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Central-station  Accident  in  Chicago 480, 

Central-station  Company,  President  of,  Held  Respon- 
sil>le  for  Lineman's  Deatti 

Central -station  Equipment,  Storage  Butteries  as  an 
Adjunct  to.  By  Gerhard  Goettling.  Illustrated. 
Wlih  discussion.  (International  Electrical  Con- 
gress)   '2i\j,    247,    378, 

Central  Station  for  Light.  Hoat  and  Power  in 
Aurora,  HI.,  the  New.     Illustrated 1,  2, 

Central-station  Managers,  Hints  for 

Central-station  Service.  The  Internal  Combus- 
tion EnRine  as  Applied  to.  By  E.  E.  Arnold. 
With  discussion.  (National  Electric  Light  Asso- 
ciation)       30,     31, 

Central-station  Work  in  Winter,  Summer  Prepara- 
tions   for.      (Editorial) ;••:■■•,;,■ '.i 

Central  Stations,  Electric  Heating  and  the  Field 
It  Offers,  liv  James  I.  Ayer.  \Yith  discussion. 
(National    Electric    Light   Association) 4G, 

Central  Stations.  Heating    (Hot-water)    Rates  of.... 

Centrnl  Stattms.  Kelatlon  of  Electric  heating  De- 
vices to.  By  H.  W.  Hillmau.  Illustrated.  A\ith 
discussion.    (Ohio  Electric  Light  Association)  .170, 

Central  Telephone  and  Electric  Company's  Exhibit 
at  St.  Louis  Exposition.    Illustrated 

Century  Electric  Company's  Single-phase  Jlotors. 
Illustrated    ;  -a:  ''.'■"  \ 

Chamber  of  Delegates  of  the  International  Electrical 
("ungress  of  liMj4,   Report  of  the 

Chattanooga.    Proposed    Power    Development    for.... 

Chemical    Industry,    Society    of 25,    21o, 

Chemists,   Electric  Oven  for 

Chemnitz,  Electrical   Industry  in ._. . 

Chess  Plaving  by  Telegraph 4i4, 

Chicago  aud  Milwaukee  Eleclric-raihvay  System,  Bet- 
terments of  the.    Illustrated 450,  460,   4(jl, 

Chicago  and  New  York,  Municipal  Electrical  Em- 
ployes in   ■  ■  ■  ■  ■  • 

Chicago  Branch  of  the  American  Institute  or  Elec- 
trical Engineers,  Meeting  of  the 

Chicago,   Central-station   Accident   in 

Chicago    Charter    Amendment.      (Editorial) 

Chicago  Charter  Amendment,  All  Parties  Eavor 

Chicago-Cincinnati    Telephone    Line,    New 

Chicago   City  Railway   Franchise  Ordinance 

117.   132,    175, 

Chicago  City  Railway  Franchise,  Proposed.     {Edito- 

Chlcago  braliiage  Canal  Power  Plant,  Waterwheels 
for    -03, 

Chicago  Drainage  Canal  Water.  Hydro-electnc  Power 
Development  at  and  Near  .Joliet,  III.,  Using.  By 
Thomas  T.  .Johnston.  With  discussion.  (Western 
Societv  of  Engineers) 100, 

Chicago  "EJeyated-railroad    Traffic 

.. ...36,  53,   110,   126,  258.    278,  301.   394, 

Chicago  Electric  Freight  Tunnels.  Illustrated.... 
45,    90,    189,    405,    406,    428,    430, 

Chicago,  Electric  Freight  Haulage,  Underground,  in. 
(Editorial)     

Chicago  First  National  Bank  Building.  Temporary 
Power    Plant   of.      Illustrated 75, 

Chicago,  Foreign  Electrical  Delegates  in.    Illustrated. 

Chicago  International  Electrical  Congress  of  1893. 
Illustrated    

Chicago- Kansas  City  Wireless  Transmission 

Chicago-New  York  Telephone  Line  for  Railroad 
Service    -92, 

Chicago  River,  North  Branch  of,  Electrically  Oper- 
ated Bridge  over.     Illustrated 477, 

Chicago,  South  Side  Elevated  Railroad  of,  Extensions 

Chicago-St.  Louis  Wireless  Transmission.  Illustrated. 
14T,  238, 

Chicago   Street-lighting   Statistics 

Chicago    Street-railway    Situation 

...    27,   42,   65,   90.   96,   116,   117,    132, 

175,    252.    284,   367,   389,    407,    430,    45G,   487,    501, 

Chicago  Subway  Company  Acquires  Freight  Tunnels 
in    Chicago 430,    441, 

Chicago    Subway,    Proposed.     Illustrated 

. 367.  389,  407, 

Chicago,  University  of.  Prospect  of  an  Engineering 
School   for  the.     (Editorial) 

Chicago's  Automatic  Telephone  Exchange.  Illus- 
trated  111.  112,  113. 

Chile,  Electrical  Concessions  in.  Control  of 

China.   Electric-railway    Project    in 

Cburchward's  Adaptation  of  Synchronous  Motor  for 
Railway   Work.    Illustrated 

Clnclunati,  Interurban  Freight  Service  in 

Cincinnati  Telephone   Situation 

Cincinnati-Toledo   Electric   Railway,   Proposed 

Circuit-breakers,  Westinghouse  Oil.    Illustrated 

"Circular  Tour"'  of  Foreign  Electrical  Engineers. 
Illustrated. 196,  214,  235,  236,  263, 

Civil  Engineers,  British,  Arrive 

Clement,  Edward  E.  (The  Telephone  Patent  Situa- 
tion)      273, 

Clerlcl's  Liquid-expansion  Electric  Meter.  Illus- 
trated      

Cleveland.  Automobile  Transit  Company  for 

Cleveland-St.   Louis   Wireless  Transmission 

(,'oal-handliDg  Apparatus,  Electric,  on  Dock  at  Supe- 
rior.   Wis.     Illustrated 365, 

Coal   Mine,   Ohio.  Electricity  in  an 

Coal,    Production  of 

<'oaI,    Spontaneous    Ignition   of.      (Editorial) 

Coal  Testing  and  Timber  Preserving  at  St.  Louis 
Exposition    -  .  . .  . 

Cockerlll   Gas   Engine.    Illustrated 

Coin-controlled  Turnstiles,  Electric,  at  St.  Louis 
Exposition 

Collins,    W.    Forman.    Death   of.      Portrait 505, 

Colonial  Sign  and  Insulator  Company's  Fireproof 
i'orcelaln    Sign    Letters.      Illustrated 

Colorado  Electric  Light,  Power  and  Railway  Assocla- 

Commerclal    Schools.     (Editorial) 

tlon   at   Colorado   Springs 

Commercial   Telegraphers'    Union   of  America 

Commutator  Truing  Devices  (Fort  Wayne).  Illus- 
trated     

Compass,  Alleged  Magnetic  Deviations  of  the.  (Edi- 
torial )    

(Compensated  Motors  on  Ballston  Electric  Railway, 
Alternating-Direct  Working  with.  Illustrated.... 
148.  140.   150. 

Coiichos  River,  I^arge  Hydrp-electrlc  Power  Plant 
for  1  he    262, 

Condensing  Outfits  for  Steam  Turbines 

Conductivity  of  Steel  Contact  Rails.  By  J.  A.  Capp. 
illustrated.  (American  Institute  of  Mining  Engi- 
neers)      

"Conductometer  (The)  and  Electrical  Conductivity." 
By  R.  Appleyard.     (  Book  Review) 

Conductors.  iCIectrlcal,  The  Transposition  of.  By 
Frank  F.  Fowle.  Illustrated.  With  discussion. 
(American  Institute  of  Electrical  Engineers) .  .412, 

Conneclicut,   Electric   Itnilwnys    In 160, 

Contact  Ralls,  Steel,  Conductivity  of.  By  J.  A.  Capp. 
Illustrated.  (American  Institute  of  Mining  Engi- 
neers ) 

Crntractor,  Electricity  and  the.  By  Howard  S. 
ICnowlton ; 

(!<mtrolIer,  Automatic,  for  New  York  Subway  Cars. 
Uiust  rated    368, 

Cmilrollcr  for  Electric  Furnaces,  Johnson's.  Illus- 
trated     

L'out roller,  Westinghouse  Automatic  Pump.  Ilius- 
tralcd  t ,....,, 
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Controllers  for  Machine-tool  Motors,  Cutier-IIammer. 

Illustrated     86.     87 

Converters.  Synchronous,  Operation  of.  By  S.  C. 
Lindsay.  (American  Institute  of  Electrical  Engi- 
neers)      139,  140 

Cornell,  A.  B.,  Death  of.    Portrait 326 

"Copper  Handbook."     By  Horace  J.  Stevens.     (Book 

Review)      50 

Copper  Market 4,  76,  175,  374,  451 

Copper  Production  of  the  World 43 

Cost.  Elements  of,  Which  Co  to  Make  up  the  Selling 
I'rice  of  Electric  Current.    By  Samuel  C.  Mumford. 

(Michigan    Electric   Association) 329 

Costs,  Graded,  of  Electric  Supply.    By  M.  E.  Turner. 

(Ohio  Electric  Light  Association) 204,   205 

Couch     &     Seeley's     Automatic     Telephone     Purifier. 

Illustrated    315 

Crew,  Prof.  Henry:    (The  Modern  Theory  of  the  Arc 

aud  Spark) 505 

Crocker,   B.   C.     (The   Steam   Turbine   and    Its    Uses. 

Hlustratc-d)     151,  152 

Crocker-Wheeler   Alternators,    Large    508 

Crocker-Wheeler  Motor  on  Swing  Saw.    Illustrated.  .    373 

Crocker's  "Electric  Lighting."     (Book  Review) 505 

Crompton,  Col.  K.  E.  B.  (Siandardization  of  Dynamo- 
electric  Machinery  and   Apparatus) 254,  255 

Cuba.  Alcohol  Motors  and  Pumps  in 268 

Current,  Unaccounted-for.    By  W.  E.  Richards.    With 

discussion.    (Ohio  Electric  Light  Association) ....   203 
Cutler-Hammer   Controllers  for  ilachine-tool  Motors. 

Illustrated     86,     87 

Cutler's  Two-wire  System  for  Train  Operation.  Illus- 
trated  444,  445 


D.  &  W.  Fuse  Company's  Exhibit  at  St.  Louis  Ex- 
position.     Illustrated 119 

Danville,  III.,  Railroad  Shops  at,  Electric  Power  in. 
Illustrated    519,    520,    521 

Davies,  F.  H.  (Artiliclal  Loads  for  the  Dissipation 
of  Electric  Power.      Illustrated) 223,  224 

Davis,  F.  M.  (Some  Notes  on  the  Edison  Storage 
Battery)    302.  303 

Davis.  H.  P.  (A  Proposed  System  of  Standard  In- 
struments for  Operating  Companies) 118 

Dean's  Improvement  in  Toll-line  Telephone  Svstems. 
Illustrated 426,  427 

Deaths  by  Electric   Shock.  Damages  Given  for.  .313,  468 

Decorations,  Electrical,  at  a  Lawn  Party.  Illus- 
trated       43 

De  Courcy,  A.  (Production  of  the  Diamond  in  the 
Electric    Furnace.     Illustrated) 346,  347 

De  Fodor,  Etienne.  (Rates  for  Electricity  Supply) 
'_ 2'21,   222 

De  Moura's  Phonetic  Interrupter  for  Space  Telegra- 
phy.     Illustrated 348 

Depositing  Metals,  Vacuously,  Edison's  Apparatus 
for.      Illustrated 175 

Derail  System,  Electric 339 

Design,  Sub-station,  Tendencies  in.  By  Howard  S. 
Knowlton     63,     64 

Des  Moines,  Telephone  Fight  in 274 

Detroit  Electric  Company's  Pocket  Volt-ammeter. 
Illustrated 430 

Detroit,   Electrical   Outlook  in 505 

Detroit-Jackson   Electric   Railway 77,   162,  400 

Detroit,   Public   Lighting  in 132.  257 

Diamond,  Production  of  the,  in  the  Electric  Furnace. 
By  A.  De  Courcy.    Illustrated 346,  347 

Diesel  Engine,  Locomotive  to  be  Operated  by.  . .  .361:,  430 

Diesel  Engine,  The  American.  By  E.  D.  Meier.  Il- 
lustrated. With  discussion.  (American  Street  Rail- 
way Association)    328 

Dining  Cars,  Electric,  in  Indiana 142 

Diplock's  Pedrail  Tested    1 17 

Direct-current  Distributing  Systems,  The,  of  Ameri- 
can Cities.  By  Alex  Dow.  With  discussion.  (In- 
ternational Electrical  Congress)    251,   252 

Direct-current  Generators,  Compound-wound,  Divi- 
sion of  Load  Between.  (Question  Box  of  National 
Electric   Light   Association)    78 

Distant-control  Apparatus,  Hanna's  Electrical.  Il- 
lustrated     3*28 

Distribution,  Direct  versus  Alternating-current,  for 
Large  Cities.  (Papers  and  discussion  at  Inter- 
national  Electrical  Congress) 250,  251,  252 

Distribution,    Electrical.     (Editorial) 240 

District  of  Columbia  Standard  of  Measure,  What 
Is?    ■ 215 

Divining  Rod.  An  Electrical.     (Editorial) 116 

Divisa,  Procopius.  a  Neglected  Scientist.  By  Dr. 
J.  Rudis-Jlcinsky.     Illustrated 173 

Dison,  James.  (The  Telautograph.  Illustrated) .... 
372,    373 

Dommerque,  F.  J.  (The  Telephone  Problem  in  Large 
Cities) 350 

Double-deck  Cars.     (Editorial) 44 

Dow,  Alex.  (The  Direct- current  Distributing  Sys- 
tems  of   American    Cities) 251 

Drainage  Canal  Power  Plant,  Waterwlieels  for.  .203,   349 

Di-ainage  Canal  Water.  Chicago,  Hydro-electric  Power  - 
Development  at  and  near   Joliet,   HI.,   Using.      By 
Thomas  T.  Johnston.     AVith  discussion.      (Western 
Sucii'tv   of  Engineers) 100,   101 

Drill    Clamp,    Security    (Bissell).      Illustrated 86 

Drill,  Electric  Mine  and  Quarry  (Gardner).  Illus- 
trated     500 

Drysdale,  Dr.  C.  V.,  on  Electricity  for  Railroad 
Work.      (Institution  of  Electrical  Engineers) ..  243,  244 

Dublin,  Municipal   Electric  Lighting  In 

276.   298,   399,  453 

Dumbwaiters,  Electric  (Burdett-Rowntree).  Illus- 
trated     136 

Duncan  Meter  Patent  Litigation 431 

Dynamo.      (See  also  Alternator  and  Generator.) 

Dynamo-electric  Machinerv  and  Apparatus,  Stand- 
ardization of.  By  Col.  R.  E.  B.  Crompton.  With 
discussion.  (International  Electrical  Congress) .  . 
254.  255 

Dvnamo,  First,  Described  In  a  United  States 
Patent    60 

"Dvnamo,  Motor  and  Switchboard  Circuits."  By 
William  R.  Bowker    (Book   Review) 50 

Dvnamo  with  Longitudinal  Armature  Plates.  By 
Alfred    Gradenwitz.      Illustrated 427 


Earthquakes,    Have,    an    Electrical    Origin?       (Edito- 
rial)        300 

Eastern    Wisconsin    Railway    and    Light    Company, 
Interurban  Svstem  of  the.    Illustrated.  ..  284,   285,  286 

East  St.   Louis  Electric  Railways 2.S3.  284 

Edison  Convention  at  Newcastle.  N.  IL,  The 137,  189 

Edison   Medal,  Prize  Design  for  an 452 

Edison    Storage    Battery,    Some    Notes    on    the.     By 
P.  M.   Davis.    With  discussion.     (Western  Society 

of  Engineers)    392,  303 

Edison  Storage  Battery.  The.     (Editorial) 266 

Edison   Storage  Battery.  The  Present  Status  of  the. 
By  A.  E.  Kennelly  and  S.  E.  Whiting.    Illustrated. 

(International    Electrical   Congress) 271,   272 

Edison's  Apparatus  for  Vacuously  Depositing  Metals. 

Illustrated     175 

Edison's  Laboratory,  Foreign  Electrical  Delegates  at  263 


Edison's  Method  of  Rendering  Storage-battery  Gases 
Non-explosive. .  Illustrated    ISS 

Edstrom,  J.  Sigfrid.  (Electrical  Extraction  of  Nitro- 
gen from  the  Air.    Illustrated) 295,   296 

Eglin,  W.  C.  L.  (Rotary  Converters  and  Motor- 
generator  Sets)    318,   319 

Elbs,  Dr.  K.  (Recent  Advances  in  Applied  Electro- 
chemistry)     492 

Election  Returns,  Use  of  Electricity  in  Spreading. . .  411 

Electric  and  Street  Railways,  Census  Statistics  oi;.23,     24 

Electric  Coal-handling  Apparatus  on  Dock  at  Supe- 
rior,   Wis.     Illustrated 365.    306 

Electric  Development  of  Eastern  Railroads,  The.  By 
George  E.  Walsh    2,3,        4 

Electric   Equilibrium   of   the   Sun    (Arrhenius) 50 

Electric     Freight     Tunnels,      Chicago.        Illustrated. 

45,    90,    189,    405,    406,    428,   430 

Electric  for  Steam  Traction,  Advisability  of  Substi- 
tuting. By  J,  G.  White.  (International  Engineer- 
ing Congress)    375,  376 

Electric  Furnace,  Production  of  the  Diamond  in  the. 
By  A.  De  Courcy.    Illustrated 346,  347 

Electric    Handshaker,    I'ossibiiities    of    the 136 

lOlectric  Heating.     (See  also  Heating.  Electric.) 

Electric  Heating  and  the  Field  it  Offers  '.'entral 
Stations.  By  James  I.  Ayer.  With  discussion. 
(National    Electric  I>ight   Association) 46,     47 

Electric  Light.     (See  also  Light.) 

Electric-light  versus  Telephone  Circuits.  By  IT.  M. 
Bounce    269 

Electric  Lighting.      (Notes) 18,  36,  53,   72, 

00,  108.  125,  126,  143.  163,  183,  184,  207,  208, 
232,  257,  258,  278.  300,  301,  321,  32'2,  341,  362, 
381,    401,   420,   437,    438,   455,   456,   473.   495,    513,   532 

"Electric  Lighting."  By  Francis  B.  Crocker.  (Book 
Review)    505 

Electric  Locomotives,  New  York  Central's.  Illus- 
trated  3,  342,  371.  407,  408,  400 

Electric  Locomotives  in  Use  in  (Chicago  Freight  Tun- 
nels..   Illustrated 405,  406 

Electric  Oven  for  Chemists CI 

Electric   "Pearls,"   The   Weissmann.     Illustrated 

93,  04,  347,  425 

Electric  Power,  Artificial  .'^oads  for  the  Dissipation 
of.    By  F.  H.  Davies.     Illustrated 223.  224 

Electric  Power  in  Agriculture,  Uses  of.  By  V.  M. 
Arana    ..424,    425 

Electric  Power  in  Italy 57,     58 

Electric  Railway.   (See  also  Railway  and  Tramway.) 

Electric  Railway,  A  Four-track.     (Editorial) 464 

Electric  Railway,  Good  Speed  on 351 

Electric  Railway,  Lighting  and  Heating  Plant  at 
Bloomington   and  Normal,  HI.    Illustrated.  .21,  22,     23 

Electric-railwiiy  Accidents  Rare  in  England.  (Ed- 
itorial)       26 

Electric-rail  w;iy  Motors,  Steam  Locomotives  and. 
Fuel  Cost  of  Operating.  (J.  G.  White  before  Inter- 
national Engineering  Congress) 371 

Electric-railway  Oi'eration,  Aurora-Elgin-Chicago, 
Some  Interesting  1  features  of.     Illustrated.  . .  .499,  50U 

Electric   liailway,   Steamship   Company   to  Build....      09 

Electric-railway  Test  Cgmraission  of  the  St.  Louis 
Exposition 13,  137,  311.  512 

Electric  Railways.     (Notes) IS.  19,  30,  53, 

54,  72,  90,  108,  126,  143,  144,  163,  164,  1S4,  208, 
232,  233,  258,  278,  301,  322,  341,  342,  362,  381, 
401,    402,   420,    438,   456,   473,   474,    495,    406,    513,   .">32 

Electric  Railways,  Express  Company  for,  Ohio  Men 
to  Form    175 

Electric  Railways  in  Germany.  Costs  and  Profits  of. 
By  Frank  H.  Mason.    (Consular  Report) 122 

Electric  Railways,  The  History  and  Development  of. 
By  Frank  J.  Sprague.  (International  Electrical 
Congress) 200,  291,  312,  313 

Electric  Railways,  The  Storage  Battery  as  Applied  to. 
By  W.   E.  Winsbip.     (Franklin  Institute) 224,  225 

Electric  Resistance  Furnace  for  Laboratory  and 
Dental    Purposes    (Howe's).      Illustrated 521 

Electric  Shock,  Damages  Given  for  Deaths  by.  .  .313,  468 

Electric  Storage  Battery  Company's  Exhibit  at  St. 
Louis   Exposition.     Illustrated 200,   201 

Electric  Suppiv,  Graded  Costs  of.    By  M.  E.  Turner.  • 

(Ohio  Electric  Light  Association) 204,   205 

Electric  Supply  in  Great  Britain,  The  Law  of .  .122,  123 

Electric  Traction.  Heavy,  Problems  of.  By  O.  S. 
Lyford,  Jr.,  and  W.  N.  Smith.  Illustrated.  With 
discussion.  (American  Institute  of  Electrical  En- 
gineers)      442,  443,   444 

Electric  Traction,  Problems  of.     (Editorial) 446 

Electric- transmission  Mechanism  for  Automobiles, 
Simonds'.      Illustrated 503 

Electrical  Decorations  at  a  Lawn  Party.     Illustrated     43 

Electrical  Construction,  Underground.  By  Louis  A. 
Ferguson.  Illustrated.  (International  Electrical 
Congress) 387,  388,  425 

"Electrical  Engineer,"  A  Misuse  of  the  Term.  (Edi- 
torial)         266 

Electrical  Engineering  Graduates,  Records  of.  Illus- 
trated     133 

Electrical  Extraction  of  Nitrogen  from  the  Air.  By 
.L  Sigfrid  Edstrom.  Illustrated.  (International 
Electrical    Congress)     205,  296 

Electrical  Fire  Hazard,  The.    By  C.  J.  H.  Woodbury. 

(Brooklyn  Institute  of  Arts  and  Sciences) 

469,  470,  471 

"Electrical  Furnaces."  By  .L  Wright,  (Book  Re- 
view )     505 

Electrical  Generating  Stations  and  I'l-ansmlssion.  By 
L.  B.  Stillwell.  (International  Engineering  Con- 
gress)      398.  309 

"Electrical  Machinery  for  Heavy  Manufacturing." 
By  Ernest  Schulz.      (Book  Review)    505 

Electrical  Means,  The  Mechanical  Equivalent  of  Heat 
■  Measured    by.      By     Howard    T.    Barnes.      ( Inter- 
national Electrical   Congress) 297 

Electrical  Method  of  Thawing  Water  Pipes.  By 
George  S.  Haley.  Illustrated.  (National  Electric 
Light  Association)    502,  503 

Electrical   Properties,   Storms   Damage 

176.  183,   274,  409,  437 

Electrical   Securities  Corporation 330,  363 

Electrical  Trades  Association  at  Dinner 468 

"Electrical  Transmission  of  Energy."  By  A.  V. 
Abbott.     (Book  Review)    005 

Electrically  Controlled  Track  Switclies  on   the   Long 

Island  Railroad  at  Ozone  Park.     Illustrated 

100,   101,  192 

Electrically  Operated  Warship  Models  at  the  Naval 
Show  on  the  "Pike."    Illustrated 345,   346 

Electricians  Are  Pretty  Good 196 

Electricity,  Application  of,  to  Steam  Railways.  By 
Bion  J.  Arnold.  (Presidential  address  to  Ameri- 
can Institute  of  Electrical  Engineers) 241,  242 

Electricity,    Arrhenius   on    160 

Electricity,  Atmospheric,  Application  of  Salts  of 
Radium  to  the  Study  of.  By  Th.  Moureaux.  H- 
iustrared 42,     43 

Electricitv  and  Gas,  Relative  Selling  Price  of.  (Ques- 
tion Box  of  National  Electric  Light  Association)..      99 

Electricitv  and  the  Contractor.    By  II.  S.  Ivnowlton.    447 

Electricity  Dav  at  the  World's  Fair 249 

Electricity,    InOuenco   of,  on   Vegetation 22,     23 

Electricitv.    Locating  Ore  by 116,  208 

EIrctricilv.  I'bysics  and.  By  Prof.  William  Hallock. 
(New   Yitrk    Electrical    Society) 480 

ElocUicllv  Supply,  Rates  for.  By  Etienne  de  Fodor. 
With  diucussiqn.  (International  Electrical  Con- 
gress)   221,   222,    245,    246 

Electricity,  Thawing  Ice  in  Water  Pipes  by.  Illus- 
trated  T 169,  297,  448,  502,  503,  504 

Electricity,  >Vbat  i§  tie  Nature  of? 59 
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Electrochemistry.     (Editorial)     4S2 

Electrochemistrj",  Applied,  Recent  Advances  in.     By 

Dr.   K.   Elbs    492 

Electrochemistry,  The  Relation  of  the  Hypothesis  of 
Compressible  Atoms  to.    By  Prof.  T.  \V.  Richards. 

(International  Electrical  Congress) 222 

Electrolytic    Hydrogen    and    Oxygen     Cell,    Hazard- 

Flamand.     Illustrated    76 

Electrolytic  Kectilier.  Scheidel.     Illustrated 133 

Electrolysis    on    Warships.    Curious    Russian   Experi- 
ment in  Relation  to.     (Editorial) 154 

Electrolysis  of  Underground  Conductors  Discussed  at 

International  Electrical  Congress 24,7 

Electrolysis  Question  in  St  Paul 231 

Electropneumatic  Control  for  Metropolitan   Elevated 

Railway  in  Chicago.     Illustrated 39,  40,     41 

Electrotherapeutics.    The    Principles    of.     By    Dr.    T. 

Proctor  Hall.    (International  Electrical  Congress).    29S 
Electrothermic    Production    of    Iron   and    Steel.      Uy 
Alfred     Stansfield.        Illustrated.       (Canadian    So- 
ciety of  Civil  Engineers)    7S,     79 

Elevated  Roads,  Chicago,  "Noise  Cure"  for.  Rejected.  347 
Elevators,  Electric,  Ries'  Patent  for,  in  Litigation.  .  34G 
Ellicott.  Mr.,  on  Electrical  Features  of  the  St.  Louis 

Exposition.      (^Yestern  Society  of  Engineers) 7 

Ely.   W.  Caryl.    Protrait 325 

Ely's,  President,  Address  to  American  Street  Railway 

Association 331,  332 

Emerson    Electric    Manufacturing    Company's    Small 

Induction   Motor.    Illustrated 468 

Emmet,  W.  L.  R,,  on  Steam  Turbines  and  Recipro- 
cating Engines   m^ 330 

Emmet- Junggren    Steam-turbine    set,    Small.     Illus- 
trated     348,  349 

Engine,   Gas.      (See  Gas  Engine.) 

Engines  and  Dynamos,   Standardization   of.     (Ameri- 
can Society  of  Mechanical  Enginews ) 479 

Engines.    Reciprocating,    and    Steam    Turbines,    Com- 
bined Use  of.     (Editorial) 330 

Engineer,  the  Embryo,  Homely  Advice  for 160 

Engineers  Should  Have  a  Good  Knowledge  of  English  50 
Engineers'  Society  of  Western  Pennsylvania.   (Paper) 

. 103.  104 

Engineering  Education,  Society  for  the  Promotion  of.  222 
Engineering    School    for   the    University    of    Chicago, 

Prospect  of  an.    (Editorial) 482 

Engineering    Schools.    Military    Possibilities    of.      By 

George  W.  Melville.     (Franklin  Institute) 213 

England.      (See  also  Great  Britain). 

England,  Municipal  Ownership  in 

153.  276,  298,  319,  379,  418,  435,   441 

England,   Municipal  Telephony   in 379,  418.  435 

England,    Waterpower    Development    in.    First    Elec- 
trical  87,  105,  256 

English,   Engineers   Should  Have  a  Good  Knowledge 

of 50 

English  Impression  of  American  Electrical  Engineer- 
ing  465 

English  Telephone  Statistics 105,  205 

Erie   Canal,    The  Electrification   of  the.     By   George 

E.   Walsh    '. 130 

Erie  Railroad  Lines  in  New  Jersey,  Electrification  of, 

Contemplated    353,  415 

Erie    Railroad    May    Establish    Cleveland-New    York 

Telephone  Line   253 

Evans,  David  E i  . .  .  .    163 

Evanston.   Elevated   Trains   to   Run  to 33,  456 

Evansville,  Ind.,  Changes  in  Lighting  System  in....    386 

Evansville.   Ind.,   Telephone   Situation 450,  466 

Exhibits   Power   Plant   at   St.   Louis   Exposition.     By 

Richard  H.  Pierce 429 

"Experiments  with  Alternate  Currents  of  High  Poten- 
tial   and     High    Frequency."      By     Nikola    Tesla. 

(Book  Review)    394 

Exports,  Electrical,  American  and  German 114 

Exports,  Electrical,  by  Months. 24,  99,  193,  289,  371,  468 
Exports,   Electrical,  for  the  Year  Ended  with  June. 

1904 99 

Exnosition  Awards.     (Editorial) 428 

Exposition  Electrical  Club 33 

Express  Company  for  Electric  Railways,  Ohio  Men  to 
Form    175 


Facsimile  Letter  Writing  by   Wireless 333 

Factories   and  Workshops,    English,    Regulations   for 
,      the    Use    of   Electricity    in 379 

Fahnestock  Spring  Binding  Posts  for  Dry  Battery. 
Illustrated    11 

Fairbaniis.  Morse  &  Co.'s  Direct-connected  Gas-engine 
Unit.     Illustrated    375 

Fall  Trade  Outlook,  Interviews  on  the 267 

Fans,  Electric,  to  Increase  Efficiency  of  Radiators 
and  Registers    523 

Fargo  Rejoices  Over  Its  Street  Railway 489 

Farmers  Buy  Power  from  Electric  Railway 500 

Fedden,  S.  E.    Portrait 168 

Feilden.  Mr.,  is  Much  Impressed 289 

Ferguson,  Louis  A.  ( Underground  Electrical  Con- 
struction.   Illustrated) 387.   388, 

Field's,  Stephen  Dudley,  Amplifier  for  Space  Teleg- 
raphy  

Finsen,  Dr.  Niels  R-,  Death  and  Funeral  of.  Por- 
trait     269, 

Finsen's,  Dr.,  Death.     (Editorial) 

Fire-alarm  and  Police-patrol  Systems,  Electric.  (Cen- 
sus Bulletin ) 

Fire  Hazard,  The  Electrical.  By  C.  J.  H.  Wood- 
burv.  (Brooklyn  Institute  of  Arts  and  Sciences). 
.  . .". 469,  470, 

Fires  Due  to  Carelessness  with  Electrical  Apparatus. 

Fires,  Many  Alleged  Electrical,  Not  Electrical 

First  National  Bank  Building,  Chicago,  Temporary 
Power  Plant  of.    Illustrated 75, 

FitzGerald,  Desmond  G.,   Death  of 

Flatirons,  Electric,  Rheostat  Stand  for  (Simplex). 
Illustrated    

Flasher,    Sign,    Guthrie.      Illustrated 

Floor  Outlet  Box   (G.  I.) 

Flour.    Electrical    "Purification"    of.       (Editorial)... 

Flume  Construction.     (Editorial) 

Flywheels,  Bursting  of.  Benjamin  on  the.  (American 
"Sncietv  of  Mechanical  Engineers) 

Fond  dii  Lac-Oshkosh  Interurban  Railway.  Illus- 
trated  284,  285, 

Football  Games,  Reporting,  Use  of  the  Telephone  in. 

Foreign  Delegates  to  the  International  Electrical 
Congress.  "Circular  Tour"  of  the,  in  the  United 
States.    Illustrated 196.  214,  235,  236,  263, 

Foreign  Electrical  Delegates,  A  Hearty  Welcome  for." 
( Editorial )     

Foreign  Trade  Exploitation,  A  Systematic  Study  of. 
( Editorial )      350 

Foreign  Trade  Opportunities 5.  268.  350,  452 

Fort  Wayne  Electric  Works'  Commutator  Truing  De- 
vices.      Illustrated 431 

Fort  Wayne.  Ind-.  Lighting  and  Traction  Merger  in.     89 

Four-track   Electric   Railway.   A.      (Editorial) 464 

Fowle,  Frank  F.  (The  Transposition  of  Electrical 
Conductors.     Illustrated)    412,  413 

Fox  River  Light,  Heat  and  Power  Company's  New 
Central   Station  in  Aurora.  III.     Illustrated.  .1,   2,       3 

Francis',  D.  R..  Welcoming  Address  to  the  Inter- 
national   Electrical    Congress 217,  218 

Franklin,  Did  Diviss  Anticipate?     (Editorial) 172 

Franklin   Institute.     (Papers) 213,   224,   225 

Fredet  Storage  Batterj-  at  St.  Louis  Exposition 94 

Freeport.  111.,  Damages  Given  for  Death  by  Electric 
Shock  in   313 
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Freight  Haulage  in  Cities  by  Electric  Railway.  (Edi- 
torial)         116 

Freight  Haulage,  Underground  Electric,  in  Chicago. 
(Editorial)     428 

Freight,  Interchange  of,  between  Steam  and  Electric 

Uailroads 430,  494,  504 

Freight  Question,  Ohio  Interurban  Men  Discuss  the.  .    430 

Freight  Tunnels,  Chicago  Electric.    Illustrated 

45,  90.  189.  405,  406,  428,  430,   523 

French  Electrical  Exhibits  at  the  St.  Louis  Exposi- 
tion.    Illustrated- 93,     94 

Frequency    160 

Frequency  Meter,  New  German  Astatic  Wattmeter 
and.    Illustrated 153 

Frueauff,  Frank  W.  (Office  Methods  and  Accounting) 
159,  160 

Fuel  Cost  of  Operating  Steam  I-ocomotives  and  Elec- 
tric-railway Motors,  J.  G.  White  on.  (Interna- 
tional Engineering  Congress)    371 

Furnace,  Electric,  for  the  Production  of  Iron  and 
Steel.    Illustrated    78,     79 

Furnace,  Electric,  Production  of  the  Diamond  in  the. 
By  A.  De  Courcy.     Illustrated 346.  347 

Furnace.  Howe's  Electric  Resistance,  for  Laboratory 
and   Dental    Purposes.      Illustrated 521 

Furnace,  Steinmetz's  Pyro-electrolytlc.     Illustrated..   445 

Furnaces,  Johnson's  Controller  for  Electric.  Illus- 
trated          97 

Fuse  Box,  New  Pole-line  ( Johns-Manville) .  Illus- 
trated     355 

Fuse  Exhibits  at  St.  Louis  Exposition.  Illustrated.  . 
119,  273 


Gardner  Company's  Electric  Mine  and  Quarry  Drill. 
Illustrated 509 

Gardner  Electric  Drill  and  Machinery  Company's  Ex- 
hibit at  St.  Louis  Exposition.     Illustrated 229 

Gary,    Theodore.      Portrait 507 

Gas,  Electricity  and,  Relative  Selling  Price  of: 
(Question  Box  of  National  Electric  Light  Associa- 
tion)       99 

Gas  (Internal-combustion)  Engine,  The,  as  Applied 
to  CcUtral-station  Service.  By  E.  E.  Arnold. 
With  discussion.  (National  Electric  Light  Asso- 
ciation)     30,   31,     32 

Gas  Engine,  CockeriU.     Illustrated 448 

Gas  Engine,  Recent  Development  of  the.  By  George 
E.  Walsh 391 

Gas  Engine,  Sargent  Complete-expansion.  Illus- 
trated        4S9 

Gas-engine  Plant  for  Electric  Railway 430 

Gas-engine  Unit,  Direct-connected  (Fairbanks,  Morse 
&  Co.).      Illustrated 375 

Gas-engine  Unit  for  Private  Lighting  Plants  (Ideal). 
Illustrated 200 

Gas  Engines,  6.000-horsepower,  4,000-kilowatt  Alter- 
nators to  be  Driven  by - 508 

Gas  Engines,  High-power,  in  Electric  Stations  in 
Spain  and  Holland.  By  Frank  C.  Perkins.  Illus- 
trated    385,  386 

Gas  Engines,  Induction  Sparker  for  (Bissell).  Illus- 
trated        316 

Gas   Turbines    309,  410 

Gases,  Storage-battery,  Edison's  Method  of  Render- 
ing,  Non-explosion.      Illustrated 183 

Gaskill,  D.  L.  (Joint  Use  of  Poles  by  Public-service 
Comnanies)     152 

Gasoline  Motors  for  Steam  Railroads. 203,  267 

General  Electric  Compensated  Motors  on  Ballston 
Electric  Railway.     Illustrated 14S,    149,   150,  151 

General  Electric  Company,  Purchase  of  Allis-Chal- 
mers  Company  by.  Denied 47 

General  Electric  Company,  St.  Louis  Exposition 
Awai'ds  to  the 357 

General  Electric  Trans-former  for  Thawing  Ice  in 
Water   Pipes.      Illustrated    527 

Genera!  Incandescent  Arc  Light  Company's  Floor 
Outlet  Box   268 

General  Incandescent  Arc  Light  Company's  New 
Punched  Clip  Lever  Switch.     Illustrated 136 

Generating  Stations  and  Transmission,  Electrical. 
By  L.  B.  Stillwell.  (International  Engineering  Con- 
gress)     398,  399 

Generator.      (See  also  Alternator  and  Dynamo.) 

Generators,  Compound-wound  Direct-current,  Division 
of    Load    between.       (Question    Box    of    National 

Electric  Light  Association^    78 

■  German    Astatic    Wattmeter    and    Frequency    Meter, 

New.     Illustrated 153 

German    Commercial    Schools.       (Editorial) 350 

German-Dutch  Cable  in  the  Far  East 205 

German   Electrical  Exports 114.   26S 

Germany.  Costs  and  Profits  of  Electric  Railways  in. 
By  Frank  H.  Mason.     (Consular  Report) 122 

Germany,  Electrical  Industry  in.     (Editorial) ...  .80,  134 

Germany,  Electric  Railways  in.  Statistics  of 474 

Geographers  Send  Signals  Around  the  World 214 

Gerry,  M.  H.,  Jr.  (Conditions  for  Continuous  Service 
Over  Lines  Operated  in  Parallel) 9,     10 

Gladstone-Lalande   Battery.      Illustrated    157 

Glasgow   Municipal  Telephones 48,   49,   66,   67,     87 

Glazebrook  on  Electrical  Units  (International  Elec- 
trical   Congress)     219 

Globe  Electric  Company's  Exhibit  at  St.  Louis  Ex- 
position       230 

Glogau  &  Co..  H.  M.,  Color-reflecting  Show-window 
Light   of.      Illustrated 230 

Goettling,  Gerhard.  (Storage  Batteries  as  an  Ad- 
junct to  Central-station  Equipment.  Illustrated) 
246,   247,   378,  379 

Goriunoff's  Experiments  in  the  Reproduction  and 
Transmission  of  Sound 181 

Gornergrat,  Switzerland,  Rack  Railway  to  the.  By 
Franz    Koester.      Illustrated 261,  262 

Government  Coastwise  Space-telegraph  Stations  to 
be  Controlled   by   Navy 94,   160.  302 

Government  Delegates  to  the  International  Electrical 
Congress  of  1904  and  Their  Work.  With  Por- 
traits  187,    188,    219,    236,    237,   241 

Government  Departments  in  Washington,  Private 
Telephone   System  for.    Suggested 158 

Government  Reports  on  Space  Telegraphy 160,  467 

Graded  Costs  of  Electric  Supply.  By  M.  E.  Turner. 
(Ohio   Electric    Light    Association) 204,  205 

Gradenwitz.  Alfred.  (The  Weissmann  Electric 
"Pearls."     Illustrated)    347 

Gradenwitz,  Alfred.  (Dynamo  with  Longitudinal 
Armature   Plates.    Illustrated) 427 

Graham,  T.  W.      (A  Run  of  Stone) 215 

Gramme,  Soci6te,  Exhibit  of  the,  at  St.  Louis  Ex- 
position.     Illustrated 93 

Grammont,  A.,  Exhibit  of,  at  St.  I^uis  Exposition. 
Illustrated 94 

Grand    Rapids,    Wis..    Electrically    Operated    Paper 

Mill   at.      Illustrated 388,   389 

Grand  Trunk  Tunnel  at  Port  Huron,  Electricity  for 
the 350,  419 

Gray,   Elisha.  as  the  Inventor  of  the  Telephone....      15 

Grayne,    R.    G.      (Telephone   Scouts   of  the   Militia. 

Illustrated)    30? 

Great  Britain.      (Correspondence) 

16    34.  51.  69.  87,  105.  123,  141,  161, 

182,    205,    230,    256,   276,    298.    299,   319,   339.    359, 
379,    380,    399.   418.   435,   436.    453,   471,   493.    511,   529 

Great  Britain,   Industrial    Depression  in 493 

Great   Britain,    Space-telegraph   Licenses   in 

123,   141,   182,  339 

Great  Britain,  The  Law  of  Electric  Supply  in. .  .122,  123 


Great  Lakes,  Hydro-electric  Enterprises  as  Affect- 
ing the  Level  of  the.     (Editorial) 464 

Great  Salt  Lake,  Aerial  Cable  Across 70 

Greely,  General.  Reports  on  Alaskan  Telegraph  Sys- 
tem     4:j:j 

Griffin,  G.  Brewer.  (Points  for  Consideration  When 
Purchasing  Series  Alternating-current  Arc  Lamps) 
ISO,   ISl,   198,   in:) 

Grivolas,  Appareillage  Electrique,  Exhibit  of,  at 
St.  Louis  Exposition.     Illustrated i)4 

Ground  Detector,  Westinghouse  Three-phase  Static.    227 

Ground  Shields  in  Transformers,  The  Use  of.  By 
J.  S.  Peck.  With  discussion.  (American  Institute 
of  Electrical    Engineers) 9 

Grounds,  Testing  Primary  Circuits  for.  (Question 
Box  of  Iowa  Electrical  Association) 94 

Grounds  on  Underground  Conductors,  Method  of  Lo- 
cating.     Illustrated    425 

Guanajuato   Power  Transmission   in   Mexico. ..  .206,  277 

Guarini,  Emile.  (Electric  Power  in  the  Linz  Kail- 
way    Shops   in   Austria.      Illustrated) 441,  442 

Guarini,  Emile.  (Differential  Registering  Kinemo- 
meter.     Illustrated)    S2'.> 

Guarini  on  the  Inlluence  of  Electricity  on  Vegetation. 

Guinior,    E.,    Exhibit    of,    at    St.    Louis    Exposition. 

Illustrated 93 

Guthrie  Sign  Flasher.     Illustrated 508 

Guy  Anchors,  American  Bull-tongue,  Testing  Illus- 
trated       358 

1-4 

Haber,  F.,  and  L.  Bruuer.     (The  Ciirbou  Cell) ZHi 

Hagnech,  Switzerland,  Small  Industries  at,  Hydro- 
electric Plant  for.     By  Franz  Koester.    Illustrated. 

517,    518,    519 

Haley,   George   S.      (Electrical   Method  of   Thawing 

Water  Pipes.     Illustrated) 502,  503 

Haley's    Method    of    Determining   the    Demand    upon 

Individual  Transformers.     Illustrated - . . .  .      Gl 

Hall,  Dr.  T.  Proctor.  (The  Principles  of  Electro- 
therapeutics)    298 

Hall's  "Manufacturing  Cost."     (Book  Review) 317 

Hailock,   Prof.  William.      (Physics  and  Electricity).    486 

Hamburg-Berlin  Electric  Railway,  Proposed 72 

Hammond,  John  Craig.     (The  Next  Convention  of  the 

National  Electric  Light  Association.     Illustrated) .   481 
"Handbook"   Telephone,   The  Latest  Form  of.     Illus- 
trated  .  .  .». 480 

Handshaker,   Electric,  Possibilities  of  the 136 

Hanger    for    Lamp    Cords,     Adjustable      (Innovate). 

Illustrated    415 

Hanna's  Electrical  Distant-control  Apparatus.  Illus- 
trated        328 

Harthan's  Double-carbon  Arc  Lamp.    Illustrated....    377 

Haskins,   Clark  C.     (Editorial) 194 

Haskins,  Clark  ^C,  Death  of.    Portrait 199 

Havana,  Electric  Elevated  Railway  in .i9 

Havre,   Compaguie  des  Trefileries  du.   Exhibit  of,   at 

St.  Louis  Exposition.    Illustrated 94 

Hayes,    Dr.    Hammond    Vinton.      (Loaded    Telephone 

Lines  in   Practice.    Illustrated) 252,  253 

Hazard-Flamand   Electrolytic   Hydrogen   and   Oxygen 

Cell.    Illustrated 76 

Heat,    Electric,    Production    of    Iron    and    Steel    by. 

Illustrated 78,     79 

Heat,  Electric,  Bank  Vault  Opened  by 291 

Heat,  Light  and  Power  in  Aurora,  111.,  The  New  Cen- 
tral Station  for.    Illustrated -  -1,  2,       3 

Heat,  The  Mechanical  Equivalent  of.  Measured  by 
Electrical  Means.  By  Howard  T.  Barnes.  (Inter- 
national   Electrical    Congress) 297 

Heating    Devices,    Electric,    Relation    of,    to    Central 

Stations.     By   H.    W.    Hillman.     Illustrated.     With 

discussion.    (Ohio  Electric  Light  Association)..  170,   171 

Heating,    Electric,    and   the   Field    it    Offers    (i'eutral 

Stations.     By    James    I.    Ayer.     With    discussion. 

(National  Electric  Light  Association) 46,     47 

Heaters,  Electi'ic  (Prometheus),  in  New  York  Sub- 
way.   Illustrated 394 

Heating.  Electric.  Kryptol — a  New  Substance  for. 
By  Frank  H.  Mason.  Illustrated.  (Consular  re- 
port)        351 

Heating   (Hot-water)   Rates  of  Central  Stations 81 

Heating,     Lighting    and     Electric-railway     Plant    at 

Bloomington  and  Normal,  III.     Illustrated.  .21,  22,     23 
Heavy    Electric    Traction    by    Alternating    Currents. 
By  P.   JL  Lincoln.     (Canadian   Electrical   Associa- 
tion)     40,  41,     42 

Heligoland,   Electric  Lighthouse  at.    Illustrated 61 

Hewitt's  Starting  Devices  for  Mercury-vapor  Lamps. 

Illustrated    179 

Hewitt's    Vapor    Lamp    with    Radio-active    Material. 

Illustrated    ." . 305 

Roman's  "Self-propelled  Vehicles."     (Book  Review)..  417 
Holophane    Glass    Company's    Exhibit    at    St.    Louis 

Exposition.      Illustrated 201 

Hospital,  Emergency,  in  Sturtevant  Factory 144 

High    Potentials,    Very,    Transformers   for.   Notes    on 
Experiments    with.     By    Harold    B.    Smith.     Illus- 
trated.    (International  Electrical  Congress) ..  .326.  327 
High-speed  Printing  Telegraph  Systems,  Modern.    By 
J.  C.  Barclay.    (International  Electrical  Congress). 

275.   276 

High-tension    Insulators.     By    R.    Scott.     Illustrated. 

131.    132 

High-tension  Transmission  Convention  of  the  Insti- 
tute in  Chicago 8,  9,     10 

High-voltage  Experiments  at  Niagara  Falls 291 

Hillman.  H.  W.  (Relation  of  Electric-heating  De- 
vices to  Central  Stations.    Illustrated) 170,  173 

Hoge,  J.  B.    Portrait 264,  292 

lloge,  J.  B..  on  the  Value  of  Organization.  (Inde- 
pendent Telephone   Association) 264,  265 

Hollos,  Joseph.  (Simultaneous  Telegraphy  and  Tele- 
phony)        223 

Hot-wire  Measuring  Instruments,  Whitney.  Illus- 
trated        317 

Howe's   Electric   Resistance  Furnace   for    Laboratory 

and   Dental   Purposes.      Illustrated 521 

Hub  Motor,   The.     (Editorial) 134 

Hull,  England,  Municipal  Tramways  of.     (Editorial)      44 

Hull,  Mass.,  Trackless  Trolley  for 88 

Hiilsmeyer's  Telephonograni.    Illustrated 114 

Humiston,  John  M.    Portrait 357 

Hydro-electric   Enterprises  as  Affecting  the  Level  of 

the  Great   Lakes.     (Editorial) 464 

Hydro-electric  Plant.     (See  also  Power.  Power  Trans- 
mission and  Waterpower.) 
Hydro-electric    Plant,    British,    at    Oates-Royd    Mills. 

Illustrated    77 

Hydro-electric  l^lant  at  Ivo,  Japan 258 

Hydro-electric  Plant,  A  Swiss,  for  Small  Industries, 

By  Franz  Koester.     Illustrated 423,  424 

Hydro-electric  Plants,   Cost  of 394 

Hydro-electric  Plants  of  the  World 220 

Hydro-electric  Power  Development  at  and  near 
Joliet,  III.,  Using  Chicago  Drainage  Canal  Water. 
By  Thomas  T.  Johnston.  With  discussion.  (West- 
ern Society  of  Engineers) 100.  101 

Hygienic   Resonator   for   Telephones    528 

Hydrogen  and  Oxygen  Cell,  Hazard-Flamand  Electro- 
lytic.    Illustrated    76 

Hydro-electric  I'lant  for  Small  Industries  at  Hag- 
nech, Switzerland.  By  Franz  Koester.  Illus- 
trated     517.    518.    519 

Hypothesis  of  Compressible  Atoms,  The  Relation  of 
the,  to  Electrochemistry.  By  Prof.  T.  W.  Richards. 
(International  Electrical  Congress) 222 
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1..-  in  Watcrpower  I'limls.  Fighting.  lHustnUed. 
Uhieatlon  Box  of  National  Electric  Light  Assoeia- 
tjon)        '*•' 

Ice  on  a  Third  Rail,  Thawing,  by  Electricity 264 

Ice  on  the  Third  Rail,  Calcium-chloride  Treatment 
for.     Illastrated   499,  500 

Ue.  Thawhii;,  in  Water  I'lpes  by  KlectrlcHy.  Illus- 
tiat^il...; 1«0.    '^97.    448.    SOli.  r.03,   504.  r»27 

Iceland-Scotland  Cable   342 

Ideal  Klfctric  and  Manufacturing  Company  s  Gas- 
onglne  Unit.     Illustrated   200 

Illinois.   Central.   Independent  Telepliuuc  Association   102 

Illinois  Central  Uailroad's  I^ong-dlstance  Telephone 
Line ^-^ 

Illinois  Central  Suburban  Service  Should  he  Elec- 
tricallv    Kquipped.      (Editorial)    110 

Illinois  Electrical  Contractors,  Scml-auuual  Meet- 
Ing  of   ;  •  •  4SG 

Illinois  State  Electric  Association,  Decatur  Meeting 
of  the   ■  •  ■  ■    30i> 

Illinois  Tunnel  Company's  Work  in  Chicago.  lUus- 
traicd 4.'5.    00.    18!).   405.    400.    428,   430 

Illumination  In  Honor  of  Knights  Templars  in  San 
I''riin.-iscn.      Illustrated    71,  143.  230 

Importer  May  File  Corrected  Invoice 491 

Incandescent   Lamp.      (See  also  Lamp.) 

Incandescent  Lamps.  Making,  in  the  Palace  of  Eiec- 
tricitv  at   St.   Louis.      Illustrated 24,     2.> 

Incandescent  I^amps.  Special  Decorative,  Novelties 
in    (Siorling).      Illustrated    i>2U.    527 

Independent  Telephone  Association  of  the  United 
States    (Convention   in    St.    Louis.    September   21- 

23,    1904).     Illustrated    ■  •  •    ^^, 

. . ; 204,  265,  270,  273.  274,  293,   294 

Independent  Telephone  Man.  How  to  Make  an.  By 
Prof.  J.  C.  Kelsey.  (Indiana  Telephone  Associa- 
tion ^   -S 

Independents,  Effective  Organization  of,  In  Ohio  and 
Other    States    1 20 

Indexing  of  Question  Boxes.      (Editorial) (» 

Indiana.      (Correspondence)    17.   IS.  34.  52,  70,     SO 

142.    277.   200.    300,    436,    4.j4.   466.    472.    494.    512,   530 

Indiana  Independent  Mutual  Telephone  Association. 
(Convention  at  Lafayette.  June  28  and  20,  1904) .. 
2.S.     20 

Indiana,  Telephone  and  Telegraph  Service  in.  .467,  485 

Indiana  Telephone  Items.      (Correspondence) 

14,  .10.  432.  4r)0,  4.S5.  5110.  510.   .~.2.S 

IndianapoILs-Ciucinnati    Singlo-phase    Railway 258 

ludianiipnlis   Klectrlc   IlaiUvay   Terminal   Station....    227 

Indianapolis  Telephone  Company  to  Build 467 

Induetion  Motor.  Small  Automatic-starting  (Emer- 
soiii.      Illustrated    468 

liidm-linii  Motors,  Starting  Device  for,  Meyer's. 
Illustrated     "87 

Inucivate  Manufacturing  Company's  Adjustable 
Hanger  fur  Lnmp  Cords.      Illustrated 415 

Institution  of  Electrical  Engineers  (British),  .Joint 
Meeting  of  the.  with  American  Institute  of  Elec- 
trical  Engineers  at  St.   Louis 241,   242,  243,   244 

Institution  oC  Electrical  I-:ngineers.  (Papers  and 
discussions) 48,  40.  66.  67.  243.  244,  447,   453 

Instruments  in  Telephone  Testing,  Use  of.  liius- 
trated   2U2 

Instruments,  Measuring,  Whitney  Hot-wire.  Illus- 
trated        317 

Instruments.  Standard,  for  Operating  Companies.  A 
Proposed  System  of.  By  II.  P.  Davis.  With  dis- 
cussion.     (National   Electric  Light   Association)..    118 

Instruments,  Standard,  Westingbouse  System  for  tlie 
Care   of    140 

Insulators,  High-tension.  By  K.  Scott.  Illustrated. 
131.   132 

Insulators,  Porcelain,  Customs  Classification  of 161 

Insurance  Companies,  Mutual.  Formed  by  Ohio  Elec- 
trical  Interests    152.  206 

"Inlerhoroiigh   Rapid   Transit."     (Book   Review) —   358 

Interhonnigli  Rapid  Transit  Company,  Power  Equip- 
ment of  the.      Illustrated 211.   212,   213,  340 

Interlocking  Steel    Sheeting.   New.      Illustrated.  .  .45.   ISO 

International  Association  of  Municipal  Electricians 
at    St.    Louis 269 

Internationai  Congress  of  Arts  and  Science 289 

International   Electrical  Congress  and  Circular  Tour 

of  Foreign  Delegates,  Preparations  for  the 

13,  58,  134,  135.  174,  187.  188,  194,  195. 

International  Electrical  Congress  of  1904,  Govern- 
ment Delegates  to  the,  and  Their  Work.  With 
portraits 1S7,  18S.  210.  236.  237. 

Iiileniiitlona!  Electrical  Congress,  The,  in  Review. 
(EdiloHal)    

Inreinatiimal  Electrical  Congress,  The,  in  Prospect. 
I  Edilnrial)    

lutornatinnal  Electrical  Congress.  The,  in  Being. 
( Editorial)      

international  Electrical  Congress.  The,  of  Chicago  in 
1803.     Illustrated 107 

Interactional  Electrical  Congress  of  1904  (Proceed- 
ings of  the).  Illustrated.  .217,  218,  219,  220,235. 
■j:if>.    -^37.    241,    242.    243.    244.    245.    246.    247.    248.   249 

International  Electrical  Congress  (Papers  and  dis- 
cussions of  the)    219, 

220,  221.  222,  223.  244.  245,  246,  247.  248,  250, 
251,  252.  253,  254.  255.  271,  272,  275,  276,  290, 
291.  295,  296.  297.  298,  .306,  307.  308,  312,  313. 
315,  310,  318,  319,  326,  327,  330,  352,  353,  356, 
358,   350,   378,   379,  387,   388.   416,   417,  42.5,   451,  452 

International    ICngineering  Congress 

215,   289.   313.  371.  374.   375,   376.    398.   399 

InternatUmal  Geographical  Congress   214 

International  Telephone  Manufacturing  Company's 
Api.ar:ilus  for  Brazil    293 

Internationa!    Tramwav    Conference 389 

Interrupter,  Phonetic,  for  Sp.ace  Telegraphy, 
De   Moura's.      Illustrated    343 

Interrupter,  Wehnclt.  lOlecnolvie  for  the 77 

Interurban  Elect rlc-rail way  System.  Aurora-Elgin- 
chlciigo.  Some  Inid'esting  l-'eaiures  of.  Illus- 
trated     499,   500 

Itiferurban  Electric-railway  System.  Chicago  and 
Milwaukee,   Betterments  of  the.     Illustrated.... 

459.    460,    461,   462 

Interurban  Men,  Ohio,  Discuss  the  Freight  (Question  430 
Interurban  Railway,    Fond  du  Lac-Oshkosh.     Illus- 

I  rated    284,    285,   286 

Interurban   IlailwavH   I'ri»si)erous   In   Iowa 61 

Interurban  Rlpbts   in  Cltv   Streets 24 

Interurban       Service,      Westlnghouse      Single-phase 

R:illway  System  for.     Illustrated   395 

Interstate  Independent  Telephone  Association. 
K'onvonllon    in    Chicago,    December    13-15,    1904). 

IHiislraled   483,  484,  485,  506,  507,  508,   510 

Inv.-ntlon,    Delay    In 442 

Invenllon,   Joint    333 

liivf-riilon.   Secrecy  and 394 

I'lni,-  Theorv.   Arrhenins  on    the Hi" 

lnu;i    i:iertrie:il    AsMori;' t Ion.   (Jucstloii   Box  of   the...      04 

luwii.    InliTiM-bnn    Uailways    rr<»sperr)ns   In 61 

Ii-i.u  and  SI  eel.  The  I':ii'cl  ml  liermlc  Production  of.  By 
Aiiied  Sianslield.     IlliiKiraied.      (f Canadian  Society 

of  Civil  Enirlneers)    7H.      70 

Iron  Ores.  The  Production   of.   In   1903 291 

Is.. Int. '(I  I'lant  Versus  Centr.'il  Stallou.     (Editorial)..    504 

Italy,  Electrical  Opporl unities  In 268 

Italy,  Recent  Tarift'  (.'hanges  In. 161 

Italy,  Utilization  of  Electric  Power  in 07,  08,  268 
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Jackson's  George  W.,  Proposed  Subway  System  for 
Chicago.     Illustrated    479 

Japan.    Hydro-electric  Plant  In 258 

Japan,    Trade    of    268 

Japs"  Methods  of  Destroying  Electrically  Charged 
Entanglements    488 

Johns-Manville  Comnanv,  H.  W..  Exhibit  of  the.  at 
St.   Louis   Exposition.      Illustrated 2.30,   273 

Johns-Manville  Company,  H.  W.,  Unique  Advertis- 
ing Card  of  the.      Illustrated 317 

Johns-Manville  Company.  H.  W.,  New  Pole-line 
Fuse  Box  of.     Illustrated   355 

Johns-Manville  Company,  H.  W.,  Lamp-socket  Ring 
of.      Illustrated 375 

Johnson's,  W.  McA.,  Controller  for  Electric  Fur- 
naces.     Illustrated    97 

Johnston,  Thomas  T.  (Hydro-electric  Power  De- 
velopment at  and  Near  Joliet,  III..  Using  Chicaco 
Drainage  Canal  Water)   100,  101 

Joint  Use  of  Poles  by  Public-service  Companies. 
By  D.  L.  Gaskill.  (Ohio  Electric  Light  Associa- 
tion)       152 

Joliet,  111.,  Hydro-electric  Power  Development  at 
and  Near,  Usinsr  Chicago  Drainage  Canal  Water. 
Bv  Thomas  T.  .Johnston.  Witli  discussion. 
(Western    Society   of   Engineers) 100,   101 

Jnlv.   1004.   Electrical   Exports  for 193 

June.   1904.   Electrical  Exports  for 99 

Jungfrau   Railway    72,   140 

Jurors  of  Award,  Electrical,  at  St.  Louis  Exposi- 
tion.    With  portraits  173,  501 
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Kankakee.    New    Independeut    Telephone    Exchange 

at.      Illustrated    4,       5 

Kansas  and  Oklahoma,  Telephone  Development  in. 

82,   377 

Kansas  City-Chicago  Wireless  Communication 501 

Kansas   City,    Long-distance  Telephone   Connections 

with 337 

Kansas  Cit.v.  Space-telegraph  Station  at.   Illustrated  304 

Kansas,  Southeast.  Telephone  Association 158 

Kansas,    The    Telephone    in.      (Correspondence).  .83.   102 
Kellogg's     "Uses     of     Electricity     on     Shipboard." 

(Book   Review)    68 

Kelsey.  Prof.  .T.  C.  on  "Hr-vv  to  M^'re  an  Tndenen- 
dent  Telephone  Man."  (Indiana  Telephone  Asso- 
ciation)          28 

Kennellv.  A.  E.     Portrait   187,   ISS 

Kennelly.  A.  E.,  and  S.  E.  Whiting.  (The  Present 
Status    of    the    Edison    Storage    Batterv.       Illns- 

trated)    271,   272 

Kennelly  on  Electrical  Units.  (International  Elec- 
trical  Congress)   21 9 

Kerr,   Walter  C.      (The  Point  of  View) 434.  435 

Kewanee-Geneseo   Sincle-phase   Railway 130 

Kilowatt-hour  Basis,  Wausau,  Wis.,  Lighted  on  a.  .     90 
KlnemoniPter,    Ditferential     Registering.       Bv    Emile 

Gnarinl.      Illustrated    329 

Kingston.    Ont.,    Electric  Lighting  in 17,   51,   108 

Kinlnch  Long-distance  Telephone  Company's  Plans.    138 

Kinloch  Telephone  Building  in   St.   Louis 49 

Knife  for  Cutting  Cable  Sheath  (Bissell).  Illustrated  157 
Knights  Templars  In  Snn  Francisco,  Illumination  In 

Honor    of.      Illustrated 71.    143.   239 

Kuowlton,  Howard  S.  (Electricity  and  the  Con- 
tractor)        447 

Know! ton,   Howard   S.     (Tendencies   in  Sub-station 

Design)    63,     64 

Koester,  Franz.      (A  Swiss  Hvdro-electric  Plant  for 

Small   Industries.      Illustrated) 423,   424 

Koester.  Franz.  fllydro-electric  Plant  for  Small 
Industries  at  Ilagnecb,   Switzerland.    Illustrated).. 

517.    518.    519 

Koester,  Pranz.     (Rack  Railway  to  the  Gornergrat, 

Switzerland.      Illustrated)    261.   262 

Kryptol.  a  New  Substance  for  Electric  Heating. 
Bv  Frank  H.  Mason.  Illustrated.  (Consular 
Report)     351 


Laboratory,  Inexpensive  Testing.      (Question  Box  of 

National    Electric    Light    Association) 85 

Lackawanna  and  Wyoming  Valley  Electric  Railway.  144 
Ladies.  Distinguished,  Inspect  Electrical  Novelties..  488 
Lafayette,  Ind.,  Proposed  New  Railwav  Power  House 

at    430 

Lake  Baikal  in  Siberia.  Electricity  In  the  Construc- 
tion of  the  New  Railroad  Around 4 

Lake  Baikal  in  Siberhi.  Space  Telegraphy  Across.  ..  .  16S 
Lake  Shore  Railroad's  Long-distance  Telephone  Line 

202.   376 

Lamme.   B.   G.,   on  Alternating  Current  for   Railway 

Work    (International   Electrical   Congress) ...  .220.   243 
Lamme,    E.    G.     (Synchronous    Motors    for   Regula- 
tion of  Power  Factor  and  Line  Pressure) 10 

Lamme's    B,    G.,    Single-phase    Railway    Improve- 
ments.     Illustrated    95 

Lamp  Cords,  Adjustable  Hanger  for  (Innovate).     Il- 
lustrated     415 

Lamp  Svispenslon  over  Workbench.     Illustrated 133 

Lamp- renewal    Data    (Ohio    Electric    Light    Associa- 
tion)      155 

Lamp-socket  Ring  (Johns-Manville).  Illustrated.  .  .  375 
Lamp-tost  ing    Device    for   Central    Stations.      Illus- 

tl-ated    77 

LampSi  Renewal  of.   During  Peak  Load 94 

Lane,  T.  S.      (Methods  of  Handling  Toll  Business).     82 
Langley,  John  W.      (Electrical  Puriflcation  of  Drink- 
ing Water)    315 

Lang's  Stage  Plug  and  Receptacle.     Illustrated 317 

Lnnyon    Zinc    Company's    Exhibit    at    St.    Louis    Ex- 
position,     Illustrated 110 

Lasche's  Automatic  Control  for  Railway  Motors,     Il- 
lustrated   500,  501 

T^aundry   Girls  are  Progressive.      (Editorial) 446 

Lawn    Party,    Electrical    Decorations    at   a.      Illus- 
trated         43 

League   of   American    Municipalities 316 

Leith  to  Have  Electric  Railways 280 

Les  Ciccs-Yverdon  Ilydro-electrlc   Plant  In  Switzer- 
land.     Illustrated    423,  424 

Letter  Writing.  Facsimile,  by  Wireless 333 

Lewis   and   Clark  Centennial   Exposition.     By  Frank 

L.   Merrick.      Illustrated    462.  463 

Lewis  and  Clark  Exposition,  Lighting  tlie.     Bv  James 

R.   Thompson    463 

Life-saving  Service,  Electric  Railway  in 99 

Light.    Electric.       (Sep   n\^n   Electric    Licht.) 

Light.   Heat  and   Power  In   Aurora,   III.,   The  New 

C'-ntral  Station  for.    Illustrated 1,  2,       3 

Lighthouse.   Electric,   at   Heligoland.      Illustrated..     61 
Lighting.  Commercial.  The  Nernst  Lamp  as  a  Factor 
In.      Bv    R.    R.    Roberts.      Illustrated.       (MichiKnn 

Electric    Association)     336.  337 

Lighting,  Electric,  at  the  Alhambra  Theater.      Illus- 
trated     129,   1 30 

Lighting  Plans,  Private,  Gas-engine  T'nlt  for.     Illus- 
trated       201) 

Lighting.     Heat  I  UK    iind    Electric- rail  way    Plant    at 
Bloomington  and  Normal,  HI.     Illustrated. 21,  22,     23 


Lighting  the  Lewis  and  Clark  Exposition.  By  James 
R.   Thompson    463 

Lightning  Arrester,  New  (American  Electric  Fuse 
Company).      Illustrated    157 

Lightning  as  a  Fire  Hazard.'^  (Editorial)    26 

Lightning  Strikes  a  Trolley  Car 144 

Lincoln.  P.  M.  (Adaptation  of  Alternating  Currents 
to  Railways) 103 

Lincoln,  P.  M.  (Heavy  Electric  Traction  by  Alter- 
nating Currents) 40,  41,     42 

Line  Construction,  High-tension,  Discussed  at  Inter- 
national Electrical  Congress 245 

Line  Construction,    Long   Spans   In 6,    8,       9 

Lineman's  Death,  President  of  Lighting  Company 
Held  Responsible  for. . .  : 101 

Lineman's  Testing  Instrument  (\^Tiitney).  lilus- 
traled 415 

Llndall.  .Tohn.  (Maintenance  and  Inspection  of 
Electrical    Equipment) 310.   311 

Lindsay,  S.  C.  (Operation  of  Synchronous  Convert- 
ers)     139,   140 

Linz  Railway  Shops  in  Austria.  Electric  Power  in 
the.     By  Emile  Guarlni.      Illustrated 441.  442 

Liquid-contact  Voltage  Regulator,  McGary's.  Illus- 
trated        480 

Llquifi-expanslon  Electric  Meter  of  Clerici.  Illus- 
trated          59 

Live- wire  Testing  Devices,  Recent.     Illustrated. 68,     69 

Loaded  Telephone  Lines  in  Practice.  By  Dr.  H.  V, 
Hayes.  Illustrated.  With  discussion.  (Interna- 
tional   Electrical    Congress) 247.    252,253 

Locating  Grounds  on  Underground  Conductoi-s.  Il- 
lustrated        425 

Locke  Insulator  Manufacturing  Company's  Exhibit 
at   St.   Louis  Exposition 220,   230 

Locomotive,   Electric,  for  the  Reading  Railroad 184 

Locomotive  Engineers  Face  the  Increasing  Use  of 
Electric   Power   on    Railroads.      (Editorial) 216 

Locomotive,   New  Electric,  on  Jungfrau  Railway. . . .    140 

Locomotive  to  be  Operated  by  Diesel   Engine.  .  .362,  430 

Locomotives,  Electric,  in  Use  in  Chicago  Freight  Tun- 
nels.     Illustrated    405,  406 

Locomotives,    Electric.       (Editorial) 410 

Locomotives,  Electric,  New  York  Central.  Illus- 
trated    3,  342,  371,  407,  408,  409 

Locomotives,  Steam,  and  Electric-railway  Motors. 
Fuel  Cost  of  Operating.  .1.  G.  Wliite  on.  (Interna- 
tional   Engineering    Congress) 371 

Lodge-Muirhead  Oil-tilni  Receiver  for  Space  Teleg- 
raphy.    Illustrated 27 

London,  A  Record  in  Tramwav  Construction  In. 
Illustrated     97 

London,   Big  Pneumatic-tube  Scheme  for 96 

London  Times'  Space-telegraph  Service  in  Russo- 
Japanese  War 7,    154,    168,   169 

London  Underground  Railways 

16,   161,   359,   399,  435,   471 

Long-distance  Connection  for  Oklahoma  and  Kansas 
Telephone  Company   82 

Long-distance  Connections  with  Kansas  City 337 

Long-distance  Telephone  Line,  Lake  Shore  Railroad's 
202,  376 

Long-distance  Telephony,  Some  Interesting  Phases 
of.  By  S.  G.  McMeen.  With  discussion.  (West- 
ern Society   of  Encineers) 414,  415 

Long-distance  Telephone  Trunk  Line,  New 67 

Long-distance  Telephone  Plans,   Kinloch 138 

Long  Island  Railroad,  Electricity  to  Replace  Steam 
on.      Illustrated    386.   420,   442.  443 

Long  Island  Railroad  at  Ozone  Park,  Electrically 
Controlled  Track  Switches  on  the.  Illustrated 
190.  101.   102 

Long  Spans  for  Transmission  Lines.  By  F.  O. 
Biackwoll.  With  discussion.  (American  Institute 
of  Electrical   Engineers) 8,       9 

Lorain  Surface-contact  Electric-railway  System,  Op- 
eration  of   the 69,  453 

Louisiana  Purchase  Exposition.  (See  St.  Louis  Ex- 
position). 

Lundell-Lozier  Department  of  National  Electric  Com- 
pany         355 

Lunt's    Phase   Transformation.      Illustrated 306 

Lyford,  O.  S.,  Jr..  and  W.  N.  Smith.  (Problems  of 
Heavy   Electric   Traction.      Illustrated) .  .442,   443,  414 
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Magnet,  Large,  for  Surgical  Purposes Iii5 

Magnetic  Club  Outing    77 

Magnetic  Deviations  of  the  Compass,  Alleged.  (Ed- 
itorial)         288 

Magnetic  Track  Brakes.     Illustrated 68 

Bla^netism,  The  Earth's,  L.  A.  Bauer  on.  (Interna- 
tional   Electrical    Congress) 244 

Mahoney's,  Timothy,  Sectional  Third-rail  Railway 
System,     Illustrated "115 

Maintenance  and  Inspection  of  Electrical  Equipment. 
By  John  Lindall.  With  discussion.  (American 
Railway  Mechanical  and  Electrical  Association). 
310,  311 

Manganese  Ores.  Barytes  and  Lithium,  Production 
of,  in  United  States 255 

"Manufacturing  Cost."  By  11.  L.  C.  Hall.  (Book 
Review)     317 

Manufacturing  Growth,  Relative,  of  the  United 
States    and    European    Countries 26S 

Marconi  Talks  about  Space  Telegraphy 264.  315 

Marion,  Ind..  Light  and  Heating  Company,  New 
Power  House  for 269 

Marshall,  Mich.,  Telephone  Situation   In 

„ 203,    314,    337,    396,  450 

Mason,  Frank  H.  (Costs  and  Profits  of  Electric 
Railways   in   Germany) 122 

Mason.  Frank  H.  (Kryptol.  a  New  Substance  for 
Electric    Heating.      Illustrated) .351 

Mason.    Frank   C.      Portrait    338 

Maximum  Distance,  The,  to  Which  Power  Can  be 
Economically  Transmitted.  By  Ralph  D.  Mer- 
shou.  Illustrated.  Witli  discussion.  (American 
Institute  of  Electrical  Engineers) 524,  525,  526 

May,  10114,  Electrical  Exports  for 24 

McCullocb,    Richard.      Portrait 283 

McCulloch,   Robert.      Portrait 283 

McGary's  Liquid-contact  Voltage  Regulator.  Illus- 
trated        480 

McLennan  on  Radioactivity  of  Natural  Gases.  (Edi- 
torial )     330 

McMeen,  Samuel  G.  (Planning  a  Telephone  Sys- 
tem)  203,  294 

McMeen,  Samuel  G.  (Some  Interesting  Phases  of 
Long-distance    Telephony)     ^ 414,  415 

McMurtle    Electric    Timing   Clock 157 

Mctiuarrie's  Telephone  Service  Meter.  Illustrated. 
176,   177 

Measured-service  Meter  for  Telephones.     Illustrated.   315 

Mechanical  Equivalent  of  Heat,  The,  Measured  by 
Electrical  Means.  By  Howard  T.  Barnes.  (Inter- 
national   Electrical    Congress) 297 

Mechanical  Science,  Some  Refinements  of.  By  Am- 
brose Swasey.  (American  Society  of  Mechanical 
Engineers)     490,  491 

Meier.  E.  D.  (The  American  Diesel  Engine.  Illus- 
trated)         328 

Melville,  AdTuinil  Geo.  W.  (Military  PossIbilUies  oC 
iOn^nneiiiiiu'   Scliools)     213 

Merciiry-vapiir  Lamp.      (See   also  Vapor   Lamp) 

Alercury-vapor  Lamps  for  Photographic  Purposes.  Il- 
lustrated   .  .■ 33 

Mercury-vapor  Lamps,  Starting  Devices  for.'  Illus- 
trated       170 


WESTERN    ELECTRICIAlSt 


Merrick,   Frank    L.      (Lewis    and   Clark    Centennial 

Exposition.       Illustrated)      462,  463 

Mershon  on  Maximum  Leogtli  of  Commercial  Power 

Transmission.       (Editorial)      482 

MersUon,  fialpli  D.  (.The  Maximum  Distance  to 
Which,   Power   Can    be   Economicallv    Transmitted. 

Illustrated)     .524.    525.    52G 

Mershon's    High-voltage     Experiments      at     Niagara 

Falls    291 

Meteorological  Phenomenon.  A  Strange.     lEditorial).  HO 
■Meter.    LiQuid-expansion   Electric,   of   Clerici.      Illus- 
trated          59 

Meter  Patent  Litigation,   Duncan    431 

Meter  Testing.      (Ohio  Electric  Light  Association) .  .    150 
Metric  Measurements.     By  Alexander  Siemens.      (In- 
stitution  of    Electrical    Engineers) 447 

Metropolitan  Elevated  Railway  in  Chicago,  Electro- 
pneumatic    Control   for.     Illustrated 30,   40,     41 

Mexico  (Correspondence)   

17,  71,  124,  183.  206.  277,  320,   380,  472,  473.    530 

Mexico,   City  of.   Electric   Lighting  in  the 355,  473 

Mexico,  City  of,  Telephone  Plans  of 414,  451 

Mexico,   Industrial  Development  in 7 

Mexico,  Recent  Tariff  Changes  in 161 

Mexico,    Santiago   River  in,   Proposed   Power   Plant 

on  the 115 

Mexico,    Telegraph    Lines    in    317 

Mexico,  Waterpower  Development  in 

7.    115,   206,   262.   277,    320,   380,   473 

Miami   Valley   Telephone  Association 14 

Michigan,      i  Correspondence)    

35,  51,  52,   70.  89,  107,   125,   142,   102,  1S2. 

183,  206.   207,  231,  257,   299,  320,   340,   360,   361, 
3S0,   400,  419.   437,   454.   455,    472,   494,    512,    530,  531 

Michigan    Electric    Association.       i Editorial) 330 

Michigan  Electric  Association.  (Formation  of  and 
First  Convention  in  Detroit,  Oct.  11  and  12,  1904) 

47,    79,   327.   329,   336,   337 

Michigan  Electrical   Machinery  to   be  Tabulated....    491 
Michigan  Telephone  Matters.      (Correspondence) .... 
49.  07,  6S,  102.  120,   254,   292.    314.  432,  450.  510,   528 

Microbes   and   Electricity.       (Editorial) 308 

Milde  &  Son,  Exhibit  of,  at  St.  Louis  Exposition.  Il- 
lustrated         93 

Militia.  Telephone  Scouts  of  the.     By  R.  G.  Grayne. 

Illustrated    307 

Militarv    Possibilities    of    Engineering    Schools.      By 

George  \V.  Melville.      (Franklin  Institute) 213 

Military  Purposes.  Portable  Space-telegraph  Stations 

for.     Illustrated    57 

Milk  and   Newspaper  Delivery   by  Electric   Railway.    500 
Milk.    Electrical    Devices    for    Increasing    the    Secre- 
tion   of    362 

Millar,   J.      OVheel   Matters)    310 

Miller,  K.  B.,  on  the  Automatic  Telephone  Exchange. 

Unternational     Electrical     Congress) 2^7.   248 

Milwaukee,    Chicago    and,     Electric-railway    System, 

Betterments  of  the.     Illusti-ated.  . .  .459,  460,  461,  462 
Milwaukee   Considering  a   Municipal  Lighting  Plant 

2o7,    258 

Mine,   Coal,   Ohio,   Electricity  in   an 489 

Mineral  Products  of  the  United  States 491 

Minerallac     Company's     Live-wire     Testing     Devices. 

Illustrated     68,     69 

Minneapolis  and  St.  Paul,  Electrical  Properties  Dam- 
aged by   Severe   Storms   in 176,   183,   274 

Miscellaneous  Notes 37,  54.  72,  90,  91,  109,  126, 

144,    164.    1S4,    208,    233,    258,    279,   301,   322,    342, 
362,   382,   402,   403,   421,    438,    456,   475,   496.    514,   533 
Missouri,  Possible  Waterpower  Developments  in....   449 
"Modern  Practical    Electiicity."      By   R.    M.    Walms- 

ley.      (Book  Review)    417 

Moloney  Electric  Company's  Exhibit  at  St.  Louis  Ex- 
position.      Illustrated     229 

Montreal,    New    Shops   at,   for   the   Canadian   Pacific 

Railway 296 

ilontreal,   Tlephones  in 15S 

Monterey   County,    Cal.,    Gas   and   Electric   Company, 

New  Equipment   for    433 

Monterey,    Mexico,    Street-railway  Merger  in.. 175,  206,  320 
Moody's"  Neutralizing    Winding     for     Transformers. 

Illustrated    397,  398 

Moonlight.   Schedule  for  1905,  Western  Electrician's. 

(Book   Review)    471 

Mors  Electric  Timing  Clock 109,  157 

Motor-generator  Sets,  Rotary  Converters  and.  By 
William    C.    L.    Eglin.       (International    Electrical 

Congress)    318.  319 

Motor-generator  Sets,  Synchronous,  Division  of  Load 

Between,  Obtained  by  Reactances.    Illustrated.  ...      60 
ilotor,    Induction,    Small   Automatic-starting    (Emer- 
son).     Illustrated    468 

Motor,   Wagner  Vertical   Single-phase.      lUustrnted. .    508 

Motor,   Westinghouse  Railway.      Illustrated 33 

:Motor,    Synchronous,    Adapted    for    Railway    Work. 

Illustrated    132 

Motors,  Alternating-current.  By  C.  P.  Steinmetz. 
Illustrated.      (International    Electrical    Congress) 

306,  307 

Motors.  Alternating-current  Railway,  Steinmetz  and 
Lamme  on.  (American  Institute  of  Electrical  En- 
gineers)      242,  243 

Motors,  Alternating-current,  Mr.  Steinmetz's  Investi- 
gation of  the  Characteristics  of  the.      (Editorial).  30S 
Motors    for    Cranes    and    Hoists,    Westinghouse.      Il- 
lustrated         527 

Motors,  Induction,  Meyers'  Starting  Device  for.  Il- 
lustrated        287 

Motors  ( Pillsbury's ) ,  Single-phase  Alternating-cur- 
rent.    By  H.  P.   Andrews.      Illustrated    354 

Motors,   Maintenance   of.      (Editorial) 26 

Motors,    Railway,    Lasche's    Automatic    Control    for. 

Hlustrated    .' 500,  501 

Motors.  Synchronous,  for  Regulation  of  Power 
Factor  and  Line  Pressure.  By  B.  G.  Lamme. 
With  discussion.  (American  Institute  of  Elec- 
trical  Engineers)    10 

Moureaux,  Th.  (Application  of  Salts  of  Radium  to 
the  Study  of  Atmospheric  Electricity.     Illustrated) 

42,      43 

Moving    Pictures,    Taking,    by    the    Use     of     Vapor 

Lamps    •      47 

Multiple-voltage  Control  (Bullock)  for  Variable- 
speed   Motors.      Illustrated    32 

Multiple-unit    System    of    Train    Operation,    Cutler's 

Two-wire    System    for.      Illustrated 444,  445 

Mnmford,  Samuel  C.  (Elements  of  Cost  Which  Go 
to  Make  Up  the  Selling  Price  of  Electric  Cur- 
rent)         329 

Mundy's    Method    of    Transmitting    Sound    Through 

Water,     Illustrated   215 

Municipal  (Corporation)  Telephones.  By  A.  R.  Ben- 
nett.    With   discussion.     (Institution   of   Electrical 

Engineers) 4S.   49,   66,     67 

Municipal-ownership    Daily      Suspends      Publication. 

(Editorial)    350 

Municipal    Ownership.       (Editorial) 44,    172,350 

Municipal  Ownership  in  Canada 4 

Municipal  Ownership  in  England 

153.    276,    298,    319,    379,    418,    435,  441 

Municipal   Ownership,   Waterworks  and.     (Editorial)      44 

Municipal   Ownership,   Some  Views  on 172,  225 

Municipal   Telephone   Exchanges  in   Canadian  Cities 

274.  314,  450 

Municipal   Telephony   in   England 379.    418,  435 

Municipal   Versus  Private  Ownership  as   Exemplified 

by  the  Philadelphia   Gas   Plant 486 

Myers*  Starting  Device  for  Induction  Motors.  Il- 
lustrated       287 


1^ 

National  Arm,  Pin  and  Bracket  Association  at  St. 
Louis    

National  Electric  Company's  Exhibit  at  St.  Louis. 
Illustrated    

National  Electric  Company,  Lundell-Lozier  Depart- 
ment of    

National  Electric  Company's  Apparatus  in  Mon- 
terey.   Cal 

National  Electric  Light  Association,  Next  Year's 
Convention   of   the.      (Editorial)     104, 

National  Electric  Light  Association,  The  Next  Con- 
vention of  the.  By  John  Craig  Hammond.  Illns- 
tra  ted 

National  Electric  Light  Association,  A  Mistaken 
View  of  the.      (Editorial)    

National  Electric  Light  Association.  (Papers  and 
discussions). .30,  31,  32,  43,  45,  46,  47,  60,  61,  77, 
78,   S5,   94,   97,   99,   104,   105,   118,   159,   160,   502, 

National  Electric  Light  Association,  Proceedings  of 
the.     (Book  Review)    

National  Electric  Light  Convention  of  Next  Year.. 
194,    197,    223,    305,    441,    442, 

National  Electrical  Contractors'  Association  at  St. 
Louis    

National  Independent  Telephone  Association,  Forma- 
tion  of   the.      (Editorial)     

Naval  Show  on  the  "Pike,"  Electrically  Operated 
Warship  Models  at  the.     Illustrated 345, 

Nernst  Lamp.  The,  as  a  Factor  in  Commercial  Light- 
ing. By  E.  R.  Roberts.  Illustrated.  (Michigan 
Electric    Association)     336, 

Nernst  Lamps,  H.  N,  Potter  on.  (International 
Electrical   Congress)    

New   Brunswick,   Telephone   Companies   in 

New   England.       (Correspondence) 

16,  17,  34,  51,  69,  70,  88,  106,  124,  141, 

162,  182,  206,  230,  276,  277,  299,  319,-  320,  340, 
359,    360,    380,   399,   400,   418,   437,   453,    493,    511, 

New  England,  Another  Electric-railway  Consolida- 
tion   in    

New  England  Telephone  News.  (Correspondence).. 
S3,   314, 

New   England,   Telephone   Status   in.      By  Vinton  A. 

New  "Slexico,  Telephone  Extensions  in 

Newspaper  and  Milt  Delivery  by  Electric  Railway.. 

New  York  and  Chicago,  Municipal  Electrical  Em- 
ployes   in    

New  York.      (Correspondence)    16, 

34,  51,  69,  87,  105,  106,  123.  124,  141,  161,  162, 
182,  205,  206,  230.  231,  256,  276,  299,  319,  339, 
340,    359,    380,    399,    418,   436,   453,  471,    493,    511, 

New  York  Central  Contemplates  Further  Electrical 
Equipment    59,    76,    161, 

New    York    Central    Railroad,    Electrical    Equipment 

of,   in  and  Near  New   York  City 

2,   3,   87,  90,    123,  144,    161,   418, 

New  York  Central's  Electric  Locomotives.  Illus- 
trated     3,   342,   371,   407,  408, 

New  York  City,  Electrification  of  Steam  Railroads  in 

and  Near.    Illiistrated 2,  3,  87, 

90,    123,    141,    144,    161,    205,    386,    420,    442,    443, 

New  York  City,  Electric-railway  Projects  for  the 
Northern  End  of   87,  lOe,  123,  141, 

New  York  City,  Telephones  in   

New  York  City,  Police  Telephone  Call  Boxes  in. 
With  portraits  of  M.  R.  Brennan  and  F.  C.  ilason. 

New  York  City,   Track  Repairing  in.     Illustrated... 

New  York  Edison  Company,  2,000-kilowatt  Rotary 
Converters   for   the.      Illustrated 

New  York  Electrical  Society.  (Meetings  and  papers). 
11, 

New  York  Entertainment  for  Foreign  Electrical  En- 
gineers        196, 

New  York,  Municipal   Street- lighting  Talk  in 

New  York  liapid- transit  Subway  in  Operation 

399,    418,   430,   440,  453, 

New  York  Rapid-transit  Subway,  Opening  of  the.. 
306,   367, 

New  York  Rapid-transit  Subway,  Power  Plant  Equip- 
ment for  the.    Illustrated 2il,  212,  213, 

New    York    Kapidtransit    Subway,    Preparations    for 

tue  Opening  of  the 34,  51, 

09,  87,  105,  114,  144,  182,  205,  230,  256,  299,  339, 

New  York  Itapid- transit  Subway,  Protection  of  Life 
in  the.     By  Sydney   W.  Ashe.     Illustrated.  ..  .308, 

New  York  Rapid-transit  Subway  Ready  for  Use.  Il- 
lustrated  

New  York  Rapid-transit  Subway,  The.      (Editorial) . 

New  York  State  Independent  Telephone  Association 
Makes  a  Bad  Precedent.      (Editorial)    

New  York  State  Independent  Telephone  Association. 
(Convention  at  Buffalo,  June  24  and  25,  1904) . . 
15, 

New  York  State,  Probable  Electric  Railway  Across.. 
59,    76,    161,  -256, 

New  York  Street  Railway  Association  at  Utica 

New  York  to  Boston  in  Electric  Cars.     With  map... 

New  York,  Westchester  and  Boston  Railway  Com- 
pany,   Franchise    of    the 

V   New  Zealand,   Electrical   Progress   in 

■\;;^iagara   Falls.       (Correspondence)     

Niagara  Fall.s,  Foreign  Electrical  Delegates  in 

Niagara  Falls,   High-voltage   Experiments   at 

/?s^iagara  Falls  Power  Company,  Financial  Reports  of 

the    

-<Niagara  Falls,  Power  Development  on  the  Canaj 

Side   at    ^^418^ 

^^^iagara    River,    Power    Resources    of    the,    Furtnei" 

Development   of    

^^I^iagara-ltochester  Power  Transmission    .... 
(^iagara-Toronto  Power  Transmission    (^201; 

Nitrogen  from  the  Air,  Electrical  Extraction  of. 
J.    Sigfrid    Bdstrom.      Illustrated.       (International 
Electiicai    Congress)     295, 

Nobel    Prizes    Awarded     

Nobei  Prizes,   The  Award  of   the.      (Editorial) 

"Noise   Cure"  for   Cliicago  Elevated  Roads  Rejected. 

North  Sea  Incident,   "Wireless"  and  the 390, 

North  Shore  Electric  Company  to  Build  a  Central 
Station    at    Waukegan    

Northern  Electrical  Manufacturing  Company's  Ex- 
hibit  at    St.    Louis   Exposition.   Illustrated 

Northern    Pacific    to    Use    Telephone    for    Train    Or- 

Northwestern   Cedarmen's    Association    

Northwestern   States.       (Correspondence) 

18,  35.  52,  88,  107, 

125,  142,  163,  183,  207,  231,  257,  278,  320,  321, 
340,   341,    361,   400,   419,    437,   454,   494,    495.    512, 

Northwestern  Electrical  Association,  St.  Louis  Meet- 
ing  of    the    

Northwest,  Telephone  News  from  the.  (Correspond- 
ence)     14,  29,  49,  67,  83,  102, 

120,  138,  158,  176,  202,  226,  227,  274,  292,  314, 
337,  357,  376,  396,  414,  432,  450,  466,  485,  509, 

N-rays  

N-rays,  Anesthetics  and.   (Editorial) 

Nunn,  P.  N.  (Work  of  the  Tellnride  Power  Com- 
pany.  Illustrated)  245,  352,  353, 
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Oates-Royd  Mills,  British  Hydro-electric  Plant  at. 
Illustrated    

October,   1904,   Electrical   Exports  for '.'.'.'.'.'.'. 

Office  Building,  Tall,  The  Power  Plant  of  the.  By 
.1.  H.  Wells.  (American  Society  of  Mechanical 
Engineers)     04^ 

Office  Building.  Tall,  The  Power  Plant  of  the.  By 
S.  H.  Bunnell.  (American  Society  of  Mechanical 
Engineers)     {508. 

Office  Jlethods  and  Accounting.  By  Frank  W.  Frue- 
auff.  With  discussion.  (National  Electric  Light 
Association)     ^  59 

Ogden,    Utah,    Telephone    Service   in .' 

Ohio.      (Correspondence)     

17,  34,  35,  52,  70,  88.  107,  124,  142,  102,  182, 

206,    231,   256,    277,    278,  299,    320,    340,   36(1,    380 
381,    400,    419.    436,  437,  454.    472.   494,    51  J.    512. 

Ohio  Central-station  Men  Not  Turning  Out  as  They 
Should.       (Editorial) 

Ohio  Electric  Light  Association.  (Convention  at 
Sandusky  on  August  16-18,  1904) 155, 

Ohio   Electric   Litrht   Association.      (Papers) .151 

152.    160.    170,    171.    180.    181,    198.    199,    203.    204. 

Ohio  Electric  Light  Convention,  (Programme  for  the) 

Ohio  Electrical  Interests,  Mutual  Insurance  Com- 
panies  Formed   by 15:^, 

Ohio,    Extensive    Traction    Project    in 

Ohio  Independent  Telephone  Association  and  District 
Meetings    83,  120,   138,   158.  176. 

Ohio  Interurban  Line.   240  Miles  Long,   Proposed... 

Ohio   Interurban  Railway  Association 212, 

Ohio  Men  to  Form  Express  Company  for  Electric 
Railways     

Ohio  Telephone  Notes.      (Correspondence) 

14,    29,    30,    49,    67, 

83,    102,    120,    138.    158.    176,    202,    226,    253.    274, 
292,    314,    337,    376,    396,    414,  432,    450,    460.    485, 

Oil-film  Receiver  for  Space  Telegraphy.     Illustrated. 

Oklahoma  and  Kansas,  Telephone  Development  in.82, 

Old-time  Telegraphers"    Reunion    214, 

Ontario  Power  Company  Contracting  for  the  Deliv- 
ery of  Current 

Oregon   Power   Company,    New 

Organization,  The  Value  of.  By  J.  B.  Hoge.  (In- 
dependent  Telephone   Association) 204, 

Osterberg.  Max.   Illness  and  Death  of 125. 

Ottawa,  Out,  Street-railway  System  in.  May  Become 
Property    of    City    

Ottumwa  Telephone  Company  Reorganized    

Outlet  Box,    Floor    (G.   I.) 

Oven,    Electric,   for  Chemists 

Overland    Wireless     Communication,     Long 501, 

Owosso,   Mich.,   Telephone  Situation   in....  120,   158, 

Oxygen  and  Hydrogen  Cell,  Hazard-Fl^imand  Elec- 
trolytic.    Illustrated   

Ozone  Park,   Electrically   Controlled  Track   Switches 

on  the  Long  Island  Railroad  at.     Illustrated 

190,    191, 


Pacific  Cable,   British,   Not  a   Paving  Investment... 

". 177.    179,    300 

Pacific   Cable,    German-Dutch    205 

Pacific  Coast  Electric  Transmission  Association. 
(Convention   at   Monterev,    Cal.,    June   21   and   22, 

1904)    7,  17S,  179 

Pacific   Slope.      (Correspondence)    

IS,  35,  36,  52.  53,  71.  89,  107,  125,  143,  163, 

183,    207,    232,.  257.    278,   300,    321,    341,    361,   381, 
400,   401,   419,    420,    437,    455,  473,   495,    512.    513,   531 
Pacific    Slope,   Telephone   Progress    on   the.       (Corre- 
spondence)      14,    29,  314 

Panama   Canal   Cable,    Proposed.      (Editorial) 522 

Panama      Canal      Construction,      Anticipating.      By 

George  E.  Walsh    81 

Panama  Canal,  Electrical  Machinery  for  the.  (Edi- 
torial )     SO 

Paper  Mill,   Electrically  Operated,  at  Grand  Rapids, 

Wis.      Illustrated    3SS.    3S9 

Parallel,  Transmission  Lines  Operated  in.  Conditions 
for  Continuous  Service  Over.  By  M,  H,  Gerry,  Jr. 
(American    Institute    of    Electrical   Engineers") .  .9,     10 

Paris,  Defective  Telephone  Service  in 226,   377,  432 

Paris-Orleans    Railroad,    Electric    Terminal    of 051 

Parke,   R.   A.      (Braking  High-speed   Trains) ...  .451,  452 
Parke,    Roderick    J.        (Aluminum    Electrical      Con- 
ductors)     12,     13 

Pai'sons,   William  Barclay,   Leaves   New  York   Rapid 

Transit    Commission     468 

Parsons,   William  Barclay.    (Underground   Railways)    374 

Patent    Office   Statistics    258,    388 

Patent    Record,    Illustrated   Electrical 19,    20, 

37,  38,  55,  56,  73,  74,  91,  92,  110,  127,  128,  145, 
146,  165,  166,  185,  186,  209,  210,  233,  234,  259, 
260,  279,  280,  301,  302,  323,  324,  342,  343,  344, 
363,  364,  382,  383,  384,  403.  404.  421,  422,  439, 
440,  457,  458,  475,  476,  497,  498,  515.  516.  533,  534 
Patent  Situation,  The  Telephone.  By  Edward  E. 
Clement.       (Independent    Telephone   Association!.. 

273,    274 

Payne,  Henry  C,  Death  and  Funeral  of 284,  321 

"Pearls,"    The  Weissmann   Electric.      Illustrated.... 

93,    94,    347,425 

Peck,  J.  S.  (The  Use  of  Ground  Shields  in  Trans- 
formers)             9 

Ppdrail,    Diplock's.    Tested 117 

Pennsylvania,    Independent  Telephone  Men   Organize 
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528 

181 

44 


Pennsylvania  Railroad  Case,  Western  Union  Defeated 

in   

Pennsylvania     Railroad,      Electrical     Equipment    of. 

Near  New  Y'ork  City.     Illustrated 

2,    3,    386,    420,    442,  443 

Perkins,  Frank  C.  (High-power  Gas  Engines  in 
Electric  Stations  in  Spain  and  Holland.  Illus- 
trated)     385,   3S6 

Perkins,  Frank  C.  (Neepsend,  Sheffield,  Turbo-elec- 
tric Station.     Illustrated)    167,  108,  169 

Personal.      (Notes)      

18,    36,   53,    71,   89,   90,  107,  108,   125, 

143,    163,   183,    207,    232,    257,    278.   300,    321,    341, 
361,    381,    401,   420,    437,  455,    473,    495,    513,   531,  532 
Personal-injury    Responsibility     in     Telephone    Con- 
struction    Work    and     Maintenance,    How    Avoid. 
By  Rome  C.  Stephenson.      (Interstate  Independent 

Telephone    Association)     510 

Peru,    Second    Electric    Railway    in 304 

Phase  Transformation,  Lunt's  Method  of.  Illus- 
trated  306 

Phase  Transformer,   Steinmetz's.      Illustrated 58 

Philadelphia,   Conduit  Deal   in 346 

pniiadeiphia.    Foreign    Electrical   Delegates   in 263 

Philadelphia  Gas  Plant,  Record  of  Private  Owner- 
ship  in    480 

Philadelphia  Rapid  Transit  Plans    157,   208 

Philippine  Tariff,  Proposed  Changes  in   411 

Philippines.    Railroads    in    the.      (Editorial) 504 

Phonetic     Interrupter    for     Space      Telegraphy,      De 

Moura's.      Illustrated    34S 

Photographic    Purposes,    Mercury-vapor    Lamps    for. 

Illustrated    33 

Physics  and  Electricity.  By  Professor  William  Hal- 
lock.       (New    Y'ork    Electrical    Society) 4S6 

Pierce,    Richard  H.      (Exhibits   Power   Plant   at    St. 

Louis)    429 

Pillsbury's    Single-phase   Alternating-current   Motors. 
By   H.   P.  Andrews.     Illustrated    354 
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Pisa,  Italy,  Large  Space-tolegraph  Station  at 147 

Fittsbiirg    and    Allegbeuy    Telephone    Syndicate     to 

Kuiid  a  Lighting  J'lant    420 

ritisburg.  Foreign  Electrical  Delegates  in.  Illus- 
trated        -G3 

Pittsburg   Transformer    for    Thawing    Ice    in    Water 

Pipes.      Illustrated    44S 

I'latiuum    -'^y 

Plug  and  Keceptacle.  Lang's  Stage.      Illustrated....    Sit 
I'lus-aud-minus    Selective    Signaling.      Illustrated. .15,     It* 

I'neumatic-tube   Scheme   for    London,    Big I'ti 

I'oint   of  View,  The.     By   Walter  0.   Kerr 434,  435 

Poles.    Chestnut    475 

Poles,  Joint  Use  of,  by  I'ublic-service  Companies. 
By  I>.  L.  Gaskill.  (uhio  Electric  Light  Associa- 
tion)         ^52 

Police-patrol      and     Fire-alaim     Systems,     Electric. 

(Census    Bulletin)      50 

Police  Tclephuue  Call  Boxes  in  New  York  City.    With 

portraits  of  M.  K.  Brennan  and  F.  C.  Mason 33S 

Polyphase    Transmission    with    Single-phase    Opera- 
tion  for  Itallway   Purposes,   Arnold's.      Illustrated.  -187 
I'upocaiepctl,  Mount,  Proposed  Electric  Railway   Up.   371 
Porcelain    Insulators,    Customs   Classification    of....    101 
I'ortable   Snace-telegraph   Stations   for   Military   I'nr- 

poses.       Illustrated     ^'7 

I'ort  Huron,  tJrand  Trunk  Tunnel  at,  Electricity  for 

the    3i»t»,    410 

Portland  Exposition.  (See  Lewis  and  Clark  Exposi- 
tion.) 

I'orio  Rico's  Telegraph   Service    121,  122 

I'ustal    Telegraph    E.xtensious    iu    the   Rockies 

89,    132,    143,    300 

Postoflice  Telephone   Experiment.   British 510 

i'utii'r.    11.    N..    on    Nurnst    Laiups.       (International 

l-;h'ctrical    Congress  i     247 

Potts,  Louis  M.  (Printing  Telegraphy.  Illus- 
trated)     416,   417 

I'owcr  (-iin  he  Economically  Transmitted.  The  Maxi- 
mum Distance  to  Which.  By  Ralph  D.  Mershon. 
Illustrated.  With  discussion.  (American  Insti- 
tute of  Electrical   Engineers) 5'Ji,   525,   52G 

Power  Couipiiny.  Telluride,  Work  of  the.  By  P.  N. 
Nunn.  Illustrated.  With  discussion.  (Interna- 
tional   Electrical   Congress)    245,  352,   353,  ZGl 

Power  Development.  Uydro-electric,  at  and  Near 
.Joliet.  III.,  Using  Chicago  Drainage  Canal  Water. 
By  Thomas  T.  .Johnston.  With  discussion.  (West- 
ern Society  of  Engineers)    lOU,   101 

I'ower  Development   In  Mexico 7,  115,   202 

Power  Equipment  of  the  Interborough  Rapid  Tran- 
sit Company.      Illustrated    211,   212,   213 

Power  Factor  and  Line  Prcrssure,  Synchronous  Mo- 
tors for  Uegulatiou  of.  By  B.  G.  Lamme.  With 
discussion.  (American  Institute  of  Electrical  En- 
gineers)           10 

Power  Plant.  Exhibits,  at  St.  Louis  Exposition.     By 

Richard    II.    Pierce    429 

Power  Plant  of  the  Tall  Otllce  Building.  By  J.  H. 
Wells.  (American  Society  of  Mechanical  Engi- 
neers)      04,     65 

Power  Plant  of  the  Tall  Office  Building,  The.  By 
S.  II.  Bunnell.      (American  Society  of  Mechanical 

Engineers)    508,509 

Power  Plant,  Service,  at  St.  Louis  Exposition.  Il- 
lustrated     303,304,305 

Power  Resources  of  the  Niagara  River,  Further  De- 
velopment  of    SG 

Power  Transmission.  (See  also  Hydro-electric, 
Transmission  and  Waterpower.) 

Power   Transmission.      (Notes)     36,  54, 

108.    109,    1G4.    184.    258,   322.    342,  402,   420.    43S,    474 
Power  Transmission.  Commercial,  What  Is  the  Maxi- 
mum   Length    ofV       (Editorial)     482 

I'ower  Transmission,  Electric,  Possibilities  of  Sin- 
gle-phase Currents  in.  By  11.  A.  Bullard  aud  Sid- 
ney Sprout.  (Pacific  Coast  Electric  Transmis- 
sion Association)    178,  179 

I'ower-transmission   Project   in   Russia.     (Editorial)..        6 
Price  of  Electric  Current,   Selling.   Elements  of  Cost 
Which  Go  to  Make  Up  the.     By   Samuel  C.  Mum- 
ford.      (Michigan   Electric  Association)     329 

Primary  Battery.   Gladstone-Lalande.     Illustrated...    157 
Primary  Circuits.   Testing,   for  Grounds.      (Question 

Box   of  Iowa   Electric  Light  Association) 94 

Printing    Telegraph    System.    Barclay's 521 

Printing  Telegraph  Systems,  Modern  High-speed.  By 
.7.  C.  Barclay.  (International  Electrical  Con- 
gress)      275,    27G 

Printing  Telegraphy.  By  Louis  M.  Potts.  Illus- 
trated.     (International   Electrical   Congress) .  .41 G,  417 

ProGt-sharing  in  the  Telephone  Business 102 

Prometheus   Electric  Heaters  in  New  York  Subway. 

Illustrated    394 

Protection   of  Life  in    the  New  York  Subway.     By 

Sydney    W.    Ashe.      Illustrated 36S,    369 

■Protector   Litigation    315 

Prussian  System  of  Electric  Train  Lighting,  The. 
By    Carl    Roderhourg.       (International    Electrical 

Congress)    358,   359 

Publications.       (Notes)     

19,  54.  72,  90,  109,  126,   144,  164, 

184.   208.  233,   258,   278,  279,   301,   322,   342,   362, 
381.   382,   402,  421,  438,  456.  474,  496,   513,   514.   532 
I'ublic-scrviec    Companies.    Joint    Use    of    Poles    by. 
By    D.    L.    Gaskill.       (Ohio    Electric    Light    Asso- 
ciation)         152 

Pump   ''onlrnller.    Westinghouse  Automatic 431 

Piiinpiiiu'    I'liiiil.    Aiilniiialic,    for    Residences 47 

Piiiiips.   .\h;otinl    Mnlor.s   and.   in  Cuba 26S 

pyro  i-liTi  i-ol>  ii(.-    Furn:ice.    Steinmetz's.      Illustrated.  445 


Question   Box   of    Iowa   Electrical   Association 04 

(jui'stlon  Box  of  National  Electric  Light  Association. 

43.  45.   60,   78,  85.  09 

Qui-sllon  Boxes.  Indexing  of.      (Editorial) 6 


Radio-active  Material,  Vapor  Lamp  (Hewitt's)  with. 

Illustrated 305 

Radioactivity  of  Natural  Gases,  McLennan  on.  (Edi- 
torial)       330 

Radium.      fEdltorial)     62,    216.410 

Rjidiutn.    Prof.     E.     Rutlierford    on.       (International 

Kleclrlcjil    Congress)    244 

Radium,    Prof.    J.    J.    Thomson    on.      (International 

Electrical  Congress)     244 

Radiiitn,  Salt.s  of.  Application  of.  to  the  Study  of 
Atinosi)IU'ric  Electricity.  By  Th.  Moureaux.  Il- 
lustrated     42.     43 

Railroad  Around  Lake  Baikal  In  Siberia,  New,  Elec- 

niclty    In   the  Construction   of   the 4 

Railroad  Business.  Telephone  for 158.  292,   376 

Railroad.   Erie,   Proposed  Electrification  Scheme  of. 

353,  415 

Railroad,    Paris-Orleans.    Electric   Terminal    of 351 

Railroad   Service,   Telephone   Line    from    Chicago    to 

New   York  for    292,   376 

Railroad  Shops  at  DanviHe.  tn..  Electric  Power  In. 

Illiistratcd    519.    520,  ^21 

Railroad  Shops  at  Montreal.  New  Canadian  Pacific.  .    296 

Railroad   Teleirrnith    Operators.       (Editorial) 44 

Railrojid    Ti-rmlnal    Klectrlficatlon    413 

Rjillroad  Train   IJchting  by  Electricity,   Roderhourg 

on.      (International  Electrical  Congress) 358,  350 

Railroad  Train.  Telephone  on 357 


Rnilroad    Trains.    High-Speed,    Braking.      By    R.    A. 

I'arke.      (International   Electrical   Congress) .  .451.   452 
Railroading   (Electric  Tractltm),  Heavy,  by  Alternat- 
ing Currents.     By  P.  M.  Lincoln.      (Canadian  Elec- 
trical  Association)    4U,   41.     42 

Railroading  (Traction),  Heavy  Electric.  Problems 
of.  By  O.  S.  Lyford,  Jr..  and  W.  N.  Smith.  Il- 
lustrated.     With  discussion.      (American   Institute 

of  Electrical  Engineers)    442.  443,  444 

Railroads,    Eastern.    Tiie    Electric    Development    of. 

By  George  E.   Walsh   2,   3,       4 

Railroads,  Electrification  of  Steam.      (Editorial)... 

116,  390,  446 

Railroads,    Locomotive    Engineers    Face    the   Increas- 

iug  Use  of  Electric  I'ower  on.      (Editorial) 21G 

Railroads,  Steam,  Advisability  of  Substituting  Elec- 
tricity on.  By  J.  G.  White.  (International  Engi- 
neering Congress)    375,  376 

Railroads,     Steam     and     Electric,     Interchange     of 

Freight  Between    430,  494 

Railroads,  Steam,  Gasoline  Motors  for 203 

Railroads,    The    Contest    of    Electricity    with    Steam 

on   115,  390,  488 

Railroads,  Transcontinental   Steam,   Electricity  for..   488 
Rails,    Steel,    Electrically    Tested    at    Varying    Tem- 
peratures        137 

Railway  Across  New   York   State,    Probable   Electric.     76 
Railway,  Electric.      (See  also  Electric  Railway.) 
Railway,  Electric,  Ballston,  Alternating-Direct  Work- 
ing with   Compensated  Motors   on.      Illustrated... 

148.   149.   150.   151 

Railway  Improvements,  Scott  and  Lamme's  Single- 
phase.      Illustrated    95 

Railway.  Interurban,  Fond  du  Lac-Oshkosh.  Illus- 
trated    284,   285,  286 

Railway    Motor.    Westinghouse.      Illustrated 33 

Railway  Motors,  Lasche's  Automatic  Control  for.  Il- 
lustrated     500,   501 

Railway   Purposes,  Arnold's  Polyphase  Transmission 

with   Single-phase   Operation   for.      Illustrated....    487 
Railway,   Rack,  to  the  Gornergrat,   Switzerland.     By 

Frana  Koester.     Illustrated 261.   262 

Railway    Shops   in   Austria,   Linz,    Electric  Power   in 

the.     By  Emile  Guarini.      Illustrated 441,  442 

Railway,  Single-phase.  Kewanee-Geneseo 130 

Railway  System,  Mahoney's  Sectional  Third-rail.  Il- 
lustrated      115 

Railway  System,  Westinghouse  Single-phase,  for  In- 
terurban Service.     Illustrated 395 

Railway    Systems,    Arnold    Electropneumatic 142 

Railway  Work.  Alternating  Current  for.  (Discus- 
sions at   International   Electrical   Congress) 

220,     241.     242,     243,  244 

Railway  Work.  Synchronous  Motor  Adapted  for.  Il- 
lustrated       132 

Railways.  Adaptation  of  Alternating  Currents  to. 
By  P.  M.  Lincoln.     With  discussion.      (Engineers' 

Society   of   Western   Pennsylvania) 103,   104 

Railways,  Steam,  Application  of,  Electricty  to.  By 
Bion  J.  Arnold.  (Presidential  address  to  Ameri- 
can  Institute   of  Electrical    Engineers) 241,   242 

Railways,  Underground.  By  William  Barclay  Par- 
sons.     (International   Engineering  Congress) 374 

Ramsay,  Sir  William,  on  Radium.      (Editorial) .  .216,  410 
Rapid-transit   Subway,   New  Y'ork.      (See  New   York 

Rapid-transit  Subway.) 
Rates  for  Electricity,  Mumford  on,     (Michigan  Elec- 
tric  Association)    329 

Rates  for  Electricity  Reduced  in  Brooklyn 339 

Rates  for  Electricity  Supply.  By  Etienne  de  Fodor. 
With  discussion.  (International  Electrical  Con- 
gress)  221,  222,  245,  246 

Raymond's  "Alternating-current  Engineering."   (Book 

Review)    376 

Reactances,  Division  of  Load  Between  Synchronous 
Motor-generator     Sets    Obtained    by     (Woodbridge 

Patent).      Illustrated    60 

Records  of  Electrical  Engineering  Graduates.  Illus- 
trated     133 

Rectifier.    Scheidel   Electrolytic.      Illustrated 133 

Reddy,   Thomas   .T.      Portrait    5 

Refrigerating  Plant,  Small  Electric,  for  the  House- 
hold.     Illustrated    413 

Reichsanstalt,  Work  of  the,  in  1903 319 

Relay,  Inverse  Time-limit  (Westinghouse).  Illus- 
trated          87 

Renewal  of  Lamps  During  Peak  Load   94 

Republican     National     Convention,     Telegraph     and 

Telephone   Facilities   at   the    14 

Rheostat    Stand    for    Electric    Flatirons     (Simplex). 

Illustrated    140 

Rheostats.  Water,  Davies  on.     Illustrated 223,   224 

Rhodes,  Samuel  G.  (The  Organization  and  Equip- 
ment of  an  Arc-lamp  Department)    104,   105 

Richards.  Prof.  T.  W.  (The  Relation  of  the  Hy- 
pothesis of  Compressible  Atoms  to  Electrochem- 
istry)        222 

Richards.   W.  E.      (Unaccounted-for  Current) 203 

Ries    Patent   for    Electric    Elevators    in    Litigation.  .    346 

Rio  de  Janeiro.   Electrical  Project  for 5.   162 

Rise.  Richard  H.      (Steam  Turbines) 333,  334 

Roberts.   E.   R.      (The  Nernst   Lamp   as   a   Factor   in 

Commercial  Lighting.     Illustrated) 336,  337 

Rocky    Mountain    States.       (Correspondence) 

18,    35,    80.    125,    142, 

143,  ^G3,    183,    207.   231.    232.    278.    300,    .361.    455,    405 
Roderhourg.  Carl.     (The  Prussian  System  of  Electric 

Train   Lighting)     358.   359 

Roosevelt's.  President,  Message.      (Editorial) 464 

Rosettes.  Trumbull  Fuseless.     Illustrated 508 

Rotary  Converters,  2,000-kilowatt,  for  the  New  York 

Edison   Company.      Illustrated    227 

Rotary  Converters  and  Motor-generator  Sets.  By 
William    C.    L.    Eglin.       (International    Electrical 

Congress)    3l8,   319 

Rounce,  II.  M.  (Telephone  Versus  Electric-light  Cir- 
cuits)         269 

Kubbei*.    Another    Substitute   for    ', .  .    489 

Rubber.   Production  and   Price  of 06.   137,  IGO.   289 

Rudis-Jlclnsky.  Dr.  J.  (Procopius  DIviss,  a  Neg- 
lected   Scientist.      Illustrated) 173 

Run  of  Stone.   A 175,   215 

Runzol-Iyonz  Electric  Manufacturing  Company 123 

Russia,   Power-transmission   Project  in.      (Editorial)       G 
Russia,   Telegraph  and  Telephone   Extensions  in....   153 

Russia.  Trade  in   369 

Russian  Experiment,  Curious,  in  Relation  to  Elec- 
trolysis on  Warships.      (Editorial) 154 

Russo-Japanese  War,  Space  Telegraphy  in  the 

7.  32.   154.   168,   169.   208,   390,   465 

Rust  Water-tube  Boiler.     Illustrated 228.  229 

Rutherford    on    Radium.       (International     Electrical 

Congress)     244 

Ryan,  Harris  .L     Portrait 187,  188,  495 


Sacramento  Valley   Wants  Electric   Railways 133 

St.     Louis-Chicago     Wireless     Transmission.       Illus- 
trated      147,    238,  230 

St.    Louis-Cleveland    Wireless   Transmission 381 

St.   Louis   Exposition,    Aliis-Chalmcrs   "Big  Reliable" 

at    G5.    144,   357 

St.    Louis  Exposition,   American   Electrical    Exhibits 

at  the.     Illustrated    

24.    25.    65.    119,    137.   144.    147.    200. 

201.    229.    2.30.    273.    293,    303,    304.    305,    357,    374,   397 

St.   Louis  Exposition,  Awards  at  the 357 

St.  Louis  Exposition,  Closing  of  the 462 

St.  Louis  Exposition,  Coal  Testing  and  Timber  Pre- 
serving   at    119 


St.  Louis  Exposition,  Eliectric  Coin-controlled  Tui-ii- 
stiies   at    

St.    Louis    Exposition   Electrical    Club 

St.  Louis  Exposition,  Electrical  Features  of  the, 
Described  by  Mr.  EUicott.  (Western  Society  of 
Engineers)    

St.  Louis  Exposition,  Electrical  Jurors  of  Award  at. 
With    portraits    173, 

St.  Louis  Exposition,   Electricity  Day  at  the 

St.  Louis  Exposition,  Electric-railway  Test  Commis- 
sion of  tiie    13.   137,   311, 

St.  Louis  Exposition,  Exhibits  Power  Plant  at  the. 
By   Richard  H.  Pierce   

SI:.  Louis  Exposition,  French  Electrical  Exhibits  at 
the.     Illustrated    93, 

St.  Louis  Exposition,  Lanyon  Zinc  Company's  Ex- 
hibit at.      Illustrated    

St.  Louis  Exposition,  Naval  Show  of  the,  Electrically 
Operated  Warship  Models  at  the.    Illustrated. .345, 

St.  Louis  Exposition,  Palace  of  Electricity  at  the, 
Making  Incandescent   Lamps  in    the.     Illustrated. 

St.  Louis  Exposition,  President  Francis  Tells  the 
International   Electrical  Congress  about  the.  .217, 

St.  Louis  Exposition,  Service  Plant  at  the.  Illus- 
trated     303,    304, 

St.  Louis  Exposition,  Space  Telegraphy  at  the.  Il- 
lustrated     147,   238. 

St.   Louis  Exposition,   The    (Editorial) 98,  428, 

St.  Louis  Exposition.  Visitors  at  the  (Western  Elec- 
trician's Register)    

61,  77,  99,  117,  140,  100,  174,  19G, 

213,   249,   270,   294,   335,  336,   351,  377,   395,   411, 

St.  Louis  E.^position.  Weissmann  Electric  "Pearls" 
at  the.     Illustrated 93,  94, 

St.  Louis  Exposition,  Worthington  Condensers  at... 

St.   Louis.   Kinloch  Telephone  Bulding  in 

St.  Louis  Street-railway  Service  in.  Illustrated.  .36. 
60,    00.    233,    281,    2S2.    283,    3U4.    .341,    377.    438, 

St.  Petersburg,  Electrical  Power  Transmission  for. 
( Editorial )      

St.    Petersburg,    Public   Telephones   in 

Sando,    W.   J.      Portrait 

San  Francisco,  Knights  Templars  in.  Illumination 
in  Honor  of.      Illustrated 71,    143, 

San  Francisco  Street-railway  Service  to  Be  Operated 
by  Current  from  Long-distance  Transmission.  .481, 

Santiago  River.  Mexico,  Proposed  Power  Plant  on 
the    

Sargent  Complete-expansion  Gas  Engine.  Illus- 
trated   

Saw.    Swing,   Electric   Motor  on.     Illustrated 

Scheidel    Electrolytic    Rectifier.      Illustrated 

Schneider's  Electric  Train-lighting  System.  Illus- 
trated     

Schulz's  "Electrical  Machinery  for  Heavy  Manufac- 
turing."      (Book    Review) 

Science,  Mechanical,  Some  Refinements  of.  By  Am- 
brose Swasey.  (American  Society  of  Mechanical 
Engineers )    490, 

"Scientific  American  Reference  Book."  (Book  Re- 
view)     

Scott,  R.    (High-tension  Insulators.    Illustrated). .131, 

Scotfs,  Charles  F.,  Single-phase  Railway  Improve- 
ments.     Illustrated 

Scribner  and  McBerty's  Telephone  Service  Meter. 
Illustrated 

Scribner-McBerty   Patent  Litigation 

Searchlights  Used  in  Announcing  Election  Returns.. 

Sears,  Vinton  A.  (Telephone  Status  in  New  Eng- 
land)     

Sectional    Third-rail    Railway    System     (Mahoney's.) 

Selective  Signaling,  Plus-and-minus.  Illustrated.. 15, 
Illustrated    

"Self-propelled  Vehicles."  By  James  E.  Homans. 
(Book   Review)    

September,  1904.  Electrical  Exports  for 

Series  Alternating-current  Arc  Lamps,  I'oints  for 
Consideration    When    Purchasing.      By    G.    Brewer 

Griffin.      (Ohio   Electric   Light  Association) 

ISO,    181,    108, 

Service  Meters  for  Telephones,  Recent  Developments 
in.     Illustrated    176, 

Service  Plant  at  the  St.  Louis  Exposition.  Illus- 
trated     303.    304, 

Shatzky.  Dr.  S.,  on  the  Action  of  Constant  Current 
on   Microbes.     (International    Electrical    (Tongress) 

Shawinigan    Falls    Hydro-electric    Equipment 256, 

Siieeting,    Steel,    New   Interlocking.      Illustrated.  .45, 

Sheffield,    England,    Turbo-electric    Station    at.       By 

Shellac,    About    

Frank  C.   Perkins.      Illustrated 167.    168, 

"Shipboard  Electricity."  By  J.  W.  Kellogg.  (Book 
Review)    : 

Shipboard,  Large  Telephone  Installation  on 

Shop,  The  Ideal.  By  W.  D.  Wright.  Illustrated. 
With  discussion.  (American  Railway  Mechanical 
and   Electrical  Association) 309, 

Shops,  Railroad,  at  Danville,  111.,  Electric  Power  in. 
Illustrated    519,    520, 

Show-window  Light,  Color-reflecting  (Glogau  &  Co.). 
Illustrated     

Siberia.   Lake  Baikal   in.   Space  Telegraphy   Across.. 

Siberia,  New  Railroad  Around  Lake  Baikal  in,  Elec- 
tricity   in   the  Construction   of   the 

Siberian  Railroad,   Shall  the,  be  Electrified?. .  .374, 

Siemens.    Alexander.      (Metric   Measurements) 

Sign  Letters,  Fireproof  Porcelain  (Colonial).  Illus- 
trated      

Signals  Around  the  World,  Geographers  Send 

Signal  Corps  of  the  Army,  Work  of  the 

Simond's  Electric-transmission  Mechanism  for  Auto- 
mobiles,    iliusti'ated   

Simplex  Rheostat  Stand  for  Electric  Flat  Irons.  Il- 
lustrated    

Simultaneous  Telegraphy  and  Telephony.  By  Joseph 
Hollos.     (International    Electrical   Congress) 

Single-phase  Al  tenia  ting-current  Motors  (Pills- 
bury's).    By  H.   P.   Andrews.    Illustrated 

Single-phase  Currents  in  Electric  Power  Transmis- 
sion. Possibilities  of.  By  H.  A.  Bullard  and  Sid- 
ney Sprout.  (Pacific  Coast  Electric  Transmission 
Association)    178, 

Single-phase  Operation,  Polyphase  Transmission  with, 
for  Railway  Purposes.  Arnold's.     Illustrated 

Single-phase  Railway.  Gas-engine  Plant  for 

Single-phase  Railway  Improvements,  Scott  and 
Lamrne's.      Illustrated    

Single-phase  Railway,   Indianapolis-Cincinnati 

Single-phase  Railway.  Kewanee-Geneseo 

Single-phase  Railway  System,  Westinghouse,  for  In- 
terurban   Service.      Illustrated 

Sleeping   Cars   on   Electric    Railways SS. 

Smith,  Harold  B,  (Notes  on  Experiments  with 
Transformers  for  Very  High  Potentials.  Illus- 
trated)      326. 

Societies  and  Schools.      (Notes) 

.  .36.  54,  72,  90,  100,  126,  164,  233,  258.  301.  322, 
342.   302.   381.  402    420,  421,   45G,    474,   406,  513, 

South   Africa,    American    Business    in 62, 

South  Africa,  Demand  for  Electrical  Apparatus  in. 
(Editorial)    

Southeastern    States.      (Correspondence) 17,    35, 

52.  80.  106.  107.  124,  142,  162.  163.  206,  231,  257, 
277.  320.   340.  380.   400,   410.   437.  404.   511.   520, 

Southeastern  Telephone  Developments.  (Corre- 
spondence) ' 14.  68,  83, 

138,  202,  227,  254,  274,  314,  337,  376,  396,  485, 
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Southern  New  England  Telephone  Company 49 

■  Sound,    Reproduction    and    Transmission    of,    Novel 

Experiments    in    tlie    ISl 

Sound,   Transmission    of,    Through,    Water    (Mundy's 

Method).     Illustrated    215 

Space-telegraph   Commission,    Government. .  .13,   160,  467 

Space-telegraph  Communication  with  Balloon 421 

Space-telegraph    Licenses    iu    Great    Britain 

123,    141,    1S2,  339 

Space-telegraph    Project,   A   Visionary.      (Editorial)-     2G 

Space-telegraph  Service  on  Steamships SS,  4S7,  401 

Space-telegraph  Station  at  Kansas  City.     Illustrated.  394 

Space-telegraph   Station    at   Pisa,   Italy 147 

Space-telegraph     Stations     for     Military     Purposes, 

Portable.      Illustrated   57 

Space-telegraph   Stations,    Government  Coastwise,   to 

be  Controlled  by  Navy 94,  160,  362 

Space-telegraph    System,    The   Stone 153 

Space  Telegraphy  Across  Lake  Baikal  in  Siberia. . . .  lUS 
Space  Telegraphy  and  Submarine  Cables.  ..  .62,  141,  4;!5 
Space  Telegraphy  and  the  Distributioa  of   Standard 

Time.      lEdltorial)    210 

Space  Telegraphy  and  the  North  Sea  Incident.  (Edi- 
torial)          390 

Space  Telegraphy   at  the  Port  of   Boston 34 

Space  Telegraphy  at  the  St.  Louis  Exposition.  Il- 
lustrated     147.   23S,  239 

Space  Telegraphy  in   the  Russo-Japanese   War 

7,  32,   154,    16S,  169.  2US,  390,  405 

Space  Telegraphy,  De  Moura's  Phonetic  Interrupter 

for.    Illustrated    34S 

Space  Telegraphy,  Field's  Amplifier  for, 362 

Space  Telegraphy    on    Lake    Superior 142 

Space  Telegraphy,  Marconi  Talks  about 264,  315 

Space  Telegraphy,  Oil-film  Receiver  for.      Illustrated     27 

Space.    Telegraphy.      (Notes) 54,    109, 

164,    208,    279,    301,   362.   402,    421,    496,  514,    532,   633 
Spark.  Arc  and.  The  Modern  Theory  of  the.     By  Prof. 

Henry  Crew.     (Western  Society  of  Engineers) . . .   505 
Sparker,   Bissell  Induction,  for  Gas   Engines.     Illus- 
trated         316 

Speed  on  Electric  Railway,  Good 351 

ijpukeu  Word,   Typewriter   Said   to    be   Actuated  by 

the    174 

Sprague,  Frank  J.,  on  Electricity  for  Railroad  Work. 

lAmerican  Institute   of  Electrical   Engineers)....    244 
Sprague,   Frank   J.     (The  History   and   Development 

of  Electric   Railways) 290,    291,   312,  313 

Sprague's   Electric-railway  Work.     (Editorial) 308 

Springfield,     111.,    Foreign    Electrical     Delegates     in. 

Illustrated    214 

Sprout,  Sidney.  (.Possibilities  of  Single-phase  Cur- 
rents in  Electric  Power  Transmission) 178,  179 

Stage  Lighting  at  the  Alhambra  Theater.  Illus- 
trated     129,   130 

Standard    Instruments   for   Operating   Companies,    A 
Proposed  System  of.     By  H.  P.  Davis.      With  dis- 
cussion.     (National   Electric  Light  Association) .  .    118 
Standard  instruments,  Westinghouse  System  for  the 

Care  o^   140 

Standard  Time,  Space  Telegraphy  and  the  Distri- 
bution  of.      (Editorial)     216 

Standardization  of  Dynamo- electric  Machinery  and 
Apparatus.  By  Col.  R.  E.  B.  Crompton.  With 
discussion.     (International  Electrical  Congress) . . 

254.    255 

Standardization  of  Engines  and  Dynamos.  (Ameri- 
can Society  of  Mechanical  Engineers)    479 

Stanley     Electric     Manufacturing     Company's     Oil 

Switch  lor  High  Voltages.    Illustrated 355 

Stanley  Electric  Manufacturing  Company's  Organiza- 
tion, Important  Changes  in 64 

Stanley   Instrument  Csse,   Tesia  Patents    Upheld    in. 

272,    273 

Stanley  Transformer  Patent  Litigation 59 

Stansfield,   Alfred.      (The   Electrotbermic   Production, 

of  Iron  and  Steel.     Illustrated) 78,     79 

Starting  Device  for  Induction  Motors,  Meyer's.  Il- 
lustrated       287 

Starting  Device  for  Mercury-vapor  Lamps.  Illus- 
trated        1  79 

State    Electrical   Associations.     (Editorial) 266,  330 

Static  Discharges,  The  Protection  of  High-pressure 
Transmission  Lines  from.  By  H.  C.  N\  irt.  With 
discussion.  (American  Institute  of  Electrical  En- 
gineers)      '. 10 

Static  Electricity  in  Electrotherapeutics.  (Edi- 
torial)  464 

Steam-turbine  Power  Plants.  By  J.  R.  Eibbins.  Il- 
lustrated.     With    discussion.       (American      Street 

Railway    Association)     334,  335 

Steam-turbine  Set,  Small  Emmet-Junggren.  Illus- 
trated       348,  349 

Steam  Turbine,  The,  and  Its  Uses.  By  E.  C. 
Crocker.  Illustrated.  (Ohio  Electric  Light  As- 
sociation)      151,  152 

Steam  Turbine,  Stumpf,  Improvements  in  the.  Illus- 
trated          27 

Steam  Turbines  and  Reciprocating  Engines,  Com- 
bined  Use  of.     (Editorial) 330 

Steam  Turbines.  By  Richard  H.  Rice.  With  dis- 
cussion.    (American   Street  Railway   Association) 

333,    334 

Steam   Turbines,    Condensing  Outfits  for 205 

Steam  Turbines  Discussed  at  International  Electrical 

Congress     247 

Steam  Turbines  for  New  Baltimore  Power  Plant. . .  .   488 

Steamship  Company   to   Build  Trolley   Line 99 

Stebbins,   Charles  ML,  Death  of 18 

Steel  Contact  Rails,  Conductivity  of.  By  J.  A.  Capp. 
Illustrated-     (American   Institute   of   Mining   En- 


gineers) 


228 


Steel,   New  Method  of  Manufacturing 135 

Steel  RaUs 61,  137 

Steinmetz,  C.  P.    (Alternating-current  Motors.    Illus- 
trated)      306,  307 

Steinmetz,   C.  P.,  on  Alternating  Current  for  Rail- 
way Work.     (International  Electrical  Congress) . . 

_ 220,    242,  243 

Steimnetz  on  the  Luminous  Electric  Arc.    (Interna- 
tional Electrical   Congress)    246 

Steinmetz's    Phase   Transformer.     Illustrated 58 

Steinmetz's  Fyro-electrolytie  Furnace.     Illustrated..  445 
Stephenson,  Rome   C.      (How   Avoid   Personal-injury 
Responsibility  in  Telephone  Construction  Work  and 

Maintenance)    510 

Sterling  Electrical  Manufacturing  Company  s  Incan- 
descent-lamp   Novelties.      Illustrated 526.  527 

Stem,  Dr  Gotthold.    (The  Superiority  of  Alternating 
Current    for    the    Supply    of    Current    to    Large 

Cities)      250,  2d1 

St<=vens'    "Copper    Handbook."      (Book    Review) oO 

Stillwell,  L.  B.     (Electrical  Generating  Stations  and 

Transmission)    398,  399 

Stone  Space-telegraph  System,.  The 153 

Storage  Battery.      (See  also  Accumulator.) 
Storage  Battery,   Edison,    Some  Notes  on  the.     By 
F.  M.  Davis.     With  discussion.    (Western  Society 

of   Engineers)     392,  393 

Storage  Battery,  Edison,  The  Present  Status  of  the. 
By  A.  E.  Kennelly  and  S.  B.  Whiting.    Illustrated. 

(International    Electrical    Congress) 271,272 

Storage  Batterv,  Fredet,  at  St.  Louis  Exposition 94 

Storage-battery  Gases,  Edison's  Method  of  Rendering, 

Non-esplosive.      Illustrated    188 

Storage  Batterv,  The,  as  Applied  to  Electric  Rail- 
Bv   W    E.   Wlnshlp.     (Franklin   Institute) 
^  224,    225 


Storage  Battery.  When  Is  a,  Fully  Charged?  (Ques- 
tion Bos  of  the  National  Electric  Light  Associa- 
tion)           CO 

Storage  Batteries  as  an  Adjunct  to  Central-station 
Equipment.     By   Gerhard    Goettling.      Illustrated. 

With  discussion    246,   247,  378,  379 

Storage  Batteries.  The  Origin  and  Development  of. 
By  E.  B.  Walker.  (Canadian  Electrical  Associa- 
tion)     84.     85 

Storm    Recorders,    Electric 286,287 

Storms  Damage  Electrical  Properties 

176,    183,    274.    409,  437 

Stranahan,    0.    A.      Portrait 513 

Stratton.    S.   W.     Portrait 187.   ISS 

Street  and  Electric  Railways,  Census  Statistics  of. 

23,      24 

Street-car  Fares  in  Australia 65 

Street-lighting  Statistics,   Chicago    86 

Street  Railway  Accountants'   Association,  St.  Louis 

Convention    of   the 325,   332,  333 

Street-railway    Men    in    Convention    at   the   World's 

Fair.     Illustrated    325 

Streets,   City,   Interurban   Rights  in 24 

Stroud's    Telephone    Service   Meter.      Illustrated....   177 
Stumpf  Steam  Turbine,  Improvements  in  the.     Illus- 
trated          27 

Submarine  Boats.      (Editorial) 172 

Sub-station  Design,  Tendencies   in.     By  Howard   S. 

Knowlton    63,     04 

Subway,  New  York  Kapid-transit.  (See  New  York 
liupid-translt   Subway.) 

Subway,  Proposed  Chicago.     Illustrated 

367,  3S9,  407,  479 

Subway   Ventilation.      (Editorial) 4-i6 

Sun,   Electric  Equilibrium   of  the    (Arrhenius) . .  .50,   244 
Superior,  Wis.,  Electric  Ccal-handling  Apparatus  on 

Dock  at.    Illustrated 365,   300 

Supply   House,   The  Place   of  the,   Boole   on.      (Ohio 

Electric    Light    Association) 160 

Surface-contact  Traction  in  England 09,  453 

Suspension,   Lamp,   over  Workbench.      Illustrated...    133 
Swasey,  Ambrose.      (Some  Refinements  of  Mechanical 

Science)    490,  491 

Sweden,  Government  of.  Discussing  Electric  Power 

for  Railroads.     (Editorial) 288 

Swiss  Hydro-electric  Plant,  A,  for  Small  Industries. 

By  Fi-anz   Eoester.     Illustrated 423,  424 

Switch  Geai-,  Cellular,  for  Central  Stations.  Illus- 
trated        445 

Switch,  New  Punched  Clip  Lever  (G.  I.).  Illus- 
trated        136 

Switch,  Oil,  for  High  Voltages  (Stanley).  Illus- 
trated        355 

Switch,  Theater    (Bissell).      Illustrated 229 

Switches,  Track,  Electrically  Controlled,  on  the  Long 

Island  Railroad  at  Ozone  Park.     Illustrated 

190,  191,  192 

Switzerland,  Hagnech  in,  Small  Industries  at,  Hydro- 
electric Plant  for.  By  Franz  Eoester.  Illus- 
trated  517,    518,    519 

Switzerland,    Rack   Railway   to  the   Gomergrat.      By 

Franz  Koester.    Illustrated  261,  262 

Synchronous  Converters,  Operation  of.  By  S.  C. 
Lindsay.  {American  Institute  of  Electrical  En- 
gineers )     139,  140 

Synchronous  Motor  Adapted  for  Railway  Work.  Il- 
lustrated         132 

Synchronous  Motor-generator  Sets,  Division  of  Load 
between,     Obtained     by     Reactances      (Woodbridge 

Patent) .      Illustrated    60 

Synchronous  Motors  for  Regulation  of  Power  Factor 
and  Line  Pressure.  By  B.  G.  Lamme.  With 
discussion.       (American     Institute     of      Electrical 

Engineers)    10 

Syracuse,   Technology   Club   of 152 

Syracuse-Utica  Electric-railway  Project  76 


Telagirl,  The.    (New  Use  for  the  Telephone) 29 

Telautograph   Redivivus,   The.      (Editorial) 154,  370 

Telautograph.  The.  By  James  Dixon.  Illustrated. 
With  discussion.  (American  Institute  of  Elec- 
trical  Engineers)    372,  373 

Telodattilograph,  The    179 

Telegraph.      (Notes)    109,   126, 

144.    184,    279.    342.   421,    438.    474,    475,    496,   514,   532 
Telegraph  and  Telephone  Facilities  at  the  Republi- 
can   National    Convention    14 

Telegraph  Extensions,   Postal,   in  the  Rockies 

: 89,    132,    143,  300 

Telegraph,    Printing.    Need  of   the.      (Editorial)....   428 

Telegraph   Service,  Porto  Rico's 121,  122 

Telegraph    System,    Printing,    Barclay's 521 

Telegraph  Systems,  Modern  High-speed  Printing. 
By  J.  C.  Barclay.  (International  Electrical  Con- 
gress)      275,    276 

Telegraphing  Over  Telephone  Lines 376 

Telegraphy  and  Telephony,  Simultaneous.    By  .Joseph 

Hollos.      (International   Electrical   Congress) 223 

Telegraphy,  Printing.  By  Louis  M.  Potts.  Illus- 
trated.     (International  Electrical  Congress) .  .416,  417 

Telephone,   Advertising  the    (Barnhart) 28 

Telephone  Associations  Will  Probably  Unite.  (Ed- 
itorial)         482 

Telephone  Booth,  Sound-proof    (Yesbera).    Illustrated     86 

Telephone  Business,  Profit-sharing  in  the 102 

Telephone  Companies,  New.     (Notes) 

177,    274,    377,    450,    466,    510,   528 

Telephone  Construction  Work  and  Maintenance, 
How  Avoid  Personal-injury  Responsibility  in. 
By  Rome  C.  Stephenson.     (Interstate  Independent 

Telephone  Association)    510 

Telephone  Exchange  at  Kankakee,  New  Independent. 

Illustrated     4,       5 

Telephone    Exchange,    Automatic,    K.    B.    Miller    on 

the.       (International    Electrical    Congress) ...  .247,  248 
Telephone    Exchange,    Chicago's    Automatic.      Illus- 
trated  111.   112,    113,  114 

Telephone  Exchange,  Small,  Underground  Construc- 
tion for.     Illustrated   467 

Telephone  Exchanges,  Municipal,  in  Canadian  Cities. 

274,    314.    450 

Telephone   Extensions   and    Improvements.     (Notes) 

. 49,  83,  120,  176.  202,  227,  254,  292,  414 

Telephone  for  Train  Orders,  Northern  Pacific  to  Use.  158 
Telephone,    "Handbook,"    The    Latest    Form   of.      Il- 
lustrated       480 

Telephone  in  Reporting  Football  Games,  Use  of  the.    450 
Telephone    Line,    Long-distance,    Lake    Shore    Rail- 
road's     292,  376 

Telephone  Line,  New  Chicago-Cincinnati 67 

Telephone  Lines,  Loaded,  in  Practice.  By  Dr.  H.  V. 
Haves.  Illustrated.  With  discussion.  (Inter- 
national  Electrical    Congress)    247.    252,  253 

Telephone  Manufacturers  and  Dealers.    (Notes) .... 

121,   158,  293,   338,  432 

Telephone,  Measured-service  Meter  for.     Illustrated.   315 

Telephone   Men.     (Notes) 

14,  68,  120,  138,  202,  292,  357,  432 

Telephone  Message.   Journey  of  a 415 

Telephone  News,  General.  (Notes) .  .15.  30.  50,  67, 
83,  102,  120,  138.  158,  177,  203,  227,  274.  292, 
314.   338,   357,  377,   396,  432,  450,  467.  485,  510,   528 

Telephone,  New  Use  for  the 29 

Telephone  Operator,  Cupid  and  the 14 

Telephone  Patent  Litigation  397 


Telephone  Patent  Situation,  The.  By  Edward  E. 
Clement.        ( Independent    Telephone    Association ) 

273,    274 

Telephone  Plans,  Klnloch  Long-distance 138 

"Telephone    Principles    and   Practice."      By    George 

W.  Wilder.      (Book  Review) 199 

Telephone  Problem   in  Large  Cities,   The.     By  F.  J. 

Dommerque.      (International  Electrical  Congress) .    356 
Telephone    Purifier,    Couch    &    Seeley's    Automatic. 

Illustrated    315 

Telephone  Rates — Why  They  Are  Increased  with  In- 
crease  of  Business.     (Editorial) 62 

Telephone  Scouts  of  the  Militia.     By  R.  G.  Grayne. 

Illustrated 307 

Telephone  Service  In  Paris,  Defective 226 

Telephone   Statistics,    English 105,  205 

Telephone  System.  Beard's  Secret.     Illustrated 238 

Telephone  System,  Planning  a.  By  Samuel  G, 
McMeen.      (Independent  Telephone  Association).. 

293,   294 

Telephone  Systems,  Toll-line,  Dean's  Improvement  in. 

Illustrated    . ., 426.  427 

Telephone  Testing,  Use  of  Instruments  in.  Illus- 
trated       202 

Telephone,  The  Invention  of  the 15 

Telephone  Toll-line  Business,  Methods  of  Handling. 
By    T.    S.    Lane.      (New    York    State    Independent 

Telephone  Association)' 82 

Telephone  Toll  Rates  in  Southern  California 102 

Telephone   Trouble   Shooter.   The 396,  397 

Telephone  Versus  Electric-light  Circuits.     By  H.  M. 

Rounce 269 

Telephone,   Weather  Forecasts  by.      (Editorial) 308 

Telephone  Work,   Plus-and-minus   Selective  Signaling 

in.     Illustrated    15,     16 

Telephones,  Black's  Card-display  Device  for.  Illus- 
trated        102 

Telephones,  Corporation.  By  A.  R.  Bennett.  With 
discussion.     (Institution   of  Electrical  Engineers) 

48,  49,   66,     67 

Telephones,  Hygienic  Resonator  for 528 

Telephones    on   Railroad   Train 357   ■ 

Telephones,  Service  Meters  for.  Recent  Developments 

in.      Illustrated 176,   1 77 

Telephones,    Village,    British    Postoffice    Department 

and 510 

Telephoning  "Want  Ads"    319 

Telephonogram,   Etiilsmeyer's.    Illustrated 114 

Telephony  and  Telegraphy,  Simultaneous.     By  Joseph 

Hollos.      (International   Electrical   Congress) 223 

Telephony,  Long-distance,  Some  Interesting  Phases 
of.  By  S.  G.  McMeen.  With  discussion.  (West- 
ern Society   of   Engineers) 414,  415 

Telluride  Power  Company,  Work  of  the.  By  P.  N. 
Nunn.  Illustrated.  With  discussion.  (Inter- 
national Electrical  Congress)    245,  352,  353,  367 

Telluride,  The  Work  at.      (Editorial) 350 

Tesla    on    Advertising    463 

Tesla   Patents   Upheld    in    Stanley   Instrument   Case. 

272.  273 

Tesla's  "Experiments  with  Alternate  Currents  of 
High    Potential     and    High    Frequency."       (Book 

Review)    394 

Testing   Car   in   Toronto    351 

Testing  Devices,   Recent  Live-wire.    Illustrated.  .68,     69 
Testing    Instrument,    Lineman's     (Whitney).      Illus- 
trated        415 

Testing  Laboratory,    Inexpensive.     (Question  Box  of 

National    Electric    Light   Association) 85 

Testing    Primary    Circuits    for    Grounds.      (Question 

Box  of  Iowa   Electric  Light  Association) 94 

Testing,  Telephone,  Use  of  Instruments  in.  Illus- 
trated     .- 202 

Texas.     (Correspondence)     

17,   71,  124,  183,  277,  320,  380,  472,  473,  530 

Texas,  Telephone  Mergers  in 30,  377 

Texas,  Waterpower  Possibilities  in 491 

Thawing  Ice  in  Water  Pipes  by  Electricitv.  Illus- 
trated     169.   297,  448,  502.  503,  504.   527 

Theater.  Alhambra,  Electric  Lighting  at  the.  Illus- 
trated      129,  130 

Third   Rail.      (See  also   Contact  Rail.) 

Third   Rail,   Ice  on   the,   Calcium-chloride  Treatment 

for.      Illustrated    499,  500 

Third-rail    Railway    System,    Sectional    (Mahoney's). 

Illustrated     115 

Third  Rail.  Thawing  Ice  on  a,  by  Electricity 264 

Third   Rail,    The.     (Editorial) 6,390 

Thomas,  James  M.,  Illness  and  Death  of.  Por- 
trait     292.   407 

Thompson,    James     R.       (Lighting    the    Lewis    and 

Clark  Exposition)    463 

Thomson,  Elihu.     Portrait   187,  188 

Thomson,  Elihu,  Gives  Historical  Data  of  Alternat- 
ing-current   Apparatus.       (American    Institute    of 

Electrical   Engineers)    244 

Thomson,    Prof.    J.    J.,    on    Radium.       (International 

Electrical  Congress) 244 
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Exposition     119 
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Illustrated    121 

Toronto  Telephone  Decision    451 
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Track  Switches,  Electrically  Controlled,  on  the  Long 
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(Editorial)     350 

Train    Control,    Electropneumatic,    for   Metropolitan 

Elevated  in   Chicago.     Illustrated 39,  40,     41 

Train  Lighting.  Electric,  The  Prussian  System  of. 
By    Carl    Roderbourg.       (International    Electrical 

Congress)     358,   359 

Train  Lighting.  Emmet-Junggren  Horizontal  Turbo- 
generator for.     Illustrated   348,  349 

Train-lighting  System,  Schneider's  Electric.  Illus- 
trated     433 

Train    Operation,     Cutler's    Two-wire    System    for. 

Illustrated    444,  445 

Trains,  High-speed,  Braking.  By  R.  A.  Parke.  (In- 
ternational Electrical  Congress)    451,  452 

Tramway  Construction  In  London,  A  Record  In.  Il- 
lustrated         97 

Transformer  for  Thawing  Ice  In.  Water  Pipes.  Il- 
lustrated      448,  527 

Transformer    Litigation,    Self-reguJatIng 59 

Transformer,  Lunt's  Phase.     Illustrated 306 
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Transformer,    Steinmetz"    Phase.      Illustrated 5S 

Transformers,  Coooections  for  Using,  at  Full  Ca- 
pacity.    IllUBtrated    77 

Transformers   for    Very    High    Potentials.    Notes    on 
Experiments    with.      By    Harold    li.    Smith.      Illus- 
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Transformers,   Individual,   Haley's   Method  of   Deter- 
mining the  Demand  upon.    Illustrated Gl 

Transformers.     Moodv's    Neutralizing     Winding    for. 
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I'ransformers,  The  Use  of  Ground  Shields  In.  By 
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Transmission.  Electrical  Generating  Stations  and. 
By  L.  B.  Still  well.  (International  Engineering 
Congress »     lins.    3110 

Transmission  Lines,  High-pressure.  The  Protection 
of.  from  Static  Discharges.  By  IL  C.  Wirt.  With 
discussion.  (American  Institute  of  Electrical  En- 
gineers)       

Transmission  Lines,  Long  Spans  for.  By  K.  O.  Black- 
well.  With  discussion.  (A-raerlcan"  Institute  of 
Electrical    Engineers)     8, 

Transmission  Lines  Operated  in  Parallel.  Conditions 
for  Continuous  Service  over.  Bv.  M.  II.  Gerry,  Jr. 
(American  Institute  of  Electrical   Engineers) ..  .9. 

Transmission,  Long-distance.  Current  from.  San 
Francisco  Street-railway  Service  to  be  ()j)erated 
l>y    -  -    481. 

Transmission  of  Sound  Through  Water  (Mundv's 
Method).     Illustrated    ".  . 

Transmission.  Power.  (See  also  Power  Transmis- 
sion. ) 

Transmitted.  The  Maximum  Distance  to  Which 
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Institute  of  Electrical  Engineers)    52-1,  52.'j. 

Transposition  of  Electrical  Conductors,  The.  By 
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(American  Institute  of  Electrical  Engineers)  ..412, 

Trimming  Arc  Lamps  by  Automobile.     Illustrated.. 

Triumph  Electric  Companv's  Exhibit  at  St.  Louis 
Exposition.      Illustrated    

Trolley    Car.   The    Private 

Trolley  Day   in   Detroit 

Trolley  Song,  I'rize  for  the  Best 

Trumbull    Fuseless    Ilosettes.      Illustrated 
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Tunnels,    Chicago    Electric    Freight.     Illustrated 
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Tunnels.  Railroad.  Accidents  In,  Electrical  Opera.- 
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Turbine.    Steam.     (See   Steam   Turbine.) 

Turbo-electric  Station  at  Sheffield.  Kngland.  By 
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Turbo-generator  for  Train  Lighting.  Horizontal 
(Emmet-Junggren).      Illustrated    ;i48.   'Mi) 

Turner  Brass  Works  Enlarge.     Illustrated 20O 

Turner,  M.  E.  (Graded  Costs  of  Electric  Sup- 
ply)      204.  2II.J 

Turnstiles.  Electric  Coin-controlled,  at  St.  Louis 
Exposition     33 

Typewriter  Said  to  be  Actuated  bv  the  Spoken 
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U.  S.  Incandescent  Lamp  Company's  Factory  Ex- 
hibit at  St.   Louis   Exposition.      Illustrated.  .'.  .24,     25 

Unaccounted-for  Current.  By  W.  E.  Richards.  With 
discussion.      (Ohio  Electric   Light   Association)...    203 

Underground  Construction  lor  Small  Telephone  Ex- 
change.     Illustrated    467 

Underground  Electrical  Construction.  By  Louis  A. 
Ferguson.  Illustrated.  (International"  Electrical 
Congress)    387.   388,  42.j 

Underground  Railways.  By  William  Barclay  Par- 
sons.     (International   Engineering  Congress) 374 
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trical   Committee   of    480 

Union  Engineering   Building  in   New   York   City.... 

,,■-■•■-• 59,    371.    478 

Lnlted  States  and  European  Countries,  Relative 
Manufacturing  (irowth   of  the 268 

Ti^nited  States.  Mineral  Products  of  the 491 

United  States  Telephone  Company's  Lines,  Exten- 
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I'nits.  Electrical.  Discussed  at  International  Elec- 
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Utica-Syracuse  Electrlc-rallwav  Project    .!....'..".'     76 


Vacuously    Depositing    Metals,    Edison's    Apparatus 
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Vapor  Lamp    (Hewitt)    with   Radio-active  Material. 
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Vapor  Lamps    (Mercury)   for  Photographic  Purposes. 

Illustrated     33 

Vapor  Lamps.  Taking  Moving  Pictures  l)y  the  Use  of.     47 
Variable-speed   Motors,    Multiple-voltage   Control   for 

(Bullock).     Illustrated     32 

Vault,   Bank.   Opened   by   Electricity 291 

Vegetation,   Influence   of   Electricity    on, 22,     23 

Vera    Cruz,   Electric    Traction   for 71,  206 

A'ernier,  A.  J.    Portrait 5 

Victoria  Falls  of  the  Zambesi   River,  Power  Possi- 
bilities of  the.     ( Editorial ) 98 

A'oltage   Regulator,    McGary's   Liquid-contact.      Illus- 
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Wagner  Vertical  Single-phase  Motor.     Illustrated... 

Walker.  E.  B.  (The  Origin  and  Development  of 
Storage    Batteries) 84, 

Walmsley's  "Modern  Practical  Electricity."  (Book 
Review)      

Walsh.  George  E.  (Anticipating  Panama  Canal  Con- 
struction)      

Walsh,  George  E.  (Recent  Development  of  the  Gas 
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Eastern    Railroads)     2,    3. 

Walsh.  George  E.  (The  Electrification  of  the  Erie 
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trated     169,  297.   448.  502.  503.   504, 

Water  Rheostats.  Davies  on.    Illustrated 22,3, 
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West  Shore  Rgad  to  be  Used  for  Electric  Cars 
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Western  Electric  Company,  Personnel  of  the 
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Case    488 

Western   Union   Telegraph    Company,  Annual   Report 

of     339 

Westinghouse  Automatic  Pump  Controller.  Illus- 
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Awards    to    the 357 
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lustrated         440 
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Wirt.     II.    C.      (The    Protection    of    High-pressure 
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actances.    Illustrated    60 

Woodbury,  C.  J.   IL     (The  Electrical  Fire  Hazard).  . 

469.     470,  471 

Worcester  Polytechnic  Graduates,  Records  of.  Il- 
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The  New  Central  Station  for  Light,  Heat 
and  Power  in  Aurora,  III. 

A  new  central-station  plant  that  is  designed  to  fur- 
nish heat  as  well  as  light  and  power  has  recently 
been  put  in  operation  in  Aurora,  III.,  and  is  owned 
by  the  Fox  River  Light,  Heat  and  Power  Company. 
It  is  now  running  in  connection  with  the  old  plant 
belonging  to  the  company,  but  as  soon  as  everything 
has  been  completed  at  the  new  station  the  old  plant 
will  be  given  up. 

Aurora  is  a  city  of  about  25,000  inhabitants,  40 
miles  west  of  Chicago,  on  the  hne  of  several  steam 
railroads  and  the  Aurora,  Elgin  and  Chicago  third- 
rail  electric  railway.  The  new  central-station  plant 
is  located  not  far  from  the  business  center  of  the  city 
on  the  banks  of  the  Fox  River,  from  which  stream 
condensing  and  feed  water  is  drawn.  The  picture 
of  the  side  of  the  power  house  shown  In  Fig.  2  (on 


a  Worthington  central  condenser,  which  is  a  type 
of  barometric  condenser  not  extensively  used  as  yet, 
but  which  possesses  points  of  advantage.  The  gen- 
eral arrangement  of  this  condenser  Is  shown  at  the 
left  In  Fig.  3  and  is  as  follows :  On  the  outside 
of  the  building  is  a  hot  well,  and  up  from  this  well 
extends  a  pipe  which  is  a  few  feet  higher  than  the 
level  to  which  a  column  of  water  would  rise  under 
an  absolute  vacuum,  that  is,  something  over  33  feet. 
This  pipe  terminates  In  an  enlarged  portion  at  the  top, 
in  which  is  located  a  spraying  device  through  which 
cold  water  Is  passed  from  the  circulating  pump.  The 
exhaust  from  the  engine  is  conducted  into  the  en- 
larged portion  or  dome  by  a  16-Inch  pipe  and  there 
comes  in  contact  with  the  cold  water  and  is  con- 
densed, the  resulting  hot  water  passing  down  into 
the  hot  well,  to  be  pumped  into  the  heater.  The 
advantage  of  this  system  is  that  there  is  no  possl- 


light  system  of  40  lights  and  600  multiple  arcs.  The 
series  arcs  are  for  street-lighting  purposes,  and  the 
city  owns  and  operates  the  system,  current  being 
sold  to  the  city  at  the  switchboard.  Power  is  fur- 
nished principally  to  factories,  there  being  quite  a 
number  of  Industrial  plants  In  the  city.  The  Fox 
River  Light,  Heat  and  Power  Company  has  recently 
bought  the  commercial  light  and  power  business  of 
the  Elgin,  Aurora  and  Southern  Traction  Company, 
and  this  business  now  brings  its  motor  load  up  to 
about  300  kilowatts. 

Considering  now  the  electrical  generating  end  of 
the  plant,  Fig.  i  Is  an  interior  view  of  the  generator 
room,  showing  the  location  of  the  principal  ma- 
chines. The  two  large  direct-connected,  revolving- 
field,  alternating-current  units  are  of  200  and  500- 
kilowatt  capacity,  the  smaller  machine  being  nearer 
to   the   observer.     They   were  built  by  the    National 


FIG.     I.       THE    NEW    CENTRAL    STATION    IN    AURORA. — ALTERNATING-CURRENT    GENERATORS    AND    MOTOR-GENERATORS. 


the  next  page)  was  taken  from  a  spur  of  the  Elgin, 
JoHet  and  Eastern  railroad  built  out  from  the  main 
line  to  the  back  of  the  power  house  for  coal  de- 
liver)-. 

The  power  house  contains  two  main  rooms  sep- 
arated by  a  brick  wall — one  for  the  generating  ma- 
chiner>''  and  one  for  the  boiler  apparatus.  The  latter 
Is  in  the  end  of  the  building  nearer  the  railroad  track. 

The  boilers  are  four  In  number,  of  250  horsepower 
each  and  of  Stirling  make.  They  are  hand-fired,  the 
coal  being  dumped  directly  from  the  cars  Into  storage 
space  at  the  rear  of  the  building,  having  a  capacity 
of  250  tons,  whence  It  Is  delivered  to  the  front  of 
the  boilers  through  arches  in  the  end  of  the  building. 
The  round  brick  stack  Is  150  feet  high,  with  an 
Internal  diameter  of  eight  feet.  It  Is  of  the  Custodls 
construction.  Back  of  the  boilers  are  located  the 
pumping  apparatus  and  a  1,000-horsepower  feed- 
water  heater.  The  arrangement  of  this  part  of  the 
system  is  unusually  flexible  and  is  shown  In  detail 
in  Fig.  3.  which  is  a  section  of  the  building  taken 
just  behind  the  boilers.  A  12-Inch  suction  pipe  draws 
water  from  the  river,  and  from  this  a  12-inch  pipe 
leads  up  to  the  main  circulating  pump,  as  shown. 
Tapped  from  the  main  feeder  pipe  is  a  4^-inch  pipe 
leading  to  the  service  pumps  and  also  to  the  two 
duplex  feed  pumps  shown  on  the  extreme  right  in 
Fig.  3-  ,  _ 

Exhaust  steam  from  the  engines  is  condensed  in 


bilily  of  condensing  water  flowing  back  into  the 
engine  cylinders,  since  the  exhaust  Is  always  at  a 
level  above  which  even  a  perfect  vacuum  can  lift 
the  water  from  the  hot  well. 

These  details  are  clearly  shown  in  Fig.  3,  which 
also  illustrates  the  arrangement  of  the  steam  piping. 
One  long  steam  header,  14  inches  in  diameter,  ex- 
tends back  of  both  boilers,  and  connected  to  this  by 
suitable  valves  Is  a  6-inch  auxiliary  header  which 
supplies  ail  the  auxiliary  apparatus,  the  pipes  to  the 
large  engines  being  connected  to  the  main  header. 

Heat  is  not  furnished  at  present  in  any  considerable 
quantities  nor  is  it  expected  that  this  item  will  form 
a  large  proportion  of  the  income  of  the  plant.  There 
is  now  connected  only  one  customer,  with  7,000 
square  feet  of  radiation,  although  this  amount  will 
undoubtedly  be  increased  in  the  future.  The  exhaust 
from  the  auxiliary  apparatus  now  suffices  for  heating 
purposes.  When  the  amount  of  radiation  connected 
can  no  longer  be  supplied  by  the  exhaust  from  the 
engines  live  steam  may  be  admitted  to  the  system 
through  a  suitable  reducing  valve.  The  service  pipe 
connecting  with  the  customer  now  supplied  is' six 
inches  In  diameter  and  is  run  through  a  wooden  box. 
though  just  what  method  of  protecting  the  piping 
win  ultimately  be  adopted  is  not  yet  decided. 

Electricity  is  furnished  for  both  power  and  lighting 
purposes.  There  are  now  connected  about  15.000  in- 
candescent lamps,  a  series  enclosed  alternating  arc- 


Electric  Company  of  Milwaukee.  These  machines  • 
generate  two-phase  current  at  2,200  volts,  60  cycles, 
and  are  direct-connected  to  Hamilton-Corliss  cross- 
compound  engines  running  at  100  revolutions  per 
minute.  Field  excitation  may  be  obtained  from  either 
of  two  sources — a  steam-driven  generating  set  or  a 
motor-generator.  Either  of  these  two  units  is  capa- 
ble of  furnishing  the  necessary  exciting  current,  the 
motor-generator  being  ordinarily  used  and  the  steam- 
driven  set  held  In  reserve  for  cases  of  emergency. 
The  generators  of  each  of  the  exciting  sets  are  of 
50-kIlowatt  capacity,  having  a  speed  of  900  revolu- 
tions per  minute  and  furnish  current  at  no  volts. 
These  machines  are  not  shown  in  Fig.  i,  being  lo- 
cated In  the  extreme  right  of  the  generator  room. 

For  power  purposes  two  motor-generator  sets,  run- 
ning In  synchronism  with  the  main  generators,  are 
used.  They  are  shown  at  the  right  in  Fig.  i.  .They 
were  also  built  by  the  National  Electric  Company 
and  have  each  an  output  of  250  kilowatts,  the  motor 
end  being  rated  at  275  kilowatts.  They  furnish  di- 
rect current  at  550  volts,  which  is  transmitted  at 
that  pressure  to  the  various  motor  installations  about 
the  city.  Some  of  the  largest  power  consumers  are 
located  but  a  short  distance  from  the  station,  how- 
ever, making  the  transmission  losses  relatively  small. 
Fig.  4  is  a  longitudinal  section  through  the  power 
house  showing  the  location  of  the  principal  machines. 

Fig.   5   is  a  picture  of  the  front  of  the  lo-panel 


WESTERN     ELECTRiaAN 


July  2,  1904 


switchboard,  which  is  constructed  of  gray  marble,  and 
presents  a  handsome  appearance.  This  board  was 
furnished  by  the  Walker  Electric  Company  and  is 
equipped  with  Westinghouse  oil  switches  and  alter- 
nating current  instruments,  I-T-E  circuit  breakers 
and  Weston  direct-current  instruments.  The  power 
circuits  terminate  on  the  first  panel  at  the  right,  next 
to  which  are  two  synchronous-motor  panels  for  the 
motor-generator  sets.  Both  circuit-breakers  and  fuses 
are  supplied  for  these  lines.  The  rheostats  for  these 
machines  are  mounted  as  shown  on  steel  brackets 
on  the  back  of  the  board  and  are  operated  by  hand 
wheels  on  the  panels  through  a  chain-and-sprocket- 
wheel  connection.  Adjoining  the  motor-generator 
panels  is  one  panel  for  two-phase  power  circuits,  and 
although  this  character  of  service  is  not  as  yet  given, 
it  is  expected  that  in  the  future  two-phase  motors 
will  form  an  important  part  of  the  power  load. 

Next  in  order  come  three  service  panels  for  light- 
ing load.  The  four-way  switches  on  tliese  panels 
are  mounted  on  a  pivot  between  marble  shields,  as 
shown  in  the  picture,  and  are  so  connected,  by  the 
bus  arrangement,  to  the  two-phase  circuits  that  either 
phase  of  any  load  circuit  may  be  thrown  on  either 
phase  of  either  generator.  These  circuits  are  pro- 
vided with  both  breakers  and  fuses,  and  when  any 


FIG.    2.       NEW   CENTRAL   STATION    IN    AURORA. 

contacts.     The   remaining  panels   at   the   left   of   the 
board  are  exciter  panels. 

Cables  from  the  machines  are  run  tlirough  three- 
inch  fiber  conduit  beneath  the  concrete  floor  to  a 
trench  back  of  the  board  about  18  inches  wide  by 
two  feet  deep,  from  which  they  are  brought  up  to 
their  various  contacts.  The  outgoing  cables  are  ied 
from  the  trench  back  under  the  floor  through  similar 
conduits  to  the   feeder  tower,   which  is  located  just 


The   Electric    Development   of    Eastern 
Railroads. 

By  George  E.  Walsh. 

The  rapid  installation  of  the  New  York  Central 
railroad  with  electric  equipment  for  use  in  the  tunnel 
entering  the  city,  and  the  efforts  of  the  Pennsylvania 
to  push  its  tunnel  to  completion  under  the  Hudson 
and  install  it  with  electric  equipment  for  operating 
all  trains  passing  through  it,  emphasize  somewhat 
prominently  the  strides  that  electricity  is  making  in 
the  East  in  crowding  the  steam  railroads  for  a  part 
of  their  traffic.  Electricity  is  the  only  power  that 
can  be  used  successfully  and  satisfactorily  in  tunnels, 
and  hereafter  it  will  be  impossible  for  any  road  enter- 
ing eastern  cities  through  tunnels  to  secure  the  right- 
of-way  unless  electric  power  is  employed  for  running 
the  trains.  It  has  taken  some  of  the  prominent  rail- 
roads a  long  time  to  reach  this  conclusion,  but  public 
opinions,  as  well  as  business  reasons,  have  forced 
them  to  it. 

The  building  of  the  Pennsylvania  tunnel  and  the 
electrical  equipment  of  the  New  York  Central  tunnel 
mean  a  good  deal  more  than  is  indicated  on  the 
surface.  In  the  words  of  one  of  the  Pennsylvania 
officers  to  the  writer:  "It  foreshadows  the  complete 
revolutionizing  of  suburban  traffic.  This  traffic  has 
become  the  best  paying  of  the  great  eastern  railroads. 
New  York  is  spreading  into  the  suburbs  so  rapidly 
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FIG.    3.       SECTION    OF    NEW   AURORA    CENTRAL    STATION,     SHOWING    HEATER,    PUMPING   APPA- 
RATUS  AND   CONDENSER. 


switch  is  pulled  the  circuit-breaker  is  made  to  open 
before  the  switch  blades  leave  the  contacts.  As  will 
be  noticed,  at  the  end  of  each  shield  of  the  four-way 
switches  there  is  a  small  projecting  point  which  is 
pushed  in  when  the  switch  is  closed.  When  'the 
switch  is  opened  this  point  follows  and,  being  con- 
nected to  the  tripping  device  of  the  circuit-breaker, 
the   latter   is   released   before   the   switch   leaves   the 
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behind  the  partition  back  of  the  board,  and  pass  up 
through  if  to  the  outside  for  distribution.  Fig.  6  is 
a  view  of  the  rear  of  the  switchboard,  showing 
the  wiring  of  the  board  and  the  mounting  for  the 
lightning  arresters,  which  will  be  noticed  on  the 
concrete  step-like  bases  against  the  rear  wall.  The 
lightning  arresters  for  each  circuit  are  mounted  on 
tlie  faces  of  these  steps,  and  the  shunt  wires  to  the 
arresters  pass  through  openings  in  the  concrete  to 
the  rear,  which  is  at  the  base  of  the  feeder  tower; 
here  they  are  spliced  onto  the  mains. 

Robert  W.  Hunt  &  Co.  of  Chicago,  consulting 
engineers,  designed  the  plant,  and  William  Willett 
of  Aurora  is  the  superintendent. 


that  millions  of  passengers  must  be  carried  to  and 
from  their  suburban  residences  every  day.  This 
enorthous  traffic  is  valuable,  and  to  hold  it  we  must 
come  up  to  date..  Before  the  Pennsylvania  tunnel 
is  in  full  operation  nearly  the  whole  suburban  traffic 
of  the  Pennsylvania  road  around  New  York' will 
be  carried  by  electricity.  Plans  are  already  being 
considered  for  adopting  this  motive  power  for  all 
except  through  trains.  It  will  extend  at  first  only 
30  or  40  miles  out  from  the  city,  but  in  time  it  may 
include  fast  trains  running  a  hundred  miles.  All 
depends  upon  how  far  the  commuters  push  out  into 
the  suburbs.  At  present  the  tendency  is  for  business 
men   in    New   York   to  get   still   farther  away   from 


FIG.    4.       LONGITUDINAL   SECTION    OF    NEW    AURORA    CENTRAL    STATION,    SHOWING    POSITION    OF    BOILERS,    ENGINES   AND   GENERATORS, 
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the  city  for  country  homes,  and  in  summer  time  in 
particular  this  traffic  extends  50  and  60  miles  out. 

"The  dust,  cinders  and  smoke  of  the  steam  engine 
will  not  be  tolerated  by  passengers  traveling  back 
and  forth  every  day.  This  spoils  the  trip  for  them, 
and  it  has  done  more  to  drive  people  to  the  seashore 
in  summer  instead  of  the  mountains  than  any  other 
thing.  A  boat  trip  is  much  more  desirable  to  thou- 
sands of  commuters,  no  matter  how  slow,  than  a  ride 
behind  a  smoking,  steaming  engine.  To  save  our 
traffic  we  must  therefore  adopt  electricity  as  the 
motive  power  for  all  suburban  trains.  The  trolley 
has  forced  us  to  this,  and  year  by  year  it  is  making 
it  harder  for  us  to  hold  our  own.  But.  after  all,  the 
function  of  the  trolley  is  to  supply  purely  local  ac- 
commodations, and  they  should  be  feeders  to  the 
railroads.  We  are  just  beginning  to  realize  this  in 
its  true  light.  We  must  have  fast  electric  trains  that 
can  make  travel  of  40  or  50  miles  in  summer  a 
pleasure  rather  than  an  inconvenience.  This  will  be 
accomplished  within  a  few  years,  and,  with  open 
cars  going  at  the  rate  of  40  or  50  miles  an  hour,  what 
commuter  will  object  to  living  a  long  distance  from 
the  city?" 

This  unusual  attitude  of  the  Pennsylvania  people 
toward  the  electrically  operated  service  is  further 
emphasized  by  the  more  enlightened  officers  and 
engineers  of  the  New  York  Central  and  New  York 
and  New  Haven  roads.  These  two  roads  have  not 
ahvays  been  considered  as  the  most  enlightened  and 
progressive  in  this  respect;  but  the  change  of  front 
of  both  is  very  gratifying  to  those  who  have  to  travel 
on  their  trains.  It  is"  true  that  the  latter  has  ex- 
perimented with  electric  cars  and  trains  for  the  last 
half  dozen  years  on  many  of  its  branch  New  England 
roads.  But  that  was  because  it  was  forced  to  it 
to  save  the  traffic  from  complete  demoralization.  The 
trolle\'  invaded  New  England  more  than  any  other 
part  of  the  country,  and  nearly  all  of  the  states  were 
gridironed  by  trolley  lines.  The  local  trade  was 
taken  away  from  the  steam  railroad,  so  that  the  latter 
had  to  enter  the  trolley  service  and  buy  and 
equip  lines  to  save  its  very  existence.  This  struggle 
between  the  steam  railroad  and  the  trolley  systems 
of  New  England  has  been  the  most  interesting  of  all 
modern  railroad  questions.  At  first  the  trolleys  were 
mere  feeders  to  the  railroad,  and  then  they  extended 
their  lines  and  carried  through  passengers.  When 
the  all-trolley  route  from  Boston  to  New  York  was 
first   announced   the   steam    railroad    controlling   the 


branches  are  being  projected.  Today  the  road  op- 
erates more  miles  of  electrical  lines  than  any  other 
railroad  corporation  East  or  West.  Yet  on  its  line 
entering  New  York,  the  electrical  equipment  has 
ben  almost  totally  neglected ;  and  it  is  the  sudden 
appearance  in  the  field  of  the  Pennsi'lvania  with  im- 
proved electrical  equipment  and  the  work  of  the 
New  York  Central  in  installing  its  tunnel  with  elec- 
tricity that  have  brought  the  matter  home  to  the 
New  England  road.  Its  local  service  and  suburban 
traffic  will  soon  be  revolutionized.  The  fight  made 
by  this  railroad  to  keep  the  new  Portchester  electric 
road  from  entering  the  city  is  an  indication  of  the 
need  felt  by  the  railroad  of  a  change  of  motive  power. 
"Within  a  few  years  we  shall  abolish  steam  entirely 
except  for  long-distance  and  through  trains,"  prom- 
ised one  of  the  officials  to  the  writer.  "Of  course, 
under  the  new  conditions  of  the  Central  tunnel,  the 
rights  of  which  we  lease  to  enter  New  York,  we  must 
use  electric  power  for  our  trains,  and  it  will  be  a  simple 
matter  to  extend  this  power  to  all  the  suburban  trains. 
We  shall  then  put  up  power  houses,  so  that  trains 
running  30  and  40  miles  out  will  be  operated  entirely 
by  electricity.  Yes ;  it  is  demanded  by  our  patrons. 
They  demand  it  in  the  summer  in  particular.  Gases, 
cinders  and  smoke  from  an  engine  are  not  productive 
of  comfort  and  cheer  among  passengers  in  hot 
weather,  when  windows  must  be  kept  open.  The 
change  to  electric  power  will  undoubtedly  increase 
our  suburban  traffic  greatly.  We  shall  make  prepara- 
tions to-carry  one-third  more  people  in  the  first 
year  of  the  change  than  we  carry  today,  and  each 
year  provisions  will  be  made  to  accommodate  any 
further  increase.  This  is  necessary,  because  of  the 
rapidly  increasing  population  of  the  country  through 
which  we  pass.  New  York  is  getting  too  crowded 
for  people,  and  they  are  moving  more  and  more  to 
the  suburbs.  We  must  accommodate  this  crowd,  for 
they  number  tens  of  thousands  today  on  our  lines, 
and  next  year  they  may  nearly  double.  By  another 
decade  the  commuters  will  form  an  army  that  would 
make  half  a  dozen  respectable  cities.  Electricity  is 
our  only  hope  for  the  traffic  solution." 

The  New  York  Central  has  just  ordered  the  new 
electric  locomotives  for  use  in  the  tunnel,  and  they 
will  begin  operations  within  a  year  or  two,  or  just 
as  soon  as  the  tunnel  equipment  is  completed.  This 
change  from  steam  to  electric  power  in  the  tunnel 
really  represents  a  stupendous  work,  for  while  the 
construction  and  changes  were  being  made  the  same 


FIG.    g.       SWITCHBOARD    IN    NEW    AURORA    CENTRAL    STATION. 


w-hole  New  England  district  awakened  from  its 
apath}-.  Even  its  freight  department  was  afi"ected, 
for  the  Irollci'  lines  offered  to  carry  freight  cheaper 
and  more  satisfactorily  than  the  railroad. 

The  solution  of  the  fight  has  been  gradually  to 
define  the  respective,  spheres  of  the  two  competing 
systems.  The  trolley  is  primarily  to  feed  railroads 
and  to  be  of  local  service.  But  the  railroads  must 
give  good  service  to  their  patrons,  or  the  trolley 
stands  ready  to  carry  away  its  traffic.  The  New 
Haven  road  has  now  equipped  a  number  of  its  short 
branch  lines  with  electrical  engines  and  trains,  which 
run  40  miles  an  hour,  and  give  excellent  service. 
This    service    has    proved  .  so     successful    that    new 


number  of  passenger  trains  had  to  make  their  reg- 
ular trips. 

The  new  electric  system  will  be  one  of  the  finest 
and  most  complete  in  the  world.  There  is  to  be  no 
slackening  of  speed  of  trains  through  the  adoption 
of  electricity,  but  rather  a  great  increase,  as  may 
be  seen  by  the  specifications  for  the  new  engines. 
The  new  electric  locomotives  must  be  able  to  run 
from  the  Grand  Central  Station  to  Croton  without 
a  stop  in  44  minutes,  with  a  total  train  load  of  435 
tons.  To  compare  that  with  modern  steam  condi- 
tions, it  is  only  necessary  to  state  that  the  Empire 
State  Express,  which  is  famous  for  its  speed,  is 
scheduled  to  cover  the  same  distance  in  exactly  the 


same  time,  and  with  a  somewhat  lighter  train  load. 
Such  an  electric  express,  carr>-ing  passengers  through 
tlie  tunnel  without  smoke,  cinders  and  gas,  should 
prove  the  most  notable  achievement  in  electric-train 
operation  in  the  East. 

"In  actual  performance,"  explained  an  engineer  of 
the  Central's  staff,  "the  new  electric  locomotives 
are  expected  to  give  better  results  than  any  engine 
ever  before  placed  on  rails,  whether  steam  or  electric, 
With  a  light  train,  these  locomotives  will  make  from 


FIG.   6.       REAR    OF  SWITCHBOARD  IN  NEW    AURORA  CENTRAL 

STATION,    SHOWING    SWITCHBOARE-WIRING    AND 

MOUNTING    OF    LIGHTNING     ARRESTERS. 

70  to  80  miles  an  hour,  and  if  it  is  found  necessary 
to  maintain  this  high  speed  for  heavier  trains  it 
can  be  done  by  coupling  two  or  more  of  the  loco- 
motives together.  By  working  two  or  more  to- 
gether as  a  single  unit  we  can  get  almost  any  power 
and  speed  desired. 

"The  locomotives  will  be  unusual  in  many  respects, 
for  they  will  be  electric  throughout.  The  air  brakes 
will  be  operated  bv  electric  air  compressors,  and  the 
sanding  device  will  be  of  an  electro-pneumatic  de- 
sign. The  control  system  of  the  engines  will  be 
complete,  and  also  the  signaling.  The  engineer  can- 
not exceed  a  certain  speed,  which  is  assigned  to  his 
tcain,  and  if  the  engine  should  break  away  it  could 
only  make  a  certain  limited"  speed  over  the  track. 
Likewise,  if  one  of  two  engines  coupled  together 
should  break  loose,  the  current  is  automatically  cut 
off  from  the  second  one. 

"We  are  developing  a  new  system  of  tunnel  signal- 
ing by  employing  novel  electric  cut-off  devices.  Al- 
though this  part  of  the  work  has  not  been  entirely 
worked  out  yet,  it  is  possible  that  a  system  will  be 
adopted  which  will  enable  the  train  dispatcher  at 
headquarters  to  take  the  control  of  an  engine  from 
the  hands  of  the  engineer.  For  instance,  if  an  engi- 
neer should  pass  unheeded  a  danger  signal  set  against 
him,  the  fact  is  instantly  known  at  headquarters  by 
the  ringing  of  an  electric  bell  in  the  train  dispatcher's 
office.  This  alarm  gives  ample  warning  in  time  to 
prevent  an  accident.  By  touching  a  button  the  official 
in  charge  can  cut  off  the  power  from  the  engine,  and 
bring  it  to  a  sudden  stop.  Thus,  there  is  a  double 
control  of  the  engines,  which  makes  security  against 
accidents  so  much  the  stronger.  Hurried,  careless 
or  sick  engineers  could  not  in  this  way  precipitate 
an  accident  by  colliding  with  a  train  ahead  without 
the  sanction  of  the  train  dispatcher.  Ordinary  tun- 
nel collisions  that  have  happened  in  the  past  would 
be  a  physical  impossibility.  Not  only  that,  but  the 
stories  of  dead  engineers  at  their  post  would  no 
longer  have  any  terror.  Danger  from  such  a  thing 
would  be  avoided." 

In  regard  to  the  general  improvement  of  the  sub- 
urban service  by  the  adoption  of  electricity  for  op- 
eration, the  same  official  added :  "The  service  will, 
according  to  our  estimates,  develop  so  rapidly  under 
the  new  copditions  of  affairs  that  within  five  year.*: 
the  number  of  people  carried  on  the  trains  should  be 
doubled.  This  is  anticipating  a  tremendous  gain,  but 
we  do  not  think  we  are  placing  the  mark  too  high. 
The  suburban  traffic  has  been  increasing  so  rapidly 
in  recent  years  that  it  has  been  difficult  to  keep  picc 
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with  it.  We  shall  work  on  this  idea  in  installing 
the  road  with  electricity,  adding  new  branch  lines 
and  auxiliary  feeders  until  the  %vhole  system  is 
brought  to  completion.  Electricity  has  thus  entered 
the  railroad  field  to  stay,  and  it  promises,  for  all 
short-haul  lines,  to  revolutionize  past  conditions  as 
much  as  the  trollev  changed  local  traffic  a  decade 
ago  Will  it  likewise  change  the  long-haul  traffic, 
and  compete  for  freight  haul,  in  the  same  successful 
manner?  That's  something  no  man  can  answer 
today,  but  it  looks  as  if  it  might  in  time." 


Electricity    in    the   Construction   of    the 

New  Railroad  Around  Lake  Baikal 

in    Siberia. 

The  results  obtained  in  western  Europe  and  in 
America  by  the  use  of  electrically  operated  drills 
in  the  construction  of  railroads  determined  the  Rus- 
sian engineers  who  had  charge  of  the  construction 
of  the  railroad  around  the  southern  part  of  Lake 
Baikal  to  employ  the  same  method,  in  order  to  fa- 
cilitate the  difficult  construction  work  on  the  new 
line  In  one  portion  of  that  railroad.  16  miles  m 
length,  the  contractors  are  obliged  to  build  13  tunnels, 
2V.  miles  in  total  length,  besides  making  numerous 
cuttings   in   the   rocky   soil   of  that   region. 

A  central  power  station  has  been  established  at 
the  middle  point  of  the  section,  and  high-tension 
cables  extend  on  both  sides  along  the  tracks.  The 
station  contains  a  boiler  house  and  a  generating  set 
of  I20-horsepower  output.  A  three-phase  generator 
produces  alternating  current  under  pressure  of  2,200 
volts.  The  high-tension  cables  carry  the  current  to 
four  sub-stations,  each  of  whicli  contains  an  alter- 
nating-current motor  operating  a  dynamo.  Some  of 
the  dynamos  generate  alternating  current  at  no  to 
no  volts,  while  others  produce  direct  current  for 
driving  pumps  and  ventilators  and  also  for  lighting 
purposes.  The  alternating  current  is  distributed 
through  the  whole  plant,  where  25  to  30  electric 
drills  are  constantly  in  operation.  From  the  direct- 
current  machines  current  is  supplied  to  eight  arc 
lamps  and  200  incandescent  lamps.  The  direct  cur- 
rent is  also  employed  for  driving  six  rotating  pumps 
and  six  ventilators,  which  are  employed  for  air  puri- 
fication after  each  explosion  in  the  tunnels.  Not- 
withstanding the  temperature  of  14°  below  zero,  the 
installation  was  completed  in  less  than  three  months. 


Municipal  Ownership  in  Canada. 

In  his  annual  address  as  presideilt  of  the  Cana- 
dian Electrical  Association,  delivered  at  Hamilton, 
Ont.,  on  June  15th,  Mr.  J.  J.  Wright,  manager  of 
the  Toronto  Electric  Light  Company,  said  that  he 
was  pleased  to  note  that  the  legislation  which  re- 
quires a  municipality  to  purchase  at  a  fair  valuation 
the  plant  of  a  company  with  which  it  would -otherwise 
go  into  competition  still  remains  upon  the  statute 
books  of  the  province.  There  appears  to  be  a  grow- 
ing tendency  on  the  part  of  the  municipal  socialist 
to  endeavor  to  obtain  the  control  of  what  he  pleases 
to  term  public  utilities,  but  while  this  legislation  re- 
.  mains  in  force  Mr.  Wright  did  not  see  anythhig 
for  the  caphalist  to  be  alarmed  at  in  this  passing 
whim.  It  was  much  to  the  capitalist's  advantage  that 
he  let  the  municipality  take  the  risk  of  depreciation 
in  an  uncertain  business  while  he  provides  the  funds 
for  the  debentures,  the  returns  on  which  are  abso- 
lutely guaranteed  to  him  by  a  mortgage  on  every  bit 
of  property  in  the  municipality.  The  capitalist  gets 
his  dividends  without  effort  and  lets  the  other  fellow 
do  the  necessary  worrying.  What  the  taxpayer  may 
have  to  say  later  is  another  matter.  It  only  requires 
a  few  more  failures  on  the  part  of  Canadian  munici- 
palities, such  as  are  now  becoming  manifest,  to  dis- 
gust the  payer  of  taxes  with  municipal  socialism. 


Developments  in  the  Copper  Market. 
Quoted  values  in  copper  show  a  declining  tend- 
ency, and  of  late  the  chief  concern  of  the  trade  is 
to  determine  the  most  favorable  time  to  replenish 
stocks.  Within  a  month  prices  have  declined  from 
13%  cents  to  I2y2  cents  a  pound  for  electrolytic  wire 
bars.  The  course  of  the  market  thus  far  has  been 
to  defer  purchases  with  expectation  of  future  con- 
cessions. Shipments  of  copper  from  this  country 
during  the  last  five  months  were  the  largest  on 
record,  amounting  to  97,765  tons,  or  42,534  tons 
more  than  for  the  corresponding  period  last  year. 
The  domestic  production  is  estimated  at  the  high 
figure  of  30,000  tons  a  month.  Foreign  copper 
dealers  have  been  ''bearing"  the  market  to  facilitate 
purchases  at  a  reduction,  and  they  have  been  as- 
sisted in  these  tactics  by  conditions  on  both  sides 
of  the  Atlantic. 


New  Independent  Telephone  Exchange 
at  Kankakee. 

The  new  Independent  telephone  plant  at  Kankakee, 
111.,  was  formally  transferred  to  the  Eastern  Illinois 
Independent  Telephone  Company  by  the  Independ- 
ent Construction  Company  on  June  7th  at  a  meeting 
of  the  board  of  directors  of  both  companies.  The 
Kankakee  system  includes,  besides  the  Kankakee  city 
plant,  the  exchanges  at  Manteno,  Grant  Park  and 
Bonfield.  Chebanse,  Momence  and  St.  Anne  are 
also  to  be  equipped,  and  this  will  give  the  new 
Independent  Telephone  Company  access  to  all  im- 
portant points  in  Kankakee  County.  The  Kankakee 
plant  as  well  as  the  other  smaller  exchanges  are 
well  built  and  well  equipped. 

In  the  city  of  Kankakee  over  16,000  feet  of  under- 
ground work  was  done  in  the  main  streets.  The 
only  pole  work  that  is  visible  is  the  circle  tops  that 
supply  the  connections  to  the  business  houses.  All 
poles  that  were  used  for  distribution  are  Idaho 
cedar.  Over  50,000  feet  of  cable  was  used  in  the 
city,  which  also  includes  the  cable  used  in  the  towns 
of  Bradley  and  Bourbonnais.  These  towns,  it  may 
be  explained,  are  operated  from  the  Kankakee  ex- 
change. One  hundred  and  fifty  miles  of  pole  line  is 
supplying  the  farmer,  toll  and  city  lines  in  the  county. 
The  farmer  lines  already  built  have  a  capacity  for 
600.      Four  hundred   farmers  are  now  being   served 


six-panel  type  in  the  multiple,  trunk  and  answering- 
jack  space. 

The  first  position  of  the  first  section  of  the  switch- 
board serves  as  a  multiple  annex  position.  The  sec- 
ond position  of  the  first  section  is  wired  and  equipped 
for  60  generator-call  farmer-line  equipments,  consist- 
ing of  tubular  drops  with  associated  double  cut-off 
jacks.  The  keyboard  is  equipped  with  12  pairs  of 
cords,  arranged  for  connecting  either  generator  call 
with  generator-call  lines,  or  generator-call  with  cen- 
tral-energy lines.  The  cord  pairs  are  so  arranged 
that  any  pair  may  be  used  for  either  purpose  by  the 
operation  of  a  selector  key.  The  farmer-line  position 
is  also  equipped  with  incoming  trunks  from  the  toll- 
board  terminating  on  plugs  with  disconnect  lamps. 
For  nights  and  Sundays  the  toll  lines  are  switched 
to  this  farmer-line  position  so  that  the  operator  may 
do  all  the  toll  trunking.  The  operator  may  put  up 
all  toll  connections  at  this  position.  The  third  posi- 
tion of  the  first  section,  likewise  the  first,  second 
and  third  positions  of  each  of  the  second,  third  and 
fourth  sections  are  each  wired  and  equipped  com- 
plete for  140  visual-signal  line  equipments.  The  first 
position  of  the  fifth  section  is  wired  and  equipped 
for  100  visual-signal  line  equipments,  making  a  total 
of  1,500  central-energy  line  equipments.  The  sec- 
ond and  third  positions  of  the  fifth  section  are 
equipped  as  multiple-annex  positions.  No  answering 
jacks    or    keyboard    equipment    are    installed    at    the 
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from  these  lines,  and  from  the  present  outlook  the 
deniand  for  the  Independent  company's  instruments 
among' the  farmers  will  tax  the  lines  to  the  limit. 
Six;  hundred  subscribers  are  being  served  from  the 
Kankakee  exchange,  and  as  fast  as  the  work  can 
be  completed  those  on  the  waiting  list  will  be  con- 
nected up. 

TJie  service  that  the  new  Independent  company 
is  giving  is  excellent  and  has  received  many  com- 
pliments. The  switchboard  and  instruments  are  of 
the !  Stromberg-Carlson  Telephone  M'anufactiiring 
Company's  make. 

The  main  distributing  frame  is  equipped  with  an 
immediate  capacity  of  1,600  lines,  terminating  under- 
ground cables  on  the  cable  side,  using  lOO-pair  lead- 
covered,  wool-insulated  cables,  spliced  into  the  main 
underground  cables  to  avoid  the  use  of  potheads. 
The  arrester  side  of  the  main  distributing  frame  is 
equipped  with  American  Electric  Fuse  Company's 
combination  lightning  and  sncak-currcnt  arresters 
of  the  self-soldering  type,  mounted  in  strips  of  100 
pairs  each,  provided  with  guide  wire  strips,  numbered 
to  correspond  with  the  switchboard  numbers.  The 
intermediate  distributing  frame  is  equipped  for  the 
immediate  operation  of  1,600  lines,  equipped  with 
both  answering-jack  and  multiple  terminals  for 
cross-connecting   the    subscriber    lines. 

The  switchboard  consists  of  one  visual-signal, 
series-multiple,  central-energy  switchboard  of  3.000 
lines  frame  capacity,  equipped  for  the  immediate 
operation  of  60  generator-call  farmer-line  equip- 
ments and  1,500  regular-subscriber  lines  distributed 
in  12  regular  operators'  positions.  It  consists  of 
five  sections  of  three-operators'  positions  each,  of  the 


present  time.  All  unequipped  space  in  the  answer- 
ing-jack and  multiple  space  in  the  multiple  switch- 
board is  filled  in  with  neat  ebonized  panels. 

Each  equipped  regular  central-energy  operator's 
position  contains  an  operator's  telephone  talking  set 
complete,  including  a  solid-back  transmitter  sus- 
pended by  means  of  flexible  cords  to  an  adjustable 
Iransmitter  support,  operator's  head  telephone  and 
band  attached  by  means  of  cord  to  an  operator's  plug, 
two  operators'  cut-in  jacks  wired  in  multiple  and  so 
arranged  that  when  an  operator's  plug  is  removed 
from  either  jack  the  opevator's  telephone  battery 
circuit  is  opened.  Each  keyboard  of  each  equipped 
operator's  position  is  equipped  for  15  pairs  of  cords, 
with  double-lamp  supervisory  signals,  ringing  and 
listening  keys  and  associated  cord  apparatus.  Each 
keyboard  is  equipped  with  five  order-wire  keys. 

Each  equipped  regular  operator's  position  has  two 
supervisory  pilot  lamps  mounted  in  the  bar  imme- 
diately below  the  answering  jacks — one  indicating 
calls  coming  in  on  the  respective  operators'  positions, 
the  other  being  a  ringing  supervisory  pilot  lamp. 
The  line-call  pilot  lamps  are  wired  in  the  night-bell 
circuit,   controlled   by  the   night-bell   switch. 

The  framework  of  the  muultiple  sw-itchboard  is 
made  of  iron,  covered  on  the  face  and  ends  with 
well-seasoned  quarter-sawed  oak,  highly  polished. 
The  keyboards  are  hinged  and  are  built  up  of  five 
layers  of  oak  securely  glued  together  so  as  to  prevent 
warping.  The  plug  shelves  are  covered  with  the 
best  grade  of  belt  leather.  The  pilot  lampbars  in 
front  of  the  plugs  are  likewise  covered  with  mottled 
brown  leather. 

In  the  upper  part  of  the  face  of  the  switchboard 
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in  each  regular  position  the  line  signals,  consisting  of 
magnetic  visuals,  are  mounted  in  strips  o£  20  and 
protected  by  ground  glass  plates  having  alternate 
clear  and  ground  glass  spaces.  Each  position  has  a 
capacity  for  100  line  visuals.  Below  the  visual-signal 
space  in  each  section  of  three  positions  is  provided 
a  multiple  space  for  an  ultimate  of  3,000  lines,  dis- 
tributed in  six  panels.     Below  the  multiple  space  is 
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General  Manager. 


T.  J.  Reddy. 
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provided  trunk  space  in  each  section  for  an  ultimate 
of.  12  strips  of  trunk  jacks.  The  answering-jack 
space  for  each  operator's  position  has  a  sufficient 
capacity  for  an  ultimate  of  140  answering  jacks  pro- 
vided  with   removable  number  plates. 

Each  of  the  five  sections  of  the  multiple  switch- 
board is  equipped  with  a  full  complement  of  1,500 
multiple  jacks  to  enable  each  operator,  including  the 
farmer-line  operator,  to  have  complete  access  to  the 
multiple.  The  multiple  jacks  are  so  arranged  that 
when  additional  sections  are  added  the  present  mul- 
tiple cables  may  be  extended  without  change  in  the 
present  cabling.  The  multiple  jacks  are  mounted  in 
strips  of  20  and  are  provided  with  individual  tip. 
sleeve  and  busy-test  thimbles  for  each  line.  The 
jacks  are  numbered  in  banks  of  100,  from  o  to  99 — 100 
numbers  being  distinctly  shown  on  the  stile  strips. 

The  talking  circuits,  both  line  and  cord  circuits, 
are  free  from  any  apparatus  that  would  offer  im- 
pedance to  the  voice  currents.  All  circuits  are  bal- 
anced, impedance  coils  being  provided  on  the  tip 
side  of  each  line.  Cord  circuits  are  provided  with 
full  double-lamp  supervisory  signals,  enabling  the 
operator  to  have  complete  supervision  of  the  connec- 
tions without  "listening  in."  The  answering  and 
'  calling  supervisory^  lamps  are  under  the  direct  con- 
trol of  the  subscribers  with  whose  lines  they  are  asso- 
ciated during  connections. 

A  chief  operator's  desk  is  provided  with  the 
necessary  monitor  and  pilot  equipment,  so  as  to 
enable  the  chief  operator  to  "monitor"  the  line  oper- 
ators without  the  knowledge  of  the  operators.  A 
wire    chief's    desk    is    provided    with    all    necessary 
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marble  power  switchboard  is  equipped  with  Weston 
instruments,  overload  and  underload  circuit-break- 
ers, Cutler-Hammer  starting  boxes  and  rheostats ; 
also  all  necessary  switches  so  arranged  as  to  enable 
either  set  of  storage  batteries  to  be  charged  or  dis- 
cliarged  alternately,  or  charged  and  discharged  sim- 
ultaneously. 

All  power  wiring,  where  concealed,  is  done  with 
armored  conduit.  All  cabling  is  carried  overhead 
on  iron  cable  racks  so  as  to  prevent  any  possible 
interference  with  the  service,  due  to  accidental  flood- 
ing of  the  operating  or  terminal  room  floors. 

A  separate  toUboard  is  used  for  handling  the  toll- 
line  service  during  the  daytime,  consisting  of  a  flat- 
top desk  with  drawers  in  each  end  and  having 
mounted  on  top  a  turret  for  mounting  therein  the 
necessary  line  apparatus.  The  toUboard  is  provided 
for  40  toll  lines,  20  trunks  to  the  main  board,  10  in- 
coming trunks  from  the  main  board  and  five  order- 
wire  circuits.  The  keyboards  are  equipped  with  10 
pairs  of  cords  with  ringing,  listening  and  ring-back 
keys,  repeating  coils  and  controlling  keys.  The  out- 
going trunks  to  the  multiple  board  are  provided  with 
necessary  repeating  coils  and  supervisory  lamps  so  as 
to  enable  the  toll  operator  to  ring  the  central-energy 
subscribers  direct,  thus  having  complete  supervision 
of  the  connections. 

In  the  operating  room   there  are    10  girls   during 
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the  day  to  take  care  of  the  city,  farmer  and  long- 
distance work.  Seven  girls  are  working  on  the  city 
boards,  two  on  the  toll  and  one  on  the  farmer  lines. 
At  night  until  nine,  four  girls  are  retained,  but  from 
that  time  until  seven  in  the  morning  only  two  are 
on  duty.  The  operating  room  is  in  charge  of  a  com- 
petent chief  whose  duty  at  all  times  is  to  see  to  the 
welfare  of  the  subscribers. 

The  company  occupies  nine  rooms,  the  entire  sec- 
end    floor   of   the    new    Fraser  building,    which    was 


$30  a  year  for  a  business  telephone,  $18  for  residence 
instruments  and  $15  for  the  rural  service. 

The  Independent  Construction  Company,  which 
built  the  Kankakee  system,  has  its  offices  in  Archbold, 
Ohio,  and  Kankakee,  111.  The  company  is  incor- 
porated in  Ohio  and  has  built  several  fine  plants  in 
the  last  seven  years.  A.  J.  Vernier,  the  general  man- 
ager of  the  Construction  company  and  also  of  the 
telephone  company,  is  a  man  of  wide  experience  in 
the  handling  and  building  of  telephone  systems.  He 
has  good  executive  ability  and  is  an  aggressive  force 
in  Independent  telephony. 

The  entire  construction  work  of  the  Kankakee  sys- 
tem was  under  the  personal  supervision  of  Thomas 
J.  Reddy  of  Kalamazoo,  Mich.  Mr.  Reddy's  ability 
is  plainly  shown  in  the  up-to-date  and  faithful  man- 
ner in  which  he  built  this  exchange,  and  it  is 
surely,  a  credit  to  him  as  a  construction  superin- 
tendent. 


Canadian    Capitalists  Plan  Large  Elec- 
trical Project  for  Brazil. 

Toronto  and  Montreal  capitalists  have  embarked 
in  the  largest  project  ever  undertaken  by  Canadians 
outside  of  Canada.  They  have  promoted  a  company 
called  the  Rio  de  Janeiro  Tramway,  Light  and  Power 
Company,  with  a  capital  of  $50,000,000,  and  expect 
to  outdo  the  Sao  Paulo  and  Mexican  projects. 
Among  the  largest  interests  in  the  new  company, 
which  has  just  applied  to  the  Dominion  government 
for  a  charter,  are  Senator  Cox,  William  Mackenzie, 
Sir  William  Van  Home,  E.  R.  Wood,  Frederic 
Nicholls  and  F.  S.  Pearson.  By  the  options  that 
have  already  been  obtained  on  the  different  fran- 
chises, the  company  will  have  a  monopoly  of  all 
electric  business  in  the  city  of  Rio  de  Janeiro,  Brazil. 
The  compan}'^  has  secured  the  only  big  waterfall 
situated  within  the  radius  from  which  power  could 
be  brought  to  the  city ;  it  is  75  miles  in  a  straight 
line  from  the  city.  The  new  company  has  bought 
out  all  the  existing  pow-er  and  lighting  companies 
in  Rio  de  Janeiro.  The  four  tramways  purchased 
are  the  Sao  Cristarao,  the  Villa  Isabel,  the  Carris 
Urbano  and  the  Carioca.  At  the  outset  the  com- 
pany will  issue  $25,000,000  bonds,  which  will  pro- 
vide for  the  purchase  of  equipments  and  the  prop- 
erties  and   provide   a   working   capital    of  $2,000,000. 


Trade  Opportunities  Abroad. 

In  a  recent  report  on  the  possibilities  of  American 
firms  securing  trade  abroad,  L^nited  States  Consul- 
general  Richard  Guenther  at  Frankfort,  Germany, 
enumerates  the  following,  among  other  items : 

The  Town  Council  of  Queenstown,  Cape  Colony, 
contemplates  putting  up  a  plant  for  telephone  and 
waterworks  service  ;  the  estimated  cost  is  nearly  $350,- 
000. 

The  city  authorities   of  Turin  and   Brescia,  Italy, 
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especially  built  and  equipped  for  the  company.  The 
operating  room  is  large  and  airy,  giving  fresh  air 
and  comfort  to  the  operators  at  all  times.  Adjoin- 
ing this  is  the  reception  or  lounging  rooms  for  the 
exclusive  use  of  the  operators.  In  connection  are 
also  the  lockers  and  toilet  rooms.  The  offices  occupy 
four  large  rooms.  The  remaining  rooms  are  used 
bj'  the  terminals  and  battery  plant,  public  booth  oper- 
ators, etc. 

The  Eastern  Illinois  Independent  Telephone  Com- 
pany is  purely  a  home  company,  composed  of  leadino' 
business  men  of  Kankakee.  The  rates  are  reasonable 
enough  to  allow  every  one  the  use  of  a  telephone — 


have  granted  permission  for  the  building  of  electric 
tramway  lines. 

The  towns  of  Zweisimmen  (canton  of  Berne)  and 
Murg  (canton  of  St.  Gall),  in  Switzerland,  are  in- 
tending to  erect  plants  for  electric  lighting  and  sup- 
plying power. 

The  Belgian  consul-general  at  Cape  Town,  South 
Africa,  reports  that  that  city  will  soon  extend  its 
tramway  system  and  contemplates  making  large  pur- 
chases of  material  (steel  rails,  etc.)  for  that  purpose. 

Spain  and  Argentina  should  receive  close  attention 
from"  our  railway  contractors  and  electrical  works, 
who  ought  to  send  experts  to  tliese  countries. 
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DATES  AHEAD. 

Ohio  Electric  Light  Association  (annual  convention),  San- 
dusky, August    i6th  to   i8th. 

International  Electrical  Congress,  Hall  of  Congresses,  St. 
Louis  Exposition.  September  12th  to   17th. 

Internationa!  Association  of  Municipal  Electricians  (an- 
nual meeting).  St.  Louis,  September  13th  and  14th. 

American  Electrotherapcutic  Association  (annual  conven- 
tion), St.   Louis,   September  13th  to   i6th. 


\'isiTORS  to  the  Louisiana  Purchase  E.xposition  at 
St.  Louis  who  arc  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
hooth  of  the  Western  Electrician,  which  is  in  Blo'ck  I 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


Congress  is  not  the  only  influential  body  that  gives 
"leave  to  print,"  for  we  observe  by  the  report  of  last 
week's  convention  of  the  New  York  State  Inde- 
pendent Telephone  .\ssociation  that  "In  order  that 
the  delegates  might  have  time  to  go  on  a  visit  to 
Niagara  Falls  it  was  decided  to  dispense  with  the. 
reading  of  the  papers  which  had  been  prepared. 
These  will  be  printed  in  parnphlet  form  and  dis- 
tributed to  the  members."  This  course,  it  must  be 
confessed,  is  a  little  unusual.  Often  the  technical 
programme  of  an  electrical  convention  is  neglected, 
but  we,  do  not  recall  any  case  where,  after  several 
papers  had  been  prepared,  their  actual  presentation 
and  discussion  were  abandoned  altogether.  The  Buf- 
falo convention  has  set  a  precedent,  but  it  is  not  a 
good  precedent,  for  discussion  forms  the  inost  valu- 
able feature  of  all  conventions. 


.\mid  all  the  distractions  of  war  Russia  finds  time 
to  consider  electrical  enterprises  of  moment,  and 
one  of  the  important  projects  seriously  discussed  at 
the  present  time  is  the  electrical  transmission  of 
power  froin  waterfalls  in  the  vicinity  of  St.  Peters- 
burg. We  are  informed  that  the  subject  was  taken 
up  by  the  "Cominittee  of  City  Railways"  at  a  special 
meeting  held  on  March  6th  last.  It  was  pointed  out 
at  that  meeting  that  the  falls  of  the  River  Vouoksa, 
situated  at  a  distance  of  150  miles  from  St.  Peters- 
burg, would  be  the  most  suitable  for  the  purpose, 
and  a  commission,  composed  of  several  engineers,  was 
appointed  at  that  time.  In  a  report  of  this  commis- 
sion it  is  said  that,  if  steam  engines  were  used  for 
driving  generators,  the  kilowatt-hour  cost  would  be 
1.53  cents;  with  gas  engines  the  figure  was  placed 
at  1.02  cents,  while  a  waterpower  plant  would  still 
lower  the  cost  to  0.985  cent,  supposing  the  loss  of 
energy  to  be  22  per  cent.  The  enterprise  would  de- 
mand an  investment  of  14,000,000  to  16,000,000  rubles 
($7,oco.oco  to  $S,oco,ooo  approximately)  ;  that  is, 
about  ico,GCO  rubles  a  mile.  In  order  to  avoid  any 
interruption  in  the  service,  it  is  expected  that  two 
independent  transmission  lines  will  be  built,  if  this 
important  project  is  carried  out.  It  is  probable  that 
no  steps  in  the  way  of  actual  construction  work  will 
be  taken  while  the  war  lasts,  but  wOien  peace  is 
declared   something  may  be   done. 


Lnc.vTioN  of  the  third  rail  of  electric  railways  in 
relation  to  the  (rack  rails  exhibits  no  uniformity  of 
practice;  and  it  is  evident  that  when  the  electric 
railway  arrives  at  the  stage  in  its  development  when 
extensive  interchange  of  traffic  begins  it  will  be 
necessary  to  have  a  standard  system  of  third-rail 
construction,  if,  indeed,  the  third  rail  is  at  that  time 
the  accepted  method  of  conveying  the  current  to  the 
motors  in  heavy  railroading.  Therefore,  a  committee 
of  the  Master  Car  Builders'  Association  has  been 
considering  the  subject,  and  at  the  Saratoga  conven- 
tion of  last  week  it  presented  a  report  on  "Standard 
Location  of  Third  Rail  for  Electrical  Operation." 
The  committee  found  that  the  representatives  of  vari- 
ous railroads  about  New  York  city,  after  much  con- 
sideration of  the  subject,  have  fixed  upon  a  location 
for  third  rail  which  is  very  apt  to  be  standard  in 
the  electrical  construction  on  steain  railroads  about 
New  York  city.  This  location  is  (considering  the 
center  of  the  third  rail)  27  inches  from  and  outside 
of  the  gauge  line  of  that  track  rail  which  is  nearer 
the  third  rail,  .^s  to  altitude,  the  third  rail  is  iVi 
inches  above  the  top  of  the  nearer  track  rail.  This 
location  is  considered  by  the  committee  as  "the  most 
pronounced  standard"  and  the  one  "which,  no  doubt, 
will  be   followed  more  or  less  closely  by  such  roads 


as  may  take  up,  in  the  future,  electrical  operation." 
.\t  present  the  divergence  in  the  lateral  distance  of 
the  contact  rail  from  the  nearer  track  rail  (where 
the  third  rail  is  outside  the  track,  as  is  usually  the 
case)  is  from  igi/;  to  30  inches,  while  the  difl^erence 
in  height  between  third  rail  and  track  rail  is  from 
1V2  to  7%  inches.  On  the  Chicago  elevated  roads 
these  distances  are  20%  and  6';^  inches,  respectively. 


The  question  boxes  of  the  various  electrical  asso- 
ciations contain  much  valuable  material  which  would 
be  more  readily  accessible  if  the  books  were  more 
carefully  indexed.  The  index  should  show,  by  page 
or  paragraph  numbers,  where  to  look  for  refer- 
ences to  "Motors,"  "Meters,"  "Storage  Batteries." 
"Methods  of  Charging,"  "Waterwheels"  and  the 
many  other  subjects  covered.  The  indexing  should 
be  done  thoroughly  and  with  care  and  intelligence, 
for  few  things  are  more  exasperating  to  the  seeker 
after  information  than  the  poor  index,  whether  too 
barren  or  too  intricate,  while  the  good  index,  en- 
abling one  to  put  his  finger  on  the  spot  at  once  or 
to  rest  assured  that  there  is  no  spot,  is  indeed  re- 
freshing to  the  spirit.  To  make  a  suitably  inde.sed 
volume  it  will  be  necessary,  of  course,  to  have  all 
of  the  material  in  hand  well  in  advance  of  the 
convention — say  a  month.  But  a  complete  inde,x  will 
so  enhance  the  value  of  the  question  box — which 
is  not  intended  to  be  read  through  like  a  novel — 
that  the  time  and  labor  spent  upon  it  will  be  more 
than  repaid. 


Be.\ring  directly  upon  the  problem  of  transmis- 
sion proper,  the  paper  by  Mr.  F.  O.  Blackwell  upon 
"Line  Construction  with  Steel  Supporting  Structures 
and  Long  Spans"  probably  excited  the  most  dis- 
cussion at  the  high-tension  transmission  convention 
held  in  Chicago  last  week.  Are  we  about  to  enter 
upon  a  new  era  in  the  matter  of  line  construction? 
This  question  is  one  upon  which  engineers  today 
are  divided,  and  with  good  reason,  for  there  is 
something  to  be  said  both  for  and  against  the  use 
of  long  spans.  Though  steel  or  iron  towers  located 
at  considerable  distances  apart  for  carrying  a  trans- 
mission line  are  by  no  means  untried,  especially  in 
those  localities  where  poles  are  hard  to  obtain,  or 
in  which  they  are  not  easily  transportable,  still  it 
may  be  said  that  as  yet  this  method  is  still  on  pro- 
bation, and  therefore  Mr.  Blackwell's  paper  was  a 
timely   one. 

One  of  the  strongest  points  in  favor  of  the 
long  span  is  that  the  number  of  points  at  which  the 
line  must  be  insulated  is  reduced  thereby.  This 
certainly  is  a  distinct  advantage,  but  still  there  ara 
complications  arising  which  detract  from  the  bene- 
fit achieved.  For  instance,  there  will  likely  be  an 
increase  in  the  cost  of  repairing  a  break  when 
it  does  occur,  and  the  interruption  to  service  due 
to  a  break  will  surely  be  longer  than  in  the  case 
of  a  short  span,  where  the  repairs  may  be  more 
easily  and  quickly  effected.  In  relation  to  the  mat- 
ter of  protection  from  lightning  by  the  steel  towers, 
the  opinion  of  those  at  the  convention  seemed  to 
be  principally  favorable,  and  instances  were  cited 
where  lines  in  tropical  countries  in  wdiich  wooden 
poles  were  replaced  by  iron  towers  were  relieved  of 
much  of  the  trouble  due  to  this  cause.  Deterioration 
in  a  well  galvanized  steel  or  iron  tower  is  very 
slight,  as  has  been  proved  by  windmill  and  marine 
work,  and  when  it  is  considered  that  the  life  of  a 
wooden  pole  is  only  from  five  to  25  years,  according 
to  climatic  conditions  and  the  material  used,  and 
that  each  pole  replaced  means  a  shutdown  of'  the 
line,  it  would  appear  that  the  steel  tower  has  de- 
cidedly  the    advantage    in    this    respect. 

Reliability  and  continuity  of  service  are  factors 
of  prime  importance,  and  should  be  considered  as 
such  in  the  construction  of  a  transmission  line.  If 
the  steel  tower  with  long  spans  comes  nearer  ful- 
filling these  requirements,  even  at  an  increased  first 
cost,  well  and  good ;  it  will  ultimately  come  into 
general  use.  If,  on  the  other  hand,  the  advantages 
which  are  ascribed  to  the  tower  are  counterbalanced 
by  its  disadvantages,  there  is,  of  course,  no  reason 
why  we  should  seek  to  change  from  old  and  well- 
tried  methods.  The  question  is  one  of  much  in- 
terest to  the  engineer,  mechanical  as  well  as  the 
electrical,  and  the  discussion  which  took  place  at 
the  recent  Chicago  convention  will  throw  much  light 
rin   tile   subject. 
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"Wireless"   Troubles   and   Triumphs  at 
Wei-hai-wei. 

Dated  at  De  Forest  Wireless  Station,  Wei-hai-wei, 
North  China,  April  loth,  the  space-telegraph  operator 
of  the  London  Times  sends  a  verj'  interesting  account 
of  the  installation  of  the  wireless  apparatus  for  the 
use  of  the  war  correspondents  of  that  paper.  The 
use  of  space  telegraphy  in  the  Russo-Japanese  war 
has  attracted  a  great  deal  of  attention,  particularly 
as  at  one  time  the  Russian  government  threatened  to 
treat  as  spies  correspondents  using  this  method  of 
communication.  The  following  extracts  from  the 
operator's  letter  are  here  reprinted  from  the  London 
Electrician : 

"I  have  delayed  writing  until  I  could  give  definite 
statement  about  the  work.  Owing  to  the  movements 
of  the  boat  we  did  not  have  an  opportunity  to  get  a 
good  test  out  until  last  night.  Before  saying  more 
I  will  relieve  your  mind.  One  hundred  and  fifty  rniles 
both  waj-s  in  calm  weather  and  125  at  other  times 
will  be  good  enough,  don't  you  think?  That  was  the 
result  of  the  test  last  night,  first  test,  and  I  am  sure 
it  will  stand  good.  In  rough  weather  the  boat  rolls, 
shakes  and  jars  so  badly  that  Brown  can't  hear  me 
beyond  125  miles.  The  troubles  and  snags  I've  been 
up  against  on  other  jobs  fade  to  a  mere  shade  com- 
pared to  this.  Placed  as  we  are,  in  an  out-of-the-way 
corner,  where  it  is  well-nigh  impossible  to  get  any- 
thing done,  it  doesn't  take  much  to  put  you  in  a  bad 
hole  in  this  work.  A  few  more  jobs  like  this  and  I'd 
begin  to  sprout  gray  hairs  .  .  .  that's  no  dream. 
Perhaps  the  importance  of  our  mission  and  the  fact 
that  all  eyes  were  upon  us,  as  it  were,  spurred  us  on. 
The  country  is  full  of  wireless,  and  we  are  showing 
'em  a  thing  or  two.  I  can't  begin  to  tell  you  all  the 
trouble  we  had.  Anyway,  it  would  make  poor  read- 
ing, and  I  don't  know  that  I  care  to  rehearse  it  either. 
"The  topmasts  fitted  on  the  boat  at  Shanghai  went 
down  the  first  night  out.  On  our  arrival  here  there 
were  a  few  old  junk  masts  lying  on  the  ground,  no 
houses  for  us,  nothing  even  started.  It  took  several 
weeks  to  raise  a  mass  of  rotten  wood  about  170  feet 
higli.  The  country  hereabout,  by  the  way,  is  almost 
devoid  of  timber,  and  it  is  very  hard  to  get  any 
kind  of  poles.  Several  of  our  cases  were  badly  dam- 
aged on  the  trip,  mostly  the  Secor  stuff,  and  that 
gave  us  a  lot  of  trouble.  The  engine  houses  fared 
worst,  and  small  parts  on  the  engine  were  broken 
and  bent  in  bad  shape.  The  bright  gentleman  who 
packed  the  engine  oil  put  the  tins  in  a  box  and  drove 
nails  through  them.  About  half  the  oil,  rather  nearly 
all  in  some  cans,  had  leaked  out  when  we  unpacked. 
That  damaged  engine  gave  me  the  time  of  my  life, 
but  I  finally  mastered  it,  and  now  it  is  doing  its  part 
all  right.  While  the  Haimun  was  coaling  in  Japan 
another  topmast  was  fitted  iip,  but  only  one,  so  that 
we  can  only  run  wires  straight  up  and  not  across 
from  mast  to  mast.  They  didn't  seem  to  want  to  go 
to  the  trouble  of  two  toomasts,  so  we  get  along  with 
one.  OwMug  to  the  peculiar  circumstances  in  erecting 
the  pole,  the  shacks  were  not  built  until  the  pole  was 
up.  and  of  course  with  Chinese  to  build  the  shacks, 
that  in  itself  was  a  big  job.  A  Chinaman  works  half 
an  hour  and  then  sits  down  and  smokes  for  a  quarter 
of  an  hour.  If  there  are  20  on  a  job,  five  \yi\\  be  work- 
ing and  the  others  squat  around  smoking  and  looking 
on.  At  the  time  the  shacks  were  built  it  was  the 
Chinese  New  Year,  which  lasts  from  one  to  three 
weeks.  It  was  very  difficult  to  get  any  of  them  to 
work,  and  those  who  did  went  their  own  gait  or 
not  at  all. 

"Although  the  putting  up  of  the  poles  and  the 
houses  took  several  weeks,  the  correspondents  seemed 
to  have  an  idea  our  part  would  take  no  time  at  all. 
and  as  soon  as  their  part  was  finished  were  in  a  great 
hurry.  You  said  in  your  memo.:  'Stations  must  be 
working  within  three  weeks.'  Including  nearly,  or  the 
best  part  of.  3V2  days'  \vork  on  engine  and  generator, 
we  equipped  the  shore  station  in  six  days,  and  equipped 
the  l)oat  in  one  day  completely.  We  didn't  twiddle 
our  thumbs  much  that  week.  Nine  days  after  we 
began  to  work  the  pole  blew  down  and  another  week 
was  required  to  repair  it.  During  that  week  I 
strung  up  two  wires  about  80  feet  high,  and  we 
worked  that  60  miles,  losing  no  time  on  our  work. 
There  is  an  almost  continuous  succession  of  high 
winds  here,  and  my  antennae  have  been  carried  away 
three  or  four  times. 

"On  the  boat  we  w^ere  grounded  to  the  hull,  and 
have  a  four-wire  antenna  a  little  less  than  100  feet 
high.  With  the  repaired  pole  on  the  shore  station  we 
have  a  scant  150  feet  of  antenna.  The  site  is  on  the 
top  of  a  cliff,  about  150  feet  above  the  sea,  with  a 
rocky  hill  sloping  sharply  up  to  one  side,  rising  higher 
than  the  pole.  I  forgot  to  mention  that  we  are  on 
an  island  1V2  by  two  miles  in  area,  a  mass  of  rocky 
hills  rising  several  hundred  feet  above  sea  level. 
The  site  we  have  is  the  best  procurable  on  the  island. 
Liukungtao,  and  there  is  no  suitable  site  on  the  main- 
land within  four  or  five  miles  of  the  office.  X  am 
going  to  have  several  photos  taken  and  will  forward 
them  within  two  weeks. 

"As  I  said  before,  the  country  is  full  of  wireless, 
and  we  have  any  amount  of  competition,  not  in  press 
work,  however.  All  the  British  warships,  from  the 
third-class  cruisers  up,  are  equipped  with  Marconi, 
about  24  in  all :  nearly  all  the  Japs  have  wireless 
equipment ;  the  Russian  ships  are  equipped,  and  sev- 
eral German  vessels.  One  or  another  of  them  can 
be  heard  any  time,  day  or  night.  The  Japs  are  par- 
ticularly numerous,  and  we  are  at  it  all  the  time. 
We  laugh  at  them,  for  we  have  struck  some  good 
points  in  tuning,  which  settle  them  ver>'  nicely.     On 


the  boat  when  receiving  our  stuff  two  of  the  four 
wires  are  grounded  directly,  which  gives  best  results. 
Any  resistance  between  those  wires  and  the  ground 
weakens  the  signals.  If  we  want  to  hear  the  Japs 
call,  disconnecting  ground  wire  entirely  from  syn- 
tonizer  of  the  receiver  brings  them  in  strong;  while 
with  the  ground  wire  on,  as  in  receiving  our  stuff, 
the  Japs  come  very  faintly.  On  the  shore  station  it 
is  different.  Three  wires  are  best  in  receiving  up  to 
ICO  miles,  with  the  other  two  wires  free,  at  which  time 
the  Japs  come  in  weakest.  By  grounding  the  other 
two  wires  the  Japs  come  in  very  strong  and  our  stuff 
weakest.  Above  100  miles  our  stuff  comes  best  with 
two  wires  grounded  directly.  That  of  course  allows 
others  to  come  in,  but  they  are  not  strong  enough 
to  prevent  my  reading  through.  So  far  that  tuning 
is  best  and  certainly  gives  very  satisfactory  results. 
There  are  always  one  or  more  British  warships 
lying  here,  and  we  have  them  all  wondering.  The 
lieutenants  of  two  torpedo  boats  have  told  me 
they  do  not  depend  on  more  than  40  or  45  miles 
regularly,  and  another  says  he  can  depend  on  60 
miles.  The  last  one  has  160  feet  of  wire  to  do  his 
60  miles,  while  our  boat  has  a  scant  100  feet  of  wire, 
and  easily  covers  more  than  double  the  distance. 
Our  speed  is  a  source  of  wonder  and  admiration  to 
these  British  officers.  I  saw  some  of  their  tape  after 
we  got  through  with  it,  and  couldn't  read  a  word." 


Pacific    Coast   Electrical    Transmission 
Association. 

The  eighth  annual  convention  of  the  Pacific  Coast 
Eiectric.al  Transmission  Association  was  held  at 
^Monterey,  Cal..  June  21st  and  22d,  and  was  attended 
by  about  60  electrical  representatives,  including  many 
of  the  leading  engineers  of  this  coast.  The  mayor 
of  Monterey,  R.  F.  Johnson,  addressed  the  meeting, 
and  many  excursion  trips  were  taken  after  business 
hours.  Papers  of  great  interest  and  importance  were 
read  and  discussed.  The  writers  were  A.  J.  Bowie, 
Jr.,  A.  M.  Hunt,  R.  W.  Van  Norden,  E.  G.  de  Wald, 
H.  G.  Aylsworth.  H.  A.  Russell,  H.  A.  BuUard, 
Sidney  Sprout,  W.  F.  Lamme  and  R.  B.  Elder. 
The  latter  four  presented  papers  on  "Single-phase 
Electrical  Machinery"  and  its  application  to  electric- 
railway  work.  In  the  evenings  two  illustrated  lec- 
tures were  given. 

Among  those  who  attended  were  C.  H.  Pennoyer, 
C.  L.  Cory.  J.  A.  Lighthipe,  H.  L.  Shannon,  W.  W. 
Briggs,  C.  W.  Hutton.  W.  H.  Hall,  A.  D.  Wempe, 
F.  J.  Cram,  R.  B.  Elder,  M'.  A.  Farnsworth,  George 
H.  Rowe.  W.  C.  Clark,  F.  E.  Smith,  W.  W.  Hans- 
corn,  R.  W.  Van  Norden,  C.  W.  Whitney.  G.  R.  de 
Vore,  George  P.  Low.  Orion  Brooks,  E.  V.  D. 
Johnson,  S.  J.  Hendy.  J.  L.  Holland,  H.  A.  Russell, 
Robert  McF.  Doble.  John  R.  Cole,  F.  A.  Ross,  Frank 
Fowden,  Milton  Shulaw,  J.  A.  Clay,  L.  F.  Munhall. 
T.  W.  Tetley,  F.  V.  T.  Lee,  W.  D.  Ward,  E.  B. 
Bolger,  F.  G.  Baum,  Clem  A.  Copeland,  R.  B.  Dag- 
gett, A.  H.  Babcock,  E.  Dressier,  J.  G.  Scrugham, 
E.    C.    Holbertson   and    P.    M.   Downing. 

The  officers  elected  were :  President,  H.  W. 
Goode,  who  is  president  of  the  Portland  General 
Electric  Company  and  director-general  of  the  Lewis 
and  Clark  Exposition ;  vice-president,  C.  H.  Pen- 
noyer of  the  United  Gas  and  Electric  Company  of 
San  Jose ;  secretary,  George  P.  Low  of  San  Fran- 
cisco, who  lias  been  secretary  ever  since  the  organ- 
ization. The  constitution  and  by-laws  of  the  asso- 
ciation were  amended  so  as  to  permit  corporations 
and  individuals  engaged  in  the  generation  and  dis- 
tribution of  electric  power  to  become  members. 
Heretofore,  the  membership  was  limited  to  those  en- 
gaged in  the  actual  transmission  of  electric  power 
to  a  distance. 


Electrical  Features  of  the  St.  Louis  Ex- 
position Described  by  Mr.  Ellicott. 

A  meeting  of  the  Electrical  Section  of  the  Western 
Society  of  Engineers — the  last  one  of  the  season — 
was  held  in  Chicago  June  24th.  The  attendance  was 
not  large,  but  those  present  listened  with  much  in- 
terest to  the  talk  of  Mr.  E.  B.  Ellicott,  chief  me- 
chanical and  electrical  engineer  of  the  Louisiana 
Purchase  Exposition,  upon  the  electrical  features  of 
the  exposition  and  the  difficulties  which  were  over- 
come in  the  installation  of  the  system. 

Chairman  W.  B.  Hale  called  the  meeting  to  order, 
and  Secretary  J.  H.  Warder  read  a  set  of  by-laws 
which  had  been  prepared  for  the  government  of  the 
Electrical  Section.  These  by-laws  were  not  acted 
upon  officially,  but  it  was  decided  to  refer  them  to 
the  consideration  of  the  Western  Society  of  Engi- 
neers, after  which  they  are  to  be  submitted  to  the  vote 
of  the  Electrical  Section  at  the  next  meeting,  to  be 
held  some  time  in  the  fall. 

Mr.  Hale  then  introduced  the  speaker  of  the  even- 
ing. Some  lantern  slides  were  used  in  connection 
with  the  lecture,  which  showed  some  of  the  principal 
buildings  and  also  some  of  the  principal  installations 
of    machinery.     Mr.    Ellicott    made     the     interesting 


statement  that  there  was  not  a  single  belt  connected 
with  the  entire  electrical  generating  plant,  which  is 
in  marked  contrast  with  some  previous  expositions, 

A  high-pressure  waterworks  system  is  one'  of  the 
important  features  of  the  exposition.  Connections 
are  to  be  had  with  this  system  in  every  building  on 
the  ground,  and  a  dozen  streams  of  water  can  be 
concentrated  in  a  few  minutes  time  at  any  point 
where  a  fire  can  possibly  originate. 

Cables  of  the  electric-light  and  power  systems  are 
carried  in  a  system  of  subways  and  conduits,  which 
would  seem  at  first  to  be  a  very  satisfactory  arrange- 
ment. Considerable  trouble  has  been  encountered, 
however,  from  the  leakage  of  water  into  the  sub- 
ways from  the  lagoons.  The  extent  of  the  system 
may  be  better  realized  when  it  is  known  that  there 
are  102  miles  of  three-phase  cables  now  laid  in  these 
subways. 

The  speaker  dwelt  at  some  length  upon  the  lighting 
effects  of  the  exposition.  The  total  number  of  in- 
candescent lights  used  in  decorative  lighting  alone 
is  now  142,000.  He  said  that  few  people  viewing  the 
beauties  of  the  cascades  realized  that  under  them 
there  was  a  pumping  system  the  like  of  which  has 
never  before  been  installed.  The  motors  under  the 
cascades,  being  in  a  very  damp  place,  at  first  gave 
trouble  on  account  of  the  insulation,  which  was  quickly 
impaired.  To  overcome  this  difficulty  the  rotors  are 
now  locked  each  day  and  for  six  or  seven  hours  cur- 
rent is  passed  through  to  dry  out  the  coils.  This 
scheme  has  proved  satisfactory  and  will  be  employed 
riiroughout   the  rest  of  the  exposition  period. 


Industrial  Development  in  Mexico. 

Manufacturing  in  Mexico  is  as  yet  in  its  infancy, 
but  it  is  bound  to  grow  very  rapidly  within  the  next 
few  years,  says  Edward  M.  Conley,  vice  and  deputy 
consul-general  at  Mexico  City.  It  is  commonly  as- 
serted that  the  principal  obstacle  to  manufacturing 
in  Mexico  is  the  lack  of  native  fuel,  but  this  is  actu- 
ally not  so  great  an  obstacle  as  it  appears.  The 
people  are  just  beginning  to  wake  up  to  the  vast, 
unused  waterpower  of  the  country,  which,  fortunately 
enough,  exists  in  great  abundance  near  the  larger 
centers  of  population. 

Of  the  great  abundance  of  waterpower  with  which 
Mexico  is  supplied,  it  is  estimated  that  not  more 
than  250,000  horsepower  is  being  utilized  or  is  in 
the  course  of  development  at  the  present  time.  The 
potential  horsepower  has  never  been  estimated  with 
any  degree  of  accuracy.  According  to  an  article 
which  appeared  in  the  Mexican  Herald,  the  average 
cost  of  power  derived  from  steam  in  the  City  of 
Mexico  is  between  $190  and  $225  Mexican  currency, 
or  $100  United  States  currency,  per  horsepower  per 
annum.  The  Mexican  Light  and  Power  Company, 
a  Canadian  company,  which  is  installing  an  electric 
power  plant  at  Necaxa,  in  the  state  of  Puebla,  pro- 
poses to  sell  electric  power  in  Mexico  City  at  $120 
to  $125  Mexican  currency,  or  $55  United  States  cur- 
rency, per  horsepower  per  year.  This  company  pro- 
poses to  develop  about  100,000  horsepower,  of  which 
80,000  horsepower  will  be  transmitted  to  the  City 
of  Mexico.  At  present,  according  to  the  same  au- 
thority, the  total  horsepower  derived  from  steam 
plants  in  the  city  is  less  than  32,000. 

The  Guanajuato  Electric  Light  and  Power  Com- 
pan}',  whose  power  house  is  situated  on  the  Duero 
River,  in  the  state  of  Michoacan,  has  a  capacity  of 
about  8,000  horsepower,  4.000  of  which  has  already 
been  developed.  The  Falls  of  Juanacatlan,  near 
Guadalajara,  furnish  several  thousand  horsepower, 
which  is  transmitted  as  electrical  power  by  means 
of  aerial  lines  to  Guadalajara,  where  it  is  used  for 
lighting  and  commercial  purposes.  This  section  of 
Mexico  has  an  immense  potential  waterpower,  which 
will  no  doubt  be  used  in  the  near  future  for  the 
generation   of   electrical   pow^r. 

The  San  Ildefonso  Company  of  the  City  of  Mex- 
ico generates  electrical  power  from  waterpower  near 
the  city  in  the  rainy  season,  and  uses  steam  power 
in  the  dry  season.  Another  large  undertaking  in 
prospect  is  that  of  the  Mexican  railway,  which  pur- 
poses utilizing  water  from  the  Atoyac  River  to  gen- 
erate electrical  power  for  use  over  that  part  of  its 
line  which  lies  between  Orizaba  and  Esperanza. 
where  the  steep  grade  makes  steam  power  as  motive 
power  extremely  expensive.  Many  cotton  mills  and 
electrical  plants  in  the  region  of  Orizaba  are  now 
operated  by  waterpower.  The  Teziutlan  Copper 
Company  has  a  plant  at  Teziutlan,  in  the  state  of 
Puebla,  for  the  generation  of  electrical  power. 

Recently  a  great  many  concessions  have  been 
granted  by  the  Department  of  Public  Works  of  the 
Mexican  government  to  companies  and  individuals 
for  the  utilization  of  water  from  the  streams  of  the 
republic  for  the  generation  of  power.  The  govern- 
ment is  fully  awake  to  the  desirability  of  having  the 
waterpower  of  the  country  fully  developed,  and  it 
offers  very  liberal  concessions  to  bona-fide  companies 
or  individuals  who  desire  to  utilize  it. 


In  a  recent  thunder  storm,  while  the  family  was 
temporarily  absent,  lightning  struck  the  dwellmg  of 
Jerry  Crandall  in  the  town  of  Ballston.  N.  Y.  It 
ripped  up  the  kitchen  floor,  and  in  igniting  the  wood- 
work smashed  a  large  water  jar,  the  contents  of 
which  extinguished  the  flames. 
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HIGH=TENSION   TRANSMISSION   CONVENTION- 


The  high-tension  transmission  convention  of  the 
American  Institute  of  Electrical  Engineers,  held  in 
Chicago  on  June  21st  and  22d,  was  a  decided  suc- 
cess. The  attendance  came  well  up  to  expectations 
and  those  present  entered  with  spirit  into  the  discus- 
sion of  the  papers  presented.  Bion  J.  .Arnold,  presi- 
dent of  the  Institute,  was  present  at  all  the  ses- 
sions and  presided,  and  Secretary  Ralph  W.  Pope 
was  also  in  attendance.  The  rooms  of  the  Western 
Sdcict.v  of  Engineers  were  the  scene  of  the  conven- 
tion meetings.  Those  registered  at  the  convention 
were  the  following-named  gentlemen : 

Bion  T.  Arnold,  Chicago;  Morgan  Brooks,  Urbana,  111.; 
C  H.  Wilmerding.  Cliicago;  Geo.  M.  Mayer,  Chicago ;  Otto 
K.  Ostboff.  Chicago;  Prof.  C.  E.  Freeman,  Chicago;  S.  B. 
Storcr,  Svracuse.  N.  Y.;  John  S.  Peck,  rittshurg;  J.  R. 
Oavalh,  Chicago:  W.  Wells,  New  York;  W.E.  Carlton. 
Chicago;  Homer  E.  Xiesz,  Chicago;  E.  E.  R.  Tratman, 
Chicago;  A.  A.  Radtke,  Chicago;  C.  A  Keller,  Chicago; 
I-  S  Hickok.  Benvvn,  111.;  B.  J.  .Tones.  Chicago;  F.  Wood- 
mansec,  Chicago;  John  E.  Snow.  Chicago;  B.S.  Lanphear, 
Ames,  ia.;  R.  F.  Schuchardt.  Chicago;  H.  C.  Wirt,  Schenec- 
tady N.  Y.;  C.  \V.  Burkett,  Jlilwaukee;  D.  H.  Kelley,  LI 
Paso  Tex.;  Ernest  Gon.7enbach,  Youngstown,  O. ;  I*.  O. 
Blackwell.  Schcnectadv;  Guy  R.  Radlcy,  Milwaukee; 
F  R  Winders,  Urbana,  111.;  E.  Schildhauer.  Chicago; 
George  N.  Eastman.  Chicago;  D.  W.  Roper,  Chicago;  Lrn- 
cst  Lunn,  Chicago;  H.  W.  Young.  Chicago;  E.  Sandborgh. 
Pittsburg;  J.  VV.  Shuster.  Madison,  Wis.;  John  H.  Qiiincy, 
St.  Louis;  Charles  F.  Scott.  Pittsburg;  H.  Almcrt,  Oak 
Park  111  ;  Bcnzette  Williams.  Chicago;  W.  T.  Dean,  Chi- 
cago-' Ernest  H.  Noyes,  Chicago;  William  Hoooes.  Pitts- 
burg- T.  P.  Gaylord,  Chicago;  Frank  L.  Perry,  Chicago;  P. 
lunkersfeld,  Chicago;  F.  B.  Spencer  Chicago;  V-  » - 
Bergenthal,  Chicago;  Ralph  H.  Rice,  Chicago;  W.  D.  Ball. 
Chicago;  A.  S.  Hatch,  Detroit:  George  B  Foster.  Chicago; 
Merton  H.  Bentley,  Indianapolis,  Ind.;  W.  H.  Bealtys,  Jr., 
Chicago-  H.  B.  Alverson,  Buffalo;  Thomas  F.  Clohesey,  Cin- 
cinnati: S.  M.  Kintner,  Pittsburg:  E.  J.  Peters,  Cannon 
Falls.  Minn.;  A.  T.  Jenkins.  Pittsburg:  .John  .]-  Ixre  h, 
Chicago;  O.  C.  Hnvland,  Chicago;  A-  T..  Landsberg.  Chi- 
cago: C.  G-  Y.  King,  Chicago;  Irving  Parker,  Chicago; 
W'.  B.  Jackson,  Madison,  Wis.;  S.  H.  Fmncy,  Chicago;  ;-.  11. 
Swensen.  Chicago;  N.  J.  Neall,  Pittsburg:  Ralph  D.  Mer- 
shon.  New  York;  T.  M.  Bryant,  Urbana.  Ill-;  James  Lyman. 
Chicago;  O.  M.  Rau,  Milwaukee:  David  L.  Otts.  Chicago; 
TIenrv  M.  Hope.  Evanston.  111.:  R.  M.  VVallace,  Peoria, 
111  -  M  M.  Fowler.  Chicago:  F.  R.  Schalck.  Chicago:  D.  (.. 
Tackson.  Madison,  Wis.:  John  Geesin,  Chicago;  \\ .  D.  Mc- 
rionald,  Chicago:  George  H-  Lukes.  Evanston.  111.;  J-  D. 
Downer.  Chicago:  Bertrand  P.  Rowe,  Pittsburg:  Edw..\. 
Lake.  Chicago;  E.  Warner.  Chicago;  Ralph  \\ .  Pone.  New- 
York.  W.  E.  Keily,  Chicago;  F.  A.  C.  Perrine,  Pittsfield. 
Mass.;  W.  L.  Waters.  Milwaukee;  Irving  E.  Brooke,  Chicago: 
Arthur  L.   Rice,   Chicago. 

Six  introductions  to  discussions  were  read  at  the 
convention.  Five  of  these  were  read  and  discussed 
on  Tuesday,  and  on  Wednesday  the  remaining  one 
was  read,  after  which  all  were  opened  for  discus- 
sion. 

A  pleasant  diversion  on  Wednesday  was  a  short 
trip  through  a  part  of  the  underground  system  of 
the  Illinois  Tunnel  Company.  The  party  was  made 
up  at  the  society  rooms  after  lunch,  and  from  there 
went  to  an  entrance  of  the  tunnels,  where  they  were 
taken  .down  and  given  a  ride  on  the  new  electric  cars 
which  run  40  feet  below  the  surface  of  the  Chicago 
streets. 

After  the  tunnel  trip  the  party  returned  to  the  soci- 
ety rooms,  where  more  discussion  of  the  papers 
and  also  of  the  report  of  the  Institute  transmission 
committee  on  data  collected  took  place.  The  report  of 
the  committee,  which  was  composed  of  Ralph  D.  Mer- 
shon,  F.  O.  Blackwell.  C.  E.  Chesney.  P.  M.  Lincoln 
and  .-\.  M.  Hunt,  contained  answers  to  questions 
relative  to  high-tension  transinission  which  had  been 
sent  to  various  companies.  The  total  number  of 
plants  responding  was  46.  ranging  from  high-tension 
systems  transmitting  under  12,500  volts  to  those 
transmitting  at  40,000  to  60,000  volts.  This  report 
contains  much  valuable  data  in  regard  to  rnethods  of 
bracing,  conductors,  crossarms,  poles,  pins,  light- 
ning protection,  transforiners  and  other  questions  of 
vital  importance  to  the  successful  operation  of  a 
transmission  system.  Consideration  of  some  of  the 
points  brought  out  in  this  report  may  be  given  in  the 
Western  Electrician  at  a  future  date. 

After  the  work  of  the  convention  was  finished 
came  the  entertainment  features,  provided  by  several 
of  the  large  electrical  companies  of  Chicago,  as 
mentioned  last  week.  The  members  and  guests  at 
the  convention  after  the  closing  session  of  Wednes- 
day were  taken  to  the  Chicago  Yacht  Club,  where  an 
excellent  collation  was  provided.  The  party  then 
boarded  the  U.  S.  S.  Dorothea  and  were  taken  for  a 
short  moonlight  cruise  on  Lake  Michigan.  The 
Dorothea  is  a  fourlh-class  cruiser  used  as  a  training 
ship  for  the  naval  reserves  of  the  state  of  Illinois. 
Through  the  efforts  of  Mr.  L.  .'V.  Ferguson  of  the 
Chicago  Edison  Company  Captain  S.  E.  Darby 
courteously  extended  the  services  of  his  ship,  though 
he  was  unable  to  command  in  person.  His  place, 
however,  was  well  filled  by  Commander  C.  G.  Y. 
King,  who  did  all  in  his  power  to  make  his  guests 
cniov  themselves.  James  Lvinan  of  the  Chicago 
office  of  the  General  Electric  Company  and  Peter 
Junkersfeld  of  the  Chicago  Edison  Company,  who 
had  so  much  to  do  with  the  success  of  the  conven- 
tion as  members  of  the  local  committee,  were  also 
on  board.  The  whole  partv  numbered  aboiit  100. 
The  papers  or  introductions  to  discussion  arj 
here  given  in  the  order,  in  which  they  were 
read,  together  with  some  of  the  most  important 
points  brought  out  in  the  discussion.  The  discussion 
of  a  certain  paper  was  not  confined  to  any  one  pe- 
riod, but  members  were  allowed  to  ask  questions 
at  any  time  upon  any  paper  that  had  been  read. 


Long   Sp.vns  tor  Transmission  Lines. 

bv  f.  0.  bl.\ckwell. 

Many  cities  today  are  dependent  for  their  lighting, 
transportation,  water  supply  and  the  operation  of 
their  industries  upon  electric  power  transmitted  over 
considerable  distances. 

Unfortunately,  interruptions  of  the  power  service 
occur  not  infrequently,  and  when  they  do  happen 
they  so  inconvenience  the  public  as  to  be  most  con- 
spicuous. The  impression  that  long-distance  power 
transmissions  are  unreliable  has  some  basis  of  fact 
that  seriously  interferes  with  their  development. 
.\ltIiough  absolutely  continuous  service  may  not  be 
possible,  many  of  the  troubles  now  experienced  can 
be  either  altogether  eliminated  or  greatly  reduced. 
-'Kmong  the  principal  causes  of  interruption,  so  far 
as  the  line  is  concerned,  may  be  mentioned: 

Short-circuiting  of  lines  by  branches  of  trees, 
wires,  or  by  large  birds  getting  across  them. 

Burning  of  wooden  pins,  cross-arms  and  pole-tops 
by  leakage  or  electrostatic  discharges  from  the  con- 
ductors. 

Burning  of  wooden  poles  at  the  ground  from 
forest   or   prairie    fires. 

Failure  of  insulators  from  puncture  by  the  cur- 
rent or  their  destruction  by  missiles  discharged  ma- 
liciously. 

Lightning  damaging  the  apparatus  connected  to 
the  circuits  and  sometimes  destroying  poles. 

Accidents  due  to  heavy  winds  overturning  the 
poles  or  to  floods  washing  them  out. 

The  deterioration  of  a  line  requires  its  replacement 
in  from  five  to  20  years,  depending  on  climatic  condi- 
tions and  the  material  which  is  used  in  its  construc- 
tion. This  replacement  of  the  poles  with  new  ones 
can  only  be  done  by  shutting  off  the  current  or  at 
the  risk  of  accidental   interruptions. 

Let  us  see  what  can  be  gained  by  substituting 
a  steel-tower  construction  with  long  spans  for  a 
wooden-pole  line.  Short-circuits  are  by  far  the 
most  common  difiicully,  the  only  remedy  for  which 
is  to  put  the  wires  so  far  apart  that  they  are  un- 
likely to  be  bridged  across.  This  can  readily  be 
done  even  with  more  than  one  circuit  when  a  steel 
cross-arm  is  employed.  Burning  is  of  course  en- 
tirely done  away  with  where  metal  construction  is 
used. 

Failure  of  insulators  from  electrical  causes  can 
be  obviated  by  getting  larger  and  better  insulators : 
this  is  practicable  where  the  spans  are  long  and  the 
number  of  insulators  is  small.  Insulators  on  high 
towers  are  much  poorer  targets  than  when  they  are 
near  the  ground  and  so  are  less  liable  to  be  broken. 
Each  metal  tower  is  a  lightning  arrester,  and  as 
they  are  the  highest  points  in  the  line  they  materi- 
ally assist  in  its  discharge :  and  the  tower  itself, 
being  a  conductor,  cannot  be  injured  by  lightning. 
Steel  structures  can  be  exactly  figured  to  meet 
safely  any  strains  that  can  come  upon  them  and  can 
generally  be  located  only  at  safe  places  where  there 
is   no   danger   of   washouts. 

The  deterioration  of  a  properly  constructed  and 
well-galvanized  steel  tower  is  very  slight,  as  is  proved 
by  marine  and  windmill  experience,  and  is  prac- 
tically negligible  so  far  as  the  pins  and  cross-arms 
are  concerned.  -Any  part  of  a  steel  tower  can  be 
readily  removed  and  replaced  without  interrupting 
the  service. 

By  far  the  greatest  gain  obtained  from  long  spans 
is  in  the  reduction  of  the  number  of  parts.  If  one 
insulating  support  takes  the  place  of  four  or  five, 
line  troubles  will  be  reduced  nearly  in  direct  propor- 
tion, the  inspection  and  repair  of  the  line  will  be 
much  simplified  and  its  cost  of  maintenance  corre- 
spondingly diminished. 

The  cost  of  a  tower  construction  as  compared  with 
wooden  poles  depends  on  the  locality.  Where  the 
right  kind  of  timber  exists  it  is  of  course  cheaper; 
but  in  tropical  countries  where  wooden  poles  would 
have  to  be  transported  long  distances  the  towers  are 
much  less  expensive. 

The  first  and  most  important  consideration  for 
long  spans  is  the  material  of  the  conductor.  Cop- 
per, aluminum  and  iron  are  available  for  this  pur- 
pose. Various  alloys  of  copper  have  great  strength, 
but  their  conductivity  is  too  low  and  their  cost  too 
high  to  compare  favorably  with  the  more  common 
metals.  Copper  wire  varies  widely  in  its  character- 
istics, depending  on  the  methods  used  in  its  manu- 
facture. The  copper  is  received  at  the  wire  mill  in 
the  form  of  cast-wire  bars,  weighing  .-^oo  to  350 
pounds.  It  is  then  rolled  into  rods  and  the  rods 
are  drawn  into  wire  of  the  required  size.  The 
temperature  at  wdiich  the  metal  is  rolled,  the  reduc- 
tion of  area  both  in  rolling  and  drawing  and  the 
amount  of  annealing  which  the  wire  is  given — all 
have  an  important  bearing  on  its  characteristics.  .As 
the  size  of  the  original  wire  bar  is  limited  the  smaller 
the  wire,  the  more  it  is  worked  and  in  general  the 
belter  the  result. 

Each  strand  should  be  a  continuous  wire  without 
joints.  Joints  in  the  cable  should  be  as  few  as 
possible  and  made  by  means  of  sleeves,  as  brazinfe 
or  soldering  anneals  the  wire  and  much  reduces  its 
strength. 

The  advantage  of  aUiminuin  is  that  it  weighs  less 
than  copper  for  the  same  conductivity,  but  for  long 
spans  its  lesser  strength,  greater  diameter  and 
higher  coefficient  of  expansion  are  against  it.     Steel 


wire  has  about  nine  times  and  iron  wire  or  cable 
about  six  times  the  resistance  of  copper  so  that  they 
are  more  expensive  as  a  conductor  than  copper.  In 
order  to  avoid  oxidization  it  is  necessary  to  galvan- 
ize iron  or  steel  wire ;  this  partially  anneals  it  and 
reduces  its  strength. 

The  strains  upon  the  conductor  are  those  due  to 
its  own  weight  and  the  wind  acting  upon  its  surface. 
In  a  cold  climate  in  addition  sleet  may  form  upon 
the  wire,  increasing  the  weight  and  the  surface  ex- 
posed to  the  wind.  On  a  line  carrying  any  consid- 
erable amount  of  power  it  is  improbable  that  sleet 
will  ever  form  on  account  of  the  losses  in  the  con- 
ductor slightly  heating  it.  In  order  to  be  on  the 
safe  side,  however,  it  is  best  to  assume  in  the 
North  a  coating  of  ice  one  inch  thick  all  around 
the  conductor.  The  wind  velocity  could  never  ex- 
ceed TOO  miles  an  hour,  which  would  give  a  pressure 
of  40  pounds  per  square  foot  on  a  flat  surface,  or 
20  pounds  on  a*  cylindrical  surface  such  as  that  of 
a  wire.  The  weight  is  of  course  a  vertical  stress 
and  the  wind  a  horizoHtal  one  at  right  angles  to  the 
wire.  The  greatest  strain  is  caused  by  the  resultant 
of  these  two.  The  worst  conceivable  condition  is 
sleet  on  the  wire,  followed  by  extreme  cold  weather 
with    high   winds. 

The  maxirnum  sag  may  be  due  to  the  conductor  be- 
ing loaded  with  sleet  or  to  heating  of  the  wire  in 
a  hot  sun.  The  latter  will  generally  be  found  to 
give  the  greater  sag.  Owing  to  the  conductor 
being  elastic,  it  is  not  necessary  to  consider  the 
greatest  deflection  from  a  horizontal  line  between 
supports  as  the  vertical  sag  of  the  wire.  The  wind 
pressure  causes  the  wire  to  swing  to  one  side,  and 
it  is  elongated  by  the  combined  strain  of  wind  and 
weight,  but  as  soon  as  it  is  relieved  of  the  wind 
pressure  it  swings  back  to  a  vertical  position  and 
contracts  to  the  length  required  to  carry  its  weight 
alone.  The  sag  due  to  heating  of  the  wire  is  also 
somewhat  less  than  it  otherwise  would  be,  because 
when  expanded  the  strain  is  less  and  the  wire  con- 
tracts. 

The  cross-arm  is  of  course  subjected  as  a  beam 
to  the  weight  and  wind  strains  transferred  to  it 
from  the  cable,  but  in  addition  there  is  a  torsional 
strain  due  to  the  breaking  of  a  conductor  that  can  best 
be  borne  by  a  pipe.  The  length  of  the  cross-arm 
should  be  sufficient  to  space  the  wires  well  apart 
and  prevent  short-circuits  either  from  objects  thrown 
over  the  line  or  from  the  wires  swinging  together. 
The  former  is  the  more  important,  and  if  a  safe  dis- 
tance apart,  say  si.K  feet,  is  chosen  it  will  be  suf- 
ficient to  guard  against  the  latter,  as  on  short  spans 
\vith  relatively  less  distance  between  wires  thev  in- 
variably swing  together  and  never  touch  each 
other. 

The  most  economical  tower  construction  is  one  in 
which  the  spread  of  the  legs  at  the  ground  is  about 
one-quarter  to  one-third  the  height  of  the  tower. 
If  a  less  spread  is  used,  the  weight  of  the  legs  be- 
comes excessive  and  with  a  greater  spread  the  cross- 
bracing  must  be  much  increased  in  size.  For  a 
single  circuit  the  common  windmill  tower  construc- 
tion in  which  the  legs  are  locked  together  at  the  top 
has  the  advantage  of  reducing  the  strains  to  a  simple 
compression  of  the  legs  on  one  side  and  tension  on 
the  other,  the  only  function  of  the  cross-bracing 
being  to  prevent  the  legs  buckling  when  in  com- 
pression. 

Where  there  are  two  or  more  circuits  the  length 
of  the  cross-arn:  is  so  great  as  to  require  two  points 
of  support.  The  tower  can  then  be  made  with  a 
width  at  the  top  approximating  that  at  the  bottom, 
and  the  cross-bracing  has  to  bear  its  full  share  of 
the  lateral  strains.  A  truss  constRiction  with  the 
fewest  number  of  parts  and  opportunities  for  slack 
motion  and  racking  of  the  tower  is  preferable. 

Discussion. 

Regarding  the  reduction  of  line  troubles  by  reduc- 
ing the  number  of  insulators,  which  is  a  result  of 
long  spans.  Ralph  D.  Mershon  said  that  it  had  not 
been  an  important  item  in  his  experience.  "My  ex- 
perience with  line  troubles  has  been  that  I  get  less 
trouble  from  insulators  than  any  other  thing:  most 
of  the  trouble  has  been  from  burnt-off  poles  in  case 
of  forest  fires  and  short-circuits,  due  to  cither  build- 
ing wire  thrown  over  the  line  maliciously,  or  careless 
construction.  When  a  line  is  first  put  up.  it  is 
almost  always  the  case  that  a  number  of  the  insulat- 
ors are  broken,  maliciously  or  mischievously,  but 
after  a  little  while  it  is  my  experience  that  few 
insulators  are  broken,  even  in  the  western  country." 

A.  S.  Hatch  ga\e  some  interesting  facts  upon  the 
present  condition  of  the  towers  which  were  erected 
in  Detroit  20  years  ago  for  lighting  purposes.  The 
principal  points  of  weakness  In  these  towers  he  found 
to  be  in  buckling  of  the  pipe  legs  and  in  the  rusting 
of  the  threads  at  the  pipe  joints.  .As  a  protection 
against  lightning  a  grounded  switch  Is  used  on  these 
towers,  and  as  a  general  thing  after  severe  thunder- 
storms this  switch  Is  found  punctured,  which  shows  ^ 
that  the  towers  really  do  act  as  lightning  conductors 
and  relieve  the  overhead  system  of  static  discharges. 

Charles  F.  Scott  pointed  to  the  fact  that  present 
methods  of  line  construction  were  evolved  from 
telegraph  and  telephone-line  construction,  and  not 
much  difference  exists  except  as  to  size  and  number 
of  poles,  strength  of  insulators,  size  of  conductors. 
etc.  He  thought  that  it  Is  very  probable  that  wc 
are  on  the  verge  of  a  new  era  in  line  construction 
for   high   tensions   which   will   see  the   use   of   high 
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towers  and  long  spans ;  for  this  reason  Mr.  Black- 
well's   paper   was    a   timely   one. 

Upon  being  asked  b}^  N.  J.  Neall  as  to  the  effective- 
ness of  iron  towers  as  lightning  protectors,  Mr. 
Blackwell  replied  that  he  knew  of  many  pipe  towers 
put  up  in  tropica!  countries  where  great  difficulty 
had  been  experienced  with  wooden  poles,  and  that 
there  had  been  less  trouble  with  the  former,  the 
lightning  discharges  seeming  not  to  go  along  the 
line  but  down  the  towers  instead. 

Maurice  Hoopes  noted  that  in  the  paper  a  sag  of 
S3  feet  as  a  maximum  was  given.  He  then  went 
on  to  tell  of  a  line  erected  two  years  ago  for  ex- 
perimental purposes  with  four  spans,  1,000  feet 
each,  of  aluminum  wire.  At  present  the  sag,  with 
So  degrees  temperature,  is  only  22  feet.  He  then 
went  on  to  show  that  the  conditions  as  to  wind 
velocity,  temperature  difference,  etc.,  were  taken 
rather  high  in  the  paper.  The  most  trying  condi- 
tion which  a  line  is  likely  to  meet  is  a  maximum 
wind  velocity  of  40  miles  an  hour,  occurring  from 
zero  to  23  degrees  above.  Tornado  velocities  are 
not  to  be  considered,  as  no  line  will  withstand  them. 

Mr.  Mershon  thought  that,  in  regard  to  repairs, 
it  would  be  much  easier  to  repair  a  pole  line  of 
short  spans  than  one  with  long  spans,  owing  to  the 
less  time  during  which  power  service  is  suspended. 

Mr.  Scott  said  that  first  cost  in  line  construction 
was  of  secondary  importance  and  that  better  and 
more  reliable  service  was  the  real  thing  to  aim  at.  If 
the  steel-tower  construction  had  a  tendency  in  this 
direction,  it  should  be  seriously  considered,  even 
if  more   expensive   at   the   start. 

Dr.  F.  A.  C.  Perrine  agreed  with  Mr.  Scott  on 
the  point  of  reliabilitj'^  being  the  prime  factor  to  be 
considered.  He  said  that  the  insulators  in  a  trans- 
mission system  are  perhaps  the  weakest  point,  and 
the  less  we  have  of  them  the  better ;  this  tends 
toward  lengthening  the  spans.  The  question  of  the 
value  of  the  tower  as  a  lightning  arrester  is  a  very 
important  one.  The  value  of  a  grounded  barbed 
or  naked  wire  as  a  protection  against  lightning  is 
unquestionable.  But  the  question  also  arises  as  to 
whether  the  disadvantage  of  the  breaking  of  this 
wire  does  not  more  than  counterbalance  its  effective- 
ness as  a  static  discharger.  Mr.  Melrshon,  on  the 
other  hand,  thought  that  the  jumping  of  the  lightning 
discharge  from  the  line  to  the  tower  always  breaks 
the  insulators,  which  leaves  the  wires  free  to  come 
in  contact  with  the  tower  and  be  grounded.  W. 
B.  Jackson,  however,  did  not  agree  with  him,  citing 
instances  w-here  the  line  was  struck  and  the  insu- 
lators remained  uninjured. 

Mr.  Junkersfeld  called  attention  to  the  fact  that 
transmission  is  only  a  commercial  proposition,  and 
that  in  constructing  a  line  the  producer  and  con- 
sumer, at  the  two  ends  of  the  line,  must  not  be 
forgotten.  Therefore  the  cost  of  the  line  is  not 
the  whole  thing.     Reliability  is  the  main  feature. 

Protection  of  Cables  from  Arcs  Due  to  the  Fail- 
ure OF  Adjacent  Cables. 

BY   W.   G.   CARLTON. 

On  account  of  the  large  amount  of  energy  carried 
by  high-pressure  cables  their  protection  is  of  the 
utmost  importance.  High-pressure  transmission  ca- 
bles operate  usually  at  from  5,000  to  15,000  volts  and 
are  nearly  always  three-conductor  cables.  It  is  to 
the  protection  of  such  cables  that  this  paper  refers 
particularly,  although  it  will  generally  be  found  that 
protection  is  needed  more  from  burn-outs  on  low- 
pressure  cables  than  from  those  on  high-pressure 
ones.  High-pressure  cables  are  usually  protected  by 
automatic  overload  devices,  and  if  these  are  satis- 
factory they  will  disconnect  the  cable  before  any 
large  amount  of  damage  is  done.  On  the  other  hand, 
low-pressure  cables  may  continue  to  burn  without 
drawing  enough  current  to  cause  them  to  be  cut  off. 
Cables  generally  break  down  in  manholes,  due  to 
poor  work  in  jointing  or  to  careless  handling  during 
installation.  Various  methods  are  in  use  for  fire- 
proofing  and   isolating  them   from   one  another. 

A  method  employed  in  a  number  of  places  is  to 
wrap  the  cables  with  asbestos  paper  or  tape  about 
one-eighth  inch  thick,  using  two  layers  and  binding 
the  asbestos  on  by  means  of  steel  or  brass  tape. 
The  metal  tape  is  wrapped  either  in  an  open  spiral 
leaving  an  inch  or  more  between  turns,  or  with 
the  edges  touching,  leaving  no  open  space.  With 
the  metal  tape  wrapped  close  there  is  less  danger 
of  the  asbestos  disintegrating  on  account  of  water 
in  manholes  or  of  other  causes.  The  asbestos  wrap- 
ping should  be  carried  well  into  the  duct.  This 
protection  has  been  found  adequate  by  several  large 
companies.  Its  life,  however,  is  uncertain,  partic- 
ularly on  underground  work.  One  disadvantage  is 
that  in  the  case  of  loaded  cables  the  heat  is  less 
easily  radiated  on  account  of  the  asbestos  covering. 
Asbestos  paper  soaked  in  silicate  of  soda  has  been 
used  for  wrapping  cables :  this  has  the  advantage 
of  not  requiring  any  metal  tape  for  a  binder,  as  the 
paper  treated  in  this  manner  is  cemented  to  the  cable. 
It  is  doubtful  if  the  silicate-of-soda  treatment  will 
be  satisfactory  for  use  in  manholes  that  are  likely 
to  be  flooded,  although  it  should  be  in  dry  places. 

A  second  method  of  isolating  and  protecting  cables 
consists  in  providing  separate  chases  or  runways 
for  them.  Sometimes  this  is  done  by  building  special 
long  and  thin  bricks  into  the  wall  of  the  manhole, 
leaving  them  protecting  so  as  to  form  a  shelf.  Soap- 
stone  slabs  are  also  laid  in  the  wall,  forming  shelves 
or  boxes  for  the  cables.  The  cables  may  be  further 
protected    with    asbestos    jf    desired-    It    is    difficult 


with  this  method  of  protection  to  make  a  satisfac- 
tor)'  job  where  the  cables  enter  the  ducts,  unless 
there  has  been  a  very  elaborate  spreading  of  the 
ducts. 

The  third  method  of  protection,  which  is  very 
satisfactory  when  the  cables  run  fairly  straight 
through  the  manholes,  consists  of  a  covering  of 
vitrified-clay  tile.  Ordinary  single-duct  clay  tile  in 
iS-inch  lengths  is  used,  the  tile  being  cut  nearly 
through  before  baking,  so  that  it  is  easily  broken 
in   halves. 

High-pressure  cables  should  be  covered,  not  only 
to  protect  them  from  the  failure  of  adjacent  cables, 
but  also  on  account  of  the  dangers  which  may  arise 
from  an  unconfined  arc.  Oscillations  may  be  set  up 
which  will  produce  pressures  many  times  in  excess 
of  that  at  which  the  cable  is  working,  and  these 
high  pressures  are  liable  to  break  down  the  insula- 
tion on  the  cables  or  on  the  switchboard  apparatus, 
transformers  or  generators,  which  may  be  connected 
to  the  cables.  For  this  reason  one  large  company 
in  New  York  has  installed  on  all  cables  within  a  mile 
of  the  power  house,  in  addition  to  the  regular  as- 
bestos covering,  a  sheet-iron  armor  one-sixteenth 
inch  thick;  this  armor  being  rolled  and  especially 
prepared  to  meet  curves  or  bends  in  the  cable,  each 
section  lapping  the  next  one.  This  sheet  iron  is 
clamped  together  so  as  to  make  a  strong,  mechanical 
covering. 

Discussion. 

Mr.  Wells :  Regarding  the  method  spoken  of  by 
M'r.  Carlton,  the  protection  with  clay  tile,  making 
practically  two  different  lines  costing  not  much 
more  than  one  single  line,  we  have  gone  a  little 
further  than  that  and  put  in  four  lines  following 
the  different  routes  to  the  sub-stations.  Each  sub- 
station has  entirely  a  different  route  from  the  main 
station  to  the  sub-station,  so  that  in  the  case  of  a 
manhole  caving  in  or  any  trouble  on  the  line,  there 
is  only  one-quarter  of  the  general  cable  to  become 
ineffective. 

Mr.  Mershon,  in  speaking  of  the  extra  expense 
involved  in  separating  the  ducts,  said  that  there 
might  in  the  end  be  no  extra  expense  in  so  doing, 
since  the  capacity  of  a  subway  is  not  necessarily 
proportionate  to  the  number  of  ducts  in  it,  owing 
to  the  decreased  capacity  of  the  cables  of  the  inner 
ducts  of  a  subway,  due  to  heating.  He  thought  that 
with  duplicate  ducts,  which  are  separated,  it  might 
be  that  the  increased  capacity  of  tlie  subways  would 
make  the  construction  cheaper  in  the  end.  Mr. 
Carlton  answered  that  with  the  separated  conduit  the 
cost  of  construction  is  much  larger,  owing  to  the 
cost  of  repaying  the  street,  and  this  cost  more  than 
overbalances  the  increased  capacity  of  the  cables. 

Mr.  Carlton  further  remarked  in  connection  with 
his  paper  that  if  a  high-voltage,  three-conductor 
cable  burns  out  and  the  circuits  break  there  will  not 
be  any  asbestos  or  cable  either  left  where  the  arc 
occurs.  In  some  cases  he  has  known  three  or  four 
feet  to  be  gone  entirely. 

If  the  cables  were  laid  on  tile  shelves  and  not 
wrapped  and  confined  in  iron  sheaths,  Mr.  Mershon 
believed  that  the  arc  which  occurred  would  not  be 
confined  and  v.ould  not  do  as  much  damage  as  if  it 
were  confined  by  the  wrappings  and  the  pressure 
allowed  to  rise  to  a  higher  point. 

The  Use  of  Ground  Shields  in  Transform! ers. 
by  j.   s.  peck. 

The  ground  shield  is  a  metallic  shield  so  placed 
between  the  high  and  low-pressure  windings  of  a 
transformer  that  the  high  pressure  cannot  break 
through  to  the  low  pressure  without  first  going  to 
ground.  The  ground  shield  should  be  made,  pref- 
erably, of  copper,  of  a  thickness  of  approximately 
one  thirty-second  inch,  though  it  may  be  of  any 
conducting  material,  and  of  practically  any  thickness. 
desired.  A  convenient  arrangement  is  to  connect 
the  ground  shield  to  the  core  of  the  transformer, 
which  is  grounded  directly,  or  through  the  case.  It 
is  obvious  that  since  the  ground  shield  surrounds 
the  magnetic  circuit  it  must  not  form  a  complete 
turn,  and  for  this  reason  it  is  cut  through  in  one 
place  and   the   joint   insulated. 

While  upon  first  thought  the  use  of  a  ground 
shield  would  appear  to  eliminate  entirely  the  possi- 
bility of  an  abnormal  pressure  existing  between  low- 
pressure  winding  and  ground,  there  are,  nevertheless. 
ways  in  which  it  may  fail  in  accomplishing  its  pur- 
pose, and  there  are  numerous  practical  difficulties 
in  its  use,  particularly  in  large  high-pressure  trans- 
formers. 

Some  of  the  objections  to  the  ground  shield  are: 

1.  It  does  not  prevent  the  possibility  of  an  ab- 
normally high  pressure  existing  between  low-pres- 
sure winding  and  ground,  due  to  a  connection  be- 
tween high  and  low-pressure  leads  inside  the  case, 
or  in  the  wiring  exterior  to  the  transformer. 

2.  The  ground  shield  must  be  of  thin  material. 
With  transformers  of  large  size,  where  enormous 
current  may  flow  in  case  of  a  short-circuit,  it  is 
possible  that  a  portion  of  the  shield  may  be  burned 
away  or  that  the  connection  between  it  and  the 
ground  connection  may  be  burned  off,  thus  leaving 
the  high  and  low-pressure  windings  connected,  but 
insulated   from   ground. 

3.  The  introduction  of  the  ground  shield  into  a 
transformer  increases  its  cost,  or  lowers  its  efficiency, 
or  both :  for  the  same  amount  of  insulation  must 
be  placed  between  the  high-pressure  winding  and 
the  ground  shield  as  is  ordinarily  placed  between 
high   and   low-pressure   windings ;    and,    in   addition, 


the  ground  shield  must  be  insulated  from  the  low- 
pressure  winding. 

4-  In  transformers  there  is  a  leakage  magnetic 
field  between  high  and  low-pressure  coils.  In  that 
portion  of  the  coils  outside  the  iron  this  leakage  field 
cuts  through  the  ground  shield,  producing  eddy 
currents,  which  may  greatly  increase  the  transformer- 
losses.  This  is  particularly  true  on  high-pressure 
transformers,  where  it  is  necessary  for  insulation 
purposes  to  make  a  difference  in  the  lengths  of  the 
coils.  On  such  transformers  it  is  necessary  to  use 
very  thin  sheet  metal  for  the  shield,  and  to  slit  it 
at  the  ends  into  a  number  of  narrow  strips,  which 
are  insulated  from  each  other,  except  at  one  point. 

Conclusions. — Since  the  ground  shield  does  not 
afford  absolute  protection,  and  as  it  increases  the 
cost  or  reduces  the  efiiciency  of  the  transformer, 
and  on  account  of  the  mechanical  and  electrical' 
difficulties  involved  in  its  use,  it  would  seem  that 
for  large  high-pressure  transformers  the  ground 
shield  is  a  theoretical,  rather  than  a  practical,  means 
of  protection. 

It  is  believed  that  the  grounding  of  the  low-pres- 
sure  winding  at  the  neutral  point  is  a  safer,  more 
practical,  and  cheaper  method  of  protection  than 
is  the  use  of  the  ground  shield. 

Discussion. 

Mr.  Mershon  was  of  the  opinion  that  it  would  be 
unsafe  to  install  high-voltage  feeding  systems  in  a 
city  without  having  either  the  neutral  grounded  or 
else  having  ground  shields  on  the  transformer;  these 
methods  are  more  reliable  than  spark-gaps. 

H.  C.  Wirt,  in  speaking  of  ground  shields,  said 
that  most  of  the  transformers  so  provided  are  now 
made  for  foreign  orders,  the  number  used  in  this 
country  being  insignificant.  He  thought  that  in 
grounding  the  neutral  there  was  some  danger,  but  the 
danger  is  not  so  great  as  that  of  having  the  high- 
tension  turns  come  in  on  the  circuit,  to  which,  he 
believes,  most  of  the  electrical  fires  arc  due. 

Conditions    for    Continuous    Service   over    Lines 

Operated  in   Parallel. 

by  m.  h.  gerry,  jr. 

In  order  to  maintain  a  continuous  service  nearly 
all  the  more  important  transmission  systems  have 
installed  two  or  more  pole  lines,  each  carrying  one 
or  more  circuits.  As  a  rule,  the  circuits  are  operated 
in  parallel,  but  are  so  arranged  that  at  least  one 
of  them  may  be  entirely  disconnected  without  in- 
terrupting the   delivery  of  energy. 

Two  sets  of  conditions  are  met  with  in  grac- 
tice — first,  normal  operating  conditions;  secondly, 
accidental  conditions.  It  is  possible  by  design  to 
provide  for  the  first  and,  in  the  main,  for  the  sec- 
ond. The  normal  operating  conditions  include  in- 
spection, repairs  and  additions  to  the  circuits.  But 
little  work  can  be  done  on  high-pressure  circuits 
while  in  service,  and  it  follows  that  adequate  switch- 
ing devices  must  be  provided  such  that  any  circuit 
may  be  disconnected  without  an  interruption  of  the 
service. 

Both  the  air-break  type  of  switch  and  the  oil 
switch  are  now  available  for  pressures  to  60.000 
volts,  and  may  be  installed  in  various  ways  to  obtain 
the  desired  results.  They  may  be  operated  either 
automatically  or  manually.  There  are  in  use  sev- 
eral systems  of  switching  transmission  circuits  in 
parallel.  Some  arrangements  provide  for  connect- 
ing only  the  low-pressure  side  of  the  transformers ; 
others  only  the  high-pressure  side,  and  still  others 
provide  for  the  connecting  of  both  the  high  and 
low-pressure  sides  in  multiple. 

In  addition  to  normal  operation,  the  accidental 
conditions  which  may  arise  and  affect  the  continuity 
of  the  service  should  be  anticipated  and  provided 
for.  These  conditions,  whatever  may  be  their  pri- 
mary cause,  usually  result  in  an  open  circuit,  a 
short-circuit,  or  a  grounding  of  the  conductors. 
Whenever  one  of  these  occurs  it  is  essential  that  the 
entire  circuit,  or  at  least  the  defective  section,  be 
immediately  isolated  from  the  other  circuits  of  the 
system.  This  may  be  accomplished  either  by  auto- 
matic devices  or  bv  the  attendants.  The  automatic 
methods,  on  account  of  the  time  element  involved, 
are  undoubtedly  superior,  but  the  apparatus  should 
be  of  thoroughly  reliable  construction  and  should  be 
frequently  tested  if  the  best  results  are  to  be  obtained. 
The  best  practice  calls  for  circuit  switches  con- 
trolled automatically  by  means  of  time-limit  overload 
relays  at  the  generating  end,  and  similar  switches 
controlled  by  time-limit  reverse-current  relays  at 
the  receiving  end.  These  devices,  properly  installed, 
will  effectually  isolate  a  transmission  circuit  in  case 
of  trouble,  but  other  conditions  must  also  be  con- 
sidered if  the  service  is  to  be  uninterrupted.  When- 
ever a  parallel  circuit  is  disconnected  it  disturbs  the 
entire  system  and  especially  affects  the  electrical 
pressure.  A  long  transmission  circuit  represents  a 
considerable  capacity,  inductance  and  resistance,  and 
when  this  is  removed  or  placed  in  parallel  to  other 
circuits,  it  becomes  necessary  to  readjust  the  pres- 
sure. This  is  usually  done  by  the  attendants  at 
the  generating  station,  but  a  reliable  automatic  device 
would  be  of  value  for  this  purpose  if  designed  to 
meet  all  the  requirements  of  transmission  service. 

A  considerable  change  in  pressure  at  the  receiving 
end  of  the  line  may  result  in  an  interruption  if 
Induction  motors  or  synchronous  apparatus  be  op- 
erated by  the  current.  The  greater  the  number  of 
circuits  in  parallel,  the  smaller  the  amount  of  dis- 
turbance  produced    by   removing    a     single   circuit. 


Many  of  the  better  high-pressure  transmissions  de- 
pend, however,  upon  two  lines  of  one  circuit  each, 
and  in  case  of  accidental  difficulty  with  one  of  the 
circuits,  the  entire  load  is  carried  temporarily  on  the 
other  line.  By  a  proper  design  this  may  be  suc- 
cessfully accomplished,  and  even  in  the  case  where 
one  of  the  circuits  is  suddenly  isolated  by  automatic 
devices,  the  variation  of  pressure  may  be  kept  within 
such  limits  that  there  will  be  no  interference  with 
the  service. 

The   Protection   of   High-pressure   Tr.\nsmissio.v 

Lines   from   St.\tic  Discharges. 

by  h.  c.  wirt. 

Overhead  ground  wires  have  been  used  in  several 
transmission  plants.  It  is  evident  that  if  efficient 
protection  can  be  secured  at  the  power  house  and 
sub-stations,  it  is  superfluous  to  use  such  an  overhead 
wire.  If  a  ground  wire  be  used,  it  must  be  large 
enough  not  to  break  and  of  material  that  will  stand 
corrosion :  a  suitable  wire  will  cost  almost  as  much 
as  an  additional  transmission  wire. 

A  certain  power-transmission  plant,  having:  three 
power  houses  and  seven  sub-stations,  operating  go 
miles  of  overhead  transmission  lines  at  40,000  volts, 
has  protected  the  greater  part  of  its  transmission 
system  by  Xo.  4  galvanized-iron  wire  placed  at  the 
top  of  the  poles,  half  the  length  being  barbed  wire, 
the  other  half  plain  wire — the  wire  being  grounded 
at  ever}'  fifth  pole.  This  wire  was  installed  about  14 
months  ago ;  before  that  time  many  of  the  poles  had 
been  shattered  by  lightning,  but  since  then  no  pole 
has  been  damaged,  but  some  apparatus  has  suffered 
from  lightning,  the  arc  jumping  from  the  trans- 
former lead  above  the  oil,  in  all  cases.  If  -lightning 
arresters  had  been  placed  at  all  the  stations,  and  no 
overhead  wire  iised,  there  would  probably  have  been 
less  damage  to  apparatus,  but  the  poles  would  have 
been  shattered.  It  is  not  at  present  the  custom  to 
use  lighning  arresters  on  transmission  lines,  and 
it  is  not  known  whether  poles  can  be  protected  in 
any  other  way  than  by  an  overhead  ground  wire. 
It  would  be  of  interest  to  have  data  upon  the  fre- 
quency of  interruption  of  service  of  transmission 
lines  on  account  of  poles  being  damaged  by  lightning. 
My  opinion  at  present  is  that  a  transmission  line 
can  be  protected  from  lightning  discharges  by  suit- 
able apparatus  placed  in  the  stations,  and  that  it 
is  not  necessary  to  use  ground  wires ;  but  an  excep- 
tion will  probably  have  to  be  made  in  cases  where 
poles  are  shattered  with  great  frequency. 

.Another  installation,  operating  at  25.000  volts,  uses 
lightning  arresters  at  stations  and  sub-stations,  with 
reactive  coils,  constructed  to  break  down  at  50  per 
cent,  above  the  working  pressure,  and  with  a  re- 
sistance in  the  ground  connection.  The  arresters 
have  a  series  of  gaps,  and  are  equipped  with  the 
"multiplex  connection."  giving  a  minimum  break- 
down distance  between  line  and  line.  Prior  to  the 
installation  of  this  equipment,  there  was  frequent 
loss  of  apparatus  at  the  stations,  but  since,  no  ap- 
paratus has  failed  on  account  of  lightning,  although 
there  have  been  many  severe  storms.  The  mtnage- 
ment  of  this  plant  had  begun  to  equip  the  trans- 
mission lines  with  a  ground  wire,  but  has  decided 
not  to  proceed  with  this  plan. 

We  have  in  these  two  cases  entirely  opposite 
methods  of  protecting  lines.  In  one  case,  the  man- 
agement is  so  well  satisfied  with  ground  wires  that 
lightning  arresters  will  not  be  used :  in  the  second 
case,  the  management  is  so  well  satisfied  with  light- 
ning arresters  that  ground  wires  will  not  be  used. 
These  two  plants  are  in  country  very  similar  in  its 
physical  characteristics,  and  are  only  a  few  hundred 
miles  apart. 

Much  difference  of  opinion  has  existed  among 
engineers  on  the  value  of  reactive  coils,  in  connec- 
lio'n  with  lightning  arresters.  Some  recent  tests 
made  with  the  best  types  of  lightning  arresters  show 
that  the  arresters  did  not  protect  the  apparatus  until 
reactive  coils  were  used ;  it  seems  now  that  there 
can  be  no  question  that  reactive  coils  are  effective, 
and   therefore   they  should  always   be  used. 

Many  arresters  arc  now  supplied,  adjusted  for  a 
breakdown  pressure  only  50  per  cent,  greater  than 
the  generator  pressure :  it  can  be  determined  only 
by  experience  v.'hether  it  is  feasible  to  set  arresters 
nearer  the  generator  pressure  than  this ;  generators 
are  in  many  cases  insulated  to  stand  only  50  per  cent, 
increase  above  the  working  pressure,  and  in  this  case 
there  is  no  difference  between  the  breakdown  pres- 
sure of  the  insulation  and  the  spark  gap :  but  the 
insulation  of  the  machine  stands  a  one-minute  test 
and  the  static  stresses  exist  only  momentarily,  which 
is  undoubtedly  the  reason  that  apparatus  has  not 
burned  out  more  frequently.  Present  experience 
indicates  that  apparatus,  to  be  safe,  should  stand  an 
insulation  test  of  too  per  cent,  greater  than  rated 
pressure  for  one  minute:  such  apparatus  may  have 
to  be  insulated  for  higher  pressure  than  the  present 
Institute  standard,  as  it  is  extremely  difficult  to 
protect  apparatus  unless  it  will  stand  the  double- 
pressure   test. 

DlSCt'SSION. 

John  S.  Peck  opened  the  discussion  by  caUing  at- 
tention to  a  point  in  Mr.  Wirt's  paper,  in  which  he 
said:  "Many  arresters  now  are  supplied  adjusted 
for  a  breakdown  pressure  only  50  per  cent,  greater 
than  the  generator  pressure."  Mr.  Peck  thought 
that  all  types  of  high-voltage  arresters  are  provided 
with  series  arresters  to  limit  the  current  at  the  time 
of  discharge.       He  said  that  he  had   found  that   in 


WESTERN     ELECTRICIAN 

testing  different  arresters  one  giving  a  breakdown 
test  of  2,000  volts  would  have  this  pressure  raised 
if  a  condenser  were  suddenly  dischar.ged  through  the 
arrester,  and  that  after  such  a  discharge  a  break- 
down pressure  of  10,000  or  15.000  volts  might  be 
required. 

ilr.  Neall  believed  that  the  matter  of  the  light- 
ning arrester  should  not  be  left  to  the  operator.  It 
is  a  matter  of  the  highest  importance  and  calls  for 
the  highest  order  of  understanding. 

Mr.  Blackwell  remarked  that  the  greatest  diffi- 
culty encountered  in  judging  of  the  value  of  light- 
ning arresters  lies  in  the  fact  that  the  trap  is  set 
and  then  we  waif  for  a  couple  of  years  to  see  what 
happens,  and  when  something  at  last  does  happen 
we  are  never  sure  whether  our  trap  was  in  order  or 
not. 

Mr.  Wirt,  in  explaining  what  a  static  arrester  is, 
.said  that  it  is  simply  a  gap  between  line  and  line. 
He  at  one  time  had  a  transformer  installed  on 
10.000  volts  which  burned  out  continually.  He  set 
coils,  but  could  not  prevent  it.  After  putting  in  a 
spark-gap  across  the  line  the  trouble  was  done  away 
with. 

Synchronous    Motors   for   Regulation    of    Power 
Factor  and  Line  Pressure, 
by  b.  g.  lamme. 

Mr.  Lamme,  after  giving  a  general  discussion  of 
this  subject  in  his  paper,  gives  the  following  sum- 
mao',  which  brought  out  the  main  points  to  be 
discussed. 

1.  A  synchronous  motor  can  be  used  to  establish 
leading  or  lagging  currents  in  its  supply  system  by 
suitable  field  adjustment,  and  can  thus  affect  or 
control  power-factor  or  phase  relations  of  the  cur- 
rent  in   the   alternating-current   system. 

2.  A  synchronous  motor  will  set  up  leading  or 
lagging  currents  in  its  supply  system  if  its  field 
strength  is  held  constant,  and  the  pressure  of  the 
supply  system  is  varied  above  or  below  that  gen- 
erated by  the  synchronous  motor.  Such  leading  ,or 
lagging  currents  in  the  supply  system  will  tend  to 
vary  the  pressure  of  the  system.  A  synchronous 
motor  can  thus  act  as  a  regulator  of  the  pressure 
of  its  supply  system. 

3.  This  regulating  action  is  greatest  with  syn- 
chronous motors  which  have  the  closest  true  inherent 
regulation  (as  indicated  by  high  field  magnetomo- 
tive force  compared  with  the  armature  magnetomo- 
tive force)  in  distinction  from  machines  which  have 
close  apparent  regulation  obtained  by  saturation  of 
the  magnetic  circuit. 

4.  If  the  synchronous  motor  is  used  both  for 
regulating  the  power  factor  for  neutralizing  the 
effect  of  other  apparatus  on  the  circuit,  and  for  reg- 
ulating or  steadying  the  pressure  of  the  supply  sys- 
tem, its  normal  capacity  for  regulating  will  be 
diminished. 

5.  The  most  suitable  speeds  for  best  electrical 
conditions  will  in  general  be  considerably  below  high- 
est possible  speeds  as  limited  by  mechanical  condi- 
tions. 

6.  Heavy  dampers  will  increase  the  effectiveness 
of  the  regulating  tendency. 

7.  If  the  synchronous  motor  can  be  used  for 
power  purposes  as  well  as  for  regulation,  its  apparent 
capacity  is  increased.  This  is  due  to  the  fact  that 
the  regulation  is  obtained  by  means  of  a  wattless 
component  and  the  power  from  the  energy  com- 
ponent, and  the  arithmetical  sum  of  these  two  is 
greater  than  their  resultant  which  fixes  the  current 
capacity    of    the    machine. 

8.  Synchronous  converters  in  general  are  not 
suited  for  regulating  the  pressure  or  controlling  the 
power   factor   of   an    alternating-current    system. 

9.  The  costs  of  synchronous  motors  for  regulating 
purposes  will  in  general  be  lower  than  for  alternating- 
current  motors  or  generators  of  customary'  speeds, 
and  will  approach  more  nearly  to  turbo-generator 
practice. 

Discussion. 

Mr.  Blackwell  was  of  the  opinion  that  alternators 
of  extremely  high  pressure  were  not  economical  to 
build  ;  a  speed  of  about  half  the  maximum,  the  pos- 
sible speed  for  which  the  machine  may  be  designed, 
is  the  cheaper  to  build,  because  extreme  strains  are 
avoided  in  the  machine,  which  require  special  con- 
struction to  avoid.  He  thought  that  in  a  large 
plant  anything  other  than  a  power  factor  of  100 
per  cent,  was  extravagant  to  consider,  as  the  copper 
increases  greatly  with  even  small  drops  in  power 
factor. 

W.  L.  Waters  spoke  in  regard  to  the  effect  of  an 
over-excited  motor  on  the  current.  The  effect  is 
that  it  takes  the  current  from  the  line  and  the 
effectiveness  of  the  machine  ought  to  be  gauged  by 
the  amount  of  leading  current   it   can   take. 

W.  B.  Jackson  mentioned  the  possibility  of  syn- 
chronous motors  carrj'ing  the  pressure  at  the  end 
of  the  line  even  higher  than  the  generator  pressure. 
He  said  that  he  knew  of  plants  where  this  was  done. 

Dr.  Perrine  mentioned  in  connection  with  this 
point  that  such  operation  was  carried  on  in  some 
of  the  national  plants,  and  also  that  a  reserve  of 
steam  inachinerj'  was  used  as  a  compensation  for 
large  leading  current  on  the  line.  .Again,  in  some 
of  the  miniiig  plants  supplied  from  long-distance 
lines,  where  the  charge  had  been  made  on  the 
basis  of  the  maximum  current,  it  has  been  found 
advantageous  to  install  synchronous  condensers  for 
maintaining    high-power     factor,    the     plants    being 
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operated  by  induction  motors. 

The  objection  to  synchronous  motors  in  general, 
according  to  Air.  Scott,  is  that  a  large  number  of 
them  scattered  over  a  working  system  do  not  oper- 
ate in  harmony.  They  may  run  all  rieht  for  a  time, 
but  sooner  or  later  are  bound  to  get  out  of  order. 
The  induction  motor  is  the  simple  motor  for  power 
purposes,  and  in  cases  where  low-power  factor  is 
objectionable,  as  in  long-distance  lines,  then  it  is 
all  right  to  correct  this  and  bring  up  the  power 
factor  by  means  of  a  large  synchronous  machine, 
which  is  in  general  under  the  control  of  the  operat- 
ing system. 

S.  B.  Storer  made  mention  of  the  fact  that  a  syn- 
chronous motor  in  a  large  system  has  the  effect  of 
increasing  the  short-circuit  obtainable  at  a  given 
point.  The  present  tendency  is  to  have  a  short- 
circuit  limited  to  as  small  an  amount  as  is  con- 
sistent with  fair  regulation.  With  the  use  of  a  syn- 
chronous regulator  in  the  sub-station  the  short-cir- 
cuit which  it  is  possible  to  obtain  will  be  so  much 
larger  that  it  will  be  a  serious  menace  to  the  safety 
of  any  one  near  the  circuit. 


Walter  H.  Whiteside,  General   Manager 
of  Sales  for  Allis-Chalmers  Company. 

The  new  management  of  the  -\lIi5-ChaImers  Com- 
pany is  certainly  drawing  to  itself  a  group  of  the 
ablest  men  in  their  respective  lines  in  the  countrj-. 
The  latest  acquisition  is  Mr.  Walter  H.  Whiteside, 
who  has  until  within  the  last  few  days  occupied  one 
of  the  most  important  positions  in  the  Westinghouse 


WALTER    H.    WHITESIDE. 

organization,  having  been  the  manager  of  the  Detail 
and  Supply  Department  of  the  Westinghouse  Elec- 
tric and  Manufacturing  Company  of  Pittsburg  and 
at  the  same  time  general  manager  of  the  Saw>'er-Man 
Electric  Company  of  New  York. 

But  Mr.  Whiteside's  experience  has  been  by  no 
means  confined  to  the  electrical  field.  His  first  busi- 
ness connection  dates  back  to  1881,  when  he  entered 
the  employment  of  the  Hercules  Powder  Company, 
the  high-explosive  or  dynamite  branch  of  the  Dupont 
Powder  Company  of  Wilmington.  Del.  He  intro- 
duced the  high-explosive  products  of  this  company 
into  the  Lake  Superior  regions,  including  the  Calu- 
met and  Hecla  mines,  as  well  as  into  other  mining 
districts.  Four  years  later  he  became  associated  with 
the  Cleveland  Electrical  JIanufacturing  Company  of 
Cleveland,  Ohio.  He  remained  with  that  concern 
nearly  12  years,  serving  during  the  first  two  years 
in  various  capacities,  and  for  the  remainder  of  the 
time  being  the  manager  of  the  Chicago  office. 

In  1896  Mr.  Whiteside  was  appointed  manager  of 
engine  sales  for  the  Gates  Iron  'Works  of  Chicago. 
In  1898  the  Westinghouse  Electric  and  Manufacturing 
Company  made  him  the  manager  of  its  Washington 
office.  In  that  position  he  became  associated  not  only 
with  the  largest  electrical  projects  undertaken  in  the 
district  which  his  office  cohered  but  in  other  places 
farther  afield.  His  engineering  work  in  connection 
with  the  installation  of  electrical  power  in  the  dry 
docks  of  the  Navy  Department,  especially  the  docks 
at  Portsmouth.  League  Island  and  Boston,  was 
widely  recognized.  To  him  was  largely  due  the 
credit  for  effecting  the  change  in  voltage  standardiza- 
tion from  80  to  125  volts  in  the  electric-lighting 
and  power  installations  on  board  the  vessels  of  the 
United  States  navy. 

But  Mr.  \Miiteside's  best  work  in  the  commercial 
sense  was  the  building  uo  of  that  immensely  success- 
ful branch  of  the  Westinghouse  electric  organization 
known  as  the  Detail  and  Supply  Department.  Into 
this  department  he  injected  a  new  life  and  vigor  of 
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administration  that  brought  an  admirable  reaping  of 
profitable  results  and  won  him  recognition  for 
marked  executive  ability. 

About  a  year  ago  Mr.  Westinghouse  appointed  Mr. 
Whiteside  general  manager  of  the  Sawyer-Man  Elec- 
tric Company  of  New  York,  thereby  practically 
doubling  his  duties,  for  he  continued  the  manage- 
ment of  the  Detail  and  Supply  Department  of  the 
parent  company  at  Pittsburg.  His  continued  success 
drew  to  him  the  attention  of  men  high  placed  in 
competing  lines. 

Mr.  Whiteside  is  a  man  of  force  and  also  of  de- 
lightful personality.  There  is  no  man  at  the  commer- 
cial end  of  the  great  industrial  companies  better 
known  throughout  the  country  than  he.  Everyone 
who  has  had  dealings  with  him  has  confidence  in 
him,  because  everyone  knows  that  he  is  a  man  who 
keeps  his  word  whether  he  speaks  it  or  writes  it. 
He  is  a  strong  man  for  any  industrial  concern. 

It  is  a  striking  fact  but  one  which  was  fully  ex- 
pected by  all  who  know  the  methods  and  the  policy 
of  the  president  of  the  AUis-Chalmers  Company  that 
in  so  short  a  time  the  reorganization  of  the  person- 
nel of  that  corporation  should  have  brought  together 
as  chiefs  of  staff  men  who  are  so  conspicuously  able 
as  those  who  have  within  the  last  two  or  three 
months  accepted  positions  of  great  responsibility. 

Mr.  Whiteside's  position  will  be  that  of  general 
manager  of  sales  for  all  departments  of  the  AUis- 
Chalmers  Company,  including,  of  course,  the  Bullock 
Electric  Manufacturing  Company,  which  has  become 
the  electrical  department  of  the  Allis-Chalmers  Com- 
pany. His  experience  thoroughly  qualifies  him  for 
this  important  duty,  which  he  takes  up  with  the 
good  wishes  of  his  very  wide  circle  of  business  ac- 
quaintance, ifr.  W'hiteside  will  enter  upon  his  new 
duties  about  the  middle  of  July. 


Spring  Binding  Posts  for  Dry    Battery. 

In  considering  the  question  of  dry  batteries,  at 
first  glance  it  would  seem  difficult  to  imagine  a. 
more  simple  or  convenient  method  of  connecting 
the  wires  to  them  than  by  the  usual  screw  and  nut 
so  universally  found  on  this  type  of  cell.  The 
Fahnestock  Transmitter  Company  of  132  Havemeyer 
Street.  Brookh-n.  N.  Y..  lays  claim,  however,  to 
having  made  an  improvement,  and  the  cut  shows  a 
dry  battery  equipped  with  the  new  spring  binding 
post  that  this  company  is  placing  upon  the  market. 
In  this  connector  the  wire  is  gripped  by  the  action 
of  a  spring,  and  it  is  asserted  that  all  possibility  of 
a  loose  contact  at  the  battery  is  eliminated  and  also 


SPRING    BINDING    POSTS    FOR    DRY    BATTERY. 

that  the  wire  can  be  put  in  or  taken  out  in  one- 
tenth  the  time  it  takes  to  adjust  a  screw  post.  The 
connector  will  grip  any  size  wire  up  to  No.  12  B. 
&  S.,  and  in  making  the  connection  no  screw  driver 
or  pliers  are  needed.  The  Fahnestock  companj'  rec- 
ommends this  connection  on  dry  batteries  for  use 
on  automobiles,  as  it  says  that  no  amount  of  vibra- 
tion or  jar  will  affect  the  contact. 


New  York  Electrical  Society. 

At  the  annual  meeting  of  the  New  York  Electrical 
Society  last  month  the  report  of  Secretary'  Guy 
showed  a  total  membership  of  631.  The  revised 
constitution  and  by-laws  were  read  for  the  second 
time  and  adopted.  F.  W.  Jones,  Gano  S.  Dunn  and 
.\rthur  Williams  received  the  thanks  of  the  society 
as  the  committee  making  the  revision.  The  follow- 
ing-named officers  were  elected:  President,  Frank 
J.  Sprague;  vice-presidents,  C.  G.  Young  (re- 
elected), E.  H.  Mullin  (re-elected),  F.  C.  Bates 
Cre-elected),  Albert  F.  Ganz,  Louis  B.  Marks,  W.  S. 
Rugg:  secretarj-,  George  H.  Guy  (re-elected)  ;  treas- 
urer,  Henr>^  A.   Sinclair    (re-elected). 


As  the  result  of  difficulties  between  the  city  and 
the  Consolidated  Gas  Company  over  the  municipal 
lighting  contract  serious  consideration  is  being  given 
by  Mavor  McClellan  and  Controller  Grout  to  the 
possibility  of  establishing  a  municipal  gas  plant  in 
New  York  cit3^  Under  a  new  section  of  the  charter 
passed  by  the  last  Legislature,  it  is  asserted  the 
Board  of  Estimate  can  issue  bonds  at  any  time  for 
establishing   such    a    plant. 


Canadian  Westinghouse  Factory. 

An  interesting  manufacturing  plant  is  that  under 
construction  at  Hamilton,  Ontario,  for  the  manu- 
facture of  the  electrical  appliances  of  the  West- 
inghouse Electric  and  Manufacturing  Company. 
From  the  time  when  electricity  was  first  made  use 
of  in  Canada  the  Westinghouse  Electric  and  Manu- 
facturing Company  of  Pittsburg  has  furnished  much 
of  this  apparatus  in  the  Dominion,  until  now  the  time 
has  arrived  when  in  justice  to  its  customers  it  is 
found  advisable  to  establish  a  distinctively  Cana- 
dian factor>'  to  secure  that  intimacy  of  relation  which 
is  so  advantageous  alike  to  the  manufacturer  and 
client.  To  join  under  one  management  the  exist- 
ing air-brake  business  and  the  electric  business  to  be 
instituted,  a  new  organization  was  formed  under  the 
name  of  the  Canadian  Westinghouse-Company.  The 
Canadian  company  will  operate  under  the  enjoyment 
of  an  agreement  with  the  Pittsburg  companies,  by 
which  all  designs  and  processes  of  the  older  com- 
panies will  be  at  its  disposal. 

The  lines  of  manufacture  to  be  taken  up  com- 
prise alternating  and  direct-current  generators;  al- 
ternating and  direct-current  motors,  including  rail- 
way motors ;  controllers,   transformers,  switchboards 


ished,  while  the  low  bay  will  be  devoted  to  prepara- 
tion of  rotary  parts,  and  the  gallery  floor  above  the 
latter  will  provide  space  for  the  manufacture  of 
commutators,  brushholders,  bearings,  etc.,  also  tor 
the  tool  room  and  controller  department.  Toilet 
rooms  and  heating  and  ventilating  fans  are  placed 
on  a  narrow  mezzanine  floor  between  high  and  low 
bays,  the  same  being  reached  by  stairways  from  both 
the  ground  and  gallery  floors.  The  elevators  also 
pass  up  through  this  floor  and  industrial  tracks  run 
under  the  mezzanine  along  by  the  foot  of  the  ele- 
vators on  the  ground  floor. 

The  warehouse  has  a  high  bay  in  the  middle,  with 
one  gallery  on  the  west  side  and  two  galleries  on 
the  east  side.  The  machines  deHvered,  as  just  de- 
scribed, from  the  general  machine  shop,  are  passed 
from  the  testing  floor  on  the  west  side  of  the  main 
bay,  and  after  tests  are  finished,  painted  and  shipped 
on  cars  from  the  warehouse  track.  This  track  also 
is  the  means  for  entry  into  the  plant  of  the  less 
-bulk-y  material  and  supplies,  which  are  stored  in  this 
building  for  ready  distribution  to  both  the  general 
and  detail  machine  shops.  The  floor  east  of  the 
tracks  is  at  car-floor  level  to  facilitate  handling  of 
such  material,  and  elevators  are  of  course  provided 
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and  switches,  rheostats,  instruments  and  meters ;  arc 
lamps  and  various   subsidary  apparatus. 

The  new  buildings  provided  consist  of  foundry, 
pattern  shop,  pattern  storage,  general  machine  shop, 
detail  machine  shop,  warehouse,  insulation-treating 
building,  boiler  house  and  transformer  building.  On 
the  diagram  of  the  property  shown  in  the  accom- 
panying illustration  these  are  lettered  from  (A)  to 
fL),  inclusive,  in  the  order  just  recited.  (L)  is  the 
brake  plant  and   (K)   the  office  building. 

In  laying  out  the  manufacturing  buildings  on  the 
property  two  cardinal  points  were  kept  in  view — the 
first,  that  progress  of  material  from  raw  to  completed 
state  should,  as  far  as  possible,  be  in  a  continuous  di- 
rection ;  and  the  second,  that  the  plan  adopted  should 
lend  itself  to  an  initial  installation  which  would 
constitute  a  complete  unit  and  also  be  capable  of 
reproduction  along  its  own  lines  to  an  extent  limited 
only  by  the  total  available  property.  On  the  latter 
point  it  may  be  said  that  something  less  than  half 
of  the  total  installation  is  at  present  under  construc- 
tion, the  northern  half  of  the  foundry  and  ware- 
house along  with  corresponding  machine-shop  wings 
being  left  for  future  extensions.  Regarding  progress 
of  material  through  the  plant,  it  may  be  pointed  out 
that  with  raw  material  received  on  the  track  west 
of  the  foundry  progress  is  in  general  from  this  point 
to  the  warehouse,  from  which  all  shipments  are  to 
be  made  over  tracks  conveniently  located  within  the 
building  for  this  purpose. 

The  foundry  is  of  monitor  roof  construction,  with 
middle  and  two  side  bays.  In  the  west  bay  are 
located  the  cupola  house,  the  coreroom  and  the  brass 
floor,  while  just  outside  along  the  west  wall  are 
located  the  bins  for  pig.  sand,  limestone,  etc.  An 
electrically  driven  elevator  is  provided  to  deliver 
iron  from  yard  to  charging  floor,  and  a  coke  con- 
veyor, also  electrically  driven,  receives  coke  from 
the  railroad  cars  and  deposits  it  in  an  appropriate 
bin  on  the  charging  floor. 

The  pattern  shop,  located  conveniently  near  the 
foundry-,  is  three  stories  in  height,  besides  a  base- 
ment to  accommodate  shafting  for  machinery  on  first 
floor;  the  first  floor  is  devoted  to  carpenter  and 
cabinet-shop  uses,  while  the  second  and  third  floors 
are  for  pattern  making.  An  electric  elevator  serves 
this  building  from  basement  to  top  floor.  The  pat- 
tern storage  building  adjoining  is  similar  in  con- 
struction, except  the  basement,  which  is  unnecessary. 

The  general  machine  shop  is  arranged  with  a  high 
bay  covered  by  a  20-ton  crane  and  the  low  bay  with  a 
five-ton  crane.  In  the  former  the  heavier  machine 
tools  are  located,  and  it  is  here  that  the  stationary 
parts   of  generators   and   motors   will   mainly  be  fin- 


for  distributing  to  the  various  floors.  The  detail 
machine  shop  has  two  floors  throughout,  besides  the 
ground  floor  at  levels  corresponding  to  the  two  gal- 
leries on  the  east  side  of  the  warehouse. 

The  insulation-treating  building  is  separate  from 
the  main  group,  so  that  this  work,  involving  the  use 
of  inflammable  materials,  can  be  isolated.  Con- 
venient communication  with  the  detail  building  is 
provided  by  a  two-story  enclosed  bridge,  cut  off  at 
each  end  by  fire  doors. 

The  boiler  house  is  small  in  comparison  with  the 
main  plant,  which  is  due  to  the  fact  that  the  use  of 
steam  will  be  largely  restricted  to  heating  and  dry- 
ing purposes.  Most  of  the  steam  for  drying  will  be 
used  in  the  insulation-treating  building  next  adjoin- 
ing, but  for  heating  the  building  it  will  be  piped  to 
nests  of  coils  suitably  installed  in  each  building, 
with  fans  to  distribute  the  air  heated  by  these  coils. 

Power  for  manufacturing  and  testing  purposes 
as  well  as  for  lighting  is  to  be  obtained  from  the 
local  electric  power  company,  which  draws  its  ,sup- 
ply  from  Decew  Falls.  Current  will  be  received  in 
the  transformer  house  at  2,400  volts  and  distrib- 
uted at  440  volts  for  general  shop  purposes,  although 
lighting  distribution  will  be  at  no  volts,  and  trans- 
formation to  direct  current  will  be  made  to  supply 
some  of  the  cranes  and  tools. 

The  construction  of  the  buildings,  which  is  in  the 
hands  of  Westinghouse,  Church,  Kerr  &  Co.  of  New 
York  as  engineers  and  general  contractors,  is  of  the 
most  modern  approved  type.  The  foundations  and 
walls  up  to  the  window-sill  line  are  of  concrete, 
above  which  the  walls  are  brick,  laid  up  in  cement 
mortar.  Floors  and  roofs  are  of  reinforced  con- 
crete throughout,  and  in  the  detail  machine  shop  and 
pattern  buildings  even  the  columns  are  of  this  con- 
struction. 

Transportation  between  the  foundry  and  all  build- 
ings, including  the  air-brake  plant,  will  be  by  indus- 
trial railway,  operated  by  a  storage-battery  locomo- 
tive. The  standard  gauge  tracks  on  the  property  are 
directly  connected  with  the  main  line  of  the  Grand 
Trunk  railway  for  receipt  of  material  and  shipment 
of  product. 


An  interesting  exhibit  in  the  Utah  State  Building 
at  the  fair  is  a  photograph  made  with  a  piece  of 
ore  containing  radium.  The  ore  was  obtained  from 
Richardson,  Grande  County,  Utah,  where  it  is  be- 
ing mined  for  commercial  purposes.  The  photograph 
was  taken  by  T.  T.  Whitaker,  director-generd  of 
the  state  exhibit,  by  simply  placing  the  piece  of  o>-r 
on  the  opaque  shutter  of  a  plate  holder  and  !eav:n? 
it    over   night. 


WESTERN     ELECTRICIAN 


July  2,  1904 


Aluminum  Electrical  Conductors.' 

Bv  Roderick  J.  Pakke. 

The  use  of  aluminum  for  electrical  conductors  has 
grown  to  an  extent  which  renders  imperative  the 
consideration  of  its  possibilities  when  designing  any 
system  of  distribution. 

It  is  so  far  the  only  material  which  possesses  the 
requisite  properties  to  render  practical  its  substitu- 
tion for  copper.  Previous  to  1898  aluminum  was 
little  known  in  the  commercial  world,  but  since  that 
year,  when  it  was  first  placed  upon  the  market  in 
the  form  of  solid  drawn  conductors,  the  consumption 
lias  rapidly  increased  until  in  1902,  the  date  of  the 
latest  complete  statistics  available  to  the  writer,  the 
world's  product  was  estimated  at  8,coo  tons  per 
annum.  The  corresponding  production  of  copper 
is  estimated  at  497,000  tons  per  annum  for  all  pur- 
poses. The  statistics  available  up  to  the  present, 
however,  show  that  the  production  and  consumption 
of  aluminum  are  rapidly  increasing  and  that  it  has 
become  a  very  strong  competitor  of  copper  for  elec- 
trical  conductors. 

There  are  now  nine  plants  in  the  world  producing 
aluminum,  of  which  three  are  in  America,  two  in 
France,  and  one  each  in  Great  Britain.  Germany, 
Switzerland  and  Austria.  The  total  power  utilized 
in  the  production  of  the  aluminum  is  from  36,000  to 
40,000  horsepower,   practically  all   waterpower. 

The  following  figures  are  for  commercial  aluminum 
and  commercial  copper  of  sizes  commonly  used  in 
practice,  the  copper  being  hard  drawn : 

Aluininuni.  Copper. 

Specific  aravity a, 68  8.93 

Conductivity  (Matthiessen  standard) 62.00  97.00 

Tensile  slrenEth  (per  s<iuare  inch) 28.000  45,ooo 

Coefficient  of  linear  expansion 0000128  .0000093 

Coefficient  of  temperature  resistance 001 14  .001 17 

Modulus  of  elasticity 9,000.000  u.ooo.ooo 

Using  the   above   figures   we   find   that   the   cross- 

97 
section  of  aluminum  will  have  to  be  —  or  1.564  times 

.62 
that    of    copper    to    have    the    same    resistance    per 
foot.     The   weight    of   aluminum    will    therefore    be 
2.68X1.564 
times  that  of  the  copper,  or  0.47. 

8-93 
The    tensile    strength    of    the    aluminum    will    be 
28,000  X  1.564 

or  0.96  that  of  the  copper. 

4,500  

V  1.564 

The  diameter  of  the  aluminum  will  be  or 

Vi" 
1.J5  that  of  the"  copper. 
The  price  of  aluminum   for  equal   cost   would   be 
I 
or  2.13. 

0.47 

Tabulating  these  results  we  have: 

Aluininuni.  Copptr. 

Cross  section  for  etiual  resistance 1.56  i 

Diameter  for  eiiual  resistance I.z5  1 

Weicht  for  equal  resistance 0.47  ' 

Tensile  strength  for  equal  resistance 0.96  i 

Price  for  e<iual  cost 2.13  ' 

Rate  of  temperature  channe  (resistance) ■  i.oo  i 

By  inspection  of  the  above  table  we  see  at  once 
that  the  principal  difference  which  exists  from  an 
engineering  standpoint  is  that  aluminum  possesses 
less  than  half  the  weight  of  copper  for  equivalent 
resistance.  This  is  a  marked  advantage  and  results 
in  benefit   in  three  ways: 

First. — The  cost  of  transportation  of  aluminum 
is  less  than  that  of  copper. 

Second. — The  cost  of  erection  of  the  aluminum  is 
less. 

Third. — The  durability  of  the  line  is  greater  and 
cost  of  maintenance  is  less  on  account  of  the 
.smaller  strains  to  which  poles,  crossarms,  pins  and 
insulators  are  subjected. 

An  additional  advantage  of  aluminum  is  that  on 
account  of  its  peculiar  nature  it  retains  for  years 
some  of  the  grease  used  in  drawing,  and  this  grease 
prevents  any  great  amount  of  sleet  from  forming 
upon  it,  thus  avoiding  one  of  the  serious  causes  of 
interruption  to  service  over  pole  lines.  This  result 
is  rather  surprising  and  its  announcement  is  often 
greeted  with  incredulity,  but  the  fact  has  been  noted 
often  enough  to  be  well   established. 

To  balance  the  advantages  cited  there  are  the 
following  disadvantages : 

First. — Difficulty  in  making  joints. 

Second. — Greater  sag  due  to  larger  coefficient  of 
expansion. 

Third. — Insufficient  strength  for  conductors  of  the 
sizes  used  for  telephone  and  telegraph  wires. 

Referring  again  to  the  question  of  sleet  affecting 
metallic  conductors,  the  writer  was  informed  by  a 
friend  of  his,  who  is  an  electrical  engineer  for  one 
of  the  large  companies  in  the  United  States,  of  a 
very  practical  illustration.  He  states  that  he  was 
called  to  Kansas  City  to  make  an  inspection  of  the 
Kansas  City  and  Leavenworth  Railroad.  He  hap- 
pened to  get  there  on  a  day  while  there  was  a  very 
severe  sleet  storm  in  progress,  and  he  found  the 
copper  trolley  wires  .so  badly  covered  with  sleet  that 
it  was  almost  impossible  to  run  the  cars  at  all,  and 
they  were  rtmning  scrapers  instead  of  trolley  wheels 
ami  were  compelled  to  keep  a  man  on  top  of  the  car 

I.  A  paper  (somewhat  abridged)  read  before  the  Canadian 
Klectrical  Association,  at  Hamilton.  f)nt..  on  June  15,  1904,  JVIf, 
parke  is  a  consiiUing  electrical  enKineer  of  Toronto, 


to  assist  in  knocking  the  ice  from  the  wire.  On 
the  other  hand  the  aluminum  feeders,  located  on 
poles  adjoining  the  tracks,  were  entirely  free  from 
sleet,  and  he  states  that  this  condition  was  not 
due  to  the  fact  that  the  wires  were  carrying  sufficient 
current  to  warm  them,  because  that  was  not  the  case, 
as  there  was  only  one  car  on  the  line  between  the 
power  house  and  the  part  of  the  line  referred  to,  and 
the  feeder  system  was  of  ample  size,  so  that  the  tem- 
perature rise  was  insufficient  to  have  any  effect  in 
preventing  the  formation  of  sleet.  In  addition  to 
this  there  would  be  from  half  an  hour  to  an  hour 
at  a  time  when  no  car  would  be  on  the  line  at  all, 
and  then  no  current  whatever  would  be  passing 
over  the  line. 

It  does  not  follow,  however,  that  sleet  will  never 
gather  on  aluminum  wire  anywhere,  because  in  the 
neighborhood  of  railroads  and  manufacturing  plants 
the  wires  are  likely  to  become  coated  with  smoke 
or  some  other  foreign  substance  upon  which  the 
sleet  will  form.  In  general,  however,  it  may  be 
safely  assumed  that  sleet  does  not  form  upon  alum- 
inum wires. 

Joints. 

The  difficulty  of  .soldering  aluminum  is  well  known, 
and,  while  it  can  be  done,  the  operation  in  the  ma- 
jority of  cases  is  attended  with  so  much  difficulty 
that  unsoldered  joints  are  preferable.  The  difficulty 
in  soldering  aluminum  arises  from  three  causes: 

First. — Because  solder  does  not  alloy  with  alumi- 
num at  a  low  temperature.  It  will  alloy  with  cop- 
per at  approximately  460°  F.,  but  the  alloying  tem- 
perature with  aluminum  is  about  200''  F.  higher. 

Second. — Because  of  the  high  thermal  conductivity 
of  aluminum  the  latter  metal  conveys  the  heat  away 
very  rapidly  from  the  solder  and  from  the  soldering 
iron,  making  it  difficult  to  maintain  a  soldering  tem- 
perature. 

Third. — When  aluminum  is  exposed  to  the  air 
a  thin  invisible  coating  of  oxide  of  aluminum  in- 
stantly forms  upon  the  surface,  although  in  this  re- 
spect aluminum  is  not  different  from  all  other  metals, 
because  the  surface  of  any  metal  becomes  covered 
with  its  oxide  immediately  after  exposure  to  the 
atmosphere.  It  is  well  known  that  it  is  necessary  to 
remove  this  oxide  coating  in  order  to  permit  of  the 
formation  of  an  alloy  between  the  solder  and  the 
metal,  because  the  alloying  can  only  take  place  on  a 
clean  surface  of  metal  and  the  interposing  film  of  oxide 
prevents  the  solder  from  coming  into  actual  contact 
with  the  metal.  In  regard  to  other  metals  than  alum- 
inum, the  oxide  coating  can  be  dissolved  by  means 
of  soldering  salts,  but  no  such  salt  or  flux,  so  far 
as  the  writer  can  learn,  has  been  discovered  for 
aluminum;  hence  the  difficulty  in  soldering  it.  At- 
tempts have  been  made  to  use  various  materials 
as  fluxes  to  remove  the  oxide  coating  of  the  alumi- 
num, but  the  results  have  not  been  satisfactory,  and, 
in  fact  have  been  in  most  cases  detrimental  to  the 
aluminum  because  of  the  resulting  formation  of  a 
chemical  compound  which  interferes  with  soldering 
instead  of  facilitating  it. 

By  joining  aluminum  wires  smaller  than  No.  0000 
B.  &  S.  gauge  the  two  ends  are  inserted  into  a  piece 
of  flattened  tube  and  the  tube  given  two  and  one-half 
twists  by  means  of  two  pairs  of  ordinary  wire  con- 
nectors. This  makes  a  perfectly  satisfactory  joint  of 
low  resistance  and  as  strong  as  the  wire  joined. 

Larger  sizes  are  conveniently  joined  in  any  of 
three  ways. 

First. — By  means  of  the  ordinary  dovetail  cable 
splice.  (The  Niagara  Falls-Buffalo  line,  consisting 
of  500,000  circular  mils  aluminum  cable,  is  joined 
in  this  way,  and  has  been  in  use  for  three  years  and 
has  given  perfect  satisfaction.) 

Second. — By  means  of  terminals  compressed  on  the 
ends  of  the  cables  at  the  factory,  these  terminals 
being  threaded  and  thus  adapted  to  be  united  in 
the  field  by  a  threaded  stud. 

Third. — By  inserting  the  ends' to  be  joined  into  a 
cast  sleeve  and  compressing  the  sleeves  between  dies 
in  a  small  portable  press. 

Taps  are  made  by  means  of  aluminum  clamps,  one 
of  which  carries  a  lug  into  which  the  tap  wire  is 
either  soldered  or  secured  by  set  screws.  Soldering 
into  a  lug  is  one  of  the  pieces  of  aluminum  soldering 
which  can  be  readily  accomplished. 

It  will  be  seen  from  the  above  that  the  diffiailties 
of  making  aluminum  joints  have  been  reduced  to  an 
extent  which  leaves  almost  no  disadvantage  what- 
ever. 

Sag. 

The  sag  of  aluminum  conductors  is  somewhat 
greater  than  that  of  copper  in  hot  weather,  and  on 
ordinary  spans  on  account  of  the  fact  that  the  co- 
efficient of  expansion  of  aluminum  is  38  per  cent, 
greater  than  that  of  copper. 

The  sag  is  not  as  much  greater  as  might  be  ex- 
pected, however,  because  the  lower  modulus  of  elas- 
ticity of  aluminum  causes  it  to  contract  more  as  the 
strain  is  relieved  from  it  and  because  the  weight  of 
ahnninum.  for  equal  areas,  is  only  three-tenths  that  of 
copper,  while  the  strength  of  it  is  two-thirds  that  of 
copper.  This  causes  aluminum  to  slart  with  a  smaller 
minimum    sag  than    copper. 

One  curious  result  of  this  is  that  whereas  alumi- 
num will  have  a  maximum  sag  of  three  or  four  inches 
more  than  copper  in  a  100-foot  span,  it  will  have 
actually  a  smaller  maximum  sag  in  a  r, 000- foot 
span,  for  while  the  span  moves  farther  or  de- 
flects more  rapidly  than  copper  for  a  given  tempera- 
ture  change,  it   starts   \vith   so  much   smaller  sag  al 


low  temperature  that  it  never  overhauls  the  copper 
when  long  spans  are  used.     On  this  account  and  that  . 
of  its   small   weight,    it   would   seem   to  be  the  best 
material  for  long-span  work. 

The  use  of  a  reliable  dynamometer  for  stringing 
aluminum  wire  is  strongly  recommended,  as  experi- 
ence seems  to  indicate  that  it  is  a  difficult  matter 
lo  obtain  linemen  experienced  in  handling  aluminum 
wire  or  who  can  be  depended  upon  to  provide  that 
proper  sags  shall  be  set  when  stringing  the  wire. 
The  use  of  the  dynamometer  does  not  involve  any 
greater  expense  for  the  stringing  of  aluminum  con- 
ductors than  its  non-use  when  stringing  copper  con- 
ductors, because,  owing  to  lighter  weight  of  the 
former,  the  material  can  be  handled  much  more  easily 
and  quickly  than  the  copper  can,  size  for  size. 

Gener.\l  Conclusions. 

The  third  objection  for  aluminum  applies  only  to 
telegraph  and  telephone  lines  and  similar  work.  The 
smallest  size  of  aluminum  which  it  would  be  ad-- 
visable  to  use  in  pole-Hne  work  is  No.  4  B.  &  S. 
gauge,  which  has  a  breaking  strength  of  about  1,000 
pounds,  which  is  the  minimum  strength  that  should 
be  allowed  in  any  conductor  on  a  pole  line  if  unin- 
terrupted service  must  be  given  over  it. 

The  principal  uses  of  aluminum  conductors  have 
been  for  railway  feeders,  high-tension  transmissions 
and  bus  bars.  Its  use  in  Canada  has  not  been  very 
extensive,  due  to  the  fact  that  the  beginning  of  its 
manufacture  here  is  of  rather  recent  date.  But 
there  are  very  few  places  in  the  United  States  where 
it  is  not  found  in  service.  Very  little  need  be  said 
about  its  use  for  railway  feeders,  which  have  ab- 
sorbed nearly  two-thirds  of  what  has  so  far  been 
used.  This  use,  however,  presents  no  problems  with 
which  engineers  are  not  familiar.  For  power  trans- 
mission its  use  has  become  very  extensive.  The 
longest  and  largest  transmissions  in  the  world  are 
now  made  over  aluminum.  From  informatioil  fur- 
nished me  by  one  of  the  manufacturers  of  aluminum 
conductors  I  have  selected  the  following  list  and  data 
which  may  be  of  interest : 

No.    of  Miles  C.  M,  Area 

Location.                                             Cables.  Per  Cable,    of  Each. 

Niagara  Falls  to  Buffalo 3  20  500,000 

Shawinitjan  Falls  to  Montreal 3  ii=.  183.708 

Electra  to  Mission  San  Jose 3  100  471,034 

Colgate  to  Oakland 3  144  211.000 

FarminKton  River  to  Hartford 3  11  336.420 

Lewiston,  Me 3  3.5  '          144,688 

Ludlow,  Mass 6  4.5  135,247 

In  addition  to  the  foregoing  list  the  lines  of  the 
Telluride  Power  Transmission  Company  in  Utah, 
Colorado  and  Montana  use  nearly  2,000  miles  of  wire, 
involving  transmission  distances  of  130  miles. 

The  question  of  the  durability  of  aluminum  con- 
ductors has  frequently  been  raised  since  they  have 
been  brought  into  active  competition  with  copper, 
but  so  far  the  information  available  shows  that 
aluminum  has  thoroughly  established  itself  as  a 
conductor  material  offering  no  disadvantages  which 
are  not,  in  other  respects,  proportionately  found  in 
regard  to  copper  or  iron.  Aluminum  is  not  readily 
oxidizable,  and  the  greater  number  of  mineral  acids 
seem  to  have  no  chemical  effect  upon  it,  but  chlorine 
in  any  of  its  unstable  combinations  is  more  or  less 
detrimental  to  it,  particularly  where  the  conductors 
are  exposed  to  sea  air  or  where  they  are  installed 
within  the  vicinity  of  certain  chemical  works. 

On  the  other  hand,  copper  is  liable  to  be  detri- 
mentally affected  by  atmospheres  laden  with  acid 
fumes ;  consequently  it  would  hardly  be  fair  to  con- 
demn aluminum  for  lack  of  permanency  any  more 
than  it  would  be  to  condemn  copper.  The  most 
common  impurity  of  aluminum  is  sodium,  which 
forms  a  very  unstable  allo3%  readily  attacked  and 
corroded  in  even  slightly  moist  atmospheres.  This 
defect  can  be  provided  against  by  the  manufacturers, 
and  no  doubt  the  consumer  can  depend  upon  the 
purity  of  aluminum  furnished  by  any  responsible 
manufacturer  as  readily  as  he  can  depend  upon  the 
guaranteed  qualities  or  characteristics  of  copper 
purchased  from  any  responsible  copper  manufacturer. 
Aluminum  conductors  were  first  placed  on  the 
market  in  the  form  of  solid  drawn  wire,  and  in 
this  form  a  considerable  quantity  of  it  was  installed 
on  transmission  lines.  Subsequent  experience  has 
demonstrated  that  the  tensile  strength  of  any  given 
aluminum  conductor  is  increased  somewhat  by  build- 
ing it  up  of  several  smaller  strands  wound  together, 
and  since  this  form  has  been  adopted  the  writer  has 
not  been  able  to  learn  of  any  instances  in  which  the 
conductors  have  broken  on  account  of  deficient  ten- 
sile strength,  where  tney  have  been  properly  in- 
stalled. 

In  coimection  with  the  installation  of  the  elec- 
tric-lighting and  power-distribution  system  along 
the  Welland  Canal,  this  work  being  now  in  progress, 
the  government  purchased  a  quantity  of  aluminum 
and  copper  conductors  for  the  transmission  and  dis- 
tributing circuits. 

The  writer's  specifications  called  for  No.  0,  No.  2, 
No.  4,  No.  6  and  No.  10  B.  &  S.  copper  conductors, 
the  No.  6  B.  &  S.  to  be  medium  hard-drawn  and  the 
No.  10  to  be  hard-drawn.  Tenders  were  also  taken, 
as  alternative,  for  the  supply  of  aluminum  con- 
ductors of  conductivities  equivalent  lo  those  of  cop- 
per conductors  specified,  and  on  comparing  tenders 
it  was  found  that  the  No.  000,  No.  o  and  No.  2  B.  & 
S.  aluminum  conductors  offered  as  equivalents  for 
the  No.  0,  No.  2  and  No.  4  copper  would  cost  less 
than  the  copper,  and  the  aluminum  was  purchased. 
The  aluminum  equivalent   fo]-   }^o.   (i  copper,   tqkjng 
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into  consideration  the  tensile  strength  specilied  for 
the  medium  hard-drawn  copper,  was  found  to  be 
more  expensive  than  the  copper,  consequently  cop- 
per was  purchased  for  the  No.  6  and  No.  lO  gauges. 
The  writer  desires  to  explain  that  the  gauge  numbers 
just  mentioned  for  the  aluminum  conductors  do  not 
represent  the  correct  relative  proportions  as  compared 
with  copper,  but  are  the  nearest  gauge  numbers  cor- 
responding to  the  area  of  the  aluminum  conductors 
representing  the  copper  equivalent. 

The  writer  tested  a  proportion  of  the  aluminum 
conductors  for  cross-section,  tensile  strength,  tor- 
sion and  resistance,  and  found  the  results  given  in 
the  table  below : 
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The  above-mentioned  results  of  the  tests  seem 
to  show  that  the  tensile  strength  increases  somewhat 
with  a  reduction  in  area  of  the  smaller  strands  com- 
posing the  conductor. 

Also  it  will  be  seen  that  the  conductivity  of  the 
aluminum  conductors  as  compared  with  that  of  pure 
copper  conductors  of  the  equivalent  smaller  gauges 
specified  is  approximately  99.3,  98.5  and  99  per  cent, 
respectively,  and  the  respective  breaking  strains  of 
the  aluminum  per  square  inch  exceed  the  breaking 
strain  usually  allowed  for  soft  copper  (pure), 
namely.  23,600  pounds. 

The  questions  are  often  asked  with  relation  to 
alternating-current  work  as  to  the  respective  ca- 
pacity, self-induction  and  skin  effects  of  aluminum 
and  copper. 

As  aluminum  is  one-quarter  greater  in  diameter 
than  equivalent  copper,  it  is  evident  that  the  self- 
induction  of  the  line  will  be  the  same  when  the 
aluminum  wires  are  separated  25  per  cent,  more 
than  the  copper  wires. 

The  static  capacity  of  the  aluminum  will  be  ap- 
proximately five  per  cent,  greater  than  that  of  copper 
with  the  same  spacing. 

The  skin  effect  will  be  exactly  ihe  same  .with 
either  of  the  two  metals,  since  the  effect  of  the 
greater  diameter  of  the  aluminum  is  exactly  offset 
by  its  greater  specific  resistance  in  making  the  cal- 
culations for  the  per  cent,  increase  of  resistance. 

All  practical  transmission  lines  possess  sufficient 
excess  of  self-induction  over  capacity  to  cause  a 
slight  lag  in  alt'Crnating  currents,  and  the  power 
factor  over  an  aluminum  line  would  therefore  be 
slightly  better  than  that  over  a  copper  line  on  account 
of  the  smaller  self-induction  and  greater  capacity. 
The  difference  is  small,  but  what  there  is  is  in  favor 
of  aluminum. 

The  market  prices  of  aluminum  and  copper  have 
always  been  such  for  the  last  five  years  that  from 
five  to  15  per  cent,  can  be  saved  by  the  purchase  of 
aluminum. 

For  instance,  the  present  market  price  of.  copper 
is  about  14  cents.  An  equivalent  price  of  aluminum 
would  be  29.8  cents,  whereas  aluminum  can  be  had 
today  for  27.5  cents,  or  the  equivalent  of  13-cent 
copper. 

In  view  of  all  the  facts  it  would  seem  that  we 
are  no  longer  compelled  to  confine  ourselves  to  a 
single  material  for  carrying  current,  as  was  for- 
merlv  the  case. 


Electric-railway  Tests  at  St.  Louis. 

In  an  article  in  The  World  Today  on  the  work 
of  the  Electric  Railway  Test  Commission  of  the  St. 
Louis  Exposition,  Professor  Henry  H.  Norris  says : 
"The  actual  planning  and  conduct  of  the  tests  are 
in  direct  charge  of  an  executive  committee  of  which 
the  chairman  is  Prof.  W.  E.  Goldsborough.  chief 
of  the  Department  of  Electricity,  Li^niversal  Exposi- 
tion. Prof.  H.  H.  Norris  of  Sibley  College,  Cornell 
University,  is  superintendent  of  electric-railway  tests, 
and  associated  with  him  as  assistant  superintendents 
are  Profs.  B.  V.  Swenson  of  the  L'niversity  of  Wis- 
consin and  Prof.  H.  T.  Plumb  of  Purdue  University. 
About  35  young  men  from  these  institutions  will 
perform  the  actual  observations,  and  these  are  al- 
ready undergoing  a  special  preparation  for  their 
important  work.  In  order  that  the  conduct  of  tests 
may  be  as  efficient  as  possible,  each  of  the  three 
large  companies  which  manufacture  electric-rail w.ay 
machinen-  has  appointed  a  representative  to  act  upon 
an  advisory  committee.  These  are  as  follows  :  Gen- 
eral Electric  Compan}-,  Mr.  A.  H.  Armstrong:  West- 
inghouse  Electric  and  Manufacturing  Company,  Mr. 
Clarence  Renshaw ;  AHis-Chalmers  Company  and  the 
Bullock  Electric  Manufacturing  Company,  Mr.  W.  S. 
Arnold." 


Government  Space-telegraph   Commis- 
sion. 

On  June  25th  President  Roosevelt  appointed  Rear 
Admiral  Robley  D.  Evans.  Rear  Admiral  Henrj'  N. 
]\Iann.  Brigadier  General  A.  W.  Greely.  Lieutenant 
Commander  Joseph  L.  Jayne  and  Professor  Willis 
S.  ^loore.  chief  of  the  Weather  Bureau,  as  a  board 
to  consider  the  question  of  wireless  telegraphy  in 
th^  service  of  the  national  government. 


Delegates   to  and    Programmes   of  the 
International  Electrical  Congress. 

As  readers  of  the  Western  Electrician  are  aware, 
a  number  of  national  electrical  bodies  have  already 
arranged  to  co-operate  in  the  International  Elec- 
trical Congress  of  St.  Louis.  In  America  a  number 
of  these  co-operating  bodies  are  to  hold  simultaneous 
conventions  in  St.  Louis  during  the  congress  week 
and  to  hold  joint  sessions  with  specified  sections  of 
the  congress  on  definitely  appointed  days.  Other 
bodies  are  not  going  so  far  as  to  hold  simultaneous 
conventions  and  joint  sessions,  but  have  accepted 
their  invitations  to  send  delegates  to  the  congress. 
Invitations  to  send  delegates  have  been  sent  to  30 
national  electrical  and  scientific  bodies  all  over  the 
world. 

The  following-named  bodies  have  already  prom- 
ised to  hold  simultaneous  conventions  and  joint  ses- 
sions :  American  Institute  of  Electrical  Engineers, 
American  Electrochemical  Society,  American  Phy- 
sical Society,  International  Association  of  Municipal 
Electricians  and  American  Electrotherapeutic  Asso- 
ciation. 

The  following-named  bodies  have  promised  to 
send  delegates  to  the  congress:  National  Electric 
Light  Association,  Association  of  Edison  Illuminat- 
ing Companies. 

In  Europe  the  following-named  bodies  have  prom- 
ised to  send  delegates  to  the  congress :  Societe 
Internationale  des  filectricicns,  Sweizerischer  Elck- 
trotechnischer  Verein.  It  is  expected  that  the  Insti- 
tution of  Electrical  Engineers  of  Great  Britain  and 
the  Electrotechnischer  Verein  of  Berlin  will  also 
send  delegates.  It  is  hoped  that  other  European 
national  electrical  bodies  will  also  co-operate. 

The  delegates  accredited  to  the  congress  from 
various  co-operating  bodies  are  not  expected  to  be 
called  upon  to  vote  upon  any  questions  of  national 
importance,-  All  matters  concerning  units,  stand- 
ards, etc..  will  He  within  the  province  of  the  cham- 
ber of  government  delegates.  All  delegates  of  the 
co-operating  bodies  are  invited  to  read  papers  before 
any  section  of  the  congress  they  select.  Such  papers 
will  be  printed  in  the  congress  transactions  as  being 
offered  by  the  delegate  on  behalf  of  the  co-operating 
body.  The  paper  and  discussion  thereon  will  subse- 
quently be  offered  by  the  congress  to  the  co-operating 
body  for  incorporation  in  its  own  transactions  if  de- 
sired. 

The  delegates  of  the  American  Institute  of  Elec- 
trical Engineers  and  their  papers  to  the  congress  are 
as  follows : 

Ralph  D.  Mershon  ( Sec.  D) . — "The  Maximum 
Distance  to  Which  Power  Can  Be  Economically 
Transmitted." 

Prof.  M.  I.  Pupin  (Sec.  A). — "Electrical  Impulses 
and   Multiple  Oscillators." 

Prof.  C.  P.  Steinmetz  (Sec.  D). — "The  Theory 
of  the  Single-phase  Motor." 

The  delegates  of  the  Electrochemical  Society  and 
their  papers  to  the  congress  are  as  follows : 

Prof.  W.  D.  Bancroft  (Sec.  C).— "The  Chemistry 
of  Electroplating." 

Prof.  H.  S.  Carhart  (with  Dr.  G.  A.  Hulett.  Sec. 
C)'. — "The  Preparation  of  Materials  for  Standard 
Cells  and  Their  Construction." 

Prof.  L.  Kahlenberg  ( Sec.  C) . — "The  Electro- 
chemical Series  of  the  Metals." 

The  delegates  of  the  National  Electric  Light  As- 
sociation and  their  papers  to  the  congress  are  as  fol- 
lows : 

George  N.  Eastman  { Sec.  E) . — "Protection  and 
Control'  of  Large  Hieh-tension  Distributing  Sys- 
tems." 

G.  Ross  Green  (Sec.  E). — "American  Meter  Prac- 
tice." 

Dr.  F.  A.  C.  Perrine  (Sec.  D). — "American  Prac- 
tice in  High-tension  Line  Construction  and  Opera- 
tion." 

The  delegates  of  the  Association  of  Edison  Il- 
luminating Companies  and  their  papers  to  the  con- 
gress are  as  follows : 

W.  C  L.  Eglin  ( Sec.  E) . — "Rotary  Converters 
and  Motor  Generators  in  Connection  with  the  Trans- 
formation of  High-tension  Alternating  Current  to 
Low-tension  Direct  Current." 

L.  A.  Ferguson  ( Sec.  E) . — "Underground  Elec- 
trical Construction." 

Gerhard 'Goettling  (Sec.  E). — "Storage  Batteries 
as  an  Adjunct  to  Station  Equipment." 

The  delegates  and  papers  of  the  other  co-oper- 
ating bodies  have  not  yet  been  appointed. 

In  response  to  invitation  the  following-named  for- 
eign governments  have   appointed   delegates : 

Switzerland. — Prof.  Ferdinand  Weber  and  Prof. 
Francois  Louis  Schule. 

Norw'ay   and    Sweden. — Prof.    G.    Arrhenius. 

India.— Mr.  J.  C.  Shields. 

Mexico. — Mr.    Rafael    R.    Arizpe. 

The  appointments  from  Great  Britain.  France.  Ger- 
mpny.  Austria-Hungao'.  L^nited  States.  Belgium. 
Italy.  Denmark,  Soain.  Portugal.  Australia,  Japan. 
Qiina.  Brazil,  Chili  and  Peru  have  not  yet  been 
made.  It  is' stated  that  appointments  are  being 
made. 

The  following  are  the  programmes  of  papers 
promised  for  sections  F  and  G.  Similar  programmes 
of  sections  A.  B,  C.  D  and  E.  have  already  been 
published  : 

Section   F.     Electric    Transportation. — Chairman.  Dr. 
Louis   Duncan;    secretary.    A.    H.    Armstrong. 

Ernst  Danielson.WThegry  of  Compensated  Re- 
pulsion Motor." 


Philip  Dawson. — "Electrification  -of  British  Rail- 
ways." 

F.  J.  Eichberg. — "Single-phase  Electric  Railwsiys." 
,  Prof.  F.  Niethammer. — "Alternating  vs.  Direct- 
current  Traction."  '  '. 

Prof.  Rasch. — "The  Puffer  Machine  in  Railway 
Service  and  Its  Most  Suit?ibie  Control." 

A.  H.  Armstrong. — "The  Electrification  of  Steam 
Lines." 

B.  J.  Arnold. — "Electric  Railways." 

Louis  Duncan. — "General  Review  of  Railway 
Work." 

■J,  B:'  Eritz.^'Jhe  Storage  Battery  in  Electrical 
Railway  Service." 

C.  0.  Mailloux. — To  be  announced. 

E.  H.  McHenry. — "Sorne  Qualifications  of  Elec- 
tric Railway  Equipment  for  Trunk  Lines." 

R.  A.  Parke. — "Braking  High-speed  Trains." 
W.    B.    Potter. — "Electric    Railways." 

F.  J.    Sprague. — "The    History    and    Development    ■ 
of   the   Electric   Railway." 

L.  B.  Stillwell.^"Nofes  on  the  Electrical  Equip- 
ment of  the  WUkesbarre  and  Hazleton  Railway 
Company." 

H.  G.  Stott. — "Central-station  Economics  and 
Operation." 

W.  J.  Wilgus. — "Equipping  the  Central  Terminal.", 

Section  G.  Electric  Contmiinication. — Chairman. 
F.  W.  Jones;  secretary,  B.  Gherardi. 

Senor  Don  Julio  Cevera  Baviera. — "Electric  Com- 
munications in  Spain." 

Dr.  J.  A.  Fleming,  F.  R.  S. — "The  Present  State 
of  Wireless   Telegraphy." 

John  Hesketh. — "A  New  Danger  to  Lead-covered 
Aerial  Telephone  Cables." 

Joseph  Hollos. — "Simultaneous  Telegraphy  and 
Telephony."'  .         .        .  •■■ 

Saitaro  Oi. — "Telephony  and  Telegraphy  in 
Japan." 

V.  Poulsen. — "System  for  Producing  Continuous 
Electrical  Oscillations." 

G.  de  la  Touahne. — "Questions  Connected  with 
Rates  and  Management  in  a  Telephone  Exchange." 

J.  C.  Barclay. — "Printing  Telegraph  Systems." 

Dr.  Albert  C.  Crehore. — "Rapid  Telegraphy." 

Dr.  Lee  De  Forest. — "Wireless  Telegraph  Re- 
ceivers." ' 

Patrick   P.   Delaney. — "Rapid   Telegraphy." 

Hammond  V.  Hayes. — "Telephony." 

Franz  J.  Dommerque. — "The  Telephone  Problem 
in  Large  Cities." 

Reginald'A.  Fessenden. — "Wireless  Telegraphy." 

J.  C.  Kelsey. — "Features  of  Two-strand  Common- 
battery  Systems." 

Kempster  B.  Miller. — "Problem:  Automatic  vs. 
Manual  Telephone  Exchange." 

F.  A.  PickernelI.^^"Telephony." 

Louis  M.  Potts. — "Printing  Telegraphy." 

Colonel  Samuel  Reber. — "Military  Use  of  the  Tele- 
phone, Telegraph  and  (Table." 

Prof.  George  F.  Sever. — "Electrolysis  of  Under- 
ground Conductors." 

L.  W.  Stanton. — "Economical  Features  in  Modern 
Telephone  Engineering." 

John  Stone  ,  Stone. — "The  Theory  of  Wireless 
Telegraphy." 

Up  to  June  23d  1,776  adhesions  to  the  congress 
had  been  received  and  over  150  papers  promised. 
Twelve  of  these  papers  have  already  been  delivered. 
Arrangements  are  now  being  completed  for  printing 
papers  in  advance  of  the  congress,  so  that  all  that 
are  received  in  sufficient  time  will  be  ready  for  cir- 
culation among  the  congress  members  at  St.  Louis. 
Efforts  are  being  made  to  secure  as  many  of  the 
promised  papers  as  possible  in  advance. . 


Weston  Patents  Sustained. 

The  Weston  Electrical  Instrument  Company  of 
Newark,  N.  J.,  has  recently  secured  favorable  de- 
cisions in  two  suits  bearing  on  infringements  of  its 
patents.  One  suit  is  against  the  Empire  Electrical 
Instrument  Company  to  restrain  infringement  of 
Dr.  Weston's  patent  No.  497,482.  covering  shunt 
connections.  Judge  Holt  of  the  United  States  Cir- 
cuit Court  in  the  Southern  District  of  New  York,  in 
his  opinion,  says  that  the  proof  of  infringement  is 
conclusive  and  directs  that  there  should  be  a  decree 
for  the  complainant,  granting  a  perpetual  injunction. 
This  decision  upholds  Dr.  Weston's  inventions  of 
the  modern  station  ammeters,  using  shunts,  that  are 
utilized  as  indicating  instruments  for  measuring  the 
strength   of   current   in   direct-current   circuits. 

The  other  case  was  against  the  Jewell  Electrical 
Instrument  Company  and  Edward  Jewell.  The"  ap- 
plication for  a  temporary  injunction  restraining  the 
defendants  from  infringing  patent  No.  392,387,  issued 
November  6,  1888,  to  Edward  Weston,  and  covering 
certain  electrical  measuring  apparatus,  was  granted 
in  the  United  States  Circuit  Court,  Northern  Dis- 
trict of  Illinois.  The  judge  says  that,  from  the 
records,  there  seems  to  be  no  doubt  as  to  the  de^ 
fendants'  infringement. 


The  electrical  department  of  the  U.  S.  S.  Kentucky 
is  unusually  complete,  and  not  only  are  all  of  the 
turret  motors  electric,  but  the  ammunition  hoists, 
deck  winches  and  boat  cranes  are  electric.  The 
bunker  chutes  load  directly  to  the  coal  bunkers,  and 
this  feature,  combined  with  fast  electric  deck  wincliifs, 
makes  the  Kentucky  a  rapid  and  easy  ship  to  coal. 
The  crew  in  one  working  day  put  in  ovc  i.iro 
tons  of  coal. 
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Indiana  Telephone  ttems. 

The  Wilmott  Mutual  Telephone  Company,  capi- 
talized at  $10,000,  has  been  incorporated  and  will 
build  an  exchange  in  Wilmott  and  lines  throughout 
Whitley  County.  J.  W.  C.  Scott  and  Franklin  Hunt 
are  among  the  incorporators.  Another  new  com- 
pany is  the  Urbana  Independent  Telephone  Company 
of  Urbana.  The  capital  stock  is  $10,000.  The  lead- 
ing directors  are  Emanuel  Staver,  Adam  Cook  and 
E.  F.  Baker. 

The  Brownstown  Telephone  Company  has  pur- 
chased and  taken  over  the  property  of  the  Jackson 
Telephone  Company,  with  a  small  exchange  at  Tam- 
pico. 

The  Delaware  and  Madison  Counties  Telephone 
Company  is  adding  upward  of  go  miles  of  w'ire  to 
its  system,  principally  reaching  into  the  rural  neigh- 
borhoods in  the  vicinity  of  Anderson,  Muncie  and 
El  wood. 

The  Mt.  Pleasant  Telephone  Company  of  Medford 
has  completed  its  system  and  is  now  in  operation. 
It  will  have  two  trunk-line  connections  with  Muncie. 

The  Citizens'  Telephone  Company  of  Terre  Haute 
has  extended  its  toll  line  to  Lewis.  The  company 
is  contemplating  other  extensions  and  improvements. 

The  Fulton  Telephone  Company  held  its  annual 
meeting  last  week  and  elected  officers  as  follows : 
President,  George  Rentschler :  secretary  and  super- 
intendent, H.  L.  Becker;  treasurer,  Elmer  E.  Jack- 
son. 

The  Home  Telephone  Company  of  Elkhart  is  ex- 
tending its  lines  with  a  view  of  connecting  the 
Granger   exchange. 

It  is  reported  that  the  work  of  overhauling  and  re- 
constructing of  the  Merchants'  Mutual  Telephone 
Company's  system  at  Michigan  City  is  progressing 
rapidly.  The  company  will  expend  $20,000  in  better- 
ments. 

The  annual  convention  of  the  Indiana  Independent 
Mutual  Telephone  Association,  scheduled  for  Lafay- 
ette this  week,  promises  to  be  well  attended.  The 
sessions  will  be  in  Thompson's  Hall.  Those  expected 
to  be  present  and  read  papers  are :  Hon.  Hugh  A. 
Dougherty.  Bluffton;  H.  B.  Sales,  Indianapolis;  J.  F. 
McHugh,  S.  B.  Fowler,  Lafayette;  E.  M.  Coleman, 
Louisville ;  Henry  A.  Bamhart,  Rochester,  and  Pro- 
fessor J.  C.  Kelsey  of  Purdue  University.  Among 
the  list  of  entertainments  provided  by  the  local  com- 
mittee, visits  to  the  Sterling  Electric  Company's 
plant  and  Purdue  University  are  planned.  F. 


Telephone  News  From  The  Northwest. 

Telephone  connection  has  been  completed  between 
Thief  River  Falls,  Minn.,  and  Holt,  New  Folden  and 
Middle  River. 

Complaints  are  loud  and  numerous  at  Alexandria, 
Minn.,  over  a  raise  in  telephone  rates  announced  by 
the  Interurban  Telephone  Company. 

The  ilinnesota  Mutual  Telephone  and  Telegraph 
Company  of  Princeton,  Minn.,  is  offering  prizes  to 
its  operators  for  proficiency  in  performing  their 
work. 

The  council  of  Willmar,  Minn.,  has  voted  to  grant 
a  franchise  to  the  Tri-state  Telephone  and  Telegraph 
Company  for  a  toll  line  through  that  city,  upon 
payment  of  $1,000  for  a  lo-year  franchise. 

The  Zenith  Telephone  Company  of  Duluth,  Minn., 
lias  served  notice  on  patrons  that,  after  July  1st,  rates 
will  be  raised  to  $36  per  year  for  business  connec- 
tions, or  $30  for  party-line  service. 

A  20-year  telephone  franchise  has  been  voted  at 
Watertown,  S.  D. 

A.  L.  Wells  will  put  in  an  exchange  at  Brewster, 
Minn. 

The  Dakota  Central  Telephone  Company  has  built 
.•1  line  from  Kulm  to  Wishek,  N.  D.,  and  is  building 
one  to  Ashley. 

The  Interstate  Telephone  Company  is  putting  in  a 
loll  line  from  Mederville  to  Elkader,  Iowa. 

The  contract  for  installing  a  telephone  system  in 
the  state  insane  asylum  at  Cherokee,  Iowa,  has  been 
let  to  the  New  State  Telephone  and  Telegraph  Com- 
pany  of  Odebolt,   Iowa. 

The  Sumner  (Iowa)  Telephone  Company's  sys- 
tem has  been  sold  to  Fred.  Pleggenkuhle  of  Hawkeye, 
Iowa. 

The  telephone  company  at  Cushing,  Iowa,  will  be 
reorganized.  Mr.  Hutton  of  Holstein  will  manage 
the  business.  R. 


Ohio  Telephone  Notes. 

The  City  and  Suburban  Telephone  and  Tele- 
graph Company  of  Cincinnati  has  secured  an  in- 
junction against  the  village  of  Oxford  to  prevent  its 
removing  the  company's  poles  from  the  streets  and 
alleys.  The  construction  men  were  recently  ar- 
rested for  raising  poles  without  having  secured  au- 
thority from  the  village,  and  plans  were  made  to 
tear  down   those   that   had   been   erected. 

A  line  from  Cadiz  to  Uhrichsville  is  being  built 
by  the  United  States  Telephone  Company.  The  tcr- 
rninus  at  Cadiz  will  be  the  exchange  of  the  Har- 
rison Telephone  Company. 

The  telephone  system  at  Austinburg  will  shortly 
he  connected  with  Jefferson  and  some  of  the  other 
larger  towns  in  that  section. 

Harry  B.  Gates  said  in  an  interview  a  few  days 
ago  that  work  would  be  commenced  on  the  con- 
struction of  a  plant  in  Cincinnati  by  the  Queen  City 
Telephone  Company  within  a  short  time.  The  un- 
derground difficulties,  he  said,  arc  not  so  great  as 
was  at  first  anticipated,  and  the  cost  of  construction 


for  this  reason  may  be  lower  than  the  first  estimates, 
although  it  is  believed  about  $3,000,000  will  be  nec- 
essary to  equip  a  good  plant.  The  company  will 
probably  erect  its  own  building,  and  provision  will 
be  made  for  100,000  subscribers.  It  is  said  the  Cin- 
cinnati people  are  anxious  for  an  automatic  exchange, 
but  Mr.  Gates  said  the  company  has  not  decided  on 
that  question  yet.  Careful  e.xperiments  will  be  made 
before  any  conclusion  is  reached.  The  representa- 
tives of  the  company  have  been  looking  for  a  site 
for  the   building  for  some   time.  C. 


Telephone    Progress  on   the  Pacific 
Slope. 

John  Hansen,  owner  of  the  Davenport  (Wash.) 
exchange  of  the  Inland  Telephone  Company,  is  ne- 
gotiating for  the  purchase  of  the  Reardon  (Wash.) 
exchange.  Mr.  Hansen  has  extended  the  lines  of  the 
farmers'  system  until  a  large  area  is  covered,  and 
exchanges  are  established  in  several  towns.  Mr.  Han- 
sen was  the  originator  of  the  barb-wire  telephone  in 
this  country,  but  has  since  transferred  his  lines  to 
poles,  and  now  has  one  of  the  most  efficient  country 
systems  in  the  state. 

The  exchange  of  the  Skagit  Mutual  Telephone 
Company  at  Snohomish,  Wash.,  is  nearing  comple- 
tion. The  switchboards  have  arrived  and  will  be 
installed  at  once.  It  is  expected  to  have  the  exchange 
in  operation  early  in  July. 

The  Independent  Telephone  Company  is  making 
a  hard  fight  for  a  franchise  in  Tacoma,  Wash.  The 
Sunset  Telephone  Company  has  been  circulating  a  pe- 
tition for  over  a  week,  protesting  against  the  council 
giving  the  new  company  a  franchise.  The  franchise 
committee  is  divided  on  the  proposition. 

The  Tuaico  Telephone  Company  has  been  incorpo- 
rated by  F.  E.  Ferguson,  F.  E.  Phelps  and  T.  W. 
Bennett,  with  a  capital  stock  of  $1,000.  The  prin- 
cipal place  of  business  is  Monroe,  Wash. 

The  Home  Telephone  Company  has  its  wires  into 
Chehalis,  Wash.,  but  as  the  details  of  the  arrange- 
ment with  the  Sunset  Telephone  Company  have  not 
been  closed,  the  wires  are  not  working  satisfactorily. 
The  company  has  pay  stations  at  Mossyrock,  Silver 
Creek,   Ethel,   Salkum,  Mayfield  and  Forrest,  Wash. 


Southeastern  Telephone  Developments. 

The  town  of  Albany,  Ga.,  has  granted  a  franchise 
to  the  Blakely  Telephone  Company,  under  which 
the  company  will  be  allowed  to  bring  its  lines  to  the 
town. 

George  Mimms  and  others  are  interested  in  a 
movement  to  have  a  new  telephone  system  at  Tren- 
ton. Ky.,  to  compete  with  the  Cumberland  Telephone 
Company. 

The  Southern  Bell  Telephone  Company  at  Pratt 
City,  Ala.,  is  making  extensive  improvements  'in  the 
local  system.  This  company  has  just  bought  out 
the  entire  plant  of  the  Charlotte  Telephone  Com- 
pany, and  the  two  systems  will  be  merged,  putting 
the  Bell  in  complete  control.  The  Bell  has  recently 
made  very  extensive  improvements  in  the  Charlotte 
plant,  putting  the  wires  underground  and  completing 
other   improvements. 

The  Randleman  (N.  C.)  Telephone  Company  will 
soon  be  connected  with  the  exchange  at  High  Point 
and    other    exchanges. 

The  Columbus  (Ga.)  Automatic  Telephone  Com- 
pany is  enlarging  its  quarters,  making  room  for  more 
selector  boards.  The  company  now  has  in  the  neigh- 
borhood of  1,000  subscribers,  and  has  met  with  much 
success  in  Columbus.  L. 


New  Independent  Association   in  Ohio 

At  a  meeting  of  representatives  of  25  Independent 
telephone  companies,  held  in  Piqua,  Ohio,  a  few  days 
ago,  the  Miami  Valley  Telephone  Association  was 
organized.  All  the  Independent  companies  in  M'iami, 
Clark,  Shelby.  Logan.  Champaign  and  Darke  coun- 
ties were  represented  at  the  meeting.  A  committee 
was  appointed  to  nominate  officers,  and  the  election 
will  take  place  at  a  meeting  at  the  same  place  early 
in  July.  General  Manager  M.  B.  Oberly  of  the 
United  States  Telephone  Company  was  present  and 
assured  the  representatives  that  work  on  connecting 
lines  will  be  begun  at  once,  so  that  service  with  Chi- 
cago and  the  West  may  be  had  within  a  short  time. 
J.  S.  Brailey,  Jr.,  of  the  Central  Construction  Com- 
pany  also   attended   the   meeting. 


TELEPHONE  MEN. 


.^.  A.  Garris  has  resigned  as  manager  of  the  Iron 
Range  Telephone  Company's  exchange  at  Bemidji, 
Minn. 

A.  H.  Foster  has  resigned  as  superintendent  of  the 
Rochester  (Minn.)  Telephone  Company  and  will  en- 
gage in  the  electrical  supply  business  with  his  brother 
at  Red  Wing,  Minn. 

J.  J.  Lane  has  succeeded  E.  C.  Drews  as  manager 
of  the  telephone  exchange  at  Colfax,  Wash.  Mr. 
Drews  will  assume  management  of  the  electric-light 
plant  in  Marshfield,  Ore.,  in  which  he  is  interested. 


Telegraph  and   Telephone    Facilities  at 
the  Republican  National  Con- 
vention. 

That  there  was  little  anxiety  or  doubt  as  to  the 
probable  outcome  of  the  Republican  national  conven- 
tion in  Chicago  last  week,  and  that  on  this  account 
there  was  a  lack  of  the  usual  enthusiastic  interest, 
was  shown  by  the  comparatively  small  amount  of 
business  done  by  the  telegraph  and  telephone  com- 
panies. Both  the  Western  Union  Telegraph  Com- 
pany and  the  Postal  Telegraph-cable  Company  had 
made  preparations  to  handle  any  amount  of  matter, 
but  the  fact  that  only  about  half  the  amount  of 
business  expected  was  offered  made  it  easy  for  these 
companies  to  serve  their  patrons  in  the  most  satis- 
factory way.  The  Western  Union  estimates  that 
it  handled  an  average  of  250,000  words  a  day,  this 
including  all  press  matter,  bulletins  and  private  mes- 
sages originating  from  the  convention.  Forty  op- 
erators disposed  of  the  work  with  ease.  The  Postal 
places  its  figures  at  something  over  200,000  words 
a  day.  About  150  operators  were  held  in  readiness, 
but  less  than  one-third  of  the  force  was  necessary. 
Many  of  the  large  newspapers  throughout  the  coun- 
try had  made  arrangements  for  special  connections 
betwen  the  Coliseum  and  their  headquarters  at  the 
various  hotels  and  then  direct  to  the  editorial  rooms. 
There  was  no  wire  connection  from  the  speaker's 
stand  to  the  various  delegations,  but  communication 
was  possible  from  the  stand  to  the  committee  rooms. 

The  telephone  companies  gave  excellent  service 
in  the  convention  hall.  Long-distance  instruments 
were  conveniently  placed  by  the  American  Telephone 
and  Telegranh  company,  and  were  freely  used.  This 
service  was  admirable.  Bulletin  boards  all  over  the 
country  were  supplied  from  the  wires  of  this  com- 
pany and  many  of  the  newspaper  secured  their  re- 
ports by  telephone.  In  a  number  of  cases  it  is  said 
the  telephone  company  delivered  press  matter  earlier 
than  the  telegraph  companies.  The  Chicago  Tele- 
phone Company,  with  the  long-distance  company, 
had  12  telephones  in  the  hall.  This  gave  access  tn 
the  Chicago  local  system,  besides  the  special  circuits 
which  had  been  connected.  Instruments  had  been 
placed  conveniently  on  the  speaker's  stand  and  spe- 
cial connections  were  made  with  the  committee 
rooms  and  to  the  hotels  where-  the  state  delegations 
had  their  headquarters.  The  service  offered  by  the 
Chicago  company  was  a  great  convenience,  and,  to- 
gether with  the  long-distance  connections,  was  in- 
dispensable. 

A  new  feature  in  telephonic  communication  at 
conventions  of  this  kind  was  the  automatic  service 
given  by  the  telephone  department  of  the  Illinois 
Tunnel  Company.  Ten  automatic  instruments  were 
placed  in  the  building  and  connected  with  the  city 
system.  Special  connections  had  also  been  made 
with  the  local  newspapers,  all  of  which  were  pleased 
with  the  efficiency  and  accuracy  of  the  instruments. 
The  automatic  service  attracted  a  great  deal  of  at- 
tention, especially  from  out-of-town  delegates,  many 
of  whom  used  the  instruments  for  the  first  time. 
The  system  was  the  subject  of  many  complimentary 
remarks  and  some  of  the  specially  interested  dele- 
gates were  shown  through  the  tunnels  and  exchange 
bv    President    Wheeler. 


Cupid  and  the  Telephone  Operator. 

Another  complaint  of  crippled  telephone  service  on 
account  of  the  marriage  of  so  many  of  the  telephone 
operators  comes  from  Muncie,  Ind.  General  Mana- 
ger Thomas  E.  Bromley  of  the  Delaware  and  Madi- 
son County  Telephone  Company  says ;  "The  mar- 
riage of  our  pretty  telephone  operators  is  the  cause 
of  most  of  our  trouble.  No  sooner  do  we  train  a 
girl  until  she  becomes  an  expert  than  somebody 
marries  her.  In  the  last  few  weeks  six  of  our 
skilled  operators  have  left  the  exchange  at  Cupid's 
demand.  I  don't  know  what  to  do  about  it  unless 
we  employ  homely  girls  in  the  future,  and  then  I  am 
not  sure  that  would  help,  for  I  believe  men  fall  in 
love  with  the  girls'  voices  before  they  meet  them.. 
We  might  get  some  ancient  spinsters,  with  rasping 
voices;  but  then,  perhaps,  our  steady  patrons  would 
complain  because  their  voices  were  not  pleasant." 


The  Tuscola  Telephone  Company  of  Tuscola,  111., 
and  the  Home  Telephone  Company  of  Champaign, 
111.,  have  both  increased  their  capital  stock — the 
former  from  $5,000  to  $10,000  and  the  latter  from 
$25,000  to  $100,000. 


Bell  Output  for  May. 

Following  is  the  American  Telephone  and  Tele- 
graph Company's  statement  of  instrument  output  for 
May  and  the  first  five  months  of  the  current  year, 
with   comparisons ; 

May —                                         1904.                  1903.  1902. 

Gross  output   103,897             102,907  104,429 

Returned     51.721               42,335  43.491 

Net    output    52,176               60,572  60,938 

Since   .January    i — 

Gross  output    508,372             404.475  410. .-190 

Returned     203.046             151.32s  160,137 

Net    output    305,326             253.150  250.253 

Outstanding,    May  31 4.084,843          4,032,667  3,400,573 


July  2,  1904 
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New  York  State  Independent  Telephone 
Association. 

The  convention  of  the  New  York  State  Inde- 
pendent Telephone  Association  was  opened  in  the 
Genesee  Hotel,  ButHalo,  on  June  24th.  Besides  the 
gnests  from  other  states  there  were  more  than  100 
members  of  the  association  present.  The  organiza- 
tion was  formed  three  3'ears  ago  and  has  grown 
to  where  it  is  said  to  represent  600  exchanges  and 
150,000  telephones  in  all  parts  of  the  state,  meaning 
an  investment  of  millions  of  dollars. 

The  first  session  was  called  to  order  by  President 
George  R.  Fuller  of  Rochester.  He  introduced 
Councilman  Stoddard,  who  made  the  address  of 
welcome,  and  then  Mr.  Fuller  gave  his  address, 
which  was  well  received.  He  said  that  about  75 
per  cent,  of  the  cities  of  the  United  States  have 
Independent  telephones,  and  those  telephones  are 
controlled  by  about  7,000  companies.  Competition 
"  acts  as  an  incentive  and  helps  the  progress  of  the 
companies. 

Following  Mr.  Fuller  the  following  delegates 
spoke:  B.  G.  Hubbell  of  Buffalo,  J.  S.  Brailey,  Jr., 
of  Toledo,  Ohio ;  F.  M.  Potter  of  Syracuse,  T.  Har- 
vey Ferris  of  Utica,  H.  W.  Blake  of  Naples,  J. 
Fisher  of  Grand  Rapids,  Mich, ;  A.  M'.  Taylor  of 
Penn  Yan.  These  men  spoke  very  interestingly  of 
their  experiences  in  organizing  and  installing  Inde- 
pendent telephone  systems. 

At  4:30  p.  m.  the  meeting  adjourned  and  the  dele- 
gates were  taken  on  a  visit  to  the  plant  of  the  Fron- 
tier  Telephone  Company  by   Charles   B.   Hill. 

In  the  evening  a  banquet  was  enjoj'ed  at  the  Elli- 
cott  Club.  Each  table  was  provided  with  a  telephone 
suspended  from  the  ceiling.  B.  G.  Hubbell  of  Buf- 
falo was  the  toastmaster.  To  his  right  sat  President 
Fuller  and  to  his  left  H.  D.  Critchfield  of  Chicago. 
Others  who  occupied  seats  at  the  speakers'  table 
were  E.  C.  Lufkin,  Charles  B.  Hill,  Buffalo;  E.  B. 
Fisher,  Grand  Rapids,  Mich. :  J.  G.  Splane.  Pitts- 
burg; W.  D.  Banard,  Philadelphia;  J.  S.  Brailey, 
Jr.,  Toledo,  Ohio;  Frank  H.  Mott,  Jamestown; 
A.  L.  Tetu,  Louisville,  Ky.,  and  W.  L.  Cary,  Cleve- 
land. 

J.  S.  Brailey  was  the  first  speaker  and  he  told 
of  the  success  of  the  Independent  movement  in  the 
West.  He  said  the  Independent  movement  origi- 
nated in  the  West  and  gradually  moved  eastward. 
E.  B.  Fisher,  president  of  the  Michigan  state  organi- 
zation, told  of  the  beginning  of  the  widespread 
movement  of  the  Independent  lines  in  Grand 
Rapids  nine  years  ago.  W.  L.  Cary,  counsel  for 
several  Independent  telephone  companies  throughout 
Ohio,  told  of  the  growth  of  the  Independent  lines  in 
that  state.  H.  D.  Critchfield  said  that  the  outlook 
for  the  Independents  in  Chicago  was  more  than 
promising.  Frank  H.  Mott  of  Jamestown  told  of 
the  success  of  the  Independent  lines  in  his  part  of 
the  state.  J.  G.  Splane  of  Pittsburg  said  that  the 
Independent  lines  in  that  city  were  in  the  lead  and 
the  outlook  was  verj'  bright,  and  A.  L.  Tetu  of 
Louisville,  Ky.,  said  that  the  competing  lines  did 
not  have  a  show  in  his  state  with  the  Independent 
companies. 

The  second  day's  session  was  opened  with  the 
reports  of  the  various  committees.  The  question 
whether  the  association  should  be  composed  in  the 
future  of  one  official  representative  from  each  Inde- 
pendent company  or  of  individuals  brought  out 
a  warm  debate.  It  was  finally  decided  that  all 
employes  of  Independent  telephone  companies  be  ad- 
mitted as  associate  members  with  the  right  to  vote 
on  all  questions.  They  are,  however,  to  be  denied 
the  right  to  hold  elective  offices.  The  active  mem- 
bers are  to  consist  of  representatives  from  each  In- 
dependent telephone  company  in  the  state. 

In  order  that  the  delegates  might  have  time  to  go 
on  a  visit  to  Niagara  Falls  it  was  decided  to  dis- 
pense with  the  reading  of  the  papers  which  had 
been  prepared.  These  will  be  printed  in  pamphlet 
form  and  distributed  to  the  members.  The  papers 
on  the  programme  were  as  follows:  "Telephone 
Construction  and  Its  Proper  Care,"  by  W.  H.  John- 
.ston  of  Buffalo;  "Methods  of  Exchange  Operating 
"and  Its  Relation  to  the  Public,"  by  F.  M.  Potter  of 
Syracuse ;  "Methods  of  Handling  Toll  Business,"  by 
T.  S.  Lane  of  Buffalo:  "Methods  of  Exchange  Ac- 
counting," by  George  R.  Fuller  of  Rochester ;  "Tele- 
phone Conditions  in  Great  Britain  and  Central  Eu- 
rope," by  M.   S.   Conner  of  Rochester. 

The  resolution  adopted  by  the  association  relating 
to  the  encroachment  by  Independent  companies  upon 
the  territory  of  other  companies  is  of  special  sig- 
nificance in  that  it  is  thought  that  it  will  materially 
diminish,  if  not  entirely  eliminate,  competition 
among  Independent  telephone  interests,  which  has 
heretofore  been  considered  an  important  factor  in 
influencing  investors. 

The  election  of  officers  resulted  as  follows :  Presi- 
dent, Henry  H.  Persons,  Buffalo ;  first  vice-president, 
Howard  Hendrickson,  Albany;  second  vice-presi- 
dent, Boyd  McDowell,  Elmira ;  treasurer,  T.  Harvey 
Ferris,  Utica;  secretary,  T.  S.  Lane.  Buffalo;  execu- 
tive committee,  George  R.  Fuller,  Rochester ;  Henry 
H.  Persons,  Buffalo;  B.  G.  Hubbell,  Buffalo;  Ed- 
ward Davis,  Philadelphia,  Pa. ;  C.  H.  Poole,  Utica ; 
S.  B.  Rosser,  Elyria,  Ohio;  James  S.  Brailey,  Jr., 
Toledo,  Ohio ;  J.  S.  C.  Edwards,  Johnstown ;  T.  B. 
Busselin,  Groghan;  F.  M',  Potter,  Syracuse;  J.  F. 
Stockwell,  Oswego. 

The  next  meeting  will  be  held  in  Albany,  N.  Y., 
in  1905,  the  date  to  be  fixed  by  the  executive  commit- 


tee. Before  adjourning  a  resolution  was  adopted 
thanking  the  members  of  the  local  committee  for 
their  efforts  in  making  the  convention  a  success. 


The  Invention  of  the  Telephone. 

Apparently  the  old  controversy  about  the  inven- 
tion of  the  telephone  will  never  die  out,  A  recent 
contribution  to  it  appeared  in  the  columns  of  a  daily 
paper  and  was  written  by  W.  M.  Goodridge  of  High- 
land Park,  III,  in  advocacy  of  the  claim  of  the 
late  Elisha  Gray.  Mr.  Goodridge  says:  "The  writer 
of  this  article  was  associated  with  Mr.  Gray  10 
years,  commencing  in  April,  1874;  assisted  him  in 
every  experiment  he  made;  knows  just  what  he  did, 
and  also  what  he  expected  to  do  with  his  invention. 
Multiple  telegraphy  was  the  principal  object  of  his 
invention,  and  to  this  feature  ivfr.  Gray  devoted 
most  of  his  time  and  energy,  but  the  speaking  tele- 
phone was  included  in  it  and  was  in  his  mind  from 
the  very  start,  and  frequently  the  matter  was  dis- 
cussed between  us  as  to  the  construction  of  instru- 
ments for  the  purpose.  Each  succeeding  experiment 
served  to  confirm  him  in  his  idea  of  the  proper 
instruments,  and  led  up  finally  to  a  fixed  plan  in  his 
mind,  which  he  proceeded  to  embody  in  a  caveat 
which  he  filed  in  the  Patent  Office  in  Washington 
in  February,  1876,  to  protect  his  rights  until  such 
time  as  he  could  giA'e  it  proper  attention.  This 
caveat  contained  the  first  description  of  a  speaking 
telephone  given  to  the  world." 


Public    Telephones    in    St.    Petersburg. 

The  municipality  of  St.  Petersburg  is  now  con- 
sidering a  project  to  establish  telephone  stations  for 
the  convenience  of  the  public,  at  different  points  of 
the  city.  Some  of  the  booths  will  be  located  at 
railroad  stations,  points  along  the  harbor  and  in 
large  hotels  and  restaurants,  while  others  will  be 
placed  in  squares  and  public  gardens.  At  the  be- 
ginning there  will  be  40  of  these  stations.  Some  of 
them  will  be  arranged  so  as  to  enable  anyone 
to  establish  a  communication  by  a  "nickel-in-the-slot" 
device.  In  others  there  will  be  employes  in  charge 
of  the  apparatus,  who  will  sell  tickets.  A  call  inside 
the  city,  not  exceeding  three  minutes,  will  cost  15 
kopeks  (7V2  cents).  For  outside  calls  the  price  will 
be  double.  The  maximum  length  of  a  city  call  can- 
not exceed  six  minutes.  The  duration  of  suburban 
calls  may  be   15   minutes. 


GENERAL  TELEPHONE  NEWS. 

The  Utah  Independent  Telephone  Company  will 
have  its  system  in  shape  for  operation  by  July  5th, 
according  to  a  statement  recently  made  by  the  man- 
agement. 

A  telephone  system  is  to  be  installed  at  Temple 
Hill,  111.,  by  the  Egyptian  Mutual  Telephone  Com- 
pany, which  has  been  incorporated  by  W.  C.  Holmes, 
H.  M.  Stokes  and  John  Mann. 

Harry  W.  Bishop  has  secured  a  franchise  for  con- 
structing a  telep'none  system  in  Eustis,  Fla.  Mr. 
Bishop  also  contemplates  organizing  a  company  for 
establishing  long-distance  lines. 

The  differences  between  the  striking  linemen  of  the 
Rocky  Mountain  Bell  Telephone  Company  and  the 
management  have  been  referred  to  an  arbitration 
committee,  and  the  men  have  resumed  work. 

The  Bell  Telephone  Company  of  Canada  has  de- 
cided to  extend  its  lines  in  the  near  future  through 
the  Gatineau  Valley  district.  The  line  will  be  ex- 
tended to  Gracefield  and  probably  to  Lakefield  later 
on. 

W.  W.  Boulden  and  R.  H.  Traylor  of  Bay  City, 
Texas,  and  A.  W.  McNabb  of  Matagorda,  Texas,  are 
interested  in  the  Bay  City  "and  Matagorda  Telephone 
Company,  which  has  just  been  incorporated  with 
a  capital  of  $50,000. 

The  People's  Union  Telephone  Company,  recently 
incorporated  at  Gillett,  Ark.,  with  a  capital  of  $25,- 
000,  will  begin  at  once  the  construction  of  about  50 
miles  of  telephone  line.  The  construction  will  be 
under  the  management  of  L.   S.  Haller. 

A  telephone  line  has  been  built  to  connect  the 
cities  of  Lisbon  and  Oporto,  in  Portugal.  It  was 
constructed  and  is  operated  by  the  governrtient,  al- 
though the  exchange  systems  in  the  two  cities  are 
owned  by  private  companies. 

The  farmers  of  Shiawassee  County,  Mich.,  have 
organized  the  Rural  Telephone  Patrons'  Protective 
Association,  to  secure  concessions  in  the  matter  of 
more  improvements  and  cheaper  rates.  Mr.  A.  L. 
Chandler  is  president  and  Senator  Cook  is  secretary 
of  the  association. 

At  a  meeting  of  the  Grayson  County  Telephone 
Company  held  at  Denison,  Texas,  it  was  decided 
to  extend  and  improve  the  system  in  Denison  and 
Sherman.  The  purchase  of  $50,000  worth  of  mate- 
rial, to  be  used  in  making  these  extensions  and  im- 
provements, was  authorized.  J.  C.  Rorick  of  Wau- 
seon,  Ohio,  is  heavily  interested  in  the  company. 


Plus-and-minus  Selective  Signaling. 

A  reader  of  the  Western  Electrician  has  encoun- 
tered some  difficulty  in  the  operation  of  a  plus-and- 
minus  system  of  signaling  on  his  common-battery 
single-relay  multiple  switchboard,  and  it  is  possible 
that  others  have  met  with  the  same  trouble.  He  says : 

"We  have  a  20-volt  central-energy  system  which 
employs  but  one  relay  which  is  permanently  bridged 
across  the  line,  serving  as  a  line-lamp  relay  and  also 
as  retardation  to  battery  current  to  subscriber's  tele- 
phone. We  are  giving  selective  party-line  service, 
but  find  it  hard  to  get  proper  adjustment  on  bells. 
We  employ  no  relays,  but  bridge  ringers  to  ground 
through  4,000  ohms  non-inductive  resistance,  using 
2,000-ohm  ringers.  You  see  the  above  arrangement 
gives  a  constant-battery  leakage  to  ground,  which 
works  in  conjunction  with  the  biasing  spring  on 
stations  2  and  3,  but  on  i  and  4  the  conditions  are 
just  the  reverse,  which  does  not  allow  of  the  proper 
range   of  adjustment.     We  are   ringing  with   gener- 


FIG.    I.       PLUS-AND-MINUS   SELECTIVE   SIGNALING. 

ators  rated  at  80  volts,  but  only  giving  50.  Is  it  not 
a  fact  that  the  ringing  current  is  not  of  a  high 
enough  voltage  to  properly  ring  circuits  arranged 
as  above?" 

The  difficulty  lies  in  two  of  the  bells  connected 
to  the  circuit  not  responding.  Fig.  i  gives  a  plain 
diagrammatic  representation  of  conditions  present 
in  the  exchange.  That  is  to  say  the  conditions  pres- 
ent with  respect  to  the  line  connections  and  the 
method  of  supplying  current  to  the  line.  (R)  rep- 
resents the  line  relay  having  two  windings,  (TW) 
which  connects  to  the  tip  side  of  the  line  and  plus 
side  of  the  battery,  and  (S)  which  connects  to  the 
sleeve  side  of  the  line  and  minus  side  of  the  battery. 
Line  wire  (T)  connects  to  the  minus  bell  on  the 
line  shown  by  (G)  and  the  plus  bell  (Y).  The 
sleeve  wire  (S)  connects  to  the  plus  bell  (X)  and 
the  minus  bell  (F).  Under  normal  conditions,  with 
the  line  in  its  unused  position,  current  from  bat- 
tery (B)  would  pass  out  from  the  plus  side  through 
the  (TW)  winding  of  the  relay  (R)  and  over  the 
line  wire  (T),  dividing  through  the  (G)  and  (Y) 
telephone  station  ringers  and  returning  to  the  minus 
side  of  the  battery  through  the  divided  path  provided 
by  the  ringers  (X)  and  (F),  the  sleeve  wire  (S) 
and  relay  winding  (SW).  This  flow  of  current  is 
constantly  present  and,  being  in  a  plus  direction 
from  the  tip  wire  out,  there  is  a  tendency  of  the  plus 


FIG.    2.       PLUS-AND-MINUS   SELECTIVE    SIGNALING. 

current  to  increase  the  pull  on  the  armature  of  the 
ringer  (G)  and  also  the  ringer  (X).  On  the  other 
hand,  this  plus  current  from  the  tip  wire  passes 
through  the  ringer  (Y)  and  weakens  the  ^ticking- 
tendency  of  the  (Y)  ringer  as  well  as  the  (F)  ringer 
for  holding  the  armature  in  its  biased  position. 

A  careful  study  of  Fig.  i  will  show  these  features. 
It  is,  of  course,  understood  that  the  resistance  in 
series  with  the  2,000-ohm  ringers  is  placed  there 
for  the  purpose  of  preventing  too  great  a  flow  of 
battery  current,  which  would  result  in  operating 
the  line  relay  as  well  as  a  great  loss  in  current.  As 
arranged,  however,  there  are  6,000  ohms  resistance 
across  the  two  line  wires,  there  being  two  parallel 
paths   of   12,000  ohms   each  from  wire  to  wire. 

While  the  inquirj^  does  not  state  which  bells  sta- 
tions Nos.  2  and  3  are,  it  is  to  be  presumed  that 
stations  (G)  and  (X)  are  meant,  as  it  is  these  sta- 
tions in  which  the  armature  is  more  strongly  at- 
tracted. 

In  the  absence  of  any  information  in  detail  as  to 
the   arrangement    of   the   switchboard    circuits,    it    ;;■■ 
to  be  taken  for  granted  that  Fig.  2  sho-A-"    :'■ : 
lective  key  and   cord-circuit  connections  as   vrm   i;^' 
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the  line-circuit  connection-  oi  the  system  operated. 
It  will  be  observed  that  from  the  plus-and-minus 
side  of  the  battery  (B)  resistance  lamps  (L')  and 
(L")  are  connected  to  ground.  This  feature  is  really 
sliown  better  in  Fig.  I.  Fig.  2.  liowever,  shows  the 
selective-key  connections  and  cord  circuits  in  detail. 
While  discussing  the  problem  it  will  be  well,  how- 
ever, to  refer  to  Fig.  I,  as  it  is  the  simplest  diagram 
of  the  system.  The  purpose  of  the  resistance  lamps 
"is  to  produce  a  ground  connection  at  the  central 
office.  This  is  for  the  purpose  of  preventing  inter- 
ference. 

Suppose  it  is  desired  to  ring  out  minus  on  the 
sleeve  circuit.  If  no  ground  were  present  on  the 
battery  the  ringing  current  while  passing  out  over 
the  sleeve  would  also  pass  through  the  battery- and 
over  the  tip  circuit,  thus  ringing  both  bells  of  a  like 
kind.  If  the  ground  were  produced  by  means  of  the 
lamps,  as  shown,  not  enough  current  would  flow 
through  the  batteries  to  the  opposite  side  of  the  cir- 
cuit for  ringing  the  remaining  bell.  It  will  further 
be  observed  that  with  the  battery  grounded  between 
the  two  lamps  as  shown,  the  conditions  while  ringing 
out  on  cither  tip  or  sleeve  circuit  will  he  alike.  Now 
if  the  battery  were  grounded  without  the  resistance 
lamps,  say.  on  the  plus  side,  there  would  be  a  greater 
leakage  of  battery  over  the  line  relays  and  through 
,(X)  and  (F)  telephones,  for  there  would  be  the 
additional  resistance  to  pass  through  on  the  tip  side 
bf  the  line.  The  current  would  pass  directly  through 
'the  (SW)  winding  and  the  parallel  resistance  of  the 
'(X)  and  (F)  telephones  back  to  the  positive  side 
of  the  battery.  This,  however,  is  not  the  only  effect 
wliich  would  be  present.  When  either  the  positive 
or  negative  side  of  the  battery  is  grounded  a  dif- 
■ferent  circuit  condition  exists.  Suppose  the  positive 
side  is  grounded.  The  two  bells  (G)  and  (Y)  are 
practically  permaneiitly  bridged  by  the  (TW)  wind- 
ing of  the  relay  (R),  this  winding  measuring  about 
100  ohms.  Thus  it  will  be  observed  that  there  is 
a  resistance  of  100  oHrhs  in  parallel  with  the  (G) 
and  (Y)  bells,  and  to  atteiiipt  to  signal  either  of  the 
'above  bells  calling  current  must  be  sent  out  over 
the  (T)  line  in  parallel  with  this  low  resistance; 
'in  other  words,  the  (G)  station  being  signaled 'with 
the  minus  current.  This  equipment  measures  6,000 
oTims,  and  it  is  only  possible  to  ring  the  (G)  station 
bell  when  the  minus  current  delivered  by  the  (SP) 
generator  is  of  sufficiently  great  strength  tO'  satisfy 
the  current  requirement  of  the  (TW)  winding  of 
the  (R)  relay  and  leavi  enough  current  over  for 
operating  the   (G)   bell. 

Perhaps  the  very  difficulty  existing  in  the  system 
is  due  to  the  battery  being  perriiaheiitly  grounded 
instead  of  being  grounded  throu,gh  tht  resistance 
lamps,  and  it  may  be  that  the  bells  which"  he  desig- 
nates as  the  2  and  3  stations  connect  to  tlie  line  on 
the  ground  side  of  the  batteries,  in  which  case  the 
trouble  may  probably  be  removed  by  clearing  the 
ground  connection  and  producing  a  new  ground  by 
inserting  the  resistance  lamps  as  shown  in  Figs,  i 
and  2. 

That  increasing  the  voltage  of  the  ringing  gen- 
erator might  overcome  the  difficulty,  does  not  appear 
applicable,  for  when  the  voltage  is  increased  suffi- 
ciently for  operating  the  (G)  and  (Y)  bells,  when 
tile  positive  side  of  the  battery  is  grounded,  there  is 
iinroduced  a  new  difficulty.  The  line  relay  (R)  con- 
tains two  windings,  and  these  windings  act  induc- 
tively upon  each  other.  If  the  voltage  of  the  gen- 
erator is  increased  to  90,  so  great  a  quantity  of 
current  will  be  passed  through  the  (TW)  winding 
as  to  induce  a  sufficiently  strong  secondary  current 
in  the  (SW)  winding- to  operate  tha  (X)  and  (F) 
.bells;  in  fact,  operating, both  of  them,  although  the 
.(F)  bell  more  quickly,  as  the  (X)  bell  is  being 
traversed  by  a  battery  current  tending  to  hold  the 
armature  fast. 

In  answering  the  inquiry  it  is  necessary  to  cover 
the  theoretical  operatioo  of  the  system,  .in- order  to 
aid  in  locating  the  difficulty  and  appreciating  the  im- 
.portauce  of  keeping  both  sides  of  the  battery 
.grounded  through  an  equal  resistance.  If  the  di- 
rections given  are  followed,  the  difficulty  will  prob- 
.ably  .be  cleared  sufficiently  to  permit  the  successful 
operation  .of  the  system. 


CORRESPONDENCE, 


Articles  of.  incorporation  have  been  filed  at  Mad- 
ison, ■  Wis.,  for  3  new  electric  railway  between 
Chicago  and  Milwaukee.  It  is.  naiued  the  Chicago 
and  ^lilwaukce  Electric  Railroad  Company,  and  the 
capital  slock  is  $300,000.  The  directors  and  incor- 
porating stockholders  are  all  Chicago  men,  Albert 
C.  Frost  being  the  controlling  stockholder.  The 
proposed  line  is  to  be  built  from  a  point  on  the 
state  line  between  Illinois  and  Wisconsin  in  the 
town  of  Pleasant  Springs,  Kenosha  County,  and 
will  run  to  Milwaukee^  traversing  the  counties  of 
.Kenosha,  Racine  and  Milwaukee. 


Great  Britain. 

Lo:idon,  June  18. — The  final  sitting  of  the  Royal 
Commission  on  London  Traffic  for  the  purpose  of 
hearing  evidence,  which  was  held  last  week,  was 
more  interesting  than  the  sittings  have  been  for 
many  months.  During  the  early  evidence  the  London 
County  Council  made  a  number  of  allegations  as  to 
the  manner  in  which  the  Underground  Electric  Rail- 
ways Company  of  London  had  conducted  its  busi- 
ness in  relation  to  the  acquisition  of  the  tube  rail- 
ways, under  the  guidance  of  Mr.  Yerkes.  It  was 
stated  that  a  huge  scheme  of  locomotion  had  been 
put  in  hand  without  the  consent  of  Parliament,  that 
the  lines  were  overcapitalized  and  that  the  public  had 
not  been  sufficiently  safeguarded.  At  that  time  Mr. 
Edgar  Speyer  asked  permission  and  was  allowed  to 
explain.  He  went  into  the  whole  matter  at  great 
length,  defending  Mr.  Yerkes.  and  pointing  out  that 
the  Underground  Railways  Company  of  London  had 
merely  taken  over  a  number  of  tube  railways,  as  it 
was  authorized  to  do  by  Parliament,  withoiit  in  the 
slightest  degree  attempting  to  evade  the  statutory 
responsibilities.  The  Capitals  of  the  various  lines  had 
not  been^and,  indeed,  could  not  be — increased,  and, 
as  a  matter  of  fact,  the  cost  per  mile  would  be  within 
a  very  little  of  the  figure  which  applied  in  the  case  of 
the  Central  London  railway,  in  spite  of  the  bad  con- 
dition of  the  money  market  and  the  higher  price  of 
materials  and  labor  now.  as  compared  with  five  or  10 
years  ago.  He  contended  that  the  company  was  en- 
deavoring to  make  a  useful  concern  out  of  a  numljer 
of  bankrupt  and  non-paying  railways,  and  in  such  a 
matter  he  thought  he  had  a  just  complaint  tliat  the 
council    was    opposing   instead   of   supporting   him. 

It  is  notorious  that  certain  tramway  schemes  of 
the  London  County  Council  are,  so  to  speak,  doomed 
almost  before  they  are  promoted.  For  instance,  a 
line  along  the  Victoria  Embankment  into  the  city 
by  the  River  Thames  has  been  promoted  every  year 
for  many  years  and  has  been  invariably  refused  by 
Parliament.  In  a  similar  manner  the  council  has 
been  desirous  of  constructing  a  tramway  along  Tol- 
tenham  Court  Road,  one  of  the  busiest  thoroughfares 
in  the  west  of  London.  Hitherto,  however,  the  bar- 
■rier  lias  been  that  the  local  authority  would  not  cuu- 
.sent.  This  year,  however,  the  local  authority  did 
consent,  but  when  the  .bill  came  before  the  House  of 
Commons  committee,  only  half  of  the  line  was  al- 
lowed, owing  to  the  remainder  of  the  roadway  being 
too  narrow  When  the  bill  came  up  for  the  consent 
of  the  House  itself,  the  other  half  was  refused,  and 
so  once  more  a  large  expenditure  of  the  taxpayers* 
money  lias  gone  for  notiiing. 

It  has  now  been  definitely  stated  that  the  govern- 
ment will  not  give  the  National  Telephone  Company 
notice  to  acquire  its  undertaking  at  the  end  of  thi.s 
year,  as  it  has  power  to  do  under  the  terms  Of  the 
company's  license.  This  notice  would  have  to  be 
given  before  the  30th  of  June,  but  the  negotiations 
which  are  said  to  be  proceeding  between  the  govern- 
,ment  and  the  company  are  said  to  be  too  incompleie 
to  perjTiit  of  this.  In  the  meantime  the  company  is 
rapidly  converting  its  London  area  tc  the  central- 
battery  system,  and  a  large  new  exchange  has  ]us{ 
been  opened  in  Holborn.  The  conference  which  was 
recently  held  in  London  upon  the  matter  has  not 
yet   made   another  ,move.  ,        , 

The  compulsory  running  powers  ..over  the  New- 
castle corporation  tramways,  which  were  recently 
pTanted  by  the  House  of  Lords,  have  now  been  con- 
firmed l>y  the  House  of  Commons,  and  so  the  bill 
■  of  the-  Tyneside  Tramway  Company  becomes  law. 
This  is  the  first  time  in  this  country  that  such  com- 
pulsory running  powers  have  been  granted,  but  in 
view  of  the  bitter  feeling  that  exists  between  the 
corporation  and  the  company,  it  will  be  interesting 
'lo   watch   how  they  are  put  into   effect. 

In  December  last  the  Institution  of  Electrical  Engi- 
neers presented  to  the  Colchester  corporation  a  fine 
painting  representing  Dr.  Gilbert  describing  his  ex- 
periments in  electricity  and  magnetism  to  Queen 
.Elizabeth,  Colchester  being  the  birthplace  of  Gilbert. 
.'On  Saturday  last  a  visit  was  paid  to  Colchester  to 
witness  the  unveiling  of  the  picture  in  the  town  hall. 
A  ladies'  automobile  club  has  been  formed  in 
London  and.  on  the  occasion  of  the  opening  meet,  a 
large  number  of  electric  vehicles'  took  part. 

The  London  County  Council  has  just  passed  its 
■r-nnual  money  bill  through  Parliament,  which  in- 
cludes, this  year,  the  sum  necessary  to  enable  the 
Marylebone  Borough  Council  to  complete  the  pur- 
chase of  the  portion  of  the  Metropolitan  Electric 
Supply  Company's  undertaking  witliin  its  area.  Sn 
far  as  borrowing  the  money  is  concerned,  this  is 
apparently  the  last  that  will  be  heard  of  the  troubles 
of  Marylebone's  electric  light.  G. 


New  York. 


New  York,  June  25. — Signs  are  not  wanting  of  the 
ultimate  electrification  of  tlie  Pennsylvania  railroad 
system,  and  when  the  installation  of  electric  traffic 
on  the  Long  Island  railroad  is  once  proved  to  be  a 
financial  success,  the  scheme  will  doubtless  be  well 
advanced.  The  Pennsylvania  railroad  has  just  com- 
pleted the  purchase  of  real  estate  to  the  value  of  over 
$700,000  for  a  new  terminal  at  Philadelphia.  The 
Taylor  Signal  Company  of  Buffalo  and  Chicago  is 
supplying  a  numlier  of  electric-signal  switches  to  the 
Long  Island  Railroad  Company.     Some  have  already 


been  placed  in  .position  on  the  Rockaway  Beach 
division,  the  traffic  in  which  section  will  be  operated 
by  electricity  early  in   1905. 

Influential  residents  at  Mount  Vernon,  N.  Y.,  are 
petitioning  for  an  extension  of  the  New  York  sub- 
way system  to  their  locality,  with  a  suggested  five- 
cent  fare  from  City  Hall,  and  an  eight-minute 
schedule,  the  trip  to  be  accomplished  in  three-quar- 
ters of  an  hour. 

The  New  York  Stock  Exchange  committee  of  ar- 
rangements on  Thursday  morning  took  out  the  tele- 
phones of  II  members,  for  alleged  breaches  of  reg- 
ulations. The  committee  is  said  to  have  caused  the 
instruments  to  be  connected  to  their  private  rooms, 
and  acted  as  a  result  of  what  was  overhead  in  mes- 
sages to  and   from   the   Consolidated   Exchange. 

The  municipal  art  commissioners  have  approved 
of  a  design  for  a  statue  representing  "Electricity," 
to  be  placed  on  the  Reade  Street  faqade  of  the 
New  Hall  of  Records.  Plans  now  before  the  art 
commissioners  suggest  that  the  towers  of  the  new 
Manliattan  Bridge*  (to  be  known  as  Bridge  No.  4) 
shall  be  outlined  at  dusk  with  festoons  of  incan- 
descent lamps. 

Electrical  equipment  to  the  estimated  value  of 
$4,500  is  to  be  put  in  Public  School  No.  57,  Man- 
hattan. The  Department  of  Education  will  provide 
in  next  year's  budget  for  a  complete  system  of  fire- 
alarni  boxes  in  all  the  public  schools  in  the  Borough 
of  Brooklyn. 

The  American  Push  Button  Company  will  be 
henceforth  known  as  the  Anders  Push  Button  Com- 
pany. ,  The  business  will  be  carried  on  at  the  old 
address,  141  Liberty  Street,  New  York  citv,  and 
under  the  same  general  management  of  Mr.  Burton 
Thompson. 

The  Twombley  Power  Company,  with  a  capital  of 
$45,000  and  offices  in  New  York  city,  has  been  in- 
corporated this  week,  with  a  directorate  which  in- 
cludes C.   C.  Dodge  and  W.  L  Twombley. 

Mr.  H.  H.  Vreeland  of  the  New  York  City  Street 
Railway  Company  (formerly  the  Metropolitan)  at- 
tributes the  increased  expenditure  of  the  last  quarter 
to  the  hard  winter.  The  figures  for  the  last  quarter 
as  given  out  this  week  are:  Gross  earnings  from 
operation,  $3,262,844,  as  compared  with  $3,573,469 
for  the  corresponding  period  last  year.  Operating 
'expenses  for  the  same  quarter  were  $2,052,466  this 
year  and  $1,835,804  last  year,  and  the  net  earnings 
for  the  present  quarter  are  $1,210,378,  against  $1,- 
737.664  'a  year  ago.  Other  income  brought  the  gross 
earnings  for  the  stated  quarter  this  year  up  to  $1,- 
400,994,  as  against  $i,88g,ooo  last  year.  The  quar- 
terly returns  for  the  Third  Avenue  Railway  Company 
also  show  a  diminution. 

The  business  of  George  Wiedermann  of  this  city 
has  been  incorporated  under  the  title  of  the  George 
Weidermann  Electric  Company,  with  a  capital  of 
$15,000.  Associated  with  the  enterprise  are  C.  E. 
Ellis  and  T.  H.  Cooper  of  Brooklyn. 

George  Westinghouse,  writing  to  the  New  York 
Times  last  Monday,  compared  the  British  Board  of 
Trade  regulations  for  the  prevention  of  fire  in  sub- 
ways to  those  insisted  upon  in  this  city.  The  New 
York  rfiethods  are  said  to  be  theoretically  ahead  of 
those  at  London  in  several  respects,  as,  for  exam- 
ple, in  the  continuous  lighting  of  the  tunnels  by  in- 
dependent circuits. 

Miss  Lulu  McKibbin,  telephone  operator  at  North 
Brother  Island,  was  one  of  the  heroines  of  the 
General  Slocum  disaster.  She  saw  the  burning 
steamship  in  the  distance  and  immediately  telephoned 
to  every  hospital  in  Manhattan  for  ambulances. 
Afterward  she  went  into  the  water  and  rescued  sev- 
eral children. 

The  rapid-transit  commissioners  will  shortly  an- 
nounce an  examination  for  the  position  of  assistant 
engineer.  D.  W.  W. 


New  Enpfland. 

Boston,  June  25. — The  Boston  Sulnirban  Electric 
Companies*  stockholders  have  decided  to  issue  I5.- 
848  shares  each  of  preferred  and  common  stock. 
The  proceeds  will  be  devoted  to  payment  of  indebted- 

'ness   and   acquisition  of  additional   properties. 

Negotiations  are  pending,  it  is  stated,  for  another 
change  in  the  control  of  the  Waltham  Electric  Light 
and  Gas  Company  at  Waltham,  Mass.  When  the 
Boston  Suburban  Companies  acquired  the  plant 
and  adjacent  land  it  was  for  the  purpose  of 
eventually  having  car  shops  and  power  stations  there. 
Now  it  is  proposed  that  the  lighting  system  shall 
be  disposed  of  to  the  Edison  Electric  Illuminating 
Company  of  Boston,  if  terms  can  be  agreed  upon, 
and  the  gas-manufacturing  portion  of  llie  plant  would 
then  go  to  other  owners.  The  Edison  Company,  of 
course,  would  supply  lighting  current  in  that  event 
from  its   South   Boston   power  plant. 

The  Providence  Telephone  Company,  which  pro- 
poses to  operate  in  the  town  of  North  Altleboro,  in 
this  state,  has  purchased  a  site  in  that  place  for  its 
telephone  building,  and  contemplates  the  erection  of 
a  structure  costing  $6,000  to  $8,000.  with  modern 
equipment.  Application  has  been  made  for  the  right 
to  lay  conduits  for  the  company's  wires  in  the 
streets. 

On  Tuesday  a  visiting  delegation  from  the  Institu- 
tion "of  Mechanical  Engineers  of  Great  Britain  de- 
voted the  principal  part  of  the  forenoon  to  an  in- 
spection of  the  various  departments  of  the  Massa- 
chu.'^etts   Institute  of   Technology   in   this  city.     The 

■building  occupied  by  the  department  of  electrical  engi- 
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neeriiig  and  the  work  done  there  attracted  chief 
attention  from  the  visitors.  In  the  afternoon  a  har- 
bor trip  was  enjoyed,  two  special  cars  of  the  Boston 
Elevated  Railway  Company  conveying  the  party  to 
the  wharf,  where  the  United  States  revenue  cutter 
Algonquin  was  placed  at  their  service.  The  harbor 
fortifications  were  passed  in  close  review,  and  the 
party  then  proceeded  to  the  Fore  River  Ship  and 
Engine  Company's  plant  at  Weymouth,  where  they 
were  shown  over  the  works. 

The  Massachusetts  railroad  commissioners  have 
authorized  the  issue  of  additional  stock  to  the  amount 
of  $50,000  by  the  Templeton  Street  Railway  Company. 

The  municipal  authorities  of  New  London,  Conn., 
have  granted  the  New  London  Street  Railway  Com- 
pany, which  is  owned  principally  in  Boston,  the 
right  to  construct  a  line  through  Broad  Street  in 
that   city.  ^■ 

Dominion  of  Canada. 

Ottawa,  Ont.,  June  24. — The  contract  of  the  city 
of  Kingston,  Ont.,  with  the  Kingston  Light,  Heat 
and  Power  Company  has  terminated.  The  city  will 
likely  enter  action  against  the  company  for  specific 
performance  and  for  possession  of  the  plant.  By 
arbitration,  the  city  was  ordered  to  pay  $170,000, for 
the  electric  and  gas  plants  of  the  company,  but  the 
company  wanted  the  city,  in  addition,  to  care  for 
$100,000  of  bonds,  to  run  for  13  years.  These  bonds 
call  for  five  per  cent.,  while  the  city  asserts  it  can 
get  money  at  three  per  cent.  The  city  offers  its 
bonds  in  exchange  at  three  per  cent.,  but  the  bond- 
holders demur.  Until  the  city  gets  possession  of 
the  plants,  the  streets  will  remain  m  darkness. 

In  Januarv,  1S9S.  an  act  incorporating  the  To- 
ronto and  York  Radial  Railway  Company  was  passed 
by  the  Ontario  Legislature,  giving  power  to  acquire 
and  take  over  the  franchises,  rights,  powers,  privi- 
leges and  property  of  the  Toronto  and  Scarboro 
Electric  Railway,  Light  and  Power  Company ;  the 
Toronto,  and  Mimico  Electric  Railway  and  Light 
Companv;  the  Toronto  Suburban  Street  Railway 
Company,  and  the  Metropolitan  Railway  Company. 
This  company  is  being  used  as  a  holding  company 
for  the  Toronto  street  railway,  and  at  a  meeting  of 
the  shareholders,  recently,  that  body  authorized  the 
acquisition  of  the  shares,  bonds  and  debentures  of 
ihe  Mimico.  the  Scarboro  and  the  Metropolitan  com- 
panies, and  the  Schomberg  and  Aurora  Railway 
Companv  as  well  as  the  Radial  company. 

The  cars  to  be  used  on  the  Toronto  and  Hamilton 
electric  railway,  whose  right-of-way  has  been  pur- 
chased, will  be  large  coaches,  and  will  be  run  in 
trains.  Differing  entirely  from  the  ordinary  electric 
cars,  thev  resemble  the  most  modern  coaches  on 
steam  raiUvavs.  The  mode  of  propulsion  will  also 
differ  from  that  of  the  electric  lines  at  present  op- 
erating in  the  vicinity  of  Toronto.  It  is  understood 
that  the  company  has  practically  settled  upon  what  is 
known  as  the  wireless  trolley,  which  does  away 
with  the  overhead  wire  and  trolley  poles.  The  power 
travels  bv  a  single  wire  in  a  conduit,  and  is  stored 
in  boxes'  at  intervals  of  16  feet  along  the  track, 
each  box  having  a  capacity  of  300  horseposver.  On 
these  boxes  are  metal  buttons,  which  come  in  contact 
with  a  series  of  magnets  attached  to  the  bottom  of 
the  cars,  and  thus  communicate  power  to  the  pro- 
pelling apparatus.  By  this  system,  it  is  claimed  that 
great  power  and  high  speed  are  possible.  It  is  also 
contended  that  the  wireless  trolley  can  be  constructed 
at  much  less  cost  than  the  present  system. 

The  railway  employes  of  the  Toronto  electric 
street  railwav  have  accepted  the  new  agreement 
drawn  up  by  the  company,  covering  a  period  of  three 
years.  The'  new  wage  schedule  is  as  follows :  Mo- 
tormen  and  conductors,  first  year,  iS  cents  an  hour; 
for  the  second  year,  20  cents;  for  the  third  year 
and  thereafter,  2iy2  cents;  shed  foremen,  21'/^  cents; 
assistants,  18  cents;  car  washers,  foremen,  22  cents; 
assistants,  iS  cents;  motor  and  truck  shopmen,  same 
pay  as  conductors.  The  company  will  pay  half  the 
cost  of  uniforms  of  motormen  and  conductors  who 
have  been  with  the  company  for  one  year,  and  will 
provide  uniforms  for  those  in  service  for  more  than 
two    years. 

The  taxpayers  of  the  city  of  St.  Catharines,  Ont, 
have  voted  to  take  $20,000  stock  in  the  Niagara, 
Queenstown  and  St.  Catharines  electric  railway.  St. 
Catharines  has  for  many  years  wanted  railroad  con- 
nection with  Niagara-on-the-Lake,  and  the  latter 
town  has  aided  the  company  also.  This  railway  will 
run  from  St.  Catharines  through  the  rich  fruit  belt 
of  Grantham  to  Niagara-on-the-Lake,  thence  to 
Queenstown,  along  the  bank  of  the  Niagara  River, 
returning  to  St.  Catharines  through  Niagara  Town- 
ship, thus  forming  a  belt  line  of  about  30  miles. 

According  to  a  special  report  just  brought  down 
in  the  Canadian  House  of  Commons,  the  government 
owns  6,042  miles  of  telegraph  lines  and  348  miles 
of  cable.  The  average  yearly  number  of  messages 
sent  is  96,500,  of  which  the  Yukon  lines  carried  42,- 
000.  The  expenditure  last  year  on  the  service  was 
$373,348  and  the  receipts  $132,422.  The  Yukon  line 
cost  to  maintain  $242,211  and  the  revenue  is  $113,606. 
Street  lighting  in  Winnipeg.  Man.,  has  been  shut 
down  for  a  week  to  enable  the  company  to  install 
its  new  generator,  so  as  to  be  in  readiness  to  supply 
the  demand  expected  for  private  and  public  illumi- 
nation of  the  citv  during  the  Dominion  Exhibition, 
which  is  to  be  held  in  Winnipeg  this  year.  W. 
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Southeastern  States. 

Charlotte,  N.  C,  June  25.— The  promoters  of  the 
proposed  electric  railway  from  Anderson,  S.  C, 
to  Atlanta,  Ga.,  have  secured  a  charter  in  the  state 
of  Georgia,  and  other  developments  in  the  projected 
movement  are  reported. 

-^t  the  annual  meeting  of  the  Charleston  (S.  C.) 
Light  and  Water  Company  directors  were  elected 
for  the  ensuing  year  and  officers  were  then  chosen, 
with  A.  H.  S.  Post,  president,  and  Zimmerman 
Davis,    secretary    and    treasurer. 

Representatives  of  the  American  Automobile  Asso- 
ciation will  go  to  Charleston,  S.  C,  during  the 
month  of  July  to  visit  Palm  Beach,  with  a  view  to 
transferring  their  racing  meets  to  that  point  from 
points  farther  south. 

The  big  dam  of  the  North  Georgia  Electric  Com- 
panj',  which  has  been  nearly  two  years  in  building, 
has  just  been  completed.  The  dam  is  located  on 
the  Chattahoochee  River  near  Gainesville,  Ga.,  and 
is  38  feet  high. 

It  is  reported  that  James  U.  Jackson,  the  well- 
known  electric-railway  man  of  Augusta,  Ga.,  is 
still  considering  the  feasibility  of  extending  the 
Augusta-Aiken  electric  line  to  the  city  of  Columbia, 
S.  C.  The  preliminary  surveys  and  necessary  maps 
are  already  completed. 

The  town  of  Oxford,  N.  C,  has  voted  to  permit 
the  installing  of  electric  lights  and  water.  The 
plant  will  be  owned  by  Edwin  I.  Frost  of  Salisbury, 
N.  C,  and  the  town  will  pay  $3,500  annually  for  the 
service. 

It  is  said  that  the  cutting  off  of  the  water  supply 
below  Columbus,  Ga.,  by  the  closing  of  the  dam 
of  the  North  Georgia  Electric  Company  on  the  Chat- 
tahoochee" Hiver.  may  raise  a  decided  protest  from 
the  owners  of  factories  and  boats  below  Columbus, 
and  the  War  Department  may  be  called  upon  to 
settle  the  matter. 

The  corporation  commission  at  Richmond,  Va., 
has  granted  the  right  to  the  Chesapeake  Transit 
Company  to  increase  its  capital  stock  from  $1,000,000 
to  $1,500,000. 

The  Norfolk  (Va.)  Railway  and  Light  Company, 
in  order  to  improve  schedules,  is  contemplating  sev- 
eral extensions  to  its  lines  in  the  vicinity  of  Norfolk. 

There  are  indications  that  the  Calhoun  waterpower 
on  the  Savannah  River  near  Elberton,  Ga.,  will  soon 
be  developed.  Application  will  be  made  to  the  next 
Legislature  for  the  right  to  dam  the  river  at  a  point 
12  miles  from  Elberton. 

The  town  of  Lancaster,  S.  C,  is  discussing  the 
question  of  voting  bonds  for  a  municipal  lighting 
plant.  There  is  also  talk  of  securing  the  power  from 
a   local    cotton   mill. 

The  Electric  Light  and  Power  Company  of  An- 
niston,  Ala.,  is  making  rapid  progress  with  the  big 
dam  on  Choccolocoo  Creek,  where  3,000  horsepower 
is  available.  The  dynamos  will  be  installed  about 
September   1st.  L. 

Texas  and  Mexico. 

Austin,  Texas,  June  23. — A  movement  is  on  foot 
to  build  an  interurban  electric  railway  between  Fort 
Worth  and  Cleburne,  Texas.  The  route  of  the  pro- 
posed road  is  via  the  towns  of  Burleson  and  Joshua. 

Hon.  Marshall  Hicks,  W.  H.  Schuwirth,  P.  Garcia 
and  R.  H.  Wester,  all  of  San  Antonio,  Texas,  have 
been  investigating  the  situation  at  San  Luis  Potosi, 
Mexico,  with  the  view  of  establishing  a  large  elec- 
tric-light and  power  plant  in  that  city.  They  will 
apply  to  the  government  for  a  concession  for  the 
enterprise. 

J.  W.  Taylor  of  El  Paso,  Texas,  is  preparing  to 
install  an  electric-light  and  power  plant  at  Guay- 
nopita,    Mexico. 

The  Federal  District  Street  Railway  Company  of 
the  City  of  Mexico  is  making  important  improve- 
ments and  extensions.  It  is  announced  that  the 
company  will  build  a  line  of  electric  railway  from 
the  City  of  Mexico  to  the  town  of  Texcoco,  touching 
the  towns  of  Namalco,  Santiaguito,  Los  Nopales, 
Salina  Alta,  San  Bernabe  and  other  smaller  places. 
The  company  also  contemplates  double-tracking  the 
line  to  the  suburb  of  Coyoacan. 

Weetman  D.  Pearson,  who  is  at  the  head  of  the 
British  contracting  firm  of  S.  Pearson  &  Son,  is 
preparing  to  enlarge  the  electric  power  plant  at  the 
Santa  Gertrudis  cotton  mill  at  Orizaba,  M'exico, 
which   he   owns. 

Frank  Brennan,  who  recently  applied  to  the  Mexi- 
can government  for  a  concession  to  utilize  the  waters 
of  the  Atoyac  River,  near  Zapotitlan,  M'exico,  for 
the  operation  of  an  electric  power  plant,  has  made 
arrangements  for  the  early  fulfillment  of  the  enter- 
prise. The  electric  power  will  be  utilized  by  ad- 
jacent towns  and  manufacturing  concerns.  H. 


have  not  yet  chosen  a  surety  company  to  give  the 
bond  agreed  upon.  The  executive  committee  of  the 
Interurban  Railway  Association  is  at  work  on  the 
plan. 

The  Toledo  Railways  and  Light  Company,  in  re- 
sponse to  a  demand  from  laboring  people,  has  made 
application  for  a  renewal  of  its  franchise  in  Toledo. 
Nothing  is  said  in  the  application  regarding  the  fare 
question,  but  it  is  believed  that  the  company  w^ill  be 
willing  to  grant  a  rate  of  six  tickets  for  25  cents 
and  universal  transfers.  Mayor  Jones  is  asking  for 
a  three-cent  fare,  but  the  company  is  not  willing  to 
grant  this  concession. 

The  Toledo  division  of  the  Lake  Shore  Electric 
is  now  showing  an  increase  in  earnings.  The  dam- 
age by  floods  last  winter  put  the  division  in  bad 
condition,  but  it  is  recovering  from  this. 

The  G.  C.  Kuhlman  Car  Company  of  Cleveland 
has  notified  the  secretary  of  state  of  an  increase  of 
capital  stock  from  $300,000  to  $500,000. 

The  Toledo  and  Point  Place  Electric  Railway 
Company  of  Toledo  has  been  incorporated  with  a 
capital  stock  of  $30,000  by  John  A.  Dunn,  W.  R. 
Leflet,  August  Lang,  W.  C.  Gertz  and  others.  The 
company  will  build  a  line  from  the  Casino  at  Toledo 
to  the  Michigan  line.  At  the  former  point  it  will 
connect  with  the  Toledo  Railways-  and  Light  Com- 
pany. 

The  Northern  Ohio  Traction  and  Light  Company 
has  ordered  five  new  passenger  cars  to  be  delivered 
this  fall. 

The  Marion  and  Tiffin  Traction  Company  has 
planned  to  begin  work  on  July  ist.  Offices  have  been 
opened  in  Bucyrus. 

Preliminary  surveys  of  the  Toledo,  Indianapolis 
and  Southwestern  have  been  completed  and  the  engi- 
neers are  now  engaged  in  making  estimates  of  the 
cost  of  construction  over  the  different  routes. 

The  committee  on  street  railways  of  the  Cleveland 
City  Council  has  refused  to  recommend  the  Walker 
resolution,  which  provides  that  the  franchises  of  the 
Cleveland  Electric  Railway  Company  should  be  ex- 
tended in  return  for  the  sale  of  seven  tickets  for 
25  cents.  President  Andrews,  -it  is  said,  would  op- 
pose an  ordinance  of  that  kind,  and  it-  is  thought  that 
negotiations  between  the  railroad  officials  and  Mayor 
Johnson  on  the  fare  question  have  fallen  through. 

Power  was. turned  onto  the  third  rail  of  the  Scioto 
"Valley  Traction  Company  from  the  power  house  at 
Rees'  station  on  Saturday  in  order  to  get  the  ma- 
chinery into  working  order.  It  has  not  been  de- 
cided when  the  road  will  be  put  into  operation. 

A  report  is  current  that  the  American  Railways 
Company,  which  owns  the  local  lines  in  Springfield, 
has  secured  control  of  the  Springfield-Xenia  line 
and  another  from  Xenia  to  Dayton. 

The  Niles  Electric  Company  of  Niles  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  F.  W. 
Stillwagon,  W.  H.  Smiley  and  others. 

O.  M.  C. 


Ohio. 

Cleveland,  June  25. — Arrangements  are  under  way 
for  operating  excursion  cars  from  Erie.  Pa.,  to  Cleve- 
land. For  some  months  Cleveland  electric-raihyay 
men  have  been  looking  toward  the  East  with  a  view 
to  making  traffic  connections  for  regular  through 
cars,  and  this  will  probably  be  done  also  when  all 
the  gaps  are  closed  up  between  Cleveland  and  some 
of  the  larger  cities  of  Pennsylvania  and  western  New 
York. 

To  date  12  electric  roads  in  the  state  have 
agreed  to  adopt  the  mileage  coupon  plan,  but  they 


Indiana. 

Indianapolis,  June  27. — A  movement  is  on  foot  to 
extend  the  Evansville  and  Princeton  traction  line  to 
Petersburg.  The  new  express  and  freight  cars  for 
the  Evansville  and  Princeton  electric  lines  'nave  been 
received  and  put  in  service.  They  are  46  feet  long 
and  splendidly  constructeS.  They  have  wide  doors 
on  each  side  near  the  end,  making  it  convenient  for 
the   reception   of  freight. 

The  Northwestern  Traction  Company  ran  a  car 
from  Indianapolis  to  Crawfordsville  on  the  22d  on 
a  tour  of  inspection.  Those  in  the  party  were 
Chauncy  Eldridge  of  Boston,  George  Townsend. 
W.  S.  Reed,  C.  C.  Reynolds,  Howard  Eldridge, 
Thomas  Pittinger,  Winthrop  Smith,  N.  N.  Moran 
and  Colonel  Clifton  Wise. 

The  authorities  at  Peru  have  granted  a  30  days 
e-xtension  of  time  to  the  Indianapolis  and  Northern 
Traction  Company  in  which  to  complete  its  road 
to  the  city,  the  ravages  of  the  flood  and  loss  of 
bridges  having  made  it  impossible  to  complete  the 
line  in  the  specified  time.  It  is  now  the  intention 
to  complete  the  line  and  have  cars  running  by 
July  15th. 

The  commissioners  of  Huntington  County  have 
granted  a  50-year  franchise  to  the  Portland,  Mont- 
pelier  and  Huntington  Traction  Company.  The 
company  is  to  secure  a  private  right-of-way  and 
build  its  own  bridges. 

Work  has  been  resumed  by  the  Fort  Wayne,  Van 
Wert  and  Lima  Traction  Company.  A  part  of  the 
line  will  be  in  operation  by  September  ist.  The 
road  wiU  parallel  the  Fort  Wayne  division  of  the 
Pennsylvania   railroad. 

Arrangements  are  being  made  by  the  Fort  Wayne 
and  Southwestern  Traction  Company  to  transfer 
its  property  to  the  Fort  Wayne  and  Wabash  Valley 
Traction  Company  on  July  1st.  Under  the  new 
management  the  Indiana  Union  Traction  Company 
will  be  in  control. 

The  report  that  the  Electric  Company  of  America 
had  purchased  the  Muncie,  Hartford  City  and  Fort 
Wayne  traction  line,  now  operating  between  M'lincie 
and  Bluffton,  is  denied  by  Manager  Isaac  Schlesser. 
The'  Electric  Company  of  America  recently  bought 
the  Muncie  Electric  Light  and  Heating  Company's 
plant,  paying  $500,000  therefor. 

The  annual  report  of  the  Richmond  Electric  Light 
Commission  for  the  fiscal  year  ended  May  31st  has 
been  filed  with  the  City  Council.  The  net  loss  of 
the  plant   for  the  year  was  $8,288.96.   not  !ncl-,"!iri,' 
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interest  on  bonds  or  depreciation.  The  expenditures 
include  the  amount  expended  in  new  construction. 
$15,246.39.  Witliout  this  item  the  plant  earned 
^.957.43,  not  including  depreciation  and  interest. 
The  total  receipts  were  $40,175.44  and  the  total  ex- 
penditure $40,964.40.  F. 


Northwestern  States. 

Minneapohs,  June  25. — The  Stillwater  (Minn.) 
Gas  and  Electric  Light  Company  is  having  plans 
prepared  for  a  new  power  house,  which  will  be 
erected    shortly. 

The  Chisholm  (Minn.)  Light  and  Power  Com- 
pany has  been  incorporated  with  a  capital  stock 
of  $20,000.  N.  Anderson  of  Virginia,  Minn.,  heads 
the  list  of  stockholders. 

.An  election  will  be  lield  to  pass  upon  $10,000 
worth  of  bonds  for  an  electric-lighting  plant  at  Roy- 
alton,    Minn. 

The  Winona  (Minn.)  Railway  and  Light  Company 
has  been  granted  a  25-year  franchise. 

A  company  has  been  organized  at  Green,  Iowa,  to 
start  an  electric-light  plant. 

Plans  are  being  prepared  for  a  municipal  electric- 
light  plant  at   Spring  Valley,  Wis. 

The  Clinton  (Iowa)  Gas  Company  will  build  an 
addition  to  its  plant  for  the  purpo.sc  of  furnishing 
electricity  for  the  State  Electric  Company  for  the 
.street-car  line.     The  contract  has  already  been  made. 

The  proposed  trolley  line  from  Oskaloosa,  Iowa. 
to  Buxton  will  be  extended  from  the  latter  place  to 
Albia,  Iowa. 

Grundy  Center,  Iowa,  has  voted  a  three  per  cent. 
ta.x  for  an  interurban  electric-railway  to  that  place 
from   Marshalltown. 

The  street-car  system  at  Cedar  Rapids,  Iowa,  will 
be  extended  to  Linwood  Cemetery  and  Elm  Park, 
Plans  are  also  being  prepared  for  new  car  barns. 

The  Davenport  (Iowa)  and  Suburban  Railway 
Company  will  build  a  line  to  Offermann's  Island. 

The  Iowa  City  (Iowa)  Electric  Company  has  been 
awarded  a  five-year  contract  for  street  lighting  in 
that  city.  R. 


Rocky  Mountain  States. 

Salt  Lake  City.  June  24, — A  consolidation  of  the 
Bonanza  Land,  Power  and  Light  Company,  the  Amer- 
ican Falls  Power,  Land  and  Light  Company  and 
the  Tarbet  Company,  all  operating  at  American  Falls. 
Idaho,  has  been  effected,  and  articles  of  incorporation 
of  the  Idaho  Consolidated  Power  Company  have  been 
filed  under  the  laws  of  the  state  of  Wyoming,  with 
a  capital  stock  of  $2,000,000.  The  power  available 
by  this  company  is  practically  without  limit,  and  will 
not  only  be  distributed  throughout  Southern  Idaho, 
but  transmission  lines  will  be  operated  as  far  as 
Montana  and  Utah.  Improvements  of  note  will  im- 
mediately be  inaugurated  in  the  plants,  which  are 
already  furnishing  electrical  energy  to  numerous 
Idaho  cities.  The  officers  of  the  corporation  are : 
President,  A.  H.  Tarbet  of  Salt  Lake  City;  general 
manager,  J.  H.  Brady  of  Pocatello:  treasurer,  D.  W. 
Stanrod  of  Pocatello;   secretary,  W.   S.  Chaney. 

New  reservoirs  are  being  built  by  the  Reno  Power, 
Light  and  Water  Company  at  Reno.  Nevada,  at  a 
cost  estimated  at  over  $50,000.  The  larger  of  the 
reservoirs  will  have  a  capacity  of  60,000,000  gallons. 
The  company  has  in  view  the  issuance  of  bonds  to 
the  amount  of  $750,000,  this  amount  to  be  expended 
for  improvements  and  extensions  in  the  svstem.  A 
site  for  a  third  reservoir  of  a  still  larger  capacity 
has  already  been  purchased  by  the  company. 

Articles  of  incorporation  of  the  Crane  Falls  Power, 
Transportation  and  Development  Company  of  Boise, 
Idaho,  have  been  filed  in  Boise.  The  capitalization 
is  $5,000,000. 

An  electric-light  plant  to  supply  electrical  energy 
at  Richfield,  Utah,  will  be  constructed  in  the  near 
future.  Thomas  Brown  of  that  city  is  the  chief 
promoter  of  the  enterprise. 

At  a  recent  meeting  of  the  Washoe  Power  and 
Development  Company,  held  at  Reno,  Nev.,  it  was 
decided  that  all  necessary  machinery  and  equipment 
for  the  plant  would  be  ordered  upon  receipt  by  the 
directors  of  the  report  of  the  electrical  engineer. 
The  plant,  it  is  expected,  will  be  in  operation  within 
six  months.  G. 


Pacific  Slope. 

Seattle.  Wash.,  June  23. — The  money  for  the 
construction  of  an  electric  railway  from  Bridgeport, 
Wash.,  on  the  Columbia  River,  to  Waterville,  Wash., 
has  been  subscribed  and  construction  will  be  rushed. 
The  proposed  line  will  be  approximately  too  miles 
in  length.  Power  for  operating  it  will  be  generated 
from  the  Chelan  River.  J.  T.  .Sullivan  is  the 
principal    promoter. 

The  Puyallup  Light  and  Water  Company  of  Puyal- 
Uip,  Wash.,  is  contemplating  the  expenditure  of 
$20,000   in    extensions    and    improvements. 

The  City  Council  of  Ashland,  Ore.,  is  wrestling 
with  the  question  of  a  new  contract  with  the  Ashland 
Electric  Light  and  Power  Company  for  lighting  the 
city.  Manager  Steel  has  submitted  a  proposition  to 
the  city  on  a  basis  of  the  municipality  furnishing 
the  wires  and  lamps,  which  would  mean  an  expendi- 
ture of  $2,500. 

The  City  Council  of  Northport,  Wash.,  has  re- 
fused the  request  of  E.  K.  Henry,  lessee  of  the 
Morrill  waterpower,  for  a  contract  for  lighting  the 
town.      Mr.    Henry    states    that    construction    of   the 


$50,000  power  plant  will  continue  just  the  same, 
as  the  town  lighting  would  require  only  a  small 
portion  of  the  power  they  expect  to  develop. 

The  Snohomish  County  (Wash.)  commissioners 
have  granted  a  trolley  franchise  to  P.  J.  Farley,  as 
trustee,  for  a  trolley  line  from  Everett  northward  to 
Skagit  County,  going  by  the  way  of  Silvana,  Florence 
and  Stamwood.  This  line  will  connect  with  the 
Seattle  and  Cherry  Valley  line  at  Everett.  Its 
northern  terminus  will  be  Mount  Vernon.  P. 


PERSONAL. 


Lieutenant  G.  C.  Sweet  of  the  United  States  Navy 
has  been  assigned  to  special  duty  at  Cavite,  in  con- 
nection  with  space  telegraphy. 

Paul  M'.  Mowry,  vice-president,  and  C.  W. 
Wheelock,  general  manager  of  the  Engineering 
Company  of  America,  were  in  Chicago  this  week. 

J.  C.  McQuiston.  the  recently  appointed  superin- 
tendent of  the  Westinghouse  Companies'  Publishing 
Department,  paid  a  short  visit  to  Chicago  last  week. 

G.  F.  M'ansell  has  resigned  as  general  auditor  of 
the  Appleyard  system  of  electric  railways  at  Colum- 
bus, Ohio,  and  will  probably  enter  business  for  him- 
self as  an  expert  auditor  and  accountant. 

S.  P.  Grace,  chief  engineer  of  the  Central  District 
and  Printing  Telegraph  Company  of  Pittsburg,  has 
been  made  the  recipient  of  the  honorary  decree  of 
master  of  engineering  conferred  by  the  University 
of  Michigan. 

A.  H.  Kreitler,  general  manager  of  the  Moline 
Incandescent  Lamp  Company  of  Moline,  111.,  was 
in  Chicago  early  in  the  week.  Mr.  Kreitler  runs  a 
well-equipped  lamp  factory  in  Moline,  and  he  reports 
that  business   is  excellent. 

J.  A.  Walker  has  resigned  the  presidency  of  the 
Central  Light,  Heat  and  Power  Company  of  Rock- 
ford,  111.  The  company  intends  making  a  number  of 
improvements,  including  the  installing  of  several 
large  generators  and  two  500-horsepower  boilers. 

Irving  Seaman,  who  until  recently  has  been  em- 
ployed in  the  experimental  laboratory  of  the  Elec- 
tric Storage  Battery  Company  in  Philadelphia,  is 
now  connected  with  the  sales  department  of  that 
company  in  the  Chicago  office.  Mr.  Seaman  is  a 
graduate  of  the  electrical  engineering  department 
of  the  University  of  Wisconsin. 

Mrs.  Hunting,  wife  of  Mr.  F.  S.  Hunting, 
sales  manager  of  the  Fort  Wayne  Electric  Works, 
died  at  the  Hotel  Windermere,  Chicago,  on  June 
26th.  The  deceased  lady,  who  had  been  in  failing 
health  for  several  years,  is  survived  by  her  husband 
and  three  young  sons.  The  funeral  services  were 
held  at  Fort  Wayne.  Mrs.  Hunting  was  a  most 
estimable  lady,  and  the  bereaved  husband  and  family 
are  the  recipients  of  the  warm  sympathy  of  their 
friends. 

T.  T.  Lyman,  manager  of  the  asbestos  department 
of  the  H.  VV.  Johns-Manville  Company  of  New  York, 
was  presented  a  beautiful  silver  loving  service  by 
the  New  York  League  of  Heat  and  Cold  Insulation 
as  a  token  of  the  high  esteem  in  which  he  is  held 
by  his  fellow-members  for  his  efforts  in  their  behalf 
during  the  trying  times,  in  the  building  trades  during 
the  last  year.  Mr.  Lyman  is  chairman  of  the  execu- 
tive committee  of  the  league,  which  represents  the 
steam-pipe  and  boiler-covering  industry  of  this  coun- 
try and  which  held  its  first  annual  dinner  in  New 
York   recently. 

C.  M.  Swift  of  Detroit,  president  of  the  electric- 
railway  and  light  company .  of  Manila,  P.  I.,  has 
returned  from  a  visit  of  inspection  of  the  electric 
line.  He  says  that  38  miles  of  electric  road  has  been 
built  where  formerly  a  horse  tramway  was  operated, 
the  only  other  mode  of  transportation  being  by  two- 
wheel  vehicles.  The  capital  of  the  company  is  $5.- 
000,000,  of  which  $3,500,000  has  been  snent  in  the 
construction  of  the  road.  Other  Detroit  men  in- 
terested in  the  Manila  enterprise  are  John  T.  Nichols. 
William  J.  Gray,  Truman  H.  Newberry,  Colonel 
Hecker  and  J.  H.  Averv. 

The  death  is  reported  at  Berlin  on  June  i6th  of 
Charles  M.  Stebbins,  one  of  the  pioneers  of  the 
telegraph  west  of  the  Mississippi  River.  Mr.  Steb- 
bins was  born  in  1829,  and  he  constructed  lines  from 
St.  Louis  via  Syracuse  and  Springfield,  Mo.,  to  Fort 
Smith,  Ark.,  and  from  St.  Louis  via  Kansas  City, 
Leavenworth  and  Omaha  to  Julesburg,  Nebraska 
Territory.  Robert  C.  Clowry,  the  present  head  of 
the  Western  Union  Telegraph  Company,  served  un- 
der him  as  superintendent  of  the  St.  Louis  and 
Missouri  River  Telegraph  Company,  of  which  Mr. 
Stebbins  was  president. 

A.  M.  Mattice,  chief  engineer  of  the  AUis-Chalmers 
Company,  has  returned  from  his  European  tour  of 
inspection,  and  has  now  settled  down  to  the  duties 
of  his  position  in  Milwaukee.  While  in  Europe  Mr. 
Mattice  visited  the  hydraulic  machinery  works  of 
Escher,  Wyss  &  Co.  of  Zurich,  and  arranged  impor- 
tant details  concerning  the  manufacture  in  the  United 
States  of  their  lines  of  product.  He  also  inspected 
the  Nuremberg  Gas  Engine  Works  at  Nuremberg, 
and  at  the  well-known  engineering  establishment  of 
Willans  &  Robinson,  at  Rugbv.  England,  he  paid 
particular  attention  to  the  products  and  methods 
of  manufacture  of  the  Steam  Turbine  Advisory  Syn- 


dicate, of  which  important  organization  Allis- 
Chalmers  Company  is  the  American  member.  Mr. 
Mattice  had  several  important  consultations  in  Lon- 
don with  Mr.  Yarrow,  the  famous  torpedo-boat 
builder,  on  the  subject  of  turbines  for  marine  pur- 
poses, and  while  on  the  Continent  he  made,  in  the 
Allis-Chalmers  interests,  a  series  of  e.xhaustive  tests 
of  the  Zoelly  steam  turbine,  of  which  so  much  has 
recently  been  heard.  The  results  of  Mr.  Mattice's 
European  visit  of  inspection  will  be  awaited  with  a 
good  deal  of  interest  by  American  engineers. 


ELECTRIC  LIGHTING. 

The  power  house  of  the  Vicksburg  Railway  and 
Light  Company,  Vicksburg,  Miss.,  suffered  a  loss  of 
about  $5,000  recently  by  the  blowing  out  of  the  main 
generator. 

.\t  a  recent  election  the  city  of  Aberdeen,  Miss., 
voted  a  bond  issue  of  $70,000  for  the  construction  of 
an  electric-light  plant  and  a  system  of  waterworks 
and  sewerage. 

The  Galesburg  Railway  and  Light  Company  of 
Portland,  Me.,  with  capital  stock  of  $1,500,000,  has 
been  licensed  to  do  business  in  the  state  of  Illinois, 
with  a  capital  of  $100,000. 

An  electric-light  plant  and  a  telephone  system  are 
to  be  installed  at  once  at  Booneville,  Miss.,  by  the 
Citizens'  Electric  Light  and  Telephone  Company, 
which  was  recently  organized. 

The  National  Electric  Light  and  Power  Company 
of  Trenton,  N.  J.,  has  increased  its  capital  from 
$10,000  to  $4,000,000,  divided  equally  into  common 
and    si.x   per   cent,    preferred    stock. 

The  Morrisonville  (111.)  Electric  Company  has 
been  incorporated  with  a  capital  of  $6,000  to  operate 
a  heat,  light  and  power  plant.  The  incorporators 
are  William  Lewis,  J.  F.  Lewis  and  others. 

The  City  Council  of  Wayne,  Neb.,  has  authorized 
the  city  electrician  to  receive  bids  for  the  purchase 
of  a  new  dynamo  and  engine  and  also  to  prepare 
plans  for  the  other  proposed  improvements  to  the 
plant. 

Providing  insulation  sufiicient  to  withstand  light- 
ning which  may  strike  the  wires  is  held,  in  a  recent 
case  in  Arizona,  not  to  be  within  the  obligation  of 
an  electric-lighting  company  in  carrying  its  wires 
into  a  building  for  the  lighting  of  which  it  has  con- 
tracted to  furnish  electricity. 

The  Commonwealth  Electric  Company  has  made 
its  first  payment  of  compensation  to  the  city  of 
Chicago  under  its  50-year  franchise.  The  amount 
is  $38,972.97,  this  being  three  per  cent,  of  the  gross 
receipts  from  operation  of  the  plant  for  the  year 
ended  May  31st,  the  sixth  year  of  operation.  Under 
the  terms  of  the  ordinance,  compensation  for  the 
city  did  not  begin  to  run  until  the  sixth  year  and  for 
the  rest  of  the  50  years,  which  expire  in  1947,  it  is 
to  be  three  per  cent,  a  year. 

The  Moscow  Electric  Light  and  Power  Company 
of  Moscow,  Idaho,  has  secured  a  lo-year  contract 
from  the  city  of  Genesee  for  lighting  the  streets 
and  pumping  the  city  water,  and  will  put  in  a  sub- 
station in  that  town,  taking  current  from  the  new 
transmission  lines  being  run  to  Moscow  by  the 
Lewiston  Water  Power  Company.  It  is  expected 
that  the  line  will  be  complete  to  Genesee  before  Sep- 
tember 1st  and  to  Moscow  October  1st.  Power  is 
being  transmitted  at  22,000  volts  over  a  60-miIe  line 
from  Asotin,  Wash. 


ELECTRIC  RAILWAYS. 

J.  F.  Turk  of  Hammondsport.  N.  Y.,  is  in  New 
York  city  for  the  purpose  of  negotiating  for  the  con- 
struction of  the  Hornellsville  and  Branchport  (N.  Y.) 
trolley   line. 

Belmar  and  Spring  Lake,  N.  J.,  will  shortly  be 
connected  by  a  trolley  line.  This  line  will  complete 
a  circuit  of  the  tracks  between  Trenton,  Lakewood, 
-\sbury  Park  and  the  beach  resorts  adjacent. 

The  Louisville  and  Interurban  electric-railway  sys- 
tem of  Louisville,  Ky.,  is  now  making  extensive 
aoditions  to  the  lines  in  and  about  the  city.  Part 
of  the  new  lines  will  open  about  August  1st. 

.An  increase  in  capital  stock  from  $50,000  to 
$300,000  has  just  been  made  by  the  Springfield,  Lin- 
coln, Bloomington,  Pekin  and  Peoria  electric  rail- 
way of  Bloomington,  111.,  'recently  incorporated. 

Si.xty-one  niotormen  on  the  South  Orange  (N.  J.) 
division  of  the  Public  Service  Corporation's  trolley 
.system  have  signed  a  petition  asking  for  improved 
facilities  for  stopping  the  cars  upon  steep  grades. 

Work  on  the  Freeport  and  Di.xon  (III.)  interurban 
railway  will  be  begun  soon.  It  is  estimated  that  the 
company  will  spend  over  a  million  dollars  to  make 
the  interurban  line  one  of  the  best  electric  railways 
in  the  state. 

The  Russian  Ministry  of  Communications  is  con- 
sidering a  project  of  establishing  electric  traction  on 
the  Oranienbaum  portion  of  the  Baltic  railroad.  The 
trains,  which  are  now  composed  of  16  or  more  cars, 
will  be  of  smaller  size,  three  or  four  cars  only,  but 
they  will  leave  the  station  every  three  or  four  min- 
utes.    There    are    many   other    railroad    lines   in   the 
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vicinity  of  the  two  Russian  capitals,  where  such  an 
improvement  would  be  of  great  importance. 

The  St.  Joseph  Interurban  Railroad  Company  of 
St.  Joseph,  Mo.,  has  been  chartered,  with  a  capital 
■itock  of  $100,000.  The  incorporators  are  George  C. 
Simms,  Alice  Butler,  Samuel  F.  Mbore,  James  E. 
Patrick  and  John  J.  Lea. 

The  automobile  collision  at  Austin  Avenue,  Chi- 
cago in  which  Mr.  and  Mrs.  George  E.  Dixon  of 
LaGrange,  111.,  lost  their  lives  by  being  struck  by  a 
swiftly  moving  train  on  the  Aurora,  Elgin  and 
Chicago  third-rail  electric  railway,  has  caused  the 
City  Council  to  order  prepared  an  ordinance  pro- 
viding for  elevating  the  tracks  of  the  electric  hne 
within  the  city  limits. 

The  proposed  new  electric  railway  from  Steuben- 
ville  to  Canton,  Ohio,  will  pass  over  the  picturesque 
old  stage-coach  line  that  became  famous  in  the 
annals  of  the  early  history  of  Ohio,  crossing  the  origi- 
nal home  of  the  red  men  on  the  banks  of  the  "Tusca- 
roras"  River.  The  route  is  perhaps  the  most  feas- 
ible in  Ohio,  as  it  follows  a  gradual  rise  in  the 
country  from  the  river  to  Canton,  its  terminus,  be- 
ing almost  a  direct  route  from  the  river  to  the  inte- 
rior of  the  state. 

A  scheme  for  a  great  triangle  of  electric  railway  in 
AVashington  contemplates  the  building  of  a  belt  line 
of  railways  from  Spokane  to  the  mouth  of  the  Spo- 
kane River  at  its  i  unction  with  the  Columbia,  and 
up  the  Columbia  River  through  the  wealthy  Fruit- 
land,  Hunter  Creek,  ileteor  and  Daisy  districts  to 
Kettle  Falls,  thence  back  on  the  third  leg  of  the 
triangle  through  the  Colville  valley  farming  and 
mining  districts  to  Spokane,  thus  forming  a  com- 
plete triangle,  with  a  magnificent  waterpower  at 
each  of  the  three  points — Spokane,  Kettle  Falls  and 
at  the  mouth  of  the  Spokane  River — with  nearly 
equal  distance  between  the  power  points. 

The  construction  and  operation  of  an  electric 
street  railway  in  St.  Augustine.  Fla.,  seems  to  meet 
w-ith  popular  approval,  provided  the  city  shall  be 
properly  safeguarded.  .A  joint  meeting  of  members 
of  the  council  and  citizens  was  held  recently  and 
was  well  attended.  The  proposed  ordinance  was 
read  and  discussed.  The  company  asks  for  a  fran- 
chise covering  30  years,  at  the  expiration  of  which 
time  the  city  shall  have  the  right  to  buy  the  plant 
at  what  may  then  be  its  appraised  value.  This  fran- 
chise is  to  cover  an  electric  street  railway,  belting 
the  town,  with  branches  into  New  Augustine,  North 
City  and  South  Beach.  It  also  gives  the  right  to 
supply  electricity  for  commercial  use. 

The  long  controversy  incident  to  the  discussion 
of  a  franchise  granting  the  Illinois  Central  Traction 
Company  the  right  to  operate  electric  cars  in  Spring- 
field, III.  has  come  to  a  dose  by  the  passing  of  an 
ordinance  granting  the  company  permission  to  run 
its  cars  over  the  tracks  of  the  Consolidated  Railway 
Company  for  a  period  of  50  years.  Mayor  Dev- 
ereaux,  who  refused  to  sign  the  perpetual  franchise 
passed  some  time  ago,  and  which  failed  of  passage 
over  his  veto,  has  signed  the  50-year  grant  and  the 
company  has  also  accepted  it.  Only  a  few  connec- 
tions were  necessary  to  be  made  to  allow  the  inter- 
urban cars  to  enter  the  city  at  once.  The  cars  will 
run  from  Springfield  to  Riverton,  Woodside,  Oiat- 
ham  and  Auburn.  For  the  present  power  will  be 
furnished  by  the  Consolidated  company  until  the 
interurban  company  completes  its  power  house  at 
Riverton. 

In  a  few  weeks,  says  the  Los  Angeles  Record  of 
recent  date,  announcements  will  be  made  of  a  reor- 
ganization of  the  Harry  E.  Huntington  electric  rail- 
way companies  of  Southern  California,  whereby  all 
of  the  several  present  companies  will  be  merged  into 
two  corporations — one  the  Los  Angeles  R_ailway 
Company,  to  own  and  operate  as  it  does  now  the 
distinctly  urban  lines,  the  other  the  Pacific  Electric 
Railway  Company,  to  hold  all  of  the  interurban  rail- 
ways in  Los  Angeles  and  other  cities.  The  new 
Pacific  Electric  Railway  Company  will  have  a  capital 
of  $50,000,000  with  which  further  extensions  of  the 


railroad  will  be  made.  The  present  Pacific  Electric 
compan}^  was  formed  with  a  capital  stock  of 
$10,000,000,  which  later  was  increased  to  $20,000,000, 
and  the  Interurban  company  has  a  capital  stock  of 
$10,000,000.  To  this  combined  capital  will  be  added 
another  $20,000,000. 

Mayor  W.  W.  Pearce  of  Waukegan,  111.,  has  signed 
the  ordinance  recentlj'  passed  by  the  City  Council 
granting  to  the  Chicago  and  Milwaukee  Electric 
Railway  Company  a  perpetual  franchise  over  a  pro- 
posed route  through  the  west  side  of  the  city  on 
the  terms  asked  by  the  company.  The  action  of  the 
council  was  bitterly  opposed  by  many  taxpayers  and 
is  said  to  have  been  taken  after  the  city  attorney  had 
advised  the  aldermen  that  the  interests  of  the  city 
were  left  unguarded. 


AUTOMOBILES. 


The  postal  authorities  in  Paris  are  about  to  put 
in  service  a  number  of  electric  motor  vans  for  the 
rapid  conveyance  of  the  mails  between  the  postoffices 
and  the  railway  stations.  The  vans  are  designed  to 
carry  a  load  of  1,200  pounds  at  a  speed  of  about  12 
miles  an  hour,  as  compared  with  the  eight  miles  at- 
tained by  the  horse-drawn  vehicles.  The  vans  are 
equipped  with  a  battery  of  44  accumulators,  one 
charge  of  which  will  enable  the  vehicles  to  cover  a 
distance  of  about  25  miles. 

At  a  recent  meeting  of  the  Farmers'  Horse-thief 
Detective  Association  of  Montgomery  County,  Ind., 
held  at  Crawfordsville,  many  Indiana  farmers  as- 
serted that  frequent  runaways  result  from  the  ap- 
pearance and  noise  of  the  automobiles.  Among  other 
resolutions  the  following  was  passed ;  "Resolved, 
That  we  band  ourselves  together  for  the  protection 
of  ourselves  and  families,  and  if  civil  measures 
should  fail  to  afford  resonable  protection,  we  may 
feel  compelled  to  resort  to  harsher  methods.  Let 
the  offenders  take  warning." 


TRADE  NEWS. 

The  Reading  Electric  Company  of  New  Jersey  has 
filed  a  certificate  of  dissolution. 

Alvin  Etheredge,  who  has  invented  an  electrical 
appliance  for  indicating  the  amount  of  v.ater  in  a 
boiler,  contemplates  establishing  a  plant  at  Saluda, 
S.  C,  for  the  manufacture  of  his  device. 

A  new  corporation,  to  manufacture  electric  ele- 
vators, etc.,  has  been  organized  at  Rochester,  N.  Y. 
This  is  the  Ricker  Manufacturing  Company,  with 
the  capital  of  $25,000,  and  a  directorate  which  in- 
cludes Wentworth  C.  Ricker. 

For  the  11  months  ended  May  31,  1904,  the  value 
of  electrical  machinery  exported  from  the  United 
States  to  Japan  was  $715,057.  For  the  corresponding 
period  ended  May  31,  1903,  like  exports  were  valued 
at  $426,562. 

Sealed  proposals  will  be  received  at  the  ofliice  of 
the  supervising  architect,  Treasurj'  Department. 
Washington,  D.  C,  until  three  p.  m.  on  July  26, 
1904,  for  the  installation  of  a  conduit  and  electric- 
wiring  system  for  the  United  States  Court  House 
and  postoffice  at  Salt  Lake  City,  Utah,  in  accordance 
with  the  drawings  and  specifications,  copies  of  which 
may  be  obtained  at  the  above  office,  or  at  the  office 
of  the  superintendent  of  construction.  Salt  Lake 
City,  Utah. 

The  Crocker-Wheeler  Company  announces  that 
it  has_  retained  the  firm  of  Dodge  &  Day,  engineers 
of  Philadelphia,  whose  services  will  be  placed  at  the 
disposal  of  the  customers  of  the  company.  These 
engineers  will  give  expert  advice  upon  shop  prac- 
tice as  well  as  purely  engineering  advice  upon  the 
design  and  installation  of  electrical  apparatus  for 
shop  equipment.  The  advice  and  recommendations 
about  which  Crocker- Wheeler  customers  may  con- 
sult Dodge  &  Day  need  not  be  confined  to  electrical 
details,  but  may  include  all  problems  of  shop  equip- 
ment and  management. 


PUBLICATIONS. 


A  circular  from  the  Foos  Gas  Engine  Company 
of  Springfield,  Ohio,  is  devoted  entirely  to  "Some 
Significant  Facts"  about  Foos  gas  engines.  This 
is  somewhat  different  to  the  ordinary  circular,  there 
being  no  attempt  made  to  describe  the  apparatus. 
Only  the  points  of  advantage  of  the  engine  are 
pointed  out,  and  in  themselves  these  make  quite  a 
formidable  array. 

.  The  Bullock  Electric  Manufacturing  Company  of 
Cincinnati,  Ohio,  in  a  bulletin  on  multiple-voltage 
speed  control,  describes  in  detail  the  system  which 
it  now  has  upon  the  market.  Illustrations  of  the 
balancing  sets,  controllers  and  applications  of  the 
motors  to  machine  driving  are  freely  interspersed 
with  the  reading  matter,  which  describes  clearly  the 
theory  and  operation  of  the  system.  Another  bul- 
letin describes  multipolar  motors  and  generators. 

Stationary  and  portable  motor-driven  air  com- 
pressors for  continuous  and  intermittent  service  are 
described  in  the  latest  bulletin  from  the  National 
Electric  Company  of  Milwaukee.  In  general  appear- 
ance, as  illustrated  in  the  bulletin,  these  compressor 
sets  are  extremely  neat  and  compact.  They  are  pro- 
vided with  automatic  governors,  and  some  of  the 
types  are  water-jacketed.  Portable  types  are  also 
show^n,  consisting  of  a  compressor  complete,  with 
cover,  mounted  on  a  truck  together  with  the  storage 
cylinders. 

Copies  of  a  second  and  enlarged  edition  of  "II 
Radio  ed  il  Selenio,"  a  brochure  in  Italian,  published 
at  Turin,  have  come  to  hand.  The  Italian  text  and 
its  supplement  are  the  work  of  Signor  Adolfo  Hess, 
who  has  based  the  first  part  of  the  work  on  Mr. 
W.  J.  Hammer's  recent  publication  on  this  subject. 
The  first  edition  appeared  last  December,  and  the 
preface  to  the  second  edition  is  dated  April.  The 
work,  which  runs  to  86  pages,  gives  full  credit  to  the 
several  American  workers  in  the  field  of  radio- 
activity, and  includes  an  exhaustive  bibliography, 
citing  no  less  than  218  works. 


BUSINESS. 


The  Westinghouse  Companies  are  sending  out  a 
handsomely  engraved  invitation  to  visit  their  ex- 
hibits  at  the  Louisiana   Purchase  Exposition. 

Hall  L.  Brooks,  the  widely  known  cedarman  of 
Tomahawk,  Wis.,  was  in  Chicago  last  week  in  the 
interest  of  his  constantly  growing  business.  Mr. 
Brooks  says  that  so  far  this  year  he  has  done  as 
much  business  as  he  did  during  the  whole  of  1903, 
and  the  prospects  for  future  business  are  exceedingly 
bright.  Mr.  Brooks  recently  closed  several  large 
orders   for  poles   in   the   western   states. 

The  George  H.  Smith  Steel  Casting  Company  of 
Milwaukee  has  placed  an  order  with  the  American 
Electric  Fuse  Company  of  Chicago  to  equip  its 
entire  plant  with  Allen-Bradley  electric  crane  con- 
trollers. Thirteen  controllers  will  be  installed  for 
use  with  the  four  Pawling  &  Harnischfeger  cranes 
used  by  the  George  H.  Smith  Company.  The 
American  Electric  Fuse  Company  states  that  it  guar- 
antees every  Allen-Bradley  controller  for  one  year, 
and  will  give  three  months'  free  trial  to  intending 
purchasers,   guaranteeing  satisfaction. 

A  representative  of  the  Western  Electrician  re- 
cently visited  the  factory  of  the  Speer  Carbon  Com- 
pany at  St.  Marys,  Pa.,  and  found  the  company's 
business  in  a  flourishing  condition.  Vice-president 
and  General  Manager  J.  S.  Speer  states  that  during 
the  last  two  months  the  company  has  done  a  better 
business  in  Speer  carbon  brushes  than  during  any 
like  period  since  the  company's  organization.  The 
Speer  self-lubricating  brushes  are  now  known 
wherever  electrical  machinery  is  used ;  the  company's 
export  business  has  grown  to  a  surprising  degree. 
The  success  of  the  Speer  company,  it  is  safe  to  say, 
is  largely  due  to  its  devoting  itself  to  a  specialty. 
Mr.  Speer  is  actively  interested  in  St.  Marys'  indus- 
tries. Among  other  things  he  has  built  up  an  elec- 
tric-lighting service  that  is  a  credit  to  the  city.  This 
lighting  plant  is  driven  by  gas  engines  and  is  a 
model  of  its  kind. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


762,881.  X-ray  Apparatus.  William  B.  Churcher, 
Cincinnati,  Ohio,  assignor  to  Kennon  Dunham, 
.Cincinnati,  Ohio.  Application  filed  April  1 1, 
1904. 

A  secondary  coil  supplies  current  to  the  generator. 
A  primary  coil  induces  a  current  in  the  secondary,  and 
an  electrolytic  cell  has  an  electrode  adapted  to  freely 
pass  current  of  one  polarity  and  to  resist  the  passage 
of  current  of  opposite  polarity.  Another  electrode  ex- 
poses a  restricted  surface  to  the  electrolyte  to  interrupt 
the  current.      (See  cut  on  following  page.) 

762.927.  Composite  Incandescent-lamp  Bulb  and 
Reflector.  Otis  A.  Mygatt,  New  York,  N.  Y. 
Application   filed   January   29,    1904. 

Combined  with  a  lamp  bulb  having  its  upper  body 
of  reduced  diameter  and  carrying  the  exhaust  seal  on 
this  reduced  part  is  an  external  reflector  having  its 
lower  edge  resting  on  the  body  of  the  bulb,  and  cov- 
ering the  exhaust  seal,  the  reflector  forming  a  sym- 
metrical continuation  of  the  enlarged  portion  of  the 
lamp  bulb. 

762,957.  Partial  Circuit  for  Electric  Currents. 
Guion    Thompson,    Duluth,    Minn.,    assignor    to 


Issued  (United  States  Patent  OfficeJ  yune  21 ,  igo^. 

the  Thompson  Safety  Appliance  Company.     Ap- 
plication filed  August  2,   1902. 

In  a  normally  open  electric  circuit  is  included  an 
electromagnet  and  a  normally  open  circuit-controlling 
contact.  An  armature  for  the  magnet  is  adapated  when 
operated  to  close  the  contact.  A  partial  circuit  com- 
prises a  normally  open  circuit-controlling  contact  gov- 
erned by  the  armaturCj  and  conductors  extending  from 
the  opposite  points  of  the  contact  and  provided  at  their 
outer   ends    with    normally    open    contacts. 

762,988.  Electrical  Drive  for  Centrifugals.  WilHam 
L.  D'OIier,  Philadelphia,  Pa.  Application  filed 
November  9,  1901. 

The  fixed  element  of  the  motor  is  supported  by  a 
frame  and  a  hollow  shaft  is  rotatable  on  a  fixed  shaft 
and  operatively  connected  to  the  rotatable  element  of 
the  motor. 

762,993.  Circuit  Interrupter  for  Jump-spark  Coils. 
Charles  H.  Fischer,  Cincinnati,  Ohio.  Applica- 
tion filed   April    11,    1904. 

An  electromagnet  and  vibrator  spring  are  associated 
with  an  internally  and  externally  threaded  slitted 
sleeve  having  a  tapered  end.  An  adjusting  screw  for 
the  spring  screws  into  the  sleeve,  and  a  nut  screws 
over    the    sleeve,    the    nut    having    an    inner    face    taking 


against    the    tapered   end    for    clamping   the    screw    in    the 
sleeve.      (See  cut  on  following  page.) 

762,997.  Railway  Switch-operating  Apparatus.  Mar- 
quis D.  Hanlon,  Wilkinsburg,  Pa.,  assignor  to 
the  Union  Switch  and  Signal  Company,  Swiss- 
vale,  Pa.     Application  filed  October  8,  1903. 

An  electric  motor  controllable  from  the  switch  tower 
moves   the   switch. 

763,002.       Electric-lighting       Apparatus.         William 
Knobloch,   New  York,   N.  Y.,  assignor  to  John 
.  Knobloch,   New  York,   N.   Y.     Application  filed 
October  i,  1903. 

In  an  apparatus  for  electric  lighting  is  a  suitable  sup- 
port _or  base  c.f  non-conducting  material  having  nn 
electric  heater  embedded  therein  and  provided  v.iti;  -i 
reflecting  surface.  Glowers  are  mounted  at  intci  vil^ 
adjacent  to   the   surface. 

763,011.      Signaling    Device    for    Pasteboard-rtcTking- 

Machines.      Otto    Mietaschk,    Gorlitz,    Germany. 

Application    filed    December   28,    1903. 

An  electric  bell  and  a  dial  signaling  device  ere  br:'',i:.r;i'- 

into     circuit    by     an    arm     connected     with     ti:;     vcindir.v; 
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mechanism   of    ilie    machine    to    indicate    the    amount    of 
the   material  wound. 

763,016.      Ball-bearing    Trolley    Wheel.  James    A. 

Norton,   Wilkesbarre,   Pa.,   assignor  of  one-half 

to  \V.  L.  Raeder,  Wilkesbarre,  Pa.  Application 
filed  October  22,  1903. 

In  a  troHey  are  combined  a  harp,  a  separable  ball- 
bearing wheel  having  a  fiange  rotatably  mounted  on 
each  arm  of  the  harp  and  a  removable  middle  section 
connecting  the  flanges. 

763,026.  Apparatus  for  Treating  Sewage.  William 
J.  Schweitzer,  Whiteplains,  N.  Y.  Application 
filed  July  31,  1903. 

Apparatus  for  treating  sewage  and  other  fluids,  com- 
prises a  receiving  chamber,  an  electrolyzer,  a  skimmer, 
a  grease  tank  for  receiving  the  material  after  it  leaves 
the  skimmer  and  a  settling  chamber  in  communication 
with  the  grease  tank.  Comb-like  electrodes  arc  used  in 
the  electrolyzer. 

763.031.  Electric-motor  Controller.  Walter  N. 
Vance,  Chicago",  111.,  assignor  to  the  Miehle 
Printing  Press  and  Manufacturing  Company, 
Chicago,  111.    Application  filed  June  29,  1903. 

Combined  with  a  rotatable  contact-bearing  drum  are 
opposing  contacts  disposed  alongside  of  the  drum,  one 
of  which. is  hinged  or  pivoted  and  arranged  so  that  its 
contact-making  nart  may  swing  out  of  apposition  or  posi- 
tion of  possible  contact  with  its  corresponding  rotatable 
contact  on  the  drum.  Means  such  as  a  spring  tend 
always  to  swing  the  hinged  contact-making  part  out  of 
apposition,  and  the  magnet  is  adapted  to  hold  the  part 
in   apposition. 

763,046.  Pneumatic  System  of  Motor  Control.  Fred 
B.    Corey,    Schenectady.   N.   Y.,  assignor  to  the 


pany,     Portland,     Me.     Application     filed     June 
27,  1898. 

A  process  of  obtaining  essential  oil  from  bark  or 
other  vegetable  matter  consists  in  immersing  the  vege- 
table matter  containing  the  oil  to  be  extracted  in  a  suit- 
able menstruum,  passing  through  the  menstruum  an 
electric  heating  current  of  such  a  voltage  and  amperage 
as  will  raise  the  menstruum  to  a  temperature  sufficient 
to  extract  the  oil,  and  condensing  the  vapors  arising 
from  the  operation. 

763,152.  Apparatus  for  Making  Extracts  by  Elec- 
tricity. George  D.  Burton,  Boston.  Mass.,  as- 
signor to  the  Boston  Leather  Process  Company, 
Portland,  Me.     Application  filed  June  27,  1898. 

The  vegetable  matter  from  which  the  oil  is  to  be 
extracted  is  heated  by  an  electric  current,  the  vapor 
being    condensed. 

763,164.  Apparatus  for  Determining  the  Length  of 
Waves  and  Observing  the  Oscillations  in  Elec- 
tric Oscillation  Systems.  Johannes  Donitz,  Ber- 
lin, Germany,  assignor  to  the  Gesellschaft  fur 
Drahtlose  Telegraphic,  G.  M".  B.  H.,  Berlin, 
Germany.     Application  filed  September  15,  1903. 

An  electrical  measuring  instrument  consists  of  a  closed 
resonator  including  a  condenser,  the  capacity  of  which 
is  slowly  changeable,  and  a  self-induction  coil  which 
may  be  interchanged  with  coils  of  greater  or  smaller 
self-induction.     Means   for   adjusting  the  capacity  of  the 


763,330.  Electric  Furnace.  Charles  P.  E.  Schneider, 
Le  Creusot,  France.  Application  filed  December 
22,  1903. 

Electrodes  in  a  cliambcr  are  arranged  to  be  lowered 
and  raised  and  a  pipe  leading  from  and  returning  to 
the  bottom  of  the  chamber  is  adapted  for  circulating 
the  molten  metal.  A  transformer  links  the  pipe  and 
heats   the   metal. 

763,332.  Relay.  Burdette  S.  Smith,  Elyria,  Ohio. 
Application  filed  February  14,   1903. 

A  primary  circuit  includes  a  magnet,  an  armature,  a 
yoke  and  a  non-conducting  strip  pivotally  mounted 
within  the  yoke  and  extending  over  and  under  the  con- 
tacts of  the  wires  of  the  secondary  circuit  respectively. 
Conducting  strips  upon  the  pivoted  non-conducting  strip 
complete  the  circuits  between  the  contacts  of  each  of 
the    first  mentioned   pairs. 

7*^3.345-     Means  for  Tuning  and  Adjusting  Electric 
Circuits.     Ferdinand      Braun,      Strasburg,     Ger-  * 
many.     Application  filed  August  5,  1901. 

The  device  comprises  closed  oscillation  circuit,  to 
■which  is  added  a  piece  of  wire  and  a  condenser  for 
restoring  the  symmetry  disturbed  by  the  sending  or 
receiving    wire. 

Reissue. 
12,232.      Connection     Counter     for     Teleplione     Ex- 
changes.    Charles  E.    Scribner.  Jericho.  Vt,  as- 
signor to  the   Western   Electric   Company,   Chi- 
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NO.    762,993. — CIRCUIT    INTERRUPTER. 


(icneral   Electric   Company,    Schenectady,   N.   Y. 
Application  filed  December  5,   1902. 

Pneumatic  means  actuate  the  controller  and  also  the 
reversing  switch.  Two  pipes  are  operatively  connected 
to  the  controller  and  reversing-switch-actuating  means. 
A  device  admits  compressed  fluid  to  one  of  the  pipes  to 
operate  the  reversing  switch  and  also  for  admitting 
compressed  fluid  to  both  of  the  pipes  to  operate  the 
controller    after    the    reversing   switch    has   been   operated. 

763,047.  Motor-control  System.  Fred  B.  Corey, 
Schenectady,  N.  Y..  assignor  to  the  General 
Electric  Company.  Application  filed  December 
5,   1902. 

A  step-by-step  mechanism  in  the  controller  is  actuated 
by    compressed   air. 

763,054.  Gas  Regulator.  George  T.  Gamble,  Grand 
Rapids,  Mich.     Application  filed  May  5,   1903. 

Electromagnets  are  arranged  to  regulate  the  flow  of 
the    gas  through   a      chamber   by    a  cup-shaped  device, 

763,071.     Motor-control    System.     Charles  L.   Perry. 
.         Schenectady,    N.    Y.,    assignor    to    the    General 
Electric  Company,  Schenectady,  N.  Y.     Applica- 
tion filed  July  22,   1903. 

A  motor  controller  is  made  un  of  a  number  of  sepa- 
rate pneumatically-actuated  contacts,  a  valve  or  valves 
for  controlling  the  successive  admission  of  compressed 
air  to  the  actuating  means  for  the  contacts,  and  means 
for  operating  the  valve  or  valves  so  as  to  produce  an 
automatic  acceleration   of  the   motor.      (See   cut.) 

763,082.      Telegraph     Transmitter.      Joseph     F.     X. 
Trotier,    Montreal,    Canada.      Application    filed 
July  29,  1903. 
The   mechanical   parts  are  described. 

763,108.  Electric  Brake.  Frank  C.  Newell,  Wilkins- 
burg.  Pa.,  assignor  to  the  Westinghouse  Air 
Brake  Company,  Pittsburg,  Pa.  Application 
filed  April  i,  1902. 

Associated  with  one  or  more  generators,  is  a  braking 
switch  or  controller  adapted  to  connect  up  the  genera- 
tors in  a  braking  circuit.  A  brake-magnet  coil  in  the 
circuit  and  a  ground  connection  for  one  end  of  the  coil, 
the  field  outlets  in  the  braking  circuit  being  insulated 
from   the   ground,  arc  the    other  features. 

763,151.  Process  of  Electrically  Extracting  Essen- 
tial Oil.  George  D.  Burton,  Boston,  Mass., 
assignor  to   the    Boston   Leather    Process    Com- 


condenser,    and    means    for    indicating    as    to    wave-lengtii 
the    result    of    the    adjustment    are    further    provided, 

763.168.  Current  Regulator.  Justus  B.  Entz.  Phila- 
delphia, Pa.,  assignor  to  the  Electric  Storage 
Battery  Company,  Philadelphia,  Pa.  Applica- 
tion filed  May  7,  1903. 

A  booster  for  a  regulator  comprises  carbon  operatively 
arranged  in  respect  to  the  booster  field  to  influence 
the  booster  to  regulate  the  operation  of  the  storage 
battery.  IMeans  responsive  to  variations  in  the  circuit 
to    be    regulated   change    the   pressure    upon   the   carbon. 

763,183.  Ultra  Violet-ray  Electrode.  Charles  F.  W. 
Horn,  New  York,  N.  Y.  Application  filed  April 
25,  1904. 

A  casing  of  insulating  material  is  supplied  with  studs 
of  conducting  material  set  within  the  casing,  two  of  the 
studs  having  prolongations  at  the  exterior  of  the  casing 
to  form  terminals  for  connection  with  the  circuit.  Means 
within  the  casing  cause  an  electric  discharge  to  pass  con- 
secutively  through  all   of  the   studs. 

763,223.  Safety  Device  for  Strong-current  Over- 
head Conductors.  Qiristian  C.  van  der  Valk, 
Voorburg,  near  The  Hague,  Netherlands.  Ap- 
plication  filed    September   10,    1903. 

A  hanger  for  high-tension  conductors  is  described 
which  consists  of  a  sort  of  pulley  sheaf  containing  two 
pulleys,  to  which  the  two  ends  of  a  conductor  can  be 
fastened,  making  contact  with  the  pulleys  and  with 
each   other   through  the  axle  of   the  pulleys. 

763.237-  Electric-light  Fixture.  George  H.  Young, 
Elmira,  N.  Y.     Application  filed  April  2,  1904. 

A  lining  for  canopies  of  electric-light  fixtures  com- 
prises a  conical  shell  of  insulating  material  of  sub- 
stantially the  same  depth  as  the  canopy  and  adapted 
to   be   inserted  between  the   canopy  and  the  circuit  wires. 

763.321.  Storage  Battery.  Henry  C.  Porter,  Wau- 
kegan.  111.,  assignor  to  the  Porter  Battery  Com- 
pany, Qiicago,  111.  Application  filed  November 
25,  igor. 

A  battery  plate  comprises  a  grid  filled  with  active 
material,  inclosed  within  a  metallic  sheath  and  pro- 
vided at  its  lower  end  with  a  shoe  of  non-conducting 
material. 

763.322.  Battery  Plate.  Henry  C.  Porter,  Wauke- 
gan,  111.,  assignor  to  the  Porter  Battery  Com- 
pany, Oiicago,  111.  Application  filed  July  14, 
1902. 

A  battery  plate  comprises  a  casing  closed  on  all  sides 
except  on  one  edge,  and  formed  with  depressions  at 
the  open  edge.  An  active  material  is  arranged  in  the 
plate  and  also  means  adapted  to  co-operate  with  the 
depressions    to   close  the   plate. 


NO.    763.071. — MOTOR    CONTROLLER. 

cago,  111.     Application  filed  May  25,  1904.     Orig- 
inal   No.   680,890.   dated   August   20.    1901. 

A  service  meter  is  associated  with  one  of  the  lints 
and  a  supervisory  relay  is  responsive  to  current  in  tlie 
other  line  determined  by  a  telephone  switch  at  the 
station  of  the  line.  A  local  battery  circuit  connected 
with  a  local  contact  piece  of  the  springjack  of  the 
called  line  is  closed  through  a  registering  contact  piece 
of  the  plug  in  the  springjack.  and  has  two  branches 
adapted  to  be  closed  alternately  by  the  supervisory  re- 
lay. 

12,235.  Recordine  Electrical  Measuring  Instrument. 
Edward  Weston,  Newark,  and  Adelbert  O.  Ben- 
ecke.  Vailsburg.  N.  J.  Application  filed  August 
6.  1903.  Original  No.  7U.257,  dated  November 
II.  1902. 

An  electric  motor  having  a  rotary  armature  capable 
of  making  either  a  fractional  part  of  a  revolution  or 
a  number  of  revolutions  in  opposite  directions,  operates 
a  recording  instrument  having  a  recording  stylus  oper- 
atively connected  to  the  armature  by  means  adapted  to 
move  it  in  a  right  line.  Associated  with  this  apparatus 
are  circuits  and  circuit  connections  between  the  motor, 
the  movable  part  of  the  measuring  instrument  and  a 
source  of  electricity,  whereby  any  substantial  variation 
of  movement  imparted  to  the  movable  part  will  cause 
a  permanent  record  of  the  nature  and  duration  of  the 
variations. 


EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
June  28,   1904: 

365,384      Incandescent    Electric    Lamp.      Philip     O.     Jenkins, 

Washington,    D.    C. 
365,414     Hanger    for    Electric    Lamps.      Frederick    Thomson, 

Montreal,  Quebec,  Canada. 
365.493     Electric    Alarm-clock.      Max    Stecher.    Philadelphia, 

.365.495  Incandescent  Electric  Lamp.  Edward  T.  Thom- 
son,   Elizabeth.    N.    J. 

365.499  Incandescent  Electric  Lamp.  C.  Gustav  Anderson, 
Hartford,    Conn. 

365,509  Filament  for  Incandescent  Electric  Lamps. 
Thomas   A.    Edison,    Menlo    Park,    N.    J. 


365.553      Electric    Arc    Lamp.      Elihu    Thomson,    Lynn,    Mass. 
365.585      Eleetrical     Contact     Changer.       Daniel     Davis,     Jr., 
Boston,    Mass. 


365.639     Fire    Extinguisher.      Charles   H.    Shaffer,    Rockford, 

365.705     Printing    Telegraph.       George     B.     Scott,     Brooklyn, 

N.   Y. 
365,726     Electric      Circuit- testing      Apparatus.        George      F. 

Bulen,  Jersey    City,    N.    J. 
365,460     Electric     Lighting    of    Railway    Cars.       Charles     E. 

Buell,    Springfield,    Mass. 


SPECIAL  MENTION. 

S.  E.  rhonipsun  of  Teiistrike,  Minn.,  dealer  in 
cedar  poles,  posts,  ties,  etc.,  asserts  that  he  can 
save  the  consumer  lo  per  cent,  because  he  is  on  the 
ground. 

The  Automatic  Electric  Company  of  Chicago  an- 
nounces that  it  has  just  been  awarded  contracts  to 
install  .Automatic  telephone  systems  in  the  cities  of 
Battle  Creek,  Mich.,  and  Van  Wert,  Ohio,  replacing 
manual  systems.  The  Citizens'  Telephone  Company 
of  Grand  Rapids,  Mich.,  which  replaced  its  manual 
exchange  in  that  city  with  the  automatic  exchange 
last  winter,  is  the  owner  of  the  Battle  Creek  system. 
The  new  automatic  exchange  at  Battle  Creek  is  to 
have  a  present  installation  of  i,ooo  instruments,  with 


an  ultimate  capacity  of  10,000.  The  Van  Wert  ex- 
change is  to  have  a  present  installation  of  925  in- 
struments, with  an  tiltimate  capacity  of  10,000.  The 
Automatic  company  furnishes  complete  central  office 
and  subscribers'  equipment  in  each  case. 

A  large  variety  of  telephone  apparatus  is  described 
in  three  bulletins  coming  from  the  Sumter  Tele- 
phone Manufacturing  Company  of  Sumter,  S.  C. 
One  of  the  bulletins  is  devoted  to  Sumter  Bullseye 
express  boards  and  party-line  switchboards,  illus- 
trating and  giving  circuits  of  each  type.  Subscribers' 
apparatus,  with  diagrams  of  connections,  are  shown 
in  another  of  the  bulletins,  while  the  third  dis- 
cusses the  apparatus  in  detail.  Under  "Pertinent 
Points"   in   the   last  bulletin   are  a   few  good  hints 


on  grounded  telephone  work,  and  the  best  method  of 
making  a  good  and  permanent  ground  is  described. 

An  interesting  suggestion  is  contained  in  the  fol- 
lowing, dated  June  23d,  and  addressed  to  the  L  B. 
.'\Ilen  Company,  1334  Columbia  Avenue,  Chicago : 
"Kindly  enter  our  order  for  Cblank)  Allen  soldering 
sticks,  to  be  shipped  us  via  express.  We  have  been 
very  successful  in  our  work,  using  your  make  of 
stick,  and  lately  have  tried  to  procure  it  from  general 
supply  dealers,  but  somehow  we  have  always  received 
some  other  make  which  they  claimed  was  just  as 
good.  Our  experience  has  been  to  the  contrary." 
The  above  was  received  from  a  leading  electrical 
manufacturing  and  repair  company  and  tells  its  owri 
story. 


WESTERN  ELECTRICIAN 


EVERY  SATURDAY 


\-ol.  XXXV. 


CHICAGO,  JULY  9,  1904 


No.  2 


Electric  Railway,  Lighting  and    Heating 
Plant  at  Bloomington  and  Nor- 
mal, 111. 

The  Bloomington  and  Normal  Railway.  Electric 
snd  Heating  Company  of  Bloomington,  III.,  has 
within  a  year  made  some  important  additions  to  its 
equipment  whicli  bring  the  system  up  to  the  front 
rank  among  the  central-station  installations  of  the 
smaller  cities.  The  plant  furnishes  commercial  liglit. 
heat  and  power  in  the 
city  of  Bloomington, 
which  has  a  population 
of  over  134,000,  and  op- 
cvates  the  streel-rail- 
way  system  in  that  city, 
together  with  a  short 
interurban  line  to  the 
town  of  Normal,  three 
miles  distant.  In  addi- 
tion to  this  the  town  ot 
Normal  and  the  State 
Normal  School  situated 
there  are  supplied  with 
arc  lights  under  con- 
tract. 

In  1S67  the  first  car 
line  between  Blooming- 
ton and  Normal  was 
built,  and  operated  un- 
til 1S90  by  steam 
dummy  engines  and  by 
horses.  In  the  latter 
year  electricity  was 
adopted  and  the  system 
was  operated  with  a 
double-trolley,  250-volt 
equipment,  until  1892, 
when  the  present  sin- 
gle-trolley system  was 
put  in  use.  Twenty 
miles  of  street  railway 
have  been  built  in  and 
betw-een  Bloomington 
and  Normal.  The  light- 
ing load  consists  of 
about  300  multiple  arcs, 
between  8,000  and  9,000 
incandescent  lamps  and 
a  70-light  series-alter- 
nating -  enclosed  arc 
light  sj'Stem  in  Nonnal. 
The  heating  business 
has  steadily  increased 
and  now  amounts  to 
80,000  square  feet  of 
radiating  surface.  To 
supply  power  for  all 
these  purposes  a  plant 
of  considerable  size 
and  flexibility  is  re- 
quired, and  the  com- 
pany has  recently  com- 
pleted the  enlargement 
and  equipment  of  its 
station. 

Figs.  I  and  z  are 
views  taken  in  the  en- 
gine room  of  the  power 
house,  showing  the 
lighting  and  railway 
ends  of  the  plant,  re- 
spectively. The  t  w  o 
large  alternating-cur- 
rent generators  shown 
at  the  left  in  Fig.  i 
take  care  of  the  lighting 
load,  and,  together 
with    the     remainder     of 

in  the  station,  were  built  by  the  Westinghouse 
Electric  and  Manufacturing  Company.  The  larger 
unit  is  composed  of  a  revolving-field,  60-cycle, 
two-phase,  2,200-volt  generator  of  400-kilowatt  ca- 
pacity directly  coupled  to  a  20  by  32  by  42-inch  St- 
Louis  Corliss  cross-compound  engine  running  at  100 
revolutions  a  minute.  The  smaller  unit  delivers 
current  of  a  similar  character  and  is  of  300-kilowatt 
capacity.  The  prime  mover  in  the  latter  set  is  a 
compound  20  by  42-inch  engine  running  at  100  revo- 
lutions a  minute.  -\I1  of  the  engines  of  the  plant 
run  non-condensing. 


.\  4S-kilowatt  exciter  unit,  shown  in  the  foreground 
of  Figs.  I  and  2  furnishes  the  necessary  field  current 
for  the  lighting  machines  and  also  for  the  railway  gen- 
erators. The  generator  of  the  exciting  set  is  direct 
connected  to  a  two-phase  induction  motor.  In  addi- 
tion there  is  a  reserve  exciter  of  22-kilowalt  capacity 
direct  connected  to  a  500-volt  motor.  This  e.xciter  is 
shown  back  of  the  first  exciter  in  Fig.  2. 

Tlie  two  railway  units  are  seen  in  Fig.  2.     They 
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Larce  Lighting  Alternators  and  Induction-motor  Exciting  Set. 
2.     Railway  Generators.  Rotarj'  Converter  and  Exciter  Sets. 


ELECTRIC   RAILWAY,    LIGHTING   AND   HEATING   PLANT   IN   BLOOMINGTON   AND    NORMAL,    ILL. — VIEW   IN    ENGINE   ROOM. 

the  electrical  apparatus  are  of  400  and  300-kilowatt  capacity  and  are  direct- 
connected  to  St.  Louis  engines  and  deliver  direct 
current  at  500  volts.  As  a  connecting  link  between 
the  lighting  and  railway  systems  a  170-kiIowatt  in- 
verted rotary  has  been  installed,  which  adds  much 
to  the  flexibility  of  the  station.  This  rotary  is  sup- 
plied with  a  double  armature  winding  connected  in 
the  usual  way  with  the  direct  and  alternating-current 
circuits  and  operates  in  conjunction  with  two  trans- 
formers shown  in  front  of  the  rotary  (Fig.  2). 

.A-t  certain  periods  in  the  day  it  is  found  necessary 
to  carry  part  of  the  railway  load  from  the  lighting 
generators.     In  that  case  alternating  current  at  2,200 


volts  is  brought  into  the  alternating-current  side  of 
the  rotary  and  direct  current  is  delivered  to  the 
railway  system  by  the  direct-current  side  of  the 
rotary.  The  two  transformers  are  used  in  that  case 
to  reduce  the  voltage  of  the  alternating-current 
generators,  which  is  2,200,  to  the  proper  voltage  for 
delivering  to  the  rotary.  When  it  is  necessary  at 
other  times  in  the  day  to  reverse  this  operation  and 
assist  the  alternating-current  machinery  by  the  direct- 
current  generators  the 
direct-current  side  of 
the  rotary  is  made  to 
receive  current  from 
the  railway  generators, 
and  the  rotary  then 
delivers  alternating 
current  through  the 
transformers  to  the  al- 
ternating-current sys- 
tem. The  two  trans- 
formers are  of  75-kilo- 
watt  capacity  each. 

Ail  cables  from  the 
gener.itors  are  carried 
through  Londuits  un- 
derneath the  cement 
floor  to  the  back  of  the 
switchboard.  A  front 
view  of  this  board  is 
shown  in  Fig.  3,  and,  as 
indicated  in  the  picture, 
it  :s  of  an  imposing  ap- 
pearance. The  board 
was  furnished  by  the 
R.  Haas  Electric  and 
Manufacturing  Com- 
pany of  Springfield,  111.. 
and  is  equipped  with 
the  latest  design  of  in- 
struments and  switches. 
A  view  of  the  back  of 
this  hoard  is  shown  in 
Fig.  4  and  illustrates 
the  neat  and  v/orkinan- 
like  manner  in  which 
the  wiring  has  been 
done.  Fig.  5  is  a  view 
of  the  side  of  the  power 
house  on  which  the 
cables  leave  the  build- 
ing for  the  pole  lines. 
Steam  is  generated 
by  four  Heine  boilers, 
two  of  400  and  two  of 
300-horsepower  capac- 
ity. They  are  hand- 
fired  and  there  is  stor- 
age capacit3^  for  1,000 
tons  of  coal.  The  stack 
is  brick,  octagonal  in 
shape,  135  feet  high, 
with  an  internal  diam- 
eter of  six  feet  six 
inches.  Two  feed-water 
heaters  are  installed  in 
connection  with  the 
boilers  of  400  and  600- 
horsepower  c  a  p  a  c  ity 
each. 

Current  generated  by 
the  station  just  de- 
scribed is  used  for  three 
purposes,  as  already 
mentioned — that  is,  for 
the  railway  system,  for 
power  and  for  lighting. 
These  three  divisions 
of  the  load  will  be  taken   up  separately. 

The  street-railway  system  includes  in  all  20  miles 
of  track,  which  is  located  in  Bloomington,  Normal 
and  between  the  two  places.  T-rail  is  used  through- 
out in  30  and  60-foot  lengths  of  three  sizes — 45,  60 
and  70  pounds  to  the  yard.  The  rails  are  bonded 
with  solid  copper  bonds.  Two  sizes  of  trolley  wire 
are  used — No.  6  and  No.  00  grooved.  These  arc 
carried  by  white  cedar,  cliestnut  or  steel  poles  as  the 
conditions  demand.  Fourteen  cars  are  regularly 
operated  and  11  extras  are  ready  for  use  at  any  time. 
There  are  also  one  rotary  snowsweeper  and  oae 
3,000-gallon  pneumatic  steel  street  sprinkler. 
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Two  45-foot  closed  and  two  T4-bench  open  cars 
are  used  on  the  line  nnaning  from  Bloomington  lo 
Normal,  according  to  the  season.  Besides  these  in- 
tenirban  cars  liiere  arc  two  eight-bench  open,  12  16- 
foot  closed,  six  of  miscellaneous  styles  and  one  45-foot 
semi-conbertible  car,  making  up  the  total  of  25. 

The  motor  load  carried  by  the  station  consists  of 
300  kilowatts  in  direct-current  motors  of  500  and  250 
volts  and  100  kilowatts  in  alternating-current  mo- 
tors. To  obtain  the  250-volt  current,  recourse  is 
had  to  the  inverted  rotary  already  described.  One 
of  the  features  of  this  machine  is  that  if  a  con- 
ductor be  connected  to  the  middle  point  of  the  sec- 
ondary winding  of  the  transformers  which  supply 
current  to  the  rotary,  it  has  been  found  that  the 
difference  of  potential  between  this  conductor  and 
either  of  the  direct-current  brushes  is  equal  to  one- 
half  of  the  difference  of  potential  between  the 
bnishes.  In  this  way  250  volts  can  be  obtaine-1  from 
the  5CO-volt  rotary. 

Light  is  supplied  lor  various  purposes.  There  is 
a  commercial  lighting  load  of  about  300  multiple  arcs 
and  8,oco  or  9.0C0  incandescent  lamps,  as  previously 
mentioned.  These  are  supplied  from  the  alternating- 
current  mains  ihnmgh  pole  transformers.  Current 
for  the  incandescent  lamps  at  Normal  is  transmitted 
at  2.200  volts  and  there  stepped  down  to  the  voltage 
■necessarj-  at  the  lamps.  Most  of  the  distribution 
is  done  by  pole  lines,  though  the  company  owns  a 
small  amount  of  underground  work  in  Bloomington. 
What  few  ducts  there  are  are  of  tiling  or  crcosoted 
wood. 

The  most  interesting  feature  in  connection  with  the 
lighting  work  is  the  70-light.  four-ampere,  series-al- 
ternating-enclosed arc  system  of  the  Western  Electric 
type  at  Normal,  which  supplies  that  town  with  street 
lights  and  also  arc  lights  for  the  normal  school. 
This  system  takes  only  four  amperes  of  current  and 
is  one  of  the  largest  if  not  the  largest  of  its  kind  in 
the  West.  The  advantage  of  the  four-ampere  circuit 
is  that  for  the  same  wattage  a  greater  number  of 
lamps  may  be  burned,  securing  a  more  even  distri- 
bution of  lights. 

Current  for  this  system  is  transmitted  from  th&. 
power  house  lo  Normal  over  a  transmission  -  line 
which  is  three  miles  long.  In  a  little  transformer 
house  at  Normal,  bnilt  in  connection  with  the  water- 
works station,  there  are  installed  a  70-light,  multi- 
circuit transformer,  a  switchboard  and  two  30-light 
regulators  which  are  used  for  the  serieia-alternating 
system.  Fig.  6  is  a  view  of  the  switchboard  in  this 
transformer  house,  shewing  also  the  ball  and  arm  of 
one  of  the  regulators.  Fig.  7  is  a  diagram  showing 
the  connections  of  the  system.  The  switchboard 
equipment  includes  primary  and  secondary  fuses, 
two  secondary  snap  switches  for  each  circuit,  two 
ammeters  and   a  ground   detector. 

As  indicated  on  the  diagram,  the  two  35-light  cir- 
cuits are  connected  each  with  one  limb  to  the  regu- 
lator and  one  to  the  stab  switches  which  are 
located  on  the  board.  The  other  terminals  of  the 
regulators  arc  also  connected  to  the  switches.  Light- 
ning arreslers  are  connected  across  each  of  the  two 
lines.  At  a  point  between  the  regulators  and  the 
switches  the  two  ammeters  are  connected  through 
transformers.  The  connection  of  the  transmission 
line  to  the  board  is  shown  at  the  top  of  the  dia- 
gram. The  ground  detector,^  consists  of  a  ..potential 
transformer,  in  the  secondary  circuit  of  -'which  is  a 
detector  lamp.  One  side  of"the  primary  circuit  is 
grounded  and  the  other  side  terminates  in  a  movable 
point,  which  may  be  made  to  contact  with  any  of 
four  brass  contacts  which  are  connected,  respect- 
ivelv,  with  the  four  wires  of  the  two  circuits  leaving 


the  station.  If  there  is  a  ground  on  any  line,  of 
course,  the  lamp  will  light  as  soon  as  the  contact 
point  is  moved  into  connection  with  the  grounded 
line. 

The  lamps  used  on  this  system  are  supplied  with 
one-half-inch  carbons.  This  size  was  adopted  because, 
although  a  three-eighth-inch  carbon  gives  a  little 
higher    efficiency    in    the  arc,    the   one-half-inch    size 


Influence  of  Electricity  on  Vegetation. 

An  interesting  and  at  the  same  time  an  encour- 
aging renaissance  has  lately  been  observed  in  various 
parts  of  Europe.  This  is  the  movement  that  has 
lately  taken  place — after  many  years  of  neglect — in 
favor  of  the  application  of  electricity  to  agriculture, 
not  only  in  the  driving  of  all  kinds  of  agricultural 
machinery,  including  the  plow,  but  also  in  the  influ- 


FIG.    3.       FRONT    VIEW    OF    SWITCHBOARD    IN    BLOOMINGTON    CENTRAL    STATION 

lasts  some  longer,  burning  100  \jours.     Two  hundred 


and  eighty  watts  is  consumed  at  the  terminals  of  the 
lamps  and  245  in  the  arc.  The  voltage  at  the  termi- 
nals is  80. 

Heating  forms  an  important  item  in  the  business 
of  the  comjjany.  ,  The  Yaryan  hot-water  system  is 
used  and  now  supplies  80,000  square  feet  of  radi- 
ating surface.  Eight  heaters  are  necessary  for  this 
service — ope  large  one  containing  within  its  casing 
5,coo  square  feet  of  heating  surface.  Two  duplex 
circulating   pumps    force   the   hot   water   out  through 


FIG.    4         BACK    OF    SWITCHBOARD    IN    BLOOMINGTON 
CENTRAL    STATION. 

the  .system.  The  main  feeders  from  the  heaters  are 
10  inches  in  diameter,  and  from  this  diminish  in 
size  down  to  seven  inches  and  eight  inches  lor  the 
lateral  mains.  •  These  iron  pipes  are  laid  in  ,licmlock_. 
conduits.  The  bottom  of  these  conduits  is  composed 
of  three  one-inch  boards,  with  an  air  space  of  one  inch 
between  each  board,  which  are  held  apart  by  side 
pieces  of  one  inch  thickness.  The  pipes  are  laid  on 
this  base  and  on  each  side  are  placed  side  pieces 
made  up  in  the  same  manner,  only  not  as  wide;  and 
over  all  is  a  lop  piece  of  the  same  construction.  This 
method  of  laying  the  pipes  has  thus  far  proved  sat- 
isfactory, as  the  amount  of  radiation  loss  in  trans- 
mission has  been  found  to  be  comparatively  small. 

Mr.  A.  E.  De  Mange  is  the  president  of  the  com- 
pany and  Mr.  F.  M*.  De  Mange  is  manager  of  the 
heating  and  lighting  departments.  The  superin- 
tendent of  the  power,  lighting  and  heating  depart- 
ments is  Mr.  C.  F.  Snyder. 


5.       CENTRAL   STATION    IN    BLOOMINGTON,    ILL,, 
SHOWING    WIRES    LEAVING    POWER    HOU.SE. 


The  electric  fountain  at  Lincoln  Park,  Chicago, 
has  been  rebuilt  and  improved  by  the  Chicago  Union 
Traction  Company  and  is  again  in  use. 


ence  brought  to  bear  by  electricity  itself  on  vegeta- 
tion and  germination.  In  France  quite  recently  the 
minister  for  agriculture  sent  to  prefects  and  sub- 
prefects  a  circular  instructing  them  to  facilitate  in 
every  possible  way  the  application  of  electricity  to 
agricultural  operations,  and  setting  forth  the  advan- 
tages that  agriculture  and  industry  in  general  would 
derive  therefrom.  In  Belgium  still  further  progress 
has  been  made,  as  the  interesting  question  of  elec- 
tricity in  agriculture  has  been  introduced  into  the 
university  curriculum.  The  minister  for  agriculture 
has  found  the  subject  of  sufficient  interest  for  him 
to  commission  Mr.  Guarini  to  devote  to  it  at  the  Ag- 
ricultural Institute  at  Gemblou.x  a  series  of  lectures 
on  the  questions  we  [says  the  London  Electrical  Re- 
view, from  which  this  summary  is  taken]  are  about 
to  enumerate. 

We  will  not  go  into  the  description  of  the  numer- 
ous experiments  shown  by  the  lecturer,  nor  into  the 
contradictory  results  obtained  by  experimentalists  in 
different  countries.  As  to  the  latter,  we  will  merely 
remark  that  the  products  obtained  by  electrocuUure 
are  very  abundant,  very  fine  and  very  quickly  ma- 
tured. We  will  confine  ourselves  to  the  ideas  put 
forward  by-  Mr.  Guarini,  with  special  regard  to  his 
theories  for  the  chemical  and  mechanical  explanation 
of  the  satisfactory  results  obtained  by  the  application 
of  electricity  to  vegetation.  For  the  last  40  years, 
particularly  since  the  researches  of  the  German  sci- 
entist, Sachs  (1865),  our  ideas  with  regard  to  vege- 
table physiology  have  been  fairly  definite.  We  can 
now  ea^sily  explain  to  ourselves  the  function  of  each 
part  of  the  plant,  the  raison  d'etre  of  each  organ 
and  of  its  form.  Moreover,  we  know  a  great  deal 
about  the  function  of  chlorophyll,  in  particular  of 
what  it  consists,  and  what  it  requires  to  stimulate 
its  production  and  to  render  it  more  active.  But,  on 
the  other  hand,  we  are  completely  in  the  dark  as  to 
how  and  by  what  means  carbonic  acid  is  decomposed 
in  chlorophyll  into  carbon  and  oxygen. 

Mr.  Guarini  asks  whether  in  these  days,  where  so 
many  things  are  explained  by  electricity,  we  are  not 
justified  in  thinking  that  plant  life  also  is  based  on 
electrical  phenomena ;  he  asserts  that  this  is  so.  In 
the  first  place,  he  remarks  that  contrary  to  what  is 
believed  and  taugh't.  it  is  not  electricity  that  can 
be  substituted  for  light  in  certain  cases  in  the  ac- 
complishment of  the  function  of  chlorophyll,  but 
the  light  of  the  sun  and  of  arc  lamps,  with  its  elec- 
trical radiations,  that  can  be  substituted  for  purely 
electrical  treatment.  .  We  have  the  best  proof  of 
this  statement  in  the  folowing  experiment: 

A  plant  placed  in  a  pot  which  is  enclosed  in  a 
metal  cage  (a  Faraday  cage)  dies,  although  it  is 
exposed  to  the  sunlight.  This,  says  Mr.  Guarini,  is 
because  the  plant  is  deprived  of  the  indispensable 
influence  of  atmospheric  electricity,  and  particularly 
of  the  electric  radiations  of  the  sun.  On  the  other 
hand,  if  a  plant  is  placed  in  absolute  darkness  it 
can  produce  much  finer  and  more  abundant  fruit 
in  less  time  than  under  natural  conditions  if  judicious 
electrical  treatment  is  applied  to  it.  With  regard 
lo  the  experiment  with  the  Faraday  cage,  for  the 
plant  to  die  it  must  be  in  a  pot  completely  sur- 
rounded by  the  metal  cage.  When  the  plant  is  in 
I  he  earth,  although  we  suppress  the  infiuence  of  the 
solar  radiations  and  of  the  current  going  from  the 
atmosphere  to  the  earth,  we  do  not  completely  sup- 
press that  which  passes  from  the  earth  to  the  at- 
mosphere. Every  time  it  rains,  hails  or  snows,  for 
instance,  .the  potential  of  the  earth  changes  from  its 
usual  negative  nature  to  positive. 

Mr.  Guarini  reminds  us  that  in  the  Faraday  cage 
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we  have  no  charge  inside  if  we  have  one  outside, 
but  we  get  one  outside  if  we  have  one  inside. 
When  a  plant  is  placed  in  the  earth  and  surrounded 
by  a  metal  cage  it  does  not  completely  perish,  but, 
as  M'essrs.  Grandcau  and  Leclerc's  experiments  have 
shown,  there  is  a  diminution  of  50  to  70  per  cent, 
in  the  leaves  and  stalks,  and  50  to  60  per  cent,  in  the 
seeds  and  fruits,  as  compared  to  what  it  bears 
when  there  is  no  cage. 

After  this  introduction,  Mr.  Guarini  explains  as 
follows  the  influence  of  electricity  on  the  principal 
vital  functions  of  the  plant,  i.  e.,  nutrition,  respira- 
tion and  transpiration. 

Nutrition. 

1.  Aerial  Nutrition. — The  current  which  passes 
through  the  plant  from  the  atmosphere  to  the  earth, 
or  vice  versa,  decomposes  the  carbonic  acid  in  the 
chlorophyll  into  carbon  and  oxygen.  Mr.  Guarini 
then  performs  the  following  experiment:  He  injects 
carbonic  acid  into  a  vessel  of  water  from  which 
proceed  two  electrodes  connected  with  a  current 
of  no  volts.  There  is  at  once  a  deposit  of  carbon 
on  one  of  the  electrodes.  He  announces,  moreover, 
that  he  has  obtained  formic  aldehyde  in  collabora- 
tion with  Dr.  Samarani  of  the  Agricultural  Institute 
at  Gembloux.  Special  conditions  of  voltage  and 
amperage  are  required  for  this.  All  this  is  perfectly 
in  accordance  with  the  experimental  results  obtained 
by  the  Russian,  Walther.  in  his  experiments  on  the 
synthesis  of  sugars  by  electrolysis,  in  w'hich  the 
original  material  consisted  of  carbonic  acid. 

2.  Nutrition  in  the  Earth. — The  currents  which 
pass  through  the  earth  whether  natural  (earth  cur- 
rents) or  artificial  (generated  by  batteries,  accumu- 
lators, dynamos,  etc.)  decompose  the  chemical  sub- 
stances found  in  the  earth  or  added  to  it  in  order 
to  form  nourishment  more  easily  assimilated  by 
plants. 

3.,  Distribution  of  Aliments. — Mr.  Guarini  pointed 
out  that  in  arc  lamps  on  the  one  hand  and  electrolysis 
on  the  other,  material  was  conveyed  from  the  posi- 
tive to  the  negative  pole ;  he  also  referred  to  the 
experiments  of  Prof.  Lemstrom  of  the  University  of 
Helsingfors.  who  was  able  to  make  water  rise-  in  a 
capillary  tube  immersed  in  a  basin  in  which  wa^ 
placed  the  positive  pole  of  a  static  machine,  the  nega- 
tive pole  of  which  was  connected  with  a  point  touch- 
ing the  upper  part  of  the  capillary  tube.  When, 
therefor,  the  potential  of  the  earth  is  positive  or 
rendered  so  artificially,  and  the  potential  of  the 
atmosphere  is.  above  the  plants,  rendered  negative, 
the  current  which  goes  from  the  earth  to  the  atmo- 
sphere draws  with  it  the  water  and  alimentary  sub- 
stances, i  .e.,  promotes  the  circulation  of  the  sap. 

Respiration. 
This  means  the  inhalation  of  oxygen  through  the 
pores  of  the  capillary  vessels.     When  there  is  a  cut- 


fig.     6.        SWITCHBOARD     FOR      SERIES-ALTERNATING       ARC 
SYSTEM    AT    NORMAL,    ILL. 

rent  passing  from  the  atmosphere  to  the  earth  the 
oxygen  is  carried  along  in  the  direction  of  the  cur- 
rent— i.  e.,  downwards — and  is  driven  out  with  more 
or  less  force  through  the  pores,  and  thus  respiration 
is  kept  up. 

Transpir-^tion. 

This  consists  in  the  plant  giving  off  the  products 
of  combustion,  carbonic  acid  and  aqueous  vapor. 
When  there  is  a  current  passing  through  the  plant  in 
an  upward  direction  the  result  is  contrary  to  what 
takes  place  in  respiration — i.  e..  the  current  drives 
the  gases  of  combustion  out  of  the  pores. 

To  all  these  chemical  and  mechanical  effects  must 


be  added  another  of  considerable  importance.  Prof. 
Lemstrom  show'S  that  when  a  high-tension  electric 
current  is  applied  to  plants  there  is  produced  ozone 
in  large  quantities,  nitric  acid,  nitrous  acid,  and 
perhaps  anmionia.  Now.  we  know  that  the  oxygen 
derived  from  the  ozone  is  highly  active,  as  is  shown 
by  the  increased  verdure  of  plants  after  a  storm. 
From  what  Mr.  Guarini  says,  it  follows  that  for 
respiration  the  plant  must  be  traversed  by  a  current 
going  toward  the  earth,  whereas  for  transpiration 
the  current  must  go  toward  the  atmosphere,  whilst 
in  the  case  of  nutrition  the  direction  of  the  current 
is  immaterial.  As  nutrition  and  respiration  are  the 
two  most  important  functions  of  plant  life  (transpi- 
ration being  a  consequence  of  these  two  functions). 
it  follows  that  the  best  result  is  obtained  when  the 
plant  is  traversed  by  a  current  going  toward  the 
earth,  which  would  correspond  to  the  normal  electric 
condition  of  the  atmosphere  and  the  earth.  Mr. 
Guarini,  in  order  to  prove-  that  experiment  agrees 
with  theory-,  showed  photographs  obtained  by  Prof. 
Lemstrom  during  his  experiments  with  a  static 
machine  of  his  own  invention.  With  the  aid  of  these 
photographs  one  can  see  and  compare  the  results 
obtained  from  carrots,  the  layer  of  atmosphere  sur- 
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are  both  inexpensive  and  strong.  By  using  them  in- 
stead of  atmospheric  electricity,  the  electrical  treat- 
ment can  be  regulated  at  will. 

Mr.  Guarini  mentioned  in  this  connection  that 
the  Societe  des  Industries  Electriques  et  Mecaniques 
of  Geneva  has  recently  brought  out  a  continuous- 
current  dynamo  capable  of  giving  one  ampere  at 
23.000  volts,  and  that  by  coupling  three  of  thfisc  ma- 
. chines  in  series  the  high  figure  of  69,000  volts  is  ob- 
tained, a  value  more  than  sufficient  for  electro- 
culture. 

Lastly,  he  concludes  that  plant  life  is  an  elec- 
trical phenomenon  which  can  be  regulated  at  will. 
The  farmer  will  no  longer  be  a  mere  machine,  but  a 
skilled  and  more  or  less  intelligent  electrician,  who, 
like  an  engine  driver,  will  direct  from  a  board  at 
the  farm  the  germination  and  growth  of  his  carrots, 
potatoes  and  cabbages. 
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FIG.    7.       DIAGRAM     OF    CONNECTIONS    FOR     SERIES-ALTER- 
NATING  ARC   SYSTEM   IN    NORMAL,    ILL. 

rounding  them  having  been  electrified  (i)  positively, 
(2)  negatively,  (3)  positively  and  negatively,  and 
(4)  not  electrified  at  all.  When  the  atmosphere 
is  electrified  negatively,  i.  e.,  when  there  is  a  current 
towards  the  atmosphere,  the  carrots  are  better  than 
when  there  is  no  electrical  treatment. 

In  this  case,  as  we  have  said,  there  is  increased 
activity  of  nutrition  and  transpiration.  The  results 
are  incomparably  better  when  the  atmosphere  is 
electrified  positively,  i.  e..  when  the  current  goes 
toward  the  earth.  In  this  case  we  not  only  force 
respiration  and  nutrition  into  greater  activitv.  but— 
and  this  is  most  important — we  send  into  the  plant 
a  greater  quantity  of  carbonic  acid,  i.  e..  a  greater 
quantity  of  nourishment. 

The  illustration  presented  by  the  lecturer  also 
showed  that  very  deplorable  results  were  obtained 
when   currents  of  both   kinds   were   applied. 

Finally,  the  lecturer  remarked  that  in  order  to 
derive  the  greatest  benefit  from  electrical  treatment 
it  is  necessary:  (i)  To  place  the  plant  in  an  environ- 
ment where  there  is  much  more  carbonic  acid 
than  in  the  atmosphere.  This  can  easily  be  done 
in  glass  houses  that  are  entirely  closed;  (2)  to  ac- 
custom the  plants,  perhaps,  after  a  certain  number 
of  generations  to  forced  alimentation,  transpiration 
and  respiration,  and  so  to  a  much  more  rapid  mode 
of  life. 

By  these  methods  and  by  judicious  electrical  treat- 
ment, production  can  be  pushed  to  extreme  limits, 
and  several  crops  a  year  obtained. 

As  to  the  sources  required  for  the  electrical  treat- 
ment,  Mr.   Guarini  mentions  the  three  following: 

1.  Atmospheric  electricity.  None  of  the  arrange- 
ments employed  completely  answer  the  purpose  re- 
quired. The  sources  of  the  atmospheric  currents 
must  be  placed  in  much  higher  positions  than  they 
ha\-e  vet  been,  so  that  there  may  be  sufficiently 
high  differences  of  potential  between  the  top  of  the 
rods  and  the  earth  and  sufficient  to  overcorne  the 
resistance  of  the  plants  and  of  the  layer  of  air  sep- 
arating the  lower  part  of  the  rods  from  the  plants, 
that  part  of  the  air  in  which  currents  are  produced 
and  consequently  ozone. 

2.  Static  machines.  He  rejects  these  for  the  pres- 
ent as  expensive  and  delicate  toys,  easily  put  out  of 
order  and  incapable  of  producing  the  intense  effects 
required. 

3.  High-tension  continuous-current  dynamos ;  these 


Statistics  of   Street  and    Electric    Rail- 
ways. 

The  United  States  Census  Office  has  issued  a 
report  covering  all  street  and  electric  railways  in  the 
United  States  that  operated  during'  any  part  of  the 
year  ended  June  30,  igo2.  A 
final  report  is  now  being  prepared 
which  will  treat  in  detail  the  de- 
velopment of  the  modern  street- 
railway  system. 

During  the  period  coverd  by 
the  present  inquiry  there  was  a 
total   of  987  street  and   electric- 
railway  companies — 817  operating 
companies     and     170    companies 
leased  to  and  operated  by  other 
companies.     The    par    value    of 
capital    stock    and     funded    debt 
outstanding  as   reported  amounted  to  $2,308,282,099. 
The    total    income    and    expenses    of    the    operating 
companies  amounted  to  $250,504,627  and  $219,907,650, 
respectively.      The    companies    gave    employment    on 
the  average  during  the  year  to  133,641  wage-earners 
and    paid   $80,770,449   in    wages.      There   were   7,128 
salaried    officials     and     clerks     employed,    to    whom 
$7,439,716   was  paid  in   salaries.     The  roads  carried 
5,871,957,830  passengers. 

It  appears  from  the  items  as  reported  that  the 
single-track  mileage  increased  from  8,123.02  miles  in 
1890  to  22,576.99  miles  in  1903,  or  177.9  per  cent.,  and 
the  number  of  fare  passengers  carried  increased  from 
2,023,010,202  to  4,809,554,438,  or  137.7  per  cent.  Of 
the  total  single-track  mileage,  21,914.01  miles,  or  97 
per  cent.,  was  operated  by  electric  power,  416.36 
miles,  or  1.9  per  cent.,  by  other  mechanical  traction, 
and  only  259.ro  miles  by  animal  power. 

From  tables  in  the  report  it  appears  that  the  most 
extensive  use  of  street  and  electric  railways  is  in  the 
North  Atlantic  states,  where  the  average  number 
of  rides  per  inhabitant  in  19C2  was  124.  The  West- 
ern states  come  next  with  an  average  of  74. 

Of  the  total  number  of  operating  companies.  252 
reported  that  they  generated  electricity  for  sale  for 
light  and  power  purposes,  and  in  addition  a  large 
number  of  companies  had  other  permanent  invest- 
ments, such  as  in  gas  and  water  plants,  bridges,  etc. 

Figures  on  electric-line  construction  show  that  97.2 
per  cent,  of  the  miles  of  single  track  operated  by 
electric  power  obtain  current  by  means  of  an  over- 
head wire.  It  appears  that  64.5  per  cent,  of  this 
wire  is  supported  by  a  span-wire  construction,  32.9 
per  cent,  by  side  brackets,  and  2.6  per  cent,  by  center 
poles.  Wood  poles  are  used  by  80.3  per  cent,  of  this 
mileage,  and  steel  or  iron  poles  for  19.6  per  cent.,  the 
balance  using  buildings  and  other  structures.  There 
were  66.784  cars  of  all  classes  reported.  60,290  being 
passenger  cars  and  6,494  being  used  for  express  and 
other  purposes. 

There  were  159  waterwheels  used  as  prime 
movers  for  the  generation  of  electric  current,  the 
average  horsepower  per  wheel  being  309.  Of  the 
total  hydraulic  capacity  69.6  per  cent,  was  reported 
by  16  companies  in  the  states  of  California.  Georgia, 
Maine,  Minnesota  and  New  York.  The  largest  plant 
of  this  character  was  shown  for  the  Twin  City  Rapid 
Transit  Company  of  M'inneapolis,  Minn.,  which 
company  reported  12  wheels.  10  of  which  had  i.coo 
horsepower  each. 

The  use  of  direct-current  generators,  having  a 
capacity  of  1,000  horsepower  each  or  over,  was  re- 
ported by  59  companies.  The  use  of  small  machines 
predominated,  more  than  three-quarters  of  all  the 
generators  being  rated  at  500  horsepower  or  less, 
and  their  combined-  horsepower  amounted  to  43.5 
per  cent,  of  the  total  for  all  classes.  A  total  of 
231,924  horsepower  was  generated  by  441  alternating- 
current  generators  reported.  These  machines  were 
used  by  163  companies,  and  of  this  number  127 
reported  that  current  was  generated  for  sale  for  light 
and  power. 

The  maximum  speed  within  city  limits  is  given  ap- 
proximately as  varying  from   three   to  40  miles  an 
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hour,  and  outside  city  limits  from  three  to  60  miles. 
The  number  of  persons  reported  as  killed  is  i,2iS 
and  the  injured  47,429. 


Electrical  Exports  for  May. 

The  electrical  exports  from  the  United  States  for 
the  month  of  May  last  amounted  to  a  total  value  of 
$810,958,  an  increase  of  $902  over  the  corresponding 
month  of  last  year.  Official  figures  show  that  for 
the  month  of  May,  1904,  the  export  of  goods  classi- 
fied as  electrical  appliances,  including  telegraph  and 
telephone  instruments,  fell  off  in  the  amount  of 
$18,457  as  compared  with  May,  1903,  but  the  goods 
classified  as  electrical  machinery'  gained  $19. 359  for 
the  same  period.  The  figures  are;  Electrical  appli- 
ances— May,  1904,  $292,997 ;  May,  1903,  $31 1.454. 
Electrical  machinery — May,  1904,  $5i7>96i ;  May, 
1903,  $498,602. 

For  the  11  months  ended  with  May,  1904,  the  ex- 
ports of  electrical  appliances  amounted  to  $4,486,647, 
while  for  the  same  period  in  1903  they  were  $3,886.- 
572.  Electrical  machinery  shows  a  decrease  for  the 
n  months  ended  with  May  from  $5,362,907  in  1903 
to  $5,047,268  in  1904. 

Classified  according  to  destination  the  following 
were  the  principal  buyers  of  electrical  machincrj' 
from  the  United  States  during  May,  1904:  British 
North  America,  $I3i^,I70 ;  Mexico,  $91.777 :  Japan, 
$80,815;  United  Kingdom,  $60,157;  British  East  In- 
dies, $32,043;  Brazil.  $27,143;  British  Africa,  $24,511; 
France,  $7,399;  British  Australasia,  $7,351 ;  Ger- 
many, $4»i95;  Philippine  Islands,  $3,550;  Cuba, 
$3,378.         , 
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Making  Incandescent    Lamps  in  the 
Palace  of  Electricity  at  St.  Louis. 

From  the  invention  of  the  incandescent  lamp  up 
to  the  present  time,  manufacturers  have  taken  every 
precaution  to  keep  the  various  processes,  apparatus, 
details,  and  all  definite  information  pertaining  to  their 
manufacture  from  their  competitors.  The  installa- 
tion, in  the  Palace  of  Electricity  at  the  St.  Louis 
Exposition,  of  a  model  incandescent-lamp  factory 
embodying  the  latest  of  apparatus  and  in  constant 
daily   operation   is   in   contrast   to   this   attitude,    and 
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power,  iio-volt  lamps,  and  30  operators  are  required. 
The  same  thorough  system  of  accounting  is  used 
as  at  the  factory,  and  in  this  way  the  work  of  the 
different  operators  is  made  of  record  and  various 
economical  factors  obtained. 

From  the  general  view  it  will  be  seen  that  the 
visitors  are  required  to  enter  the  exhibit  at  one 
corner  and  pass  around  the  entire  enclosure,  during 
which  journey  any  lamp  may  be  followed  through 
the  various  operations.  Attention  is  first  attracted 
liv  the  operations  which  attend  the  production  of  the 


Interurban  Rights  in  City  Streets. 

Tl:e  Indiana  Supreme  Court  has  rendered  a  decision 
dcclarmg  that  the  construction  and  operation  of  an 
interurban  railway  in  a  city  street  does  not  necessarily^ 
entitle  the  abutting  lot  owners  to  damages.  Henry 
Mordhurst  of  Fort  Wayne  sued  the  Fort  Wayne 
and  Southwestern  Traction  Company  to  enjoin  it 
from  building  and  operating  its  road  past  his  resi- 
dence. He  admitted  that  the  cit}-  had  granted  the 
company  a  franchise,  but  insisted  that  the  company 
had  no  right  to  occupy  the  street  w-ithout  buying 
or  condemning  the  privilege  and  compensating  the 
lot  owners.  The  court  held  that  an  interurban  rail- 
road with  a  franchise  from  the  city  to  lay  tracks  in 
the  streets  with  such  rails  as  it  sees  fit  and  to  operate 
thereon  by  electricity  cars  running  to  and  from 
other  towns  »nd  cities,  carr>-ing  passengers,  bag- 
gage, light  express  and  mail  matter  and  running  not 
more  than  two  cars  in  a  train,  is  not  an  additional 
servitude  which  necessarily  causes  damage  to  an 
abutting  owner  and  entitles  him  to  enjoin  the  build- 
ing and  operating  of  such  railroad  in  a  street  until 
his  damages  are  assessed  and  paid  or  tendered.  The 
owner  can  only  have  his  action  at  law  for  actual 
damage,s  suffered  and  proved. 

The  court  said  that  interurban  traffic  does  not 
create  any  resemblance  between  the  interurban  elec- 
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gives  those  interested,  as  well  as  the  public  at  large, 
a  chance  to  become  familiar  with  the  manufacture 
of  an  article,  the  appearance  and  utility  of  which 
are   matters   of  common   knowledge. 

This  installation,  is,  therefore,  of  unusual  value  as 
a  part  of  the  educational  scheme  adopted  by  the 
exposition  management,  and  is  characteristic  of  the 
exhibits  to  he  found  in  the  various  exhibit  palaces, 
which  are  pre-eminently  educational  features.  The 
efforts  of  Chief  Goldsborough  to  bring  together  a 
series  of  working  exhibits  exemplifying  the  present 
status  of  the  field  of  electrical  industrj'  have  been 
most  heartily  supported  by  the  U.  S.  Incandescent 
Lamp  Compan}',  with  the  result  that  one  can  now 
witness  in  the  exhibit  of  this  company  the  pro- 
duction, in  its  details,  of  a  standard  incandescent 
lamp. 

The  information  to  be  gained  from  a  study  of 
this  exhibit  will  be  of  value  to  all  members  of  the 
electrical  fraternity,  in  view  of  the  important  position 


light-giving  filament.  Although  many  substances, 
such  as  paper,  silk  thread,  bamboo,  etc.,  have  been 
used  for  this  purpose,  cellulose  is  now  commonly 
used.  This  is  the  resultant  when  cotton-wool  and 
zinc  chloride  are  brought  together,  the  application 
of  heat  aiding  in  the  action.  The  cellulose,  resem- 
bling in  consistency  molasses  and  of  a  pale  straw 
color,  is  then  placed  in  a  hot-water  bath,  in  vacuum, 
and  the  gases  formed  by  the  action  are  entirely  ex- 
tracted, the  cellulose  solidifying  to  a  consistency  of 
gelatine.  Placed  in  a  suitable  vessel  and  subjected 
to  pressure,  it  is  then  forced  through  a  glass  die, 
forming  a  slender  thread  0.006  of  an  inch  in  diameter 
for  a  i6-candlepower,  no-volt  lamp.  This  thread 
falls  into  a  circular  trav  of  alcohol,  which  revolves 
at  such  a  speed  that  no  strain  is  placed  upon  the 
filament.  After  several  washings  it  is  coiled  upon 
a  large  drum  and  dried.  The  loss  of  moisture  here 
reduces  the  thread  about  o.ooi  of  an  inch  in  diameter, 
it  then  being  approximately  twice  the  size  of  the 
finished   filament. 

The  cellulose  is  then  wound  on  forms  which  vary 
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trie  roads  and  a  steam  road  carrying  ordinary  freight. 
A  similar  case  was  brought  by  Mrs.  Kinsey  against 
the  Union  Traction  Company  because  of  the  use  of 
College  Avenue  in  Indianapolis,  and  was  decided 
by  Judge  Carter  on  Saturday  in  favor  of  the  com- 
pany. The  decisions  are  regarded  as  great  victories 
for  the  interurban  interests  in  Indiana. 
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and  Insertini;  Leadinti-in  Wires. 


Negotiations  are  in  progress  for  the  establishing 
of  a  large  space-telegraph  station  on  the  big  tower 
of  the  Hotel  Rudolf  at  Atlantic  City,  N.  J.  The 
best  facilities  are  offered  for  such  a  station  in  the 
hotel  tower,  and  the  details  will  be  arranged  at  once. 


which  the  incandescent  lamp  holds  in  all  phases 
of  electrical  work.  The  exhibit  is  arranged  in  such 
a  manner  that  the  visitor,  passing  around  the  in- 
stallation, views,  at  close  range,  the  successive  steps 
that  transform  the  raw  material  into  the  finished 
lamp.  Fig.  i  gives  a  good  idea  of  a  portion  of  the 
installation. 

The  accompanying  illustrations  show  some  of  the 
most  important  operations  of  the  80  that  are  neces- 
sary to  produce  a  high-grade  lamp,  and  give  a  good 
conception  of  the  interesting  character  of  the  process. 
The  daily  output  is  between  1,500  and  2,000  i6-candle- 


with  the  size  and  shape  of  the  filament  desired. 
These  are  then  placed  in  crifcibles,  which  are 
packed  with  sawdust.  The  crucibles  are  subjected 
to  a  gradually  increasing  temperature,  which  reaches 
a  maximum  of  approximately  3.000°  F.  in  about 
eight  hours,  after  which  they  are  allowed  to  cool 
slowly.  The  now  carbonized  filaments  are  sorted 
and  gauged  for  uniformity  of  size.  A  laboraton- 
test  is  also  made  to  determine  the  percentage  of 
carbon;  the  filaments  must  not  be  less  than  qS  per 
cent.  pure.  The  carbonization  process  reduces  the 
size  of  the  carbon  and  transforms  all  vegetable  mat- 
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ter  into  practically  pure  carbon.  It  is  interesting 
to  note  that  French  chemists  have  succeeded  in 
making  small  diamonds  from  carbon  by  subjecting 
it  to  temperatures  of  from  6,000  to  7,000  degrees,  or 
only  about  twice  that  required  to  produce  suitable 
carbon  from  cellulose. 

The  carbon  being  completed,  the  next  step  is  the 
"flashing"  or  treating  of  the  carbon,  the  purpose 
of  which  is  to  give  it  a  coating  known  as  graphitic 
carbon,  which  is  of  the  same  class  as  that  used  in 
lead  pencils.     This   is  accomplished  by  hanging  the 


platinum  costing  less  than  one  cent.     Fig.   3   shows 
the  old  metho^  of  forming  stems  by  hand. 

When  the  stem  has  been  thus  prepared  the  carbon 
is  attached  by  a  paste  composed,  for  the  most  part, 
of  sugar  and  graphite.  The  operator  takes  a  minute 
particle  of  paste  on  the  point  of  a  needle  and  touches 
it  to  one  end  of  the  carbon.  The  paste  is  sufficiently 
sticky  to  cause  the  filament  to  adhere,  and  it  is 
deftly  placed  in  contact  with  the  platinum,  a  few 
strokes  completing  the  joint.  The  other  end  is  then 
joined  and  the  middle  of  the  carbon  slipped  into  the 


lamp.  With  the  lamp  in  position  current  is  supplied 
to  its  terminals,  and  the  heat  liberated  causes  the 
volitalization  of  the  phosphorous,  which  combines 
with  the  residual  gases  in  the  bulb,  and  when  the 
lamp  is  cooled  a  trace  of  fine  solid  matter  is  all  that 
remains.  The  pressure  applied  in  this  process  is 
about  30  per  cent,  higher  than  the  normal  voltage  of 
the  lamp. 

The  bulb  is  then  sealed  off  by  means  of  a  hand 
blowpipe  (Fig.  5),  when  it  is  ready  for  the  "glow" 
test.     This  means  simply  the  application  of  one  ter- 
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carbons  from  contact  clips  in  a  vessel  from  which 
all  air  is  removed,  the  carbons  being  brought  to  a 
dull  red  heat,  while  a  hydro-carbon  vapor  is  admitted 
to  the  vessel  in  such  a  manner  as  to  circulate  freely 
around  the  hot  filament.  The  hydro-carbon,  coming 
in  contact  with  the  carbon,  deposits  thereon,  in  a 
thin,  uniform  coating,  graphitic  carbon,  the  resist- 
ance of  which  is  approximately  lo  times  that  of  the 
raw  carbon.  This  effects  an  enlargement  of  the 
carbon,  thereby  reducing  its  resistance,  allowing 
more  current  to  fiow,  and  this  continues  until  a  pre- 
determined value  is  reached,  at  which  point  the 
current  is  automatically  cut  off.  As  a  result  of  this 
treatment  carbons  are  produced  which  are  uniform 
in  size,  density  and  resistance. 

An  ingenious  test  is  then  applied  to  detect  flaws 
in  the  deposition  of  the  graphitic  carbon,  this  being 
done  by  passing  a  current  through  the  filament  suf- 
ficient to  bring  it  to  a  dull  red.  In  case  the  carbon 
is  not  uniform  in  diameter  this  is  indicated  by 
bright  spots  at  the  points  where  the  filament  is 
smaller  in  cross-section.  After  being  gauged  and 
sorted  in  bunches  of  1,000  each  the  carbons  are 
ready  to  be  attached  to  the  glass  stems  or  mounts. 

The  lamp  manufacturer  receives  the  glass  tubing 
from  which  the  stems  are  made  in  lengths  of  about 
five  feet.  These  are  cut  into  small  pieces,  varying 
in  length  with  the  style  of  lamp  for  which  they 
are  intended.  A  flange  is  formed  on  one  end  by 
placing  the  tube  in  a  chuck,  which  rotates  it  in  the 
flame  of  a  glassblowers  fire,  a  carbon  pencil  being 
used  to  flare  out  the  heated  end  to  a  diameter  a 
trifle  smaller  than  that  of  the  bulb  neck  for  which 
it   is   designed.      (Fig.   2.) 

One  of  the  most  ingenious  of  the  machines  used 
by  the  lampmaker  is  that  employed  for  closing  the 
tube  and  placing  therein  at  the  same  time  the 
platinum  "leading-in"  wires,  to  which  the  car- 
bon will  be  attached,  and  the  anchor  or  pendant, 
which  is  a  short  length  of  German  nickel  wire, 
serving  to  support  the  filament  at  its  middle  point. 
One  operator  at  this  machine  can  turn  out  2,500 
stems  a  day,  as  against  600  by  the  usual  manual 
method.  The  platinum  tips  of  the  "leading-in" 
wires  are  about  0.375  i^^ch  long  and  0.008  inch  in 
diameter.  They  are  welded  to  the  copper  wires 
that  connect  with  the  brass  base,  and  so  fused  into 
the  glass  stem  that  the  w'eld  point  is  just  pressed 
into  the  glass  where  the  tube  is  flattened. 

Formerly  the  platinum  and  copper  were  connected 
by  hand  after  having  been  cut  to  the  proper  lengths, 
but  the  most  modern  practice  provides  a  coil  of 
each  wire,  the  ends  of* which  are  brought  together, 
end  to  end.  Current  being  supplied  to  the  two 
wires,  they  are  heated  at  the  junction  and  a  perfect 
butt  weld  is  secured.  The  method  of  coverino^  the 
weld  with  glass  is  protected  by  a  patent,  and  where 
formerly  five  cents'  worth  of  platinum  was  required, 
now  the   same   result   is   obtained   from   the   use   of 
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loop  in  the  end  of  the  anchor  wire  and  permanently 
fastened  by  a  bit  of  paste.  After  being  straightened 
and  inspected  the  stems,  with  carbons  attached,  are 
baked  in  an  oven  to  expel  the  moisture  from  the 
joints,  when  they  are  ready  for  the  bulb. 

Almost  all  of  the  bulbs  used  by  the  different  lamp 
manufacturers  are  supplied  by  one  of  the  best-known 
makers  of  cut  glass,  the  difficulties  attending  their 
manufacture  having  proved  an  effectual  barrier  to 
nearly  all  makers.  Bulbs  are  blown  of  the  best 
lead  glass  and  come  with  a  neck  from  two  to  three 
inches  long.  Formerly  they  were  free-blown,  but 
the  practice  is  now  to  form  them  in  a  mold,  result- 
ing in  a  very  uniform  article.  The  bulb  is  blown 
without  the  tip,  and  the  first  operation  is  that  known 
as  "tubulating,"  which  consists  of  opening  the  bulb 
at  the  end  and  fusing  thereon  a  short  length  of  small 
glass  tubing,  which  later  serves  as  a  means  for 
exhausting  the  lamp. 

The  bulb   is   now   ready  to   receive   the   stem   and 


FIG.      6.       MAKING     INCANDESCENT      LAMPS     AT     ST,      LOUIS 
EXPOSITION. MACHINE  FOR  ATTACHING  BASE  TO   LAMP. 

filament,  and  this  is  the  next  operation.  In  Fig.  4 
the  operator  can  be  seen  finishing  this  step.  The  bulb 
is  held  in  a  sort  of  a  chuck,  and  the  stem,  mounted  on 
a  spindle,  is  carefully  held  in  the  proper  position, 
both  revolving  meanwhile.  The  flame  from  a  glass- 
blower's  fire  is  now  directed  upon  the  bulb  and  flange 
of  the  stem,  and  in  10  or  15  seconds  they  are  firmly 
united  in  an  air-tight  joint.  After  a  preliminary 
exhaustion  to  remove  the  moistuic  resulting  from 
the  sealing-in  process  the  now  nearly  completed 
lamps  are  "painted" — that  is,  a  small  portion  of 
chemical  is  inserted  in  the  exhaust  tube  and  the  bulbs 
are  set  away  to  dry.  When  ready  for  the  final  ex- 
hausting process  the  bulb  is  placed  in  a  rack,  with 
the  tube  inserted  in  a  hea\y  rubber  tube  connected 
with  the  air  pump.  This  is  of  English  make,  and 
by  using  it  in  connection  with  the  chemical  men- 
tioned it  is  possible  to  secure  a  sufficiently  high 
vacuum  in  less  than  one  minute,  although  with  the 
old   process    over   an    hour   was    required    for   each 
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minal  of  an  induction  coil  to  the  lamp.  If  the  vacuum 
is  correct  the  tube  is  filled  with  a  blue  haze.  The 
lamp  is  then  subjected  to  another  "spot  test,"  after 
which  it  is  sent  to  the  photometer,  where,  by  well- 
known  means,  sufficient  voltage  is  applied  to  its 
terminals  to  cause  it  to  come  up  to  candlepowcr,  at 
which  point  the  pressure  and  current  are  read. 

The  next  and  last  step  is  the  process  of  capping 
or  basing.  The  base,  which  is  a  brass  stamping,  is 
placed  over  the  upper  end  of  the  bulb,  which  is 
inserted  in  one  of  the  cups  shown  in  Fig.  6,  and  ce- 
mented to  the  glass.  The  wires  are  then  soldered  ro 
the  base  and  the  surplus  cut  off,  when  the  lamp  is 
ready  for  the  final  inspection  and  packing.  The 
entire  process  is  not  complicated,  but  there  are 
so  many  difficult  and  delicate  operations  that  no  less 
than  40  inspections  are  made  before  the  lamp  is 
allowed  to  be  packed  for  market.  An  ingenious  lamp 
manufacturer  has  compiled  a  list  showing  117  pos- 
sible faults  to  be  found  in  a  lamp,  which  is  an 
indication  of  the  care  necessary  in  their  manufac- 
ture. 

The  following  diagram  shows  clearly  the  different 
steps  here  described  and  is  in  the  way  of  recapitu- 
lation ; 
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Society  of  Chemical  Industry. 

Visitors  from  many  foreign  countries  are  expected 
to  be  present  at  the  first  annual  meeting  of  the 
Society  of  Chemical  Industry  ever  held  in  America, 
which  will  be  held  in  New  York  city  on  September 
8th,  gth  and  roth.  Sir  William  Ramsay,  the  English 
scientist,  heads  the  list  of  foreign  visitors.  On  the 
general  committee  of  arrangements  are  Professors 
Charles  F.  Chandler  and  Marston  T.  Bogart  of 
Columbia  University;  Virgil  Coblcntz,  professor  of 
chemistry  at  the  College  of  Pharmacy;  Thomas  A. 
Edison,  Dr.  Ernst  J.  Lederlc,  A.  C.  Humphreys, 
president  of  Stevens  Institute:  R.  W.  Moore,  F.  G. 
Zinsser,  William  J.  Schieffelin,  R.  C.  Woodcock. 
T.  J.  Parker  and  H.   Schweitzer,  chairmric. 
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Quite  elaborate  preparations  are  under  way  for 
the  reception  and  entertainment  of  the  foreign  elec- 
trical engineers  who  shall  visit  this  country  at  the 
time  of  the  International  Electrical  Congress  in  Sep- 
tember. Several  European  countries,  notably  Great 
Britain  and  Italy,  will  send  delegations  of  some 
size,  and  the  American  Institute  of  Electrical  Engi- 
neers has  arranged  a  very  complete  itinerary.  The 
foreign  electrical  engineers  will  be  well  repaid  for 
iheir  trip,  we  think,  and  they  can  rely  on  a  cordial 
reception  from  local  electrical  men  in  all  sections  of 
the  United  States. 


Visitors  to  the  Louisiana  Purchase  E.xposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
l)ooth  of  the  Western  Electrician,  which  is  in  Block  i 
(  Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


Trade  Supplied  by  Western  News  Co. 

OOPYBISHT.— Not  only  the  title  but  the  mtirf  conttntt  of 
^ch  number  of  the  Western  Electrician  are  copyrighted. 
This  paper  is  entered  at  the  Chicago  poslofflce  as  mall  matter 
of  the  second  class. 

SUBSCRIPTION,  In  advance,  postage  prepaid,  $3.00  tor  a 
full  year  of  5e  numbers:  in  clubs  of  four  or  more.  $2.50,  with  free 
extra  copy  for  elKht  subscriptions;  foreign  countries.  te.OOa 
year:  slnt^le  copies.  10  cents.  When  change  of  address  is  re- 
quested. l"he  old  address  as  well  as  the  new  should  be  given. 

OORRESFONDENOE  relating  tc  electricity  or  any  of  its 
practical  applications  is  cordially  invited. and  the  co-operation 
of  all  electrical  thinkers  and  workers  earnestly  desired.  Clear, 
concise,  well  written  articles  are  especially  welcome:  and  com 
municatlons.  views,  news  items,  local  newspaper  clippings,  or 
any  informalioD  likely  to  Interest  electricians,  will  be  thank- 
fully received  and  cheerfully  acknowledged. 

ADVBKTISINQ-.— The  Western  Electrician— the  only 
generaJ  electrical  paper  published  In  the  West — thoroughly 
covers  a  territory  exctumithj  its  otin.    This  is  a  claiu  which 
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United  States.  Electrical  merchants  and  manufacturers 
desiring  wesUrn  trade  will  appreciate  the  unequaled  valite 
of  this  journal  as  an  advertising  medium  In  its  special  field. 
Advertising  rates  are  moderate,  and  will  be  furnished  on 
application.  - 
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.Members  and_  Visitors 28,29       between    Florida   and    Cuba   or  between    New   York 

Xe»°""se"for  ilir™epl,one.'.-'.'.'.'.'.'.-V. ] .' ! .' ! ! .' ! ! ^ .' ! .' ! .'  29       """^   Washington   or   St.   Louis   and    Chicago   before 

Telephone    -\e.vs   from   the    Northwest 29         attempting  to  go  half  way  around  the  globe- 
Telephone  Progress  on   the  Pacific  Slope 29  ^^^=^=^=^^^^^ 

Ohio    Telephone    Notes    29,  30 

Indiana   Telephone  Items   30  A  PRACTICAL  inquiry  in  the   "Question   Box"  pre- 

(lencral  Telephone  .\ews   30       sented   at   the   Boston   convention    of    the    National 

The   Internal-combustion    Engine   as  .\pplied   to   Central-  Electric  Light  Association  was:     "What  is  the  rela- 

station    Service.      By    E.    E.    Arnold.      ^\  itli    discussion.  .  r  ■  r   ■     ■,        ■ 

(National  Electric  Light  .\ssociation) 30,  31,  32  '"''^  ™='  °*  maintenance  of  induction  motors  and  of 

-Muliplevoltage  Control  for  \'ariable-speed  Motors-     Illus-  direct-current  motors  in  general  city  service?"     Se\- 

"■ated    32  eral  answers  were  received,  and  considerable  diversity 

.Mercury-vapor    Lamp    for   Photographic    Purposes.      Illus-  „{  ^   j^jo,,  ^^.^^  3,,^^,,      .j-^e  Boston  Edison  Company 

tratcd    33  ,  ^      ■' 

Westinghouse  Railway  Motor.     Illustrated 33  reported  that   "1  WO  years    experience   with   a   large 

Exposition  Electrical   Club 33  capacity  in   induction  motors   in  use    in    customers' 

Elevated  Trains  to  Run  to  Evanston 33  premises  has  resulted  in  practically  no  repairs  being 

DEPARTMENTS,  required.     Up  to  date  a  comparison  of  the  repairs  on 

Correspondence   .;.■„  35,  36  I'O'h  direct  and  alternating-current  motors  would  be 

Great  Britain  34  in  the  ratio  of  ICO  to  I  in  favor  of  the  alternating- 
New  York  34  current  motors."'    On  the  other  hand,  Mr.  G.  Wilbur 

New     England     34-       ttii  ■<     1  1 

Indiana    ■    .                           34  Hubley  said  that  the  cost  of  maintenance  of  induction 

Ohio    34,  35  motors  under  average  conditions  would  be  about  25 

-Michigan   35  per   cent,    less    than    of    direct-current    motors.     Mr. 

-Southeastern   States    35  -^y.  F.  Kingan  was  more  favorable  to  the  alternating- 

.Northwestern    States    35  .    .         .  ,  .  .    .  ,  , 

Rocky  Mountain  Stales  35  current  motor,  giving  It  as  his  opinion  that  the  rela- 

Pacific  Slop.-   35,  36  live    maintenance    cost    of   induction    motors    having 

Personal    36  outside  resistance  to  direct-current  motors  is  as  about 

Electric   LigljUnB    36  fy,,^   jo  one   in   favor  of  the    former.     The   Maiden 

hlcctnc     Railways      36         „  , 

Power  Transmission   36  t-'ectric  Company  said  tha't  in  three  years   experience 

Societies  and  Schools 36  with    600   horsepower    in    induction    motors    it    knew 

Miscellaneous   37  of  no  money  being  expended  for  repairs. 

ra  c   .  cws   3j  jn^^    anonymous    contributor    gave    a    valuable    re- 

lliisiness   37  ^ 

llhistr.ited  Kitctrie.-il   l'..u-ni  Hccrd 37.  3S  sponse.     Hc    showed    that    It    IS    impossible    to    give 

:rr^r=r^rr!:^:rr::^:r^::r=^:^r=!r:!r==rr:^^rr^^^^^^=!r==!^  actual    figures    on    cost    of    maintenance    of    motors. 

DATES  AHEAD  since  this  item  varies  so  much  under  different  condi- 

,.,.,-,.,-,,.       ■  ••       f  1  •     ,    c.  tions.     In  general,  it  may  be  said  that  where  proper 

Ohio   Electric  Light  Association   (annual  convention),   San-  .  .  if 

dusky,  August  i6th  to  18th.  care  is  taken  of  the  motor  practically  the  only  cost 

Inicrnational    Electrical    Congress,    Hall    of    Congresses,    St.  r           ■    ,                    ■        •    j      ,.■             '   ^               -.i              ■        1 
Louis  Exposition,  September  12th  to  17th.  f»f    mamtenance    m    induction    motors    \vith    squirrel- 
International    Association    of    Municipal    Electricians    (an-  ^yge  armatures   is  a  very  occasional   renewal   of  the 
tiual  meeting),    St..  Louis,  September    i3lh  and   14th.  , 

American    Electroilierapcutic    Association    (annual    convcn-  l)earmgs.     In  most  motors  having  resistances  in  their 

tion),    St.    Louis,    September    13th   to    i6th.  ,              ■         1      .■                             ■         1                    t       c 

National    Electrical    Contractors'   Association    (annual   con-  armatures  in  starting  an  occasional   renewal  of  con- 
vention)   St.  Louis.  Svpicmber   Mih  to  16th.  t^^-t  pieces  for  the  rtsislancc  short-circuiting  switch 

Colorado    Electric    Light,    I'owcr    and    Kaihvav    .^ssocI3tIon,  .                                  . , 

Colorado  Springs.  September  21st  to  23d.         '  is    iieccssary.      I'hese   contact    pieces  are   used,    how- 
American    Street    Kaiiway    Association     (annual    meeting),  1         1         .i             .        ■     ^    ■  1     i    1        1 

I'estival    Hall.    World's    Fair    grounds,    St.    Louis,    Octobei^  '■'^■^'' ■  ""•>'  ^^""^^>i  ^"C  motor  is  being  started,  whereas 

i3th  and  uth.  .    t  -  l.  .       ■    ■      ,  .       \v''h  the  direct-currenl  motor  the  brush  and  coinmu- 

Kansas  Gas,  Water  and  Electric  Light  Association  (annual 
meeting),  Leavenworth.  Kan.,  October  i8th  and  19th.  tator  are  in  use  not  cnly  during  the  process  of  start- 


ing, but  all  the  time  that  the  motor  is  running.  For 
this  reason,  and  also  since  there  is  always  danger 
of  dirt  and  moisture  collecting  in  the  armature  wind- 
ing, the  potential  of  which  is  always  greater  than 
that  of  an  induction  motor,  the  cost  of  maintenance 
in  direct-current  motors  is  found  to  be  several  times 
that  of  induction  motors. 


Electric  railways  in  England  are  said  to  be  re- 
markably free  from  accident.  The  lines  are  con- 
ducted with  so  great  an  immunity  from  accident 
that  the  high  degree  of  organization  and  the  skill  and 
care  exercised  by  employes,  which  combine  to  pro- 
duce the  results,  very  rarely  receive  recognition. 
The  best  showing  seems  to  be  in  Liverpool,  where 
tlie  percentage  of  fatalities  to  passengers  is  given 
as  one  in  28,000,000.  The  percentage  of  accidents  to 
passengers,  in  no  case  high,  has  in  some  towns  been 
reduced  to  almost  nothing.  Only  a  few  years  ago 
fears  were  frequently  expressed  of  the  danger  that 
would  follow  the  introduction  of  electric  traction  in 
England,  and  consequently  the  low  maximum  speed 
of  eight  miles  an  hour  was  enforced,  and  in  many 
cases  is  still  maintained.  Last  year,  however,  the 
Board  of  Trade  granted  a  considerable  increase  in 
speed  in  Liverpool  and  the  passenger  traffic  also  in- 
creased 3.4  per  cent.  Nevertheless  the  number  of 
accidents  to  persons  decreased  11  per  cent.  The 
report  of  the  general  manager  of  Liverpool  tramways 
says  that  of  all  methods  of  transportation,  electric 
traction  is  undoubtedly  the  safest.  It  is  urged  that 
these  records  should  suggest  a  greater  relaxation  on 
the  restrictions  on  speed,  placing  greater  reliance 
on  the  discretion  of  managers. 


Lightning,  with  its  freakish  phenomena,  forms 
a  subject  of  considerable  importance  to  the  fire  un- 
derwriters, although,  to  be  sure,  the  records  of  fires 
for  the  five  years  from  1898  to  1902  inclusive  show 
that  the  percentage  of  the  total  number  of  fires  due 
to  lightning  was  only  4.4,  while  the  proportion  of 
losses  was  even  less,  being  under  three  per  cent. 
Nevertheless,  the  $3,759,980  of  fire  loss  due  to  light- 
ning in  1902  represents  a  sum  well  worth  saving — 
if  it  could  be  done.  The  subject  was  considered  in 
a  report  on  "Protection  of  Buildings  Against  Light- 
ning," presented  to  the  National  Fire  Protection  As- 
sociation at  its  recent  annual  meeting.  The  commit- 
tee believes  that  protection  against  lightning  is  ad- 
visable and  proposes  an  elaborate  set  of  specifications. 
It  says  that  no  generally  accepted  theory  of  thunder- 
storms has  yet  been  formed.  To  \vhat  extent  for- 
ests and  trees  act  preventively  is  no  more  definitely 
known  than  the  degree  of  protection  afforded  by 
lightning  rods,  although  it  seems  to  be  established 
that  trees  surrounding  a  building,  if  not  too  near, 
are  a  source  of  protection,  but  if  too  near  prove  a 
menace.  Oak  trees  are  more  susceptible  to  lightning 
than  most  trees,  and  beeches  less  so.  It  is  well  es- 
tablished that  trees  standing  in  temporary  or  perma- 
nently moist  soil  are  much  more  likely  to  be  struck 
than  those  in  sandy  or  dry  soil.  It  has  been  proved, 
the  committee  says,  that  lightning  conductors,  prop- 
erly installed,  are  a  protection,  and,  ''notwithstanding 
that  we  are  providing  against  an  unknown  quantity 
of  current,  we  believe  that  there  is  a  limitation  which, 
if  provided  for  by  sufficient  metallic  surface  area, 
properly  arranged,  may  absorb  and  dissipate  any 
charge  likely  to  occur.  At  the  same  time,  the  protec- 
tion afforded  by  a  conductor  will  depend  upon  the  rel- 
ative positions  of  the  electric  discharge  and  the  object 
it  meets  in  its  course."  The  more  any  object  pro- 
jects above  the  general  level,  the  nearer  to  the  cloud 
and  the  less  resistance  offered  to  the  discharge.  High 
objects  are  therefore  more  frequently  struck,  hence 
need  more  careful  protection.  A  lightning  conductor 
fulfills  two  functions — it  facilitates  the  passage  of 
the  electricity  to  the  earth,  carrying  it  off  harmlessly, 
and  it  tends  to  prevent  disruptive  discharge  by  neu- 
tralizing the  conditions  which  determine  such  dis- 
charge in  the  vicinity  of  the  conductor.  To  effect 
the  first  object,  the  path  of  the  conductor  should 
be  of  the  least  possible  resistance,  and  much  less 
than  that  of  the  structure  it  is  designed  to  protect. 
The  second  object  is  accomplished  by  the  conductor 
being  surmounted  by  a  point  or  points. 

With  the  powerful  underwriters'  organizations  as 
its  friend,  it  will  be  seen  that  the  lightning  rod,  the 
subject  of  so  many  spirited  arguments  between  the 
eloquent  agent  and  the  doubtful  farmer,  is  far  from 
obsolete.  ' 
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Oil-Film  Receiver  for  Space  Telegraphy. 

Coherers  for  space-telegraph  receivers  have  hith- 
erto depended  on  the  imperfect  contact  due  to  the 
natural  film  of  oxide  or  other  material  which  exists 
on  most  metals  and  which  acts  as  the  intervening 
layer,  preventing  full  conduction  between  a  pair  of 
metal  pieces  brought  into  light  contact  in  some 
random  or  unmetrical  manner.  Sometimes  a  contact 
between  a  spring  pressing  lightly  on  a  point  has 
been  utilized.  More  usually,  however,  the  accidental 
light  and  imperfect  contact  between  the  particles  of 
a  mass  of  metal  filings  has  been  employed.  In  each 
case  the  electrical  disturbance  due  to  the  impact 
of  ethereal  waves  lias  resulted  in  "coherence"  and 
increased  conductivity  in  the  coherer,  and  "decoher- 
cnce"  has  been  occasioned  by  agitation  or  tapping. 
All  coherers  depending  upon  imperfect  or  light 
contact  between  bodies  are  subject  to  variation  of 
sensitiveness  and  require  frequent  adjustment  or 
renewal. 

Dr.  Oliver  J.  Lodge  of  Birmingham.  .Alexander 
ARiirhead  of  Shortlands,  and  Edward  E.  Robinson 
of  Birmingham,  England,  in  a  recent  United  States 
patent  propose  to  dispense  with  the  use  of  imper- 
fect contacts  in  the  construction  of  detectors  or  re- 
ceivers and  to  use  a  thin  film  of  some  insulating 
material  to  separate  the  conducting  masses  which 
compose  the  detector  or  receiver  and  to  obtain  in  a 
definite  manner  the  light  pressure  desirable  when 
the  maximum  sensitiveness  is  required.  To  this 
end  they  employ  as  the  insulating  film  a  thin  layer 
of  paraffin  oil  or  similar  insulating  substance  inter- 
posed between  two  metallic  or  conducting  surfaces 
and  frequently  renewed,  and  for  the  pressure  they 
depend  on  the  hydrostatic  pressure  of  a  column  of 
liquid,  preferably  employing  mercury  or  other  con- 
ducting fluid  as  one  of  the  two  conductors,  the 
other  one  being  solid  and  plunged  to  a  given  depth 
in  the  mercury. 

To  apply  the  film  of  oil,  a  layer  of  oil  is  placed 
upon  the  mercun'.  so  that  when  the  solid  metal, 
preferably  in  the  form  of  a  platinum  or  iron  point 
or  a  metallic  wheel,  is  immersed  to  a  small  depth 
into  the  mercury  it  carries  down  with  it  a  super- 
ficial film  of  oil.  When  the  platinum  or  .iron  point 
or  wheel  is  immersed  into  the  mercury  the  depth  of 
immersion  must  be  slight,  so  that  there  may  be  as 
little  capacity  as  possible  between  the  two  conduct- 
ors, the  insulating  film  employed  acting  as  a  perfect 
insulator  or  dielectric  between  the  two.  The  smaller 
the  capacity  of  the  detector  or  receiver  the  more 
sensitive  it  will  be  to  the  ethereal  waves.  Although 
it  is  feasible  to  receive  signals  without  actual  im- 
mersion of  the  point  or  wheel  into  the  mercury,  yet 
the  insulating  film  in  such  instance  would  necessarily 
be  considerably  thicker,  requiring  more  battery  power 
to  break  it  down,  which  is  correspondingly  unde- 
sirable. For  this  reason  it  is  preferable  to  obtain 
a  thinner  film  by  immersion,  making  use  of  the  hy- 
drostatic pressure  of  the  mercury  for  that  purpose 
and  permitting  the  use  of  a  much  lower  voltage. 

It  has  been  found  that  so  long  as  a  feeble  voltage 
is  applied  (say  three-tenths  of  a  volt  or  less)  the 
film  is  strong  enough  permanently  to  resist  the 
passage  of  a  current,  but  that  whenever  the  electro- 
motive force  rises  to,  say,  one  volt  or  more,  as  it 
does  at  once,  for  an  instant,  if  a  spark  has  occurred 
in  the  neighborhood  or  if  electric  waves  have  been 
received    from    a    distant    station,    then    the    film    is 
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hrnken  down,  easy  conduction  is  caused,  and  a  sig- 
nal is  recorded.  To  restore  the  continuity  of  the 
film  again,  motion  is  suflicient,  and  one  of  the  sim- 
plest plans  is  to  withdraw  the  metal  point  from 
the  mercury  into  the  supernatant  layer  of  oil  and 
immediately  plunge  it  back  again  into  the  mercury. 
This  withdrawal  and  reimmersion  is  very  easily  ac- 
complished automatically,  either  by  mechanical  or 
electrical  means  or  by  the  action  of  the  current  which 
the  broken-down  film  itself  transmits  or  otherwise, 
the  reimmersion  of  the  point  following  instantly  on 
the  cessation  of  the  current  by  the  restoration  of 
the  film.  Obviously  this  motion  may  be  effected  in 
any    appropiiate    manner,    whether    by    rotation    or 


translation  or  vibration.  For  instance,  the  immersed 
conductor  might  be  the  rim  of  a  rotating  wheel,  or 
it  might  be  supported  on  a  vibrating  body,  such  as 
the  prong  of  a  tuning  fork,  or  it  might  be  simply  de- 
pressed into  the  mercury  and  withdrawn  therefrom 
by  attachment  to  the  siphon-recorder  coil  or  other 
moving  part  affected  electromagnetically  by  the  sig- 
naling current.  The  passage  of  a  comparatively 
strong  momentary  current  across  the  broken-down 
film  is  no  detriment,  since  the  film,  being  liquid,  can 
be  completely  and  certainly  renewed.  The  metal 
used  should  be  clean,  free  from  any  film  of  its 
own  and  not  liable  to  amalgamate  with  mercury.  One 
of  these  methods  is  illustrated  herewith,  showing 
the  receiver  attached  to  a  moving  wheel. 

The  conducting  part  (f)  is  shown  in  the  form 
of  a  disk  or  wheel  slightly  immersed  in  the  mer- 
cury (b).  The  constant  rotation  of  the  wheel, 
effected  by  such  means  as  a  clockwork  train,  repre- 
sented diagrammatically  at  (p),  brings  about  the 
restoration  of  the  continuity  of  the  oil  film  between 
the  wheel  and  the  mercury  after  the  breaking-down 
action  of  ethereal  waves  received  from  a  distance. 
The  amount  of  pressure  of  the  mercury  upon  the 
disk  or  wheel  is  regulated  by  means  of  the  screw 
(d),  fixed  beneath  the  trough  (c),  which  contains 
the  mercury,  so  as  to  raise  or  lower  it,  and  so  regu- 
late the  immersion.  The  film  or  layer  of  paraffine 
oil  acting  as  an  insulator  is  shown  at    (e). 


Improvements  in  the  Stumpf  Turbine. 

In  some  types  of  steam  turbines  having  more  than 
one  stage,  diflnculty  is  encountered  in  driving  a 
generator  from  each  of  the  shafts  attached  to  the 
respective  bucket  wheels  of  the  unit.  The  reason 
for  this  is  that  most  of  the  energy  is  developed  in 
the  first  stage  of  the  turbine,  making  the  coupling 
of  the  generators  in  series  or  parallel  difficult  or 
even  impossible,  owing  to  the  difilerence  in  the  useful 
effect  of  the  turbine  wheels.  In  the  ordinary  two- 
stage  turbine  about  two-thirds  of  the  energy  is  de- 
veloped by  the  first  set  of  buckets  and  one-third  by 
the  second  set. 

Johann    Stumpf   of   Charlottenburg,   Germany,   has 


FIG.      I.        IMPROVEMENTS     IN     THE     STUMPF     TURBINE. — 

SECTION    SHOWING    MOUNTING   OF   BUCKET 

WHEELS   AND    SHAFTS. 

recently  taken  out  a  patent  intended  to  overcome 
this  difficulty  and  make  possible  the  coupling  of 
two  generators  to  a  single  turbine,  delivering  to 
each  about  an  equal  amount  of  energy.  The  inven- 
tion consists  in  arranging  a  third  turbine  wheel  upon 
the  shaft  of  the  secondary  wheel,  which  is  im- 
pinged upon  by  the  exhaust  steam  of  the  secondary 
wheel.  A  guide-shovel  rim  is  provided  for  guid- 
ing this  exhaust  steam  upon  the  third  wheel.  In 
this  manner  two  systems  rotated  in  opposite  direc- 
tions are  obtained,  the  first  system  consisting  only 
of  the  primary  wheel  and  the  second  system  con- 
sisting of  the  secondary  turbine  wheel  and  the  third 
additional  wheel,  which  rotates  in  the  same  direction 
as  the  secondary  wheel.  By  this  arrangement  and 
by  choosing  suitable  dimensions  for  the  primary 
wheel  the  primary  may  be  made  to  have  about  50 
per  cent,  of  the  total  energy,  the  remaining  50  per 
cent,  being  developed  by  the  secondary  wheel  and 
the  third  wheel. 

Fig.  I  shows  the  device  arranged  to  drive  two 
generators  of  equal  capacity.  In  the  construction 
shown,  (a)  and  (b)  are  armatures  of  generators. 
The  armature  (b)  is  fixed  to  the  shaft  (c).  The 
armature  (a)  is  fixed  to  the  hollow  shaft  (d), 
situated  around  the  shaft  (c).  The  primary  turbine 
wheel  (e)  is  mounted  upon  the  shaft  (c).  The  noz- 
zles through  which  the  steam  flows  are  represented 
by  (f)  upon  the  turbine  wheel  (e).  A  turbine  wheel 
(g)  is  situated  at  the  side  of  the  turbine  wheel  (e). 
which  wheel  is  fixed  to  the  hollow  shaft  (d).  It 
will  be  clear  that  the  vanes  of  the  wheel  (g)  must 
be  situated  in  the  opposite  direction  of  the  vanes 
of  the  turbine  wheel  (e),  and  that  (g)  conse- 
quently rotates  in  the  opposite  direction.  The  tur- 
bine wheels  (e)  and  fg)  arc  situated  in  a  casing 
(h).  To  this  casing  a  second  casing  (h')  is  fixed, 
in  which  is  a  third  turbine  wheel    (i)    fixed  to   the 


hollow  shaft  (d).  This  turbine  wheel  must  natu- 
rally rotate  in  the  same  direction  in  which  the  tur- 
bine wheel  (g)  rotates.  Nozzles  represented  by  (k) 
connect  the  casing  (h)  with  the  casing  (h'). 

The  pressure  of  the  steam  in  the  casing  (h)  is 
by  means  of  the  nozzles  transferred  into  velocity, 
which  velocity  acts  upon  the  turbine  wheel  (i).  If 
the  turbine  wheels  are  not  to  be  rotated  in  such  a 
way  that  the  pressure  of  the  steam  is  transferred 
step  by  step  into  velocity  of  flow,  it  is  sufficient 
if  a  guide-vane  rim  for  reversing  the  direction  of  the 
steam  leaving  the  vanes  of  the  turbine  wheel  (g)  be 
provided.  An  arrangement,  such  as  above  de- 
scribed, enables  two  generators  of  the  same  capacity 
to  be   coupled   to  the   same   turbine,   the  amount  of 


FIG.    2.      IMPROVEMENTS   IN   THE   STUMPF    TURBINE. — 
TURBINE   MOUNTED   ON    END    OF   SHAFT. 

power    delivered    to    each    generator   being    approxi- 
mately equal. 

Fig.  2  shows  a  new  method,  also  patented  by 
Mr.  Stumpf,  of  coupling  the  turbine  to  the  gener- 
ator shaft,  in  which  the  turbine  is  connected  to  the 
end  of  the  shaft.  This  makes  necessary  only  two 
bearings,  which  is  a  decided  advantage,  and  further- 
more, it  prevents  to  a  great  extent  the  shambling 
or  unsteady  movement  of  the  turbine  wheel,  which 
is  one  of  the  difficulties  encountered  in  turbine 
operation.  The  reason  for  this  is  that  the  armature 
acts  as  a  counterbalance  to  the  turbine  wheel. 


Chicago  Street-railway  Situation. 

If  the  present  plans  o£  the  local  transportation 
committee  of  the  Chicago  City  Council  are  carried 
out  the  Chicago  Union  Traction  Company  may  be 
compelled  to  vacate  all  streets  not  covered  by  the 
99-year  act  as  fast  as  the  franchises  expire.  On  cer- 
tain streets,  according  to  Judge  Grosscup's  decision, 
the  traction  companies  of  Ciiicago  have  indefeasible 
rights  under  the  99-year  act  till  1964.  On  other 
streets  the  companies  have  rights  which  will  expire 
within  a  few  years,  and  on  still  other  streets  their 
rights  have  expired  already.  To  arrive  at  a  settle- 
ment of  the  franchise-extension  controversy  the 
council  transportation  committee  made  what  it  con- 
sidered a  most  reasonable  oiTer  to  the  traction  com- 
panies. It  was  to  commute  their  rights,  or,  in  other 
words,  average  up  all  the  long  and  short-term 
franchises  of  each  company  and  grant  an  ordinance 
covering  all  the  lines  for  the  average  time,  which  in 
the  case  of  the  Chicago  City  Railway  Company  would 
be  12  years,  and  probably  in  the  same  neighborhood 
for  the  Union  Traction  Company.  The  Chicago 
City  company  seems  to  favor  the  plan,  an-J  therefore 
the  tentative  ordinance  for  the  extension  of  this 
company's  franchise  has  been  taken  up,  and  it  is 
believed  a  conclusion  based  on  the  ofifer  will  be 
reached  soon.  The  Union  Traction  Company  re- 
fused to  consider  any  offer  by  which  it  would  be 
expected  to  relinquish  its  claims  under  the  99-year 
act,  and  this  attitude  has  apparently  brought  the 
company  and  the  city  to  the  parting  of  the  ways. 

The  corporation  counsel  has  been  instructed  tct 
present  to  the  local  transportation  committee  a  plan 
by  which  the  Union  Traction  Company  shall  be 
notified  to  vacate  the  streets  in  which  it  operates  on 
the  franchise  of  the  Chicago  Passenger  railway, 
which  franchise  has  expired.  A  method  is  also  to  be 
furnished  the  council  by  which  to  supply  transpor- 
tation on  the  streets  thus  vacated.  As  a  result  the 
city  may  itself  be  forced  to  acquire  these  lines, 
which,  together  with  lines  covered  by  franchises 
which  expire  in  the  near  future,  comprise  nearly  50 
per  cent,  of  the  entire  system.  This  would  offer 
an  opportunity  to  test  the  validity  of  Mueller  bill 
certificates.  Should  the  city  acquire  a  section  of  the 
lines  it  is  probable  that  they  would  be  rented  to  the 
Chicago  City  company  for  operation  or  lurried  over 
to  that  company  on  a  short-term  franchise.  In  City 
Hall  circles  it  is  considered  that  the  averaging  idea 
will  prove  of  value  to  the  city  in  bringing  about  a 
solution  of  the  problem,  as  the  plan  is  considered  s 
fair  one. 


28 


WESTERN     ELECTRICIAN 


July  9.  1904 


Indiana  Independent  Mutual  Telephone 
Association. 

The  seventh  annual  convention  of  the  Indiana  In- 
dependent Mutual  Teleplionc  Association  was  held 
in  Thompson's  Hall,  Lafayette.  Ind.,  on  June  28th 
and  2pth.  The  attendance  was  the  largest,  the 
enthusiasm  the  greatest  and  the  entertainment  feat- 
ures the  most  elaborate  of  any  meeting  in  the  history 
of  the  association.  The  headquarters  were  at  the 
Hotel  Lahr.  where  the  supply  men  liad  converted 
about  20  parlors  into  veritable  exhibit  spaces  for 
mechanical  and  electrical  apparatus  and  demonstra- 
tions. An  enjoyable  programme  for  the  entertain- 
ment of  the  members  and  guests  was  provided  by 
the  Chicago  Telephone  Supply  Comnany  of  Elkhart 
and  the  Sterling  Electric  Comnany  of  Lafayette. 

The  association  was  organized  in  1898  for  the 
promotioti  and  afivanccment  of  Independent  tele- 
phony in  Indiana.  The  membership  is  made  up  of 
active  and  associate  members. 

The  forenoon  of  the  first  day  was  devoted  to  regis- 
tration, distribution  of  badges  and  a  parade  in  the 
downtown  streets  by  200  members,  headed  by  a 
band  escorted  by  Mr.  W.  E.  Doolittle,  the  courteous 
and  hospitable  president  of  the  Sterling  Electric 
Company. 

The  first  session  of  the  convention  was  called  to 
order  on  the  afternoon  of  Tuesday,  June  28th,  by 
the  president.  Rome  C.  Stephenson  of  Rochester, 
who  introduced  Mayor  R.  B.  Sample,  who  welcomed 
the  delegates  to  Lafayette,  and  among  other  things 
said  that  the  city  felt  honored  in  the  association 
holding  a  second  convention  there.  The  mayor  said 
that  the  people  owed  much  to  the  telephone  men 
of  Indiana  for  affording  sucli  excellent  means  of 
communication  and  thus  contributing  to  the  con- 
veniences and  happiness  of  the  people. 

President  Stephenson  made  the  response  for  the 
convention  and  said :  "I  thank  you,  Mr.  Mayor,  in 
behalf  of  the  convention  for  your  hearty  and  courte- 
ous welcome  to  your  beautiful  city,  which  has  been 
made  the  seat  of  the  convention  for  the  second  time 
in  our  historj'.  Seven  years  ago  the  Independent 
Telephone  Association  movement  was  begun,  when 
a  number  of  workers  met  in  the  southern  part  of 
the  state  and  formed  this  association  with  a  view  of 
getting  together  and  exchanging  ideas  for  the  better- 
ment of  the  service  over  the  country.  We  had  at 
that  time  the  strong,  wcll-or.ganized  and  well- 
equipped  Bell  Telephone  Company  to  contend  with  ; 
but  we  Iiave  received  such  support  from  the  public 
that  the  venture  has  proved  a  success  from  the  first. 
Now  things  have  changed.  The  Independent  system 
is  the  stronger,  especially  in  Indiana,  which  has  be- 
come the  garden  spot  of  the  Independent  work.  We 
hold  these  meetings  every  j'ear.  not  for  the  purpose 
of  devising  plans  to  increase  the  rates — God  knows 
they  are  low  enough  now — but  to  get  together  and 
exchange  ideas  with  one  another  for  the  betterment 
of  the  system." 

The  first  naper  was  contributed  by  Professor  J.  C. 
Kelsey  of  the  telephone  engineeri'ig  department  of 
Purdue  Universitv.  His  subiect  was.  "How  to  Make 
an  Independent  Telephone  Man."  Professor  Kelsey 
dwelt  upon  the  necessity  of  a  thorough  technical 
education  and  said  the  department  of  electrical  engi- 
neering established  two  years  ago  by  Purdue  had 
iDeen  remarkably  successful.  He  said:  "If  a  busi- 
ness man  should  turn  $50,000  over  to  some  young 
man  with  no  experience  and  tell  him  to  go  out  and 
make  the  most  of  it,  people  would  think  him  crazy. 
."Xttd  yet  that  is  exactly  what  many  of  the  managers 
of  the  Independent  comnanies  over  the  country  do. 
They  turn  over  a  station  or  exchange  valued  at 
$50,000  to  a  man  with  no  experience,  but  with  facts 
learned  from  a  good  school,  and  are  seldom  sorry 
for  the  trade.  If  you  educate  for  the  law  you 
send  your  sou  to  the  law  school ;  if  for  the  medical 
profession  to  the  medical  college.  It  is  equally  neces- 
sary that  the  young  electrician  receive  his  training 
in  a  good  technical  school.  Purdue  affords  unex- 
celled facilities  for  the  training  of  the  young  tele- 
phone man.  Every  feature  and  requirement  of  the 
business,  from  installation  to  operation,  are  gone 
through  thoroughly,  and  the  young  student  on  leaving 
the  school  is  able  to  construct  any  terminal  or  take 
care  of  any  branch  of  the  work."  Professor  Kel- 
sey's  paper  was  well  received  and  several  delegates 
said  that  they  could  find  no  fault  with  it :  that  such 
a  training  w'as  now  universally  recognized  to  be 
necessary  to  insure  the  success  of  the  young  engi- 
neer. President  Stephenson  said  his  experience  with 
a  student  from  the  telephone  enciueering  department 
of  Purdue  affirmed  Professor  Kelsey's  theory.  "A 
young  man  while  still  going  to  school  conipleted  the 
equipment  of  an  office  and  exchange  for  me  a  few 
years  ago,  and  soon  after  the  work  was  completed 
an  official  of  the  Bell  Telephone  Company  declared 
that  there  was  not  a  belter  equipped  or  better  ar- 
ranged office  in  the  country  than  the  one  finished 
by  the  Purdue  student,"  said  Mr.  Stephenson. 

Henry  A.  Barnharl  of  Rochester  was  the  next 
speaker,  the  subiect  of  his  paper  being,  "The  Part 
Played  by  thf  Press  in  the  Development  of  the 
Independent  Telephone  Field."  Mr.  Barnhart  is 
one  of  the  brightest  editors  in  Indiana  and  is  often 
chosen  to  read  papers  before  all  sorts  of  conventions. 
He  said  that  when  the  prophetic  Noah  wanted  pas- 
sengers for  his  ark  he  publicly  advertised  that  he 
would  sail  on  a  certain  day.  and  all  who  did  not 
get  aboard  would  get  left.  "\'ou  know  what  hap- 
pened to  the  multitude,  who  said,  'It's  only  an  ad- 
vertisement,' and  it  has  been  happening  lo  their  kind 


in  a  commercial  way  ever  since.  Advertising  has 
grown  from  year  to  year  until  the  success  of  every 
undertaking  which  depends  upon  public  interests 
must  have  judicious  advertising  for  its  basis.  This 
is  a  busy  age,  and  people  are  in  the  habit  of  going 
directly  to  the  advertising  columns  of  publications 
to  find  what  they  need  and  where  to  get  it.  I  ap- 
prehend you  are  possessed  with  the  mental  query 
as  to  how  a  telephone  company  shall  advertise  and 
what  good  will  it  do.  That  depends  upon  surround- 
ings. In  the  telephone  manufacturing  industry  there 
are  names  of  manufacturers  and  apparatus  which 
have  been  made  household  w-ords  because  we  see 
and  read  most  of  them  and  the  merits  of  their 
products,  and  the  importance  of  making  the  general 
public  familiar  with  the  telephone  service  you  give 
must  be  equally  apparent.  The  wise  telephone  oper- 
ator can  well  afford  to  cultivate  the  good  will  of  the 
press  in  his  communitv.  He  should  give  the  news- 
papers all  the  favors  he  can  without  sacrificing  busi- 
ness interests,  and  they  will  return  publicity  favors 
to  recompense  the  operator  for  the  good  will;  it  will 
be  'bread  cast  upon  the  waters.'  A  direct  system 
of  advertising  in  the  newspapers  is  very  effective. 
For  instance,  if  Mrs.  Bedott,  and  M'rs.  Slimer,  and 
Mrs.  Costrong  have  telephones  put  into  their  resi- 
dences, see  to  it  that  the  local  news  columns  of  your 
home  paper  tells  it  to  the  world  and  you  will  set 
a  dozen  angelic  topknots  to  wig-wagging  in  that 
same  neighborhood,  and  a  dozen  tactful  and  persua- 
sive tongues  will  iell  their  husbands,  'we  can  have 
telephones  as  well  as  they,'  and  your  orders  for  tele- 
phones will  increase. 

"If  a  business  man  sees  it  announced  that  his 
competitor  has  a  telephone  put  in,  a  ginger-like  sen- 
sation wnll  conie  over  him,  and  you  get  another 
order  for  a  business  telephone.  You  can  also  very 
profitably  hand  an  occasional  coupon  book  to  your 
local  newspaper  to  be  used  within  your  field  of 
operation  for  news  getting.  You  will  lose  nothing, 
for  it  will  frequently  be  mentioned  in  the  papers 
that  this  and  that  important  news  article  came  by 
telephone.  That  keeps  the  public  advised  that  your 
toll  lines  reach  surrounding  points,  and  your  toll 
receipts  will   increase  as  a   result." 

Mr.  Barnhart  concluded  by  saying  that  there  were 
two  important  requisites  for  success  in  the  telephone 
business.  First,  to  give  a  meritorious  service,  and 
second,  never  to  halt  in  judicious  advertising  en- 
deavor. 

A.  L.  Tetu,  general  manager  of  the  Home  Tele- 
phone Company  of  Louisville,  Ky.,  was  introduced 
next  and  gave  a  short  talk.  "Kentucky  greets  you," 
he  said,  "and  it  is  a  pleasure  to  come  to  this  meet- 
ing, though  I  came  to  listen  and  not  to  talk.  I 
learned  the  telephone  business  in  Illinois  and  found 
competition  in  Indiana.  I  was  long  in  the  employment 
of  the  Bell  company,  but  feel  more  satisfied  in  the 
ranks  of  the  Independents.  The  most  important 
thing  in  making  a  successful  telephone  company  is 
the  operator.  The  girls  can  make  you  or  they  can 
break  you.  We  must  have  good  telephone  operators. 
A  telephone  man  must  have  regard  for  the  telephone 
girl — the  barometer  of  his  success.  The  girl  is  not 
there  for  pastime  or  pleasure,  but  because  she  has 
to  work.  Any  subscriber  who  abuses  a  telephone 
girl  at  the  other  end  of  the  line  for  no  sufficient 
cause  is  a  brute.  .And  a  telephone  manager  who 
will  not  rip  out  the  telephone  of  that  subscriber 
does  not  merit  success.  If  I  do  no  better  than  to 
aid  the  crusade  for  the  demand  for  kind  words  for 
the  telephone  girl  I  will  consider  my  visit  well  worth 
the  while.  Let  us  all  get  together  and  make  the  life 
of  the  telephone  girl  pleasant  instead  of  full  of 
misery." 

Samuel  G.  McMeen  of  Chicago  was  introduced 
and  declared  to  be  the  greatest  acquisition  to  the 
Independents  from  the  ranks  of  the  Bell  company. 
Mr.  McMeen  was  given  three  cheers  bv  the  dele- 
gates. He  said  that  he  still  claims  Indiana  as  his 
home,  having  been  born  and  reared  in  the  Hoosier 
state.  "I  spent  my  early  days  as  a  telephone  man  in 
Indiana  and  attended  Purdue  University  19  years 
ago.  After  that  time  I  was  connected  with  tile  Bell 
company,  lint  subsequently  got  out  of  the  Bell  sys-- 
tem  and  found  a  healthier  atmosphere  and  a  heartier 
welcome  with  the  Independent  men,"  said  lie.  He 
declared  that  the  advancement  of  civilization  had 
been  caused  by  communicalion  more  than  any  other 
thing,  and  that  if  the  telephones  weren't  the  best  way 
of  communication  he  did  not  know  what  was. 

On  Wednesday  forenoon  the  delegates  and  guests 
were  taken  to  Purdue  University,  escorted  by  Pro- 
fessor Kelsey.  They  were  greatly  interested  in  the 
mechanical  and  electrical  departments  of  that  insti- 
tution. They  were  then  shown  through  the  dairy, 
where  ice-cold  buttermilk  was  served  in  any  qnan- 
tily  desired. 

The  Wednesday  afternoon  session  was  opened  by 
the  reading  of  a  paper  by  the  Hon.  John  F.  McHugh 
of  Lafayette  on  the  subject  of  ".^n  Attorney's  Im- 
pressions of  the  Independent  Telephone  Field."  Mr. 
McHugh  said  his  first  impressions  were  that  the 
Independent  companies  are  composed  of  earnest,  true 
and  loyal  gentlemen — men  with  fixed  purposes,  men 
who  respected  their  obligation  to  a  community  and 
who  know  the  right  and  dare  lo  do  it ;  men  who 
seek  to  serve  the  public  efficiently.  The  Independ- 
ents have  had  to  contest  the  field  and  make  its  high 
mark  inch  by  inch  against  the  Bell  company.  The 
Independents  do  not  want  it  all  for  the  serving  of 
the  public.  Rates  are  lower  and  this  is  an  appre- 
ciative benefit  to  the  public,  and  hence  the  people's 


generous  support.  Mr.  McHugh's  paper  was  well 
received  by  the  convention. 

R.  B.  Norton  of  Indianapolis  read  a  short  paper 
prepared  by  L.  R.  Sale  of  'he  Indianapolis  Tele- 
phone Company.  Mr.  Sale  did  not  confine  his 
paper  to  the  subject  assigned  him  by  the  topic  com- 
mittee, but  touched  on  the  merits  and  needs  of  the 
Independent  system.  "We  have  been  successful  in 
obtaining  the  support  of  the  public  through  merit," 
said  he.  "In  Indiana  the  Independent  development 
has  been  greater  than  in  any  state  in  the  Union  ac- 
cording to  population.  Flat  rates  have  taught  the 
people  much,  but  it  is  apparent  that  we  have  estab- 
lished too  low  a  rate  for  the  residence  service." 
Mr.  Sale  advocated  co-operation.  "Local  owner- 
ship of  exchanges  is  the  only  way  to  maintain  local 
systems,  but  a  standardized  system  should  be  adopted 
as  soon  as  possible,"  he  said.  The  speaker  urged  the 
adoption  of  uniform  rules,  uniform  apparatus  and 
the  getting  together  oftener.  He  thinks  that  long- 
distance lines  should  be  owned  by  one  company  in 
Indiana  or  in  each  state.  The  public  is  watching 
the  progress  of  the  Independents  and  will  continue 
to  support  the  system  so  long  as  that  support  is  mer- 
ited. Mr.  Sale's  paper  brought  out  a  generous  dis- 
cussion, Mr.  Thorward  of  South  Bend  and  Mr. 
Wright  of  Elkhart  taking  a  leading  part.  Co-opera- 
tion of  local  systems  and  toll-line  systems  was  heartily 
indorsed,  but  the  speakers  intimated  that  there 
was  a  woeful  lack  of  harmony  or  co-operation  among 
the  toll  lines  of  Indiana.  To  illustrate,  Mr.  Thor- 
ward said  South  Bend  had  a  toll  line  to  Logans- 
port  and  that  Indianapolis  had  a  toll  line  to  Logans- 
port,  and  yet  the  citizens  of  South  Bend  could  not 
talk  with  Indianapolis.  This  condition  ought  not 
to  exist. 

The  election  of  officers  resulted  as  follows :  Presi- 
dent, Theodore  Thorward  of  South  Bend ;  vice-presi- 
dent, C.  A.  Reeves  of  Plymouth ;  secretary,  J.  K. 
Johnson  of  Elkhart. 

Immediately  after  adjournment  the  members  and 
guests  marched  to  the  steamer  Tecumseh  for  a  boat 
ride  on  the  Wabash  River  to  the  German  National 
Park,  where  a  Dutch  lunch  and  band  concert  were 
enjoyed.     M'r.  Doolittle  was  the  toastmaster. 

Mkmbeks  and  Visitors. 

The  following  is  a  nearly  complete  list  of  those  in 
attendance: 

Prof.  T.  C.  Kelsey,  Purdue  University,  Lafayette; 
E.  R.  Harding,  Holtzcr-Cabot  Electric  Company.  Chicago; 
Walter  E.  Doolittle,  W.  R.  Croffroth,  Evan  Shelby,  H.  W. 
Doolittle,  H.  T.  Doolittle,  S.  B.  Fowler.  H.  E.  Denig, 
H.  S.  Bullock,  F.  M.  Ross,  G.  W.  Metcalfe;  Sterling  Elec- 
tric Company,  Lafayette;  W.  W.  Kidney,  Century  Tele- 
phone Company,  Buffalo;  J.  D.  Downer,  Western  Elec- 
trician, Chicago;  George  W.  Brown  and  G.  A.  Briggs, 
Chicago  Telephone  Supply  Company,  Elkhart;  J.  A.  Russell, 
Swedish-American  Telephone  Company,  Chicago;  R. 
Schweitzer,  Crawfordsville  Wire  and  Nail  Company,  Craw- 
fordsville;  R.  C.  Stephenson,  Rochester  Telephone  Com- 
pany, Rochester;  A.  A.  Adams,  Whitley  County  Telephone 
Company;  John  C.  Murray,  Internationa]  Telephone  Manu- 
facturing Company,  Chicago;  Gustav  F.  C.  Bauer.  Century 
Telephone  Construction  Company,  Buffalo;  Theodore  Tho- 
ward.  South  Bend  Telephone  Company,  South  Bend;  B.  O. 
Wells,  Charleston  Telephone  Company,  Charleston,  111.: 
Paul  Latzke,  American  Telephone  Journal,  New  York  and 
Chicago;  C.  J.  Arterburn.  Kansas  Telephone  Company,  Kan- 
sas, 111.;  H.  S.  Grant,  Century  Telephone  Company,  Buf- 
falo; R.  F.  Blount  and  W.  S.  Slett,  Home  Telephone  Com- 
pany, Wabash;  Fred  G.  Batz,  Varney  Electric  Supply  Com- 
pany, Indianapolis;  J.  S.  Engh,  Automatic  Electric  Com- 
pany, Chicago;  P.  J.  Eubanks.  American  Electric  Tele- 
phone Company,  Chicago;  A.  E.  Duuder,  Iloltzer-Cabot  Elec- 
tric Company,  Chicago:  J.  H.  Bell,  Hoosier  Telephone  Com- 
pany, Salem;  J.  M.  Zion,  Clark's  Hill  Co-operative  Com- 
pany, Clark's  HilH  E.  H.  Blume,  Indianapolis;  L.  A. 
Hornev  and  J.  H.  Homey,  Home  Telephone  Company, 
Clinton;  C.  L.  Fisher,  H.  D.  Ogden,  J.  F.  Crook,  Auto- 
matic Electric  Company,  Chicago;  F.  J.  Goodwine,  West 
Lebanon  Telephone  Company.  West  Lebanon;  .Mfred  F. 
Potts,  R.   S.    McOuat  Supply  Company,   Indianapolis;   George 

E.  Pratt,  North  Electric  Company,  Cleveland;  W.  S.  Bis- 
sell,  F.  Eissell  Company,  Toledo;  A.  E.  Peterson,  West 
Lebanon  Telephone  Company,  West  Lebanon;  F.  F.  Sapp, 
North  Electric  Comoany,  Cleveland;  E.  A.  Williamson, 
North  Electric  Comjjany,  Cleveland:  W.  L.  Harris,  Dela- 
ware and  Madison  County  Telephone  Company,  Elwood; 
H.  Rosenow,  Eureka  Electric  Company,  Chicago;  C.  D. 
Boyd,  North  Electric  Company,  Cleveland;  F.  R.  Parker, 
with  Frank  B.  Cook,  Chicago;  C.  M.  McGregor,  Posey 
County  Telephone  Company,  Mt.  Vernon;  J.  L.  Arthur, 
Varney  Electric  Supply  Company,  Indianapolis;  J.  G.  Bro- 
hcck,  "Simplex  Electrical  Company,  Chicago:  T.  H.  Harris 
and     J.     \V.     Mason,     Cc:itral     Electric     Company,     Chicago; 

F.  O.  Rusling,  M.  B.  Austin  Company,  Chicago;  William 
Pogue,  Central  Energy  Telephone  Company,  Frankfort; 
A.  J.  Troxell,  Mulberry  Telephone  Company,  Mulberry; 
W.  A.  Cole.  Mulberry:  Le  Grande  Marvin,  Central  Energy 
Telephone  Company,  Frankfort;  W.  W.  Rose,  Rossville 
Home  Telephone  Company,  Rossville;  E.  Walker,  Carroll 
'telephone  Company,  Delphi;  E.  V.  Fitzpatrick.  Co-oper- 
ative Telephone  Company,  Portland;  F.  W.  Warner,  War- 
ner Electric  Company,  Muncic;  W.  W.  Mendcnh.ill,  White 
Star  Telephone  Company,  Westfield;  R.  Wickevsham,  Car- 
mel  Mutual  Telephone  Company,  Carmel;  William  D.  Bald- 
win, White  Star  Company,  Westfield;  H.  F.  GalHmore, 
Citizens'  Telephone  Company,  Zionsvillc;  G.  E.  Varney, 
Varney  Electric  Supply  Company,  Indiaiiapolis;  H.  C.  Moore. 
Varney  Electric  Supply  Company.  Indianapolis;  George  H. 
Miller,  People's  Telephone  Company,  Mulberry;  John  W. 
Kerlin.  Rockfield  Co-operative  'Telephone  Company,  Rock- 
field;  W.  C.  Bogue,  American  Steel  and  Wire  Company, 
Chicago:  J.  W.  Stone.  Arcadia  Telephone  Company,  Ar- 
cadia: H.  G.  Lutz,  Odell  Telephone  Company,  Shadeland: 
Nathan  Shutc,  Crousc-TTinds  Company,  Chicago;  E.  P. 
Shafer.  Stromberg-Carlsini  company,  Chicago;  1,.  T.  Patty 
and  J.  R.  Collins.  Carmel  Mutual  Telephone  Company, 
Carmel;  W.  B.  Foresinan.  Odell  Telephone  Company,  Glen 
Hall;  ,T.  B.  Magcrs,  Indianapolis  Arm,  Bracket  and  Pin 
Company,  Madison:  W.  Turpin,  Roachdale  Union  Telephone 
Company,  Roachdale;  L.  Nicely,  Dayton;  Joseph  Heath, 
Oxford;  Ezra  Tripp,  Boswell;  F.  W.  Pardee,  with  F.  B. 
Cook,  Chicago;  E.  L.  King,  E.  L.  Draffen,  Gould  Stor,age  Bat- 
tery Comnany,  Chicago;  T.  J.  Keanc,  Chicaco;  F.  R.  Schalck, 
Western  Electrician,  Chicago;  F.  A.  Franklin,  Chicago; 
L  R.  Collins,  Indianapolis:  S.  G.  McMeen,  Cliieaco;  H.  B. 
McMeal,  Tclenhony,  Chicago;  H.  E.  Babcock,  Telephony, 
Chicago:  T.  E.  Leach.  Chcneyvillc  Telephone  Company; 
Tohn  A.  White,  Electric  Storage  Battery  Company,  Chicago; 
1).  C.  Plumb,  Chicago;  F.  L.  McGillan,  Valentme-Clark 
Company,  Chicago;  W.  H.  Grafiis,  Sound  Waves,  Chicago; 
S.  D.  Messener.  Willianisport  Exchange;  J.  G.  Ihmsen, 
American     Electric     Telephone    Company,    Chicago;    E.     L, 
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Hoffman,  Sliarpsville ;  John  A.  Hayes,  Sharpsville;  G.  S. 
Van  Deusen.  Michigan  City;  Theodore  Weinshank,  me- 
chanical engineer,  Chicago;  C-  H.  Macklin,  Swedish- Ameri- 
can Telephone  Company.  Chicago;  R.  D.  Fisher,  Indianapo- 
lis; \V.  H.  Trimm.  Chicago;  John  L.  Osborn  and  T.  H. 
Draper,  Veedersburg;  D.  C.  Shoaf,  Wallace;  \V.  A.  Wright, 
Hillsboro;  A.  L.  Tetu,  Louisville,  Ky. ;  A.  E.  Mailsbury, 
Frances\'ille;  Everett  Harrold  and  D.  B.  Barnett,  Flat 
Rock;  C.  H.  Phelps.  New  Castle;  AV.  H.  Brown,  New 
Market:  Dr.  J.  W.  Hedrick.  Mulberry;  E.  E.  Farley,  Chi- 
cago; Henry  A.  Barnhart,  Rochester;  S.  Y.  Grove,  Salina, 
L.  E,  Tokey,  Markle;  C.  K.  North,  North  Electric  Com- 
pany, Cleveland;  G.  H.  Miller,  Miller  Anchor  Company, 
Norualk,  O. ;  John  E.  Varling.  secretary  and  general  man- 
.-?ger  Peru  Home  Telephone  Company,  Peru;  R.  G.  Ken- 
drick,  W.  G.  Nagel  Electric  Company,  Toledo,  O. ;  J.  C. 
I'ckhart,  Eckhart  Telephone  Company,  Buck  Creek;  W.  W. 
Smythe,  Jr.,  Fibre  Conduit  Company,  Chicago;  T.  E.  Hana- 
way,  Monticello;  Byron  Strattor,  Citizens'  Telephone  Com- 
pany, Cambridge  City;  S.  Hehnsing,  Cambridge  City;  M.  H. 
Moftitt,  National  Carbon  Company,  Cleveland,  O. ;  E.  A. 
Phillips.  Toledo,  O. ;  L.  H.  Griswold,  Francis  Beidler  Com- 
pany, Chicago;  J.  Lenahan,  U.  S.  E.  Company,  Rochester, 
N.  v.;  Carl  Carpenter,  Perrysville  Telephone  Company, 
Perrysville;  U.  L.  Early,  S.  Morrison  Telephone  Com- 
pany, Greenfield:  George  H.  Conker,  S.  Morrison  Tele- 
phone Company,  Greenfield;  ]\[.  P.  Boone.  Peru  Home  Tele- 
phone Company,  Peru;  W.  B.  Coffing,  Fountain  Telephone 
Company,  Covington;  L.  D.  Carpenter,  New  Carlisle;  O. 
Rex,  North  Manchester  Telephone  Company,  North  Man- 
chester; D.  E,  Miller,  Flora  Telephone  Company,  Flora; 
M.  J.  Nagle,  New  Augusta  Independent  Telephone  Company, 
New  Augusta;  A.  W.  Crouch,  American  Conduit  Company, 
Chicago;  H.  H.  Bass.  Lake  Charles,  la.;  Frank  B.  Cook, 
Chicago;  G.  H.  Lutz,  Kellogg  Switchboard  and  Supply  Com- 
pany, Chicago ;  J.  T.  Brown,  Consolidated  Telephone  Com- 
pany, Danville;  A.  D.  Pike,  Clint  Hall,  Tippecanoe  Tele- 
phone Company,  Romney;  Chas.  Wilson,  Romney;  James 
Davis,  Frankton  Home  Telephone  Company;  J.  A.  Wright, 
Williams- Abb:>tt  Electric  Company,  Cleveland,  O.;  F.  M. 
Maddox,  Otterbein  Telephone  Company,  Otterbein;  D.  B. 
Wick.  North  Electric  Company,  Cleveland;  L.  G.  Davis, 
Hoosier  Telephone  Company,  Salem;  LeRov  Patty,  Union 
Telephone  Company,  Carmel;  D.  L.  Thompson,  Kirklin  Tele- 
phone Company,  Kirklin;  C.  E.  Stinson,  Toledo  Home  Tele- 
phone Company,  Toledo.  O. ;  L.  H.  Kratzen,  Mulberry;  Tohn 
F.  Dukes,  Manson;  Frank  M.  Boyd,  Parke  County  Tele- 
phone Company,  Rock\-i!Ie;  Thomas  Bromberg,  Jr.,  Dela- 
ware and  Madison  County  Telephone  Company,"  Muncie; 
John  C.  Murray,  International  Telephone  Manufacturing* 
Company,     Chicago;     Robert    J.     Williamson,     secretary     and 


manager  Montmorenci  Telephone  Company,  Montmorenci; 
F.  D.  Rushing,  Varney  Electrical  Supply  Company,  In- 
dianapolis; R.  E.  Stone.  Delaware  and  Madison  County 
Telephone  Company.  Muncie;  Charles  S.  Norton,  Indianapo- 
lis; J.  E.  Switzer,  Otterbein  Telephone  Company,  Otterbein; 
J.    Alex   Navarre,    Lindsley    Eros.    Company,    Chicago;    L.    J. 


Burr,  Anderson. 


CoNVFKTiON  Notes. 


A.  W.  Crouch  of  the  American  Conduit  Company 
was  in  attendance. 

J.  Alex.  Navarre  was  present  to  talk  poles  for  the 
LiiK!?!ev  Brothers   Company  of  Chicago. 

The  "Adjustaphone,"  was  exhibited  by  the  Chi- 
cago Writing  Machine  Company  of  Chicago. 

C.  H.  Macklin  and  J.  A.  Russell  were  in  charge 
of  the  Swedish-American  Telephone  Company's  ex- 
hibit. 

The  Kellogg  Switchboard  and  Supply  Comoanv 
had  a  representative  present  in  the  person  of  G.  H. 
Lutz. 

The  F.  Bissell  Company  of  Toledo  took  occasion 
further  to  acquaint  ihe  trade  with  its  telephone  spe- 
cialties. 

The  Monarch  Electric  and  Wire  Company  of  Chi- 
cago was  among  the  firms  to  make  an  exhibit  at  the 
convention. 

E.  E.  Yaxley  and  W.  H.  Trimm  were  in  charge, 
of  the  exhibit  of  the  Monarch  Telephone  Manufac- 
turing Company. 

The  Fiber  Conduit  Company  exhibited  a  line  of 
fiber  conduit  and  was  abl}'  represented  by  Western 
Manager  W.  W.   Smj^he,  Jr. 

The  F.  B.  Cook  line  of  telephone  accessories  was 
attractively  displayed  and  talked  about  bv  F.  B.  Coolc, 
F.  W.  Pardee  and  F.  R.  Parker. 

Professor  Kelsey  of  Purdue  increased  his  popu- 
larity, as  well  as  his  school's,  by  his  genial  and 
courteous  attention  to  the  visitors. 

Pamphlets  illustrating  and  describing  the  Hallett 
Iron  Works  specialties  were  distributed  by  the 
Central  Electric  Company  of  Chicago. 

The  Eureka  Elecrric  Company  took  advantage  of 
the  occasion  and  showed  a  fine  line  of  apparatus,  in 
charge  of  1.  J.  Kusel  and  H.  Rosenow. 

One-half  of  the  expense  and  almost  all  of  the 
work  connected  with  the  entertainment  furnished 
was  borne  by  the  Sterling  Electric  Company. 

Western  il'anager  E.  R.  Harding  of  the  Holtzer- 
Cabot  Electric  Company  was,  of  course,  present  and 
showed  a   good   line  of  his   company's   apparatus, 

F.  L.  McGillan  represented  the  Valentine-Clark 
Con-pany  and  showed  a  number  of  photographs  of 
this  well-known  company's  product  in  the  pole  line. 

The  exhibit  of  the  American  Electric  Telephone 
Company  was  in  charge  of  General  Manager  J.  G. 
Ihmsen,  assisted  by  P.  J.  Eubanks  and  P.  R.  Haupt- 
man. 

One  of  the  visitors  from  the  southern  end  of  the 
state  was  J.  B.  Magers,  of  the  Indianapolis  Arm, 
Bracket  and  Pin  Company  of  Madison,  Ind..  who 
found  the  occasion  not  only  an  enjoyable  but  a 
protiiabic  one. 

The  Chicago  Telephone  Supply  Company  showed 
(in  charge  of  George  A.  Briggs,  assisted  by  G.  W. 
Brown)  an  excellent  line  of  its  apparatus.  This 
company  uas  one  nf  the  hofts  of  U^.e  occasion  nnj 
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furnished  the  entertainment,  together  with  the  Ster- 
ling Electric  Company. 

The  display  of  the  Stromberg- Carls  on  Telephone 
Manufacturing  Company  was  in  charge  o£  K.  P. 
Shafer,  and  occupied  a  prominent  location  on  the 
exhibit  floor. 

E.  L.  Draffen,  western  manager  of  the  Gould  Stor- 
age Battery  Company',  attended  the  convention,  for, 
of  course,  telephone  companies  are  considerable  buy- 
ers of  batteries. 

A  tastefully  displayed  exhibit  was  that  of  the  Cen- 
tury Telephone  Construction  Company  of  Buffalo,  in 
charge  of  Will  W.  Kidney,  assisted  by  G.  F.  C.  Bauer 
and  H.  S.  Grant. 

A  switchboard,  with  instruments  and  accessories, 
in  charge  of  John  C.  Murray,  was  well  displayed 
by  the  International  Telephone  Manufacturing  Corn- 
party  of  Chicago. 

The  Crouse-Hinds  Electric  Company  had  a  num- 
ber of  Its  guy  anchors  about  the  hotel  and  was  repre- 
sented by  Nathan  Shute,  who  made  numerous  friends 
vt  the  convention. 

The  North  Electric  Company  made  an  extensive 
exhibit  of  its  telephones  and  parts.  C.  H.  North, 
F.  F.  Sapp,  George  B.  Pratt  and  C.  D.  Boyd  were 
present  for  this  company. 

Richard  Schweitzer,  the  popular  secretary  of  the 
Crawfordsville  Wire  and  Nail  Company,  had  on  hand 
a  display  of  telephone  wire,  and  distributed  canes 
made  oLlliIs  wire  to  the  delegates. 

R.  G  Kendrick,  the  well-known  representative  of 
the  W.  G.  Nagel  Electric  Company  of  Toledo, 
mingled  with  the  delegates  and  looked  after  his 
firm's  interests  in  a  capable  manner. 

G.  H.  Miller,  president  of  the  Miller  Anchor  Com- 
pany of  Norwalk,  Ohio,  had  a  busy  and  profitable 
time  showing  his  guy  anchors  to  the  many  Interested 
visitors.  Mr.  Miller  reports  a  constantly  increasing 
demand  for  his  anchors. 

The  Automatic  Electric  Company  showed  and  ex- 
plained the  workings  of  one  of  Its  automatic  switch- 
boards to  the  Interested  delegates.  The  company  was 
represented  by  J.  F.  Crook,  C.  H.  Fisher,  H.  D. 
Ogden  and  F.  S.  Engh. 

Walter  E.  Doolittle,  president  of  the  Sterling  Elec- 
tric Company,  was  Indefatigable  In  looking  after  the 
comfort  ;nd  welfare  of  the  visitors,  .mi  tl:at>  his 
efforts  were  highly  successful  and  fully  appreciated 
can  be  attested  to  by  all  present. 

The  Sterling  Electric  Company's  exhibit  included 
a  lamp-signal  magneto  switchboard,  a  sectional  t>-pe 
switchboard,  standard  Bell  type  switchboard  and  the 
company's  new  type  of  farmers'  switchboard.  All 
of  the  different  types  of  telephones  were  shown  and 
a  set  of  party-line  telephones  was  In  operation.  The 
new  No.  118  telephone  attracted  attention,  and  it  was 
j)redicted  that  it  would  take  the  place  of  many  of 
the  present  type  of  mrigneto  telephones.  There  was 
also  a  complete  line  of  the  Sterling  protectors.  The 
exhibit  included  a  telephone  pole  which  had  mounted 
upon  it  a  new  type  of  pole  seat  and  pole  house,  with 
tubular  fuse  and  carbon  mounted  on  the  Inside  of 
the  pole  box.  All  of  the  Sterling  equipment  was 
in  full  operation.  The  souvenirs  were  small  minia- 
ture desk  telephones.  Walter  E.  Doolittle.  president, 
was  assisted  In  receiving  by  W.  R.  Coffroth,  sec- 
retary and  treasurer;  Evan  Shelby,  sales  manager; 
H.  W.  Doolittle.  order  department;  H.  T.  Doolittle. 
purchasing  agent;  S.  B.  Fowler,  electrical  engineer; 
H.  E.  Denig,  chemist;  H.  S.  Bullock,  superintendent; 
F.   M.   Ross  and  G.  W.   Metcalfe. 


New  Use  for  the  Telephone. 

A  Cleveland  ("Ohio)  man  has  started  a  business 
in  that  city  which  may  mean  a  broadening  of  the 
use  of  the  telephone.  He  calls  his  system  "Tela- 
girl,"  and  it  consists  of  a  plan  by  which  business 
men  may  dictate  their  correspondence  to  a  stenog- 
rapher in  the  office  of  the  concern  by  telephone,  and 
the  work  is  done  and  sent  back  to  the  office  of  the 
subscriber.  Private  telephones  are  installed  at  the 
desk  of  each  subscriber  and  enough  stenographers 
are  employed  to  take  care  of  his  work  at  any  time 
he  may  call.  In  addition,  a  business  man  who  has 
no  one  to  leave  In  the  office  may  have  his  telephone 
connected  up  with  the  "Telagirl"  office  when  he  steps 
out,  inform  the  girls  when  he  will  be  back  and  leave 
instructions  for  anyone  who  may  Call  him  up.  In 
that  way  all  inquiries  will  be  answered  and  the  new 
concern  will  take  the  place  of  an  office  girl.  Ar- 
rangements will  also  be  made  to  take  care  of  business 
at  night,  on  Sunday  and  at  other  odd  times  when 
empIo3'-es  of  all  offices  are  out.  Graphophoncs  will 
also  be  installed  in  the  offices  of  those  who  desire 
and  records  of  dictation  will  be  called  for  by  messen- 
ger. So  far  as  known,  this  Is  the  only  system  of 
the  kind  in  this  country.  The  charges  will  be  mod- 
crate  and  it  is  probable  that  the  service  will  be 
broadened  from  time  to  time  to  take  in  other 
branches. 
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Telephone  News  from  The  Northwest. 

The  Plainvlew  Telephone  Company  will  put  in 
an   exchange  at  Wabasha,   Minn. 

The  Traill  County  Telephone  Company  is  putting 
■in  a  new  exchange  at  Clifford,  N.  D. 

The  council  of  Watertown,  S.  D.,  has  granted  a 
renewal  of  franchise  to  the  Dakota  Central  Telephone 
Company. 

The  Merton  Rural  Telephone  Company  has  been 
organized  to  build  a  line  from  Owatonna,  M"inn., 
to  Merton. 

The  Duluth  Telephone  Company  has  won  the  suit 
brought  by  the  city  of  Duluth  to  compel  the  re- 
moval of  wires  to. admit  the  moving  of  a  building,  on 
the  ground  that  the  ordinance  as  drawn  was  not 
valid. 

C.  W.  Macomber  is  reoorted  to  have  bought  the 
local  telephone  system  at  Prentice,  Wis. 

It  is  reported  that  the  Central  Minnesota  Tele- 
phone Company  will  rebuild  the  local  exchange  at 
Wadena.  Minn. 

The  Winona  (Minn.)  office  of  the  Northwestern 
Telephone  Exchange  Company  is  soon  to  have  a  new 
exchange  building.  Bids  have  been  taken  for  the 
erection  of  a  two-story  building,  36  by  66  feet  in  size. 

O.  H.  Freeman  and  others  have  Incorporated  the 
Gushing  (Iowa)  Independent  Telephone  Company, 
capitalized  at  $50,000. 

The  Hawarden  (Iowa)  Telephone  Company  has 
been  granted  a  franchise  at  Rock  Valley,   Iowa. 

The  Hawkeye  Telephone  Company  will  install  an 
exchange  at  Fort  Des  Mblnes,  Iowa. 

The  Farmers'  and  Merchants'  Mutual  Telephone 
Company  has  been  incorporated  at  Panama,  Iowa, 
with  a  capital  of  $50,000.  N.  J.  Roundy  is  president, 
and   William   E.   Bliven,   secretary. 

Allen  Cox  has  purchased  the  Chamberlain  Tele- 
phone line   from    Stratford,   Iowa,   to   Linnburg. 

The  Plalnvllle  and  Rosemont  (Iowa)  Telephone 
Company'-  has  been  incorporated  with  a  capital  of 
$1,000. 

A  rural  telephone  company  has  been  formed  at 
Lake  Park.  Iowa,  with  George  Lenz  as  president 
and  C.   C.  Gregory,   secretary.  R. 


Telephone  Progress  on  the    Pacific 
Slope. 

W.  D.  DeVarney  of  Kansas  City  has  secured  a 
franchise  from  the  City  Council  of  Albany,  Ore., 
for  the  construction  of  a  telephone  line. 

Construction  has  started  and  work  will  be  rushed 
on  the  Independent  telephone  line  from  Corvalis 
to  Philomath,  Ore.  The  capital  was  supplied  by 
Kansas  City  people. 

The  New  Westminster  (B.  C.)  and  Burrard  Inlet 
Telephone  Company  Is  changing  the  route  of  the 
telephone  line  to  Blaine,  Wash.,  bringing  it  around 
by  Cloverdale. 

The  telephone  line  of  the  Babcock-Benson  Com- 
pany is  nearly  completed  from  Quincy,  Wash.,  west 
to  Wilson  Creek  City.  A  line  north  to  Farmer, 
Wash.,  is  also  contemplated. 

Levi  Larrick  and  associates  of  Wilbur.  Wash., 
have  organized  the  Sans  Poll  Telephone  Company 
and  are  rushing  work  on  the  construction  of  a  line 
to  Sans  Poll,  Idaho. 

O.  N.  Campbell,  A.  L.  Phelps  and  H.  Sanders 
hav^  organized  a  telephone  company  at  Hatton, 
Wash.  Construction  on  a  line  west  of  the  town 
connecting  with  Line,  Kaholotus,  Ritzville  and  Sand 
Hills  will  be  begun  immediatel}'. 

The  Bellingham  Bay  and  British  Columbia  Railway 
Company  is  constructing  a  private  telephone  line 
from    Hampton    and    Everson,    Wash.,    to    Lynden. 

E.  T.  Talkington,  Abe  Shaw  and  W.  L.  Talkington 
are  the  promoters  of  a  new  telephone  line  from 
Harrington,  Wash.,  to  Moscow.  Idaho.  It  will  be  the 
second  telephone  line  in  this  section  owned  and 
operated  by  farmers. 

The  Yamhill  County  Telephone  Company  has 
been  incorporated  by  R.  N.  Snell.  F.  R.  Post.  John 
Versleen,  J.  W.  Marlon  and  J.  W.  Mellinger.  The 
capital  stock  of  the  incorporation  is  $3,000,  and  the 
general  offices  will  be  located  at  Dayton,  Ore.  The 
company  proposes  to  carry  on  a  telephone  business 
and  will  string  wires  wherever  there  may  be  a  de- 
mand for  their  services.  P. 


Ohio  Telephone  Notes. 

The  Independent  Telephone  Compan3',  of  which 
Sol  P.  Kineon  is  the  principal  owner,  has  been 
enjoined  temporarily  from  erecting  poles  and  string- 
ing wires  in  Kenton  County,  Ky.,  at  the  instance  of 
the  Citizens'  Telephone  Company,  which  claims  to 
have  a  franchise  for  the  county.  It  is  claimed  that 
the  company  did  cease  work  for  a  time  but  recently 
resumed. 

The  West  Milgrove  Telephone  Company  of  Fos- 
toria  has  been  Incorporated  with  a  capital  stock  of 
$3,000  by  W.  W.  Rosendale.  J.  P.  DeWoIfe,  S.  S. 
Chaster,  C.  D.  Stearns  and  J.  C.  Rhodes. 

The  Chatham  Farmers'  Mutual  Telephone  Com- 
pany of  Chatham  has  been  incorporated  by  A.  B. 
Horst,  John  Yoder,  W.  H.  Ripley,  D.  A.  Clapp  and 
A.  R.  Clapp. 

Another  new  corporation  is  the  Wren  Telephone 
Company  of  Van  Wert  County,  which  has  an  author- 
ized capital  stock  of  $ro.ooo.  J.  L.  Moses,  L.  M". 
Hassman.  F.  W.  Lichtenslinger.  O.  J.  Herman,  B.  O. 
Tones  and  E.  L.  Sheets  are  the  incorporator?. 
The  Queen  City  Telephone  Company   "" 
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nati  is  preparing  to  apply  for  a  franchise  in  Coving- 
ton. Ky.  It  has  already  made  application  in  most  of 
the  suburban  towns  of  Cincinnati. 

The  Tipp  Interurban  Telephone  Company  of  Tip- 
pecanoe City  has  annonnced  an  increase  of  capital 
stock  from  $10,000  to  $30,000.  C. 


Indiana  Telephone  Items. 

The  Idavillc  Telephone  Company  of  Idavillc  has 
been  incorporated  witii  a  capital  stock  of  $9,000.  ']'. 
B.  Ginn,  F.  J.  Rover  and  G.  B.  Tarn  are  among 
the  incorporators. 

The  Harristown  Telephone  Company  has  been  in- 
corpornted  with  a  capital  stock  of  $4,000,  to  install 
an  txchange  in  Harristown  and  lines  in  Washington 
County.  A  B.  Creamer,  E.  P.  Norris  and  J.  W. 
Klrod  r.re  the  directors. 

The  Eureka  Telephone  Company  of  Mauckport  has 
increased  its  capital  stock  from  $10,000  to  $25,000. 
The  company  will  install  some  new  appliances  and 
extend  its  lines. 

The  telephone  girls  employed  by  the  Home  Tele- 
phone Company  at  Crawfordsville  have  gone  on  a 
strike.  For  several  days  there  has  been  a  spirit  of 
discontent  among  the  girls,  and  the  climax  was 
re.nched  on  July  ist.  when  none  nf  them  reported 
for  duty.  An  ultimatum  signed  by  IQ  of  the  girls 
was  sent  to  A.  F.  Ramsey,  president  of  the  company, 
demanding  an  increase  of  w'ages  of  10  cents  an  hour. 
The  company  immediately  advertised  for  girls  to 
take  their  places,  and  it  was  not  long  until  they  were 
filled,  though  the  untrained  help  greatly  crippled  the 
service.  One  of  the  grievances  is  that  the  company 
had  employed  a  young  woman  as  monitor  to  investi- 
gate into  the  cause  of  many  complaints  recently  that 
ihe  girls  were  not  prompt   in  answering  calls. 

The  commissioners  of  Jackson  County  contemplate 
the  building  of  a  free  telephone  system  over  the 
county,  and  assert  that  it  will  be  conducive  to  en- 
couraging the  youth  to  stay  on  the  farm,  instead  of 
deserting  it  to  go  to  the  towns  and  cities  to  live. 
"Something  must  be  done  to  bring  this  about,"  said 
Commissioner  Murray.  "We  have  free  roads,  free 
mail    service   and    must    next    have   free   telephones." 

F. 


GENERAL  TELEPHONE  NEWS. 

W.  Lee  Travers  of  St.  Louis.  J.  P.  Phelan  of  Well- 
ston.  Mo.,  J.  D.  Houseman  and  C.  R.  Black  ?re  the 
incorporators  of  the  Suburban  Telephone  Company 
of  St.  Louis,  incorporated  with  a  capital  of  $100. oco. 

The  Battle  Creek  exchange  of  the  Michigan 
State  Telephone  Company  is  being  extended  into 
the  rural  districts.  The  exchange  has  a  list  now  of 
S2  rural  telephones,  and  this  branch  of  the  service 
is  expected  to  increase  rapidly. 

The  law  department  of  the  General  Council  of 
Newport,  Ky,.  has  decided  to  recommend  that  a  tele- 
phone franchise  he  advertised  for  sale  and  the  suc- 
cessful bidder  w^ill  be  required,  in  addition  to  other 
things,  to  pay  the  cost  of  advertising  the  franchise. 

Work  on  the  nevv  long-distance  telephone  line 
of  the  American  Telegraph  and  Telephone  Company 
in  Connecticut  is  progressing  steadily,  the  eri^ction 
of  poles  in  the  vicinity  of  Rockville  being  now  under 
way.  The  additional  service  will  make  a  new  long- 
distance line  between   Boston  and  New  York. 

Local  business  men  of  Council  Bluffs.  Iowa,  are 
preparing  for  the  organization  of  an  Independent 
telephone  company  for  that  city.  The  new  company 
will  connect  with  other  Independent  exchanges  in 
Southwestern  Iowa,  and  will  also  serve  trunk  fa- 
cilities to  the  principal  cities  in  Wisconsin  and  Illi- 
nois. 

The  Michigan  Stale  Telephone  Company  has  pur- 
chased and  taken  over  the  entire  plant  of  the  Chelsea 
(Mich.)  Telcnhoue  Company.  The  Chelsea  com- 
pany was  an  Independent  company,  organir^ed  eight 
years  ago  and  has  had  a  long-distance  working  ar- 
rangement with  the  Michigan  Telephone  Company 
for  the  last  three  years. 

It  has  been  reported  in  Babylon.  L  I.,  that  control 
of  the  stock  of  the  New  York  and  Long  Island  Tele- 
phone Company  has  passed  to  the  New  York  and 
New  Jersey  Telephone  Company.  The  New  York 
and  Long  Island  Company  has  stations  in  every  large 
village  between  Jamaica  and  Babylon,  and  was  slowly 
extending  its  lines  ea.'^tward  to  other  villages. 

C.  C.  Conroy  of  Beaumont  Texas,  late  owner  of 
the  Bcaunifint  and  Northwestern  Telephone  Com- 
pany, has  practically  disposed  of  his  telephone  prop- 
erly to  H.  E.  Huntington,  it  is  said.  The  Beaumont 
and  Northwestern  has  500  miles  of  toil  lines,  16 
exchanges  and  over  30  pay  stations,  covering  the 
oil  and  lumber  districts  of  East  Texas.  While  in 
Galveston  Mr.  Conroy  said  that  H.  E.  Hunting;on 
and  associates  are  evidently  seeking  control  of  a 
telephone  system  that  will  encompass  all  Texas  and 
perhaps  other  states.  He  said  that  the  Commercial, 
which  runs  from  Galveslfin  to  Houston  and  to  Beau- 
mont is  one  of  the  Huutingtou  oroperiics.  and  this 
connects  with  the  Beaumont  and  Northwestern.  The 
Lone  Star  and  the  Texas  Northwestern' Inies  are  said 
to  be  other  supposedly  independent  systems  in  the 
combination. 


The  Internal-combustion  Engine  as  Ap- 
plied to  Central-station  Service.' 

By  E.  E.  Arnold. 

As  in  the  evolution  of  all  things,  the  development 
of  the  gas  engine  has  again  proved  the  law  of  the 
survival  of  the  fittest,  and  we  now  find  the  battle 
being  waged  between  the  two  modern  forms  of 
heat  motor  cycles,  namely,  the  four-stroke  and 
the  two-stroke  cycle.  The  latter  has  its  advantages 
and  its  adherents,  hut  the  former  is  decidedly  in 
favor  by  reason  of  its  greater  simplicity  and  cer- 
tainty of  action. 

In  an  elementary  single-acting,  four-cycle,  single- 
cylinder  gas  engine,  starting  with  the  piston  just  be- 
ginning its  forward  stroke,  the  mixture  is  ignited 
and  the  piston  advances  through  the  power  stroke. 
Lpon  its  return  the  exhaust  valve  opens  and  the 
burned  gases  are  positively  expelled.  Upon  its  sec- 
ond forward  stroke  the  cylinder  draws  in  a  mixture 
of  gas  and  air,  which  upon  its  second  return  stroke 
is  compressed  to  the  desired  degree.  These  opera- 
tions may  be  followed  out  in  the  tyoical  indicator 
card. 

In  this  elementary  construction  piston-rod  packing 
and  cross-head  may  be  dispensed  with,  and  the  cylin- 
der is  brought  nearer  to  the  shaft,  thus  securing 
the  utmost  simplicity  and  compactness.  In  some 
cases   of  power  application,   h.owever,  it   is   desirable 


the  charge"  of  mixture.  In  this  method  a  constant 
quantity  of  air  is  always  admitted  to  the  cylinder, 
with  a  varying  quantity  of  gas  according  to  the  load. 
It  is  evident,  therefore,  that  maximum  efficiency  may 
be  obtained  from  the  cycle  at  only  one  load,  while 
at  all  other  loads  the  mixture,  is  cither  too  lean  or 
too   rich. 

In  the  majority  of  small  engines  up  to  50  horse- 
power the  "hit-and-miss"  method  of  governing  is 
used.  This  is  accomplished  in  various  ways,  the 
end  sought  being  to  proportion  the  number  of  power 
strokes  to  the  load  upon  the  engine  and  not  their 
intensity. 

A  method  of  governing,  wdiich  now  appears  to  be 
in  the  ascendancy  for  engines  of  large  capacity  for 
driving  generators  and  other  machinery  requiring 
close  regulation  and  high  economy,  is  that  employing 
a  cut-ort  gear  similar  in  many  details  to  that  used 
in  various  forms  of  poppet-valve  steam  engines. 

Several  distinct  fuel  gases  suitable  for  gas-engine 
use  are  available.  When  reduced  to  calorific  values 
per  cubic  foot  of  explosive  mixture  of  proper  con- 
stituency the  calorific  ratings  are,  however,  nearly 
equal. 

'i'his  is  shown  by  the  last  column  in  the  accom- 
panying table,  which  gives  the  chemical  constituents, 
thermal  equivalents  and  air  required  for  theoretical 
combustion  of  the  various  gases  ordinarily  available 
for  gas-engine  work: 
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Coal  or  bench  pas 46.00 

Water   cas 48.00 

Producer  cas ;  hard  coal 20.00 

Producer  gas ;  soft  coal 10.00 

Producer  uas;  coke 10.00 

Carburetted  water  gas 40.00 

Coke  oven  gas j  50.00 

Blast  furnace  gas 1.00 

Natural  gas;  Pittsburc 3.00 

Oil  gas !  32.00 


CO         Illumi- 

I     nants. 


40.00 

6.00 
38.00 
25.00 
23.00 
29.00 
19-00 

6.00 
27.50 

5.00 

3.00 

.50 

25.00 
36,00 

8.50 
4. '00 

92.00 
48.00 

3.00 

CO, 

N2 

0  = 

.50 

2.00 

■  5 

6.00 

5.50 

0 

5.00 

49 -.10 

.5 

5.00 

58.00 

.5 

4.50 

56.00 

-5 

3.00 

4.00 

•  5 

1.50 

2.00 

.5 

11.50 

60.00 
2.00 

3.00 

.5 

B.  T.  U. 
Cubic 
Foot. 


978 
846 


O^.  for 
Combus- 
tion. 


1 .945 
1.615 


Air  for 
Combus- 
tion. 


6.05 
2.35 
1. 12 
1.20 

.98 
5-25 
5-6o 

.72 
9.73 
8.07 


B.  T.  V. 
in  I  Cubic 
Foot  Ex- 
plosive 
Mixture. 


91.7 
88.0 
68.0 
65.5 
63.0 
92.0 
yi.o 
53.0 


*A.  M.  Gow,  Electric  Club  Journal,  March,   1904. 

to  obtain  a  more  uniform  crank  effort,  which  may 
be  accomplished  by  using  either  multi-cylinder  com- 
binations of  single-acting  cylinders  or  the  latest  ap- 
plication of  the  double-acting  principles  to  gas-engine 
designs. 

In  engines  employing  a  two-stroke  cycle  it  has 
been  the  endeavor  of  the  designers  to  avoid  the  ex- 
haust and  suction  stroke  necessary  in  the  four-cycle 
engine.  This  is  accomplished  in  several  ways,  in 
one  of  which  the  piston  at  the  end  of  its  power 
stroke  uncovers  exhaust  slots  or  ports  in  the  sides 
of  the  cylinder.  At  the  end  of  the  expansion  the 
exhaust  gases  are  forcibly  ejected  through  these 
ports,  due  to  the  remaining  pressure.  Whatever 
gases  remain  are  at  atmospheric  pressure  and  are 
finally  expelled  by  a  puff  of  air  previously  com- 
pressed  by   an    auxiliary   air   pump. 

Immediately  following  this  entrance  of  air  'a 
charge  of  gas  compressed  by  another  auxiliary  pump 
is  introduced  into  the  cylinder  and  the  whole  is  then 
compressed  by  the  piston  upon  its  return  stroke.  In 
this  manner  the  functions  of  suction  and  exhaust 
strokes  are  delegated  to  auxiliary  apparatus,  although 
at  the  expense  of  considerable  lost  power  and  fric- 
tion. 

It  is  evident  that  the  effect  of  more  uniform 
crank  effort  will  be  progressively  advantageous  to 
the  uniformity  of  rotation  of  the  engine.  So  with 
the  double-tandem  arrangement  with  cranks  at  go 
degrees,  the  crank-effort  diagram  will  be  still  further 
smoothed  out,  with  a  corresponding  tendency'  toward 
uniform  angular  rotation.  In  each  type  flywheels 
would,  of  course,  be  used,  proportioned  so  as  to 
keep  the  cyclic  variation  in  speed  from  uniform  rota- 
tion within  some  predetermined  limit.  It  is  appar- 
ent, however,  that  the  use  of  heavy  tlywheels  should 
be  considered  as  a  last  resource  in  obtaining  low- 
cyclic  speed  variations,  which  should  rather  be  se- 
cured through  the  use  of  multiple  cjdinders  as  fur- 
nishing the  most  practical  means  of  obtaining  the  . 
uniform   crank   effort    desired. 

Tt  should  be  borne  in  mind  that  the  thrust  trans- 
mitted from  the  piston,  due  to  the  pressure  gener- 
ated by  combustion,  forms  but  one  of  the  factors 
making  up  the  sum  total  of  crank  effort,  and  it  often 
occurs  that  the  inertia  of  reciprocating  parts,  further 
influenced  by  the  angularity  of  the  connecting  rod 
at  certain  points  of  the  stroke,  largely  counterbal- 
ances the  effect  of  the  piston  thrust,  so  that  the 
pressures  actually  transmitted  to  the  crankpins  are 
greatly  modified. 

In  this  connection  are  involved  the  various  methods 
of  regulation.  By  far  the  simplest  and  most  univer- 
sallv  used  is  the  plain  throttling  governor.  By  this 
method,  with  a  given  gas.  a  uniform  quality  of 
mixture  is  maintained  at  all  loads  which  will  give 
the  maximum  efficiency.  Speed  regulation  is  ob- 
tained by  a  governor  of  the  centrifugal  type  actuat- 
ing a  value  that  proportion^;  the  quantity  of  mixture 
admitted  to  the  load  upon  the  engine.  Tt  should  be 
borne  in  mind  that  the  term  "throttling"  is  not  here 
used  with  the  same  significance  as  in  the  steam 
engine,  in  which  the  throllling  of  steam  results  in 
larrrely   decreased    efficiency. 

Another  method  that  has  received  considerable 
attention    from   designers   is   that   of   "impoverishing 

I.     Abstract  of  a  paper  read  before  the  National    Electric  Light 
sociation  at  lioston,  May  2=1,  nw-i. 


The  power  to  be  developed  by  an  engine  of  given 
proportions  does  not,  therefore,  vary  within  appre- 
ciable limits,  except  on  producer  gas  and  blast-fur- 
nace gases,  when  larger  engines  are  required,  or 
larger  cylinders  on  the  same  engine  frame.  The  rate 
of  combustion  is,  however,  fortunately  less  rapid 
with  these  than  with  other  gases,  due  to  the  large 
amount  of  inert  gases  such  as  N  and  CO2  present  in 
the  mixture.  The  compression  may  therefore  be 
carried  much  higher  without  risk  of  preignition  or 
"back-firing,"  thus  increasing  the  efficiency  of  the 
cycle.  With  water  gas  the  high  percentage  of  hydro- 
gen occasions  quicker  combustion  and  higher  flame 
temperatures  with  so  considerable  a  tendency  to  pre- 
ignition that  this  gas  is  not  well  adapted  to  gas- 
engine    work. 

Producer  gas  at  present  offers  the  greatest  possi- 
bilities in  the  field  of  power  for  general  utilization, 
due  to  its  comparative  cheapness,  simplicity  of  gen- 
eration and  high  efficiency.  A  comparison  of  the 
approximate  thermal  efficiencies  of  the  various  gas 
processes  gives  the  following  results: 

Coal  gas  (without  coke) 24  per  cent, 

Coal  gas  [coke  included) fid 

Water  gas 60 

Water  gas  (special  quick-blast) 75  to  80 

Producer  gas 80  to  85 

The  ordinary  producer-gas  equipment  comprises 
three  elementary  functions — a  generator,  resembling 
on  a  small  scale  the  ordinary  blast  furnace;  a  scrub- 
ber for  cooling  and  removing  ash  dust  from  the 
gas,  and  a  small  boiler,  usually  placed  in  the  path 
of  the  heated  gases  leaving  the  producer.  This 
boiler  supplies  steam,  which  is  later  dissociated  in  the 
producer  into  its  elements  O  and  H. 

A  recentlj^  introduced  process,  developed  by  Dr. 
Ludwig  Mond,  yields  producer  gas  and  sulphate  of 
ammonia  as  a  by-product.  A  considerable  amount 
of  special  ammonia-recovery  apparatus  is  necessary, 
but  tne  returns,  it  is  stated,  from  the  sale  of  the  by- 
product, often  cover  the  cost  of  the  fuel. 

Several  by-product  coke  processes  are  also  being 
actively  exploited  in  this  country  which  seem  to 
promise  good  results,  the  object  being  to  secure  a 
high  grade  of  metallurgical  coke  as  the  main  product 
and  producer  gas  as  a  by-product  for  use  in  heating 
processes  and  for  power  purposes. 

The  actual  performance  of  the  modern  gas  engine 
does  not,  of  course,  even  approximate  the  theoretical 
by  reason  of  its  inability  to  utilize  the  entire  heat 
generated  in  combustion.  As  its  upper  limit  of 
efficiency,  however,  is  so  much  higher  than  in  the 
case  of  the  steam  engine,  its  net  efficiency,  based  on 
actual  output,  approaches  the  thcorelical  efficiency 
of  the  steam  engine  operating  under  ordinary  condi- 
tions. 

In  order  to  show  what  average  performance  may 
he  expected  from  the  modern  gas  engine  of  reason- 
able size  a  table  was  prepared,  .giving  as  con- 
ciselv  as  possible  the  results  of  a  large  number  of 
carefully  conducted  shop  tests  at  East  Pittsburg  and 
elsewhere  upon  Westinghouse  gas  engines,  ranging 
in  size  from  too  to  600  brake-horsepower.  These 
tests  were  selected  at  random  from  the  test  records 
of  the  company,  comprising  nearly  a  thousand  com- 
plete gas-engine  tests,  the  only  care  being  to  have 
them  representative  of  several  types  and  sizes  of 
engines  manufactured. 

It    is    the    usual    custom    of   steam-engine   builders 


July  9.  1904 


WESTERN     ELECTRICIAN 


31 


to  rate  and  express  the  economy  of  their  engines  in 
terms  of  indicated  horsepower.  In  the  gas  engine, 
by  reason  of  the  higher  pressures  and  temperatures 
dealt  with,  it  is  not  such  an  easy  matter  to  determine 
accurately  the  indicated  horsepower.  For  this  rea- 
son the  results  given  in  the  table  were  based 
entirely  upon  brake  or  useful  horsepower,  thus 
eliminating  all  uncertainties  incident  to  the  indicated 
work.  Indicator  cards  were  of  course  taken  at  uni- 
form intervals  during  the  tests,  but  are  used  entirely 
to  determine  the  accuracy  of  valve  settings.  In  the 
majority  of  these  tests  Pittsburg  natural  gas  was 
used,  ranging  in  effective  heat  value  from  850  to 
1,050  B.  T.  U.  per  cubic  foot.  On  account  of  fluc- 
tuations, occurring  at  various  times,  calorimetric 
tests  are  made  at  more  or  less  regular  intervals, 
and  whenever  especially  important  tests  are  being 
run  the  calorimeter  determinations  are  made  coinci- 
dently.  The  consumption  of  gas  shown  varies  within 
certain  limits,  but  when  reduced  to  a  basis  of  British 
thermal  units  per  brake-horsepower  the  results  are 
more   uniform. 

In  the  usual  form  of  gas  engine  the  expansion  is 
not  carried  down  to  atmosphere,  as  this  would 
necessitate  entirely  too  bulkv  construction  in  propor- 
tion to  the  extra  power  to  be  derived.  The  terminal 
pressure  usually  reaches  about  30  pounds,  which  re- 
duces the  limit  of  theoretical  efficiency  to  about  50 
per  cent.,  over  half  of  which  is  actually  obtained  at 
the  engine  shaft.  The  losses  comprise  mechanical 
friction,  heat  discharged  into  the  exhaust  and  heat 
carried  away  in  the  cylinder-jacket  .water. 

It  is.  however,  possible  to  reclaim  some  of  this  lost 
heat,  thus  increasing  the  total  efficiency  of  the  outfit. 
In  se\era!  instances  the  hot-jacket  water  is  sent 
through  radiators  for  heating  the  power  building  and 
offices;  in  others  it  is  circulated  through  the  water 
seal  in  gas  holders  to  prevent  freezing  in  winter ; 
in  still  other  plants,  tubular  boilers  have  been  in- 
stalled in  the  exhaust  line  from  the  engine  through 
which  the  hot-water  jacket  water  circulates,  absorb- 
ing further  heat  from  the  exhaust  gases,  and  is  finally 
used  as  feed  water  in  an  auxiliary  steam  plant.  Thus, 
in  one  case  the  total  efficiency  of  the  gas-engine 
equipment  was  increased  from  25  to  65  per  cent.' 
Again,  steam  may  be  raised  to  a  suitable  pressure  for 
blowing  the  producers. 

It  may  be  held  that  the  performance  of  engines 
tested  under  highly  favorable  conditions  in  the  shop 
is  not  reproduced  in  actual  practice  where  the  ma- 
chinery is  obliged  to  operate  under  less  favorable 
conditions,  both  as  regards  load  and  care  received. 
As  a  matter  of  fact,  however,  the  good  performance 
on  the  testing  floor  is  readily  secured  in  actual 
service  by  properlj--  designed  engines  unless  they  are 
subjected  to  gross  misusage  by  careless  attendants, 
as  occasionally  occurs. 

The  numerical  coincidence  of  one  pound  of  coal 
expended  in  producing:  one  useful  horsepower  has 
been  long  looked  upon  as  the  orobable  limit  of  steam- 
engine  efficiency'.  It  is  therefore  of  particular  inter- 
est that  this  result  has  already  been  attained  by  high- 
grade  internal-combustion  engines.  The  average 
efficiency  of  a  producer-gas  plant  may  be  taken  at 
So  per  cent.,  which  is  a  conservative  figure;  many 
producers  reach  a  higher  efficiency.  Assuming  the 
calorific  value  of  medium-grade  coal  as  13,000  Brit- 
ish thermal  units  per  pound,  the  heat  delivered  to 
the  engine  in  the  form  of  gas  is  10.400  B.  T.  U. 
This  figure  represents  approximately  the  duty  of  the 
engines  under  consideration.  It  may  therefore  be 
expected  that  a  gas-power  plant  properly  desicrned 
and  equipped  will  show  a  performance  of  about  one 
pound  of  coal  per  brake-horsepower  on  full  load. 

At  fractional  loads  the  coal  consumption  v.'ould 
naturally  increase,  but  not  so  rapidly  as  might  be 
expected.  Tests  by  different  authorities  upon  gas- 
engine  plants  fully  confirm  the  above. 

Jfr.  H.  A.  Humphrej'  gives  a  2^4-hour  test  upon 
a  75-kilowatt  gas-engine  unit  operating  at  full  load 
upon  ifond  gas  with  a  consumption  of  0.92  pound  of 
cheap  slack  coal  per  indicated  horsepower-hour.  Dur- 
ing two  years'  continuous  running  of  this  power 
plant  the  average  coal  consumption  at  the  switch- 
board was  r.82  pounds  per  kilowatt-hour,  equivalent 
to   1.05  pounds  per  indicated  horsepower-hour. 

An  interesting  comparison  between  steam  and  gas 
equipments  may  be  found  in  two  electric-power  sta- 
tions operated  bj--  an  American  concern:  One  covers 
a  steam  station  of  1,250  indicated  horsepower  ca- 
pacit}-;  the  other  a  gas  station  of  685  boiler  horse- 
power capacity.  Both  plants  operate  from  15  to  iS 
hours  per  day,  and  the  steam  plant  runs  condensing 
with  a  slightly  higher  load  factor  than  the  gas  plant. 
Results  obtained  upon  these  two  plants  covering  a 
period  of  five  to  six  months'  operation  show  that  the 
heat  consumption  of  the  steam  station  was  about 
92,000  B.  T.  U.  per  kilowatt  and  the  gas  station 
29,100  B.  T,  U.  per  kilowatt-hour,  or  approximately 
one-third  that  of  the  steam-engine  equipment. 

In  another  instance  a  500-horsepower  steam  plant, 
equipped  with  non-condensing  engines  and  boilers 
fired  by  natural  ffas.  was  suoerseded  by  an  8co-horse- 
power  gas-engine  plant.  During  a  24-hour  test  at 
favorable  load  the  steam  equipment  required  8^  cubic 
feet  and  the  gas-engine  equipment  21.5  cubic  feet  of 
natural  gas  per  kilowatt-hour  at  the  switchboard. 

It  may  be  of  interest  to  carry  this  comoarison  a  little 
further  into  the  domain  of  cost  of  equipment  with  a 
view  of  determining  whether  investment  in  a  gas- 
power  plant  will  ultimately  prove  more  profitable 
than  in  a  steam  plant  of  corresponding  capacity'.     In 
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order  to  establish  a  legitimate  basis  of  comparison 
it  is  necessary  to  consider  two  factors:  - 

First,  operating  conditions  and  the  cost  of  labor 
and  supplies  (except  fuel)  must  be  brought  to  a 
parity;  second,  the  proper  deductions  for  excess  fixed 
charges,  if  any,  must  be  made  from  the  total  saving 
recorded  in   the  gas  plant  over  the  steam  plant. 

Assume,  now,  two  plants,  each  of  2,000-kiJowatt 
capacity — one  a  steam  station  running  on  four 
pounds  of  coal  per  kilowatt-hour  and  the  other  a 
gas  station  requiring  two  oounds  of  coal  per  kilo- 
watt-hour, with  an  average  output  of  400  kilowatts 
or  20-per  cent,  load  factor,  fuel  costing  $3  per  ton 
delivered  for  each  plant.  The  saving  in  fuel  cost 
due  to  the  gas  station  throughout  its  life,  which  we 
assume  as  15  years,  amounts  to  $79  per  kilowatt. 
This  represents  the  gross  difference  in  fuel  cost  with 
no  fixed  charges  deducted.  If,  for  instance,  the  two 
plants  cost  $100  and  $125  per  kilowatt,  respectively, 
the  difference  in  total  fixed  charges  in  15  years  of 
operation  amounts  to  $51  per  kilowatt.  Deducting 
this  from  the  total  saving  in  fuel  cost  recorded  in 
favor  of  the  gas  plant,  we  have  $28  per  kilowatt, 
which  represents  the  net  saving  we  have  in  favor  of 
the  gas-engine  equipment  in  excess  of  the  steam- 
engine  equipment  at  the  end  of  its  life. 

Consider  another  aspect  of  the  case.  A  net  saving 
of  $28  per  kilowatt  at  the  end  of  the  life  of  the 
equipment  amounts  to  $56,000.  Per  year  it  amounts 
to  $3,724.  which  may  be  regarded  either  as  revenue 
for  increasing  dividends  or  as  interest  upon  increased 
working  capital.  At  five  per  cent,  an  increase  of 
$74,350  would  be  warranted.  This  fact  is  rarely  ap- 
preciated by  purchasers  of  power  machinery-,  with 
whom  initial  cost  is  often  the  most  important  item,  so 
that  equipments  of  inferior  quality  and  decidedly 
inferior  economy  are  often  installed  rather  than  ap- 
paratus that  in  the  long  run  will  net  a  handsome 
revenue. 

The  high  cost  of  the  gas-engine  equipment  as 
given  above  is  mainly  chargeable  to  holder  capacity. 
Without  holders  the  cost  will  be  much  more  nearly 
equal.  Although  gas  engines  are  rather  more  expen- 
sive to  build  than  steam  engines,  owing  to  the  higher 
pressures  carried,  the  larger  number  of  expensive 
auxiliaries  required  in  the  steam  plant  raise  the 
total  costs  nearly  to  an  equality  with  the  gas  plant. 

Installations. 

The  results  that  have  been  obtained  from  the  con- 
tinued operation  of  gas-power  plants  may  be  of  inter- 
est at  this  point  as  exemplifying  the  above  facts 
regarding  gas-engine  economy.  Its  field  of  applica- 
tion has  been  extremely  broad,  embracing  industrial 
works,  central-station,  electric- rail  way  companies, 
high-pressure  gas-distributing  systems,  pumping  sta- 
tions, etc.,  and  although  specific  figures  are  in  but 
few  cases  available  the  general  results  indicate  the 
high  character  of  the  service  rendered. 

A  notable  lighting  and  power  plant  is  located  at 
Bradford,  Pa.,  operated  by  the  Bradford  Electric 
Light  and  Power  Company,  which,  in  1898,  con- 
verted its  steam-driven  plant  into  a  gas-engine  plant, 
employing  natural  gas  for  fuel  at  a  nominal  cost  of 
10  cents  per  1,000  cubic  feet,  with  a  minimum  con- 
tract of  $3,000  per  3'ear.  The  steam  plant  burned 
natural  gas  under  the  boilers  and  required  51  cubic 
feet  per  indicated  horsepower-hour,  or  about  86  feet 
per  kilowatt-hour.  In  the  second  year  after  the 
conversion  from  steam  to  gas  engines,  the  cost  for 
gas  was  reduced  from  over  $9,000  to  the  $3,000 
minimum,  and  at  the  end  of  four  years  after  the 
conversion,  although  an  increase  of  30  per  cent, 
was  recorded,  the  gas  consumption  of  the  station  was 
still  $3,000  per  year,  and  would  have  been  less  than 
$i,7C0  per  year  had  it  not  been  for  the  previous 
contract  stipulations.  Observations  upon  the  gas- 
engine  station  for  a  period  of  six  months  show  an 
average  consumption  of  21.5  cubic  feet  of  gas  per 
kilowatt-hour  for  all  loads  and  conditions  of  op- 
eration. Tlie  gas  is  somewhat  richer  than  Pittsburg 
natural  gas,  averaging  about  i . 1 75  B.  T.  U.  per 
cubic  foot.  The  cost  of  fuel,  labor,  supplies  and 
repairs  averaged  $20,000  per  5'ear  for  the  steam  plant 
of  5co-brake  horsepower,  and  $12,000  per  year  for 
the  gas-engine  plant  of  8oc-brake  horsepower. 

The  Madison  Gas  and  Electric  Company  is  operat- 
ing at  Madison,  Wis.,  a  7CO-horsepower  gas-engine 
station,  supplying  power  to  the  city-railway  system. 
The  station  is  unique,  in  that  fuel  gas  is  furnished 
from  the  holders  of  an  illuminating-gas  works  op- 
erated in  conjunction  with  the  electric  plant.  A 
i,oco-horsepower  steam  station  also  furnishes  power 
for  lighting  and  part  of  the  railway  system.  Upon 
a  basis  of  actual  cost  of  gas  in  the:  holders,  the 
gas-engine  plant  delivers  a  kilowatt-hour  at  the 
switchboard  at  a  cost  of  fuel  over  one-third  less 
than  that  required  for  running  the  steam  plant.  The 
cost  of  coal  is  the  same  for  both  plants ;  namely,  $4 
per  ton. 

Of  more  than  ordinary  interest  to  central-station 
engineers  is  the  operation  of  alternating-current  gen- 
erators driven  by  gas  engines  in  parallel  uoon  a 
common  bus  bar.  Until  very  recent  years,  this  has 
been  considered  an  impossibility,  and.  in  fact,  at 
the  present  time  but  few  forms  of  gas  engines  are 
well  adapted  to  do  this  w^ork.  Outside  of  the  un- 
questionable success  of  several  types  of  European 
engines  in  this  service,  it  is  of  interest  that  a  number 
of  American  plants  are  now  in  operation  and  are 
giving  excellent  daily  service  under  these  exacting 
conditions. 

Discussion. 

Ralph    D.    Mershon,    New    York:     This    paper    by 


Mr.  Arnold  interested  me  very  much,  but  surprised 
me  more,  because,  from  all  the  data  I  have  been 
able  to  obtain  in  this  country  on  the  prices  of  gas 
engines  and  their  auxiliar}-,  I  have  not  been  able 
to  get  the  results  Mr.  .Arnold  got  on  paper.  I  notice 
in  the  plant  on  which  Mr.  Arnold  has  been  figuring 
that  nothing  is  allowed  for  relay  capacity,  and  it 
that  is  done  it  will  mean  a  greater  investment  and 
will  be,  of  course,  against  the  gas  engine.  I  ask 
him  also  whether  or  not  the  rated  capacity  of  this 
plant  is  based  on  the  ultimate  capacity  of  the  gas 
cugine,  or  very  nearly  so,  because,  if  it  is.  the  com- 
parison, it  seems  to  me,  is  manifestly  unfair.  I  found 
that  most  of  the  gas-engine  builders  rate  the  gas 
engine  at  or  near  the  load  at  which  the  engine  will 
lie  down,  whereas,  with  the  steam  engine,  we  have 
at  the  expense  of  efficiency,  in  the  case  of  an  emer- 
gency, considerable  overload  capacity.  It  is  very 
clear,  I  think,  that  if,  as  will  be  the  case  with  a 
good  many  loads,  the  load  is  subject  to  sudden 
fluctuations  and  swings,  we  must  have  enough  ca- 
pacity over  the  average  load  at  which  the  engine  is 
running  to  take  care  of  these  swings.  In  many  cases 
the  question  of  relay  capacity  and  overload  capacity 
will  be  taken  care  of  by  dividing  up  into  a  consid- 
erable number  of  small  units.  It  is  unfair,  I  think, 
if  this  method  is  to  be  adopted,  to  help  the  gas  engine 
out,  to  compare  such  a  gas-engine  installation  with 
a  steam-engine  installation  divided  up  in  the  same 
way.  So  far  as  I  can  see,  from  the  paper,  Mr. 
Arnold  assumes  that  the  efficiency  of  the  gas  engine 
and  steam  engine  with  different  load  factors  will 
be  the  same  as  the  one  figure  he  has  taken — the 
relative  efficiency  will  be  the  same.  It  seems  to  me, 
from  what  I  know  of  gas-engine  performances,  that 
the  gas  engine  should  be  figured  as  having  less  rela- 
tive efficiency  at  the  lighter  loads.  I  would  like 
to  hear  from  Mr.  Arnold  on  this  subject.  The  rela- 
tive course  that  Mr.  Arnold  has  taken  per  kilowatt 
for  steam  and  gas  installations  widely  differs  from 
prices  I  have  been  able  to  get — he  gives  the  price 
ner  kilowatt  for  steam  at  $100  and  for  gas  at  $125. 
I  should  say  that  the  figure  for  the  gas  engine  should 
not  be  under  $150,  and  nearer  $175.  judging  from 
fieures-J  have  received  lately  in  quotations.  I  should 
like  very  much  if  Mr.  Arnold  will  kindly  separate 
the  elements  which  go  toward  making  up  that  price 
of  $125.  That  is.  the  engines  and  electrical  equip- 
ment, with  the  gas  generator  in  the  one  case,  and 
with  the  steam  generator  in  the  other  case.  I  should 
also  like  to  hear  from  Mr,  Arnold  as  to  the  ques- 
tion of  relative  skill  required  in  the  operation  of  the 
two  plants. 

As  to  the  depreciation,  of  course,  in  these  figures 
he  has  taken  the  percentage  of  depreciation  and  as- 
sumed that  the  depreciation  in  the  case  of  two  classes 
of  prime  mover  will  bear  the  same  relation  as  their 
cost,  approximately,  which  is  correct ;  but  I  wonder 
whether  Mr.  Arnold  has  had  any  data  covering  en- 
gines which  have  been  in  operation  for  a  number  of 
years  to  support  this.  I  should  like  to  hear  from 
him  on  this  point  also. 

H.  G.  H.  Tarr,  Philadelphia :  The  greatest  ob- 
stacle probably  to  gas-engine  development  has  been 
that  we  have  done  nothing,  practically,  in  this  coun- 
try toward  the  development  of  the  producer  for 
power  purposes  up  to  the  last  two  years.  This, 
of  course,  as  you  understand,  is  an  expensive 
process.  The  net  result  Is  about  $1  per  ton 
in  by-products.  You  get  from  a  ton  of  coal 
about  70  pounds  of  sulphate  of  ammonia,  worth 
three  cents  per  pound.  To  produce  the  sulphuric 
acid  and  the  labor  necessary  to  extract  it  amounts 
to  one  cent  per  pound.  If  the  coal  is  worth  $2.50 
per  ton,  It  reduces  the  cost  to  about  $1.50  per  ton. 
This  is  onl}'^  applicable  to  the  larger  plants,  say, 
plants  of  50  tons  capacity  in  24  hours,  and  above. 
In  the  smaller  installations,  where  the  ordinary  pro- 
ducer is  used,  or  what  is  known  as  a  tailer  pro- 
ducer, the  difficulty  has  been,  and  I  think  the  general 
impitrssion  is  you  can  only  use  coke  or  anthracite 
coal.  We  have  now  perfected  this  producer,  so  that 
we  are  running  our  own  shops  on  this  form  of 
producer  in  connection  with  gas  engines  with  most 
excellent  results  in  the  use  of  bituminous  coal,  so 
that  we  are  now  prepared  to  make  estimates,  plans 
and  installations  of  the  ordinary  form  of  producer 
which  costs  us  $17  to  $20  a  horsepower,  using  bitu- 
minous coal.  In  addition  to  our  own  plant,  there 
Is  one  at  Vincennes.  Ind.,  producing  excellent  results. 

William  R.  Gardener,  Pittsfield,  Mass. :  In  Mr. 
Arnold's  paper  he  mentions  several  kinds  of  fuel 
that  can  be,  and  are  being,  used  for  this  purpose. 
I  see  nothing  in  the  paper  in  regard. to  peat  as  a 
fuel.  I  understand  these  swamps,  located  all  about 
us,  all  over  the  world,  in  fact,  are  simply  coal  in 
what  may  be  called  its  earlier  stages,  upon  which 
nature  has  worked  only  a  few  thousand  years,  or 
possibly  a  few  million  years,  and  in  time  will  be- 
come coal.  As  I  understand  It,  this  fuel  taken  from 
the  bogs,  put  through  a  machine  and  properly  dried 
and  broken  up,  makes  a  ver\-  good  producer  gas, 
and  I  hope  that  some  of  these  gentlemen  who  are 
posted  on  the  gas  engine  will  give  me  some  enlight- 
enment on  the  value  of  this  bog  fuel  or  peat,  for 
the  purposes   of  comparison. 

Henry  L.  Doherty,  New  York:  There  are  a  few 
points  in  connection  with  this  discussion  I  hope  will 
not  be  lost  sight  of.  I  think  that  the  present  de- 
velopment of  the  gas  en.clne  and  the  present  devel- 
opment of  the  steam  turbine  probably  gives  them  n 
field  of  their  own.  A  few  years  ago  I  had  occasioi", 
to  install  some  large  gas  engines,  some  of  the  first 
turned  out  by  the  Westinghouse  company,  and  T  v.-n? 
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almost  universally  condemned  for  my  part  in  that 
installation.  There  was  a  pronounced  prejudice 
against  the  internal-combustion  engine.  I  believe 
today  that  practically  everj-  authority  on  thermody- 
namics believes  that  the  uhimate  prime  mover  will 
be  the  internal-combustion  engine.  I  will  let  the 
persons  interested  in  these  engines  believe  that,  but 
I  do  not  want  to  go  on  record  as  believing  that  my- 
self. I  do  not  believe  it  will  be  the  steam  turbine, 
and  in  my  opinion  if  it  is  a  question  between  the 
steam-turbine  engine  and  the  internal-combustion 
engine,  I  think  the  internal-combustion  engine  will 
unquestionably  be  the  eventual  prime  mover.  The 
characteristics  of  the  steam  turbine  and  the  gas  en- 
gine are  very  different.  A  gas  engine  is  very  effi- 
cient, as  far  as  heat  used  for  useful  work  is  con- 
cerned, but  to  get  efficiency  from  the  gas  engine 
you  will  find  generally  that  you  get  best  results  at 
the  absolute  maximum  capacity  of  the  gas  engine. 
principally  because  you  have  certain  constant  losses 
which  are  there  in  the  aggregate  in  the  same  quan- 
tity, regardless  of  the  load  on  the  engine,  and  these 
losses  even  amount  to  25  per  cent,  of  the  capacity 
of  the  engine.  No  matter  what  the  load  on  the 
engine  may  be.  the  losses  are  25  per  cent,  of  the 
capacity,  and  therefore  if  you  have  only  half  load 
on  the  engine  the  losses  become  50  per  cent.  At  Mad- 
ison. Wis.,  we  have  a  gas-engine  station,  and  are 
now  putting  into  the  gas-engine  station  a  steam 
turbine.  The  ability  to  operate  steam  turbines  and 
gas  engines  together,  and  operate  them  economically, 
and  perhaps  more  economically  than  either  alone 
would  permit,  is  a  matter  which  I  believe  to  be  of 
considerable  importance.  Your  gas  engine  costs  much 
more  per  horsepower  at  the  start,  and  j'our  fixed 
charges  are  therefore  heavier.  Now',  then,  if  you 
can  save  a  certain  amount  on  the  operating  cost  of 
a  gas  engine,  you  must  be  able  to  operate  that  gas 
engine  a  sufficient  number  of  hours  during  the  year 
to  make  that  operating  cost  more  than  balance  your 
increased  fixed  cost.  With  a  low-load  factor,  you 
cannot  do  that,  but  if  you  already  have  steam  engines 
in,  I  think  the  ideal  arrangement  for  the  use  of  a 
gas  engine  would  be  to  put  in  an  installation  that 
would  take  care  of  a  portion  of  your  load,  a  portion 
only,  and  that  portion  which  operates  24  hours  a  day. 
Instead  of  operating  your  eneine  to  give  you  constant 
potential  on  the  machine,  if  you  will  operate  that 
engine  so  that  it  runs  at  a  uniform  speed,  and  its 
maximum  load,  and  the  fluctuations  of  the  load  are 
taken  up  with  th^  present  steam  engines,  j'on  will 
secure  very  high  economy  from  the  gas  engine. 
Your  present  steam  engines,  we  know,  are  not  effi- 
cient on  a  variable  load,  but  a  steam  turbine  has 
the  characteristics  of  any  rotary  prime  mover  and  has 
some  peculiar  characteristics  of  its  own.  chiefly  the 
one  that  each  part  is  working  at  the  same  tempera- 
ture and  enables  you  to  get  away  from  the  bad  effects 
of  fluctuations  of  temoerature  and  what  would  be 
ihe  cvlinder  condensation  of  your  steam  engine ;  and 
therefore  by  using  gas  engines  running  at  maximum 
load  and  arranging  the  government  so  that  the  steam 
turbine  will  take  up  the  fluctuation,  you  can  work 
out  a  condition  where  you  will  get  a  higher  effi- 
ciency than  with  either  one  alone. 

In  one  plant  with  whi^'H  I  am  connected  we  have 
a  peculiar  load — it  is  at  a  summer  resort,  and  we 
recently  had  occasion  to  consider  the  advisability 
of  renewing  our  generator  equipment.  We  found 
there  was  one  portion  of  our  load  that  ran  for  391 
hours  per  year,  and  it  was  absolutely  impossible  to 
save  the  fixed  cost  on  a  new  installation  to  supersede 
the  present  installation,  even  though  the  present  in- 
stallation is  brutal  in  its  consumption  of  fuel;  but 
it  was  run  for  such  a  short  period  of  time  during 
each  year  that  there  was  no  opportunity  to  save 
these  fixed  costs. 

^fr.  .\rnold  :  Replying  to  Mr.  M'ershon's  remarks 
in  regard  to  the  relay  capacity  and  rating  of  the 
engine,  you  will  notice  that  we  took  into  considera- 
tion a  lighting  plant  rated  at  2,000-kilowatt  capacitv, 
with  a  20  per  cent.  load  factor.  A  gas  engine  is 
ordinarily  rated  on  its  brake  horsepower  at  about 
15  to  20  per  cent,  under  its  maximum  capacity,  while 
the  steam  engines  are  rated  on  their  indicated  horse- 
power, and  have.  say.  50  per  cent,  overload  on  that. 
The  difference  betwen  indicated  and  brake  horse- 
power amounts  to  considerable,  and  the  rated  ca- 
pacity of  the  two  engines  approach  more  closely  than 
would  ordinarily  be  supposed.  The  fact  that  this 
is  a  lighting  station  and  had  an  ordinary  20  per  cent, 
load  factor,  the  relay  capacity'  is  well  taken  care  of 
by  the  way  the  units  are  laid  out.  You  can  have 
any  combination  of  pas-engine  units  or  any  com- 
bination of  steam-engine  units  to  fit  the  best  load 
curve,  and  the  engine  blocked  in  in  the  manner  which 
will  best  take  care  of  it.  In  that  manner  it  takes 
care  of  the  relay  capacity.  You  can  run  very  small 
gas-engine  units  with  apnroximatelv  the  same  effi- 
ciency that  you  can  run  large  gas-engine  unif:.  and 
the  small  gas-engine  units  are  notably  more  efficient 
throughout  their  range  of  load  than  in  the  steam 
engine.  Another  point  that  comes  right  in  there 
is  the  relative  efficiency  of  the  gas  engine,  which  is 
sookcn  nf  a«  having  n  lower  relative  efficiency  at 
light  loads.  T  think  that,  while  its  efficiency  does 
ficcrcase.  a«  does  the  steam  engine,  you  will  find  at 
half  load  the  brake  kinetic  efficiency  of  the  engine 
is  21  per  cent.,  that  is.  heat  input  to  the  heat  equiva- 
lent of  the  work  done.. 

In  regard  to  the  relative  skill  required  to  operate 
the  different  engine^  and  the  amount  of  attendance 
necessar\-.  the  large  stations  can  be  taken  care  of 
with  much  less  attendance  and  also  with  less  relative 
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skill  than  is  required  in  the  boiler  equipment  of  a 
small  plant;  and  it  has  been  our  experience  that  the 
engineering  skill,  operating  engineer,  attendant  upon 
the  engine  for  the  same  size  of  engine  and  the  same 
importance  of  the  plant,  is  about  equal. 

As  to  the  matter  of  the  depreciation  of  the  gas 
engine  and  its  life,  relative  to  that  of  the  steam 
engine,  of  course,  we  have  not  had  as  much  expe- 
rience with  the  depreciation  of  gas-engine  machinery 
as  we  have  had  with  steam-engine  machinery,  but 
all  the  experience  we  have  had  points  to  the  fact 
that  the  gas  engine  quite  holds  its  own  with  the 
steam  engine,  so  far  as  depreciation  is  concerned; 
that  is,  the  ultimate  life  of  the  machinery.  Owing 
to  the  high  pressures  dealt  with  and  some  of  the 
more  intricate  valve  mechanism  employed,  it  per- 
haps will  he  found  to  cost  slightly  more  per  horse- 
power for  repairs  than  a  steam-engine  equipment, 
but  I  do  not  think  it  will  when  compared  to  the 
more  intricate  designs  of  the  higher  types  of  multi- 
ple-cylinder, releasing-gear  steam  engines,  using  su- 
perheated steam  and  other  refinements  that  go  to 
make  up  the  engine. 

I  would  like  to  state  a  figure  for  a  plant  I  have 
in  mind  for  such  a  gas  engine,  a  lighting  station 
doing  24  hours'  service,  Soo-horsepower  rated  ca- 
pacity in  five  units  whose  complete  repairs  for  the 
year  1903,  including  repointing  of  igniters  and  every- 
thing connected  w"ith  the  gas  engines  was  $102.  or 
something  less  than  13  cents  per  horsepower  a  j'ear. 
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the  lowest  voltage,  a  system  is  obtained  which  re- 
quires the  minimum  size  motor,  and  which  will  work 
this  motor  over  the  maximum  range  of  speed.  These 
are  the  features  of  the  Bullock  Electric  Manufac- 
turing Company's  multiple-voltage  system. 

The   apparatus   required   in   the   three-wire   system 


Multiple-voltaee   Control    for  Variable- 
speed  Motors. 

In  all  variable-speed  systems  of  electric  drive  for 
factories  where  constant  horsepower  is  required, 
whether  it  is  multiple-voltage,  shunt-field  control  or 
armature-resistance,  the  motor  is  always  larger  than 
would  be  required  if  a  constant-speed  motor  were 
used  with  mechanical  speed-changing  devices.  This 
is  because  the  motor  must  be  large  enough  to  give  the 


MULTIPLE-VOLTAGE    CONTROL.- 
THREE-WIRE    SET 


CONNECTIONS    FOR 


FIG.  2.    MULTIPLE-VOLTAGE  CONTROL. — CONNECTION  DIAGRAM  FOR  THREE-WIRE  SET, 

maximum  power  required  either  at  the  highest  or 
lowest  speed,  and  thus,  under  normal  conditions 
of  full  voltage  and  full  field,  will  have  a  capacity  in 
excess  of  that  necessary  to  do  the  required  work. 
The  most  economical  arrangement  involving  the  use 
of  the  minimum-size  motor  is  that  in  which  the  motor 
is  worked  up  to  its  maximum  capacity  at  both  the 
highest  and  lowest  speeds. 

In  straight  multiple-voltage  work  alone,  without 
field  control,  the  motors  are  only  w'orked  up  to  their 
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includes  a  generator  wound,  preferably,  for  250  volts, 
a  balancer,  consisting  of  two  comparatively  small 
machines,  a  third  wire  running  from  the  balancer 
to  the  point  w-here  the  motors  are  placed,  and  a  con- 
troller for  each  motor.  The  balancer  consists  of 
two  similar  machines  coupled  together,  the  armatures 
of  w'hich  are  connected  in  series 
across  the  250-volt  mains,  the 
armature  for  one  being  wound 
for  90  volts  and  the  other  for 
160  volts.  The  distributing  sys- 
tem is  shown  diagrammatically 
in  Fig.  I.  This  gives  three 
voltages  available  at  the  motor — 
90,  160  and  250.  The  controller 
connects  the  armature  terminals 
to  these  three  different  voltages, 
whereby  motor  speeds  are  ob- 
tained proportional  to  these 
voltages.  The  fields  of  the 
motor  are  constantly  connected 
to  the  250-volt  circuit.  The  con- 
troller is  so  arranged  as  to  in- 
troduce several  steps  of  re- 
sistance into  this  circuit  at  the 
proper  points,  and  bj'  this  means 
12  speeds  are  obtained  in  the  for- 
ward direction  and  nine  in  the 
reverse,  the  last  three  steps  of 
resistance  being  omitted  in  re- 
versing. These  speeds  are  so 
chosen  that  each  one  is  approxi- 
mately 20  per  cent,  higher  than  the  preceding  one. 
An  external  resistance  is  introduced  into  the  motor 
armature  w-hen  starting,  and  also  when  passing  from 
one  voltage  to  the  next.  This  resistance  Is  merely 
for  the  purpose  of  easing  the  transition  from  one 
speed  to  another,  and  is  automatically  cut  out  by  a 
solenoid  switch  as  soon  as  its  purpose  has  been  ac- 
complished. A  diagram  of  connections  for  a  three- 
wire  system   is  shown   in   Fig.  2. 

The  four-wire  system  is  similar  to  the  three-wire, 
but  requires  a  balancer,  consisting  of  three  similar 
machines  coupled  together.  Four  wires  are  neces- 
sary, from  which  six  different  voltages  are  available, 
as  showm  in  Fig.  3.  By  reference  to  this  figure  it 
will  be  seen  that  if  the  armature  terminals  of  a 
motor  are  connected  across  (A)  and  (^).  the  arma- 
ture will  receive  60  volts:  if  across  ( B)  and  (C),  80 
volts,  and  if  across  (C)  and  (D),  no  volts;  if 
across  (A)  and  (C),  140  volts;  if  across  (B)  and 
(D),  190,  and  if  across  (A)  and  (D),  250  volts. 
The  same  arrangement  of  generator,  balancer  mains 
and  controller  is  used  in  this  as  in  the  three-wire 
system. 

The  arrangement  of  the  three-wire  controller  is 
such  that  26  speeds  may  be  obtained  in  the  forward 
direction  and  six  in  the  reverse.  The  four-wire  con- 
troller gives  finer  gradations,  each  speed  being  only 
seven  per  cent,  higher  than  the  preceding  one. 


FIG.  3. 


MULTIPLE-VOLTAGE  CONTROL. - 
FOUR-WIRE    SET. 
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limit  on  the  lowest  speed.  By  using  shunt-field 
control  alone,  the  motors  are  limited  by  their  ca- 
pacity at  the  highest  speeds.  Therefore,  by  properly 
combining  multiple  voltage  and  field  control,  the  ad- 
vantages of  both  systems  are  obtained,  and  a  smaller 
size  motor  for  the  same  speed  range  is  required. 
Consequently,  by  the  proper  use  of  field  resistance  to 
weaken  the  field  of  the  motor  to  a  point  where  the 
capacity   i';    just    equni    to   the   capacity   obtained    on 


An  Associated  Press  dispatch  from  St.  Petersburg 
relating  more  particularly  to  the  use  of  space  teleg- 
raphy by  Russia  in  the  present  war  with  Japan,  says 
that  the  question  of  wireless  communication  with 
Port  Arthur  promises  to  raise  an  interesting  inter- 
national problem.  Some  of  the  authorities  who  have 
been  examining  the  question  are  inclined  to  hold 
that  if  a  blockaded  port  communicates  by  space  teleg- 
raphy w^ith  a  shore  station  in  neutral  territory  it 
does  not  necessarily  constitute  a  breach  of  neutrality 
any  more  than  communication  over  an  unsevered 
cable,  the  enemv  having  the  remedy  in  one  case  of 
cutting  the  cable  and  in  the  other  of  stationing  a 
vessel  rigged  with  wireless  apparatus  between  the 
sending  and_  receiving  stations,  thus  interfering  with 
communication. 
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Mercury-vapor  Lamps  for  Photographic 
Purposes. 

Mercury-vapor  lamps  are  fast  coming  into  favor 
with  photographers.  i;ot  only  for  printing  work  but 
for  exposure  as  well.  The  accompanying  illustrations 
show  two  applications  of  a  photographer's  outfit  of 
this  kind  now  in  use  in  the  studio  of  Edmund  C. 
Pratt  of  Aurora,  111. 

Fig.  I  is  a  view  showing  the  method  of  hanging 


Pratt  is  secretary  of  that  association,  and  members 
w^ere  taken  to  his  studio  to  inspect  the  apparatus 
which,  when  first  installed,  was  the  only  one  of  its 
kind  in  the  West. 


FIG.     I.      MERCURV-VAPOR  LAMPS    FOR     PHOTOGRAPHIC    PUR- 
POSES — LAMPS    HUNG    FOR    EXPOSURE. 

the  lamps  for  making  an  exposure.  Five  of  tlie 
lamps  are  mounted  in  a  frame  four  by  five  feet  in 
dimensions,  which  is  hung  from  the  ceiling  by  ropes 
and  pulleys,  allowing  the  frame  to  be  run  up  and 
down  and  tilted  at  an  angle.  The  lamps  themselves 
are  arranged  to  be  tilted  within  the  frame  for  start- 
ing; each  requires  3V2  amperes  at  110  volts  (direct 
current). 

An  outfit  of  this  capacity  will  eive  a  light  equal 
to  an  iS  by  20-foot  skylight,  and  by  starting  with 
one  or  two  lamps  late  in  the  afternoon  or  on  dark 
days  the  number  may  be  increased  as  the  daylight 
wanes,  giving  a  light  during  both  day  and  night 
that  is  practically  of  constant  power.  Sittings  are 
made  under  this  light  with  a  portrait  lens  with  from 
one-half  to  1V2  seconds'  exposure. 

Fig.  2  is  a  picture  of  the  same  outfit  lowered  to 


FIG.    2.       MERCURY-VAPOR    LAMPS     FOR     PHOTOGRAPHIC 
PURPOSES. — LAMPS    LET    DOWN    FOR    PRINTING. 

the  floor  for  printing  purposes.  The  tubes  are  pushed 
together  in  two  groups  and  the  printing  racks 
fastened  to  the  frame  immediately  in  front.  Photo- 
graphic prints  can  be  made  by  this  means  on  any 
printing-out  or  developing  paper,  and  the  light  has 
the  advantage  of  being  practically  constant,  so  that 
after  one  print  is  made  from  a  certain  plate  it  is 
known  exactly  how^  long  to  time  each-  succeeding 
print  from  that  plate. 

The  recent  annual  meeting  of  the  Photographers' 
Association    of   Illinois    was   held    in   Aurora.      Mr. 


Westinghouse  Railway  Motor. 

The  Westinghouse  No.  loi  railway  motor,  illus- 
trated herewith,  embodies  many  late  modifications 
and  improvements  and  represents  advanced  practice 
in  design  and  construction.  Under  usual  conditions 
of  operation  a  double  equipment  of  these  motors  is 
suitable  for  single-truck  cars,  weighing  from  16,000 
"to  18,000  pounds,  without  equipment  or  load,  and  for 
double-truck  cars  of  equal  or  slightly  greater  weight. 
A  quadruple  equipment  will,  under  similar  condi- 
tions, successfully  operate  a  double-truck  car  weigh- 
ing approximately  30,000  pounds  exclusive  of  equip- 
ment and  load. 

The  motor  has  a  nominal  rating  at  500  volts  of 
40  horsepower  for  one  hour.  This  rating  is  but  a 
comparative  estimate  of  capacity  under  certain  as- 
sumed conditions.  It  also  has  a  continuous  capacity 
of  35  amperes  at  300  volts,  or  33  amperes  at  400 
volts. 

At  the  close  of  a  shop-run  of  24  hours'  duration 
at  either  of  these  loads  the  rise  in  temperature  of 
the  motor  windings,  as  measured  by  thermometer, 
will  not  exceed  75"  C.  When  operated  under  a 
running  car  better  ventilation  is  usually  secured  and 
the  rise  in  temperature  should  not  exceed  55°  C. 

The  motor  frame  consists  of  two  castings  of  high- 
grade  steel,  divided  along  a  horizontal  plane  and 
held  togethe*-  by  bolts.  The  two  parts  are  hinged 
together  in  such  a  way  that  on  the  removal  of  the 
bolts  the  lower  field  may  be  opened  down  either 
with  or  without  the  armature  and  access  obtained  to 
any  part  for  inspection  or  repair.  The  closed  frame 
is  approximately  cylindrical  in  shape,  somewhat 
flattened  on  the  top.  An  opening  over  the  commu- 
tator extends  across  the  frame  and  is  closed  by  a 
dustproof  lid  held  in  place  by  toggle  latches.    Hand- 
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holes,  closed  water-tight,  are  located  at  convenient 
points.    All  covers  are  made  of  malleable  iron. 

Four  poles  of  laminated  steel  are  bolted  to  the 
frames  and  project  Inward  at  angles  of  45°  with 
the  horizontal.  The  pole  pieces  are  built  up  of 
soft-steel  punchings  riveted  together  between  end 
plates  of  wrought  iron.  The  holding  bolts  pass 
through  the  frame  from  the  outside  and  terminate 
in  heavy  rivets  provided  for  the  purpose.  The  pole 
faces  are  thus  left  smooth  and  with  unbroken  surface. 
The  pole  tips  are  extended  and  serve  to  hold  the 
field  coils  in  place. 

The  coils  are  w'ound  with  copper  strap,  insulated 
with  asbestos  and  mica  and  protected  by  heavy 
wrappings  of  tape.  They  are  therefore  practically 
moisture  and  fire  proof.  These  coils  are  straight 
and  interchangeable  and  are  fitted  on  the  poles  and 
held  in  place  by  the  spreading  tips  of  the  pole  faces. 
Flat  steel  springs  between  the  coils  and  frame  pre- 
vent looseness  due  to  shrinkage.  Protection  against 
mechanical  injury  is  provided  by  leatheroid  washers 
and  oiled  duck. 

Field  connections  are  made  to  terminals  .slotted 
to  receive  the  copper  strap  of  the  coil  winding,  which 
is  securely  bound  to  the  coil  on  each  side  of  the 
terminal.  By  the  use  of  terminals  the  weiring  within 
the  motor  frame  is  considerably  reduced. 

Circular  punchings  of  soft  steel  form  the  armature 
core  and  are  built  up  on  a  cast-iron  spider  and  se- 
cured between  end  plates  of  cast  iron.  The  spider 
is  pressed  on  the  motor  shaft  and  keyed  in  place 
As  the  commutator  is  also  mounted  on  this  spider 
the  shaft  may  be  taken  out  and  renewed,  should 
this  become  necessary,  without  replacing  any  other 
part.  The  armature  coils  are  machine-wound  and 
carefully  insulated  with  special  material  of  the  high- 
est qualit3^  They  are  embedded  in  rectangular  slots 
in  the  core  and  held  in  place  by  retaining  wedges 
of  hard  fiber.  There  are  no  band  wires  over  the 
core.  The  retaining  wedges  slide  in  grooves  punched 
in  the  armature  teeth,  and  may  be  easily  withdrawn 
should  it  become  necessary  to  replace  a   coil. 

The  commutator  is  formed  of  in  hard-drawn  cop- 
per bars,  separated  by  mica  segments,  built  up  to- 
gether upon  a  cast-steel  bushing  and  clamped  between 
two  V-shaped  surfaces,  from  which  they  are  insu- 
lated by  rings  of  molded  mica. 

Two   cast  brass   arms    for  the   brush   holders   are 


independently  supported  from  the  upper  frame  and 
held  secure  by  large  washers  of  prepared  fuller- 
board,  fiber  blocks  and  insulated  bolts,  which  permit 
a  radial  adjustment  to  compensate  for  wear  of  the 
commutator.  The  holders  are  of  the  sliding  type, 
with  shunts. 

Solid  shells  of  cast  iron,  lined  with  babb;tt  metal 
and  pressed  in  circular  housings  of  cast  iron  form 
bearings  for  the  armature  shaft.  The  bearing  hous- 
ings are  securely  held  between  the  upper  and  lower 
motor  frames  and  retained  in  place  by  finished  flanges 
on  the  inner  ends,  which  fit  finished  surfaces  on  the 
frame.  Screw  taps  are  provided  so  the  housings 
may  be  bolted  to  either  frame  and  the  armature, 
therefore,  retained  in  either  the  upper  or  lower  field 
when  the  motor  is  opened  for  inspection  or  repair. 
This  arrangement  also  provides  a  safe  method  of 
handling  the  armature,  as  eyebolts  may  be  inserted 
and  armature  and  bearings  removed  together,  without 
danger  to  commutator  or  winding. 

Lugs  cast  solid  with  the  upper  frame  provide  for 
suspension  from  the  trucks  by  means  of  bars  set 
parallel  with  the  motor  shaft.  A  forged  steel  pinion 
with  machine-cut  teeth  is  keyed  to  the  shaft  and 
held  upon  a  taper  seat  by  a  nut  and  lock  w-asher. 
The  gear  is  made  of  cast  steel,  in  two  parts,  which 
are  bolted  together  and  keyed  to  the  axle.  The 
gear  case  is  made  of  malleable  iron,  in  two  castings, 
separated  in  a  plane  through  the  center  of  the  arma- 
ture shaft  and  the  center  of  the  axle.  The  two 
parts  are  secured  at  front  and  back  to  the  upper  half 
of  the  motor  frame  by  bolts,  which  pass  through  lugs 
on  each  half  of  the  gear  case,  and  the  extension 
from  the  motor  frame  shown  in  the  illustration. 


Exposition  Electrical  Club. 

At  the  second  meeting  of  the  Exposition  Elec- 
trical Club,  held  recently  in  the  Palace  of  Elec- 
tricity, St.  Louis,  over  60  new  members  were  ad- 
mitted, including  President  D.  R.  Francis,  Director 
of  Exhibits  F.  J.  V.  Skiff,  Professor  W.  E.  Golds- 
borough,  R.  H.  Pierce,  chief  engineer  of  the  ex- 
hibitors' power  plant;  Henry  Rustin.  formerly  chief' 
of  the  electrical  and  mechanical  department;  Charles 
F.  Foster,  operating  chief  engineer,  and  the  mem- 
bers of  the  street-railway  test  commission. 

The  object  of  the  club  is  purely  social.  Active 
members  are  taken  from  among  the  exhibitors  and 
representatives  of  exhibitors  in  the  Palace  of  Elec- 
tricity, representatives  of  the  Electricity  Exhibit  De- 
partment, representatives  of  the  electrical  bureau  of 
the  Department  of  Works,  representatives  of  the 
technical  press,  and  all  representatives  at  the  exposi- 
tion associated  with  the  electrical  industry.  It  is  the 
plan  to  hold  regular  meetings  every  Tuesday  at  five 
o'clock  p.  m. 

The  officers  elected  for  the  term  of  the  exposition 
are  as  follows:  President,  Frank  H.  Gale,  General 
Electric  Company;  vice-presidents,  W.  K.  Dunlop, 
Westinghouse  Companies ;  H.  W.  Pope,  American 
Telephone  and  Telegraph  Company ;  J.  W.  Dunfield, 
AlHs-Chalmers-Bullock  interests;  secretary,  J.  S. 
Hamlin.  National  Electric  Company;  treasurer, 
F.  V.  L.  Turner,  Kellogg  Switchboard  and  Supply 
Company;  executive  committee,  the  officers  and 
W.  A.  Layman.  Wagner  Electric  Company;  Edw. 
Dixon,  British  Electrical  Section;  Cloyd  Marshall; 
Department  of  Electricity;  C.  B.  Fairchild,  Jr.,  Street 
Railway  Review ;  O.  A.  Mygatt,  Holophane  Glass 
Company. 


Elevated  Trains  to  Run  to  Evanston. 

An  ordinance  providing  for  the  extension  of  the 
Northwestern  elevated  electric  railway  north  to  Ev- 
anston, 111.,  Is  before  the  City  Council  of  Chicago.  It 
is  the  outcome  of  an  agreement  for  the  operation  of 
the  Evanston  branch  of  the  Chicago,  Milwaukee 
and  St.  Paul  surface  steam  railroad  by  the  North- 
western Elevated  -whereby  the  Northwestern  will 
take  charge  of  the  road  and  extend  its  service  over 
it,  provided  the  council  adopts  the  ordinance  permit- 
ting the  operation  of  the  road  by  electric  power. 

In  consideration  of  the  grant  the  company  offers 
a  five-cent  fare  from  the  northern  city  limits  of 
Chicago  into  the  city  around  the  loop.  The  North- 
western Elevated  is  to  run  all  Its  trains  through 
to  Evanston,  and  also  will  handle  by  electric  power 
the  freight  business  of  the  line  for  the  Milwaukee 
and  St.  Paul,  thus  removing  all  steam  power  from 
the  road.  An  incline  from  the  elevated  structure 
to  the  surface  will  be  built  at  a  point  north  of 
Montrose  Boulevard.  A  number  of  the  aldermen 
are  demanding  a  clause  in  the  ordinance  for  uni- 
versal transfer  on  all  elevated  roads,  and  on  this 
point  the  grant  now  seems  to  hinge. 


Electric  coin-controlled  turnstiles  have  been  in- 
stalled at  the  St.  Louis  Exposition,  which  obviate 
the  necessitT,'-  of  purchasing  tickets  by  visitors  and 
result  in  saving  much  time  when  crowds  are  entering 
the  grounds.  Seventy-five  machines  have  been  put 
in  operation  and  are  said  to  work  admirably.  It 
is  probable  that  the  scheme  will  be  adopted  at  con- 
cessions where  a  fixed  fee  is  charged  for  admission. 
Money  changers  occupy  the  booths  hitherto  used  at 
the  entrance  for  ticket  sellers,  but  the  exposition 
officials  say  that  the  turnstiles  will  save  much  in 
the  waj'  of  salaries. 
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CORRESPONDENCE. 


Great  Britain. 

London,  June  2S- — The  gas  companies  still  con- 
tinue their  opposition  to  the  municipal  electric-light 
undertakings  in  the  Houses  of  Parliament.  One  of 
the  biggest  attacks  ever  made  came  to  a  conclusion 
yesterday,  with  something  like  a  victory  for  the 
municipalities.  A  House  of  Lords'  committee  was 
called  upon  to  confirm  u  large  number  of  provisional 
orders  conferring  powers  upon  local  authorities  to 
supply  electrical  energ>'.  In  every  case  the  local 
gas  company  opposed  the  orders  and  sought  for  the 
insertion  of  a  clause  which  made  it-  incumbent  upon 
the  municipalities  lo  so  adjust  their  charges  at  the 
commencement  of  every  year  as  to  insure,  as  far 
as  possible,  that  the  expenditures  should  not  exceed 
the  revenue.  The  gas  companies  argue  that,  as  large 
taxpayers,  they  should  be  protected  against  having 
to  pay  increased  rates  should  a  loss  occur  upon  the 
electric-lighting  undertaking.  On  the  face  of  it  the 
.  clause  seems  reasonable,  but  the  effect  of  it  will  be 
apparent  when  it  is  stated  that  all  estimates  for 
municipal  electricity  works  in  England  are  based 
upon  a  loss  during  the  first  year,  and  sometimes  two 
years.  Obviously,  then,  if  such  a  clause  were  to  be 
put  upon  the  undertakings  it  would  mean  the  raising 
of  the  price  to  such  an  extent  that  no  one  would 
take  the  current.  Naturally,  this  has  been  the  object 
of  the  gas  companies,  but  the  House  of  Lords'  com- 
mittee in  question  has  put  the  matter  upon  a  more 
firmly  established  basis  than  it  has  ever  been  before. 
'1  hey  give  new  undertakings  five  years  within  which 
to  work  as  they  please,  and  then  every  three  years 
the  charges  have  to  be  so  adjusted  that  no  loss  falls 
ui>on  the  taxpayers.  Practically  speaking,  therefore, 
the  gas  companies,  by  their  persistence,  have  created 
a  precedent  against  themselves  which  will  not  be  of 
much  value  to  them. 

The  engineering  standards  committee  recently 
convened  a  meeting  of  makers  of  tramway  poles, 
with  the  object  of  arriving  at  some  definite  stand- 
ards for  tramway-pole  construction.  A  sub-commit- 
tee of  the  standards  committee  has  in  hand  a  stand- 
ard specification  for  a  three-section  tramway  pole, 
but  before  finally  drafting  it,  it  was  deemed  that 
a  friendly  discussion  by  those  concerned  would  fa- 
cilitate the  work  which  the  sub-committee  has  in 
hand.  During  the  discussion  many  differences  of 
opinion  arose,  but  finally  definite  proposals  were 
made  as  to  the  diameter  of  the  poles.  Many  other 
matters  were  carefully  gone  into,  such  as  the  length 
of  the  sections,  tests,  etc..  and  the  publication  of 
the  report  of  the  sub-committee  should  make  inter- 
esting reading  as  well  as  being  of  great  practical 
value. 

A  new  class  of  technical  officer  in  the  engineering 
department  of  the  General  Postofiice  has  been  cre- 
ated, viz.,  second-class  engineer.  The  limits  of  age 
are  22  and  24  years,  and  the  details  of  the  competi- 
tive examination  have  been  published.  Before  a  can- 
didate will  he  allowed  to  sit  for  the  examination, 
however,  he  must  satisfy  the  authorities  that  he  has 
had  at  least  two  years  training  either  in  a  suitable 
workshop  attached  to  a  college  or  university,  or 
under  a  firm  of  electrical  or  mechanical  engineers 
of  good  standing.  Besides  the  ordinary  commercial 
subjects,  the  examination  includes  also  electrical  engi- 
neering. 

Two  more  accidents  have  occurred  to  persons 
stepping  upon  the  live  rail  of  the  Northeastern  rail- 
way and  the  Lancashire  and  Yorkshire  railway.  The 
victims  had  been  trespassing,  yet  the  matter  is  at- 
tracting considerable  attention.  An  inquiry  has  been 
ordered,  and  until  that  has  been  made  no  official 
opinion  can  be  obtained  upon  the  matter.  The  live 
rails  are  already  being  referred  to  as  mantraps,  set- 
ling  of  which  is  illegal  here.  At  any  rate,  it  may  be 
assumed  that  the  railway  companies  will  give  every 
possible  attention  to  the  matter,  and  with  this  hope 
many  suggestions  of  how  to  avoid  these  accidents 
are  being  made. 

A  definite  statement  was  made  in  the  House  of 
Commons  a  day  or  two  ago  as  to  the  course  which 
the  government  will  pursue  as  to  the  acquisition  of 
the  National  Telephone  Company's  undertaking.  By 
giving  six  months  notice  from  June  30th,  the  com- 
pany's undertaking  could  be  taken  over  on  January 
I,  K>05,  and  this  course  is  one  which  many  people 
would  wish  to  see  adopted.  But,  as  was  foreshad- 
owed last  week,  the  government  has  decided  not  to 
do  this,  as  being  against  public  interest.  Negotia- 
tions are  in  progress  for  a  voluntary  sale  of  the 
company's  business,  and  the  postmaster-general  says 
he  hopes  they  will  be  satisfactory. 

The  Dolter  surface- con  tact  system  of  electric  trac- 
linn  is  now  definitely  authorized  to  be  adopted  in 
Torquay,  and  it  is  to  be  hoped  that  the  results  will 
not  lead  to  such  recriminations  in  the  Town  Council 
as  was  the  c^sc  .it  Wolverhamnton  in  connection 
with  the  Lorain  svstem  there.  There  was  a  large 
amount  of  opposition  to  the  DoUer  system,  but  it 
was  not  of  a  very  technical  character,  and  failed  to 
carry  much  weight.  At  present  there-  are  no  tram- 
ways of  any  description,  but,  judging  bv  the  hilly 
nature  of  the  district,  the  visitors  to  this  seaside 
watering  place  wotild  welcome  some  such  means  of 
conveyance.  G. 
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New  York. 

Xcw  York,  July  2. — The  underground  subway  cars 
will  commence  running  on  September  ist.  The 
section  to  be  opened  has  been  constructed  at  a  total 
cost  to  date  ol  $37,750,000,  the  money  having  been 
advanced  by  the  city.  Mayor  McClellan,  Mr,  Bel- 
mont and  all  of  the  members  of  the  Rapid  Transit 
Commission  are  heartily  in  favor  of  the  project  to 
start  oS  the  subway  with  a  great  celebration. 

.August  Belmont,  president  of  the  Interborough 
Rapid  Transit  Company,  and  currently  rumored  to 
be  the  leading  financial  supporter  of  Tammany  Hall, 
left  here  for  St.  Louis  on  Wednesday  night  to  open 
the  Parker  headquarters  at  the  Democratic  conven- 
tio'n. 
A  rumor  is  both  affirmed  and  denied  that  the  Metro- 
politan street-railway  system  is  to  be  controlled  by 
the  Interborough  Rapid  Transit  Company.  The  price 
paid  for  the  Metropolitan  stock  is  said  to  be  130. 

The  New  York  Transportation  Company  of  Eighth 
.\venue  and  Forty-ninth  Street  is  extending  its  busi- 
ness, and  now  asserts  that  its  electric  cab  service 
is  cheaper  than  the  cost  of  horse-drawn  carriages. 

The  firm  of  which  Sir  W'eetman  Pearson,  the 
British  government  contractor,  is  the  head  has  been 
incorporated  under  the  laws  of  the  state  of  New 
York,  with  a  capital  of  $1,000,000.  This  has  been 
done  in  order  to  secure  a  legal  status  to  carry  out 
the  contract  for  the  Pennsylvania  railroad  tunnel. 

The  Hall  Signal  Company  has  secured  enough 
contracts,  it  is  said,  to  keep  its  works  busy  for  sev- 
eral months  to  come.  The  coinpany  will  equip  the 
Lake  Shore  and  Michigan  Southern  railway  and 
also  the  Illinois  Central  railroad  between  Fulton, 
Ky.,  and  Memphis,  Tenn. 

A  number  of  cars  of  the  Brooklyn  Rapid  Transit 
Company  has  been  recently  reconstructed  and  pro- 
vided with  a  sheeting  of  asbestos  under  the  flooring 
as  a  precaution  against  fire.  AW  wires  also  are  cov- 
ered with  asbestos.  It  is  expected  to  have  these  cars 
on  the  tracks  in  December  ne.xt. 

At  least  400  suits  are  said  to  be  pending  against 
the  Brooklyn  Rapid  Transit  Company  for  damages 
for  refusal  to  grant  transfers  or  a  continuous  five- 
cent  fare  to  Coney  Island.  The  courts  last  week 
awarded  $50  damages  in  a  test  case,  and  the  coinpany 
has  not  up  to  this  Saturday  acted  upon  the  judg- 
ment. The  leader  in  the  struggle  is  Luke  O'Reilly 
of  44  Court  Street,  Brooklyn. 

Nearly  everj'  week  something  goes  wrong  with  the 
contact-shoes  on  the  Brooklyn  elevated  system.  Last 
Sunday  morning  on  the  Fifth  .Avenue  line  a  loose 
shoe  ripped  up  the  third  rail  and  caused  the  traffic 
to  be  suspended  for  three  hours. 

For  reasons  not  made  public  the  Brooklyn  Rapid 
Transit  Company  has  terminated  its  lease  of  the 
lines  of  the  Nassau  Electric  Railroad  Company, 
which  will  hereafter  be  w  orked  independently. 
Transfers,  however,  will  continue  to  be  granted  as 
heretofore. 

The  Degnon  Company  has  completed  tunnel  sec- 
tion No.  3  of  the  .\tlantic  .\\-enue  improvement, 
Brooklyn,  and  it  is  expected  that  section  No.  i  will 
be  finished  in  November.  These  tunnels  are  for  the 
Long  Island  railroad  traffic  and  form  part  of  that 
corporation's  electrification  scheme. 

The  supervisors  of  Nassau  County  have  extended 
the  terms  of  two  traction  franchises,  viz.,  that  of 
tlie  New  York  and  Long  Island  Traction  Company 
for  a  trolle}'  line  from  Mineola  to  Queens,  and  that 
of  the  Glen  Co\'e  Railroad  Company,  w-hich  is  also 
allowed  to  eliminate  a  portion  of  its  route. 

Bids  for  the  public  lighting  of  Merrick,  L.  1.,  will 
be  received  up  to  July  13th.  So  far  the  Nassau 
Light  and  Power  Company  has  offered  to  furnish 
30-cnndlepower  electric  lamps  at  the  rate  of  $;S  each 
for  the  first  j'ear,  $21  for  the  second  and  $25  for  the 
third. 

A  private  space-telegraph  iitstallation  is  beitig  put 
in  position  on  the  grounds  of  W.  Gould  Brokaw  at 
Great  Neck,  L.  I.  Mr.  Brokaw  will  utilize  the  sys- 
tem to  keep  in  touch  with  his  business  office  in  New 
York  and  with  his  yacht  at  Newport.         D.  W.  W. 


New  Enpfland. 

Boston.  July  2. — During  the  last  week  a  noteworthy 
instance  of  the  increasing  value  of  the  application 
of  space  telegraphy  to  the  shipping  requirements 
of  the  port  of  Boston  was  given  by  the  signaling  of 
the  incoming  steamship  Ivernia  of  the  Curard  line 
The  following  message  was  received  from  the  ship 
at  the  station  in  South  Wellfieet.  Mass. ;  ''6  ;30 
l>.  m.,  Boston  time,  75  miles  cast  of  Boston:  thick 
lug,  light  breeze,  slow-  progress.  Time  of  arrival 
micertain.  How  is  weather  at  Boston  light?  Captain 
Jeffries,  Ivernia."  This  is  the  first  time  such  a  message 
coming  so  long  a  distance  has  been  received  here 
from  an  inbound  ship,  and  all  concerned,  especially 
the  local  Cunard  people,  are  much  gratified  at  the 
realization  of  this  desired  result  from  the  experi- 
ments that  have  been  under  way  here  looking  to  this 
end. 

The  Old  Colony  and  the  Boston  and  Northern 
Electric  Street  Railway  companies  have  thus  far 
disposed  of  $i.oco.coo  par  value  of  the  new  four  per 
cent,  bonds  recently  aiUhorized  bv  the  Massachuselis 
railroad  commissioners,  the  deals  being  effected  at 
private  sale. 

The  New  York,  New  Haven  and  Hartford  Rail- 
road Company,  in  the  furtherance  of  its  plans  for  an 
extended  use  of  electricity  on  its  svstem,  where 
practicable,   has   purchased   land   in   Fall   River  as  a 
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site  for  a  power  house,  it  is  announced,  and  wil 
operate  by  electricity  between  that  city  and  New- 
port, R.  I.,  with  connections  and  transfer  arrange- 
ments at  Fall  River  for  the  conveyance  of  passenger; 
to   Providence. 

The  street-railway  service  of  Gloucester  has  been 
in  a  crippled  condition  during  the  last  week.  Light- 
ning struck  the  power  house  of  the  Boston  and 
Northern  company  in  that  city  during  a  severe 
shower  and  circulated  through  the  big  new  gen- 
erator, burning  out  coils  and  tying  traffic  up  for  a 
few  hours  completely.  Superintendent  Roberts  has 
been  able  to  keep  about  a  dozen  cars  in  commission 
by  utilizing  the  old  machinery  while  repairs  are  in 
progress. 

-Jit  New  Haven,  Conn.,  the  New  York,  New  Haven 
and  Hartford  railroad  has  planned  to  construct  a 
train  station  for  both  steam  and  electric  service,  now 
that  the  company  has  acquired  the  street-railway 
system  of  that  city  and  its  environs.  Under  the  pro- 
posed arrangement,  passengers  arriving  in  New 
Haven  will  find  street-railway  cars  in  waiting  at 
the  train  platform  to  convey  them  to  any  point  in 
the  city  or  suburbs.  The  Derby  branch  from  New 
Haven  is  to  be  equipped  with  electric  instead  of 
stearn  power,  and  negotiations  are  pending  for  the 
acquisition  of  the  independent  electric  street-car 
lines  in  Hartford,  Middletown  and  Danbury,  it  is 
stated,  with  a.  view  to  connections  there  similar  to 
those  made  in  New  Haven.  The  new  station  in 
New  Haven  is  to  cost  $1,000,000.  B. 


Indiana. 

Indianapolis,  July  4. — Three  new  traction  lines  or 
divisions  were  opened  last  week.  The  first  cars  of 
the  Indianapolis  Northern  electric  line  began  run- 
ning between  Kokomo  and  Peru  on  July  2d.  A 
two-hour  service  is  maintained.  The  new  electric 
line  connecting  Angolia  and  Lake  James  and  extend- 
ing into  the  beautiful  lake  country  of  the  northeastern 
part  of  the  state  for  the  accommodation  of  fisher- 
men and  pleasure  seekers  was  opened  on  July  1st, 
and  the  Crawfordsville  division  of  the  Northwestern 
Traction  Company  connecting  Crawfordsville  with 
Indianapolis  via  Lebanon  was  opened  on  the  same 
day.  Cars  left  Crawfordsville  and  Lebanon  contain- 
ing the  city  officials  and  invited  citizens  simul- 
taneously and  met  lialf  way,  where  the  Lebanon 
people  entered  the  Crawfordville  car  and  proceeded 
to  Crawfordsville  for  a  jollification  meeting.  Mayor 
Russell  of  Crawfordsville  gave  an  address. 

It  is  announced  that  John  D.  Rockefeller,  H.  J. 
Heintz,  John  Wanamaker  and  J.  M.  Studebaker 
have  made  arrangements  to  build  a  traction  road 
from  ^^'inona  Lake  and  Warsaw  to  Goshen.  They 
propose  to  take  only  the  five-per  cent,  gold  inter- 
est-bearing bonds  of  the  company  and  let  all  other 
earnings  go  to  the  benefit  of  the  Winona  Assembly, 
which  will  hold  the  stock. 

From  a  source  regarded  as  reliable  comes  the  state- 
ment that  the  transfer  of  the  Fort  Wayne  and  South- 
westem  Traction  Company  to  the  McCuUoch  syndi- 
cate, which  has  the  Wabash-Logansport  line,  was 
concluded  la.st  Thursday,  although  the  signed-up 
raoers  have  not  yet  been  delivered.  The  two  lines 
will  now  be  amalgamated  and  will  be  operated  as  a 
single  road  from  Fort  Wayne  to  Peru  and  Logans- 
port  and  ultimately  to  Lafayette,  to  which  point  the 
road  will  be  extended  next  yean  This  acquisition 
affords  the  syndicate  a  through  line  between  Indian- 
apolis and  Fort  Wayne  via  Peru. 

The  Pennsylvania  Railroad  has  taken  off  its  local 
train  between  Richmond  and  Indianapolis.  Officers 
of  the  road  admit  that  poor  business,  due  to  the 
inauguration  of  interurban  service,  put  the  train  out 
of  commission.  Before  the  interurbans  came  three 
accommodation  trains  were  run  between  these  points. 

The  Indiana  Appellate  Court  has  decided  that  the 
strict  rule  of  law  that  a  person  about  to  cross  a 
steam-railroad  track  at  a  highway  crossing  must 
look  and  listen  for  approaching  trains  does  not  apply 
to  one  about  to  cross  a  much-traveled  street  along 
which  an  electric  railway  is  operated.  F 


Ohio. 

Cleveland,  July  2. — It  is  reported  that  the  Toledo 
and  Northwestern  and  the  Ohio  and  Michigan  elec- 
tric roads  have  been  consolidated  under  the  name 
of  the  Toledo,  .Ann  Arbor  and  Detroit.  J.  O.  Zabel 
of  Monroe  is  authority  for  the  statement  that  the 
cars  of  the  Toledo  and  Jackson  line  will  be  run  over 
the  tracks  of  the  new  company  to  Petersburg,  whence 
a  branch  will  run  to  Jackson. 

J.  M.  Cummins  is  promoting  an  electric  railway 
through  Defiance  and  Williams  Counties  to  Cold- 
water,  Mich.  It  will  touch  both  Defiance  and  Bryan 
as  well  as  some  other  towns. 

The  report  that  the  .American  Railways  Company 
had  secured  control  of  the  Dayton  and  Nenia  and 
the  Springfield  and  Xenia  roads  has  been  denied, 
but  at  the  same  time  it  is  .said  that  plans  are  being 
formulated  by  which  a  through  service  will  be  inau- 
gurated between  Dayton  and  Springfield  and  that  the 
cars  will  nass  over  these  two  lines. 

C.  V.  Wagner.  G.  W.  .Acker  and  P.  S.  Willis  of 
Toledo  are  arranging  to  incorporate  a  constniction 
company  for  the  purpose  of  building  an  electric  rail- 
\vav  from  the  heart  of  Toledo  out  through  Wash- 
ington and  Svlvania  Townships  to  provide  for  an 
entrance  for  three  interurban  roads  into  the  cit>^ 

The  R-ocky  River  Water,  Light  and  Power  Com- 
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pany  of  Rocky  River,  a  suburb  of  Cleveland,  has 
been  incorporated  wilh  a  capital  stock  of  $75,000. 
Christian  Burkhardt  and  Charles  P.  Corlett  are 
among  the  incorporators. 

Ten  thousand  people  attended  the  first  consoH- 
dated  picnic  given  by  the  Cleveland  Street  Railway 
kmployes'  Association  at  Manhattan  Beach  Park  last 
Wednesday. 

John  E.  ilonnot  of  Canton  is  projecting  an  elec- 
tric railway  to  connect  that  city  with  Yonngstown. 
The  proposed  line  would  also  connect  with  the  Can- 
ton and  Akron,  Canton  and  Massillon  and  the  New 
Philadelphia  line. 

The  Dayton  and  Northern  Traction  Company  will 
shortly  increase  its  passenger  rates,  as  they  have 
been  too  low,  in  the  opinion  of  the  management,  to 
justify  the  service  that  has  been  given  and  meet  the 
necessary  expenses. 

Warren  Kahley,  electrician  at  the  plant  of  the 
Kenton  Gas  and  Electric  Company.  Kenton,  was 
killed  a  few  days  ago  while  switching  current  from 
one  dynamo  to  another.  His  fingers  came  in  contact 
with  the  metal  on  the  switch  plug. 

John  J.  Lentz,  ex-congressman  from  Ohio,  is  work- 
ing on  a  plank  for  government  ownership  of  the 
telegraph  for  the  Democratic  platform.  He  wants 
th.e  telegraph  made  a  part  of  the  postal  system  of  the 
country. 

The  Ohmer  Fare  Register  Company,  incorporated 
in  New  York,  has  been  admitted  to  Ohio  to  transact 
business.  The  stockholders  are  Dayton  and  Cincin- 
nati men.  John  F.  Ohmer  of  Dayton  will  be  the 
Ohio  representative  of  the  company  and  the  factory 
will  probably  be  located  in  that  city. 

J.  Richards  of  Lebanon  has  been  granted  a  fran- 
chise to  build  an  electric  railway  through  Xenia. 
Mr.  Richards  is  planning  a  road  from  Xenia  to 
Lebanon  paralleling  the  Pennsylvania  steam   road. 

The  LVbana,  Bellefontaine  and  Northern  tracks 
are  built  over  a  peculiar  sinkhole  near  Round  Prairie 
that  has  given  much  trouble.  The  ground  sinks 
with  the  weight  of  the  tracks  and  has  defied  all 
attempts  to  fill  it.  Carloads  of  stone  and  other 
material  disappear  within  a  short  time  and  the  tracks 
are  as  low  as  ever. 

The  consolidation  of  interurban  roads  centering 
in  Cleveland  has  been  discussed  of  late  by  some 
of  the  men  interested.  It  is  said  the  plan  has  a  num- 
ber of  friends,  but  that  others  object.  O.  M.  C. 


Michigan. 

Detroit.  July  2. — E.  R.  Phinney  of  Detroit  has 
secured  the  right-of-way  for  the  new  electric  line 
from  Ionia  to  Owosso.  A  great  many  farmers  are 
willing  to  give  the  right-of-way  free,  in  order  to  get 
ihe  road,  which  will  be  called  the  Ionia  and  Owosso 
electric  railway.  The  work  of  grading  on  the  road 
will  begin  on  September  ist. 

The  city  attorney  of  Monroe  has  been  authorized 
by  the  council  to  start  proceedings  against  the  Detroit. 
Monroe  and  Toledo  Short  Line  (electric)  to  ascer- 
tain the  company's  right  to  haul  freight  through 
the  streets  while  it  is  organized  under  the  general 
steam-railway   act. 

A  new  electric-railway  company  has  been  incorpo- 
rated which  will  be  known  as  the  Flint  and  Saginaw 
Traction  Compan^^  The  company  will  build  an  elec- 
tric line  from  Flint  to  Saginaw,  via  Mt.  Morris  and 
Clio,  and  it  is  intimated  that  those  behind  this  project 
will  work  in  conjunction  with  the  promoters  of  the 
Detroit.  Flint  and  Saginaw  road  and  that  there  will 
be  a  merger  of  the  interests  of  the  two  companies. 

The  city  of  Ithaca  is  bonding  itself  for  $13,000,  the 
money  to  be  used  for  building  a  municipal  electric- 
lighting  plant. 

The  water  and  electric-light  plant  at  St.  Ignace 
was  destroyed  by  fire  last  week,  entailing  a  loss  of 
$5.oco.  The  city  is  left  entirely  without  lights  and 
without  fire  protection. 

The  Grand  Rapids  Street  Railway  Company  has 
issued  a  very  attractive  handbook  on  points  of  in- 
terest in  and  about  the  city  and  its  outskirts.  It  is 
illustrated  with  sketches  and  half-tones  and  compri.ses 
36  pages,   with  two  colored   plates. 

-"^  S375.000  block  of  Detroit  Edison  Company  bonds 
has  been  sold  in  Boston,  the  proceeds  of  which  will 
be  used  in  completing  the  new  Delray  plant. 

The  Detroit  L^nited  Railway,  in  connection  with 
merchants  of  Detroit,  has  inaugurated  what  is  known 
as  "Trolley  Day,"  a  holiday-,  in  which  shoppers  all 
over  the  territorj-  of  suburban  lines  reaching  Detroit 
are  given  an'excursion  every  Tuesday  to  Detroit.  An- 
nouncements giving  the  names  of  merchants,  their 
places  of  business,  how  to  reach  them  and  a  list  of 
the  excursion  rates  in  effect,  have  been  printed.  The 
rates  of  fare  are  a  little  out  of  the  ordinary,  as,  in- 
stead of  offering  a  flat  rate,  each  merchant  gives  a 
reduction  in  the  fare  in  proportion  to  the  amount 
purchased. 

The  Eureka  Manufacturing  Company  has  been  in- 
corporated with  a  capital  of  Ss.ooa  The  company 
will  make  automobile  machinery. 

The  Grand  Ledge  Electric  Power  Company  has 
been  incorporated,  and  is  capitalized  at  $5,000 

The  McHardy- Peterson  Motor  Car  Works  of  De- 
troit has  been  organized.  The  capital  is  $100,000.  J. 
H.   McHardy  is  at  the  head  of  the  company. 

A  new  company  has  been  organized  to  construct 
?n  electric  railway  from  Battle  Creek  to  Gull  Lake, 
Gunn  Lake  and  other  points  between  Battle  Creek 
and  Grand  Rapids,  a  distance  of  65  miles.  The  name 
of    the    company    is    the    Battle    Creek    and    Grand 
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Rapids  Inland  Lakes  Traction  Company,  capitalized 
at  $520,000. 

Bids  are  now  being  received  for  the  construction 
of  the  new  municipal  electric-lighting  plant  at  Bay 
City.  It  is  stated  that  the  electric-lighting  committee 
will  ha\e  the  lighting  plant  combined  with  the 
commercial  plant  and  installed  in  a  new  building 
adjoining  the  waterworks  property.  West  Bay  Citv 
has  a  proposition  to  occupy  the  old  waterworks  in 
view  of  the  fact  that  the  two  cities  will  be  consoli- 
dated in  1905. 

The  merger  of  the  Consolidated  Traction  Com- 
pany which  operates  the  Jackson  city  lines  wilh  the 
Detroit,  Ypsilanti,  Ann  Arbor  and  Jackson  Railway 
is  denied.  It  is  stated  that  arrangements  have  been 
entered  into  between  the  two  companies  whereby 
the  Detroit,  Ypsilanti,  Ann  Arbor  and  Jackson  line 
will  rent  power  from  its  Michigan  Center  power 
house  to  the  Consolidated  Traction  Company  when 
the  latter  company's  power  houses  are  taxed  beyond 
their  4imit   or  a  breakdown   should   occur. 

The  Detroit  Motor  Car  Company  is  seeking  a  site 
in  W^yandotte  and  has  asked  for  free  water  and  ex- 
emption from  taxes  for  a  period  of  10  years.  It  also 
asks  that  $50,000  worth  of  stock  be  subscribed  for 
in  W'yandotte. 

The  city  of  Buchanan,  after  being  in  darkness  for 
10  months,  is  now  being  lighted  by  electric  lights. 

The  J.  F.  Esley  Milling  Company  of  Plainwell 
will  soon  have  an  electric-power  plant.  The  old  mill 
property  has  been  purchased  and  an  up-to-date  elec- 
tric power  house  will  be  equipped  with  water  power. 

C.  G.  W. 


^^Southeastern  States. 

Charlotte,  N.  C,  July  2. — A  number  of  cotton  mills 
at  Rock  Hill,  S.  C.  are  contemplating  installing 
electrical  machinery  to  operate  the  mills.  Power  will 
be  obtained  from  the  Catawba  Electric  Power  Com- 
pany's plant  at  Fort  Mill,   S.   C. 

Citizens  of  Memphis,  Tenn.,  are  agitating  the  ques- 
tion of  a  cross-town  car  line  to  shorten  the  present 
routes.  The  proposed  line  is  suggested  largely  with 
a  view  to  operating  with  the  present  system  of -the 
Memphis  Street  Railway  Company. 

The  State  Corporation  Commission  of  Virginia 
has  decided  that  the  labor  tickets  and  transfers  be- 
tween the  Seven  Pines  line  of  the  Virginia  Passenger 
and  Power  Company  and  the  intersecting  line  of 
the  Richmond  Passenger  and  Power  Company  in  the 
city  of  Richmond  should  be  continued  as  heretofore, 
and  the  advance  in  rates  which  would  follow  from 
granting  the  petition  of  the  two  companies  is  not 
permitted. 

E.  E.  Mendenhall  of  High  Point.  N.  C,  is  at  the 
head  of  the  Yadkin  River  Power  Company  of  Spen- 
cer, N.  C,  which  proposes  to  operate  an  automobile 
line.    The  capital  will  be  $io,oco. 

A  temporary  restraining  order  has  been  granted 
the  Western  Union  Telegraph  Company  to  prohibit 
the  city  of  Richmond.  Va.,  from  interfering  with  ils 
poles,  wires,  etc.  The  injunction  is  the  result  of 
the  undergound-wire  ordinance  passed  by  the  city 
some  time  ago.  L. 


Northwestern  States. 

Minneapolis,  July  2. — The  Mahaska  Construction 
Company  has  been  incorporated  at  Oskaloosa,  Iowa, 
with  a  capital  of  $io.oco,  for  the  purpose  of  building 
an    electric    power    plant. 

The  Grand  Forks  (N.  D.)  Gas  and  Electric  Com- 
pany will  spend  $20,oco  in  improving  its  gas  and 
electric-light  plant.  A  new  fireproof  building  will 
be  erected  and  new  machinery  installed. 

The  Fox  River  Electric  Railway  and  Power  Com- 
pany has  installed  the  machinery  in  its  new  power 
plant  at  Green  Bay,  Wis. 

James  Bradbury  has  resigned  as  superintendent 
of  the  street-railway  system  at  Winona,  Minn. 

The  construction  by  the  Des  M'oines  Interurban 
Railway  Company  of  a  line  to  Perry,  Iowa,  is  assured. 

The  franchise  of  the  Electric  Gas  and  Power  Com- 
pany at  Albert  Lea,  Minn.,  has  been  extended  to 
25  years.  R. 


Rocky  Mountain  States. 

Reno.  Nevada,  July  i. — The  La  Brisca  Company 
will  put  in  a  large  electric  plant  to  light  and  run 
its  works  near  Magadalena,  Ariz. 

Simon  Bamburger  of  Salt  Lake  City  has  inter- 
ested a  syndicate  of  California  capitalists  in  his 
project  of  converting  the  Salt  Lake  and  Ogden 
railroad  into  an  electric  system.  The  intention  is  to 
extend  the  road  to  Ogden, 

The  Utah  Construction  Company  is  to  erect  a 
power  plant  in  Weber  Canyon,  near  Ogden,  for  the 
generation  of  2,000  horsepower.  The  plan  is  to 
take  the  water  out  of  the  Weber  River,  near  Straw- 
berry Creek,  and  convey  it  by  means  of  a  oipe  line 
around  the  wall  of  the  canyon  on  the  north. 

The  citizens  of  Reno,  Nev.,  have  subscribed  over 
$20,coo  toward  the  construction  of  an  electric  street 
railway  in  Reno,  which  will  connect  with  Sparks. 
Dr.  H.  E.  Reid  and  H.  J.  Darling,  members  of  the 
committee  which  has  the  matier  in  hand,  have  peti- 
tioned the  City  Council  of  Reno  for  a  50-year  fran- 
chise. 

Articles  of  incorporation  have  been  jiled  at  Boise, 
Idaho,  by  the  Crane  Falls  Power  and  Transportation 
Company,  with  headouarters  "at  Boise.  The  incor- 
porators are  W.  D.  ^ean.  A.  J.  Nothacher  and  J. 
O'Neill   of  New  York.     The   company   is   organized 
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for  the  purpose  of  generating  electric  power  to  oper- 
ate the  company's  plants. 

The  J.  R.  Wright  Gravity  Motor  Company  has 
been  incorporated  at  Reno,  Nev.,  for  the  purpose  of 
manufacturing  and  generating  power.  The  incor- 
porators are  J.  R.  Wright  of  Trenton,  Mo. ;  J.  J. 
Moore,  G.  A.  Hoffman,  Chillicothe,  Mo.,  and  others. 
The  capital  stock  is  placed  at  $1,000,000. 

The  Idaho  Consolidated  Power  Company  has  just 
incorporated  at  Cheyenne  with  a  capital  stock  of 
$2.coo,ooo.  The  new  company  takes  in  all  the  exist- 
ing power  plants  of  Southeastern  Idaho  and  controls 
all  the  properties  and  franchises  of  the  American 
Falls  Power  and  Light  Company,  the  Bozeman 
Light  and  Power  Company,  the  Blackfoot  Light 
and  Power  Company,  and  the  Rexburg  Light  and 
Power  Company,  also  the  water  rights  of  A.  H. 
Tarbit  on  the  Snake  River.  It  is  the  purpose 
of  the  new  company  to  merge  the  three  existing 
plants  at  American  Falls  into  one  plant,  and  the 
capacity  of  4,000  horsepower  will  be  increased  to 
25,000.  The  old  companies  are  now  supplying  power 
to  Pocatello,  Blackfoot,  Ross  Fork  and"  Rexburg, 
Idaho.  The  new  company  intends  to  extend  the  field, 
eventually  reaching  the  mines  near  Butte.  The  offi- 
cers of  the  new  company  are  A.  H.  Tarbit,  presi- 
dent ;  J.  H.  Brady,  vice-president  and  general  man- 
ager;  G.  W.  Standrod,  treasurer,  and  W.  S.  Chancy, 
secretary.  A. 

Salt  Lake  City,  July  i. — A  project  has  assumed 
definite  form  among  promoters  at  Lewiston,  Idaho, 
\vho  have  interested  eastern  capital  for  the  installa- 
tion of  an  electric  power  plant  on  the  Grand  Ronde 
River  about  2$  miles  from  that  city.  The  plant 
will  have  a  capacity  of  from  5,coo  to  io,coo  horse- 
power, and  it  is  estimated  that  the  total  cost  of  the 
enterprise,  including  tunneling  and  the  construc- 
tion of  transmission  lines,  will  be  about  $500,000. 
It  is  the  design  to  supply  Lewiston  and  all  the  cities 
of  the  Palouse  country  with  electrical  energy  and 
for  street  railways  in  the  larger  cities.  The  local 
representative  of  the  project  is  E.  H.  Libby  of  Lew- 
iston. 

A  franchise  has  been  granted  to  A.  B.  Johnson  of 
Libby,  Mont.,  for  the  construction  of  a  power  plant 
and  the  operation  of  a  telephone  system  in  Flathead 
County. 

A  postponement  in  the  foreclosure  case  of  the  Salt 
Lake  Water  and  Electrical  Power  Company  at  Salt 
Lake  City,  Utah,  has  been  secured  by  M.  H.  Boutelle 
and  others  representing  an  eastern  syndicate,  who 
propose  purchasing  the  holdings  of  the  company. 
The  plant  is  located  on  the  Jordan  Narrows  and 
was  established  at  a  cost  of  about  $100,000:  The 
establishment  of  a  second  plant  of  a  large  capacity 
is  contemplated  by  the  prospective  purchasers. 

The  Boise  (Idaho)  Traction  Company  has  entered 
into  a  contract  with  the  Boise-Payette  Power  Com- 
pany for  a  supply  of  electrical  energy  for  its  system. 
For  this  purpose  a  new  generator  has  been  ordered 
by  the  power  company  of  300-horsepower  capacity. 
Additional  cars  will  be  operated  when  the  generator 
arrives.  G. 


Pacific  Slope. 

San  Francisco,  July  i. — The  San  Francisco.  Oak- 
land and  San  Jose  railway  has  received  12  more 
cars  for  its  interurban  electric  road  from  the  St. 
Louis  Car  Company.  These  were  brought  overland 
on  their  own  trucks  and  made  up  a  complete  train  in 
themselves. 

The  Northern  Mountain  Power  Company  has  com- 
menced suit  in  the  Superior  Court  at  Redding,  Cal., 
to  condemn  a  site  for  a  power  plant  on  the  banks  of 
Trinity  River  about  two  miles  below  Junction  City. 

James  Smith  of  New  York  has  sold  the  electric- 
railway  system  in  Santa  Cruz,  Cal,  to  F.  S.  Granger, 
who  will  improve  the  roadbed  of  the  old  line  and  lay 
heavier  rails  at  once.  The  change  cipes  not  include 
the   Capitola   Hne. 

The  city  of  Healdsburg,  Cal..  invites  proposals  for 
furnishing  a  200- horsepower  Corliss  engine,  boilers, 
etc..  a  150-kilowatt  generator,  66  cycles,  2,300  volts, 
belted  type,  with  exciter,  synchronizer  and  other  ap- 
pliances necessary  to  connect  in  parallel  with  the 
machine  now  in  operation. 

It  is  reported  that  the  California  Gas  and  Electric 
Corporation  contemplates  making  some  extensive 
improvements  and  additions  to  the  electric  plant  at 
Electra,  Cal. 

The  Board  of  Trustees  of  Alameda,  Cal.,  will  soon 
advertise  for  bids  for  a  150-kilowatt  generator  to 
replace  the  90-kilowatt  generator  now  in  commis- 
sion at  the  municipal  electric-light  works. 

The  towns  of  San  Jose  and  Palo  Alto,  Cal.,  are 
to  be  joined  by  an  electric  road.  C.  B.  Good,  rep- 
resenting a  syndicate  of  Boston  capitalists,  is  attend- 
ing to  the  preliminary  details. 

The  Corona  Gas  and  Electric  Company  is  to  en- 
large the  plant  at  Corona.  Cal.,  and  has  created  a 
bonded  indebtedness  of  $40,000  for  this  purpose. 

The  Key  Route,  operating  an  electric  line  in 
Berkeley  and  Oakland,  is  to  install  an  interlocking 
block  system  with  semaphore  signals.  A. 


Seattle,  Wash..  July  i. — The  Consolidated  Electric 
Light  Company  has  been  incorporated  at  Portland. 
Ore.,  by  H.  M".  Basford.  C.  P.  Johnson  and  Clarence 
Johnson.  The  capital  stock  is  placed  at  $10,000. 
with  principal  place  of  business  at  John  Day.  Grant 
County,   Ore. 

L^pon   the  assurance  of  J.  J.   Bonevan   that   nor:-; 
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would  be  resumed  at  once  upon  the  Nooksack  Falls 
plant,  near  Bellingham.  Wash.,  the  council  extended 
the  company's  franchise,  which  had  expired  18 
months  ago.  The  company  has  expended  $110,000 
in  the  work,  and  to  complete  it  will  cost  about 
that  much  more. 

The  Elk  River  Power  and  Light  Company  has 
started  work  at  Elk  River  Falls,  B.  C,  and  will 
erect  a  large  power  house,  the  po\ver  to  be  used 
by  various  industries  in  the  Crows  Nest  Pass. 

D.  L.  Huntington  of  the  Washington  Water 
Power  Company  is  selecting  a  route  for  a  liigh-volt- 
agc  transmission  system  to  a  number  of  mines  near 
his  line. 

The  Chilliwack  Electric  Light  and  Power  Com- 
pany of  Chilliwack,  B.  C,  of  which  J.  B.  Morgan 
is  the  head,  expects  to  install  a  new  electric-lighting 
system. 

Some  extensive  improvements  are  planned  for  the 
Oregon  Agricultural  College.  --V  new  dynamo  is 
to  be  installed,  also  a  switchboard  to  cost  about 
$1,000. 

The  Prossncr  Fails  Electric  Company  is  contem- 
plating installing  electric  lights  and  power  in  Nab- 
ton  and  Sunnyside,  Wash. 

The  British  Columbia  Copper  Company  is  in- 
stalling a  large  amount  of  electrical  machinery  in  its 
smelter  at  Greenwood,  B.  C. 

The  La  Grand  (Oregon)  Light  and  Power  Com- 
pany has  sold  out  to  J.  A.  Thomson.  C.  J.  Thorn- 
son,  T.  Thomson  and"  C.  J.  Broughton  of  Dayton, 
Wash. 

The  Nanaimo  Electric  Light  Company  will  install 
a  power  plant  near  New  Westminster,  B.  C. 

The  citizens  of  Elma.  Wash.,  are  contemplating 
the  construction  of  an  electric-light  plant. 

H.  W.  Fellows  of  Spokane,  Wash.,  is  contemplat- 
ing the  construction  of  an  electric-light  plant  in 
Harrington.  Wash. 

Robert  Houston  has  been  granted  a  franchise  in 
Snohomish  Countj",  Wasli.,  to  build  and  operate  a 
trolley  line  over  the  county  road  to  Arlington.  This 
franchise  is  part  of  the  big  system  which  begins  at 
Seattle. 

The  Ballard  Electric  Company  of  Ballard,  Wash- 
has  made  good  progress  with  the  installation  of  its 
*  new  power  plant.  The  buildings  that  were  burned 
last  winter  have  been  rebuilt  and  some  of  the  new 
machinery  installed. 

A.  Welch,  A.  Hoff.  Carl  Delischiemer  and  L.  Som- 
mer  of  Baker  City.  Ore.,  and  L.  Lowengart  of  Port- 
land have  purchased  the  Citizen's  Light  and  Trac- 
tion Company's  property  at  Salem.  Ore.,  for  $100,000. 
^^r.  Welch  has  for  the  last  two  years  been  the 
general  manager  of  the  Baker  City  Electric  Light 
and  Power  Company.  Under  his  direction  the  com- 
pany has  just  completed  a  large  wateroower  electric 
plant  on  Rock  Cree.k.  He  has  disposed  of  his  inter- 
est in  that  company  to  become  manager  of  the  Salem 
property.  P. 


PERSONAL. 


R.  S.  IVli;eIler  of  Chicago  has  been  appointed  man- 
ager of  the  Cleveland  branch  of  the  Kellogg  Switch- 
board and  Supply  Company,  to  succeed  A.  B.  Kartz, 
vi-ho  recently  tendered  his  resignation.  A.  J.  Roberts 
V.  ill  be  the  assistant  manager. 

C.  B.  Humphrey,  for  some  time  manager  for  the 
vVestinghouse  Electric  and  Manufacturing  Company 
at  Cmcinnati.  has  been  made  manager  of  the  com- 
pany's Detail  and  Supply  Department  in  Pittsburg. 
This  is  in  the  nature  of  a  deserved  promotion. 

William  J.  Hammer,  consulting  electrical  engi- 
neer of  New  York  city,  is  in  St.  Louis,  where  he  w'iU 
place  on  exhibition  his  unique  collection  of  incandes- 
cent lamps,  which  includes  specimens  of  every  kind 
of  filament  lamp  ever  manufactured  either  experi- 
mentally or  commercially. 

F.  W.  Pardee  recently  resigned  his  position  as 
corresponding  secretary  of  the  Chicago  Waiting 
Machine  Company,  to  become  the  general  manager 
for  Frank  B.  Cook  of  Chicago.  Mr.  Pardee  is  well 
known  among  electrical  men  and  should  prove  a 
valuable  man  in  his  new  capacity. 

Secretary  and  Treasurer  R.  P.  Tell  and  Adver- 
tising Agent  Harry  M.  Klingenfeld  of  the  National 
Electric  Company,  Milwaukee,  were  visitors  to  Chi- 
cago last  week.  Mr.  Tell  and  Mr.  Klingenfeld  only 
spent  a  day  in  Chicago,  and  the  latter  left  in  the 
evening  for  St.  Louis  to  visit  the  World's  Fair. 

Harry  R.  King,  designing  electrical  engineer  of  the 
Western  Electric  Company  of  Chicago,  was  married 
on  June  21st  at  Leadville.  Colo.,  to  Miss  Irene  Baker. 
Mr.  and  Mrs.  King  will  remain  in  Colorado  for 
their  honeymoon,  spending  the  next  few  weeks  in 
the  mountains  near  Rifle.  MY.  King  has  been  con- 
nected with  the  engineering  department  of  the  West- 
ern Electric  Company  for  several  years,  during  which 
lime  he  has  formed  a  wide  acquaintance  among  the 
electrical  men  of  Chicago. 

John  Reed  Bowen,  formerly  of  Chicago,  died  at 
his  summer  residence  in  Sedgewick,  Pa.,  on  July  2d 
after  a  long  illness.  He  was  an  electrical  and  me- 
chanical engineer,  employed"  by  Robert  W.  Hunt  & 
Co.,  at  their  Pittsburg  office..  He  was  born  in  Chi- 
cago in  1873  and  was  a  graduate  of  the  Chicago 
Manual  Training  School  and  of  Cornell  University. 
While  in  Chicago  he  was  a  member  of  the  Chicago 
Athletic  and  the  River   Forest  Golf  clubs.     During 


the  last  four  years  Mr.  Bowen  has  resided  in  Pitts- 
burg. Three  years  ago  he  married  Miss  Florence 
Talbot  of  Chicago.  Mrs.  Bowen  and  two  children  are 
living. 

A.  L  Spitzer  of  Toledo,  Ohio,  vice-president  of 
the  Jackson  and  Battle  Creek  (Mich.)  Electric  Rail- 
w-ay  Company,  had  both  his  legs  broken  in  an  acci- 
dent on  his  road  near  Marshall,  Mich.,  last  week. 
The  motor  in  a  local  car  gave  out,  it  is  said,  and 
a  limited  car  running  at  50  miles  an  hour  collided 
with  the  disabled  car. 

S.  P.  Grace,  chief  engineer  of  the  Central  District 
and  Printing  Telegraph  Company  of  Pittsburg,  has 
earned  and  received  the  degree  of  electrical  engineer 
from  the  University  of  Michigan,  having  previously 
takn  the  degree  of  bachelor  of  science  in  civil  engi- 
neering from  the  same  institution.  Mr.  Grace  fnl- 
filied  all  the  requirements  for  the  degree  of  electrical 
engineer,  and  was  not  the  recipient  of  the  honorary 
degree  of  master  of  engineering,  as  erroneously 
.slated  in  the  Western  Electrician  last  week. 

Herman  F.  Witte,  general  superintendent  of  the 
Otis  Elevator  Works,  died  of  apoplexy  at  his  home 
in  Yonkers.  N.  Y.,  on  June  26th.  Mr.  Witte  was  born 
at  Blue  Island.  111.,  in  1S60.  He  was  formerly  super- 
intendent of  the  Crane  Elevator  Works  of  Chicago, 
but  upon  the  consolidation  of  the  companies  he  was 
made  the  general  superintendent.  He  had  been  in 
poor  healili  for  some  time.  Three  weeks  ago  he  was 
summoned  to  Chicago  by  the  death  of  his  father,  and 
since  then  he  failed  rapidly. 

About  50  members  of  the  General  Electric  Com- 
pany, chiefly  from  the  New  York  office,  met  on 
Thursday,  June  23d,  to  present  to  Mr.  Ralph  Beach 
a  handsome  silver  punch  bowl,  on  the  occasion  of 
i.is  le.'iving  the  company  to  take  up  a  new  and  im- 
portant post  as  president  of  a  steel  and  iron  company 
in  Mexico.  Regrets  were  expressed  at  Mr.  Beach's 
departure  and  heart}''  good  wishes  for  his  success 
were  given  by  those  present.  Mr.  Beach  has  been 
connected  with  the  General  Electric  and  Thomson- 
Houston  companies  for  the  last   17  years. 

A  sad  accident  befell  Professor  D.  C.  Jackson,  head 
of  the  department  of  electrical  engineering  of  the 
University  of  Wisconsin  on  the  afternoon  of  July 
ist,  in  which  his  mother  was  killed  and  he  himself 
was  severely  injured,  as  was  also  his  wnie  and  Mrs. 
Erastus  Milo.  wife  of  the  former  president  of  Fisk 
University,  who  was  visiting  them.  While  driving 
on  University  Drive,  Madison,  Wis.,  Professor 
Jackson  was  overcome  with  a  sudden  weakness  and 
fainted.  Lack  of  control  caused  the  team  to  run 
away.  As  the  result,  Professor  Jackson  and  his 
wife  each  had  an  arm  broken.  Mrs.  Jackson,  who 
was  killed,  resided  at  Pittsfield,  Mass.  In  this  pecu- 
liar chapter  of  accidents  Professor  Jackson  will  have 
the  sympathy  of  many  friends. 


ELECTRIC  LIGHTING. 

About  $8.coo  will  be  expended  by  the  town  of 
Aberdeen,  Md.,  for  purchasing  or  establishing  an 
electric-light  plant. 

The  city  of  Louisville,  Ga.,  has  voted  $10,000 
bonds  for  the  improvement  of  the  electric-Hght  plant 
and  waterworks  system. 

Bids  for  a  complete  outfit  for  an  electric-light 
plant  will  soon  be  asked  by  the  city  of  McKinney, 
Texas,  the  city  having  decided  to  erect  a  plant. 

The  City  Gas  and  Electric  Company  of  Paris,  III, 
has  been  incorporated  with  a  capital  of  $150,000  to 
operate  a  gas  and  electric  plant.  A.  J.  Baber,  W.  J. 
Hunter  and  J.  E.  Parrish  are  interested. 

A  company  to  be  known  as  the  American  Electric 
Lighting  Company  has  been  formed  at  Oakdale,  Ky., 
by  Charles  Hess  and  associates  of  Louisville.  The 
company  has  been  incorporated  with  a  capital  of 
$10,000. 

The  Gillespie  Electric  Light  Company  of  Gillespie. 
111.,  has  been  incorporated  to  maintain  and  operate 
an  electric-light  and  pow'er  plant.  The  incorporators 
are  C.  W.  Smith,  G.  W.  Schmidt,  Jr.,  and  others. 
The  capital  of  the  company  is  $15,000. 

At  Hillsboro,  111.,  the  board  of  supervisors  has 
granted  the  privilege  to  the  Hillsboro  Electric  Light 
and  Power  Company  to  erect  and  maintain  electric- 
light  wires  over  the  highways  of  the  county,  so  as 
to  connect  Hillsboro  with  Butler,  Coffeen,  Irving 
and  Ravmond. 


ELECTRIC  RAILWAYS. 

John  S.  Crump  of  Columbus,  Ind.,  has  been  in 
Paducah.  Ky.,  for  some  time  looking  after  the  pro- 
posed electric  road  from  that  place  to  Cairo,  111. 
.'\n  aficmpt  is  being  made  to  finance  a  company  in 
the  East  to  build  the  line.  The  idea  is  to  build  the 
road  to  Cairo  and  then  extend  it  into  Indiana. 

Earnings  of  the  St.  Louis  Transit  Company  since 
the  opening  of  the  exposition  show  a  decided  in- 
crease. The  gross  earnings  for  May  last  were  $838,- 
000,  as  compared  with  $642,000  for  May  last  year, 
an  increase  of  $196,000.  The  first  23  days  of  June 
.show  an  increase  of  $203,000  in  gross  earnings  over 
the  corresponding  period  last  year.  It  is  reported 
that    the    banking    syndicate    which     purchased     the 


$8,000,000  bonds  will  await  the  expected  profitable 
results  of  the  exposition  business  before  making  an 
effort  to  resell  the  bonds. 

The  Boston  and  Worcester  street  railroad  has 
made  a  successful  trial  of  rtmning  a  two-car  train 
from  Worcester  to  Brookline  village.  The  cars  were 
run  in  multiple  control,  one  motorman  having  com- 
plete control  of  the  motors  on  both  cars.  It  was  the 
first  experiment  that  the  road  has  made  of  this  kind. 

Work  is  about  to  be  commenced  on  the  East  St. 
Louis,  Waterloo  and  Chester  interurban  electric  rail- 
way. The  first  strip  of  track  will  be  from  East  St. 
Louis  to  Falling  Springs,  passing  through  East 
Carondelet  and  Columbia,  111.  The  company'  is 
composed  of  wealthy  residents  of  East  St.  Louis, 
Columbia,  Waterloo  and  other  towns  in  St.  Clair 
and  Monroe  counties. 

The  Metropolitan  West  Side  Elevated  Railroad 
Company  has  secured  permission  from  the  Chicago 
Cit}-^  Council  to  construct  a  line  in  Fifth  Avenue, 
from  its  own  line  in  Van  Buren  Street  to  the  new 
terminal,  located  on  Fifth  Avenue,  between  Jackson 
and  Van  Buren  Streets.  With  these  lines  connected 
up  the  company  will  have  an  independent  loop, 
capable  of  handling  and  turning  around  the  trains 
coming  into  its  new  terminal,  including  those  of  the 
Aurora,  Elgin  and  Chicago  electric   railroad. 

F.  G,  Dunn  and  Captain  Ward  of  San  Francisco, 
associated  with  capitalists  from  San  Jose,  have  been 
granted  a  franchise  by  the  secretary  of  the  interior 
to  build  an  electric  railway  into  Yosemite  National 
Park.  Associated  with  these  in  obtaining  the  fran- 
chise was  W.  C.  Ray,  a  well-known  promoter.  This 
is  the  first  franchise  ever  granted  by  the  government 
for  an  electric  road  into  any  government  reservation 
in  any  state.  The  road  will  commence  at  Merced 
and,  running  north  to  the  Merced  River,  will  follow 
its  windings  into  the  valley.  The  terms  of  the  fran- 
chise require  that  stations  be  constructed  every  10 
miles.  It  is  definitely  announced  that  work  will  be 
begun  this  summer. 

In  the  traffic  reports  for  June  both  the  South  Side 
and  Metropolitan  elevated  roads  in  Chicago  show  a 
falling  off  compared  with  June  a  year  ago,  while 
the  Northwestern  Elevated  shows  a  gain  of  1,651 
passengers  a  day.  The  Metropolitan  carried  an 
average  of  110,923  passengers  daily  during  June 
this  year  as  against  111,613  last  year;  the  lack  of 
ball  games  on  the  West  Side  being  given  as  the 
cause.  The  closing  of  the  Washington  Park  race- 
track is  probably  the  cause  of  the  falling  off  of  the 
South  Side  business:  the  company  having  carried 
daily  in  June,  1903.  85,265  passengers  and  only  an 
average   of  81,405    in   June   this  3'ear. 


POWER  TRANSMISSION. 

The  shareholders  of  the  Niagara,  Lockport  and 
Ontario  Power  Company  have  voted  to  increase  the 
capital  of  the  company  from  $1,000,000  to  $10,000,000. 

The  city  of  Covington,  Ky.,  contemplates  building 
and  installing  an  electric  power  plant  at  a  cost  of 
about  $75,000.  The  plant  is  to  have  a  capacity  for 
supplying  350  arc,  lights  and  150  32-candlepower  in- 
candescent lights. 

The  Glencove  Power,  Manufacturing  and  Supply 
Company  of  Belair,  Md.,  recently  incorporated  for 
the  development  of  waterpower  and  transmission  of 
electricity,  has  been  organized,  with  C.  A.  Andrew  as 
president. 

Thirty-three  men  are  reported  to  have  been  killed 
in  the  new  main  pipe  line  operating  the  turbines  of 
the  West  India  Electric  Company,  near  Spanish 
Town,  10  miles  from  Kingston,  Jamaica.  About 
150  men  were  at  work  in  the  pipe  line  removing 
sand  and  debris  which  had  accumulated,  owing  to 
recent  heavy  rains,  when  water  was  turned  on  W'ith- 
out  warning  and  a  desperate  fight  for  life  is  said  to 
have  ensued.  Those  who  were  saved  escaped  through 
manholes.  The  company  operates  the  street  cars  at 
Kiiigston. 


SOCIETIES  AND  SCHOOLS. 

The  Canadian  Electrical  Association  now  has  a 
membership  of  S/S,  compared  with  344  a  year  ago. 
The  1905  convention  of  the  association  will  be  held 
in  Montreal. 

On  June  30th  the  land  and  building  fund  of  the 
American  Institute  of  Electrical  Engineers  amounted 
to  $62,752.  Recent  contributors  of  $1,000  and  over 
were  Thomas  A.  Edison,  $5,000;  Peter  Cooper  Hew- 
itt, $1,000;  M.  I.  Pupin,  $5,000;  Elmer  A.  Sperry. 
$1,000. 

At  the  annual  meeting  of  the  Philadelphia  branch 
of  the  American  Institute  of  Electrical  Engineers 
Horatio  A.  Foster  w'as  elected  chairman,  H.  F.  San- 
ville,  secretary  and  treasurer,  and  J.  F.  Stevens, 
C  W.  Pike  and  Paul  Spencer  were  chosen  as  the 
board  of  managers. 

It  will  be  unnecessary  this  year  to  secure  special 
rates  on  the  certificate  plan  for  the  benefit  of  dele- 
gates and  visitors  to  the  conventions  of  many  of  the 
electrical  associations  which  convene  in  St.  Louis 
during  September  on  account  of  the  low  rates 
issued  by  the  several  passenger  associations  between 
.St,  Louis  and  .other  points. 
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MISCELLANEOUS. 

B.  S.  Rairden,  United  States  consul  at  Batavia, 
Java,  says  that  magnetic-iron  sand  has  recently  been 
discovered  on  the  south  coast  of  Java,  and  it  is 
reported  to  be  very  valuable.  The  persons  who 
made  this  discoverj-  have  obtained  concessions  from 
the  government,  but,  it  is  said,  have  no  capital  to 
work  them,  and  are  ready  to  accept  any  fair  offer 
in  order  to  form  a  company  for  the  establishment 
of  an  iron  and  steel  plant.  Mr.  Rairden  says  he 
will  gladly  give  further  information. 

The  "grave  and  reverend  seigneurs''  who  control 
the  advertising- department  of  the  New  York  Edison 
Company  have  broken  into  verse: 

There    was  an  old  Turk  of  Jaliore 
AVtio  rushed  to  the  summer  seashore; 

But  the   up-to-date   man 

.Tust    started    his    fan 
And    brought    the    sea    breeze    to    his    door. 

Some  permeability  tests  recently  made  by  Prof. 
Benjamin  F.  Bailey  of  the  University  of  Michigan 
upon  specimens  of  .steel  from  the  Detroit  Steel  Cast- 
ing Company,  ^how  very  good  results.  A  rough  steel 
ring  had  a  permeability  much  higher  than  that  usually 
obtained  in  practice.  The  permeability  ranged  from 
1.720  at  5,500  lines  per  square  inch  to  7S2  at  100,000 
lines  per  square  inch,  and  it  reqitired  only  a  mag- 
netizing force  of  40  ampere-turns  per  inch  to  pro- 
duce this  number  of  lines.  To  produce  85,000  lines 
of  force  per  square  inch  required  22  ampere-turns 
per  inch  length.  With  ordinary  steel,  according  to 
"Weiner's  Practical  Calculation  of  Dynamo-electric 
Machines"  it  would  require  43  ampere-turns  per  inch. 
With  this  steel  it  would  be  possible  to  take  100,000 
lines  per  square  inch  as  the  working  magnetization 
instead  of  the  usual  85,000,  effecting  a  saving  of  15 
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per  cent,  in  the  size  and  weight  of  the  magnet.  The 
results  of  tests  upon  a  machined  ring,  after  annealing, 
showed  up  even  better  than  with  the  rough  ring. 
The  results  of  the  latter  tests  showed  that  at  the 
ma.xinium  usually  employed,  100,000  lines  per  square 
inch,  the  annealed  ring  required  31  ampere-turns, 
the  rough  ring  39,  wrought  iron  91,  and  ordinary 
cast  steel   100. 
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on  cable  trolleys  and  all  merchandise  and  good-wil! 
in  connection  therewith.  This  makes  the  F.  Bissell 
Company  the  exclusive  manufacturers  of  cable  trol- 
leys, it  is  srrid. 


TRADE  NEWS. 


James  Wilkinson,  it  is  reported,  will  establish  a 
plant  at  Birmingham,  Ala.,  for  the  manufacturing  of 
the  Wilkinson  steam  turbine  which  he  has  invented. 

Gilbert  W.  Mullikin,  who  has  been  doing  business 
as  the  Stewart  Electrical  Company  in  Cincinnati,  has 
made  an  assignment  to  Alfred  G.  Allen.  He  named 
his  assets  as  $3,000  and  liabilities  at  $14,500. 

The  Ministry  of  Public  Works  in  Cairo,  Egypt, 
will  purchase  a  large  quantity  of  telegraph  materials 
to  be  delivered  at  Suakim  from  October  1st  to  De- 
cember 1st  next.  Among  the  supplies  required  are 
220  miles  of  insulated  wire,  6,000  insulators,  wooden 
telegraph  poles,  etc. 

The  Interstate  Electric  Company  of  New  Orleans 
has  been  awarded  the  contract  to  wire  and  light  the 
town  of  Woodville,  Miss.  Isaac  G.  Marks,  manager 
of  the  contracting  department  of  the  company,  said 
that  the  task  would  be  a  large  one,  and  the  whole 
city  would  be  wired  and  lighted  and  a  power  house 
built. 

The  F.  Bissell  Company  of  Toledo,  Ohio,  an- 
nounces that  to  avoid  litigation  an  arrangement  has 
been  made  by  which  the  W.  G.  Nagcl  Electric  Com- 
pany has  sold  to  the  F.  Bissell  Company  its  patent 


BUSINESS. 

The  Kuhlman  Electric  Company  of  Elkhart,  Ind.. 
says  that  calls  for  its  transformers  are  exceptionally 
good  and  that  it  is  rushed  to  keep  up  with  orders. 

The  J.  W.  Morrison  Lumber  Company,  successor 
to  the  Fay  &  Morrison  Company  of  Minneapolis, 
wholesaler  and  dealer  in  cedar  products,  reports  a 
very  satisfactory  business.  The  company  says  that 
it  handles  carefully  inspected  poles  for  use  on  tele- 
phone lines,  etc.,  and  that  it  has  large  stocks  and 
can  make  prompt  shipments.  The  company  has  a 
number  of  yards  conveniently  located  in  the  heart  of 
the  cedar  country. 

The  International  Telephone  Manufacturing  Com- 
pany of  Chicago  has  completed  delivery  of  the  new 
exchange  equipment  for  the  Portage  Telephone 
Company,  Portage,  Wis.  It  consists  of  the  com- 
pany's latest  type  bmp-Iine  central-energy  switch- 
board arranged  for  an  ultimate  capacity  of  1,200 
lines  and  equipped  for  the  immediate  operation  of 
500  lines,  together  with  complete  power-plant  equip- 
ment, consisting  of  storage  batteries,  charging  ma- 
chines, power  board,  battery  cabinet,  etc.  The  Port- 
age exchange  has  also  placed  an  order  for  400  cen- 
tral-energy telephones,  and  after  the  work  of  installa- 
tion is  completed  will  have  a  thoroughly  up-to-date 
exchange.  It  has  entirely  rebuilt  the  outside  con- 
struction, placing  all  of  the  wires  in  the  business 
portion  of  the  city  underground. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


7^3-350-  Lightning  Arrester.  Garrison  Babcock, 
Chicago.  111.  Application  filed  September  20, 
1^02.     Renewed   April    i8,   1904. 

Line  and  ground  carbon  plates  have  continuous  sur- 
faces provided  with  transverse  ribs  or  corrugations.  A 
retardation  fuse  wire  is  pressed  into  the  corrugations 
between   the  plates  and  insulated   therefrom. 

763,351-  Selective  Signaling  System.  Garrison  Bab- 
cock.  Chicago,  111.,  assignor  to  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company, 
Rochester.  N.  Y.     Application  filed  May  18,  1903. 

A  series  of  sub-stations  each  equipped  with  a  magnetic 
selective  apparatus  are  connected  by  an  electrical  cir- 
cuit. Automatic  means  cause  electric-current  impulses 
to  -  traverse  the  circuit  to  cause  the  actuation  of  the  se- 
lective apparatus,  and  automatic  means  short-circuit  the 
circuit  between  succeedfng  current  impulses. 

7^3,355-  Electric-fixture  Support  for  Outlet  Boxes. 
William  F.  Bossert,  Utica.  N.  Y.,  assignor  to 
the  Bossert  Electric  Construction  Company, 
Utica,  N.  Y.     Application  filed  January  9,  1904. 

An  independent  and  detachable  insulating  piece  between 
the  inner  end  of  the  fixture  support  and  the  wall  of  the 
box  has  a  stationary-  spherical  surface  engaging  a 
movable  spherical  surface  on  the  inner  end  of  the  sup- 
port. Adjustable  means  hold  the  surfaces  to  each  other 
and  to   the  wall, 

763,364.     Third   Rail   for  Electric   Railways.     Jacob 
■    Caesar,    New    York,    N.    Y.      Application    filed 
March  2,  1903. 

-  The  rail  is  placed  on  the  under  side  of  flaring  flanges, 
which  serve  to  protect  it.  Contact  is  made  on  the  under 
side. 

763,366.  Lock  for  Levers  in  Interlocking  Machines. 
John  P.  Coleman,  Edgewood,  Pa.,  assignor  to 
the  Union  Switch  and  Signal  Company,  Swiss- 
vale,  Pa.     Application  filed  October  8,  1903. 

A  lever  of  an  interlocking  machine  has  an  arm  suitably 
connected.  A  lock  in  its  set  position  limits  the  movement 
of  the  arm.  Means  operate  the  lock  from  its  set  position, 
and  detents  carried  by  the  arm  prevent  the  lock  returning 
to  its  set  position  until  after  a  movement  of  the  arra. 

763.368.  Electric  Coke  Oven.  Michael  R.  Conley, 
New  York,  N.  Y.  Application  filed  September 
8,  1903. 

The  coke  oven  is  comprised  of  a  body  of  non-conduct- 
ing material  and  electric-resistance  plates  arranged  in 
the  inner  wall  of  the  body,  the  plates  being  in  opposed 
pairs  and  the  several  pairs  being  on  different  horizontal 
planes,  whereby  a  series  of  heating  zones  are  produced. 

763.369.  Process. of  Making  Coke.  Michael  R.  Con- 
ley.  New  York,  N.  Y.  Application  filed  Septem- 
ber 8,  1903. 

Electrical  resistances  are  used  to  heat  the  interior  walls 
of  the   coke  oven  to  incandescence. 

763.374-  Telephone  System.  William  M.  Davis, 
Chicago,  111.,  assignor  to  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  Rochester, 
N.  Y.     Application  filed  March  2,  1903. 

Besides  the  usual  apparatus  there  are  a  test  contact  as- 
sociated '.vith  the  cord-connecting  apparatus,  an  auxiliary 
source  of  current,  and  a  test  relay  adapted  when  testing 
to  be  energized  by  the  auxiliary  source  of  current  to 
close  a  local  circuit  through  a  test  winding  and  the  com- 
mon source  of  current.      (See  cut.) 

763,379.  Alternating-current  Induction  Motor. 
George  B.  Dusinberre,  Edgewood  Park,  Pa., 
assignor  to  the  Westinghouse  Electric  and  Man- 
ufacturing Company,  Pittsburg,  Pa.  Application 
filed  December  29,  1902.  Renewed  August  8, 
1903. 

In  an  induction  motor  having  a  rotary  secondary  mem- 
ber there  are  provided  windings  adapted  to  polyphase  cur- 
rents. Interleaved  resistance  coils  having  exposed  inner 
surfaces  are  rigidly  mounted  upon  the  shaft  of  the  rotary 
member.    A  short-circuiting  contact  device  and  means  for 


Issued  (United  States  Patent  Office)  June  28,  igo4. 

moving  it  along  the  colls  longitudinally  of  the  shaft  is  also 
provided, 

76t„z^-  Alarm  Device.  Elbert  L.  Fitch,  Highland 
Mills,  N.  Y.    .application  filed  December  12,  1903. 

A  window  protecting  device  consists  of  wires  inter- 
laced across  the  window  and  connected  to  a  lever  closing 
an  electric-alarm  circuit. 

763,390.  Electric  Railway  Switch.  Edward  A.  Gray 
and  Silas  H.  Brand,  Chicago,  111.  Application 
filed  February  n,  1904. 

The  inventor's  idea  embodies  a  movable  switch  member, 
electromagnets  for  operating  it,  metallic  strips  arranged 
above  and  insulated  from  the  treads  of  the  traffic  rails, 
inclined  guide  plates  for  elevating  the  vehicle  wheels 
from  the  traffic  xails  to  the  strips,  and  current  conduct- 
ors connecting  the  strips,  the  electromagnets  and  the 
traffic  rails, 

763,404.  Switchboard  Apparatus.  William  Kaisling, 
Chicago,  111.,  assignor  to  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  Rochester, 
N.  Y.     Application  -filed  January  13,  1903. 

A  telephone  switchboard   lamp    bank   is  described. 
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NO.    763,374. — TELEPHONE   SYSTEM. 

763.411.  Automatic  Electric  Block  Signal.  William 
A.  Luby,  Kalamazoo,  Mich.  Application  filed 
June  25,  1903. 

The  signal  circuit  has  a  source  of  electric  energy,  an 
electromagnet  and  a  circuit  interrupter;  a  differential 
electromagnet  is  arranged  to  actuate  the  interrupter.  The 
track  circuits  of  two  abutting  signaling  blocks  control  the 
differential    magnet. 

763.412.  Automatic  Electrical  Exchange.  Frank  A. 
Lundquist,  John  Erickson  and  Charles  J.  Erick- 
son,  Chicago,  111.,  assignors  to  themselves.  John 
Anderson.  Salina,  Kan.,  and  the  Globe  Auto- 
matic Telephone  Company,  Chicago,  111.  Appli- 
cation filed  December  2,  1893. 

\n  automatic  electrical  switch  has  a  series  of  contact 
points  arranged  in  groups,  the  groups  being  arranged  in 
two  rows.  Circuit-closing  devices — one  for  each  of  the 
groups — are  movable  into  contact  with  the  different  con- 
tact points  in  their  respective  groups.  Means  are  sup- 
plied whereby  the  circuit  may  be  closed  alternately 
through  the  groups  of  contact  points  in  different  rows. 

763,429.  Automatic  Signaling  System  for  Railways. 
William  N.  Owen,  Conway,  Ark.  Application 
filed  October  7,  1903. 

In  a  railway-signaling  system  are  an  alarm  circuit, 
including  a  switch  and  an  operating  circuit  independent 
of  the  switch,  including  a  polarized  relay  for  opening  or 
closing  the  switch.  Means  on  the  moving  vehicle  .com- 
plete the  operating  circuit  to  render  the  alarm  circuit 
effective. 

763,434.  Insulating  Support  for  Electric  Third  Rails. 
Frederick  R.  Slater,  New  York,  N.  Y.,  as- 
signor to  Robert  W.  Lyle,  New  York,  N.  Y. 
Application  filed  May  28,  1903. 

An  insulating  support  for  electric  conductor  rails  com- 


prises an  insulating  base,  a  sectional  rail  chair  mounted 
transversely  upon  the  top  of  the  base  and  having  at  its 
top  means  for  supporting  and  clamping  the  rail,  and  a 
transverse  bolt  passing  through  the  sectional  chair  and 
clamp   structure   below   the   rail   support. 

763.435-  Contact  Device  for  Under-contact  Third 
Rails.  Frederick  R.  Slater,  New  York,  N.  Y., 
assignor  of  one-half  to  Robert  W.  Lyle,  New 
\ork,  N.  Y.    Application  filed  June  20,  1903. 

A  contact  device  for  under-contact  third-rails  comprises 
an  upwardly  bearing  gravity  contact  shoe,  and  anti-jarring 
means   for  maintaining  the    normal   gravity  action. 

763,464.  Circuit-clo.sing  Device.  Albert  B.  Chance, 
Centralia.  ^lo.     .\ppIication  filed  April  6,  1903. 

A  hook  swiich   tor  telephones  is  described. 

763A79-  Process  of  Electrolytic  Manufacture  of 
Aluminum.  Gustave  Gin,  Paris,  France.  Appli- 
cation filed  May  14,  1903. 

Aluminum  may  be  manufactured  bv  decomposing  by 
an  electric  current  an  electrolyte  formed  bv  a  molten 
mixture  in  definite  proportions  of  fluoride  of  aluminum 
and  sulphide  of  sodium  in  which  one  molecule  of  fluoride 
of  aluminum  and  three  molecules  of  sulphide  of  sodium 
are   present. 

763,495-  Electric-lighting  System  for  Vehicles.  John 
A.  Little,  St.  Louis  Mo.,  assignor  to  the  Globe 
Electric  Company,  St.  Louis,  Mo.  Application 
filed  October  3,  1903. 

Located  upon  the  vehicle  is  a  dynamo,  the  armature 
of  which  comprises  a  number  of  circuits.  A  battery  is 
energized  from  one  of  the  circuits,  and  electromagnetic 
means  from  another  of  the  circuits,  for  controlling  the 
flow  of  current  through  the  battery. 

763,501.  Electric  Transmitter.  Arthur  J.  M'undy, 
Boston,  and  Albert  E.  Smith,  Waltham,  Mass., 
assignors  to  the  Submarine  Signal  Company, 
Waterville,  Me.  Application  filed  September  8, 
1903. 

Une  of  a  pair  of  carbon  plates  having  opposed  relation 
to  each  other  contains  a  number  of  recesses.  Independ- 
ent elongated  pieces  vary  electrical  resistance  lengthwise 
in  the  recesses  in  contact  with  both  plates  hut  in  sep- 
arated relation    from    each    other. 

763.509.  Trolley  Guard  and  Finder.  William  F. 
Reichenbach,  Rochester,  N.  Y.  Application  filed 
October  15,  1903. 

A  pair  of  guide  arms  are  hinged  to  the  trolley  axle 
and  are  controllable   from  the  car  by  a  cord. 

763.510.  Magneto-electric  Generator.  Benjamin  P. 
Remy  and  Frank  I.  Remy,  Anderson,  Ind.  Ap- 
plication filed  March  14,   1903. 

An  igniting  generator  is- described. 

763.515.  Train-Operated  Time-signal  System  for 
Railways.  William  B.  Severance,  Auburn,  "N.  H. 
Application   filed   November   10,    1902. 

Combined  with  an  electrically  operated  signaling  device 
are  normally  open  electric  circuits,  a  time  mechanism 
having  a  closer  for  one  of  the  circuits,  a  controller  for 
the  time  mechanism,  electrically  operated  means  in  the 
circuits  to  actuate  the  controller  and  train-operated  means 
to  close  and  reopen  the  circuits. 

763.516.  Apparatus  for  Demonstrating  the  Efficiency 
of  Lightning  Rods.  Harvey  Simpson,  Burling- 
ton, Wis.    Application  filed  February  29,  1904, 

Upon  a  portable  model  building  is  an  electrical-conducting 
rod,  provided  with  upwardly  projecting  points.  A  source 
of  electrical  current  supply  has  one  pole  connected  with 
the  rod.  A  movable  device  constitutes  a  terminal  of 
opposite  polarity  for  the  current  supply  and  is  adjustable 
into  and  out  of  proximity  to  the  points. 

763,520.  Electric  Switch.  Walter  S.  Tobie,  Au- 
gusta, 111-    Application  filed  February  10,  1904. 

The  switch  blade  is  pivoted  in  a  housing  and  is  nor- 
mally held  closed  with  the  line  wire  contact  by  a  spring. 
A  cord  is  connected  to  the   blade    for  opening  the  switcii 
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and  a  catch  holds  it  when  once  opened.  Another  cord 
is  attached  to  the  catch  for  releasing  it  and  allowing  the 
blade  to  fly  closed. 

763,540.  Railway  Signal.  John  P.  Coleman,  Edge- 
wood,  Pa.,  assignor  to  the  Union  Switch  and 
Signal  Company.  Swissvale.  Pa.  Application 
filed  Februan'  2,  1903. 

The  signal  is  operated  pneumatically,  the  valves  being 
onened  and  closed  by  electromagnetic  means. 

763,547.  Alternating-current  Induction  Motor. 
George  B.  Dusinberre.  Edgewood  Park.  Pa- 
assignor  to  (he  Westinghovi&c  Electric  and  M'an- 
facluring  Company.  Application  filed  February 
27,   1904. 

The  rotatable  secondary  member  is  associated  with 
spiral  resistance  coils  having  exposed  edge  surfaces  and 
mounted  to  rotate  with  the  secondary  member.  A  con- 
tact device  is  so  constructed  and  disposed  as  to  be  mov- 
able by  centrifugal  force  to  gradually  cut  the  resistance 
coils  out  of  circuit  as  the  motor  speeds  up. 

763.565.  Secondary  Batter>'.  Jacob  W.  Madigin, 
Toronto,  Canada.  Application  filed  January  10, 
1903. 

The  electrode  comprises  a  perforated  horizontally  cor- 
rugated plate  liaving  the  perforations  extending  throutrh 
the  corrugations  and  finished  free  from  projecting  lips 
around  the  perforations.  A  solid  reinforcing  bounding 
rim  cast  around  the  plate  is  burned  to  the  edge,  and 
active  material  extends  from  bounding  rim  to  bounding 
rim  all  over  the  plate  and  is  locked  to  the  plate  through 
the  perforations  and  covers  the  entire  surface  on  each 
side  of  the  plate  within  the  rim. 

763,613.  Automatic  Signal.  Thomas  F.  Keating, 
New  York,  N.  Y.  Application  filed  January  14, 
1903. 

In  a  signal  for  railway  cars  are  two  or  more  electric 
circuits  with  signal  lamps  in  the  circuits.  One  or  more 
circuit-breakers  have  connections  between  the  circuit- 
breakers  and  the  brake  mechanism,  whereby  one  or  more 
circuits  are  made  when  the  brakes  are  applied  and  broken 
when  they  are  released,  depending  upon  the  space  through 
whicli   the  brakes  move. 

763,615.  Potential-varying  and  Current-reversing 
Apparatus.  Maurice  Laur,  New  York,  N.  Y. 
Application  filed  September  4.  1903. 

The  apparatus  comprises  a  screw,  a  motor  to  rotate  the 
screw,  and  a  pole  changer  for  reversing  the  current  in  the 
motor  circuit. 

763,657.  Electrical  Apparatus  for  Therapeutical  Pur- 
poses. John  P.  Brown,  Roeers,  Ark.  Applica,- 
tion  filed  April  20,  1904. 

The  electrode  comprises  the  contact  element.  A  sup- 
porting post  carries  the  contact  element,  while  a  belt- 
engag-ing  dtvice  is  carried  by  tlie  outer  end  of  the  post. 

763,638.  Control  of  Dynamo-electric  Machinery. 
Eugene  R.  Carichoff,  East  Orange,  N.  J.,  as- 
signor to  the  Sprague  Electric  Company.  Ap- 
plication filed  August  I,  1901. 

Combined  with  an  electrically  operated  controller  are  a 
series  of  consecutively  acting  magnets.  Circuits  are  pro- 
vided for  the  magnets,  and  a  switch  for  the  circuit  of 
each  magnet,  except  the  magnet  first  operated,  which  is 
closed  by  the  magnet  which  precedes  in  operation. 

763,674.  Electric  Battery.  Pierre  J.  Kamperdyk, 
New  York,  N.  Y.  Application  filed  October  14, 
1903. 

Beadlike  masses  of  carbon  compose  the  electrode,  and 
a  metallic  conductor,  proof  against  corrosion,  is  inclosed 
in  the  masses. 


NO.    763.774. — ALTERNATING-CURRENT    MOTOR. 

763,741.  Pump-controIling  Apparatus.  George  V. 
Ellis,  New  York,  N.  Y.,  assignor  to  the  Ellis 
Company,  New  York,  N.  Y.  Application  filed 
January  18,  1904. 

A  pump  driven  by  a  motor  is  stopped  when  the  water 
is  lowered  to  a  predetermined  level  by  a  float,  which, 
falling,   breaks  the  motor  circuit. 

763-755-  Combined  Telephone  Receiver  and  Trans- 
mitter. Johan  G.  Holmstrom,  Stockholm,  Swe- 
den, assignor  to  the  Elektromilitara  Aktiebola- 
get,  Stockholm,  Sweden.  Application  filed  Au- 
gust 14,  1903. 

A    telephoning   instrument    consists    of    a    casing,    a    re- 
ceiver and  a   transmitter  mounted  in  the   casing.      A  par- 
tition of   sound-deadening  material   is  situated    within    the 
casing  between  the  diaphragms  of  the  receiver  and  trans- 
mitter and  separates  them. 


763,759.  Trolley.  George  A.  Hunsinger  and  Edward 
A.  Dewald,  Allegheny,  Pa.  Application  filed 
January'  20,  1904. 

Pivoted  arras  are  carried  on  the  trolley  harp  to  guide 
the  wheel   upon  the  wire. 

763,766.  Signaling  Means  for  Railroads.  Horatio 
A.  Johnson,  St.  Paul,  Minn.  Application  filed 
November  9,  1903. 

Magnets  are  arranged  in  the  master  circuit  and  an 
armature  connects  with  each  of  the  magnets.  A  lamp 
circuit  contains  a  source  of  energy  arranged  in  connection 
with  the   armature. 

763,772.  Apparatus,  for  Wireless  Telegraphy.  Gu- 
'glielmo  Marconi,  London,  England,  assignor  to 
Marconi's  Wireless  Tclegrapli  Company,  Lon- 
don, England.  Application  filed  November  10,  • 
1900. 

A  signaling  instrument  comprises  an  induction  coil,  the 
secondary  circuit  of  which  includes  a  condenser  discharg- 
ing through  a  means  which  automatically  causes  oscilla- 
tions of  tlie  desired  frequency.  An  open  circuit  is  elec- 
trically connected  with  the  oscillation  producer  and  a 
variable  inductance  is  included  in  the  open  circuit. 

763,774.  Alternating-current  Motor.  Mitford  C.  Mas- 
sie,  Washington,  D.  C,  assignor  of  one-half  to 
Max  Georgii.  Washington,  D.  C.  Application 
filed    February    12,    1904. 

Alternating  current  is  passed  into  means  for  chang- 
ing the  current  into  a  number  of  periodic  currents, 
each  of  which  has  the  amplitude  nf  its  successive  waves 
varying  periodically.  The  periodical  variation  of  the 
aniplitude  of  the  wa^'es  of  one  current  is  out  of  phase 
with  the  periodical  variation  of  the  amplitude  of  the 
waves  of  the   other  current.      (See    cut.) 

763,803.  Signaling  System  for  Telephone  Exchanges. 
Charles  E.  Scribner.  Chicago,  111.,  assignor  to 
the  Western  Electric  Company,  Chicago,  111. 
Application  filed  October  26,  1901. 

A  combined  ringing  key  and  supervisory  signal  for 
switchboard-cord  circuits  comprises  circuit-changing  switcli 
contacts,  an  actuating  device,  a  detent  adapted  to  engage 
the  actuating  device  and  an  electromagnet.  A  movable 
armature  of  the  magnet  is  mechanically  connected  with 
the  detent  to  withdraw  it  and  release  the  actuating  de- 
vice of  the  switch. 

763.812.  Resistance  for  Electrical  Uses.  James  F. 
Tracy.  Sheridanville,  Pa.,  assignor  of  one-half 
to  William  H.  M'cFadden,  Pittsburg,  Pa^  Appli- 
cation filed  December  12,  1903. 

Embodied  in  the  starting  box  is  a  non-conducting 
tubular  holder  or  shell,  a  core  formed  of  comminuted 
conducting  material,  a  series  of  contacts  arranged  in  the 
shell  or  holder  and  electrically  connected  to  the  core,  and 
a  contact   movable    along   the    stationary    contacts. 


NO,    763,893, — SPACE-TELEGRAPH    INTENSIFIER. 

763,820.  Trolley  Pole.  Andrus  S.  Weaver,  Joy, 
N.  Y.     Application  filed  August  19,   1903. 

The  trolley  pole  is  provided  with  an  automatic  folding 
bead. 

763,845.  Means  for  Securing  the  Stators  and  Rotors 
of  Electrical  Machines  in  Adjustable  Relation. 
Hans  Bohmlander  and  Rudolph  Pfeifer,  Char- 
lottenburg,  near  Berlin,  Germany.  Application 
filed  February  24,  1902. 

The  machine  is  made  up  of  a  stator  corcj  a  scries  of 
screw  bolts  arranged  at  intervals  and  securing  the  core 
to  the  frame,  and  otiier  adjustable  screw  bolts  alternating 
with  the  securing  bolts  and  serving  to  regvilate  the  dis- 
tance intervening   between   the    core  and    frame, 

763,861.  Electric  Regulating  Switch.  Henry  W.  W. 
Dix  and  John  Sandford,  Birmingham,  England. 
Application  filed  December  21,   1903. 

Stationary  contacts,  a  rotatable  shaft  arranged  parallel 
to  them,  a  helical  movable  contact  slidably,  but  non- 
rotatably,  held  on  the  shaft,  and  a  stationary  rack  en- 
gaged by  the  helical  contact,  are   the  essential  parts. 

763,890.  Safety  Grating.  Gustav  T.  E.  Henriksen, 
Milwaukee,  Wis.  Application  filed  December  2, 
1903. 

A  grating  is  composed  of  crossbars  and  vertical  tubes 
secured  in  the  bars  and  of  rods  revoluble  and  movable 
endwise  in  the  tubes.  An  electric  alarm  is  adapted  to  be 
operated  by  the  release  of  any  of  the  rods,  and  means 
normally  support  the  rods  out  of  operative  relation  to 
the  alarm,  and  release  them  when  they  arc  turned  in  the 
tubes. 

763.893.  Wireless  Telegraphy.  William  S.  Hogg, 
Washington,  D.  C,  assignor  of  one-half  to  the 
Greater  New  York  Security  Company,  New 
York,  N.  Y.  Application  filed  September  22, 
1902. 

An  intensifier  is  made  up  of  a  thin  metallic  plate 
folded  to  form  a  number  of  points,  and  is  covered  with 
insulation.  A  collector  plate  is  located  near  the  points 
and  in  inductive  relation  thereto,  while  a  case  incloses 
both  of  the  plates  with  means  for  effecting  electrical  con- 
nection through  the  core  with  each  of  the  plates.  CSee 
cut.) 

763.894.  Coherer.  William  S.  Hogg,  Washington, 
D.  C.     Application  filed  February  9,  1903. 

Receiving  apparatus  comprises  two  coacting  wave-re- 
sponsive devices,  one  of  which  is  self-restorinp,  and  the 
other  of  which  is  non-self-restoring.  A  circuit  common 
to  both  devices  and  a  translating  device  are  connected  in 
the  circuit. 

763.908.     Submarine     Telegraphy.       Isidor     Kitsee, 


Philadelphia,  Pa.     Application  filed  October  28, 
1899.     Renewed  December  22,  1903. 

In  long-distancC  telegraphy  the  method  of  overcoming 
the  shifting  of  the  zero  consists  in  causing,  through  the 
varying  movements  of  the  receiving  device,  a  normally 
mechanically  and  electrically  independent  second  device 
to  move  in  unison  with  the  shifting  of  the  zero,  thereby 
electrically  connecting  with  the  receiving  device  and  ac- 
tuating a  local  circuit. 

763,911.  Call  Register  for  Telephone  Systems.  Jacob 
W.  Lattig,  West  Bethlehem,  and  Charles  L. 
Goodruni,  Philadelphia,  Pa.,  assignors  to  the 
Eastern  Telephone  Manufacturing  Company, 
Westchester,  Pa.     Application  filed  June  6,  1903. 


NO.    763,911,— CALL  REGISTER  FOR     TELEPHONES. 

A  service  meter  comprises  a  register  and  a  plunger 
adapted  to  operate  it.  An  electromagnet  controls  the 
lock  of  the  plunger.  A  circuit-closer  is  operated  in  the 
-  initial  movement  of  the  plunger,  connects  the  electromag- 
net to  the  circuit  terminals,  together  with  means  to  de- 
termine tlie  flow  of  current  in  the  circuit,  whereby  the 
plunger  may  be  released  and  permitted  to  operate  the 
register  under  some  circuit  conditions  and  not  others. 
(See  cut.) 

763,921.  Electrically  Controlled  Automatic  Block 
System  for  Operating  Railway  Signals.  Alfred 
Oesterreicher.  Vienna,  Austria-Hungary,  as- 
signor of  one-half  to  Lorenz  Nemelka,  Vienna 
XI,  Austria-Hungary.  Application  filed  Octo- 
ber 4,  1902. 

An  automatic  block-signal  system  embodies  short 
lengths  of  a  locally  arranged  overhead  line.  A  contact 
establishes  communication  between  the  line  and  is  op- 
erated by  llie  starting  lever  of  the  locomotive  into  and 
out  of  operative  position.  A  motor  is  arranged  at  the 
block  and  operating  signal  devices,  together  with  means 
for  establishing  communication  between  the  line  and  the 
motor. 

763,939.  Automatic  Train-signaling  and  Recording 
System.  Frank  R.  Wood  and  Daniel  F.  Sham- 
berger,  Sparrows  Point,  M'd.  Application  filed 
August  24,  1903. 

Transmitter  mechanism  is  common  to  all  of  the  circuits 
of  the  system  and  includes  means  for  grounding  a  por- 
tion of  one  of  the  main-line  circuits  and  cutting  out  the 
remaining  portion  to  permit  sending  in  a  signal  through 
the  grounded  portion  and  prevent  signaling  through  the 
cut-out  portion   of  the  main-line   circuit. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  I'atent  Office)  that  expired  on 
July  5,  1904: 

365»776-  365,777-  365.778-  365.779-  365.780-  365.781. 
Telephone  Transmitters.  Jan.es  A.  Eonta,  Philadel- 
phia, Pa. 

.165,787.  Electric  Clock  System  for  Pneumatic  Dispatch. 
Andrew  Bryson,  Jr.,  and  Henry  S.  Mudge,  Urooklyn, 
N.    Y. 

.^65,842.  Electric  Cartridge.  365,841.  Electrical  Breech- 
loading  Firearm.      Edgar  A.    Monfort,    New    York,    N.   Y. 

365,911.  Police  Telephone  System.  William  IT.  Eckert  and 
John  A.  Seely,  New  York,   N.    Y. 

365,935.  Electromagnetic  Annunciator  Drop.  Joseph  J. 
O'Connell.   Chicago.    111. 

365,978.  System  of  Electrical  DistrlbutioVi.  Thomas  A.  Edi- 
son,   Llewellyn    Park,    N.    J. 

365,981'.  Transmitter  for  Printing  Telegraphs.  Shephen  D. 
I'"ield,    New    York,   N.   Y. 

365,994.  Printing  Telegraph.  Clarence  I-  Ilcaly,  Brook- 
lyn, N.  Y.  , 

166,021.  Electromagnetic  Motor.  Henrv  M.  Paine,  Newark, 
N.  J. 

366,034.      Galvanic    Battery.       Carl     Seller.    Pliiladelphia,    Pa. 

366,05s.  Electric  Belt.  Rohert  F.  Williams,  Dallas,  Tex., 
and  Turner  G.  Hammer,  New  Orleans,  La. 

366,124.  System  of  Electric  Distribution.  James  F.  Mc- 
Ellroy,   Lansing,    Mich.  . 

366,166.  "printing-telegraph  Transmitter.  Clarence  L.  Healy, 
Brooklyn.    N.    Y. 

366.173.  Tunction  Box  for  Electric  Conductors.  John  Kruesl, 
Brookh-n,  N.  Y. 

366.174.  Electrical  Conductor.  John  Kruesl,  Brooklyn, 
N.   Y. 

366,176.     Thermolic      Circuit      Closet.        John      C.      Mackey, 

Phccnix,  N.    Y. 
366,178.      Printing  Telegraph  Receiver.      Henry  Mahnken  and 


Clarence  L.    Healy,  Brooklyn,  N.  Y. 
,190.     Electri      "  . .-     .    ^ 

ton,    D.    C. 


__     ..      _.Uy,  .    . 

366,190.     Electric    Telephony.      Alfred    G.    Safford,    Washing- 


366,192.     Polarized    Relav.      Granville   T.    Woods,    Cincinnati, 

Ohio. 
366,184.     Electrc   Rock   Drill.     Lucius  J.   Phelps,   New  York, 

N.  Y. 
366,164-     Electrolytic     Vaporizer     for     Medicinal     Purposes. 

JIanly    M.    Gillam,    Philadelphia,    Pa. 
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Electropneumatic  Control  for  Metropoli- 
tan Elevated  Railway  in  Chicago. 

Extensive  improvemcnls  are  being  made  in  the 
train  equipment  of  the  Metropolitan  West  Side  Ele- 
vated Railway  Company  in  Chicago,  which  involve 
changing  from  the  present  single-motor-car  or' (elec- 
tric) locomotive  system  of  operation  to  the  Westing- 
house  electropneumatic  system  of  multiple  train  con- 
trol- It  will  be  seen  that  this  is  an  undertaking  of 
no  small  magnitude  when  it  is  remembered  that  the 
company  owns  350  cars  which  must  be  overhauled 
and  re-equipped.  Of  this  number  Sy  are  motor  cars, 
and  besides  these  6g  new  motor  cars  will  be  added. 


train  was  first  run  out  upon  the  line  for  actual 
service.  The  picture  is  of  a  five-car  train  with  one 
motor  car  at  each  end.  It  is  now  the  intention  of 
the  company  to  operate  each  five-car  train  with  a 
motor  car  at  each  end  and  three-car  trains  with  one 
motor  car  in  front.  Whether  this  plan  will  be  ad- 
hered to  in  actual  operation  remains  to  be  seen.  The 
S3'5tem,  however,  is  such  that  any  combination  of 
motor  cars  and  trailers  may  be  made  as  desired. 

In  general  the  electropneumatic  system  consists  of 
devices  so  arranged  as  to  utilize  compressed  air  from 
the  air-brake  system  for  the  operation  of  the  main 
switches    in    the    motor    circuits.      Electromagnetic 


motor  and  resistance  combinations.  The  switch-arm 
rotates  upon  a  support  by  motion  of  a  piston,  as 
shown.  Upon  the  switch-arm  are  carried  the  contact 
fingers,  which  have  independent  motion  upon  a  con- 
tact-arm, which  is  in  turn  affected  by  springs.  The 
operation  of  these  secures  the  initial  contact  at  the 
point  of  the  removable  contact,  tip  and  the  final  or 
resting  position  at  the  surface.  The  wiping  or  rock- 
ing motion  of  the  fingers  maintains  positive  contact, 
upon  which  the  deterioration  is  a  minimum.  The  pis- 
ton of  each  cylinder  is  connected  to  the  insulated 
switch-arm  and  carries  at  its  other  end  an  interlock 
switch   which   follows   the  movement  of   the  piston. 


ELECTROPNEUMATIC    CONTROL    FOR    METROPOLITAN    ELEVATED    RAILWAY    IN    CHICAGO. — FIRST    FIVE-CAR  TRAIN    WITH    NEW    EQUIPMENT. 


which  are  now  building.  To  make  these  changes  and 
at  the  same  time  keep  up  the  regular  schedule  of 
trains  which  carry  from  110,000  to  120,000  passengers 
a  day  entails  a  great  expenditure  of  time  and  labor. 
Added  to  this  is  the  fact  that  the  newly  equipped 
cars  are  raised  three  inches  higher  on  the  trucks, 
making  it  impossible  to  run  them  in  the  same  trains 
with  cars  not  yet  changed,  since  the  air-brake  con- 
nections could  not  be  made  and  the  couplers  would 
not  connect  unless  one  or  the  other  were  offset, 
which  would  be  impracticable. 

The  cars  when  equipped  will  embody  what  is  re- 
garded as  all  the  latest  improvements  in  the  electro- 
pneumatic system  of  control  and  also  the  latest  air- 
brake mechanism.  Thus  far  one  five-car  train  has 
been  completed  and  is  now  in  operation  while  other 
cars  are  in  various  stages  of  completion.  The  equip- 
ment of  the  first  train  naturally  involved  more  or 
less  experimentation  in  order  to  ascertain  the  best 
and  quickest  method  of  installing  the  apparatus  upon 
the  cars,  so  that  in  the  succeeding  trains  this  system 
might  be  followed  with  no  loss  of  time,  using  stand- 
ard lengths  of  conductors  and  templates  for  the  con- 
struction of  the  various  parts  that  must  be  built  in 
the  shop. 

Fig.  I  is  a  view  of  the  first  train  to  be  operated  by 
the  new  system,  and  was  taken  a  few  hours  before  the 


valves  govern  the  admission  of  air  to  the  operating 
devices,  the  electromagnets  of  these  valves  being  in  a 
separate  low-voltage  circuit  entirely  distinct  from  the 
motor  circuit.  This  low-voltage  circuit  is  the  only 
one  which  it  is  necessary  to  establish  from  car  to 
car,  and  is  also  the  only  one  brought  above  the  floor 
of  the  car.  The  complete  equipment  of  a  single  car 
consists  of  a  switch  group,  a  reverse  switch,  two  con- 
trollers and  the  necessary  resistances.  This  ap- 
paratus is  all  -very  compactly  arranged  beneath  the 
floor  of  the  car,  as  is  shown  in  Fig.  2,  which  is  a 
.  reproduction  of  a  photograph  taken  beneath  the  car. 
The  arrangement  as  shown  requires  the  minimum 
amount  of  space  and  is  such  that  the  leads  may  be 
carried  directly  back  to  the  motors  from  the  switch 
turret. 

The  switch  group  consists  of  a  number  of  inde- 
pendent or  unit  switches,  grouped  together  radially 
around  an  air  reservoir,  as  shown  in  Fig.  2,  and 
operated  by  means  of  small  air  cylinders  controlled 
by  electromagnetic  valves.  Referring  to  Fig.  3,  which 
is  a  drawing  showing  one  of  the  turrets  in  section, 
it  will  be  seen  that  in  the  center  below  the  air  reser- 
voir there  is  a  single  blow-out  coil  which  gives  a  pow- 
erful field  at  the  point  of  switch  contacts. 

A  switch  group  for  two  200-horsepower  motors  is 
made  up  with  13  imit  switches  to  effect  the  necessary 


Upon  the  outer  edge  of  the  cylinder  casting  are 
bolted  eight  magnet  valves.  These  are  ironclad  and 
thoroughly  protected.  To  the  cylinder  casting  is  also 
bolted  the  supporting  plate,  which  forms  the  top  * 
spider  for  the  magnetic  blowout.  Supported  by  this 
plate,  but  insulated  from  it,  are  switch-contact  studs 
serving  as  connection  points  for  the  various  motor 
leads.  These  studs  and  connecting  wires  are  en- 
closed in  a  tight  insulating  box,  protecting  them 
from  dust  and  moisture,  with  sealed  outlets  for  con- 
nection to  the  car  wiring. 

The  interlock  switches  are  electrically  connected 
with  the  magnet  valves  in  such  manner  that  the  clos- 
ing of  one  switch  energizes  the  magnet  of  the  next 
succeeding  one,  thus  producing  an  automatic  pro- 
gressive action.  When  the  magnet  is  energized  its 
armature  is  attracted,  opening  a  valve  affording 
passage  from  the  air  chamber  to  the  cylinder,  sup- 
plied with  air  from  the  auxiliary  control  reservoir  at 
70  pounds  per  square  inch.  The  piston  makes  its 
downward  stroke,  compressing  the  piston  spring 
and  operating  the  switchj  which  closes  or  opens  the 
contacts  on  the  interlock.  When  the  magnet  circnir 
is  opened  the  armature  is  released,  exhausting  the 
cylinder  to  atmosphere  and  cutting  off  the  supply 
to  the  air  reservoir.  It  will  be  noted  that  the  nonnal 
position  of  the  switches  is  open,  and  that  failure  of  tlie 
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air  supply  or  interruption  of  the  operating  circuit 
opens  all  the  unit  switches. 

A  reversing  switch  is  supplied  and  is  enclosed  in 
the  sheet-iron  casing  shown  at  the  left  in  Fig.  2.  The 
function  of  the  switch  is  to  interchange  the  armature 
polarities  of  the  motors  with  respect  to  the  field.  It 
consists  essentially  of  an  insulating  Uock  provided 
with  two  sets  of  contact  strips  and  arranged  to  mike 
contact  with  stationarj-  fingers  by  simple  straight-line 
motion.  The  block  is  moved  in  one  direction  or 
the  other  by  means  of  two  pneumatic  cylinders,  the 
admission  of  air  being  controlled  by  electromagnetic 
valves  similar  to  those  on  the  switch  group  and  like- 
wise energized  from  the  controller.  An  electrical 
interlock  is  provided  on  the  reverse  switch  so  that 
the  switch  group  cannot  be  operated  unless  the  re- 
verse switch  is  fully  thrown  in  the  direction  indi- 
cated  by  the  controller. 

The  controller.  w*ich  governs  the  action  of  the 
switch  groups  throughout  the  train,  is  located  in 
the  motorman's  cab.  It  is  of  simple  and  compact 
construction,  measuring  appro.\imatcly  seven  inches 
high,  six  inches  wide  and  four  inches  deep.  It  con- 
sists of  a  revolvable  drum  and  stationary  contact 
fingers,  which  are  electrically  connected  to  the  vari- 
ous magnet  valves.  On  the  exterior  is  an  operating 
handle  and  a  dial  indicating  three  positions  for  each 
direction  of  the  car,  the  "off"  position  being  in  the 
center.     The  operating  circuit  is  supplied  from  a  14- 
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through  the  coil  of  which  current  from  one  motor 
passes.  When  this  current  exceeds  a  predetermined 
limit  its  armature  is  attracted  against  gravity,  open- 
ing a  pair  of  contacts  in  the  operating  circuit  and 
holding  these  open  so  that  no  further  switches  can 
close  (those  already  closed,  however,  being  suitably 
retained)  until  the  accelerating  current  falls  below 
the  predelerniiiied  limit.  The  armature  drops,  com- 
pleting the  operating  circuit  again,  which  allows  the 
unit  switches  to  continue  their  progression  of  clos- 
ing. They  are  thus .  interrupted  at  each  step  of 
resistance. 

It  will  be  seen  that  the  handle  of  the  ma.ster 
switch  may  be  thrown  to  the  extreme  advance  posi- 
tion (and  this  will  be  the  ordinary  service  condition) 
with  the  car  at  a  standstill,  when  the  car  will  accel- 
erate at  constant  current  until  all  resistance  is  cut 
out  and  the  full  voltage  applied  to  motors. 

The  progressive  action  of  the  unit  switches  can 
be  arrested  and  held  at  any  point  by  moving  the 
controller  handle  back  to  the  first  position. 

Current  for  the  operation  of  the  magnet  valves 
is  secured  by  a  storage  battery  of  seven  cells  having 
a  capacity  of  40  ampere-hours.  Two  batteries  are 
provided  in  each  car,  one  being  on  charge  in  series 
with  pump-motor  circuit,  while  the  other  is  on  the 
operating   circuit. 

The  positive  side  of  the  battery  is  connected  to 
the  CMiitr.ilIer  and  i^  carried  through  the  entire  train 


VIEW   SHOWING    .APPARATLS    FOR    ELECTROP.N'EUMATIC    CONTROL   ON    UNDER    SIDE   OF    ONE   OF   THE    NEWLY 
EQUIPPED    METROPOLITAN    CARS. 


volt  storage  battery  and  includes  the  controller  as 
the  operating  device  and  the  armatures  of  the  mag- 
net valves  on  the  switch  groups  as  the  parts  actuated. 

By  examining  Fig.  4,  which  is  a  diagram  of  motor 
connections,  and  Fig.  5,  a  diagram  of  motor  and 
resistance  connections,  the  following  explanation  will 
be  made  clear:  In  the  "off"  position  of  the  con- 
troller all  unit  switches  are  open.  The  first  position 
throws  the  reverse  switch  forward  or  reverse,  accord- 
ing to  which  side  of  the  center  the  operating  handle 
is  moved,  and  connects  the  motors  in  series  with  four 
steps  of  resistance,  giving  a  position  for  shifting  or 
slow-speed  running.  The  second  position  closes  the 
unit  switches  in  such  a  manner  that  the  four  steps 
of  resistance  are  successively  cut  out  by  means  of 
the  automatic  action  of  the  interlock  until  the  motors 
are  in  series  with  no  resistance.  No  further  changes 
will  take  place  until  the  handle  is  moved  to  the  third 
position,  when  the  change  from  series  to  multiple 
connection  of  the  motors  with  three  steps  of  resist- 
ance in  series  is  smoothly  made  by  the  closing  of  the 
appropriate  unit  switches.  These  steps  are  then 
successively  cut  out,  leaving  the  motors  finally  in 
multiple  with  no  resistance.  Switches  will  remain  in 
this  condition  until  the  handle  is  thrown  to  the  "off" 
position. 

The  rate  at  which  the  resistance  is  cut  out  of 
circuit  is  such  as  to  give  a  practically  uniform  ac- 
celerating current,  and  this  is  effected  by  means  of 
the  limit  switch.  This  feature  is  a  valuable  one,  as 
it  gives  a  smooth,  unilorm  acceleration  and  prevents 
the  motorman  from  throwing  on  the  power  in 
excess  of  a  predetermined  rate.  This  also  relieves 
the  motorman  of  the  nervous  strain  entailed  in  con- 
centrating his  mind  for  hours  at  a  time  upon  the 
proper  acceleration  of  his  train. 

The    limit    switch   consists    of   a    small    solenoid. 


as  one  of  the  seven  wires  of  the  train  line.  The 
negative  is  connected  on  each  car  to  the  negative 
side  of  the  magnet  valves.  This  arrangement  locali;^es 
the  current  demand  from  a  battery  to  its  ow"n  car. 

T!ie  use  of  a  low-voltage  battery  to  operate  the 
electromagnetic  valves  is  of  advantage,  obviating  the 
necessity  of  running  high-voltage  circuits  through  the 
train  and  making  the  operation  of  the  control  inde- 
pendent of  fluctuations  of  the  line  voltage.  The 
capacity  of  either  of  the  batteries  is  more  than  suf- 
ficient to  operate  the  brake  mechanism  during  a  sin- 
gle day's  run,  so  that  the  motorman  is  not  required 
to  attend  to  the  switchuig  of  the  batteries  on  to  the 
charging  or  operating  circuits,  this  being  done  in  the 
barn  before  the  car  is  taken  out. 

Connecters  employed  to  establish  the  electrical 
connection  between  the  cars  in  one  train  consist 
essentiallj'  of  two  sockets  and  a  pair  of  plugs  con- 
nected by  a  short  cable.  The  sockets,  which  arc 
mounted  on  the  end  of  the  motor  car,  arc  provided 
with  seven  split  pins  mom-ted  on  insulating  bases,  the 
pins  being  located  in  the  interior  of  the  socket,  and 
effectually  protected  from  injury. 

The  plugs  consist  of  a  cast-iron  shell  surrounded 
by  a  piece  of  insulating  material,  in  which  are  set 
seven  small  brass  sockets  corresponding  to  the  split 
pins  in  the  main  sockets  mounted  on  the  car. 

There  is  also  pro\ided  a  line  relay  to  open  all 
unit  switches  should  the  current  supply  fail.  It  con- 
sists of  a  magnet  connected  across  the  current-supply 
mains  with  resistance  in' series,  the  armature  of 
which  holds  two  contacts  in  the  operating  circuit 
closed  against  the  '.cnsion  of  a  spring.  This  device 
is  a  decided  advant.ige  where  there  is  any  consider- 
able break  in  the  continuity  of  the  third  rail,  such  as 
often  occurs  at  switching  points,  and  has  been  used 
with  good  results  on  interurban  roads  where  the 
third  rail  is  interrupted  at  crossings. 


July  16,   1904 

Heavy  Electric  Traction  by  Alternating 
Currents.' 

By  p.  M.  Lincoln. 

Again  and  again  the  prophecy  has  been  made  that 
the  steam  locomotive  is  doomed  to  extinction — that 
electricity  will  take  the  place  of  the  steam  locomo- 
tive in  through  service  on  trunk  lines  just  as  it  has 
replaced  the  horse  as  a  motive  power  for  local  service 
on  urban  and  suburban  lines.  The  displacement  of 
the  horse  as  a  motive  power  has  been  complete. 
Not  only  that,  but  the  field  previously  occupied  by 
the  horse  has  been  broadened  and  extended  until 
the  service  rendered  has  approacned  both  in  weight 
of  vehicl.es,  speed  and  distance  traveled,  the  service 
rendered  by  steam  trunk  lines.  In  view  of  the 
extremely  rapid  growth  of  electric  traction  in  extent 
as  well  as  in  weights  of  the  cars  and  speeds,  the 
prophecy  that  the  steam  locomotive  is  about  to  pass 
is  not  a  surprising  one. 

With  this  prediction  in  mind,  therefore,  the  writer 
recently  undertook  to  look  up  the  records  of  one  of 
the  large  electric  manufacturing  companies  to  find 
the  extent  in  which  electricity  has  been  substituted 
for  steam.  The  writer  had  in  mind  such  well-known 
examples  as  the  equipment  of  the  Baltimore  and  Ohio 
tunnel  in  Baltimore,  the  New  York  elevated  lines  and 
the  proposed  electrification  of  Pennsylvania  and  New- 
York  Central  systems  in  and  around  New  York. 
Recalling  these  he  expected  to  find  many  typical 
examples  where  electricity  had  displaced  steam  for 
various  kinds  of  traffic.  It  was  surprising  to  find, 
therefore,  that  the  examples  above  mentioned  are 
practically  the  only  ones  where  such  substitution  has 
been  made  or  actively  undertaken  in  this  country. 
There  are  a  number  of  examples  where  the  service 
rendered  by  electricity  is  comparable  in  many  respects 
to  that  rendered  on  trunk  lines,  but  such  ser\'ice 
almost  invariably  has  been  due  to  the  expansion  of 
an  urban  or  suburban-electric  system,  and  does  not 
indicate  any  tendency  on  the  part  of  the  trunk-line 
managers  to  adopt  electricity  as  a  motive  power. 
Even  in  the  cases  cited  above  where  electricity  has 
been  substituted  for  steam,  the  change  from  steam 
to  electricty  can  hardly  be  said  to  have  been  made 
voluntarily.  The  New  York  Central  decided  to 
make  the  change  only  after  an  appalling  accident 
due  to  [he  obscuring  of  signals  by  the  smoke  of  loco- 
motives. In  the  case  of  the  Pennsylvania  railroad 
the  use  of  long  tunnels  w-hich  would  be  fouled  by 
locomotive  smoke  and  gases,  certainly  beyond  the 
point  of  comfort  for  passengers  and  possiblj'  beyond 
the  point  of  endurance,  practically  forced  the  adop- 
tion of  electricity.  The  class  of  service  represented  by 
the  Manhattan  Elevated  had  been  successfully  per- 
formed by  electricity  for  years  in  other  places  before 
a  realization  on  the  part  of  its  management  that  elec- 
tricity- as  a  motive  power  w-as  cheaper  as  w-ell  as  the 
public  indignation  against  the  smoke  nuisance  in 
New  York  finally  forced  the  adoption  of  electricity 
as  a  motive  power.  In  the  case  of  the  Baltimore  tun- 
nel it  required  an  edict  of  the  courts  before  the 
change  to  electricity  w-as  made. 

There  seem  to  be  two  reasons  for  this  surprising 
lack  of  progress  which  electricity  has  made  in  dis- 
placing the  steam  locomotive,  one  a  technical  and  the 
other  a  psychological  reason. 

First,  to  take  up  the  technical  reason.  Up  to. 
within  comparatively  recently  the  only  thing  that 
the  electrical  engineer  had  to  offer  for  trunk-line 
operation  w-as  the  well-know-n  direct-current  motor 
with  a  maximum  voltage  of,  say,  700,  and  the  neces- 
sary rotary-converter  equipment  that  normally  goes 
with  such  a  system.  To  this  system  there  are  ad- 
mittedly a  number  of  valid  objections.  In  spite  of 
these  objections,  how-ever,  there  has  been  no  time 
w-ithin  the  last  five  years  when  the  electric  companies 
would  not  have  undertaken  to  equip  any  trunk  line 
on  this  continent,  and,  furthermore,  they  w-ould  have 
guaranteed  to  render  at  least  the  same  service  as  is 
rendered  b}-  steam.  .As  to  the  relative  cost  of  such 
service  by  the  direct-current  system  compared  to 
steam  there  comes  in  a  question  as  to  the  character 
and  density  of  the  traffic.  In  many  instances  it 
could  be  show-n  that  the  trunk-line  traffic  could  be 
done  more  cheaply  by  electricity  than  by  steam,  even 
when  the  direct-current  system  was  used.  With 
heavy  trains  at  long  intervals,  however,  the  handicap 
against  electric  traction  increased  until  the  point  ar- 
rived where  practically  no  saving  could  be  shown. 
The  advent  of  the  alternating-current  motor  changed 
all  this.    This  point  will  be  returned  to  later. 

Perhaps  of  still  greater  import  is  the  second  rea- 
son oft'ered  to  explain  the  lack  of  progress  by  elec- 
tricity in  displacing  steam — the  psychological  one. 
The  electrical  engineer  must  not  only  develop  a  sys- 
tem which  is  capable  of  handling  the  traffic  of  a  trunk 
line,  but  he  must  also  convince  the  trunk-line  man- 
agers that  he  can  successfully  handle  their  traffic. 
Until  the  writer  made  the  investigation  referred  to 
above  be  had  remained  under  the  impression  that 
the  trunk  lines  were  installing  electricity  on  such 
branch  lines  as  were  unquestionably  suited  to  electric 
operation,  and  were,  in  short,  becoming  educated  to 
appreciate  the  advantages  of  electric  drive.  That  in- 
vestigation, however,  dispelled  such  ideas.  It  is  not 
the  trunk  lines  that  are  putting  in  the  many  high- 
speed and  heavy-service  electric  roads  latterly  s6 
common,  but  a  new-type  transportation  engineer,  and 
one  that  is  not  bound  by  the  traditions  of  the  steam 
railroads.     That   this   new   method   of  transportation 
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is  a  serious  rival  to  the  trunk  line  in  many  fields, 
and,  further,  that  it  is  bound  to  become  a  still  more 
serious  rival  is  unquestionable- 
It  is  appreciated  that  there  is  reason  why  the  trunk 
lines  should  hesitate  to  adopt  on  their  main  lines  at 
once  so  radical  a  change  as  that  of  electricity  as  a 
motive  power  instead  of  steam.  The  steam  locomo- 
tive is  doing  its  work  and  is  doing  it  well.  The 
first  essential  of  the  trunk-line  manager  is  to  move 
his  freight  and  passengers,  and  to  move  them 
promptly,  and  that  is  what  his  steam  locomotive  is 
doing.     Electricity,  therefore,   is  not  a  necessity,  he 
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Ihis  furnishes  a  working  conductor  with  both  a 
large  surface  and  large  current-carrying  capacity. 
But  the  expediency  of  equipping"  trunk-line  railway 
systems  with  third  rail  is,  to  say  the  least,  doubtful. 
An  OA'erhead  conductor  is  preferable  for  many  rea- 
sons. Raising  the  voltage  of  the  working  conductor 
cuts  this  Gordian  knot  at  once.  For  trunk  lines  a 
trolley  voltage  of  3,000  might  be  considered  as  a 
minimum  and  10,000  volts  would  be  proposed  with- 
out hesitation.  In  fact,  this  latter  voltage  has  been 
successfully  used  abroad  under  circumstances  much 
more  trying  than  would  obtain  with  a  single-phase 
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reasons;  it  is  only  an  improvement — and  of  that 
proposition  he  is  by  no  means  convinced,  and  ap- 
parently does  not  desire  to  be  convinced.  All  the 
electrical  engineer  asks  is  an  opportunity  to  prove 
that  he  is  prepared  to  do  successfully  the  work  that 
is  now  being  done  by  steam.  That  such  an  oppor- 
tunity- has  not  been  given  is  evident  from  the  record 
referred  to  above,  showing  the  remarkably  few  num- 
ber of  substitutions  of  electricity  for  steam. 

But  now  to'  return  lo  the  technical  question. 
Briefly,  the  question  is.  Can  trunk-line  traffic  be 
handled  economically  by  electricity?  Since  the  ad- 
vent of  the  single-phase,  alternating-current  motor 
our  answer  is  an  emphatic  yes.  With  the  direct- 
current  S3'stem  there  was,  perhaps,  some  doubt,  but 
that  is  entirely  removed  by  the  single-phase  motor. 

The  advantages  of  the  alternating  over  the  direct- 
current  systems  are  apparent.  Those  which  pertain 
particularly  to  hea\y  traffic  are: 

First — Elimination  of  the  trolley  voltage  lim.it,  re- 
sulting in  : 

(a)  Reduction  of  the  current  to  be  collected  by 
use  of  higher  trolley  voltages. 

(b)  Ability  to  use  overhead-contact  conductors 
rather  than  third  rail. 

Cc)   Increased  economy  both  in  copper  and  power. 

Second — Elimination  of  the  rotarj^  converter. 

It  is  in  the  elimination  of  the  trolley  voltage  limit 
set  by  the  maximum  alloAvable  voltage  that  can  be 
put  on  a  direct-current  motor  that  the  principal  ad- 
vantage accrues  to  the  alternating- current  system. 
To  do  the  work  that  is  now  done  by  the  steam  loco- 
motive requires  the  application  of  an  enormous  power. 
To  get  this  power  at  even  the  maximum  voltages 
allowable  in  direct-current  work  involves  currents 
which  would  often  nui  from  4,000  to  8,000  amperes 
for  the  operation  of  a  single  train.  The  delivery  of 
this  amount  of  power  from  the  sub-stations  to  the 
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system,  in  that  all  three  conductors  of  a  three- 
phase  system  with  10,000  volts  between  an}'  two  were 
used  as  working  conductors.  In  the  single-phase 
system  only  a  single  overhead  conductor  need  be 
used. 

Since  the  cost  of  conductors  to  take  power  from 
the  sub-stations  to  the  trains  is  the  greatest  single 
item  in  the  direct-current  system,  it  is  evident  that 
this  raising  of  the  trolley  voltage  is  a  large  factor 
in  cutting  down  the  cost  of  the  alternating-current 
relative  to  the  direct-current  system. 

The  elimination  of  the  rotary  converter  is  prob- 
ably the  next  difference  in 
order  of  importance.  Not  only 
does  the  use  of  alternating  cur- 
reuL  eliminate  a  large  element 
of  first  cost  and  an  element  of 
loss  averaging  probably  10  per 
cent,  but  by  making  available 
higher  trolley  voltages  it  also 
makes  the  total  number  of  sub- 
stations smaller  and  eliminates 
the  necessity  of  skilled  attend- 
ance at  the  sub-stations  that 
are  used. 

There  are  a  number  of  other 
points  of  advantage,  but  those 
mentioned  above  are  the  prin- 
cipal ones. 

When  we  come  to  consider 
trunk-line  traffic  with  electric- 
ity as  a  motive  power,  there 
are  two  distinct  problems  to 
discuss : 

First — Electricit}'  vs  steam, 
and, 

Second — Direct  current  vs. 
alternating  current. 
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First— Reduced  Weight  of  Locomotives.— Fortj-- 
five  per  cent,  of  the  weight  of  a  steam  locomotive 
and  tender  available  for  traction  is  about  the  average 
obtained  at  present.  In  the  electric  locomotive  every 
pound  of  weight  is  available  for  fraction.  The  weight 
of  an  electric  locomotive  to  do  a  given  service  may 
therefore,  so  far  as  tractive  effort  is  concerned,  be 
cut  down  to  at  least  one-half  that  required  by  steam. 
In  ordinary  practice,  too,  the  weight  of  the  loco- 
motive and  tender  constitutes  from  five  per  cent, 
to  25  per  cent,  of  weight  of  the  train.  Electric  trac- 
tion can,  therefore,  by  this  one  consideration,  save 
from  2V2  to  12^  per  cent,  of  the  power  now  required 
under  steam  service.  Or,  to  put  it  in  another  way, 
the  live  freight  per  train  may  be  increased  with 
electric  traction — considering  tractive  effort  alone — 
from  2V2  per  cent,  to  12  per  cent,  over  steam. 

Second — Uniform  Torque. — Another  condition  that 
will  serve  to  enhance  still  further  the  difference  in 
weight  is  the  uneven  torque  exerted  by  the  steam 
locomotive  within  a  single  revolution  of  the  drivers 
as  compared  with  the  perfectly  even  torque  as  ex- 
erted by  the  electric  locomotive.  A  given  weight  on 
drivers  is  therefore  more  effective  in  the  electric 
than  in  the  steam  locomotive,  or,  in  other  words, 
for  a  given  useful  tractive  effort  less  weight  is  re- 
quired on  the  drivers  of  an  electric  than  a  steam 
locomotive. 

Third — Perfectly  Balanced  Drivers. — The  electric 
locomotive  not  only  has  a  perfectly'  even  torque  at 
all  points  in  the  revolution  of  the  drivers,  but  the 
drivers  are  always  in  perfect  balance.  In  this  respect 
it  is  decidedly  superior  to  the  steam  locomotive,  where 
a  perfect  balance  is  an  impossibility.  At  high  speeds, 
therefore,  the  pounding  of  the  steam  locomotive  on 
the  track  is  one  of  the  greatest  elements  in  the  de- 
terioration of  the  permanent  way-  This  element  of 
deterioration  of  track  would  be  entirely  avoided  by 
the  use  of  electric  drive. 

Fourth — Fewer  Repairs. — Compared  to  the  electric 
motor,  the  steam  locomotive  is  an  extremely  delicate 
and  complicated  piece  of  apparatus.  Imagine,  for 
an  instant,  if  you  can.  a  steam  boiler  and  an  engine 
operating  under  the  conditions  met  and  successfully 
met  by  the  street-railway  motor  in  everydaj"-  practice. 
Railway  motors  have  been  known  to  make  a  mileage 
of  as  much  as  450,000,  requiring  renewal  of  bearings 
only.  Such  a  record  with  a  steam  engine  and  boiler 
under  such  conditions  is  unthinkable,  as  well  as  un- 
reasonable to  expect  in  view  of  the  greater  number 
of  parts  and  the  reciprocating  motion. 

On  account  of  this  greater  sturdiness  and  less  lia- 
bility to  damage  on  the  part  of  the  electric  locomo- 
tive, it  follows  that  to  render  a  given  service  fewer 
electric  than  steam  locomotives  will  be  required, 
because  the  proportionate  number  in  the  roundhouse 
will  not  be  so  great.  The  result,  therefore,  is  not 
only  a  smaller  repair  bill  but  also  a  smaller  number 
of  machines   to  provide,   house  and  care  for. 

Fifth — Utilization  of  Waterpower. — The  use  of 
electric  traction  gives  an  opportunitj'^  for  the  utiliza- 
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Diagram  of  Motor  Circuit,  Fig.  5.     Diagram  of  Motor  and  Resistance  Connections. 

ELECTROPNEUMATIC    CONTROL    FOR    METROPOLITAN    ELEVATED    RAILWAY   IN    CHICAGO. 


trains  means  both  expensive  conductors  and  large 
losses.  But  the  expense  and  the  loss  are  perhaps 
not  the  greatest  problems.  These  currents  must  be 
taken  from  the  conductors  into  the  trains  through 
a  moving  contact-  This  requirement  in  turn  demands 
a  working  conductor  with  a  large  surface,  and  even 
under  the  most  favorable  conditions,  is  a  problem 
that  demands  the  most  careful  consideration.  The 
usual   solution   is   the   installation   of  the  third   rail. 


As  to  the  latter  question  there  is  no  doubt.  The 
alternating-current  system  is  the  better  in  practically 
every  particular.     The  main  reasons  are  given  above. 

As  to  the  first  question  there  is  perhaps  cause  for 
greater   discussion   than   on    the    second,   but   to    my 
mind    there    is    no    greater    cause    for    doubt- 
Advant.\ges  of  Electricity. 

The  following  points  of  advantage  in  electric  drive 
for  trunk  lines  may  be  offered: 


tion  of  waterpower  that  is  impossible  with  steam. 
This  point  is  of  particular  interest  to  Canadians, 
both  because  of  the  scarcity  of  coal  and  the  abun- 
dance of  waterpower.  The  same  reason  for  the  con- 
sideration of  electric  drive  holds  true  for  a  large 
part  of  the  w^estern  United  States.  This  same  con- 
sideration has  caused  the  Swedish  government  to 
determine  upon  a  change  on  all  the  railroads  of 
Sweden  from  steam  to  electric   drive,  and  the  ^"^t 
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active  steps  looking  toward  this  change  have  already 
been  taken. 

Sixth — Multiple  Control. — The  electric  drive  lends 
itself  easily  to  distant  control.  It  is  not  necessary, 
therefore,  with  electric  drive  to  have  the  point  of 
application  of  power  and  the  intclli.ccncc  that  gov- 
erns the  application  of  that  power  at  the  same  place. 
It  is  possible  to  subdivide  the  electric  drive  into  rel- 
atively small  units  and  place  them  at  intervals  through 
the  train,  still  retaining  control  over  the  individual 
units  at  a  central  point.  This  avoids  both  the  neces- 
sity of  concentration  of  weight  at  the  front  of  the 
train  as  well  as  the  excessive  drawbar  pulls,  both  of 
which  problems  are  of  no  small  dimensions  in  steam 
practice. 

Seventh — Smoke  and  Cinders. — The  abolition  of 
the  smoke  and  ciinlers  of  the  present  steam  loco- 
motives,  although,   perhaps,   it   d*ic>   not   add   to  the 
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Track  Repairing  in  New  York  City. 

The  accompanying  pictures  arc  reproductions  of 
photographs  taken  Ijy  the  New  York  correspondent 
of  the  Western  Electrician  and  illustrate  the  method 
of  repairing  and  relaying  tracks  in  New  York  city 
without  suspending  the  traflic  of  surface  cars. 

Fig.  1  was  taken  just  below  the  Cooper  Union 
Building  on  Third  Avenue  and  Eighth  Street  and 
shows  a  crossing  temporarily  deposited  at  the  side 
of  the  roadway.  This  construction  is  all  of  one 
piece,  made  up  before  it  is  brought  from  the  shops 
and  needing  but  little  work  upon  it  to  fit  it  for  its 
final  position  on  the  tracks.  When  the  worn-out 
crossing  has  been  prepared  for  removal  the  new  rails 
are  moved  over  on  rollers  and  the  work  of  bolting 
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Application    of   Salts   of   Radium   to  the 

Study  of  Atmospheric  Electricity.' 

By  Th.  Moureaux. 

In  current  observations  of  atmospheric  electricity, 
the  value  of  the  potential  of  the  air  is  generally 
obtained  by  means  of  dropping  water.  This  method, 
perfect  in  warm  countries,  is  impracticable  in  our 
climate  on  account  of  the  freezing  of  the  water,  the 
receiver,  in  many  cases,  being  installed  under  the 
eaves  of  elevated  buildings,  in  a  place  devoid  of 
means  of  heating.  Attempts  have  been  made  to 
protect  the  stem  of  the  dropper  from  freezing,  chiefly 
by  means  of  a  covering  of  wool,  or  by  adding  to 
the  water  a  certain  quantity  of  alcohol  or  glycerine ; 
but  these  means  present  rather  serious  difficulties 
in    practice.     In    fact,    the    registering    of    variations 
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Fig.  1.     Crossing  Third  Avenue. 

economy  of  the  electric  system,  still  it  is  an  advan- 
tage in  its  favor  tliat  would  be  vastly  appreciated 
by  the  traveling  public. 

Eighth — Economy. — Practically  all  the  points  above 
mentioned  are  in  the  direction  of  increased  economy. 
In  addition,  however,  we  have,  in  case  steam  power 
is  used,  the  vast  difference  between  the  economy  that 
can  be  obtained  from  relatively  large  stationary 
engines  operated  in  conjunction  with  condensers  on 
the  one  hand,  as  against  the  locomotive  on  the  other, 
which  must  necessarily  run  non-condensing  and  in 
which  the  losses  by  radiation,  relatively  small  grate 
area  and  enormous  changes  in  load  are  necessarily 
severe.  The  question  of  relative  economy  between 
steam  and  electric  motive  power  on  trunk  lines  was 
considered  by  Mr.  A.  H.  .Armstrong,  in  a  paper  read 
by  him  before  the  Canadian  Society  of  Civil  Engi- 
neers. November  19.  1903.  From  his  analysis  and 
conclusions  it  is  safe  to  assert  that  nine-tenths  of 
the  trunk-line  traffic  of  this  continent  can  be  operated 
more  economically  by  electricity  than  by  sleam.  This 
showing  is  made,  too,  on  the  basis  of  using  steam- 
generated  power.  The  showing  is  bound  to  be  much 
better  where  waterpower  is  available,  as  is  the  case 
practically  throughout  the  whole  of  Canada. 

The  foregoing  remarks  have  only  touched  the  sur- 
face of  this  question,  and  this  discussion  is  not  in- 
tended to  be  exhaustive.  A  complete  discussion 
would  take  up  vastly  more  time  than  has  been  al- 
lotted to  this  paper.  If  those  to  whose  attention 
these  words  come  would  carry  away  two  idea_s  the 
writer  would  be  satisfied.     These  are: 

First — That  there  is  some  merit  in  the  proposition 
to  operate  trunk  lines  by  electricity;  that  it  is  at 
least   worth   investigation. 

Second — That  the  electric  companies  arc  not  only 
prepared  to  build  equipments  for  trunk  lines,  but 
also  are  prepared  to  guarantee  their  successful  op- 
eration. 


Fig.  2.     Fourth  Aveuue  and  Fourteeiuh  Slieet. 


TRACK    REPAIRING    IN    NEW    YORK    CITV, 

it  down  occupies  only  a  few  minutes  and  necessitates 
a  minimum  of  interference  with  the  traffic. 

The  next  photograph  (Fig.  2)  represents  the  inter- 
section of  Fourth  Avenue  and  Fourteenth  Street. 
The  work  at  this  point  was  particularly  complicated 
on  account  of  the  Fourth  Avenue  conduits  having 
to  be  entirely  rclaid  over  the  subway  excavation,  and 
added  difficulties  were  encountered  when  the  new 
conduits  were  placed  along  Fourteenth  Streqt  to 
take  the  place  of  the  old  horse-car  line.  The  street 
was  in  the  condition  depicted  for  several  weeks  and 
gangs  of  men  were  working  on  it  night  and  day, 
the  ordinary  vehicular  traffic  being  accommodated 
on  the  right  or  left  of  the  tracks  according  to  cir- 
cumstances.    On  the  right  is  seen  the  flagman,  who 


Chicago  Street-railway  Situation. 

By  the  action  of  the  City  Council  on  July  nth 
the  Chicago  Union  Traction  Company  is  ordered  to 
vacate  within  90  days  Adams,  Harrison,  Desplaines 
and  other  streets  in  which  it  has  been  operating  as 
the  lessee  of  the  Chicago  Passenger  Railway  Com- 
pany and  on  which  the  franchise  has  expired.  The 
right  to  operate  in  these  streets  is  to  be  offered  to 
the  highest  bidder,  and  sealed  bids  are  to  be  re- 
ceived on  several  plans,  for  which  terms,  conditions 
and  specifications  are  to  be  furnished  by  the  city. 
It  was  further  ordered  that  the  commissioner  of 
public  works  be  instructed  not  to  issue  any  further 
permits  to  the  Union  Traction  Company  for  the  pur- 
pose of  reconstructing  any  part  of  its  new  system 
without  first  referring  the  requests  to  the  council 
for  consideration. 

The  negotiations  between  the  local  transportation 
committee  and  the  Chicago  City  Railway  Company 
have  been  delayed  by  disagreement  on  the  universal 
transfer  question.  Several  experts,  however,  will 
be  consulted  on  this  point,  and  it  is  thought  a  tenta- 
tive ordinance  will  be  ready  for  presentation  to  the 
City  Council  before  the  summer  vacation  of  that 
body. 


FIG.     3.       TRACK    REPAIRING    NEAR     BOROUGH     HALL, 
BROOKLYN. 

regulated  the  traffic,  and  a  second  man  provided 
with  a  whistle  warned  the  workmen  of  the  approach 
of  the  cars.  Between  the  tracks  is  seen  a  man, 
who,  as  a  general  rule,  would  duck  beneath  the 
track  itself  as  a  car  went  by,  and  as  the  cars  pass 
at  this  point  at  the  rate  of  at  least  three  a  minute, 
men  working  in  such  positions  had  to  display  un- 
usual agility.  In  spile  of  the  unusual  danger  of  the 
work,  accidents  are  very  rare,  and  the  men  get  so 
accustomed  to  the  approach  of  cars  and  to  the  fore- 
man's whistle  that  they  keep  hold  of  their  tools  and 
duck  their  heads  almost  automatically.  At  the 
extreme  left  is '  shown  one  of  the  portable  lamp 
standards  used  to  illuminate  the  tracks  at  night. 

The  picture  in  Fig.  3  shows  an  entirely  different 
method  of  replacing  tracks,  and  was  taken  outside 
the  Borough  Hall,  Brooklyn.  In  this  case,  owing 
to  the  variety  of  alternate  routes,  the  entire  traffic 
was  suspended  from  midniHit  Saturdav  until  six 
a.  m.  on  the  following  Monday,  and  the  photograph, 
taken  at  noon  on  Sunday,  shows  a  section  of  newly 
laid  track  on  which  a  specially  trained  gang  of 
about  100  men  had  worked  continuously  for  '12 
hours.  In  this  case  a  crossing  and  about  100  yards 
of  new  track  were  relaid  between  Saturday  night 
and  Monday  morning,  when  the  ordinary  traffic  was 
resumed. 


Lord    Kelvin,    the    Nestor    of    electrical    engineers, 
celebrated   his   eightieth   birthday  on  June  26th  last. 


of  the  potential  is  frequently  interrupted  in  winter, 
at  least  during  severe  cold. 

The  discovery  of  the  salts  of  radium  by  Professor 
and  Mrs.  Curie  places  in  the  hands  of  physicists  a 
new  method,  applicable  to  all  places  and  in  all  sea- 
sons. Professor  Curie  having  had  the  kindness  to 
place  at  our  disposal  some  samples  of  salts  of  radium 
of  different  degrees  of  activity,  we  have  successively 
executed  a  comparison  between  them  and  the  »water 
dropper  now  in  use.  The  method  adopted  for  these 
experiments  is  as  follows ;  In  a  copper  disk  about 
four  centimeters  in  diameter  and  two  millimeters 
in  thickness,  Professor  Curie  hollowed  out  to  a 
depth  of  half  the  disk's  thickness  a  cavity  15  milli- 
meters in  diameter;  at  the  bottom  of  this  cavity  he 
placed  a  thin  sheet  of  asbestos,  on  which  was  placed 
a  decigram  of  radium-bearing  chloride  of  barium. 
A  plate  of  aluminum  -about  o.t  millimeter  in  thick- 
ness was  then  carefully  soldered  to  the  copper  disk, 
in  such  a  manner  as  to  hermetically  seal  the  capsule 
thus  formed.  On  the  face  of  the  disk  opposite  the 
aluminum  plate  was  soldered  a  copper  lube  which 
fitted  exactly  the  ordinary  tube  of  the  water  reservoir 
at  its  free  extremity.  The  value  of  the  potential  can 
then  be  ascertained  as  one  wishes,  either  by  means 
of  radium  or  by  means  of  the  water  dropper  at 
two  points  as  near  as  possible  to  each  other. 

Experiments  were  made  at  the  observatory  of  Pare 
Saint-Maur  during  the  months  of  March  and  April. 
1903,  with  this  apparatus.  Three  capsules  were  stud- 
ied successively.  In  one,  one  of  the  first  samples 
of  radium  obtained  from  Professor  and  Mrs.  Curie 
in  1899,  was  used.  Its  radio-activity  was  not  de- 
termined, but  the. experiment  showed  that  the  activity 
of  this  salt  was  not  sufficient.  In  fact,  the  needle 
of  the  electrometer  established  equilibrium  very 
slowly  with  the  atmospheric  potential.  Rapid  varia- 
tions, for  example,  were  considerably  weakened; 
moreover,  the  portions  of  the  registered  curve  in- 
dicated constantly  a  potential  clearly  less  than  that 
indicated  by  the  water  dropper;  and,  finally,  the  re- 
turn to  zero  was  extremely  slow.  The  second  capsule 
contained  radium-bearing  chloride  of  barium,  of' 
activity  5.000  times  that  of  uranium.  The  curves 
obtained  from  this  second  sample  did  not  differ 
materially  from  the  preceding;  they  showed  that 
here  also  the  radio-activity  was  insufficient  to  guar- 
antee that  the  registered  values  were  equal  to  the 
real  value  of  the  potential  near  the  capsule,  and,  on 
account  of  the  slowness  of  the  movement  of  the 
needle  of  the  electrometer,  the  details  of  the  varia- 
tions were  equally  reduced  or  altogether  suppressed. 
Finally,  the  third  capsule  contained  a  decigram 
of  raclinni-bearing  chloride  of  barium  30,000  times 
that  of  uranium. _  This  radio-active  power  gave  to 
the  observed  variations  of  the  potential  a  sensitive- 
ness as  great  as  did  the  water  dropper. 

This  third  capsule  was  placed  at  the  extremity  of 
the  _  tube,  and  the  potential  was  taken  alternately, 
during  regular  intervals,  with  the  radium  and  the 
water  dropper.  In  both  cases  the  state  of  equilib- 
rium and  the  return  to  zero  were  reached  with  equal 
rapidity;  the  same  details  were  obtained  with  radium 
and  with  the  water  dropper,  and  at  the  moment 
when  either  apparatus  was  substituted  for  the  other 
the  agreement  of  the  curves  was  perfect.  The  ex- 
periment was  prolonged  during  several  days,  and 
gave   constantly   the   same   results;    the   capsule    has 

I.  From  the  Annuaire  dc  l,i  Societe  Meteorologique  de 
France.  The  author  is  director  of  the  observatory  at  Pare 
St.  Maur,  The  Article  was  translated  by  Miss  "R.  A.  Edwards 
fiT   the   United  States  Monthly   Weather  Review. 
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consequently  been  put  into  active  use ;  tests  made 
frqm  time  to  time  have  shown  that  the  radium-bear- 
ing: salt  loses  none  of  its  energy.  But  after  eight 
months  of  exposure  to  the  air,  it  has  been  ascertained 
that  the  aluminum  plate  alters  with  the  weather,  under 
the  influence  of  the  radiation  from  the  radium,  and 
does  not  sufficiently  protect  the  salt  from  changes 
of  humidity.  Professor  Curie  thought  that  a  good 
varnish  would  probably  suffice  to  protect  the  con- 
tents of  the  capsule  from  variations  of  atmospheric 
luimidity :  the  experiment  was  made  by  spreading 
over  the  capsule  several  thicknesses  of  special  varnish 
used  at  carriage  factories  for  fine  carriages.  This 
varnish,  almost  impervious  to  changes  of  weather, 
assures  a  perfect  and  durable  protection.  Moreover, 
it  has  the  advantage  of  offering  less  resistance  than 
the  aluminum  plate  to  the  radiations  of  radium,  so 
that  by  doing  away  with  this  plate,  in  some  fonn  of 
capsule  that  may  be  finally  adopted,  a  salt  of  less 
radio-activity,  obtainable  at  a  more  reasonable  price, 
could  probably  be  used.  Experiments  are  continuing 
in  this  line  under  the  direction  of  Professor  Curie. 

This  process  possesses  then  all  the  requirements 
for  efficiency,  providing  the  salt  is  endowed  with 
proper  radio-activity  and  that  it  is  perfectly  protected 
from  the  influence  of  humidity. 

The  advantages  in  nsing  salts  of  radium  in  ob- 
servations of  atmospheric  electricit\'  are  numerous. 
We  will  cite  the  principal  ones :  The  constancy  of 
the  height  above  ground  of  the  point  where  the 
potential  is  taken  ;  facility  in  raising  this  point  so  as 
to  be  above  buildings,  trees,  and.  in  a  word,  above 
all  kinds  of  obstacles  that  by  modifying  the  shape 
of  equipotential  curves  greatly  impair  their  value 
as  useful  observations ;  the  total  suppression  of  break? 
resulting  from  stoppage  in  dropping,  due  to  impuri- 
ties in  the  water  or  to  freezing  temperature:  less 
frequent  personal  attention ;  the  abolishing  of  the 
water  reservoir  and,  consequently,  considerable 
diminution  in  the  expense  of  installation  and  of 
maintenance;  extension  of  the  metliod  to  the  polar 
regions,  where  the  study  of  these  phenomena  is  par- 
ticularly interesting. 


with  the  electrometer,  it  would  act  rapidly  and  should 
be  quite  independent  of  all  atmospheric  troubles." 


In  a  letter  describing  his  apparatus  more  fully,  Mr. 
Moureaux  says : 

"The  apparatus  with  which  I  made  these  observa- 
tions, and  which  was  constructed  for  me  by  Pro- 
fessor Curie  himself,  is  described  briefly  in  the  An- 
nuaire  of  the  ^leteorological  Society  of  France.  The 
capsule,  as  it  is  called  therein,  is  represented  in 
section  in  the  accompanying  figure. 


"(CC)  is  a  disk  32  millimeters  in  diameter  and 
three  millimeters  in  thickness.  It  is  cut  away  to  a 
depth  of  one-half  its  thickness  at  (R),  leaving  a 
circular  cavity  15  millimeters  in  diameter.  On  the 
opposite  side  of  (T)  there  is  soldered  a  tube  of 
copper,  which  is  held  in  place  by  friction  at  any 
point  along  tlie  tube  that  carries  the  water  used  in 
the  water-dropping  collector.  At  the  base  of  the 
cavity  there  is  placed  a  thin  sheet  of  the  finest  sort 
of  asbestos,  known  as  amianthus  or  earth  flax,  which 
is  represented  by  the  heavy  black  line.  This  is  in- 
tended to  keep  the  radium  salt  in  place,  since  on 
this  sheet  of  amianthus  there  is  placed  one  decigram 
of  the  radio-active  chloride  of  barium,  having  a 
strength  of  30,000,  and  represented  on  the  diagram  by 
the  dots  at  (R).  Finally,  the  salt  of  radium  was 
at  first  covered  with  a  plate  of  aluminum  o.i  milli- 
meter in  thickness,  and  represented  by  the  sectional 
line  (AA),  which  was  soldered  to  the  copper.  But, 
after  some  months  of  exposure,  this  plate  of  alumi- 
num was  attacked  by  the  emanations  from  the  radium 
and  pierced  by  numerous  holes,  through  which  the 
atmospheric  moisture  could  penerate.  In  order  to 
remedj'  this  inconvenience,  and  with  the  advice  of 
Professor  Curie,  after  having  completely  dried  the 
capsule.  I  covered  the  perforated  plate  of  aluminum 
with  several  layers  of  an  excellent  varnish,  resisting 
all  bad  weather. 

"This  operation  was  performed  in  December,  and 
since  that  epoch  the  apparatus  has  operated  with 
the  greatest  regularits'.  It  is.  therefore,  probable 
that  the  plate  of  aluminum  ought  to  be  suppressed 
in  the  construction  of  a  new-  apparatus.  You  will 
find  the  reproduction  of  two  of  my  daily  curves  in 
the  Comptes  Rendus  of  the  Southport  meeting  of  the 
International  Meteorological  Committee,  pp.  64  and 
65  of  the  French  edition." 


The  application  of  radium  to  the  determination 
of  the  electric  potential  at  any  point  in  the  atmosphere 
was  independently  made  bv  several  persons ;  possibly 
it  was  first  suggested  bv  Professor  F.  Exner  af  Vi- 
enna. It  undoubtedly  constitutes  a  most  convenient 
substitute  for  the  water  dropper,  the  flame  of  burn- 
ing gas,  or  the  various  forms  of  induction  apparatus, 
and  it  will  be  w^orth  while  for  those  interested  in 
the  subject  to  look  up  its  earlier  bibliography  and 
to  ascertain  the  relative  reliability  of  different  meth- 
ods. 

Under  date  of  April  9th,  Professor  Rutherford 
suggests  an  improvement  on  i^foureaux's  method  of 
exposing  the  radium  and  securing  it  from  the  influ- 
ence of  the  w-eather.  nameh',  "b3'  enclosing  the  radium 
"preparation  hermetically  in  a  very  small  thin-walled 
bulb  which  allows  most  of  the  |S-rays  to  escape.  If 
the  outside   of  the   bulb   is   silvered   and   connected 


As  to  the  relative  reliability  of  various  collectors, 
Linke  has  shown  that  the  water  dropoer  gives  dif- 
ferent results  or  varies  in  its  sensitiveness  in  pro- 
portion to  the  pressure  under  which  the  stream  of 
water  is  flowing;  the  greater  the  pressure  the  greater 
the  number  of  small  drops  formed  per  second,  and 
therefore  the  greater  the  sensitiveness.  He  has  also 
shown  that  in  using  a  radio-active  substance  as  col- 
lector the  sensitiveness  increases  with  the  increase 
in  the  velocity  of  the  wind  and  the  consequent  con- 
vection of  the  emanations. 


Electrical  Decorations  at  a  Lawn  Party. 

The  art  of  decorative  lighting  was  beautifully  dis- 
ployed  at  a  recent  lawn  party  given  by  Mrs.  Harold 
F.  McCormick  to  her  friends  on  the  grounds  of 
her  beautiful  Lake  Shore  Drive  residence  in  Chicago. 
The  accompanying  illustration,  although  taken  by 
daylight,  and  therefore  not  showing  advantageously 
the  electric-lighting  devices  used  in  producing  the 
vcr}'  brilliant  effect  achieved,  gives  ^n  idea  of  th-2 
beauty  of  the  surroundings. 

More  than  1,500  electric  lights  were  used  on  the 
large  lawn,  and  these  were  tastefully  arranged  amid 
trees  and  foliage  plants  transplanted  from  the  North 
Shore  woods,  which  furnished  the  forest  feature. 
The  natural  beauty  of  the  lawn,  with  its  velvet  sod 
dotted  with  vines,  flowers  and  shrubbery,  furnished 


the  trees,  shrubberj-,  flowers,  walks,  booths  and  ob- 
jects of  art  that  constituted  the  brilliant  scene. 

The  whole  affair  was  probably  the  most  elaborate 
and  successful  of  its  kind  ever  seen  in  Chicago. 
and-\vas  due  to  a  combination  of  good  taste  and 
lavish  expenditure.  Many  of  the  art  lamps  and  de- 
signs were  very  costly.  The  work  was  done  by  Mr. 
Willy  H.  Lau  of  Chicago,  an  expert  in  decorative 
effects.  Current  was  obtained  from  the  mains  of  the 
Chicago  Edison  Company.  A  concealed  cable  was 
suspended  along  the  fence,  and  from  it  the  wires 
were  conducted  beneath  the  sod  to  the  tables  and 
other  outlets,  so  that  no  wires  were  visible.  Most 
of  the  1,500  lights  were  of  four  and  eight  candle- 
power.  An  unusually  large  number  of  cut-out  boxes 
were  placed  throughout  the  grounds  as  a  precaution 
against  accident. 


Operating  Expenses  of  Waterpower 
plants. 

[From    the    Question    Box    of   the    National    Electric    Light 
Association.] 

Question. 
What  are  average   operating  expenses  per  horse- 
power-year of  waterpower  plants  of  different  sizes? 
Answers. 
Herbert  McNulta,  electric-lighting  and  railway  de-_ 
partment,  Anaconda  Copper  Mining  Company.  Ana- 
conda,   Mont. :     Our    waterpower   plant    consists    of 
two  150-kiIowatt  alternating-current  generators,  each 
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the  groundwork  for  the  artists.  The  guests  on  en- 
tering were  at  once  attracted  by  the  harmonious 
blending  of  white,  red,  green  and3''ellow  electric  lamps. 
These  took  the  form  of  fruit,  flowers  and  other 
adaptations.  Along  the  paths  were  rose  bushes  bear- 
ing their  burden  of  wax  and  glass  roses,  the  former 
done  in  yellow  and  the  latter  in  red,  illuminated  by 
electric  light.  The  grapevines  contributed  large, 
tempting  bunches  of  electric  grapes  and  the  trees 
throughout  the  grounds  bore  fruit  made  of  four  and 
eight-candlepow^er  electric  bulbs. 

In  the  center  of  the  grounds  was  the  large  dancing 
pavilion,  illuminated  with  miniature  electric  bulbs, 
with  an  occasional  electrolier  of  artistic  design.  The 
stand  occupied  by  the  Hungarian  band  and  the  booth 
occupied  by  the  Hindoo  juggler  were  decorated  with 
costly  lighting  designs.  A  striking  feature  was  the 
lily  pond,  in  which  floated  water  lilies  done  in  a 
perfect  blend  of  colors,  no  wires  being  visible.  Two 
vaudeville  performances  were  conducted  in  different 
parts  of  the  grounds,  and  at  these  the  lighting  was 
done  b}'  small  bulbs  arranged  in  novel  design. 

Everj'where  throughout  the  garden  there  were  cosy 
nooks  and  corners  in  which  had  been  placed  tables 
on  which  an  elaborate  repast  was  served  later.  There 
were  50  of  these  tables,  the  larger  ones  having  beau- 
tirul  lamps  or  candelabra  and  the  smaller  ones  lighted 
with  miniature  electric  candles.  Several  of  these 
lamps  are  shown  in  the  picture.  The  large  pillars  of 
the  fence  surrounding  the  grounds  were  crowned  with 
prominent  electric  balls  which  shed  their  light  upon 
the  gaily  gowned  women,  the  soberly  dressed  men, 


connected  to  turbine;  two  60-kilowatt  arc-light  ma- 
chines on  one  wheel ;  two  lOO-kilowatt,  500-volt  gen- 
erators on  one  wheel.  Total  capacity  of  electrical 
machinerj',  620  kilowatts.  Flume  of  wood,  three 
miles  long,  supplying,  at  maximum,  water  enough 
to  develop  500  kilowatts  at  switchboard.  This  plant 
feeds  into  trunk  lines  connecting  to  two  steam  plants. 
The  average  annual  output  of  waterpower  plant  for 
two  years  was  1,700,000  kilowatt-hours ;  average  elec- 
trical load,  194  kilowatts.  The  flume  had  been  in 
service  10  years,  the  waterwheels  and  generators  six 
years,  and  the  repairs  to  flume  and  machinery  were 
unusually  high  for  these  reasons.  The  following 
are,  in  round  figures."  the  operating  expenses  per 
kilowatt-hour,  not  including  any  depreciation,  su- 
perintendence, taxes  or  general  expenses : 

Repairs    to    building    0.007  cents 

Repairs  to   dams  and   conduits 0.097     " 

Repairs  to    turbine  and   electrical  machinery....  0.102     " 

Labor,    dynamo    tenders    0.242     " 

Labor,    flume    tender    0.033     " 

Sundry    supplies    0.014     " 

Total     0.515  cents 

.  The  flume  was  practically  gone  in  12  years. 
E.  H.  Mather.  Portland.  "Me.:  A  modern  water- 
power  plant  of  about  1.500-horsepower  capacity  can 
be  operated  for  $3  to  $4  per  horsepower-year,  which 
includes  only  labor  and  material  used  at  the  power 
station. 


More  than  half  of  the  world's  output  of  copper 
is  produced  In  the  United  States.  The  total  produc- 
tion in  1903  was  565,820  long  tons,  of  which  tlie 
United  States  contributed  298.650  tons:  Spain  and 
Portugal,  49.740 :  Mexico,  45,315 ;  Japan,  3i.35o ; 
Chile,  30,930;  Australasia,  29,000;  Germany,  21,205, 
and  other  countries  smaller  amounts. 
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"Ix  Ti.ME  of  peace  prepare  for  war."  That's  what 
the  Japs  appear  to  have  done,  and  with  good  results. 
Similarly,  the  central-station  man,  in  these  long  sum- 
mer days,  may  well  lay  Iiis  plans  for  next  winter's 
campaign.  He  ."^hould  overhaul  his  equipment  for 
melting  ice  in  water  pipes,  and,  if  ht  ua^  a  \v?ter- 
I't  wer  plant,  ice  at  the  intake  rack  should  not  find 
l-un  unprerr.red-  Some  valuable  liin's  on  methods 
nf  fighting  ice  in  hj'dro-elcctric  plant;:,  tr.ken  from 
ti.o  Question  Box  of  the  National  Electric  Light  As- 
sic:r^'.ion,   are  therefore  gi'.'cn  m  this  issue 


Re-newed  utterance  of  an  old  complaint  was  made 
b\  a  recent  speaker  before  the  St.  Louis  Railway 
Club.  "While  the  railroads  are  spending  millions 
for  various  equipment,  to  reduce  expenses  and  im- 
prove operation,  not  one  cent,  nor  one  moment's 
time,  is  devoted  to  procuring  and  carefully  training 
the  telegraph  operators  they  place  in  charge  of  their 
most  valuable  pi-operty.  When  an  operator  is  to  be 
employed  it  is  a  fish-net  proposition,  and  whatever 
is  caught  is  pressed  into  the  service,  his  habits  and 
qualifications  not  fully  known  for  some  time  after- 
ward. One  appropriate  remedj*  for  this  condition 
would  be  the  establishment  of  a  telegraph  school  by 
as  many  as  five  or  six  large  railroads,  the  only  obli- 
gation required  of  each  road  being  to  furnish  trans- 
portation for  the  student  to  school  and  employ  such 
students  as  become  operators,  the  school  to  be  made 
thorough,  teaching  every  branch  of  the  work." 
Various  suggestions,  including  government  super- 
vision through  the  Interstate  Commerce  Commission, 
have  been  made  with  the  idea  of  raising  the  grade 
of  railroad  telegraphers.  The  low  rate  of  wages 
paid  to  railroad  telegraph  operators  is  of  course 
mainly  responsible  for  the  existing  condition  of  af- 
fairs, and  the  railroad  coinpanies  have,  of  course, 
the  remedy  in  their  own  hands.  The  school  idea  is 
all  right,  but  it  should  be  supplemented  by  the  very 
practical  inducement  of  increased  remuneration  fnr 
better  service. 


A  Chicago  daily  newspaper  declares  that  the 
wastage  of  water  pumped  from  Lake  Michigan  b}- 
the  municipal  waterworks  represents  a  sum  of 
"something  like  $636,000  a  year.*'  It  goes  on  to 
say  that  "Our  waterworks  are  an  object  lesson  in 
municipal  ownership.  Whenever  the  socialist  yawp- 
ers  wish  to  commend  the  municipal  ownership  of 
public  utilities  they  say:  'Look  at  the  waterworks.' 
Well,  look  at  them,  and  what  do  you  see?  You  see 
tlie  "ivorst  managed  public  utility  in  the  universe.  It 
is  safe  to  say  that  nowhere  else  on  the  globe  are 
there  waterworks  which,  at  heavy  expense,  pump 
four  times  as  much  water  as  is  needed,  and  all  on 
account  of  bad  management.  Does  anybody  believe 
that  a  private  company  that  owned  the  waterworks 
would  put  up  with  a  waste  of  75  per  cent,  for  20 
years?  Private  parties  are  accustomed  to  keep  a 
close  watch  on  the  annual  depreciation  of  properties 
from  wear  and  tear  and  to  guard  against  it  as  far 
as  possible.  A.  private  company  could  take  the 
waterworks  of  this  cit\'  and  make  them  economical 
and  profitable  within  a  year." 

It  is  but  fair  to  add  that  this  criticism  comes  from 
a  bitter  opponent  of  the  city  administration  and  rep- 
resents an  extreme  view.  Probably'  few  responsible 
persons  could  be  found  who  would  seriously  pro- 
pose to  take  the  control  of  the  waterworks  from  the 
city  authorities  and  place  it  in  the  hands  of  a  pri- 
vate corporation.  Every  person  in  the  community 
is  concerned  in  the  supply  of  water,  liberal  in 
amount  to  diminish  the  fire  risk  and  wholesome 
in  quality  to  insure  good  health.  But  the  case  of 
electric-lighting,  street-railway  and  telephone  utili- 
ties is  quite  different.  These  conveniences  are  not 
universal  in  their  application.  In  view  of  the  laxity 
in  the  operation  of  the  waterworks,  it  is  not  wise 
to  e.xtend  municipal  administration,  entangled  with 
political  ambitions  and  extravagances,  to  enterprises 
where  such  control  is  not  imperative. 


Phv.^ic.\l  research  leads  the  investigator  into 
channels  of  curious  interest.  It  would  seem  to  be  a 
far  cry  frton  the  phenomena  of  radlo-aclivity  to  the 
.'iciion  uf  aiucbthctics  such  as  are  used  in  medicine, 
yet  as  the  result  of  the  work  of  J.  Qiunder  Hose, 
the  distinguished  physicist  of  Calcutta,  ii  is  known 


that  anaesthetics  diminish  the  "electric  response  of 
matter."  or  the  return  to  equilibrium  after  an  exci- 
tation, either  because  they  increase  the  viscosity  or 
diminish  the  elasticity'  of  the  material.  If  that  is 
so,  it  is  intelligible  that  the  matter  affected  should 
be  unable  to  follow  the  extremely  rapid  vibrations 
which  give  rise  to  N-rays-  J.  Becquerel,  following 
this  line  of  research,  as  we  learn  from  a  contribution 
in  Comptes  Rendus  abstracted  by  an  English  con- 
temporary, has  examined  the  action  of  anaesthetics 
in  diminishing  the  transmission  of  N-raj's  and  the 
response  to  their  impact.  He  used  a  hollow  cone  of 
aluminium  or  copper,  and  placed  the  source  of 
N-rays  under  its  base.  The  sensitive  screen  \vas 
placed  at  the  apex,  and  the  whole  enclosed  in  a_  ves- 
sel which  could  be  filled  with  air  or  with  the  vapor 
of  chloroform  or  other  anaesthetic.  It  was  then 
found  tliat  if  tlie  base  was  protected  against  the  im- 
mediate action  of  the  chloroform,  by  means  of  a  plate 
of  thin  glass,  the  rays  passed  in,  spite  of  the  presence 
of  the  vapor  if  the  source  was  enclosed  in  a  box  of 
glass,  wood  or  cardboard ;  but  all  action  ceased  if  the 
box  was  made  of  aluminum  or  copper.  The  author 
concludes  that  aluminum  and  copper  lose  their  trans- 
parency for  N-rays  when  the  surface  which  receives 
the  radiation  (in  this  case  the  base  of  the  cone) 
or  the  surface  from  which  the  rays  proceed  (in  this 
case  the  box  containing  the  source}  is  exposed  to 
the  action  of  an  anaesthetic.  Glass,  wood  and  card- 
board, on  the  other  hand,  always  allow  the  radiation 
to  pass.  The  author  is  inclined  to  believe  that  the 
N-rays  consist  of  two  different  radiations,  one  of 
them  traversing  glass  and  other  substances  with  the 
velocity  of  light,  or  nearly  so,  as  shown  by  the  index 
of  refraction,  and  a  form  of  energy  which  is  only 
propagated  slowly  and  which  stops  at  the  surface  of 
chloroformed  metals. 

These  results  are  very  interesting  and  seem  to  in- 
dicate, dimly,  some  confirmation  of  the  daring  theory 
that  the  forces  of  protoplasm  are  electrical,  in  large 
part  at  least,  and  that  tlicy  give  rise,  under  special 
conditions,  to  the  phenomena  which  constitute  life 
and  which  may  be  in  part  arrested  or  altogether 
stopped  by  the  administration  of  anaesthetics. 


In  a  recently  published  report  on  the  municipal 
Iramways  of  Hull,  England,  Mr.  W.  C.  Hamm,  the 
L'nited  States  consul  in  that  citj',  expresses  surprise 
that  the  double-deck  car  is  not  more  extensively 
used  in  the  United  States.  He  says  that  the  double- 
deck  cars  are  popular  in  Hull,  and  that  all  the  cars 
in  use  are  of  that  pattern.  Smoking  is  permitted 
anywhere  on  the  upper  level,  and  the  outlook  from 
this  elevation  is  pleasant.  Ladies  prefer  not  to  climb 
the  stairs  usually,  although  the  ascent  is  tzsy.  The 
upper  deck  is  particularly  selected  by  the  men,  and 
seldom  is   either  section  uncomfortably  crowded. 

The  picture  drawn  is  a  pleasant  one,  but  the  con- 
ditions are  those  of  a  medium-sized  English  city, 
where  life  is  taken  easily  and  tranquilly.  In  the 
rush  and  hurry  of  large  American  cities  the  double- 
deck  cars  would  not  do  at  all.  Two  conductors 
would  be  needed — one  for  each  deck — during  the 
rush  hours  and  perhaps  for  every  trip.  The  cars 
are  heavy  and  cumbersome,  and  the  danger  of  ac- 
cidents in  crowded  city  streets  would  be  increased. 
Despite  iSIr.  Hamm's  contrary  belief,  it  is  also  prac- 
tically certain  that  under  such  "step-lively"  condi- 
tions as  obtain  in  New  York,  Chicago  or  Boston, 
no  double-deck  car  could  .load  and  unload  passen- 
gers as  quickly  as  a  single-decker.  Again,  in  many 
American  cities  the  cars  pass  under  elevated  tracks 
or  bridge  structures,  and  the  headway  required  for 
the  towering  double-deck  car  would  be  prohibitive. 
Then,  too,  there  is  an  increasing  tendency  toward 
street-railway  subways  or  tunnels  under  the  con- 
gested streets  of  large  cities,  and  the  two-decker 
does  not  lend  itself  to  this  service.  Climatic  con- 
ditions, furthermore,  are  unfavorable  to  the  double- 
deck  car  in  the  United  States. 

For  the  reasons  given  and  for  others  which  might 
be  mentioned,  there  seems  to  be  no  place  for  the 
double-deck  car  in  large  American  cities,  and  it  is 
doubtful  if  they  are  practicable  in  smaller  cities 
either,  owing  to  their  size,  cost  and  lack  of  flexibility 
in  operation.  For  pleasure  riding  in  summer  the 
upper  platform  of  tlris  type  of  car  has  decided  ad- 
vantages, but  as  an  all-around  car  the  double-decker 
is  not  adapted  to  the  conditions  of  American  street 
railroading. 


July  i6,   1904 

Fighting  Ice  in  Waterpower  Plants. 

[l-ruui    Ilic    Oucstion     liox    of    the    National    Ek-ctric    Light 
Association,] 

Question. 

How  is  ice  handled  in  waterpower  plants,  and  what 
method  is  used  to  prevent  it  trom  interfering  with 
ihc  power  service?  Is  the  ice  worked  through  the 
racks,  removed  from  the  river  entirely,  or  passed  over 
the  dam? 

Answers. 

E.  P.  Maxwell,  superintendent  Dixon  Power  and 
Lighting  Company,  Dixon,  ill. :  We  have  four  wheels 
(see  diagram),  markt-d  (A),  that  take  water  direct 
from  the  end  of  the  dam  and  three  wheels,  marked 
(B),  that  take  water  from  the  race.  If  we  wish  to 
clean  rack  No.  i,  we  shut  down  tJie  wheels  niarked 
(A)  and  open  and  carry  the  load  with  wheels  (B-BB). 
As  soon  as  the  wheels  are  closed  the  suction  stops 
and  the  ice  or  drift  comes  up  to  the  surface  of  the 
water  and  is  carried  over  the  dam.  If  we  wish  to 
clean  rack  No.  2,  we  close  wheels  (.BBB),  and  open 
and  carry  the  load  with  wheels  (AAA)  ;  then  \yc 
push  the  ice  down  below  up  in  the  race,  and  the  drift 
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we  fish  out.  Working  it  in  this  way,  we  clean  them 
very  easily  and  quickl}^ 

Union  Electric  Light  and  Power  Company,  Union- 
ville,  Conn.:  We  consider  it  best  to  leave  the  ice 
in  the  dam  and  river,  both  on  account  of  the  expense 
and  for  the  prevention  of  anchor  ice.  letting  it  freeze 
up  as  close  to  the  rack  as  it  will,  and  leaving  only 
room  for  a  rake  to  work  up  and  down  on  the  rack 
to  remove  any  small  particles  of  ice  or  other  material 
that  may  clog  there.  A  river,  pond  or  canal,  once 
solidly  frozen  over,  prevents  any  further  trouble  from 
anchor  ice. 

L.  E.  Watson,  Kearney,  Neb. :  We  endeavor  to 
keep  floating  ice  out  of  our  canal  until  it  becomes 
rotten,  when  we  throw  it  over  our  waste  weir.  Our 
aim  is,  however,  to  keep  our  canal  covered  with  ice 
as  long  as  possible,  thereby  getting  rid  of  slush.  We 
consider  it  very  bad  practice  to  work  it  through  the 
racks. 

Calvin  W.  Rice,  New  York  city :  A  convenient  way 
of  preventing  floating  ice.  sticks,  etc.,  from  interfering 
witli  the  service  is  to  string  a  boom  across  the  flume 
or  forebay,  some  distance  above  the  racks.  Prefer- 
ably, the  boom  should  be  at  an  angle  with  the  direc- 
tion of  the  flow  of  the  stream,  so  that  the  ice  and 
brush  go  automatically  toward  the  spillway.  It  is 
preferable  to  remove  all  debris  entirely. 

C.  H.  Hollingsworth,  Cheboygan,  Mich.:  The  float- 
ing ice  is  usually  passed  over  the  dam,  but  if  it  is 
not  possible  to  do  this,  and  the  ice  is  present  in  large 
quantities,  it  must  be  taken  from  the  water  and  re- 
moved entirely  from  the  plant.  It  is  not  possible 
lo  work  the  ice  through  the  racks  unless  it  is  re- 
duced to  slush,  and  even  then  it  will  seriously  inter- 
fere with  the  operation  of  the  turbines,  often  stopping 
them  entirely.  This  difficulty  is  more  easily  pre- 
vented than  cured,  by  arranging  headgates  outside 
the  racks,  and  placing  the  entire  gate  openings  under 
water.  The  bulkhead  in  which  the  gates  are  located 
will  then  act  as  a  skimmer,  and  all  floating  matter 
can  be  floated  over  the  dam  or  through  an  ice  sluice. 
If  this  arrangement  is  not  possible,  a  cheap  substi- 
tute is  found  in  a  elance  boom  of  the  pattern  known 
as  a  stiff  boom.  This  can  be  built  either  of  logs  or 
square  timber  and  set  across  in  front  of  the  head- 
gates  at  an  angle  with  the  current :  the  smaller  the 
angle  the  more  efficient  will  be  the  boom.  It  is  ad- 
visable to  have  the  boom  two  tiers  high,  so  that  it  will 
float  low  in  the  water. 

C.  L.  Hoon.  Georgetown,  Colo. :  We  have  about 
one  mile  of  steel  pipe  line  rangine  in  size  from  iS 
inches  at  the  lower  end  to  :i6  inches  at  the  intake, 
with  a  total  head  of  700  feet,  or  303  pounds  pressure. 
We  run  continually.  23  hours  per  day.  and  at  no  time 
is  there  less  than  250  cubic  feet  per  minute  pouring 
through  the  pipe.  In  January  the  ice  began  to  gather 
upon  the  inside  of  the  pioe.  and  it  continued  to  grow 
thicker  each  dav  until  the  head  was  reduced  65  or 
70  pounds  by  friction.  Other  pipes  in  the  county  had 
frozen  solid  and  the  tlants  closed  down.  We  could 
not  afford  to  close  down,  and  as  a  last  resort  we 
put  a  25-horsepower  steam  boiler  about  20  feet  from 
the  intake  and  put  steam  in  the  water  at  that  point 
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just  as  fast  as  that  boiler  could  make  it.  The  tem- 
perature of  the  water  in  the  tail-race  before  we 
began  using  the  steam  was  30  degrees.  After  a 
continual  flow  of  steam  in  the  pipe  line  for  five  days 
and  a  half,  we  raised  the  temperature  to  32  degrees, 
which  soon  cut  the  ice  from  the  pipe. 

E.  H.  Mather,  Portland.  Me. :  The  only  satisfac- 
tory way  to  prevent  difficulty  from  anchor  ice  is  to 
prevent  its  formation  by  arranging  a  large  millpond 
or  forebay  so  that  the  water  will  remain  comparatively 
quiet  and  readily  freeze  over. 

Easton  (Pa.)  Power  Company:  For  a  1,500-horse- 
power  plant  fed  by  a  nower  canal,  we  use  a  number 
of  booms  placed  50  feet  apart  for  a  distance  of  a 
quarter  of  a  mile  above  the  intake.  This  arrange- 
ment calms  the  water  and  facilitates  freezing.  Our 
greatest  trouble  is  with  thin  ice  that  forms  in  patches 
on  the  canal  surface  and  gradually  thickens  while 
floating  down  the  two-mile  level.  The  booms  hold 
this  back  for  some  time  till  it  works  under  and 
crowds  down  along  the  racks.  It  is  then  necessary 
to  employ  men  with  rakes  to  keep  the  racks  clear. 
Part  is  worked  through  and  part  is  removed  en- 
tirely— an  operation  of  considerable  difficulty  and  ex- 
pense. 

Augusta  (Ga-)  Railway  and  Electric  Company: 
Ice  may  sometimes  be  removed  from  forebay  before 
getting  into  wheels  by  having  side  outlet  to  drain 
surface  water  from  the  forebay. 

Fred  B.  Hubbeil,  Westport,  Conn. :  We  find  the 
cheapest  and  most  effective  method  of  dealing  with 
anchor  ice  to  consist  in  the  maintenance  of  a  boom 
of  logs  across  the  head-race  and,  at  exceptional  times, 
a  continual  raking  of  the  racks.  This  last  winter 
we  have  had  no  trouble,  as  the  river  and  raceways 
have^een  frozen  solid  continuously. 

Franz  Koster,  New  York  city:  European  prac- 
tice in  disposing  of  ice  is  to  build  in  the  intake 
canal  special  ice-breakers  or  deflectors  and  to  provide 
a  collecting  basin  at  the  end  of  the  canal  in  which 
such  ice  as  passes  the  deflector  and  the  breaker  is 
collected  and  discharged  to  the  river  by  means  of  a 
sluicegate  or  icetrap,  which  is  lowered,  allowing  the 
ice  to  pass  over  it.  The  deflector  for  floating  ice  is 
triangular  in  plan,  located  at  one  side  of  the  intake 
canal  and  built  so  as  to  extend  above  the  water  level, 
so  that  the  ice,  traveling  at  a  high  velocity,  is  forced 
against  it,  its  direction  of  flow  is  changed,  and  it  is 
shot  over  the  overflow  dam. 

Question. 

What  methods  have  beep  successfully  employed  lo 
obtain  relief  from  slush  or  anchor  ice? 

Answers. 

Union  Electric  Light  and  Pow'er  Company,  Union- 
ville,  Conn.:  There  are  different  kinds  of  anchor 
ice — one  kind  that  will  go  readily  through  the  racks 
and  will  clog  in  the  wheels  and  stop  them,  and  an- 
other- kind  that  will  gather  at  the  racks  and  clog. 
but  by  means  of  vigorous  raking  can  be  worked 
through  any  ordinary  rack,  and  once  through  the 
rack  will  pass  readily  through  the  wheel.  In  the 
former  case  the  very  best  thing  to  do  is  to  shut  down 
until  the  ice  stops  running,  for  when  it  gets  clogged 
in  the  wheels  it  takes  a  long  time  to  thaw  out.  In 
the  latter  case  it  is  usually  advisable  to  keep  running 
and  keep  the  racks  clear  by  raking.  However,  as 
anchor  ice  usually  comes  on  the  first  cold  nights  of 
the  season,  we  find  it  best  to  shut  down  completely 
and  allow  the  canal  to  freeze  over  solidly,  which  it 
will  do  faster  than  if  the  current  were  running 
swiftly,  and  when  once  frozen  over  there  is  no  further 
trouble  from  anchor  ice- 

L.  E.  Watson,  Kearnej'-,  Neb.:  Thus  far  we  have 
not  been  able  to  do  away  with  slush  ice  entirely,  but 
we  are  not  troubled  now  nearly  as  much  as  we  have 
been  heretofore.  Our  main  desire  is  to  keep  our 
still  bay  frozen  as  long  as  possible.  To  this  end  we 
have  put  in  boom  logs,  which  quiet  the  water  and 
allow  early  freezing.  At  times  when  slush  is  ex- 
pected we  endeavor  to  have  at  least  three  inches 
going  over  our  waste  weir.  We  have  a  long  boom 
placed  at  an  angle  with  the  weir,  so  that  it  tends  to 
throw  over  all  floating  slush.  We  find  that  it  is 
necessary  at  such  times  to  keep  a  man  cleaning  this 
weir  from  the  adhering  slush.  We  have  also  low- 
ered our  racks  so  that  the  upper  end  is  below  the  sur- 
face of  the  water.  This  tends  to  keep  the  iron  at 
the  same  temperature  as  the  lower  water. 

Calvin  W.  Rice,  New  York  citj'':  I  know  of  no 
method  of  successfully  obtaining  relief  from  anchor 
ice.  but  recommend  that  provision  be  made  for  an 
inclosed  flume  for  a  considerable  distance  previous  to 
entering  the  penstock,  and  where  this  is  impossible 
to  have  a  wide  and  smooth  channel  to  keep  down  the 
rate  of  flow..  This  works  in  two  ways — first,  there 
are  no  sharp  points  at  which  the  anchor  Ice  seems  to 
form ;  and,  second,  the  choking  of  the  stream  is  pre- 
vented. 

C.  H.  Hollingsworth.  Cheboygan  ''lich. :  The  only 
positive  method  of  obtainine"  relief  from  slush  or 
anchor  ice  is  having  a  sufficiently  large  millpond 
above  the  power  plant  to  allow  such  ice  either  to  melt 
or  come  to  the  surface.  This  ice  Is  formed  in  rapids, 
and  If  the  approach  to  the  turbines  is  swift  water,  it 
is  a  difficult  matter  to  get  rid  of  it.  The  length  of 
still  water  requfred  to  dispose  of  it  is  governed  by 
the  character  of  the  stream  above  the  penstock  and 
the  velocity  of  the  current,  and  may  be  a  distance  of 
two  miles  or  more. 

Little  Falls  (Minn.")  Waterpower  Company:  With 
an  experience  of  i7  years  in  the  operation  of  water- 
power  plants,  we  have  not  yet  been  able  to  find  a 
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method  for  getting  rid  of.  anchor  ice.  There  is,  a  vast 
difference  on  this  river  (the  Mississippi)  between 
slush  and  anchor  Ice.  The  slush  ice  is  on  top  of  the 
water  and  can  be  taken  care  of  by  men  at  the  head- 
gates  by  either  removing  It  entirely  from  the  water 
with  scoops  or  by  breaking  it  up  and  letting  it  pass 
through  the  wheels.  The  anchor  ice,  with  which 
we  are  occasionally  troubled,  is  a  very  small,  dia- 
mond-shaped icicle,  which  is  usually  carried  down 
by  the  current  from  three  to  five  feet  below  the  sur- 
face of  the  water  and  in  such  a  mass  that  it  clogs  up 
the  head-racks,  and  with  three  men  on  the  lo-foot 
rack  we  have  been  unable  to  keep  the  rack  clean. 
When  we  have  been  troubled  with  anchor  ice  it  has 
come  down  the  river  immediately  after  the  first 
freeze-up  and  interferes  with  our  operation  for  not 
over  24  hours ;  after  the  river  is  once  frozen  over 
the  trouble  ceases. 

Easton  (Pa.)  Power  Company:  Slush  or  anchor 
ice  will  usually  go  through  the  wheels  without  diffi- 
culty, except  in  the  most  .severe  weather.  We  have 
had  only  one  instance  of  a  waterwheel  clogging  and 
freezing  while  running — a  51-Inch  McCormick  tur- 
bine, which  was  afterward  thawed  out  by  fires  built 
inside  the  turbine  chamber. 

E.  H.  Mather.  Portland.  Me. :  With  a  plant  where 
the  anchor  ice  floats  near  the  surface,  relief  can  some- 
times be  obtained  by  constructing  floating  guides  In 
front  of  the  rack,  leading  diagonall"  to  a  side  sluice- 
way through  which  the  anchor  ice  will  run  off  and  not 
pass  through  the  rack.  In  a  plant  where  the  water 
passes  through  the  rack  with  much  force  It  is  doubt- 
ful If  there  Is  a  device  that  will  give  any  more  relief 
than  the  common  hand  rake. 

Franz  Koster,  New  York  city:  For  disposing  of 
anchor  or  slush  ice,  a  barrier  a  few  feet  high  is  built 
across  the  bottom  of  the  Intake  canal  before  it  reaches 
the  collecting  basin.  This  barrier  is  curved,  and  one 
end  terminates  at  a  sluice-gate  built  In  the  overflow 
wall  of  the  canal.  To  discharge  the  ice  this  gate 
i?  operated  from  above,  either  electrically  or  by  hand. 
It  Is  also  common  practice  to  deepen  the  intake 
canal  before  reaching  the  barrier,  and  thus  reduce 
the  speed  of  the  water  and  collect  all  the  ice  at  this 
point. 

E.  S.  King,  Merrill,  Wis. :  I  believe  rafts  nlaced 
In  the  forebav  or  pond  so  that  the  water  will  pass 
under  cover  for  some  distance  before  reaching  the 
racks  will  cure  the  trouble  In  many  cases.  We  ran 
for  nine  years  in  connection  with  a  sawmill.  During 
this  time  the  pond  for  a  distance  of  500  feet  above 
our  racks  was  covered  with  logs,  nnd  we  never  ex- 
perienced any  trouble  with  ice.  For  the  last  four 
vears  we  have  had  trouble  every  year  until  a  coat- 
ing of  ice  is  formed  over  the  pond,  when  it  ceases, 
but  frequeutlv  troubles  us  again  in  the  spring  during 
cgld  snaps  after  the  ice  has  gone  out. 


Engineers  Inspect  New  Interlocking 
Steel  Sheeting. 

About  .^o  engineers  and  other  guests  were  given  an 
opportunity  on  July  Sth  to  inspect  the  new  inter- 
locking steel  sheeting  used  by  the  Jackson  &  Cor- 
bett  Company  In  construction  work  where  casings  or 
cofferdams  are  required.  The  party  was  taken  out  in 
two  large  tally-hos  and  was  in  charge  of  George 
W.  Jackson  and  John  J.  Corbett.  At  the  foot  of  Har- 
rison Street  an  inspection  was  made  of  the  Incline 
being-  constructed  for  the  outlet  of  the  Illinois  Tun- 
nel Company  to  Grant  Park.  Here  the  steel  sheeting 
used  to  support  the  adjoining  prooerty  is  driven  to  a 
depth  of  from  eight  to  35  feet.  The  advantage  over 
the  old  method  of  pile-driving  and  wood-casing  Is  evi- 
dent from  the  fact  that  sections  of  the  interlocking 
casing  were  easily  driven  through  a  variety  of 
obstructions.  At  one  place  the  steel  slieeting  was 
driven  through  an  obstruction  which  proved  later 
after  excavation  to  be  a  section  of  the  old  dock  said  to 
have  been  laid  in  1840. 

The  party  was  next  taken  to  the  North  Side 
pumping  station  to  see  the  steel  sheeting  which  had 
been  f^lrivfn  ihpfp  in  pnahlp  the  ronstrurtlon  of  the 
foundations  for  new  pumps.  The  interlocking  steel 
sheeting  has  been  patented  by  George  W.  Jackson 
and  August  Simon  and  is  used  for  cofferdams,  piles, 
water-tight  casings,  bridge  foundations,  water-tight 
bulkheads,  etc.  The  new  method  was  successfully 
employed  in  the  construction  of  the  foundations  of 
the  new  Randolph  Street  bridge  in  Chicago.  A  cof- 
ferdam 75  feet  wide  and  8.S  feet  long  was  constructed 
and  the  interlocking  sheeting  was  driven  to  a  depth 
of  31  feet  below  datum  without  any  damage  to  the 
foundations  of  adjoining  buildings.  A  four-inch  cen- 
trifugal pump  controlled  the  water  after  the  sheeting 
was  driven  and  the  channels  filled  with  clay.  The 
sections  are  made  In  all  lengths  and  can  be  used 
repeatedly,  an  advantage  being  the  ease  with  which 
ihp  steel  is  pulled  after  the  work  is  completed. 

The  trio  was  concluded  bv  a  verv  interesting  ride 
through  the  tunnels  of  the  Illinois  Tunnel  Company. 
-\  train  of  five  steel  cars  drawn  by  a  small  electric 
locomotive  carried  ihe  party  through  a  part  of  the 
20-niile  svstem  at  a  speed  of  18  miles  an  hour.  Stops 
^\'ere  made  at  the  corner  of  Franklin  and  Washington 
Streets  and  at  FifthAvenue  and  Tackson  Street.  The 
members  of  the  party  were  well  pleased  with  what 
they  had  seen. 
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Electric  Heating  and  the  Field  It  Offers 
Central  Stations.' 
By  James  I.  Ayer. 
There    are    many    convenient    electric    heaters    of 
small  current  consumption  that  are  effective  in  sup- 
plying wants  that  gas  cannot  meet,  or  when  possible 
with  gas,  the  contrast  is  even  more  marked  m  their 
favor    than    a    comparison    of    the    two    methods    of 
illumination,  and  1  will  mention  some  of  them. 

Electric  curling-iron  heaters  use  50  watts  and  are 
never  in  service  but  a  few  minutes  at  a  time.  The 
electric  heating  pad,  or  substitute  for  a  hot-w-ater 
bottle,  is  an  invaluable  device  when  required,  and 
uses  but  50  watts.  Electric  flatiroiis  are  made  for 
sewing-room  use  of  200  or  300-watt  capacity  and 
though  frequently  in  commission,  the  period  of  op- 
eration is  short,  so  that  the  monthly  consumption 
of  current  is  small.  They  save  many  weary  trips 
to  the  kitchen  for  a  hot  iron  to  press  a  seam,  a  bit 
of  lace,   and,   not   infrequentlv,   Johnny's   trousers. 

An  electric  teakettle  or  stove  u?ing  200  watts,  or 
a  small  cup  with  heater,  will  produce  afternoon  tea 
for  two,  -heat  the  baby's  milk  niglit  or  day,  heat 
shaving  water,  and  is  of  much  value  in  the  sick-room. 
With  two  small  stoves,  a  breakfast  of  eggs,  toast 
and  coffee  can  be  prepared  on  the  dining  table  while 
you  wait,  and  vou  will  not  wait  as  long  as  usual. 

A  chafing-dish,  of  course,  is  more  useful  for  gen- 
eral cooking  in  the  dining-room,  and  until  one  has 
"lived  with  ^n  electric  chafing-dish,"  he  does  not 
know  its  possibilities.  These  require  200  or  500 
watts,  according  to  the  size,  and  are  cheaper  to  op- 
erate at  lighting  rates  than  the  alcohol  kind. 

An  automatic  coffee-urn  for  the  breakfast_  table 
does  its  work  perfectly  in  from  10  to  20  minutes, 
using  200  to  400  watts,  according  to  size. 

For  the  man  of  the  house  inclined  to  tinker  an 
electric  soldering  iron,  using  from  100  to  200  watts, 
is  useful,  as  well  as  a  small  glue  pot. 

All  of  the  above-mentioned  articles  are  usually 
supplied  with  lamp-socket  plugs,  and  are  sold  ready 
to  connect.  There  is  nothing  in  the  way  of  special 
w^ork  required  to  put  them  into  service;  their  op- 
eration is  quickly  understood,  and  most  are  of  such 
low  price  as  to  be  easy  to  introduce.  Such  articles 
are  the  best  possible  advocates  for  the  more  ex- 
tended use  of  the  electric  service  in  the  household, 
and  will  do  much  to  make  a  satisfied  customer.  The 
fact  that,  except  the  heating  pad,  none  of  the  articles 
is  at  work  for  more  than  from  10  to  30  minutes 
at  a  time  makes  the  aggregate  for  the  month  but 
a  small  addition  to  the  total  bill,  yet  a  material  gain 
to  the  station,  for  it  is  added  output  on  existing 
service  \vires,  and  the  articles  serve  as  missionaries. 
Every  residence  customer  on  your  lines  should 
be  systematically  informed  of  the  advantages  of  these 
small  items,  their  introduction  urged,  and  a  record 
kept  of  the  purchases.  The  use  of  the  above  leads 
to  a  demand  for  electric  cooking  appliances  for  the 
kitchen,  and  irons  for  the  laundrj'. 

How  does  the  cost  of  electric  cooking  compare 
with  gas?     Here  we  have  a  burning  question. 

If  electricity  and  gas  could  be  used  at  equal  effi- 
ciencies for  the  various  cooking  operations,  this  topic 
would  have  been  omitted,  but  fortunately  that  is 
not  the  case.  Electric  cooking  apparatus  easily  op- 
erates at  an  average  efficiency  of  about  70  per  cent, 
and  gas  at  about  15  per  cent,  in  ordinary  practice  in 
domestic  kitchens.  I  am  aware  that  some  gas  opera- 
tions show  a  much  higher  value  and  others  less, 
and  in  the  hands  of  experts  better  average  results 
may  be  obtained,  but  this  is  equally  true  of  electric 
apparatus.  Jane  may  turn  on  the  oven  of  either 
system  a  Jia'lf  hour  in  advance  of  the  time  required. 
She  can  run  the  burners  under  the  kettles  wide 
open  and  waste  at  a  greater  rate  than  by  treating 
the  electric  heaters  in  the  same  manner,  for  they 
have  a  fixed  maximum,  and  it  is  all  heat :  but  whether 
gas  or  electric  cooking  is  reasonable  in  cost  depends 
much  on  Jane.  I  trust  you  will  pardon  me  if  I 
say  gas  varies  in  quality.  It  is  credited  with  having 
from  600  to  Soo  heat  units  per  cubic  foot,  and  it  de- 
pends on  the  pressure,  location,  kind  and  condition 
of  burners  as  to  whether  complete  combustion  occurs 
to  develop  all  these  heat  units.  Assuming  that  under 
average  conditions  700  Ireat  units  are  available  for 
every  cubic  foot  of  gas,  w-e  have  700,000  heat  units 
for  a  thousand  feet.  One  thousand  heat  units  equal 
0.2909  kilowatt-hours.  Allow  a  drop  of  one  per  cent, 
between  meter  and  heater  gives  us  0.293S  kilowatt- 
hours  for  1,000  heat  units.  On  a  basis  of  IS  per 
cent,  average  efficiency  for  gas  ranges,  we  have 
effective  105,000  B.  T.  U.  in  each  1,000  feet  of  gas. 

Electric  heat  at  an  average  efficiency  of  70  per 
cent,  equals  0.4197  kilowatl-hour  per  1,000  effective 
heat  units,  and  for  105,000  effective  there  would  be 
required  44.065  kilowatt-hours  to  give  the  same  re- 
sults. To  compete  with  gas  at  equal  rates  electricity 
will  have  to  be  sold — 

at  5.67  cents  per  K.  W.  H.  where  gas  is  at  $2.50  per  1,000  feet, 
at  4.S4  cents  per  K.  W.  H.  where  gas  is  at  2.00  per  1,000  feet, 
at  3.40  cents  per  K.  W.  H.  where  gas  is  at  1.50  per  1,000  feet, 
at  2.83  cents  per  K.  \V.  I!,  where  gas  is  at  1.25  per  1,000  feet, 
at  2.2-  cents  per  K.  W.  H.  wheicgas  is  at    i.oo  per  1,000  feet, 

The  above  is,  I  believe,  as  fair  a  comparison  as 
can  be  made  where  exact  comparisons  cannot  well 
be  secured.  The  results  above  quoted  have  been 
checked  by  records  made  in  the  same  family,  alter- 
nately using  gas  and  electricity  each  week  for  con- 
siderable periods  in  a  number  of  cases,  and  from  a 

T.  Abstract  of  a  paper  read  before  the  National  Electric  LiKht 
Association,  at  Boston,  May  24.  1904, 
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varietv  of  records  obtained  otherwise.  It  is  assumed 
that  suitable  equipments,  both  of  electric  and  gas  ap- 
pliances, arc  used. 

It  is  a  fair  statement  that  in  a  family  of  four  or 
more,  with  a  suitable  equipment  ^nd  ordinary  care, 
it  will  require  from  one  to  1V2  kilowatt-hours  per 
day  per  person.  Taking  the  higher  value,  this  at 
three  cents  a  kilowatt-hour  is  4¥2  cents  per  day,  or 
$1.35  per  month  per  person,  and  for  a  family  of 
four  equals  iS  cents  per  day,  or  $5-40  per  month; 
at  five  cents  per  kilowatt-hour,  it  is  7H  cents  per 
day,  or  $2.25  per  month  per  person,  and  for  four,  30 
cents  per  day,  or  $9. per  month.  If  economy  is  prac- 
ticed, these  amounts,  at  the  respective  rates,  can 
be  reduced  about  one-third.  Our  recorded  data 
show  an  average  of  about  20  per  cent,  less  than  the 
highest   value   quoted. 

A  variety  of  cooking  devices,  each  perfectly  adapted 
to  its  work,  entirely  independent  of  each  other,  sep- 
arately controlled,  having  fixed  temperature  limits,  so 
that  s^Liccessive  operations  may  be  performed  under 
exactly  the  same  conditions,  all  operating  with  no 
measurable  effect  on  the  room  temperature,  con- 
stitute in  brief  the  electrical  method.  When  it  is 
realized  that  the  principal  reason  for  the  failure  of 
the  cook  to  reproduce  her  best  results  is  because  the 
heat  supply  fluctuates  between  such  wide  limits, 
due  to  improper  care,  we  can  see  what  opposition 
we  shall  meet  from  the  doctors  when  they  realize 
this  personal  equation  is  being  eliminated  from  cook- 
ing operations.  Exact  methods  are  the  only  ones 
that  will  yield  uniform  results.  Imagine  your  central- 
station  service  with  the  boilers  controlled  in  the 
manner  of  the  average  kitchen  range. 

In  arranging  electric  cooking  apparatus,  we  have 
departed  from  the  conventional  form  of  fuel  stove 
or  gas  ranges,  because  electric  heat  permits  of  more 
convenient  arrangement,  and  an  electrical  outfit  can 
be  extended  to  meet  increasing  demands  without 
affecting  the  usefulness  or  efficiency  of  the  original 
equipment  A  panel  board  on  the  wall,  with  a  num- 
ber of  plug-switch  receptacles  and  an  ordinary 
kitchen  table  constitute  all  of  the  necessary  fixtures, 
the  heating  devices  consisting  of  ovens,  disk-heaters 
or  stoves.  Broilers,  griddles,  or  the  two  in  com- 
bination, waffle  irons  and  water  heaters,  all  of  which 
are  light  and  portable,  permit  the  selection  of  a  more 
or  less  elaborate  outfit  for  a  family  of  four,  which 
on  occasion  may  be  expanded  to  meet  the  require- 
ments of  10  times  that  number  without  changing 
the  effective  value  of  the  first  selection.  One  can 
start  with  one  or  two  articles  and  gradually  add 
to  the  equipment  as  may  be  desired. 

All  cooking  utensiles  for  the  kitchen  are  preferably 
made  without  heaters,  so  that  a  variety  for  different 
operations  may  be  used  on  a  single  heater.  More 
utensils  than  heaters  are  always  necessary  for  gen- 
eral cooking,  and  vessels  without  heaters  are  much 
lighter,  more  convenient,  more  easily  cleaned,  and,  of 
course,  cheaper. 

In  all  cases,  utensils  made  specially  for  electric 
stoves  should  be  used  with  them,  as  they  are  de- 
signed to  fit  and  temporarily  become  a  part  of  it 
while  in  position.  Dissatisfaction  with  disk  heaters 
is  the  result  of  operating  them  with  improper  vessels. 
Besides  the  above,  there  is  a  demand  in  residences 
for  electric  plate  warmers,  electric  water  heaters  for 
bathrooms,  laundrv  irons  and  electric  radiators. 

Electric  plate  warmers  are  usually  placed  in  the 
pantry,  and  supply  a  want  but  imperfectly  met  here- 
tofore. They  are  not  expensive  to  operate  for  those 
who  demand  them,  and  they  should  be  suggested 
when  arrangements  are  made  for  installing  wires. 
The  large  heat  capacity  of  water  makes  heating  it 
^  by  electric  heat  in  quantity  expensive,  yet  for  bath- 
rooms it  is  becoming  more  and  more  in  demand. 
Five  gallons  of  water  heated  to  190°,  when  added 
to  10  gallons  of  water  at  hydrant  temperature  in 
a  small  bathtub,  will  provide  one  with  a  warm  bath, 
while  eight  gallons  at  190°,  added  to  15  gallons  at 
the  hydrant  temperature,  would  be  rnore  desirable. 

The  former  would  require  1,750  watt-hours,  which 
at  five  cents  per  kilowatt-hour,  is  S.75  cents,  and  the 
latter  2,Soo  watt-hours,  costing,  at  the  same  rate,  14 
cents.  This  cost  is  not  excessive,  but  it  means  heat- 
ers of  1,750  and  2, Soo  watts  capacity,  respectively, 
which  must  be  turned  on  an  hour  before  the  water 
is  needed.  If  the  work  is  to  be  done  quicker,  then 
correspondingly  larger  heaters  and  service  wires  are 
necessary.  We  frequently  supply  pressure  boilers 
connected  to  the  water  mains,  containing  heaters 
of  smaller  capacity,  which  are  arranged  with  sub- 
divisions of  heat,  which  may  be  kept  on  continuously 
at  low  heat,  and  at  low  rates  they  are  not  prohibitive. 
Small  heaters  for  washstands,  that  may  be  con- 
nected to  the  supply  pipe,  are  being  developed,  but 
for  such  use  a  small  cup  that  will  quickly  heat  to 
the  boiling  point  a  pint  of  water  (requiring  for  this 
about  850  watts  for  three  minutes')  is  useful,  and 
current  is  not  so  likely  to  be  wasted.  The  cost  for 
heating  one  gallon  of  water  to  different  temperatures 
at  different  rates  is  here  given,  which  best  tells  what 
is  required  in  current  supply  for  a  given  result  in 
quantity,  temperature  and  time  as  well. 

Total  Tcm-     — Watts  used  for —  Cost  in  cents  with  current  at 

peraturc.       $in.  lom.  20m.  i  hour.       3c.         5c.         loc.  20c. 

100°    F...1296  648       324     108  .32  .544  1.088  2.17 

150°    297G  1488       744     248  .74  1.24  2-48  4-96 

175"  3744  1872   936  3'2  -94  i-SS  3-^2  6.24 

200°  4G08  2304  1152  384  1. 1 5  1.92  3.84  7.68 

2t2'  4992-  2496  1248  416  1.25  2.08  4.16  8.32 

The  equipment  of  domestic  laundries  will  be  found 
a  profitable  field.  The  family  requiring  but  one  iron 
will  need  a  size  using  about  500  watts,  and  it  will 
be  in  demand  from  five  to  10  hours  per  week,  ac- 
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cording  to  the  size  of  the  family.     This  means  from 
2,500  to   5,000  watt-hours   per   week. 

Radiators  are  in  demand,  and  are  used  to  ad- 
vantage, but  it  is  not  possible  to  do  usual  office  or 
house  heating  unless  current  may  be  obtained  at 
exceptionally  low  rates.  An  application  that  is  rea- 
sonable is  the  use  of  one  in  a  bathroom  for  taking 
off  the  chill  during  the  morning  bath.  For  such 
work  a  radiator  of  less  than  1,500-watt  capacity  is 
not  to  be  recommended,  and  one  of  2,000  watts  is 
belter.  The  latter,  operating  for  15  to  20  minutes, 
will  usually  answer  requirements,  making  a  total 
consumption  of  from  500  to  800  watt-hours.  There 
are  other  special  conditions  where  they  are  some- 
times used  to  advantage.  Being  easily  portable,  they 
are  valuable  about  the  house  for  occasional  use  for 
short  periods. 

For  electric  cooking  and  electric  laundry  work  in 
the  home,  it  is  clear  that  special  rates,  lower  than 
can  be  made  for  lighting,  are  essential  to  success. 
The  load  being  principaUy  a  summer  day  load,  makes 
special  low  rates  possible,  and  the  business  desirable. 
•One  method  that  has  been  practiced  is  to  install 
a  separate  meter,  making  no  restrictions  as  to  the 
amount  to  be  used,  thereby  offering  all  possible 
encouragement  to  the  customer.  Another  plan  is  to 
use  two-rate  meters.  Rates  on  either  plan,  in  most 
communities,  may  be  made  with  profit  as  low  as 
five,  and  in  many  cases  as  low  as  three,  cents  per 
kilowatt-hour  for  day  service. 

Electric  laundry  and  tailors'  irons  have  the 
widest  use  of  any  single  line  of  electrically  heated 
devices,  and  today  offer  the  broadest  single  field, 
for  development.  Being  best  known,  perhaps,  of  all 
electric  heating  devices,  it  is  perhaps  worth  while 
to  examine  them  in  detail,  in  relation  to  the  require- 
ments and  how  well  the  demands  are  met.  The 
home  needs  and  how  they  are  met  has  received  at- 
tention. Hotel  and  commercial  laundries  demand 
irons  for  constant  and  rapid  work.  In  the  majority 
of  cases  these  are  heated  over  gas  burners.  The 
rooms  are  usually  small,  and  when  the  gas  stoves 
have  done  their  best  it  is  a  place  to  avoid;  yet  here 
we  send-  our  linen  to  be  cleaned.  Though  this  is 
generally  so,  the  improvement  in  the  financial  con- 
dition of  laundry  owner.s  in  the  last  few  years  is 
such  that  they  are  seeking  better  methods,  and  are 
in  many  cases  looking  to  you  for  help  in  improving 
the  efficiency  and  sanitary  condition  of  their  estab- 
lishments. The  same  is  true  of  many  clothing  and 
similar  factories. 

The  electric  iron,  while  working,  is  passed  rapidly 
over  damp  and  frequently  wet  fabrics,  with  pressure 
constantly  applied.  This  treatment  demands  a  rapid 
supply  of  heat  for  the  work  and  for  the  constant  loss 
by  radiation,  which,  though  not  a  large  element  in  the 
normal  working  temperature,  still  is  a  constant  loss. 
Irons  are  made  with  a  given  generator  capacity  for 
the  different  classes  of  W'ork,  and  if  they  are  con- 
tinuously employed  in  the  regular  manner  their  tem- 
perature Is  fairly  uniform  and  results  are  satisfactory. 
When,  for  any  reason,  the  irons  are  left  with  the 
current  on  idle  for  even  five  minutes,  their  tem- 
perature rises  to  about  double  the  normal  working 
value,  and,  according  to  their  construction,  the  gen- 
erator or  winding  within  the  iron  goes  much  higher; 
in  15  or  20  minutes  the  temperature  is  still  higher, 
which  submits  the  heater  to  strains  that  finally  be- 
come destructive.  It  is  because  of  this  treatment 
that,  until  improvements  were  made  to  enable  them 
to  better  withstand  this  treatment,  the  product  was 
unreliable. 

Today  it  is  still  difficult  to  construct  irons  for 
rapid  work  that  will  give  good  service  without  some 
arrangement  to  prevent  the  overheating  when  idle. 
One  device  w^hich  accomplishes  this  operates  auto- 
matically to  reduce  the  current  suppl}'-  whenever  the 
iron  is  placed  on  its  stand,  and  this  incidentally 
effects  a  saving  of  25  per  cent,  or  more  during  such 
periods.  One  other  fault  incident  to  overheating,  not 
confined  to  electric  irons,  is  their  liability  to  burn 
the  garment  on  which  they  are  first  placed  when 
in  this  condition.  Complaint  is  sometimes  made 
about  the  breaklnsr  of  flexible  conductors,  and  this 
is  always  a  serious  fault  in  improper  installations. 
Cords  should  be  no  longer  than  necessary  to  permit 
the  free  use  of  the  Iron.  If  they  are  connected  to 
the  circuit  by  a  plug  switch,  placed  20  inches  above 
the  table  on  the  w'all  back  of  the  bench  and  suspended 
by  an  elastic  cord,  and  strung  from  the  ceiling  so 
there  is  not  more  than  two  inches  of  slack  between 
the  point  of  support  and  the  iron  when  placed  in  the 
center  of  the  bench,  there  will  be  no  complaint  of 
the   cords. 

All  irons  should  be  provided  with  a  suitable  ven- 
tilated stand  and  no  other  kind. 

The  advantages  of  the  irons  are  conspicuous;  they 
arc  always  clean:  heat  in  from  four  to  five  minutes; 
will  operate  continuously,  and  may  be  kept  at  prac- 
tically uniform  temperature  under  all  conditions  of 
service,  and  when  controlled  have  long  life  and,  in 
the  best  products,  in  common  with  other  types  of 
electric  heaters,  do  not  change  their  resistance  with 
continued  service. 

The  cost  for  operation  per  hour  varies  with  the 
size.  For  the  all-around  use  for  domestic  require- 
ments, without  a  regulator,  the  most  efficient  use 
from  500  to  550  watts.  The  regulators  effect  a  sav- 
ing in   such   service  of   from    15  to  20  per  cent. 

In  laundry  work  in   hotels  and  commercial   laun- 
dries,  the  irons  vary  in  size,  and  their  consumption 
is  from  350  to  600  watts  per  iron,  and  the  regulators 
effect   fully  20.  per  cent,   saving. 
In   clothing  and   similar   manufacturing  establish- 
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merits,  the  tailors'  irons  are  larger  and  require  from 
600  to  1,000  watts  per  iron,  and  the  average  is  per- 
haps 750  \yatts.  Except  where  electric  irons  are 
used,  gas  irons,  with  burners  within  them,  con- 
nected to  the  supply  with  rubber  tubing,  are  almost 
invariably  used.  They  have  no  end  of  trouble  with 
leaky  tubes,  which  frequently  burn  off,  break  or 
slip  off  the  connection ;  combustion  is  more  or  less 
imperfect,  and  they  are  dirty.  All  of  this  makes  a 
bad  sanitary  condition  and  a  constant  source  of 
trouble. 

As  to  the  durability  of  apparatus,  it  can  be  as- 
serted that  the  general  product  of  experienced  manu- 
facturers W'ill  give  quite  satisfactory  results,  if  cus- 
tomers are  thoroughly  and  carefully  acquainted  with 
what  is  necessary  for  fair  treatment.  Perhaps  a-stale- 
ment  of  performance  will  give  a  better  answer  re- 
garding durability  than  in  any  other  manner.  In  the 
winter  of  1902-3,  about  a  year  and  a  half  ago,  the 
Natural  Food  Company  of  Niagara  Falls,  N.  Y., 
began  the  manufacture  of  a  new  product  they  call 
Triscuit,  it  being  a  cracker  of  shredded  wheat  baked 
or  toasted  by  having  heat  applied  to  both  sides  at 
the  same  time.  The  operation  consists  of  passing 
the  product  through  a  machine  between  two  endless 
link  belts  enclosed  except  at  one  end.  The  links 
of  the  belts  are  electric  stoves,  and  are  so  arranged 
that  the  Triscuit  is  fed  in  and  held  pressed  between 
the  faces  of  two  stoves  throughout  the^  complete  cir- 
cuit of  the  machine.  The  operation  is  continuous. 
Each  machine  has  about  2,500  stoves  and  has  a  prod- 
uct of  17.500  triscuits  an  hour.  They  are  operating 
about  10.000  of  these  stoves,  and  their  failures  up  to 
date  have  been  less  than  one  per  cent,  from  all 
causes.  This  is  the  largest  development  of  electric 
cooking  in  the  world,  and  is  successful  in  every 
way;  the  cost  for  baking,  including  labor,  being 
less  for  the  same  amount  of  product  of  triscuits 
than  for  shredded  wheat  biscuit  using  coal. 
Discussion. 

Alex  Dow,  Detroit:  I  have  been  footing  the  bills 
for  an  electric  kitchen.  I  have  arrived  at  several 
conclusions  which  I  will  pass  out  to  you,  but  if 
anyone  wants  to  get  into  a  corner  and  argue  the 
matter  with  me  I  want  him  to  give  me  notice  so 
that  I  can  bring  Mrs.  Dow  to  help  me  out.  She  is 
responsible  rather  than  myself.  We  have  four  or 
five  kitchens  where  electricity  is  used  in  a  line  of 
houses,  but  only  one  of  them  is  under  my  personal 
observation.  My  conclusions  are  as  follows :  The 
peak  load  is  in  advance  of  the  usual  maximum 
lighting  in  the  residence  district.  That,  in  our  town, 
coincides  with  the  downtown  peak.  The  heating  will 
require  no  additional  sub-station  machinery,  but^  it 
will  add  to  the  main-station  load  for  winter  service 
only.  The  next  conclusion  is  that  the  cooking  load 
is  about  two  hours  per  day  through  the  year,  say 
700  hours  of  the  demand  on  the  district,  not  the 
demand  of  the  individual  customer  but  the  demand 
on  the  district.  The  next  conclusion  is  that  it  does 
not  do  to  sell  cooking  discs,  etc..  unless  you  look 
after  the  kettles.  You  can  waste  about  half  the  cur- 
rent by  having  the  wrong  sort  of  vessels  to  put  on 
the  discs.  An  absolutely  clean,  smooth  vessel  is 
better  than  the  ordinary  cooking  utensil,  and  the 
best  one  is  the  tj-pe  of  vessel  which  clamps  solidly 
on  the  disc.  The  ne.xt  conclusion  is  that  the  cords 
are  a  nuisance  and  are  constantly  causing  trouble; 
they  get  greased  and  grease  the  food  and  apparatus, 
and  siiould  be  cut  off  as  short  as  possible.  While 
we  are  w-aiting  for  some  method  of  wireless  connec- 
tion for  cooking  utensils  I  have  adopted  the  plan 
of  putting  the  cord  through  a  hole  in  the  table  and 
letting  it  drop  through  there,  as  in  the  case  of  a 
telephone  switchboard.  It  works  nicely  and  gets  it 
out  of  the  way.  The  next  conclusion  is  that  the  de- 
vices furnished  by  various  makers  for  varying  the 
heats  are  bad  things  in  the  hands  of  the  ordinary 
kitchen  mechanic.  They  are  mismanaged  and  broken. 
I  believe  that  two  heat's,  in  practice,  are  sufficient — 
one  quick  heat  and  one  simmering  heat — and  these 
can  be  obtained  by  a  double-throw  switch,  which, 
when  open,  cuts  the  heat  off  altogether.  In  my 
opinion  the  best  method  of  wiring  is  the  double- 
throw  switch,  with  the  wires  running  down  through 
the  table  and  only  two  heats  available. 

My  last  conclusion  is  gathered  from  the  experi- 
ence of  my  neighbors  and  myself  with  a  number  of 
different  makes  of  apparatus  and  utensils  for  elec- 
tric cooking,  and  that  is  that  the  worst  fault  to  be 
found  with  the  electric  cooking  today  is  the  repair 
bill.  The  load  is  a  desirable  one,  I  think.  The  rate 
might  be  cut  down  to  a  point  where  there  would 
be^considerable  business,  particularly  in  apartment 
houses,  and  particularly  with  the  large  class  of 
people  where  the  mother  does  the  w-ork.  But  the 
repair  bill  is  very  serious.  I  want  to  say  that  that 
is  a  statement  not  based  on  experience  with  any 
one  class  of  apparatus,  but  from  an  average  of  a 
number  of  makes  of  apparatus,  and  there  seems  to 
be  a  lot  of  difference,  not  merely  between  the  mak- 
ers, but  between  different  productions  of  the  same 
maker. 

Arthur  Williams,  New  York:  Our  company  has 
constant  applications  for  just  such  data  as  this 
from  contractors  and  engineers  and  other  people 
who  w-ant  to  consider  electric  heating  and  cooking. 
Not  long  ago  our  companj' — the  New  York  Edison 
Company — issued  a  circular,  the  first  edition  _  of 
which  was  over  .lo.ooo  copies,  covering  this  subject 
as  far  as  we  could  in  the  limits  of  a  small  circular, 
giving  the  approximate  sizes  of  the  utensils,  their 
cost  and  hourly  cost  of  burning.     Jhh  and  another 


circular  which  has  recently  been  issued  by  our 
company  have  been  called  for  so  generally  that  it 
is  evident  there  is  a  well-sustained  and  a  very  wide- 
spread public  interest  in  this  subject  of  electric  heat- 
ing and  cooking.  I  think  it  will  be  admitted  that 
electric  cooking  apparatus  will  never  return  to  the 
companies  a  large  revenue,  as  its  use  is  confined  to 
short  periods  of  the  day,  but  apart  from  the  cooking 
of  the  late  afternoon  dinner  hour  in  the  winter 
nionths,  whatever  revenue  conies  from  this  apparatus 
is  additional  revenue  per  kilowatt  of  installation.  I 
think  in  itself  that  will  encourage  us  in  making 
efforts  to  install  electric-heating  and  cooking  ap- 
paratus. 

In  addition  it  is  one  of  those  factors  of  convenience 
and  necessity  in  the  supply  of  electric  current  for 
commercial  purposes.  If  you  take  June,  July, 
August  apd  September,  any  cooking  apparatus  used 
in  those  months  cannot  come  on  the  peak  of  the 
system  or  of  the  converters,  and  it  has  occurred  to 
me  that  as  residence  lighting  in  these  months  is  very 
low,  why  would  it  not  be  possible  to  adopt  the 
English  method?  A  recent  English  schedule  of 
which  I  have  heard  provides  a  half  rate  for  all  cur- 
rent consumed  below  the  stret  level.  If  the  usual 
rate  is  12  cents  per  kilowatt-hour,  the  rate  for  in- 
stallation below  the  street  level  is  six  cents,  and  the 
suggestion  occurs  to  me  why  we  could  not  in  the 
summer  nionths,  for  residence  lighting,  cut  the  usual 
rates  in  two.  That  might  be  a  way  out  of  the 
difficulty,  because  I  can  see  that  the  installation 
of  the  parallel  sj'stem  of  wiring  and  a  second  system 
of  meters,  or  a  two-rate  meter,  would  be  an  appli- 
cation many  companies  would  not  care  to  indulge  in. 
I  know  of  a  number  of  instances  where  small  stoves, 
French' coffee-pot  heating  pads  (than  which  there 
is  no  greater  convenience  in  household  arrange- 
ments— a  substitute  for  the  hot- water  bottle),  chafing 
dishes  and  small  heaters  have  been  used  without 
any  apparent  change  whatever  on  the  bill.  The  cost 
is  generally  too  insignificant  to  consider,  and  these 
costs  should  be  published  very  generally  by  the  elec- 
tric-lighting companies. 

-  We  had  recently  an  instance,  however,  of  a  cus- 
tomer who  had  an  electric  heater  on  his  meter,  which 
he  left  connected  at  the  time  of  cutting  "off  the  cur- 
rent in  the  summer,  and  it  was  still  connected  when 
he  returned  to  his  house  in  the  fall.  The  connec- 
tion was  not  known  until  after  the  bill  for  the  month 
was  rendered,  and  then  it  was  very  much  known. 
A  great  deal  of  trouble  has  been  experienced  through 
the  absence  of  any  indicating  device  as  to  when  tlie 
current  is  or  is  not  on.  Servants  are  universally 
careless  about  such  matters.  Every,  large  device 
connected  with  electric  cooking,  such  as  plate  warm- 
ers, etc..  should  have  an  indicator  which,  cannot  be 
removed.  I  know  of  cases  iu  which  the  butlers  have 
turned  the  colored  lamps  out.  and  there  was  no 
indication  as  to  whether  the  device  was  in  use  or 
not,  and  when  the  bills  have  come  in  they  have 
caused  great  dissatisfaction.  It  does  not  seem  to 
me  that  the  kilowatt  price  is  at  all  important.  I 
have  in  mind  an  instance  of  a  large  factory  where 
electric  irons  are  used  for  making  hats,  where  the 
price  is  eight  of  nine  cents  per  kilowatt-hour,  and 
the  cost  of  this  service  is  almost  identically  the 
same  as  the  corresponding  service  rendered  by  gas. 
They  were  special  irons  made  for  making  hats. 
These  were  the  advantages  of  the  use  of  electric- 
heating  apparatus  as  given  by  the  proprietor — the 
men  w^orked  faster,  thus  increasing  the  output  of 
the  factory:  the  factory  itself  and  the  surroundings 
among  the  men  who  were  working  there  were 
cleaner:  the  atmosphere  was  cooler,  and  the  work 
in  the  use  of  the  electric  irons  much  less  fatiguing 
on    the  employes. 


Death  of  E.  T.  Bubler. 

Edward  T.  Bubier,  author  and  publisher,  passed 
aw-ay  on  July  4,  1904,  at  his  home  in  Lynn,  Mass.,  in 
which  city  he  was  born  and  educated.  In  early  man- 
hood he  was  attracted  to  the  electrical  field  and  began 
the  preparation  of  works  of  a  semi-technical  nature. 
Through  the  Bubier  Publishing  Company,  with  which 
he  was  identified,  many  books  and  pamphlets  were 
printed,  and  for  a  series  of  years  his  compilations 
on  various  electrical  and  other  subjects  followed  each 
other  in  rapid  succession.  These  books  were  issued 
under  the  pen  name  of  "Edward  Trevert"  as  author. 
Perhaps  Mr.  Bubier  took  a  fancy  to  the  use  of  his 
middle  name  on  account  of  its  spelling  being  the 
same  backward  or  forw'ard.  His  books  were  of  an 
elementary  nature.  Mr.  Bubier  was  46  years  of  age 
and  leaves  a  wife  but  no  children. 


Michigan  Electric  Light  Association. 

The  association  of  electric-light  managers  and 
superintendents  of  the  state  of  Michigan,  temporarily 
organized  at  Detroit  on  June  8th,  will  meet  at  the 
Pantlind  Hotel  in  Grand  Rapids  on  July  20th  for 
the  purpose  of  forming  a  permanent  organization. 
The  business  session  will  be  begun  at  2  o'clock 
p.  m.,  and  will  be  followed  by  a  dinner  and  social 
session  in  the  evening.  The  committee  appointed 
to  "draft  a  constitution  and  by4aws  w-ill  report,  and 
it  is  urged  that  every  electric-light  manager  and 
superintendent  in  the  state  he  present,  as  it  is  be- 
lieved much  good  will  result  from  such  an  organi- 
zation. F.  S.'Hubbell  of  Milford,  Mich.,  is  chairman 
of  the  committee. 


Taking    Moving   Pictures  by  the  Use  of 
Vapor  Lamps. 

The  different  Westinghouse  Companies  in  the 
Pittsburg  district  recently  gave  a  display  at  Car- 
negie Hall,  Pittsburg,  of  moving  pictures  of  scenes 
in  and  about  the  Westinghouse  works,  which  was 
attended  by  2,500  Westinghouse  employes.  The 
pictures  were  taken  for  exhibhion  in  St.  Louis  in 
the  private  Westinghouse  Auditorium  on  the  fair 
grounds  and  are  interesting  not  only  as  one  evidence 
of  the  active  preparations  being  made  by  big  exhib- 
itors for  the  entertaining  of  visitors  to  the  World's 
Fair  but  as  a  revelation  of  an  important  use  of  the 
Cooper  Hewitt  mercury  vapor  lamps  in  connection 
with  interior  photographs.  The  secret  of  the  success 
attained  in  the  remarkable  photographs  of  shop 
interiors  is  ascribed  to  the  possibilities  of  artificial 
lighting  by  means  of  the  Cooper  Hewitt  lamp. 

Although  the  greater  number  of  the  pictures  are 
interiors,  the  panoramic  scenes  along  the  route  of 
the  Pennsylvania  railroad  from  Pittsburg  20  miles 
east  to  Stewart  and  Trafford  City,  with  views  of 
stations  along  the  way  and  of  the  Westinghouse 
works  at  Swissvale,  East  Pittsburg,  Wilmerding  and 
Trafford  City,  will  be  of  special  interest  to  Penn- 
sylvanians  at  the  exposition.  To  secure  this  series 
a  special  train  was  run  for  two  days  back  and  forth 
along  the  Pitcairn  branch. 

The  interior  views,  however,  are  the  features  of 
the  Westinghouse  display  which  will  attract  most 
attention  at  St.  Louis.  Several  of  them  are  muto- 
scope  pictures,  in  which  the  camera  was  placed 
about  IS  feet  above  the  ground  on  a  platform  sus- 
pended from  an  electric  traveling  crane  and  moved 
slowly  down  along  the  aisle  about  50  feet  in  the  rear 
of  the  Copper  Hewitt  lamps,  the  latter  also  sus- 
pended from  a  traveling  crane  moving  at  an  equal 
speed.  On  the  first  giant  crane,  with  the  lamps,  was 
mounted  a  soo-volt  motor  connected  to  a  27-kiIowatt 
generator  of  125  volts,  direct  current.  The  64  lamp 
tubes  themselves  were  hung  in  sets  of  eight,  in  eight 
frames,  each  about  five  feet  high,  three  feet  wide  and 
four  inches  deep,  and  fitted  with  resistance  coils, 
each  board  taking  35  amperes  at  no  volts,  the  entire 
set  of  lamps  requiring  only  from  30  to  40  kilowatts,  or 
about  one-fifth  the  energy  consumed  by  the  400  arc 
lamps. 

The  pictures  include,  besides  the  railway  scenes, 
many  every-day  scenes  at  the  plants  of  the  West- 
inghouse Machine  Company  and  the  Westinghouse 
Electric  and  Manufacturing  Company,  East  Pitts- 
burg: the  Westinghouse  Air  Brake  Company,  Wil- 
merding, and  the  Westinghouse  Machine  Company 
Foundry,  Trafford  City. 


Automatic  Pumping  Plant  for  Resi- 
dences. 

Country  residences  as  a  rule  present  difficulties  in 
the  endeavor  to  supply  them  with  the  modern  con- 
veniences of  a  city  home.  To  supply  running  water 
where  the  hou.se  is  outside  of  a  district  supplied 
with  water  service  a  pumping  plant  has  been  invented 
by  Francis  I„  Orr  of  Thurman.  Iowa.  The  device 
automatically  keeps  the  water  in  a  supplv  tank  at 
a  given  level  Electricity  is  utilized  to  operate  the 
pump,  which  is  only  put  in  motion  whenever  the 
water  falls  low  enough  in  the  reservoir  to  connect 
the  switch  through  which  the  current  passes  to  the 
pump.  The  pump  piston  extends  inside  an  electro- 
magnet and  is  operated  directly  by  the  current  with 
a  reciprocal  motion  instead  of  being  driven  by  a 
rotary  movement  as  with  the  ordinaiy  motor.  The 
solenoid  winding  is  connected  directly  with  the  sup- 
ply circuit  and  a  simple  device  on  the  piston  reverses 
the  current  at  the  proper  time. 


Purchase    of    Allis-Chalmers   Company 
by  General  Electric  Denied. 

The  Chicago  Inter  Ocean  of  Saturday  last  con- 
tained a  New  York  dispatch  dated  July  Sth  saying 
that  the  General  Electric  Company  had  bought  the 
Allis-Chalmers  Company  and  that  an  official  an- 
nouncement would  be  made  in  a  few  days.  Inquiries 
made  by  the  Western  Electrician  at  the  New  York 
office  of  the  General  Electric  Company  were  met  by 
a  categorical  denial  of  the  story. 

The  Inter  Ocean  dispatch  also  contained  the  state- 
ment that  the  General  Electric  Company  "is  also 
negotiating  for  the  purchase  of  the  National  Electric 
Company  of  Milwaukee."  This  is  a  broader  state- 
ment, but  there  is  excellent  authority  for  the  assertion 
that  if  there  have  been  negotiations  between  these 
companies  they  have  amounted  to  nothing  tangible. 


The  Denver-Boulder  Interurban  Railway  Com- 
pany announces  that  it  has  secured  all  the  right-of- 
way  on  private  property  between  Broomfield  and 
Louisville,  Colo.,  and  that  it  e-xpects  soon  to  be  able 
to  announce  that  the  entire  right-of-way  between 
Denver  and  Boulder  has  been  secured.  That  portion 
of  it  from  Broomfield  to  Boulder  is  exclusively  over 
private  property.  Traffic  arrangements  with  the 
Denver  Tramw'ay  and  the  Boulder  Electric  Light 
and  Power  Company  give  the  company  terminal  facil- 
ities in  both  towns. 


48 


WRSTERN     ELECTRICIAN 


July  i6,   1904 


Corporation  Telephones." 

Bv   A.    K.   Bex-NIlTT. 

The  first  independent  telephone  exchange  con- 
structed by  any  local  authority  w:is  that  uf  the  stales 
of  Guernsey,  which  was  established  in  July.  189S. 
and  which  is  consequently  in  us  sevenil)  year  of 
working.  From  a  small  beginning,  it  has  ile\eloi)ed 
until  at  the  present  niomenl  Ihere  are  1.230  tele- 
phones at  work  in  the  island.  .\s  the  population  is 
only  40.,3CO.  ibis  gives  one  telephone  to  every  3i 
souls,  and  makes  Guernsey  the  best  telephoned  area 
in  the  United  Kingdom.  The  rales  charged  are  very 
low,  but  the  financial  results  have  been  satisfactory- 

The  second  exchange  to  be  established  was  that 
of  the  corporation  of  Glasgow,  which  commenced 
to  work  in  March,  1901.  Tliat  has  also  been  ex- 
tremely successful,  as,  beginnnig  with  promises  for 
3,000  instruments,  it  has  now  11,200  actually  working 
with  a   stream  of  new  orders  always   flowing. 

The  third  corporation  exchange  was  that  of  Tun- 
bridge  Wells.  The  scheme  was  a  very  small  one. 
providing  only  for  300  lines,  as  it  appeared  quite 
unlikely  to  the  authorities,  notwithstanding  sirong 
advice  to  the  contrary,  that  that  number  could  be 
exceeded  for  at  least  a  very  considerable  time ;  but 
the  success  of  the  service  was  so  great,  that  300 
instruments  were  working  within  a  few  weeks  of 
the  opening,  and  in  the  course  of  a  few  months  the 
number  had  reached  nearly  poo.  which  had  to  be 
grafted  on  a  system  which  was  originally  far  loo 
small. 

The  next  exchange  to  be  started  was  that  of  the 
corporation  of  Portsmouth,  which  was  opened  in 
March.  1903.  From  a  small  beginning,  the  exchange 
has  prospered  mightily,  and  has  at  present  some 
1,700  telephones  speaking,  with  many  others  to  join 
up,  augmented  daily  by  new  orders. 

The  fifth  exchange  to  get  into  operation  was  that 
of  the  corporation  of  Swansea,  which  was  opened 
in  August.  1903,  and  has  at  present  nearly  800  tele- 
phones joined  up  and  many  more  to  follow.  Being 
of  such  recent  erection,  no  accounts  are,  of  course, 
available,  but  a  good  surplus  on  the  first  year's  work- 
ing is  confidently  expected. 

The  sixth  exchange  was  that  of  the  corporation 
of  Brighton,  which  was  opened  in  November,  1903, 
and  has  now  900  telephones  working,  with  about 
1.000  more  to  join  up.  In  this  case  also  no  accounts 
are,  so  far,  available. 

The  system  in  Guernsey  was  at  first  nearly  ex- 
clusively overhead,  as  it  was  felt  desirable  to  have 
the  routes  well  defined  before  undertaking  under- 
ground work.  The  poles  used  are  creosoted  Norway 
fir,  of  the  usual  sizes.  A  few  standards  have  been 
•erected  on  the  roofs,  but  only  where  absolutely  un- 
avoidable. These  standards  are  exactly  the  same  as 
I  designed  for  use  in  Glasgow  in  1881,  built  up  and 
spliced  in  the  same  fashion,  and  are  fitted  with  the 
channel-iron  arms  which  I  designed  about  the  same 
period.  The  insulators  used  throughout  are  of  the 
pattern  known  by  my  name,  which  also  dates  from 
1881.  These  insulators,  while  being  effective  as  such, 
resist  the  effects  of  stone-throwing  much  better  than 
any  other  form,  and  arc  consequently  well  suited  for 
country  roads  and  districts.  As  the  island  is  small. 
and  no  chance  exists  of  long-distance  trunk  com- 
munications, it  was  decided  to  employ  silicium  bronze 
wire  of  an  unusually  small  gauge,  namely  No.  ig. 
which,  electrically,  is  quite  sufficient  for  such  a  re- 
stricted area.  It  has  a  breaking  strain  of  153  pounds 
and  a  resistance  of  94  ohms  per  mile.  It  was  said 
when  the  exchange  was  first  opened  that  such  small 
wire  would  not  stand  the  storms  to  which  the  island 
is  subject,  and  would  soon  be  eaten  away  by  the  salt 
air.  These  predictions  have  been  completely  falsified 
by  results.  The  original  wire,  put  up  seven  years 
ago,  is  still  inlacl.  and  shows  little  signs  of  wear.  It 
has  withstood  many  gales  with  great  success ;  inter- 
ruptions to  service  through  storms,  even  the  most 
severe,  are  e.xlremely  rare.  ^  .\s  the  routes  filled  up 
and  the  subscribers  increased  markedly,  it  was 
deemed  desirable  to  lay  underground  cables,  and 
Ihis  policy  has  been  followed,  until  the  mileage  of 
underground  wire  in  the  island  is  more  than  one- 
third  that  of  the  overhead,  the  respective  mileages 
of  metallic  circuit  on  December  31st  last  being  318 
miles  underground  and  827  miles  overhead.  The 
type  of  underground  cable  u.sed  throughout  is  air- 
space paper  insulated,  ibc  gauge  of  the  conductors 
being  No.  22.  The  cable  is  sheathed  with  lead  in 
the  usual  way.  and  then  armored  with  steel  tape. 
finished  over  all  with  a  serving  of  iule  I  believe 
that  these  were  the  first  armored  cables  ever  used 
for  telephone  work,  and  the  new  departure,  like  most 
innovations,  caused  comment  and  adverse  criticism; 
but  the  venture  has  been  fully  justified  by  results. 
It  is  nearly  seven  years  since  the  first  cable  was  laid. 
and  although  the  mileage  is  now,  as  I  have  said, 
very  considerable,  not  a  siHglc  fault  has  occurred 
in  any  of  the  cables  from  f'rst  to  last,  and  when 
uncovered  the  cables  look  as  good  as  new.  so  Ihat 
they  have  evidently  a  long  life  before  them-  The 
switching  system  used  in  Guernsev  is  that  known 
as  the  Bennett  ring-through.  In  the  Guernsey  sys- 
tem one  subscriber  can  ring  through  to  the  other 
without  making  any  signal  at  the  exchange,  the  ring- 
oflf  beinor  nnaffecled  uniil  be  makes  the  proper  move- 
ment. This  result  is  brought  about  by  bridging  the 
conductors  in  the  connecting  cords  by  two  coils  of 
c<|ual  resistance  and  taking  off  from  between  them 

t.  Abstract  of  paper  read  before  the  GIsseow  Local  Section  uf 
tbe  Institution  of  Electrical  Eneineers,  on  April  12, 1004.  Mr.  Ben- 
nett is  cenaral  manaccr  of  the  Glaseow  Municipal  Telephones. 


a  branch  to  earth  through  a  battery.  The  ring-off 
signal  may  either  be  worked  by  the  resistance  coils 
arranged  as  electromagneis  or  by  a  special  indicator 
included  in  Ihe  battery  circuit.  It  will  be  seen  that 
ihe  ring-off  battery  is  always  charging  the  lines  con- 
nected by  the  cords,  althiaigh  :io  current  flows  until 
one  or  both  of  the  subscribers  touches  his  ring-off 
button,  which  has  the  effect  of  making  a  momentary 
earth  at  his  end  of  the  line.  The  currenl  then  flows 
from  the  ring-off  battery  and  accentuates  the  drop. 
This  system  requires  well-conslrucled  and  weli-in- 
sulated  lines,  because  no  earth  or  leakage  is  ad- 
missible, such,  when  it  occurs,  being  indicated  by 
the  ring-off  drop  persistently  keeping  down.  The 
system  is,  therefore,  always  under  test,  a  fact  which 
worked  out  to  the  great  grief  and  dismay  of  the 
earlier  linemen,  who  were  accustomed,  with  great 
ligbt-hcartedness,  to  run  wires  in  contact  with  trees 
and  buildings :  that  cannot  be  suffered  with  this 
plan,  so  that  a  well-insulated  and  well-mainlained 
system  is  a  necessity. 

In  Glasgow  there  are  19  switch  rooms.  In  14  of 
these  the  ring-through  system,  practically  the  same 
as  'in  Guernsey,  is  fitted,  but  in  the  remaining  fi\'e 
switch  rooms,  those  in  the  central  parts  of  the  city, 
namely,  Renfield  Street,  Hillhead,  Bridgeton,  Kinning 
Park  and  Queen's  Park,  the  five  chief  exchanges, 
were  constructed  on  the  call-wire  principle,  in  def- 
erence to  the  W'isli  of  the  telennone  committee,  which, 
before  a  start  was  made,  considered  the  question 
carefully.  On  three  of  these  central  exchanges, 
however — Hillhead.  Kinning  Park  and  Queen's 
Park — ring-off  drops  on  the  ring-through  system 
have  been  fitted  so  as  to  render  it  unnecessary 
for  subscribers  on  those  exchanges  to  call-off  after 
a  connection ;  they  simply  press  a  button,  establish 
an  earth  connection  at  their  instrument,  and  cause 
the  central  ring-off  battery  to  work  the  indicator. 
This  saves  much  time  on  the  call  wire,  and  leaves 
it  clearer  for  those  calling  for  connections. 

The  construction  work  in  Glasgow  is  to  a  very 
large  extent  underground,  .\fter  the  recently  con- 
structed Postofiice  system  in  London,  the  Glasgow 
corporation  is  the  largest  underground  system  in  the 
United  Kingdom,  and  that  by  a  very  long  way.  The 
form  of  duct  employed  is  cast-iron  socket-and-spigot 
pipes  of  three  inches  internal  diameter,  jointed  by 
means  of  spun  yarn  and  lead,  and  laid  so  as  to  be 
water  and  gas  tight.  .\t  frequent  intervals  brick 
manholes  have  been  built,  and  in  many  other  places 
split  cast-iron  pipes,  with  the  flanged  halves  bolted 
together,  are  put  in  for  the  purpose  of  taking  off 
branches.  In  the  suburbs  cast-iron  pillar  boxes,  con- 
taining air-tight  joint  bo.xes,  are  used  instead  of 
manholes.  These,  being  painted  red,  are  occasionally 
mistaken  for  letter  boxes,  and  it  is  an' amusing  sight 
in  Pollokshields  sometimes  to  see  servant  girls  walk- 
ing round  them,  vainly  endeavoring  to  post  letters  in 
slots  which  do  not  exist. 

The  cables  used  in  Glasgow  are  of  two  kinds, 
armored  and  unarmored.  They  are  all  air-space,  that 
is  to  say.  the  conductors  are  insulated  by  loose  paper 
\\  rappings.  each  pair  of  conductors  being  twdsted  to- 
gether to  form  a  metallic  circuit.  These  metallic  cir- 
cuits are  tlien  laid  spirally  in  layers,  each  successive 
layer  being  reversed,  the  number  of  layers  varying 
with  the  ninnber  of  pairs  contained  in  the  cable. 
This  number  varies  from  two  pairs  to  312  pairs,  the 
last  being  contained  in  a  diameter  of  2.75  inches. 
The  core  thus  built  up  is  covered  with  lead,  which 
varies  in  thickness  from  o.i  to  0.16  of  an  inch,  ac- 
cording to  the  size  of  the  cable.  The  insulation  re- 
sistance required  at  the  factory  is  7.500  megohms 
per  mile,  and  the  insulation  required  after  laying 
and  jointing  is  500  megohms.  Number  22  conductors 
are  used  within  a  half-mile  radius  of  an  exchange, 
and  these  give  a  capacity  of  0.07  of  a  microfarad  per 
mile.  Beyond  a  half-mile  distance  No.  20  conduct- 
ors are  used,  and  these  give  0.08  of  a  microfarad. 
The  greatest  number  of  pairs  that  can  be  got  into 
a  cable  of  2.75  inches  diameter  when  No.  20  gauge 
is  used  is  217.  For  the  purpose  of  facilitating  testing 
and  jointing,  the  different  layers  in  a  cable  are  marked 
by  differently  colored  threads  wound  spirally  round 
them,  always  starting  with  the  same  color  at  the 
core,  the  seventh  layer  being  of  the  same  color  as 
the  first.  Each  layer  also  contains  one  pair  done 
up  in  differently  colored  paper  from  the  rest.  These 
cables  are  drawn  into  the  three-inch  iron  pipes  and 
are  sometimes  joined  in  the  manholes  direct  to  one 
or  more  branch  cables,  but  in  Glasgow  are  generally 
taken  into  joint  bo.xes  fitted  with  air-tight  "covers  to 
facilitate  distribution.  The  cables  in  the  manholes 
are  fitted  with  nozzles,  through  which  air  pressure 
can  be  applied  b}-  means  of  a  hand  pump:  all  joints 
are  tested  in  this  way  before  being  passed  as  satis- 
factory, and  the  joint  boxes  are  also  frequently  sub- 
jected to  air-pressure  tests.  At  the  central  exchange 
air  pumps,  driven  by  electromotors,  are  provided, 
by  means  of  which  air  pressure  can  be  put  on  any 
of  the  cables  at  will,  the  air  being  first  passed 
through  drying  pipes  containing  chloride  of  calcium. 
The  air  under  pressure  finds  its  way  through  the 
loose  paper  insulation,  and  being  dry  absorbs  any 
moisture  that  may  be  nresent  and  discharges  it  at  a 
distance,  where  an  opening  is  purposely  made  to  allow 
its  egress.  The  air  pressure  is  felt  at  very  consid- 
erable distances,  as  far,  for  instance,  from  the  central 
as  Maryhill.  If  a  puncture  exists  on  a  cable,  the 
application  of  constant  pressure  inside  prevents  any 
moisture  entering  through  the  fault,  and  so  keeps 
the  cable  working  under  circumstances  which,  without 
pressure,  would  speedily  prove  fatal. 

In  Glasgow,  to  a  very  large  extent,  the  underground 
cables  are  taken  into  subscribers'  premises  in  the  same 


way  as  gas  and  water.  This  is  a  more  expensive 
method  than  ,  was  contemplated  in  the  original  esti- 
mate, but  when  once  done  is  much  freer  from  dis- 
turbances than  the  ordinary  overhead  wires.  ■  Away 
from  the  center  of  the  city  such  a  method  of  dis- 
tribution would  prove  extreiriely  costly,  and  the  usual 
method  followed  is  to  lead  the  underground  cable 
up  a  distributing  pole,  or  to  a  distributing  standard 
on  a  roof,  there  making  what  is  called  a  pot-head 
joint,  and  connecting  the  underground  metallic  cir- 
cuits to  overhead  distributing  wires  by  an  intervening 
link  of  wire  insulated  with  vulcanized  India  rubber, 
protected  by  waterproofed  braiding. 

The  insulators  used  in  Glasgow  are  of  the  same 
type  as  in  Guernsey,  except  that  on  the  longer  lines 
double-shed  insulators  are  eiuployed.  Bronze  wire 
is  used  for  distributing  purposes,  but  the  gauge  is 
No.  iS,  weighing  40  pounds  to  the  mile.  The  poles 
used  for  distributing  are  generally  of  creosoted  wood, 
but  sometimes  they  are  of  square  pitch  pine,  and 
more  rarely  of  steel  tubes- 

At  terminal  poles,  where  all  the  pull  is  on  one 
side  of  the  insulator,  what  are  known  as  J-bolts  are 
emploj-ed.  which  prevent  a  twisting  strain  being 
thrown  on  the  wooden  arm.  These  wooden  arms  are 
usually  of  oak.  but  recently  we  have  tried  karri 
\yood.  which  promises  to  be  very  successful.  Some- 
times an  effort  is  made  to  give  an  ornamental  ap- 
pearance to  the  pole  by  means  of  wrought-iron 
brackets.  Where  roof  standards  are  employed,  they, 
with  their  fittings,  are  all  of  the  same  type  as  in 
Guernsey.  Recently  .-.n  ornamental  iron  finial  has 
been  adopted  for  the  poles  and  standards;  this  also 
acts  as  a  lightning  discharger,  as  the  earth  wire,  with 
which  all  poles  are  fitted,  is  fixed  in  direct  metallic 
connection  with  it.  \\'herever  possible,  the  hanging 
of  overhead  wires  abo\e  the  tramvyay  trolley  lines 
is  avoided. 

At  the  exchange  the  underground  cables  are  first 
taken  to  a  room  fitted  for  air-pressure  tests,  as  al- 
ready described,  and  are  thence  continued  to  the 
cross-connecting  room.  Here  the  cables  are  termi- 
nated in  pot-head  joints,  and  the  wires  are  distrib- 
uted to  test  jacks,  mounted  on  one  side  of  an  iron 
frame,  to  which  thev  are  permanently  fixed.  To  the 
other  side  of  the  frairie  are  attached  the  lightning 
and  high-tension  guards,  to  which  the  cables  from 
the  switchboard  are  permanently  connected.  The  test 
jacks  and  the  guards  are  joined  by  single  pairs, 
which  c.nn  be  shifted  in  the  event  of  any  alteration 
taking  place  in  the  subscribers'  numbers',  all  trans- 
positions being  effected  between  the  test  jacks  and 
the  guards  so  as  to  leave  the  cable  wiring  permanent 
on  both  sides. 

The  switchboard  used  at  the  central  exchange  is 
designed  for  10,000  subscribers.  .At  the  present  mo- 
ment nearlv  7.0CO  stations  are  ser\-ed  from  it.  It  is 
of  simple  design,  because  the  call-wire  system  ren- 
ders it  possible  to  make  everything  in  tbe  exchange 
of  much  greater  simnlicity  than  is  practicable  with 
any  other  system.  The  5witchboai:d  is  flat,  so  that 
operators  may  sit  on  both  sides,  an  arrangement 
which  saves  a  large  amount  of  floor  space,  a  material 
consideration  in  the  center  of  Glasgow.  The  jacks 
are  t\vo-point  only,  with  a  third  connection  for  the 
test  circuit.  They  are  arranged  vertically,  but  no 
trouble  is  experienced  from  the  accumulation  of  dust, 
the  danger  of  which  is  sometimes  urged  as  a  strong 
objection  to  vertical  jacks.  The  cords  and  plugs  are 
hung  from  a  canopv  suspended  from  the  roof  so  as 
to  leave  a  clear  space  for  the  operators'  hands.  The 
cords  contain  three  conductors,  two  for  the  metallic 
circuits  and  one  for  the  lest  circuit.  .At  tbe  sections 
of  the  board  devoted  to  junction-line  working  the 
cords  are  sinele  for  the  service  of  the  incoming  junc- 
tion lines.  The  outgoing  junction  lines  are  distrib- 
uted among  the  operators,  who  are  provided  witb 
speaking  kevs,  by  means  of  which  thev  can  ask 
connections  from  the  various  outlying  switch  rooms. 
The  method  of  disposing  of  the  multiple  cables  is, 
I  believe,  unique.  One  objection  to  the  usual  tyne 
of  flat  switchboard  is  the  difficulty  of  stowing  the 
multiple  cables,  which  are  generally  contained  in  the 
table  itself,  and  arc  con^^equently  inaccessible.  At 
the  central  exchange  the  multiple  cables  are  laid  on 
either  side  of  the  switch  table,  under  movable  floor- 
ing, in  guides  which  are  so  arranged  that  a'ny  par- 
ticular cable  can  be  located  without  difficulty.  All 
trouble  as  regards  accessibility  is  consequently  pre- 
vented. The  connections  to  the  spring  jacks  are 
taken  off  at  the  proper  intervals  and  led  under  the 
flooring  into  the  body  of  the  table,  and  thence  up 
to  the  spring  jacks,  sufficient  spare  cable  being  pro- 
vided to  enable  the  snring-jack  strips  to  be  taken  out, 
examined,  and  readilv  repaired.  The  spring-jack 
strips  are  very  accessible,  as  they  can  be  readily  slid 
sideways  and  opened  out  for  inspection.  As  a  matter 
of  fact,  however,  the  faults  are  extremely  few,  and 
it  is  not  often  necessary  to  meddle  either  \\  iih  the 
jacks  or  the  cables. 

The  saiue  type  of  switchboard  is  used  at  the 
Bridgeton,  Hillhead,  Kinning  Park  and  Queen's  Park 
switch  rooms,  but  these  switch  rooms,  being  on  a 
much  smaller  scale,  it  has  not  been  necessary  to 
make  any  special  provision  for  the  cabling,  which  is 
readily  contained  in  the  bodies  of  tbe  tables.  These 
branch  switch  rooms,  however,  differ  from  the  central 
in  having  the  ring-off  indicators  fixed  to  the  canopies, 
the  ring-off  drops  coinciding  witb  the  pairs  of  cords. 
.-\t  all  other  switch  rooms,  vertical  boards  are  em- 
ployed, on  the  ring-through  system,  as  already  de- 
scribed. The  largest  of  these  is  at  Govan,  which 
serves  232  stations. 
The   subscribers'    instruments,    which     have     been 
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chiefly  supplied  by  the  Ericssoti-Bell  Telephone  Com- 
pany, although  there  are  a  good  many  by  L.  M'.  Erics- 
son of  Stockholm,  and  a  few  by  the  General  Electric 
Company  of  London,  arc  provided  with  an  unusually 
powerful  magneto-generator,  which  contains  four  per- 
manent magnets,  and  is  capable  of  ringing  a  bell 
audibly  through  a  resistance  of  25,000  ohms.  The 
speaking  set  is  invariably  of  the  hand  micro-tele- 
phone description.  It  has  been  found  advisable  to 
omit  the  firiger  battery  key,  which  is  frequently  a 
feature  of  these  sets,  owing  to  trouble  arising  from 
domestic  servants  and  others  not  well  acquainted 
with  telephone  working,  omitting  to  press  the  switch 
when  using  the  instrument  or  only  pressing  it  inter- 
mittenth".  Any  subscriber,  however,  who  desires  it 
is  furnished  with  a  finger  key.  The  ringing  of  sub- 
scribers' bell,  when  necessary,  is  effected  by  means 
of  magneto-generators  driven  off  the  electric-lighting 
mains.  One  generator  is  used  for  the  central  and 
another  supplies  current  to  the  principal  branch  ex- 
changes by  means  of  metallic  circuits  specially  re- 
served for  that  purpose. 

Turning  now  to  the  Portsmouth  corporation  tele- 
phone exchange,  there  is  little  to  differentiate  it  from 
Glasgow,  except  as  regards  the  switching  system. 
Cast-iron  pipes  are  used  for  the  ducts;  the  cables 
and  manholes  are  to  the  same  specification ;  the  dis- 
tributing poles  are  similar,  and  the  bronze  wire  em- 
ployed for  distributing  is  No.  iS,  of  the  same  specifi- 
cation as  in  Glasgow.  Hard-drawn  copper  wire  is 
used  for  the  junctions,  and  Portsmouth  possesses 
probably  the  longest  junction  route  in  the  country, 
as.  in  order  to  reach  Gosport.  which  is  only  distant 
half  a  mile  across  the  harbor,  a  circuit  of  nearly  20 
miles  has  to  be  made-  This  is  owing  to  the  inadapt- 
ability of  the  bottom  of  the  harbor  for  submarine 
cables. 

The  Portsmouth  switching  system  is  the  same  as 
in  Guernsey  and  the  branch  exchanges  in  Glasgow, 
except  that  the  calling  is  not  done  by  a  magneto- 
generator,  but  by  a  central  batteo'  at  the  exchange, 
which  is  brought  into  operation  by  putting  an  earth, 
by  means  of  a  finger  key,  on  to  one  leg  of  the  sub- 
scriber's line.  This  causes  the  subscriber's  line  indi- 
cator to  be  operated  until  the  operator  plugs  into 
the  answering  jack,  when  it  is  automatically  restored 
to  its  neutral  position.  The  wiring  of  the  multiple 
jacks  on  the  Portsmouth  board  is  somewhat  of  an 
innovation.  The  spring  jacks  consist  of  two  pairs 
of  springs,  an  inner  pair  and  an  outer  pair.  The 
outer  pair  of  springs  is  in  parallel  circuit  with  the 
subscriber's  line,  and  all  speaking  is  done  through 
this  outer  pair  of  springs.  The  inner  pair  of  springs 
of  the  several  jacks  are  connected  in  series,  and  the 
last  spring  is  permanently  earthed  through  the  in- 
dicator and  the  central  battery.  The  insertion  of  a 
plug  in  any  of  the  jacks  on  a  subscriber's  line  con- 
nects the  operator's  set  to  the  line  and  at  the  same 
time  causes  the  inner  pair  of  springs  to  open  and 
to  interrupt  the  indicator  circuit,  so  that  the  indicator 
is  cut  out  wherever  an  operator  plugs  in  or  two  sub- 
scribers are  connected. 

The  central  battery  consists  of  a  duplcate  set  of 
Hart  accumulators,  from  whch  not  only  the  calling, 
but  the  speaking,  circuits  are  worked.  These  are 
charged  by  a  motor-generator  driven  off  the  electric- 
lighting  mains.  A  seoarate  generator  is  used  for 
ringing  purposes  during  the  day,  but  during  the  night 
the  alternating  electric-lighting  current  which  is  used 
in  Portsmouth  is  employed  for  ringing  the  alternat- 
ing bells,  being  transformed  down  by  an  ordinary 
translator. 

The  Swansea  corporation  telephone  S3''stem  is  ex- 
actly the  same  as  at  Portsmouth,  except  that  glow 
lamps  are  added  to  each  operator's  position,  which 
indicate  whA  an  unusual  flow  of  current  is  passing 
over  the  lines  joined  to  that  position. 

At'  Brighton  several  deviations  were  made  from 
previous  practice.  The  underground  ducts  in  the 
central  district  consist  of  four-inch  octagonal  stone- 
ware pipes  laid  in  cement  concrete,  the  ioint',  first 
having  been  covered  with  adhesive  tape.  The  laying, 
jointing  and  alignment  of  these  octagonal  ducts  re- 
quire much  greater  care  than  the  laving  of  iron 
pipes,  but  when  once  finished  satisfactorily  they  make 
an  extremelv  good  job.  In  the  outlying  districts  in 
Brighton,  where  only  one  duct  is  employed,  a  three- 
inch  cast-iron  pioe  is  laid.  Apart  from  this,  the 
outside  w^ork  is  the  same  as  in  the  other  places. 

The  switching  system  employed,  however,  although 
essentially  on  the  same  nlan  as  at  Portsmouth  and 
Swansea,  differs  in  an  important  detail.  In  those 
places  the  exchange  is  called  by  pressing  a  button. 
At  Brighton  the  exchange  is  called  by  the  act  of 
lifting  the  telephone  from  its  rest. 

The  only  other  system  remaining  to  be  referred  to 
is  that  of  the  corporation  of  Hull,  which  is  now  in 
course  of  construction,  and  is  expected  to  be  in  op- 
eration in  June  or  luly.  The  ducts  used  there  are 
of  the  Albion  Clav  Company's  socket-and-splgot  type, 
with  Stanford  ioints.  a  pattern  which  has  been  suc- 
cessfully used  in  Hull  both  for  the  electric-heht  and 
tramwav  svstem=;.  They  are  four  inches  in  diameter 
within  half  a  mile  of  the  exchange,  where  the  largest 
■=.ized  cables  will  prevail,  and  three  inches  in  diameter 
beyond  that  distance.  The  switching  svstem  will  be 
identical  with  that  emnloyed  at  Brip-hton,  and  the 
other  details,  both  outside  and  in,  will  be  the  same 
as  in  the  other  centers. 

[An  interestine^  and  protracted  discussion  followed 
the  reading  of  this  paper.  An  abslr:ict  of  this  dis- 
cussion win  be  given  in  the  Western  Electrician  next 
week.] 


Telephone  News  from  the  Northwest. 

The  directors  of  the  Interurban  telephone  exchange 
of  Alexandria,  Minn.,  have  concluded  to  allow  the 
old  rates  to  stand. 

The  Wrightstown  (Minn.)  telephone  line  will  be 
extended  into  Staples,  Minn. 

The  local  exchange  at  Wells,  Minn.,  is  to  be  re- 
built. 

The  Dakota  Central  Telephone  Company  h.as  re- 
fused the  franchise  voted  by  the  council  of  Water- 
town.  S.  D.,  owing  to  the  conditions  which  are  im- 
posed- The  council  is  empowered  to  revise  the  rates 
of  the  company  after  10  years. 

The  council  of  Janesville,  Wis.,  has  ordered  tele- 
phone and  electric-light  wires  to  be  placed  under- 
ground. 

The  council  of  Alexandria,  Minn,,  has  granted 
a  franchise  to  J.  B.  Cowing  and  G.  G.  S.  Campbell 
for  a  competing  local  telephone  system. 

The  Tri-state  Telephone  Company  is  building  a 
toll  line  toward  Winona,  Minn.,  from  the  Twin  Cities 
and  expects  to  reach  there  about  July  iSth.  The 
line  will  be  continued  on  to  La  Crosse. 

The  Dassel  and  CoUinwood  Telephone  Exchange 
Company  has  been  incorporated  at  Dassel,  M'inn., 
with  $25,000  capital. 

The  Lake  Valley  Co-operative  Local  Telephone 
Company  has  been  incorporated  to  operate  in  Lake 
Valley  and  in  Traverse  and  Grant  counties.  The 
capital  is  $io,oco. 

The  Clarkfield  (Minn.)  Telephone  Company  has 
been  incorporated  with  $3,000  capital. 

W.  C-  Stickney  has  sold  the  telephone  exchange 
at  Moulton,  Iowa,  to  Clyde  A.  Mann  of  Woodbury 
County,  Iowa. 

O.  G.  Potter  of  Pepin,  Wis.,  has  bought  the  Pierce 
County  telephone  lines  operating  in  the  eastern  por- 
tion of  Pierce  County,  Wis. 

The  Hawkeye  Telephone  Company  will  erect  a 
new  telephone  exchange  building  in  Winterset,  Iowa. 
It  will  be  two  stories  high. 

The  Grant  and  Audubon  Township  Mutual  Tele- 
phone Company  has  been  incorporated,  with  head- 
quarters at  Adair.  Iowa.     F.  G.  Long  is  secretarv. 

The  Hamilton  County  Telephone  Company  of  Web- 
ster City,  lov/a.  is  completing  a  new  exchange  which 
will  be  ready  for  operation  about  August  ist.  The 
switchboard  has  400  connections  and  an  ultimate  ca- 
pacity for  1,000.     It  is  a  central-energy  system. 

The  Hastings  Independent  Telephone  Company  has 
been  granted  a  franchise  for  a  local  exchange  at 
Hasting,  Neb.,  after  a  long  deliberation  by  the  City 
Council.  R: 


that  this  company  will  operate  under  the  state  law,  in 
view  of  its  being  refused  a  franchise. 

The  Union  Telephone  Company  (Independent)  has 
just  sent  out  checks  to  over  400  stockholders  for 
the  amount  of  the  semiannual  dividend  of  four  per 
cent,  on  all  stock  issued  prior  to  June,  1904.  The 
capital  stock  represented  by  over  400  stockholders 
is  $400,000.  The  headquarters  of  this  company  is 
located  at  Alma.  The  company  does  business  in  the 
counties  of  Gratiot,  Montcalm,  Isabella,  Claire,  Wash- 
tenaw and  Clinton.  "W. 


Ohio  Telephone  Notes. 

The  United  States  Telephone  Company  is  now  at 
work  on  its  line  to  connect  up  the  system  with  the 
western  companies  at  Richmond,  Ind. '  Several  other 
lines  are  being  constructed  also,  to  make  it  possible 
.to  handle  the  business  that  is  offered.  It  is  the  in- 
tention to  spend  perhaps  $200,000  on  new  lines  and 
extensions  this  summer.  A  large  amount  of  new 
business  will  be  secured  through  connections  with 
other  long-distance  companies.  The  report  for  May 
shows  an  increase  of  about  $900  in  surplus  over  the 
same  month  last  year. 

The  June  earnings  of  the  Cuyahoga  Telephone 
Company'  show  an  increase  of  $1,000  over  Ma^'-  and 
a  big  increase  over  the  same  month  last  vear.  This 
is  due  in  a  large  measure  to  the  new  equipment  that 
has  been  installed.  New  contracts  are  now  beine 
made  at  the  rate  of  about  275  per  week,  which  will 
shortly  bring  the  service  up  to  handsome  proportions, 
Last  week  the  officers  held  a  reception,  and  a  large 
number  of  people  inspected  the  nlant.  This  was  pri- 
marily for  the  purpose  of  acquainting  the  stockhold- 
ers with  the  extent  and  condition  of  the  plant,  but 
the  public  also  showed  much  interest  in  it. 

The  Portage  County  Telephone  Company  of  Ra- 
venna is  at  work  on  the  extension  of  its  lines  to 
Rootstown,  New  Milford.  Edinburg,  Randolph  and 
some  other  oofnts.  In  all  about  25  miles  of  new 
line  will  be  built,  at  a  cost  of  $^,000. 

The  Salem  Township  Rural  Telephone  Companv 
of  Salem  has  been  incorporated  with  a  capital  stock 
of  S2.000  by  H.  A.  Halverstadt  and  others. 

O.  B.  Brandt,  J.  P.  Gundy  and  others  have  incor- 
porated the  Carroll  Telephone  Company  of  Carroll 
with  a  capital  stock  of  $5,000.  C. 

Michigan  Telephone  Matters. 

M.  Saunders  of  Bav  Citv  has  been  appointed  man- 
ager of  the  Valley  Telephone  Comnany  to  succeed 
E.  G-  Pike,  who  has  accepted  the  position  of  district 
superintendent  of  the  Southwestern  Telegraph  and 
Telephone  Company,  with  headquarters  at  Houston, 
Texas. 

The  Michip-an  State  Telephone  Company  is  build- 
ing a  new  line  from  Hartford  to  Benton  Harbnr 
upon  which  there  will  be  four  circuits.  Two  addi- 
tional circuits  will  be  added  between  Hartford,  South 
Haven  ^nd  Kalamazoo. 

The  Citizens*  Telephone  Company  of  Lansing  has 
adviserl  its  subscribers  that,  bep^inning  July  ist.  the 
rate  of  residence  telephones  will  be  increased  from 
$12  to  $t8  a  year. 

A  new  telephone  romnany  which  was  refused  a 
franchise  by  the  YpsilantI  council  has  received  poles 
and  wire  and  will  begin  to  establish  the  new  line 
this  week.  The  comnanv  is  taking  a  lease  of  a  build- 
ing in  which  to  install  the  exchange.    It  is  presumed 


Southern    New    England   Telephone 
Company. 

At  a  recent  meeting  of  the  directors  of  the  South- 
ern New  England  Telephone  Company  it  was  voted 
to  increase  the  caphal  stock  by  issuing  5,000  new 
shares,  par  value  $500,000.  This  will  bring  the  com- 
pany's capitalization  up  to  $4,500,000,  which  is  within 
$500,000  of  its  total  charter  authorization.  Presi- 
dent Morris  F.  Tyler's  annual  report  submitted  some 
interesting  statistics.  Last  year  the  net  Increase  was 
5,509  stations,  the  total  now  being  nearly  27,000. 
Earnings  were  $1,114,214,  against  $935,237  in  the 
previous  year.  The  company  operates  mainly  in  the 
state  of  Connecticut,  and  Improvements  in  the  bat- 
tery systems  have  resulted  in  an  almost  entirely  new 
equipment  In  this  respect  throughout  the  service. 
Special  work  has  been  accomplished  in  New  Haven, 
Waterbury.  Bridgeport,  Hartford  and  M'eriden.  In 
the  latter  city  an  entire  new  plant  was  opened  within 
the  year,  and  a  new  outfit  and  building  for  Nev.' 
I'ritain  Is  contemplated  for  next  year. 


EXTENSIONS   AND    IMPROVEMENTS. 

The  Southern  Bell  Tel^^phone  Company  h.:<  about 
completed  its  new  office  at  Rutledge,   Ga. 

The  Cumberland  Telephone  Company,  it  is  said, 
will  soon  establish  an  exchange  at  Greenbrier,  Tenri. 

The  Corvalls  (Oregon)  Independent  Telephone 
Company  is  considering  the  extension  of  its  line  from 
Corvalls  to   Philomath. 

The  Interstate  Telephone  Company  has  laid  a  sub- 
aqueous cable  across  the  St.  Joe  River  at  St.  Maries, 
Idaho,  to  prevent  having  the  wires  pulled  down  by 
steamers. 

The  Galesburg  Union  Telephone  Company  of 
Galesburg,  111.,  is  installing  a  new  tollboard  and 
contemplates  the  erection  of  another  line  between 
Galesburg  and  Knoxville. 

Toll  stations  of  the  Rocky  Mountain  Bell  Tele- 
phone Company  have  been  completed  at  Standpoint, 
Idaho,  which  gives  that  city  telephonic  communica- 
tion with  Spokane,  Wash.,  and  other  distant  points. 

The  Home  Telephone  Company  has  begun  the 
work  of  cutting  in  at  Hopkinsville,  Ky.,  and  the 
Cumberland  company  is  also  cutting  over  to  a  new 
system.  Both  systems  are  up-to-date  in  eveiy  re- 
spect. 

The  factory  bu  ilding  and  site  at  523  Jackson 
Street,  Topeka,  Kan-,  have  been  purchased  by  the 
Independent  Telephone  Company  of  that  city  for 
$18,000.  The  building  will  be  remodeled  and  used 
as  the  permanent  home   of  the  company. 

The  Southern  Bell  Telephone  Company  Is  prepar- 
ing to  reconstruct  the  exchanges  recently  bought  at 
Cheraw,  Dillon,  Marion  and  Mullins,  S.  C.  The 
long-distance  service.  It  is  said,  will  also  be  im- 
proved through  the  Pee  Dee  section  giving  exten- 
sive connections  out  from  Columbia. 

No  contract  will  be  awarded  for  the  construction 
of  the  new  building  of  the  Mutual  Telephone  Com- 
pany of  Des  Moines.  Iowa,  as  the  company  has  de- 
cided to  erect  the  building  under  its  own  super- 
vision. James  Leighton  will*  superintend  the  work. 
and  it  is  hoped  to  have  the  structure  completed 
within  a  few  months. 

New  telephone  lines  are  to  be  constructed  from 
Madrid,  Spain,  to  the  French  border:  from  Madrid 
to  Galicia  via  Santander:  from  Madrid  to  Malaga 
and  Cadiz ;  from  VIch  to  Manlleu ;  from  San  Vincent 
de  Torello  to  Ripoll,  and  from  Elche  and  Noveldo 
to  PInoso  and  Crevillente.  These  lines  are  in  charge 
of  the  director-general  of  telegraphs  at  Madrid. 

The  Kinloch  Telephone  Company  of  St.  Louis 
has  now  purchased  a  site  and  will  proceed  at  once  to 
erect  the  proposed  i-5-story  building  recently  men- 
tioned. The  building  is  to  cost  about  $850,000,  and 
the  four  top  floors  will  be  retained  as  the  company's 
home.  Financial  arrangements.  It  is  said,  in  which 
the  Kinloch  company  and  a  number  of  other  Inde- 
pendent companies  are  interested,  are  being  perfected 
for  the  proposed  transcontinental  long-distance  sys- 
tem. 

By  the  terms  of  a  contract  with  the  Rocky  Moun- 
tain Bell  Telephone  Company  the  Postal  Telegraph- 
cable  Company  Is  permitted  to  use  the  poles  of  the 
telephone  company  from  Chevenne  to  Laramie.  Wyo.. 
from  Fort  Steele.  Wvo-,  to  Salt  Lake  Citv  and  from 
Salt  Lake  Citv  to  Butte,  Mont.  It  is  ofiicially  an- 
nounced that  the  Postal  company  will  be  doing  busi- 
ness in  Salt  Lake  City  by  September  ist,  which  will 
place  Salt  Lake  City  on  a  continental  line,  besides 
eiving  a  connection  with  the  Pacific  cable  to  the 
Orient 
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GENERAL  TELEPHONE  NEWS. 

Tlie  Bell  Telephone  Company  announces  that  it 
lias  now  16,800  subscribers  in  the  city  of  Buffalo, 
N.  Y. 

The  Big  Leatherwood  Telephone  Company  of 
Perry,  Ky.,  has  been  incorporated  with  a  capital 
stock  of  $2,500. 

The  Tate  County  Telephone  Company  of  Sena- 
tohia.  Miss.,  has  been  incorporate!!  by  J.  F.  Brewer, 
F.  M.  Bizzell  and  others. 

A  telephone  company  organised  at  Bcllair,  III.,  by 
L.  M.  Biggs,  J.  C.  Farley  and  E.  M.  Winian,  has 
been  incorporated  ,wilh  a  capital  of  $5,000. 

The  Home  Telephone  Company,  through  William 
J,  G.  Lambert,  has  acquired  the  franchise  of  J.  U. 
Street  for  a  telephone  system  in  Riverside,  Cal., 
and  ^vill  expend  about  $iC'0,ooo  in  construction  work. 

The  Rose  Township  Jlutual  Telephone  Company, 
with  headquarters  at  Shelbyville,  111.,  has  been  in- 
corporated for  the  purpose  of  operating  a  telephone 
system.  The  incorporators  are  Philip  Roessler, 
George  Ruff  and  Jacob  Kull. 

A  movement  is  on  foot  to  organize  a  new  tele- 
phone company  at  Salisbury  (N.  C),  which  would 
compete  with  the  Bell  Telephone  Company.  Part 
of  the  stock  for  the  new  company  has  been  sub- 
scribed. 

The  Utah  Independent  Telephone  Company  began 
the  operation  of  its  system  in  Salt  Lake  City,  Utah, 
last  week.  The  system  will  compete  with  the  Rocky 
Mountain  Bell  Telephone  Company.  The  equipment 
liiroughout  is  of  the  most   modern  type. 

A  bill  has  been  introduced  in  the  Legislature  of 
the  slate  of  Georgia  to  place  telephone  comp.-.nies 
under  the  superi-ision  of  the  State  Railro.nd  Com- 
mission. About  all  of  the  other  public-utility  cor- 
I'Orations  are  already  under  this  commission. 

An  increrjse  of  i.SjS  instruments  for  the  month  is 
shown  by  the  June  statement  of  the  Chicago  Tele- 
phone Company.  Of  this  number,  1,304  were  in 
the  city  and  534  in  outlying  territory.  The  company 
now  reports  a  total  01  110,712  instruments  in  opera- 
tion. 

An  attempt  was  made  recently  to  steal  copper 
wire  from  the  poles  of  the  Delaware  and  Atlantic 
Telephone  Company  near  Ambler.  Pa.  Several  men 
with  a  team  cut  two  of  the  18  wires  from  the  poles 
for  300  yards  and  escaped  with  500  pounds  of  wire 
before  officers  arrived. 

The  Interstate  Independent  Telephone  and  Tele- 
graph Company,  with  headquarters  at  Aurora,  111., 
i5  pushing  its  plan  for  the  building  up  of  a  large 
Independent  telephone  system,  including  Illinois  and 
Wisconsin.  Charles  B.  Cheadle  of  Aurora  has  spent 
some  time  in  Wisconsin  recently  in  the  interest  of 
the  company. 

In  the  case  of  the  Cumberland  Telephone  and 
Telegraph  Company  a'S.  Martin,  a  telephone  com- 
pany which  negligently  stretches  a  wire  over  the 
roof  of  a  store  porch  without  adequate  insulation  is 
held  to  owe  no  duty  to  a  passerby  wdio  takes  refuge 
under  the  roof  from  a  rainstorm,  and  therefore  not 
to  be  liable  for  his  death  in  case  lightning  is  con- 
ducted by  the  wire  to  the  roof  and  kills  him  in 
reaching  the  ground. 

The  Consolidated  Telephone,  Telegranh  and  Elec- 
tric Company  has  been  incorporated  at  Phcenix,  Ariz., 
with  a  capital  of  $2,500,000.  The  intention  is  to 
improve  and  extend  the  telephone  and  transmission 
lines  to  Old  Mexico  and  to  furnish  electric  light 
and  power  to  that  district.  The  officers  of  the  com- 
pany are :  President,  E.  Randolph  ;  secretary',  F.  S. 
Ives;  general  manager,  C.  W.  Hincheliffe.  The  head- 
quarters of  the  company  is  at  Tucson,  Ariz., 

The  Northwest  Iowa  Independent  Telephone 
.A.ssociation  will  meet  at  Arnold's  Park,  West  Oko- 
boji,  Iowa,  on  July  20th.  President  G.  W.  Greaves 
will  lead  the  discussion  on  "The  Present  Condition 
of  Our  Farm  Line  Situation  ;"  J.  M.  Plaister  of  the 
Fort  Dodge  Telepiione  Company  will  present  the 
clearing-house  proposition  to  the  association,  and 
E.  H.  Martin  will  talk  on  "How  Can  We  Strengthen 
Our  Independent  Toll  Lines?"  Several  days  will  be 
spent  in  the  beautiful  lake  region. 


Engineers  Should  Have  a  Good  Knowl- 
edge of  English. 

Within  a  few  weeks  I  was  presiding  at  a  con- 
ference of  engineers  in  which  the  subject  of  con- 
sideration was  the  development  of  a  special  course 
of  instruction  to -meet  the  needs  of  a  certain  business. 
Every  man  in  the  room  stated  that  in  his  opinion 
the  teaching  of  English  was  of  more  consequence 
than  the  teaching  of  any  other  subject.  Each  man 
had  come  to  the  conference  with  the  intention  of 
expressing  this  opinion,  expecting  to  have  all  the 
others  disagree  with  him.  As  one  man  put  it:  "I 
prefer  to  have  my  assistants  know  little  and  be  able 
to  clearly  show  how  little  they  know  than  to  leave 
me  in  doubt  as  to  what  they  do  know  and  what  they 
do  not  know." — Alexander  C.  Humphreys,  president 
of  Stevens  Institute,  in  an  address  to  the  students 
of  Sibley  College,   Cornell  University. 


BOOK  TABLE. 

The  Cori'ER  Handbook.  Vol.  IV.  Houghton,  Mich.: 
Horace  J.  Stevens.  1904.  Pp.  (5%  by  8%  inches), 
778.     Price,  $5. 

The  present  issue  of  the  Copper  Handbook,  cov- 
ering the  year  1903,  is  the  fourth  annual  edition,  and 
the  book  has  grown  from  328  pages  in  1901  to  more 
than  twice  that  size.  This  volume  lists  and  describes 
3.311  copper  mines  and  properties  in  all  parts  of 
the  world,  the  descriptions  ranging  from  a  few  lines 
in  several  pages.  Noteworthy  features  of  the  book 
are  15  miscellaneous  chapters  devoted  to  the  history, 
uses,  geologi'.  geography,  mineralog)',  chemistry, 
metallurgj'  and  statistics  of  copper,  with  a  glossary 
of  mining  terms.  The  book  is  substantially  bound 
in  buckram.  The  properties  listed  are  arranged  in 
alphabetical  order,  and  the  whole  forms  a  valuable 
w  ork  of  reference. 

American  Street-r.\ilway  Investments   (Vol.  11). 

New  York:    M'cGraw  Publishing  Company.     1904. 

Pp.    (9^4  by  13  inches),  362,  with  30  illustrations. 

Price,  $5. 

This  year's  "Street  Railway  Red  Book"  is  larger 
than  usual  and  contains  reports  of  a  number  of  com- 
panies which  hitherto  declined  to  present  financial 
statements.  Maps  are  given  of  the  principal  street- 
railway  systems  in  the  countrj',  some  being  done  in 
colors.  There  are  also  maps  of  the  interurban  sys- 
tems of  New  Jersey,  Ohio,  Indiana  and  Illinois.  The 
location  of  the  power  stations,  repair  shops,  parks 
and  pleasure  resorts  of  each  of  the  properties 
described  is  a  good  feature  of  the  work,  the  pleasure 
resorts  being  always  an  important  factor  in  increas- 
ing the  traffic  of  a  line  which  passes  through  them. 
The  book  does  not  purport  to  give  information 
about  all  the  surface  and  elevated  street-railway 
companies  in  the  United  States,  but  it  appears  to 
cover  nearly  all  of  them,  and  probably  all  of  the 
principal  ones.  The  data  presented  are  arranged 
alphabetically  by  states  and  towns,  and  the  whole 
constitutes  a  valuable  work  of  reference. 

Dynamo,  Motor  and  Switchboard  Circuits  for 
Electrical  Engineers.  By  William  R.  Bowker. 
New  York ;  D.  Van  Nostrand  Company.  (Lon- 
don: Crosby^  Lockwood  &  Son).  1903.  Pp.  (six 
by  nine  inches),  120,  with  log  illustrations.  Price, 
$i.2S. 

This  work  might  well  be  termed  a  book  of  ampli- 
fied definitions.  It  is  quite  original  in  character  and 
style,  and  although  it  contains  no  detailed  informa- 
tion on  the  subjects  treated  it  should  find  a  con- 
siderable field  of  usefulness  for  what  it  purports  to 
be — a  hand-book  for  engineers  and  artisans.  No 
attempt  has  been  made  at  a  theoretical  treatment,  but, 
on  the  contrary,  the  aim  is  to  condense  in  a  para- 
graph or  a  page  such  information  on  some  one 
subject  as  will  aid  the  practical  man  in  his  every- 
day work.  For  example,  under  the  chapter  headed 
"Alternating  and  Polyphase  Currents"  about  a  page 
is  devoted  to  the  paralleling  of  alternators,  telling 
in  a  few  simple  words  what  is  meant  by  paralleling, 
and,  by  the  aid  of  a  diagram,  explaining  how  it  is 
done.  Again,  in  the  same  chapter,  are  explained  in 
brief  what  is  meant  in  three-ohase  transmission  b3' 
"star"  connection  with  three  wires,  "star"  connec- 
tion with  four  wires,  "mesh"  or  "delta"  connection 
with  three  wires,  etc.  The  diagrams  throughout  the 
book  are  exceptionally  good  and  aid  very  mate- 
rially in  making  clear  the  explanations,  which  is  im- 
portant, owing  to  the  limited  space  allotted  to  each 
subject.  The  subject  matter  is  of  such  an  elementary 
nature  that  perhaps  the  engineer  will  not  find  the 
book  so  valuable  as  will  the  man  whose  technical 
training  along  electrical  lines  has  been  limited  and 
who  finds  that  everyday  questions  are  coming  up 
in  his  work  w'hich  he  cannot  answer  from  his  own 
knowledge,  and  information  on  which  he  would  like 
to  find  in  a  condensed  and  easily  understandable 
form  in  some  book  of  readv  reference. 


Electric  Equilibrium  of  the  Sun. 

Svante  Arrhenius  frames  a  theory  of  the  process 
by  virtue  of  which  the  sun  is  able  to  give  out  a 
continuous  suppl}'  of  negative  electricity  without  its 
positive  electrification  being  raised  to  such  a  high 
point  as  to  retain  the  negative  electrons  in  the  sun. 
This  process  necessitates  some  form  of  circulation 
or  renewal  of  the  negative  electricity  in  the  sun,  and 
the  author  makes  such  a  circulation  very  plausible. 
We  know  that  negative  ions  condense  vapors  more 
easily  than  positive  ions.  The  gases  in  the  atmos- 
phere of  the  sun  arc  ionized  b}^  the  ultra-violet 
radiation.  Therefore,  we  have  to  suppose  that  among 
the  little  drops  formed  by  condensation  in  the  sun's 
atmosphere  far  more  are  negatively  charged  than 
are  positively  charged.  As  these  drops  are  driven 
away  by  the  pressure  of  radiation,  they  charge  with 
negative  electricity  the  atmosphere  of  celestial  bodies, 
such  as  the  earth,  till  the  charge  is  so  great  that 
discharges  occur,  and  cathode  rays  are  formed,  which 
carry  the  charge  back  to  the  universe.  The  author 
makes  an  interesting  calculation  of  the  speed  with 
which  the  drops  will  be  driven  from  the  sun.  as- 
suming that  the  radiation  pressure  is  twice  their 
weight.  A  drop  which  partly  reflects  the  light  will 
arrive  at  the  earth  in  about  46  hours.  Now,  ac- 
cording to  Ellis,  the  inten^al  elapsing  between  the 
passage  of  a  sun  spot  across  the  meridian  and  the 
maximum  of  the  consequent  magnetic  storm  upon 
the  earth  is  42.5  hours.  This  agreement  renders  the 
base  of  the  calculation  reasonably  probable.  The 
author  then  goes  on  to  show  that  the  charge  of  the 


sun  is  sufficient  to  attract  and  absorb  negative  elec- 
trons traveling  with  observed  velocities  anywhere 
within  1.25  light-years  of  the  sun.  Since  the  near- 
est star  is  four-light  years  away,  and  there  are  other 
stars  about  10  light-years  off,  not  many  electrons 
can  traverse  interstellar  space  without  being  at- 
tracted by  some  star  or  other.  Thus  the  suns  re- 
cover from  space  as  much  negative  electricity  as 
they  lose.  The  electric  charges  of  the  suns  are 
verj'  effective  regulators.  If  the  charge  is  quadrupled 
the  mean  distance  of  the  caught  electrons  is  doubled, 
or,  in  other  words,  as  they  are  uniformly  dissem- 
inated in  space,  their  quantitv  is  quadrupled.  There- 
fore, the  supply  of  negative  electricity'  to  the  suns 
is  proportional  to  ihcir  defect  thereof. — From  Pro- 
ceedings of  the  Royal  Society,  abstracted  by  E.  E. 
Fournier  d'Albe. 


Electric    Fire-alarm    and    Police-patrol 
Systems. 

A  bulletin  covering  statistics  of  municipal  electric 
fire-alarm  systems  and  police-patrol  systems,  which 
are  frequently  worked  together,  has  been  issued 
by  the  Bureau  of  the  Census  of  the  United 
States  government.  The  statistics  cover  the  sys- 
tems in  operation  during  any  part  of  the  year 
1903.  The  bulletin  shows  a  total  of  764  municipal 
electric  fire-alarm  systems.  These  systems  had  in 
the  aggregate  a  total  overhead  wire  mileage  of 
28,202  miles,  besides  11,433  miles  of  wire  in  under- 
ground conduits.  The  earliest  records  dealing  with 
the  subject  show  that  fire  alarms  and  fire  extinction 
were  matters  which  until  the  last  century  were  left 
largely  to  private  or  volunteer  effort:  now,  how- 
ever, the  764  systems  included  in  the  statistics  are 
under  the  supervision  of  some  department  of  the 
various   city  administrations. 

From  1852  to  1862  only  four  systems  of  fire-alarm 
telegraph  were  installed.  In  the  ne.xt  10  years  40 
systems  were  put  in.  From  1S72  to  1882  the  in- 
creased appreciation  and  demand  on  the  part  of  the 
public  were  shown  by  the  installation  of  62  systems. 
The  rate  of  increase  was  well  maintained  from  1882 
to  1892,  during  which  period  299  systems  were  in- 
stalled. In  the  II  years  from  1892  to  1902  inclusive 
the  number  of  new  systems  was  proportionately 
greater,  reaching  359.  In  view  of  the  fact  that  all 
the  larger  cities  had  already  been  equipped,  the 
swelling  number  would  indicate  that  as  time  has 
gone  by  the  improvements  of  the  system  and  the 
increasing  introduction  of  automatic  features  have 
rendered  the  service  available  for  many  of  the 
smaller  communities. 

Distributed  along  the  circuits  of  the  764  systems 
in  the  United  States  there  were  reported  37,yig  sig- 
naling boxes  or  stations.  To  this  number  might  be 
added  1900  special  telephones  and  93  annunciating 
boxes.  Over  this  apparatus  85,070  fire  alarms  are 
reported  to  have  been  sent  or  received  during  the 
year  1902. 

For  the  operation  of  fire-alarm  systems  reported 
a  large  varietA'  of  apparatus  and  methods  are  in  use, 
although  battery  current  is  the  main  reliance  and 
chief  source  of  energv'  supply.  The  central-office 
power  or  current  equipment  in  1902  comprised  5",oio 
primarj'  and  49,327  storage-battery  cells.  Of  the  total 
number  of  systems  there  were  reported  only  ig  dy- 
namos generating  current,  seven  steam  or  gas  en- 
gines and  81  motor-generators  or  dynamotors.  In 
connection  with  telephones  for  use  in  fire  alarms  it 
is  noted  in  the  report  that  the  chief  of  police  of  a 
large  city  has  recently  requested  the  telephone  com- 
panj'  to  omit  from  its  telephone  directory  the  sug- 
gestion that  patrons  send  fire  alarms  over  the  tele- 
phone, for  the  reason  that  it  frequently  takes  too 
Jong  to  notify  fire  headquarters  by  telephone. 

Electric  police-patrol  systems  are  of  much  more 
recent  date  than  the  fire-alarm  systems.  Reports 
were  received  from  148  of  these  systems.  Of  this 
number  only  eight  had  been  installed  prior  to  1882. 

The  bulletin  just  issued  is  very  exhaustive  on  the 
subjects  treated  and  is  descriptive  of  every  detail, 
both  physical  and  historical.  The  great  progress 
made  in  the  use  of  the  electric  current  is  brought 
strikingly  forward.  The  electric  telegraph  was  not 
utilized  for  fire-alarm  purposes  until  the  beginning 
of  the  nine'teenth  century,  and  even  todaj'  there  are 
a  great  many  communities  in  .\merica  which  retain 
the  inadequate  method  of  notifying  the  community 
by  ringing  a  bell  in  some  high  tower.  The  utiliza- 
tion of  the  telegraph,  in  a  systematic  way,  as  an  aid 
in  the  detection  and  suppression  of  crime  was  re- 
sorted to  by  the  police  departments  of  various  large 
cities  as  early  as  1858,  according  to  the  report. 


The  Green  Bay  (Wis.)  Traction  Company,  known 
imtil  recently  as  the  Knox  Construction  Company, 
has  begun  to  operate  regular  cars  between  Green 
Bay  and  Depcre  on  the  Green  Bay-Kaukauna  inter- 
urban route.  Th?  company  has  not  yet  been  granted 
a   franchise. 
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CORRESPONDENCE. 


Great  Britain. 

London,  July  i. — The  prophecy  made  some  years 
ago  that  with  the  advent  of  the  large  electric  power- 
distributing  companies,  the  number  of  smaller  gen- 
erating stations  would  rapidly  diminish,  or,  rather 
the  number  of  local  authorities  and  others  intending 
to  erect  comparatively  small  works  would  yearly 
grow  less,  has  been  amply  fulfilled.  Already  in  the 
provinces  numerous  small  local  authorities  have  en- 
tered into  agreements  with  the  power  companies  and 
are  now  awaiting  a  supply,  and  in  some  cases  a 
supply  is  being  given  from  temporary  plant.  Quite 
recently  one  of  the  London  borough  councils  de- 
cided to  take  current  in  this  way  from  a  power  com- 
pany. The  district  of  the  authority  in  question  is 
much  more  adapted  to  a,  successful  municipal  .scheme 
than  many  that  are  in  existence,  and  the  power  com- 
pany must  have  offered  favorable  terms  to  have  over- 
come the  general  enthusiasm  among  councilors  of 
comparatively  small  districts,  for  running  their  own 
works. 

On  this  point  of  electric  power  supply  by  large 
companies,  it  is  interesting  to  note  the  determination 
with  which  Parliament  this  session  has  refused  local 
authorities  permission  to  go  outside  their  areas  in 
order  to  supply  in  competition  with  the  company. 
It  is  well  established  nowadays  that  local  authorities 
may  do  almost  what  they  please  with  the  taxpayers' 
mone}^  so  long  as  their  operations  are  confined  to 
their  own  boundaries,  but  it  steadfastly  refuses,  ex- 
cept under  exceptional  circumstances,  to  allow  mu- 
nicipal trading  to  be  carried  on  outside  the  boroughs 
where  no  rate  can  be  levied.  Consequently,  if  a  loss 
be  incurred,  it  has  to  be  made  good  by  the  taxpayers 
in  the  other  district,  who  get  no  advantage  from  the 
supply. 

Quite  an  outcry  is  being  made  by  inembers  of 
Parliament  in  connection  with  the  accidents  that 
have  happened  upon  the  Northeastern  and  Lancashire 
and  Yorkshire  railways  through  persons  coming  into 
contact  with  the  third  rail.  A  general  request  is 
being  made  that  the  live  rail  should  be  protected, 
but  until  the  report  which  is  being  prepared  by  the 
officers  of  the  I5oard  of  Trade  has  been  presented 
nothing  official  will  be  made  known. 

The  telephone  committee  of  the  Brighton  Town 
Council  anticipates  that  the  revenue  this  year  will 
cover  the  interest  and  sinking-fund  charges.  There 
are  now  1,200  lines  connected.  Last  year,  the  first 
year  of  working  of  the  undertaking,  there  was  a  loss 
of  nearh'  $io,oco. 

The  Marylebone  Borough  Council  is  now  arrang- 
ing to  borrow  the  necessar>^  money,  authorized  by 
its  bill  this  year,  to  pay  the  Metropolitan  Electric 
Supply  Companj'.  Of  the  amount  necessary,  $2,500,- 
000  will  be  borrowed  from  a  bank  temporarily  and 
the  remainder  from  private  individuals.  In  October 
the  London  Countv  Council  will  advance  the  money 
to    redeem   these   loans. 

A  slight  scare  was  caused  last  week  by  what  ap- 
peared to  be  a  fire  in  the  new  Great  Northern  and 
City  tube  railwav.  A  short-circuit  occurred  in  a 
signal  box  and  filled  one  of  the  stations  with  smoke. 
But  it  was  soon  cleared.  G. 


Dominion  of  Canada. 

Ottawa,  Ont.,  July  7. — The  electric  railway  at 
Levis.  Que.,  has  ceased  to  operate  as  the  result  of  a 
dispute  with  the  Chaudiere  Electric  Power  Company. 
The  directors  of  the  railway  intend  to  install  an 
electric  power  plant   of  their  own. 

The  township  of  Ernestown,  Ont.,  has  voted  favor- 
ably on  the  by-law  of  the  Ontario  Electric  Railway 
Companv,  which  provided  for  the  appropriation  of  the 
sum  of  S20,ooo  to  purchase  the  first-mortgage  bonds 
of  the  railway. 

The  council  of  the  tow-n  of  St.  Louis,  Que.,  has 
adopted  a  new  contract  with  the  Montreal  Light, 
Heat  and  Power  Company,  which  places  the  rental 
on  street  lamps  at  $75  a  year.  The  town's  contracts 
with  the  Royal  Electric  Company  and  the  Citizens' 
Light  and  Power  Company  were  annulled.  The  con- 
tract runs  for  28  years. 

The  Cataract  Po^.ver  Company  of  Hamilton,  Ont., 
owns  and  operates  the  following  concerns ;  The 
Hamilton  Light  and  Cataract  Power  Company,  the 
Cataract  Power  Company,  the  Hamilton  Electric 
Light  and  Power  Company,  the  Electric  Power  and 
Manufacturing  Companj',  the  Dundas  Electric  Com- 
pany, the  Hamilton  street  railway,  the  Hamilton 
Radial  electric  railway  and  the  Hamilton  and  Dundas 
street  railway-  The  Cataract  company  generates  at 
present  about  8,000  horsepower  at  DeCew  Falls,  and 
is  putting  in  a  plant  that  will  give  it  40,000  horse- 
pow"er  in  the  course  of  two  years.  By  next  fall 
upward  of  26,000  horsepower  will  be  available. 

In  pursuance  of  an  agreement  with -the  Kingston 
Light,  Heat  and  Power  Company,  the  city  of  Kings- 
ton, Ont,  will  take  over  the  lighting  plant  of  the 
company  on  August  1st.  The  city  guarantees  the 
interest  on  the  bonds  of  the  company  until  the  bonds, 
which  amount  to  $99,973,  mature  in  191 7;  the  street- 
railway  company  is  given  powder  at  its  present  rates 
for  the  next  six  months:  Lake  Ontario  Park  is  to 
be  supplied  at  a  reasonable  rate,  and  the  city  comes 
into  its  own  in  August.  All  legal  proceedings  have 
been  withdrawn. 

A  short  time  ago  it  was  announced  that  the  Do- 
minion government  intended  to  install  at  once  several 
Marconi  stations  on  the  St.  Lawrence  route  to  the 
sea.     Four"  were  to  be  installed  this  season,  the  points 


selected  being  Fame  Point,  Heath  Point,  Point 
Amour  and  Belle  Isle.  The  station  at  Fame  Point 
is  now  ready  for  business,  and  the  remainder  will 
be  completed  by  August  next.  For  the  first  time  in 
the  history  of  St.  Lawrence  navigation,  telegraphic 
communication  between  a  steamship  on  her  voyage 
and   land   was   established. 

The  Canadian  Pacific  Railway  Company  will  con- 
struct over  2,000  miles  of  new  wires  and  pole  lines 
before  the  close  of  the  present  >'ear.  General  re- 
pairs to  existing  lines  are  being  made  all  over  the 
system.  A  new  copper  wire  has  been  put  in  between 
Regina  and  Winnipeg.  Other  new  lines  that  have 
been  built  during  the  last  few  months  are  between 
Toronto  and  Detroit;  Toronto  and  Peterboro,  and 
Fort  William  and  Ignace.  W. 


Winnipeg,  Man.,  July  8. — The  Winnipeg  Electric 
Street  Railway  Company  has  decided  to  extend  its 
line,  by  request  of  the  City  Council,  along  Logan 
Avenue  to  McPhillips  Avenue,  instead  of  along  Elgin 
Avenue,  and  the  city  will  repave  the  street  to  M'c- 
Phillips  Avenue  to  enable  the  street-railway  company 
to  lay  tracks.  The  Ottawa  Car  Company  is  building 
six  more  new  cars  for  this  company.  The  street-car 
cornpany  will  also  place  in  position  in  its  power 
station  in  Winnipeg  a  is-hoisepower  engine,  to  be 
built  by  Burrige  &  Cooper  of  Winnipeg. 

The  Robb  Engineering  Company  of  Amherst,  N.  S., 
has  been  awarded  the  contract  to  supply  one  of  the 
Porto  Rico  sugar  plantations  with  a  large-sized  Robb- 
Armstrong  engine  for  furnishing  electric  light  and 
power. 

The  Mexican  Light  and  Power  Company  of  Mon- 
treal, of  which  James  Ross  is  president,  has  placed 
a  large  order  for  copper  cable  in  the  United  States. 
The  order  calls  for  1,500  miles  of  cable,  weighing 
upward  of  2,000  tons.  The  cable  line  is  to  be  built 
from  the  company's  Necaxa  power  plant  to  Mexico 
City  and  from  there  on  to  the  El  Oro  mining  dis- 
trict, a  distance  of  125  miles.  The  lines  will  be 
supported  on  steel  towers  in  spans  of  500  feet.  The 
contract  for  the  cable  was  let  to  the  Ansonia  Brass 
and    Copper  Company   of   Ansonia,    Conn. 

The  Vulcan  Iron  Works  of  Winnipeg  will  install 
an  electric  crane  capable  of  sustaining  and  carrying 
a  weight  of  20,000  pounds  in  its  new  boiler  factory 
and  blacksmith  shop,  now  building.  The  crane  will 
be  similar  in  design  and  operation  to  the  one  in  the 
foundry  department;  the  latter  has  a  capacity  of 
30,000  pounds  and  runs  the  length  of  the  shop.  Two 
electric  motors  furnish  the  power,  one  being  used 
to  control  the  crane  as  it  moves  on  the  tracks  and 
the  other  furnishes  the  lifting  power.  H. 

New  York. 

New  York,  July  9. — On  the  Coney  Island  trolley 
lines,  last  Saturday.  Sunday  and  Monday,  more 
than  a  thousand  passengers  refused  to  pay  a  double 
fare  on  the  cars.  Nearly  all  those  protesting  were 
ejected  from  the  cars  at  the  point  where  the  second 
fare  is  collected,  and  in  a  number  of  cases  women 
and  children  are  alleged  to  have  been  treated  with 
undue  violence.  Statements  and  counter  statements 
have  been  issued  every  day  on  the  legal  point  in- 
volved, the  chief  claims  being  made  over  the  signa- 
ture of  President  Winter  of  the  Brooklyn.  Rapid 
Transit  Company,  who  states  that  the  company  has  a 
legal  decision  which  would  enable  it  to  charge  as 
much  as  30  cents  for  the  trip  to  Coney  Island. 
Deputy  Police  Commissioner  Farrel  is  investigating 
the  cases  of  alleged  violent  treatment  and  hundreds 
of  citizens  are  threatening  suits  against  the  com- 
pany. The  company's  most  effective  retaliation  to 
the  public  agitation  are  the  steps  now  being  taken 
to  bring  back  the  various  subsidiary  corporations  to 
their  original  position  of  independent  companies,  as 
stated  in  this  column  last  week.  The  Brooklyn 
Rapid  Transit  has  also  announced  that  it  will  grant 
no  more  passes  to  police  officers  and  detectives  not 
in  uniform. 

The  Board  of  Aldermen  has  deferred  final  action 
on  the  application  for  a  franchise  from  the  New 
York,  Westchester  and  Boston  Railway  Company  un- 
til July  26th. 

The  first  quarterly  dividend  (being  1%  per  cent.) 
will  be  paid  to  the  stockholders  of  the  Third  Avenue 
Railway  Company.  -  The  company  was  purchased 
four  years  ago  by  what  is  now  the  New  "S^ork  City 
Railway  Company,  and  although  it  was  promised  that 
the  dividend  should  be  five  per  cent,  from  1900  to 
1904,  and  thereafter  six  per  cent.,  this  is  the  fir.=t  time 
that  any  dividend  has  been  announced  for  distribu- 
tion. 

On  Friday  Charles  H.  Werner,  as  president,  and 
Ashley  P.  Cole,  as  secretary,  signed  a  certificate 
which  merges  tlie  Kings  County  Lighting  Company 
with  the  Kings  County  Gas  and  Illuminating  Com- 
pany. The  first-named  corporation  owned  all  the 
stock  of  the  latter  and  is  quite  a  new  organization. 
It  promises  to  enter  into  competition  with  the  older 
local    lighting   companies. 

O.  Wagner,  W.  D.  Bickford  and  H.  E.  Spooner 
are  the  directors  of  the  newly  incorporated  electrical 
firm,  to  be  known  as  Richmond  &  Co.,  with  a  capital 
of  $20,000,  and  works  in  New  York  city. 

In  the  course  of  extensive  alterations  to  be  made 
at  the  City  Hall,  the  existent  gas  chandeliers  in  the 
governor's  room  are  to  be  wired  for  clusters  of  in- 
candescent lamps,  to  the  total  of  72  lights- 

The  rapid-transit  subway  is  so  near  completed  that 
it  may  be  traversed  on  wheels  from  City  Hall  to  the 
Harlem  River  on  a  permanent  way  of  lOo-pound  steel 


rails,  stone  ballasted  and  comparable  throughout  to 
the  best  division  of  the  Pennsylvania  railroad.  Only 
those  W'ho  have  made  this  trip  in  an  observation  car 
are  likely  to  have  an  adequate  conception  of  the 
m.agnitude  of  the  work  or  the  thoroughness  and  in- 
telligence with  which  it  has  been  carried  out  from 
inception  to  finish.  There  is  still  some  work  to  be 
done  in  finishing  the  stations,  but  the  delay  of  this 
will  not_  interfere  with  the  use  .of  the  tunnel  nor 
involve  inconvenience  to  the  public.  The  electrical 
installation  is  so  far  advanced  that  by  the  end  of 
the  present  month  it  can  be  subjected  to  every  test 
needed  to  show  its  efficiency  and  the  perfection  of  its 
operation.  Contrary  to  what  seems  to  be  the  popular 
impression,  the  work  on  the  power  house  and  its  plant 
is  ahead  of  the  schedule.  By  September  1st  the  cur- 
rent required  for  moving  450  to  500  cars,  for  operat- 
ing all  electrically  actuated  mechanism,  and  for  light- 
ing cars,  stations  and  tunnel,  will  be  in  operation. 
This  installation  is  in  some  respects  epoch  making  in 
the  history  of  electrical  science,  less  because  it  ven- 
tures new  and  untried  experiments  than  because  it 
brings  together  what  is  best  in  experience  up  to  this 
time  and  establishes  new  standards  of  excellence  in 
principles  and  details.  The  provision  of  rolling  stock 
available  by  September  ist  or  earlier  will  be  ample 
for  the  immediate  requirements  of  traffic.  With  the 
exception  of  the  first  order  it  will  consist  of  steel 
cars  of  the  type  evolved  by  investigation  and  experi- 
n;ent  which  is  now  regarded  as  the  best,  although 
arnong  those  whose  judgment  is  entitled,  to  con- 
sideration by  no  means  unanimously  agreed  to  be  the 
best.  D.  W.  W. 


New  England. 

Boston,  July  9. — The  Adams  Trust  Company  of 
this  city  takes  the  Boston  and  Northern  Street  Rail- 
way Company  mortgage  authorized  by  the  last  Legis- 
lature. The  Old  -  Colony  Trust  Company,  also  of 
Boston,  takes  the  Old  Colony  Street  Railway  Com- 
pany mortgage,  $15,000,000  being  involved  in  the 
transactions. 

The  Massachusetts  railroad  commissioners,  in  pass- 
ing upon  an  appeal  in  the  matter  of  increased  fares 
at  Haverhill  and  vicinity,  ordered  by  the  Haverhill 
and  Southern  New  Hampshire  Street  Railway  Com- 
pany have  disapproved  the  change  of  rate,  which  was 
revised  on  a  mileage  basis  in  part.  This  decision  has 
raised  the  hopes  of  electric-railway  patrons  in  other 
places    where    similar   conditions   have   lately   arisen. 

A  severe  electrical  storm  swept  over  the  coast  sec- 
tion on  July  5th.  A  million-dollar  fire  in  the  Bunker 
Hill  district  in  Boston  resulted  from  one  flash  of 
lightning,  which  set  fire  to  wharf  property,  the  flames 
spreading  to  an  Allan  Line  ocean  steamship  and  to 
a  Boston  and  Maine  railroad  grain  elevator.  In  Lj-nn 
the  street-car  service  was  disturbed  seriously,  the 
main  office  of  the  Boston  and  Northern  Company 
being  struck,  and  several  employes  were  injured. 
Some  of  the  trolley  wires  were  also  damaged.  In 
West  Quincy  the  electricity  struck  a  car  and  set  it 
on  fire.  One  passenger  was  overcome  temporarily 
by  the  shock. 

The  city  of  Boston  Wire  Department  reports  fur- 
ther progress  in  the  heart  of  the  city,  during  the 
statistical  year  just  closed,  in  the  matter  of  removal 
of  poles  and  overhead  wires.  Nearly  250  poles  have 
been  eliminated  and  upward  "of  50  miles  of  wire. 
Most  of  the  permits  for  new  poles  and  o\'erhead 
construction  have  been  granted  for  outlying  districts. 
761  being  the  number  for  the  year,  but  these  do  not 
begin  to  offset  the  miles  of  wire  taken  down.  Tlicre 
are  now  a  little  over  15,000  poles  standing  within 
the  city  limits,  but  the  downtown  district  is  almost 
free  from  them.  B. 


Michigan. 

Detroit,  July  9. — Grand  Ledge  is  to  have  an  elec- 
tric-light and  power  plant  which  will  be  constructed 
by  S.  E.  Jaris,  who  has  purchased  the  mill  property 
and  water  rights  of  E.  J.  Hixon.  A  large  dam  will 
be  built  in  the  Grand  River  from  which  power  will 
be  secured  for  generating  current  for  light  and  power 
in  Grand  Ledge  and  Lansing. 

It  is  understood  that  an  agreement  has  been  signed 
w-hereby  the  two  electric  lines  between  Detroit  and 
Jackson  have  been  done  away  with,  and  the  Detroit, 
Ypsilanti.  Ann  Arbor  and  Jackson,  the  Jackson  city 
lines  and  the  lines  to  Wolf  Lake  and  Grass  Lake 
will  be  operated  as  one  system-  It  is  understood 
that  the  owners  of  the  Jackson  Consolidated  Trac- 
tion Company-  and  Messrs.  Hawks  and  Angus  of 
Detroit  have  come  together  and  consummated  ar- 
rangements which  will  enable  both  companies  to  op- 
erate their   systems  more   economically. 

A  bad  accident  occurred  on  the  Jackson  and  Battle 
Creek  electric  road  about  two  miles  and  a  half  west 
of  Marshall  last  -week  in  w-hich  three  persons  were 
fatally  injured  and  20  badly  hurt  This  line  is  op- 
erated on  the  third-rail  system.  A  local  car  from 
Battle  Creek  burned  out  a  motor,  after  going  a  few 
miles,  and  on  reaching  a  crossing  on  a  sharp  curve 
had  not  sufficient  speed  to  drift  over  the  crossing 
and  became  stranded.  Limited  car  No.  47  was  due 
at  this  time  and  collided  with  the  local.  iDadly  dam- 
aging both  cars.  Among  the  injured  was  C.  H. 
Frishie  of  Jackson,  president  of  the  Kalamazoo  Val- 
ley Electric  Company,  who  had  his  head  badly  cut. 

The  village  of  Charlevoix  has  accepted  a  propo- 
sition from  a  new  power  company  at  Bellaire  for 
the  lighting  of  its  streets.  The  contract  calls  for  the 
construction  of  the  plant  and  the  turning  on  of  the 
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light  at  Charlevoix  by  June  i,  1905.  It  is  proposed 
to  build  a  dam  and  erect  a  plant  capable  of  fumishnig 
1,000  horsepower. 

The  Bessemer  and  Ironwood  Interiirban  Railway 
Company,  capitalized  at  $25,000,  has  been  incorpo- 
rated. .,  J       u 

The  trouble  between  the  City  Council  and  the 
street-car  company  at  Manistee  lias  now  been  settled. 
The  laying  o£  the  street-car  track,  which  has  been 
held  up  since  last  fall,  will  now  proceed.      C.  G.  W. 

Southeastern  States. 

Charlotte,  N.  C  July  9. — There  is  a  movement  on 
foot  to  construct  an  electric  railway  from  Clarks- 
ville.  Tcnn..   through    New   Pr;ividence. 

The  Norfolk  and  Southern  railway  is  to  be  clcc- 
tricallv  operated  by  the  Chesapeake  Transit  Com- 
panv. '  thereby  developing  an  important  suburb  of 
Norfolk,  Va.  Several  electric  cars  have  already  been 
purchased. 

The  Central  Traction  Company  has  engaged  an 
engineer  to  make  estimates  for  a  proposed  electric 
line  from  Jersevville  to  Hardin,  Calhoun  County,  Mo. 

.Architects  Hook  &  Sawyer  have  about  finished 
plans  for  the  sub-station  of  the  Catawba  Power  Com- 
pany at  Charlotte.  N.  C.  The  building  will  be  small, 
however. 

The  council  of  New^berry,  S.  C,  has  authorized  the 
mayor  to  execute  notes  to  pay  for  a  modern  electric- 
light  plant.  The  council  also  voted  to  sell  the  pres- 
ent plant. 

The  D.  A.  Tompkins  Company  of  Charlotte  is 
constructing  a  central-station  electric-lighting  plant 
at  Davidson  College.  N.  C.  .'\n  arrangement  may  be 
made  by  which  the  town  of  Davidson  may  be  lighted. 

The  new  $75,000  dam  of  the  Crown  Mountain 
Mining  and  Milling  Company  near  Dahlonega,  Ga., 
has  Iieen  completed  and  will  furnish  electric  power 
to  the  plant  and  possiblv  to  the  town  for  lighting. 

The  Jasper  (.\la.)  Water,  Light  and  Power  Com- 
pany has  been  incorporated  with  a  capital  of  $50,000. 
with  $.30,000  paid  in.  J.  M'.  Cranford,  D.  K.  Carter 
and  others  are  interested.  L. 


Ohio. 

Cleveland.  July  9. — Traction  roads  generally  show 
a  satisfactory  increase  in  earnings  for  the  first  half 
of  the  year  over  the  corresponding  period  in  1903. 
The  Cleveland  and  Southwestern  shows  a  gain  of 
$S,ooo  in  gross  earnings,  and  June  alone  made  an 
increase  of  more  than  $3,500.  The  Lake  Shore  Elec- 
tric shows  an  increase  of  almost  $11,000  over  the  first 
six  months  of  1903. 

The  tax  valuation  of  the  city  tracks  of  the  Colum- 
bus Railway  and  Light  Company  has  been  fixed  at 
S8,500  a  mile,  while  that  outside  the  corporation  limits 
is  placed  at  $4,000.  The  rolling  stock  is  valued  at 
$337,000  in  the  city  and  $2,000  outside.  Moneys  and 
credits  are  given  as  $120,000. 

Considerable  damage  was  done  on  the  Columbus, 
Newark  and  Zanesville  road  by  floods  this  week. 
There  were  several  washouts  and  operations  were 
suspended  for  some  time.  The  Columbus.  Delaware 
and  Marion  suffered  quite  a  little  from  the  same 
cause  and  some  of  its  cars  were  delayed  several 
hours. 

The  organization  of  the  Geneva  Electric  Company, 
which  will  build  an  electric  railway  from  Geneva  to 
the  lake  shore,  has  been  completed  by  the  election 
of  Marcus  Westerman  of  Youngstown  as  president 
and  Homer  Hood  of  Toledo,  secretar\^  In  addition 
to  these  A.  G.  Webb  of  Cleveland,  H.  B.  Gre,gory  of 
Geneva  and  L.  H.  Young  of  Youngstown  are  mem- 
bers of  the  board  of  directors. 

The  Dayton  and  Troy  road  is  receiving  extensive 
improvements  to  make  it  equal  to  the  service  that  is 
being  maintained  on  it  in  connection  with  the  Western 
Ohio,  a  limited  service  having  been  established  some 
time  ago  from  Lima  to  Dayton.  The  regular  divi- 
dend of  five  per  cent,  was  paid  on  the  preferred  stock 
a  few  days  ago  and  the  money  has  been  earned  for  a 
dividend  on  common  stock,  but  this  will  not  be  paid 
until  the  improvements  are  completed. 

Engineers  are  at  work  on  a  route  for  the  exten- 
sion of  the  Ohio  River  and  Western  electric  railway 
from  Zanesville  to  Cumberland  and  Pow-hattan  Point 
on  the  Ohio  River. 

The  holiday  brsiness  of  the  electric  roads  center- 
ing in  Cleveland  was  the  largest  ever  known.  The 
number  of  tickets  sold  in  Cleveland  alone  over  the 
interiirban  lines  was  more  than  twice  as  large  as 
last  "ear. 

President  M.  S.  Hart  of  the  Comiiiercial  Electric 
Company  of  New  Orleans  was  in  Cincinnati  a  few 
days  ago  to  purchase  equipment  for  the  new  plant 
which  the  company  is  building.  The  stockholders  of 
the  comjiany  are  largely  consumers. 

The  City  Council  at  Columbus  has  passed  an 
ordinance  fixing  the  price  of  current  for  commercial 
lighting  at  five  cents  per  kiloW'att-h<:iur.  The  Co- 
Innihus  Railway  and  Light  Company  lias  maintained 
that  it  cannot  furnish  current  at  that  price  and 
may  pro  to  the  courts  to  determine  the  right  of  the 
council  to  fix  the  price  at  so  low  a  figure.  The 
ordinance  is  for  two  years.  An  ordinance  has  also 
been  passed  providing  for  rental  of  poles  for  mu- 
nicipal wires. 

Reports  from  Cincinnati  indicate  that  the  Toledo 
LVban  and  Tnternrltan  Cbmpanv  will  shortly  be  capi- 
talized as  a  holding  companv  for  the  Toledo,  Bowl- 
ing Green  and  Southern.  The  capital  stock  will  be 
fixed  at  $1,000,000.  The  indebtedness  of  the  original 
company  will  be  paid  by  the  holding  company  and 


the  road  will  be  completed  into  Toledo  under  plans 
that  are  now'  being  carried  out.  George  B.  Kerper, 
Charles  H.  Kilguur,  John  Kilgour  and  other  Cincin- 
nati capitalists  arc  interested  in  the  Toledo,  Bowling 
Green  and  Southern  and  will  hold  the  majority  of 
stock  in  the  new  company,  .\bout  60  miles  of  track 
is  now  in  operation,  and  the  portion  between  Findlay 
and  Lima  will  likely  be  completed  within  a  short 
time.  A  large  central  power  house  may  also  be 
built. 

Clifford  W.  Fuller  has  been  appointed  by  Judge 
Dissette  of  the  Cuyahoga  Common  Pleas  Court  as 
referee  to  take  testimony  in  the  contentions  of  the 
creditors  of  the  Miami  and  Erie  Canal  Transportation 
Company  and  make  an  investigation  of  the  organ- 
ization and  financing  of  the  company. 

English  investors  have  taken  the  remainder  of  the 
Detroit  and  Toledo  Short  Line  bonds  held  by  the 
Everett-Moore  syndicate,  and  as  a  result  the  Cleve- 
land men  have  taken  a  long  step  toward  straighten- 
ing out  the  financial  tangle.  The  bonds  aggregated 
$1,900,000  and  are  guaranteed  by  the  Grand  Trunk 
and  Clover  Leaf  roads.  The  last  block  sold  amounted 
to  $250,000. 

Traction  men  from  Erie,  Pa.,  and  other  points 
between  Cleveland  and  Erie  will  come  to  Cleveland 
over  the  various  roads  on  July  iSth  in  order  to  make 
an  investigation  with  a  view  to  introducing  a 
through  service  and  possibly  through  cars.  H.  A. 
Everett  and  cllier  Cleveland  men  went  over  the  line 
some  time  ago  and  are  of  the  opinion  that  such  a  plan 
is  entirely  feasible. 

Reports  indicate  that  the  Toledo  Railways  and 
Light  Company  will  probably  get  an  extension  of 
franchise  for  25  years  within  the  next  three  months. 
In  return  the  road  will  give  lower  fares  and  uni- 
versal transfers. 

The  June  report  of  the  Toledo  and  Western  shows 
that  223  freight  cars  were  handled  in  comparison  with 
139  for  the  same  month  last  year.  It  also  shows  to 
what  an  extent  an  electric  road  may  be  used  for 
handling  freight  in  addition  to  the  regular  passenger 
business. 

It  is  probable  that  the  Springfield  and  Xenia  will 
be  sold  by  the  receiver  w'ithin  a  short  time.  It  will 
probably  be  knocked  down  to  the  bondholders'  com- 
mittee and  the  company  at  once  reorganized.  In  that 
case  bonds  enough  will  be  issued  to  take  care  of  the 
old  bonds  and  furnish  money  enough  to  make  some 
needed  improvements. 

The  annual  report  of  the  Steubenville  Traction 
and  Light  Company,  Steubenville,  shows  an  increase 
of  $7,360  in  gross  traction  earnings  over  1903. 

O.  M,  C 


Indiana. 

Indianapolis,  July  11. — William  Clark,  W.  C.  Dor- 
sey  and  James  Soules,  who  got  a  franchise  about  a 
month  ago  for  an  electric  interurban  railway  to  Sul- 
livan, have  succeeded  in  getting  a  right-of-way 
through  the  greater  portion  of  Vigo  County  and  will 
soon  begin  work  in  Sullivan  County.  The  project- 
ors intend  to  run  a  branch  line  to  Linton  and  Jasoii- 
ville. 

Two  suits  were  filed  in  the  Superior  Court  today 
asking  for  the  appointment  of  a  receiver  for  the 
Indiana  LTnion  Traction  Company.  Robert  C. 
Light  and  A.  W.  Thomson  are  the  plaintiffs.  Light 
charges  that  the  Indiana  Union  Traction  Company 
failed  to  carry  out  its  part  of  an  agreement  in  a 
lease — namely,  to  build  new  lines.  His  petition  to 
the  court  is  that  a  receiver  be  appointed,  that  all 
books  be  examined,  that  the  present  officers  be  re- 
moved, and  that  the  stockholders  be  permitted  to 
elect  new  officers :  that  the  present  officers  be  re- 
strained from  disposing  of  any  holdings  in  the 
three  corporations,  that  the  lease  given  to  the  In- 
diana Union  Traction  Company  by  the  Union  Trac- 
tion of  Indiana  be  canceled. 

.A  survey  is  being  made  of  the  proposed  electric 
line  to  run  from  Richmond  to  Anderson  by  way  of 
Greensfork  and  Hagertown,  The  steps  taken  thus 
far  indicate  that  while  there  is  little  publicity  given 
the  project  at  this  time,  there  is  really  much  being 
done  and  the  hopes  of  the  people  along  the  route 
have  been  restored. 

The  name  of  the  Evansville  and  Princeton  Trac- 
tion Company  has  been  changed  to  the  Evansville, 
Princeton  and  Indianapolis  Traction  Company. 
The  company  has  been  reorganized  with  the  same 
officers.  The  company  will  extend  a  branch  line 
from  Fort  Branch  to  Owensville  and  New  Har- 
mony and  a  branch  line  from  Patoka  to  Union  and 
Petersburg  in  Pike  County.  Later  the  line  will  be 
extended  on  to  Hazelton  and  Vincennes  and  connect 
into  Indianapolis. 

Gus  Wing,  superintendent  of  the  city  lighting  plant 
at  Peru,  met  with  a  serious  accident  while  working 
with  an  arc  light  in  a  store  a  few  nights  ago.  ^  In 
some  manner  the  wires  got  crossed  and  he  received 
a  severe  shock.  He  was  upon  a  16-foot  ladder, 
and  when  the  shock  came  he  was  thrown  backward 
to  the  floor,  alighting  in  a  sitting  position.  His  right 
hand  was  severely  burned,  and  it  was  several  min- 
utes before  he  regained  consciousness. 

The  Indianapolis  News  contained  the  following 
item  recently :  "Hugh  McGowan,  boss  of  the  In- 
dianapolis street-car  lines,  and  Crawford  Fairbanks, 
boss  of  the  Terre  Haute  brewery,  are  two  old  cron- 
ies. They  are  together  most  of  their  time,  and 
neither  will  tell  a  funny  story  unless  the  other  is 
present." 

The  question   of  the   route  of  the  Rushville  trac- 


tion line  into  Indianapolis,  which  has  been  a  matter 
of  interest  to  property  owners  in  Irvington  and  east 
of  the  city,  has  been  settled.  The  tracks  will  form  a 
junction  with  the  Shelbyville  line  at  Prospect  Street 
and  Southeastern  Avenue,  making  an  entrance  to 
the  heart  of  the  city  over  this  line,  which  is  now 
owned  by  the  same  compan3^  The  line  is  to  have 
double  tracks  all  the  way  from  Cincinnati  to  In- 
dianapolis. In  Rushville,  the  home  of  Capt.  Mauzy 
has  been  bought  for  offices  and  the  city  station  of 
the  company.  The  road  W'ill  be  in  operation  about 
October  1st. 

L.  C.  Walker  and  W.  H.  H.  Miller,  attorneys  for 
the  Marion  Trust  Company,  receiver  for  the  Home 
Heating  and  Lighting  Company,  have  presented  a 
petition  to  Judge  Carter,  of  the  Superior  Court,  ask- 
ing for  instructions  concerning  the  operation  of  the 
plant  this  winter;  In  case  it  is  desired  to  operate 
the  plant  ne.xt  season,  it  is  set  out,  it  will  be  neces- 
sary to  purchase  coal  now  and  to  put  the  machinery 
in  a  better  state  of  repair.  T.  N.  C. 


Northwestern  States. 

Minneapolis,  July  9. — The  Omaha,  Lincoln  and 
Beatrice  railway  will  build  a  power  house  either  at 
Ashland  or  Springfield,  Neb. 

The  electric-light  plant  at  Waverly,  Iowa,  may  be 
purchased  by  the  city. 

Wausau,  Wis.,  is  considering  the  project  of  mu- 
nicipal lighting.  It  would  cost  about  $24,000  for  a 
plant,  it  is  estimated. 

The  council  of  Rushford,  Minn.,  has  awarded  a 
contract  to  the  Triumph  Electric  Company  to  fur- 
nish a  generator,  switchboard,  etc.,  for  an  addition 
to  the  electric-light  plant. 

The  Citizens'  Light  and  Power  Company  of  Mil- 
waukee has  filed  a  formal  acceptance  of  the  franchise 
granted  it  by  the  council  of  Fond  du  Lac,  Wis.,  in 
April.  A  bond  of  $200  has  been  filed  to  secure  the 
fulfillment  of  the  conditions  of  the  franchise. 

August  Brandt,  a  street-railway  lineman  in  Min- 
neapolis, was  killed  by  accidentally  bringing  the  trol- 
ley vvire  on  which  he  was  working  in  contact  with 
a  live  lighting  wire.  He  received  2,300  volts,  and 
died  after  six  hours.  • 

The  street-railway  company  at  Des  Moines,  Iowa, 
will  extend  the  Fourth  Street  Line  to  the  North  Side. 

R. 


Pacific  Slope. 


San  Francisco,  July  7. — The  San  Francisco  Gas 
and  Electric  Company  has  been  awarded  the  con- 
tract for  furnishing  the  city  with  lights  for  streets 
and  public  buildings  during  the  coming  fiscal  year. 
According  to  the  contract  100  new  arc  lights  are 
to  be  installed  and  the  dome  of  the  City  Hall  illumi- 
nated on  any  12  nights  of  the  year.  For  lights  not 
burning,  an  allowance  is  to  be  made  to  the  city  of 
35  cents  per  night  each.  The  entire  cost  of  lighting, 
including  gas  lamps,  is  to  be  $320,000. 

The  Soldiers'  Home  near  Los  Angeles  is  to  have 
an  arc-light  system,  and  proposals  are  being  invited 
for  the  necessary  supplies. 

The  Century  Electric  Company  has  been  reincor- 
porated under  the  name  of  the  Century  Electric 
Corporation.  F.  M.  Greenwood,  who  for  over  20 
years  has  been  connected  with  the  California  Elec- 
trical Works  of  San  Francisco,  has  been  elected 
president;  C.  M.  Wood,  vice-president  and  manager; 
E.  F.  Weihe,  secretary  and  treasurer,  and  L.  D. 
Hitzeroth,  electrical  engineer.  The  new  corporation 
has  completed  negotiations  for  a  six-story  building 
and  basement  on  Second  Street,  near  the  present 
quarters  of  the  firm,  and  will  soon  occupy  it.  Here 
a  large  stock  of  electrical  machinery  will  be  car- 
ried, as  well  as  lighting  supplies,  telephone  apparatus 
and  construction  material. 

The  California  Electrical  Works  had  an  interest- 
ing exhibit  of  its  various  specialties  at  the  recent 
meeting  of  the  Electrical  Transmission  Association 
at  Monterey,  Cal.  This  included  a  25-light  series 
alternating  arc-lamp  outfit,  with  step-up  transformer 
and  automatic  current  regulator  in  operation.  Also 
in  operation  were  samples  of  multiple  alternating 
arc  lamps,  Emerson  alternating-current  fan  motors 
and  500-voIt   direct-current   fan   motors. 

The  council   of   Port   .\ngeles.   Wash.,   has  passed . 
a   resolution    providing   for   the   issuance    of  $14,000 
lionds  to  continue  the  work  of  constructing  the  elec- 
tric-light system  in"  that  city. 

The  county  commissioners  of  Pierce  County, 
Wash.,  have  sold  the  electric  plant  in  the  county 
courthouse  at  Tacoma  to  the  Syndicate  Light  and 
Power   Company   for  $Soo. 

The  Humboldt  County  \Vatcr  and  Power  Company 
has  been  incorporated  at  Eureka.  Cal.,  by  Congress- 
man Gillett,  N.  H.  Hine,  F.  B.  Hink  and  others,  with 
a  capital  stock  of  $1,000,000.  The  company  intends 
to  take  water  and  power  from  Mad  River,  and  pro- 
poses to  install  at  once  a  power  plant  to  supply  the 
immediate  market  in   Eureka. 

General  Manager  Kennedy  of  the  Edison  Electric 
Light  and  Power  Company  of  Los  Angeles  will  make 
investigations  looking  to  the  installation  of  an  elec- 
tric  power  and   lighting  system  at   San   Diego,   Cal. 

J.  G.  Van  Orsdcl,  the  new  proprietor  of  the  Dal- 
las electric-light  plant  at  Dallas,  Ore.,  is  replacing 
the  old  machinery  with  new.  A  new  dynamo  will 
be  installed. 

The  council  of  Ladysmith.  B.  C,  is  considering 
the  matter  of  installing  an  electric-light  plant  and 
introducing  a  telephone  system  in  that  city. 

F.   M.   Friedberg  has   sold   the   Marshfield    (Ore.) 
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lighting  plant  to  C.  F.  MacKenzie  of  Colfax,  Wash. 
It  is  the  intention  of  the  owner  to  double  the  ca- 
pacity of  the  plant  and  make  other  improvements. 

The  Union  Light  and  Power  Company  will  spend 
$50,000  in  improvements  to  its  power  plant  at  Sil- 
verton,  Ore.  Mr.  Cummings  of  Seattle,  Wash.,  has 
charge  of  the  work. 

It  is  announced  that  the  East  Shore  and  Suburban 
Company,  which  is  now  constructing  the  electric 
road  in'  Richmond.  Cal,  will  extend  its  road  and 
form  a  iunction  with  the  Oakland  Transit  system 
on  San  Pablo  Avenue,  at  the  .Manieda  County  line. 

A. 


Seattle,  Wash.,  July  7.— Myron  B.  Haywood  has 
applied  to  the  Pierce  County  (Wash.)  commission- 
ers for  a  25-year  franchise  to  erect  poles  for  wires 
for  the  transmission  of  electricity  to  and  from  the 
town  of  Wilkeson,  Wash. 

The  county  commissioners  of  Snohomish  County, 
Wash.,  have  "granted  a  franchise  to  Robert  Houston, 
as  trustee,  authorizmg  him  to  construct  an  electric 
railway  from  the  southern  lines  of  the  city  of  Ev- 
erett to  the  King  County  line.  The  exact  route  is 
not  specified. 

Langford  Spolford.  president,  and  R.  E.  Randolph, 
secretary-  of  the  Southeastern  Railway  Company,  have 
gone  East  to  raise  money  for  the  construction  of 
the  proposed  electric  railway  from  Lewiston.  Idaho, 
to  Grangeville  and  Pierce  City.  The  length  of  the 
line  will  be  about   loS  miles. 

The  Preston-Parr  Milling  Company, -one  of  the 
largest  in  the  state  of  Washington,  with  headquarters 
at  Waitsburg.  has  petitioned  the  city  of  Weston  for 
an  electric  power  franchise. 

Harry  West,  the  present  lessee  of  the  Chehalis 
electric-light  plant  at  Chehalis,  Wash.,  has  secured 
the  plant  and  a  franchise  for  a  term  of  15  years,  be- 
ginning December   ist  of  this  year. 

Articles  of  incorporation  of  the  Lewiston-Clarkston 
Company  have  been  filed  by  Edgar  H.  Libby  and  G. 
W.  Baiiey.  The  capital  stock  is  $2,000,000.  The 
new  company  will  take  over  the  holdings  of  the 
Lew'iston  ( Idaho)  Water  Company,  the  Vinland  Com- 
pany, the  Lewiston  Light  Company  and  the  Clark- 
ston  Water  Company.  Improvements  will  be  made, 
including  the  development  of  an  extension  of  electric- 
light  and  power  lines  to  the  territory  north  of  the 
Snake  River.  An  electric  line  will  be  constructed 
at  once  from  Lewiston  to  L'niontown,  Genesee,  Mos- 
cow and  Clarkston.  P. 


WESTERN     ELECTRICIAN 


several  months  in  Chicago  with  Mr.  Sprague  when 
(he  South  Side  elevated  road  was  changed  to  elec- 
trical equipment.  His  headquarters  are  in  New 
York  city,  but  his  work  lakes  him  about  the  countrj' 
a  great  deal,  and  much  of  his  time  is  also  spent  ni 
Pittsburg. 

The  friends  of  Mr.  Otto  M.  Ran,  chief  electrician 
of  the  Milwaukee  Electric  Railway  and  Light  Com- 
pany, will  sympathize  with  him  in  the  death  of  his 
wife,  which  occurred  on  July  Sth.  after  a  brief  ill- 
itess.  Three  young  children,  besides  the  husband, 
are  left  to  mourn  a  great  loss.  Mrs.  Rau  possessed 
a  winning  personality.  She  attended  the  recent  Bos- 
ton electric-light  convention  with  Mr.  Rau  and  made 
friends  of  all  w'ho  had  the  pleasure  of  meeting  her. 

B.  L.  Freedy,  for  a  number  of  years  manager  of 
the  Northwestern  Telephone  Exchange  Company  in 
St.  Paul,  has  been  promoted  to  be  superintendent  of 
the  company,  with  headquarters  in  Minneapolis.  Mr. 
Freedy  will  assume  the  duties  of  the  late  W.  A.  Vail, 
although  he  has'  the  title  of  superintendent^a  new 
office — in  place  of  assistant  general  manager,  wdtich 
title  has  been  abolished.  R.  H.  Woolfolk,  manager 
of  the  company  at  Stillwater,  Minn.,  has  been  ad- 
vanced to  succeed  Mr.  Freedy  in  St.  Paul.  C.  P. 
Donnellan  of  St.  Paul  will  be  placed  in  charge  of 
the  Stillwater  office. 

The  many  friends  throughout  the  West  of  C.  D. 
Knight,  so  well  known  through  his  skillful  designing 
of  direct-current  machinery  for  several  large  con- 
cerns and  especially  for  the  National  Electric  Com- 
pany of  Milwaukee,  will  be  interested  to  know  that 
he  has  recently  resigned  his  position  ".5  chief  engi- 
neer of  the  direct-current  department  of  the  National 
Electric  Company  and  has  accepted  a  position  in  the 
engineering  department  of  the  Cutler-Hammer  Com- 
pany of  the  same  city.  While  with  the  National 
company  Mr.  Knight  had  charge  chiefly  of  matters 
appertaining  to  the  mechanical  design  of  'the  Na- 
tional company's  electrical  machinery. 


PERSONAL. 

Robert  Ferris,  treasurer  of  the  Edison  Illuminating 
Company  of  Monmouth,  111.,  and  the  Eldora  Elec- 
tric Light  Company  of  Eldora,  low'a,  was  a  Chicago 
visitor  last  week. 

The  City  Council  of  Lincoln,  Neb.,  has  contracted 
with  Professor  C.  R.  Kichards  and  G.  H.  Morse  of 
the  State  L'niversity  to  be  consulting  engineers  for 
the  installation  of  the  new  lighting  system. 

A.  L.  '\\'aterbury,  who  was  at  one  time  first  vice- 
president  and  general  manager  of  the  Citizens'  Tele- 
phone Company  of  Houston,  Tex.,  has  accepted  a 
position  as  general  manager  of  the  sales  department 
of  the  American  Conduit  Company.  Mr.  Waterbury 
will  have  his  headquarters  at  the  Chicago  office  of 
this  compan}'. 

David  Marchant  of  Chicago,  at  one  time  a  part- 
ner in  the  business  of  Eraser  &  Chalmers,  died  on 
July  7th  at  the  age  of  81  years.  Mr.  Marchant 
devoted  much  of  his  time  to  the  perfection  of 
stone  crushing  and  handling  machinery.  He  revo- 
lutionized the  handling  of  limestone  by  building  a 
stone  crusher  with  a  capacity  of  three  tons  of  stone 
a  minute. 

E.  G.  Pike,  who  has  for  10  years  been  manager 
of  the  Bay  City  exchange  of  the  Michigan  State  Tele- 
phone Company,  has  accepted  a  position  af  Houston, 
Texas,  as  district  superintendent  for  another  Bell 
company.  The  change  is  a  decided  promotion.  The 
Bay  City  exchange  has  grown  under  Mr.  Pike's 
management  from  about  "600  telephones  when  he 
came  to  its  present  system  of  i,Sco  instruments,  with 
a  well-equipped  plant. 

F.  B.  Behr  of  London,  England,  inventor  of  the 
monorail  electric  railway,  is  at  present  in  St.  Louis, 
where  a  model  of  his  car  is  being  exhibited  by  the 
British  government,  ilr.  Behr's  system  is  being  in- 
stalled between  Manchester  and  Liverpool,  England, 
where  he  is  under  contract  to  maintain  a  speed  of  100 
miles  an  hour.  The  scheme  upon  w-hich  the  road 
is  being  built  makes  it  impossible  for  a  car  to  leave 
the  track,  it  is  said,  and  any  speed  desired  may  be 
attained  without  danger  to  the  passengers.  Asso- 
ciated with  Mr.  Behr  in  the  construction  of  the  road 
are  R.  Elliott  Cooper.  Lord  Kelvin  and  Sir  William 
Preece.  On  leaving  St.  Louis  Mr.  Behr  will  go  to 
.\laska,  where  he  has  large  mining  interests. 

F.  H.  Shepard,  chief  engineer  of  the  detail  en- 
gineering department  of  the  Westinghouse  Electric 
and  Manufacturing  Company,  was  in  Chicago  a  few 
days  this  week  superintending  some  of  the  details 
of  "the  installation  of  the  car  equipment  of  the  ilet- 
ropolitan  elevated  railway,  which  is  described  in  this 
issue.  >rr.  Shepard  is  thoroughly  familiar  with 
multiple-unit-control  systems,  having  been  for  four 
years  associated  with  Frank  J.  Sprague  at  the  time 
the  Sprague  system  was  being  developed.     He  spent 


ELECTRIC  LIGHTING. 

A  bond  issue  of  $20.cco  is  contemplated  by  the 
city  of  Kissimmee,  Fla.,  for  enlarging  and  improving 
the  electric-light  plant. 

The  business  men  in  Gibson  City,  111.,  are  being 
solicited  for  steam-heating  contracts  by  the  new-  Gib- 
son Electric  Light  and  Power  Company. 

The  city  of  La  Grange,  Ga.,  has  voted  in  favor  of 
the  $25,000  bond  issue  for  the  construction  of  an 
electric-light  plant  and  system  of  waterworks. 

W.  R.  De,Witt  has  been  granted  a  franchise  by  the 
City  Council  of  Slater,  Mo.,  for  the  construction  and 
operation  of  an  electric-light  plant  in  that  city. 

The  plant  of  the  Eureka  Lighting  Company  of 
Eureka,  Cal..  w-as  destroyed  bj^  fire  recently.  The  loss 
is  variously  estimated  at  from  $60,000  to  $100,000. 

It  is  reported  that  the  El  Paso  Brewing  Company 
of  F.l  Paso,  Texas,  contemplates  the  construction  of 
an  electric  plant  and  system  of  waterworks  in  East 
El    laso. 

Q.  G.  Banntly,  W.  P.  Simpson,  C.  W.  Rubey  and 
associates  have  incorporated  the  Lebanon  Electric  and 
Power  Company  at  Lebanon,  Mo.  The  company  is 
capitalized  at  $2,000. 

A  committee  of  the  City  Council  of  Sioux  Rapids 
is  investigating  the  advisability  of  purchasing  the 
electric-light  plant  in  that  city  and  also  looking  up 
the  cost  of  building  a  new  plant. 

The  City  Council  of  Joplin,  Mo.,  at  its  last  meet- 
ing voted  again  to  place  the  proposition  to  issue 
city  bonds  to  improve  the  electric-light  plant  before 
the  yoters  of  the  city.  Bonds  to  the  amount  of 
$30,000  are  proposed. 

Despatch,  N.  Y..  now  has  a  local  heat,  light  and 
powder  company,  -\vith  a  capital  of  half  a  million  dol- 
lars. The  directors  of  the  new  concern  are  A.  H. 
Brown  and  W.  R.  Brown  of  Penfield,  and  W.  P. 
Thistlewaite  of  M'acedon. 

A.  G.  Fields,  the  popular  minstrel  man  of  Colum- 
bus, Ohio,  is  at  the  head  of  a  company  which  pro- 
poses to  put  in  an  electric-light  plant  in  Pataskala, 
Ohio,  to  furnish  illumination  for  Pataskala,  Jersey, 
Summit  Station,  Etna,  Kirkersville  and  Outville.  Such 
a  plant  w^ould  cost  something  like  $200,000. 

Extensive  improvements  in  the  University  of  Chi- 
cago's heating  and  lighting  plant,  costing  $Co,ooo, 
are  to  be  made,  it  is  said.  The  completion  of  t'ne 
Emmons  Blaine  School  of  Education  Building,  the 
Tower  group  of  four  bujldings,  and  the  Law  School 
Building  has  necessitated  increasing  the  capacity  of 
the  power  plant.  The  improvements,  which  will  be 
completed  this  summer,  will  bring  the  total  cost  of 
the  plant  up  to  around  $360,000.  of  which  nearly 
$ioo,oco,  it  is  said,  has  been  expended  on  smoke-con- 
suming devices. 


ELECTRIC  RAILWAYS. 

The  election  at  St.  Louis  of  Joseph  Dickson  as 
director  and  R.  W.  Gray  as  manager  of  the  St.  Louis. 
St.  Charles  and  Western  Electric  Railway  Company 
IS  thought  to  be  -he  preliminary  step  toward  the 
probable  ultimate  merger  of  the  line  with  the  St. 
Louis  Transit  system.    Both  Mr.  Gray  and  Mr.  Dick- 
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son  are  said  to  be  closely  allied  with  interests  inti- 
mately identified  with  the  Transit  company.  James 
D.  Houseman  was  former  manager  of  the  road,  his 
resignation  being  dne  to  other  private  interest  which 
demand  his  attention. 

The  new  electric  railway  connecting  Florence,  Shef- 
field and  Tusciimbia,  Ala.,  was  formally  inaugurated 
recently  with  pomp  and  enthusiasm.  The  new  line 
has  a  trackage  of  ii  miles  winding  about  the  three 
towns. 

The  Mattoon-Charleston  (111.)  intcrurban  electric 
railway  has  been  turned  over  by  tlie  McCuUoch 
Construction  Company,  the  contractor,  to  the  Illi-- 
nois  Central  Traction  Company,  the  work  of  the 
contractor  having  been  completed. 

The  Brazilian  government  has  approved  the  draft 
of  a  contract  to  be  made  with  Rugenio  de  Andrade 
for  the  construction  and  working  for  70  years  of  a 
standard-gauge  electric  railway  from  Rio  de  Janeiro 
to  Petropolis. 

It  is  said  that  the  Schenectady  (N.  Y.)  Railway 
Company's  trolley  system  has  been  purchased  jointly 
by  the  New  .York  Central  and  the  Delaware  and 
Hudson  railroads.  No  details  of  the  reported  trans- 
fer are  at  hand. 

The  Saginaw  Valley  Traction  Company  is  making 
improvements  to  its  sj'stem  in  Saginaw,  Mich.  The 
new  continuous  rails  are  being  laid  in  some  of  the 
streets,  the  idea  being  to  do  away  with  joints  and 
thereby  have  the  cars  run  more  smoothly. 

The  Chicago  City  Council  at  its  meeting  on  July 
nth  sent  the  Union  Loop  ordinance  back  to  the 
committee  on  local  transportation  with  instructions 
to  employ  an  expert  to  report  on  the  possibility  of 
through  rates  from  one  line  to  another,  and  also 
on  the  abatement  of  elevated-road  noise. 

Traffic  on  the  'Chicago  and  Oak  Park  elevated 
railway  for  June  shows  a  falling  off  as  compared 
with  June  last  year.  The  dailj'  average  of  cash  fares 
on  the  main  line  was  41,200  for  June.  1904,  and  42,- 
162  for  the  corresponding  period  a  year  ago.  With 
transfers  the  figures  were  43,856  and  44.875,  re- 
spectively. 

The  new  trolley  line  in  Rochester,  N.  Y.,  to  Gene- 
see Valley  Park  is  now  completed,  but  passengers 
cannot  be  conveyed  thereon  on  account  of  the  delay 
in  making  proper  arrangement  for  the  crossing  of 
the  Lehigh  and  Erie  tracks  at  the  Park  terminus. 
The  railroad  companies  have  promised  to  construct 
a  subway  at  the  point. 

Tokio,  Japan,  is  to  have  a  steam-turbine  railway- 
plant.  The  Tokio-Shigai  Railway  Company  has  or- 
dered four  1,500-horsepower  Curtis  turbines  to  install 
in  its  main  generating  station.  The  company  is  con- 
structing 30  miles  of  double  track,  and  the  cars  that 
are  now  running  take  current  from  the  plant  of  the 
Tokio  Electric  Light  Company. 

Railroad  men  in  Tacoma,  Wash.,  are  inclined  to 
believe  that  there  is  a  community  of  interest  be- 
tween the  Tacoma-Eastern  and  the  Seattle-Tacoma 
Interurban  electric  railway-  Recently  plans  were 
under  consideration  for  connecting  the  two  lines  at 
their  terminals  in  Tacoma  in  order  to  handle  freight 
between  the  points  on  the  Tacoma-Eastern  and  Se- 
attle. 

The  Stone  &  Webster  syndicate,  owner  of  the 
various  lines  of  street  railway  operating  in  Dallas,  are 
making  active  preparations,  it  is  said,  for  the  com- 
mencement of  the  work  of  construction  of  an  in- 
terurban electric  railway  to  run  between  Dallas  and 
Waxahachie,  Texas.  It  is  proposed  to  construct  a 
thoroughly  modern  and  first-class  line  of  heavy  steel, 
ballasted   with   rock. 

The  Schenectady  (N.  Y.)  Electric  Railway  Com- 
pany's branch  line  to  Ballston,  N.  Y.,  16  miles  in 
length,  has  been  opened  for  traffic.  The  schedule 
provides  for  cars  to  leave  each  terminus  every  half 
hour  and  connect  at  Ballston  with  the  Hudson  Val- 
ley company's  line  to  Saratoga  and  Round  Lake. 
The  line  connects  with  the  trolley  roads  running 
between  Albany  and  Lake  George. 

The  ordinance  granting  the  Northwestern  Elevated 
Railroad  Company  of  Chicago  permission  to  extend 
its  line  to  Ravenswood  (a  northern  suburban  dis- 
trict within  the  city  limits)  has  been  passed  by  the 
City  Council.  This  makes  possible  a  rapid  trans- 
portation service  for  the  people  of  the  northwestern 
part  of  the  city.  Features  of  the  ordinance  are 
universal  transfers,  half  fares  for  children  and  a 
station  at  Oak  Street.  The  universal-transfer  pro- 
vision will  not  become  operative  until  an  ordinance 
covering  all  the  elevated  roads  is  passed. 

The  board  of  directors  of  the  Bloomington,  Dwight 
and  Joliet  Interurban  Railway  Company  met  in  Pe- 
oria, 111.,  recently  and  decided  to  commence  work 
of  construction  between  Pontiac  and  Dwight  within 
20  days.  W.  F.  ^'an  Buskirk  will  ha\e  charge  of 
the  work  and  will  personally  supervise  it.  as- 
sisted by  John  S.  Murphy  and  C.  E.  Legg.  B.  J. 
-Arnold  of  the  Arnold  Electric  Power  Station  Com- 
pany of  Chicago,  will  1)C  the  chief  engineer.  The 
directors  also  decided  to  increase  the  capital  stock 
nf  the  company  from  $100,000  to  $300,000. 

Residents  of  Springfield,  111.,  believe  tiiat  that  city 
is  destined  to  he  the  center  of  an  extensive  systeni 
of  electric  railways.  The  interurban  cars  of  the  Illi- 
nois Central  Traction  Company  are  now  running 
into  the  city  on  an  hourly  schedule,  having  com- 
pleted an  agreement  with  the  Consolidated  Rntlway 
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Company  for  the  use  of  its  tracks  in  the  city.  The 
Peoria,  Pekin,  Bloomington  and  Lincohi  Electric 
Railway  Company  is  also  seeking  an  entrance  into 
the  city,  and  a  majority  of  those  owning  frontage 
on  the  route  to  the  terminus  are  said  to  be  in  favor 
of  admitting  the  company. 

Assurances  from  officials  of  the  Fond  du  Lac 
(Wis.)  and  Northeastern  Railway  Company  mdicatc 
that  every  obstacle  to  the  building  of  the  road  is 
now  removed.  The  City  Council  of  Manitowoc. 
after  holding  out  for  months,  has  at  last  granted 
a  franchise,  giving  the  company  a  clear  right-of- 
way  from  Fond  du  Lac  to  Manitowoc,  the  terminal. 


POWER  TRANSMISSION. 

At  Fort  Frances.  Man.,  the  Rainy  River  flows  over 
a  natural  dam  and  provides  ihc  raw  material  for 
about  15.000  horsepower.  The  International  Power 
CompanV  proposes  to  utilize  this  power.  Work  is 
to  begin  at  once,  and  it  is  said  that  $1,500,000  will 
be  expended. 

A  report  says  that  the  Cherokee  (Ala.)  Develop- 
ment and  Manufacturing  Company,  organized  several 
years  ago  by  Henry  C.  Jones  of  Montgomery,  Ala., 
and  associates,  has  completed  surveys  for  the  erec- 
tion of  an  electric  plant  at  Cherokee  Bluff,  on  the 
Tallapoosa  River.  A  dam  of  granite  100  feet  high 
will  he  constnicted.  it  is  said,  and  25.000  horsepower 
will  be  transmitted  electrically  to  Birmingham,  85 
miles  distant.    About  $2,000,000  will  be  invested. 

The  appropriation  of  $1,500  recently  made  by  the 
New  York  state  Legislature  for  co-operative  hydro- 
graphic  work  with  the  United  States  Geological 
Survey  will  be  used  in  maintaining  records  of  the 
rise  and  fall,  the  ordinary  outflow,  floods  and 
droughts  of  many  streams  in  the  state.  By  means 
of  these  records  it  is  possible  to  determine,  in  specific 
cases,  the  water  supply  available  for  canals,  public 
water  svstems  and  waterpow'er.  Tlie  condition  of 
streams  'in  more  than  50  places  in  the  state  is  regu- 
larly reported.  The  work  has  gradually  grown  until 
there  is  at  present  hardly  a  section  of  the  state  in 
which  some  river  is  not  systematically  measured 
Robert  E;  Horton,  hydrographer,  of  Utica,  N.  Y., 
has  charge  of  the  work. 


SOCIETIES  AND  SCHOOLS. 

'Ihe  proceedings  of  the  eighth  annual  meeting  of 
ihe  National  Fire  Prnleclion  Association,  which  was 
-held  in  New  York,  May  24th  to  26th,  have  been 
issued  in  book  form,  ready  for  distribution  to  mem- 
bers only;  The  book  contains  271  pages  and  eni- 
bodies  the  complete  proceedings  of  the  meetins;-  with 
the  discussions  which  took  place. 

.-\n  interesting  paper  descriptive  of  the  Alabama 
Polvtechnic  Institute  at  .-Vuburn.  Ala.,  was  recently 
written  by  Charles  C.  Trach.  M.  A.,  president  of  the 
institution.  The  school  was  organized  in  1S72  and 
has  been  successful,  the  enrollment  for  1903-04  hav- 
ing been  480  students.  -  Instruction  is  given  in  15 
well-equipped  laboratories  and  in  the  seven  regular 
degree  courses  is  included  a  thorough  course  in  elec- 
trical engineering. 

The  last  quarterly  bulletin  of  the  Lowell  Te.xtile 
School  of  Lowell.  Mass.,  briefly  reviews  the  history 
of  the  institution  and  sets  forth  the  advantages  of 
a  course  in  the  theory  and  practical  art  of  manu- 
facturing all  commercial  fibers.  In  the  enfiueering 
department  is  offered  a  course  in  electricity,  em- 
bodying instruction  in  elementary  electricity,  mag- 
netism, electrical  measuring  instruments,  dynamo- 
electric  machines,  electric  lighting,  principles  of  al- 
ternating currents,  electrical  power  transmission  and 
electrical  testing.  Charles  H.  Eames,  S.  B.,  is  the 
instructor  in  electrical   engineering. 

An  interesting  programme  was  carried  out  at  the 
recent  second  annual  commencement  of  the  Elec- 
trical and  Mechanical  College  of  St.  Joseph,  Mo. 
Many  prominent  men  were  present.  President  Ligori 
of  St.  Joseph  Commercial  College  addressed  the 
class  and  Congressman  C.  F.  Cochran  also  spoke 
on  "The  Advantages  of  Education."  The  following- 
named  received  certificates  :  Electrical  engineering— 
Bertr.am  C.  Donnelly.  John  H.  Rice.  Colemore  N. 
Barnes.  James  I.  Dollon.  Percy  L.  Baldwin,  Fred- 
crick  Letts,  William  L.  Fuller,  all  of  St.  Joseph; 
Edward  M'acDonald,  Leavenworth.  Kan.  Steam  en- 
gineering— William  Sampson,  Daniel  Spouudle  and 
Archie  E.  Edgar,  St.  Joseph.  Telephone  engineer- 
ing—James Burrows,  Jr.,  St.  Joseph.  Drawing  and 
plumbing — Albert  C.   Fonts,  Boise  City,  Idaho. 


WESTERN     ELECTRICIAN 

The  H.  W.  Johns-Manville  Company  of  New  Y'ork 
city  has  issued  a  new  price  list  of  its  insulating 
materials.  The  company  states  U'at  it  is  in  a  posi- 
tion to  supply  the  requirements  of  its  customers  in 
India  or  amber  mica,  which  it  buys  direct  from  the 
mines. 

The  Electric  Storage  Battery  Company's  latest 
bulletin  is  devoted  to  installations  of  Chloride  ac- 
cumulators in  residential  lighting  and  power  plants. 
It  is  especially  interesting  in  that  it  shows  pictures 
of  some  of  the  finest  residences  in  the  country  with 
views  taken  in  the  battery  room  of  each. 

The  Artesian  Electric  Company  of  Chicago  pre- 
sents to  the  trade  an  illustrated  catalogue  of  its 
electrical  novelties  and  supplies,  including  small 
motors,  electric  alarm  clocks,  pocket  searchlights, 
medical  coils  and  such  apparatus.  Each  device  is 
illustrated  and  described  in  the  catalogue. 

A  quantity  of  literature  folded  in  an  enclosure 
bearing. a  "cracker-jack"  Fourth  of  July  design,  has 
been  sent  out  by  the  Sterling  Electrical  Manufactur- 
ing Company  of  Warren,  Ohio.  Considerable  in- 
candescent-lamp data  is  given,  also  an  answer  to  the 
question.  "At  what  Voltage  Are  Incandescent  Lamps 
Really    Burned?" 

A  supplement  to  the  1903  edition  of  the  National 
Electrical  Code  has  been  issued  containing  rules 
on  car  wiring  formulated  by  the  conference  commit- 
tee of  the  Underwriters'  National  Electric  Associa- 
tion. It  has  been  adopted  by  the  National  Board 
of  Fire  Underwriters  for  the  government  of  the 
electrical  wiring  and  equipment  of  street-railway  cars. 
The  first  edition  has  been  limited  to  10,000  copies. 

A  leaflet  from  the  Pittsburg  Transformer  Company 
calls  attention  to  the  two  most  important  things  in 
a  transformer,  the  insulation  between  the  primary 
and  secondary  and  the  coils  themselves.  The  coils 
of  these  transformers  are  wound  directly  upon  the 
core.  -  The  company's  monthly  calendar  for  July  is 
also  out,  and  the  pretty  girl  whose  picture  appears 
this  month  adds  to  the  weil- established  reputation 
of  the  series. 

The  annual  report  of  the  Wire  Department  of  Bos- 
ton has  appeared,  covering  the  period  from  February 
I,  1903,  to  Februiry  i,  1904.  The.  report  is  a  com- 
prehensive one  and  contains  among  other,  things 
maps  of  "underground",  districts  and  pictures  of 
streets  before  and  after  the  wires  were  removed 
'Ihe  L-strect  station  of  the  Boston  Edison  Com- 
pany is  also  described.  The  creditable  showing 
made  by  this  report  is  largely  due  to  Mr.  Patrick 
J.  Kennedy,  commissioner,.of  wires. 

The  Engineers'  Club  of  St.  Louis  has, published  a 
World's  Fair  souvenir,  which  is  prepared  for  the  use 
of  visiting  engineers  who  may  come  to  St.  Louis 
during  the  fair  as  well  as  for  the  information  of  its 
own  members.  The  book  contains  four  divisions. 
The  first  division  is  given  up  to  the  exposition-— his- 
torical and  descriptive.  The  second  division  is  an 
engineering  guide  to  the  city  of  St.  Louis,  describing 
all  the  points  of  engineering  interest  in  St.  Louis. 
The  last  two  sections  are  devoted  to  local  engineer- 
ing data  for  St.  Louis  and  vicinity  and  to  the  annual 
bulletin  of  the  club. 


PUBLICATIONS. 


Flake  graphite  for  the  lubrication  of  air  com- 
pressors is  highly  recommended  in  a  mailing  card 
issued  by  the  Joseph  Dixon  Crucible  Company  of 
Jersey  City,   N.  J. 

The  F.  Bissell  Company  of  Toledo,  Ohio,  is  dis- 
tributing its  large  new  price  list  of  466  pages.  It  is 
asserted  that  this  list  is  Ihc  largest  and  most  com- 
plete of  its  kind  ever  published  and  that  it  is  abso- 
lutely complete  in  itself.  - 

Bulletin  No.  2,  illustrating  and  describing  Duncan 
direct-current  watlmetcrs.  has  just  been  is.sucd  by 
the  Duncan  Electric  Manufacturing  Company  of 
Lafayette,  Ind.  The  company  comimics  to  find  a 
good  demand  for  its  product. 


July   16,    1904 

here  we  are,  transported  in  some  sort  of  a  magical 
way,  quietly,  comfortably,  without  any  apparent 
cITort,  by  arrangements  which  can  only  have  been 
made  over  night,  and  yet  are  so  admirably  planned 
and  carried  out  that  they  cguld  not  have  been  ex- 
celled had  they  been  a  long  time  in  preparation." 

A  loss  of  nearly  $400,000  resulted  last  week  from 
a  fire  which  destroyed  the  Electrical  Vehicle  Equip- 
ment Company's  factory  in  Brooklyn,  N.  Y.  'The 
building  covered  nearly  two  acres  and  was  owned 
by  the  Edison  Company. 

High  water  during  last  week  .again  caused  consid- 
erable trouble  and  danuage  in  Kansas  City  and  sub- 
urbs. In  some  localities  houses  and  factories  were 
many  feet  in  water.  Parts  of  the  big  buildings  of 
the  Nelson  Morris  Packing  Company  in  Riverside 
were  washed  away  and  about  a  hundred  men  were 
kept  hard  at  work  trying  to  keep  a  small  island  intact 
around  the  Riverside  electric  power  house  of  the 
Metropolitiin    Street    Railway    Company. 


TRADE  NEWS. 


SPACE    TELEGRAPHY. 

Dr..  Tyudall  of  New  Y'ork  city  recently  delivered 
a  lecture  on  the  latest  developments  in  space  teleg- 
raphy before  a  large  gathering  of  the  "Chamber  of 
Commerce  of  Liverpool.  The  lecture,  which  dealt 
with  the  physical  rather  than  with  the  commercial 
application  of  space  telegraphy,  was  fully  illustrated 
and  created  much  interest.  A  hearty  vote  of  thanks 
was  accorded  to  the  lecturer. 

The  first  space-telegraph  message  sent  to  the  New 
Y'ork  navy  yard  from  the  wireless  station  at  Nave- 
sink,  announcing  the  arrival  of  a  vessel,  was  when 
the  supply  ship  Culgoa  arrived  off  Sandy  Hook  a 
few  days  ago.  The  vessel  arrived  from  southern 
ports,  and  a  message  was  sent  to  the  navy  yard 
announcing  her  location  and  the  probable  time  of 
arrival.  The  question  of  absolute  government  control 
of  space  telegraphy,  so  far  as  the  location  within 
zones  of  interference  along  the  coast  is  concerned, 
is  still  attracting  much  discussion  in  the  navy.  It 
is  said  that  the  Bureau  of  Equipment  of  the  Navy 
Department  lias  on  file  applications  from  the  fol- 
lowing spacc-lclcgiMph  companies  to  test  their  sys- 
tems: The  Marconi,  the  De  Forest,  the  Bull,  the 
Piggott,  the  Fessenden,  the  Pacific,  the  Lodge-Muir- 
head,  the  Clark,  the  Telefunken  and  the  Rochefort. 


W.  D.  Harris,  clerk  of  the  town  of  Wilton  Junc- 
tion, Iowa,  will  receive  bids  until  July  22d  for  im- 
provements in  the  municipal  electric-light  plant  at 
that  place,  following  plans  and  specifications  now  on 
file  with  the  town  clerk. 

About  70,000  horsepower  of  water  turbines  will 
soon  be  purchased,  it  is  said,  for  installation  in  the 
hydraulic  plant  of  the  Toronto  and  Niagara  Falls 
Power  Company  on  the  Canadian  side  of  the  cataract. 
W.  P.  Plummer  of  29  Broadway,  N.  Y.,  is  acting 
as  the  company's  purchasing  agent.  He  recently 
awarded  a  contract  to  the  Canadian  General  Electric 
Company  for  the  generating  apparatus. 

The  Weatherproof  Sectional  Pole  Company  of  Lit- 
tle Rock,  Ark.,  will  erect  a  factory  in  Little  Rock 
for  the  manufacture  of  telegraph  and  telephone 
poles.  For  the  present  the  poles  will  be  creosoted 
at  Texarkana,  but  later  a  creosoting  plant  will  be 
built  in  connection  with  the  new  factory.  The  com- 
pany was  recently  organized  with  a  capital  of  $100,- 
coo.  W.  B.  Crossland  is  president  and  general  man- 
ager. 

One  of  the  largest  boat  orders  ever  placed  was 
recently  secured  by  the  Electric  Launch  Company, 
Bayonne,  N.  J.  The  United  States  Navy  Depart- 
ment has  need  of  120  electric  boats  for  the  use  of 
the  artillery  corps  in  the  operation  of  planting  sub- 
marine mines  for  harbor  defense.  This  fleet  will 
be  capable  of  handling  500  mines,  and  will  also  be 
used  as  tenders  to  the  new  submarines.  The  con- 
tract date  of  completion  is  June  30,  1905. 

1'he  Crocker-Wheeler  Company  makes  the  impor- 
tant announcement  that  by  arrangement  with  the 
well-known  electrical  engineers.  Brown,  Boveri  & 
Co.  of  Baden.  Switzerland,  it  has  secured  the  latter's 
alternating-current  designs,  patents  and  rights  to 
manufacture  in  America  and  has  retained  them  as 
consulting  engineers.  The  Crocker-Wheeler  Com- 
pany is  now^  putting  on  the  market  alternating-cur- 
rent generators,  transformers  and  accessories  adapted 
to  American  practice. 

Cleveland,  Chicago  and  St.  Louis  men  met  in 
Cleveland.  Ohio,  recently  and  formed  a  national 
trades  union  of  insulator  and  asbestos  workers.  It 
will  be  known  as  the  National  Insulator  and  Genera! 
Asbestos  Workers  of  America.  Unions  of  steam-pipe 
and  boiler  coverers  in  the  various  cities  will  be  asked 
to  affiliate  with  this  organization.  In  all  there  are 
probably  7,000  or  S.ooo  men  engaged  in  this  work. 
The  originators  desire  to  make  an  important  organi- 
zation of  it. 

Various  supplemental  changes  have  been  made  in 
the  Australian  tariff  during  the  last  year.  Among 
the  articles  placed  on  the  free  list  are  rubber  tape; 
electrical  bolts,  unattached  and  being  parts  of  in- 
sulators which  accompany  them ;  incandescent-lamp 
caps,  being  parts  thereof  and  not  otlierwise  usable ; 
electric-discharge  keys,  and  porcelain  electric  tubes. 
■Zinc  plates,  cut  to  sizes  for  electrical  purposes,  .and 
electric  searchlights  have  been  placed  in  the  classi- 
fication upon  which  12V6  per  cent,  ad  valorem  is  paid. 
Glass'  insulators  and  glass  rod  separators  for  ac- 
cumulators, and  glass  shades  for  arc  lamps  must 
pay  a  duty  of  20  per  cent,  ad  valorem. 


MISCELLANEOUS. 

The  recent  visit  of  the  Institulc  of  Mechanical 
Engineers  of  Great  Britain  to  Milwaukee  in  response 
to  an  invitation  from  the  president  of  the  Allis-Chal- 
mcrs  Company  w-as  described  by  President  Wick- 
.steed  of  the  institution  in  his  speech  at  West  Allis 
as  "one  of  the  pleasantest  experiences  th.at  had  come 
to  the  members  during  their  American  visit."  "I  do 
not  know  how  these  things  are  done,"  said  he,  "but 
this  excursion  has  been  perfectly  managed.  Two 
or  three  days  ago  in  Chicago  T  met  the  president  of 
this  great  c'ompanv  and  incidcnially  remarked  to  him 
that  I  had  long  desired,  as  I  knew  many  of  my 
fellow  members  had.  to  visit  the  famous  engine  works 
in  Milwaukee.  B*-esident  Warren  asked,  'When  will 
it  be  convenient  for  vou  and  your  fellow  members 
to  come?'  and  I  replied  'the  day  after  tomorrow,'  and 


BUSINESS. 


The  Central  Electric  Company  of  Chicago  is  send- 
ing out  circulars  quoting  prices  on  porcelain  tubes 
and  insulators.  The  company  is  prepared  to  make 
prompt  shipment  and  especially  requests  that  all 
those  wdio  have  not  received  quotations  write  for 
them. 

M.  Krcll,  manager  of  the  foreign  department  of 
the  Commercial  National  Bank  of  Chicago,  speaking 
of  conditions  in  Germany  on  his  return  from  a  two- 
month  st.ay  in  Europe,  said  that  German  industries 
had  been  reorganized  and  were  doing  an  enlarged 
business  when  the  Russo-Japanese  war  broke  out, 
but  that  event  had  checked  temporarily  the  develop- 
ment. "The  electrical  industries,"  he  said,  "which 
were  in  a  particularly  bad  w.ay  and  caused  the  indus- 
trial depression,  have  all  been  thoroughlv  reorganized 
and  are  on  a  perfectly  sound  basis.  The  output  of 
this  industrv  is  up  to  date,  and  when  there  is  a  re- 
sumption of  activity  the  German  demand  for  copper 
should  be  great." 
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ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


763,964,  Safety  Train-controlling  System.  George 
\\\  Cohen,  Ai'eglieny,  Pa.,  issi,:^noi  to  the  Cohen 
Automaci:  Dlcnric  Block  Sign.il  Company.  Ap- 
plication fPcd  Oc'tber  i,  1003. 

The  railway  track  is  divided  into  blocks  insulated  from 
each  other.  A  contact  strip  in  each  block  is  connected 
in  a  normally  open  circuit  with  the  rails,  which  is  adapted 
to  be  closed  by  a  relay  in  the  next  block  when  the  latter 
becomes  short-circuited.  The  steam  valves  on  the  en- 
gine are  arranged  to  be  closed  automatically  by  a  relay 
in  the  engineer's  cab,  which  is  actuated  by  a  circuit  form- 
ing part  of   the   contact-strip  circuit. 

763.970.  Party-line  Telephone  System.  Thomas  C. 
Drake,  Malta,  Ohio.  Application  filed  February 
13,  1903- 

In  a  partj'-line  telephone  system  there  are  two  polarized 
call-bells  biased  in  opposition  to  each  other  and  connected 
with  a  line  circuit  for  signaling.  One  of  the  bells  is 
organized  to  operate  with  a  heavy  positive  alternation  of 
current  to  actuate  its  biased  armature  in  opposition  to  the 
biasing  force  exerted  thereon.  A  light  negative  alterna- 
tion of  current  assists  the  biasing  force  in  the  operation 
of  its  armature  in  the  direction  of  its  normally  biased 
trend.  The  other  call  bell  is  organized  to  operate  with 
a  heavy  negative  alternation  of  current  to  actuate  its 
biased  armature  in  opposition  to  the  biasing  force  exerted 
thereon, 

763.971.  Ringer  System  for  Telephone  Exchanges. 
Thomas  C.  Drake,  Malta,  Ohio.  Application 
filed  April  14,  1903. 

Bridged  with  the  line  is  a  call  bell  and  means  in  the 
call-bell  circuit  to  prevent  excessive  current  from  interfer- 
ing with  the  bell's  operation.  A  direct-current  type  of 
relay  is  bridged  with  the  line  and  in  multiple  with  the 
call  bell,  a  source  of  alternating  current  is  bridged  with 
the  line  to  actuate  the  call  bell  and  relay  in  multiple  in 
the  use  of  the  line,  and  a  source  of  direct  current  in 
series  with  the  alternating  current  energizes  the  relay 
while  the  alternating  current  is  reversing. 

763.972.  Automatic  Selecting  Apparatus  and  System. 
Joshua  T.  Fisk,  Adrian,  Mich.,  assignor  to  George 
P.  Fisher,  Jr.,  ti-ustee,  Chicago,  111.  Application 
filed  January  8,  1902- 

Selective  apparatus  for  telephones,  includes  an  auto- 
matic switch  for  telephone  circuits,  an  electric  signal, 
a  lock  for  the  switch  and  a  step-by-step  selecting  device 
arranged  to  hold  the  lock  in  an  inoperative  position  and 
to  close  the  circuit  through  the  signal  after  a  movement 
to  any  one  of  a  limited  number  of  adjacent  prede- 
termined   positions. 

764.005.  Glower  Support  for  Second-class  Conductor 
Lamps.  Henry  N.  Potter,  New  Rochelle,  N.  V., 
assignor  to  George  Westinghouse,  Pittsburg,  Pa. 
Application  filed  October  9,  1902. 

A  lead  wire  is  attached  to  the  glower  at  each  end, 
and  conducting  supports  hold  the  lead  wires.  At  least 
one  of  the  supports  is  a  conducting  sleeve  so  disposed 
with  relation  to  the  glower  that  the  effect  of  expansion 
upon  the  glower  will  cause  the  lead  wire  to  be  pushed 
farther  irtto  the  sleeve,  the  latter  being  of  a  material 
which  is  not  deleteriously  oxidized  at  the  operating  tem- 
perature of  the  lamp.      (See  cut.) 

764.006.  Heater  Support  for  Nernst  Lamps.  Henry 
N.  Potter.  New  Rochelle,  N.  Y.,  assignor  to 
George  Westinghouse,  Pittsburg,  Pa.  Applica- 
tion filed  October  9,  1902. 

A  heater,  one  end  of  which  rests  against  an  insulating 
base  or  support,  is  associated  with  an  adjustable  piece 
and  means  for  pressing  the  adjustable  piece  against  the 
opposite  end  of  the  heater  body.  The  base  and  the 
adjustable  piece  are  provided  with  means  for  supporting 
the  heater  ends. 

764,020.  Electrically  Propelled  Vehicle.  Russell 
Thayer,  Philadelphia,  Pa.  Application  filed  April 
II,  1904- 

An  automobile  provided  with  an  electric  motor  and  a 
storage  batter>',  has  wheels  constructed  to  traverse  the 
tracks  of  a  railway  supply  system,  with  the  motor  in 
operative  connection  with  the  system.  It  is  also  ar- 
ranged to  traverse  a  trackless  roadbed,  independently  of 
the  system,  with  the  motor  in  connection  with  the 
battery. 

764,027.  Sounder  Frame-  Gustave  A.  Zundel,  New 
York,   N.  Y.    Application  filed  March  18,   1903. 

The  mounting  of  the  armature  of  a  telegraph  sounder 
is  described. 

764,039.  Overhead  Trolley.  Glide  C.  Chambers,  Ev- 
erson,   Pa.     Application  filed  February  25,   1904. 

A  rearward,  horizontally  disposed  extension  on  the 
trolley  pole  carries  the  wheel. 

764,055.  Telephone  Transmitter.  Dugald  C.  Jack- 
son, Madison,  Wis.  Application  filed  September 
26,  1902. 

A  front  wall  carries  a  diaphragm  clamped  thereto  and 
a  supporting  bracket  bridges  the  wall  at  the  rear,  A 
stem  is  adjustably  secured  in  the  bracket  and  extends 
forwardly.  A  flange  at  the  front  end  of  the  stem, 
an  electrode  chamber  adjustably  engaging  the  flange  and 
freely  suspended  therefrom,  a  rear  electrode  secured  to 
the  flange,  a  front  electrode  secured  to  the  diaphragm  and 
extending  within  the  chamber,  and  a  ring  of  cellular 
material  disposed  between  the  interior  walls  of  the  cham- 
ber and  the  peripherj'  of  the  front  electrode  are  the  other 
features. 

764.093.  Wireless  Telegraphy.  Leonard  D.  Wild- 
man,  United  States  Army.  Application  filed  June 
10,   1904. 

In  a  wireless-telegraph  system  is  a  radiating  system  con- 
sisting of  a  number  of  elevated  conductors,  an  inductance 
coil,  and  connections  from  each  of  the  elevated  con- 
ductors to  different  points  of  the  inductance  coil.  Ey 
this  means  the  natural  periods  of  the  elevated  conductors 
are   made  eq-ial. 

764.094.  Wireless  Telegraphy.  Leonard  D.  Wild- 
man,  United  States  Army.  Application  filed 
June   10,    1904. 

Alternating-current  energ>'  is  employed  with  means  for 
protecting  the  armature  of  the  generator  from  excessive 
notenti^l  discharges.  The  means  convey  the  discharges 
to  earth. 


/ssued  {United  States  Patent  Offlce)  July  j,  igo4. 

764,105,  Electric  Arc  Lamp.  Andre  Blondel,  Paris, 
France.     Application  filed  December  22,   1903. 

In  an  arc  lamp  arc  combined  a  reflector  having  an 
opening,  a  mineralized  movable  electrode  projecting 
through  the  opening,  and  a  protective  envelope  extending 
into  the  opening  and  surrounding  the  mineralized  elec- 
trode. 

764,112.  Electricity  Meter.  Carlo  Clerici,  Milan, 
Italy.     Application   filed   November   30,    1903. 

A  maximum-demand  indicator  consists  of  a  bulb  con- 
nected with  ?.  thin  tube  open  at  its  lower  end,  the  whole 
being  sealed  to  a  glass  receptacle  containing  a  suitable 
liquid,  into  which  the  oriftce  of  the  tube  dips-  The  bulb 
is  surrounded  by  a  coil  through  which  the  current  to  be 
measured  is  caused  to  flow  and  the  tube,  open  at  its 
lower  end,  is  fitted  with  a  scale  allpwing  of  readily 
ascertaining  the  height  of  the  liquid  column. _  Under 
the  action  of  the  current  the  column  rises  within  the 
tube  in  the  form  of  a  continuous  undivided  body,  and 
does  not   sink  upon  the    current  being  turned   off. 

764,135.  Electric-light  Hanger  for  Walls.  Willy  H. 
Lau,  Chicago,  111.  Application  filed  April  23, 
1904. 

A  base  provided  with  means  to.  attach  to  a  wall 
is  provided  with  a  recess.  A  combined  cover  and  base 
is  hinged  to  the  first-named  base  and  carries  an  elec- 
tric lamp  attached  to  the  under  side.  Spring  terminals 
in  the  recess  adjacent  to  the  lamp  are  arranged  so  that 
extended  terminals  of  the  lamp  are  brought  into  electrical 
contact  therewith  when  the  combined  cover  and  base  i3 
turned  On  its  hinge  from  a  closed  to  an  opened  position. 


NO.    764,005. — GLOWER    SUPPORT. 

764,139.  Telephone.  John  W.  Mead,  Harry  A. 
Mackie  and  Martin  Van  Buren,  Amsterdam, 
N.  Y.,  assignors  to  Van  Buren  and  John  J. 
Turner,  Amsterdam,  N.  Y.  Application  filed 
October  19,  1903. 

Combined  with  a  talking  circuit  are  a  receiver  and  a 
movable  support  for  the  receiver.  The  subscriber's  sig- 
naling circuit  contains  a  switch,  one  member  of  which  is 
carried  by  the  receiver  support  whereby  the  circuit  is  con- 
trolled by  the  movements  of  the  support.  An  induction 
coil  independent  of  tlie  talking  circuit  has  its  primary 
included  in  the  signaling  circuit  and  its  secondary  con- 
nected with  the  main  line.  An  automatic  make-and-break 
device  independent  of  the  switch  is  arranged  in  the 
primary  circuit  of  the  coil. 

764,143.    Circuit-changer  for  Telephone  Switchboards. 
William   E.   McCormick,   Chicago,    111.,   assignor 
to    the    International   Telephone   Manufacturing 
Company,  Chicago,  111.     Application  filed  August  ■ 
26,  1 901. 

The  circuit  changer  is  composed  of  a  plate,  a  pivoted 
key  and  an  insulating  base  carrying  ringing  and  listening 
terminals  supported  in  banks,  having  a  common  median 
line.  The  key  is  forked,  one  of  the  branches  being  at 
the  front  of  the  ends  of  the  terminals  of  one  bank 
and  the  other  branch  being  between  the  terminals  of  the 
other  bank. 

764,148.  Third-rail  Guard  for  Electric  Roads.  John 
S.  Payne,  Mjdlandpark,  and  James  S.  Payne, 
Wortendyke,-  N.  J.  Application  filed  July  23, 
1903. 

Rail  blocks  secured  to  the  third  rail  have  a  parallel 
rail  guard  secured  to  the  rail  blocks  having  its 
upper  edge  coming  above  the  third  rail.  A  series  of 
cover  plates  are  pivotally  connected  adjacent  to  the  base 
of  the  third  rail  and  have  their  edges  normally  resting 
against  the  rail  guard  to  completely  cover  over  the  third 
rail. 

764,169.  Insulated  Rail  Joint.  George  A.  Weber, 
New  York,  N-  Y.,  assignor  to  the  Weber  Railway 
Joint  Manufacturino-  Company,  New  York,  N.  Y. 
Application  filed  March  25,   1904. 

Insulating  filling  blocks  are  arranged  at  each  side  of 
the  rail  webs  and  metallic  bolt  plates  extend  across  the 
joint  on  the  outside  of  the  filling  blocks,  the  bolt  plates 
being  wholly  beyond  the  under  portions  of  the  base 
flanges  of  the   rails. 

764.174.  Thermo-electric  Element.  William  H,  Bris- 
tol, Hoboken,  N.  J.  Application  filed  February 
18,  1904. 

One  element"  of  a  thermo-electric  couple  consists  of 
tungsten  or  wolfram  steel. 

764.175.  Thermoelectric  Couple.  William  H.  Bris- 
tol, Hoboken,  N.  J.  rvpplication  filed  March  5, 
1904. 

A  thermo-electric  couple  has  its  elements  reduced  in 
cross-section  at  and  near  their  junction  and  has  its  shanks 
of  large  conducting  area.  Means  for  establishing  a  fluid 
crculation  about   the   cold    ends   of  the   elements  are  pro- 


764„I76.  Thermoelectric  Couple.  William  H.  Bris- 
tol, Hoboken,  N.  J.  Application  filed  April  4. 
1904. 

Two  separated  elements,  an  electrical  measuring  in- 
strument in  connection  with  the  hot  or  cold  ends  of  the 
elements,  snd  a  liquid  bath  connecting  the  opposite  ends 
and  forming  an  electrical  connection  between  elementa 
compose    the  couple. 

764.177.  Thermoelectric  Couple.  William  H.  Bris- 
tol, Hoboken,  N.  J.  Application  filed  March  5, 
1904. 

Conductors  of  different  material  from  the  primary 
couple  are  joined  to  the  latter  at  different  distances  from 
the  juncture   of  the  primary  couple. 

764.178.  Thermoelectric  Apparatus.  William  H. 
Bristol,  Hoboken,  N.  J.  Application  filed  May 
5.  1904- 

Thermo-electric  apparatus  comprises  two  separate  ele- 
ments, one  of  which  is  constituted  in  whole  or  part  by  the 
article  to  be  treated.  An  electrical  measuring  instrument 
is  placed  in  connection  with  one  end  of  the  couple  and  a 
bath  co.nnects  the  opposite  end  of  the  couple. 

764,181.  Starter  for  Vapor  Electric  Apparatus. 
Charles  W.  Denny,  New  York,  N.  Y.,  assignor 
to  the  Cooper  Hewitt  Electric  Company.  Ap- 
plication filed  January  27,  1904. 

Vapor  electric  apparatus  starting  devices  consist  of 
a  suitable  chamber  and  a  solid  electrode  supported  therein, 
the  solid  electrode  being  provided  with  a  lip  or  firiger 
bent  outward  into  proximity   to  the  wall   of  the  chamber. 

764,189.  Electric  Switch.  James  F.  Hardy,  New 
York,  N.  Y.,  assignor  to  the  Consolidated  Den- 
tal Manufacturing  Company,  New  York,  N.  Y. 
Application  filed  March  4,  1903. 

Combined  with  a  movable  part  is  an  electric  motor  for 
operating  it,  a  switch  for  controlling  the  motor  and  means 
for  operating  the  switch  to  stop  the  motor.  The  latter 
comprise  a  sliding  plate  arranged  to  be  engaged  by  the 
movable  part  when  the  part  reaches  a  predetermined  point 
and  a  connection  between  the  plate  and  switch  consisting 
of  a  cross  shaft  having  a  pinion-and-rack  engagement  with 
the  switch  and  sliding  plate  whereby  the  movement  of 
the  plate  is  imparted  to  the  switch. 

764,194.  Trolley  Pole.  Caleb  Jones,  London,  Ky. 
Application  filed  December  17,  1903. 

Spring-pressed  telescopic  sections  make  up  the  pole, 
a  sleeve  or  collar  being  carried  by  one  of  the  sections. 
A  trolley  rope  is  secured  to  the  sleeve  or  collar  and  a 
spring-actuated    roller    regulates    the    tension   of   the   rope. 

764,199.  Alarm-system  Apparatus.  Felix  McGloin, 
Brooklyn,  N.  Y.    Application  filed  May  23,  1903. 

Two  main-circuit  terminals,  an  instrument  terminal,  a 
spring-retracted  switch  for  disconnecting  the  main-circuit 
terminals  and  connecting  one  of  the  terminals 
with  the  instrument  terminal  ^  arc  provided.  A 
pawl  engages  directly  with  the  moving  portion  of  the 
-  switch  when  in  unretracted  position,  while  means  auto- 
matically disconnect  the  pawl  at  the  t-nd  of  a  dc.'inite 
mechanical  operation  of  the  signal. 

764,213.  System  of  Electrical  Distribution.  Charles 
P.  Steinmetz,  Schenectady,  N.  Y.,  assignor  to 
the  General  Electric  Company,  Schenectady, 
N.   Y.     Application  filed  January  23,   1895. 

A  method  of  phase  transformation  consists  in  generat- 
ing two-phase  currents,  combining  component  magneto- 
motive forces  due  to  the  two-phase  currents,  deriving 
three-phase  fltixes  as  the  result  of  the  combination,  and 
inducing  three-phase  electromotive  forces  by  the  action 
of  the  fiuxes. 

764,218.  Electric  Circuit  -  controlling  Apparatus. 
Jacob  P.  Tirrell,  Boston,  M'ass.,  assignor  to  Jay 
B.  Crawford,  Boston,  Mass.  Application  filed 
October  10,  1903. 

Stationary  contacts  are  associated  with  a  re/olving  con- 
tact_  intermittently  stopped  by  the  stationary  contacts,  the 
stationary  and  revolving  contacts  being  relatively  movable 
to  bring  the  stationary  contacts  into  and  out  of  the  path 
of  the  revolving  contact.  A  continuously-revolving  trip- 
pmg  device  releases  the  revolving  contact  from  the 
stationary  contacts,  and  means  accelerate  the  revolving 
contact  from  one  position  to  the  next. 

.  764,224.  Trolley.  John  Q.  Brown,  Oakland,  Gal. 
Application  filed   April   12,   1904. 

The  trolley  comprises  a  double  diamond-shape  spring- 
actuated  structure  made  up  of  a  series  of  conjoined  upper 
j'jid  lower  rectangular  frame.-,  each  of  substantially  uni- 
form width  transversely,  whereby  the  sides  of  the  lower 
frames  are  disposed  vertically  in  line  with  the  sides  of 
the  upper  frame.  A  long  trolley  roller  is  supported  be- 
tween the  ends  of  the  opposite  side  bars  of  the  uppermost 
frame. 

764,240.  Electrohydraullc  Valve  Mechanism  for  Ele- 
vators. Herbert  F.  Hinman,  New  York,  N.  Y. 
Application  filed  April  26,  1902.  Renewed  June 
3,  1904. 

In  an  elevator  apparatus  are  a  hydraulic  cylinder,  a 
pressure  pipe  and  a  second  pipe^^^ading  directlv  to 
the  cylinder.  Independent  branch  openings  are  situated 
between  the  two  pipes,  a  valve  controlling  each  branch. 
An  electromagnetic  operating  device  is  provided  for  each 
valve  and  a  switch  controls  one  or  all  of  the  valves  at  will. 

764,244.  Third-rail  System  for  Electric  Railways. 
Washington  H.  Kilbourn,  Greenfield,  M'ass.  Ap- 
plication filed  October  i,  1903. 

The  third  rail  comprises  a  conductor  and  guard  rails 
secured  at  opposite  sides  of  and  projecting  above  the 
conductor.  The  guard  rails  are  Separated  from  each 
other  above  the  conductor  by  an  arm-receiving  slot,  being 
composed    of    sections    insulated    from    each    other. 

764,253.  Electric  Meter.  Albert  Peloux,  Geneva. 
Switzerland,  assignor  to  the  Societe  Anonyme 
des  Ateliers  de  Mecanique  de  Precision  de  Ter- 
ritet.  Territet.  Switzerland.  Application  filed 
April   13,   1903. 

Combined  with  a  disc  armature  are  a  core,  closed  cir- 
cuited windings  on  the  core;  and  a  series  coil  all  on  one 
side  of  the  disc  armature.  Another  core,  shunt  coils  on 
the  core,  and  a  separate  .core  extending  between  the 
poles  of  the  last  core  on  -the  other  side  of  the  disc 
armature  make    im  the  apparatus. 

764,282.     Battery  Cell.     William  O.  Duntley,  Chicago. 
111.     Application  filed   February   15,   1904. 
A  battery  cell   has  a  bottom  opening,  a  closure  (hi^rrcVr 
independent  of  the  battery  elements,   and   means   for  naiis- 
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iiiK   a    cleansing    fluid    thruugli    tlic    cell    to    wash    it    out 
through  the  opening.  .         '  _ 

704,293.  Electric  Circuit  Cut-oiil.  Ciiarlcs  Johnston 
and  Claude  Johnston,  Mcinplii*.  Tenn.  .\pplica- 
lion  filed  August  20,   1903. 

A  wheel  having  alternate  contact  and  insulated  pins 
is  supplied  with  an  ann  to  advance  the  pins.  A  check 
paw!  carried  bv  the  arm  limits  tlic  motion  of  the  pms, 
an  electromagnet  operates  the  arms  and  means  shut  the 
.'(current  on   or  off   from   the  magnet   to  operate   the   arm. 

764.349.  Elect roiiiassagc  Device.  Lee  J.  Chapman, 
Columbus,  Ohio.  Application  tiled  March  12, 
1904. 

A  cell  acting  as  a  handle  is  provided  with  a  non- 
conducting covering  and  an  electrode  or  shoe  is  carried 
upon  one  end  of  the  cell.  Means  tor  producing  a  variable 
interrupted  current  are  carried  by  tlie  casing. 

764.367.    Target    Apparatus.    John    L.    McCullough, 
Brooklyn.  N.  Y.,  a.ssignor  to  the  Automatic  Tar- 
get Machine   Company  of  New  York.     Original 
application  filed  December  31.  1901.     Divided  and 
this  application  filed   March  31.   1902. 
\     target     device     comprises    a     stationarj-     penetrable 
target,  a  pointed  indicator  back  of  the   target,  means  for 
.moving   the  indicator  across  the  field  back  of  the   target, 
and  means  for  moving  the  indicator  into  contact  with  the 
target  in  a  line  perpendicular  to  the  same. 


NO.    764.439  — MOTOR   CONTROL. 

7(14,371.     Trolley-\vire     Replacer.    John     D.     Ratliff, 
■  Muncie,  Ind.     Application  filed  February  15,  1904. 

The  trolley-wheel  face  is  broad  and  has  grooves  upon 
its  surfac;  to  direct  the  trolley  wire  toward  the  center. 

764,372.  Thermal  Cut-out.  Robert  H.  Read,  Schen- 
ectady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
October  23,  1902. 

■    -_    A    thermal    cut.out    embodies    a    secondary    break    point 

in     the    circuit    exterior    to    the     fusible    element    and    in 

series  therewith.      Means    for   opening    the    circuit    at    the 

'^/break    point    on    extreme    overloads    are     supplied,    being 

dependent  on  the  failure  of  the   fuse  to   open  the  circuit. 

764,384.     Insulating  Support  for  Electric  Third  Rails. 
,  Frederick  R.  Slater,  New  York.  N.  Y.,  assignor 
to  Bleecker  S.  Barnard,  New  York,  N.  Y.     Ap- 
plication filed  iMay  28,   1903- 

Electric  conductor  rails  comprise  a  base  having  a 
downwardly  extending  recess  in  its  top.  an  insulating 
block  is  formed  in  one  piece  and  comprises  an  upper 
body  portion  having  a  solid  spindle  on  its  bottom  pro- 
jectmg  downwardly  therefrom  and  inwardly  into  the 
recess  in   the    base. 

764.388.  Electric  Railway.  Henry  N.  Sporborg, 
Rugby,  England,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
December  9,   1902. 

.\n  electric  railway  has  a  number  of  conductors  paral- 
leling the  service  or  track  rails,  means  for  connecting 
the  conductors  together  at  intervals  along  the  way  and 
means  for  opening  the  connections  simultaneously. 

764,391.  Electrical  Connection.  Ernest  A.  G.  Street, 
Courbevoie.  France,  assignor  to  la  Societe  Ano- 
nyme  le  Carbone  Levallois-Perret,  near  Paris, 
France.    Application   filed  July    15,    1903. 

In  the  apparatus  are  enilmdied  a  carbon  brush,  a 
e-jii'ItictiT    and    a    coii.iucling    ti.-dy,    cIkiiiiicLs     formed'  in 


SPECIAL  MENTION. 
Electrical  people  will  be  inierested  in  knowing  of 
the  excellent  service  that  is  being  furnished  by  the 
Pere  Marquette  Railioad  Company  among  the  many 
delightful  Michigan  resorts.  Since  the  entrance  of 
this  well-known  road  into  Chicago  it  lias  been  con- 
stantly improving  its  service.  Chicago  can  be  left 
at  noon,  and  in  a  few  hours  the  heat  and  dirt  of 
the  city  are  forgollcn  and  the  traveler  is  in  the  cool 
breezes  and  beautiful  surroundings  of  Michigan's  de- 
lightfid  and  heaUh-gi\ing  lake  resorts.  The  Pere  Mar- 
quette, too,  is  building  up  rapid,  comfortable  travel 
throughout  all  parts  of  its  system;  Of  interest  also 
to  electrical  manufacturers  are  the  many  fine  sites 
for  the  locating  of  facttjries  reached  by  ils  lines.  The 
energetic  passenger  agent  of  the  road.  Mr.  H.  F. 
M'oeller  of  Detroit,  is  aUv.-iys  plea'ied  to  furnish 
infi:>rm,-ilion  in  regard  to  its  train  service  and  the 
points  it  reaches,  where  vacations  may  be  spent  and 
the  recreation  of  good  fishing,  sailing  and  boating 
found. 

The  Eureka  Electric  Company  of  Chicago  is  now 
placing  on  the  market  for  use  in  both  its  own  switch- 


the   body  and  clamping  means  applied   to   the   opened-out 
strands  of  the  conductor  at  the  channel   extremities. 

764.392.  Trolley.  Bernard  E.  Sunny,  Chicago,  111., 
assignor  to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.  ,\pplication  filed  December  10, 
1903. 

Multiple-conductor  current  collectors  comprise  two 
members  mounted  in  relatively  fixed  relation  to  each 
other,  one  member  having  a  shifting  position  of  contact 
with  one  conductor  and  the  other  member  having  a  rela- 
tively constant  position  of  contact  with  the  other  con- 
ductor. 

764,400-  Cut-out  for  Trolley  Conductors.  Pendleton 
G.  Watmough;  Jr.,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.   Y.     Application  filed   November  I,   1901. 

Guide  brackets  for  leading  off  a  lateral  branch  of  the 
section  are  nrovided  with  a  movable  trip  device  connected 
to  the  conductor.  A  switch  is  interposed  between  the 
feeder  and  trolley  wire,  and  an  operating  device  is  pro- 
vided for  the  switch  in  the  path  of  movement  of  the  trip- 
ping device. 

764,402.  Controller.  Elmer  B.  Wharton,  Columbus, 
Ohio,  assignor  to  the  Case  Manufacturing  Com- 
pany, Columbus,  Ohio.  Application  filed  No- 
vember  13,   1903. 

.\  pivotally-mounted  switcharra  caries  a  series  of  con- 
tact fingers  and  a  rotary  disc  contact.  Suitably-mounted 
contact  plates  receive  the  contact  fingers  and  a  series  of 
knife-switch  contacts  are  connected  with  a  suitable  re- 
sistance medium  and  adapted  to  engage  the  rotary  disc 
contact. 

764,407.    Means  for  Controlling  the  Division  of  Load 

Between     Synchronous     Motor-generator     Sets. 

Jonathan  E.  Woodbridge,  Albany,  N.  Y.,  assignor 

to  the   General   Electric   Company,    Schenectady, 

.     N.   Y.    Application  filed  January  9,    1903. 

Means  for  supplying  alternating  current  to  an  alternat- 
illg-current  circuit,  embody  a  motor  generator  set,  con- 
sisting of  a  synchronous  motor  and  an  alternating-current 
generator  meclianically  coupled  together.  Leads  supply 
alternating  current  to  the  synchronous  motor,  and  means 
also  produce  a  reactive  drop   of  voltage  in  the  leads. 

764.41S.  Multiple  Trolley.  John  S;  I?riggs,  Los  An- 
geles, Cal.     Application  filed  June  I,  1903. 

The  trolley  pole   carries  two  wheels.    * 

764,439.  Controlling  System  for  EJectric  Motors. 
Arthur  C.  Eastw^ood.  Cleveland,  Ohio.  Applica- 
tion filed  March  21,  1904. 

A  reversing  controller  is  actuated  by  an  elcclric  motor 
with  switches  operatively  independent  of  the  controller 
for  governing  the  application  of  current  to  tlic  motor 
after  the  controller  has  bei^n  operated.      (.See   cut.) 

764.469.  Telpherage  System.  John  H.  Johnson, 
Dodgeville,  Wis.,  assignor  of  two-thirds  to 
George  A.  Lee  and  Anton  Dyreson,  Dodgeville, 
Wis.     Application  filed  July   18,   1903. 

.\n  electric  motor  traveling  .on  a  suspended  wire  carries 
a   load  from  one   place   to   another. 
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NO.    764,485  — TRANSFORMER. 

764.480.  Motor-control  System.  John  B.  Linn, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectadj',  N.  Y.  Applica- 
tion filed  November  II,  1901. 

Separate  electromagnetieally  actuated  switches  have 
their  actuating  windings  connected  in  series.  Circuit 
connections  intermediate  the  windings,  or  certain  of  them, 
lead  to  one  side  of  the  supply  circuit,  and  contacts  con- 
trolled in  their  operation  by  the  current  in  the  motor 
circuit  are  included  in  the  intermediate  circuit  con- 
nections. 

764.481.  Field  Coil  and  Method  of  Making  Same. 
Walter  D.  Litchfield,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.  Y.     Application  filed  October  10,  1902.  " 

-'V  coil  for  a  generator  is  composed  of  wound  sections 
of  copper  conductor  coated  with  a  flexible  enamel',  a 
wrapping  of  tape,  insulating  compound  filling  the  inter- 
stices,  and  an    outer   wrapping. 

764,485.  Transformer.  Walter  S.  Moody,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
December  14,  1903. 

Two  inductively  related  windings  arc  each  made  up 
of  coils.  the  coils  of  one  wiiuling  being  connected  in 
series  with  each  ulller  and  the   coils  of  the  other  winding 


lioards  and  other  makes  a  four-party  selective  key, 
which  contains  some  commendable  features.  The 
usual  difficully  of  constructing  this  type  of  key  on  a 
rubber  base  has  been  obviated,  it  is  said,  and  there 
.is  no  tendency  to  warp  in  service.  The  key  is  con- 
structed on  solid  metal  fraiue,  and  is  adaptable  for 
companies  employing  four-party  lines  in  their  ex- 
changes. 

Incorporation  papers  for  the  Eleclric  Filter  Com- 
pany of  Youngstovvn,  Ohio,  have  been  filed.  The 
incorporators  are  V.  M.  George,  S.  W.  Carroll,  John 
Goeppinger,  Michael  and  Abe  Livingstone.  The  cap- 
ital stock  is  fi.xcd  at  $io.O(X).  The  company  was 
formed  for  the  purpose  of  manufacturing  and  placing 
on  the  market  a  new  water  filter  invented  by  Mr. 
George.  The  invention  purifies  water  by  means  of 
electrolj-sis.  As  soon  as  the  incorporation  is  effected 
the  new  company  will  organize  and  begin  the  man- 
ufacture of  filters. 

The  Eastern  Wisconsin  Railway  and  Light  Com- 
pany, which   operates  the   up-to-date   intcrurban   line 


in  multiple  with  each  other.  Proper  connections  are 
provided  for  utilizing  less  than  the  whole  number  of 
the    series-connected    coils.      (Sec    cut.) 

764,499.     Brush   Holder.     Henry   G.    Reist,    Schenec- 
tady,   N.   Y.,   assignor   to   the   General    Electric 
Company,  Schenectady,  N.  Y.     Application  filed  ; 
November  25,  1S9S. 

.\  lirush  holder  for  an  electric  motor  or  generator, 
comprises  a  brush  support,  a  sheet  metal  frame  secured 
thereto  formed  of  a  single  blank  of  sheet  metal,  provided 
with  cars  for  connecting  it  with  the  support,  ears  for 
a  pivot  pin,  and  a  brush  follower  mounted  on  the  pivot 
pin. 

764,505.  Electric  Switch.  John  L.  Steeb,  Butler,  Pa., 
assignor  of  two-thirds  to  William  M.  Carnahan 
and  Frank  M.  Mcgogncy,  Pittsburg,  Pa.  Ap- 
plication filed  September  29,  1903. 

Details  arc   described. 

764,518.  Electrical  Heat  Motor.  Hugo  Bremer,  Ne- 
heim.  Gennany.  Application  filed  Aug.  15.  1903. 
Renewed  May  7,  1904. 

In  an  electrical  heat  motor  having  a  magnetizable 
armature  is  a  field-producing  magnet,  and  means  for 
partially  demagnetizing  the  armature  so  as  to  cause  it'  to 
move  in  the  field.  A  coil  is  adapted  to  excite  as  well  as 
to  heat  the  active  end  of  the  magnet,  the  end  being'  in 
close  proximity    to    the   armature. 

■764,533.  Automatic  Electric  Block  Signaling.  Will- 
iam A.  Luby,  Kalamazoo,  Mich.  Application 
filed  May  9,  1903. 

-Mteriiating  current  is  used   in   the    signaling  system. 

764,539.  Automatic  Electrical  Displav  Apparatus." 
Bernard  A.  Gilbert,  Philadelphia,  Pa.,  assignor 
to  Lillian  T.  Gilbert,  Philadelphia,  Pa.  Applica- 
ti'on  filed  June  10,  1903. 

-V  motor  advances  the  curtain  carrying  the  sign.  Con- 
tacts on  the  curtain  arc  movable  along  different  paths, 
and  a  reversing  relay  is  controlled  bv  each  contact  for 
reversing   the  motor. 


EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
July  12,   1904: 

366,195-      Underground  Way  or  Conduit.      S.   W.   Arnold  and 

William    C.    Cramer,    Philadelphia,    Pa. 
366,2oji     Apparatus  for   Measuring  Electricitv.      Tules  Caude- 

ray,    Paris,    I' ranee. 
366,209.      Electrical    Conductor    for    Railway    Trains.      A.    L. 

Duwehus,    Cincinnati,   Ohio. 
366,212.     Electrical  Alarm.     James  A.  Galvin,  Steclton,  Pa 
366,229.      Telegraphy.      L.    Maiclic,    Paris,    France. 
366,263.      Underground    Cable    for    Telegraph    Wires.      R     F 

Silliman,  Troy,  A'.    Y. 

366.267.  Automatic     Regulator     for     Electric     ^lotors.       \t. 
Stanley,   Jr.,    Great    Earrington,    Mass. 

366.268.  Electric    Meter.      W.    Stanley,    Jr.,    Great    Barring- 
ton,  Mass.  . 

366,305.      Galvanometer.   Harry    E.    Cox,    Cincinnati,    Ohio. 
366,324.     Automatic  Electric  Temperature  Regulator.    Warren 

b.   Johnson,   Milwaukee,  Wis. 
366,337.     Semi-elastic  Compound  for  Covering  Electric  Wires 

etc.      H.    W.    Soraerville.  ' 


366,347.      Electrical    Converte 
Pa. 


Albert    Schmid,    AUeghei 


366.349.  Regulator    for    Self-exciting  Alternate-current    Elec- 
tric Generators.      O.    B.    Sliallenberger.    Rochester,   Pa. 

366.350.  Safety   Strip   for   Electric  Circuits.      O:  B.    Shallen- 
berger,    Rochester,  Pa. 

366,352.     Incandescent  Electric  Lamp.     Edward  P.  Thomnson  ' 
Elizabeth,    N.   J.  ' 

366,353-       Process     of     Making     Incan  descents.       Edward     P 
Thompson,  Elizabeth,  N.  J. 

366.361.  Electric     Conductor.       George     Westinghouse,     Jr.. 
Pittsburg,    Pa. 

366.362.  Electrical    Converter.       George     Westinghouse,     Tr.. 
Pittsburg,    Pa. 

366.374-  Circuit  Controller  for  Electric   Circuits.      Henry  M.  ' 
Byllesby  and   P.  Lange,    Pittsburg,   Pa. 

366.375-  Electric     Converter.       H.     M.     Byllesby,    Pittsburg. 

366,376.        System     or     Circuit     for     Electrical     Distribution. 

Henry    M.    Byllesby    and   O.    B.    Shallenberger,    Pittsburg 

and  Rochester,  Pa. 
366,400.     Telegraph  Key.     Alplionso   S.  Keating.  Corry,  Pa. 

366.407.  Electric  Switch.      Philip  Langc,   Pittsburg.  Pa. 

366.408.  Core    for    Electromagnets    and    JNIethod    of    Forming 
the   Same.      Philip  Lange,   Pittsburg,  Pa. 

366.409.  Electric  Galvanometer.     Philip  Lange,  Pittsburg,  Pa. 

366.410.  Electric  Galvanometer.    Philip    Langc,   Pittsburg,  Pa. 
366,457.     Laying    Continuous-eleclrical    Conduits.      Alexander 

C.   Clienowcth,  New  York,   N.  Y. 
366,513.       Electric     Controlling    and     Regulating    Device     for 

Pendulums.      W.    S.    Scales,    Somerville,    Mass. 
366,523.      Automatic   Regulator  for  Electric  Distribution.     W. 

Stanley,  Jr.,    Great    Barrington,    Mass. 
366,544.       Electrical    Converter.       George    Westinghouse,     Tr., 

Pittsburg,   Pa. 
366,603.      Mast  Arm    for   Electric   Lights.      Frank   H.    Parker, 

Burlington,    Vt. 
366,606.       Key     Socket     for    Incandescent    Electric     Lights. 
.    F.  L.    Pope,    Ebnoro.    N.    T..   and   H.   ]\[.   Byllesby  and    P. 

Lange,   Pittsburg.  Pa. 
366,613-366,614.      Electric    Arc    Lamps.  '  Addison    G.    Water- 
house,    Hartford.    Conn. 
366,634.      Electric    Switch.      R.    Macrae.    BaltimoiL-.    Mil.,    and 

C.    F.    Tavener,    Boston,    Mass. 


between  Oshkosh  and  Fond  du  Lac,  Wis.,  lias  issued 
a  handsome  hanger,  entitled  'Take  the  Yellow  Car." 
The  hanger  bears  the  picture  of  a  man  carrying 
under  his  arm  a  model  intcrurban  car  and  contains 
besides  a  scliedule  of  the  cars  running  between  the 
two  points.  When  hung  up  in  an  office  it  saves 
time  in  looking  up  schedules  and  serves  also  as  a  re- 
minder of  the  modern  advertising  methods  of  the 
company. 

The  Erie  Railroad  Company  has  jusf  issued  an 
industrial  map  of  ils  system,  which  shows  the  ad- 
vantages of  the  Eric  railroad  between  New  York  and 
Chicago  in  relation  to  manufacturing,  fuel,  markets 
and  route.  The  territory  traversed  by  the  railroad 
is  districted  by  the  industrial  department  of  the 
company  according  to  the  resources,  markets  and 
advantages  for  manufacturing,  and  advice  will  be 
given  manufacturers  regarding  suitable  locations. 
The  bituminous  and  anthracite  coal  areas,  the  area 
in  which  oil  or  gas  is  produced,  and  the  area  in  which 
coal,  oil  and  gas  are  produced,  are  shown  in  colors  on 
the  map. 
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Portable    Space-telegraph    Stations  for 
Military  Purposes. 

The  Gesellschaft  fiir  Drahtlose  Telegraphic  (Wire- 
less .-Telegraph  Company),  Berlin,  which  was  started 
some  time  ago  as  a  consequence  of  an  understand- 
ing brought  about  between  two  leading  German  elec- 
trical companies — the  Siemens  Company  and  the 
Allgemeine — has  since  the 
beginning  paid  especial  at- 
tention to  the  use  of  space 
telegraphy  both  for  naval 
and  military  purposes.  Ac- 
cording to  the  results  so 
far  obtained  a  safe  com- 
munication .up  to  more 
than  four  days'  marching 
is  possible  when  working 
with  the  Ivlorse  recording 
apparatus,  while  in  the  case 
of  an  audible  record  of  the 
signals  the  distance  sus- 
ceptible of  being  covered 
may  even  be  double. 

Herewith  a  short  descrip- 
tion is  given  of  this  com- 
pany's latest  form  of  port- 
able station  for  military 
purposes. 

The'  stations  are  arranged 
for  two  wave-lengths — that 
is.  a  short  wave  of  0.350 
meter  and  a  long  wave  of 
1.050  meters,  the  antenna 
remaining  the  same  for 
both.  In  the  case  of  the 
short  wave,  the  antenna  will 
oscillate  in  three-quarters 
of  a  wave,  and  with  the 
long  wave  in  one-quarter 
of  a  wave.  The  antenna  is 
overbalanced  in  the  first 
case  by  a  counterweight 
constituted  by  about  six 
square  meters  of  copper 
gauze  stretched  out  at  a 
height  of  about  one  meter 
from  the  ground,  while  the 
amount  necessary  in  the 
second  case  is  as  high  as 
24  square  meters.  The 
antenna  is  supported  either 
by  kite  balloons  or  by  linen 
kites ;  the  former  have  a 
1  volume  of  10  cubic  meters 
and  a  pull  of  about  three 
■kilograms  ,  while  the  ef- 
fective wand  surface  of  the 
latter  is  i.i  square  meters, 
so  as  to  be  used  even  in  the 
case  of  small  wind  strengths 
to  save  the  gas  needed  for 
the  balloons. 

Each  station  comprises 
three  two-wheel  carts — first. 
the  power  cart ;  second,  the 
apparatus  cart,  and  third, 
the  utensil  cart.  The  power 
cart  and  the  apparatus  cart 
are  shown  in  the  accom- 
panying  pictures. 

The  power  cart  contains 
the  current  source,  consist- 
ing of  a  benzine  motor  of 
about  four  horsepower  di- 
rect-coupled to  an  alternat- 
ing-current generator  of  an 
effective  output  of  about 
one  kilowatt  and  the 
exciting  machine.  The 
cooling  of  the  motor  is  ef- 
fected by  water,  carried 
along       in       a       reservoir 

located  above  the  machinery,  as  plainly  shown  in 
the  illustration.  The  circulation  of  the  water  is 
effected  automatically  by  means  of  a  small  pump, 
the  water  being  cooled  by  a  tube  system  and-  by  a 
ventilator.  The  henzine  necessary  for  the  operation 
of  the  motor  is  carried  in  a  reservoir  of  about  30 
liters  in  capacity,  located  beside  the  water  recipient, 
this  capacity  being  sufficient  for  a  continuous  tele- 
graphic service  of  about  30  hours. 


The  igniting  device  of  the  motor  is  electrical  and 
operated  by  accumulators  charged  automaticall" 
from  the  exciting  dynamo  of  the  alternator. 

The  balloon  is  pulled  in  by  means  of  a  conical 
friction  coupling,  easily  engaging  and  disengaging, 
and  causing,  by  means  of  a  chain  transmission,  a 
oable   drum   on   the  external   side   of   the   protective 


ments,  comprising  the  induction  coil,  a  battery  of 
Leyden  jars  with  adjustable  spark  gaps  and  the 
high-tension  transformer.  By  means  of  a  removable 
trap  on  the  side  wall  an  easy  access  is  secured  so  as 
to  allow  of  the  Leyden  jars  being  exchanged  and 
the  spark-gap  regulated  readilv.  In  the  back  part 
IS  placed  on  the  wagon  platform  the  Morse  key. 
On  a  board  supported  by 
strong  springs,  as  shown, 
there  are  two  receiving  ap- 
paratus and  a  Morse  re- 
corder, while  on  the  table 
of_  the  latter  the  smaller  re- 
ceiving transformer  is  lo- 
cated. On  the  frame  sepa- 
rating the  two  parts  of  the 
car  are  arranged  the  large 
receiving  transformer,  the 
receiving  plug  as  well  as  a 
counterweight  switch  with 
two  levers.  On  one  of  the 
side  walls  there  is  the 
acoustic  apparatus,  compris- 
ing an  electrolytic  detector 
and  a  telephone,  while  on 
the  door  an  easily  remov- 
able alarm  bell  has  been 
placed.  These  instruments 
have  been  so  installed  as 
to  allow  of  the  upper  part 
being  removed  without 
withdrawing  any  connec- 
tion. The  accumulator 
necessary  for  lighting  pur- 
poses is  placed  in  a  pro- 
tecting box  installed  at  the 
left-hand    outer  side. 

The  utensil  car  contains 
the  gas  reservoir  and  the 
necessary  trenching  tools 
as  well  as  the  balloon  and 
a  reserve  benzine  reservoir. 
The  gas  recipients  are  built 
direct  into  the  car  and  have 
each  a  capacity  of  about 
five  cubic  meters  at  a  pres- 
sure of  120  atmospheres, 
two  reservoirs  being  suf- 
ficient for  filling  the  balloon. 
The  same  outfit  has  been 
used  in  connection  with  the 
Gordon  Bennett  cup  races 
for  signaling  the  progress 
of  the  automobiles  from  one 
point  of  the  racecourse  to 
another.  A.  G. 


Apparatus  Cart. 
PORTABLE   SPACE-TELEGRAPH    STATION    FOR    MILITARY   PURPOSE 

casing  to  rotate.  A  full  supply  of  accessories  and 
reserve  parts  is  located  in  the  tool  box  fixed  outside 
of  the  cart,  the  side  walls  of  which  contain  in  ad- 
dition the  two  counterweights  as  well  as  bars  sup- 
porting the   latter. 

The  apparatus  cart,  sepa-ated  into  two  compart- 
ments by  a  frame,  contains  both  the  sending  and 
"receiving  apparatus.  "  In  the  front  part,  protected 
against  contacts,  are  located  the  high-tension  instru- 


Utillzatlonof  Electric 
Power  in  Italy. 

In  a  recent  report  on  the 
industrial  development  of 
Italy,  Mr.  A.  Percy  -Ben- 
nett, commercial  attache  to 
the  British  embassy  at 
Rome,  points  out  the  re- 
markable increase  in  the 
utilization  of  electric  power 
in  Italy  since  1890.  Today, 
he  says,  electricity  in  Italy 
provides  a  total  motive 
force  of  over  200,000  horse- 
power, while  in  1890  (al- 
though there  were  no  sta- 
tistics of  small  plants  at 
that  date)  it  is  improbable 
that  the  total  electrical 
energy  available  exceeded 
20.000  horsepower. 

Milan  alone  disposes  of 
20,000  horsepower,  and  the 
large  new  hydro-electric 
station  at  Vizzola,  near  Milan,  distributes  18,000 
horsepow^er  to  various  points  in  the  provinces  of 
Milan  and  Como.  Other  stations  of  importance  in 
Lombardy  are  those  of  Calvagese,  Varese  and 
Campodolcino.  In  Piedmont  four  plants  belonging 
to  the  Societa  Alta  Italia  were  erected  between  1890 
and  1901  at  Lanzo,  Bussoleno,  Stambinello  and  Ger- 
magnano,  generating  a  total  force  of  12,000  horse- 
power.     Other   important  plants   erected   since    1890 
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are  ihose  of  Cossogiio,  in  the  prciviiice  of  Novara 
and  of  the  Company  Casalese  in  tlie  province  of 
Alessandria.  Further,  in  Lonibardy  and  Piedmont, 
especially  in  the  provinces  of  Turin,  Xovara,  Ber- 
gamo. Brescia  and  Ccmo  numerous  plants  have  been 
erected  which  distribute  a  total  motive  force  01  over 
5,000  horsepower.  The  central  station  at  Genoa  gen- 
erates and  distributes  over  8,000.  and  those  of  Rome 
and  Naples  over  10.000  horsepower,  respectively.  The 
new  plant  at  Cellina  will  shortly  he  in  a  position 
10  distribute  a  motive  force  of  about  18,000  horse- 
power 10  the  provinces  of  Udine,  Treviso  and 
Venice.  In  Umbria  there  are  two  big  plants  utilized 
by  local  factories  ihstributing  over  15,000  horse- 
power. 

In  1890  electric  traction  was  only  utilized  on  the 
Florence-Ficsole  line ;  today,  in  addition  to  the 
complete  urban  and  suburban  lines  at  Milan.  Naples, 
Koine.  Genoa,  Florence,  Leghorn,  Palermo.  Pe- 
rugia and  Varese  there  are  the  electric  lines  of 
Milan-Monza,  Milan-Gallarate-Varese,  Lecce-Colico, 
Temi-Collestatte.  Lecce-San  Cataldo,  and  some  few- 
lines  on  the  Italian  Riviera.  In  the  aggregate 
there  are  over  500  kilometers  of  railway  in  Italy 
served  by  electricity.  In  1890  there  were  about 
4C0  communes  in  Ilaly  either  partially  or  totally 
ligl.ted  by  electricity.  Today  "electric  light  is  gen- 
eral in  at  least  600  communes.  The  development  of 
the  application  of  electricity  to  industrial  purposes 
in  Italy  is  very  marked,  and  with  a  continued 
adaptation  of  the  waterpower  with  which  the  coun- 
try is  so  richly  provided,  greater  progress  in  this 
direction    may    be   confidently    anticipated. 


Steinmetz's  Phase  Transformer. 

A  method  for  'ransforming  an  alternating-cur- 
rent system  comprising  polyphase  electromotive 
forces  of  any  given  number  and  phase  relation  into 
a  different  system  where  the  phase  relation  of  the 
electromotive  forces  corresponds  to  that  desired 
has  been  patented  by  Charles  P.  Steinmetz.  There 
is  an  almost  endless  variety  of  phase  transformations 
rendered  practicable  by  the  invention,  but  two- 
phase  and  three-phase  translating  devices  are  the 
ones  most  commonly  employed,  the  transformation 
from  quarter-phase  to  three-phaze,  or  vice  versa, 
presents    the    greatest    practical    importance. 

Figs.  I  and  2  are  diagrams  illustrating  the  con- 
version of  three  forces  120  degrees  apart  into  two 
forces  90  degrees  apart,  or  vice  versa. 

Let  (a)  (b)  (c)  Fig.  i  represent  the  three  elec- 
tromotive forces  of  such  a  system  displaced  120 
degrees  in  phase  and  of  equal  voltage  and  further 
assume  that  it  is  desired  to  transform  these  electro- 
motive forces  into  other  forces  corresponding  in 
angular  relation  to  the  vertical  and  horizontal  lines 
(xx)  (x'x').  On  the  diagram  the  vertical  and 
^horizontal  vectors  (a')  (a°)  (b')  (b')  are  drawn, 
into  which  the  forces  (a)  (b),  respectively,  may 
be  resolved,  while  (c)  may  in  like  manner  be  re- 
garded as  the  resultant  or  equivalent  of  a  vertical 
vector  equal  in  len,glli  to  the  line  (c)  and  a  zero 
horizontal  vector.  Now  combine  the  forces  i,a) 
(h)  (c)  in  values  and  directions  corresponding  to 
the  vertical  vectors  and  the  resultant  will  be  found 
to  be  an  electromotive  force  in  the  direction  of 
(xx).  To  represent  this,  there  are  laid  off  on 
lines  (a)  (b)  lengths  equal,  respectively,  to  (a') 
(b'),  and  by  completing  the  parallelogram  a  result- 
ant (e)  is  seaired.  When  (e)  and  (c)  are  then 
combined,  after  reversing  one  of  them — for  exam- 
ple (c) — to  correspond  with  tne  different  directions 
of  the  vectors  (a')  (b'),  a  resultant  (c)  is  ob- 
tained in  the  direction  of  line  (xx)  equal  in  value 
to  the  sum  of  (e)  and  (c).  This  is  one  of  the 
electromotive  forces  of  the  required  quarter-phase 
system,  and,  as  already  pointed  out,  has  been  se- 
cured by  combining  the  forces  in  values  and  direc- 
tions proportional  to  the  vertical  vectors.  To 
secure  the  second  electromotive  force  of  the  de- 
sired quarter-phase  system,  lay  off  on  line  (a)  a 
length  equal  in  value  to  the  horizontal  component 
(a')  and  lead  off  on  (b)  when  reversed  (since  it 
will  be  observed  that  the  vectors  (a*)  (b*)  are  in 
opiHDsite  directions)  a  length  equal  to  (b').  By 
completing  this  parallelogram,  as  shown  in  the  fig- 
ure, a  second  resultant  is  .secured  in  the  direction 
of  line  (x'x)  of  equal  value  to  the  resultant  in 
the  direction  of  line  (xx)  and  at  right  angles. 
From  this  it  will  be  clear  that  the  initial  forces  have 
been  combined  in  a  manner  corresponding,  re- 
spectively, .to  the  vertical  and  horizontal  vectors 
given  by  the  parallelogram  of  forces  drawn  to  rep- 
resent the  transformation  desired,  the  result  being 
two  electromotive  forces  having  the  required  phase 
difference. 

Fig.  2  is  a  second  diagram,  representing  exactly 
the  same  method  of  phase  transformation  and  dif- 
fering  only    from    h'ig.    i    in    showing    each    of    the 


three  initial  electrumolive  forces  resolved  into  com- 
ponents instead  of  two  only,  as  before.  In  other 
words,  in  Fig.  2  neither  of  the  original  phases  are ' 
assumed  to  correspond  in  direction  with  either  of 
the   required   new  phases. 

In  the  invention  transformers  or  compensators 
are  tised  for  combining  the  electromotive  forces  in 
the  manner  pointed  out.  since  the  turns  of  the 
transformer  windings  can  readily  be  proportioned 
so  as  to  secure  electromotive  forces  of  the  different 
phases  having  the  necessary  relative  values,  and 
the  directions  of, the  transformer  windings  can  be 
reversed  when  necessan.',  so  that  the  electromo- 
tive forces  combined  may  correspond  not  only  in 
value  but  in  direction  with  the  vectors  in  the  paral- 
lelogram. In  many  cases,  however,  other  forms 
of  apparatus  may  be  employed.  One  suitable  ar- 
rangement of  transformers  is  shown  in  Fig.  3  for 
effecting  the  phase  transformation  corresponding 
to  Fig.  I.  The  mains  of  a  six-wire  three-phase  sys- 
tem having  independent  circuits  are  represented  by 
(i)  (2)  (3)  (4)  (5)  (6>,  of  which  (i)  and  (2)  con- 
X. 
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FIG.     I.      steinmetz's   PHASE   TRANSFORMERS. — THREE 
ELECTROMOTI\'^    FORCES    DISPLACED    120°. 

siitute  one  circuit.  (3)  and  (4)  a  second  circuit,  and 
(5}  and  (6)  the  third  circuit.  Two  transformers 
with  independent  magnetic  circuits  are  represented  by 
(T  T').  Transformer  ( T J  has  three  primary  coils 
I C)  (C)  (C),  whose  turns  are  proportioned  so 
as  to  correspond,  respectively,  with  the  lines  (c) 
(a')  (,b'),  Fig.  I.  The  coil  (C)  is  reversed  rela- 
lively  to  the  other  two  in  order  that  its  electromo- 
tive force  and  the  resultant  of  that  due  to  coils 
(C)  (C*)  may  act  in  the  same  direction.  The  rea- 
son for  this  reversal  will  be  apparent  from  what 
has  already  been  said  in  connection  with  the  dia- 
gram. Fig.  I.  The  three  coils  are  coupled  to  the 
circuit  mains,  as  shown  in  the  diagram,  so  that 
each  receives  an  electromotive  force  displaced  120 
degrees  from  either  of  the  others.  The  secondary 
coil    (C'')    of  the  transformer  is  connected  to   mains 


FIG.    2.      STEINMETZ  S   PHASE   TRANSFORMERS  — THREE 
ELECTROMOTIVE    FORCES    RESOLVED    INTO    COMPONENTS. 

(7)  and  (8).  forming  one  branch  of  a  quarter- 
phase  system.  Transformer  (T')  has  two  primary 
coils  (C)  (C*)  whose  turns  are  proportioned  to 
correspond  with  lines  (a')  (b").  Fig.  i.  and  coil 
(C)  is  reversed  in  direction.  Coil  (C)  is  con- 
nected to  the  same  branch  of  the  circuit  as  coil 
(C)  of  transformer  (T)  and  coil  (C*)  to  the  same 
branch  as  coil  (C).  The  secondary  coil  (C)  of 
this  transformer  has  its  terminals  connected  to 
mains  (9)  (10).  forming  the  second  branch  of  a 
quarter-phase  system,  or  one  terminal  of  the  coil 
may  be  connected  to  the  main  ('7),  as  indicated  in 
dotted  lines,  in  which  case  the  main  (9)  is  unneces- 
sary, since  (7)  will  serve  as  a  common  return. 
With  this  arrangement  the  conditions  correspond 
with  the  diagram  Fig.  i  in  all  respects.  The  three 
electromotive  forces  induced  by  the  coils  (O  (C) 
( C7)  correspond  in  value  and  direction  with  the 
vectors  (c)  (a')  (b'),  and  hence  when  combined 
they  will  give  rise  to  a  resultant  magnetization  in. 
ihe  transformer  core,  and  consequently  to  a  second- 


ary electrumolive  force  in  coil  (C).  represented  in 
the  diagram  Fig.  i  by  line  (x  x;.  The  electromo- 
tive forces  induced  by  coils  (C)  (C*)  similarly 
correspond  in  direction  and  value  with  the  vectors 
(a-J  (b'),  Fig.  I,  and  hence  the  magnetic  phase 
,'jid    secondary    electromotive    force    induced    in    the 
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FIG.    3. 


DIAGRAM    OF   CONNECTIONS   FOR    PHASE   TRANS- 
FORMERS. 


coil  (C)  correspond  to  line  (x'x'),  or,  in  other 
words,  the  electromotive  forces  in  circuit  (7)  (8) 
(9)  ( 10)  differ  by  90  degrees.  The  primary  and 
secondary  windings  will  also  be  so  proportioned  in 
any  given  installation  as  to  give  the  desired  trans- 
formation of  potential  between  the  primary  and 
secondary  sides  as  well  as  the  transformation  of 
phase. 

Fig.  4  shows  another  form  of  invention  designed 
to  illustrate  the  use  of  compensators  and  also  to 
show  that  it  is  not  essential  for  all  of  the  original 
phases  to  be  transformed  or  combined.  In  this 
figure  it  is  assumed  that  electromotive  forces  are 
maintained  between  the  mains  (i)  (2)  and  (2)  (3) 
60  degrees  displaced  in  phase — as,  for  example,  by 
connecting  the  mains  to  what  is  known  as  a 
"monocyclic"  generator.  .A  compensating  coil  (R) 
has  one  terminal  connected  to  main  (i),  while  its 
other  terminal    leads   to   the   main    (4).   forming  the 
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FIG.    4.        COMPENSATORS    USED    IN    PHASE     TRANSFORMERS. 

secondary  or  transformer  system,  together  with  the 
mains  (3)  and  (2).  The  main  (2)  is  connected  to 
a  central  point  in  the  compensator  coil. 

Several  other  arrangements  embodying  the  same 
principles  described  are  explained  by  Mr,  Steinmetz 
in  his  patent,  which  is  assigned  to  the  General  Elec- 
tric Company. 


Boston  Entertainment  for  Foreign 
Electrical  Engineers. 

At  a  recent  meeting  in  the  oflice  of  President 
Charles  L.  Edgar  of  the  Edison  Electric  Illuminat- 
ing Company  of  Boston,  men-  identified  with  Bos- 
ton's electrical  and  commercial  interests  arranged  for 
the  entertainment,  while  they  are  in  Boston,  of  the 
electrical  engineers  from  abroad  who  will  attend  the 
International  Electrical  Congress  at  St.  Louis.  They 
will  land  in  Boston  on  September  2d.  arriving  on 
the  steamship  Republic,  and  the  party,  including 
families  and  secretaries,  will  number  about  250.  it 
is  understood.  A  reception  at  the  Hotel  Vendomc 
is  to  be  given  in  their  honor,  and  Saturday,  Septem- 
ber 3d,  will  be  a  day  of  sightseeing,  with  open  doors 
to  all  the  electrical  plants  of  importance  in  Boston 
and  vicinit}'.  The  local  reception  committee  com- 
prises Charles  L.  Edgar,  president;  Oiarles  B.  Bur- 
leigh, secretary;  President  Charles  \V.  Eliot  of  Har- 
vard University;  President  Henry  S.  Pritchett  of  the 
Massachusetts  Institute  of  Technology-:  Major-gen- 
eral William  .\.  Bancroft,  president  of  the  Boston 
Elevated  Railway  Company;  General  Charles  H. 
Taylor;  Frederick  P.  Fish,  president  of  the  Ameri- 
can Bell  Telephone  Company;  Professor  Elihu  Thom- 
son; P.  F.  Sullivan,  president  of  the  Bostnn  and 
Northern  Railway  Company :  C.  A.  Adams.  C.  F. 
Ames,  James  I.  Ayer,  Forrest  E.  Barker.  Louis 
Bell,  H.  E.  Clifford,  Charles  B.  Davis.  Louis  Dun- 
can. R.  L.  Warner,  Thomas  C.  Wales,  C.  S.  Sar- 
gent, C-  H.  Hodgkinson.  Sidney  Hosmer.  Henry 
P.  Walcott.  Hammond  V.  Hayes,  Ira  N.  Hollis; 
.■\.  E.  Kennelly,  George  H.  Lyman,  Edward  B. 
PilLsbury,  W.  L.  Puffer,  and  Thomas  Sherwin. 
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Liquid-expansion   Electric  Meter. 

Electric  meters  wliicli  depend  for  llieir  operation 
on  tlie  expansion  of  a  volume  of  gas  wliicVi  is 
lieated  by  means  of  a  coil  througli  which  the  current 
to  be  measured  is  passed  are  not  unknown.  In 
some  maximum-demand  meters  a  suitable  liquid 
acts  as  a  seal,  preventing  the  escape  of  the  gas, 
and  the  heating  of  the  bulb  by  means  of  a  coil  car- 
rying the  current  to  be  measured  expands  the  gas. 
These  applications  have  been  based  on  the  principle 
of  forming  a  trap  which  catches  the  liquid  that 
overflows  when  the  bulb  is  warmed  by  the  current. 
A  new  form  of  this  class  of  meter  has  been  pat- 
ented '.by  ■an  Italian  engineer.  Carlo  Clerici  of 
Milan,  in  the  operation  of  which  the  liquid  forms 
a  continuous  column  and  is  never  parted  by  the 
action  of  the  current  into  two  separate  bodies.  The 
meter  may  be  used  as  an  ammeter,  a  voltmeter, 
both  for  direct  reading  and  as  a  maximum-demand 
indicator,  the  latter  being  the  use  for  which  the 
device   is   best   adapted. 

Fig.  4  is  a  diagrammatic  sketch  of  a  device  em- 
bodying  the   principle   on   which   the   new   meter   is 

based,  while  Figs,   i  and  2  show  different  forms  in 

which    the    invention     may      be 

practically   carried  into   effect. 
.\ccording  to  Fig.  4,   (.A)   is  a 

glass  bulb  connected  with  a  tube 

(B).  tapering  downward,  whose 

lower    end    enters    another    bulb 

(C)    containing   a  suitable    (not 

too  volatile)  liquid,  but  not  filled 

completely.     Tube  (B)   and  bulb 

(C)    are    welded      together      at 

(D).      The    open    end    (E)     of 

tube    (B)    dips    into    the   liquid. 

On  tube    (A)    being  heated,  the 

gas    contained    therein    expands 

Lnd  finds  its  way  out  the  orifice 

(.E),   rising  in  bubbles  through 

the    liquid.      Oii    (A)    being  al- 
lowed   to    cool,    the    equilibrium 

will    be    restored    as    soon    as    a 

quantity    of    liquid    proportional 

to    the    quantity    of    gas    driven 

out  from   (A),  and  therefore  to 

the   whole   quantity   of   heat   re- 
ceived by    (A),   has  risen  along 

the    tube    (B)    up    to    the    level 

Fig.  2  shows  a  modified  form 
of  the  same  apparatus,  accord- 
ing to  which  the  difficulty  of 
welding  the  tube  to  the  bulb  is 
done  away  with.  According  to 
Fig.  2,  the  bulb  is  substituted  by 
a  tube  surrounding  the  thin 
tube  (B)  throughout  and  welded 
to  the  tube  (A)   at  (D). 

The  working  of  the  apparatus 
is  the  same  a.*  already  described   with  reference  to 
Fig.  4.    The  position  of  point  (F)  is  of  course  to  be 
ascertained  by  means  of  a  suitable  scale. 

The  apparatus  may  be  employed  as  an  ammeter 
if  the  coil  (a  a)  be  inserted  in  series  into  the  cir- 
cuit through  which  the  -  current  to  be  measured 
flows.  It  will,  on  the  contrary,  work  as  a  volt- 
meter on  coil  (a  a)  being  shunted  between  two 
points  of  a  circuit  whose  potential  difference  is  to 
be  ascertained.  In  both  cases  the  apparatus  will 
act  as  a  maximum  indicator,  as  the  liquid  column 
risen  up  to  (F)  within  the  tube  (B)  will  not  sink 
on  the  current  lessening  gradually  or  suddenly  or 
being  entirely  turned  off.  The  instrument  may 
nevertheless  be  also  employed  as  a  direct-reading 
ammeter  or  voltmeter  if  the  tube  (B)  be  allowed  to 
fill  with  liquid  and  the  sinking  of  the  liquid  within 
it  be  measured  while  the  current  is  on.    • 

To  reset  the  instrument,  (A)  must  be  heated 
so  as  to  drive  out  the  whole  liquid  from  the  tube 
(B).  The  instrument  is  then  turned  upside  down, 
so  as  to  cause  orifice  (Ej  to  emerge  from  the 
liquid,  which  will  collect  at  the  part  which  is  at  the 
top  when  the  instrument  is  in  its  normal  working 
position. 

Fig.  3  shows  a  more  complete  form  of  the  instru- 
ment mounted  on  a  wood  tablet  (Q)  and  provided 
with  a  scale  (R),  having  in  its  middle  a  slot  into 
which  a  mirror  (S)  is  inserted  to  facilitate  the 
correct  reading  of  the  height  of  the  liquid  column. 
Two  brass  hoops  CI)  secure  the  ends  of  the  heat- 
ing coil  to  both  ends  of  the  bulb  (A). 

According  to  Fig.  i,  the  tube  ( C)  is  connected 
with  an  expansion  chamber  (M),  intended  to  com- 
pensate for  the  differences  of  temperature  of  the 
ambient  air,  especially  in  the  case  of  the  instrument 
being  inclosed  in  a  box,  as  is  usually  the  case 
when  employed  to  prevent  the  surreptitious  addi- 
tion of  lamps  by  the  consumer. 

The    instrument    may   also   be    fitted    with    a    cut- 


out switch  to  allow  of  the  reading  when  the  cur- 
rent is  on,  which  is  by  far  the  most  seldom  case, 
as  the  instrument  will  find  its  chief  employment  in 
lighting  plants,  and  the  reading  will  have  to  take 
place  during  the  day. 


New  York  Central  Contemplates  Further 
Electrical  Equipment. 

Reports  are  current  that  the  New  York  Central 
railroad  in  furtherance  of  its  plans  ultimately  to 
electrically  equip  that  part  of  its  system  between 
New  York  and  Buffalo,  contemplates  the  displace- 
ment of  steam  as  a  motive  power  between  Canastota 
and  Rochester. 

Under  the  plans  now  receiving  the  consideration 
of  the  railroad  officials  there  is  to  be  no  alteration  in 
the  route,  as  the  changes  are  to  be  confined  to  pre- 
paring the  roadway  for  the  new  rolling  stock  and 
the  provision  of  electric  motors  of  the  newest  de- 
sign, similar  to  those  to  be  used  on  other  portions  of 
the  New  York  Central  system.  The  Auburn  branch 
of  the  Central  from  Syracuse  to  Rochester  may  also 
be  transformed  into  an  electric  road. 

W.  J.  Wilgus,  fifth  vice-president  of  the  New 
York  Central  system,  is  quoted  as  saying: 


tion  with  suflicient  clearness  to  enable  skilled  elec- 
tricians to  practice  it  without  difficulty.  The  de- 
fendant has  appropriated  the  invention,  although  its 
transformers  were  not  designed  in  the  manner 
pointed  out  by  Stanley." 

"Stanley's  contribution  to  the  art  should  be  judged 
by  the  conditions  existing  when  he  made  his  inven- 
tion over  18  years  ago.  It  is  unfair  to  belittle 
that  invention  by  comparing  his  crude  recommen- 
dations with  the  scientific  methods  which  have 
been  discovered  since  that  time,  his  invention  re- 
mains unchanged,  but  experience  has  substituted  im- 
proved methods  of  carrying  it  out.  The  defendant 
uses  transformers  constructed  by  the  improved 
methods,  but  they  are  none  the  less  the  transformers 
invented  by  Stanley." 


FiB.  2.  FiE.  3.  FJE.  4. 
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"We  are  considering  the  subject  of  electric  in- 
stallation for  our  roads,  and  changes  in  the  motive 
power  are  under  serious  consideration  and  have  been 
for  some  time.  The  recent  improvement  in  electric 
locomotives  is  of  such  convincing  nature  that  we 
felt  impelled  to  see  in  what  manner  it  could  be  ap- 
plied to  our  properties.  So  in  a  very  broad  and  gen- 
eral way  w;e  began  cur  investigations.  I  am  not  at 
liberty  to  designate  any  particular  part  of  our  system 
on  which  the  changes  now  in  contemplation  are  to 
be  made,  except  on  the  New  York  city  terminals, 
the  plans  for  which  have  already  been  made  public. 

"Our  reasons  for  seeking  to  make  a  change  are 
purely  business  ones.  We  wish  to  give  our  patrons 
the  best  service  possible,  and  wherever  we  find  it 
advisable  to  establish  an  electric  system  we  will  do 
so.  We  hope  to  give  better  train  sen'ice,  with  more 
frequent  and  speedy  trains,  and  do  away  altogether 
with  the  dangers  and  annoyances  of  smoky  engines." 


Self-regulating  Transformer  Litigation. 

The  Westinghouse  Electric  and  Manufacturing 
Company  has  been  granted  a  preliminary  injunction 
directed  against  the  Montgomery  Electric  Light  and 
Power  Company  in  the  self-regulating  transformer 
case.  The  patent  involved  in  the  suit  is  No.  469.809. 
granted  to  William  Stanley,  Jr.,  dated  March  i. 
1892.  for  improvements  in  systems  of  electric  distri- 
bution. Judge  Coke  of  the  United  States  Supreme 
Court,  Northern  District  of  New  York,  in  his  opin- 
ion, says  that  the  "essence  of  the  invention  is  the 
length  of  the  .wire  on  the  primary  coil  and  not  the 
instrument  or  method  by  which  that  length  is  deter- 
mined." It  is  not  pretended  that  the  length  of  wire 
on  the  defendant's  coil  was  ascertained  by  an  ap- 
plication in  each  instance  of  the  Stanley  rule,  but 
it  is  established  that  the  length  required  by  that 
rule  is,  approximately,  used  by  the  defendant.  The 
defendant's  transformers  are  automatically  self- 
regulating  and  are  shown  to  have  substantially  the 
same  length  of  wire  measured  in  feet  as  the  com- 
plainant's  transformer. 

Continuing,  Judge  Coxe  says:  "Stanley  made  a 
valuable  invention.     The  patent  describes  the  inven- 


What  Is  the  Nature  of  Electricity? 

What  electricity  really  is.  whether  it  is  a  form  of 
matter  or  simply  a  stress  in  the  ether,  is  a  question 
upon  which  scientists  are  still  divided,  .\lbert  G. 
Whitney,  in  a  contribution  to  the  Chicago  Daily 
News,  upholds  the  theory  that  electricity  is  matter, 
and  makes  some  interesting  if  not  entirely  con- 
clusive comments  on   the  subject. 

"Electricity,"  says  Mr.  Whitney,  "has  an  inclination 
of  gravity;  the  inclination  of  the  gravity  of  elec- 
tricity is  distinct  from  and  independent  of  the  grav- 
ity of  the  earth's  mass.  How  are  the  last  two 
propositions  determined?  In  the  same  manner  as 
science  has  clearly  determined  that  water  has  an 
inclination  of  gravity ;  that  its  inclination  of  gravity 
is  upon  the  same  lines  of  inclination  as  all  the  other 
constituent  elements  of  the  earth's  mass,  and  hence 
dependent  upon  the  same  center  of  gravity  as  the 
others.  If  electricity  were  no  more  than  'a  strain.' 
"a  force,'  'an  energy,'  the  force  of  gravitj'  could 
not  exist  within  it,  nor  would  there  be  manifestations 
of  gravity  therein.  The  appearance  of  the  force  of 
gravity  in  a  metal  does  not  differ  from  its  appear- 
ance in  a  gas.  The  force  of  gravity  only  exists  in 
matter." 

"Electricity  is  made  to  do  work  within  the  earth's 
mass  on  its  hasty  flight  therethrough  because  man- 
kind has  learned  how  to  harness  the  force  of  gravity 
within  its  substance.  The  gravity  of  electricity  ob- 
viously is  independent  of  the  earth's  gravity,  because 
the  substance — electricity — will  not  combine  with  or 
stop  an  instant  in  or  incline  the  least  fraction  of  a 
degree  with  any  of  the  elements  of  the  earth's  mass." 

It  is  further  stated  that  "electricity  is  an  entity 
of  the  ether ;  it  manifests  the  existence  of  the  force 
of  gravity  within  it;  it  passes  freely  from  interplan- 
etary space  to  the  earth's  mass  into  interplanetarj' 
space  again.  The  hasty  passage  of  electricity 
through  all  the  known  substances  of  the  earth's  mass 
does  not  afford  to  mankind,  with  mankind's  present 
knowledge,  sufficient  opportunity  for  an  analysis  of 
its  substance;  but,  by  reason  of  its  gravity,  mankind 
may  know  that  it  is  a  form  of  some  kind  of  matter. 
Electricity,  in  all  respects  excepting  its  clear  mani- 
festations of  the  force  of  gravity  within  it,  is  yet 
practically  an  entire  stranger  to  science." 


Architects  for  United   Engineering 
Building. 

The  conference  committee  of  the  American  So- 
ciety of  Mechanical  Engineers,  the  American  Insti- 
tute of  Electrical  Engineers,  the  American  Institute 
of  Mining  Engineers  and  the  Engineers'  Club,  ap- 
pointed to  select  architects  for  the  United  Engineer- 
ing Building  in  New  York  cit>',  in  carrying  out  the 
wishes  of  Andrew  Carnegie,  whose  gift  of  $1,500,000 
makes  possible  the  building  of  this  structure,  an- 
nounces that  the  successful  competitor  for  the  United 
Engineering  Building  is  Mr.  Herbert  D.  Hale  of 
Boston,  with  Henry  G.  Morse  of  New  York  as 
associate  architect.  Mr.  Hale  is  a  grandson  of  Ed- 
ward Everett  Hale.  The  successful  competitors  for 
the  Engineers'  Club  are  Whitfield  &  King  of  New 
York  city.  These  selections  were  made  by  the  com- 
mittee with  the  assistance  of  Prof.  W.  R.  Ware 
as  expert  adviser. 

The  United  Engineering  Building  will  occupy 
land  125  feet  front  by  100  feet  on  West  Thirtj'-ninth 
Street,  while  the  club,  with  a  frontage  of  50  feet 
and  a  depth  of  100  feet,  will  face  on  Bryant  Park 
and  the  new  Public  Library.  The  United  Engineer- 
ing Building,  aside  from  quarters  for  the  three 
national  engineering  societies  named,  as  well  as 
other  societies  enabled  to  participate  in  the  accom- 
modations, will  have  several  fine  auditoriums  and  a 
magnificent  library.  The  club  building  will  be  about 
ii^/b  stories  high,  with  the  usual  accommodations  of 
a  club  and  some  60  or  70  bedrooms  for  members. 


Electric  Elevated  Railway  in  Havana. 

An  electric  elevated  railway  has  recenth'  been 
constructed  in  Havana,  Cuba,  by  the  Havana  Elec- 
tric Railway  Company.  The  line  connects  the  Lug 
Street  surface  line  with  that  of  O'Reilly  Street  along 
the  harbor  front.  The  immense  amount  of  street 
traffic  at  this  place,  along  the  wharves,  made  an 
elevated  structure  necessary.  The  entire  structure  is 
1,800  feet  in  length.  This  important  part  of  the  cit}- 
was  without  any  street-car  service  before  the  ele- 
vated structure  was  built.  The  parts  were  a!J  de- 
signed and  built  in  this  country. 
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recent  patent,  which 


the   load   carried  by 


Division  of  Load  Between  Synchronous 

Motor-generator  Sets  Obtained 

by  Reactances. 

One  of  the  drawbacks  to  the  operation  of  syn- 
chronous motor-generator  sets  is  the  difficulty  in 
obtaining  a  uniform  division  of  load  between  the 
motors,  the  corresponding  elements  of  which  are 
connected  in  parallel.  By  a  synchronous  motor-gen- 
erator set  is  meant  a  synchronous  alternating-current 
motor  having  its  rotating  member  geared  to  the  ro- 
tating member  of  an  alternating-current  generator. 
In  case  one  motor-generator  set  is  operating  under 
considerable  load  and  a  second  set  is  connected  in 
parallel  with  it.  the  latter  will  frequently  refuse  to 
lake  its  share  of  the  load,  and  manipulation  of  the 
field  rfieostats  of  the  motors  or  generators  fails  to 
lielp  the  matter  in  any  way.  Jonathan  E.  Wood- 
l)ridge  of  Albany,  N.  Y.,  in  ; 
he  has  assigned  to  the  Gen- 
eral Electric  Company,  pro- 
poses to  effect  the  desired  di- 
vision of  load  by  inserting 
more  or  less  reactance  in  one 
or  l>oth  of  the  motor  circuits. 
If  the  reactance  be  in  the  cir- 
cuit of  the  motor  of  the  un- 
loaded motor-generator  set, 
this  set  may  be  caused  to 
take  up  its  share  of  the  load 
I)y  cutting  out  the  reactance 
either  gradually  or  suddenly, 
so  that  the  motor  is  caused 
10  run  a  little  in  advance, 
urging  forward  the  generator 
coupled,  to  it,  and  thus  caus- 
ing it  to  take  up  its  load, 
the  effect  being  similar  to 
that  produced  by  opening 
wider  the  throttle  of  a  steam 
engine  driving  an  alternat- 
ing-current generator  in 
parallel  with  other  gener- 
ators. The  increased  power 
supplied  causes  an  increase  i 
the  generator. 

In  the  accompanying  diagram  are  represented  two 
motor-generator  sets,  (i)  and  (2),  the  motor  ele- 
ments of  which  consist  of  three-phase  synchronous 
motors  (3)  and  (4)  connected  in  parallel  with  each 
other  across  the  three-phase  supply  mains  (4)  (5) 
and  (6).  The  two-phase  alternating-current  gener- 
ators (7)  and  (8)  are  couoled,  respectively,  to  the 
driving  motors,  being  in  turn  connected  in  parallel 
with  each  other  across  the  mains  (9)  of  a  two-phase 
alternating-current  distribution  system.  Although 
ihe  driving  motors  are  shown  as  of  the  three-phase 
type  and  the  generators  corresponding  of  the  two- 
phase  type,  it  will  be  obvious  that  the  number  of 
pflfases  of  the  motors  and  generators  may  be  any- 
'  thing  desired,  and  may  be  either  alike  for  the  mo- 
tors and  generators  or  different,  as  indicated  in  the 
diagram. 

In  series  with  the  supply  leads  of  each  of  the 
uiolor-generalor  sets  is  connected  a  reactive  coil, 
which  is  preferably  adiuslablc  for  the  purpose  of 
regulating  the  division  of  load  between  the  gen- 
L-ralors  of  the  two  sets.  The  particular  means  for 
furnishing  reactance  to  the  leads  of  the  motors  may 
assume  a  wide  variety  of  forms.  In  the  diagram  is 
shown  but  one  of  the  numerous  arrangements  which 
may  be  used.  1ti  this  case  the  three-phase  leads  are 
supplied,  respectively,  with  three  windings  mounted 
upon  the  corresponding  branches  of  a  three-legged 
core  (10),  th^'  magnetic  circuits  of  which  are  adapted 
to  be  closed  or  opened  to  a  greater  or  less  extent 
by  means  of  an  armature  (11))  adjustable,  by  means 
nf  screws  (12),  toward  or  away  from  the  main  core 
I  10).  A  set  of  switches  (13)  serves  to  close  the 
supply  circuits  of  the  motor  through  the  windings 
nf  the  reactive  coil.  Another  set  of  switches  (14) 
serves  to  close  the  circuit  from  the  supply  mains 
(4)  (5)  ^ii('  ^^V>  directly  to  the  motor  (3).  short- 
circuiting  tlie  reactance  coils,  which  may  be  com- 
pletely cut  out  (»f  circuit  by  then  opening  the  switches 
(13). 

Tile  motor  (4)  of  the  motor-generator  set  (2) 
may  have  its  leads  supplied  with  reactance  coils  and 
controlling  switciics  of  the  same  description  as  that 
set  forth  in  connection  with  the  motor  (3)  of  the 
set  (i).  This  arrangement  is  indicated  at  the  upper 
right-hand    portion    of   the   drawing. 

The  direct-current  field  windings  of  the  motor- 
generator  sets  may  receive  their  current  from  any 
suitable  source,  as  from  a  pair  of  direct-current  bus 
bars  (15),  supplied  with  current  from  a  direct-cur- 
rent generator  (16).  The  leads  extending  from  these 
lius  bars  convey  current  to  the  rotating  field  mag- 
nets of  the  machines  through  collector  rings  (17), 
the  intensity  of  cmrinl  being  ndiuslcd  by  means  of 
a    rheostat. 


When  it  is  desired  to  put  a  motor-generator  set 
into  operation  witlt  another  set  already  under  load 
the  reactance  in  the  leads  of  the  motor  of  the  latter 
set  is  either  cut  out  or  reduced  to  the  lowest  possible 
limit,  this  operation  being  performed  either  by  means 
of  the  switches  (14),  which  cut  the  reactance  out 
of  circuit,  or  by  means  of  the  adjustable  armature 
of  the  reactance  coil.  The  motor-generator  set  which 
is  to  be  thrown  into  parallel  with  the  one  under  load 
is  started  up,  so  that  its  motor  element  is  being 
driven  from  the  source  of  current  supply,  while  its 
generator  element  remains  disconnected  from  the 
consumption  circuit.  The  reactance  of  the  newly 
started  machine  is  then  increased  to  such  a  value  as 
to  bring  the  generator  element  exactly  in  phase  with 
that  of  the  macliine  running  loaded  on  minimum  or 
no  reactance.  The  two  generator  elements  are  then 
thrown  in  parallel  with  each  other,  after  which  the 


DIVISION  OF  LOAD    BETWEEN  SYNCHRONOUS  MOTOR-GENERATOR    SETS  OBTAINED    BY 
REACTANCES. 


reactance  of  the  newly  started  machine  is  either  grad- 
ually or  suddenly  reduced  to  such  an  extent  as  to 
make  the  generator  pick  up  its  proper  share  of  the 
load.  As  the  reactance  is  cut  out  of  the  leads  of  a 
newly  started  motor-generator  set  the  generator  ele- 
ment is  shifted  forward  in  phase,  and  thereupon  com- 
mences to  pick  up  its  load,  the  extent  to  which  the 
load  is  added  being  determined  by  the  adjustment 
of  the  reactance  in  the  circuits  of  the  driving  motor. 
In  cutting  out  any  macnine  the  reverse  operation 
may  be  performed.  The  reactance  in  circuit  with 
the  machine  to  be  cut  out  is  therefore  increased  to 
such  an  extent  that  the  generator  element  no  longer 
carries  any  part  of  the  load,  after  which  the  whole 
set  may  be  out  of  circuit  without  any  disturbance  of 
the  system. 


First  Dynamo  Described  in  a  United 
States  Patent. 

The  earliest  United  States  patent  on  electric  gen- 
erators was  issued  on  March  30,  1852.  under  the  title 
"Electric  Whaling  Apparatus."  The  apparatus  was 
the  invention  of  Dr.  Albert  Sonnenburg  and  Philip 
Rechten  of  Bremen,  Germany,  says  the  Scientific 
American.  The  invention  provided  a  means  for  cap- 
luring  whales  "by  the  application  of  electric  galvanic 
current  conveyed  by  a  condiictor  to  the  instrument 
commonly  called  'whale  iron.'  or  'harpoon.'  and 
which  is  used  to  be  thrown  into  the  fish.''  The  cur- 
rent was  produced  by  means  of  a  "magnetoelectric 
rotation  machine."  The  inventors  describe  their  gen- 
erator as  a  machine  containing  "four  or  more  hori- 
zontal permanently  fixed  boat  magnets  placed  oppo- 
site each  other,  which  produce  the  electric  current  in 
four  or  any  other  convenient  number  of  inductors. 
The  inductors  are  attached  to  a  rotation  axle  by  a 
cross,  a  disk,  arms  or  other  means  well  known  in  the 
construction  of  magnetoelectric  machinery  and  get 
their  rotation  before  the  magnetic  poles  by  means 
of  a  crank  or  other  suitable  gearing.  Through  a 
commutator  on  the  axle  on  which  slides  a  strong 
steel  spring  in  the  shape  of  a  fork,  the  counteracting 
currents  in  the  wires  on  the  inductors  are  thrown  into 
one  and  the  same  direction."  The  current  was  con- 
ducted to  the  harpoon  head  by  a  "gilt  copper  wire 
covered  with  india  rubber,  and  thus  completely  iso- 
lated from  salt  water."  On  harpooning  a  whale  the 
machine  was  operated,  generating  a  current  which 
flowed  through  the  animal,  the  circuit  being  com- 
pleted through  the  sea  water  to  the  copper  bottom  of 
the  boat  and  thence  to  the  dynamo.  As  to  the  power 
of  this  machine,  the  inventors  claimed  that  the  whale 
received  "about  eight  tremendous  strokes  at  each 
turning  of  the  machine  handle.  If  only  two  turns  be 
made  each  second,  she  receives  960  strokes  each 
minute-— so  formidable  a  power  that  no  living  being 
can  resist  the  same."  In  order  to  reassure  the  oper- 
ator ofso  deadly  a  machine  the  inventors  state  that 
"there  is  no  possible  personal  danger  in  using  our 
machine  or  apparatus,  except  the  man  who  throws 
the  whale  iron  take  the  metallic  part  of  it  into  one 
hand  and  put  the  other  hand  at  the  same  time  into 
the  sea  when  the  machine  is  in  motion.     But  such  a 


position  is  not  to  be  assumed,  as  it  cannot  take  place 
except  intentionally."  The  patent  also  contains  some 
interesting  advice  in  regard  to  the  proper  care  of  the 
machine.  "If  good  care  be  taken  of  the  apparatus, 
lliere  is  no  wearing  it  out ;  only  keep  the  wet  out  and 
do  not  let  it  be  thrown  about  or  be  roughly  handled. 
Should  the  machine  refuse  its  wonted  effect,  examine 
whether  the  inductors  be  too  remote  from  their  mag- 
nets. The  distance  between  the  inductors  and  their 
magnets  should  be  such  that  a  French  playing  card 
can  be  put  between  them.  Examine  whether  the  steel 
spring  on  the  commutator  be  in  such  a  condition  that 
intensive  sparks  appear  when  the  machine  is  in  mo- 
tion; if  not,  regulate  it  by  the  small  screws  con- 
nected with  the  same." 


When  Is  a  Storage   Battery  Fully 
Charged  ? 

[I'Yom    the     Question     Box    of    the    National    Electric    Light 
Association.] 

Question. 

How  can  one  tell  when  a  storage  battery  is  fully 
charged? 

Answers. 

B.  A.  .Schak,  Kalispell,  Mont.:  A  battery  may  be 
considered  completely  charged  when,  with  constant 
current  flowing,  the  voltage  reading  has  remained 
steady  for  a  period  of  not  less  than  15  minutes. 

A  Peters,  Excelsior  Springs,  Mo. :  When  the 
current  is  constant  and  the  electromotive  force  of 
each  cell  ceases  to  rise :  also  when  the  specific  gravity 
of  electrolyte  ceases  to  rise._ 

S.  C.  H.,  New  York  Edison  Company;  First, 
when  the  specific  gravity  ceases  to  rise ;  second,  when 
the  voltage  curve  becomes  flat ;  third,  when  both 
oxygen  and  hydrogen  gascs  are  given  off  when 
charged  at  the  normal  rate.  Upon  the  method  of 
operation  depends  the  use  of  one  or  all  of  the  above 
methods. 

Edison  Electric  Illuminating  Company  of  Boston:^ 
The  surest  way  to  tell  when  a  storage  battery  is 
fully  charged  is  by  watching  the  voltage  of  a  number 
of  cells  that  have  been  in  circuit  during  the  whole 
charge.  Near  the  end  of  charge  the  voltage  rises 
very  quickly,  until  it  reaches  a  point  where  it  rises 
very  little.  About  15  minutes  after  this  point  is 
reached  the  battery  will  be  fully  charged.  It  is  nec- 
essary, especially  for  the  last  half  hour,  to  keep 
the  charging  current  constant,  because  otherwise  the 
voltage  readings  will  vary  with  the  current.  When 
recording  voltmeters  are  in  use  with  the  battery 
the  point  of  the  end  of  charge  is  easily  found.  If 
it  is  possible  to  take  specific-gravity  reading  on  pilot 
cells,  the  end  of  charge  will  be  indicated  when  the 
density  of  the  acid  reaches  the  same  point  that  it 
reached  at  the  end  of  the  last  preceding  charge. 

F.  M.  Farmer,  New  York  city;  When  the  voltage 
has  risen  to  about  2.5  volts  per  cell,  or  ceases  to 
increase  after  another  half  hour  of  charging.  Also 
by  vigorous  boiling  and  gassing  of  the  electrolyte, 
the  bubbles  giving  a  sharp  explosion  if  a  lighted 
match  is  applied  to  them 

Electric  Storage  Battery  Company,  Philadelphia : 
A  storage  battery  may  be  considered  as  fully  cliarged 
when  the  voltage  and  specific  gravity  of  the  elec- 
trolyte cease  rising  during  a  period  of  one-half  hour, 
the  battery  being  charged  at  its  normal,  or  eight-hour 
rate. 

Charles  H.  Peters.  Du  rango,  Colo. :  Roughly 
speaking,  when  electrolyte  boils. 

Ernest  Lunn,  Chicago  Edison  Company:  In  gen- 
eral, a  battery  may  be  said  to  be  fully  charged  if 
while  the  normal  charging  current  is  passing  through 
the  cells  the  specific  gravity  of  the  electrolyte  ceases 
to  rise.  The  recording  voltmeter  curve  also  fur- 
nishes a  very  reliable  means  for  indicating  the  time 
to  cut  the  battery  ofl:"  charge,  as  the  curve  ceases 
to  rise  and  begins  to  run  straight  at  about  the  same 
time    that    the    specific    gravity    stops    rising. 

G.  Wilbur  Hubley,  Louisville.  Ky. ;  By  Indica- 
tions of  voltmeters,  testing  the  soecific  gravity  of 
the  electrolyte,  or  by  noticing  when  the  point  of 
"boiling"  of  the  electrolyte  is  reached. 


Street  Railway  Traffic  in  St.  Louis 
Increasing. 

Nearly  ■  15,000,000  more  passengers  were  carried 
by  the  St.  Louis  Transit  Company  during  the  three 
months  which  ended  June  30,  1904,  than  during  the 
first  quarter  of  the  year.  The  figures  also  exceed 
by  12,000,000  the  second  quarter  of  1903.  The  quar-. 
terly  report  of  the  company,  filed  with  City  Register 
Fitzgibbons,  shows  that  during  the  months  of  April, 
May  and  June  there  were  made  1,551,168  trips  by 
the  company,  upon  which  were  carried  50,027,717 
passengers.  During  the  same  period  of  1903  there 
were  1,367,454  trips  made  and  38,421,172  passengers 
carried.  Last  year  a  law  was  passed  requiring  daily 
instead  of  quarterly  reports  from  street-railway  com- 
panies, and  providing  that  the  companies  pay  car 
licenses  at  the  rate  of  one  mill  for  each  passenger 
carried.  LTpon  this  basis  the  company  would  have  to 
pay  the  city  $50,027  for  the  quarter  just  ended.  The 
street-car  companies  are  fighting  the  law  in  court 
and  have  obtained  a  temporary  order  restraining  the 
city  from  enforcing  it. 


The  Seattle  Electric  Company  of  Seattle,  Wash., 
has  concluded  to  abandon  carrying  liability  insurance 
and  will  hereafter  assume  its  own  risks.  The  condi- 
tion of  the  company's  property  has  been  brought  up 
to  a  high  standard,  and  every  step  has  been  taken 
to  avert  the  possibility  of  accidents- 
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Electric  Lighthouse  at  Heligoland. 

The  large  lighthouse  at  Heligoland,  in  which  arc 
lamps  are  used,  occupies  one  of  the  most  important 
points  on  the  German  coast  at  the  entrance  to  the  Elbe 
on  which  is  the  port  of  Hamburg.  Fig.  i  shows  this 
lighthouse  at  night.  The  height  of  the  light  above 
high-water  mark  is  270  feet.  The  installation  is  one 
of  the  largest  in  the  world,  the  total  light  emitted 
being  about  30.000,000  candlepower,  and  the  dura- 
tion of  the  flash  about  one-tenth  of  a  second.  The 
flashes  follow  one  another  at  intervals  of  five  sec- 
onds. These  results  are  obtained  by  erecting  three 
reflectors,  placed  at  angles  of  120  degrees  on  a  ro- 
tating platform,  the  reflectors  being  30  inches  in  diam- 


FIG.    I.       ELECTBtC    LIGHTHOUSE   AT    HELIGOLAND. 
— THE   LIGHTHOUSE   AT   NIGHT. 

eter  and  of  paraboloidal  form,  with  a  focal  length 
of  something  less  than  10  inches.  The  lamps  are 
supplied  with  direct  current,  each  taking  34  amperes. 
The  platform  makes  four  revolutions  a  minute,  and 
the  crater  of  the  positive  carbon  has  a  diameter  of 
9.7  millimeters. 

Below  the  center  of  the  platform  are  arranged  six 
mercury  contacts  for  conveying  current  to  the  lamps 
and  the  motor  driving  the  platform.  These  mercury 
contacts  consist  of  iron  ring-shaped  basins  containing 
mercurj'.  insulated  from  one  another  by  mica.  Into 
these  mercurj'  basins  dip  switches,  which  are  mounted 
on  a  rotating  slab,  are  connected  to  terminals  lead- 
ing to  the  various  pai'ts  of  the  machinery.     The  arc 


FIG.    2.       SECTIONAL     VIEW     OF    LIGHTHOUSE    LAMPS    AND 
MECHANISM   AT   HELIGOLAND. 

must  always  be  kept  in  the  focus  of  the  reflector. 
For  this  purpose  small  mirrors  and  lenses  are 
mounted  by  which  an  image  of  the  arc  is  thrown 
on  pieces  of  opal  glass,  which  are  mounted  on  the 
case  of  the  reflector.  On  these  opal  glasses  are 
vertical  and  horizontal  marks,  and  the  position  of 
the  arc  has  to  be  so  adjusted  that  the  horizontal 
line  passes  through  the  center  of  both  carbons  and 
the  vertical  line  through  the  tip  of  the_  positive 
crater.  When  this  adjustment  is  made,  it  is  known 
that  the  arc  is  in  the  focus  of  the  paraboloidal  re- 
flector. For  purposes  of  adjustment  the  lamp  can 
be  moved  bodily  in  the  direction  of  the  axis  of  the 
reflector,  the  positive  carbon  can  be  moved  both 
vertically  and  horizontally,  and  the  negative  carbon 


is  capable  of  vertical  motion.  The  carbons  are 
placed  horizontally  in  the  optical  axis  of  the  re- 
flector, and  the  lamps  employed  are  of  the  ordinary 
shunt  type,  made  by  Schuckert.  A  general  view  of 
the  optical  apparatus  is  given  in  Fig.  2. 

The  whole  of  the  switching  arrangements  are  made 
in  a  room  immediately  below  the  lantern.  Current 
is  brought  from  a  small  station,  distant  about  220 
yards.  The  machines  are  two  steam  dynamos,  giv- 
ing 216  amperes  at  from  63  to  75  volts.  One  of 
these  machines  is  used  as  a  spare  in  case  of  need. 
The  makers  carried  out  tests  at  their  works  in  order 
^o  see  that  the  lamps  complied  with  the  specification, 
which  was  to  the  effect  that  the  minimum  light 
emitted  was  to  be  30.000,000  Hefner  candles.  It  was 
found  that  with  a  voltage  of  45,  a  mean  candlepower 
of  34,000,000  was  obtained  witli  26  amperes  supplied 
to  each  lamp,  the  maximum  of  11  readings  being 
over  39,000,000.  With  34  amperes  a  maximum  of 
nearly  43,000.000  was  obtained  at  the  works  at  Nu- 
remberg, and  on  the  sea  coast,  with  a  clearer  at- 
mosphere, better  results  than  this  were  to  be  ex- 
pected. The  readings  were  taken  at  a  distance  of 
1,450  3'ards   with   a  Weber  photometer. 

As  for  the  construction  of  the  reflector,  by  draw- 
ing a  curve  showing  the  intensity  of  emission  in 
various  directions  from  the  crater  of  the  arc  and 
placing  the  crater  in  the  focus  of  the  parabola,  it  is 
found  that  a  reflector  having  a  diameter  equal  to 
three  times  its  focal  length  would  collect  practically 
all  the  light  and  convert  it  into  a  beam  consisting  of 
parallel  rays.  If  the  crater  of  the  arc  was  a  mathe- 
matical point  the  emiitted  beam  would  consist  of 
parallel  rays ;  but  seeing  this  is  not  the  case  the 
rays  have  a  slight  divergence.  In  the  case  of  the 
Heligoland  lighthouse  the  angle  of  the  cone  so 
formed  is  two  degrees  14  minutes. 

The  foregoing  facts  are  taken  from  the  Electrical 
Magazine  of  London  and  are  based  on  an  article  by 
O.  Krell  in  the  Elektrotechnische  Zeitschrift  of  Ber- 
lin. 


erator  to  turn  on  or  off  any  lamps  desired.  Sockets 
should  be  soldered  firmly  in  place.  The  lamps  are 
connected  in  parallel,  and  the  circuit  equipped  with 
a  cut-out  switch. 

In  the  usual  construction  seven  32-candIepower 
lamps  are  employed.  The  cover,  which  fits  tightly 
on  the  oven,  has  six  holes  3%  inches  in  diameter. 
These  holes  are  placed  midway  between  adjacent 
lamps.  Lids  can  be  made  to  close  the  openings  of 
the  oven,  an  opening  being  cut  in  the  lid  two  inches 
in  diameter,  which  fits  a  2S0-cubic-centimeter  Jena 
beaker.  If  only  three  or  four  solutions  are  to  be 
evaporated,  only  four  or  five  lamps  need  be  oper- 
ated :  the  rest  of  the  openings  can  be  covered  with 
a  circular  plate. 


Method  of  Determining  the  Demand 
Upon  Individual  Transformers. 

George  S.  Haley  of  Rutland,  Vt.,  in  the  "wrinkles" 
department  of  the  last  National  Electric  Light  Asso- 
ciation meeting,  gives  a  simple  method  for  the  de- 
termination   of   the    demand    upon   individual   trans- 
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METHOD   OF   DETERMINING  THE   DEMAND  UPON  INDIVIDUAL 
TRANSFORMERS, 

formers.      Mr.   Haley's  description   of  his   apparatus  ■ 
is  as  follows : 

"It  is  ofttimes  necessary  to  know  the  amount  of 
current  that  a  certain  transformer  is  called  upon 
by  the  lamps  or  other  apparatus  to  deliver.  The 
easiest  way  to  obtain  this  is  to  measure  the  primary 
current  passing  to  the  transformer.  The  accompany- 
ing sketch  and  short  description  following  will  give 
an  idea  of  a  simple  arrangement  that  makes  testing 
transformers  very  easy  indeed. 

"We  are  using  the  insulator-type,  primary  cut-out. 
manufactured  by  the  General  Electric  Company.  A 
duplicate  plug  was  made  of  hard  wood,  with  an 
extended  handle  six  inches  long  and  two  inches  in 
diameter.  Two  of  the  brass  clips  from  an  old  plug 
were  placed  upon  the  wooden  one,  and  through  two 
holes  in  the  handle,  two  No.  6  rubber-covered  cables 
were  connected  to  said  clips.  These  cables  are  about 
eight  feet  long  and  connected  to  a  30-ampere  Wright 
discount  ammeter,  wdiich  is  mounted  upon  a  board 
about  eight  by  12  inches.  Upon  the  back  of  the 
board  are  two  pieces  of  wrought  iron  of  suitable 
size  to  hook  over  an  ordinary  cross-arm. 

"To  test  a  transformer,  it  is  only  necessary  to 
place  the  ammeter  upon  a  convenient  cross-arm,  pull 
out  the  plug  in  one  of  the  transformer  cut-outs  and 
insert  the  plug  upon  the  end  of  the  cable.  We 
usually  leave  it  in  service  for  two  niehts,  and  then 
remove  it  to  some  other  transformer." 


Electric  Oven  for  Chemists. 

Chemists  in  evaporating  solutions  of  various  kinds 
often  desire  a  heat  of  constant  temperature — more 
constant  than  can  be  obtained  from  a  direct-heated 
plate  when  the  gas  pressure  changes.  A  contributor 
to  the  Cement  and  Engineering  News  describes  an 
oven  for  this  purpose  which  is  heated  by  incandes- 
cent lamps.  This  oven  has  among  its  advantages 
cleanliness,  durability  and  evenness  of  temperature. 
By  its  use  analyses  may  be  started  in  the  evening 
and  the  solutions  left  to  evaporate  during  the  night. 
The  oven  consists  of  a  copper  box  35  inches  long, 
4%  inches  deep  and  five  inches  wide.  The  cover  is 
made  to  fit  the  top  of  the  oven  closely,  and  may  be 
arranged  to  be  held  in  place  with  bolts.  The  appa- 
ratus stands  on  six  iron  legs.     This  enables  the  op- 


Western   Electrician's   Register   at  the 
World's  Fair. 

Among  those  recently  registered  at  the  booth  of 
the  Western  Electrician  at  the  Fair  are:  J.  S.  Rid- 
dle, Barnesville,  Ohio;  J.  A.  Brite,  Bowie,  Texas: 
H.  T.  Matthews,  Bowie,  Texas;  W.  J.  EngHsh, 
New  York ;  M.  A.  Miner,  North  Platte,  Neb. ; 
Luiz  F.  Braga,  Rio  De  Jamias.  Brazil;  Allen  M. 
Rossman,  Ithaca,  N.  Y. ;  J.  O.  Taylor,  Champaign. 
111.;  W.  L.  Hanson,  Chicago,  III.;  C.  F.  Presscott; 
San  Bernardino,  Cal. ;  W.  H.  Raven,  Chicago,  111. ; 
Geo.  R.  Houston,  Elyria,  Ohio;  Otto  C.  Miller,  Los 
Angeles,  Cal.:  C.  A.  Nickerson,  St.  Louis;  E.  L. 
Furniss,  Denver,  Colo. :  M.  Alan  Humtle,  Lan- 
caster, Pa.  (Yale  '06)  ;  J.  H.  Thomas,  West 
Chester,  Pa.  (Yale  '04)  ;  J.  B.  Reeves,  Griffin,  Ga. ; 
L.  A.  McKee,  Chicago,  111.;  Jas.  R.  Biggar,  New 
Orleans,  La. ;  J.  R.  Abner,  Albuquerque.  N.  M'. ; 
M.  Mintz,  Inside  Inn;  Prof.  J.  C.  Kelsey,  Lafayette, 
Ind.,  Purdue  University;  John  W.  Early,  Columbus, 
Neb. :  Hugo  Jone,  city  chemist,  Chicago ;  Henrich 
Homberger.  Abner  Doble  Company.  San  Francisco, 
Cal. ;  J.  W.  Pullman,  Greenville,  Mich. ;  Fly  John- 
son, Fort  Worth,  Texas;  T.  E.  Ballenger,  Tish- 
omingo, Ind.  Ten;  A.  M.  Foreman,  Paducah,  Ky. ; 
Harlan  H.  Stead,  St.  Joseph,  Mb.;  P.  Baner,  St. 
Louis,  Mo.;  J.  P.  O'Shee,  Montreal,  Canada;  E.  W. 
Kinney.  Schenectady,  N.  Y. ;  W.  E.  Keily, 
Western  Electrician.  Chicago:  Mrs.  W.  E.  Keily, 
Chicago;  Mildred  Keih',  Chicago:  R.  A.  Heim. 
Denver,  Colo.;  C.  J.  Kennedj',  Chicago,  111.; 
J.  F.  Rolfes,  Springfield,  Ohio;  W.  J.  Gilsdorf,  To- 
ledo, Ohio;  W.  C.  Hixson,  Oakland  City,  Ind.;  H. 
W.  Warmer,  Muncie,  Ind. :  Eugene  Smith,  Buffalo, 
N.  Y.;  Gordon  H.  McCormick,  Buffalo,  N.  Y.; 
H.  J.  Kusel,  Chicago,  111. ;  Henry  Braun,  Allegheny, 
Pa. ;  J.  Lawrence  Hagy.  Electric  Storage  Battery 
Company,  Philadelphia,  Pa.;  F.  H.  Blackburn,  Fos- 
toria  Incandescent  Lamp  Company,  Fostoria,  Ohio ; 
Louis  J.  Bohn,  Lawrence,  Kan. ;  C.  E.  Delafield^ 
Wagner  Electric  Manufacturing  Company,  St.  Louis ; 
Irving  Ingraham.  Ingraham  &  Barnes,  St.  Louis ; 
Geo.  S.  Bowen,  Elgin,  111. ;  E.  P.  Riviere,  New  Or- 
eans,  La. ;  F.  Trumbull,  Plainville,  Conn. ;  A.  V. 
Chisholm,  St.  Louis;  Dr.  H.  Gradte,  Chicago,  111. 


Interurban  Railways  Prosperous  in 
Iowa. 

-  The  interurban  railway  business  in  Iowa  has  been 
profitable  beyond  the  expectations  of  the  early  pro- 
moters. The  reports  recently  made  to  the  state  ex- 
ecutive council  show  that  the  interurban  railway 
line  between  Des  Moines  and  Colfax,  23.41  miles 
in  length,  made  a  net  profit  last  year  of  ^33,2--/. 
The  Waterloo  and  Cedar  Falls  line,  31.2  miles  in 
length,  reported  a  net  profit  of  $36,114.  The  Mason 
■  City  and  Clear  Lake  line,  only  14  miles  in  length, 
cleared  $10,468.  The  state  executive  council  last 
year  valued  the  Waterloo  and  Cedar  Falls  line  at 
$10,000  per  mile,  making  its  total  valuation  about 
$312,000,  which  was  much  in  excess  of  actual  cost 
of  building;  upon  this  valuation,  however,  the  net 
income  of  $36,114  represents  an  earning  capacity  of 
10.2  per  cent.  The  Colfax  interurban  line  is  also 
valued  at  about  $10,000  per  mile,  and  its  net  profits 
represent  a  return  of  nearly  15  per  cent. 

The  following  are  the  reported  income  and  ex- 
penditures of  Iowa's  four  interurbans.  Cedar  Rapids 
and  Marion — Income,  $33,265.22 ;  expenses,  $17,- 
302.09;  net  profits,  $15,963.13.  Interurban  Railway 
(Colfax) — Income,  $68,638.78;  expenses,  $35,360.81 ; 
net  profits,  $33,277.97.  Mason  City  and  Clear  Lake- 
Income,  $40,995.94;  expenses,  $30,527.54;  net  profits, 
$10,468.40.  Waterloo  and  Cedar  Falls— Income,  $85,- 
544.61;  expenses,  $49,430.43;  net  profits,  $36,114.18. 


According  to  an  agreement  arrived  at  between  Ger- 
man, Belgian  and  English  manufacturers  of  steel 
rails,  in  regard  to  general  export  trade.  English  mills 
are  to  furnish  56  per  cent,  of  the  foreign  orders 
received,  while  those  of  Belgium  and  Germany  will 
supply  together  the  remaining  44  per  cent.  "Is  this 
an  indication  that  the  Iron  and  steel  interests  of 
Europe  are  to  combine  in  order  to  compete  more 
successfully  with  those  of  the  United  States  in  the 
export  trade?"  asks  Mr.  Brainard  H.  Warner,  Jr.. 
United  States  consul  at  Leipsic.  In  1902  Germany's 
exports  of  steel  rails  were  valued  at  35,127.000  marks 
($8,360,226),  of  which  8,272.000  marks  ($1,968,736) 
worth  were  shipped  to  the  United  States.  'The  amotmt 
was  even  larger  in  1903.  The  prospects  are  that 
the  exports  of  German  steel  rails  will  fall  off  con- 
siderably this  year,  as  the  United  States  and  Canada 
have  ceased  to  purchase  entireh'.  while  Mexico. 
Great  Britain,  Holland  and  Japan  have  bought  in 
much   smaller  quantities  than  formerly. 
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tablished  theories,  but  does  not  destroy  them.  The 
shooting  off  of  particles  from  radium  is  correlated 
with  other  phenomena  of  physics.  It  is  analogous  to 
ihe  exploding  of  stellar  systems,  which  astronomers 
tell  us  constantly  is  occurring.  The  rate  of  the 
breaking  up  of  the  atoms — one  out  of  one  hundred 
billion  a  second — is  no  greater  relatively  thon  tliat 
of  the  disintegration  of  stars." 


Eastern  Office,   193  Times  Building,  New  York. 

Telephone.  3806J  Cortlaodt. 


Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 
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UOPYBIQHT.— Noi  only  the  title  but  the  entire  contentg  of 
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quested, the  old  address  as  well  as  the  new  should  be  given. 

OOBRESFONDENOE  relating  ic  electricity  or  any  of  Its 
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any  Information  likely  to  interest  electricians,  will  be  thank- 
fully received  and  cheerfully  acknowledged. 
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Portable    Space-telegraph    Stations    for    Military    Purposes.  . 

Illustrated    57       impression  on  the  part  of  our  esteemed  contemporary 

L'lilization    of    Electric    I'ower   in    Italy 57.  58  ,           ,            ■              -                             1      1     ij    -      ti     t 

Steinmctz-s    Phase    Transformers.       Illustrated 58  ^"^   perhaps    IS    a   View    commonly  held   in   that  COUn- 

Hosion   Entertainment  for   Toreign  Klectrical  Engineers. .  58  try.     The  National  Electric  Light  Association  is,  and 
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Xcw  York  Central  Contemplates  Further  Electrical   Equip-  always  was.  the  exponent  of  all  that  is  in  direct  Oppo- 

Se"f-*regulVting"TransVoVmerLitK'ation" !!!!!!; ;;!;."!."  59  ^ition     to    municipal    Ownership    of    electric-lighting 

What  Is  the  Nature  of  Electricity?. 59  utilities.     Tls  members  are  composed  largely  of  men 

Architects    for    United    Engineering   Building 50  .,.,,...,. 

Electric  Elevated  Railway  in  Havana  59  who    represent    the    great    industrial    electric-hghtmg 

Division    of    Load    Between    Svnchronous    Jfo  tor- genera  tor  jii-_        n  j.i        tt*<.jci.i.  ji. 

Sets  Obtained   by  Reactances.     Illustrated..... 60       Undertakings  all  Over  the  United  States,  and  to  say 

Kirst  Dynamo  Described  in  a  United  States  Patent. .....  60        that   the    a.ssociation    is    in   any   way   connected   with 

When    Is    a    Storage    Batterv    Fully    Charged?       (National  ■    -      ,  ,-  1111 

Electric  Light  Association!    60       municipal    Ownership,   as    implied   hv   the   statement, 

llec"^u|^,Sf'ai^Mi^aS'"mSiSed• :::::::::  t       "not  purely  mmiidpal"  is  in  opposition  to  the  prin- 

Method    of    Determining     the     Demand     Upon     Individual  ciples   of  Its  or^^anization. 

'1  ransformers    61  ^  ^,^^^^^^_^_^^^^^ 

ICIcctric   Oven    for   Chemists    61  -     — 

Western  Electrician's  Register  at  the  World's  Fair 61  When   space  telegraphy  first  began    to  attract  se- 

Interurban    Railways    Prosperous  in   Iowa    61  _                      '^_             . 

Editorial    63       rious  attention,   like  all   other  new  thuigs,  it  found 

Tendencies  in   Sub-station  Design-     By  Howard  S.   Knowl-  .  ,—,  ,,  ,         ^    ^, 

(on ." 63,64       many  sanguine   supporters.      Ihese  adherents  01  the 

Important    Changes  in    Stanley    Company's   Organization..   64  „e^^,  method  of  communication  were  at  Once  ready  tO 

rile    Power  Plant  of  the  Tall    Office   Building.      By  James  _                                                                                                 _     -^ 

Hollis  Wells.      (American    Society   of    Mechanical    Engi-  predict    that    space    telegraphy    WOuld    SOOn     displace 

neers  and   Institution    of  Mechanical    Engineers) ...  .64,  65  ,                     ,          ■    1          1        1           •        ^  1             1         li            t.. 

Street-car  Fares  in  Australia 65  the  present  aerial  and  submanne  telegraoh  cables.     It 

Corporation  'telephones    .. 66.  67  seemed  to  them  but  a  natural  sequence  that  the  new 

vt  ew    Long-distance    I  runk  Line    67  _  _        _         ^    _ 

Extensions  and  Improvements  67       art,  being  founded  On  scientific  principles,  would  at 

Telephone  Xews  from  the  Northwest 67  ^        ,     .,        /-   ■,  i        t  ^-  ,         -.i       .1 

Ohio  Telephone  Notes  67       once    extend    its    field    01    Operation    and    with    the 

Michigan   Telephone   Matters ^'' ^l       mere   perfection    of    details    open    up   a    new   era   in 

Southeastern     leleohone    Developments 68  ^      .  ..!,,. 

Telephone   Men    68       telegraphic    communication.     These    views    are    still 

Electromagnetic    Track    Brakes.       Illustrated 68        ,     ,,  ,  v..    4.  4.1,  .„     *     1       r*.*!     x„        ,.„^    ™ 

Book  Table.    Kellogg's  Uses  of  Electricity-  on  Shipboard.  68  held  by  some,  but  there  seems  to  be  little  fear  among 

Recent  Live-wire  Testing  Devices.     Illustrated 68,69  the    owners    and    promoters    of   telegraph    and    cable 

DEPARTMENTS,  systems  that  such  a  state  of  affairs  will  ever  exist. 

Correspondence    69,    7o.  "'  t    j      j  t        ^'    -^  ^1  -j      4.    •      ..1 

Great  Britain    69  Indeed,  unusual  activity  seems  to  be  evident  in  the 

New   ^ork 69  extension  of  si?bmarine  cables.    Only  recently  has  the 

.\ew    England    69,  70  . 

Michigan  70       second   cable    been   laid   between    the    United    States 

Indiana   . . . .  ..\  .. ......    . . . . .' . . . . . . . . . . .. . ........  70       and  Germany,  and  now  German  and  Dutch  capitalists 

Mominiunuf  Canada  70,  71       j^^       formed  a  syndicate  to  meet  the  expense  of  lay- 

i  cxas  and    Mexico    7 '         .  ,  ,  "  ,        ^  ,    t^        , 

Pacific   Slope    , 71       lug  a  new  cable  to  connect  the  German  and  Dutch 

Electric  Lighting*.......'.....!!!!!.".!!!.!"..!!."....  72       possessions  in  the  Far  East,  and  also  to  link  these 

Electric    Railways 72       possessions   with   the   .A.merican   cable    at   the   island 

Societies    and    Schools    ' 7-  _  ,  _      ..      „ 

Publications    7 ^       of  Guaiu  in  the  Pacific  Ocean.     In  the  face  of  these 

rladc^xV^vr. !!!!!!!!'.!!!. ^"."..'.".".'■'-.'!-'-'-V.V.V/.!!!      H       "*^\v  enterprises,  and  with  already  existing  cable  and 

Business    ... .•■■•■■'    •  ■  ■,; ; ^-^       telegraph    systems    making  a   complete  girdle   of  the 

Illustrated    Electrical    Patent   Record 73.74  ,      -      .  ,     ,,  , 

■— ■■— —  earth,  it  does  not  .seem  probable  tnat  space  telegraphy 

DATES  AHEAD.  will    ever   become    a    serious   competitor   of   the   old 

Ohio  Electric  Light  Association  (annual  convention),  San-  and  tried  method  of  communication  by  wire, 
dusky,  August   16th  to   18th. 

International    Electrical    Congress,    Hall   of   Congresses,    St.  ' — i-— 

Louis   Exposition.   September    12th    to    17th.  „  .     ,  ,  .  .,  1      .      ,1  1  i- 

International    Association    of    Municipal    Electricians    (an-  One  of   the  explanations  often   made  to  the  public 

nual  meeting)    St    Louis.  September  13th  and  14th  \      telephone  companies  about  to  institute  an  increase 

American    hiectrotnerapculic    Associauon    (annual    conven-  .  f         ^  k 

tion).  St.  Louis.  Seotembcr  13th  to  i6th.  in  rates  is  tliat  an  increase  of  business  means  a  still 

National    Electrical    Contractors*    Association     (annual    con-  ...  .^     . 

vcntion),  St.  Louis.  September  14th  to  i6th.  greater  increase  m  operating  expenses,  necessitating 

!r^::=r^^^;^^:^^r=^^:^=^=^^^^^^^^^^^^^^^^^:^^^      an  advance  in  the  charge  for  service.     To  those  not 

fjmiliar  with  the  apparatus  and  working  of  a  large 
telephone  exchange  this  seems  to  be  an  evasive  state- 
ment, and  it  is  immediately  questioned  by  the  cus- 
tomers of  the  company.  "Why."  they  say,  "could 
not  the  telephone  company's  arguments  be  offered 
with  equal  truth  by  the  grocer?"  "But  the  grocer 
charges  no  more  for  flour  when  he  sells  20  barrels 
a  day  than  when  he  sells  only  10."  This  argument 
would  be  to  the  point  if  conditions  were  the  same 
with  the  grocer  and  tlie  teleplione  company;  but 
ihey    are    not.     .\s    the    bu.*ineS5    of    the    grocer    in- 


Rauium,  and  the  phenomena  which  attend  it.  we 
are  inclined  to  look  upon  as  mysterious  and  as  un- 
related in  any  way  to  other  phenomena  with  which 
we  are  more  or  less  familiar.  That  there  is  any- 
thing revolutionarj-  in  the  recent  discoveries  con- 
cerning this  new  element  is  denied,  by  Prof.  Robert 
A.  Millikan  of  Chicago  University.  "Radium  is  an 
element  not  greatly  different  from  all  others,"  said 
Prof.  Millikan  in  .1  recent  lecture.  "Its  activity  is 
ni.t  an  isolated  phenomenon.  It  fits  into  the  orderly 
scheme  of  scientific  knowledge  and  supplements  es- 


creases  his  income  increases  in  direct  proportion  to 
the  cost  of  his  stock.  With  the  telephone  company 
this  is  not  the  case.  In  a  large  telephone  exchange 
one  of  the  most  costly  parts  of  the  equipment  is 
the  multiple  jacks  and  their  associated  cabling.  In 
a  multiple  switchboard  the  number  of  multiple  jacks, 
and  consequently  the  cost  of  this  part  of  the  equip- 
ment, increases,  not  in  direct  proportion  to,  but  as 
the  square  of  the  number  of  subscribers.  Suppose 
200  new  subscribers  are  to  be  added  to  the  exchange. 
This  means  a  new  section  with  200  answering  jacks 
and  200  extra  multiple  jacks.  But  the  expense  does 
not  end  there,  for  on  back  through  the  board  in  each 
of  the  previously  equippetl  sections  must  be  added 
200  multiple  jacks.  The  number  of  jacks  therefore 
amounts  to  enormous  proportions  as  subscribers  are 
added.  For  instance,  a  multiple  board  having  a 
capacity  of  6,000  lines,  divided  into,  say,  30  sections 
of  200  lines  each,  would  have  6,000  multiple  jacks 
on  each  section,  or  180,000  in  all,  whereas  the  first 
section  installed  in  the  exchange  with  200  subscribers 
connected  would  require  only  200  multiple  jacks. 
.\  single  strip  of  20  of  these  jacks  costs  several 
dollars  for  its  manufacture  alone,  to  say  nothing 
of  installation  and  the  necessary  wiring;  therefore,  it 
is  not  surprising  that  as  a  telephone  exchange  grows 
(hat  the  cost  of  connecting  each  new  subscriber  in- 
creases far  out  of  proportion  to  the  receipts  accruing 
to  the  telephone  company,  and  that  rates  must  be 
increased   to   cover  the   greater   expense. 


One  of  the  most  important  fields  opening  up  for 
the  introduction  and  extension  of  the  electrical  in- 
dustry in. -almost  all  its  branches  is  that  ol  the 
South  African  countries,  and  it  is  one  which  is  well 
worthy  of  being  closely  watched  by  American  man- 
ufacturers and  exporters  in  these  particular  lines.  A 
short  time  ago  an  electric  central  station  was  opened 
at  Cape  Town.  At  the  opening  ceremony  attention 
was  called  to  the  abnormal  increase  in  the  consump- 
tion of  electrical  energy  in  that  city,  where  the 
demands  for  private  lighting  purposes  have  in- 
creased to  37  times  their  original  volume,  while 
further  growth  and  prosperity  were  assured.  This 
showing  is  not  abnormal  as  applied  in  general  to 
the  industry  in  South  Africa.  Indeed,  the  general 
adoption  of  electricity  throughout  South  Africa  is 
one  of  the  most  remarkable  features  of  that  coun- 
try's development.  It  is  shown  by  the  success  of 
her  electrical  enterprises,  and  still  more  by  their 
constant  expansion.  In  the  growth  and  installation 
of  street-car  and  lighting  installations  in  so  many 
centers,  the  formation  of  larger  and  still  more  com- 
prehensive schemes,  and  in  the  eulogistic  opinions 
expressed  by  those  who  have  thoroughly  studied  the 
situation,  we  have  proof  of  the  forward  tendencies 
in  this  direction.  All  this  has  been  accomplished 
under  what  have  really  constituted  most  adverse  con- 
ditions, when  all  classes  of  industry  were  still  suffer- 
ing from  the  effects  of  a  long  and  peculiarly  de- 
structive war,  and  the  whole  country  was  being  held 
back  to  a  great  extent  by  the  subsequent  unsettled 
conditions.  The  growth  of  the  electrical  enterprise 
in  the  past,  great  as  it  has  been,  is  therefore  but  a 
poor  criterion  of  the  dimensions  to  which  this  in- 
dustry will  attain  in  the  future. 

In  the  past  South  Africa  has  offered  an  ample 
market  for  all  forms  of  electrical  plants,  in  which 
the  United  States  has  but  sparingly  participated. 
Tlic  volume  of  the  demand  has  yet  to  be  met,  and 
it  is  this  which  will  so  richly  repay  any  effort  that 
may  be  made  on  tlie  part  of  American  houses  to  se- 
cure it  to  themselves.  Electric  traction  has  already 
sprung  into  remarkable  prominence.  Many  are  the 
schemes  now  under  consideration,  or  already  pigeon- 
holed, awaiting  only  favorable  conditions  to  bring 
them  to  fruition.  Johannesburg  is  one  of  the  latest 
examples  in  this  respect,  and  it  has  been  stated  that 
next  year  will  see  the  start  of  her  electric-railway 
system.  The  progress  made  in  the  past — progress, 
moreover,  opposed  by  so  many  difficulties — the  pecu- 
liar conditions  and  requirements  of  the  country, 
coupled  with  the  present  favorable  position  for 
growth  and  development,  and  the  unhesitating  testi- 
mony of  those  whose  training  and  practical  experience 
render  them  exceptionally  able  and  expert  judges, 
point  to  the  fact  that  the  market  South  Africa  will 
offer  for  electrical  plant  is,  perhaps,  of  greater  di- 
mensions, of  a  more  remunerative  nature,  and 
capable  of  more  immediate  development  than  that 
of  anv  other  market  in  the  world. 
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Tendencies  in  Sub-station  Design. 

By  Howard  S.  Knowlton. 
The  modern  sub-station  .for  tlie  transformation 
and  distribution  of  electrical  energ>-  represents  one 
of  the  most  interesting  later  developments  in  the 
field  of  power  transmission.  Its  relations  to  both 
the  generating  plant  and  the  distributing  system 
make  it  an  important  link  in  the  chain  of  opera- 
tions which  attends  the  utilization  of  electricity  over 
wide  areas  and  upon  a  large  scale.  Although  the 
sub-station  has  been  in  familiar  use  among  electrical 
engineers  for  something  like  15  years,  it  cannot  be 
said  with  truth  that  its  design  has  in  any  sense 
remained  stationary-  during  this  period.  In  fact,  one 
cannot  visit  a  number  of  such  stations  without  noting 
radical  differences  in  the  construction  and  arrange- 
ment of  both  buildings  and  apparatus.  In  spite  of 
these  departures  from  uniformity,  however,  certain 
tendencies  in  sub-station  design  can  be  seen  in  most 
installations  of  recent  date,  and  it  seems  profitable 
at  the  present  time  to  collect  some  of  these  indica- 
tions of  progress  and  bind  them  together  for  criti- 
cism. 

Without  high-voltage  transmission  for  power,  rail- 
way or  lighting  purposes  the  sub-station  would  be 
an  economic  impossibility.  It  owes  its  life  more  to 
the  poh-phase  alternating-current  system  than  to  any 
other  single  factor  in  electrical  development.  Its 
future  depends  also  upon  the  alternating  current, 
particularly  with  reference  to  the  passing  of  the 
rotary  converter  from  the  electric-railway  field 
through  the  conquest  of  the  direct-current  motor  by 
the  alternating  machine.  As  far  as  can  be  foreseen 
at  present,  however,  the  sub-station  in  the  form  of 
at  least  a  transformer  house  will  probably  remain 
a  permanent  feature  of  electrical  engineering  meth- 
ods- 

Mnch  attention  has  been  paid  of  late  to  the  bet- 
terment of  the  conditions  under  which  the  life  of 
workmen  is  spent  throughout  all  civilized  countries. 
Gradually  the  sub-station  has  come  to  feel  the  effects 
of  this  movement,  so  that  the  best  practice  of  today 
provides  sanitarv'  and  comfortable  living  arrange- 
ments for  the  men  whose  days,  and  often  nights,  are 
devoted  to  keeping  electrical  machinery  at  the  point 
of  continuous  and  efficient  operation.  It  is  by  no 
means  uncommon  to  find  sub-stations  practically  yn- 
provided  with  wholesome  water  supply  and  without 
even  the  most  elementary  approved  sanitary  arrange- 
ments, but  in  all  installations  which  are  designed 
upon  the  basis  of  good  practice  these  essential  points 
are  not  neglected.  Often  a  sub-station  is  located  in 
regions  remote  from  the  convenience  of  cities  and 
towns  upon  some  dismal  swamp  or  desolate  plain  in 
order  to  be  near  the  electrical  center  of  distribution 
in  interurban  railway  work.  Anything  which  can 
be  done  to  make  the  sub-station  more  healthful — 
more  attractive  as  a  working  place — means  that  a 
better  class  of  attendants  can  be  secured  to  live 
in  the  out-of-the-way  places,  and  therefore  is  an 
insurance  against  operating  disasters,  which  cannot 
be  guaranteed  by  inferior  labor. 

Continuity'  of  service  is  the  very  lifeblood  of 
profits  in  electrical  systems,  and  it  is  economy  to 
spend  a  great  deal  of  money  to  secure  it.  The  prac- 
tice of  combining  the  attendant's  home  with  the  sub- 
station has  found  considerable  favor  in  America. 
When  pleasant  and  convenient  quarters  are  provided 
for  an  operator's  family  close  by  his  daily  work, 
there  is  much  less  tendency  for  overtime  duties  to 
l)e  slighted,  and  no  small  foundation  secured  for  the 
employe's  contentment.  It  is  sometimes  well  worth 
while  to  locate  a  sub-station  at  some  place  a  little 
off  the  center  of  distribution  if  the  advantages  of  a 
locality  from  the  standpoint  of  the  attendant  are 
considered.  At  all  events,  it  is  becoming  much  more 
generally  the  custom  for  designing  engineers  to  real- 
ize that  the  attendant  is  to  live  on  the  spot  where  the 
station  is  to  be  built  and  accordingly  to  make  the 
utmost  provision  for  his  comfort  and  convenience 
that  a  reasonable  expenditure  of  capital  can  insure. 

Following  the  matter  a  step  further,  it  is  far  bet- 
ter to  secure  good  attendance  in  sub-station  practice 
and  pay  attractive  wages  than  to  entrust  the  opera- 
tion of  valuable  machinery  and  apparatus  to  poorly 
trained  and  incompetent  hands  at  low  wages.  The 
casual  visitor  to  a  sub-station  goes  away  with  the 
impression  that  the  attendants  have  an  easy  time 
of  it.  and  that  perhaps  ordinary  qualifications  are 
sufiicient  for  successful  operation.  There  could  be 
no  greater  mistake,  for,  when  emergencies  arise,  and 
they  are  certain  to  come  sometime,  the  quality  of 
attendance  assumes  an  importance  that  is  literally 
tremendous.  An  underpaid  attendant  of  indifferent 
ability  can  wreak  untold  harm  to  the  business  of  a 
company  in  such  times  of  crisis.  Instances  have 
occurred  too  often  in  which  even  trained  engineers 
have    made    mistakes    in    throwing    switches,    which 


resulted  in  heavy  financial  loss,  not  only  through 
damages  to  machinery  but  also  through  the  loss  of 
revenue  which  accompanies  a  shutdown.  Perhaps 
the  foregoing  remarks  verge  more  upon  the  oper- 
ating side  of  sub-station  work  than  upon  the  con- 
structional aspects  of  it.  but  operation  and  design 
are  so  intimately  related  that  the  writer  feels  the 
digression  will  be  pardoned. 

In  all  high-voltage  plants  the  fire  risk  is  a  very 
serious  question.  The  increasing  use  of  pressures 
ranging  from  20.000  to  40.000,  and  even  60,000  volts, 
is  rapidly  condemning  the  use  of  wooden  buildings 
for  sub-stations  which  are  exposed  to  the  vagaries 
of  such  high-tension  current.  Brick  and  concrete 
construction  are  the  order  of  the  day  in  this  class 
of  work.  The  most  direct  wiring  is  absolutely  essen- 
tial to  safety  at  these  pressures.  Low-tension  wiring 
may  be  safely  run  in  more  devious  paths,  but  the 
course  of  the  hign-voltage  current  must  be  made 
as  short  and  straight  as  human  ingenuity  can  devise, 
and  this  fact  is  now  generally  recognized  in  all 
new  and  standard  construction,  if  we  may  call 
"standard  construction"  that  which  represents  the 
safest  and  most  economical  solution  of  the  problems 
in  hand.  This  does  not  mean  that  all  new  sub-sta- 
tions are  built  according  to  approved  ideas,  how- 
ever, for  the  exceptions  are  numerous  and  unfortu- 
nate. 

Not  long  ago  the  writer  visited  a  sub-station  sup- 
posed to  represent  the  latest  type  of  correct  design, 
and  found  that  the  high-tension  wires  were  run 
through  a'  special  brick  chimney  only  18  inches 
wide  from  the  top  to  the  bottom  of  the  building. 
It  is  easy  to  imagine  the  anxiety  and  discomfort 
of  the  unfortunate  attendant  whose  duty  calls  him 
to  crawl  through  this  rathole  of  a  conduit  in  case 
of  trouble,  particularly  if  leanness  of  body  does  not 
happen  to  be  one  of  his  physical  characteristics.  To 
be  sure,  the  potential  at  this  station  is  but  2,200 
volts  and  cannot  rightly  be  called  very  high,  but 
its  dangerous  possibilities  to  human  life  are  serious 
enough,  and  as  the  intention  is  ultimately  to  raise 
the  voltage  to  26,000,  it  is  not  an  easy  matter  to 
praise  the  aforesaid  chimney  construction. 

The  supply  of  a  liberal  amount  of  daylight  is  now 
given  due  attention  in  modern  design.  The  vast 
majority  of  sub-stations  are  located  in  places  where 
sunlight  and  fresh  air  are  available  in  quantities 
limited  only  by  the  climate  of  the  region,  and  there 
is  little  excuse  for  dark  rooms  in  such  buildings. 
In  the  rotary-transformer  rooin  of  a  new  sub-sta- 
tion the  writer  recently  counted  no  less  than  16  large 
windows,  the  room  being  about  35  feet  long,  31  feet 
wide  and  19  feet  high.  Not  only  is  the  work  of 
attendants  greatly  facilitated  by  such  liberal  illumi- 
nation, but  the  wasting  of  current  for  daytime  in- 
candescent-lamp operation  is  prevented,  resulting  in 
a  money  saving  at  the  end  of  a  year  which  is  worth 
having.  Sometimes  in  localities  where  power  is 
cheap,  as  in  mountain  hydraulic  plants,  incandescent 
lamps  will  be  carelessly  run  in  the  daytime  both 
indoors  and  out.  There  is  nothing  to  recommend 
this  practice,  as  lamps  deteriorate  with  use,  even  if 
the  cost  of  power  be  low.  This  fault  is  particularly 
frequent  in  the  surface  districts  of  mining  camps. 

In  dealing  with  the  transmission  of  high-potential 
currents  one  of  the  inost  important  means  of  obtain- 
ing continuous  service  consists  of  carrying  the  line 
through  the  country  in  as  direct  a  route  as  possible. 
Bends  and  curves  are  good  things  to  avoid.  For 
this  reason  it  is  sometimes  well  to  locate  a  sub-sta- 
tion on  the  outskirts  of  its  distributing  district  in 
order  that  the  main  transmission  line  shall  not  be 
swerved  from  its  course  and  subjected  to  the  hazard 
of  curved  construction,  guys,  etc.  The  low-tension 
feeders  in  such  a  case  amount  to  more  in  first  cost 
than  if  the  sub-station  were  located  at  the  center 
of  distribution,  but  the  shortened  length  and  reduced 
maintenance  of  the  main  transmission  line  warrant 
this  method  of  construction. 

Modern  designs  of  high-voltage  sub-stations  de- 
mand that  extraordinary  precautions  be  placed  at 
the  entrance  of  the  line  into  the  building.  The  sep- 
aration of  the  different  wires  of  each  phase  is  car- 
ried out  to  spacings  of  seven  or  eight  feet  with 
very  high  potentials,  and  the  same  type  of  insulators 
recommended  for  both  inside  and  outside  high-pres- 
sure wiring.  Great  care  is  necessary  to  prevent  the 
entrance  of  moisture  through  the  apertures  in  the 
wall  which  carry  the  wires  into  the  building.  In 
some  localities  a  glass  window  of  ample  thickness 
and  surface  dimensions  may  be  the  best  solution  of  the 
problem;  in  other  cases  the  best  plan  is  to  bring  the 
wires  into  the  building  by  an  upward  slant,  avoiding 
all  contact  between  successive  insulators.  The  2,200- 
volt  sub-station  previously  mentioned  employed  por- 
celain tubes  for  traversing  the  walls,  the  bricks 
being  painted  with  asphaltum  for  a  considerable  area 
adjacent  to  the  entering  points  of  the  wires. 


Lightning  arresters  are  placed  in  good  practice 
so  that  a  short  length  of  non-inductive  wire  can  be 
readily  grounded  on  the  further  side  of  the  air- 
g?.ps.  In  climates  which  permit,  the  fire  hazard  is 
reduced  by  replacing  the  arresters  outside  the  sub-sta- 
tion building,  but  where  an  inside  situation  is  neces- 
sary the  designer  taps  the  high-tension  lines  as 
close  to  the  entering  point  as  possible.  Wooden 
floors  are  often  encountered  in  sub-stations,  and  it 
cannot  be  said  that  good  practice  forbids  their  in- 
stallation, but  too  much'  care  cannot  be  taken  inside 
such  plants  to  avoid  any  possible  contact  of  power 
circuits  with  any  form  of  combustible  material.  One 
often  finds  great  carelessness  in  the  use  of  incan- 
descent lamp  cord,  such  as  hanging  it  upon  sharp 
edges  of  metal  work.  It  is  worth  while  to  remark 
the  increasing  use  of  chemical  fire  extinguishers  in 
all  sorts  of  electric  plants,  the  placing  of  sand  buck- 
ets, asbestos  or  woolen  blankets  in  accessible  situa- 
tions, etc.  The  use  of  water  to  put  out  sub-station 
fires  is  generally  objectionable,  unless  such  fires  are 
located  at  a  safe  distance  from  apparatus  and  wiring. 
Recently  the  question  of  placing  transformers  in  or 
oxer  special  pits  which  prevent  the  leakage  of  oil 
upon  the  floor  in  case  of  short-circuits  or  other 
troubles  has  been  taken  up  by  manufacturing  com- 
panies. It  is  probable  that  sub-stations  will  be 
equipped  with  this  improvement  in  the  future,  and, 
in  fact,  instances  of  the  practice  are  now  in  opera- 
lion. 

Sub-stations  in  which  there  is  likely  to  be  con- 
siderable handling  of  machine  parts  and  supplies  are 
now  generally  equipped  with  some  form  of  travel- 
ing crane.  Unless  the  sub-station  is  very  large, 
liowever,  there  will  not  be  work  enough  to  justify 
the  expense  of  installing  a  power-driven  crane^  but 
a  hand  hoist  which  can  travel  the  length  of  the  ma; 
chinery  room  is  most  essential.  Plenty  of  sub-sta- 
lions  are  today  trying  to  get  along  by  rigging 
blocks  and  tackle  arrangements  upon  the  girders 
and  beams  of  the  building,  but  this  is  an  inconvenient 
scheme  at  best. 

Sub-station  wiring  depends  nuich  upon  the  local 
circumstances  of  each  particular  installation,  consid- 
erable latitude  being  permissible  in  carrying  out 
details.  As  a  general  plan,  it  is  a  good  idea  to  bring 
separate  lines  entering  the  station  to  their  own  high- 
voltage  bus  bars  so  that  they  may  be  operated  inde- 
pendently. Each  high-tension  bus  is  then  connected 
to  the  proper  primary  winding  of  a  group  of  trans- 
formers. Knife  switches  and  also  oil  switches  or 
an  approved  form  of  high-tension  circuit-breaker 
are  usually  connected  between  the  lightning  arrest- 
ers and  the  transformer  primaries,  the  advantage 
of  the  double  breaking  of  the  circuit  being  consid- 
erable in  case  the  attendants  desire  to  make  repairs 
upon  the  switches.  Sometimes  it  is  feasible  to 
dispense  with  the  knife  switches,  but  the  additional 
safety  which  they  afford  generally  warrants  their 
use.  The  use  of  fuses  in  high-tension  circuits  is 
growing  less  and  less  in  favor.  An  oil  or  plunger 
switch  is  a  pretty  reliable  piece  of  apparatus,  par- 
ticularly if  an  overload  relay  is  provided  to  open 
the  circuit  promptly-  in  case  of  trouble.  In  large 
installations  these  overload  relays  are  frequently 
fitted  with  "time-element"  apparatus  which  allows 
temporary  overloads  to  occur  on  the  lines  and  ap- 
paratus without  breaking  the  connections,  and  con- 
sequently interrupting  the  service  to  an  undesirable 
degree. 

Transformer  secondaries  may  or  ma}'  not  be  con- 
nected to  common  bus  bars,  according  to  local  con- 
ditions. If  the  sub-station  load  is  handled  by  rotary 
con\'erters  supplying  railway  lines  with  current,  the 
rolaries  can  be  readily  supplied  from  independent 
high-tension  lines  which  are  liot  operating  in  syn- 
chronism, which  allows  feeding  each  sub-station 
from  different  groups  of  generators  at  the  main 
plant,  or  even  from  different  generating  plants.  It 
is,  of  course,  necessary  for  primary'  lines  to  be 
operated  in  syilchronism  when  the  secondary  leads 
are  connected  to  a  common  set  of  bus  bars.  The 
crowding  and  crossing  of  low-tension  cables  should 
be  avoided,  but  wide  separation  of  opposite  polari- 
ties is  not  essential  if  suitable  insulation  is  employed. 
The  installation  of  single-pole  main  switches  in 
each  phase  of  the  alternating  circuits  is  not  now 
considered  as  good  practice  as  the  combination  of 
such  switches  in  triple  or  quadruple  pole  units.  In  op- 
erating with  very  high  voltages  the  closing  of  high- 
lension  switches  upon  transformers  subjects  them 
to  heavy  strains  of  potential — a  state  of  things  which 
can  generally  be  avoided  by  switching  in  the  sec- 
ondary' windings  if  the  common  bus  bars  are  already 
supplied  from  another  set  of  transformers.  In  cases 
where  there  is  but  a  single  set  of  transformers  in 
the  sub-station,  it  is  sometimes  good  practice  to 
have  the  high-tension  line  connected  permanently 
with  the  primaries  of  the  transformers.    The  snb- 
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division  of  bus  bars  is  a  matter  requiring  the  ex- 
perienced judgment  of  an  expert.  Generally  speal<- 
ing,  the  smaller  a  sub-station,  the  less  justification 
there  is  for  multiplying  the  switchboard  arrange- 
ments. 

As  for  switchboard  instruments,  eacli  phase  of  the 
alternating  circuits  should  be  provided  with  an  am- 
meter. A  high-tension  voltmeter  is  likewise  impor- 
tant, and  should  be  arranged  cither  to  operate  direct 
upon  the  high-voltage  line  or  through  a  reducing 
transformer.  In  the  latter  event  the  voltmeter  ought 
to  be  calibrated  to  read  high-tension  voltages,  and 
not  the  secondary  voltages  of  the  reducing  trans- 
former. It  is  a  pretly  good  plan  to  provide  each 
entering  high-tension  line  with  a  separate  voltmeter. 
The  power-factor  indicator  is  now  found  on  most 
new  sub-station  switchboards,  but  there  is  good  ground 
to  limit  the  equipment  in  this  respect  in  cases  where 
funds  are  limited.  Indicating  wattmeters  are  easily 
dispensed  with  also,  but  the  direct-current  output 
should  always  pass  through  recording  wattmeters, 
preferably,  with  cyclometer  dials.  It  is  very  impor- 
tant to  be  able  to  figure  just  what  each  unit  of 
power  output  costs  the  sub-station,  and  unless  direct- 
current  wattmeters  and  alternating-current  recorders 
are  provided  in  each  circuit  which  supplies  that  type 
of  current  to  consumers,  the  results  will  be  little 
more  than  financial  guesswork.  Standard  practice 
equips  each  outgoing  circuit  with  an  ammeter  and 
circuit-breaker  also.  For  some  time  the  positive  and 
equalizing  switches  of  the  direct-current  sides  of 
rotaries  or  motor-generators  have  been  mounted 
either  upon  the  machine  frame  or  a  pedestal  close 
by,  relieving  the  main  switchboard  of  much  com- 
plication. Synchronizing  indicators  are  now  replac- 
ing the  old  forms  of  lamp  synchronizing  devices, 
which  are  so  familiar  in  the  earlier  installations. 

The  keeping  of  accurate  records  and  logs  is  an 
important  phase  of  sub-station  work.  For  this  rea- 
son some  kind  of  wall  desk  or  table  is  now  an  almost 
indispensable  feature  of  the  equipment.  The  pro- 
vision of  proper  blank  forms  for  records  is  worthy 
of  much  attention  by  the  management  of  power 
companies. 

When  all  is  said  and  done,  in  the  matter  of  good 
sub-station  design,  it  will  be  found  that  continuity 
of  service  and  economy  of  operation  are  the  deter- 
mining factors  of  every  new  piece  of  work  which  is 
properly  carried  out.  To  this  end  simplicity  and 
straightforwardness  in  arrangement  are  vital  fea- 
tures in  design.  There  should  ahvavs  be  a  definite 
and  well-considered  reason  for  the  adoption  of  every 
added  complication  in  wiring,  apparatus  and  extra 
expenditure  of  money  above  the  minimum  which 
will  supply  continuous  and  reliable  power.  The  ap- 
pearance of  the  sub-station  building  should  be  on 
a  par  with  the  best  structures  of  the  operating  com- 
'pany,  and  it  will  usually  be  found  that  a  neat  design 
is  an  efficient  one.  It  is  certain  that  finality  in  sub- 
station design  has  not  yet  been  reached,  but  what- 
ever the  future  characteristics  of  these  secondary 
distributing  plants  may  be,  the  factors  of  simple 
arrangement,  safety  to  attendants  and  ease  of  opera- 
tion will  always  be  the  mark  of  good  engineering. 


Important  Changes  in  Stanley  Com- 
pany's Organization. 

At  a  special  meeting  of  the  directors  of  the  Stan- 
ley Electric  Manufacturing  Company,  held  July  12th, 
Dr.  F.  A.  C.  Perrine,  first  vice-president,  and  William 
W.  Gamwell,  treasurer,  resigned  their  positions. 
The  position  vacated  by  Treasurer  Gamwell  remains 
unfilled,  and  the  duties  heretofore  performed  by  him 
will  be  attended  to  by  R.  S.  Murray,  who  has  been 
in  Mr.  Gamwell's  office  during  the  last  year.  Cum- 
mings  C.  Chesney,  chief  electrical  engineer,  suc- 
ceeds Dr.  Perrine  as  first  vice-president  and  general 
manager,  Ex-Gov.  W.  Murray  Crane  retains  the 
presidency  of  the  Stanley  company,  and  no  other 
changes  are  contemplated  for  the  present. 

This  step  on  the  part  of  Dr.  Perrine  was  taken 
in  order  to  give  him  an  opportunity  to  take  up  some 
business  of  his  own  and  to  do  some  engineering  in 
the  line  of  power-transmission  work  which  he  has 
for  some  time  been  contemplating. 


The  new  directors  and  officers  of  the  Lake  Supe- 
rior Corporation,  who  represent  the  financial  insti- 
tutions and  capitalists  who  advanced  the  millions 
needed  for  the  reorganization  of  the  old  Lake  Su- 
perior Company,  have  returned  from  a  tour  of  in- 
spection of  the  properties  of  the  concern,  and  express 
themselves  as  pleased  with  their  condition  and  the 
future  outlook  of  the  corporation.  The  party  spent 
nearly  two  weeks  on  its  official  inspection  and  care- 
fully investigated  every  plant,  the  mines  in  the 
Mishipicoten  district  and  the  Algoma  Central  railway. 


The  Power  Plant  of  the  Tall  Office 

Building.' 

By  James  Hollis  Wells. 

Elevators. 

Hitherto  electric  elevators  ha\-e  been  but  little  used 
in  tall  buildings  over  15  stories  in  height  on  account  of 
the  design  not  being  suitable  to  high  speed.  When 
the  speed  exceeds  350  feet  a  minute,  as  it  necessarily 
must  in  the  higher  buildings,  hydraulic  elevators  run- 
ning as  fast  as  600  feet  per  minute  are  preferable. 
Modem  plants  are  installed  with  either  triple-expan- 
sion or  flywheel  pumps,  and  one  or  more  compound 
pumps  in  reserve.  There  are,  however,  no  absolute 
rules  that  govern,  as  each  case  must  be  handled 
independently,  the  conditions  carefully  studied  and 
experience  is  the  chief  guide.  Tests  arc  made,  of 
course,  before  the  building  is  finally  accepted  from 
the  contractors,  but  these  tests  seldom  tell  anything 
final  beyond  that  the  plant  js  as  designed  and  that 
it  will  do  the  work  economically. 

Each  elevator  is  usually  designed  to  carry  safely 
2,500  pounds  exclusive  of  the  weight  of  the  car,  and 
one  car  is  arranged  to  carry  safes  usually  weighing 
not  more  than  four  tons  at  a  slow  speed.  This  car 
should  have  specially  designed  pawling  devices  to 
hold  the  car  in  place  at  any  floor.  Vertical  cylinders 
for  hydraulic  elevators  are  usually  preferable  to 
horizontal  cylinders  on  account  of  having  shorter 
cables.  Cold  rolled  steel  guides  are  better  than 
planned,  and,  in  fact,  any  device  that  gives  smooth 
service  is  desirable. 

It  is  a  safe  general  proposition  when  a  well-de- 
signed mechanical  plant  is  installed  to  say  that  it 
costs  less  to  operate  an  electric  elevator  than  it  does 
an  hydraulic  machine.  Compound  pumps  generally 
require  70  pounds  of  steam  per  water  horsepower- 
hour,  triple-expansion  pumps  about  36  pounds  and 
flywheel  pumps  slightK"  less. 

High-speed,  single-cylinder  engines  are  guaranteed 
at  36  pounds  of  steam  per  horsepower-hour,  com- 
pound engine  26  pounds,  and  steam- jacketed,  four- 
valve  compound  engines  20  pounds.  An  average  of 
6^  water  horsepower  per  car-mile  per  hour  is  re- 
quired for  hydraulic  elevators,  and  for  electric  ele- 
vators  an   average   of   3V2  kilowatt-hours. 

From  this  data  it  is  easy  to  calculate  the  coal  and 
water  consumption,  but  of  course  there  are  many 
other  items  to  take  into  account,  and  experience 
alone  teaches  the  trained  engineer  just  what  these 
items  are. 

In  many  installations  economical  operation  would 
be  considerably  increased  by  the  use  of  a  storage 
battery,  in  which  case  the  engine  load  can  be  kept 
constantly  at  its  full-load  rating,  which  is  its  most 
economical  producing  point.  Under  these  conditions 
the  battery  should  be  installed  and  connected  in 
?uch  a  manner  as  to  consume  all  the  excess  current, 
taking  the  peaks  of  the  elevator-load  requirements. 

A  double-pressure  tank  system  may  be  installed. 
The  usual  practice  is  to  carry  low  pressure  in  the 
tanks  running  from  150  to  175  pounds  for  low- 
pressure  systems  when  the  cars  are  few  in  number 
and  centralized,  and  from  750  to  Soo  pounds  when 
the  plant  is  A'cry  large  and  scattered.  A  double- 
pressure  system  would  be  very  much  more  econom- 
ical to  operate,  the  low-pressure  tank  operating  under 
light-service  conditions  at  a  pressure  of  from  100 
to  125  pounds,  and  the  hip-h-pressure  tank  under 
high-service  conditions  at  a  pressure  of  from  175 
to  200  pounds,  an  elastic  system  adapting  itself  to 
the  work  to  be  done. 

There  is  a  great  deal  of  controversy  as  to  the  num- 
ber of  elevators  to  be  installed.  It  depends  abso- 
lutely on  the  class  of  building  and  the  nature  of 
the  business  transacted  therein  and  its  location. 
Some  engineers  have  compiled  tables  laying  down 
specific  floor  areas  to  be  served  per  elevator,  but 
these  rules  do  not  always  apply.  The  writer  knows 
of  one  building  having  one  elevator  per  8,000  square 
feet  of  floor  area  which  is  under-elevatored,  and  of 
another  close  by  with  an  elevator  to  each  16,000 
square  feet  of  floor  area,  which  would  have  efficient 
service  with   fewer  elevators. 

Ste.\m  Plant. 

The  steam  plant  is  a  very  large  topic  that  cannot 
possibly  be  covered  within  the  scope  of  this  paper. 
The  proper  design  of  the  steam  plant  is  a  matter 
of  the  utmost  importance,  as  on  it  depends  most  of 
the  economies  of  the  tall  buildings.  It  may  be 
divided  into  two  parts,  the  boiler  plant  with  its 
accessories,  including  the  power  piping,  and  the  heat- 
ing and  ventilating  systems.  These  have  all  been 
fully  described  in  books  and  papers  written  by  most 
competent,  experienced  engineers,  and  in  practice 
they  agree  generallj'.  In  desi'^ning  the  boiler  plant 
it  is  customary  to  allow  about  50  per  cent,  reserve 
over  the  estimated  peak  loads.  A  modern  boiler 
plant  is  usually  equipped  with  such  requirements 
as  will  produce  economy.  Superheaters  of  suffi- 
cient capacity  to  allow  the  steam  oroduced  by  the 
boilers  to  receive  a  superheat  of  from  75  degrees 
to  100  degrees  Fahrenheit  have  been  used  with 
excellent  results,  and  as  a  matter  of  course  all 
pressure  piping  and  valving  should  be  designed  ac- 
cordingly. Much  difficulty  has  been  experienced  in 
pressure  piping  by  the  use  of  the  ordinary  flanged 
joint   with   copper   gaskets,    but   the   writer   has   had 

I.  Abstract  of  a  paper  read  before  the  joint  meeting  of 
the  American  Society  _  of  Mechanical  Engineers  and  the 
Institution  of  Mechanical  Engineers  of  Great  Britain  in 
Chicago,  June  2,   1904. 


very  satisfactory  results  with  Van  Stone  joints,  or 
joints  somewhat  similar  in  design,  for  piping  ex- 
ceeding five  inches  in  diameter. 

To  avoid^  vibration  in  the  building  the  steam  and 
exhaust  piping  has  to  be  very  carefully  installed,  and 
is  usually  supported  from  the  floor  of  the  engine 
room.  The  exhaust  is  carried  above  the  roof  and 
capped  with  a  condenser  head.  This  e.xhaust  is  con- 
nected into  the  heating  system  and  also  through 
the  feed-water  heater.  All  drips  are  carried  back  to 
a  drip  tank  and  pumped  back  to  the  boiler,  with 
all  returns  through  feed-water  filters.  The  equip- 
ment consists  of  the  boilers,  feed-water  heaters  and 
pumps,  filters,  blow-off  and  drin  tanks,  house  and 
fire  pumps,  back-pressure  and  reducing-pressure 
valves,  Iiot-waler  meters,  recording-pressure  gauges, 
condensing  and  cooling  coils,  expansion  and  muffler 
tank,  separators,  pump  governors,  power,  exhaust, 
heating  and  drip  piping,  engines  and  oiling  systems, 
dynamos,  ventilating,  refrigerating,  vacuuin  cleaning, 
electric  wiring,  switchboard,  motors,  plumbing  and 
water  supply,  and  a  multitude  of  appurtenances,  all 
of  which  have  to  be  carefully  designed  and  placed 
according  to  the  requirements  of  the  building  and 
space   to  be   occupied. 

In  estimating  and  proportioning  heating  surface 
the  iTiethod  commonly  used  is  that  prescribed  by 
law  by  the  German  government  in  the  design  of 
heating  plants  in  its  public  buildings,  and  is  based 
on  the  loss  in  heat  units  per  square  foot  of  exposed 
surface  transmitting  heat  to  the  outside  air  or  build- 
ings, as  the  case  may  be.  On  account  of  leakage  it 
is  also  assumed  that  the  air  in  the  various  rooms 
that  are  heated  is  changed  once  an  hour,  and  that 
therefore  a  certain  amount  of  heating  surface  is 
required  to  warm  the  air.  Under  certain  conditions 
of  location  and  exposure,  and  whether  the  building 
is  to  be  heated  continuously  or  intermittently,  it  is 
necessary  to^  increase  these  estimates.  In  making 
the  various  increases  the  judgment  and  experience 
of  the  designing  engineer  must  be  used.  In  design- 
ing the  mains  and  risers,  supplying  steam  to  the 
radiators  the  sizes  of  pipes  are  determined  by  the 
amount  of  condensation  of  the  radiating  surfaces 
and  the  velocity  of  the  steam  flowing  through  the 
pipes.  In  mains  this  velocity  is  assumed  to  be  from 
60  to  80  feet  per  second,  and  in  risers  from  25  to  SO 
feet  per  second. 

The  mains  and  risers  are  either  a  two-pipe  system 
or  a  one-pipe  overhead  system,  depending  somewhat 
upon  circumstances.  Both  systems  have  their  ad- 
•vocates,  but  either,  if  properly  designed,  gives  satis- 
factory results.  An  exhausting  apparatus  is  often 
used  in  connection  with  the  air  lines,  and  the  system 
is  then  run  nearly  at  atmospheric  pressure,  thereby 
relieving  the  engines  from  back-pressure,  a  source 
of  economy.  It  is  a  mistake,  however,  to  reduce  the 
size  of  the  risers  where  it  is  intended  to  install  this 
apparatus,  for  the  heating  system  should  be  designed 
to  work  under  gravity  in  case  of  the  breakdown 
of  the  exhauster.  There  are  several  other  devices  of 
a  similar  sort  often  used,  but  the  writer's  experience 
with  the  straight-out  gravity  system  has  been  most 
satisfactory.  The  other  devices  can  be  added,  but 
the  system  will  always  work. 

The  artificial  heating  of  a  building  is  a  problem 
which  usually  causes  much  thought  and  perplexity, 
and  the  solution  is  often  very  far  from  giving  satis- 
faction. It  seems  to  be  simple  enough  in  theory,  but 
there  are  so  many  varying  influences  in  practice  to 
be  guarded  against  that,  however  well  arranged,  no 
plans  seem  exactly  to  meet  the  conditions  at  all  times. 
It  is  usually  agreed  in  contracts  for  heating  that  the 
heating  plant  shall  be  capable  of  keeping  the  several 
apartments  at  a  temperature  of  70  degrees  when  the 
thermometer  in  the  open  air  stands  from  zero  to  10 
degrees  below.  The  apparatus,  therefore,  that  fulfills 
this  condition  will  be  apt  to  overheat  the  rooms 
when  the  outside  temperature  is  above  the  maxi- 
mum, compelling  the  occupants  to  give  strict  and 
almost  constant  attention  to  the  shutting  off  of  the 
heat  sources.  Man  is  fallible,  and  often  negligent; 
nerves  and  senses  are  slow  to  feel  gradual  changes 
in  temperature  trtitil  a  degree  is  reached  that  is  far 
from  normal ;  consequently,  rooms  regulated  by  hu- 
man hand  are  usually  too  hot  or  too  cold,  and 
often  have  sudden  variations  of  from  five  to  10 
degrees. 

A  cold  wind  will  often  make  it  extremely  difficult 
lo  get  one  side  of  the  building  warm,  while  the  others 
suffer  from  an  excessive  heat.  Frequent  and  sud- 
den variations  in  temperature,  excessive  heat  alter- 
nating with  chilling  cold,  are  unhealthful  and  de- 
bilitating, and  it  is  a  well-known  fact  that  a  great 
deal  of  sickness  is  directly  due  to  inefficient  or  ab- 
solute absence  of  control  of  the  supply  of  artificial 
heat.  In  order  to  prevent  such  excessive  variations, 
preserve  a  uniform  temperature,  to  distribute  the 
heat  where  and  as  it  is  wanted,  and  economize  fuel 
hy  preventing  waste  of  heat,  heat  regulation  is  often 
employed,  and  to  get  proper  results  the  temperature 
of  each  room  in  the  building  is  controlled  independ- 
ently of  the  others. 

Such  a  system  will  insure  a  uniform  and  reasonable 
temperature  at  all  times,  never  varying  over  one  or 
two  degrees,  regardless  of  the  variations  of  outside 
temperature  and  without  any  thought  or  attention 
whatever  from  the  occupants,  thereby  decreasing  the 
care  and  trouble  incident  to  heating  plants,  entirely 
removing  the  necessity  of  opening  or  closimr  steam 
valves  or  registers  and  promoting  health  and  com- 
fort. By  a  simple  device  the  degree  at  which  regula- 
tion occurs  can  be  varied,  so  that  different  rooms 
can    be   kept-  at    different    temperatures    or    changed 
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as  frequently  as  desired.  By  the  same  system, 
where  air  for  ventilating  purposes  is  supplied  by  a 
fan  system,  this  air  can  be  kept  uniform  and  at  any 
temperature  desired. 

There  seems  to  be  a  general  complaint  that  office 
buildings  are,  as  a  rule,  too  hot  for  the  personal 
comfort  of  the  occupants,  and  the  reason  is  simply 
that  on  account  of  the  necessity  of  havine  to  supply 
radiators  large  enough  to  meet  the  maximum  re- 
quirements, and  the  inattention  that  is  usually  given 
to  such  radiators,  it  is  only  natural  that  such  results 
should  follow,  because  the  occunants  are  usually 
busy  with  their  regular  duties  and  the  attention  is 
not  called  to  the  overheating  of  the  rooms'  until 
the  temperature  has  reached  a  most  uncomfortable 
point.  Then  the  heat  is  shut  off  and  the  reverse 
takes  place  for  the  same  reasons.  It  is  usually 
customary"  to  open  the  windows  in  order  to  reduce 
the  heat,  and  perhaps  to  a  certain  extent  to  regulate 
it  by  admitting  cooler  air  from  the  outside.  This, 
of  course,  results  in  draughts,  which  are  not  only 
disagreeable  but  dangerous  to  health.  It  is  no  un- 
common sight  in  moderate  weather  to  observe  that 
a  very  large  per  cent,  of  the  windows  in  office 
buildings  are  opened  in  the  attempt  to  overcome  the 
disagreeable  condition  incident  to  the  heating  plant, 
thus  demonstrating  the  necessity  of  some  method  of 
regulating  the  temperature. 

It  is  an  almost  self-evident  proposition  in  the 
case  of  tall  buildings  that,  ivhere  the  heat  sources 
are  controlled  by  a  thermostatic  system,  at  least 
50  per  cent,  of  the  offices  will  have  their  heat  shut 
off  most  of  the  time,  which  is  proof  that  a  reduction 
or  saving  of  that  amount  of  heat  will  be  effected- 
As  it  is  usually  customary  to  heat  such  buildings 
with  the  exhaust  steam  from  the  engines  used  for 
the  electric  or  elevator  plants,  little  actual  saving 
in  the  cost  of  heat  can  be  effected.  This,  however, 
would  be  quite  an  item  if  the  steam  was  generated 
directly  for  heating  purposes.  The  amount  of  saving 
in  the  cost  of  heating  perhaps  should  not  be  con- 
sidered as  important  as  the  health  and  comfort  of 
persons  renting  the  various  offices,  and  for  whose 
comfort  the  owners  of  buildings  usually  furnish  such 
modern  improvements  as  will  render  them  desirable 
for  occupancy  and  keep  them  fully  occupied. 

Artificial  ventilation  by  means  of  fans  electric- 
ally driven  is  often  used  on  the  lower  stories.  One 
tali  building  recently  erected  in  New  York  has  every 
room  heated  and  ventilated  by  means  of  an  indirect 
system  operated  by  fans.  This  is  an  extraordinary 
case,  however:  it  is  usually  impracticable  on  account 
of  the  cost  of  installation  and  the  amount  of  room 
taken  up  by  the  fans,  heaters  and  ducts.  In  the 
New  York  Stock  Exchange  the  air  is  warmed  in 
winter,  and  by  means  of  an  immense  refrigerating 
plant  cooled  in  summer.  These  are  all  special 
methods,  however,  and  the  great  bulk  of  the  heat- 
ing is  done  by  the  direct  method:  that  is,  radiators 
under  windows  in  the  rooms. 

In  many  buildings  there  are  refrigerating  plants 
installed  both  for  cooling  the  drinking  water  and 
for  making  ice,  which  is  sold  to  the  tenants. 

Oeaning  systems  have  recently  come  into  use 
and  have  given  much  satisfaction.  These  are  air 
systems  operating  either  under  vacuum  or  compres- 
sion. 

Electric  Plant  -\nd  Wiring. 

The  engineer  who  is  at  the  head  of  this  depart- 
ment has  his  work  cut  out  for  him.  It  is  the  most 
complex  and  difficult  portion  of  the  design  and 
requires  a  large  amount  of  technical  education  and 
experience.  Practice  changes  continually,  and  the 
science  has  advanced  so  rapidly  that  an  up-to-date 
electrical  engineer  has  to  give  more  time  to  his  pro- 
fession than  does  the  engineer  in  any  other  depart- 
ment. In  laying  this  portion  of  the  work  before 
you  the  writer  will  take  a  specific  case  wdiich  will 
illustrate  the  method  of  design.  Let  it  be  under- 
stood, however,  that  the  figures  used  are  an  average 
and  that  they  are  the  results  of  tests  and  records 
made  in  perhaps  50  of  the  tall  buildings  in  New 
Y"ork  city.  The  building  in  question  is  designed 
for  banking  rooms  on  the  first  and  second  floors  and 
above  offices.  Three  boilers  of  350  horsepower  each 
are  located  in  the  cellar  and  the  plant  in  the  base- 
ment. The  electric  portion  of  this  plant  consists  of 
two  125-kilowatt,  one  loo-kilowatt.  and  one  50-kiIo- 
watt  generators,  two  fan  motors  of  15  horsepower 
each,  and  engine  plant  of  sufficient  horsepower  io 
operate  the  entire  electric  installation.  These  en- 
gines will  be  of  the  four-valve  tandem  compound 
type  and  the  dynamos  direct-current  120-volt  ma- 
chines. The  total  floor  area  to  be  lighted  is  196,700 
square  feet,  and  taking  the  average  rate  at  one  light 
for  each  37  square  feet  of  floor  area,  the  number  of 
lights  as  laid  out  on  the  plans  is  3,316  plus  250  lights 
allowed  for  decorative  effect  in  banking  rooms,  the 
total  number  of  lights  to  be  wired  for  is  5,566. 
From  experience  we  find  the  average  working  loads 
to  he  as  follows : 
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In  addition  to  the  above  there  is  usually  an  increase 
of  10  per  cent,  over  the  above  running  loads  on  ac- 
count of  the  desires  of  tenants.  Under  ordinary 
conditions  it  is  customary  to  allow  1.6  horsepower  in 
engine  for  each  kilowatt  output  of  the  generator  and 
1.8  horsepower  in  boilers  for  each  kilowatt  in  gen- 
erators. Therefore,  in  practice  we  select  the  follow- 
ing main  plant,  which  is  elastic  in  its  working  and 
will  take  care  of  the  following  conditions : 

(1)  Jia.ximum  load  70  per  cent,  of  the  total  con- 
nected load  plus  10  per  cent. — 257  kilowatts. 

(2)  Average  load  30  per  cent,  of  the  total  con- 
nected load  plus  10  per  cent. — 123  kilowatts. 

To  operate,  therefore,  under  these  conditions,  we 
have  selected  the  following  plant: 

Two  generators  of  125  kilowatts  capacity  each, 
either  of  which  will  carry  the  average  peak  running 
load,  or  both  connected  in  multinle  will  carry  the 
absolute  peak  loads  which  are  on  for  short  isolated 
periods  only. 

One  generator  of  100  kilowatts  capacity  to  carry 
early-running  and  low-average  loads  for  12  months. 

One  generator  of  50  kilowatts  capacity  as  an  auxil- 
iary unit  for  nights,  holidays,  Sundays  and  odd 
times. 

Not  only  will  this  plant  fulfill  these  conditions,  but 
by  means  of  the  various  combinations  which  may  be 
made,  conditions  between  these  averages  may  be 
satisfied  economically.  The  cost  of  operating  this 
electric  plant  may  be  estimated  from  the  following 
table,  allowing  in  addition  thereto  for  motor  opera- 
tion 304  days  at  10  hours  per  day  and  20  kilowatts 
per  hour,  amounting  to  60,800  kilowatt-hours  per 
vear : 


Siamese  or  twm  connections  with  the  street.  Water 
pressure  must  be  reduced  in  sections  by  means  of 
reducing-pressure  valves  and  great  care  exercised  to 
avoid  leaks,  undue  strains  or  water-hammer  in  the 
pipes.  In  addition,  the  building  is  equipped  with 
interior  telephone,  ticker,  messenger  and  bell  wiring, 
mail  chutes,  ventilating  screens,  and  in  fact  innumer- 
able devices  for  comfort  and  convenience  that  aid  to 
rent  it.  The  very  best  of  talent  is  studving  every 
day  to  improve,  and  it  is  the  aim  of  the  designer  to 
make  each  building  superior  to  its  predecessor  until 
it  seems  as  though  now  we  must  have  reached  the 
very  acme  of  success,  and  today  the  wonder  of  the 
world  is  the  American  tall  building.  It  is  safely 
constructed,  coiufortable  and  sanitary,  a  model  in 
every  respect  and  a  monument  to  the  American  archi- 
tect and  engineer. 


Chicago  Street-railway  Situation. 

The  City  Council  adjourned  on  July  i8th  for  the 
usual  summer  vacation.  No  franchise  ordinance 
was  presented  by  the  local  transportation  committee. 
A  letter  from  the  Chicago  Union  Traction  Company, 
raising  legal  objection  to  the  council's  order  to  va- 
cate Adams,  Harrison  and  other  streets  was  placed 
on  file  without  notice  by  the  council  and  a  resolu- 
tion was  adopted  instructing  the  local  transportation 
committee,  in  awarding  bids  for  the  reconstruction 
of  lines  ordered  vacated,  to  give  preference  to  bid- 
ders financially  able  eventually  to  combine  all  the 
surface  roads  into  one  system.  This  may  mean 
that  the  Chicago  City  Railway  Company  will  be 
favored. 


Table  Showing  Kilowatt-hours  of  Lighting  Load. 
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Total  day  load  per  year 292.850 

Average  night  loads    at   5    p.  c,  or    16  k.w.,  365    nights,  12 

hours  per  night  per  year 70,080 

Average  Sunday  and  holiday   loads  at  10  k.w..  61  days,  12 

hours  per  day  per  year 7, 320 

Motor  k.w.  hours  per  year 60,800 

Grand  total  k.w.  hours 431,050 

Assuming,  therefore,  the  total  output  of  the  ma- 
chines through  the  bus  bars  of  the  switchboard  to  be 
431,050  kilowatt  hours  per  year,  the  engines  would 
generate 

1-6  X  431,050  =  689,680  horsepower-hours, 
and  the  boilers  would  generate 

1.8  X  431,050  =  705,890  horsepower-hours. 

Assuming  an  engine  guaranty  of  24  pounds  of 
steam  per  horsepower  per  hour  and  a  direct  evapora- 
tion of  eight  pounds  per  pound  of  coal,  then  the  total 
coal  consumption  will  be  1,193  tons,  and  the  water 
consumption  305,620  cubic  feet.  It  is  safe  to  pssume 
that  only  50  per  cent,  of  this  water  is  wasted  and 
that  the  remainder  is  returned  to  the  boilers. 

Taking  the  cost  of  a  good  grade  of  coal  at  $3.75 
per  ton,  water  at  10  cents  per  100  cubic  feet,  oil  and 
waste  at  $400,  interest  and  depreciation  of  $3,000, 
ash  removal  at  $225,  five  per  cent,  of  the  cost  of 
tile  coal,  and  charging  one-half  the  cost  of  the  force 
in  the  fire  and  engine  rooms  to  this  account,  or 
$2,500,  would  make  the  total  cost  of  operating  the 
electric  plant  $10,751.55,  or  approximately  2%  cents 
per  kilowatt-hour. 

All  of  the  data  herein  contained  are  from  actual 
practice  and  do  not  wholly  agree  with  theory,  but 
as  we  have  before  stated,  there  are  so  many  elements 
entering  into  the  problem  that  sooner  than  base 
everything  on  pure  theory  we  necessarily  let  tlie 
results  of  practice  govern.  In  the  design  and  con- 
struction of  dynamos  the  trade  seems  to  agree,  but 
there  is  the  great  diversity  of  practice  among  high- 
speed engine  builders.  One  will  use  a  1,200-pound 
flywheel  on  an  85-horsepower  engine  and  another 
calls  for  2,000  pounds.  Sizes  of  shafts,  lengths  of 
bearings,  and  in  fact  nearly  all  parts  vary  so  mate- 
rially that  one  wonders  why  there  is  not  some  abso- 
lute'rule  adopted  by  them.  The  designs  are  so  sirni- 
lar  that  there  is  no  reason  for  the  great  dissimilarity 
in  sizes,  unless  it  can  be  a  commercial  reason. 

We  have  not  attempted  to  more  than  touch  upon 
the  fact  that  there  must  necessarily  be  fire  equip- 
ment and  well-designed  systems  of  water  supply  in 
tall  buildings,  and  that  large  pumping  plants  are  also 
an  essential  part  of  the  equipment.  Reservoirs  are 
established  both  in  the  cellar  and  on  the  roof,  con- 
nections made  on  all  floors,  and  in  case  of  fire  with 


Receiver  Marshall  E.  Sempsell,  in  a  letter  to  the 
City  Council,  refuses  to  give  any  publicity  regard- 
ing the  stockholders  of  the  bankrupt  Union  Trac- 
tion Company  without  an  order  from  court.  Judges 
Grosscup  and  Jenkins  will  sit  on  next  Tuesday  to 
pass  on  the  answer  of  the  Union  Traction  lawyers 
in  regard  to  the  recent  ruling  on  the  99-year  act.  In 
their  decree  the  lawyers  claim  everything  that  the 
company  claimed  before  the  decision,  and  the  city 
will  file  a  strong  objection  to  it. 

Before  adjourning,  the  ordinance  of  .'\lderman 
Dever,  submitting  to  popular  vote  at  the  November 
election  the  question,  "Shall  the  city  of  Chicago  pro- 
ceed to  operate  street  railways?"  was  made  a  special 
order  for  the  first  meeting  of  the  council  in  the 
fall. 


Street-car  Fares  in  Australia. 

The  comiuissioner  of  electric  railways  in  Australia, 
Mr.  Kircaldie,  in  a  recent  conversation  while  visiting 
in  Canada,  had  this  to  say  on  the  system  of  charging 
fares  on  street  railways  in  Australia ;  "We  are  the 
only  people  that  have  the  tramways  under  govern- 
ment control.  We  have  not  a  uniform  rate,  as  you 
have  it  in  Canada,  but  the  fares  are  divided  in  sec- 
tions, each  of  which  is  about  two  miles  in  length. 
For  each  section  we  charge  a  fare  of  two  cents,  and 
by  this  low  rate  we  induce  the  public  to  board  cars 
to  travel  very  short  distances,  often  not  more  than 
200  yards.  Your  Canadian  street  railways  lose  con- 
siderable business  by  charging  the  uniform  rate  no 
matter  what  the  distance  is.  .A.n  evidence  of  the 
success  of  this  section-rate  plan  is  the  fact  that  last 
year   our  tramways   carried    140.000,000  passengers." 


The  central  feature  of  the  machinery  exhibits  at 
the  World's  Fair  in  St.  Louis  is  the  huge  Allis- 
Chalmers  engine  coupled  to  a  Bullock  alternator. 
The  engine  is  capable  of  developing  S.ooo  horse- 
power when  operating  condensing,  at  150  pounds 
pressure  of  steam,  and  running  at  75  revolutions  per 
minute.  It  furnishes  the  current  for  the  decorative 
lighting  of  the  buildings  and  grounds.  Recently  it 
was  suddenly  called  upon  to  take  the  entire  load 
ordinarily  carried  during  the  day  by  a  large  plant 
in  the  same  building,  and  aggregating  about  5,400 
horsepower.  Having  carried  this  load  as  long  as  it 
was  needed,  the  Allis-Chaimers  giant  then  took  up 
the  regular  lighting  work  for  the  evening.  The 
engine  has  worked  perfectly  ever  since  'the  steam 
was  first  admitted  to  its  cylinders,  and  it  is  popularly 
known  among  the  exhibition  people  as  "Big  Reliable. 
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Corporation  Telephones.' 
Herbert  Laws  Webb:  I  consider  the  subject  has 
been  approached  from  the-  wrong  side.  The  ques- 
tion of  telephoning  a  cily  is  the  question  of  handhng 
the  telephone  traffic  of  that  city.  That  is  an  engi- 
neering question,  and  I  do  not  find  m  any  one  of 
Mr.  Bennett's  reports,  or  in  his  paper  itself,  any 
mention  of  the  real  question— the  question  of  handling 
the  traffic.  What  a  telephone  exchange  is  built  for 
is  to  make  tcleplione  connections.  What  you  want 
to  get  is  the  best,  quickest  and  most  economical 
telephone  connection.  Now.  Mr.  Bennett  has  worked 
the  wrong  way  about.  He  has  fixed  a  rate  in  ad- 
vance, and  then  tried  to  make  his  system  fit  his 
rate.  The  proper  method  of  working  the  thing  on 
engineering  lines  is  to  find  out  what  the  service  is 
to  cost  and  then  fix  the  rate.  As  a  general  rule 
the  whole  question  has  been  put  on  the  basis  of  mak- 
ing a  rate  of  about  £5.  and  making  the  average 
capital  cost,  ranging  from  £14  or  £15  a  line  up  to 
about  £20  a  line,  and  this  has  been  put  forward  in 
such  a  wav  that  tlie  engineering— the  real  engineer- 
ing—question has  been  entirely  omitted.  Now,  this 
class  of  work,  this  method  of  putting  forward  the 
telephone  problem,  has  led  to  the  adoption  of  poor 
telephone  engineering  methods,  and  you  will  notice 
all  througn  this  paper  descriptions  of  systems  which 
make  the  telephone  subscriber  the  operator.  That  is 
entirelv  a  wrong  way  of  approaching  the  question 
of  handling  the  telephone  traffic  of  a  great  cily.  1  he 
subscriber  himself  should  not  he  the  operator  at  all. 
The  least  possible  amount  of  work  should  he  left 
to  the  subscriber  to  do.  and  the  work  should  be 
done  bv  the  expert  who  is  the  operator  at  the  ex- 
change.' We  have  in  the  municipal  exchanges  the 
call-wire  system  and  the  ring-through  system.  These 
are  the  principal  systems  which  have  been  described. 
Now.  the  call-wire  system  is  open  to  very  many 
objections.  It  seems  to  me  at  this  late  day  almost 
absurd  to  have  to  stand  here  and  tell  you  all  the 
objections  to  the  call-wire  system,  but  since  it  has 
been  adopted  in  Glasgow,  and  has  been  held  up  as  a 
modern  and  up-to-date  system,  giving  an  efficient 
service.  I  think  it  is  only  proper  that  some  of  them 
should  be  pointed  out. 

Tn  the  first  place,  it  has  the  very  grave  objection 
of  making  the  subscriber  the  operator,  or  relying  upon 
the  subscriber  to  do  part  of  the  work  that  should 
be  done  at  the  exchange.  Then  it  involves  the  use 
of  two  sets  of  lines.  The  subscriber's  service  is 
dependent  on  two  sets  of  lines  being  in  order.  It 
increases  your  plant  at  the  most  costly  part,  which 
is  the  line  plant.  That  results  in  a  mixed  system. 
because  when  you  get  to  your  small  exchanges. 
where  your  subscribers  are  scattered,  it  becomes  too 
expensive  to  run  round  the  extra  line  for  a  call-wire, 
and  you  revert  to  some  system  of  direct  signaling, 
which  results  in  your  having  in  the  same  general 
exchange  area  more  than  one  method  of  working. 
S'ou  have  a  man  usinc  the  telephone  in  a  different 
way.  say.  in  his  house,  from  tlie  way  he  has  to  use 
it  in  his  office,  and  that  will  give  you  ^  great  deal 
of  bad  ser\'ice.  because  people  won't  remember  to  do 
different  things  in  different  places  with  their  tele- 
phones. Then  a  very  great  objection  to  the  cull-wire 
system  is  the  double  use  of  numbers.  .\  subscriber 
has  to  give  two  numbers.  Now.  one  of  the  ver>' 
great  difficulties  in  handling  the  traffic  of  a  large 
telephone  system  is  the  difficulty  caused  by  the 
errors  that  occur  from  "wrons  numljers."  We  all 
know  that  when  you  use  numbers  very  much  you 
are  apt  to  make  mistakes.  You  arc  apt  to  transpose 
the  figures,  to  repeat  the  figures  in  the  wrong  way 
you  have  read  them  off  from  the  book,  and  thai  error 
is  increased  ver>'  much  if  you  have  to  say  off  t\\o 
sets  of  numbers  to  memorize  the  number  you  are 
going  to  call,  and  sa\  your  own  number  as  well,  so 
that  the  percentage  of  errors  due  to  wrong  numbers, 
which  is  one  of  the  most  annoying  errors  in  the 
telephone  service,  is  much  increased  by  the  use  of 
the  call-wire. 

This  question  of  numbers  is  so  important  that  in 
New  York  they  have  recently  decided  not  to  increase 
a  telephone  exchange  above  10.000  subscribers,  so  as 
not  to  get  numbers  of  more  than  four  digits.  It 
was  felt  that  if  luimbcrs  of  five  digits  were  in  general 
use  serious  evils  would  arise  from  confusion  and 
transposition  of  numbers  from  using  such  long  num- 
bers, and  that  the  lime  of  the  nperaiors  and  of  the 
plant  would  be  materially  drawn  upon  in  repeating 
such  !<»ng  numbers.  Now.  in  working  by  the  call- 
wire,  and  especially  with  all  the  "iiarty  reds"  and 
"parly  blues"  and  "y's"  and  "x's,"  and  so  forth. 
which  you  have  in  the  Glasgow  directory,  you  must 
get  very  long  numbers  in  the  working  of  the  Glas- 
gow municipal  svstem.  That  is  a  great  difficulty. 
Then,  of  course,  it  makes  the  junction  working  more 
awkward.  The  f)perator  has  temporarily  to  abandon 
listening  to  the  call-wire  while  she  is  working 
through  the  junction  call.  .At  the  busy  times,  of 
course,  that  is  a  disadvantage.  At  the  busy  umes  of 
the  day  the  work  both  for  subscribers  and  for  the 
operators  gets  very  trying.  With  several  people 
trying  to  struggle  through  at  the  same  time  the 
strain  on  the  opera'.or  is  hard,  and  the  strain  on  the 
subscriber  is  hard. 

Another  great  difficulty  in  working  the  call-wire 
system  is  that  it  makes  what-  we  call  team  work  im- 
Iiossible.     A   very   hiph   standard   of  service  is  only 

i._  Tliis  is  part  of  the  discussion  on  Mr.  A.  R.  nenoetl's  paper 
nn  "Corimraiion  Telepliones.  '  read  before  the  Glasgow  Section 
of  the  Institution  of  Electrical  Engineers,  on  April  12.  n>04.  anil 
presented  in  abstract  in  the  Western  Klectrirjan  l.^si  week. 


maintained  and  a  very  rapid  average  answer  is  only 
maintained  when  you  get  operators  helping  each 
other.  That  is,  the  operator  at  either  side  of  a  given 
operator  helping  her  neighbor.  When  a  call  comes  in 
opposite  this  operator,  and  she  is  already  engaged, 
the  next  operator  takes  it  up,  and  by  that  team  work 
you  get  a  very  high  average  of  efficiency  and  a  very 
rapid  average  answer.  With  a  call-wire,  where  sub- 
scribers are  grouped  so  many  to  an  operator,  of 
course,  that  is  impossible.  Again,  it  makes  the 
supervision  of  the  service  impossible.  You  can 
only  get  ver>'  high  efficiencv  if  you  can  supervise 
your  operators  by-  means  of  supervisors  and  monitor 
operators.  With  a  call-wire  system  you  have  no 
signal,  so  that  you  have  no  supervision.  Now.  the 
call-wire  system  has  been  abandoned  a  great  many 
years  ago  practically  ever>-where  except  in  municipal 
telephony,  and  it  seems  to  me  quite  an  extraordinary 
thing  that  it  should  have  been  adopted  in  1900  as 
the  basis  of  a  modern  telephone  system.  Now.  the 
call-wire  in  Glasgow  is  combined  with  the  ring- 
through  system,  and  the  ring-through  system  is  also 
a  very  disadvantageous  system  when  you  come  to 
consider  the  economy  and  efficiency  of  telephone 
operating.  In  any  given  connection  you  have  a  cer- 
tain amount  of  time  spent  on  the  work  of  getting 
the  connection  through  and  getting  the  lines  dis- 
connected when  the  conversation  is  finished.  That 
time  is  time  spent  by  the  operator,  to  a  certain  ex- 
tent, and  time  spent  by  your  plant.  If  you  add  to 
tliat  time  unnecessarily,  you  waste  the  lime  of  your 
operator  and  of  your  plant.  That  is  a  very  important 
point  which  seems  to  have  been  overlooked. 

When  you  have  a  large  system,  as  you  have  in 
Glasgow,  with  many  junction  wires,  you  have  got 
to  cut  down  as  much  as  you  can  the  operating  part 
of  the  average  connection  so  as  to  save  the  time  of 
your  plant  and  gH  the  most  out  of  your  operating 
labor.  Now.  if  you  have  any  system  which  depends 
on  the  subscribers  as  the  operators,  which  depends 
on  the  subscriber  especially  to  call  off.  and  to  ring 
his  correspondent,  and  so  forth,  you  must  necessarily 
get  a  lot  of  waste  time.  Further,  you  find  that  the 
ring-through  system  almost  invariably — I  suppose  in- 
variably— develops  into  a  "'ring-back"  system.  Your 
subscribers  get  so  much  accustomed  to  ringing  each 
other  that  many  of  them  always  answer  a  ring  by  a 
ring,  and  you  have  many  people  every  day  going 
through  the  idiotic  performance  of  ringing  to  and  fro 
at  each  other  two  or  three  times  before  they  get 
together  on  the  telephone.  That  must  in\'olve  a 
tremendous  amount  of  waste  time  on  the  average 
connection.  You  will  only  get  a  rapid  connection, 
■quick  working,  a  minimum  amount  of  waste  time 
and  waste  of  labor  on  each  average  connection  when 
you  get  automatic  signaling,  only  that,  of  course,  is 
a  poor  form  of  it,  where  the  subscriber  simply  lifts 
the  telephone  off  the  hook  and  replaces  it  to  give 
the  signals. 

I  can  give  you  some  figures  to  show  the  enormous 
difference  that  system  has  made  on  the  time  of 
operating  the  average  connection.-  In  New  York, 
under  magneto  working — that  is,  calling  and  ringing- 
nff  by  magneto — the  totai  time  of  operating  a  local 
connection  was  44.7  seconds.  That  is  made  up  of 
27,6  seconds  from  the  time  the  first  subscriber  called 
to  the  time  the  called  subscriber  answered.  All  those 
tests  were  taken  in  that  way.  That  represents  the 
lime  that  the  calling '  subscriber  has  to  wait  until 
he  gets  his  correspondent.  Of  course,  the  actual 
operation  of  connecting,  of  inserting  the  plug,  takes 
very  much  less.  These  figures  include  the  delay  of 
the  called  subscriber  in  answering,  but  as  that  repre- 
sents the  service  that  the  subscriber  receives,  that  is 
the  time  we  always  take — 27.6  seconds  up  to  the 
lime  the  called  subscriber  answers,  and  17. i  seconds 
from  the  lime  the  conversation  was  finished  to  the 
time  the  two  lines  were  disconnected  and  returned 
to  their  normal  condition.  That  represents  the 
actual  time  of  the  operating  on  the  average  connec- 
tion, and  although  that  17.1  seconds  for  the  discon- 
nection no  doubt  seems  to  you  slow,  the  reason  for 
that  is  this — that  the  magneto  call-off  involves  the 
subscriber  remembering  to  ring  off.  and  in  any  system 
where  yon  make  it  a  charge  upon  the  memory  of 
the  subscriber  to  ring  off  you  have  many  subscribers 
who  won't  do  it,  who  habitually  fail  to  do  it.  That 
necessarily  sends  up  the  average  length  of  time 
during  which  the  lines  are  left  connected  after  the 
conversation  is  finished,  because  you  have  many 
limes,  when  the  call-off  signal  is  not  given — it  occurs 
thousands  of  times  a  day  in  Glasgow  on  both  systems 
— and  consequently  those  lines  are  often  left  up  two. 
three,  five  or  ten  minutes,  and  on  a  large  number  nf 
tests  those  long  periods  send  up  the  average.  Well, 
now.  five  years  later,  when  the  common-battery  sys- 
tem was  uniformly  in  use  in  New  York — with  a 
uniform  method  of  working  all  over  the  city — the 
time  was  reduced  to  this — the  time  of  connection, 
that  is.  to  the  called  subscriber's  answer,  to  23.7  sec- 
onds, and  the  time  of  connection  came  down  from 
17.1  to  2.8  seconds.  In  the  common-batten,^  system 
the  subscriber  cannot  forget  to  ring  off.  because  all 
he  has  to  do  is  to  put  the  telephone  back  on  the 
hook.  Now.  you  see  the  gain  in  time  is  very  great — 
in  the  total  lime  of  operating  the  connection,  and 
when  you  come  lo  a  junction  call,  it  is  found  that 
with  the  common  battery  working  the  total  gain 
in  the  operating  of  each  average  connection  is  ,^4 
-econds.  You  must  apply  that  to  the  daily  traffic 
of  the  system  and  vou  will  sec  that  you  get  an  enor- 
mous aggregate  gain  in  time  every  day.  and  that  gain 
is  spread  over  your  operatini*  time  and  over  the  use 
of  your  juticti"n  plant, 


Mr.  Gill :  I  do  not  regard  iron  pipes  at  all  as  a  pro- 
tection to  lead-covered  cables  against  electrolysis. 
When  you  have  a  cable  in  an  iron  pipe  it  touches  the 
pipes  at  certain  places,  and  the  whole  then  becomes  a 
composite  conductor  consisting  of  an  iron  pipe  and 
lead  sheath,  and  the  current  density  in  each  part  of 
tlie  composite  conductor  will  vary.  For  example,  at  a 
joint  in  the  iron  pipe  the  current  will  crowd  into 
the  sheath,  and  after  the  joint  is  passed  there  will 
be  a  flow  in  the  other  direction.  Mi  Swinburne,  in 
a  lecture  lo  the  Incorporated  Gas  Institute,  dealt  with 
the  resistance  of  pipe  joints.  \'ou  will  have  a  dif- 
ference of  pressure  between  the  lead  and  iron,  and 
if  your  pipe  is  damp  inside  you  will  get  electrolysis. 
There  will  be  electrolysis  if  the  conditions  are  there. 
In  some  traction  systems  the  conditions  are  not 
there.  I  have  a  piece  of  lead  sheathing  here,  which 
1  pass  round  so  that  anybody  who  would  like  to  ex- 
amine it  may  do  so.  That  belonged  to  a  cable  which 
was  laid  in  an  iron  pipe.  There  was  a  fault  in  the 
traction  system,  and  owing  to  that  fault  the  iron 
pipe  got  in  contact  with  the  trolley  wire  and  became 
alive.  A  hole  was  burned  in  the  lead  sheath,  not 
by  electrolysis,  but  if  you  will  consider  the  matter 
you  will  find  that  the  conditions  were  such  as  I  have 
described.  The  pipes  were  not  bonded  to  the  rails. 
It  was  a  straight  iron  pipe,  lead  jointed — the  usual 
practice.  In  any  case,  it  all  occurred  over  a  length 
of  about  50  yards. 

Mr.  Eastman :  To  mention  the  word  relay  to  a 
switchroom  inspector  five  years  ago  was  very  much 
like  holding  a  red  flag  before  an  infuriated  bull. 
Many  of  the  relays  in  use  by  the  telephone  com- 
pany at  that  time  were  always  giving  more  or  less 
trouble,  though  this  was  ven'  carefully  hidden  from 
the  outside  public.  Being  an  old  National  man,  I 
think  I  am  speaking  with  some  authority.  The 
trouble  was  due  to  the  relay  either  failing  to  re- 
spond or  failing  to  make  proper  contact  in  the  local 
circuit,  which  meant  that  no  signal  was  received  by 
the  operator.  Even  today  a  great  deal  of  trouble  is 
experienced  with  relays,  though  they  have  been  con- 
siderably improved,  and  the  perfect  relay  has  yet 
to  be  introduced.  In  most  of  the  modern  systems 
one  or  more  relays  are  necessan-  in  connection  with 
each  line.  From  an  engineering  point  of  view-.  I  do 
not  for  a  moment  defend  the  call-wit:e,  but  at  the 
same  time  I  certainly'  consider  that  Mr.  Webb  is 
wrong  when  he  contends  that  no  supervision  of  the 
service  is  possible.  In  the  call-wire  distributing 
board  at  present  used  by  the  department  a  super- 
visor can  tap  everj'  onerator's  position  and  ascertain 
what  is  going  on,  and  a  shorthand  clerk  also  does  a 
certain  amount  of  tapnino-  on  these  positions,  keeping 
full  details  of  the  conversations  taking  place  betw^een 
operator  and  subscriber.  Again,  should  an  operator 
become  too  bus3^  it  is  possible  to  take  a  portion — 
say.  a  third — of  her  subscribers  from  her  and  trans- 
fer them  to  an  operator  who  is  less  busy.  I  cannot 
agree  witii  Mr.  Webb  that  the  operator  should  do  all 
the  operating,  as  it  appears  to  me  that  the  system 
instead  of  being  improved  will  be  retarded.  From 
my  ow-n  point  of  view,  I  always  feel  more  satisfied 
in  calling  up  subscribers  myself,  as  I  feel  certain 
that  some  eft'ort  at  least  is  being  made  to  obtain 
an  answer,  whereas  if  the  ringing  is  left  to  the 
operator  the  subscriber,  if  he  receives  no  reply,  is 
dubious  as  to  whether  the  subscriber  wanted  has 
been  rung  up  or  not.  An  altercation  may  then 
ensue  between  the  subscriber  and  the  operator,  in 
which  case  precious  time  is  being  lost  which  could  be 
devoted  to  answering  other  subscribers.  Of  course, 
when  I  say  that  the  operator  is  ringing  up  the  sub- 
scriber wanted.  I  do  not  necessarily  mean  that  she 
lias  to  press  her  ringing  key,  the  whole  of  the  time, 
as  the  ringing  maj-  be  automatic  till  the  called  sub- 
scriber takes  his  telephone  off  the  hook. 

You  will  notice  that  neither  of  the  gentlemen 
ad\ocating  the  cominon-batter>'  system  has  made  the 
slightest  reference  to  the  quality  of  speech  with  this 
system.  My  experience  of  the  common-battery  sys- 
tem is  that  when  the  line  is  speakins  well  it  speaks 
very  well  indeed,  but  tne  speech  is  extremely  vari- 
able, depending  to  a  large  extent  on  the  number  of 
subscribers  connected  and  the  condition  in  wdiich 
sohie  of  those  subscribers'  lines  may  be. 

I  notice  that  Mr.  Webb  gives  certain -figures  for 
magneto  working,  and  I  can  only  feel  that  the  New 
York  subscril>ers  were  not  getting  the  best  possible 
work  out  of  this  s3-stem.  and  I  think  we  can  beat 
hem  on  this  side  of  the  water,  as  in  a  system  of 
some  4.C00  subscribers  working  on  the  same  principle 

I  have  personally  taken  tests  in  which  the  average 
time  in  calling  to  receiving  an  answer  from  the 
called  subscriber  was  16  seconds  again.st  Mr.  Webb's 
J7.6  seconds,  and  the  average  time  for  clearing  was 

II  seconds,  a  total  of  27  seconds,  compared  with  Mr. 
Webb's  44.7  seconds.  I  may  sav  that  this  test  was 
spread  over  many  months,  and  would  suggest  to 
Mr.  Webb  that  the  very  slow  operating  he  mentions 
mav  have  been  due  to  bad  onerators.  or  bad  super- 
vision of  operators,  and  that  in  the  five  years  which 
supervened  till  the  second  test  was  made  special 
efforts  were  made  to  obtain  smarter  operating,  espe- 
cially as  a  new  system  was  introduced,  and  that  the 
improvement  was  not  entirely  due  to  the  difference  of 
system. 

A.  Watts  Icommunicated] :  The  broad  statement 
is  made  that  relays  as  compared  with  break  jacks 
;ire  clum.sy  and  expensive  and  also  are  fallible  pieces 
of  apparatus.  Here,  again,  there  is  a  sharp  differ- 
ence of  opinion,  the  extra  cost  of  jacks,  such  as  those 
described  in  the  paper,  over  an  ordinary  branching 
jack,  on  an  exchange  of  any  considerable  size,  must 
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be  as  much  if  not  more  than  the  cost  of  a  ''cut-off" 
relay.  It  may  be  admitted  that  relays  are  fallible 
pieces  of  apparatus,  but  no  telephone  apparatus  is 
infallible.  With  a  battery  in  circuit  in  the  way  de- 
scribed I  should  very  much  prefer  the  use  of  a  relay 
rather  than  a  multitude  of  break  jacks  in  series.  A 
well-designed  relay,  properly  adjusted,  and  fitted  with 
a  dustproof  cover,  is  responsible  for  a  very  small 
percentage  of  trouble. 

Mr.  Bennett:  Mr.  Webb  says  that  the  central- 
battery  system  has  been  a  very  great  improvement  in 
New  York,  and  from  this  I  deduce  that  the  systein 
which  it  replaced  must  have  been  an  atrociously  bad 
one,  for  he  says  that  the  average  time  taken  to  get 
a  connection  was  45  seconds,  and  that  the  central- 
battery  system  has  reduced  that  to  23.7  seconds. 
The  reduction  certainly  means  a  great  improve- 
ment ;  but  the  service  remains  slower  than  the  Glas- 
gow corporation's,  and  slower  than  that  of  any 
corporation.  Since  the  statement  was  made  I  have 
looked  over  the  Glasgow  records  from  1902  dow'n- 
ward  and  I  find  that  it  is  very  unusual  for  23  sec- 
onds to  elapse  from  the  time  of  asking  a  connection 
to  hearing  the  voice  of  the  subscriber  called;  so  that 
an  average  such  as  they  are  content  with  in  New 
York  would  not  be  considered  good  work  in  Glasgow. 
.Although  I  would  be  the  first  to  admit  that  the  call- 
wire  has  drawbacks,  yet  I  repeat  what  I  said  before, 
that  when  properly  worked  the  call-wire  system  is 
beyond  all  comparison  quicker  than  the  central-bat- 
lerj'  system.  Some  of  you  have  probably  had  expe- 
rience of  the  Post  Office  exchange  in_  London. 
There  the  system  is  such  as  Mr.  Webb  recommends. 
I  have  taken  great  pains  to  test  it,  as  has  also  my 
assistant.  Mr.  Macfee,  who.  unfortunately,  is  away 
in  Holland  and  cannot  be  here  tonight. 

We  find  that  the  service,  even  when  the  connections 
asked  for  are  confined  to  subscribers  linked  with 
the  central  exchan.ge,  so  as  to  exclude  branch  switch- 
rooms,  is  at  least  twice  slower  than  in  Glasgow. 
At  the  offices  of  postoffice  subscribers  in  London 
T  have  selected  six  numbers,  all  on  the  central  ex- 
change, and  set  about  tryin.g  how  long  it  would  take 
to  speak  to  them  all,  one  after  the  other,  -\ccording 
to  mj'  tests — and  they  were  made  with  the  object 
of  giving  the  system  e\  ery  possible  advantage — I 
found  that  it  was  not  practicable  to  get  it  done  in 
less  than  four  minutes,  and  usually  it  took  longer, 
sometimes  very  much  longer.  In  Glasgow  you  can. 
as  a  matter  of  common  practice,  do  the  same  thing 
on  the  Corporation  exchange  in  112  seconds,  which 
.gives  an  average  of  18.2  seconds  per  call,  and  very 
frequently  you  can  get  through  in  from  five  to  seven 
seconds — that  is,  from  putting  dow'u  the  call-wire 
key  to  hearing  the  voice  of  the  person  you  want. 
Of  course,  you  have  to  use  the  system  intelligently 
and  obey  the  instructions  carefullj'.  On  the  central- 
battery  system  the  speaking  is  extremely  variable  in 
quality,  and  is  on  the  whole  far  inferior  to  that 
which  you  are  accustomed  to  in  this  city.  With  one 
subscriber  the  result  may  be  excellent;  you  call 
up  another  subscriber  and  you  can  scarcely  hear 
him ;  the  third  will  probably  be  between  the  two ; 
and  in  the  case  of  the  fourth  you  can  scarcely  hear 
anythin"  for  the  terrible  noise  on  the  line,  and  so  on. 
Therefore,  in  the  important  matter  of  speaking,  I 
am  quite  sure  that  the  central  battery  cannot  com- 
pare w^ith  the  Glasgow,  or  with  the  Portsmouth,  01 
Swansea,  or  Brighton  Corporation  systems. 

In  connection  with  the  central-battery  system  there 
is  a  point  about  which  subscribers  complain  very 
much.  When  the  operator  makes  your  connection  you 
hear  a  tremendous  crack  in  the  telephone.  I  am  so 
accustomed  to  telephones  that  it  does  not  disturb 
me  much,  but  there  are  subscribers  who  assert  that  it 
affects  them  very  much  indeed,  subscribers  who  say 
that  it  actually  hurts  them.  About  secrecy,  you  don't 
get  any  secrecy  with  the  central-battery  system.  .An 
operator,  by  a  small  motion  of  her  finger,  can  put 
herself  in  connection  with  the  line  and  hear  all  one 
has  to  say,  and,  if  she  is  careful,  you  need  not  know- 
that  she  is  there.  I  think  that  is  a  drawback,  and 
it  is  a  drawback  which  we  have  endeavored  in  all 
earnestness  to  avoid,  or  at  least  minimize,  in  corpo- 
ration exchanges.  It  is  true,  as  one  of  the  speakers 
remarked,  that  you  cannot  dodge  the  operators  alto- 
gether, for  if  you  use  a  parallel  multiple  switchboard 
an  operator  may  plug  in  on  a  distant  multiple  and 
so  tap  ;  but  we  can  avoid,  and  we  do  avoid,  listening 
by  the  home  operator,  who  is  the  most  likely  offender. 
In  small  switchboards,  like  those  in  use  in  Bearsden. 
Milngavie.  Stepps.  Cambuslang.  and  other  places,  it 
is  impossible  for  the  operator,  unless  she  is  also  an 
electrician,  to  get  in  and  hear  what  occurs. 

Mr.  Webb's  remarks  as  to  the  inconvenience  of 
the  system  of  numbering  corporation  subscribers  have 
no  foundation  in  fact.  He  says  that  in  New  York 
the  numbers  are  arranged  so  as  to  avoid  the  use 
of  more  than  four  digits.  So  are  ours.  The  x,  y,  z. 
etc..  of  which  he  complains,  are  prefixes  which  re- 
place names.  In  New  York  each  exchange  has  a 
name  prefi.xed  to  a  number,  like  "Courtland  9642." 
In  Glasgow  the  "Courtland"  is  replaced  by  a  letter, 
and  that  is  all.  No  number  in  Glasgow,  apart  from 
party  lines,  has  more  than  one  letter  and  four  digits, 
so  that  our  method  is  actually  shorter  and  saves 
time,  breath  and  printing.  On  the  central-battery 
system  the  operator  just  before  she  connects  gives 
a  short  ring  to  the  called  subscriber,  and  then  puts 
you  through.  If  the  called  subscriber  hears  the  bell 
and  answers  quickly,  that  is  all  right;  but  if  he  does 
not  hear  the  bell  or  does  not  answer  quickly,  then 
you  are  left  standing  at  your  instrument,  and,  not 
getting  any  answer,  do  not  understand  what  the  posi- 
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tion  is  :  and  it  is  perfectly  obvious  that  you  have  to 
ring  off  and  get  the  operator  again  and  say,  "I  can- 
not get  so  and  so."  Will  you  give  him  another  ring?" 
which  she  has  to  do.  If  the  subscriber  does  not  then 
reply,  you  have  to  do  this  a  third  time,  and  so  on. 
With  the  Glasgow  system,  if  the  subscriber  you  call 
up  does  not  answer  to  the  first  ring,  }'OU  ring  on  and 
on  until  you  get  him,  and  that  is  practically  a  very 
considerable  advantage.  The  Brighton  system  does 
that  too,  and  this  in  addition — it  notifies  the  operator 
that  a  connection  which  has  been  made  is  efTectiye. 
and  she  can  put  it  out  of  her  mind  until  tlie  ring-oft' 
comes.  If  the  called  subscriber  does  iiot  reply  the 
operator  knows  (without  tapping),  and  if  she  is 
smart  and  has  time  she  can  take  steps  to  discover  the 
reason  and  find  a  remedy. 


New  Long-distance  Trunk  Line. 

The  .\merican  Telephone  and  Telegraph  Company 
is  building  a  new  long-distance  trvuik  line  to  handle 
the  througli  trafiic  between  Chicago,  Indianapolis 
and  Cincinnati.  At  Indianapolis,  where  large  con- 
struction gangs  are  at  work,  it  is  stated  that  the 
work  will  be  completed  in  90  days.  The  Bell  com- 
pany thus  far  has  been  handling  the  Chicago  busi- 
ness out  of  Indianapolis  by  way  of  Dayton  or  Terre 
Haute.  At  Dayton  connection  has  been  had  with 
the  Chicago-Philadelphia  trunk  line  and  at  Terre 
Haute  the  connection  has  been  with  the  Chicago- 
New  Orleans  trunk  line,  which  comes  north  through 
Evansville  and  Vincennes.  In  handling  Cincinnati 
calls  Indianapolis  has  sent  them  by  way  of  Dayton 
or  Louisville.  The  Cincinnati  line  affords  new  south 
and  eastern  connections  and  gives  Indianapolis  a 
more  direct  route  into  Washington,  Baltimore  and 
Richmond. 

The  new  Chicago-Indianapolis-Cincinnati  line  will 
consist  of  not  fewer  than  eight  pole  lines,  and  not 
less  than  eight  wires  will  be  strung  through  Indian- 
apolis in  the  next  two  weeks.  The  line  closely  fol- 
lows the  Big  Four  road  from  Chicago  to  Cincinnati, 
but  in  following  it  runs  along  country  highways  and 
the  distance  between  the  two  points  is  more  than 
a  hundred  miles  longer  than  the  railroad  line.  The 
line  touches  Fowler,  Lafayette'  Thorntovvn,  Lebanon, 
Indianapolis,  Shelbyville  and  Greensburg.  This  will 
make  the  ninth  trunk  line  that  the  American  Tele- 
phone and  Telegraph  Company  has  b^ilt  in  Indiana, 
and  the  third  north-and-south  trunk  line. 


GENERAL  TELEPHONE  NEWS. 

The  city  of  Lake  Arthur,  La.,  has  granted  a  fran- 
chise to  the  Cumberland  Telephone  and  Telegraph 
Company  for  the  construction  of  a  telephone  system. 

J.  H.  Lochbaum  and  associates  are  petitioning  the 
City  Council  of  Sumas,  Wash.,  for  a  franchise  for 
the  construction  and  maintenance  of  a  telephone  line 
for  50  years. 

The  Union  Telephone  Company  of  Trump,  Md., 
of  which  C.  L.  Afmony  is  president,  has  increased 
its  capital  stock  and  will  extend  its  lines  to  Free- 
land  and  Bradenbaugh. 

The  Rocky  Mountain  Telephone  Company  will  at 
once  begin  the  construction  of  an  extension  from 
Weiser,  Idaho,  to  Bourne  on  Mann  Creek,  a  dis- 
tance of  about  12  miles. 

The  Wheeler  and  Kanona  Telephone  Company 
(N.  Y.)  is  extending  its  system,  to  the  great  ad- 
vantage of  the  rural  communities,  and  is  putting  in 
poles  between  Wheeler  and  Prattsburg. 

The  Grant  County  (New  Mexico)  Telephone 
Company  will  extend  its  telephone  line  from  the 
G.  0.  S.  Cattle  Company's  ranch  to  Gila  Hot 
Springs,  65  miles  north  of  Silver  City,  N.  M. 

J.  W.  Herron,  J.  H.  Haste  and  J.  F.  Morse  are 
named  in  the  incorporation  of  the  Windsor  and  Okaw 
Mutual  Telephone  Company,  which  will  operate  a 
telephone  systeiu,  with  headquarters  at  Shelbyville, 
III.  ■  '    I. 

The  Southwest  Oklahoma  Telephone  Company, 
headquarters  at  Frederick,  0.  T.,  has  been  incorpo- 
rated with  a  capital  of  $5,000.  C.  A.  Smith,  J.  O. 
West  and  B.  F.  Flowers  of  Frederick  and  others  arc 
interested. 

The  Central  Oregon  Telephone  Company  has  been 
incorporated  at  Prinville,  Ore.,  by  A.  L.  Goodwillie 
and  W.  E.  Guerin.  The  line  will  run  to  Bend  and 
make  connection  with  the  Pacific  States  Telephone 
Company. 

The  Missouri  and  Kansas  Telephone  Company  has 
connected  the  Braman  Mutual  Telephone  Company's 
lines  with  its  toll  lines  at  South  Haven,  Kan  The 
Braman  company  is  one  of  the  largest  rural  lines  in 
Western  Kansas  and  Oklahoma. 

The  Santa  Barbara  (Cal.)  telephone  exchange,  put 
into  operation  on  April  ist  last,  by  the  Home  Tele- 
phone Company,  now  has  752  subscribers  out  of  a 
total  population  of  .3.000.  A  feature  of  the  exchange 
is  that  every  subscriber  has  a  direct  wire.  The  ex- 
change equipment  is  of  the  highest  order,  being  cen- 
tral energj',  with  an  ultimate  capacity  of  1.500  lines. 
The  company  is  a  local  organization,  and  its  ofiicers 
are:  President.  F.  R.  Vail;  vice-president,  E.  A. 
Gilbert;  secretar.v.  J,  P.,  H.  Wagner;  treasurer,  .Al- 
fred Edwards, 
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Telephone   News  from   the   Northwest. 

Connection  has  been  completed  between  Sioux 
Falls,  S,  D.,  and  Aberdeen  by  the  Northwestern 
Telephone  E.xchange  Company. 

The  Northern  Telephone  Company  contemplates  in- 
stalling a  local  exchange  for  Westhope,  N.  D. 

'fhe  Merchants'  and  Farmers'  Telephone  Company 
of  Shakopee,  Minn.,  has  been  incorporated  with  $10,- 
oco  capital  stock. 

The  Nebraska  Telephone  Company  has  expended 
$25,000  in  improvements  to  its  system  at  Deadwood, 
S.    D.,   and   surrounding  towns. 

R.  B.  Elce  has  sold  the  local  telephone  exchange 
-at  Mitchell,  S.  D.,  to  the  Dakota  Central  Telephone 
Company. 

Howard  McLaughlin,  a  lineman  of  the  North- 
western Telephone  Exchange  Company,  Minneapolis, 
fell  from  a  pole  at  St.  Anthony  Park  and  fractured 
his   skull. 

The  Tri-state  Telephone  and  Telegraph  Company 
was  granted  admission  to  Northfield,  Minn.,  for  a 
toll  station  by  the  council,  but  the  mayor  has'  vetoed 

C.  F.  Craig  of  Leeds,  N.  D.,  has  sold  the  local 
exchange  to  G.  C.  Candee  of  Drayton,  N  D  A 
new  building  is  being  erected  for  the  central  office 

Ihe  North  Wisconsin  Toll  Company  has  com- 
pleted a  telephone  line  between  Ashland,  Wis  and 
Pratt.  ' 

The  next  meeting  of  the  Independent  Telephone 
Association  of  South  Dakota  will  be  held  at  Sioux 
Falls  next  January. 

The  Portage  (Wis.)  Telephone  Company  has  ar- 
ranged to  connect  with  the  toll  lines  of  the  Wis- 
consin Telephone  Company. 

The  local  telephone  company  at  De  Smet,  S.  D., 
will  extend  its  lines  to  cover  rural  service. 
•    ^y'^  ^°"'*  Telephone  Company,  it  is  said,  will  put 
m  $80,000  worth  of  improvements  on  its  system  at 
Ottumwa,  Iowa.  ^ 

Ohio  Telephone  Notes. 

Work  on  the  extensions  of  the  United  States 
telephone  Company's  lines  is  being  pushed  rapidly, 
and  by  the  end  of  the  summer  $150,000  will  have 
been  spent  in  new  lines.  The  company  is  connecting 
up  gaps  and  adding  exchanges  in  various  parts  of 
the  state,  so  that  its  service  will  be  complete  when 
It  IS  connected  up  with  the  other  long-distance  com- 
panies. 1  he  most  important  lines  now  under  con- 
struction are  from  Dayton  to  Richmond,  Ind.,  Den- 
nison  to  Cadiz.  Piqua  to  Lima,  and  Columbus  to 
Lancaster  and  Nelsonville.  The  following  lines  will 
be  started  at  once,  the  material  having  been  ordered ; 
Columbus  to  Pataskala,  Columbus  to  Newark,  Co- 
lumbus to  Zanesville,  Zanesville  to  Cumberland. 
Newark  to  Lancaster,  Columbus  to  Mt.  Vernon  and 
Thompson's  Corners,  Columbus  to  Delaware  and 
Marion,  Columbus  to  Dayton,  Lima  to  Van  Wert. 
Improvements  will  be  made  on  the  lines  from  Cleve- 
land to  Milan  and  from  Cleveland  to  Lorain  and 
Elyria.  Estimates  have  been  made  on  11  other  lines, 
but  the  material  for  these  has  not  yet  been  pur- 
chased. The  lines  recently  completed  are  from 
Thompson's  Corners  to  New  Philadelphia  and  Den- 
nison  and  from  Lansing,  Mich.,  to  Lanesburg,  Mich. 

The  Reading  council  now  has  an  application  for 
a  franchise  from  the  Queen  City  Telephone  Com- 
pany, and  Mayor  Cooper  says  that  it  will  be  granted. 
A  resolution  has  been  passed  forbidding  the  Cincin- 
nati and  Suburban  Company  erecting  more  poles  or 
stringing  wire  in  the  village. 

The  Bell  Telephone  Company  is  building  a  line 
from  North  Baltimore  to  Norwalk,  where  it  will 
connect  with  the  main  line. 

The  Dexter  City-Southwestern  Telephone  Com- 
pany of  Dexter  City,  Noble  County,  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by  B.  T.  Wor- 
rell, Adam  Shriver,  G.  W.  Hutcheson  and  others. 

President  Frank  L.  Beam  of  the  Ohio  Independent 
Telephone  Association  has  appointed  the  following 
named  as  members  of  the  executive  committee  to 
have  charge  of  the  various  districts  into  which  the 
state  was  divided :  Ed  L.  Barber,  Toledo ;  Cyrus 
Huling,  Columbus ;  Dwight  E.  Sapp,  Mt.  Vernon, 
and  James  B.  Hoge,  Cleveland.  Mr.  Beam  is  chair- 
man ex-officio. 

The  LTnited  States  Telephone  Company  has  in- 
creased the  wages  of  its  50  operators  10  per  cent. 
Twenty  of  these  operators  are  employed  in  the 
Cleveland  exchange. 

.■\n  injunction  is  threatened  against  the  Tri-county 
Telephone  Company,  which  is  working  on  a  line 
south  of  Akron.  It  is  claimed  the  company  has  no 
franchise  and  is  setting  the  poles  in  the  public  high- 
way. It  is  believed  that  consents  of  the  property 
owners  is  all  that  is  required  in  this  case.  C. 

Michigan  Telephone  Matters. 

The  Michigan  State  Telephone  Company  of  De- 
troit is  offering  public  schools  free  telephone  service. 
It  will  also  install  telephones  in  the  residences  of 
the  inspectors  at  the  rate  of  $2J  each.  It  is  esti- 
mated that  about  82  telephones  will  be  required. 

The  Peoples'  Telephone  Company  of  Wayne  and 
Monroe  counties  is  constructing  a  new  line  between 
Carleton  and  Stoney  Creek.  A  new  line  has  also 
been  added  to  the  main  line  out  of  Flat  Rock. 
Farmers  find  it  a  great  convenience  and  many  tele- 
phones are  being  installed. 

The   business   of    tli«    Michi.gan    State    Telephone 
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Company  is  growing  very  rapidly.  According  10  one 
of  the  directors  of  the  company,  the  subscribers,  ir- 
respective of  the  toll  lines,  have  increased  from  about 
45,000  to  over  60.000  since  the  formation  of  the  new 
company. 

It  is  understood  that  negotiations  are  in  progress 
whereby  the  Twin  City  Telephone  Company  of  St. 
Joseph,' controlled  by  local  capitalists,  n'ill  be  merged 
with  the  Michigan  State  Telephone  Company.  Rates 
will  be  raised  and  improvements  made  in  the  line. 
The  Independent  telephone  companies  had  practically 
driven  the  Bell  company  out  of  Benton  Harbor.  The 
Twin  City  company's  lines  extend  north  to  Grand 
Rapids  and  to  all  points  in  Northern  Indiana  and 
Southern  Michigan.  W.  H.  Badour  will  be  manager 
of  the  consolidated  companies  in  St.  Joseph,  and 
W.  Stacey  in  Benton  Harbor.  W. 

Southeastern  Telephone  Developments. 

R.  B.  Scarborough  is  the  chief  promoter  of  a  new 
telephone  system  at  Conway,  S.  C.  The  charier 
has  been  received,  but  stock  will  not  be  offered  for 
sale  until  the  exchange  is  in  working  order. 

The  Southern  Bell  Telephone  Company  is  now 
erecting  a  long-distance  line  from  Wilmington,  N.  C. 
to  Marion,  S.  C,  to  connect  with  a  line  to  Florence, 
S.  C.     The  distance  is  80  miles. 

The  Covington  telephone  exchange  of  Covington, 
Ga..  was  completely  destroyed  in  a  recent  fire  in 
that  town. 

A  dispatch  says  that  a  teleplione  system  will  be 
installed  at  Pavo,  Ga.,  by  Mr.  Parish  of  Moultrie. 
Ga..  who  will  be  president.  The  Bell  service  will 
be  used. 

A  representative  of  the  Cumberland  Telephone 
Company  recently  visited  Pulaski.  Tenn.,  to  confer 
with  the  city  attorney  regarding  the  telephone  as- 
sessment, which,  it  is  said,  mav  be  raised  to  $25,000. 

L. 


TELEPHONE   MEN. 


Paul  J.  VVeirich,  manager  of  the  United  Telephone 
Company,  has  been  elected  general  manager  of  the 
Monroe  Telephone  Company  at  Monroe,  Wis.,  and 
also  retains  his  position  with  the  United. 

Samuel  T.  Howe  has  been  appointed  manager  of 
the  Bell  telephone  system  at  Topeka,  Kan.  R.  B. 
Gemniell.  acting  manager,  will  remain  for  a  time  as 
ilr.  Howe's  assistant.  Mr.  Howe  has  a  long  and 
successful  business  record  in  Topeka  and  is  a  trusted 
public  official.  He  is  at  present  a  member  of  the 
City  Council. 


Magnetic  Track  Brakes. 

Magnetic  braking  for  electric  cars  has  been  the 
subject  of  much  discussion,  and  various  forms  of 
magnetic  brakes  have  proved  successful  in  practical 
operation.  The  subject  was  taken  up  e.xhaustively 
by  the  American  Institute  of  Electrical  Engineers 
at  its  meeting  on  December  19,  1902,  reported 
in  the  Western  Electrician  December  27,  1902.  The 
Westinghouse  magnetic  track  brake  is  w'ell  known, 


The  bracket  is  formed  to  act  as  the  seat  for  two 
compression  sprmgs  which  support  the  brake  proper 
by  wrought-.ron  eye  bolts.  These  springs  keep  the 
brakeshoe  free  from  the  track  when  it  is  not  in  use 
I'lg.  2  shows  more  m  detail  the  mechanical  construc- 
tion. 

The  brakeshoe  itself  consists  of  a  substantial  steel 
casting  with  a  cored  recess,  into  which  the  mag- 
netizing coil  IS  placed.  A  steel  core  extends  through 
the  coil,  providing  two  magnetic  circuits,  each  of 
which  IS  completed  by  the  section  of  rail  immedi- 
ately under  the  brakeshoe.  The  terminals  of  the 
magnetizing  coil  consist  of  well-insulated  flexible 
w'lres  brought  out  through  bushed  holes  in  the  top 
ot  tlie  cast-steel  frame  of  the  shoe.  They  consist  of 
two  wires  in  duplicate  and  are  of  sufficient  length 
to  extend  from  the  end  of  coil  winding  to  the  car 
underfranimg  without  a  joint. 

Each  shoe  is  provided  with  wearing  plates  for 
contact  with  the  rails.  These  plates  are  steel  cast- 
ings held  in  place  by  machined  bolts  so  placed  that 
the  plates  may  be  renewed  without  removing  the 
brakeshoe  from  the  truck. 

The  brake  has  been  developed  in  two  different 
lorms  One  of  these  consists  of  a  large  shoe  with 
a  bracket  designed  to  suit  the  various  types  of  single 
trucks.  1  wo  shoes  of  this  type  constitute  a  set  the 
windings  being  connected  in  parallel.  This  insures 
protection  against  failure  should  the  windin<T  of  one 
shoe  open-circuit.  The  other  is  designed  for  double- 
truck  cars,  four  shoes  per  car  constituting  a  set  and 
one  shoe  being  attached  to  each  side  frame  of  each 
truck.  The  operating  coils  of  the  two  shoes  on  one 
truck  are  placed  m  series,  and  these  are  placed  in 
parallel  with  the  two  on  the  other  truck.  Thus  in 
case  of  injury  to  any  one  shoe  or  coil  only  half  of 
the  braking  effort  of  the  car  would  be  rendered 
inoperative. 

Magnetic  track  brakes  increase  the  effective  ad- 
hesion of  the  car,  the  adhesive  force  between  brake- 
shoe  and  rails  being  about  one  ton  for  each  brake 
magnet.  Accurate  control  is  thus  insured  even  on 
wet  and  greasy  rails.  Being  entirely  independent 
of  the  wheel  brake,  it  is  impossible  to  skid  the 
wheels  by  the  application  of  the  track  brake. 

In  comparison  with  the  rheostatic  method  of  brak- 
nig,  It  is  said  to  require  less  current  for  the  same 
effective  braking  efforts  with  a  consequent  reduction 
in  the  heating  of  the  motors ;  there  is  less  strain  on 
the  insulation,  and  the  wear  of  the  gears  and  pin- 
ions is  less. 

Being  energized  by  current  from  the  motors  the 
brake  is  quite  independent  of  the  line  current,  and 
It  will  act  whether  the  car  is  running  forward  or 
backward.  It  is  especially  well  suited  for  coasting 
down  gradients  at  a  uniform  and  safe  speed,  with 
the  car  under  perfect  control  at  all  times  and  the 
possibility  of  skidding  the  wheels  is  eliminated  The 
action  of  the  track  brake  is  in  no  way  connected 
with  the  wheel  brakes,  which  are  left  qttite  separate 
and  independent.  This  insures  a  smooth  action. 
The  system  provides  a  simple  and  effective  brake 
without  wear  on  wheel  heads  and  brakeshoes 
and  reduces  the  cost  of  maintenance.  It  also 
insures  the  tree  and  in- 
dependent action  of  the 
hand  brake  at  all  times, 
allowing  the  driver  to 
hold  the  car  with  the 
hand  brake  after  bring- 
ing it  to  rest  on  a  gra- 
dient with  the  track 
brake. 

.\11  the  apparatus  in- 
voh'ed    is    of    the    sini- 


SiEED   Regulation   Descending   Gr.\des. 


Speed   Maintained. 
5  miles  per  liour 
5  miles  per  hour 
5  miles  per  hour 


Grade. 
.1  1  in  13 
(  1  in  14 


Current  Per  Motor. 


4     amperes 


The  first  test  represents  extreme  conditions,  such 
as  a  car  running  away  down  a  steep  incline,  and 
considering  the  gradient  and  the  high  speed  the  stop 
was  very  rapid,  being  made  in  about  2V2  car  lengths. 

The  second  test  would  correspond  to  the  case  of 
a  car  traveling  at  a  moderate  speed  and  obliged  to 
pull  up  suddenly;  it  will  be  seen  that  such  a  stop 
can  be  made  in  less  than  a  car  length. 

The  second  table  is  interesting,  inasmuch  as  it 
shows  that  a  low  and  even  speed  can  be  maintained 
when  the  car  is  coasting  down  steep  grades,  so  that 
it  is  always  under  perfect  control.  If  necessary  the 
car  can  be  brought  to  a  stop  by  further  movement 
of  the  controller  handle  and  held  at  rest  by  the  wheel 
brake. 


BOOK  TABLE. 


Uses     of     Electricity     on     Shipboard.     By     J.     W. 

Kellogg.     New  York :     Marine  Engineering.     1904. 

Pp.    (sV2   by  8   inches),    78,   with   24  illustrations. 

Price,  $1. 

The  book  consists  of  a  series  of  articles  reprinted 
from  Marine  Engineering  and  published  to  satisfy 
a  demand  for  a  thoroughly  practical  source  of  in- 
formation regarding  the  use  of  electricity  on  ship- 
board. Each  of  the  articles  forms  a  chapter  in  the 
book  and  is  complete  in  itself.  The  subject  matter 
is  so  presented  that  one  not  having  had  special 
training  along  electrical  lines  may  easily  under- 
stand the  terms  used.  The  headings  of  a  few  chap- 
ters taken  at  random  will  give  an  idea  of  the  nature 
of  the  subjects  treated.  "Electric  Fixtures  and  Fit- 
tings," "Electrically-driven  Auxiliaries"  and  "Elec- 
tric Wiring  for  a  Small  Steamer,"  are  examples. 
There  are  also  several  illustrations  showing  typical 
electrical  apparatus  for  marine  work.  An  appendix 
of  two  chapters  is  devoted  to  small  lighting  plants 
for  launches. 


Recent  Live-wire  Testing  Devices. 

Persons  connected  with  the  operating  departments 
of  electric-light  and  power  companies  have  felt  the 
need  of  a  satisfactory  device  for  determining  whether 
current  is  flowing  in  a  cable  or  not.  Valuable  time 
is  frequently  lost  in  locating  trouble,  owing  to  the 
troiible  men  not  being  provided  with  satisfactory 
lestin.g  outfits.  Accidents  have  also  occurred,  due 
to  jointers  cutting  cables  which  they  supposed  to 
be  dead.  Any  system  of  numbering  or  tagging 
cables  may  become  wrong,  due  to  changes,  and  may 
well  be  confirmed  from  another  source,  particularly 
in  the  case  of  high-tension  cables.  'The  compass 
method  of  testing,  while  generally  satisfactory  for 
direct-current  cables,  will  not  answer  on  alternating 
current.  The  testing  outfit  illustrated  by  Fig.  i  was 
designed  for  use  on  alternating-current  lines,  but  is 
also  satisfactory  for  direct-current  work,  providetl 
the  current  is  supplied  from  a  generator.  It  would 
not  work  on  a  battery  circuit,  as  the  sound  heard 
depends  on  the  commutating  action  of  the  genera- 
tors. 

This  testing  outfit,  which  is  manufactured  by  the 
Minerallac  Company  of  Chicago,  consists  of  a  tele- 
phone receiver  and  a  small  current  transformer  with 
a  hinged  core.  The  secondary  wiring  of  the  trans- 
former is  connected  to  the  telephone  receiver  and 
the   hinged   core   is    clamped   around   or  against   the 


eueral  \iew  of  Thompson-Houston  Brake. 


but  a  system  wdiicli  may  not  be  so  familiar  in  this 
country  is  that  of  the  British  Thomson-Houston 
Company.  .\  foreign  correspondent,  A.  Steens, 
(tffcrs  the  follcjwing  contribution  on  the  subject; 

The  British  Thomson-Houston  electromagnetic 
I  rack  brake  consists  of  suitable  electromagnets 
which,  when  energized  by  current,  are  drawn  into 
contact  with  the  rails.  The  current  is  generated  by 
the  motors  acting  as  generators,  and  the  braking 
action  is  obtained  both  by  the  drag  of  the  electro- 
magnets On  the  rails  and  by  the  direct  retardation 
of  the  wheels,  due  to  the  motors  acting  as  generators. 

The  brake  (Fig.  i)  consists  of  a  properly  de- 
signed cast-steel  shoe  suspended  from  a  bracket 
fastened  to  the  side  of  the  car  truck.  This  bracket 
is  well  ribbed  and  braced  and  is  provided  Vfith 
heavy  lugs  which  take  the  thrust  through  cast-steel 
links  in  compression. 


ELECTEOjMAGNEnC   TRACK    BRAKES. 


Fin.  2.     \'ie\v  Sliowiug  .Arrangement  of  Brake  Parts. 


plcst  character.  The  brake  may  be  applied  to  any 
car  equipped  with  a  rheostatic  braking  controller 
with  but  slight  alterations  to  the  car  wiring,  and 
without  any  changes  in  or  interference  with  the  ex- 
isting haiid-br,ake  gear. 

1  he  efficiency  of  the  brake  as  an  emergency  and 
service  brake  has  recently  been  demonstrated  by  a 
scries  of  tests  carried  out  under  actual  working 
conditions  on  one  of  the  heaviest  routes  in  England. 
A  four-wheel  double-deck  car  with  two  motors  was 
used  and  some  tests  were  made  with  the  magnetic- 
track  brake  with  the  following  results : 
Emergency  Stops. 


Speed  on  .4pply- 

inc  Brake. 
25  miles  per  hour 
14  miles  per  hour 


Time  10  Stop. 
4  seconds 
1 .6    seconds 


Grade 
Down. 


Distance 

to  Stop. 
25      yards  i  in  13 

i.3  yards 


1    Level 


cable  to  be  tested,  the  cable  forming  the  primary 
of  the  transformer. 

The  device  will  be  found  very  sensitive  and  will 
work  on  single,  duplex  or  three-conductor  cable.  It 
will  be  more  sensitive  on  single-conductor  cables  than 
on  the  others.  On  single-conductor  cables  an  alter- 
nating current  of  one  ampere,  or  a  direct  current 
of  two  amperes,  will  give  a  distinct  indication.  On 
large  cables  carrying  hea\'y  currents  it  is  not  neces- 
sary for  the  iron  core  to  enclose  the  cable  com- 
pletely. 

Figs.  2  and  3  illustrate  an  electroscope  devised  for 
the  purpose  of  affording  a  rough-and-ready  means  for 
determining  the  presence  of  a  dangerous  potential  in 
an  electrical  conductor.  Workmen  are  thus  enabled 
to  make  their  own  determinations  and  take  their  own 
precautions  against  danger  to  life  before  touching 
any  electrical  conductor  that  may  carry  a  dangerous 
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potential.  In  every  large  or  small  power  station  or 
distributing  sub-station  involving  high  potentials, 
there  are  always  possibilities  which  may  cause  acci- 
dent, such  as,  for  instance,  failure  or  improper  opera- 
tion  of  switching  and  similar  apparatus,   failure  of 


CORRESPONDENCE. 


FIG.    1.       RECENT    LIVE-WIRE   TESTING    DEVICES. 
—RECEIVER   AND   TRANSFORMER   TEST   SET. 

insulation  on  cables  and  connections,  failure  and 
misunderstanding  or  confusion  on  the  part  of  .station 
or  sub-station  operating  men  in  executing  orders,  and 
so  on.  With  the  electroscope  the  workman  can,  with- 
out any  danger  W'hatever  to  himself,  determine 
whether  the  apparatus  or  conductor  is  "alive"  or  not. 
It  will  also  be  found  a  convenient  instrument  for 
the  use  of  troublemen  on  overhead  work.     By  hold- 


FIG     2.       ELECTROSCOPE   TESTER 
HELD   TO   A    "dead"   WIRE. 

ing  it  each  side  of  a  primary  fuse  block  the  indi- 
cations will  show  if  the  fuse  is  blow'n. 

The  device  consists  of  a  glass  tube,  in  which  is 
hermetically  sealed  a  copper  plate  carrying  an  indi- 
cating leaf  similar  to  that  in  the  ordinary  goldleaf 
electroscope.  In  using,  the  end  of  the  electroscope 
is  held  in  close  proximity  to  the  conductor  to  be 
tested.     It   will   indicate  positively   all    potentials    in 


FIG.  3.   ELECTROSCOPE  TESTER 
HELD  TO  A  "live"  WIRE. 

excess  of  500  volts.  If  the  conductor  is  "dead."  the 
indicating  leaf  will  remain  flat,  as  in  Fig.  2.  If  the 
conductor  is  "alive,"  the  indicating  leaf  will  tend 
to  take  a  position  at  right  angles  to  the  tube,  as  in 
Fig.  3.  It  will  not,  however,  work  on  a  grounded 
conductor,  or  a  conductor  surrounded  with  a  lead 
sheath. 


The  International  Building  Company  of  Baltimore 
City.  Md.,  has  been  incorporated  for  dealing  in  land 
and  manufacturing  and  selling  hot  water,  steam  and 
electricity  for  motive  power,  heating,  lighting,  etc., 
by  William  R.  Miller  of  Baltimore  County,  and 
Charles  R.  Habighurst.  Robert  M.  Miller.  Howard 
E.  Miller  and  Miller  R.  Creighton.  Jr..  all  of  Balti- 
more.   The  capital  stock  is  placed  at  $20,000. 


Great  Britain. 

London,  July  6. — The  question  of  surface-contact 
electric  traction  has  received  but  little  discussion  in 
this  country  hitherto,  and  no  scientific  society  has 
had  read  before  it  a  paper  on  the  subject.  Last  week, 
before  the  Incorporated  Municipal  Electrical  Asso- 
ciation, a  body  largely  composed  of  the  corporation 
electrical  engineers,  the  engineer  to  the  Wolverhamp- 
ton corporation  described  the  working  of  the  Lorain 
system  in  that  town.  The  discussion  which  followed 
showed  a  certain  amount  of  prejudice  against  the 
system,  but  the  remarks  of  the  representative  of  the 
Lorain  Steel  Company  have  a  certain  interest.  The 
engineer  to  the  London  County  Council  tramways 
gave  it  as  his  opinion  that  Wolverhampton  was  just 
the  wrong  place  to  start  such  a  system.  Mr.  Wet- 
more,  however,  was  equal  to  a  reply.  It  appears 
that  one  of  the  chief  characteristics  of  the  streets 
of  Wolverhampton  are  carts  laden  very  carelessly, 
with  all  sorts  of  scrap  iron,  pieces  of  which  contin- 
ually fall  upon  the  track,  and  it  was  with  a  full 
knowledge  of  these  facts  that  the  Lorain  company 
took  on  the  Wolverhampton  contract,  with  the  im- 
pression that  if  these  difficulties  could  be  overcome 
the  conditions  in  any  ordinary  town  would  present 
no  difficulty  whatever.  He  said  there  was  no  case 
on  record  in  which  the  armature  in  the  contact  box 
had  stuck,  and,  altogether,  the  company  was  of  the 
opinion  that  the  system  was  as  near  perfection  as 
was   possible   with   present   knowledge. 

The  question  of  running-powers  over  tramways 
lias  receii:cd  more  attention  during  this  parliamentary 
session  than  it  probably  has  at  any  other  time.  It 
may  possibly  be  remembered  that  both  a  committee 
of  the  House  of  Lords  and  afterward  a  committee 
of  the  House  of  Commons  granted  compulsory  run- 
ning-powers to  the  Tyneside  Tramways  Company 
over  a  portion  of  the  tramways  belonging  to  the 
Newcastle  corporation,  and  vice-versa,  and  one  would 
have  thought  that,  having  passed  two  such  tribunals, 
the  company  must  have  made  out  a  good  case.  The 
matter  was  brought  up.  however,  in  the  House  of 
Commons  and  a  discussion  by  the  full  House  took 
place,  with  the  result  that  the  bill  w'as  sent  back  to 
the  House  of  Commons  committee  for  different  ar- 
rangements to  be  made.  Undoubtedly,  a  narrow- 
minded  policy  is  being  pursued  by  the  local  authori- 
ties in  this  matter,  and  it  is  just  one  of  those  things 
that  tend  to  bring  true  municipal  trading  into  bad 
repute.  The  tendency  in  Great  Britain,  nowadays,  is 
for  the  local  authorities  to  regard' any  company  as 
its  natural  enemy  and  one  with  which  no  communi- 
cation of  any  kind  is  to  be  held. 

It  is  announced  that  arrangements  have  been  made 
whereby  the  English  De  Forest  Wireless  Telegraph 
Company  will  acquire  all  the  space-telegraph  patent 
rights  belonging  to  Mr.  Nevil  Maskelyne.  Mr.  Mas- 
kelyne  is  the  gentleman  who  earned  the  sobriquet 
of  "scientific  hooligan"  some  time  ago  by  interpolat- 
ing an  irreverent  remark  durino-  the  course  of  a 
lecture  at  the  Royal  Institution  by  Professor  J.  .'\. 
Fleming,  F.  R.  S.,  when  so-called  syntonized  mes- 
sages were  being  received  from  Cornwall  in  London. 

Zone  fares  have  finally  been  sanctioned  upon  the 
electrified  District  Railway,  and  the  experiment  upon 
a  line  of  such  length  will  be  watched  with  interest. 
It  is  anticipated  that  electrical  working  will  com- 
mence on  January  1st. 

The  electrical  service  upon  the  whole  of  the  37 
miles  of  line  of  the  Northeastern  railway  which  has 
been  reconstructed  for  electric  traction,  has  now 
been  commenced.  The  accelerated  service  which  the 
company  is  able  to  give  with  the  new  motive  power 
should  win  back  for  them  much  of  the  traffic  that 
has  been  abstracted  during  the  last  few  years  owing 
to  the  increasing  network  of  electric  tramways  in 
the  new  cable  district.  There  are  other  reasons, 
however,  why  the  w'orking  of  the  lines  will  be 
watched  with  critical  eyes.  Unfortunately,  one  or 
two  fatal  accidents  have  occurred  on  the  line,  due 
to  small  boys  getting  on  to  the  third  rail,  and  quite 
an  outcry  is  being  made.  A  report  is  being  pre- 
pared on  the  matter  and  perhaps  some  solution  of 
the  problem  will  be  arrived  at. 

The  new  electricity  supply  bill  which  aims  at  im- 
proving the  conditions  under  which  powers  for  the 
supply  of  electricity  are  now  granted,  is  now  before 
a  House  of  Lords  committee.  For  many  years  the 
industry  as  a  whole  has  been  seeking  some  such 
reforms,  and  yet  immediately  an  effort  is  made  to 
meet  the  necessities,  the  municipalities  are  at  once 
up  in  arms  to  preserve  their  existing  rights,  as  they 
put  it.  There  seems  to  be  a  horrible  dread  that  the 
companies  will  get  more  out  of  the  proposal  than 
the  municipalities  themselves,  and  if  their  views  are 
adopted,  this  will  go  a  long  way  toward  defeating 
the  very  object  for  which  the  bill  was  framed.  In 
fact,  at  present  it  looks  much  as  if  the  large  amount 
of  opposition,  to  the  various  clauses  will  prevent  the 
bill  passing  the  session  at  all.  G. 


New  York. 

New  York,  July  16. — The  Rapid  Transit  com- 
missioners have  favorably  reported  on  a  proposal  for 
the  construction  of  a  subway  under  Sixth  Avenue 
for  the  tracks  emerging  from  the  proposed  tunnel  of 
the  New  York  and  New  Jersey  company.  These 
tracks,  if  authorized,  will  be  at  a  sufficient  depth  be- 
low the  surface  to  allow  of  a  second  subway  being 
made  above  them.     Arguments  have  been  heard  this 


week  between  representatives  of  the  New  York  and 
New  Jersey  Railroad  Company  and  the  Lackawanna 
railroad  as  to  the  alleged  interference  with  the  lat- 
ter'g  privileges  by  the  construction  of  the  proposed 
tunnel  under  the  Hudson  River.  The  Lackawanna 
counsel  claimed  that  his  company  would  be  prevented 
from  carrying  out  contemplated  improvements. 

John  B.  ilcDonald,  contractor  for  the  New  York 
subway,  announces  that  a  school  of  instruction  for 
future  employes  has  been  opened  under  the  charge  of 
Jackson  Bell,  R  Dutcher  and  James  Dougherty, 
three  highly  experienced  Manhattan  railway  men. 
.Applicants  for  instruction  must  be  between  the  ages 
of  21  and  40,  and  when  appointed  w'ill  receive  from 
$1.50  to  $3.50  per  day. 

A  majority  of  judges  of  the  Appellate  Division  of 
the  Supreme  Court  have  decided  that  the  granting 
of  transfers  by  surface  railways  is  not  mandatory, 
but  that  the  traction  corporations  are  bound  never- 
theless to  consider  the  convenience  of  the  public  in 
this  matter.  This  decision  leaves  the  .general  position 
unchanged,  for  there  is  no  standard  of  public  con- 
venience in  this  city. 

Bridge  Commissioner  Best,  on  the  last  day  of  this 
month,  will  open  bids  for  the  wiring  of  the  trolley 
tracks  over  the  Williamsburg  bridge.  He  promises 
that  electric  cars  shall  be  running  over  ihe  southern 
track  of  the  bridge  on  September  1st,  and  on  the 
northern  tracks  on  October  ist. 

Judge  Kelley.  on  Saturday,  last,  gave  an  unex- 
pected decision  to  the  effect  that  such  franchises  of 
the  Brooklyn  Rapid  Transit  Company  as  have  not 
been  operated  wathin  five  years  of  their  original 
granting  are  void.  Judge  Kelley  was  formerly  coun- 
sel for  the  Long  Island  railroad  and  has  an  intimate 
personal  knowledge  of  local  street  franchise  condi- 
tions. The  Brooklyn  Rapid  Transit  owns  quite  a 
number  of  unutilized  franchises,  which  will  be  af- 
fected by  this  decision  unless  it  is  reversed. 

The  announcement  previously  made  in  this  column 
that  the  Consolidated  Gas  Company  was  taking  over 
the  Westchester  Lighting  Company  has  been  denied, 
but  from  a  certificate  of  incorporation  filed  this  week 
is  appears  that  the  Westchester  concern  proposes  to 
absorb  a  portion  of  the  New  York  business.  The 
new  incorporation  has  the  title  of  the  New  York 
and  Westchester  Lighting  Company,  with  a  capital 
of  $250,000,  organized  for  the  purpose  of  supplying 
gas  and  electricity  for  lighting,  heating  and  power  in 
the  entire  city  and  county  of  New  York,  the  cities  of 
Yonkers,  New  Rochelle  and  Mount  Vernon,  and 
about  30  towns  in  New  York  state  south  of  Al- 
bany. The  office  of  the  company  is  to  be  at  Port- 
chester  and  the  directors  are,  Cortland  Betts,  of 
Morristown,  N.  J. ;  Frederick  W.  Gilbert,  of  209 
Clinton  Street,  Brooklyn,  and  Joseph  E.  Freeman, 
107  West  Eighty-second  Street,  New  York. 

In  addition  to  the  bid  of  the  Nassau  Light  and 
Power  Company  for  the  public  lighting  of  the  Mer- 
rick district,  Hempstead.  L.  I.,  as  already  announced, 
the  Queens  Borough  Gas  and  Electric  Light  Com- 
pany has  offered  to  provide  lamps  at  the  rate  of  $25 
flat.  The  bids  will  not  be  acted  upon  until  the 
legality  of  the  stipulation  that  the  cost  is  not  to  ex- 
ceed $18  per  lamp  has  been  decided. 

A  number  of  electric  lights  are  being  put  along 
the  beach  adjacent  to  Dreamland,  Coney  Island,  in 
order  that  patrons  of  this  pleasure  resort  may  bathe 
in  the  ocean  after  dark. 

The  General  Electric  Company  is  looking  forward 
to  good  business  during  the  ensuing  12  months. 
Its  trade  in  turbine  engines  is  expanding,  and  it  is 
getting  quite  a  share  of  contracts  in  connection  with 
the  conversion  of  steam  lines.  The  company  is  in 
the  market  for  tlie  delivery  of  3,200  tons  of  pig  iron 
in  September. 

The  Keystone  Electric::l  Engineering  and  Supp'jr 
Company  has  been  incorporated  this  week  with  a 
capital  of  $5,000.  The  local  directors  are  Henry 
Mellenhauseii  and  William  Hewins. 

The  New  York  Telephone  Company  announces 
that  it  will  give  a  reward  of  $250  for  the  arrest  and 
conviction  of  any  person  who  criminally  receives  any 
of  the  company's  propertj'. 

The  local  authorities  at  .Amityville,  L.  I.,  have  no- 
tified the  New  York  and  Long  Island  Telephone 
Company  that  the  present  overhead  w-ires  must  be 
placed  underground. 

David  Campbell,  who  has  been  employed  on  w-hat 
is  now  the  Brooklyn  Rapid  Transit  system  for  the 
last  50  years,  has  been  granted  two  weeks'  vacation. 
During  his  term  of  service  he  has  been  conductor, 
collector  and  ticket  taker. 

It  was  announced  this  week  that  the  New  York 
Herald  has  discontinued  its  space-telegraph  sta- 
tion on  the  Nantucket  Lightship  at  the  request  of 
the  United  States  Lighthouse  Board.  For  about 
two  years  past  incoming  and  outgoing  Atlantic  lin- 
ers have  been  reported  from  Nantucket  with  almost 
uniform  reliability.  The  action  of  the  board  is  al- 
leged to  have  resulted  from  representations  made  by 
the  German  government,  but  such  an  explanation  is 
almost  incredible.  D.  W.  W. 


New  England. 

Boston,  July  16. — Employes  of  the  Chase-Shawmut 
Compan3^  while  engaged  in  work  for  the  electrical 
equipment  of  the  tunnel  in  the  vicinitj-  of  the  old 
State  House,  last  Wednesday  morning,  were  routed 
by  the  explosion  of  a  small  gasoline  furnace  used 
by  them  in  their  work,  but  happih'  none  was  seri- 
ously injured. 

On  July  I2th  the  members  of  the  city  government 
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of  Salem,  Mass.,  were  the  guests  oi  James  F.  Shaw 
of  the  Boston  and  Worcester  and  connected  trolley 
systems  for  a  run  from  Salem  to  Worcester,  a  dis- 
tance of  66  miles,  and  return.  A  dinner  at  the  Sub- 
urban Driving  Club  in  Shrewsbury,  and  a  circuit  of 
Lake  Quinsigamond  were  features  of  the  day's  out- 
ing. The  run  of  66  miles  from  city  to  city  is  said 
to  be  the  longest  continuous  trip  by  a  single  car  in 
New  England. 

The  selectmen  of  Hull,  Mass.,  in  which  town  Nan- 
tasket  Beach  is  located,  have  been  asked  to  permit 
the  establishment  of  a  trackless-trolley-vehicle  .sys- 
tem in  town,  to  run  between  pleasure-resort  points 
along  the  shore  roads,  similar  to  those  in  use  in 
European  countries. 

The  Edison  Electric  Illuminating  Company  of 
Boston  will  have  its  new  units  at  the  L  Street  plant 
in  South  Boston  in  operation  in  a  very  short  time. 
One  of  them  will  be  in  readiness,  probably,  before 
the  close  of  this  month  and  the  other  earlv  in  Au- 
gust. When  in  full  working  order  and  connected 
with  the  suburban  plants  that  have  been  acquired  by 
the  company,  the  power  plants  in  the  outlying  dis- 
tricts will  be  shut  down  and  current  will  reach  the 
consumers  from  Boston. 

The  Stockbridge  Electric  Company  of  Stockbridge, 
Mass.,  has  been  organized  to  manufacture  electrical 
appliances  under  the  patents  of  Stephen  D.  Field, 
who  has  a  number  of  valuable  inventions — including 
an  amplifier  for  cable  messages,  obviating  the  neces- 
sity for  repetitions;  a  multiple  telegraph  instru- 
ment, an  electric-light  service  meter,  and  other  de- 
vices. The  organizing  has  been  effected  under  New 
Jersey  laws ;  the  capitalization  is  $25,000,  all  sub- 
scribed, and  the  officers  and  principal  stockholders 
are:  President,  Rutherford  B.  Trowbridge,  New 
Haven ;  vice-president,  Stephen  D.  Field,  Stock- 
bridge  ;  treasurer,  Robert  C.  Stetson,  Stockbridge. 
The  workshops  of  the  new  concern  will  be  in  Stock- 
bridge. 

Incorporator^  of  the  Fitchb'urg  and  Nashua  Elec- 
tric Railway  Company  contemplate  the  constniction 
of  a  12-mile  link  between  the  New  Hampshire  Trac- 
tion Company's  system  in  Southeastern  New  Hamp- 
shire— through  Nashua  in  that  state,  bridging  the 
Merrimack  River  north  of  the  city — and  the  New 
York,  New  Haven  and  Hartford's  trolley  system  in 
Central  Massachusetts  and  Connecticut.  Such  a 
scheme  would  present  an  outer  encirclement  for  the 
Boston  and  Northern  road,  which  in  turn  encircles 
the  Boston  elevated  road,  centered  in  the  Hub  and 
its   suburbs. 

The  Waltham  Street  Railway  Company  was  a  pe- 
titioner before  the  Massachusetts  railroad  commis- 
sioners. July  I2th,  for  an  increase  of  $40,000  in  the 
capital-stock  issue  of  the  corporation. 

A  power-supply  plant,  to  furnish  electric  power 
to  the  Hoosac  Valley  Street  Railway  Company,  the 
Pittsfield  Electric  Street  Railway  Company,  the  Stan- 
ley Electric  Company,  and  other  large  concerns  in 
Berkshire  County,  is  contemplated  by  officials  of  some 
of  the  concerns  that  would  utilize  such  a  service. 

Work  on  the  construction  of  the  Rockland,  South 
Thomaston  and  Owl's  Head  railway  in  Maine,  now 
nearing  completion,  was  interrupted  a  few  days  ago 
by  the  placing  of  an  attachment  for  $30,000  thereon 
at  the  behest  of  M.  Sorretto  of  Boston,  the  con- 
^  tractor.  President  C.  E.  Meservey  of  the  railway 
company  states  that  the  trouble  was  due  to  a  con- 
troversy between  the  contractor  and  the  company 
concerning  extra  work.  Boston  capitalists,  including 
Bordman  Hall  and  J.  H.  Dalton,  are  among  the 
promoters  of  the  road.  B. 


Michigan. 

Detroit,  July  16. —  The  Detroit  aldermen  have  re- 
quested that  an  ordinance  be  drafted  which  will  com- 
pel the  street-railway  companies  of  Detroit  to  change 
their  style  of  fenders.  With  a  crowd  on  the  rear 
platform  the  present  fenders  on  the  cars  are  elevated 
from  14  to  16  inches,  and  they  are  no  protection  to 
life    whatever. 

There  is  a  plan  on  foot  for  a  municipal  lighting 
plant  at  Traverse  City.  At  present  the  street  lights 
cost  $4,600  annually.  It  is  estimated  that  a  plant 
could  be  installed  in  connection  with  the  city  water- 
works for  $16,000,  and  operated  with  no  additional 
cost  for  fuel.  The  matter  will  be  considered  by  the 
council  at  the  next  meeting. 

The  Common  Council  of  Pontiac  has  decided  to 
advertise  for  new  bids  for  lighting  the  city.  It  has 
also  decided  to  engage  A.  S.  Hatch,  electrical  engi- 
neer of  Detroit,  to  prepare  specifications  on  which 
the  new  bids  will  be  based. 

Manistiquc  will  spend  about  $50,000  for  electric- 
light  and  power  improvements. 

.According  to  the  statement  given  out  by  the  Mu- 
nicipal Lighting  Commission  of  Detroit,  an  arc  lamp 
costs  $41.03  a  year.  This  is  a  reduction  of  nearly 
$1  from  figures  shown  last  year.  The  total  cost  of 
operating  the  plant  is  given  as  $123,093.99.  One 
hundred  atid  forty-three  new  arc  lamps  were  in- 
stalled during  the  year.  The  amount  spent  for  in- 
vestment during  the  whole  year  is  estimated  at  $63,- 
QO3.97.  .\fter  allowing  for  depreciation,  the  plant 
shows  a  net  investment  of  $824,021.24. 

Following  the  consolidation  or  arrangements  for 
a  community  of  interests  between  the  Detroit,  Ypsi- 
lanli,  .\nn  Arbor  and  Jackson,  the  Jackson  city  lines 
and  the  Consolidated  Traction  Company's  lines 
comes  the  announcement  that  extensive  improvements 
are  to  be  made  in  the  line  west  of  Cltelsea  in  the 
way  of  a  new  Y,  to  connect  the  tracks  of  the  Con- 


solidated company  where  it  branches  oft"  to  Wolf 
Lake,  so  as  to  admit  of  running  excursions  to  Wolf 
Lake  from  Ann  Arbor  and  Jackson.  Arrangements 
ha\e  also  been  made  west  of  Grass  Lake  to  use 
the  five-mile  stretch  in  which  the  Ann  Arbor  line 
parallels  the  Consolidated  line,  and  which  practically 
gives  them  a  double  track  for  five  miles  out  of  Jack- 
son, ilessrs.  Hawks  and  Angus  left  this  week  for 
New  York  on  business  in  connection  with  the  road. 

The  village  of  Shelby  has  been  confronted  with 
the  proposition  of  either  shutting  down  the  mu- 
nicipal lighting  plant  or  raising  the  rate  so  as  to 
put  the  plant  on  a  self-supporting  basis.  It  is  pos- 
sible that  the  outcome  of  the  matter  may  be  the 
installation  of  a  new  plant,  the  present  one  being 
inadequate  to  supply  the  needs  of  the  village. 

The  new  Detroit,  Monroe  and  Toledo  Short  Line 
electric  road  has  been  completed  from  Detroit  to 
Sibley,  the  nearest  point,  and  is  transferring  its 
passengers  to  Detroit.  It  is  well  built  and  very 
smooth.  The  track  is  rock-ballasted  and  admits  of 
very  fast  time  being  made.  The  road  is  built  upon 
private  right-of-way.  The  traffic  since  its  completion 
has  been  very  good  and  a  large  amount  of  good 
through  business  is  expected. 

The  Simpson  Computing  Company,  now  located  at 
Elkhart,  will  immediately  move  to  Detroit.  The  fac- 
tory employs  too  men.  It  is  understood  that  nearly 
all  of  these  men  will  move  to  Detroit.         C.  G.  W. 


Ohio. 

Cleveland,  July  16. — In  the  case  of  W.  L.  Snyder 
against  the  Springfield-Xenia  Traction  Company  the 
Common  Pleas  Court  of  Clarke  County  has  allowed 
a  decree  of  foreclosure  and  an  order  of  sale  in 
favor  of  the  Cincinnati  Trust  Company,  which  holds 
the  mortgage.  The  date  of  sale  has  not  yet  been  set. 
Fred  Green,  former  manager,  is  the  receiver.  It 
is  stated  that  the  bondholders  committee  has  ar- 
ranged to  buy  in  the  road  and  reorganize  the  com- 
pany. The  committee  consists  of  James  M.  Hutton 
of  Cincinnati  and  W.  H.  Lamprecht  and  W.  S.  Hay- 
den  of  Cleveland.  There  are  now  $500,000  bonds 
outstanding. 

Contracts  have  now  been  let  for  the  completion 
of  the  Fort  Wayne,  Van  Wert  and  Lima  road.  The 
Coon-Hogue  Company  of  Indianapolis  will  lay  the 
rails  and  put  in  the  overhead  work,  the  Cambria 
Steel    Company    furnishing   the    steel. 

The  Village  Council  of  Norwood  has  sold  $6,000 
electric-light  improvement  bonds.  They  run  25 
years  and  draw  4%  per  cent,  interest. 

The  Columbus,  Buckeye  Lake  and  Newark  has 
established  a  fast,through  service  from  Columbus  to 
Zanesville,  effective  July  isth.  Cars  will  leave  each 
place  on  the  hour  and  the  schedule  time  has  been 
fixed  at  three  hours  flat.  The  local  service  will  not 
be  disturbed. 

It  is  reported  that  Superintendents  Gunn  and 
Brown,  in  the  service  of  the  Dayton,  Springfield 
and  Urbana,  have  resigned,  as  has  Freight  Agent 
Mench,  and  that  still  others  will  follow  them.  G.  F. 
Mansell  has  been  appointed  auditor  of  the  company. 
It  is  not  known  what  has  caused  the  changes. 

The  Columbus  Railway  and  Light  Company  has 
refused  to  allow  a  claim  of  nearly  $1,500  for  out- 
ages, and  if  the  city  insists  the  company  may  turn 
the  lights  off.  The  company  is  furnishing  lights 
without  contract  until  the  city  plant  can  be  got  in 
operation. 

A  report  has  been  current  that  Horace  E.  Aii- 
drews  has  closed  a  deal  for  the  Syracuse  Rapid 
Transit  Company's  property  and  will  as  soon  as 
possible  join  it  and  the  Utica  and  Mohawk  Valley 
line,  'which  he  and  his  syndicate  own.  In  connec- 
tion with  this  story  is  another,  that  as  soon  as  the 
purchase  of  the  Syracuse  road  is  consummated  both 
it  and  the  Mohawk  Valley  will  be  turned  over  to 
the  Vanderbilt  interests  that  are  now  seeking  to 
establish  a  big  traction  system  in  New  York  state. 
There  have  been  rumors  that  all  the  traction  roads 
of  Northern  Ohio  might  be  combined  under  the  con- 
trol of  the  Vanderbilts. 

The  Lake  Shore  electric  railway  has  made  a  num- 
ber of  traffic  connections  with  steam  roads  running 
west  and  has  developed  quite  a  bit  of  new  business 
in  that  way.  The  roads  each  get  their  full  fare,  but 
the  average  rate  to  the  passenger  is  less  than  it  would 
be  to  go  by  steam  route  all  the  way.  The  steam 
roads  also  get  considerable  business  in  that  way 
that  would  go  to  competitors  were  it  not  for  the 
connections  with  the  electric  line.  Quite  a  little  St. 
Louis  and  other  western  business  has  been  worked 
up  in  this  way. 

Reports  from  Springfield"  indicate  that  a  company 
has  been  formed  for  the  purpose  of  purchasing  the 
lighting  plant  from  the  Appleyard  interests.  The 
company  hold.s  a  franchise  for  hot-water  heating 
as  well  as  light,  and  the  new  concern  desires  not  only 
to  put  in  a  new  and  modern  light  plant  but  to  estab- 
lish a  heating  plant  to  be  operated  with  the  same 
power  plant. 

For  the  year  ended  May  31st  the  report  of  the 
Cincinnati,  Dayton  and  Toledo  railway  shows  net 
income  of  $6,021,  as  compared  with  $24,008  in  1903. 
The  gross  earnings  were  $502,990,  as  compared  with 
$489,493  last  year,  bul  the  operating  expenses  were 
$301,787  in  comparison  with  $271,812  last  year.  This 
reduced  the  net  income  from  $217,680  to  $201,202. 

The  National  Electric  Porcelain  Company  of  East 
Liverpool  has  been  incorporated  with  a  capital  stock 
of  $50,000  by  George  P.  Ikert,  George  Kaufman. 
G.  S.  Thompson,  P.  V.  Macklc  and  others. 

O.  M.  C. 


Indiana. 

Itidianapolis,  July  18.— W.  B.  Wright,  formerly 
auditor  of  the  Indianapolis  Journal  Company,  has 
been  appointed  auditor  of  all  departments  of  the  In- 
dianapolis and  Cincinnati  Traction  Company,  with 
offices  in  the  State  Life  Building  in  this  city.  Mr. 
Wright  formerly  lived  at  Connersville. 

With  the  completion  of  the  Northwestern  traction 
line  and  the  car  sheds  almost  completed  for  the 
.Anderson  and  Noblesville  line,  the  city  of  Lebanon 
is  taking  on  new  life.  The  Boone  County  farms 
tributary  to  the  city  are  recognized  as  among  the 
\er3^  best  in  the  state,  and  the  new  factory  interests 
are  now  adding  an  element  which  contributes  to  the 
prosperity  of  the  community. 

The  final  report  of  the  Union  Trust  Company,  re- 
ceiver for  the  Home  Heating  and  Lighting  Com- 
pany of  Indianapolis  has  been  filed  in  Superior  Court 
and  approved  by  Judge  Carter.  The  Union  Trust 
Company  resigned  as  receiver  on  June  30th,  having 
served  two  months,  when  objection  was  made  be- 
cause of  the  connectioi^  of  Samuel  E.  Rauh  with  both 
the  heating  company  and  the  trust  company.  A 
balance  of  $1,036.95  is  turned  over  to  the  Marion 
Trust  Company,  which  succeeded  to  the  receivership, 
and  $150  is  given  the  LInion  Trust  Company  for  its 
services. 

The  Jeffersonville  City  Railway  Company  has 
made  the  first  step  toward  extending  its  lines  to  the 
surrounding  towns,  and  Manager  J.  H.  Duffy  states 
that  within  six  months  almost  every  town  within  a 
radius  of  25  miles  will  be  linked  to  Jeffer- 
sonville with  electric  railways.  The  first  line  is-  to 
touch  at  Utica,  Prather,  Charlestown,  Otisco,  New 
Washington  and  adjacent  towns,  and  it  will  ulti- 
mately be  pushed  to  Madison. 

B.  B.  Jones  has  been  working  steadily  for  several 
months  on  an  interurban  railway  to  be  built  from 
Columbus  through  Azalia,  to  the  south  line  of  the 
county,  where  Jackson,  Jennings  and  Bartholomew 
Counties  meet,  and  from  there  either  to  Seymour  or 
to  North  Vernon.  He  has  $30,000  subscribed  for 
stock  in  the  proposed  road  and  hopes  to  double  tliis 
amount  in  the  next  month.  The  company  will  in- 
corporate at  $60,000.  If  the  line  comes  to  Seymour 
it  is  the  purpose  to  extend  it  on  to  Louisville. 

Plans  for  the  reorganization  of  the  Chicago  and 
South  Shore  Railway  Company  are  rapidly  being 
formulated,  and  from  present  indications  it  will  be 
possible  to  close  up  the  receivership  in  September, 
at  which  time  the  system  will  be  sold  at  public  sale 
under  the  direction  of  Judge  Anderson  of  the 
United  States  District  Court  at  Indianapolis.  The 
new  company  will  be  composed  principally  of  the 
bondholders  of  the  road,  and  they  will  be  in  a  posi- 
tion to  make  a  better  offer  for  the  system  than  any 
outsiders.  The  reorganized  company  will  be  ready 
to  step  in  as  soon  as  the  receivership  is  closed  up 
and  the  road  sold,  should  it  be  the  purchaser,  as  it 
undoubtedly  will  be.  The  bondholders'  committee, 
which  recently  made  an  inspection  of  the  system, 
was  composed  of  T.  W.  Spence  and  F.  H.  Spence 
of  Milwaukee,  Wis. ;  R.  L.  Henry,  Chicago ;  A.  D. 
Mallory,  Batavia,  III.,  and  M.  A.  Hews,  Chicago. 
The  committee  was  accompanied  by  Receiver  F.  H. 
Fitch  of  Chicago  and  Receiver  Lemuel  Darrow  of 
Laporte.  The  committee  was  exceedingly  grati- 
fiecl  at  the  excellent  condition  of  the  road  and  the 
improvements  that  had  been  made  during  the  re- 
ceivership. 

The  Jeffersonville  City  Council  has  adopted  an 
ordinance  permitting  the  Louisville  and  Southern 
Indiana  Traction  Company  to  build  an  approach  to 
the  Big  Four  bridge  viaduct  from  Court  Avenue  to 
Market  Street.  This  means  that  the  trolley  cars 
win  be  running  from  New  Albany  to  Louisville 
via  Jeffersonville  'and  the  bridge  within  a  few 
months. 

Financial  men  in  Louisville,  Ky.,  are  taking  quite 
an  interest  in  the  Louisville  and  Southern  Indiana 
Traction  Company  and  within  the  last  few  weeks 
have  purchased  about  $100,000  of  its  bonds.  The 
bond  issue  for  the  present  will  be  $300,000.  The 
authorized  capital  stock  is  $2,000,000  common  and 
$1,000,000  preferred.  The  indications  are  that  this 
will  be  one  of  the  leading  roads  of  Southern  Indi- 
ana. Its  rights  and  franchises  are  much  more  valu- 
able now  since  it  has  gained  an  entrance  t(^  Louis- 
ville over  the  Big  Four  bridge.  T.  N.  C. 


Dominion  of  Canada. 

Winnipeg,  Man.,  July  15. — Winnipeg  has  the 
greatest  electrical-power  possibilities  outside  of  Ni- 
agara Falls,  in  the  Dominion  of  Canada,  and  a  com- 
bination of  capitalists  has  within  the  last  few  days 
been  formed  to  develop  the  great  water  power.  It 
is  located  at  Silver  Falls  on  the  Winnipeg  River 
and  will  furnish  an  ample  supply  of  power  and 
light  to  Winnipeg  for  years  to  come.  The  company 
has  been  incorporated  by  the  Manitoba  Legislature 
under  the  name  of  the  Manitoba  Water  Power 
Electrical  Company,  with  a  capital  of  $5,000,000. 
Following  are  the  officers :  President,  Hugh  J. 
Macdonald,  K.  C,  ex-premier  of  Manitoba;  vice- 
president,  Daniel  McM'illan,  lieutenant-governor  of 
Manitoba ;  secretary  and  treasurer,  R.  P.  Roblin. 
jircmier  of  Manitoba. 

A  general  meeting  of  the  .shareholders  of  the  Win- 
nipeg Electric  Street  Railway  Company  has  been 
r.nlled  for  August  2d  at  the  company's  offices  in 
Winnipeg  to  consider  the  purchase  of  the  capital 
stock    of    the    Winnipeg    General    Power    Company. 
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WESTERN     KLFXTRICIAX 


Mr.  F.  S.  Kilby,  late  of  Port  Arthur,  has  been  ap- 
pointed inspector  of  the  Winnipeg  street-railway 
company. 

The  council  of  Brighton,  Ont,  has  decided  to  sub- 
mit a  bj'^-law  to  the  property  owners  on  August  9th 
for  the  purchase  of  $20,000  first-morgage  bonds  of 
the  Ontario  Electric  Railway  Company. 

A  by-law  to  purchase  the  electric-light  plant  and 
run  it  as  a  municipal  concern  has  been  carried  by 
the  taxpayers  of  Thamesville,  Ont. 

General  Manager  W.  C  Hawkins  of  the  Hamilton 
Radial  Electric  Railway  is  advertising  for  bids  for 
the  extension  of  the  street  railway  from  its  present 
terminus  at  Birmington  to  the  town  of  Oakville.  a 
distance  of  lo^-i  miles. 

J.  W.  Ross  and  others  of  the  town  of  Hawksburry 
have  been  incorporated  as  the  Haw-ksburry  Electric 
Light  and  Power  Company,  with  a  capital  stock  of 
$100,000.     Headquarters  are  in  Hawksburry,  Ont. 

The  St.  John  Street  Railway  Company  has  been 
making  some  improvements  and  additions  to  its 
plant  for  the  operation  of  its  railway  system  and  the 
lighting  system.  It  has  put  in  a  Corliss  horizontal 
compound-condensing  engine  which  can  be  worked 
up  to  1,500  horsepower.  A  new  generator  has  been 
supplied  by  the  Canadian  General  Electric  Company 
of  Toronto.  It  is  a  65G-kilowatt  machine  direct  con- 
nected. The  company  retains  in  addition  to  this 
new  power  producer  all  the  other  machinery  which 
was  used  in  the  conduct  of  the  street-car  service. 
This  company  also  owns  and  operates  the  electric- 
lighting  plant,  of  which  all  the  lighting  machinery 
has  been  renewed  enlirely.  The  present  plant  gives 
the  railway  company  power  to  increase  the  service 
50  per  cent.,  and  it  is  capable  of  standing  a  much 
heavier  overload  for  a  time. 

The  taxpayers  of  Kingston,  Ont.  having  paid 
$182,000  for  the  electric-lighting  plant  formerly 
owned  by  a  private  company,  are  now  about  to  spend 
another  $100,000  to  bring  the  plant  thoroughly  up 
to  date  and  to  equip  it  for  any  increases  in  business. 
The  company  which  owned  the  plant  made  a  yearly 
profit  of  $20,000,  and  the  council  thinks  this  can  be 
increased  to   $30,000. 

The  Toronto  Street  Railway  Company  has  now' 
completed  the  doubling  of  its  po\\er-plant  capacity, 
which  was  begun  last  fall.  A  few  days  ago  the  new 
storage  batteries  were  connected  up  and  the  surplus 
pow-er  generated  during  the  hours  of  the  light  load 
was  stored  to  assist  in  the  work  of  transporting  the 
crow^ds  at  six  o'clock  in  the  evening.  During  the 
day  6.000  horsepower  is  stored  up.  \vhich  may  either 
be  utilized  in  the  hour  between  5:30  and  6:30  p.  m. 
or  called  into  sen'ice  in,  any  quantity  desired  and 
distributed  over  a  longer  period.  The  maximum 
capacity  of  the  storage  batteries  is  6,oco  horsepower 
for  an  hour.  H. 


Texas  and  Mexico. 


Austin,  Texas,  July  14. — The  Pleasure  Pier  Trac- 
tion Company  has  been  orcranized  at  Port  Arthur, 
Texas,  for  the  purpose  of  constructing  and  operating 
a  suburban  electric  railway,  electric  nower  plant  and 
union  depot.  John  A.  Young  is  one  of  the  incor- 
porators. 

L.  W.  Dunn  and  associates  are  promoting  the  proj- 
ect of  constructing  a  street-railway  system  and  in- 
stalling an  electric-light  nlant  at  Cleburne,  Texas. 

It  is  reported  that  the  Galveston  City  Railway  Com- 
pany of  Galveston,  Texas,  will  make  extensions  and 
improvements  to  its  system. 

The  plans  have  been  completed  for  the  early  erec- 
tion of  a  new  power  plant  at  Dallas,  Texas,  by  the 
Dallas  Light  and  Pow-er  Company.  The  new  plant 
will  cost  about  $500,000.  The  plant  wall  be  com- 
pleted and  ready  for  operation  in  about  a  year.  The 
old  steam  engines  now  in  use  will  be  replaced  with 
steam  turbines. 

The  City  Council  of  Fort  Worth,  Texas,  has  passed 
an  ordinance  authorizing  the  Northern  Texas  Trac- 
tion Company  to  immediately  construct  certain  pro- 
posed extensions  of  its  lines  in  Fort  Worth. 

A  local  company,  with  a  capital  stock  of  $50,000.  is 
building  a  street-railway  line  Aldama,  Mexico.  The 
stockholders  are  Aureliano  Navarro,  Celso  Aguirre 
and  Francisco  Hermosillo. 

A  German  company  is  making  a  strong  effort  to 
obtain  from  the  municipal  authorities  of  Guanajuato, 
Mexico,  a  franchise  for  the  establishment  and  opera- 
tion of  an  electric-light  and  power  plant.  The  pres- 
ent contract  which  the  city  has  w^ith  the  existing 
American  company  expires  next  month. 

A  tunnel  400  meters  long  is  being  constructed 
through  a  mountain  near  Colima.  Mexico,  for  the 
purpose  of  affording  a  channel  for  the  water  that  is 
to  te  conveyed  from  the  Naranja  River  to  be  used 
in  operating  the  electric  power  plant  that  is  to  operate 
the  proposed  electric  street-railway  system  in  Colima, 
as  well  as  to  furnish  the  city  with  electric  lights. 

The  City  Council  of  Teocaltiche,  state  of  Jalisco, 
has  granted  a  franchise  for  the  e'stablishment  of  an 
electric-light  and  power  plant  there. 

Arrangements  are  being  made  by  Antonio  A.  Mott 
for  the  establishment  of  an  electric  power  plant  near 
Coatsacoalcos  on  the  Ozoloapam  River.  Isthmus  of 
Tehuantepec,  Mexiccx.  to  generate  electrical  energy' 
for  the  various  plantations  and  mills  of  that  section^ 
There  are  many  American  planters  on  the  Isthmus  of 
Tehuantepec.  and  they  have  adopted  ihe  latest  me- 
chanical methods  of  handling  their  crops. 

The  Federal  District  Railway  Company  of  the  City 
of  Mexico  has  under  consideration  plans  for  the  con- 
struction and  operation  of  an  electric  belt  line  around 


the  city.  The  proposed  line  will  pass  through  all  of 
the  principal   suburbs  of  the  city. 

An  electric-light  plant  is  to  be  installed  at  San- 
tiago Ixquintla,  Mexico. 

It  is  stated  that  S.  Pearson  &  Son  of  London, 
England,  who  own  the  street-railwav  system  at  Vera 
Cruz.  Mexico,  will  soon  let  the  contract  for  nearly 
$300,000  worth  of  equipment  for  the  lines.  The 
plans  of  the  firm  contemplate  converting  the  system 
into  electric  traction  and  the  extension  of  the  ex- 
isting lines.  It  is  reported  that  this  firm  is  negotiat- 
ing for  the  purchase  of  other  street-railway  systems 
in  Mexico. 

A  large  electric  power  plant  has  just  been  installed 
by  the  Rothschild  syndicate  at  its  Inguaran  copper 
mines,  in  the  state  of  Michoacan,  Mexico.  This  plant 
is  used  to  operate  the  mines  of  the  syndicate.  It 
also  contemplates  the  construction  of  an  electric  rail- 
way from  the  mines  to  a  point  on  the  National  rail- 
road of  Mexico. 

Official  announcement  is  made  of  the  purchase  of 
the  railroad  which  extends  from  the  outskirts  of 
the  city  of  Guadalajara,  Mexico,  to  the  Grand  Canyon 
of  the  Santiago  River  by  Jose  Maria  Bermejillo,  who 
will  operate  the  road  in  connection  with  his  system 
of  street-railway  lines  in  that  city.  It  is  Mr.  Berme- 
jillo's  intention  to  operate  the  new  line,  as  well  as  his 
city  system  of  railway,  with  electric  power.  Pending 
this  improvement,  animal  traction  will  be  used  on 
the  scenic  road. 

Arrangements  are  being  made  for  the  transmission 
of  electric  power  to  the  mining  camp  of  El  Oro. 
Mexico,  from  the  plant  of  the  Mexican  Light  and 
Power  Company  at  Necaxa,  a  distance  of  161  miles. 
Many  of  the  prominent  mining  companies  have  con- 
tracted to  use  the  power,  these  contracts  aggregating 
nearly  8.000  horsepower.  R.  M'.  Raymond,  general 
manager  of  the  El  Orb  Mining  and  Railway  Com- 
pany, says  that  his  company  will  use  about  2,500 
horsepower  and  that  the  electrical  machinery  neces- 
sary at  the  mines  will  cost  about  $75,000.  It  is  esti- 
mated by  experts  that  the  use  of  electric  power  will 
make  a  saving  of  about  25  per  cent,  in  the  cost  of 
operating  the  stamp  mills  and  other  machinery.     H. 


council  for  a  franchise  for  putting  in  gas  for  heat- 
ing and  lighting,  and  F.  W.  Dickey  and  farmers  in 
the  vicinity  want  to  put  in  a  telephone  line. 

S.  H.  Bell,  acting  in  the  interest  of  Henry  Hew- 
ett,  Jr.,  of  Tacoma,  has  signed  all  relinquishments 
of  the  rights  of  the  latter  in  the  Sumpter-Bourne 
railway  project. 

The  Lewiston  (Idaho)  Gas  Company  is  contem- 
plating the  construction  of  a  $50,000  gas  plant. 

P. 


Pacific  Slope. 

San  Francisco,  July  15. — On  the  occasion  of  the 
twenty-ninth  triennial  conclave  of  the  Knights  Tem- 
plar, which  will  be  held  in  San  Francisco  in  Sep- 
tember, a  beautiful  electrical  illumination  will  be 
made.  Some- idea  of  the  extent  of  this  illumination 
can  be  gained  from  the  size  of  the  figures.  The  low- 
est bid  for  the  plant  is  $53,000,  and  for  the  current. 
$25,000,  and  this  in  the  face  of  keen  competition  and 
close  figuring.  Over  150,000  lamps  and  10.000  Chinese 
and  Japanese  lanterns  will  be  used.  Union  Square 
will  be  the  center  of  attraction  and  will  be  sur- 
rounded by  a  colonnade  of  ornamental  pillars,  while 
within  and  surrounding  the  Dewey  monument  will 
be  a  small  palisade.  These  >vill  be  connected  by 
strings  bearing  multitudes  of  lamps  and  woven  in 
fantastic   shapes. 

One  of  the  large  power  plants  at  Borel,  on  the 
Kern  River,  has  been  completed  and  is  supplying 
power  to  Los  Angeles.  128  miles  distant.  The  other 
large  plant  cannot  be  completed  for  a  month  or  so. 
.\t  present  the  current  is  transmitted  at  a  pressure 
of  45,000  volts,  but  this  will  be  raised  to  65,000  as 
soon  as  the  other  power  house  is  tied  on.  About 
20,000  hgrsepower  can  be  developed  with  the  present 
equipment.  The  power  is  to  be  used  by  the  Hunt- 
ington syndicate  in  operating  electric-railway  systems 
in  Los  Angeles.  Pasadena,  Pomona,  Riverside  and 
the  adjacent  country. 

The  Joshua  Hendy  Machine  Works  has  con- 
tracted to  do  the  electric  wiring  in  the  addition  to 
the  large  apartment  house  of  H.  H.  and  M.  G.  Ban- 
croft on  Van  Ness  Avenue. 

The  formal  transfer  of  the  franchises  and  rights- 
of-way  obtained  by  John  Hays  Hammond  and  Haiold 
Wheeler  for  the  Visalia  (Cal.)  electric  car  line  have 
been  made  to  the  Visalia  Electric  Railroad  Company. 

The  county  commissioners  have  granted  the  trolley 
franchises  asked  for  by  Robert  Houston  in  the  pro- 
motion of  a  trolley  system  embracing  parts  of  King, 
Snohomish  and   Skagit  counties.   Wash. 

W.  D.  De  Varhey  has  secured  a  franchise  to  con- 
struct and  complete  an  electric  plant  and  telephone 
system  in  Albany,  Ore. 

The  Consolidated  Electric  Light  Company  has 
been  incorporated  at  Portland.  Ore.,  by  H.  M.  Bass- 
ford.  C-  P.  Johnson  and  others,  with  a  capital  of 
$io,coo.  A. 


Seattle,  Wash.,  July  15. — The  Oregon  Waterpowcr 
and  Electric  Company  of  Portland.  Ore.,  has  com- 
pleted the  electric  street  railway  to  Estacada.  Sim- 
ultaneous with  the  building  of  this  line  began  the 
extensive  power  developments  in  that  section.  Nu- 
merous companies  have  been  formed  for  utilizing 
the  great  power  of  the  mountain  streams  for  manu- 
facturing and  irrigating  purposes.  Recently  plats 
and  notice  of  the  proposed  appropriation  of  four 
different  streams  have  been  filed  with  the  recorder 
of  Multanomah  County. 

The  Washington  Water  Power  Company  of  Spo- 
kane, Wash.,  is  preparing  to  commence  work  on  the 
extension  of  its  line  near  Wallace,  Idaho.  A  large 
power  house  is  being  constructed  near  Post  Falls. 

The  City  Council  of  Chewelah.  Wash.,  has  been 
asked  for  four  franchises.  D.  S.  Strobeck  has  peti- 
tioned for  franchises  for  waterworks  and  an  electric- 
light  and  power  plant.     G.  W.  Armstrong  asks  the 


PERSONAL. 


George  A.  Fenn  has  been  chosen  by  the  West  Side 
Park  Board,  Chicago,  to  act  as  chief  electrician  of 
the  West  Side  park  system  to  fill  the  vacancy  caused 
by  the  resignation  of  Tames  McLaughlin. 

W,  C.  Warren  has  been  appointed  manager  of  the 
Toledo  (Ohio),  Port  Clinton  and  Lakeside  electric 
railway  and  will  take  up  the  duties  within  a  short 
time.  Mr.  Warren  has  for  some  time  occupied  a 
similar  position  with  the  Toledo  and  Indiana  railway. 

Sales  Manager  J.  W.  Brooks  of  Pass  &  Seymour, 
Solvay,  N.  Y.,  visited  Chicago  last  week.  Mr.  Brooks 
is  making  a  western  trip,  visiting  his  company's  sev- 
eral local  agencies,  and  will  touch  at  a  few  cities  in 
the  Central  states  before  returning  to  the  factory  at 
Solvay. 

Dr.  Schuyler  S.  Wneeler,  president  of  the  Crocker- 
Wheeler  Company,  sailed  July  13th.  with  Mrs. 
Wheeler,  on  the  White  Star  liner  Baltic.  On  the 
pier,  he  said  that  he  had  planned  a  coaching  trip  in 
England.  This  is  Dr.  Wheeler's  second  trip  abroad 
this  year,  as  early  this  spring  he  went  on  an  auto- 
mobile tour  through -the  south  of  France. 

W.  B.  McKinle}"-  of  Champaign,  III.,  Republican 
nominee  for  Congress  in  his  district  and  head  of  the 
syndicate  which  recently  sold  the  plant  of  the  Quincy 
Gas  and  Electric  Company  of  Quincy,  III.,  has  just 
subscribed  $1,000  to  the  fund  for  building  a  new 
Y.  M.  C.  A.  building  in  Decatur.  Mr.  McKinley  is 
one  of  the  prominent  figures  in  electric-railway  build- 
ing in  Illinois. 

Louis  Terven,  E.  E.  (University  of  Wisconsin), 
has  recently  been  appointed  chief  electrician  of  the 
Nernst  Lamp  Company,  Pittsburg,  Pa.  Mr.  Ten-en 
was  for  some  time  electrician  of  the  United  States 
navy  yard,  Port  Royal,  S.  C,  which  position  he  re- 
signed to  enter  the  experimental  laboratory  of  the 
Nernst  Lamp  Company.  Later  he  w^as  given  charge 
of  the  chemical  engineering  department  of  this  com- 
pany. A  second  promotion  in  so  short  a  time  speaks 
well    for   the    engineering   ability   of   Mr.    Terven. 

S.  W.  Bangs,  for  many  years  connected  with  the 
Western  Union  Telegraph  Company  in  the  operating 
department,  died  at  his  residence,  6612  Drexel  Ave- 
nue, Chicago,  a  few  days  ago  from  concussion  of  the 
brain.  Mr.  Bangs,  it  will  be  remembered,  was  found 
by  the  police  on  the  morning  of  November  28th  last, 
in  an  unconscious  condition,  having  been  attacked,  it 
is  thought,  by  thugs.  He  has  been  ill  ever  since  that 
date,  and  no  clew  has  ever  been  found  to  his  assail- 
ants. At  the  time  of  his  misfortune  Mr.  Bangs  was 
chief  operator  of  the  city  lines  of  the  Western 
L^nion. 

Parker  F.  Morey,  former  president  of  the 
Portland  (Ore.)  General  Electric  Company  and 
a  wealthy  and  well-known  citizen,  died  at  his. 
home,  near  Oswego,  Ore.,  early  this  month  of  heart 
failure.  He  was  60  years  of  age.  Mr.  Morey  was 
a  native  of  Maine  and  had  resided  in  Clackamas 
County  since  1892.  For  several  years  he  lived  at 
Oregon  City.  He  was  for  several  years  president 
of  the  Portland  General  Electric  Company.  A  few 
years  ago  he  resigned  active  direction  in  the  com- 
pany's affairs,  but  retained  large  holdings  of  stock 
therein  up  to  the  time  of  his  death.  After  his  re- 
tirement from  active  service  with  the  General  Elec- 
tric Company  he  removed  with  his  family  to  his  farm 
near  Oswego,  where  he  has  since  resided.  Mr.  Morey 
leaves  a  widow,  a  son  and  two  daughters. 

Lyman  B.  Brainerd  was  elected  president  of  the 
Hartford  Steam  Boiler  Inspection  and  Insurance 
Company  at  the  recent  meeting  of  the  directors  in 
Hartford,  Conn.  He  succeeds  the  late  J.  M.  Allen. 
Mr.  Brainerd  came  to  the  company  from  New  York 
March  2,  1894,  where  he  held  the  'position  of  manager 
of  the  bond  department  of  the  Equitable  Mortgage 
Company,  and  he  w-as  made  assistant  treasurer  of 
the  Hartford  Steam  Boiler  Inspection  and  Insurance 
Company.  Five  years  ago  he  was  made  treasurer 
of  the  company,  and  he  will  retain  this  office  with 
the  presidency.  He  is  a  director  in  the  Case,  Lock- 
wood  &  Brainerd  Company,  a  director  of  the  Security 
Company,  a  trustee  of  the  Society  for  Savings  and 
is  also  a  trustee  of  the  Hartford  Theological  Sem- 
inary and  chairman  of  its  executive  committee.  Mr. 
Brainerd  was  born  in  Westchester  Society,  town  of 
Colchester,  March  27,  1856,  the  son  of  Asa  Brainerd. 
He  received  his  education  in  the  common  schools  and 
at  Wilbraham  Academy.  His  first  business  expe- 
rience was  as  a  canvasser  for  the  State  Mutual  Fire 
of  Hartford.  He  is  identified  largely  wnth  the  finan- 
cial and  educational  interests  of  the  city  and  is  a 
member  of  the  Farmington  .Avenue  Congregational 
Church.  The  other  officers  elected  are ;  Vice-presi- 
dent, Francis  B.  Allen:  secretarv.  Joseph  B.  Pierce: 
assistant  secretary,  Louis  F.  Middlebmok:  supervis- 
ing general  agent.  Charles  S.  Blake. 
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ELECTRIC  LIGHTING. 

The  City  Council  of  Fremont,  Neb.,  has  decided  to 
enlarge  the  electric-light  plant  at  that  place. 

The  town  of  Timnionsville,  Ga.,  contemplates 
establishing  an  electric-light  plant  and  system  of 
waterworks.      Bids    are    being    received. 

At  a  recent  special  election  in  Kellogg,  Iowa,  the 
proposition  to  bond  the  city  for  the  purpose  of  build- 
ing an   electric-light    plant    was   approved. 

A  company  has  been  organized  to  build  an  electric- 
light  plant  and  cold-storage  plant  in  Peabody,  Kan. 
Local  capitalists  are  backing  the  company. 

The  Pembroke  (Ky.)  Water,  Power  and  Light 
Company  has  been  incorporated  with  capital  of  $io,- 
000.  The  company  is  formed  to  supply  the  town 
of  Pembroke  with  electric  lights  and  water. 

The  City  Council  of  Bainbridge,  Ga.,  has  caller' 
a  special  election  for  August  8th  for  the  matter  of 
issuing  bonds  to  the  amount  of  $20,000  for  the  pur- 
pose of  purchasing  the  electric-light  plant. 

R.  W.  Downer  and  associates  of  Pembroke,  Ky., 
have  organized  a  company  and  will  proceed  at  once 
10  erect  an  electric-light  plant  and  system  of  water- 
works in  that  city.  The  company  is  incorporated 
with  a  capital  of  $20,000. 

East  St.  Louis,  111.,  is  to  have  a  new  electric-light- 
ing company  to  be  known  as  the  Illinois  Illuminating 
Company.  The  incorporation  of  this  company  has 
been  effected,  with  a  capital  of  $50,000,  by  G.  E. 
Harris,   G.    E.    McNnlty  and   E.   G.   Bruckman. 

E.  E.  Sayler  and  associates  of  Saybrook.  III.,  have 
incorporated  as  the  Saybrook  Electric  Light,  Heat 
and  Power  Company,  with  a  capital  of  $10,000.  They 
propose  to  install  and  operate  a  light,  heat  and 
power  plant  in  the  city  of  Saybrook. 

The  Jasper  (Ala.)  Water,  Light  and  Power  Com-- 
pany  has  been  incorporated  with  a  capital  of  $50,000, 
by  J.  H.  Cranford,  L.  W.  Lollar  and  others.  The 
company  will  furnish  water,  gas  and  electricity  for 
the  town  of  Jasper. 

The  Potomac  Light  and  Power  Company  has 
been  incorporated  with  a  capital  of  $50,000  and  has 
secured  a  site  and  applied  for  a  franchise  in  Cum- 
berland, JVId.  The  incorporators  are  G.  M.  Rotch 
ford,  VVilliam  Somerville,  A.  T.  Wilson  and  Lloyd 
Lowndes  of  Cumberland. 


ELECTRIC  RAILWAYS. 

The  North  Texas  Traction  Company  of  Hadley, 
Texas,  will  expend  $100,000  in  improvements,  includ- 
ing the  enlargement  of  its  power  house. 

An  electric  line  will  be  built  by  the  Spring  River 
Power  Company  from  Galena,  Kan.,  to  Baxter.  The 
company  will  also  establish  a  park  at  Lowell. 

TTie  directors  of  the  Metropolitan  Street  Railway 
Company  of  Kansas  City  have  elected  the  following- 
named  officers  ;  President,  Bernard  Corrigan  ;  vice- 
president,  W.  E.  Kirkpatrick;  secretary,  treasurer 
and  auditor,  J.  A.  Harder. 

Orin  J.  Peterson  of  Kansas  City  has  been  ap- 
pointed receiver  of  the  lola  (Kan.)  Electric  Com- 
pany by  Judge  Pollock  in  response  to  the  petition 
filed  by  W.  F.  Baumhoff  of  St.  Louis,  who  holds 
tive-sixteenths  of  the  stock  of  the  company. 

Papers  have  been  filed  at  Norristown,  Pa.,  for  the 
building  by  the  Schuylkill  Valley  Traction  Company 
of  a  branch  line  through  Limerick  and  Pottsgrove 
tov.'nships.  to  ))c  known  as  the  Trappe  and  Limerick 
Street  Railway  Company.  The  new  line  is  to  enter 
Pottstown  on  Queen  Street. 

The  famous  Jungfrau  railway  is  being  rapidly 
pushed  forward,  and  the  great  tunnel  up  through 
the  heart  of  the  mountain  has  'now  reached  an  alti- 
tude of  over  ro,ooo  feet.  When  2,000  feet  more 
have  been  pierced  through  the  rock  the  Mer  de  Glace 
will  be  reached,  where  a  fine  station,  observation 
gallery  and  buffet  are  to  be  cut  out  of  the  solid  rock. 
The  view  from  the  Mer  de  Glace  station  will  be  the 
most  magnificent  in  the  whole  of  the  Swiss  Alps. 

Chicago  capitalists  have  organized  the  Omaha  and 
Nebraska  Central  Electric  Railway  Company,  to  op- 
erate a  long  inlerurban  railway  in  Nebraska.  It  will 
be  200  miles  long  ar.d  will  extend  from  Omaha  to 
St)Uth  Omaha  and  in  a  westerly  direction  through 
.Vlillard,  Wahoo,  David  City,  Osceola,  Stromberg,  Ar- 
borville,  Aurora  and  Hastings.  The  road  will  carry 
passengers,  mail  and  freight,  and  be  constructed  of 
standard  gauge.  It  will  he  equipped  with  high-speed 
cars  of  modern  construction,  and  there  will  be  a 
public  telegraph  and  telephone  service  in  connection 
with  it. 

The  ordinance  passed  by  the  Chicago  City  Council 
last  week  giving  the  Northwestern  Elevated  Railroad 
Company  permission  to  extend  its  line  under  certain 
conditions  was  returned  to  the  council  at  the  meet- 
ing on  July  i8tb,  bearing  Mayor  Harrison's  veto.  The 
mayor  told  that  the  franchise  had  been  rejected  by 
the  company  on  account  of  the  universal  transfer 
and  half-fare  provisions  and  suggested  that  these 
requirements  be  omitted.  Later  in  the  evening  the 
ordinance  was  reintroduced  with  the  suggested 
amendments,  but  was  referred  to  the  committee  on 
local  transportation.     As  this   was  the   last   meeting 


before  the  council's  summer  vacation,  the  people 
of  the  northwest  section  of  the  city  are  again  dis- 
appointed in  their  hope  for  rapid  transit  downtown. 

Judge  Lochren  of  the  United  States  Circuit  Court 
of  Minnesota  has  handed  down  a  decision  holding 
that  the  Twin  City  Rapid  Transit  Company  has  a 
right  to  build  lines  on  all  streets  in  St.  Paul  except 
a  few  on  which  it  surrendered  the  right  on  condi- 
tion that  no  other  company  \\'ould  be  allowed  to 
construct  lines  on  those  streets.  The  company  is 
permitted  to  go  ahead  with  the  construction  of  its 
proposed  extensions,  which  have  been  held  in  abey- 
ance while  the  litigation  was  pending. 

"The  report  of  the  Chicago  and  Milwaukee  Electric 
Railroad  Company  shows  large  gains  for  June  and 
for  the  first  half  of  the  year  1904.  The  increase  is 
due  to  the  natural  growth  of  trafiic  in  the  North 
Shore  territory  and  to  the  earnings  of  the  Liberty- 
ville  branch,  _opened  last  September.  The  gross 
earnings  for  June  this  year  were  $40,837,  as  against 
$22,482  last  year.  The  net  earnings  were  $25,701  and 
$14,740,  respectively.  For  the  first  half  of  this  year 
the  gross  earnings  were  $163,250  and  the  net  $90,- 
663,  compared  with  $93,720  and  $53,873,  respectively, 
last  year. 

President  H.  H.  Polk  of  the  Interurban  Railway 
Company  of  Des  Moines,  Iowa,  announces  that  his 
company  has  decided  definitely  upon  its  extensions 
and  improvements  for  this  year.  A  35-mile  exten- 
sion is  to  be  made  to  Adel  or  Dallas  Center,  where 
the  road  will  connect  with  a  road  to  be  built  east 
from  Council  Bluffs  by  the  Western  Iowa  Electric 
Railway  Company.  The  two  lines  will  be  operated  in 
conjunction  with  each  other  when  completed  and  will 
afford  a  continuous  passenger  and  freight  service 
from  Des  Moines  to  Council  Bluffs  and  Omaha. 
-A.nother  improvement  to  be  made  is  an  electric  belt 
line  for  freight  purposes  to  be  built  along  the  river 
north  of  the  city. 

The  United  Railways  and  Electric  Company  of 
Baltimore  has  issued  car-trust  certificates  to  pur- 
chase new  electric  cars.  This  plan,  while  much  in 
vogue  among  steam  railways,  is  a  new  departure 
among  electric  street  railways.  The  company  has 
ordered  150  cars  for  winter  service,  to  be  delivered 
in  the  fall,  at  a  cost  of  $400,000,  and  the  car-trust 
notes  to  be  issued  in  payment  have  already  been 
purchased  by  a  Baltimore  banking  firm.  The  com- 
pany, it  is  said,  has  treasury  assets  more  than  enough 
to  pay  for  the  cars,  but  rather  than  dispose  of  them 
at  this  time,  it  has  determined  upon  the  new  plan 
of  payment.  The  certificates  will  bear  interest  at 
five  per  cent,  and  run  for  10  years,  10  per  cent,  of 
the  total  issue  to  be  retired  each  year. 

It  is  said  that  both  the  Siemens  &  Halske  Com- 
pany and  the  Allgemeine  Electric  Company  have  elab- 
orate schemes  for  the  construction  of  a  high-speed 
electric  railway  from  Berlin  to  Hamburg,  Germany, 
a  distance  of  180  miles.  The  offer  of  the  former 
company,  it  is  said,  is  to  construct  the  railway  at 
a  cost  of  $17,500,000  for  a  single-track  line  and  $26,- 
000,000  for  a  two-track  line,  guaranteeing  a  speed 
of  100  miles  an  hour.  It  is  estimated  that  with  $5 
first-class  fares  and  $3.75  second,  520,000  passengers 
annually  would  make  the  single  line  and  850,000  the 
double  line  profitable.  The  Allgemeine  company  is 
willing,  it  is  said,  to  guarantee  a  speed  of  125  miles 
an  hour  for  the  same  fares,  but  estimates  that  the 
cost  of  construction  would  be  higher. 

The  Virginia  Passenger  and  Power  Company,  em- 
bracing the  Richmond  Passenger  and  Power  Com- 
pany and  the  Richmond  Traction  Company,  has  been 
placed  in  the  hands  of  receivers  upon  petition  of 
the  Bowling  Green  Trust  Company.  William  North- 
rup  and  Henry  T.  Wickham  were  named  as  re- 
ceivers. The  Virginia  Passenger  and  Power  Com- 
pany is  capitalized  at  $15,000,000  and  operates  in 
three  Virginia  cities,  Richinond,  Manchester  and 
Petersburg.  Frank  Jay  Gould  is  the  majority  stock- 
holder. The  explanation  of  the  application  for  the 
appointment  of  a  receiver  is  that  it  was  made  by  the 
Gould  interest  to  prevent,  as  it  claims,  the  disintegra- 
tion of  the  properties. 


of  the  business  session.  Following  this  is  a  direc- 
tory of  members  alphabetically  arranged  and  an- 
other showing  the  geographical  distribution  of  mein- 
bers.  The  remainder  of  the  book  is  devoted  to  the 
papers  and  discussions  presented  at  the  Washington 
meeting  and  the  numerous  illustrations  which  were 
a  part  of  these  papers  are  reproduced.  Volume  V. 
contains  279  pages. 


SOCIETIES  AND  SCHOOLS. 

Five  papers  are  to  be  presented  at  the  next  meet- 
ing of  the  American  Railway  Mechanical  and  Elec- 
trical Association  at  the  convention  in  St.  Louis, 
October  10th  and  nth.  In  addition  there  is  to  be 
a  "question  box."  Secretary  S.  W.  Mower  of  12 
Woodward  Avenue,  Detroit,  is  sending  out  question 
blanks  to  members,  upon  which  they  are  requested 
to  submit  any  questions  pertaining  to  the  electrical 
and  mechanical  departments  which  they  desire 
brought  up  at  the  convention.  These  questions 
should  be  mailed  to  the  secretary  not  later  than 
.\ugust  1st.  These  questions  will  be  printed  and 
submitted  to  the  members  for  replies  as  soon  after 
that  as  possible.  Questions  and  answers  will  be  em- 
bodied with  the  discussion  in  the  annual  report.  The 
questioners'   names   will   not   be  made  known. 

Volume  V.  of  the  Transactions  of  the  American 
Electrochemical  Society  embodies  the  complete  pro- 
ceedings of  the  fifth  general  meeting  of  the  society 
which  was  held  in  Washington,  D.  C..  April  7  to  9, 
1904.  An  excellenti  likeness  of  President  Henry  S. 
Carhart  is  given  as  the  frontispiece.  A  complete 
list  of  the  officers  and  members  of  the  various  com- 
mittees is  given.  The  first  part  of  the  book  is  taken 
up   by   the   minutes   of  the   meeting   and   the    report 


PUBLICATIONS. 


To  those  expecting  to  visit  the  exposition  Bulletin 
No.  47  of  the  Crocker- Wheeler  Company  will  be  in- 
teresting. It  is  devoted  to  the  power  of  the  Intra- 
mural railway.  A  fine  map  of  the  exposition  grounds 
is  contained  in  the  bulletin,  also  large  and  handsome 
pictures  of  Crocker-Wheeler  generators. 

A  leaflet  from  the  Northern  Electrical  Manufac- 
turing Company  of  Madison,  Wis.,  is  descriptive  of 
motor-driven  fan  equipments.  Several  types  are 
illustrated,  in  each  the  fan  being  direct  connected  to 
the  motor.  One .  of  the  forms  is  quite  unusual  in 
appearance,  consisting  of  a  vertical  motor  with  the 
fan  mounted  on  the  top  end  of  the  shaft. 

Catalogue  No.  18  of  the  Manhattan  Electrical  Sup- 
plj'  Company  of  New  York,  is  a  voluminous  publi- 
cation containing  640  pages  and  listing  almost  innu- 
merable electrical  fixtures  and  appliances.  The  book 
is  profusely  illustrated  and  every  attempt  has  been 
made  to  make  it  a  complete  and  up-to-date  reference 
book  of  standard  electrical  supplies.  Any  attempt 
to.  enumerate  the  articles  listed  in  the  catalogue 
would  be  useless  in  a  limited  space.  It  may  be  said, 
howe\'er,  that  the  company  in  selecting  the  goods 
represented  .has  attempted  in  all  departments  to  se- 
sure  standard  grades  and  to  eliminate  as  far  as  pos- 
sible duplications. 


MISCELLANEOUS. 


The  Empire  Ship  Building  Company  of  Buffalo, 
N.  Y.,  has  decided  to  use  electric  power  to  pump 
out  its  floating  drydocks  in  the  Erie  Basin.  A  35- 
horsepower  motor  will  be  located  on  each  of  the, 
two.  docks,  and  the  electricity  will  be  supplied  by 
a  cable  laid  along  the  bottom  of  the  basin. 

"Sparrows  have  compelled  the  engineer  of  the  big 
power  house  in  Racine,  Wis.,  to  build  a  hood  of  wire 
netting  about  the  whistle.  The  mouth  of  the  great 
steam  horn  has  proved  so  popular  with  the  birds  for 
nest-building  purposes  that  the  whistle  has  sunk  to 
a  mere  twitter,"  says  the  Kilbourn  (Wis.)  Mirror- 
Gazette. 

The  first  installment  of  the  electric  equipinent  of 
the  Reading  Company's  North  Franklin  collier^',  near 
Pottsville,  Pa.,  has  been  installed.  If  the  experi- 
ment using  electrical  machinery  is  successful  others 
of  the  company's  large  collieries  will  be  similarly 
equipped.  J.  S.  Jennings  of  Bluefield,  W.  Va.,  is 
chief  engineer  in  charge  of  the  electrical  equipment. 

The  Orange  County  Gas  and  Electric  Company 
of  Middletown,  N.  Y.,  has  been  placed  in  the  hands 
of  George  A.  Swayze  of  Middletown  as  receiver,  on 
the  application  of  Henry  Floy,  president  of  the  com- 
pany, who  obtained  a  judgment  against  the  company 
for  $10,766 ,  for  salary  and  money  advanced.  The 
company  has  a  capital  stock  of  $300,000,  of  which 
$200,000  is  outstanding. 

The  Board  of  County  Commissioners  of  Galveston 
County,  Texas,  has  had  plans  prepared  for  a  big 
causeway,  which  will  be  built  across  Galveston  Bay, 
to  connect  Galveston  Island  with  the  mainland.  The 
causeway  will  be  placed  at  the  disposal  of  the  steani 
railroads  and  will  also  be  used  by  the  Houston- 
Galveston  interurban  line  to  obtain  an  entrance  to 
Galveston.  The  plans  provide  that  the  causeway 
shall  be  80  feet  wide,  with  a  draw  in  the  center.  It 
will  provide  a  double  track,  a  wagon  way  and  a  walk 
for  pedestriaiTS. 

A  recent  report  on  the  development  of  tl-.e  re- 
sources of  the  state  of  Maine  calls  attention  to  the 
fact  that  the  richest  copper  belt  in  that  state  is  in 
the  town  of  Bluehill,  Hancock  County,  and  is  four 
miles  and  a  half  wide.  Another  belt  that  promises 
well  is  situated  in  the  town  of  Marion,  Washington 
County.  At  West  Quoddy  Head  in  Lubec  there  is  a 
veil]  of  lead  and  copper,  and  at  Cutler  there  are 
veins  of  lead,  copper  and  zinc.  Copper  has  also 
been  found  in  Kossuth  Township,  near  Carroll,  and 
in  .several  other  towns  in  the  state.  Owing  to  the 
great  demand  for  copper,  occasioned  by  the  rapid 
multiplication  of  telegraph  and  telephone  lines  and 
other  applications  of  electricity  to  industrial  devel- 
opment, it  is  thought  likely  that  the  copper  mines  of 
Maine  may  at  some  time  be  profitably  worked. 

The  pneumatic-tube  service  between  the  postofiice 
and  the  Union  Station  annex  in  St.  Louis  was  inau- 
gurated recently  by  W.  E.  L.  Dillaway  of  Boston, 
president  of  the  St.  Louis  Pneiunatic  Tube  Company. 
The  new  line  in  St.  Louis  is  7,600  feet  long  with 
tubes  eight  inches  in  diameter.  Each  cartridge  for 
carrying  packages  will  hold  from  500  to  600  letters 
without  crowding.  The  time  of  transit  between  the 
station  and  the  postofiice  will  be  about  two  minutes 
and  25  seconds,  but  cartridges  can  be  inserted  in 
the  tubes  io  follow  each  other  at  intervals  of  about 
15  seconds,  thus  enabling  the  operator  to  dispatch 
four  cartridges  a  minute.  The  system  will  soon  be 
extended  to  the  Eads  Bridge  entrance,  and  eventually 
m  the  Relay  Station  in  East  St.  Louis. 
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TRADE  NEWS. 

E.  E.  Werner,  F.  R.  Hattersley  and  .T.  B.  Chopin 
of  St.  Louis,  Mo.,  have  incorporated  as  the  Millers 
Engineering  Company  and  will  manufacture  elec- 
trical   and   mechanical    apparatus. 

At  a  meeting  of  the  board  of  trustees  of  the  India 
Rubber  and  Gutta-percha  Insulating  Company,  held 
on  July  ist,  a  dividend  of  2%  per  cent,  on  the  capital 
stock  was  declared,  payable  July  nth. 

The  city  of  St.  Ignace,  Mich.,  is  in  the  field  for 
the  installation  of  a  complete  incandescent  electric 
light  plant.  Further  particiilars  mav  be  had  by  ad- 
dressing the  office  of  the  city  clerk. 

A  firm  whose  name  has  not  yet  been  made  public 
has  received  the  contract  for  54,000  tons  of  castings 
for  the  eastern  section  of  the  Pennsylvania  and  Long 
Island  tunnel  under  the  East  River  in  New  York. 
The  price  is  said  to  be  at  the  rale  of  $27  a  ton. 

Sealed  proposals  will  be  received  by  C.  W.  Good- 
man, superintendent  of  the  United  States  Indian 
School  at  Phcenix,  Ariz.,  until  July  29th  for  building 
material,  subsistence  supplies,  shop  tools  and  electric 
supplies.  The  electric  supplies  needed  consist  of  700 
electric  lamps,  600  rosettes,  sockets,  insulators,  tubes, 
cleats,  wire,  etc.  A  full  list  and  descriptions  are  ob- 
tainable at  the   school. 

A  recent  consular  report  from  Edinburgh,  Scot- 
land, announces  that  no  trade  in  that  city  has  a 
better  prospect  at  this  time  than  that  of  the  elec- 
trical engineering  firms.  The  demand  for  motors 
and  all  other  electrical  apparatus  will  undoubtedly 
continue  to  grow  from  month  to  month,  and  Ameri- 
can companies  prepared  to  compete  in  these  lines 
of  ntanufacture  have  now  their  best  opportunity. 
Recent  developments  mean  an  expanding  market,  to 
which  American  ^  manufacturers  of  electrical  ma- 
chinery and  supplies  may  find  it  profitable  to  devote 
earnest  attention. 

The  AUis-Chalmers  Company  extends  a  cordial  in- 
vitation to  its  friends  to  uSe  as  their  headquarters 
the  facilities  which  the  company  has  provided  at  its 
power  exhibit  in  the  Machinery  Building.  The 
s.oco-horsepower  Allis-Chalmers  engine  and  the  Bul- 
lock generator  stand  in  the  center  of  the  Machinery 
Building,  \yith  commodious  spaces  all  about  the 
unit,  affording  views  of  the  largest  generating  unit 
ever  placed  on  exhibition.  These  spaces  have  been 
so  fitted  up  by  the  Allis-Chalmers  Company  as  to 
aflFord  the  best  of  accommodations  for  visitors,  who 
will  there  find  not  only  comfortable  resting  places 
but  also  writing  tables  and  stationery,  attendants 
who  will  receive  and  forward  mail  and  telegrams 
and  who  will  check  the  parcels  and  wraps  of  visitors 
and  provide  iced  w-ater,  all,  of  course,  free  of  charge. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect.  Treasury  Department, 
Washington,  D.  C,  as  follows:  Until  August  15th 
for  the  installation  of  a  conduit  and  electric-wiring 
system  for  the  postoffice  at  Lawrence,  Mass.  Draw- 
ings and  specifications  may  be  obtained  at  the  office 
of  the  superintendent  of  construction  at  Lawrence 
or  of  the  supen-ising  architect,  Washington.  Until 
August  22d  for  the  construction  (except  heating 
apparatus)   of  the  postoffice  and  courthouse  at  Flor- 


ence, S.  C.  Drawings,  and  specifications  may  be  had 
of  the  postmaster  at  Florence,  or  of  the  supervising 
architect,  Washington.  Until  August  29th  for  the 
construction  (including  plumbing,  heating  apparatus, 
electric  wiring  and  conduits)  of  the  postoffice  at 
Moberly,  Mo.  Drawings  and  specifications  may  be 
had  of  the  postmaster  at  M'oberly,  or  of  the  super- 
vising architect,  Washington. 

Recently  at  Solvay,  N._^Y.,  Pass  &  Seymour 
brought  together  their  chief  representatives  in  a 
pleasant  reunion.  Attending  the  meeting  were  Sec- 
retary and  General  Manager  B.  E.  Salisbury,  Sales 
Manager  John  W.  Brooks,  New  York  Sales  Agent 
W.  Brewster  Hall.  Boston  Sales  Agent  A.  M.  Lit- 
tle, and  L.  John  Bergman  of  the  company's  credit 
department.  These  gentlemen  w^ere  together  in 
and  about  Syracuse  and  Solvay  for  two  days  and 
were  handsomely  entertained  by  Mr.  Salisbury  on 
board  his  yacht.  Mr.  Salisbury  took  the  party  up 
the  Seneca  River  from  Solvay,  making  a  trip  of 
about  30  miles  and  stopping  on  the  return  trip  at 
Three  Rivers.  The  party  disbanded  after  two  days 
of  social  and  business  intercourse,  voting  the  Pass 
&  Seymour  company,  as  represented  by  General 
Manager   Salisbury,  the  "prince  of  entertainers." 


BUSINESS. 


The  F.  Bissell  Company  of  Toledo,  Ohio,  states 
that  during  the  present  season  it  has  sold  over  half 
a  million  feet  of  Bull  Frog  G.  &  B.  duplex  telephone 
wire. 

Pass  &  Seymour  of  Solvay,  N.  Y.,  report  large 
sales  of  their  new  fuseless  rosette  for  concealed  work. 
They  will  gladly  mail  a  sample  to  interested  parties 
on   receipt   of   request. 

The  residence  which  Louis  C.  Tiffany,  vice-presi- 
dent of  Tiffany  &  Co.,  New  York,  is  building  at 
Cold  Spring  Harbor,  N.  Y.,  is  equipped  throughout 
with  H.  W.  Johns-Manville  Company's  "Noark" 
fuses,  also  with  85-per  cent.  Magnesia  pipe  covering. 

The  D.  &  W.  Fuse  Company  of  Providence,  R.  I., 
states  that  it  has  recently  secured  a  large  contract 
from  the  Manhattan  elevated  system  of  the  Inter- 
borough  Rapid  Transit  Company,  New  York,  for  cut- 
outs and  fuses  for  heavy  service.  This  order  has 
been  delivered  and  the  fuses  are  in  operation,  using 
four  fuse  boxes  on  each  car. 

Dodge  &  Day,  modernizing  engineers  of  Philadel- 
phia, have  just  completed  the  installation  of  the  340- 
horsepower  Buckeye  vertical,  cross-compound  en- 
gine, direct  connected  to  two  General  Electric  ico- 
kilowatt  continuous-current,  compound-wound  gener- 
ators. They  are  also  at  work  on  a  three-motor,  elec- 
trically operated  locomotive  crane  for  this  company, 
to  handle  beams,  angle  irons  and  other  heavy  struc- 
tural material  for  use  in  a  new  storage  yard. 

The  De  Beers  Mines  Company  of  Kimberly,  South 
Africa,  has  cabled  an  order  for  a  third  Westing- 
house-Parsons  steam-turbine  generating  outfit  of 
1,500  kilowatts  capacity  for  its  power  plant  at  Kim- 
berly. The  new  turbine  unit  will  be  similar  in  every 
respect  to  the  two  which  have  been  in  operation  for 
somewhat  over  a  year.     The  new  turbine  unit  will 


operate  at  150  pounds  boiler  pressure,  35  degrees 
superheat  and  about  23  seconds  vacuum.  Taking 
into  account,  the  altitude  of  Kimberly,  this  would 
be  equivalent  to  about  27  seconds  vacuum  at  sea 
level.  The  new  unit  will  be  shipped  via  New  York 
in  about  six  months. 

Mason,  Harvey  &  Co.,  of  Chicago,  manufacturers 
of  high-grade  touring  cars,  call  attention  to  their 
line  of  electric  vehicles,  of  which  they  have  a  full 
line  in  stock.  Low  operating  expense  and  quiet  run- 
ning are  the  features  especially  recommended  by  the 
company  for  these  machines. 

The  Gould  Storage  Battery  Company  has  just 
closed  a  contract  for  a  large  railway  battery  for  the 
Edison  Electric  Illuminating  Company  of  Topeka, 
Kan.,  which  will  furnish  power  to  the  street-railway 
company.  This  in.stallation  will  have  a  capacity  of 
640  amperes  at  600  volts  at  ojie-hour-discharge  rate, 
with  an  ultimate  capacity  of  800  amperes.  The  bat- 
tery is  to  be  used  to  take  care  of  the  fluctuations 
of  railway  load. 

The  Central  Electric  Company,  Chicago,  announces 
the  fact  that  it  is  general  western  agent  for  Helios- 
Upton  enclosed  arc  lamps,  and  calls  especial  atten- 
tion to  its  Continental  Lamp.  This  lamp  is  fitted 
with  a  direct-current  choke  coil,  fully  protected  by 
patents,  and  the  company  rnakes  the  statement  that, 
because  of  this  choke  coil,  the  lamp  will  give  30  to 
40  per  cent,  more  candlepower  than  any  other  direct- 
current  multiple-arc  lamp  on  the  market. 

The  L.  B.  Allen  Company  of  Chicago  is  pleased 
over  a  letter  which  it  recently  received  from  a 
member  of  the  American  Institute  of  Electrical  En- 
gineers in  regard  to  the  Allen  soldering  stick,  which 
the  writer  of  the  letter  desired  tested  at  a  large 
repair  shop.  In  the  letter  it  was  stated  that  the 
foreman  of  the  shop  made  a  "very  careful  test  of 
the  Allen  soldering  stick.  He  was  very  enthusiastic 
about  it,  and  it  was  not  only  tried  on  armature 
work  in  their  shops  but  also  by  their  outside  men 
in  other  construction  work.  He  sho<ved  several 
samples  of  joints  made  by  the  Allen  stick,  and.  to 
use  his  expression,  'it  was  better  in  every  respect 
than  soldering  solutions  or  acid  and  less  dangerous, 
especially  in  armature  work,  where  drops  of  acid  are 
likely  to  produce  corrosion,  and  consequently  short 
circuit.' " 

The  Electric  Storage  Battery  Company,  of  Phila- 
delphia, has  recently  closed  contracts  for  installa- 
tions of  Chloride  accumulators  as  follows :  With 
Westinghouse,  Church,  Kerr  &  Co.  for  the  Long 
Island  Railroad  Company,  Harmil,  L.  I. :  Portsmouth, 
Dover  and  York  Street  railway,  Dover,  N.  H. ;  Cali- 
fornia Gas  and.  Electric  Corporation  for  the  Peta- 
luma  and  Santa  Rosa  Electric  railway  of  Califor- 
nia ;  Toledo  Railways  and  Light  Company,  Toledo, 
Ohio,  and  the  City  Railway  Company,  Dayton,  Ohio. 
Contracts  have  also  been  closed  for  lighting  and 
power  service  with  the  Mutual  Life  Insurance  Com- 
pany, New  York  city;  Central  Oil  and  Gas  Stove 
Company,  Gardner,  Mass.,  and  two  residence  plants. 
Over  2,000  cells  of  Chloride  accumulators  have  been 
ordered  for  use  in  train  lighting  on  the  New  York, 
New  Haven  and  Hartford  railroad,  and  over  600 
cells  have  been  ordered  for  the  Atchison,  Topeka 
and   Santa  Fe  railroad  for  signal  service. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


764592.  System  for  the  Control  of  Electric  Fur- 
naces. Woolsev  M.  Johnson,  Laharpe,  Kan. 
AppliGatioii   filed   November   16,    1903. 

A  system  for  the  control  of  electric  furnaces  com- 
prises a  pyrometer,  an  indicating  device  connected  with 
It,  a  regulating  device  for  the  furnace  circuit,  and  means 
connected  with  the  indicating  device  for  operating  the 
regulating  device. 

764,595.  Method  of  Converting  the  Energy  of  Fuel 
iiito  Electrical  Energy.  Hugo  Jone,  Chicago. 
111.     Application  filed  November  7,   1901. 

^  tn  this  method  of  generating  electrical  energy  there 
*S  a^  metal,  the  oxid  of  which  yields  chiefly  carbon 
•dioxid  in  addition  to  the  metal  in  its  reduction  by 
I  "carbon-,  as  the  positive  plate  with  a  solution  of  an  alkali 
■  ^s  tl^e  eJevtfolyte  in  a  galvanic  cell.  Electrical  energy 
is  genefalcd  by  oxidizing  the  metal  and  then  reducing 
^thai  W.Ttery  product,  which  contains  the  metal  oxidized 
in  ^  tbe  battery  reaction,  to  the  metal  by  means  of  the 
y^dation  energy  of  fuel,  and  repeating  the  oxidation  of 
the    metal    with    generation    of    electrical  energy. 

764,608.  Electromagnet.  David  L.  Lindquist,  Yonk- 
ers,  N.  Y.     Application  filed  March  8,  1904. 

An  electromagnet  having  a  polygonal  laminated  core 
is  pravided  with  integral  symmetrically  disposed  pole 
ipjeces  at  one  end.  Coils  are  mounted  on  the  pole  pieces 
'Rit'h  weans  for  producing  currents  of.  different  phase 
in  tlse   coils. 

y64,6£5.  Sparking  Plug.  Alphonse  F.  Pieper, 
IR-ochester,  N.  Y.  Application  filed  April  22, 
igoi.       '    . 

The  sparking  device  comprises  a  stem  having  lat- 
■erally  extended  ends  carrying  tubular  insulation.  A 
supporting  shell  shorter  than  the  stem  is  composed 
of  a  more  expansible  material  and  surrounds  the  insula- 
tion and  is  arranged  intermediate  the  ends.  Separate 
pieces  of  insulating  materia!  at  the  ends  of  the  shell 
surround  the  tubular  insulation,  and  sparking  terminals 
are    suitably    connected    in    relation    thereto. . 

'764,649.  Automatic  Motor  Controller.  George  H. 
Whittingham,  New  York,  ]:^_.  Y.  Application 
filed  October  20,  1902. 

Several  devices  are  eajzh  adapted  to  cutting  out  re- 
sistance. A  magnet  -is  adapted  to  fi^tard  each  of  the 
devices,  and  mean^ ,  electrically  over^gie  the  retardation 
of  each   of  the  ^^gnets  sugcessive^^. 


Tssued  CUnited- States  Patent  Office)  July  12.  1904. 

764,651.  Rheostat.  Charles  Wirt,  Philadelphia,  Pa. 
Application  filed  November  6,  iQO.r 

In  a  rheostat  there  are  combined  a  casinti,  a  resistance 
therein  and  contact  sections  bearing  directly  against  the 
resistance.  Means  are  supplied  for  forcing  the  contact 
sections  aeainst  the  resistance,  and  means  for  producmg 
and  sustaining  a  circular  pressure  between  adjacent 
sections  whereby  the   acclions  are    secured  m   position. 

764,674.  Electrical  Heater.  Lovell  B.  Pemberton, 
Redondo,  Cal.    Application  filed  January  4,  1904. 

A  cylindrical  conducting  coil  and  a  cylindrical  water 
coil  are   placed  adjacent   to   each   other. 

764,688.  Trolley.  George  E.  Smith,  Exeter,  N.  H. 
Application  filed  June  5,  1903- 

The  trolley  is  composed  of  a  main  truck  and  its 
supporting  harp,  an  auxiliary  truck  and  its  swinging 
frame  and  movable  fingers  pivoted  to  the  latter  frame 
and  provided  with  spring-pressed  pins  that  normally 
keep    the    fingers   wide    apart. 

764690.  Apparatus  for  Telephone  Switchboards. 
Edwin  H.  Smythe,  Freeport,  III,  assignor  to 
the  Western  Electric  Company,  Chicago,  111- 
Application   filed   January   23,    1903. 

An  electro  magnetically  actuated  toll  device  comprises 
a  switch  for  aoplying  current  to  actuate  the  device, 
a  monitor-signal,  a  circuit  for  the  signal  completed  in 
contacts  of  the  switch  when  the  latter  is  operated  to 
actuate  the  toll  device,  and  a  blocking  device  adapted 
to   prevent  the  display   of  the    signal. 

764,692.  Overhead  Trolley.  William  J.  Sumner, 
Holyoke.  Mass.,  assignor  to  the  Coburn  Trolley 
Track  Manufacturing  Company,  Wilhmansett, 
Mass.     Application  filed  February  6,  1904- 

The  trolley  has  a  pendant  and  a  stud  non-rotatably 
secured  therein  at  right  angles  to  which  a  trolley  wheel 
is   rotatably    mounted. 

764  752.     Apparatus    for     Telephone      Switchboards. 
Frank  R.   McBerty,    Evanston,   III,  assignor   to 
Western  Electric  Company,  Chicago,  III    Appli- 
cation filed  October  24,  1902. 
/V    connection    switch    establishes    connection    with    an 


electric  responsive  device  and  a  key  effects  the  actuation 
of  the  device.  Switch  contacts  are  actuated  upon  break- 
ing connection  at  the  connection  switch  to  complete  a 
signal  circuit,  and  means  prevent  the  completion  of  the 
signal  circuit,  which  are  actuated  in  the  operation  of 
a  key. 

764,792.  Automatic  Electric  Light  for  Telephone 
Booths.  John  L,  Bolan,  South  Connellsville, 
Pa.     Application  filed  August  23,   1902.. 

An  electric  lamp  is  connected  in  a  local  circuit  by 
taking  the  telephone  receiver  from  the  hook,  thereby 
lighting    the    booth. 

764,807.  Trolley  Retractor.  Richard  H.  Ham, 
Stockport,  N.  Y.  Application  filed  September 
29,  1903. 

Embodied  in  the  apparatus  are  a  trolley  catcher,  a 
support  therefor,  a  trolley  rope  secured  to  the  catcher, 
and  means  for  axially  moving  the  support  in  the  direc- 
tion the  reverse  of  the  movement  of  the  catcher  effected 
by  a  pull  on  the  rope.  The  latter  will  then  be  caused 
to  partially    or   wholly  encircle    the    catcher. 

764.812.  Electrical  Insulator.  Charles  W.  Jefferson, 
Schenectady.  N.  Y.,  assignor  to  the  Mica  Insu- 
lator Company,  New  York,  N.  Y.  Original  ap- 
plication filed  August  8,  1902.  Divided  and  this 
application  filed  December  18,  1902. 

A  separate  scale  of  mica  is  toughened  by  a  coating 
of  a  dried  adhesive  insulating  substance  capable  of 
being  softened.  The  scale  is  adapted  to  be  used  as  a 
unit  in  building  up  an  insulator. 

764.813.  Electric  Battery.  Pierre  J.  Kamperdyk, 
New  York,  N.  Y.  Application  filed  December 
26,   1902. 

The  negative  pole  electrode  comprises  a  fiat  plate  of 
zinc  and  a  number  of  conducting  wires  protected  against 
corrosion  and  inclosed  in  the  plate  with  their  ends 
projecting  from  the  upper  edge.  The  wires  extend  both 
longitudinally  and  transversely  of  the  plate  and  serve 
to  maintain  the  shape  of  the  plate  when  partially  ex- 
hausted by  the  action  of  an  exciting  agent.  They  also 
serve  as  conductors  connecting  the  several  portions  when 
the  plate  is  fractured  or  partially  disintegrated,  the 
ends  serving  as  a  negative  pole. 
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764,814-  Electric  Measuring  Instrument.  Arthur  A. 
Kent.  Philadelphia,  Pa.  Application  filed  No- 
vember 21,  1903. 

In  a  measuring  instrument  are  combined  a  permanent 
magnet  having  a  projection  intermediate  its  poles,  a 
coil  for  energizing  the  projection  to  distort  the  permanent 
magnetic  field  according  to  the  flow  of  current^  in  the 
coil,  and  means  for  indicating  the  amount  of  distortion 
of  the  field. 

764,815.  Telegraphic  Transmitter.  William  E. 
Miller,  Sr..  St.  Louis,  ^^o..  assignor  of  two- 
fifths  to  Luman  M.  Strong,  St.  Louis,  Mo.  Ap- 
plication filed   February   19,    1904. 

Tlie  parts  of  llie  telephone  transmitter  arc  as  follows: 
.\  magnet,  a  key  with  its  co-operating  terminal,  a  con- 
lact  inemhcr  included  in  the  circuit  including  the  mat;ncl. 
:i  •^■cund  contact  memlier  normally  in  contact  with  the  first 
mentioned  contact  member,  an  armature  for  the  magnet, 
a  member  adapted  to  engage  the  co-operating  contact 
member  and  mean?  whereby  tipon  aljraction  of  the 
armature  the  co-operating  contact  member  is  positively 
engaged  by  ihc  member  and  is  thereby  positively  carried 
out  uf  engagement  with  the  first-mentioned  contact 
member. 


NO.    765,001. — ELECTRICAL    APPARATUS    FOR    MANUFAC- 
TURING   VANADIUM. 

764.826.  Galvanic  Battery.  Charles  B.  Schoenmelil, 
Waterbury,  Conn.,  assignor  to  the  Waterbury 
Batter>'  Company.  Waterbury,  Conn.  Applica- 
tion filed  November  2,   1900. 

A  basket,  circular  in  cross  section,  holds  a  depolarizer 
having  exterior  perforated  tapering  side  walls  producing  a 
conical-like  receptacle  larger  at  its  top  end  than  the 
other. 

764.827.  Galvanic  Battery.  Charles  B.  Schoenmehl, 
Waterbury,  Conn.  Application  filed  July  23, 
1901. 

A  depolarizer  receptacle  comprises  an  annular  per- 
forated basket  broader  through  the  top  than  the  bottom 
and  a  central  chamber  within  the  basket  having  per- 
forated side  walls  and  openings  through  the  bottom  of 
the   basket  to  insure  access  of  the  solution. 

-764,829.      Incandescent    Lamp    Holder.      Waller    H. 
Scott,  Chicago,  111.     Application  filed  February 
2,  1904. 
Associated    with    a    socket-head    is    a    threaded    lamp- 
engaging  member  normally   freely  rotatable  on   the  head 
together    with    means   for    securing    the    member    against 
rotation. 

764,836.     Electro-fluid-pressure    Switching    Mechan- 
ism.   Walter  J.  Bell,  Los  Angeles,  Cal.,  assignor 
of  one-half  to  Leon  F.  Moss,  Los  Angeles,  Cal. 
Application  filed  August  6,  1903. 
A  switching  mechanism  is  comprised   of  a   switch  ele- 
ment,   fluid    actuating    means    including    a    double-acting 
pump    for   moving  the   element,    solenoid-magnets    for   re- 
ciprocating the  pump    piston,  and  a  pole   changer    for  the 
magnets  operated   in    the    movement  of   the    magnet  arma- 
tures. 

764,852.  Pump  Controller.  William  F.  Irish,  East 
Orange,  N.  J.  Application  filed  May  6,  1903. 
Combined  with  a  motor-driven  pump  is  a  receptacle 
supplied  by  the  pump,  a  controller  for  the  motor  oper- 
ated by  the  fluid  supply  for  the  pump,  and  a  governor, 
operated  by  variations  in  the  level  of  the  fluid  in  the 
receptacle,  for  controlling  the  operation  of  the  motor 
controller. 

764,856.  Electric  Railway.  Timothy  Mahoney,  San 
Francisco,  Cal.    Applfcation  filed  August  4,  1903. 

In  an  electric  railway  system  is  a  trolley  wheel  com- 
prising a  magnetizable  rim  and  magnetizable  spokes,  the 
spokes  united  at  their  inner  ends  to  form  a  central  hub. 
A  series  of  coils,  one  for  each  core,  are  provided,  and 
all  made  from  a  continuous  conductor  and  wound  in  the 
same  direction,  with_  one  terminal  of  the  conductor  con- 
necting with  the  rim  and  the  other  terminal  of  the 
conductor  leading  to  the  interior  of  the  hub. 

764,911.  Electric  Clock.  Henri  Campiche,  Geneva, 
Switzerland.    Application  filed  February  25,  1904. 

In  an  electric  clock  are  an  electromagnet,  a  balance 
wheel  and  an  escapement  wheel,  with  means  actuated 
by  the  electromagnet  for  imparting  an  impulse  to  the 
balance  wheel,  means  actuated  by  the  oscillation  of  the 
balance  wheel  to  rotate  the  escapement  wheel,  and  means 
for  intermittently  closing  the  circuit  to  the  electromagnet. 

764,915.  Trolley  Guard.  Anton  Christensen,  Chi- 
cago, III.  Application  filed  April  29,  1904. 
The  apparatus  comprises  a  trolley  stand,  pole  and 
wheel,  a  guard  hung  on  the  wheel  spindle,  a  link  pivoted 
to  the  pole  socket,  a  lever  pivoted  at  one  end  to  the 
link  and  at  its  upper  end  to  the  stand,  and  a  connecting 
rod  between  the  lever  and  guard. 
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764,942.  Electric-railway  System.  Wilber  E.  Guth- 
rie, Chambersburg,  Pa.  Application  filed  Febru- 
ary 5,  1904. 

A  contact  box  for  electric  railway  systems  consists 
of  a  box  provided  with  a  cover,  a  surface  contact  having 
a  stem  extending  down  through  the  cover,  an  armature 
bar  carrying  at  one  end  a  supplemental  contact  and  a 
device  for  pivotally  connecting  this  armature  bar  at  a 
point  between  its  ends  to  the  lower  end  of  the  stem 
of  the  surface  contact.  The  end  of  the  armature  bar 
carrying  the  supplemental  contact  normally  tends  to 
swing  down.  Another  supplemental  contact  is  supported 
above  the  supplemental  contact,  one  of  the  supplemental 
contacts  being  connected  with  the  feed-wire  and  the 
other   to   the   surface  contact. 

764.963.  Toll  Register  for  Telephones  and  an  Elec- 
trical System  for  Controlling  Same.  Harold  D. 
Stroud.  Chicago,  111.,  assignor  to  the  National 
Measured  Service  Company,  Chicago,  111.  Ap- 
plication filed  June  4,  1902. 

Mechanism  for  counting  telephone  calls  consists  of  a 
set-back  meelianism  comprising  an  electromagnet,  a  cir- 
cuit extending  therethrough,  and  a  member  movable  by 
the  armature  of  the  magnet.  The  setting-back  mechanism 
is     constructed     to     remain     in     functionally     inoperative 

Eosition  after  actuation  by  the  magnet.  Interconnections 
etween  the  setting-back  mechanism  and  the  manually 
operable  mechanism  whereby  the  operation  of  the  latter 
serves  to  restore  the  former  to  operative  position  are 
provided. 

764,994.  Electric  Roasting  Oven.  Georges  E.  Du- 
tertre,  Lavallois-Perret,  France.  Application 
filed  October  7,  1903. 

Mechanical  parts  are  described  of  an  oven  which  is 
heated    by    electric   current   passing  through    filaments. 

764.998.     Electric   Igniter   for   Gas  Engines.     Edgar 
Ford,  AVilmlngton,  Del.     Application  filed  Octo- 
ber IS,  1903- 
Details  are  described. 

765,001.  Process  erf  Manufacturing  Vanadium  and 
its  Alloys.  Gustave  Gin,  Paris,  France.  Appli- 
cation filed  May  9,  1903. 

Electrical  manufacture  of  vanadium  alloys  is  accom- 
plished by  subjecting  an  anode  made  of  an  agglomerated 
mixture  of  carbon  and  vanadium  oxid  to  electrolytic 
action  in  a  fused  bath  consisting  of  calcium  fliiorid  and 
a  fluorid  of  the  metal  with  which  the  metal  is  to  be 
alloyed.  The  latter  is  introduced  in  a  metallic  state  in 
proximity  to   the    cathode.      (See    cut.) 

765.003.  Trolley  Pole-head.  John  E.  Greenwood, 
Utica,  N.  Y.    Application  filed  August  29,  1903. 

Collectors  are  mounted  on  a  flexible  member  on  the 
trolley  head. 

765.004.  Trolley  Pole-head.  John  E.  Greenwood, 
LUica,  N.  Y.    Application  filed  August  29,  1903. 

Combined  with  a  trolley  pole  is  a  cap  piece  pivotally 
mounted  thereon,  a  leaf  spring  supported  on  edge  on 
the  cap  piece  and  collectors  arranged  in  tandem  on  the 
spring. 

765,013.  Magnetic  Ore  Separator.  Frederick  J. 
King,  Croydon,  England.  Application  filed 
March  31,  1902. 

A  magnetic  separator  comprises  a  set  of  magnet  bars 
for  sorting  the  material,  and  another  set  of  curved  mag- 
net bars  at  right  angles  to  the  first  set  and  overlapping 
the  lower  end  of  the  first  set  for  the  purpose  of  separat- 
ing the   sorted  material.      (See   cut.) 


NO.    765,013. — MAGNETIC   ORE   SEPARATOR. 

765,030.  Combined  Starter  and  Regulator  for  Elec- 
tric Motors.  Edward  T.  Moore,  Newburgh, 
N.  Y.    Application  filed  November  10,  1903. 

In  a  combined  starter  and  regulator  for  electric  motors 
are  two  independent  series  of  resistance  devices,  one 
of  which  decreases  as  the  speed  of  the  motor  increases 
tip  to  a  maximum  speed,  and  the  other  of  which  ia 
brought  into  play  as  soon  as  the  motor  attains  its  maxi- 
mum speed  and  increases  to  effect  a  decrease  of  the 
speed  of  the  motor.     (See  cut.) 

765,032.  Magnetic  Brake.  Jacob  F.  Motz,  Phcenix- 
ville.  Pa.     Application  filed  May  28,  1902. 

A  mechanical  brake  is  provided  with  a  lever.  A 
longitudinal  solenoid  is  provided  at  one  of  its  ends  with 
;i  ring  of  magnetic  material,  and  a  solid  armature  formed 
iif  iron  and  brass,  the  iron  portion  being  disposed  within 
the  solenoid  and  normally  free  to  move.  The  brass 
portion    is    loosely    connected   with    the    lever. 

765.039.  Pressure-controlled  Electric  Switch.  Wil- 
liam J.  Pugh,  Davenport,  Iowa,  assignor  to  the 
Automatic  Electric  Pump  Company,  Davenport, 
Iowa.     Application  filed  November  16,  1903. 

Combined  with  a  gage  or  indicator  having  a  rotatable 
shaft  are  a  contact  finger  attached  to  the  shaft  adapted 
to  make  electrical  contact  with  a  contact,  and  a  sprir\c 
attached  to  the  shaft  adapted  to  make  contact  with 
another  contact,  the  contacts  being  connected  to  opposite 
poles  of   an   electric   circuit. 

765.040.  Pressure-controlled  Electric  Switch.  Wil- 
liam J.  Pugh,  Davenport,  Iowa,  assignor  to  the 
Automatic  Electric  Pump  Company,  Davenport, 
Iowa.     Application  filed  December  24,  1903. 

In  a  pressure-controlled  electric  switch  a  plunger  sub- 
jected to  air  pressure  on  one  side  actuates  the  switch. 
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765,058.  .A.utomatic  Clutch  for  Type  Casting  and 
Composing  Machines.  Maurice  Wehrlin,  Paris, 
France,  assignor  to  the  Compagnie  Internationale 
de  I'Electro-Typographe  Meray  &  Rozar,  Paris, 
France.     Application  filed  May  18,  1903. 

Combined  with  a  driving  clutch  plate  are  cams  on 
the  plate,  a  loosely  mounted  clutch  plate,  a  clutch  lever 
connected  to  the  plate,  a  lever  arranged  to  engage  the 
clutch  lever,  and  electrically  controlled  means  for  bring- 
ing   the    lever    into    engagement    with    the    cam. 

765.059-     Type-casting     and      Composing     Machine. 
-  Maurice    Wehrlin.    Paris,    France,    assignor    to 
the    Compagnie    Internationale    de    I'Electro-Ty- 
pographe  Meray  &   Rozar,   Paris,   France.     Ap- 
plication filed  June  6,  1903. 

Electrical  mtchanism  brings  the  type  characters  in  front 
of  the  mold,  and  other  electrical  means  regulate  the 
position    of    the    characters. 

765.060.  Storage  Battery.  Theodore  A.  Willard, 
Cleveland,  Ohio,  assignor  to  the  Willard  Storage 
Battery  Company,  Cleveland.  Ohio.  Applica- 
tion filed  August  13,  1903.    Rene^ved  June  i,  1904. 

A  sheath,  envelop  or  casing  for  storage  batteries  is 
formed  of  non-conducting  material,  having  integral  side 
and  bottom  walls,  the  side  walls  having  vertical  spacing 
ribs  and    provided    with    cone-shaped   perforations. 


NO.  765,030. — MOTOR  STARTER  AND  REGULATOR. 

765.064.  Telephone  Desk  Set.  Peter  C.  Burns,  Chi- 
cago, III.,  assignor  to  the  American  Electric 
Telephone  Companv,  Chicago,  111.  Application 
filed  March  2,  1903. 

The  essential  parts  are  a  liollow  base,  an  upright 
standard  rismg  from  the  base,  and  adapted  to  support  a 
transmitter  and  a  hook  switch,  a  threaded  member  de- 
pending centrally  from  the  upper  wall  of  the  base,  and 
a  bottom  plate  screwed  on  to  the  lower  end  of  the  member. 

765,075.  Trolley  Harp.  Charles  L.  Hooper,  Roches- 
ter, N.  Y.     Application  filed  December  15,  1903. 

Parallel  amis,  a  shaft  supported  by  the  arms,  and 
spring  contacts  consisting  of  members  having  down- 
wardly extending  portions  embracing  the  shaft  arc  the 
essential    features    of   tlie   harp. 

765,078.  Asynchronous  Motor.  Paul  Jigouzo,  Var.- 
ves,  France.    Application  filed  December  i,  1902. 

A  rotatable  shaft,  a  frame  provided  with  openings  a 
bell  fixedly  secured  to  the  shaft  and  provided  with 
openings,  an  armature  carried  bv  the  bell,  and  an  in- 
ductor arranged  within  the  interior  of  the  armature,  make 
up  the  parts  of  the  motor. 

765,136.  Overhead-conductor  Point-operating  Mech- 
anism. Charles  G.  Goord,  Brighton,  England. 
Original  application  filed  May  8,  1903.  Divided 
and  this  application  filed  September  17,  1903. 

Overhead-conductor  point-operating  mechanism  com- 
prises a  switch  operating  by  the  rail-point  a  magnet 
upon  the  overhead  frog,  an  electric  circuit  including  the 
magnet  and  the  switch  and  conductor  connections  oper- 
ated by  the  magnet. 

765-137-  Trolley  Fork.  Charles  G.  Hartman,  Glens 
Falls,  N.  Y.,  assignor  of  one-half  to  Edward 
Ball.  Glens  Falls,  N.  Y.  Application  filed  De- 
cember 21,  1903. 

A  trolley  fork  is  provided  with  means  for  temporarily 
holding  the  trolley-wheel  pin,  and  means  for  permanently 
holding  the  pin. 

765,142.  Telephony.  Isidor  Kitsee,  Philadelphia,  Pa. 
Original  application  filed  March  7,  1901.  Divided 
and  this  application  filed  August  27,  1903. 

In  a  telephone  switchboard  are  line  terminals,  plugs 
for  the  terminals,  movable  contacts  having  portions  ad- 
jacent each  of  the  plugs  and  adapted  to  he  connected 
with  any  one  of  the  plugs,  and  means  for  preventing  all 
but  a  single  plug  from  engaging  one  of  the  contacts  not 
in    vse. 


EXPIRING  PATENTS. 

Following   is    a    list   of   electrical    patents    (issued 

by  the  United  States  Patent  Office)  that  expired  on 

July  19,  1904: 

366,654.  Electric  Bell  Coupler  for  Steam  Railroads.  Toseph 
M.    Duby,   Medford,   and  J.  L.  Kdmester,   Chelsea."  Mass. 

366,660.  Electric  Boot-blacking  Apparatus.  Henry  R.  Gar- 
dener,   Boston,  Mass. 

366,673.  Device  for  Holding  Incandescent-lamp-  Filaments 
While  the  Same  Are  Being  Flashed.  H.  Lemp  and  Merle 
J.    Wightman,    Hartford,    Conn. 

366.695-      Quadruplex  Telegraphy.     G.   Smith,  Astoria,  N.  Y. 

366,717.  Inclosing  Cell  for  Electric  Batteries.  Camile  A. 
Faurc,  New  York,  N.  Y. 

366,777.      Voltaic  Belt.     J.    B.   Judd,   Council  Bluffs,    Towa. 

366,824.  Apparatus  for  Measuring  Electricity.  G.  Forbes, 
London,  County  of  Middlesex,  England. 

366,938.  Electric  Arc  Light.  S.  Doubrava,  Prague.  Eoliemia, 
Austria-Hungary. 

366,941.  Dynamo  Electric  Machine.  Tames  W.  Easton,  New 
York,   N.  Y. 

366,9^0.  Telegraph  Instrument  William  A.  Melbourne, 
Swanwick,  111. 

366,994-  Attachment  for  Telephones.  T.  C.  Bradford,  Cin- 
cinnati  O. 

367.002.  Electric  Lamp.  Cliarles  A.  Romans,  Winchester, 
Mass. 

367.003.  Earpiece  for  Telephones.  George  A.  ITucwc,  Cin- 
cinnati.  Oliio. 

.367,004.  Earpiece  for  Telephones.  George  A.  Iluewe,  Cin- 
cinnati,   Ohio. 
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Temporary  Power  Plant  of  Chicago 
First  National  Bank  Building. 

Probably  tlii>  fiiicsC  oflice  building  in  the  city  of 
Chicago  will  be  that  of  the  First  National  Bank 
of  Chicago,  which  is  now  rapidly  assuming  a  finished 
appearance,  on  the  outside  at  least,  although  there 
is  a  great  amount  of  interior  work  to  be  done  before 
all  of  the  structure  will  be  ready  for  occupancy. 

The  building  is  located  on  the  corner  of  Monroe 
and  Dearborn  Streets  and 
was  erected  in  two  sections, 
one  of  W'hich  is  now  com- 
pleted and  occupied.  The 
second  section,  on  the  cor- 
ner, is  completed,  as  far  as 
the  steel  work  is  concerned, 
and  the  masonrv  is  laid 
about  half  way  up.  .  When 
completed  this  magnificent 
building  will  rise  17  stories 
above  the  street  level.  It 
fronts  191  feet  eight  inches 
on  Dearborn  Street  and  231 
feet  on  Monroe.  Its  exte- 
rior though  plain  is  impos- 
ing, the  two  sides  facing 
the  streets  being  faced  with 
granite.  The  bank  will  oc- 
aipy  the  entire  second  floor, 
w-hile  the  remainder  of  the 
building  will  be  given  up 
to  offices.  W'ith  stores  on  the 
ground  floor.  Fig.  3  is  a 
reproduction  of  an  archi- 
tect's drawing  and  shows 
the  building  as  it  will  ap- 
pear when  completed. 

-According  to  the  plans  of 
the  building,  the  boiler 
room  of  the  isolated  plant 
which  is  to  furnish  heat, 
light  and  power,  is  to  be 
in  the  portion  of  the  build- 
ing first  constructed  and  the 
engines  and  generators  in 
the  later  portion.  This  ne- 
cessitated, of  course,  a  tem- 
porarj'  plant  in  the  first  part 
to  heat  and  light  it  during 
the  time  in  which  the  other 
part  was  being  built.  A 
temporary  plant  of  this  na- 
ture, though  rough  and 
crude  in  its  appearance,  is 
interesting,  in  that  it  always 
represents  a  certain  amount 
of  originality  in  its  con- 
struction and  embodies 
manj'  ideas  on  the  part  of 
t  h  e  engineer  which  are 
brought  forth  by  the  restric- 
tions which  are  necessarily 
laid  upon  him,  such,  for  in- 
stance as  limited  space.  In- 
deed, the  installation  of  the 
temporarj-  plant  may  often 
be  even  more  difficult  than 
that  of  the  permanent  one. 
In  the  building  under  con- 
sideration the  electrical 
equipment  composing  the 
temporary  plant  comprises 
t  w  o  150-kiIowatt,  125-volt 
Crocker  -  Wheeler  generat- 
ors, direct  connected  to  two 
225-horsepower  Ball  vertical 
non-condensing  engine  s. 
Fig.  I  is  a  picture  taken  in 

the  somewhat  cramped  quarters  of  tiie  engine 
room  and  shows  one  of  the  generator  sets  and 
the  two  switchboards,  with  their  associated  wiring. 
The  second  generator  and  engine  are  back  of  the 
first   set  and  just  out  of  range  of  the  picture. 

1  he  two  generators  are  of  the  direct-current  type 
with  eight  poles  each  and  driven  at  a  speed  of  225 
revolutions  a  minute.  Thej-  deliver  current  to  a  two- 
wire  system  extending  over  the  buildin.g  and  furnish- 
ing connections   for  both   light  and  power. 

The  main  switchboard  is  shown  edgewise  in  Fig.  i 
and   consists   of   four   panels,    tw-o   generator    panels 


and  two  service  panels.  This  board  is  but  a  tem- 
porary structure  and  will  be  scrapped  when  the 
equipment  is  moved  to  the  new  part  of  the  building. 
■|'he  wiring  back  of  the'  board,  as  will  be  noticed 
in  the  picture,  is  not  particularly  neat  in  its  appear- 
ance, but  it  serves  its  purpose  well  for  the  few 
months  that  it  will  be  required  and  no  troulile  has 
so  far  originated  in  this  part  of  the  plant. 

Near  the  rear  wall  of  the  room  is  shown  the  tein- 
porary  switchboard   for  the  difl^erent  motor  circuits 


Fie.  1,     View-  in  Temporary  Power  Plant. 

Fir.  3.     Motor-driven  Pneumatic  AiJuaratus. 

TEMPORARY   POWER    PLANT   OF   CHICAGO   FIRST   NATIONAL   BANK   BUILDING. 

about  the  building.  Just  at  the  left  of  the  motor 
switchboard  is  a  small  motor  driving  a  correspond- 
ingly small  air  compressor.  This  compressor  furnishes 
compressed  air  to  the  barber  shop  and  also  for 
operating  the   valves   of  the   heating  system. 

There  are  two  automatic  motor-driven  centrifugal 
bilge  pumps,  the  motors  with  the  armatures  vertical 
and  connected  to  the  pump  shaft.  In  the  engine 
room  there  is  also  a  triplex  Deane  house  pump 
driven  b^'  a   15-horsepower  motor. 

At  present  there  are  three  boilers  installed,  and 
they  are  permanently  in   place,   the  boiler  room,   as 


previously  stated,  being  in  the  part  of  the  building 
first  erected.  These  boilers  are  of  Stirling  make, 
hand  stoked  at  present,  though  in  the  future  mechan- 
ical stokers  will  be  installed.  They  are  of  150  horse- 
power each. 

The  elevator  service  of  the  building  will  be  espe- 
cially good;   the   total   number  of  elevators   will'  be 
21    hydraulic    and    one   electric    lift.     The    hydraulic 
plant  consists  of  one  duplex  compressor  pump  18  by 
29  by  18  inches,  with  an  S'/o-inch  water  plunger.     Be- 
sides this,   there   is  a   small 
pump    for   the    Sunday   and 
night  load.     The  water  from 
the     elevator     system     dis- 
charges into  the  suction  of 
the  large  pump  and  is  used 
over     again,      wdiat      waste 
there  is  being  made   up  by 
an  auxiliary  pump,  also  dis- 
charging into  the  suction  of 
the    large    pump.     The    ele- 
vators are  run  on  schedule 
time.     The  signal  for  start- 
ing is  given  by  a  gong  in 
the    cage    of    each   elevator. 
The    circuits    of   the   gongs 
are    confiolled   by   an   ordi- 
nary     time-stamp      clock 
movement    with    a    few    al- 
terations TO  adapt  it  to  t'ne 
purpose.     Thirty  -  six  -  sec- 
ond    intervals     of     st.irliiig 
are  maititained  by  the  clock. 
Current  for  the  timing  cir- 
cuits   is    obtained    from    a 
small  storage  batiery.  which 
also  fnniisiie;  current  for  a 
house-telephone      system, 
connecting     the     offices     of 
those  having  charge  of  the 
building,    such   as   the   chief 
(;ngineer,      engine      room, 
janitors'     department,     etc.; 
the    rented    offices    are    not 
connected    by    this    system. 
Fig.  2  is  a  view  of  the  two 
exhausters  used  in  the  Bos- 
tedo  pneumatic  delivery  sys- 
tem, which  is  used  between 
the  different  departments  of 
the    bank.     As    seen   in    the 
picture,    there   are    two    of 
these    exhauster    sets,    iden- 
tical in  size.     Each  is  driven 
by  a   26-horsepower  motor, 
which  is  connected  with  the 
shaft  of  the  exhaust  fan  by 
a    "noiseless"    chain.      The 
fans    exhaust   the   air    from 
the    system    of    tubes    con- 
necting the  several   depart- 
ments.    The  vacuum  main- 
tained  in   the  tube  is   suffi- 
cient    so    that     the     inrush 
of    air    when    a    packet    is 
inserted  will  carry  the  latter 
along  to  its  destination.    A 
number   of   motors    are    in- 
stalled   about    the    building 
for  various  purposes.     The 
ventilating  fans  are  motor- 
driven,   as   well  as  the  ma- 
chinery in  the  printing  de- 
partment    of     the     ban  k. 
Everywhere  that  motors  are 
installed  in  the  basement  of 
the    building    where    damp- 
ness  is   likely  to  occur  the 
motors     are     placed     upon 
feet  high,  insuring  for  them 


brick  pedestals  several 

a  dry  foundation  and  the  best  ventilation  to  be  had. 

As  to  the  future  permanent  plant,  it  may  be  said 
that  it  will  be,  in  general,  about  twice  the  size  of 
that  now  temporarily  installed.  There  will  be  four 
150-kilowatt  generators  and  six  150-horsepower  boil- 
ers. There  are  now  8,000  incandescent  lamps  con- 
nected, besides  33  arc  lamps.  The  total  number  of 
lights  when  the  building  is  completed  will  be  nearly 
15,000. 

The  architects  of  the  building  are  D.  H.  BuriilKim 
&  Co.  of  Chicago  and  the  electrical  installation  is  ;.i 
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FIG.    3.  _  CHICAGO    FIRST   NATIONAL   BANK    BUILDING 
WHEN    COMPLETED. 

cliarge  of  Charles  M.  Wilkes,  their  engineer.     W, 
J,^c^cson   is  the  chief  engineer  of  the  plant. 
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Brooklyn   Rapid    Transit   Company's 
Extensive   Improvements. 

ihc  Brooklyn  Rapiil  Transit  Company  is  gradn- 
ally  weeding  nut  its  old  and  out-of-date  rolling  slock, 
making  preparations  for  a  new  steam-turbine  plant, 
building  a  new  shop  for  the  repair  of  the  elevated 
cars,  and  is  completely  rebuilding  every  one  of  its 
closed  coaches  for  elevated  service  and  making  them 
of  a  type  symmetrical  with  the  Coney  Island  ex- 
presses. It  will  be  the  work  of  a  year  or  more  to 
complete  the  transformation.  When  it  is  complete, 
the  elevated  trains  will  be  a  credit  to  Brooklyn. 

The  Westinghouse  electropnenniatic  unit  switch 
group  control,  a  sample  of  which  has  been  installed  on 
one  of  the  cars  of  an  experimental  train  will  be  used. 
This  system  is  similar  to  that  now  being  put  upon  the 
cars  of  the  Metropolitan  elevated  road  in  Chicago  and 
described  in  the  Western  Electrician  July  i6th.  In 
this  system  of  train  control  all  the  motors  in  a 
train  are  operated  simultaneously  by  operatino'  one 
master  controller,  usually  on  the  front  car  of  the 
"train. 

Compressed  air  is  used  for  operating  the  controller 
in  conjunction  with  low-voltage  battery  current, 
making  the  control  apparatus  safe  against  the  high 
potential  currents  used  to  operate  the  motors  of  the 
train.  The  controller  has  been  designed  to  give 
smooth  acceleration,  saving  the  passengers  from  dis- 
agreeable surging  on  starting  the  train. 

Each  motor  car  is  equipped  with  two  150-horse- 
power  motors.  Trains  are  usually  made  up  of  five 
cars,  consisting  of  three  motors  and  two  trailers, 
giving  900  horsepower  per  train.  As  at  present  ar- 
ranged, this  power  gives  a  maximum  train  speed  of 
42  miles  per  hour. 

The  trucks  have  been  designed  especially  with  a 
view  to  affording  a  smooth,  easy-riding  train,  and 
the  brake  mechanism  has  been  arranged  to  give  easy 
and  pleasant  stops,  avoiding  as  far  as  possible  the 
uncomfortable  jolting  which  has  hilherto  been  ex- 
perienced in  stopping  trains. 

Emergency  valves  have  been  placed  in  each  car 
and  connected  with  a  blue  cord  through  the  train,  so 
that  in  case  of  cniergency  the  train  can  be  stopped 
from  the  platform  or  any  part  of  the  interior  of  any 
tar. 

A  new  type  of  gale  has  been  applied,  making  it 
easier  for  passengers  to  enter  or  lea\'e  the  train.  .-Ml 
cars  are  now  being  coupled  together  with  automatic 
couplings,  holding  the  cars  firmly  together  and  pre- 
venting disagreeable  surging  of  the  cars  in  a  train. 
The  motorman's  cab  has  been  filled  up  with  such 
emergency   supplies   as   extra   train  links,   fuses,   etc. 

All  cars  are  equipped  with  fire  extinguishers  of 
the  most  modern  type,  and  these  are  regularly  in- 
spected and  kept  in  operating  condition  at  all   limes. 

Maud  in  hand  with  these  impro\'ements  to  the 
running  stock  go  the  plans  for  a  great  generating 
station  to  Ijc  driven  by  steam  turbines.  The  .-Mlis- 
Chalmers  Company  is  saul  to  have  secured  a  con- 
tract to  supply  electrical  'machinery,  aggregating 
100,000  horsepower,  to  the  Brooklyn  Rapid  'Transit 
Company,  at  an  estimated  total  cost  of  $2,000,000. 
This  is  claimed   tn  be  the  largest  electrical  contract 


ever  awarded  in  the  L'niled  States  and  is  a  triumph 
for  turbinc-dri\-en  machinery.  I'be  first  specifica- 
tion calls  for  the  provision  of  six  5,500-kilowatt  turbo- 
generators, operating  at  750  revolutions  a  minute. 
The  three-phase,  6o-cycle  alternators  are  to  be  wound 
so  as  to  give  either  6,000  or  11,000  volts.  These 
engines  are  to  be  installed  in  the  new  power  house 
now  being  built  on  Kent  Avenue.  When  completed 
this  power  house  will  have  a  total  capacity  of  100,000 
horsepower  and  its  equipment  will  include  12  sep- 
arate .s,5C0-kil(>watt  generators.  This  machinery  will 
be  used  to  dri\-e  the  surface  and  elc^■ated  cars  in  the 
Borough  of  Brooklyn,  both  of  the  Brooklyn  Rapid 
Transit  Comp;niy  and  its  dependciu  companies. 


Hazard-Flamand  Electrolytic  Hydrogen 
and  Oxygen  Cell. 

.\  repiirl  bv  Pn^fessor  Dalby  upt>n  the  Hazard- 
Flamand  process  of  producing  hydrogen  and  o.xygen 
electrolytically,  abstracted  in  the  Electrochemist  and 
Metallurgist,  contains  an  excellent  description  of  the 
new"  cell  for  this  purpose.  The  accompanying"  illus- 
tration is  a  section  of  the  cell  showing  the  arrange- 
ment of  the  parts. 

In  the  box  (A),  which  forms  the  cathode,  and  is 
provided  with  ribs  (a)  for  increasing  the  lateral 
surface,  are  transverse  partitions  cast  in  one  piece 
with  the  bo.x  (A),  and  likewise  ribbed  for  increas- 
ing the  surface.  The  deep  gutter  iB)  is  filled  with 
an  insulating  fluid  and  receives  the  edge  of  the 
cover  (M).  The  cover  is  insulated  from  the  vessel 
containing  the  electrolyte  by  ebonite  blocks.  In  the 
chamber  formed  by  the  transverse  partitions  is  the 
anode  (E),  likewise  provided  with  ribs.  A  con- 
ductor is  led  through  the  cover  and  insulated 
therefrom.  The  anode  is  arranged  in  a  bell  (e'),  and 
projects  into  the  cylindrical  holder  (m").  The  latter 
is  in  one  piece  with  the  cover  and  closed  in,  gas-tight. 
with  paraffin.  The  several  positive  electrodes  are 
connected  in  parallel.  The  anodes  are  surrounded 
by  diaphragms,  which  consist  of  long  gutters  (Hi 
of  Y-shaped  section,  made  of  ebonite,  porcelain, 
glass,  etc.,  the  upper  parts  of  these  gutters  almost 
surrounding  the  lower  arm  of  the  gutter  next  above. 
It  will  be  noticed  that  the 
lower  parts  are  not  in  con- 
tact with  the  bottom  of  the 
gutter  next  below.  T  h  e 
fixing  of  these  gutter  rmgs 
is  shown  at  (h).  The 
lowest  ring  rests  with  its 
side  projections  upon  the 
insulated  cap  (I),  which 
latter  has  the  function  of 
preventing  the"  hydrogen 
evolved  from  the  bottom 
of  the  \essel  from  passing 
into  the  anode  chambers. 
The  uppermost  ring  (H') 
is  a  different  shape  from 
the  others  for  the  purpose 
of  completely  clositig  the 
anode  cells.  The  cover 
(M)  projects  downward 
into  the  uppermost  gutter 
(h')  by  means  of  a  circular 
flange.  The  gases  are  col- 
lected by  two  canals  (N) 
in  the  cover,  connected  by 
suitable  openings  (n).  The 
1>  i  p  e  connections  branch 
from  these  canals.  The 
flanges  (m')  in  the  coyer 
serve  as  containers  which 
communicate  with  the  in- 
side    of     the     decomposing 

vessel  and  arc  filled  with  electrolyte  w-hich  pre- 
vents the  escape  of  gas  from  the  opening  (h°J 
and  (m').  While  the  apparatus  is  in  action,  if  the 
level  of  the  fluid  in  (m')  varies  from  inattention, 
the  gas  will  escape  into  the  air  through  (m'),  but 
without  mixing  in  the  apparatus;  likewise,  no  mix- 
ture of  the  gas  takes  place  if  the  internal  pressure 
rises  because  of  irregularities  in  the  conducting  off 
of  the  gas,  as  in  that  case  the  gas  escapes  from  the 
apparatus  as  soon  as  the  level  of  the  liquid  has  sunk 
to  the  lower  edge  of  the  bell   (m). 

The  particular  feature,  wdiicb,  at  first  sight  seems 
to  be  the  most  striking,  is  the  type  of  the  diaphragm. 
This  offers  no  resistance  to  the  passage  of  the  elec- 
tric current,  as  the  electrolyte  has  a  clear  passage 
through  it,  and  above  all  so  effectively  prevents  the 
electrolyzcd  gases  from  mixing  that  the  o.xygen  when 
analyzed  will  show  99  per  cent,  of  oxygen.  The 
ek'ctrolyte  is  coinpo.sed  of  15  per  cent,  caustic  soda 
in  distilled  water,  the  latter  being  replaced  from 
time  to  time.  The  output  and  efficiency  vary  with 
the  current  density. 


Probable  Electric  Railway  Across  New 
York  State. 

Much  speculation  has  been  indulged  in  recently  re- 
gardiiig  the  purchase  of  the  Syracuse  (N.  Y.)  Rapid 
Transit  Railway  Company's  property  and  the  combi- 
nation that  will  be  made  between  the  Andrews-Stan- 
ley syndicate,  the  purchasers,  and  the  Vanderbilts, 
who  have  become  heavily  interested  with  them  both 
in  this  and  the  Utica  and  Mohawk  Valley  electric 
roads.  Horace  E.  Andrews  has  been  engaged  on  this 
plan  for  two  years  and  as  a  result  sees  before  him 
the  possibilities  of  a  traction  line  across  New  York 
state  with  an  entrance  to  the  metropolis.  The  con- 
nection to  be  established  between  the  traction  roads 
and  the  New  York  Central,  a  Vanderbilt  property, 
will  he  through  the  West  Shore  railroad,  a  portion 
nf  which  will  be  equipped  with  electricity  at  once  to 
make  the  connection  between  the  Utica  and  Mohawk 
Valley  and  the  Syracuse  Rapid  Transit.  However,  it 
is  expected  that  more  of  the  road,  which  was  recently 
rebuilt,  will  he  used  later  on  and  cars  will  go  directly 
into  New  "York  city.  At  first  the  portion  of  the 
.Andrews-Stanley  property  that  narallels  the  West 
Shore  road  will  be  used  for  local  business  and  the 
through  cars  will  go  over  the  railroad  by  means  of 
a  third-rail  sjstem.  This  will  gi\'e  an  excellent  serv- 
ice, and  Mr.  Andrew\s  expects  to  see  the  largest  sys- 
tem of  electric  roads  built  up  from  this  connection  in 
the   world. 

'Ihe  Uticii  and  Mohawk  Valley  has  102  miles  of 
track  and  the  Syracuse  Rapid  Transit  67.  With  the 
portion  of  the  "West  Shore  to  be  used  the  syndicate 
will  have  283  miles  of  road.  A  company  will  prob- 
ably be  organized  within  a  short  time  to  take  over 
both,  systems,  or  one  will  purchase  the  other,  prob- 
ably the  latter,  as  at  a  meeting  held  recently  E.  "V".  W. 
Rossiter,  first  vice-president,  and  John  Carstensen, 
fourth  vice-president  of  the  New  York  Central,  were 
elected  to  the  directorate  of  the  Syracuse  Rapid 
Transit,  while  Mr.  Andrews  w'as  chosen  president. 
H.  B.  Newcomb  and  H.  D.  Cofltnberry  of  Cleveland 
will  remain  .on  the  board  of  directors.  Mr.  Andrews 
will  be  the  cxecuti\'e  head  and  manager  of  the  com- 
pany   that    takes    o\'er   the   property,   and    under   his 


Copper  Market  Situation. 

Improvement  of  an  appreciable  character  has  taken 
place  in  the  copper  market  during  the  last  few 
weeks  and  the  retrograde  movement  of  last  month 
has  been  cheeked.  Prices  are  about  one-quarter  to 
three-eighths  of  a  cent  higher  than  they  were  aliout 
the  middle  of  June.  Europe  has  continued  to  take 
our  copper  at  an  unprecedented  rate  every  month 
this  year.  With  the  broadening  of  the  foreign  mar- 
ket copper  producers  are  less  dependent  on  domestic 
consumers.  An  average  of  19.000  tons  of  copper 
a  month  have  been  exported  for  the  last  six  months, 
yet  the  visible  supply  in  Europe,  July  1st,  stood  at 
more  than  4,000  tons  less  than  on  Jul)'  i,  190.J. 
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guidance  the  development  of  the  trolley  enterprise 
will  proceed.  He  will  retain  his  office  of  president 
of  the  Cleveland  Electric  Railway  Company  and  re- 
main a  resident  of  Cleveland,  but  will  keep  in  close 
touch  with  all  that  takes  place  on  the  New  York 
properties.  The  Utica  and  Mohawd<  Valley  was  built 
for  service  and  the  best  construction  work  was  em- 
ployed. The  Syracuse  property  is  also  in  splendid 
condition.  This  places  tne  new  arrangement  upon  a 
strong  footing  for  business  that  will  be  developed 
through  the  new  connections. 

The  report  that  the  Vanderbilt  interests  would  at 
once  invade  the  West  and  that  all  the  roads  entering 
Cleveland  would  be  united  under  one  company  was 
prcm|)tly  denied  by  those  in  authority.  No  plans  have 
been  made  so  far  as  is  known  for  such  a  combina- 
tion. Not  many  of  the  roads  in  Northern  Ohio 
come  in  competition  with  the  Lake  Shore  as  they 
did  with  the  New  York  Central.  They  will  act  as 
feeders  rather,  and  for  this  reason  the  Vanderbilts 
will  probably  cultivate  a  closer  friendship  with  them. 

An  attempt  has  been  made  to  purchase  the  property  - 
of  tlie  New  York  and  Long  Island  'Traction  Com- 
pany, which  is  owned  by  George  A.  Stanley  and  other 
Cleveland  men,  but  they  lia\'e  refused  to  sell.  The 
road  is  only  partially  built  and  has  not  yet  shown 
its  value.  It  loucbcs  a  number  of  large  residence 
towns  and  will  be  a  valuable  property  when  com- 
pleted. 


The  franchise  of  the  Louisville  ( Ky.)  and  Mt. 
W.'Lshington  lilectric- Railway  Company  has  been  re- 
voked by  Ihe  Fiscal  Court  beciuse  the  compaiiy 
failed  to  begin  construction  within  the  time  limit. 
The  intention  was  to  build  a  line  from  Louisville 
out  the  Bardstown  Pike  to  Mt.  W.ashington  and  Fair- 
field. 
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British   Hydro-electric  Plant  at  Oates- 
Royd  Mills. 

Great  Britain  offers  very  little  opportunity  for 
the  development  of  waterpower,  as  the  rivers  are 
comparatively  small  and  the  fall  not  great.  Still 
there  are  opportunities  tor  the  installation  of  small 
waterpower  plants  which  will  operate  profitably. 
.•\s  an  example  of  snch  an  installation  the  hj^dro- 
electric  plant  at  Oates-Royd  Mills,  Lnddenden,  York- 
shire,  is  described  in  the   Electrical   Magazine. 

The  entire  plant,  as  now  extended,  consists  of 
three  units.  By  reason  of  the  conditions  governing 
the  water  supply,  the  plant  has  been  installed  in 
two  separate  power  houses,  shown  in  Fig.  i.  Fig. 
2  is  the  interior  of  No.  i  house,  in  which  all 
three   generators   are   placed,   and   of   these   the  end 
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"Wrinkles"  for  Central-station  Practice. 

In  the  "wrinkle"  department  of  the  Boston  Na- 
tional Electric  Light  Convention  there  are  described 
two  things  which  will  be  found  very  handy  by  the 
average  central-station  operator.  One  of  these  is  a 
method  of  showing  the  dilTerence  between  new  and 
old  incandescent  lamps'  and  was  presented  by  E.  H, 
Mather  of  Portland,  Me. 

With  companies  whose  customers  purchase  their 
own  incandescent-lamp  renewals  it  is  frequently 
necessary  to  adopt  some  method  to  induce  the  cus- 
tomers to  renew  dim  lamps  before  they  burn  out. 
The  following  has  been  used  with  good  satisfaction  : 

Two  standard  lamp  sockets  are  attached  rigidly 
to  a  small  strip  of  brass,  as  shown  in  Fig.  1 ,  and 
wired  in  multiple  to  a  lamp  cord  that  is  connected 
to  a  standard  attachment  plug.  Upon  receiving 
complaint  of  poor  lights,  an  inspector  takes  this  two- 
light  device  and  a  voltmeter  to  the  house  or  store 
making  the  complaint,  and  after  ascertaining  to  his 
own  satisfaction,  by  the  use  of  the  voltmeter,  that 
the    potential    is   all    right    on    the    secondary    wires, 


FIG.    I.       TWO   POWER  HOUSES   OF   BRITISH    HYDRO-ELEC- 
TRIC  PLANT. 

ones  are  direct  connected  to  their  respective  tur- 
bines, the  center  one  being  belt  driven  from  a  turbine 
fixea  in  an  adjoining  building.  This  first  plant  de- 
rives its  water  from  two  sources.  The  mill  fur- 
nished with  electricity  is  driven  by  three  steam  en- 
gines, and  the  surplus  condensing  water,  collected 
in  a  2,eco-gallon  tank,  is  delivered  to  the  power 
house,  190  feet  below,  through  12-inch  cast-iron 
pipes,  the  flow  equals  120  cubic  feet  a  minute  in 
winter  and  20  cubic  feet  in  summer:  this  constitutes 
the  first  source.  The  second  source  is  a  disused  mill 
dam,  some  300  yards  from  the  first  mill,  draining  the 
adjoining  hill  land.  Water  from  this  is  allowed  to 
fill  during  the  day  and  night,  and  furnishes  water 
from  6  to  8  a.  m.  and  4  to  5  p.  m.,  producing  about 
13  kilowatts.  There  is  a  fall  of  140  feet  from  this 
dam  to  the  power  house.  The  third  turbine  is  sup- 
plied from  the  River  Ludd,  which  flows  through  the 
valley  past  power  bouse  No.  i.  A  public  path  .sep- 
arates the  river  and  building,  consequently  the  third 


FIG.    2.      INTERIOR   OF   POWER    HOUSE   NO.    I,    BRITISH 
HYDRO-ELECTRIC   PLANT. 

turbine  could  only  be  installed  on  the  opposite  bank, 
as  will  be  seen  in  Fig.  i.  A  hundred  yards  up 
stream  is  the  dam  providing  the  necessary  fall,  and 
from  this  a  goyt  was  built  to  power  house  No.  2,  a 
tailrace  being  sunk  to  about  50  yards  downstream. 
In  building  both  goyt  and  tailrace,  the  hillside 
formed  the  back  wall,  and  the  stone  taken  out  was 
used  for  the  front  wall  and  bottom  of  the  goyt,  the 
tailrace  being  sunk  in  solid  rock.  The  turbine  oper- 
ates a  vertical  shaft,  bevel-geared  into  a  horizontal 
shaft,  crossing  the  river  on  12-inch  H-girders,  and 
terminating  in  a  60-inch  pulley  wheel  inside  power 
house  No.  I.  Ihe  distance  across  the  river  between 
the  buildings  is  40  feet.  The  turbine  runs  at  108 
revolutions  per  minute,  the  main  shaft  170  revolu- 
tions per  minute,  and  the  dynamo,  to  which  it  is 
belted,  650  revolutions  per  minute.  The  two  sources 
of  water  in  No.  i  power  house  are  controlled  by 
piping  and  valves,  arranged  to  divert  either  supply 
to  either  turbine,  or  to  run  both  turbines  from  one 
supply. 

The  above  are  the  chief  hydraulic  features  of  the 
plant,  the  electrical  arrangements  calling  for  no  spe- 
cial comment,  except  that  automatic  switches  are 
used  wherever  possible.  The  generators  are  run  up 
singly  and  switch  themselves  in  on  the  line  when 
up  to  voltage,  and  continue  running  without  atten- 
tion. The  battery  installed  at  the  mill  is  under  con- 
trol of  special  svvitches.  and  when  placed  in  circuit 
needs  no  other  attention  than  regulating  about  every 
half  hour. 

Three  machines  are  run  for  the  full  load,  but  dur- 
ing the  day  only  one  is  used  for  battery  charging. 
The  combined  plant  has  a  capacity  of  76  kilowatts. 
It  furnishes  current  to  about  1,300  lamps. 


FIG.    I.       LAMP-TESTING   DEVICE   FOR    CENTRAL    STATIONS. 

shows  the  complainant  the  difference  in  illuminating 
power  between  an  old  and  a  new  lamp.  To  one 
socket  of  the  two-iight  device  ne  attaches  a  new 
lamp,  and  to  the  other  socket  one  of  the  lamps  com- 
plained of ;  then,  after  turnine-  out  all  lights  in  the 
room,  the  two-light  device  is  held  over  a  newspaper 
and  the  old  light  turned  on,  then  cut  off  and  the 
new  light  turned  on :  this  repeated  two  or  three 
times  shows  the  difference  between  the  two  lamps. 
This   method   of   demonstration   is   mofe   effective 
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adding  afterward  to  the  latter  successively  increas- 
ing amounts  of  magnesium  sulphate  or  potassium 
alum.  In  order  to  separate  the  effects  due  to  the 
sulphuric  acid  from  those  caused  by  the  salt^.  the 
author  employed  in  a  second  series  of  experiments, 
first,  a  more  concentrated  solution  of  sulphuric  acid 
without  salts,  and  afterward  a  sulphuric  solution 
more  dihited  and  containing  increasing  amounts  of 
salts. 

As  a  result  of  these  experiments  a  considerable 
decrease  in  the  intensity  of  the  current  necessary 
to  excite  the  interrupter  has  been  found.  With  a 
solution  of  sulphuric  add  of  the  specific  weight  of 
1.195,  the  interrupter  would  l>egln  working  for  65 
volts  and  26  amperes,  but  with  considerable  oscilla- 
tions in  the  indications- of  the  measuring  instruments. 
Using  a  solution  of  sulphuric  acid  of  the  specific 
weight  of  1.050,  containing  20  per  cent,  of  magne- 
sium sulphate,  the  interrupter  has  been  started  at 
20  volts,  with  a  consumption  of  only  five  amperes. 
Only  at  a  point  corresponding  with  118  volts  have 
20.5  amperes  been  reached,  whereas  with  the  sul- 
phuric solution  more  than  25  amperes  were  necessary 
under  equal  conditions,  and  with  a  number  of  inter- 
ruptions much  lower  than  with  the  magnesium  solu- 
tion. 

The  above  voltages  indicate  the  number  of  volts 
absorbed  while  the  primary  and  the  interrupter  were 
connected  in  series.  The  influence  of  potassium 
alum  is  very  sincrular,  the  number  of  interruptions 
being  very  much  increased  even  for  lower  voltages. 
Further  experiments  were  made  with  electrolytes 
containing  sodium  bichromate,  the  results  being  much 
inferior  to  those  obtained  with  the  above  solution, 
besides  the  drawback  of  a  very  considerable  cor- 
rosion. A  current  of  20  amperes  was  the  maximum 
limit  which  the  arrangement  of  these  experiments 
would  allow.  A.   G. 
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FIG.    2.       CONNECTIONS    FOR    USING    TRANSFORMERS    AT 
FULL    CAPACITY. 

to  the  layman  than  a  voltmeter  test,  and,  ordinarily, 
it  is  not  difficult  to  convince  a  customer  that  the  dis- 
colored lamps  need  to  be  replaced  by  new  ones. 

Fig.  2  shows  connections  for  making  use  of  two 
transformers  to  their  full  capacity  when  two  sets 
are  connected  in  Y  to  the  same  primary  and  one 
transformer  of  one  sel  burns  out. 

Where  two  sets  of  transformers  aje  used  with  the 
same  primary  voltage  and  connected  in  Y,  if  one 
transformer  burns  out,  the  other  two  transformers 
can  be  used  up  to  their  capacity  by  connecting  the 
neutral  of  this  set  of  transformers  to  the  neutral  of 
the  other  set,  and  cutting  out  the  burned  transformer 
secondaries  connected  delta,  as  shown  in  the  dia- 
gram. The  latter  wrinkle  was  contributed  by  H.  C. 
Hoagland  of  Kalamazoo,  Mien. 


Electrolyte  for  the  Wehnelt  Interrupter. 

In  a  paper  recently  read  by  D.  E.  Hauser  before 
the  Spanish  Physical  and  Chemical  Society  it  was 
stated  that  the  use  of  a  sulphuric  solution  in  con- 
nection with  the  Wehnelt  interrupter,  as  so  far 
employed,  presents  two  essential  drawbacks — first, 
the  necessity  of  a  relatively  high  voltage  as  re- 
quired for  its  operation,  and  second,  a  comparatively 
high  current  traversing  the  primary  of  the  Ruhm— 
korff  coil,  according  to  the  great  value  of  the  volt- 
age. The  first  difficulty,  which  only  concerns  small 
coils,  has  partly  been  overcome  by  Mr.  Carpentier  by 
augmenting  the  conductivity  of  the  electrolyte,  raising 
the  temperature  of  the  latter  by  a  rather  complicated 
arrangement.  The  second  drawback  has  so  far  been 
obviated  by  increasing  the  resistance  of  the  inter- 
rupter, diminishing  the  surface  of  the  platinum 
point  so  as  to  have  the  latter  reach  an  incandescent 
state  at  a  much  lower  expense  in  current.  Another 
process  for  diminishing  this  increase  in  inefficient 
current  consists  in  using  an  electrolyte,  which  under 
otherwise  equal  conditions  gives  rise  to  an  increase 
in  the  number  of  interruptions  of  the  current  tra- 
versing the  primary  of  the  coil,  and  according  to  the 
great  self-induction  of  the  latter,  to  an  increase 
in  the  inductive  resistance.  This  increase  results  in 
the  intensity  of  the  current  in  the  primary  being 
diminished  without  any  absorption  of  energy.  The 
electrolyte  best  fulfilling  this  condition  is  a  half- 
saturated  solution  of  magnesium  sulphate  slightly 
acidulated  with  sulphuric  acid.  This  electrolyte, 
though  exhibiting  a  considerable  conductivity,  is  not 
corrosive,  and  allows  of  starting  the  oneration  at  a 
much  lower  voltage,  although  it  works  perfectly  well 
as  far  as  118  volts,  the  author  having  discontinued 
his  work  with  this  limit. 

In  the  tables  recorded  by  the  author  .some  experi- 
mental results  are  given,  beginning  with  the  sul- 
phuric  solution   of   the   specific   weight   of   1.195   and 


Western  Electrician's  Register  at  the 
World's  Fair. 

Among  those  registered  at  the  Western  Electrician's 
booth  at  the  fair  since  last -week  are  P.  C.  Burney, 
Austin,  Texas ;  J.  Austin  Brooks,  Manchester,  Eng. ; 
Miss  Carrye  Montgomery,  San  Francisco,  Cal. ; 
Philip  B.  Woodworth,  Lewis  Institute,  Chicago; 
Frank  Clark,  Chicago ;  James  L.  Uno,  Hoboken, 
Mich. ;  W.  B.  Larrabee,  New  York ;  Fred  L.  Barrett, 
Houghton,  Mich.;  Milton  Hartman,  Cleveland,  Ohio; 
Harry  Burns.  Macon,  Ga. ;  Walter  R.  Jacobs,  Port- 
land, Me. ;  C.  F.  Newsom.  Indianapolis,  Ind. ;  C.  H. 
Klein,  Baltimore,  Md. ;  E.  V.  Zoeller.  Torbon,  N.  C. ; 
V.  Karapetoff;  J.  Schunster,  St.  Louis;  Robert  Reg- 
gott,  Bradford.  Eng.;  W.  J.  McCIennan,  Albany; 
M.  A.  Kuss,  La  Salle,  111. ;  Otis  Meyres,  Memphis 
Telephone  Company,  Memphis,  Tenn. ;  G.  W.  Brady, 
W.  Scheidel  Company,  Chicago;  P.  A.  Haradon, 
Harrisburg;  T.  M.  Work:  V.  V.  Newell.  Lane 
&  Bodley  Company;  J.  B.  Simons,  Indiana,  Pa.;  F. 
Ranch,  Chicago;  E.  M.  GreeiL  Fredericksburg.  Va. ; 
P.  A.  Reed,  Kansas  City.  Mo'.;  L.  A.  Strader.  Rich- 
mond, Va. ;  J.  Navarro  Viola,  Buenos  Ayres.  Argen- 
tina;  F.  M.  Frelles,  Buenos  Ayres,  Argentina;  H. 
Mahler,  Chicago ;  R.  N.  Palmer,  Norwich,  Ontario, 
Canada;  S.  K.  Rhoads.  Altoona.  Pa.;  Robert  N. 
Davidson,  St.  Louis :  J.  E.  Sayer,  Bliam.  Ala. ;  H.  W. 
Helman,  St.  Louis;  John  Albrecht,  Berlin,  Germany; 
W.  J.  English,  New  York;  T.  C.  Ralph,  St.  Louis: 
J.  Jackson,  St.  Louis ;  M.  A.  Bryte,  San  Francisco, 
Cal. ;  John  L.  Peters,  New  York. 


Magnetic  Club  Outing. 

The  outing  of  the  Magnetic  Club  of  New  York 
this  year,  being  the  seventeenth  annual,  was,  as 
usual,  very  enjoyable.  Cove  Hotel,  Livingston, 
Staten  Island,  was  the  scene  of  the  event  and  about 
80  persons  attended  the  festivities.  The  Western 
Union  Telegraph  Company  tendered  its  coal  boat 
Western  Union,  which  conveyed  most  of  the  num- 
ber to  the  grounds.  On  arriving  a  light  luncheon 
was  served  and  then  the  programme  of  track  and 
field  contests  was  carried  out.  The  winners  of  the 
various  events  received  valuable  prizes.  Dinner  was 
announced  at  the  conclusion  of  the  games  and  for 
two  hours  a  merry  scene  presented  itself  about  the 
tables.  President  Jones  made  an  address  and  heartily 
welcomed  all  present.  Secretary  Murphy  read  let- 
ters of  regret  from  many  prominent  men  w-ho  were 
unable  to  be  present.  After  dinner  the  prizes  were 
awarded.  Each  member  to  qualify  for  a  contest 
was  required  to  contribute  a  small  sum  to  the  relief 
fund  of  the  General  Slocum  disaster.  This  resulted 
in  a  fund  of  $25.  which  was  sent  to  Mayor  Mc- 
Clellan  of  New  York. 


The  consolidation  of  the  Detroit,  Ypsilanti,  Ann 
Arbor  and  Jackson  Railroad  Company  and  the  Jack- 
son Consolidated  Traction  Comoany,  both  electric 
roads  operated  in  the  state  of  Michigan,  has  been 
completed.  The  consolidated  property  is  under  the 
control  for  a  term  of  years  of  the  following  manag- 
ing committee:  Walter  C.  Kerr  of  New  York  city, 
George  C.  Smith  of  Pittsburg,  L.  H.  Hole  of  New 
York,  W.  N.  Coler,  Jr.,  of  New  York,  J.  D.  Hawks 
of  Detroit.  S.  F.  .A.ngus  of  Detroit,  and  W\  A.  Bo- 
land  of  Jackson,  Mich.  The  property  is  to  be  oper- 
ated as  one  system  with  J.  P.  Clark,  formerh'  with 
the  Indiana  Union  Traction  Company,  as  genera! 
manager.  Detroit  is  the  eastern  terminus,  and  Jack- 
son the  western  terminus  of  the  system,  which  has 
a  total  mileage  of  125  miles. 
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Division  of  Load   Between  Compound- 
wound  Direct-current  Generators. 

[From  (he  <jiR--uon  Box  of  the  National  Electric  Licht  Asso- 
ciation.! 

Question. 

How  can   coinpoiiiid-wouiHl.   direct-current   gener- 
ator.'; of  different  type.*  and  .sizes  rnnning  in  parallel 
lie  made  to  divide  ilie  load  automatically? 
Answers. 

William  R.  Gardentr:  If  the  diiference  is  small,  it 
may  be  compensated  liy  means  of  the  hand  regulator. 
but  if  large,  then  german-silver  or  coppcr-nhbon  re- 
sistance should  he  inserted  in  series  wilh  the  series 
coils  of  the  dynamos.  The  work  done  by  each 
machine  may  then  be  increased  or  diminished  by 
varying  the  resistance  and  each  machine  be  made  to 
take  onlv  its  own  share  of  the  load. 

A.  Peters:  The  scries  winding  of  all  machines 
must  have  the  same  drop  to  bus  bars  when  the  cur- 
rent for  which  each  machine  is  rated  is  passing 
through  the  series  coils  of  that  machine. 

F.  W.  Bullock:  My  experience  has  been  th.at  with 
75-kilowatt  C.eneral  Electric  compound-wound,  mul- 
tipolar. 125-volt.  direct-current  machines  operating  in 
parallel  with  ivkilowati.  Thomson-Houston  bipolar, 
componnd-woiind,  i  lo-volt.  direct-current  machines 
the  larger  machines  have  a  tendency  to  carry  more 
th:tn  iheir  share  of  the  load.  To  make  them  divide 
llie  loatl  anlomalically  I  remove  the  shunts  of  thi; 
smaller  machines  so  that  their  series  coils  compound 
at  full  strength,  and,  then  by  increasing  or  decreas- 
ing the  resistance  of  the  shunts  to  the  scries  coils 
on  the  larger  machines  make  them  divide  the  load 
automatically    with    the   smaller  machines. 

J.  Manlev  :  Put  the  machines  in  parallel  under  full 
load  and  adjust  the  rheostat  until  they  divide  the 
load  equallv  and  the  voltage  is  right  at  the  center 
of  distribution ;  this  means  the  pressure  at  the 
bus  bar.  Call  this  A:  ne.xt,  run  one  dynamo  without 
any  load  and  adjust  the  rheostat  until  the  voltage 
etiiials  the  voltage  of  the  lamps.  Put  on  fuil  load 
and  adjust  the  shunt  in  the  field  winding  until  the 
bus  pressure  equals  .\.  This  must  be  done  without 
moving  the  field  rheostat.  Do  the  same  with  other 
machines  and  they  will  divide  the  load  equally. 

.•\ugusta  Railway  and  Electric  Company:  \\  hen 
the  voltage  curve  from  no  load  to  full  load  01  both 
machines  is  the  same  they  will  divide  the  load  auto- 
matically if  speed  is  kept  constant. 

F.  M.  Farmer :  By  first  adjusting  all  the  machines 
individually  for  the  same  degree  of  compounding, 
cither  ■'flat"  or  "over"  as  desired,  and  then  adjusting 
the  resistance  of  each  series  field  circuit  (by  insert- 
ing cable  in  series  it  necessary)  inversely  as  the 
capacity  of  the  machine.  That  is.  with  one  machine 
as  a  standard  and  requiring  no  change,  another  ma- 
chine wilh  half  the  caoacity  should  have  twice  as 
much  resistance  in  its  series  circuit. 

M.  P.  R.,  New  York  Edison  Company:  By  shunt- 
ing some  of  the  current  from  series  field  winding  of 
stronger  machine  through  a  resistance  connected  in 
parallel  wilh  it ;  or,  by  adding  turns  to  series  field 
winding  of  weaker  machine. 

L.  J.  Lisberger :  Compound  generators  can  be 
niiade  to  operate  in  parallel,  dividing  the  load  propor- 
tionally and  automatically,  by  using  the  usual  equal- 
izer connection.  The  generators  will  most  probably 
have  different  characteristics  curves,  but  can  be  regu- 
lated as  a  rule  through  the  medium  of  the  shunt 
field.  Often  good  results  can  be  effected  by  the  re- 
moval or  addition.  :is  the  case  may  demand,  of  some 
of  the  resistance  of  the  shunt  acrcss  the  series  field. 

New  Members  of  the  Institute. 

.\t  the  tlirecu.rs'  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers,  held  in  New  Vork  city 
on  Jidy  19th,  50  new  names  were  added  to  the  list 
of  associate  members,  .-^mong  the  number  were  the 
following-named : 

0  \V  Uarnhart.  North  Shore  Electric  Company,  Evanston, 
III.-  Orriii  Burch,  L'liion  Carhidc  Coin^any,  Saulte  bte. 
Marie,  Mich.;  I!.  C.  Condit.  .\mericm  River  I'.lcctnc  Com- 
pany, Stockton,  Cal.;  C,  E.  Condit,  Tonopah  light  and 
I'owcr  Company,  Tonopah,  Xev. ;  I'.  \V.  Ells,  Urowning 
Manufacturine  Company,  .Milwaukee.  Wis,:  .1.  II.  eahne- 
stock  Chesapeake  .ind  Potomac  Telephone  Company,  U  ash- 
ington,  l>.  C;  11.  W.  Cioodc,  Portland  General  Electric 
Company,  Portland,  Oregon:  .\.  ('•■  Crier.  Western  Electric 
Com,>any,  Chicigo,  III.:  ().  F.  Kern,  Mt.  Whitney  Power 
Comnany.  Three  Rivers,  Cal.:  Paul  I.ehenbauin.  Southern 
I'acific  Com'iany.  San  I-Vancisco.  Cal.;  .Xnson  Marston.  Iowa 
State  College,  .\mes,  Iowa;  J.  E.  Mateer.  W'cstinghouse 
Electric  and  Manufacturing  Company.  W'ilkinshurg,  Pa.: 
W.  X.  McKee.  Moweaqua  Electric  Com-iany,  Moweaqua, 
111.:  R.  W*.  .Myers,  I'niteil  Stales  Engineers,  San  Eran- 
cisco.  Cal.:  J.  11.  Riildle,  Aslihurton  .Mining  Company,  I-air 
Oaks.  Cal.:  E.  <i.  Robinson,  Itallard  Electric  Company, 
Italian],  Vvasll.;  1-".  C..  Tracy.  C.  C.  Tracy  &  Co..  (ilyndon. 
Minn.:  II.  It.  Warren,  Warren  Electric  Manufacturing 
Company.  Sandusky,  O. :  W.  .\.  Whittlesey.  Pittsfield  l-.lec- 
Iric  Comii.-iny,  Pittsfield,  .Mass.:  R.  I.  Wright,  Electric  Con- 
troller and  Supply  Com  lany,  Cleveland.  (1.;  T.  II.  Yawger, 
Roclie-slcr  C.as  and  Electric  Co.,   Roche!,ler.    X.   Y. 


The  Canadian  Pacific  Railway  is  proposing  to  use 
electrical  power  for  the  operation  of  its  big  plants 
throughout  the  West  and  will  develop  watcrpowcrs 
to  acquire  the  electrical  energy.  For  this  purpose 
the  company  is  receiving  the  assistance  of  W.  F. 
Kingsliury  of  the  Westinghousc  company  of  Pitts- 
burg, who  has  been  looking  over  the  railroad  com- 
pany's new  electrical  plant  at  Fort  Williatn  and  :ilso 
examining  into  the  possibilities  of  waterpower  there. 
In  Winnipeg  Mr.  Kingsbury  will  make  a  thorough 
investigation  into  the  electrical  equipment  of  the  new- 
shops. 


The  Electrothermic  Production  of    Iron 
and  Steel.' 

Bv  .-Vli-'reu  St.vn-sfield. 

.-Mthough  the  electric  furnace  is  still  in  its  in- 
fancy, and  its  full  powers  are  unknown,  it  is  quite 
obvious  that  the  possibility  of  applying  heat  exactly 
at  the  required  point,  of  producing  a  temperature 
which  may  be  as  high  as  that  of  the  electric  arc,  and 
of  doing  this  without  being  obliged  to  blow  through 
the  furnace  a  stream  of  air  and  other  gases  is  one 
that,  in  certain  cajes,  may  outweigh  the  greater  cost 
of  electrical  energy.  A  very  high  temperauire  can 
easily  be  produced  by  electrical  heating  in  a  furnace 
containin.g  slrongly  reducing  gases,  and  this  fact  has 
already  been  utilized  in  the  production  of  certain 
alloys  of  iron,  such  as  ferro-chrome,  ferro-tungslen. 
ferro-silicon.  etc..  in  which  cases  the  N-alue  of  the 
alloy  and  the  difficulty  and  expense  of  producing  it 
by  ordinary  furnace  methods  has  led  to  the  use  of 
the  electric  furnace  in  preference  to  cupola  or  crucible 
furnaces,  in  spile  of  the  greater  cost  of  electrical 
heal.  Is  it  po>sible.  however,  that  the  expensive  elec- 
lric;il  energy  will  ever  be  used  commercially  for  the 
production  of  irtin  or  steel,  metals  which  are  pro- 
duced with  ease  and  economy  hy  ordinary  furnace 
methods?  The  answer  to  this  question  must  depend 
mainly  upon  the  relative  cost  of  fuel  and  electrical 
energy.  There  arc  at  present  no  elcclrical  iron  or 
steel-smelting  furnaces  equal  in  size  to  a  modern 
blast  furnace,  or  even  an  open-hearth  furnace,  so 
tlat  satisfactory  demonstrations  of  their  efliciency 
on  a  large  .scale  are  still  lacking,  hut  the  great  effi- 
ciency of  electrical  heating  enables  us  to  predict,  with 
a  fair  degree  of  accuracy,  the  amount  of  energy  that 
such  furnaces  would  require,  and  such  calculations  are 
supported  by  the  working  results  of  small  furnaces 
already  in  operation. 

The  author  has  obtained  a  number  of  figures  for 
the  cost  of  production  and  the  selling  price  of  elec- 
trical power,  and  these  placed  the  cost  of  producing 
an  electrical  horsepower,  under  very  favorable  co:i- 
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ditions.  from  waterpower.  at  0.13  cent  per  hour,  while 
the  price  at  which  it  might  be  bought  would  be  0.16 
or  0.17  cent,  and  in  exceptionally  favorable  cases 
even  lower  figures  might  Ije  obtained,  it  l:)eing  under- 
stood that  \-ery  large  outputs  are  considered,  that 
these  are  to  be  employed  near  the  source  of  power  . 
and  that  the  power  is  to  be  used  continuously  24 
hours  a   day  and  365   days  a  year. 

The  problem  may  be  considered  in  two  ways, 
either  as  a  simple  iron-smelting  proposition,  in  which 
electric  power  is  purchased  with  the  other  supplies,  or 
as  a  scheme  for  the  utilization  of  a  waterpower  in 
which  the  iron  smelting  is  merely  considered  as  a 
means  to  that  end ;  and  the  price  charged  for  elec- 
trical power  would  probably  be  different  in  these  tw-o 
cases. 

Let  Us  suppose  that  the  iron  smelter  purchases 
power  at  0.15  cent  per  electrical  horsepower-hour,  or 
0.2  cent  per  kilowatt-hour.  If  2.5CO  kilowatt-hours 
are  required  for  the  production  of  one  metric  ton 
of  pig  iron,  the  cost  for  electrical   energv  would  be 

$5- 

Against  the  cost  nf  the  electrical  power  may  lie 
set  the  cost  of  the  fuel  that  is  saved  by  using  elec- 
trical heat.  About  0.6  of  a  ton  of  coke  is  saved  per 
ton  of  iron  produced,  and  this,  at  $2.50  a  ton,  would 
amount  tn  $1.50  per  ton  of  iron. 

Or.  Goldschmidt  considers  that  the  carbon  elec- 
trodes used  in  the  electric  furnace  will  cost  about 
70  cents  per  ton  of  iron,  and  against  this  figure  should 
be  set  the  saving  effected  by  the  absence  of  blowing 
engines  and  hot-blast   stoves. 

We  may.  therefore,  consider  that  the  prices  of  fuel 
and  of  electrical  power  are  the  main  factors  to  be 
considered  as  determining  the  relative  cost  of  the  two 
methods  of  smelting  iron  ores,  ft  is  quite  clear  that 
electrical  smelting  of  iron  ores  cannot  compete  with 
the  blast  furnace  using  coke  at  $2.50  a  ton.  even  in 
places  where  very  cheap  waterpower  is  available. 
i>ut  if  the  price  of  coke  were  $8  instead  of  $2.50.  the 
saving  of  coke  and  blast  would  about  equal  the  cost 
of  the  electrical  heal,  so  that  in  localities  where  fur- 
nace coke  costs  upward  of  $8  a  ton  and  where  cheap 
waterpower  could  be  obtained,  it  might  be  better  to 
smell  iron  ores  electrically  than  by  nieans  of  coke. 

The  methods  usually  adopted  by  elect rometal- 
hirgists  for  the  produclion  of  steel  resemble  more 
closely  the  open-hearth  and  crucible  processes.  Cast 
iron,  ol)taincd  electrically  or  in  the  blast  furnaces,  is 
melted  electrically,  together  with  steel  scrap  and  pure 
iron  oxides,  the  impurities  in  the  charge  are  elrini- 
natcd,  mainly  as  oxides  in  the  slag  and  a  metal  is 
obtained  which  may  retain  the  desired  amount  of 
carbon,  or  may  be  recarburized  by  suitable  additions 
in  the  furnace  or  the  casting  ladle. 

The  electrothermic  production  of  steel  from  inter- 
mediate products,   such  as  pig  iron  and  steel  scrap, 

I.  Abstract  of  paper  read  before  a  recent  meeting  of  th«?  elec- 
trical section  of  the  Canadian  Society  of  Civil  EiiKinetn-s. 


with  the  usual  additions  of  iron  ore.  has  been  at- 
tempted by  several  experimenters.  Kjellin's  electric 
induction  furnace  is  stated  to  be  capable  of  producing 
molten  steel  from  cold  pig  iron  and  scrap  at  the  rate 
of  one  metric  ton  of  tool  steel  for  Soo  electrical 
horsepower-honrs/  the  cost  for  power  being,  in  this 
case,  about  one-fourth  of  that  incurred  in  the  pro- 
duclion of  pig  iron  from  the  ore — that  is.  about  $1.25 
per  metric  ton  of  steel.  The  conditions  were  excep- 
tionally favorable,  as  charcoal  iron  was  used;  but,  on 
the  other  hand,  the  use  of  molten  pig  iron  would  have 
further  reduced  the  expense  for  power.  The  steel 
was  said  to  be  exceptionally  good,  and  this  was  at- 
tributed to  the  absence  of  dissolved  gases.  Very 
little  exact  information  is  available  in  this  connec- 
tion, but  it  is  considered  that  the  superiurily  of  open- 
hearth  steel  over  Bessemer  steel  and  of  crucible  steel 
(i\cr  open-hearth  steel  is  due.  not  entirely  to  a  greater 
degree  of  freedom  from  the  ordinary  metalloids  pre.s- 
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ent  in  steel,  but  in  part,  at  least,  to  the  degree  of 
freedom  from  dissolved  gases,  such  as  oxygen,  nitro- 
gen or  hi'drogen,  these  gases  being  likely  to  be  most 
abundant  in  Bessemer  steel  and  least  abundant  in 
crucible  steel. 

Probably  the  greatest  field  of  usefulness  of  the  elec- 
tric furnace  in  the  metallurgy  of  iron  and  steel  will 
be  in  the  production  of  crucible  steel.  As  it  still 
pays  to  fuse  this  material  in  small  amounts  in  cruci- 
bles, in  order  to  protect  it  from  the  gases  unavoidably 
present  in  an  open-hearth  furnace,  it  seems  probable 
that  the  electric  furnace  which  can  fuse  steel  more 
cheaply  than  the  crucible  process  and  can  protect  it 
quite  as  effectually  from  any  gases  that  may  be  found 
objectionable,  must  replace  the  crucible  furnace. 

It  may  also  be  expected  to  replace  partly  the  open- 
hearth  furnace,  in  the  production,  for  example,  of 
the  more  expensive  varieties  of  steel  in  which  the 
expense  of  fusing  is  of  less  importance  than  the 
soundness  of  the  product. 

Very  many  different  types  of  furnace  have  been 
used  for  the  electrothermic  smelting  of  iron  ores  or 
the  production  of  steel,  but  they  may  all  he  placed 
in  one  of  two  classes:  (i)  furnaces  healed  by 
means  of  an  electric  arc.  and  (2)  furnaces  heated  by 
the  passage  of  an  electric  current  througli  the  charge 
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itself  or  through  some  poorly  conducting  part  of  the 
furnace. 

The  Stassano  and  Heroult  furnaces  are  examples 
of  arc  furnaces,  and  the  Keller,  Harmet  and  Kjellin 
furnaces  depend  upon  the  healing  effect  of  an  elec- 
tric current  flowing  through  the  charge  it.self.  The 
Stassano  furnace  (Fig.  1)  is  constructed  of  masonry 
and  is  lined  with  magnesite  bricks.  The  working 
chamber  is  rectangular  and  is  one  meter  square  and 
one  meter  in  height,  wilh  an  arched  roof  or  lid.  The 
position  of  the  carbon  electrodes  and  Ihe  charging 
and  tai'ping  openings  is  clearly  shown  in^-FIg.  i. 
while  a  pipe  through  the  lid  removes  the  carbon 
monoxiide  resulting  from  the  reaction. 

An  alternating-current  arc  is  maintained  between 
ihe  carbons,  which  can  be  drawn  apart  by  suitable 
mechanism,  and  llle  ore  mixed  with  coal  or  charcoal 
is  fed  in  at  the  side  of  the  furnace  and  lies  below 
the  arc.  The  ore  must,  therefore,  be  heated  by  con- 
duction and  radiation  from  the  intensely  hot  arc 
which  occupies  the  upper  part  of  the  furnace,  the 
method  of  heating  being  like  ihat  in  the  open-hearth 
furnace.  An  alternating  current  of  2,000  amperes  at 
170  volts  is  used  in  the  arc,  whidi,  when  the  furnace 

I.  This  fiKure  is  an  estimate  of  the  output  from  a  1,000-horse- 
power  furnace,  the  actual  results  obtained  with  a  furnace  of  zoo 
horsepower  were  considerably  more  costly.  Electro-Chemical  In- 
dustry, Vol.  I.,  1003.  p.  srfi- 
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lias   become  hot,   traverses   the   whole   width   of  the 
furnace  and  consumes  about  450  horsepower. 

While  the  use  of  the  electric  arc  has  certain  points 
in  its  favor,  it  seems  unlikely  that  the  greatest  econ- 
omy can  be  obtained  in  this  way.  Thus,  for  example, 
the"  heat  can  only  penetrate  the  ore  by  conduction 
through  the  mass.  and.  meanwliile.  heat  is  being  lost 
by  conduction  through  the  upper  walls  of  the  furnace. 
.\lso  the  ore  is  not  preheated  before  entering  the 
fusion  cliamber  and  the  waste  gases,  by  passing 
through  the  arc  on  their  way  out.  tend  to  escape  at 
a  very  high  temperature,  and  so  to  waste  heat  which 
might  have  been  employed  in  jpre-heating  the  ore 
charge. 

In  fact,  both  the  pre-heating  and  the  partial  re- 
duction of  the  ore  might  be  effected  by  the  hot  carbon 
nioiio.xide  escaping  from  the  furnace.  The  furnace 
was  working  in  Italy  on 
local  iron  ores  and  pro- 
duced steel  directly  from 
t  h  e  ores.  Dr.  Gold- 
schmidt  concluded  that 
the  steel  would  cost  $18.- 
So  per  metric  ton  and 
that  the  process  could 
not  be  economically  in- 
troduced into  Germany. 

The  Heroult  furnace  is  ,rVT~/'^":'':7':: 
like  a  tilting  open-hearth  ~Y///////-///:?P7Z 
furnace,  and  has  two  vcr-    fig    4.     keller  furnace. 
tical  carbon  electrodes,  as 

shown  in  Fig.  2.  The  current  flows  from  one  of 
these  into  the  charge  of  ore  or  metal  to  be  melted 
and  back  on  to  the  other  carbon,  thus  producing  two 
arcs  between  the  carlions  and  the  charge,  wdiich  is 
also  heated  to  a  certain  extent  by  the  passage  of  the 
current  through  the  molten  slag  and  metal.  The 
furnace  was  used  at  first  for  the  direct  reduction  of 
iron  ores,  but  has  been  found  to  be  more  suitable 
for  the  production  of  steel  from  scrap  and  pig.  The 
transmission  of  heat  from  the  arc  to  the  charge  will 
probably  be  better  in  this  furnace  than  in  the  Stas- 
saiio  furnace,  but  considerable  losses  of  heat  must 
lake  place  through  the  holes  in  the  rpof  through 
which  the  electrodes  enter. 

The  Siemens  furnace  ( Fig.  3 )  has  been  frequently 
used  for  the  reduction  of  metallic  oxides  and  for 
melting  metals.  It  consists  of  a  crucible  composed 
wholly  or  in  part  of  carbon  which  is  connected  to 
one  of  the  leads,  w^hile  a  carbon  electrode  which  dips 
into  the  crucible  is  connected  to  the  other,  .^.n  arc 
is  formed  between  this  electrode  and  the  contents 
of  the  crucible,  and  fresh  quantities  of  the  ore  can 
be  charged  in  from  abo\e  until  the  crucible  is  full 
of  the  molten  metal  and  slag. 

The  Siemens  furnace  is  very  convenient  for  ex- 
perimental work  on  the  reduction  of  difficulty  fusible 
metals,  such  as  chromium,  tungsten,  titanium,  etc., 
and  .\.  J.  Rossi  has  employed  it  on  a  larger  scale 
for  the  production  of  ferro-titanium  and  similar  al- 
lovs. 

The  Keller  furnace  for  the  reduction  of  iron  ores 
(Fig.  4)  is  of  the  resistance  tj-pe.  It  is  similar  in 
construction  to  an  iron  blast  furnace,  except  that 
the  crucible  of  the  Keller  furnace  is  larger  in  section 
than  the  stack.  Four  carbon  electrodes  are  inserted 
vertically  into  this  enlarged  crucible  and  dip  into 
the  slag.  The  current  is  carried  by  the  fused  slag 
and  metal  from  one  electrode  to  another,  and,  in  this 
waj',  the  charge  is  heated.  The  gases  resulting  from 
the  reduction  of  the  oxidijs  in  the  ore  pass  up  through 
the  descending  column  and  give  up  their  heat  to 
the  ore  and  also  effect  the  reduction  of  a  part  of 
the  iron.  The  molten  iron  and  slagare  taoped  out 
at  intervals  in  the  usual  manner.  The  method  of 
heating  adopted   in  this   furnace   is   more   conducive 
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The  Kjellin  and  the  Gin  furnaces  are  renmrkable, 
because  in  them  the  heat  is  produced  by  the  passage 
of  the  current  through  the  molten  metal  itself,  instead 
of  through  the  fused  slag  or  through  the  air  above 
the  charge. 

In  this  method  a  difficulty  arises  on  account  of  the 
low  specific  resistance  of  the  metal,  because  an  enor- 
mous current  would  be  required  to  heat  up  a  batli 
of  moderate  size.  Gin  endeavors  to  overcome  tins 
difliculty  by  making  his  furnace  in  the  form  of  a 
canal  (cc)'  (Fig.  5)  which  is  folded  on  itself  and 
contains  the  metal:  the  current  is  introduced  through 
water-cooled  metallic  terminals  of  large  section  (It). 
It  is  intended  to  tap  the  steel  from  the  three  loops  of 
the  cinal  simultaneously.  The  canal  is  formed  in 
some  neutral  refractory  material  like  chronic  iron  ore. 

The  numerous  difliculties  which  are  likely  to  occur 
in  connection  with  the  use  and  maintenance  of  such 
a  furnace  are  too  obvious  to  need  mentioning,  but 
the  principle  employed  may, '  perhaps,  be  developed 
in  a  somewhat  different  form. 

The  Kjellin  furnace  (Fig.  6)  consists  of  a  cir- 
cular canal  (cc),  containing  the  metallic  charge,  which 
forms  the  secondary  winding  of  a  transformer  of 
which  (pp)  is  the  primary  coil  and  (aa)  the  iron 
core.  In  this  manner  an  enormous  current  is  pro- 
duced in  the  molten  metal  without  the  necessity  for 
any  terminals  to  lead  in  the  current.  A  furnace  of 
this  type  has  been  successfully  used  for  the  produc- 
tion of  steel,  but  the  shape  of  the  furnace  would 
not  be  conducive  to  the  production  of  steel  of  a 
uniform  composition. 

The  Kjellin  furnace  has  been  used  for  the  pro- 
duction of  steel  from  pig  and  scrap,  a  certain  amount 
of  metil  being  left  in  the  furnace  to  carry  the  current 
in  the  early  stages  of  the  following  charge,  but  if 
molten  pig  iron  were  employed,  this  would  be  un- 
necessary. 

The  Gin  furnace  is  intended  to  be  used  in  the 
same  way,  but  is  still  in  the  experimental  stage. 

The  electric  furnace,  using  carbon  electrodes,  is 
especially  suited  to  operations  of  a  reducing  char- 
acter, as  the  electrodes  are  then  protected  from  loss 
by  oxidation.  In  the  production  of  steel,  however, 
an    oxidizing   slag   is    employed   to    remove    the    im- 


FIG.    5.       GIN    FURNACE. 

to  economy  than  is  the  heating  liy  electric  arc  as  in 
the  Stassano  furnace. 

'J'he  Keller  furnace,  moreover,  is  suited  to  con- 
tinuous introduction  of  fresh  charges  of  ore,  while 
the  Stassano  furnace  is  worked  intermittently,  wdiich 
must  tend  to  a  waste  of  heat.  Furnaces  of  the  re- 
sistance type  are  also  able  to  supply  heat  more  or 
less  uniformly  through  a  large  mass  of  ore  and  are. 
therefore,  better  suited  than  are  furnaces  to  large 
scale  operations.  In  the  Keller  furnace,  however,  it 
seems  probable  that  the  current  would  be  carried 
from  one  electrode  to  the  other,  largely  through 
the  molten  iron  in  the  crucible,  and  as  this  is  a  rela- 
tively good  conductor,  most  of  the  heat  would  be 
developed  in  the  molten  slag  immediately  surrounding 
each  electrode,  while  the  middle  of  the  furnace  would 
tend  to  be  cooler. 

In  the  manufacture  of  steel  an  intermittent  method 
of  smelting  must  be  adopted  in  order  to  adjust  the 
composition  of  the  steel  and  such  furnaces  as  the 
Stassano  and  Heroult  would  appear  to  be  suited  to 
this,  while  the  reduction  of  ore  would  be  best  effected 
in  the  Keller  or  similar  furnaces  in  which  continu- 
ous smelting  and  pre-heating  of  the  charge  is  pro- 
vided for. 
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Cost  of  Trackless  Trolley  Roads. 

.Vs  regards  the  question  of  cost  of  trackless  trolley 
roads  the  figures  furnished  by  the  Berlin  General 
Electric  Company  in  its  operation  of  the  Haida  rail- 
road are  instructive.  These  show  that  a  trackless 
overhead  trolley  car,  capable  of  holding  22  persons, 
used  about  the  same  electric  current  as  an  ordinary 
street  car.  having  room  for  28  persons.  With  the 
trackless  railroad  about  25  per  cent,  more  electric 
current  was  used  than  on  regular  street  cars.  It 
should  also  be  said  that  the  maintenance  of  the  cars, 
owing  to  a  greater  wearing  out  of  the  rolling  stock, 
and  extensive  need  of  lubricators,  etc.,  is  larger 
than  on  track  cars.  On  the  other  hand,  thfs  higher 
cost  of  maintenance  is  met  by  an  expense  for  tracks 
and  the  keeping  of  them  in  go<id  condition. 

A  track  road  for  every  kilometer  costs  from 
$20,oco  to  $30,000,  while  a  trackless  road  can  be 
built  for  $3,750  to  $5, 000.  ."V  trackless  road  three 
kilometers  long,  now  in  active  operation,  estimated 
its  cost  at  about  $4,500  per  kilometer,  or  a  total  of 
$13,500  for  the  whole   distance. 

The  total  cost  per  kilometer  is  five  cents,  or  15 
cents  for  three  kilometers.  This  five  cents  per 
kilometer  compares  favorably  with  that  of  the  Great 
Berlin  Street  Car  Company,  which  estimates  its 
actual  cost  of  operation  at  5.17  cents  a  kilometer, 
and  other  street-car  lines  in  Germany  even  report 
6.25  cents  per  kilometer. 

Similar  favorable  figures  are  given  by  Schiemann 
in  the  operation  of  the  trackless  line  in  the  Bila 
Valley.  .According  to  the  latest  reports,  after  a 
three  months'  operation,  the  cost  of  electric  cur- 
rent used  w^as  douuie  that  of  a  track  road.  This 
greater  utilization  of  current  was.  however. -only 
one-tenth  of  the  sum  which  track  roads  require  for 
interest  and  maintenance. 

A  large  part  of  the  income  of  the  trackless  roads 
is  obtained  by  the  carrying  of  freight,  which  is  a 
source  ■  of  profit  even  wdien  the  passenger  traffic  is 
inadequate.  Furthermore,  legally  considered,  the 
trackless  roads  are  very  useful,  for  they  are  not 
required  to  meet  such  stringent  conditions  as  are 
asked  of  electric  track  lines.  As  a  matter  of  fact, 
the  streets  are  not  at  all  injured  by  the  track- 
less cars,  but  have  a  smoothening  effect  on  the 
pavement  over  which  they  pass.  It  is  believed  here 
that  even  on  asphalt  pavement  trackless  cars  can  be 
successfullv  used. 


FIG.    6.       KJELLIN    FURNACE. 

purities  from  the  pig  iron,  and  this  slag  would  tend 
to  corrode  the  carbon  electrodes  and  itself  to  become 
deoxidized,  and,  therefore,  unfit  to  refine  the  iron. 
This  difficulty  is  met  in  the  Heroult  furnace  by 
keeping  the  electrodes  above  the  surface  of  the  slag, 
so  that  the  current  passes  into  the  charge  by  means 
of  an  arc.  In  the  Gin  furnace  water-cooled  metal 
electrodes  are  used,  and  in  the  Kjellin  furnace  elec- 
trodes are  dispensed  with  altogether. 

The  production  of  crucible  steel  in  the  electric 
furnace  may  be  considered  to  be  possible  both  tech- 
nically and  financially,  and  furnaces  might  be  in- 
stalled for  the  production  of  tool  steel,  which  at 
present  is  largely  imported,  the  electric  current  being 
produced  by  means  of  watcrpower  or  by  gas  engines 
run  by  blast-furnace  gas.  The  utilization  of  titan- 
iferous  iron  sands  is  a  problem  of  considerable  im- 
portance. These  sands  are  difficult  to  smelt,  partly 
because  sandy  ores  are  difficult  to  treat  in  the  blast 
furnace  and  partly  on  account  of  the  titanium,  which 
produces  a  very  infusible  slag. 

In  smelting  such  ores  in  the  blast  furnace  the 
titanium  passes  almost  entirely  into  the  slag,  the 
iron  produced  carrying  not  more  than  a  few  tenths 
per  cent,  of  titanium,  but  even  this  small  amount 
appears  to  decidedly  improve  the  quality  of  the  iron 
for  certain  purposes. 

In  the  electric  furnace  more  strongly  reducing  con- 
ditions can  be  obtained  than  in  the  hbst  furnace,  and 
it  is  possible  to  smelt  a  titanifer^  -s  ore  so  as  to 
obtain  a  rich  ferro-titanium.  the  titanium  being  re- 
duced to  the  metallic  state  instead  of  remaining  as 
oxide  in  the  slag. 

.\t  a  recent  meeting  of  directors  at  Denver,  Colo.. 
J  R.  McKinnie  of  Colorado  Springs  was  elected 
president  of  the  Denver-Boulder  interurban  electric 
railway,  which  proposes  to  expend  $10,000,000  on 
lines  S.  Simpson  of  Cleveland.  Ohio,  and  Shirley 
Moore  of  Louisville,  Kv.,  are  members  of  the  board 
of  directors.  Right-of-way  has  been  secured  and 
work  will  begin  this  fall. 


Aerial  Cable  Across  Great  Salt  Lake. 

The  particulars  of  a  telegraph  cable  to  be  stretched 
across  Great  Salt  Lake  are  given  in  the  Telegraph 
Age,  as  follows : 

A  35-mile  heavy  aerial  cable,  carrying  19  wires, 
will  soon  be  stretched  across  the  Great  Salt  Lake 
along  the  Luciii  cut-off.  The  work  will  he  done 
jointly  by  the  Southern  Pacific  and  the  Western 
L'nion  and  will  be  the  main  line  for  all  railroad 
and  commercial-telegraph  business  between  Salt  Lake 
City  and  the  coast. 

When  the  great  cut-off  was  first  thought  of  it 
was  informally  planned  to  stretch  the  wires  in  the 
regular  way  along  the  track,  but  when  the  engineers 
got  their  first  idea  of  the  high  winds  on  the  lake 
it  was  at  once  demonstrated  that  the  wires  w'ould 
not  last  long  in  such  an  unprotected  place,  and  then 
ft  was  thought  that  a  regular  ocean  cable  would 
have  to  be  laid.  But  this  was  impracticable,  too. 
as  it  was  found  that  the  action  of  the  water  would 
ruin  the  cable  in  a  short  time.  So,  as  a  last  resort, 
it  has  been  decided  that  the  only  way  will  be  to 
stretch  a  solid  cable  across  the  whole  of  the  lake 
section  for  about  35  miles.  The  wires  will  be 
fully  insulated  and  protected  and  the  cable  will  be 
strung  just  as  strongly  as  it  is  possible  to  do  the 
work,  so  that  no  trouble  will  result  from  high  winds 
or  higher  waves.  It  will  be  a  novel  telegraph  line, 
but  then  everything  is  novel  about  the  Lucin  cut-off. 


Michigan  Electric  Association. 

Electric-light  managers  and  superintendents  of 
Michigan  met  in  Grand  Rapids  on  July  20th  and 
made  permanent  the  temporary  organization  formed 
at  Detroit  on  July  8th.  The  only  business  of  im- 
porlance  transacted  was  the  adoption  of  a  consti- 
tution and  by-laws.  Tlie  association  will  be  known 
as  the  Michigan  Electric  .Association  and  will  take 
iu  all  interested  in  the  production  of  electricity  for 
light  and  power.  The  president  was  directed  to 
select  an  executive  committee  to  name  the  place 
and  have  charge  of  the  first  regular  meeting,  which 
will  be  held  on  October  nth.  Mr.  E.  F.  Phillips  of 
Detroit  is  president  and  Mr.  F.  S.  Hubbell  of  Mil- 
ford,  secretary,  of  the  new  organization. 


Material  has  arrived  in  Jacksonville,  Fla..  for  the 
construction  of  an  electric  railway  to  connect  Jack- 
sonville and  Ortega.  J.  E.  Butts,  superintendent  of 
construction,  states  that  the  road  will  start  at  the 
present  terminus  of  the  Riverside  branch  of  the  Jack- 
sonville Electric  Company  and  follow  the  bank  of 
the  St.  Johns  River.  Arrangements  have  been  made 
with  the  Jacksonville  Electric  Company  to  furnish 
the  power  for  the  road  at  present  and  also  to  fur- 
nish the  cars,  but  it  is  the  intention  of  the  company 
to  establish  eventually  an  electric  plant  at  Ortega 
for  furnishing  power  and  lights  for  that  town. 
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Ohio    Independent    Telii.lione    Association,    Columbus, 
gust  -'d. 

tJhio   Electric  Light  Association  (annual  convention),   San- 
dusky, August   i6th  to  iSth. 

International    Electrical    Congress,    Hall   of    Congresses,    St. 
Louif  Exposition.   September   12th   to    17th. 

International    Association     of    Municipal     Electricians     (an- 
nual meeting).    St.  Louis,  September   i3ih  and   14th. 

American     Elcclrothcrapcutic    Association     (annual    conven- 
tion).   St.    Louis.    September    13th   to    i6th. 

National     Electrical    Contractors'    Association     (annual    con- 
vention).   St.    Louts.    September    14th    to   i6th. 

Colorado    Electric    Light,    Power    and    Railway    Association, 
Colorado  Springs,   September   jigt  to   33d. 


WESTERN     ELECTRICIAN 

Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
hooth  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


Ix  tlie  running  of  alternators  in  parallel  the 
que.'^tion  of  excitation  is  an  important  one  to  suc- 
cessful operation.  Some  are  of  the  opinion  that  a 
motor-driven  exciter  !s  itdaptable  to  this  work.  Ex- 
perience has  pointed  out.  however,  that  considerable 
difficulty  has  arisen  by  its  use,  and  ha.s  come  about 
chiefly  from  the  fact  that  any  serious  disturbance 
in  the  station  voltage,  such  as  might  arise  from  a 
short-circuit  on  the  line,  has  immediate  eFec:  on 
the  motor  of  the  exciter  set  or  sets,  and  if  the 
fall  in  the  station  voltage  is  great  enough,  even  for 
a  short  period  of  time,  the  motor  will  be  "killed," 
resulting  in  a  shutdown  of  the  station.  As  the 
voltage  of  the  station  depends  upon  the  excitation, 
and  the  operation  of  the  motor-driven  exciter  de- 
pends in  turn  upon  the  voltage  of  the  station,  it 
will  be  seen  that  such  a  combination  is  an  extremely 
sensitive  one  and  should  not  be  adopted  exclusively. 
Some  such  emergency  apparatus  as  a  storage  batten*^ 
to  tide  over  momentary  drops  in  the  station  voltage 
should  be  used  as  an  insurance  against  possible 
failure  of  excitation.  If  it  is  especially  desired  to 
use  a  motor-driven  exciter  the  induction  motor  is  to 
be  preferred  to  the  synchronous  motor  for  this  pur- 
pose, since  it  is  not  so  sensitive  to  disturbances  of 
the  line  voltage,  and  it  is  not  necessary  that  it  re- 
main in  synchronism  with  the  generators. 


Now  that  the  Panama  Canal  is  assured,  we  nat- 
urally look  forward  with  some  expectancy  to  the 
activity  which  is  likely  to  result  to  the  electrical  in- 
dustry when  work  is  actually  begun  on  the  great 
artificial  waterway.  The  article  by  George  E.  Walsh 
appearing  on  another  page  of  this  issue  anticipating 
in  a  general  way  what  part  electricity  will  play  in 
the  construction  work  is  of  interest.  That  there 
will  be  no  such  enormous  expenditure  of  money  upon 
machinery  as  was  the  case  in  the  ill-fated  French 
undertaking  is  to  be  expected,  but  the  amount  to  be 
spent  on  electrical  machinery  should  be  much  greater. 
Of  the  millions  of  dollars  sunk  in  the  French  work- 
ing plant,,  for  machinery,  very  little  was  expended 
on  electrical  apparatus,  for  in  the  days  of  De  Lesseps 
electricity  w^as  very  little  in  evidence  in  work  of 
this  nature.  With  present  methods,  however,  it  will 
find  application  in  almost  all  departments  of  the 
work.  The  decision  to  build  the  canal  with  Ameri- 
can capital  and  American  labor  has  not,  as  Mr.  Walsh 
says,  yet  been  fully  appreciated  by  the  general  pub- 
lic. Manufacturers,  however,  are  thoroughly  alive 
to  the  possibilities  in  their  respective  lines,  and  those 
whose  field  is  electrical  machinery  will  no  doubt  have 
their  fair  share  in  the  building  of  the  new  canal. 
A  year  will  probably  pass  before  the  plans  are  com- 
pleted and  the  work  actually  started,  it  being  the 
intention  to  make  all  the  preliminary  arrangements 
so  completely  and  thoroughly  that  everything  will  be 
ready  for  shipment  at  the  proper  time.  When  once 
on  the  ground  the  machinery  will  he  subject  to  the 
ravages  of  the  moist  climate,  which,  in  the  case  of 
the  early  apparatus  used  by  the  French,  soon 
destroyed  it  in  part  or  entirely.  Here  is  an  oppor- 
tunity for  an  inventive  mind  lo  discover  a  really 
good  preparation  for  metal  which  will  preserve  it  in 
This  climate. 


The  electrical  development  and  activity  in  Ger- 
many is  constantly  watched  with  keen  interest  by 
Americans,  Not  because  Germany  is  such  a  large 
btjyer  of  American  electrical  products,  but  because 
of  the  enterprise  of  Germans  in  modernizing  their 
works  and  the  readiness  of  German  electrical  engi- 
neers to  consider  and  develop  new  processes  and 
ideas  for  the  advancement  of  the  electrical  industry. 
While  this  activity  on  the  part  of  Germany  warns 
of  a  possible  strong  competitor  for  the  United  States 
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in  foreign  electrical  trade,  a  glance  at  the  report  of 
the  Frankfort  Chamber  of  Commerce  would  seem 
to  indicate  no  immediate  cause  for  alarm  on  the  part 
of  American  manufacturers.  The  second  part  of 
the  annual  report  for  igo?  contains  statements  made 
by  large  electrical  companies  in  which  the  sentiment 
prevails  that  while  the  increased  activity  of  Ger- 
many's industries  during  1903  had  a  corresponding 
effect  upon  the  electrical  branch  generally,  yet  the 
long-looked-for  advance  in  prices  and  profits  was  not 
forthcoming  on  account  of  admitted  keen  competition. 
According  to  the-  Chamber  of  Commerce  report, 
many  orders  were  filled  without  profit,  and  many 
times  goods  were  sold  for  less  than  the  cost  of  pro- 
duction, this  being  due  to  the  efforts  of  the  great 
electrical  companies  to  give  as  much  employment  as 
possible  to  their  plants,  which  had  been  considerably 
extended  and  enlarged.  Another  cause  for  the  lack 
of  profits  was  the  competition  arising  from  the 
growth  of  native  electrical  industries  in  many  foreign 
countries  which  heretofore  had  been  profitable  mar- 
kets for  German  electrical  goods.  The  strong  efforts 
made  by  these  domestic  electrotechnical  works  to 
crowd  out  German  supplies  compelled  Gennan  ex- 
porting concerns  to  offer  exceedingly  low  terms  in 
order  to  maintain  their  footing  in  these  foreign 
countries.  The  high  price  of  raw  materials  was  also 
an  obstacle  under  the  above-noted  business  condi- 
tions. The  prices  of  some  of  the  raw  materials 
advanced  toward  the  close  of  the  year;  among  these 
were  copper,  brass  and  dynamo  wire.  While  the 
large  electrical  companies  are  thus  shown  to  have 
realized  small  profits,  for  a  time  at  least,  yet  the 
fact  that  the  plants  largely  rank  among  the  best,  are 
electrically  operated  and  are  always  employed,  to- 
gether with  the  enterprise  and  push  of  the  men  at 
the  helm,  keeps  them  alwaj^s  in  the  field  as  a  strong 
competitor  ready  to  grasp  any  opportunity  that  may 
present.  German  capitalists,  coal  proprietors  and  iron 
masters  seem  to  realize  how  far  the  use  of  electric 
power  may  be  utilized  to  cheapen  the  cost  of  pro- 
duction, and  no  doubt  the  wide  application  of  elec- 
tricity is  an  important  factor  which  has  added  to 
the  wonderful  expansion  of  the  mineral  and  metal- 
lurgical industries  in  Germany,  Belgium  and  adjoin- 
ing countries  during  the  last  decade. 


Whether  or  not  the  chemical  conversion  brought 
about  by  cathode  rays  is  purely  an  electrochemical 
phenomenon  and  in  accordance  with  Faraday's  law 
has  been  the  subject  of  much  experimentation  among 
scientists.  Dr.  E.  Bose  of  Gottingen  University  has 
made  some  close  investigations  of  the  simplest  chem- 
ical action  of  cathode  rays  with  a  view  to  settlittg 
this  question,  the  results  of  his  experiments  being 
given  in  the   Physikalische  Zeitschrift. 

A  solution  of  caustic  potash,  saturated  in  the  hot 
state,  was  exposed  for  a  long  time  to  the  effect  of 
cathode  rays  in  a  convenient  outfit,  allowing  of  an 
electrolyte  surface  of  about  80  square  inches  being 
radiated  upon  intensel3%  when  a  reduction  attended 
liy  the  formation  of  hydrogen  was  noted.  The 
amount  of  electricity  absorbed  by  the  electrolyte  was 
measured  with  the  aid  of  a  hydrogen  voltameter  under 
reduced  pressure,  this  electricity  being*  drawn  off 
through  a  platinum  electrode  sealed  into  the  bottom 
of  the  testing  ttibe.  As  the  gas  present  in  the  space 
where  the  discharges  took  place  was  partly  dissoci- 
ated into  hydrogen  and  oxygen,  a  mixture  of  hydro- 
gen and  oxygen  containing  hydrogen  in  excess  was 
withdrawn  by  means  of  a  mercury  air  pump,  and 
after  the  gases  due  to  this  dissociation  were  elimi-, 
nated  by  an  explosion  the  hydrogen  in  excess  could 
be  measured  and  its  pure  condition  confirmed.  The 
amount  of  hydrogen  thus  derived  should,  if  the 
chemical  effect  of  the  cathode  rays  followed  Fara- 
day's law,  have  been  equal  to  that  evolved  at  the 
volameter,  but  the  results  were  invariably  the  opposite 
of  this,  though  of  course  no  high  degree  of  accuracy 
could  be  obtained  with  the  apparatus.  Over  10  times 
the  amount  of  hydrogen  was  often  derived  from  the 
partial  vacuum  than  from  the  voltameter.  There 
must  therefore  be,  in  addition  to  the  electrochemical 
action,  another  chemical  effect  of  cathode  rays,  due, 
obviously,  to  the  kinetic  energy  of  the  cathode  ray 
particles,  this  hypothesis  being  borne  out  by  Dr. 
Bose's  further  observations.  It  was  shown  that 
under  ideal  conditions  an  amount  of  hydrogen  even 
1.600  times  the  electrochemical  amount  would  be 
obtained.  Tliis  result  is,  however,  not  arrived  at, 
since  in  most  cases  the  greater  part  of  the  kinetic 
energy  of  the  rays  is  simply  transformed  into  Jieat, 
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Anticipating    Panama    Canal   Construc- 
tion. 

Bv  George  E.  Walsh. 

Although  western  engineers  liave  so  far  apparently 
capinred  the  largest  prizes  in  the  future  building 
of  the  Panama  Canal,  the  eastern  nianulacturers  and 
shippers  of  electrical  and  other  machinery  will  benefit 
a  good  deal  by  the  enterprise.  The  fidl  effect  of 
the  final  decision  to  build  the  canal  with  American 
capital  and  labor  has  not  been  appreciated  by  the 
general  reading  public,  but  as  preparations  are  now 
being  made  for  beginning  the  work  some  estimates 
of  its  scope  and  character  can  be  made. 

In  the  first  place  the  French  working  plant  will 
be  handed  over  to  the  American  contractors,  but 
from  all  trustworthy  accounts  this  is  in  a  sad  state 
of  decay  and  dilapidation.  The  millions  of  dollars' 
worth  of  machinery  sent  to  the  isthmus  would  be 
inadequate  to  meet  the  demands  of  engineers  today, 
and  very  little  of  it  would  be  used  even  though  it 
were  in  a  fair  state  of  p  res  eV  vat  ion.  Through  the 
wasteful  practice  of  the  early  French  companies 
money  was  expended  in  purchasing  machinery  that 
was  of  little  real  value  even  in  those  daj'S.  The 
dredges  may  be  repaired  so  they  can  be  used  for 
some  secondary  work  on  the  canal,  but  new  modern 
American  dredges  of  quite  a  different  character  w-ill 
be  needed. 

The  electrical  equipment  of  the  new  plant  that  will 
be  established  on  the  isthmus  will  be  one  of  the 
largest  jobs  ever  undertaken  by  Americans  outside  of 
their  own  territory.  Electricity  will  figure  in  nearly 
even.-  department  of  the  huge  enterprise.  In  the 
days  of  De  Lesseps  it  did  not  enter  as  an  important 
factor  at  all,  but  engineering  methods  have  changed 
considerably  since  then.  Fully  half  the  machinery 
that  will  be  put  in  use  on  the  isthmus  will  be  directly 
or  indirectly  operated  by  electric  current. 

About  a  full  year  will  be  required  to  make  the  esti- 
mates and  preparations  for  beginning  excavation  on 
the  canal :  but  all  this  will  be  done  so  thoroughly 
and  completely  in  this  country  that  even,-thing  will 
be  read}'  for  shipment  at  the  right  time.  The  prep- 
aration will  include  the  ordering  of  new  machinery, 
the  designing  of  electrical  equipment  for  dozens  of 
repair  and  manufacturing  shops,  and  the  assembling 
of  different  parts  for  final  shipment.  The  detail  work 
will  thus  all  be  finished  in  this  country  by  the  engi- 
neers before  the  first  shipment  of  machinery  is  made. 

In  anticipation  of  this  great  undertaking  there  is 
an  undercurrent  of  strength  in  several  electrical  lines, 
and  manufacturers  anticipate  large  orders  the  coming 
winter  for  certain  parts  of  their  products.  Nearly 
ever>-thing  made  for  the  Panama  plant  will  go  down 
in  duplicates,  for  the  isthmus  is  too  far  away  from 
manufacturing  markets  to  permit  of  delays  through 
breakdowns.  In  addition  to  sending  duplicates  of 
the  machinery,  repair  and  manufacturing  shops  will 
be  established  at  some  convenient  point  on  the 
isthmus.  One  fully  equipped  electrical  plant  will  be 
constructed  where  nearly  all  duplicate  parts  of  ordi- 
nary motors  and  generators  can  be  turned  out  as 
needed.  This  plant  will  be  so  completely  equipped 
that  the  contractors  on  the  scene  can  be  almost 
independent  of  the  rest  of  the  world. 

The  great  dredges  which  w-ill  do  most  of  the 
excavating  will  be  operated  by  steam,  but  many 
of  them  will  have  auxiliary  electrical  power,  and 
nearly  all  of  them  will  work  in  connection  with  over- 
head electrical  hoists  and  aerial  tramways.  The 
carting  of  the  material  excavated  from  the  canal  to 
points  far  back  from  the  embankments  is  one  of  the 
most  difficult  problems  presented.  The  vicinity  of 
the  route  must  be  fairly  gridironed  by  overhead 
cableways.  Electric  cars  and  dumps  will  travel  con- 
tinuousl}'-  back  and  forth  on  these  cableways.  and  as 
fast  as  the  dredges  scoop  up  the  dirt  and  rock  the 
dumps  w'ill  cart  them  far  back  from  the  embank- 
ment The  electrical  operation  of  these  overhead 
cableways  is  simpler  and  easier  than  by  steam  or 
compressed  air  and  scores  of  motors  will  be  needed 
for  the  work. 

To  excavate  through  the  famous  Culebra  cut  of 
the  Panama  Canal  it  is  estimated  roughly  that  nearly 
45.000.000  cubic  yards  of  soft  rock  and  hard  clay  will 
have  to  be  removed.  With  modern  drilling  machinery 
this  work  can  be  accomplished  in  much  less  time 
than  the  early  engineers  figured  on.  The  modern 
electrical  drilling  machines  will  be  used  extensively, 
and  designs  for  special  types  will  shortly  be  placed. 
In  fact,  nearly  all  the  machinery  shipped  to  the 
isthmus  will  be  designed  especially  for  the  peculiar 
work  of  that  part  of  the  world.  The  total  outlay 
for  electrical  and  other  machinerj'-  will  easily  mount 
up  into  the  hundreds  of  thousands  and  possibK-  mil- 
lions of  dollars.  When  it  is  remembered  that  the 
French  sunk  something  like  $20.ooo.coo  in  machinery' 
to  rust  and  decay  in  the  moist  climate  of  the  isthmus. 
it  will  not  be  strange  if  one-tenth  this  amount  will 
be  needed  by  the  American  contractors.  A  good 
deal  of  the  French  machinery  was  poor  and  out  of 
date  when  it  reached  its  destination,  and  much  of  it 
was  not  needed  at  all ;  but  after  making  due  allow- 
ances for  wasteful  extravagance  the  orders  for 
American  machinerv'  must  still  be  enormous. 

The  repair  plants,  hospitals,  quarters  for  the  work- 
men and  houses  of  ihe  engineers  and  contractors  will 
all  be  lighted  by  electricity,  and  the  tool  shops  will 
be  operated  by  electric  power.  These  alone  would 
require  an  extensive  outfit,  and  the  orders  for  the 
various  parts  would  amount  to  large  sums.  When 
it  is  rerriembered  that  drills,  scoops,  dredges,  dumps 


and  other  working  parts  of  the  machines  need  con- 
stant sharpening  and  repairing,  it  will  be  readily 
realized  that  the  electrical  tool  and  repair  shops  must 
be  numerous  and  extensive  in  size  and  capacity. 

Coming  at  a  time  when  business  has  been  passing 
through  an  extremely  dull  period,  the  preparatory 
work  for  finishing  the  canal  is  especially  welcome. 
Nearly  everv-  electrical  plant  in  the  East  anticioates 
sonie  extensive  orders  for  the  Panama  work.  With 
this  in  view  they  are  studying  the  question  carefully. 
Some  have  even  ventured  to  send  agents  to  the 
isthmus  for  hasty  examination  of  the  conditions  that 
prevail  on  the  canal  route.  The  climate  there  is  pe- 
culiarly hard  on  all  iron  and  steel.  The  tropical 
heat  and  moisture  of  the  place  render  machinery  of 
little  use  after  a  year  or  two  unless  carefully  pro- 
tected. It  is  in  view  of  this  that  some  of  the  elec- 
trical manufacturers  have  taken  up  the  question  of 
preparing  machines  protected  from  rust.  In  a  moist, 
tropical  country  electrical  machinery  has  always 
proved  far  more  serviceable  and  lasting  than  steam 
machinery.  The  iron  and  steel  parts  are  not  exposed 
to  moisture  as  much  as  steam  plants  must  necessarily 
be.  Moreover,  it  is  possible  to  inclose  most  of  the 
electrical  parts  in  rustproof  and  moistureproof  cases 
so  that  the  vital  parts  are  not  directly  exposed  to 
fogs,  dews  and  wet  weather.  Special  preparations 
are  also  used  by  some  manufacturers  to  protect  their 
electrical  dynamos,  motors  and  other  machines  from 
wet  weather,  and  it  is  possible  that  the  engineers  and 
contractors  will  either  insist  upon  such  provision 
against  loss,  or  purchase  the  equipments  under  a 
guaranteed  contract  that  they  will  be  operative  for 
a  certain  length  of  time.  To  prevent  any  loss  through 
ignorance  of  the  conditions  prevailing  on  the  isthmus 
the  lea,dmg  manufacturers  are  gathering  trustworthy 
information  either  through  special  agents  or  govern- 
ment reports. 

The  actual  excavation  of  the  canal  will  be  easy 
compared  with  similar  works  accomplished  in  this 
country  in  the  past,  but  the  climate  and  distance 
from  all  manufacturing  centers  will  add  difficulties 
that  will  greatly  increase  detail  work.  The  engineers 
and  contractors  must  consider  questions  beforehand 
that  ordinarily  do  not  come  under  their  scope.  The 
question  of  fuel  will  necessarily  cause  some  trouble 
and  uncertainty.  Whether  for  electrical  or  stea!n 
plants  the  fuel  problem  must  be  considered  from 
all  sides,  and  a  good  deal  of  the  machinery  will  be 
designed  and  ordered  upon  the  strength  of  the  de- 
cisions reached  regarding  the  kind  of  fuel  to  be  cm- 
ployed. 

Eastern  electrical  markets  are  therefore  looking 
forward  rather  hopefully  to  a  year  of  unusual  activity 
in  certain  lines,  and  not  a  few  of  them  are  branching 
out  in  new  directions  for  the  purpose  of  capturing 
more  of  the  orders  than  would  otherwise  go  to  them. 
Electrical  equipment  of  machinery  will  certainly  re- 
ceive a  new  impetus  and  development  through  the 
building  of  the  Panama  Canal  by  Americans. 


Heating  Rates  of  Central  Stations. 

A  committee  of  the  Commercial  Club  of  Indian- 
apolis has  made  a  report  in  which  it  does  not  en- 
dorse the  proposed  advance  in  rates  suggested  in 
the  petition  of  the  Home  Heating  and  Lighting 
Company  of  that  city  for  a  new  franchise  to  in- 
crease its  rate  -for  hot-water  heating  from  17  cents 
per  square  foot  of  radiating  surface  to  25  cents. 
The  Commercial  Club  in  approving  the  committee's 
report  says  that  not  sufficient  evidence  in  support  of 
the  increase  from  17  cents  has  been  found,  and 
therefore  recommends  that  all  action  be  deferred 
until  the  plant  shall  have  been  in  operation  at  least 
one   more   year  under   a    receiver. 

The  report  was  prepared  by  Mr.  C.  Brown,  con- 
sulting engineer,  who  gathered  statistics  from  .50 
central-station  heating  plants  using  hot  water,  as 
well  as  from  manj'  now  using  steam,  and  visited  five 
cities  in  which  such  plants  are  established,  including 
the  three  nearest  approaching  Indianapolis  in  size 
of  plant.  W'hat  follows  is  taken  from  Mr.  Brown's 
report : 

"The  experience  of  practically  all  well-managed 
plants  warrants  the  conclusion  that  a  plant  of  any 
reasonable  size  wjth  a  sufficient  power  plant  can 
operate  at  a  good  profit  on  all  of  a  legitimate  in- 
vestment at  a  17-cent  rate  or  less,  the  income  from 
the  power  plant  being  assumed  to  be  sufficient  to 
pay  its  own  share  of  expenses  and  fixed  charges. 
In  case  there  is  insufficient  or  no  such  power, .plant 
for  supplying  exhaust  steam,  the  evidence  is  not  so 
clear.  With  but  few  exceptions  such  plants  produce 
at  least  fairh'  sati  jiactor^'  returns  w^th  a  20-cent 
rate  or  less.  Some  of  them  are  satisfied  with  lower 
rates,  such  as  18  cents.  These  are  all  small,  with 
one  exception.  The  evidence  collected  both  by  cor- 
respondence and  by  interview  tends  to  show  that  for 
a  heating  plant  standing  alone  o"  with  small  light 
and  power  plant  connected  with  it,  a  rate  approxi- 
mating  17   cents   is   sufficient." 

'"One  very  important  distinction  should  be  made 
in  granting  future  heating  franchises.  As  stated 
above,  plants  which  also  supplj-  light  and  power  are 
able  to  supply  heat  at  a  rate  of  17  cents  or  less,  while 
the  smaller  plants,  practically  restricting  themselves 
to  heating  alone,  will  need  a  higher  rate.  It  is  evi- 
dent, therefore,  that  companies  should  be  required  to 
choose  which  class  of  plants  they  wish  to  construct, 
and  that  the  rates  should  be  fixed  accordingh-.  A 
17-cent  rate  is  undoubtedly  satisfactory  for  the  well- 
constructed   and   well-managed   combined   plant.     A 


satisfactory  rate  for  a  plant  operating  practically  as 
a  heating  plant  alone  can  be  determined  during  the 
year  and  if  this  is  found  to  be  greater  than  17'cents 
this  increase  in  rate  should  be  applied  only  to  such 
plants  and  not  to  combined  light,  power  and  heating 
plants." 

"If  a  rate  which  seems  reasonable  to  the  ordinary 
prospective  patron  of  a  central  heating  plant  is  to 
be  maintained,  it  seems  to  be  necessary  to  have  an 
electric  or  other  power  plant  of  sufficient  engine 
and  boiler  capacity  to  supply  exhaust  steam  for  heat- 
ing the  water  for  at  least  the  minimum  \vinter  load, 
and  the  more  the  better.  This  condition  is  attained', 
however,  in  but  few  plants,  and  these  supply  light 
and  also  power  to  street  railways  or  factories.  Such 
plants  are  satisfied  with  a  rate  of  15  cents  to  18 
cents,  unless  there  is  some  special  reason  not  affect- 
ing the  operation  of  the  plant.  A  competent  super- 
intendent for  a  large  plant  considers  that  a  plant  can 
be  run  for  heating  only  on  a  20-cent  rate." 

"The  design  of  the  plant  has  much  to  do  with  the 
satisfaction  which  the  financial  returns  give.  Good 
insulation,  full  size  of  pipes,  close  approximation  of 
amount  of  radiation  in  houses  to  their  needs,  short 
lengths  of  mains  without  taps,  etc.,  are  essential  to 
economical  operation,  and  plants  well  designed  give 
satisfaction  to_  the  investors  where  other  plants 
equally  well  situated  in  other  respects  are  not  so 
satisfactory-." 

"The  cost  of  coal  affects  the  output  from  a  plant, 
and  with  this  may  be  considered  the  length  of  sea- 
son. Winter  before  last  the  coal  strike  put  the  price 
of  coal  up,  and  it  was  still  high  last  year.  For  next 
winter  the  price  is  again  less.  Thus,  from  the  ex- 
perience of  a  plant  similarly  situated  in  this  regard 
to  our  own,  16,000  tons  of  coal  last  year  cost  about 
$2.50  a  ton.  In  an  average  winter,  not  more  than 
14.000  tons  would  be  required.  Next  year's  supply 
has  been  purchased  at  less  than  $1.50.  Thus,  our  coal 
for  last  year  would  cost  $40,000,  and  this  year 
would  probably  cost  not  more  than  $21,000,  a  clear 
saving  of  $19,000,  readily  turning  a  deficit  into  a 
handsome  surplus.  This  surplus  next  year  would 
pay  the  interest  on  the  bonded  debt  of  $350,000.  and 
leave  a  few  thousand  dollars  surplus,  which  may  be 
increased   by   other   economies   in   management." 

"Another  cit>-  reports  a  similar  experience  on  the 
coal  question.  Thus  a  light  day's  coal,  which  cost 
$21  last  year,  will  cost  $16  this  year,  .when  reduced 
to  equal  service.  If  one-eighth  is  deducted  from  the 
latter  figure  on  the  assumption  that  next  winter  will 
be  an  average  winter,  coal  for  next  w^inter  will  cost 
two-thirds  as  much  as  it  did  last  winter.  This 
would  make  a  saving  in  the  Indianapolis  coal  bill 
of  over  $13,000,  nearly  enough  to  pay  interest  on 
the  bonds.  Indianapolis  should  be  able  to  get  better 
prices  on  coal  than  either  of  the  cities  referred  to." 

Concerning  the  rales  charged  in  different  cities. 
the  report  says :  "The  rates,  when  reduced  as  care- 
fully as  possible  to  a  common  basis  of  price  per 
square  foot  of  radiating  surface  vary  from  12^/2 
cents  to  20  cents,  the  minimuirf  rate  being  in  force 
in  a  small  plant  which  was  established  in  1S9S.  No 
rate  above  20  cents  is  reported  from  a  hot  water 
heating  plant.  It  will  be  noted  that  18  of  the  plants 
report  an  increase  in  rates  since  the  plant  was  es- 
tablished. Four  of  these  increases  are  from  12V2  to 
15  cents.  One  of  these  reports  that  the  new-  rate 
is  satisfactory  and  another  is  probably  satisfied,  for 
it  is  charging  15  cents,  although  its  charter  permits 
it  to  charge  20  cents." 


Another  Electric-railway  Consolidation 
in  New  England. 

The  Consolidated  Railway  Companv  of  Connecti- 
cut, it  is  announced,  has  purchased  the  New  London 
Street  Railway  Company,  capitalized  at  $250,000  and 
Ijonded  for  $150,000 ;  the  Norwich  Street  Railway 
Company',  capitalized  at  $350,000  and  bonded  for  $250.- 
000,  and  the  Moniville  Street  Railway  Company,  cap- 
italized at  $250,000  and  bonded  for  $250,000.  Tucker, 
Anthony  &  Co.  of  Boston  financed  and  operated  these 
roads,  and  their  sale  to  the  Consolidated  marks  an- 
other important  step  in  the  New  York.  New  Haven 
and  Hartford's  acquisition  of  competing  electric  roads 
in  its  zone  of  operations.  The  Consolidated  is  con- 
trolled by  the  steam  railroad  corporation.  The  latest 
absorptions  make  a  through  line  from  Norwich  to 
Worcester  a  possibility,  as  the  construction  of  a  20- 
mile  link  from  Central  Village  to  Norwich  will  com- 
plete the  chain. 


Automobile  Transit  Company  for  Cleve- 
land. 

The  Citizens"  Transit  Company  of  Cleveland, 
Ohio,  has  been  incorporated  to  operate  an  automo- 
bile service  in  competition  with  the  trolley  cars,  so 
it  is  stated,  by  John  U.  May,  who  is  at  the  head  of 
the  concern.  The  authorized  capital  stock  is  $600,000. 
Mr.  May  states  that  he  will  have  one  of  the  cars 
to  be  used  on  the  ground  within  60  days  and  expects 
to  have  enough  to  give  a  three-minute  service  on 
Euclid  Avenue  to  Lake  View  within  the  ne.\t  six 
months.  The  plan  is  to  have  a  number  of  large 
electric  cars  that  will  carry  from  16  to  20  passengers. 
1"he  fare  will  be  five  cents.  When  that  line  is 
equipped  other  lines  over  the  city  may  be  addeJ. 
The  incorporators  arc  H.  H.  McKeehan.  W.  C.  Mer- 
rick, W.  B.  Stewart,  G.  W.  Cottrell  and  Tul-.-m  W. 
Tvler. 
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Methods  of  Handling  Toll   Business. 

Bv  T.  S.  Lane. 

Any  system  for  handling  tolls  must  take  into 
consideration  compensation  of  the  station  originating 
business,  the  establishment  of  uniform  rates,  rout- 
ings, division  of  mileage  among  different  companies, 
method  of  settlement  and  a  multitude  of  minor  de- 
tails. Such  a  sj'stem  must  possess  three  qualifica- 
tions: It  must  be  elastic,  simple  and  equitable. 
Following  the  general  qualifications  are  a  number  of 
specific  problems  which  must  be  considered  and 
definitely  decided,  such  as  rates,  mileage,  time  limit 
of  messages,  night  rales,  method  of  dividing  revenue 
between  exchanges  an<i  toll-line  companies,  method 
of  tariff  division  between  groups  of  companies, 
method  of  reporting  toll  business,  method  of  trans- 
mitting toll  messages,  franked  business,  accounting. 
forms  to  be  used,  etc. 

To  arrive  at  a  uniform  and  equitable  scliedulc  of 
tariff  rates,  many  toll-line  companies  have  found 
the  socallcd  "block  system"  of  great  assistance. 
The  application  of  the  block  system  is  as  follows : 

A  map  of  the  territorj-  to  be  covered  is  sub- 
divided into  squares  of  five  or  10  miles,  and  each 
square  numbered.  This  gives  everj'  station  and  ex- 
change in  the  entire  territory  a  block  number 
whether  station  is  connected  or  not.  As  the  mileage 
between  any  two  given  points  must  determine  the 
loll  rate  between  said  points,  an  easy  way  of  arriv- 
ing at  the  mileage  is  to  consider  the  air-line  mileage 
between  any  two  given  stations  as  being  the  distance 
represented  by  the  air-line  between  the  centers  of 
the  respective  blocks  in  which  said  stations  are 
located.  In  this  way  the  air-line  mileage  between 
the  center  of  each  I)lock  to  the  center  of  all  other 
blocks  is  ascertained  at  the  start,  and.  having  deter- 
mined upon  the  rate  per  air-line  mile,  which  is  to 
govern  the  tariff,  the  rate  between  any  station  and 
all  other  points  covered  by  the  block  system  is  imme- 
diately ascertained  by  referring  to  the  rale  govern- 
ing the  block  in  which  the  station  is  located.  As 
soon  as  a  new  station  is  connected,  it  is  only  neces- 
sary to  notify  all  other  stations  of  the  connection. 
together  with  the  number  of  the  block,  and  all  sta- 
tions by  this  means  are  informed  as  to  the  rate  to 
the  new    connection. 

The  advisability  of  determining  rates  by  the  old 
method  formerly  used  by  the  Bell  Company,  based 
on  pole-line  mileage,  is  so  obsolete  as  to  call  for 
no  discussion  as  to  its  applicability  to  a  general 
system  of  handling  toll  business.  Without  compe- 
tition, the  plan  of  basing  rates  on  pole-line  mileage 
is  doubtless  practicable,  but  with  two  competing 
interests  in  any  field  an  attempt  to  meet  compe- 
tition and  base  rales  on  pole-line  mileage  \vould 
result  in  a  schedule  of  rates  which  would  be  unsatis- 
factory- to  the  public  and  which  would  not  represent 
intelligent  competition.  Between  two  points  one 
company  might  have  a  pole-line  mileage  of  200 
miles,  and  a  competing  company  a  pole  line  of  only 
100  miles.  The  compam'  basing  its  rates  on  the  air- 
line distance  would  be  more  liable  to  be  right  from 
a  competitive  point  of  view  than  would  the  com- 
pany adopting  pole-line  nu'leage.  On  extremely  long 
hauls  between  large  centers,  for  instance,  between 
Buffalo  and  Philadelphia,  it  might  be  advisable  to 
^modify  the  air-line  mileage  basis  on  account  of 
"extraordinary  pole-line  mileage  as  compared  with 
the  air-line  mileage,  and  in  fact  any  rates  based  on 
the  above-mentioned  plan  can  be  easily  regulated 
by  issuing  special  rales  to  meet  extraordinary  condi- 
tions. 

As  to  the  amount  of  tariff  to  be  charged  per  air- 
line mile,  there  is  a  wide  difference  of  opinion. 
Some  operating  companies  claim  that  a  revenue  of 
one-half  cent  per  mile  leaves  a  margin  of  profit. 
Others  advocate  a  minimum  charge  of  six-tenths 
cent  per  mile.  A  schedule  of  tariff  rates,  based  on 
air-line  mileage,  should  conform  as  far  as  possibte 
to  a  charge  of  two-thirds  cent  per  air-line  mile 
with  a  minimum  of  six-tenths  of  a  cent  per  mile,  and 
no  rate  should  be  made  of  less  than  10  cents  between 
any  two  toll  points. 

The  (luestion  of  time  limit  for  toll  messages  is 
one  which  merits  careful  consideration.  The  Bell 
companies  long  ago  discarded  the  five-minute  rate, 
and  many  of  them  are  today  making  a  low  rate  for 
a  one-niinutc  servic:.  Tlie  making  of  five-mi uiUe 
rates  I)y  the  model  plants,  from  an  engineering  point 
of  view,  with  the  very  start,  the  theory  being  that  the 
Independent  companies  in  offering  a  five-minute 
rate  at  the  price  their  competitors  were  charging  for 
three-minute  service  would  be  a  great  argument  in 
favor  of  IndependeTit  toll -line  service  as  against 
other  toll-line  service  is  wrong. 

In  meeting  competition,  toll-line  service  is  con- 
sidered chicHy  from  two  points  of  view,  viz.,  prompt- 
ness and  clear  transmission,  and  of  the  two.  prompt 
service  counts  for  more,  if  anything,  than  the 
other,  although  Iiotb  are  essential.  In  the  keen  com- 
petition nnw  under  way  between  the  two  opposing 
telephone  interests,  the  toll-line  company  which 
handles  calls  without  delay  will  have  all  of  the 
business  that  it  can  handle.  In  brief,  the  loll  u.ser 
nrefers  a  three-minute  service  which  he  gets  to  a 
five-minute  service  for  which  he  waits.  It  has  been 
argued  that  "the  five-minule  time  limit  is  good  ad- 
vertising for  the  Independent  company,  and  that 
the  toll  user  does  not  consume  any  more  time  than 

I.  Absir.ict  of  a  paper  preparecJ  for  the  annual  incetinc  of  ihe 
New  York  Independent  Telephone  Association  held  at  Buffalo  on 
June  23d  and  24lh.  Mr.  Lane  is  of  Buffalo  and  was  elected  secre- 
tary of  Ihe  association. 


if  limited  to  three  minutes."  This  is  false  reasoning. 
If  the  advertisement  does  not  make  a  sufficient  im- 
pression on  the  toll  user  to  cause  him  to  make 
use  of  his  full  time  Hmit.  it  has  no  value  from  an 
advertising  point  of  view.  and.  on  the  other  hand, 
toll  users  time  their  conversations  and  make  use  of 
the  extra  two  minutes  simply  because  it  costs  nothing, 
thereby    unnecessarily   blocking   the    service. 

Experience  has  demonstrated'  that  less  than  25 
per  cent,  of  the  calls  made  under  the  three-minute- 
limit  plan  use  overtime.  For  instance,  during  the 
month  of  April  one  exchange  originated  3.663  mes- 
sages and  received  4.488.  a  total  of  8. 151  messages, 
and  out  of  these'  calls  only  306  messages  were  over- 
time messages.  The  Union  Telephone  and  Tele- 
graph Company  of  Western  Pennsylvania  and  the 
United  Stales  Telephone  Company  of  Ohio  have 
successfully  used  the  three-niinule  schedule  for  some 
years,  and  express  themselves  as  satisfied  with  the 
results. 

A  uniform  scale  of  reduced  night  rales  is  desir- 
able to  apply  between  the  hours  of  six  p.  m.  and  six 
a.  m.,  when  loll  lines  are  comparatively  idle  unless 
an  inducement  is  made  for  this  period.  A  reducti.m 
in  rates  exceeding  25  cents  can  be  made  to  profitable 
advantage,  the  minimum  reduction  being  50  per 
cent.  No  night  rate  on  messages  exceeding  25  cents 
to  be  less  than  2S  cents. 

A  simple  and  easily  understood  method  of  divid- 
ing revenue  betw^een  connecting  toll-line  companies 
is  as  follows : 

Deduct  from  the  total  revenue  reprsented  by  in- 
terchanged business  the  originating  commissions  due 
each  company,  the  remainder  of  the  toll  tariff  to  be 
divided  between  the  connecting  companies  in  propor- 
tion to  the  ratio  existing  between  the  air-line  dis- 
tance from  the  point  of  origin  to  point  of  transfer, 
and  the  air-line  distance  from  point  of  transfer  to 
the  point  of  destination.  For  example,  let  A  repre- 
sent a  toll  station  on  one  company's  lines,  C  a 
toll  station  on  another  company's  lines,  and  B  the 
meeting  point  of  the  lines  of  the  two  companies. 
Suppose  that  the  air-iine  distance  from  A  to  B  is 
20  miles  and  the  air-line  distance  from  B  to  C  is  10 
miles,  and  the  number  of  messages  during  one  month 
between  B  and  C  100.  The  total  mileage  represented 
by  the  line  from  A  to  B  will  then  be  100  times  20 
miles,  or  2,000  miles.  The  total  mileage  represented 
between  B  and  C  will  be  100  times  10  miles,  or  1,000 
miles.  The  total  mileage  of  the  two  companies  for 
business  between  A  and  C  will  be  3.000  miles.  If 
the  rate  between  A  and  C  is  30  cents,  the  toll  reve- 
nues represented  will  be  100  times  30  cents,  or  $30. 
li  each  company  deducts  2S  per  cent,  for  originating 
the  business,  there  will  remain  $22.50  toll  tariff  sub- 
ject to  mileage  division,  and  of  this  two-thirds 
should  go  to  the  credit  of  the  company  owning  the 
line  from  A  to  B,  and  one-third  to  the  company 
owning  the  line  from  B  to  C.  Following  out  this 
plan  of  mileage  calculation,  the'  credit  for  each  com- 
■pany  on  a  month's  business  between  all  stations 
on  one  company's  lines  and  all  stations  on  the  other 
company's  lines  can  be  included  in  one  general  set- 
tlement and  the  exact  amount  due  each  company  on 
mileage  easily  ascertained.  In  arriving  at  mileage 
settlements  between  connecting  toll-line  companies, 
each  company  should  assume  the  mileage  of  its  sub- 
sidiary connections  and  should  make  a  division  of 
its  share  of  the  new  revenue  with  such  connections, 

In  reference  to  the  division  of  tariff  l>etween  toll- 
line  companies  and  exchanges  having  no  toll-line 
mileage,  it  must  be  borne  in  mind  that  the  toll-line 
companies  have  their  entire  investment  tied  up  in  a 
system  from  which  their  sole  revenue  is  loll  busi- 
ness, and  although  exchanges  at  the  termini  of  the 
toll  line  may  represent  a  much  larger  investment  than 
is  represented  by  the  toll  line,  the  investment  in 
the  exchange  depends  only  in  a  small  measure  on 
the  toll-line  business  which  is  handled  by  the  ex- 
change, with  very  little  additional  investment.  For 
instance,  a  toll  message  transmitted  between  two 
exchanges  of  r.ooo  subscribers  each,  over  a  toll  line 
having  two  circuits,  involves  the  actual  use  for  the 
time  being  of  only  one-thousandth  part  of  the  invest- 
ment in  the  exchange,  but  at  the  same  time  tics 
up  one-half  of  the  entire  toll-line  system. 

In  making  charges  against  and  giving  credit  to 
various  companies  dividing  toll  revenue,  the  following 
method  is  used : 

Charge  each  company  with  '■toils  sent  paid."  "tolls 
received  collect"  and  "messenger  fees  collected." 
Give  each  company  credit  for  "messenger  fees  paid." 
"conmiission  on  originating  business  and  mileage"  (as 
shown  by  mileage  statement).  To  get  this  informa- 
tion it  is.  of  course,  necessary  for  each  comoany 
originating  business  to  make  a  careful  record  of  the 
business   tran.<;acted   with   each   station  as   follows: 

"Number  of  messages  sent  out,"  '"number  of  mes- 
sages received,"  "overtime,"  "amount  of  tolls  sent 
paid."  "amount  of  lolls  sent  collect,"  "messenger  fees 
collected,"  "tolls  received  naid,"  "lolls  received  col- 
lect." "messenger  fees  paid."  So-called  "deadhead 
messages"  should  be  entirely  eliminated  and  oper- 
ators required  to  make  a  charge  ticket  for  all  mes- 
sages, no  matter  by  whom  sent  or  for  what  purpose. 
A  record  can  be  made  of  comnany  business  sulijecl 
to  frank,  and  an  adjustment  of  same  made  between 
companies  interchanging  business.  Some  contracts 
between  large  toll-line  companies  specifically  set  forth 
that  neither  company  shall  carry  free  business  for  the 
other. 

In  Chautauqua  County  arc  nine  short  toll  lines. 
extending   from  Jamestown   via   Sherman  and   May- 


ville  to  Weslfield,  and  thence  east  and  west  from 
W'estfield  along  the  lake  shore.  Some  time  ago 
these  companies  formed  a  traffic  association  for  the 
purpose  of  establishing  uniform  rates  and  adopting 
a  system  for  handling  the  business  interchanged 
among  themselves,  as  well  as  business  to  points  out- 
side their  district.  This  association,  known  as  the 
Independent  Telephone  Clearing  Association,  with  its 
office  at  Sherman,  receives  a  monthly  report  of  the 
business  transacted  from  each  of  the  companies  mak- 
ing up  the  association.  The  association  emplovs  a  sec- 
retary, who  makes  a  division  of  the  revenue  from  the 
reports  received,  rendering  each  company  a  statement 
of  its  charges  and  credits.  Remittances  are  made  di- 
rect to  the  association  secretary-,  who  in  turn  makes 
remittances  to  those  who  have  balances  due  them. 
The  secretary's  compensation  is  based  on  a  certain 
amount  for  each  message  handled  by  him  in  the  work 
of  clearing  the  entire  business,  the  amount  being 
fixed  at   something  like  one-half  cent  a  message. 

The  method  of  dividing  revenue  derived  from  busi- 
ness going  to  points  pn  other  lines  outside  of  the 
association  lines  is  as  ifollows : 

The  association  lines  connect  with  the  lines  of  the 
Inter  Ocean  Telephone  and  Telegraph  Company  at 
Jamestown  and  with  the  Union  Teleplipne  and  Tele- 
graph Company  at  Corry,  Pa.  Each  of  these  toll- 
line  companies  renders  a  monthly  statement  to  the 
association,  treating  the  entire  group  of  lines  as  one 
toll-line  company.  If  the  association  has  a  balance 
due  it  from  toll-line  companies,  it  goes  into  the 
association  fund  for  general  distribution  and  is  dis- 
bursed among  association  members,  according  to 
mileage  furnished  by  each. 

Switching  fees  are  entirely  eliminated  in  our  inter- 
change of  toll  business  throughout  the  state,  and 
should  be  entirely  done  away  with,  as  their  general 
adoption  acts  as  a  great  handicap  to  the  successful 
conduct  of  the  toll  business  and  gives  competing  in- 
terests a  great  advantage  over  the  Independent  toll- 
line  systems-  There  has  been  some  discussion  re'ative 
to  the  formation  of  a  state  traffic  association  for  the 
purpose  of  clearing  interchanged  business  between 
the  larger  toll-line  companies.  This  class  of  business 
represents,  at  the  present  time,  a  comparatively  small 
amount,  and  we  are  not  ready  for  an  association  of 
this  kind  for  the  reason  that  the  revenue  represented 
is  not  sufficient  to  warrant  the  expense  necessary  to 
maintain   and   conduct   such   an   association. 

So  far  as  Western  New  York  is  concerned,  the 
toll-line  companies  are  having  no  difficulty  in  arriving 
at  a  division  of  revenue  at  a  very  small  expense ;  in 
fact,  at  a  cost  of  less  than  two  per  cent,  of  the  gross 
business  cleared.  The  real  need  is  for  a  method  of 
making  a  fair  division  in  localities  covered  by  short 
lines  interchanging  a  large  volume  of  business.  If 
these  different  localities  can  be  formed  into  asso- 
ciations, organized  on  similar  plans  and  using  similar 
methods,  the  results  will  be  satisfactory  throughout 
the  stale,  and  from  these  smaller  associations  we  will 
gradually  work  into  one  joint  traffic  association  in 
which  the  missionary  work  will  have  been  accom- 
plished. No  manager  of  a  state  traffic  association 
could  at  the  present  time  be  familiar  with  the  con- 
ditions in  all  localities  covered  by  short  connecting 
lines,  and  the  serious  complications  which  arise  in 
establishing  rates,  regulation  and  routings  come  from 
just  such  localities. 

A  still  better  plan  for  bringing  about  a  uniform 
toll  service  would  be  a  concentration  of  short  lines 
under  one  management.  For  instance,  in  certain 
counties  in  which  a  dozen  or  more  separately  con- 
trolled lines  are  interchangin-^  business,  an  association 
or  even  a  corporation  could  be  formed  from  among 
the  various  connecting  companies,  which  could  lease 
all  the  connecting  lines  and  operate  them  as  one  line, 
allotting  to  each  company  a  division  of  the  net  rev- 
enue m  proportion  to  the  pole-line  mileage  furnished. 
"Unity  of  control"  is  a  phrase  which  may  not  ap- 
peal particularly  to  a  gathering  of  Independent  as- 
sociation men.  but  at  the  same  time  the  more  we  can 
intelligently  concentrate  "control  of  operation"  of 
our  toll  lines,  the  nearer  we  come  to  perfection  in 
uniform  and  efficient  toll  service. 


Long-distance  Connection  for  Oklahoma 
and  Kansas  Telephone  Company. 

The  Kansas  correspondent  of  the  Western  Elec- 
trician writes  that  the  Oklahoma  and  Kansas  Tele- 
phone Company,  of  which  J.  W.  Pyle  is  president, 
with  headquarters  at  Medford.  Oklahoma,  has  con- 
nected its  system  with  the  long-distance  lines  of  the 
Missouri  and  Kansas  Telephone  Company  at  Med- 
ford. Kremlin.  Pond  Creek.  Caldwell.  Wellington 
and  Wichita.  Kan.  This  company  oi)erales  eight  ex- 
changes. s^5  miles  of  toll  lines.  32  toll  stations  and 
over  400  miles  of  rural  lines.  This  will  give  the 
Bell  connection  with  a  large  territory  that  has  been 
entirely  in  the  hands  of  the  Independents. 

The  Oklahoma  and  Kansas  company  is  one  of  the 
largest  Independent  companies  operating  in  the  terri- 
tory and  has  a  capital  stock  of  $300,000. 


The  Michigan  Slate  Telephone  Company  of  De- 
troit has  been  asked  to  establish  telephone  toll  boxes 
alontr  the  toll  roads  leading  out  of  Detroit.  Auto- 
mobile owners  are  said  to  be  back  of  the  scheme, 
which  is  to  place  boxes  on  the  telephone  poles  at 
regular  intervals,  which  can  be  connected  with  port- 
able telephone  instruments,  to  be  supplied  by  the 
company. 
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Ohio  Telephone  Notes. 

President  F.  S.  Dickson  of  the  Federal  Telephone 
Company  completed  negotiations  last  week  tlirongh 
which  the  John  A.  Roebling's  Sons  Company  of 
Trenton,  N.  J.,  and  the  Standard  Underground  Cable 
Company  of  Pittsburg  agreed  to  take  United  States 
Telephone  bonds  at  85  and  accrued  interest  in  pay- 
ment of  their  claims,  aggregating  $624,000.  This 
leaves  $900,000  claims  in  the  hands  of  outside  per- 
sons and  Sj.coo.oco  due  the  Everett-Moore  syndicate. 
The  first  will  be  paid  off  as  coon  as  possible,  and 
it  is  thought  this  will  take  but  a  short  time.  Several 
plans  ha\e  been  formed  for  taking  care  of  the  syn- 
dicate claims,  \\hen  President  Dickson  took  hold 
of  the  property  tlie  debts  were  about  $4,000,000,  and 
it  seemed  that  the  settlement  was  a  long  way  off. 
.As  the  Federal  was  a  holding  company,  it  was  at  one 
time  thought  best  to  get  rid  of  all  the  properties  in 
which  it  was  interested.  Many  of  thcni  were  sold 
and  others  may  be.  but  it  would  seem  that  the  syn- 
dicate will  come  out  with  considerable  interest  after 
the  debts  are  all  discharged. 

In  connection  with  this,  the  announcement  has 
been  made  that  a  syndicate  of  Cleveland  and  New- 
York  bankers  have  arranged  to  loan  the  United  States 
Telephone  Company  $450,000  for  a  term  of  three 
years  at  six  per  cent.  Collateral  of  the  United 
States  company  is  given  as  security.  The  company 
is  now  earning  $400,000  a  year  and  it  is  estimated 
that  the  new  money  will  place  it  in  position  to  add 
to  this,  as  the  only  thing  lacking  is  a  more  extensive 
system  to  take  care  of  the  business  offered.  Some 
nionths  ago  the  company  secured  $150,000.  and  tliis 
is  being  used  in  building  extensions  and  making 
improvements  where  they  are  needed  most.  Exten- 
sions will  now  be  commenced  and  prosecuted  on  an 
extended  scale,  with  a  view  to  taking  care  of  the 
rapidly  increasing  business  originated  by  the  local 
exchanges  over  the  country,  ifany  new  connections 
will  also  be  made.  At  least  9.000  miles  of  wire  will 
be  strung.  All  the  subsidiary  companies  of  the  Fed- 
eral had  an  excellent  business  in  June,  with  the  ex- 
ception of  the  ilassillon  plant.  The  deficit  there  was 
small.  The  surplus  of  the  Cuyahoga  Telephone 
Company  for  the  month  amounted  to  $6,634.98. 
Many  of  the  others  were  as  good. 

The  Colonial  Hotel  of  Cleveland  has  made  ar- 
rangements with  the  Cle\eland  Telephone  Company 
to  install  a  private  exchange  and  equip  the  200 
rooms  with  telephones.  They  will  be  such  that  guests 
may  call  any  point  in  the  city  or  use  the  long-dis- 
tance   wires. 

The  Akron  oflice  of  the  Central  Union  Telephone 
Company  has  issued  a  new  directory  containing  the 
names  of  all  the  subscribers  there  and  at  Canton, 
Massillon.  Alliance.  Barberton,  Cuyahoga  Falls,  Lou- 
isville. Magnolia.  Marlboro,  Minerva,  Sebring  and 
Waynesburg.  Each  of  these  places  will  get  out  the 
same  kind  of  a  director}'. 

A  meeting  of  the  stockholders  of  the  Home  Tele- 
phone Company  of  Dayton  will  be  held  on  August 
I2th  for  the  purpose  of  voting  upon  the  question 
of  increasing  the  capital  stock  from  $1,000,000  to 
$1,200,000.  The  additional  stock  will  be  preferred. 
The  call  is  signed  bj-  President  J.  T.  Barlow  and 
Secretarv-  J.   C.   Reber. 

The  management  of  the  Home  Telephone  Com- 
pany of  Toledo  held  a  reception  for  its  patrons  and 
friends  on  June  21st  and  22d,  in  an  effort  to  bring 
the  company  and  the  public  closer  together. 

The  Cherry  A^alley  Telephone  Company  of  Cherry 
\'alley  has  been  incorporated  with  a  capital  stock 
of  $3,000.  P.  D.  Spofford,  E.  H.  Phelps  and  others 
are  interested. 

The  Girard  Telephone  Company,  Girard,  has  been 
incorporated  with  a  capital  stock  of  $1t.oco  by  E.  H. 
Stoze.  J.  C.  Kehl.  E.  L.  Huser.  S.  C.  Hazen,  J.  G. 
Jones.  \V.  J.  Wallis  and  R.  T.  Izant.  C. 


Telephone   News  from   the   Northwest. 

The  village  of  ilurdock,  ilinn.,  has  granted  a 
franchise  for  a  right-of-way  through  that  corpora- 
tion to  the  Tri-state  Telephone  and  Telegraph  Com- 
pany, for  the  long-distance  line  from  Minneapolis  to 
Grand  Forks. 

The  Northwestern  Telephone  Exchange  Company 
has  awarded  contracts  for  the  erection  of  the  new 
exchange  building  at  Winona.  Minn.,  to  cost  about 
$15,000. 

Messrs.  Stinson  and  Johnson  of  Kensal,  N,  D.. 
contemplate  installing  a  local  exchange  for  McHenrj', 
N.  D.  They  will  build  a  rural  line  to  that  point 
from  Kensal. 

The  Fairfax  Telephone  Companj'  of  Fairfax,  Minn., 
has  been  incorporated  with  $10,000  capital  stock. 

The  Independent  Telephone  Coinpany  of  Yankton, 
S.  D.,  has  arranged  to  build  a  toll  line  from  Yankton 
10  ilitchell. 

The  Hewitt  and  Wightstown  Telephone  Company 
has  been  granted  admission  to  Long  Prairie,  Minn. 

The  Sheyenne  Telephone  E.xchange  Company  has 
been  granted  a  local   franchise  at  Sheyenne.   N.  D. 

The  Storlia  Telephone  Company  will  receive  bids 
for  constructing  a  telephone  line  between  Woon- 
socket  and  Letcher,   S.  D. 

The  Wakonda  ( S.  D.)  Telephone  Company  is 
inaking  plans  for  the  extension  of  the  telephone  sys- 
tem. 

The  Tri-state  Telephone  Company  has  begun  work 
on  a  new  system  at  Grand  Forks.  N.  D. 

The  Farmers'  Mutual  Telephone  Company  of 
Stockport,  Iowa,  has  been  incorporated  with  a  capital 
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of  $ro,coo.  James  M.  Martin  is  president  and  D. 
Morris  secretary. 

Fred  Pleggenkunie  has  sold  the  telephone  svslem 
at  Sunnier.  Iowa,  to  E.  Hurmence  and  \'.  C.  Stevens. 

1  he  low-a  Telephone  Company  will  erect  a  new 
exchange  building  at  Waterloo,   Iowa. 

1  he  E.  H.  Martin  Telephone  Company  is  making 
extensive  improvements  on  its  exchange  building  at 
Webster  City.  low-a. 

The  Farmers'  Mutual  Telephone  Company  has  been 
mcorporated  at  Scranton,  Iowa,  with  a  capital  of 
$io,oco.     R.  Foy  heads  the  list  of  stockholders.      R. 


The  Telephone  In  Kansas. 

1  he  Katy  Telephone  Company  of  Elisniore,  Kan., 
has  been  chartered  to  build  an  exchange  and  rural 
lines.     The  capital  stock  is  $2,800. 

The  Galena  Home  Telephone  Company  of  Galena, 
Kan.,  has  received  its  charter.  The  company  is  cap- 
italized at  $io,oco,  and  will  build  an  exchange  and 
rural  lines. 

The  Council  Grove  Telephone  Company  of  Council 
Grove,  Kan.,  has  been  chartered  with  a  capital  of 
$30,000.  This  company  has  been  operating  in  Council 
Grove  for  several  years  under  a  franchise  only. 

The  last  30  days  in  this  territory  has  been  severe 
on  long-distance  telephone  lines  and  the  telegraph 
lines,  as  high  water  has  rendered  the  lines  useless. 
All  lines  crossing  the  Salt  Fork  River  (Oklahoma) 
were  out  over  a  week,  and  in  some  places  have  not 
yet  been  repaired.  Lightning  has  also  been  worse 
than  ever  before  known,  doing  serious  damage  to 
exchanges  and  toll  lines. 

The  Missouri  and  Kansas  Telephone  Companv  at 
.\ichi.son,  Kan.,  has  issued  a  circular  stating  that  it 
expects  to  raise  the  rate  of  telephones  next  month 
from  the  present  rental  of  $1.50  for  business  con- 
nections and  $1  for  residences  to  $2.50  and  $1.50,  re- 
spectively. The  new  company  operating  in  .Atchison, 
wdien  applying  for  franchise,  agreed  to  maintain  tele- 
phones at  the  rate  of  $2  and  $1,  but  has  several  times 
asked  the  City  Council  for  permission  to  raise,  which 
has  been  refused.  It  is  said  that  the  new  company 
has  about  i,coo  instruments  and  the  old  company  800. 

The  Missouri  and  Kansas  Telephone  Company  has 
let  the  contract  for  erecting  a  70-foot  steel  tower  in 
East  Atchison,  for  the  purpose  of  raising  its  wires 
and  cables  over  the  Missouri  River,  so  that  steamboat 
smokestacks  will  clear  them.  K. 


New  England  Telephone  News. 

A  semi-annual  dividend  of  2^i}  per  cent,  on  West- 
ern Telephone  and  Telegraph  Company  preferred 
stock  last  week,  announced  in  Boston  somewdiat  un- 
expectedly for  some  of  the  stock  exchange  traders, 
gave  the  stock  a  little  boom  in  State  Street.  The 
dividends  heretofore  have  been  at  the  rate  of  four 
per  cent,  per  annum. 

The  acquiring  of  rights-of-way  and  locations  for 
the  line  which  the  American  Telephone  and  Tele- 
graph Company  is  putting  through  from  Hartford  to 
Boston  progresses  satisfactorily  to  the  company. 
Among  the  most  recent  grants  in  this  connection  was 
a  permit  in  the  important  town  of  Milford,  from 
Bellingham  boundary  to  Medway. 

About  100  operators  from  the  telephone  and  tele- 
graph offices  of  Boston  and  suburbs  had  their  annual 
outing  at  Nantasket  Point  on  Thursday.  July  21st, 
w-ith  a  harbor  excursion,  a  dinner  at  the  hotel  at  the 
Point  and  a  programme  of  athletic  sports  as  features 
of  the  occasion. 

Plans  for  an  extension  of  the  telephone  service 
of  the  Atlantic  Coast  life-saving  stations  of  the  gov- 
ernment are  under  consideration.  Superintendent 
William  Bolton  of  this  department  having  been  in 
Newburv'port  and  vicinity  recently  relative  to  the 
matter  of  connecting  the  service  from  Salisbury 
Beach  station  beyond  Hampton  River  and  with  sta- 
tions along  the  New  Hampshire  coast.  B. 


Southeastern  Telephone  Developments. 

The  ^^'aite  &  Davis  Telephone  Company  ha.^  been 
incorporated  at  Columbiana,  Shelby  Count}',  .\Ia- 
baina,  with  $IO,coo  capital  stock,  to  build  telephone 
lines  in  Shelby  County.    J.  R.  White  is  interested. 

At  Maxton.  N.  C-,  the  Carolina  Telephone  Com- 
pany', which  bought  the  local  exchange  some  years 
ago,  is  meeting  with  much  opposition,  it  is  reported, 
on  account  of  its  announcement  that  it  will  install 
Bell  telephones  and  double  the  rates. 

At  Nashville,  Tenn.,  recently  during  an  electrical 
storm  500  fuses  were  blown  out  at  the  plant  of  the 
Cumberland  Telephone  Company. 

The  Board  of  Aldermen  of  Statesville,  N.  C.  has 
refused  to  grant  a  franchise  to  the  Bell  Telephone 
Company  to  operate  in  that  city. 

The  Southern  Bell  Telephone  Company  is  making 
extensive  improvements  at  Tuscaloosa,  Ala.,  where 
a  first-class  metallic  circuit  is  being  put  in. 

The  Bell  Company  has  completed  the  work  of 
cutting  over  the  telephones  of  the  old  Charlotte 
telephone  systeiu  recently  absorbed  by  the  Bell  com- 
pany at  Charlotte.  N.  C.  L. 
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Ohio  Independent  Telephone  Asso- 
ciation. 

At  a  meeting  of  the  executive  committee  of  the 
Ohio  Independent  Telephone  Association  in  Colum- 
bus, a  few  days  ago.  plans  were  formulated  for  the 
chsinct  organization  that  was  provided  for  in  the 
first  general  meeting  two  months  ago,  and  arrange- 
ments were  also  made  for  a  national  association 
based  upon  the  plans  adopted  in  Ohio.  The  repre- 
sentation in  all  the  meetings  will  be  by  delegates.  In 
the  district  organization,  which  will  be  under  the 
guidance  of  nine  vice-presidents,  one  representative 
shall  be  named  for  each  ico  telephones  or  too  miles 
of  toll  line  or  fraction  thereof.  One  representative 
to  the  state  organization  shall  be  named  for  each  1,000 
telephones  or  1,000  miles  of  toll  line  or  fraction. 
The  plans  for  the  national  association  are  that  there 
shall  be  one  representative  for  each  10,000  telephones 
or  10,000  miles  of  toll  line  or  fraction.  The  basis  of 
representation  in  all  cases  goes  by  hundreds  and 
multiples.  An  association  similar  to  that  in  Ohio  is 
to  he  formed  in  each  state  that  has  Independent  tele- 
phone interests.  Those  connected  with  the  associa- 
tion say  that  it  is  for  the  purpose  of  making  the 
Independent  movement  more  aggressive  and  placing 
the  various  systems  in  position  to  compete  with  other 
concerns  in  a  legitimate  way.  ,\  meeting  will  be 
held  in  Columbus  on  .August  2d  to  complete  the 
various  plans  outlined.  The  vice-presidents  in  charge 
of  the  district  organizations  are  as  follows :  J.  B. 
Hoge,  Cleveland :  W.  F.  Laubaugh,  Akron ;  J.  B. 
Rhodes.  Zanesville :  G.  P.  Thorpe.  Wilmington  ;  W. 
Gilbert  Thompson.  Lebanon :  J.  C.  Reber.  Dayton : 
G.  E.  Matheany.  Lima:  R.  E.  Hamblin.  Toledo: 
Dwight  E.   Sapp.  Mt.   Vernon. 


EXTENSIONS   AND    IMPROVEMENTS. 

'I  elephone  lines  are  being  extended  in  the  vicinity 
of  Crosby,   Barrington  and  Wayne,   N.   Y. 

■The  Canadian  Bell  Telephone  Company  is  about 
to  install  a  telephone  system  in  Deloraine,  Manitoba. 

A  charter  has  been  issued  to  the  Conway  Tele- 
phone Company  of  Conway,  S.  C.  The  capital  is 
to  be  $3,000  and  the  company  proposes  to  establish 
a  telephone  line  between  Conway  and  Alarion.  The 
officers  are :  President,  R.  B.  Scarborough :  vice- 
president,  H.  P.  Little,  and  secretary.  C.  E.  St. 
Amand. 

The  Bell  Telephone  Compaii}'  is  strongly  disin- 
clined to  accept  the  franchise  for  installing  tele- 
phones at  North  and  South  Tonawanda.  N.  Y.  The 
Common  Council  insists  that  the  maximum  price 
for  the  use  of  instrument  and  service  shall  be  $50 
a  year  for  business  premises  and  $20  for  private  resi- 
dences. Mr.  Newcome  Carlton,  the  local  representa- 
tive of  the  company,  states  that  the  conditions  will 
not  be  accepted. 


.Automatic  telephone  exchanges,  such  as  is  in  use  in 
Chicago,  can  now  be  found  in  operation  in  all  parts 
of  the  L'nited  States.  The  Automatic  Electric  Com- 
pany has  installed  or  is  at  work  on  exchanges  in 
2g  cities  and  towns  throughout  this  country,  besides 
a  system  in  Berlin,   Germany. 


GENERAL  TELEPHONE  NEWS. 

It  is  reported  that  the  West  Virginia  Telephone 
Company  of  Parkersburg  has  purchased  the  property 
of  the  Marietta  Telephone  Company  of  Marietta, 
Ohio,  the  price  being  in  the  neighborhood  of  $8o.oco. 

The  Board  of  Control  of  Toronto,  Out.,  has  drafted 
an  agreement  for  a  new  telephone  franchise  for  the 
Canadian  Telegraph  and  Telephone  Company.  Two 
thousand  telephones  must  be  installed  within  21 
months.  The  franchise  is  for  seven  years  and  has 
provisions  for  renewal  for  five-year  periods,  with 
the  right  of  the  city  to  expropriate. 

The  Home  Telephone  Company  has  about  com- 
pleted its  plant  at  Hopkinsville,  Ky.  The  town  has 
a  population  of  8,oco  and  the  new  company  has 
secured  a  large  number  of  business  houses  and  resi- 
dences for  its  service.  With  an  automatic  exchange 
and  all-cable  construction  the  plant  is  modern  in 
every  particular.  The  company  has  a  contract  to 
furnish  all  the  telephones  the  city  uses. 

A  public-school  telephone  system  for  the  Chicago 
schools  has  been  recommended  by  Superintendent 
Cooley.  A  report  was  submitted  showing  that  of  the 
5,600  teachers,  the  absences  each  day  on  account  of 
illness  average  250.  The  proposed  telephone  system 
would  largely  obviate  the  necessity  of  dismissals,  as 
ever}'  school  would  be  connected  with  the  board  of 
education,  thus  facilitating  the  supplying  of  substi- 
tutes. A  report  from  City  Electrician  Ellicott  showed 
that  the  lowest  cost  of  installing  a  system  of  six 
party  lines  would  be  $40,598.  If  the  police  telephone 
wires  and  operators  are  used  the  cost  would  be 
$30,000. 

It  is  said  that  the  long-distance  telephone  system 
of  the  Illinois  Central  railroad  between  Omaha  and 
Chicago  and  between  Chicago  and  New  Orelans,  is 
to  be  rebuilt.  Two  years  ago  the  company  decided 
to  construct  the  line  with  copper  weighing  175 
pounds  to  the  mile,  it  being  guaranteed  that  this 
weight  would  conduct  a  clear  conversation  over  a 
distance  of  i.ooo  miles.  It  has  now  been  demon- 
strated that  it  is  impossible  to  talk  over  the  entire 
line,  the  longest  distance  over  which  communication 
can  be  established  on  the  line  being  400  miles.  The 
system  is  to  be  re-equipped  with  copper  weighing 
at  least  435  pounds  to  the  mile. 
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The   Origin   and    Development  of    Stor- 
age Batteries.' 
Bv  E.  B.  Walker. 

In  1801  Gauthert  first  observed  that  if  two  metals- 
platinum  and  silver — were  immersed  in  an  electrolyte 
and  a  current  passed  through  them,  a  sccondar>'  cur- 
rent could  be  obtained  in  the  opposite  direction  by 
ioining  the  two  metals  by  a  conductor. 

In  1842  Grove  observed  that  if  two  gases  of  strong 
chemical  affinity  were  connected  by  pieces  of  metal 
through  an  electrolyte,  a  current  would  pass  until 
the  two  gases  were  exhausted.  In  his  experiment 
he  used  two  test  tubes  inverted  over  strips  of  platinum 
foil  in  a  vessel  containing  dilute  sulphuric  acid.  The 
two  tubes  contained  two  volumes  of  hydrogen  and 
one  volume  of  oxygen,  respectively.  On  joining  the 
platinum  strips  with  a  wire  a  current  passed  until 
the  gases  in  both  tubes  disappeared.  On  sending  a 
current  through  the  nlalinum  and  acid  from  a  primary 
battery,  the  gases  were  formed  again  by  electrolysis. 
thus  storing  a  small  supply  of  electricity,  represented 
by  the  vohimes  of  the  gases.  About  830  cubic  cen- 
timeters of  hydrogen  al  a  temperature  of  0°  C. 
and  760  millimeters  pressure,  being  equivalent  to 
one  ampere-hour,  Grove  constructed  a  battery  of 
50  of  these  cells  and  managed  to  obtain  a  small  arc 
light: 

The  year  1859  opens  the  era  of  the  first  storage 
batler>-'of  any  practical  value.  Gaston  Planle  dis- 
covered that  if  a  current  were  passed  through  two 
plates  of  lead  immersed  in  dilute  sulphuric  acid,  a 
small  current  could  be  obtained- for  a  short  time,  in 
the  opposite  direction  to  the  charge,  by  joining  ;he 
two  plates  with  a  conductor.  This  was  due  to  the 
formation  of  lead  peroxide  on  one  of  the  plates,  caus- 
ing a  diflterence  of  potential. 

He  also  observed  that  by  a  series  of  charges  and 
discharges  of  this  nature,  and  by  reversing  the  direc- 
tion of  the  charge  each  time,  the  quantity  of  lead 
peroxide  on  one  plate  was  greatly  increased,  while 
a  spongy  surface  of  pure  lead  was  formed  on  the 
other;  as  this  increased  the  capacity  of  his  battery,  he 
was  able  to  construct  a  cell  that  was  of  some  prac- 
tical value.  His  method  was  to  roll  together  two 
sheets  of  roughened  lead,  which  were  kept  from 
touching  by  sticks  of  paraffined  wood,  and  to  immerse 
the  whole  in  dilute  sulphuric  acid.  The  cell  was 
then  charged,  discharged,  and  charged  again  in  the 
opposite  direction,  until  the  plates  were  "formed," 
i.  e..  a  coating  of  lead  peroxide  was  formed  on  one 
plate  and  of  spongj^  lead  on  the  other.  This  process 
occupied  a  month  or  two,  but  after  several  experi- 
ments Plante  succeeded  in  reducing  this  time  con- 
siderably by  soaking  the  plates  in  a  bath  of  nitric 
acid,  previous  to  the   formation   process. 

Plante  carried  on  his  research  work  until  iS/p. 
but  he  does  not  appear  to  have  succeeded  in  suffi- 
ciently shortening  the  formation  period  of  his  bat- 
tery, although  he  is  said  to  have  made  some  experi- 
ments with  mechanically  applied  active  material. 

Faure  System. 
As  the  long  and  tedious  process  of  formation  of 
the   Plante  element  added  much  to  the  expense,   it 
greatly  checked  the  commercial  growth  of  the  storage 
batter>'. 

In  1879,  however.  R.  L.  Metzger  partially  overcame 
'  this  by  mechanically  applying  to  a  lead  plate  active 
'  material  in  the  form  of  a  paste  of  lead  oxide.  This 
important  improvement  w'as  not  generally  known,  un- 
til Camille  Faure  obtained  patents  on  a  similar  proc- 
ess, which  is  now  known  as  the  Faure  system. 
Faure's  first  experiment  was  to  cover  an  ordinary 
Plante  plate  with  lead  oxide,  but  he  subsequently 
improved  this  by  using  an  antimonious  lead  grid,  with 
a  paste  of  red  lead,  and  sulphuric  acid  for  the  positive 
and  litharge  and  sulphuric  acid  for  the  negative. 
The  advantage  of  tht  antimonious  lead  grid  over 
pure  lead  will  be  dealt  with  later. 

Comparison  of  Plante  and  Faure  Systems. 

We  now  have  two  methods  of  making  a  storage 
battery,  both  of  which  have  striking  advantages,  and 
both,  unfortunately,  striking  disadvantages.  In  the 
Plante  system  the  time  of  formation  is  long  and  a 
large  amount  of  electric  power  is  consumed;  the 
proportion  of  active  material  to  the  weight  is  small, 
as  the  lack  of  mechanical  strength  of  the  lead  makes 
it  necessarj-  to  have  a  thick  plalc  to  withstand -any 
strain;  the  lead  plate  is  continually  u'idtrgoing  a 
formation  process  from  the  repetition  of  charge  and 
discharge,  which  reduces  its  strength.  On  the  other 
hand,  the  conductivity  of  the  Plante  plate  is  excel- 
lent, as  the  active  material  being  formed  directly  on 
the  surface  is  always  in  good  contact  with  its  sup- 
porting lead  plate.  The  active  material  is  not  likely 
to  be  jarred  off  or  forced  oflf  by  the  evolution  of 
gases;  rapid  discharges  of  heavy  currents  may  be 
maintained  with  little  or  no  injury  to  {he  plates. 

In  the  Faure  system  the  advantages  and  disadvan- 
tages arc  almost  diametrically  opposed  to  those  of 
the  Planle.  The  formation  is  quick  and  may  be 
accomplished  in  one  continuous  charge.  The  pro- 
portion of  active  material  to  the  weight  is  large. 
therefore  the  capacity  is  increased.  The  antimonious 
lead  grid  has  greater  strength,  and  is  more  rigid 
than  the  lead  plate.  The  antimonious  lead  grid  is 
onlv  very  slightly  subjected  to  the  "forming"  process, 
and  therefore  retnins  its  strength. 

Here    it    may    n<n    be   amiss   lo   explain    the    term 
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antimonious  lead  grid.  I  have  used  it  in  a  general 
way  to  represent  those  alloys  of  lead,  antimony,  ar- 
senic and  tin,  which  have  been  made  with  a  view- 
to  obtaining  increased  strength  and  inmiunity  from 
the  electrolytic  effects  of  the  current  on  charge  and 
discharge.  Some  of  these  are  quite  successful,  but 
the  manufacturers  keep  the  exact  composition  secret. 

On  the  other  hand,  the  conductivity  is  lower  than 
in  the  Plante.  as  it  is  difficult  to  maintain  good  con- 
tact between  the  active  material  and  the  grid.  The 
expansion  and  contraction  on  charge  and  dischnrye 
is  apt  to  loosen  the  active  material  and  render  it  liable 
to  fall  out.  Very  heavy  discharges  are  likely  to  force 
off  the  active  material  by  forming  gases  inside  of  it. 

Since  this  time  the  manufacturer  has  been  endeav- 
oring to  produce  a  battery  which  will  combine  the 
advantages  of  both  with  none  of  the  disadvantages. 
Needless  to  say,  this  battery  has  not  yet  been  made, 
but  nevertheless  the  improvements  now  existing  are 
such  that  the  storage  battery  holds  an  important  place 
in  modern  engineering  practice,  and  it  is  safe  to  say 
that  few.  if  any.  of  the  larger  direct-current  plants 
could  be  considered  up-to-date  without  such  an  aux- 
iliar>'. 

To  enumerate  the  varieties  of  batteries  which  have 
been  patented  and  manufactured  would  occupy  the 
remainder  of  the. evening,  but  it  may  not  be  out  of 
place  to  mention  those  which  present  radical  im- 
provements or  entire  departure  from  standard  prac- 
tice. 

Methous  of  Manufacture. 

In  order  to  increase  the  capacity  per  pound,  many 
methods  of  increasing  the  active  surface  of  the  lead 
plate  have   been   devised. 

1.  Lead  plates  are  scored  all  over  with  a  sharp 
tool.  Which  raises  fine  leaves  on  the  surface  and  in- 
creases the  area,  in  some  cases,  to  17  times  the  super- 
ficial area. 

2.  Grooves  are  cut  in  a  thick  plate  generally  by 
sawing. 

3.  Plates  are  built  up  of  alternate  laminje  of  flat 
and  corrugated  lead,  which  are  burned  together  at 
the  ends. 

In  these  three  systems  solid  ribs  are  usually  left 
at  intervals  in  the  plates,  to  increase  the  rigidity, 
which,  however,  never  equals  that  obtained  by  the 
antimonious  lead  grid  of  the  same  weight. 

The  advantages  of  these  systems  in  increasing  the 
active  surface  are  manifest,  the  drawbacks,  however, 
are  rather  serious.  In  all  three  cases  the  chief  sup- 
port is  pure  lead,  which,  as  was  mentioned  before,  is 
subject  continually  to  a  formation  process.  Thus  the 
thin  leaves,  ribs,  or  laminas  produced  by  these  methods 
are  apt  to  become  formed  right  through  and  so  break 
away.  Too  manj'  ribs  or  laminae  will  not  allow  suffi- 
cient room  for  the  formation  of  the  lead  peroxide, 
and  buckling  or  forcing  off  some  of  the  active  mate- 
rial is  sure  to  result. 

Plates  of  this  type  expand  and  contract  laterally 
across  the  surface,  and  consequently  are  sure  to 
buckle  sooner  or  later,  as  it  is  manifestly  impossible 
to  keep  this  expansion  and  contraction  the  same  for 
both  sides  of  the  plate. 

The  long  formation  process  of  Plante  has  been 
overcome  to  a  great  extent  by  the  addition  of  iead- 
dissolving  acids  or  salts.  The  formation  of  peroxide 
or  sponge  lead  is  so  hastened  that  the  time  taken 
is  not  much  longer  than  that  required  for  the  Faure 
system.  Tn  some  cases  it  has  been  reduced  to  50 
hours.  Care  must  be  taken,  however,  to  free  the 
plates  thoroughly  from  such  chemicals  before  putting 
them  into  use.  as  otherwise  the  formation  process  will 
continue  until  all  the  lead  is  worn  away. 

In  these  ways  the  Plante  plate  has  been  so  im- 
proved that  from  a  standpoint  of  capacity  and  fairly 
quick  formation  little  is  left  to  be  desired,  but  it 
must  he  remembered  that  the  former  is  only  obtained 
by  a  sacrifice  of  mechanical  strength. 

These  methods  refer  more  particularly  to  positive 
plates.  Negative  plates  for  batteries  of  these  types 
have  been  made  in  a  similar  manner,  although  there 
is  not  so  great  a  necessity  for  strength,  and  conse- 
quently the  number  of  ribs  is  usually  less. 

The  Faure  system  has  resulted  in  more  varieties 
than  the  Plante.  The  chief  improvements  have  been 
the  shaping  of  the  grids  so  as  to  retain  more  firmly 
the  active  material  and  the  discovery  of  pastes  which 
set  more  firmly  than  those  originally  used  by  Faure. 
\'arious  attempts  have  been  made  to  increase  the 
porosity  of  the  active  material  by  the  addition  of 
powdered  pumice,  asbestos,  etc.  The  exact  coinposi- 
lion  of  the  pastes  used  in  tile  leading  batteries  of  this 
type  arc  kept  secret. 

With  all  these  improvements  the  initial  disad- 
vantages still  existed,  although  to  a  less  degree.  The 
next  step  was  to  cast  the  grid  about  active  material 
formed  into  pellets.  In  the  original  chloride  accumu- 
lator buttons  of  fused  lead  chloride  and  zinc  were  set 
in  operation  and  an  antimonious  lead  framework  cast 
round  them  under  pressure.  The  formation  process 
removed  the  chlorine  and  zinc,  reduced  the  buttons 
of  one  plate  to  sponge  lead  and  oxidized  those  of  the 
other  to  lead  peroxide. 

This  method  forms  a  very  serviceable  element  with 
the  important  advantage  that  the  strain  caused  by  the 
e.\()ansion  of  the  active  material  acts  along  lines  radi- 
ating from  the  buttons  and  edgewise  to  the  plate, 
consequently  buckling  is  reduced  to  a  minimum.  This 
type,  however,  has  been  abandoned  for  a  more  im- 
proved pattern. 

From  these  statements  it  would  appear  that  a  plate 
with   tlie   advantages  of  the  antimonious   lead   grid 


for  strength  and  non-corrosibilily  and  of  the  Plante 
formation  for  durability  of  active  material  would  be 
the  most  efficient  combination.  A  few  batteries  of 
this  type  have  been  constructed,  of  wdiich  I  shall 
mention  two. 

In  one  case  a  framework  of  antimonious  lead  is 
used  on  which  are  supported  long  narrow  coils  of 
lead  ribbon,  giving  a  large,  active  suiface  with  a 
correspondingly  large  capacity.  As  the  coils  are  free 
to  expand  and  contract,  little  chance  is  left  for  buck- 
ling. On  the  other  hand,  the  lead  ribbon  is  weakened 
by  the  continual  formation  of  lead  peroxide,  and  con- 
sequently there  is  a  likelihood  of  its  being  broken 
and  the  whole  coil  disintegrated. 

The  most  prominent  example  of  this  class  is  made 
of  a  lead  antimony  plate  cast  under  pressure  with  a 
series  of  round  holes  three-quarters  of  an  inch  in 
diameter  throughout.  Into  these  holes  is  pressed 
corrugated  lead  ribbon  coiled  into  spiral  buttons. 

Such  a  plate  combines  many  advantages,  the  anti- 
monious lead  alloy  cast  under  pressure  gives  the 
requisite  strength  and  non-corrosibilily.  The  lead 
buttons  are  "formed"'  by  an  improved  Plante  method 
and  the  expansion  due  to  the  lead  peroxide  wedges 
them  so  firmly  in  the  plate  that  good  contact  is 
assured;  the  strain  of  expansion  acts  in  a  similar 
way  to  that  described  previously  in  the  chloride  plate, 
reducing  buckling  to  a  minimum. 

The  negative  plates  of  all  types  present  fewer 
difficulties.  The  expansion  and  contraction  are  much 
less,  and  therefore  the  tendency  to  buckle  and  to 
shed  active  material  is  diminished.  One  of  the  diffi- 
culties seems  to  be  a  tendency  to  form  lead  trees,  or 
fine  branches  of  lead  from  the  negative  over  to  the 
positive,  thus  causing  a  short-circuit,  unless  the 
growth  is  removed  by  probing  from  time  to  time. 
This  difficulty  and  the  chance  of  plates  short-circuit- 
ing if  they  are  slightly  buckled  has  caused  a  great  deal 
of  e-xperimcnt  with  different  kinds  of  separators  and 
envelopes  to  protect  the  plates.  _  various  forms  of 
parchment,  celluloid,  pyroxylin,  hard  rubber,  asbestos 
cloth,  porous  earthenv.'are  and  wood  have  been  tried ; 
of  these  only  two  are  really  successful,  i.  e.,  perforated 
hard-rubber  sheets  and  wood.  The  cost  of  supply- 
ing perforated  hard-rubber  sheets  for  a  large  battery 
is  prohibitive,  and  besides  there  is  always  a  possibility 
of  short-circuiting  through  the  small  holes.  The 
wood  separator,  however,  is  a  decided  success.  Dif- 
ficulty was  at  first  experienced  by  the  formation  of 
acetic  acid,  which  is  a  solvent  of  lead,  but  this  diffi- 
culty has  been  removed  by  chemical  treatment,  and 
the  wood  separator  is  now  used  by  the  leading  manu- 
facturers. 

The  manufacturers  of  the  last  battery  referred  to 
have  lately  developed  a  new  negative  plate,  which 
practically  does  away  with  the  branching  toward 
the  positive,  and  also  the  shedding  of  active  ma- 
terial. 

This  plate  is  formed  of  a  rigid  frame  of  anti- 
monious lead,  with  square  boxes  covered  with  per- 
forated sheets  of  antimonious  lead ;  in  the  boxes 
are  placed  square  pellets  of  the  active  material. 
The  perforated  covering  so  protects  this  that  the 
expansion  and  contraction  take  place  altogether  in- 
side and  any  tendency  to  form  lead  trees  is  thus 
checked. 

Other  Forms. 

Many  novel  and  ingenious  methods  have  been 
invented  to  prevent  buckling  and  the  shedding  of 
active  material.  Among  them  is  the  use  of  earthen- 
ware grids,  which  support  the  active  material  and 
prevent  it  from  any  possibility  of  short-circuiting. 
While  this  is  interesting  from  an  experimental  stand- 
point, it  is  of  little  commercial  value,  as  the  plate 
has  low  conductivity  and  the  porous  earthenware 
greatly  increases  the  internal  resistance  of  the  cell. 
Another  form  is  a  battery  built  up  of  trays  laid 
horizontally,  one  on  top  of  the  other ;  the  active 
material  is  held  by  the  trays  and  the  whole  forms  a 
batte^3^  somewhat  like  the  voltaic  pile.  The  high 
internal  resistance  and  the  difficulty  of  keeping  the 
trays  properly  insulated  makes  this  of  little  practical 
use. 

Various  experiments  have  been  tried  with  active 
material  without  any  grid.  The  material  itself  is  a 
poor  conductor,  and  on  this  account  graphite  has 
Iieen  mixed  with  it,  and  the  whole  compressed  into 
flat  plates  on  a  framework  of  thin  sheet  lead,  used 
solely  to  obtain  good  contact.  In  a  prominent  ex- 
ample the  active  material  was  formed  of  litharge  and 
anmionium  sulphate  pressed  into  a  flat  plate.  By 
various  chemical  processes  this  plate  was  formed  into 
lead  peroxide  and  hardened.  .\  framework  of  lead 
was  used  to  support  it  and  to  give  the  necessary 
contact,  making  the  whole  look  like  a  school  slate. 
The  cai)acity  was  very  high,  being  about  16  ampere- 
hours  per  pound. 

These  methods,  however,  while  interesting  from  an 
experimental  standpoint,  are  also  of  very  little  use, 
as  the  active  material  rapidly  disintegrates. 

Several  batteries  have  been  constructed,  in  which 
two  different  metals  are  used  for  the  plates.  The 
most  notable  of  these  are  the  lead-zinc  battery  and 
Edison's  nickel-iron  battery. 

There  is  one  inherent  drawl>ack  in  all  batteries  in 
which  two  difi'erent  metals  arc  used,  and  that  is  the 
probability  of  small  particles  of  one  of  the  metals 
being  carried  acro.ss  to  the  other,  thus  forming  a  local 
cell.  In  the  lead  battery  if  a  small  particle  of  one 
plate  were  to  be  deposited  on  the  other,  a  local  cell 
would  be  formed,  but  action  would  only  take  place 
until    the    foreign    particle    was    converted    into    the 
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same  material  as  the  plate.  This,  of  course,  could 
never  take  place  in  a  cell  using  two  different  metals. 
As  regards  Edison's  battery,  very  little  reliable 
information  can  be  obtained  on  certain  points.  How- 
ever, most  of  those  who  have  made  tests  seem  to  be 
agreed.  Recent  tests  made  in  London  show  the  am- 
pere-hours per  pound  to  be  undoubtedly  higher  than 
in  the  lead  battery,  the  average  voltage  per  cell  is 
about  1.2,  as  against  1.95  in  the  lead  battery.  This 
makes  it  necessar>-  to  use  about  70  cells  of  Edison's 
battery-  against  44  cells  of  lead  battery,  making  a  pro- 
portion of  five  to  seven  in  weight  for  the  same  watt- 
hour  capacity  in  favor  of  the  lead  batter>'.  The  inter- 
nal resistance  is  high,  causing  bad  regulation.  The. 
efficiency  has  been  rated  as  low  as  60  per  cent., 
whereas  the  lead  battery  is  rated  from  75  per  cent, 
up.  The  chief  point  urged  by  its  advocates  is  dura- 
bility; of  this  quality,  however,  we  have  no  authentic 
proof.  The  writer  -  heard,  not  long  ago.  that  Mr. 
Edison  had  withdrawn  his  battery  from  the  market^  as 
he  is  not  }-et  satisfied  with  it. 

In  the  lead-zinc  battery  a  peroxide  plate  is  used  for 
the  positive,  and  a  pure  zinc  plate  for  the  negative. 
The  advantages  are  higher  voltage  (_about  2.5  per 
cell)  and  about  57  per  cent,  more  capacity  per  pound 
in  watt-hours.  The  drawbacks  are  the  difficulties  in 
redepositing  the  zinc  and  in  preventing  small  parti- 
cles of  it  from  being  deposited  on  the  peroxide  plate, 
thus  causing  local  action.  , 

Notwithstanding  the  numerous  varieties  ot  stor- 
age batteries  which  have  been  produced  we  are  still 
limited  to  the  Plante  and  Faure  systems  for  all 
commercial  work.  Each  has  found  its  place  and 
today  the  Plante  system  is  almost  universally  used 
for  stationary  work  and  the  Faure  for  vehicle  work. 
There  is  one  particular  feature  about  the  Plante 
hatter\-  which  renders  it  especially-  superior  to  the 
Faure  type  for  heavy  discharges  of  short  duration, 
such  as  are  required  in  the  regulation  of  railway 
loads,  and  this  is  that  tl'te  capacity  of  the  Plante 
battery  at  the  one-hour  rate  is  55  per  cent,  of  its 
capacity  at  the  eight-hour  rate,  while  that  of  the 
Faure  is  only  46  per  cent.  Among  the  prominent 
types  of  batteries  used  toda}-.  the  Plante  for  sta- 
tionar\-  work  has  a  capacity'-  of  about  2.3  to  4.1  am- 
pere-hours per  pound  of  element,  and  the  Faure  for 
vehicle  work  about  4.8  to  5.6.  The  Plante  negative 
is  little  used,  as  the  advantages  of  this  system  which 
appear  in  the  positive  are  not  manifest  in  the  nega- 
tive. A  good  negative  will  often  outlast  two  sets 
of  positive  plates. 

DiSE.\SEs  .\ND  Their  Remedies. 

(i)  Shedding  of  active  material  and  loss  of  ca- 
pacity'. 

(2)  Corrosion  of  plates. 

(3)  Buckling. 

(4)  Sulphatation. 

(5)  Formation  of  lead  growths  from  negative  to 
positive. 

1.  Shedding  of  active  material  and  consequent  loss 
of  capacit}'  is  caused  by  too  rapid  discharges,  form- 
ing gases  which  force  out  the  active  material.  Loss 
of  capacity'  is  further  caused  by  the  formation  of 
excessive  lead  sulphate,  which  often  clogs  the  pores 
of  the  lead  sponge  and  forms  a  layer  between  the 
grid  and  the  active  material.  The  shedding  of  active 
material  is  also  due  to  the  following  causes : 

(i)   Imperfect  application  of  paste. 

(2)  Overcro\\;ding  of  active  material  in  the  forma- 
tion of  Plante  plates. 

(3)  Discharging  at  too  high  rates. 

2.  Corrosion  of  plates  is  caused  chiefly  by^the  pres- 
ence of  lead-dissolving  chemicals  in  the  electrolyte; 
on  this  account  it  is  advisable,  in  replacing  loss  by 
evaporation,  to  use  distilled  water,  unless  very  pure 
water  is  otherwise  obtainable. 

3.  Buckling  is  due  to  heavy  rates  of  discharge, 
which  cause  unequal  expansion.  It  can  also  occur 
at  low  rates,  if  the  active  material  is  unequally  ap- 
plied. 

4.  Sulphatation :  an  excess  of  lead  suiphate  is 
formed  when  a  batterj'  is  over-discharged.  It  can 
be  removed  by  overcharging  at  a  low  rate,  but  if 
allowed  to  remain  long  after  formation  it  hardens, 
and  on  account  of  its  low  conductivity  cannot  be 
reduced  by  its  recharging. 

5.  The  formation  of  lead  trees,  which  we  have 
already  mentioned,  has  been  overcome  by  the  use  of 
the  box  negative  and  wood  separators  previously 
referred  to. 

.Applications, 

There  are  many  more  uses  of  the  storage  battery 
than  would  occur  to  the  layman.  The  simplest  and 
most  apparent  application  is  '"straight"  storage  work, 
as  used  in  connection  with  automobiles.  The  effi- 
ciency of  this  method  is  not  very  high,  about  75 
per  cent,  being  a  fair  average.  However,  by  intelli- 
gent handling  much  higher  efficiency  may  be  ob- 
tained, 85  per  cent,  being  about  the  maximum. 

The  next  example  of  ''straight"  storage  w^ork  is 
the  use  of  batteries  for  supplying  lights  at  night 
after  the  generators  are  shut  down.  This  necessi- 
tates some  method  of  controlling  the  voltage  of  the 
batter}-,  which  will  drop  from  2.1  volts  per  cell  at  the 
beginning  of  discharge  to  1.75  at  the  end,  with  an 
average  of  1.92  to  1.Q5.  The  three  standard  methods 
of  regulating  this  discharge  voltage  are  Ci)  resist- 
ance, i'l)  end  cells,  i'^')  counter  electromotive-force 
cells.  The  resistance  method  is  the  simplest,  but  it  is 
very  unsatisfactor>'  except  when  lights  are  burned 
continualh'.  as  ever>'  time  a  light  is  turned  on  or  oft 
the  rheostat  handle  must  be  adjusted. 


End  cells  are  the  most  efficient  method  by  far,  for 
on  1 10- volt  circuit  52  cells  will  be  needed  at  the 
beginning  of  the  discharge,  and  63  or  64  cells  at  the 
end.  Ihese  extra  cells  are  cut  in  and  out  by  means 
of  an  end  cell  switch.  During  the  greater  part  of 
discharge  56  or  ^"j  cells  will  be  in  use.  the  remainder 
only  coming  into  service  at  the  end,  and  thus  they  arc 
only  slightly  discharged. 

There  is  one  drawback  in  the  end-cell  systeni.  and 
it  is  that  the  different  cells  require  different  amounts 
of  charge,  necessitating  great  care  on  the  part  of  the 
attendant  to  prevent  overcharging.  On  this  account 
the  counter  electromotive-force  cell  is  preferable  in 
small  plants  where  efficiency  is  of  less  importance 
and  where  skilled  attention  is  more  difficult  to  obtain. 
These  counter  electromotive-force  cells  are  blank 
grids  without  active  material,  immersed  in  dilute 
sulphuric  acid,  and  they  offer  an  opposing  electro- 
motive force  to  the  passage  of  the  current  of  2.3  to 
2.5  volts  per  cell.  The  system  is  no  more  efficient 
than  the  resistance,  but  the  fact  that  the  potential 
difference  of  the  counter-electromotive-force  cell  only 
varies  between  2.3  and  2.5  volts  from  any  load  from 
one  lamp  to  full  load,  makes  the  voltage  regulation 
almost  equal  to  that  of  the  end  cell. 

Another  feature  of  storage  batteries  for  work  of 
this  kind  is  the  necessity  of  higher  charging  voltage 
than  the  bus  pressure.  The  maximum  is  2.5  per 
cell,  making  a  total  of  160  volts  for  a  no-volt  bat- 
te^3^  Thus  extra  pressure  must  be  obtained  to  the 
extent  of  50  volts. 

There  are  three  standard  ways  of  accomplishing 
this — one  by  cutting  the  battery  into  halves  and  charg- 
ing in  parallel,  thus  making  the  total  necessary  voltage 
80,  the -remaining  voltage  is  cut  down  through  resist- 
ance. This,  of  course,  is  very  inefficient,  but  is  suit- 
able for  small  plants  where  it  would  be  too  expensive 
to  install  a  booster. 

The  second  method  is  to  use  a  specially  wound 
generator  of  160  volts  maximum,  which  will  operate 
successfully  at  no  volts.  The  voltage  is  raised  as 
the  charge  proceeds  and  the  discharge  voltage  con- 
trolled by  counter  electromotive-force  cells,  or  by 
tapping  off  the  battery  at  the  necessary  point  by 
means  of  an  end-cell  switch. 

The  third  method  is  to  use  a  small  shunt  generator 
of  50  volts  capaciti',  termed  a  booster,  connected  in 
series  with  the  battery  and  bus. 

Regul.\ting  Batteries. 
Storage  batteries  are  now  very  generally  used  in 
regulating  the  rapid  fluctuations  in  railway  and  other 
power  circuits.  Here  the  battery  charges  and  dis- 
charges wi'th  fluctuations  in  the  station  load,  and 
consequently  does  not  have  time  to  reach  the  higher 
portion  of  the  charging  voltage  curve  nor  the  lower 
portion  of  the  discharge  curve,  thus  rajsing  the 
efficiency  of  the  battery  as  high  as  92  to  95  per  cent. 
For  work  of  this  nature  the  battery  will  require  a 
line  voltage  which  fluctuates  more  than  the  battery 
voltage,  or  some  means  of  regulating  the  latter  so 
that  the  battery  may  take  its  share  of  the  load  auto- 
matically. A  highly  fluctuating  voltage  is  not  usually 
permissible  except  out  on  a  long  railway  feeder 
where  it  cannot  be  helped.  A  battery  installed  at 
such  a  point  will  reduce  the.  fluctuations  in  voltage 
and  by  supplying  a  source  of  power  at  the  point  of 
application  will  lessen  the  copper  drop,  as  loads  be- 
tween it  and  the  power  house  will  be  fed  both  ways. 

Where  constant  potential  is  required  as  when  a 
battery  is  installed  at  the  power  house,  a  booster  with 
a  compounded  field  or  some  other  regulating  device 
is  necessary  to  regulate  the  battery  voltage. 

Many  different  devices  have  been  patented  in  the 
way  of  regulating  boosters.  Most  of  them  consist  of 
some  system  of  a  series  field  opposing  a  shunt  field 
by  which  the  fluctuations  of  the  external  load  are 
made  to  regulate  the  booster  voltage,  so  that  the 
battery  will  discharge  and  charge  automatical!}'  with 
the  rise  and  fall  of  the  external  load  above  and  below 
the  average,  keeping  the  generator  load  constant. 

It  would  occupy  too  much  space  to  give  a  detailed 
description  of  the  various  styles  of  boosters,  and  for 
the  same  -reason  I  have  not  alluded  to  many  of  the 
interesting  characteristics  of  storage  batteries. 


Inexpensive  Testing  Laboratory. 

[From  the  Question  Box  of  the  National  Electric  Lieht  Asso- 
ciation.] 

Question. 

What  is  the  best  method  of  maintaining  the  ac- 
curac}'  of  standards  for  meter  testing  without  an 
expensive  laboratory  outfit? 

Answers. 

Clayton  H.  Sharp:  An  excellent  method  for  main- 
taining the  accuracy  of  standards  for  meter  testing 
is  as  follows :  The  laboratory  should  be  equipped 
with  a  first-class  voltmeter  and  ammeter  of  suitable 
range.  These  instraments  should  be  periodically 
checked  against  a  simple  form  of  potentiometer  and 
standard  cell.  The  potentiometer  need  indicate  only 
a  few  selected  voltages,  covering  the  range  within 
which  the  station  operates.  .A.n  instrument  specially 
designed  for  this  purpose,  which  is  reliable,  accurate, 
simple  to  manipulate  and  inexpensive,  has  been  de- 
signed by  the  Electrical  Testing  L-aboratories.  New 
York,  and  is  on  the  market  under  the  name  of  Lamp 
Testing  Bureau  pattern  potentiometer.  This  instru- 
ment is  in  use  by  a  number  of  the  largest  stations  in 
the  country  and  has  been  found  to  be  very  satis- 
factory. It  is  furnished  complete  with  galvanometer 
and  standard  cell,  all  inclosed  in  a  single  box  about 


the  size  of  a  Weston  wattmeter  box.  Having  an  in- 
strument of  this  kind  the  meter  department  can  keep 
its  voltmeter  accurately  checked  to  within  o.i  per 
ceut..  and  can  use  this  voltmeter  to  compare  other 
instruments  by. 

To  check  the  ammeter,  a  bank  of  lamps  standard- 
ized for  amperes  is  required.  These  lamps  need  to 
be  carefully  seasoned  and  to  have  their  current  con- 
sumption accurately  determined  at  one  of  the  volt- 
ages indicated  by  the  potentiometer.  By  varying  the 
number  of  lamps  in  parallel  at  this  voltage  any  de- 
sired current  value  can  be  obtained  and  the  readings 
of  the  ammeter  can  be  checked.  Standardized  lamps 
for  this  purpose  have  been  furnished  by  the  Electrical 
Testing  Laboratories  for  constructing  lamp  banks 
going  as  high  as  130  amperes.  \l  these  lamps  are 
properly  selected  low-efficiency  lamps  they  will  be 
very  durable  for  this  purpose  and  will  change  their 
current  consumption  at  a  given  voltage  very  slowly 
indeed.  Having  after  this  method  checked  the  am- 
meter and  voltmeter,  indicating  wattmeters  can  be 
checked  on  direct  current  against  them,  and  the  reli- 
ability of  the  standards  on  which  the  station  is  work- 
ing is  very  perfectly  secured.  The  expense  of  an 
outfit  of  this  kind  is  quite  low.  and  its  simplicity  is 
such  that  it  can  be  used  by  a  "person  who  has  no 
special  training  in  laboratory  methods. 

W.  J.  Mowbray:  As  a -standard  of  voltage,  a  sim- 
plified form  of  potentiometer  such  as  the  L.  T.  B., 
six-point,  $75  instrument,  gives  excellent  results, 
especially  if  its  standard  cell  be  occasionally  com- 
pared with  two  reference  cells.  Unfortunately  a 
prejudice  exists  against  the  potentiometer  for  use  in 
the  average  central  station,  caused,  no  doubt,  by  un- 
familiarity  with  the  simplified  and  portable  type  and 
by  the  idea  that  a  potentiometer  must  of  necessity  be 
a  laboratory  instrument — expensive,  delicate  and  ex- 
tremely complicated.  However,  the  aforementioned 
form  should  do  much  to  remove  this  prejudice,  as  it 
is  designed  for  central-station  use  and  can  be  operated 
by  any  person  competent  to  handle  an  indicating 
voltmeter.  For  ampere  standards  use  ordinary  in- 
candescent lamps  of  16  or  "^2  candlepower — 50  and 
lOO-candlepower  lamps  are  less  uniform  in  quality — 
and  bum  them  at  approximately  65  per  cent,  of  their 
rated  voltage.  It  is  of  course  desirable  to  use  the 
lowest  possible  voltage  in  order  to  get  the  longest 
possible  lamp-life,  but  the  65  per  cent,  point  is  about 
the  lowest  at  which  the  lamps  will  maintain  their 
zero  temperature  coefficient.  In  other  words,  at  a 
much  lower  voltage  the  resistance  and  hence  the 
amperage  will  vary  somewhat  with  the  temperature 
of  the  surrounding  air.  At  the  above  point,  however, 
the  lamps  are  almost  everlasting,  and  if  their  use  be 
confined  to  one  or  two  hours  per  week  for  checking 
purposes  the  change  in  amperes  would  be  less  than 
one-tenth  of  one  per  cent,  per  year.  Obviously,  lamps 
that  are  mechanically  perfect  should  be  selected,  and 
they  should  then  be  burned  for  perhaps  50  hours  on 
rated  voltage  to  season  them  and  to  facilitate  detec- 
tion of  defects.  The  exact  reduced  voltage  decided 
on  is  then  applied  by  a  potentiometer  or  by  a  voltmeter 
checked  therefrom,  and  the  amperage  of  eacli  lamp 
or  group  of  lamps — as  indicated  by  an  ammeter 
known  to  be  correct — is  noted  for  future  reference. 

C.  C.  Supplee :  If  no  reliable  standards  are  kept 
with  which  to  check  instruments,  it  is  advisable  to 
return  them  occasionally  to  the  manufacturer  to  be 
tested.  Careful  handling  is  very  essential  in  main- 
taining accuracy.  If  tlie  pointer  is  approximately  on 
zero  with  the  current  off  and  moves  freely  with  cur- 
rent on,  a  good  instrument  can  generally  be  relied 
upon  for  accuracy. 

L'nsigned :  In  purchasing  standardizing  instru- 
ments it  is  well  to  bear  in  mind  the  fact  that  m  order 
to  get  results  that  are  worth  anything  it  is  necessary 
to  have  the  best  instruments.  The  least  expensive 
standardizing  outfit  that  we  know  of  is  as  follows: 

One  potentiometer  with  resistance,  standard  cell, 
galvanometer,  and  microscope  for  increasing  sensibil- 
ity of  galvanometer:  one  standard  o.ooi-ohm  resist- 
ance coil  of  lOO-ampere  capacity;  one  standard  o.i- 
ohm  resistance  coil  of  lo-ampere  capacity ;  one 
Wheatstone  bridge   with  galvanometer. 

A  detailed  list  of  apparatus  needed,  with  approxi- 
mate price,  is  given  below: 

One    pofentiorneter    of    simple    design Si 50 

Two    standard    resistances   with    coils 115 

One     voltbox    for     use     with    potentiometer-    for     voltage 

measurements,    range    15.    150,    1.500 35 

One    standard    Weston    cell 15 

One    microscope    15 

One   Wheatstone   bridge  with    galvanometer 1.25 

Total     $453 

By  using  the  standard  cell  and  the  Wheatstone 
bridge  the  voltmeter  standard  can  be  checked  by  the 
"standard-cell  method"  and  the  voltbox  omitted,  but 
it  is  not  advisable. 

For  the  proper  use  of  the  above  instruments  it  is 
necessarv'  to  have  a  steady  current  supply  for  volt- 
meter and  also  for  ammeter  calibrations.  One  hun- 
dred storage  cells  of  eight  ampere-hours  capacity 
each  can  easily  be  arranged  so  as  to  be  used  either 
in  series  or  in  multiple,  and  with  suitable  resistances 
mavbe  used  respectively  for  voltmeter  or  ammeter 
calibrations. 


The  Commercial  Telegraphers'  Union  of  .America 
held  its  annual  convention  in  the  Capitol  Building  at 
St.  Paul.  Minn.,  last  week.  Resolutions  were  adoptc<I 
favoring  government  ownership  of  telegraph  line?. 
It  is  probable  that  the  headquarters  of  the  union 
will  be  moved  from  New  York  to  the  Twin  Cities. 
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Further  Development  of    Power  Re- 
sources of  the  Niagara  River. 

That  the  project  of  the  Niagara  County  Irrigalinii 
and  Water  Supply  Company  in  the  further  develop- 
ment of  the  power  resources  at  Niagara  Falls,  N.  Y., 
is  to  be  resurrected  is  indicated  by  the  filing  with 
the  clerk  of  Niagara  County  of  a  large  nuip  showing 
the  route  of  the  proposed  new  develi)|)mcnts.  The 
map  filed  is  signed  by  Charles  B.  Wortham  of  Buf- 
falo as  president.  D.  H.  Potter  as  secretary,  and 
Col.   M.    H.   .Mbcrger  of   New   York  as   engineer. 

The  plan  of  the  Niagara  Comity  Irrigation  and 
Water  Supply  Company  will  be  remembered  as  the 
scheme  of  Wi'lliam  Love,  who  contemplated  the  build- 
ing of  a  model  city  in  the  country  east  of  the  village 
of  Lewislon.  His  plan  was  to  dig  a  waterway  from 
the  upper  river  near  La  Salle,  carrying  the  water 
to  the  heights  of  the  Lewiston  \fountain.  where  a 
high  head  would  be  obtainable.  Mr.  Love  acquired 
options  on  many  acres  above  and  below  the  mountain. 
and  there  was  much  enthusiasm,  but  after  ground 
was  broken  the  scheme  fell   through. 

It  is  the  idea  of  the  men  now  interested  to  revive 
this  project,  but  instead  of  carrying  the  canal  way 
to  Lewiston  they  propose  building  it  from  near  La 
Salle  to  the  Devil's  Hole,  a  spot  just  outside  the  city 
of  Niagara  Falls  on  the  north.  The  waterway  con- 
templated would  be  an  open  canal  120  to  250  feet 
wide  and  earning  from  12  to  20  feet  of  water.  Its 
length  would  be  about  six  miles.  .\t  the  Devil's 
Hole  the  cliffs  arc  verv  high,  and  a  big  head  would 
be  obtainable.  The  old  Love  franchise  is  a  very 
generous  one.  and  grants  an  unlimited  supply  of 
water.  Under  it  the  company  is  allowed  to  discbarge 
the  waters  of  the  caral  at  any  point  in  the  towns  of 
Lewiston  or  Porter,  and  as  the  Devil's  Hole  i.s  in  the 
town  of  Lewiston,  three  miles  or  so  below  Niagara 
Falls,  and  a  similar  distance  from  Porter,  it  meets 
the  requirements  of  the  franchise.  If  constructed 
on  the  present  plan  the  canal  would  pass  to  the  east 
of  the  lands  of  the  Niagara  Falls  Power  Company, 
going  along  the  east  and  north  sides  of  the  city, 
passing  to  the  north  of  the  new  manufacturing  dis- 
trict of  the  Niagara  Falls  Hydraulic  Power  and 
Manufacturing  Company.  -All  about  is  comilry  land 
that  would  make  desirable  manufacturing  sites,  rail- 
road connections  being  very  close.  Three  miles  down 
the  river  the  lower  river  is  navigable,  and  it  would 
he  ea.sy  to  reach  the  docks  for  water  shipments. 

Already  notices  in  condemnation  have  been  served 
upon  owners  who  refuse  to  accept  the  company's 
offer  of  $300  per  acre.  The  company  is  offering  cash 
for  what  land  it  wants,  the  effort  being  to  buy  a 
strip  about  5C0  feet  wide  the  length  of  the  route. 
Ten  million  dollars  is  mentioned  as  the  cost  of  the 
complete  development,  and  it  is  figured  that  18 
months  would  be  required  to  dig  the  canal.  It  is 
intimated  that  the  canal  would  be  large  enough  to 
be  used  uy  barges  all  the  way  from  the  upper  river 
to  the  power  house. 

President  Wortham  is  quoted  as  saying  that  there 
has  been  for  some  months  a  persistent  rumor  to  the 
effect  that  the  Westinghouse  people  are  an.xious  to 
get  a  foothold  in  connection  with  a  great  Niagara 
power  development.  The  charter  of  the  Niagara 
County  Irrigation  and  Water  Supply  Company  was 
-  granted  in  1891.  and  the  breaking  of  ground  near 
La  Salle  some  few  years  ago,  it  is  thought,  will  serve 
to   keep    the  charter   good. 


Lighting  Situation  in  Bay  City. 

The  Bay  Ciiy  I  .\licli.  I  Tribune  of  July  12th  says: 
"The  first  round  in  ihe  fight  between  the  city  and 
the  Bay  City  Tracciun  and  E'eclric  Company,  the 
latter  seeking  to  prevent  the  city  from  engaging  in 
municipal  commercial  electric  lighting,  was  fought 
out  yesterday  afternoon  and  the  electric  company 
held  the  honors.  Judge  Shepard.  after  a  short  de- 
liberation, decided  that  the  temporarv;  injunction 
asked  for  by  the  company  should  stand."  .A  repre- 
sentative of  the  company  assured  the  court  that  on 
a  trial  of  the  case  the  company  would  positively 
show  that  the  iilant  could  not  be  built  for  the  sum 
of  S50.000;  that  it  would  cost  approxinialely  $!0o.- 
coo.  and  that  the  least  amouni  under  tlie  specifications 
given  would  be  $S8,oco.  The -people,  he  said,  voted 
to  expend  Jjo.coo.  and  to  go  ahead  with  the  plans 
would  simply  be  dishonest  as  well  as  illegal,  it  not 
being  within  the  legal  power  of  the  city  to  follow 
such   a   course. 


Chicago  Street-lighting  Statistics. 

Statistics  of  the  city  for  the  first  quarter  of  1904 
jiublished  by  the  Cbicaoo  Municipal  Library  and  Bu- 
reau of  Statistics  show  the  total  monthly  average 
of  street  lights  operated  during  the  first  tbrie  months 
of  the  year  to  have  been  36.641.  an  increase  of  188 
over  the  corresponding  period  last  year.  The  monthly 
average  of  .gas  lights  used  decreased  by  2.^1  lights; 
gasoline  lights  increased  92  and  eleelric  lights  in- 
creased by  327  lamps.  Following  is  a  comparison 
with  the  first  quarter  of  1903,  the  figures  being  the 
monthly  average  for  the  three  months: 

No.  of    gas    lights    ol>cratC(l 

No.  of  gasoline  lights  operated... 

No.  of  electric  lights  operated  b'y  city 

No.  of    rented    electric    lights 


1>)0J. 

-■4.0.19 

6..104 

S.onrj 

609 


Total   number   of   lights  operated....        36,641 
Average    daily    candlcpowcr    used    for 
lighting   streets    I2,7;i,6r5 


1903. 
^4.870 

(>.2i2 

4.6g8 
674 

36,453 

12.108,783 


Sound-proof  Telephone  Booth. 

The  accompanying  illustration  shows  one  of  the 
telephone  li(ii.nhs  manufactured  by  the  Yesbera  Man- 
ufacturing Company  of  Toledo.  Ohio.  The  demand 
for  telephone  booths  for  intlividual  telephone  users 
grows  larger  and  larger  as  their  utility  becomes  more 
and  more  recognized. 

This  liooth  has  double  walls.  The  inside  and  out- 
side walls  both  extend  to  the  floor  on  which  the 
booth  stands.  The  edges  of  the  booth  floor  fit  into 
groo\-es  plowed  crosswise  of  the  inside  walls.  The 
inside  walls  are  fir.-t  put  into  position,  the  edges  of 
Ihe  side  walls  fit  into  grooves  plowed  lengthwise  .if 
the  front  and  back  wslis:  .screws  draw  tiieni  lightly 
together  ;il  the  coriurs  of  the  booth.  The  outside 
walls  are  put  into  p'jsitiou  and  fastened  in  the  same 
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SOUND-PROOF    TELEPHONE    BOOTH. 

manner  as  are  the  inside  walls.  The  ceiling  fits  over 
the  inside  walls,  the  lop  over  the  outside  walls,  giving 
a  clear  air  space  on  all  sides  and  at  the  top.  The 
floor  rests  .on  felt  cushions.  The  outside  and  inside 
walls  are  held  the  proper  distance  apart  hy  four  small 
cushioned  blocks  at  the  extreme  corners  of  each  side. 
The  doors  walls  are  separate,  and  swing  on  ditTerent 
sets  of  hinges,  necessitating  the  use  of  an  adjustable 
extension  lock,  which  is  supplied  with  each  booth. 

By  this  construction  the  best  possible  sound-proof 
qualities  are  obtained.  Plain  or  quartered  oak  is 
used  or  birch  finished  in  mahogany,  if  desired.  The 
wood  is  thoroughl}'  filled  and  given  a  rich  rub  finish 
inside  and  outside.  This  is  but  one  of  a  large  line 
of  booths  manufactured  by  the  company. 


Security  Drill  Clamp. 

A  drill  clamp  for  drilling  track  rails  is  illustrated 
herewith  and  is  manufactured  by  the  F.  Bissell  Com- 
pany, under  the  name  of  the  Security  drill  clamp. 
The  clamps  are  made  to  attach  to  the  base  of  any 
rail  and  to  reniain  firmly  there  while  in  use.  The 
end  hooks  over  one  side  of  the  Hange  and  the  sliding 


SECUrtirV    DRILL    CL.\MP. 

claw  fits  liver  the  other.  There  is  no  bend  nor  spring 
to  it.  and  when  the  drill  is  in  use  the  aligmnent  is 
preserved. 

The  vertical  arm  luihls  two  adjusting  screws,  each 
one  inch  by  eight  inches,  which  follow  the  drill  for- 
ward. They  are  of  ample  size  and  stand  heavy  use 
and  are  cupped  to  receive  a  ratchet  bead.  Two  screws 
are  provided,  to  save  time  for  the  workman,  and 
their  centers  are  respectively  .set  two  and  six  inches 
above  the  horizontal  arm.  Tn  use  this  arm  comes 
tight  against  the  rail  base,  so  these  measurements 
apiily  to  ilu-   rail   itself. 


Cutler-Hammer  Controllers  for  Ma- 
chine-tool Motors. 

Tn  approaching  the  pmbk-m  of  controllers  for 
motors  driving  machine  tools,  the  Cutler-Hammer 
company  has  considered  the  machine-tool  field  as 
being  divisible  into  two  general  sections,  namely, 
machines  of  the  surfacing  type,  in  which  the  general 


form  of  the  tool  is  cubical,  and  the  operator  is  usually 
within  reach  of  the  controller,  so  that  it  may  be  di- 
ii'ctly  and  manually  operated,  and  machines  of  the 
lathe  type,  which  are  elongated  in  form,  and  the 
general  characteristics  of  which  prevent  the  location 
of  the  controller  within  direct  reach  of  the  operator. 

The  apparatus  herein  illustrated  is  intended  for 
use  with  the  second  class  of  machinery,  and  is  par- 
ticularly rdapted  for  operation  at  a  distance  by 
moan.s  of  mechanical  transmi'^sion.  The  controllers 
in  (juestion  are  of  two  types,  namely,  the  slate  front 
and  the  arum  type,  and  each  has  its  distinctive  fields 
(if   application. 

The  slate- front  type  of  controller  (Fig.  i)  is  par- 
ticularly adapted  for  mounting  below  the  bed  of  a 
lathe,  for  instance,  with  the  fiber  disk  attached  to 
the  lever  projecting  between  the  legs  of  the  tail- 
slock  end.  This  fiber  disk  is  attached  to  the  control 
lever  by  means  of  four  countersunk  machine  screws, 
and  holes  are  provided  between  these  screws,  forming 
an  insulated  attachment  for  a  sprocket  wheel.  A 
similar   sprocket    is    fixed   on    the   end   of   the   usual 


FIG.    I.       SL.\TE-FR0NT    CONTROLLER 

splined  shaft  device  operated  hy  handle  of  the  tool 
post,  and  these  sprockets  are  so  proportioned  as  to 
give  the  total  required  movement  to  the  rheostat 
lever  bj'-  the  desired  angular  movement  of  the  tool- 
post  handle.  This  provides  for  the  cheapest  form 
cf  ccimection,  and,  at  the  same  time,  for  a  simple 
and  reliable  device  applicable  tlirough  a  wide  range 
of  service. 

To  meet  conditions  in  which  the  slate-front  type 
would  not  he  applicable,  such,  for  instance,  as  in 
larger  machines  where  the  skeleton-leg  construc- 
tion is  replaced  by  closed  pedestals,  the  drum  type 
of  controller  (Fig.  2)  has  been  designed.  In  general, 
these  controllers  are  of  ordinary  construction,  par- 
ti, nlar  attention  being  given,  however,  to  reduction 
of  the  length  along  the  shaft,  .so  that  they  may  be 


FIG.    2.        DRUM    CONTROLLER. 

iniiuiucd  in  a  horizontal  jjosilion  on  the  supporting 
pedestal  witlioul  taking  up  too  much  room  on  the 
machine.  This  horizontal  mounting  makes  possible 
the  driving  of  the  controller  from  the  ordinary  spline- 
shatt  arrangement  by  means  of  a  pair  of  spur  gears 
of  proper  ratio. 

The  apparatus  being  intended  for  use  where  wide 
laui^es  of  speed  variation  by  field  change  are  ob- 
t. lined,  a  large  number  of  field-resistance  ijoints  are 
incorporated,  while  Ihe  armature-resistance  points 
have  been  reduced  to  a  safe  working  minimum.  In 
iioih  the  slatc-fiont  and  drum-lype  controllers,  on 
no  and  JJO-volt  service.  20  points  of  field  coulrol 
arc  provided ;  on  500-volt  service,  18  points.  The 
drum  controllers  have  four  points  of  armature  re- 
sistance and  the  slate-front  type  eight.  All  armature- 
contact  parts  arc  clieaply  and  easily  renewable  in 
both  constructions,  and  without  disturbing  any  con- 
nections in  the  case  of  the  slate-front  type.  In  the 
case  of  the  drum  controllers,  it  is  necessary  to  move 
connecting  wires  only  when  the  contact  fingers  arc 
to  be  replaced.  This  condition  should  not  occur 
except  at  long  intervals  in  ordinary  service,  and  is. 
therefore,  not  considcrc<l  detrimental.  Blow-out 
magnets  are  provided  at  the  breaking  points  on  the 
slate-front  type  in  all  sizes,  and  are  provided  where 
neccssarj^  in  the  dmm  type. 

Effort  has  also  been  made  to  reduce  to  a  minimum 
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tlio  labor  ri  installin;^-  the  apparatus  electrically,  and 
ill  the  case  of  the  siate-froiit  controllers  the  field 
resistance  is  mounted  directly  back  of  the  slate,  and 
consists  of  porcelain  resistance  units.  Under  these 
conditions  it  is.  therefore,  necessaary  to  run  only 
the  armature  and  power  lead  wires  and  the  leads  to 
til'-  armature  resistance.  In  the  case  of  the  drum 
controller,  the  field  resistance  and  armature  resist- 
ance are  mounted  in  the  same  framework,  and  the 
field  connections  to  the  drum  are  made  in  process  of 
construclioii.  the  le.ids  being  brought  out  a  distance 
of  three  feet  from  the  drum,  thus  eliminating  the 
trouble  iihercnt  to  n'aking  a  large  number  of  con- 
nections in  the  necessarily  confined  space  permissible. 
Ample  provision  is  made  for  connecting  the  armature 
resistance  and  power  leads. 


CORRESPONDENCE, 


Inverse  Time-limit  Relay. 

The  ordinary  time-limit  relay,  as  generally  em- 
ployed in  connection  with  the  tripping  coil  of  a  cir- 
cuit-breaker, insures  the  line  current  from  interrup- 
tion until  an  overload  shall  have  been  sustained 
for  a  predetermined  period  which  is  long  enough 
to  threaten  the  safely  of  the  apparatus.  A  movable 
contact  then  meets  a  stationary  contact  in  the  relay 
and  the  tripping  circuit  in  the  breaker  is  closed, 
causing  it  to  rupture  the  line  current.  The  action 
of  the  inverse  time-limit  relay  is  similar,  except  that 
the  speed  with  which  the  movable  contact  travels  is 
regulated  bv  the  amount  of  the  overload,  and  it  thus 
differentiates  between  a  short-circuit,  which  re- 
quires an  immediate  action  of  the  circuit-breaker 
and  a  slight  overload,  which  will  cause  no  damage 
unless  sustained  until  the  thermal  cft'ect  is  dangerous. 
Both  types  prevent  unnecessary  interruption  of  the 
service  from  slight  momentary  overloads  by  pre- 
venting tile  instantaneous  operation  of  the  circuit- 
breaker.  In  the  simple  time-limit  relay  the  time 
element  is  fixed,  while  in  the  inverse  time-limit  relay 


INVERSE  TIME-LIMIT    RELAY. 

it  is  automatically  adjusted  to  any  excess  of  the 
normal  current  from  a  light  overload  to  a  short-cir- 
cuit.    The  value  of  this  feature  is  apparent. 

The  accompanying  picture  illustrates  a  new  in- 
verse time-limit  relay  announced  by  the  Westing- 
house  Electric  and  Manufacturing  Company.  It  is 
made  in  types  for  both  single  and  polyphase  cir- 
cuits, the  single-phase  relay  containing  one  electro- 
magnet with  its  regulating  mechanism  and  the  poly- 
phase type  consisting  essentially  of  two  single-phase 
mechanisms  in  a  case  and  properly  connected. 

The  electromagnet  consists  of  two  coils  connected 
in  series  with  a  series  transformer  and  has  a  U- 
shaped  laminated  iron  core,  from  which  the  moving 
contact  is  suspended.  When  an  overload  occurs 
the  core  is  drawn  into  the  coils,  raising  the  moving 
contact  until  connection  is  made  with  the  stationary 
contact  and  the  tripping  circuit  is  closed. 

The  variable  time  element  is  supplied  by  an  air 
check,  which  is  connected  with  the  magnet  core  by 
a  vertical  rod.  As  the  core  and  moving  contact  rise 
the  air  in  the  checking  chamber  is  compressed  and 
acts  in  the  same  manner  as  a  dash-pot  in  retarding 
the  closure  of  the  circuit.  An  intake  valve  allows 
the  checking  chamber  to  fill  quickly  when  the  over- 
load is  removed,  and  the  relay  is  thus  automatically 
reset.  The  outlet  valve  furnishes  the  inverse  time- 
limit  feature,  as  the  ball  which  closes  the  valve  is 
held  lightly  under  the  compression  of  a  coiled  spring, 
the  amount  of  the  pressure  upon  the  valve  from 
within  regulating  the  size  of  the  opening.  When  a 
slight  overload  occurs  the  pressure  upon  the  check 
is  light  and  the  air  escapes  slowly  through  a.  small 
opening.  In  the  event  of  a  short-circuit,  the  magnet 
core  would  be  drawn  rapidly  upward,  the  air  being 
expelled  quickly  from  the  valve  which  the  pressure 
would  force  wide  open,  and  the  tripping  circuit  would 
be  closed.  The  effect  upon  the  time  limit  varies  with 
the  amount  of  overload,  the  length  of  time  being 
in  inverse  proportion  to  the  excess  of  current. 
Should  the  overload  cease  before  the  contacts  touch 
the  magnet  core  drops  to  its  original  position  and 
the  relay  is  reset. 


Great  Britain. 

London,  July  13. — The  proposal  contained  in  the 
bill  promoted  by  the  Tyneside  Tramways  Company 
that  compulsory  running  powers  should  be  granted 
it  over  the  Newcastle  corporation  tramways  after 
having  passed  committees  of  both  houses  of  Parlia- 
ment was  rejected  after  a  discussion  in  the  House  of 
Commons.  The  ground  of  the  rejection  of  the  mo- 
tion was  that  the  precedent  created  thereby  would 
be  too  powerful  in  the  future.  The  bill  was  there- 
fore sent  back  to  the  House  of  Commons  committee, 
which  originally  passed  the  bill,  but  without  any  in- 
structions whatever.  Consequently,  when  the  com- 
mittee sat  again,  a  few  days  ago,  the  chairman  in- 
formed the  Newcastle  corporation  that  the  committee 
v\as  in  as  free  a  position  to  act  as  it  was  previously. 
He  therefore  ordered  the  parties  to  come  to  aii_  agree- 
ment within  a  fortnight,  failing  which  the  Newcas- 
tle corporation  was  to  be  prepared  to  produce  further 
evidence  to  prove  that  the  previous  decision  of  the 
committee  was  wrong.  The  position  which  the  cor- 
poration has  taken  up  is  that  it  does  not  wish  to  be 
compelled  to  give  these  running  powers,  but  that  it 
is  willing  to  negotiate  with  the  company  with  a  view 
10  an  amicable  arrangement.  Yet  when  the  represen- 
tatives of  the  two  parties  came  together  the  failure 
to  come  to  a  settlement  has  been  due  to  the  cor- 
poration. It  is  a  one-sided  policy  that  has  met  with 
much  condemnation,  although  the  municipalists  in 
Parliament  are  bound  to  support  the  corporation. 

The  first  waterpow-er  scheme  ever  sanctioned  in 
England^has  just  passed  the  second  House.  Tne 
proposal  is  to  utilize  the  waters  of  some  lakes  in 
North  Wales  on  the  slopes  of  Mount  Snowdon  and 
to  transmit  electrical  energy  over  a  large  area  by 
means  of  overhead  wires.  The  area  covered  by  the 
scheme  abounds  in  collieries  and  quarries  which  are 
unworked.  owing,  it  is  said,  to  lack  of  cheap  power. 
In  the  early  stages  of  the  hill  there  was  much  oppo- 
sition, but  this  was  overridden  by  Parliament,  and 
it  is  to  be  hoped  that  sufficient  funds  will  be  forth- 
coming immediately  to  put  the  scheme  into  operation. 
The  municipal  authorities  in  London  have  recently 
been  holding  several  conferences  relating  to  elec- 
trical matters.  Much  indignation  exists  as  to  the 
state  of  the  law  which  allows  a  person  to  obtain  an 
injunction  in  respect  of  alleged  vibration  from  gener- 
ating stations.  This  has  resulted  in  a  number  of 
electrical  undertakings  having  to  purchase  neighbor- 
ing property  at  a  very  large  figure  to  get  rid  of  the 
injunction.  This  is  one  matter  over  which  confer- 
ences have  been  held,  and  representations  are  now 
being  made  to  Parliament  to  secure  more  fairness  in 
the  law.  Another  matter  has  reference  to  the  purchase 
of  the  National  Telephone  Company.  Two  confer- 
ences have  been  held  at  the  instance  of  the  city  cor- 
poration, but  as  the  postmaster-general  has  promised 
that  he  will  not  purchase  the  undertaking  of  the 
company  on  arbitration  terms,  for  the  present  ihe 
local  authorities  are  satisfied.  The  fear  is  that  the 
company  may  be  bought  up  at  a  price  far  exceeding 
that  of  the  actual  value  of  the  undertaking. 

The  accounts  of  the  London  County  Council  tram- 
ways department  for  the  year  ended  March  31,  1904. 
have  been  issued.  The  tramway  system  in  the  hands 
of  the  council  extends  over  39%  street  miles,  of 
wdiich  19V4  miles  of  double  track  have  been  recon- 
structed on  the  conduit  system.  The  total  number 
of  passengers  carried  was  over  133.coo.ooo,  compared 
with  109.000.000  during  the  previous  year.  'I'he  total 
gross  revenue  was  over  $470,000,  but  after  all  charges 
have  been  met  there  is  a  deficiency  of  over  $40,000. 
As  a  matter  of  fact,  a  deficiency  of  $75,000  was  pro- 
vided for  in  tlie  estimates  for  the  year.  One  of  the 
chief  reasons  for  the  deficiency  is,  of  course,  the  tem- 
porary and  expensive  manner  in  which  the  council  is 
securing  its  supply  of  electrical  energy,  and  much 
better  things  are  looked  for  when  the  large  power 
station  at  Greenwich  gets  into  working  order.  The 
deficit  abo\e  referred  to  relates  to  the  southern  sys- 
tem, and  peculiarly  enough  the  old  horse  tramways 
in  the  north,  leased  tc  a  company,  have  yielded  the 
council  a  profit  of  some  $135,000.  Depreciation,  inter- 
est and  sinking  fund  have  been  provided  for  to  the 
extent  of  over  $500,000. 

The  Glasgow  telephone  accounts  for  the  third  year 
of  working  have  just  been  issued.  .After  meeting 
interest  and  sinking  fund  a  net  revenue  of  about 
$i8.coo  remained,  and  this  has  been  placed  lo  the 
credit  of  the  depreciation  fund,  which  now  amounts 
10  over  $28,000.  The  telephone  committee  is  con- 
sidering the  advisability  of  changing  the  present 
method  of  opcratin.g. 

There  are  now  S25  subscribers  connected  to  the 
Swansea  corporation  telephone  system  and  120  await- 
ing connection.  A  report  is  being  prepared  upon 
some  extensions  wdiich  will  cost  $10,000. 

Trial  trips  are  now  being  run  upon  the  system  of 
trolley  tramways  in  Middlesex  adjoining  those  owned 
by  the  London  County  Council  in  the  North  of  Lon- 
don. When  completed  a  huge  system  will  be  in 
operation  over  both  Middlesex  and  Hertfordshire,  the 
adjoining  counti'.  G. 


New  York. 

New  York.  July  23. — The  Brooklyn  Raoid  Transit 
Companv  has  an  absolute  monopoly  of  electric  trac- 
tion within  its  district  and  it  is  interesting  to  note 
that  the  traffic  receipts  for  the  week  ended  July 
i6th  were  the  largest  in  its  history.     For  Saturday. 


July  i6th,  the  gross  earnings  amounted  t'l  $59,000. 
and  on  the  following  Sunday  the  returns  were  $63,- 
000,  the  latter  figure  representing,  on  the  basis  of  a 
five-cent  fare,  a  passenger  total  of  iS6,oco.  For  the 
month  of  June  also  the  total  gross  earnings  showed 
an  increase  of  $219,000,  while  the  operating  expenses 
were  only  increased  by  $3,500.  As  a  consequence 
of  these  increases  the  stock  of  the  company  has 
risen  several  points.  A  rumor  that  the  Pennsylvania 
railroad  (which  already  owns  the  Long  Island  rail- 
road) has  made  arrangements  to  gain  control  of  the 
Brooklyn  Rapid  Transit  has  been  emphatically  de- 
nied. 

The  new^  power  house  of  the  Interborough  Rapid 
Transit  Company  at  Eleventh  Avenue  and  Fifty- 
ninth  Street  is  approaching  completion.  The  build- 
ing is  practically  finished  and  already  three  of  the 
15  12,000-horsepower  generators  are  in  position  and 
have  been  running  in  working  order.  The  structure 
covers  a  space  of  700  b\^  200  feet,  and  is  of  sub- 
stantial and  pleasing  architecture.  On  July  20th  it 
was  inspected,  together  with  a  good  portion  of  the 
new  subway,  wdiich  is  to  be  opened  on  September  ist 
by  Mayor  MacClellan.  August  Belmont,  the  presi- 
dent of  the  Interborough  company,  John  B.  MacDon- 
ald,  the  tunnel  contractor,  Alexander  Orr,  chairman 
of  the  Rapid  Transit  commissioners,  and  a  large 
number  of  civic  otficials  and  engineers. 

The  New  York  Central  and  Hudson  River  rail- 
road will  erect  a  large  power  house,  at  an  estimated 
cost  of  $500,000,  at  One-hundred-and-forty-iiinlh 
Street,  Bron.x  Borough,  the  current  from  which  will 
ultimately  work  the  New  York  Central's  immediate 
suburban  traffic  when  the  pending  electrification  of 
its  suburban  lines   is  completed. 

The  New  York.  New  Haven  and  Hartford  rail- 
road has  bought  out  entirely,  as  from  .\ugust  ist,  the 
Norwich  Street  Railway  Company,  an  electrical  line, 
at  a  premium  of  five  per  cent,  on  its  share  capital,  and 
this  company,  which  now  controls  nearly  all  the  trolley 
lines  adjacent  to  its  tracks,  has  a  mortgage  of  $8,- 
500,000  on  the  Harlem  River  and  Portchester  Rail- 
road Company,  wdiich  is  seeking  a  franchise  for 
electrical  lines  in  the  northern  part  of  New  York 
cit3^  in  rivalry  with  the  New  York,  Westchester  and 
Boston  Railway  Company.  The  latter  company  is 
proposing  to  increase  its  capital  from  $1,000,000  to 
$20,000,000,  and  the  suspicion  is  that  its  franchise 
is  being  "held  up"  until  the  company  obtains  more 
funds. 

In  a  damage  suit  against  Subway-contractor  John 
B.  MacDonald,  the  appellate  division  has  held  that 
the  defendant  is  not  responsible  for  damages  caused 
to  property  arising  out  of  blasting  operations  by  the 
sub-contractor.  In  this  connection  it  may  be  noted 
that  a  "Commission  of  Examiners  of  Property"  has 
been  privately  organized  by  the  various  contractors 
for  the  Manhattan  and  Brooklyn  line.  The  commis- 
sioners will  keep  tab  on  all  the  work  of  the  excava- 
tion, as  far  as  affects  property  owners,  and  will  en- 
deavor to  adjust  all  disputes  without  recourse  to 
the    courts. 

The  Staten  Island  Rapid  Transit  Company,  through 
its  representative.  J.  H.  M"addy.  has  declined  to  sell 
its  terminal  rights  and  property  at  St.  George.  S.  I., 
for  $500,000.  The  company  is  standing  out  for  $25,- 
cco  more,  and  alleges  that  its  own  valuation  is  $539,- 
000.  The  matter  will  probably  be  adjusted  amicably 
without  condemnation  proceedings. 

The  Cranford  Company  has  this  week  been 
awarded  the  contract  for  the  elevated  extension  of 
the  Brighton  Beach  railroad.  This  work  marks  the 
commencement  of  the  carrying  out  of  a  new  policy 
to  abolish  all  the  grade  crossings  in  Greater  New 
York. 

All  the  platforms  on  the  Third  Avenue  elevated 
line  are  in  process  of  being  lengthened,  in  order  to 
enable  an  additional  car  to  be  put  on  the  present  six- 
car  trains  during  the  rush  hours. 

A  full  plant,  comprising  steam  engines,  electric 
generators,  wiring,  sw  itchboard  and  other  fi.xtures. 
are  required  at  the  Janieco  and  Springfield  pumping 
stations.  Bids  w-ill  be  received  by  Commissioner 
Oakley,  New  York  city,  until  August  "jd. 

Wil'liam  A.  Carey.  John  C.  Roffe,  Alfred  W.  Wat- 
kins  and  W.  F.  Wahrenberger  are  scheduled  as 
"temporally  inspectors  of  electric  lighting  and  con- 
ductors" in  the  employ  of  the  city,  at  $1,252  a  year 
each. 

Lighting  Commissioner  Oakley  has  scheduled  a 
number  of  streets  in  Brooklyn  for  the  remocal  of 
overhead  telegraph,  telephone  and  electric  wires,  and 
the  placing  of  the  same  underground.  The  work,  as 
far  as  affects  Brooklyn,  has  been  proceeding  grad- 
ually for  the  last  two  years,  but  in  Manhattan  no 
overhead  wires  are  permitted  except  those  connected 
with  the  fire  alarms,  and  used  for  other  official  pur- 
poses. Telephone  wnres,  both  new  and  old.  are  also 
to  be  put  underground  at  Rockville  Center.  L.   I. 

.\  number  of  policemen  were  detailed  at  the 
Brighton  racetrack  on  Tuesday  to  send  several  hun- 
dred cipher  telegraph  messages  immediately  after  a 
race.  This  was  done,  it  is  alleged,  in  order  to  test 
the  good  faith  of  the  Western  Union  Telegraph 
Company  in  the  matter  of  not  giving  preference  to 
gamblers'  messages.  According  to  all  accounts,  the 
company  stood  the  test  satisfactorily,  but  some  con- 
siderable delay  was  occasioned  by  the  handling  of 
such  a  large  number  of  unexpected  and  hieroglyphic 
messages.  It  is  interesting  to  note  the  organizers  of 
the  poolroom  news  syndicate  have  taken  legal  steps 
to  compel  the  New  York  and  New  Jersey  Telephone 
Company  to  restore  its  telephone  iiistrumems.  re- 
cently seized  in  a  police  raid.  D.  \\  .   \\  . 
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New  England. 

Boston,  July  23. — Reorganization  of  the  Bristol 
County  and  the  M'iddlcboro.  Wareliani  and  Buzzard's 
Bay  street  railway  companies,  which  arc  now  in  the 
hands  of  receivers,  is  proposed  by  a  committee  of  the 
creditors,  made  up  of  Charles  A.  \'ialle  (chairman). 
George  H.  Xewhall.  Edward  P.  Melcalf.  Frank  C. 
Wood  and  C.  F.  Choate.  Jr.  I'he  Bristol  County 
road  has  a  floating  delit  of  $480,000,  and  ihc  Middle- 
horo.  Wareham  and  Buzzard's  Bay  road  $700,000.  but 
there  is  a  valuable  equity  in  the  properties  above  the 
$350,000  outstanding  bond*,  and  it  is  proposed  that 
a  holding  company  I)e  organized  to  bid  in  the  roads 
at  the  receivers'  sale,  a  new  stock  issue  to  follow, 
with  special  privileges  for  the  creditors. 

The  selectmen  of  the  town  of  Hull  have  granted 
the  petition  for  a  trackless  trolley  in  that  town 
from  Nantasket  Beach  to  Nantasket  Point.  There 
is  considerable  enthusiasm  in  the  town  for  the  inno- 
vation on  account  of  a  recent  declination  of  the  rail- 
road commissioners  to  interfere  in  a  local  contro- 
versy over  existing  service.  The  commissioners,  it 
is  understood,  have  no  jurisdiction  over  a  trackless 
route,  and  the  selectmen  have  made  what  they  con- 
sider very  satisfactory  terms  with  the  promoters  of 
the  new  style  of  transportation. 

.\  new  electric  line  from  Rockland  to  Brant  Rock 
and  Kingston,  in  the  southeastern  part  of  this  state, 
connecting  several  shore  resorts  with  neighboring 
centers  of  population,  is  projected.  Marshfield,  once 
the  home  of  Daniel  Webster,  will  be  one  of  the 
towns  included  in  the  route. 

The  Pittsiield  Street  Railway  Company's  stock- 
holders are  to  meet  to  consider  the  matter  of  in- 
creasing the  capital  stock  from  $50,000  to  $100,000. 
This  is  to  be  utilized,  if  approved,  for  the  construc- 
tion of  new  and  important  additions  that  were 
granted  by  the  aldermen  in  1903.  revoked  in  t904 
when  the  new  board  came  into  office,  and  sustained 
as  valid  by  the  railroad  commissioners  upon  appeal 
of  the  railway  company  to  that  body. 

The  railroad  commissioners  liave  authorized  an 
additional  stock  issue  of  $ioo,oco  by  the  Hoosac 
Valley  Street  Railwav  Company,  to  be  offered  to 
stockholders  at  $105  per  share.  The  proceeds  of  428 
shares  are  to  be  applied  to  installing  an  additional 
power  plant,  and  288  shares  will  furnish  the  means 
for  a  projected  extension  in  the  college  town  of 
Williamstown. 

Under  a  stringent  law  relative  to  the  fraudulent 
use  of  street-railway  transfer  checks  passed  by  the 
last  Legislature,  the  Boston  Elevated  Railway  Com- 
pany on  July  20th  secured  convictions  in  court 
against  a  woman  and"  two  of  her  customers  for  illegal 
sale  on  her  part  and  illegal  use  by  them  of  transfer 
checks  of  the  company.  It  is  estimated  that  the 
company  has  been  losing  thousands  of  dollars  annu- 
ally through  frauds  upon  its  exceedingly  generous 
check  system.  The  practices  covered  by  the  statute 
will  be  broken  up  if  possible. 

The  West  End  Street  Railway  Company,  which  is 
operated  under  lease  by  the  Boston  Elevated  Railway 
Company,  was  authorized  on  July  21st  to  issue  30- 
year  four-per  cent,  bonds  to  the  amount  of  $750,000 
and  3.0CO  additional  shares  of  common  stock  for  the 
purposes  of  payment  for  permanent  additions  and  im- 
provements made  to  the  property  by  the  lessee  from 
.\pril  I.  1902.  to  March  31,  1904.  The  par  value  of 
the  stock  is  $50,  but  the  last  sale  was  at  giVJ  on  the 
stock  exchange. 

Locations  have  been  secured  for  nearly  all  the 
links  in  the  new  Haverhill  and  Boston  Street  Railway 
Company,  which  got  a  special  charter  from  the  last 
Legislature  with  permission  to  bridge  the  Merrimack 
River  in  spite  of  much  opposition  from  established 
lines  in  the  same  section,  which  it  is  designed  to  serve. 
Plans  for  a  large  power  plant  and  car  barns  to  cctst 
$800,000.  in  the  Bradford  district  of  the  city  of  Hav- 
erhill, have  been  drawn,  and  negotiations  for  a  site 
have  been  in  progress  for  a  short  lime.  Work  will 
shortly  begin  on  the  construction  of  the  road,  it  is 
stated. 

The  people  who  have  built  and  so  successfully 
operated  the  Boston  and  Worcester  electric  through 
line  have  mapped  out  a  triangle  for  their  field  of 
operations  and  are  applying  themselves  to  the  work- 
ing out  of  the  details  of  their  plan  very  assiduously. 
Their  most-in-evidcnce  scheme  now  is  the  projected 
Boston  and  Providence  line,  to  be  similar  in  equip- 
ment and  speed  to  tlie  Boston  and  Worcester.  Then 
will  follow  a  line  from  Providence  to  Worcester,  for 
which  plans  have  already  been  pretty  fully  made. 
The  trip  from  Boston  to  Worcester,  .^Vi  miles,  is 
made  regularly  in  two  hours  and  15  minutes,  and  it  is 
proposed  to  cover  the  44  miles  from  Boston  to  Provi- 
dence in  two  hours,  nnich  of  the  route  being  near  the 
highways  on  private  land.  B. 

Dominion  of  Canada. 

Ottawa,  July  22. — .■Xn  appropriation  of  $roo,coo  has 
passed  the  Parliament  of  Canada  to  provide  for  the 
electric-lighting  and  power  plant  on  the  Welland 
Canal.  The  government  decided  to  substitute  an 
electric-lighting  system  for  that  of  gas.  I'he  power 
is  al.so  required  for  operating  the  locks.  The  Wel- 
land Canal  is  one  of  the  oldest  artificial  waterways 
in  Canada,  and  annual  sums  have  been  voted  for  it 
since  the  confederation  of  the  Dominion.  The  total 
capital  expenditure  on  this  canal  is  $24,634,157.  The 
route  is  from  Port  Dalhousie.  on  Lake  Ontario,  to 
Lake  Eric,  and  is  26  miles  long. 

Plans   for  a  corundum  mill  of   100  tons  daily  ca- 


pacity, to  he  erected  at  Palmer  Rapids.  Renfrew 
County,  Ont..  have  been  accepted  at  a  meeting,  held 
in  Toronto  recently,  of  the  Corundum  Refining  Com- 
pany, wdiich  is  composed  of  American  and  Canadian 
Cai)ilalists.  The  company  now  controls  nearly  1,400 
.Teres  of  corundum  lands  in  the  Raglan  Township, 
the  greater  part  of  wdiich  has  been  acquired  by  pri- 
\ate  purchase.  Several  tenders  for  $250,000  of  bonds 
of  the  company  were  received,  the  bid  of  a  syndicate 
1  ea<led  by  J.  H.  Jewell  &  Co.,  Toronto,  being  ac- 
cei)led. 

lii  connection  with  space-telegraph  stations  re- 
ceinly  established  in  Canada,  the  Allan  Line  Steam- 
ship Company  has  decided  that,  as  it  has  its  ships 
Hlted  up  with  the  Marconi  system,  it  will  give  its 
passengers  as  much  benefit  from  the  system  as  pos- 
sible. Besides  using  it  for  such  business  purposes 
a%  reporting  conditions  on  board  or  advising  the 
laptain  as  to  conditions  in  the  St.  Lawrence  or  Gulf. - 
the  company  will  send  a  synopsis  of  the  world's 
r.ews  to  each  ship  that  approaches  Belle  Isle.  All 
the  important  events  which  have  taken  place  after 
the  ship  leaves  port  will  be  written  up  in  condensed 
form  and  sent  to  the  ship.  On  shipboard  the  news 
will  be  bulletined  for  the  benefit  of  the  passengers, 
and  the  traveler  will  no  longer  land  at  Quebec  or 
Montreal  a  week  or  so  behind  in  knowledge  of  what 
has  transpired  throughout  the  world  while  he  was 
on  the  high  seas.  The  liner  Tunisian  was  recently 
kept  well  supplied  with  the  news  on  her  way  across 
the  ocean.  A  news  message  of  100  words  was  sent 
her  at  Fame  Point,  on  July  21st,  and  she  caught  it 
wdien  60  miles  east  of  the  Point.  W. 


Winnipeg.  Man..  July  22. — A  charter  is  being  ap- 
plied for  from  the  Manitoba  Legislature  to  build 
an  electric  railway  from  Lac  du  Bonnett  to  Winni- 
peg. This  is  in  connection  with  the  development  of 
a  waterpower  on  the  Winnipeg  River,  and  in  the 
application  for  a  charter,  which  is  to  be  made  at  the 
next  session  of  the  Legislature,  the  supplying  of 
power  will  be  one  of  the  privileges  sought.  Messrs. 
McPherson  and  Sandison  of  Winnipeg  are  the  solicit- 
ors for  the  iinending  incorporators. 

General  Manager  Kent  of  the  Canadian  Pacific 
Telegraphs  returned  from  an  inspectioii  trip  to  the 
Pacific  Coast  and  announced  that  owing  to  largely 
increased  business  of  the  company  a  new  copper 
wire  had  been  strung  all  the  way  from  Montreal 
to  Wiimipeg.  and  that  it  was  decided  to  place  another 
line  between  Toronto  and  Detroit  and  a  new  line 
along  the  entire  route  of  the  Pontypool  and  Bob- 
caygeon  line.  Owing  to  the  rapid  development  be- 
tween Lagon  and  Lake  Superior  it  had  been  neces- 
sary for  the  company  to  erect  over  600  miles  of  new 
lines  since  the  beginning  of  the  year,  and  2,000 
miles  would  be  placed  before  the  end  of  the  year. 

The  work  on  the  Winnipeg,  Selkirk  and  Lake 
Winnipeg  electric  raihvay  is  completed  and  the  road 
ready  for  the  rolling  stock.  The  road  will  carry 
passengers  to  the  Winnipeg  Dominion  Fair  and 
until  electric  connections  are  made  will  be  operated 
by  steam. 

The  Canadian  Electric  Traction  Company  of  To- 
ronto, composed  chiefly  of  British  capitalists,  has 
awarded  the  contract  for  the  power  equipment  of 
its  line  and  power  house  to  Bruce,  Pebbles  &  Co.  of 
Edinburgh.  Scotland.  The  contract  is  valued  at 
$2io.coo.  The  company's  line  will  run  from  London. 
Ontario,  through  St.  Thomas  to  Port  Stanley  on 
Lake  Erie,  a  distance  of  30  miles. 

The  City  Council  of  St.  Louis.  Que.,  a  suburb 
of  Montreal,  has  given  effect  to  the  20-vear  contract 
with  the  Montreal  Light  and  Power  Company,  for 
lighting  the  streets  and  the  construction  of  a  fire 
station  in  the  North  Ward.  This  terminates  the 
long  legal  battle  between  the  municipality  and  the 
Citizens'  Electric  Company,  now  controlled  by  the 
Montreal  Light,  Heat  and  Power  Company.  The 
contract  gives  the  town  70  arc  lights,  besides  incan- 
descent lights,  at  $75  a  year. 

John  D.  Simpson  of  Moosejaw,  Assa.,  is  advertis- 
ing for  tenders  for  the  construction  of  a  power  house 
for  waterworks  and  an  electric-lighting  systeni. 
Plans  may  be  obtained  from  E.  H.  Bisselt,  339  Main 
Street.  Winnipeg. 

A  by-law  has  been  carried  at  Preston,  Ont.  in 
favor  of  municipal  ownership  of  the  electric-light 
plant,  and  the  council  will  raise  $27,000  to  purchase 
the  arc  and  incandescent-light  plant  and  to  provide 
for  the  installation  of  machinery  sufficient  to  meet 
the  requirements  of  the  town  for  some  years  to  come. 

'i'he  St.  Johns  ( N.  B.)  Street  Railway  Company 
has  finished  the  work  on  the  construction  of  its  line 
to  Bay  Shore  Park,  and  the  cars  are  now  running. 
The  cable  has  been  laid  across  the  suspension  bridge. 
Seven  double-truck  combination  cars  have  been 
added  to  the  rolling  stock  and  a  new  shed  is  being 
built. 

The  receipts  of  the  Toronto  street  railway  for  the 
month  of  May  were  $201,829.  The  city's  percentage 
was  $24,219.  as  against  $17.5-.^  'u  May,  1903.  and 
$9,374  in  May,  1900.  H- 


plant  has  been  sold  to  John  Kain  of  Devils  Lake. 

Plans  have  been  accepted  for  the  construction  of 
an  electric-light  plant  at  Spring  Valley.  Wis. 

Frank  Burbank  has  resigned  as  superintendent  of 
ll:e  Lakefield  (Minn.)  electric-light  plant,  to  accept 
a  similar  position  at  St.  James,  Minn. 

The  county  commissioners  of  Ramsey  County, 
Mimi..  have  voted  a  franchise  to  the  Twin  City 
Rapid  Transit  Company  for  a  trolley  line  from  St. 
1  aul  to  White  Bear. 

E.  L.  Hospes  has  been  elected  president,  and  R.  S. 
Davis,  secretary  and  treasurer  of  the  Stillwater 
I  Minn. )   Gas  and  Electric  Light  Company. 

A  large  number  of  changes  will  be  made  shortly 
in  the  electrical  power  plant  of  the  Sioux  Falls 
'  S.   D.)    Brewing  and   Malting  Company. 

The  Eastern  Iowa  Railway  Company  has  been 
.rranted  a  franchise  for  constructing  a  loop  at  Iowa 
City. 

The  electric-light  plant  at  Lake  City.  Iowa,  has 
been  leased  to  Otto  E.  Brownell. 

Construction  of  the  LaCrosse  (Wis.)  and  South- 
eastern Electric  railroad  was  begun  recently,  in 
charge  of  the  company's  engineer,   George   Bradish. 

A  company  has  been  organized  at  Greene,  la., 
to  purchase  and  operate  the  electric-light  plant. 

W.  J.  Dobbs  has  been  elected  president  and  A.  T. 
West  secretary  of  the  Coimcil  Bluffs  (Iowa),  Tabor 
and   Southern   Electric  Railway  Company. 

The  contract  for  erecting  a  light  plant  at  Thief 
River  Falls,  Minn.,  has  been  let  to  Carl  Bartelson 
for  $2,755.       .  -      .        . 

Machinery  is  being  installed  in  the  new  building 
of  the  Grand  Forks  (N.  D.)  Gas  and  Electric  Com- 
pany. 

The  Des  Moines  (Iowa)  City  Railway  Company 
has  plans  prepared  for  a  new  downtown  loop.  The 
line  on  Seventh  Street  will  also  be  doubled. 

It  has  been  decided  by  the  court  that  the  Out- 
agamie Traction  Company  must  secure  a  new  fran- 
chise for  the  Appleton  (Wis.)  end  of  the  proposed 
line   and   from  there   to   Seymour. 

The  Virginia  (Minn.)  Light  and  Water  Company 
W'ill  sell  the  plant  and  franchise  to  .the  city. 

The  contracts  for  electric  generators  for  the  state 
institutions  at  Madison  and  Davenport,  Iowa,  have 
been  let  to  the  General  Electric  Company  of  Chi- 
cago. 

Boston  capitalists  contemplate  building  a  trolley 
line  connecting  Rhinelander,  Wausau  and  Stevens 
Point.   Wis. 

Walter  Hill  has  been  appointed  as  superintendent 
of  the  new  electric-lighting  plant  at  South  Still- 
water, Minn. 


Northwestern  States. 

George  H.  Morse  has  been  awarded  the  contract 
for  a  lighting  plant  for  Lincoln,  Neh.,  at  $(15,000. 

The  Chippewa  Valley  Electric  Raihvay  Coinpaiiy 
is  endeavoring  to  secure  a  street-car  franchise  at 
Eau  Claire. 

L.  W.  Cornelius  has  resigned  his  position  as  super- 
intendent of  the  lighting  plant  at  Rugby,  N.  D.     The 


Ohio. 

Cleveland,  July  23. — The  American  DeForest  Wire- 
less Telegraph  Company  will  establish  a  station  at 
Youngstown,  where  many  of  the  large  furnaces  of 
the  steel  corporation  are  located.  It  is  the  intention 
to  keep  in  communication  with  the  ore  boats  on 
the  lakes. 

The  Clark  County  Court  has  ordered  that  the 
Springfield  and  Xenia  Traction  property  be  sold  un-^ 
less  the  claims  of  the  Cincinnati  Trust  Company  for 
$525,816  and  W.  L.  Snyder  for  $3,712  be  satisfied 
before  August  12th.  An  entry  has  been  made  in  favor 
of  each  of  them. 

Bentley  &  Sons  have  received  the  contract  for 
building  an  addition  to  the  power  house  of  the  Toledo 
Railways  and  Light  Company  at  a  cost  of  $.^0,000. 

The  new  office  building  to  be  erected  by  the  Co- 
lumbus Savings  and  Trust  Company  at  Columbus 
will  liave  its  own  electric  power  and  lighting  plant. 

The  boilers  in  the  lighting  plant  of  the  university 
at  Athens  exploded  a  few  nights  ago,  causing  a  loss 
of  $5,000.  They  are  heated  by  natural  gas,  and 
this   was  left  burning  through   the   night. 

The  Cleveland  and  Southwestern  is  making  ar- 
rangements to  enter  Lorain  at  a  point  that  will  give 
it  a  slice  of  the  large  steel-plant  business.  At  present 
the  local  line  there  has  all  that  business. 

The  surplus  earnings  of  the  Toledo  Railways  and 
Light  Company  for  the  first  six  months  of  this  year 
are  $118,544.81,  as  compared  with  $128,901.65. 

It  is  stated  that  several  Toledo  men  will  ask  the 
City  Council  for  a  franchise  to  operate  a  city  .street- 
car systeni  on  a  lower  rate  of  fare  than  the  Toledo 
Railways  and  Light  Company  has  been  doing.  Guy 
Major,  Charles  S.  Ashley  and  others  are  interested 
in  the  scheme. 

The  Springfield,  Tioy  and  Piqiia  electric  railway 
has  been  opened  for  business.  On  the  first  day  1,500 
passengers  were  carried. 

The  Columbus  Railway  and  Light  Company  has 
not  yet  indicated  whether  it  will  accept  the  price 
fixed  by  a  recent  ordinance  for  private  lighting  or 
not.     The  figure  is  five  cents  per  kilowatt-hour. 

The  plant  of  the  Stillwell-Bierce  and  Smith-Vaile 
Company  at  Dayton  has  been  appraised  at  $1,265,000. 

Arrangements  are  being  made  to  put  sleepers  on 
the  trolley  roads  from  Zanesville  to  Indianapolis. ' 
The  cars  will  be  operated  by  the  Holland  Palace  Car 
Company  of  Indian:ipolis,  which  now  has  two  com- 
pleted. Some  changes  must  be  made  at  Richmond, 
liid.,  in  order  to  allow  the  large  cars  to  pass  under 
a  railroad  trestle.  Applcyard  roads  have  had  this 
plan  in  contemplation  for  some  time.  The  officials 
iielieve  they  can  make  the  run  from  Zanesville  to  In- 
dianapolis in  eight  hours. 
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Indiana. 

Indianapolis,  July  25. — The  syndicate  of  capitalists 
wliicli  recently  purchased  the  Fort  Wayne  Electric 
Light  and  Power  Company  held  a  meeting  at  Fort 
Wayne  last  Thursday  and  elected  E.  C.  Werner  of 
N'ew  York  president,  to  succeed  H.  P.  Bondhight 
of  New  York.  Arrangements  are  heiug  made  of 
the  details  of  the  merger  hy  wliich  tlie  union  of 
traction  interests  will  secure  control  of  the  entire 
electric-light  and  power  business  of  Fort  \\'ayne,  that 
city's  traction  lines  and  all  of  the  interurban  lines 
centering  there,  in  addition  to  a  big  interest  in  the 
Indianapolis  Traction  and  Terminal  Company,  the 
Union  Traction  Compan\-  of  Indiana  and  the  Fort 
\\'ayne  and  Wabash  Valley  Company.  At  Fort 
Wayne  it  is  expected  that  the  deal  will  be  completed 
today,  and  the  syndicate  that  is  now  the  most  power- 
ful force  in  Indiana  traction  interests,  will  have 
added  another  to  its  list  of  holdings.  The  name  of 
J.  Levering  Jones,  the  Philadelphia  magnate  who  is 
prominent  in  all  of  the  companies  mentioned,  is  fore- 
most among  those  conducting  the  negotiations  at 
Fort  Waj-ne.  Others  are  Henry  C.  Boyer  of  Phila- 
delphia, E.  C.  Werner  of  New  York  city,  and  James 
Murdoch  of  Lafayette,  besides  Fort  Wayne  men. 
1  he  money  for  the  sale  of  the  light  and  power  plant, 
$550.oco.  has  already  been  paid  over.  The  new  com- 
pany will  erect  an  enormous  power  house  capable 
of  lighting  the  city  and  of  furnishing  power  for  the 
city  and  park  and  the  interurban  lines.  The  com- 
pany controls  a  franchise  for  steam  and  hot-water 
heating,  and  the  exhaust  from  the  power  house  will 
be  utilized  in  this  way. 

George  F.  McCuUoch.  appearing  for  the  Union 
Traction  Company  and  the  Indiana  Northern  Trac- 
tion Company,  made  a  speech  of  more  than  an  hour's 
length  on  Friday  before  the  State  Board  of  Tax 
Commissioners  in  an  effort  to  get  a  lower  assess- 
ment. "The  business  of  operating  a  traction  line,  he 
said,  was  not  the  most  pleasant  thuio'  in  the  world 
and  there  were  other  things  to  be  considered  than 
the  declaring  of  dividends.  The  innovations  in  the 
mechanical  part  of  the  business,  he  said,  have  made 
constant  improvements  necessary.  He  declared  that 
the  only  way  to  obtain  money  to  keep  pace  with  the 
necessity  of  improvements  was  l.iy  increase  of  the 
capitalization,  llr.  McCulloch  said  that  inuch  of 
the  equipment  put  in  only  three  or  four  years  ago 
as  thoroughly  modem  liad  since  been  replaced.  Mr. 
■  McCulloch  said  that  receipts  had  fallen  off  in  the 
gas  belt  because  the  removal  of  factories,  due  to  the 
failure  of  gas,  had  resulted  in  a  decrease  in  popula- 
tion, and  lessened  traffic.  He  asked  that  the  valua- 
tion of  the  line  between  Indianapolis  and  Muncie  be 
made  at  $13,000  a  inile  instead  of  $15,000. 

The  damaging  effect  of  the  interurban  railwavs 
on  the  business  done  by  the  steam  roads  was  the  text 
of  the  pleas  made  a  few  days  ago  before  the  State 
Board  of  Tax  Commissioners  by  the  attorneys  for 
the  Lake  Erie  and  Western  and  the  Big  Four  Rail- 
road companies,  both  of  which  roads  have  suffered 
much  from  the  competition  with  the  electric  lines. 
The  Lake  Erie  was  represented  by  John  B.  Cockrum, 
and  the  Big  Four  by  J.  Q.  'Van  Winkle  and  Joseph 
Moses. 

The  Board  of  Public  Works  will  receive  bids  on 
August  1st  for  the  public  lighting  of  Indianapolis, 
niH  included  under  the  contract  recently  made  with 
the  -Indianapolis  Light  and  Power  Company.  The 
specifications  drawn  by  City  Engineer  Jeup  call  for 
gas  and  naphtha  lamps  using  Welsbach  mantles.  An 
all-night  schedule  is  provided,  and  a  fine  of  50  cents 
a  day  is  to  be  assessed  for  every  complaint,  accord- 
ing to  the  specifications. 

A  new  move  in  a  long  controversy,  involviiig 
through  service  between  Newcastle  and  Indianapolis 
by  the  Indianapolis  and  Eastern  Traction  Company, 
has  been  made  by  the  Newcastle  city  authorities. 
The  Indianapolis  and  Eastern  promised  through  serv- 
ice, but  asserted  that  it  cars  could  not  go  around  the 
loon  in  Newcastle,  because  of  a  telephone  pole  at 
Fourteenth  and  Indiana  Streets.  The  city  has  noti- 
fied the  traction  company  that  if  it  will  put  in  a 
proper  curve  and  repair  the  street  the  telephone  pole 
may  be  moved,  as  far  as  the  city  is  concerned.  It 
is  feared  that  the  telephone  company  will  resort  to 
an  injunction,  if  necessary,  to  prevent  the  moving 
of  the  pole. 

Charles  S.  Schindler,  trustee  of  the  bondholders 
of  the  Highland  Railway  Company  at  New  Albany, 
ind..  opposite  Louisville,  has  brought  suit  against 
the  New  .Al'uany  Trust  Company,  custodian  of  the 
bonds-  and  asks  lor  the  appointment  of  a  receiver 
with  jistructions  to  reconstruct  and  operate  the 
road.  Bends  to  the  amount  of  $50,000  are  outstand- 
ing and  no  interest  has  been  paid  on  them  since  the 
middle  of  January,  1896.  T.  N.  C. 


to  raise  $10,000  additional  to  rebuild  the  electric-light 
plant  in  that  village. 

The  Board  of  Public  Works  of  Mackinac  Island 
is  considering  the  question  of  purchasing  the  water, 
light  and  sewerage  system  now  in  operation  there. 
The  plant  was  instalied  three  years  ago  under  the 
administration  of  ex-Mayor  M.  G.  Bailey,  and  cost 
$io8,coo.  It  was  decided  at  that  time  that  the  city 
should  not  operate  the  plant.  The  bonds  are  held 
b}'  the  Union  Trust  Company  of  Detroit  and  are 
for  sale  to  the  city  of  Mackinac  at  a  great  reduction 
from  the  amount  originally  expended.  If  the  board 
reports  favorably  to  the  council  the  matter  will  be 
submitted  to  the  people  at  a  special  election  to  be 
held  soon. 

Representatives  of  the  Detroit,  Pontiac,  Lapeer  and 
Northern  electric  road  announce  that  the  division 
of  the  road  between  Bay  City  and  Caro,  which  is 
a  part  of  the  line  to  be  constructed  between  Port 
Huron  and  Bay  City,  will  be  completed  before  win- 
ter. Contracts  have  been  let  for  the  roadbed,  track- 
age,  etc. 

Hayes  &  Sons  of  Cleveland  have  accepted  Bay  City 
improvement  bonds  issued  for  electric-light  improve- 
ments to  enable  the  city  to  establish  a  commercial 
plant.     The  bid  was  $49,500. 

Articles  of  association  for  the  Grand  Rapids,  Hol- 
land and  Chicago  railway,  capitalized  at  $1,350,000, 
have  been  filed.  This  company  is  organized  to  take 
over  the  property  of  the  Grand  Rapids,  Holland  and 
Lake  Michigan  railway.  The  incorporators  of  the 
company  are  George  Hendrie.  J.  K.  Andrews,  A.  L. 
Stephens,  Henry  C.  Potter,  Jr..  Benjamin  S.  Han- 
chett.  W.  H.  Beach  and  Strathern  Hendrie. 

E.  F.  Layman  of  Cincinnati,  with  nine  assistants, 
commenced  work  on  the  survey  of  the  new  Battle 
Creek-Coldwater  electric  railway  last  week.  The 
new  line  will  compete  with  the  Michigan  Traction 
Company  in  taking  passengers  to  Lake  Goguac,  Battle 
Creek's  nearest  summer  resort.  Battle  Creek  has 
two  interurban  lines  in  active  operation,  a  line  from 
Jackson  to  Battle  Creek  and  that  from  Kalamazoo 
to  Battle  Creek. 

The  Detroit.  Monroe  and  Toledo  electric  railway 
has  established  its  headquarters  in  Detroit  at  28 
Cadillac  Square,  where  a  waiting  room  has  been  fitted 
up  on  the  ground  floor  in  connection  with  a  ticket 
office.  The  upper  floors  are  used  as  the  general 
offices  of  the  company.  The  running  time  now  from 
Sibley  to  Toledo  is  two  hours,-  but  it  is  expected 
that  when  the  through  service  is  started  that  the 
time  from  Detroit  to  Toledo  will  be  only  a  few 
minutes  over  that  time.  C.  G.  W. 


Michigan. 

Detroit,  July  23. — The  surveyors  are  at  work  on 
the  new  Grand  Rapids  and  Owosso  electric  railway 
between  Owosso  and  Pontiac,  bv  the  way  of  Vernon. 
E.  il.  Hopkins  of  Detroit  and  Frank  Westcott  are 
interested  in  this  company. 

The  people  of  Almont  have  subscribed  for  nearly 
all  of  the  $10,000  stock  which  is  necessarj'  to  secure 
the  extension  of  the  Detroit  United  Railway  from 
Romeo  to  Almont.  The  village  has  granted  a  fran- 
chise exempting  the  lailway  company  from  taxation 
for  10  years  and  giving  it  the  right  to  operate  cars 
on  any  schedule  it  may  put  in  force. 

The  voters  of  Shelby  have  defeated  the  proposition 


at  Carlsbad,  New  Mexico,  with  a  capital  stock  of 
$100,000.  The  charter  of  the  company,  says  that  it  is 
formed  for  the  purpose  of  acquiring,  installing,  own- 
ing and  operating  telephones,  telegraph  hnes,  etc., 
and  to  acquire,  construct  and  maintain  a  dam  for 
the  production  of  waterpower,  which  shall  be  used 
to  generate  electrical  energy  for  electric-light  sys- 
tems. The  incorporators  of  the  company  are  Will- 
iam A.  Finlev,  Matthew  S.  Groves,  William  J. 
Barber.  J.  O.  Cameron  and  Dr.  Fred  F.  Doepp. 

It  is  announced  by  Charles  M.  Clark  of  the  Globe 
Power  Company  that  the  big  project  of  establishing 
an  electric  power  plant  for  Globe.  Ariz.,  and  the 
adjacent  mining  camps  is  soon  to  be  carried  out  as 
originally  planned.  The  United  States  government 
granted  the  company  the  necessary  right-of-way  for 
its  canal,  transmission  lines,  etc.,  a  few  weeks  ago. 
It  is  stated  that  the  company  has  spent  about  $30,000 
in  surveys  and  preliminary  work.  It  is  estimated 
that  the  cost  of  constructing  and  installing  the  plant 
will  be  about  $1,200,000.  There  will  be  one  tunnel 
7,f57  feet  long  and  about  eight  miles  of  small  tun- 
nels, ditches  and  flumes.  The  minimum  horsepower 
to  be  generated  is  6.C00.  G. 


Soutfieastern  States. 

Charlotte,  N.  C,  July  23. — The  mayor  and  council 
of  Thomasville,  Ga.,  have  entered  their  protest  with 
other  citizens  against  a  bill  introduced  in  the  state 
Senate  providing  for  ownership  of  lighting  plants 
by  municipalities  and  making  compulsory  the  pur- 
chase of  existing  plants. 

The  town  of  Batesburg,  S.  C,  has  contracted  with 
Frederick  Minshall  of  Abbeville,  S.  C,  for  the  con- 
struction of  the  water  and  light  plants  in  Batesburg 
at  a  cost  not  exceeding  $18,500.  There  will  be  28 
street  lights. 

The  Raleigh  ( N.  C.)  Electric  Company  is  consider- 
ing some  needed  extensions  in  the  city. 
'  The  previously  mentioned  Belton  Power  Company 
of  Belton.  S.  C.  has  been  chartered  by  the  secretary 
of  state,  with  $100,000  capital.  The  concern  will  do 
a  general  mill  business  and  sell  electric  power  from 
Saluda  River. 

In  the  District  of  Columbia  the  electrical  regula- 
tions regarding  the  production,  use  and  control  of 
electricity  have  been  passed  upon  by  the  corporation 
counsel  and  pronounced  correct,  with  the  suggestion 
that  the  regulations  be  advertised  a  month  before 
taking  effect.  L. 


Rocky  Mountain  States. 

Salt  Lake  City,  July  22. — Senator  Reed  Smoot 
of  Provo,  Utah,  and  other  capitalists,  local  and 
eastern,  have  been  granted  a  franchise  to  operate  an 
electric  street-railway  system  in  Provo.  The  same 
company  also  contemplates  making  application  in  the 
near  future  for  franchises  for  the  operation  of  street- 
railway  systems  in  many  other  cities  in  the  southern 
portion  of  Utah.  Work  on  the  Provo  line  will  be- 
gin  some  time  in  August. 

The  Postal  Telegraph-cable  Company,  through  its 
Salt  Lake  attorney,  has  made  application  for  the 
privilege  of  erecting  poles  and  stringing  wires  in 
the  city  and  county  of  Salt  Lake.  The  telegraph 
company  is  rapidly  progressing  with  its  western 
lines,  and  the  expectation  of  the  officials  is  that  the 
system  in  Salt  Lake  w^ill  be  in  operation  by  next 
September.  The  company  is  also  making  rapid  prog- 
ress with  its  lines  in  Wyoming. 

The  mayor  and  City  Council  of  Red  Lodge,  Mont, 
have  been  summoned  before  the  District  Court  to 
show  cause  why  they  should  not  be  punished  for 
contempt.  This  decision  is  a  result  of  the  refusal 
of  the  mayor  and  council  to  permit  the  Rocky  Jloun- 
tain  Bell  Telephone  Company  to  erect  poles  and 
string  wires  through  the  streets  of  the .  city,  under 
the  terms  of  a  decision  of  the  state  Supreme  Court- 

The  survey  has  been  completed  for  an  electric  rail- 
way that  is  to  be  constructed  from  Yucca,  Ariz.,  to 
the  mining  camp  of  Cedar.  The  proposed  road  is  to 
handle  both   freight  and  passengers. 

The  Public  Utilities  Company  has  been  organized 


Pacific  Slope. 

San  Francisco,  July  22.— .As  a  result  of  the  death 
of  a  man  who  was  struck  by  a  live  wire  of  the 
Bay  Counties  Power  Company,  that  company  is 
liable  to  lose  its  right-of-way  through  Solano 
County.  The  man  was  killed  b"  a  live  wire  carry- 
"}S  40.0t)O  volts,  dangling  across  the  county  road. 
The  franchise  specifics  that  all  wires  across  roads 
shall  be  30  feet  above  the  ground  and  fastened  in 
a  stable  inanner. 

The  Shasta  Power  Company,  which  is  represented 
by  Harry  L.  Shannon  of  San  Francisco,  has  been 
granted  a  franchise  to  string  wires  through  Red- 
ding. The  plant  will  be  located  on  Hat  Creek, 
about  40  miles  east  of  Redding,  and  will  supply  light 
and  power  for  mines  and  towns  in  the  northern  part 
of  the  state. 

The  National  Manufacturing  Company,  with 
offices  and  works  at  660  Mission  Street,  San  Fran- 
cisco, has  commenced  the  manufacture  of  electric 
and  gas  fixtures,  of  which  it  will  make  a  specialty. 

The  Electric  Appliance  Company  has  secured  a 
large  store  on  the  ground  floor  of  the  new  building  at 
719  Mission  Street.  San  Francisco,  and  workmen 
are  now  putting  it  in  shape.  A  large  stock  of  elec- 
trical specialties  will  be  carried. 

Dealers  in  electrical  machinery  and  supplies  in 
San  Francisco  state  that  business  is  very  ouiet. 
Work  has  been  stopped  on  many  large  projects 
throughout  the  state,  and  while  several  new  projects 
are  being  talked  of  and  plans  drawn  up.  there  have 
been  no  large  orders  for  apparatus.  In  the  line  of 
small  goods  it  is  different,  the  trade  reporting  a 
good  business  on  account  of  the  great  amount  of 
building  going  on  here  and  in  other  large  cities 
along   the   coast. 

General  Manager  Jackson  Dennis  of  the  lone 
and  Eastern  railway,  Sutter  Creek,  Ca!.,  has 
been  in  San  Francisco,  where  he  let  contracts  for 
the  grading,  building  and  equipping  of  the  electric 
railway  from  lone  to  Jackson  and  Sutter  Creek. 
-The  Atlas  Contract  and  Supply  Company  of  San 
Francisco  has  secured  all  the  contracts.  The  road 
is  to  be  ready  for  passenger  traffic  by  December  5th. 

The  trustees  of  Healdsburg,  Cal.,  have  awarded 
contracts  for  the  new  power  plant  at  that  place 
to  the  Tracy  Engineering  Company  of  San  Fran- 
cisco for  boiler,  engine  and  oil  burner,  amounting 
to  $6,000,  and  to  the  Bullock  company  of  Cincin- 
nati  for  electrical   machinery  valued  at  $2,242. 

The  bid  of  the  Standard  Electrical  Company  for 
furnishing  a  new  150-kilowatt  generator  at  the  elec- 
tric-light works  has  been  formally  accepted  by  the 
trustees  of  Alameda,  Cal.  The  company  is  to  take 
the  90-kilowatt  generator,  now  in  use,  in  part  pay- 
ment, and  is  to  receive  in  addition  $1,375  for  the 
new  dynamo. 

H-  H.  Griffiths  has  accepted  the  ordinance  passed 
by  the  supervisors  of  San  Joaquin  County,  Cal., 
which  conveys  to  him  franchises  for  an  electric 
road  from  Stockton  to  the  Calaveras  River  on  both 
the  Cherokee  Lane  and  the  Lower  Sacramento  road. 

P. 


PERSONAL. 


J.  Tait,  city  manager  for  the  Canadian  Pacific  Rail- 
road telegraphs  at  Winnipeg,  ilan.,  has  been  pro- 
moted to  the  position  of  assistant  superintendent  of 
the  central  and  \vestern  divisions,  under  General 
Superintendent  R.   S.  Jenkins. 

Luther  Allen  of  Cleveland  has  resigned  as  presi- 
dent of  the  Buffalo..  Dunkirk  and  Western  Electric 
Railroad,  and  Mr.  Peters  of  the  banking  firm  of 
Wyckoff  &  Peters  of  Buffalo  has  been  chosen  to 
succeed  him.  A  portion  of  the  road  west  of  Buffalo 
is  in  operation  and  considerable  more  has  been 
graded. 

R.  R.  Haines,  manager  of  the  Postal  Telegraph- 
cable  Companj'  at  Los  Angeles.  Cal..  has  resigned 
from  his  position  to  enter  upon  a  well-earned  rest. 
Mr.  Haines  has  an  honorable  career  and  is  widel.v 
known  in  the  West  as  the  "Commodore."  He  is  7S 
years  old  and  has  displayed  ceaseless  activity  in  pro- 
moting the  interests  of  the  telegraph  service  through- 
out a  period  of  56  years.  Upon  his  retirement  th.e 
Postal  employes  of  the  Pacific  division  showed  their 
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esteem  for  Mr.  Haines  l>y  presenting  him  a  hand- 
some chest  of  silver. 

Thomas  S.  Bigelow,  familiarly  known  as  the  father 
of  rapid  transit  in  Western  Pennsylvania,  died  at 
his  home  in  Pittshnrg  on  July  ^oth.  .Mr.  Bigelow 
was  a  product  of  Pittshurg.  He  first  entered  the 
law  business  and  built  up  a  laree  practice,  which 
he  abandoned  to  enter  the  street-railway  business. 
He  conceived  the  idea  of  converting  the  old  Pitts- 
burg and  Oakland  horse-car  line  into  a  modern  cable 
road  and  successfully  carried  out  the  project.  Later 
he  became  vice-president  and  one  of  the  principal 
stockholders  of  the  Pittsburg  Traction  Company,  and 
the  whole  system  was  rebuilt. 

The  following-named  gentlemen  have  recently  been 
transferred  from  associate  to  full  membership  in  the 
American  Institute  ol  Electrical  Engineers:  William 
H.  Pratt,  designing  engineer.  General  Electric  Com- 
rany.  Lvnn.  Mass.:  I.nuis  B.  Spinney,  professor  of 
physics  and  electrical  engineering  in  the  Iowa  State 
College.  Ames.  Iowa:  Edwin  B.  Katte.  electrical  en- 
gineer of  the  New  York  Central  and  Hudson  River 
Railroad  Company.  New  York  city:  Gilbert  Rosen- 
Inisch.  Waygood  and  Otis,  London.  Eng. :  Dwight  P. 
Robinson,  in  charge  of  the  engineering  deparimenl 
of  Stone  &  Webster.  Boston.  Mass. ;  Charles  H. 
Wilmerding.  consulting  engineer.  Chicago.  111.:  Ban- 
croft Gherardi.  chief  engineer  of  the  New  I'ork 
and  New  Jersev  Telephone  Company.  Brooklyn. 
X.   V. 

Dr.  F.  A.  C.  Perrinc.  since  his  resignation  from  the 
Stanley  company,  will  devote  his  energies  to  trans- 
mission engineering  and  to  the  work  of  the  Con- 
struction Company  of  America,  which  owns  the 
Sheboygan  (  Wis. )  Railway.  Light  and  Power  Com- 
pany and  also  operates  the  Greensboro  Electric  Com- 
pany of  Greensboro,  N.  C.  When  the  Stanley  com- 
pany changed  hands  some  time  ago  it  was  decided 
Ihat'  Dr.  Perriue  should  continue  with  the  company 
under  its  new  organization  until  the  did  affairs  were 
straightened  out.  This  he  did  until  such  time  as 
iie  could  conveniently  leave  his  duties  in  other  hands. 
His  outside  business  having  reached  such  a  state 
as  to  require  bis  immediate  attention,  he  handed  in 
his  resignation  as  fifth  vice-president,  remaining, 
however,  a  director  in  the  company. 


ELECTRIC  LIGHTING. 

The  Home  Light  r^nd  Power  Company  of  Con- 
cordia. Km.,  has  been  chartered  to  build  and  operate 
electric-light  and  power  plants,  with  a  capital  stock 
of   $50,000. 

The  Bucyrus  Gas  and  Electric  Light  Company  of 
Bucyrus,  Ohio,  has  passed  into  the  possession  of 
James  Finley  of  Pontiac.  Mich.,  who  will  take  charge 
on  August  I  St.  The  purchase  price  is  said  to  be 
close  to  $ioo.coo. 

The  Paris  {111)  Gas  Light  and  Coke  Company  has 
been  absorbed  by  the  Paris  Gas  and  Electrical  Com- 
pany, which  has  been  incorporated  with  a  capital  of 
$I50,OCO.  The  officers  of  the  new  company  are: 
President.  A.  A.  Boyd  of  Michigan  Citv,  Ind. ;  vice- 
president.  W.  J.  Hunter  of  Paris.  111.;  secretary. 
Frank  Garretson  of  Michigan  City;  treasurer,  J.  E. 
Parrisb  of  Paris.  The  gas,  heating  and  electric- 
light  plants  will  be  remodeled  and  improved  ur  once. 

The  city  of  Wausau,  Wis.,  has  recently  accepted  a 
proposition  from  the  Wausau  Electric  Comraiy  to 
furnish  the  city  with  current  for  street-lighting  pur- 
poses at  the  rate  of  2.3  cents  a  kilowatt-hour,  or 
approximately  $29.75  V^^  lamp  per  annum  on  tlie 
basis  of  an  all-night  schedule.  The  city  is  to  own 
and  operate  all  pole  lines  and  lamps,  which,  it  is 
said.  will. bring  the  cost  up  to  $45  per  lamp  per  an- 
num. This  is  probably  about  as  good  a  figure  as 
any  municipality  can  boast  of  for  its  lighting  service. 
The  series-enclosed  alternating  system  is  to  be  used, 
a  constant-current  lamp  operating  on  6.6  amperes 
being  chosen.  The  buying  of  current  by  the  city 
by  the  watt-hour  but  still  operating  its  own  system 
of  lamps  is  somewhat  unusual,  it  lieing  the  general 
practice  to  t-ilhcr  build  a  municinal  plant  or  else 
nay  a  stated  amcmnt  to  an  operating  cnnipany.  the 
latter  owning  the  complete  system. 


ELECTRIC  RAILWAYS. 

The  boiler  honse  of  the  East  St.  Louis  and  Sub- 
urban Railwav  Comi  any  has  been  destroyed  by 
fire.  For  a  time  the  entire  generating  plant  was 
threatened.     The  loss   is  estimated  at  $50,000. 

It  is  now  possible  to  1  ravel  all  the  way  from  Phil- 
adelphia. Pa.,  to  Jersey  City,  N.  J.,  by  electric  trolley, 
changing  cars  about  12  times.  The  total  fare  by 
this  route  is  $1.05.  and  occupies  about  nine  hours. 

The  York  County  Traction  Company  has  com- 
pleted its  electric  railway  from  York.  Pa.,  to  York 
Haven,  a  distance  of  10  mile.^.  The  new  line  will 
later  be  extended  to  New  Cumberland  and  Bridge- 
port, where  it  will  make  connection  with  the  Harris- 
l)urg  street  railway.  It  is  thought  that  the  whole 
system  will  terminate  in  Philadelphia. 

The  annual  report  of  the  Lancaster  County  Rail- 
way and  Light  Company,  which  controls  the  electric 
light,  gas  and  tr.tclion  comoanies^  {)f  Lancaster 
County,  Pa.,  shows  that  the  fast  year  was  a  pros- 
perous one,  the  net  earnings  being  $81,258.  President 
Gcst  recommended  the  extension  of  the  traction  sys- 


tem to  various  points  in  Lancaster  County,  and  also 
reported  that  traffic  arrangements  bad  been  entered 
into  with  lines  to  Reading  and  CoatesviUe. 

Hugh  A.  Holmes  of  Kansas  City  has  been  granted 
a  50-year  franchise  to  operate  a  double-track  electric 
read  on  the  main  street  of  Ottawa.  Kan.  This  road 
will  lie  a  part  of  the  interurban  system  which  is 
planned  to  connect  Kansas  City  with  southern  points. 

Grainger  &  Co.  have  received  the  contract  for 
building  a  viaduct  from  the  Big  Four  Bridge  to 
Wen/el  and  Franklin  streets  in  Louisville,  Ky.,  the 
compensation  being  in  the  neighborhood  of  $200,000. 
This  viaduct  will  make  it  possible  for  the  Louisville 
and  Southern  In<liana  Traction  Company  to  enter 
the  city. 

Judge  Gillpalrick  has  rendered  a  decision  in  the 
Leavenworth  ( Kan.)  court  to  compel  the  Kansas 
City-Lcavenworth  electric  railway  to  repair  its  bridges 
and  resume  operations  along  the  Third  Street  line,  as 
per  the  terms  of  its  charter.  The  company  had 
sought  to  discontinue  service  on  the  account  of  severe 
washouts. 

Another  attack  has  been  made  on  the  Union  Ele- 
vated loop  in  Chicago.  Tlie  attorney-general  of 
Illinois  has  filed  a  suit  in  the  United  States  Circuit 
Court  asking  an  injunction  against  the  further  oper- 
ation of  the  loop.  Alleged  fraud  in  obtaining  front- 
age consents  for  the  construction  of  the  road  is 
the  ground  upon  which  the  suit  is  based. 

The  Public  Service  Corporation  of  New  Jersey 
will  improve  its  trolley  line  between  Jersey  City  and 
Newark  by  laying  a  new  track  upon  a  strip  of 
meadow  land  just  purchased  for  this  purnose.  Traf- 
fic upon  the  existing  line  is  often  hampered  by  the 
drawbridges  over  ihe  Haekensack  River,  and  the 
new  route  will  enable  the  corporation  to  build  its 
own  bridge. 

As  the  result  of  its  long  period  of  work  the  local 
transportation  committee  of  the  Chicago  City  Coun- 
cil has  decided  on  its  final  proposition  to  the  Chi- 
cago City  Railway  Company  in  the  franchise  exten- 
sion plan.  At  this  writing  the  proposition  has  not 
been  accepted  by  the  street-car  people,  but  if  ac- 
cepted will  be  the  filial  act  in  the  preparation  of  an 
ordinance  in  which  the  city  will  propose  13  years  of 
absolute  ownership  for  the  company  with  a  mini- 
mum compensation  of  five  per  cent,  of  the  gross 
receipts  during  that  period  and  10  per  cent,  during 
the  remaining  seven  years  of  the  term  of  the  fran- 
chise. The  only  new  provisions  in  the  ordinance 
will  he  the  clauses  relating  to  the  absolute-owner- 
ship period  and  compensation. 

The  St.  Louis  Transit  Company,  which  operates 
the  larger  part  of  the  street-car  system  in  St.  Louis, 
has  found  itself  short  of  power  ever  since  the 
World's  Fair  began  to  attract  large  numbers  of 
visitors.  The  traction  plant  was  working  at  an 
Hmost  constant  50-per  cent,  overload,  and  ^t  rush 
hours  the  excess  reached  extreme  proportions.  The 
railway  company  recently  applied  to  the  World's 
Fair  authorities  for  additional  power,  with  the  result 
that  Governor  Kran.cis  and  the  fair  administration 
have,  by  contract,  put  at  the  service  of  the  railway 
company  during  the  day.  from  2  p.  m.  until  7  p  .m., 
when  the  loads  are  heaviest,  the  service  of  the  huge 
Allis-Chalmers-Bullock  unit  in  the  M'achinery  build- 
ing, used  to  supply  current  for  lighting  in  the  even- 
ing. The  traction  load  which  the  engine  and  gei,ier- 
ator  will  now  carry  will  be  at  least  3,000  horsepower 
to  begin  with,  and  may  be  much  increased  as  the 
World's   Fair   crowds   are   augmented. 


SOCIETIES  AND  SCHOOLS. 

The  council  of  the  University  of  Birmingham 
(England)  is  preparing  for  the  establishment  of  a 
chair  of  electrical  engineering.  Besides  the  salary 
which  will  be  offered,  it  is  proposed  to  allow  the 
professor. the  liberty  to  undertake  a  certain  amount 
of  consulting  work. 

The  College  of  M'echanics  and  Engineering  of  the 
University  of  Wisconsin  has  recently  issued  Bulletin 
No.  92  of  the  general  series,  containing  a  calendar 
of  the  university  year,  general  information  for  pros- 
pective students,  outlines  of  the  courses  of  study,  an 
alumni  directory  of  engineering  students,  etc.  The 
bulletin  is  well  illustrated  with  pictures  taken  in  the 
shops  and  laboratories  of  the  engineerirg  depart- 
ment and  also  a  picture  of  the  model  of  the  uni- 
versity buildings  and  campus  on  exhibit  at  the 
World's  Fair.  Prof.  Frederick  E.  Turneanre  is 
dean  of  the  College  of  Mechanics  and  Engineering. 

One  of  the  most  practical  illustrations  of  the  real 
growth  in  numbers  and  general  importance  of  the 
National  Electric  Light  Association  is  to  be  found  in 
the  fact  that  advertising  contracts  for  insertion  in 
the  proceedings  of  the  convention  have  never  been 
so  quickly  and  t-asily  obtained  as  for  the  book  of  the 
Boston  meeting.  Only  a  limited  numlier  are  desired, 
but  it  has  sometimes  been  uphill  work  to  secure 
them.  This  year,  however,  manufacturers  and  supply 
houses  seem  to  realize  that  the  proceedings  will  be 
interesting  enough  to  central-station  managers  to 
make  the  book  an  excellent  advertising  medium, 
and  they  are  backing  this  belief  lil)erally.  The  un- 
usual size  of  the  book  will  necessitate  its  being  issued 
in  two  volumes;  one  volume  to  coiitam  the  "question 
box"  and  "wrinkles"  and  the  other  the  remainder 
of  the  papers,  reports  and  discussions. 


PUBLICATIONS. 

Water  elevators  made  by  the  Jeffrey  Manufacturing 
Company  of  Columbus.  Ohio,  are  described  and  illus- 
trated in  a  neat  booklet.  The  elevators  are  of  the 
chain  and  bucket  type,  and  some  special  types  are 
designed  for  irrigating  and  drainage  purposes. 

The  Waterbury  Company  of  New  York  city,  in 
its  bulletins  Nos.  i  and  2,  wishes  to  bring  to  the 
notice  of  the  trade  its  latest  designs  of  panel  boards 
and  switches.  The  bulletins  are  well  illustrated  and 
contain  tables  of  prices  of  the  various  types  manu- 
factured by  the  company. 

A  novel  departure  from  the  general  run  of  cata- 
logues is  Catalogue  No.  104,  just  issued  by  the  J.  Lang 
Electric  Company  of  Chicago.  It  is  prepared  in  such 
size  and  form  as  to  be  especially  adapted  to  be  placed 
in  a  card  index.  Half-tone  cuts  well  illustrate  the 
Lang  switches  and  price  lists  are  conveniently  ar- 
ranged.   The  catalogue  may  be  had  on  request. 

The  LTnion  Electric  Company  of  Milwaukee  has  a 
large  line  of  rheostats,  as  indicated  by  its  late  cata- 
logue on  this  subject,  'j'he  articles  described  in  its 
pages  include  motor  speed  regulators,  with  under- 
load and  overload  devices,  compound  speed  regulators. 
starting  rheostats,  etc.  The  resistances  used  are 
moisture-proof  asbestos  tubes  wound  with  resistance 
wire  and  all  joints  twisted  and  soldered. 

The  Westinghouse  companies  are  to  be  congratu- 
lated upon  the  handsome  publication  which  has  been 
prepared  by  them  describing  their  joint  interests. 
The  booklet  is  especially  attractive  and  is  to  be  dis- 
tributed at  the  World's  Fair.  It  describes  and  illus- 
trates the  various  Westinghouse  works  and  products 
both  in  this  country  and  abroad.  An  historical  sketch 
of  the  company  since  its  organization  40  years  ago 
is  given.  Pictures  of  each  of  the  different  factories 
and  works  are  contained,  together  with  illustrations 
of  the  companies'  most  important  products. 

Bullock  engine-type  generators  are  described  in  the 
latest  bulletin  from  that  company,  'which  contains 
some  pictures  of  completed  installations  of  these  ma- 
chines, besides  detailed  descriptions  of  all  the  parts. 
The  generators  are  provided  with  an  oscillating 
brush,  which  is  used  upon  machines  of  2C0  kilowatts 
and  larger.  The  armature  slots  are  of  the  same 
width  top  and  bottom,  enabling  the  best  form  of 
insulation  to  be  used.  The  yoke  is  built  of  the  best 
quality  cast  iron,  divided  horizontally  and  held  to- 
gether by  two  heavy  bolts  entering  through  counter- 
sunk pockets  in  the  frame. 


MISCELLANEOUS. 


P.  E.  Crowley,  superintendent  of  the  New  York 
Central  railroad  at  Corning,  N.  Y.,  travels  about  in 
a  specially  equipped  train.  The  locomotive  is  fitted 
with  an  electric  headlight  and  Mr,  Crowley's  private 
car  is  lighted  by  electricity  and  ventilated  by  means 
of    electric    fans. 

A  prominent  engineer  and  official  of  the  New  York 
Central  railroad  testified  before  a  commission  ap- 
pointed to  condemn  land  for  the  Jersey  City-Hobo- 
ken  tunnel  spur  of  the  New  York  and  New  Jersey 
railway  that  it  now  is  virtually  impossible  for  any 
cf  the  railroads  in  New-  York  city  to  increase  their 
surface  terminal   facilities. 

The  Illinois  Tunnel  Company  has  taken  another 
step  toward  the  perfection  of  its  plans  for  the  under- 
ground handling  of  Chicago's  merchandise.  Dock 
property  7C0  feet  deep  and  extending  4C0  feet  north 
from  Taylor  Street  has  been  purchased  by  the  com- 
pany for  a  consideration  of  $2,500,000.  On  this  site 
will  be  erected  large  warehouses  for  freight-handling 
purposes.  Every  railroad  in  the  city  has  connection 
with  the  property,  where  freight  for  tunnel  distribu- 
tion will  be  discharged.  It  is  planned  later  to  erect 
n  large  power  house  on  the  new  site  for  the  opera- 
tion of  the  tunnel  cars. 

At  a  conference  between  representatives  of  the 
corporations  using  the  Washington  and  La  Salle 
Street  tunnels  under  the  Chicago  River  and  city  offi- 
cials, the  disposal  of  pipes,  mains,  conduits  and  wires 
passing  through  these  tunnels  was  cHscussed.  The 
companies  agreed  to  co-operate  with  the  city  in  the 
construction  of  two  new  eight-foot  tunnels,  one 
north  and  one  west,  to  carry  these  pipes  and  wires 
when  the  street-car  tunnels  are  broken  up.  Should 
the  city  desire,  they  will  construct  separate  tunnels. 
City  Electrician  Ellicott  estimates  that  two  such 
tunnels  will  cost  $40.cco.  and  that  each  would  have 
to  be  500  feet  long  and  should  he  50  feet  below  the 
surface  of  the  water.  Work  probably  will  begin  as 
soon  as  negotiations  are  ended.  The  work,  Mr.  Elli- 
cott says,  can  be  done  in  90  days. 

Plans  for  the  new  power  house  of  the  New  Y'ork 
Central  railroad  have  been  placed  on  file  in  the 
Building  Department  of  the  Bronx.  As  already 
state,  the  building  will  be  located  on  One-lumdred- 
and-forly-ninth  Street,  95  feet  west  of  Long  Island 
Sound.  It  will  be  three  stories  in  height.  2,^6  feet 
long  and  167  feet  wide,  and  will  cost  about  $500,000. 
The  superstructure  will  be  of  granite,  brick  and 
terracotta,  while  the  frameworJ<  will  be  of  steel. 
E.  C.  Weeks  &  Son  have  already  begun  work  on  the 
foundation.  It  is  intended  that  the  building  shall 
bf  more  attractive  architecturally  than  the  average 
structure  of  its  kind.  From  the  power  house.when 
finished^  will  be  furnished  electricity  with  which  to 
run   all*":trains  through  the  Central's  tunnels  to  and 
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from  the  Grand  Central  station  and  as  far  north  as 
the  Bronx. 

An  "electric  mule"  was  tested  on  the  canal  at 
Schenectady,  N.  Y.,  on  Wednesday,  in  the  presence 
of  representatives  of  the  Panama  Canal  commis- 
sioners, and  a  number  of  distinguished  American 
and  foreign  engineers,  including  H.  M.  Diederich, 
the  technical  attache  of  the  German  embassy.  Re- 
sults of  the  lest  have  not  been  made  public. 


TRADE  NEWS. 


The  city  of  Giiiues,  Cuba,  is  about  to  build  an 
electric-light  plant  and  woidd  be  g'lad  to  enter  into 
correspondence  with  any  company  interested  in  erect- 
ing such  a  plant.  F.  J.  Pattin  of  Giiiues  is  in  a 
position  to  give  all  information,  plats  of  the  city  and 
information  concerning  a  waterpower  which  is  suffi- 
cient to  drive  a  5.000-light  machine  and  located  near 
the  city. 

The  first  four  months  of  the  present  fiscal  year 
have  made  a  good  showing  for  the  General  Electric 
Company,  net  profits  being  $483,000  larger  than  the 
quarterly  proportion  of  last  year,  the  total  business 
being  $1,980,000  above  the  quarterly  proportion  of 
last  year's  trade.  The  statement  for  the  quarter  con- 
tains tile  following:  Sales,  royalties,  etc.,  $12,028,- 
322;   other  income,  $172,679;   total   income,  $12,201,- 


001 ;  manufacturing  cost,  interest,  etc.,  $9,766,571 ; 
balance,  $2,434,430;  dividends,  $877,334;  surplus,  $1,- 
557,096;  previous  surplus,  $7,293,689;  total  surplus, 
$8,850,785. 

M.  J.  Olmstead  of  Rochester,  N.  Y.,  togetlier  with 
J,  O.  Olmstead  and  Mary  E.  Olmstead,  have  incor- 
porated the  electrical  firm  to  be  known  as  the  Olm- 
stead Electric  Company,  with  an  authorized  capital 
of  $30,000. 

Jaeger  &  Vanneste  of  Rock  Island,  111.,  manufac- 
turers of  dry-cell  electric  batteries,  ha.ve  leased  the 
building  of  the  Rock  Island  Shoe  Company  in  order 
to  secure  additional  facilities  and  adequate  space  to 
manufacture  their  product  on  a  larger  scale.  Mr. 
Jaeger  is  widely  experienced  in  the  manufacture  of 
electric  supplies,  and  it  is  the  intention  of  the  firm 
eventually  to  branch  out  into  the  manufacturing  of 
electric  cooking  utensils.  Special  machinery  is  being 
purchased  and  the  factory,  promises  to  become  one 
of  the  substantial  industrial  institutions  of  the  city. 

An  official  of  the  Westinghonse  company  says  in 
regard  to  the  announcement  that  Kuhn,  Loeb  Vs  Co. 
have  purchased  $4,000,000  of  Westinghonse  Electric 
and  Manufacturing  Company's  three-year,  five  per 
cent,  notes  that  it  is  a  part  of  a  comprehensive  plan 
with  reference  to  the  extension  of  the  company's 
business  in  Europe,  Canada  and  in  other  directions, 
and  that  the  transaction  will  include  the  issue  of  the 


remaining  50,000  shares  of  treasury  stock,  par  value 
$50,  which  it  is  proposed  to  offer  to  stockholders  at 
$80  per  share,  and  of  which  37,500  shares  have  been 
underwritten  at  that  price,  all  of  which  will  be  set 
forth  in  a  circular  letter  to  be  issued  to  stockholders 
before  August  1st. 

The  Fox-Callalian  Phonealarm  and  Electric  Sup- 
ply Company  of  Milwaukee,  Wis.,  a  comparatively 
new  company,  conducted  by  a  number  of  young  men 
of  Milwaukee,  has  elected  the  following-named  offi- 
cers for  the  ensuing  year :  President,  B.  O.  Fox ; 
vice-president,  T.  E.  Callahan;  secretary-treasurer, 
W.  J.  Delaney;  board  of  directors,  GeorgeD.  Tibbits, 
W.  J.  Delaney,  T.  E.  Callahan  and  B.  O.  Fox. 


BUSINESS. 


W.  P.  Bowriug.  secrelary  and  treasurer  of  the 
C.  H.  Worcester  Company,  Chicago,  producer  of 
cedar  poles,  has  just  returned  from  a  two  weeks'  trip 
to  the  northern  branches  of  the  company. 

J.  P.  Hornaday  &  Co.  of  Cincinnati,  Ohio,  have 
purchased,  for  Cincinnati  and  Cleveland  (Ohio)  cap- 
italists, the  waterworks  and  electric-light  plant  at 
Harrison,  Ohio-Indiana.  The  Harrison  water  and 
electric-light  plant  completely  controls  all  the  public 
utilities  of  Harrison,  both  on  the  Indiana  and  Ohio 
sides  of  the  line. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


765,183.  Double-combination  Local  Spring-jack. 
James  L.  Kise,  Wellington,  Kan.  Application 
filed  January  29,  1904. 

The  spring-jack  is  placed  in  circuit  with  a  number  of 
sounders   along    with    a    resonator. 

765. 1S5.  Controlling  Apparatus  for  Electrically 
Propelled  Railway  Vehicles.  Benjamin  G. 
Lamme,  Pittsburg,  Pa.,  assignor  to  the  Westing- 
house  Electric  and  Manufacturing  Companyj 
Pittsburg,  Pa.  Application  filed  September  29, 
1902. 

A  controlling  apparatus  for  single-phase  alternating- 
current  motors  embodies  a  transformer  between  the  sup- 
ply circuit  and  the  motor  circuit,  and  an  induction  regu- 
lator for  varying  the  voltage  supplied  to  the  motor  or 
motors.  The  primary  winding  of  the  regulator  lias  its 
terminals  respectively  connected  to  the  supply  conductor 
and  to  the  motor  circuit  between  the  motors  and  the 
secondary  winding  of  the  regulator. 
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NO.     765,209. — MOTOR    CONTROL. 

765. 1S9.  Transformer  Insulatipn.  Odus  B.  Moore, 
Edgewood  Park,  Pa.,  assignor  to  the  Westing- 
house  Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.  Application  filed  November  21, 
1903. 

An  insulating  piece  for  the  edges  of  flat  coils  consists 
of  a  channel-shaped  strip  comprising  one  or  more  thick- 
nesses of  sheet  material  and  embodying  a  corner  portion 
in  the  form  of  a  double  plait  having  outwardly  diverging 
t-dges. 

765,203.  Alternating-current  Electrical  Apparatus. 
Charles  F.  Scott,  Pittsburg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany-, Pittsburg,  Pa.  Application  filed  Septem- 
ber 13,  1902. 

Combined  with  a  single-phase  alternating-current  motor 
arc  means  for  maintaining  a  constant  ratio  between  the 
currents  in  the  armature  and  in  the  field-magnet  windings 
of  the  motor  and  at  the  same  time  supplying  the  wind- 
ings   with    different  amounts  of   current. 

765.206.  Brush  Holder.  Robert  Siegfried,  Pittsburg, 
and  Chester  B.  Mills,  Wilkinsburg,  Pa.,  assign- 
ors to  the  W^estinghouse  Electric  and  Manufac- 
turing Company,  Pittsburg,  Pa.  Application 
filed  November  21,   1903. 

Associated  with  a  bracket  having  an  undercut  groove 
in  its  face  is  a  bolt  projecting  through  a  hole  in  the 
brush  and  having  a  head  located  in  the  groove. 

765.207.  Brush  Holder  for  Electrical  Machines. 
Robert  Siegfried,  Pittsburg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pan3%  Pittsburg,  Pa.  Application  filed  November 
21,  1903. 

Mechanical    parts   are    described, 

765.209.  Method  of  Operating  and  Controlling  Elec- 
tric Motors.  Norman  W.  Storer,  Pittsburg, 
Pa.,  assignor  to  the  Westinghouse  Electric  and 
Manufacturing  Company,  Pittsburg,  Pa.  Applica- 
tion filed  August  15,  1902. 

One  method  of  operating  a  series-wound  electric  motor 
having  an  unsaturated  field  magnet,  at  different  speeds 
and  with  a  minimum  expenditure  of  energy,  is  to  vary 
the  electromotive  force  applied  to  the  motor  terminals  and 
at  the  same  lime  vary  the  field  ampere  turns  without, 
adding  or  subtracting  any  jniignetizing  winding.  (See 
cut.>  ..■-•' 
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765,212.  Electromagnetic  Block  System  of  Control. 
Guion  Thompson,  Duluth,  Minn.,  assignor  to 
the  Thompson  Safety  Appliance  Company.  Ap- 
plication filed  March  17,  1902. 

In  a  normally  open  electric  circuit  including  a  source 
of  electricity  is  a  normally  closed  circuit-controlling  con- 
tact, and  a  normally  open  circuit-controlling  contact 
adapted  to  be  closed  by  an  electromagnet  when  the  mag- 
net is  energized. 

765,216.  Trolley  Guard.  William  C.  Washburn, 
Cincinnati,  Ohio.  Application  filed  February 
24,  1904. 

The  apparatus  includes  a  collar  upon  the  trolley  pole, 
curved  front  arms  jointed  to  swing  backwardly  under 
pressure  and  springs  interposed  between  the  arms  and  a 
front  platform  to  return  the  arms  to  normal  position 
after  the  pressure  is  removed  or  obstruction  passed, 

765,228.  Coil-retaining  Means  for  Electrical  Ma- 
chines. Isaac  De  Kaiser,  Wilkinsburg,  Pa.,  as- 
signor to  the  Westinghouse  Electric  and  Manu- 
facturing Company,  Pittsburg,  Pa.  Application 
filed  November  21,  1903. 

A  core  having  teeth  which  forms  slots  for  the  recep- 
tion of  coils  is  provided  with  grooves  adjacent  to  tiie 
free  ends  of  the  coils,  which  extend  inwardly  a  short 
distance  only   from   the   ends   of   the   core. 

765,236.  Controller  for  Electrical  Transformers. 
Georges  E.  Gaiffe,  Paris,  France.  Application 
filed  April  4,  1902. 

An  economizing  apparatus  comprises  a  principal  and 
an  auxiliary  transformer  having  their  primary  coils  in 
series  and  connected  with  the  mains  and  their  secondary 
coils  also  in  series  and  connected  with  the  consumer's 
circuit.  Means  are  supplied  for  cutting  in  and  out  the 
auxiliary  transformer,  controlled  from  the  conditions  in 
the  consumer's  circuit,  and  means  short-circuiting  the 
secondary  circuit  of  the  au.xiliary  transformer  before  the 
primary  circuit. 

765,255.  Service  Meter  for  Telephone  Exchanges. 
Charles  E.  Scribner,  Chicago,  and  Frank  R.  Mc- 
Berty,  Evanston,  111.,  assignors  to  the  Western 
Electric  Company,  Chicago,  III.  Application 
filed  March  15,   1901. 

An  electric  circuit  is  divided  at  one  point  into  twu 
parallel  branches,  one  of  the  branches  being  normally 
open.  A  responsive  device  has  a  magnetizing  winding 
in  each  of  the  parallel  branches,  the  sum  of  the  ampere 
turns  of  both  the  windings  being  approximately  equal 
to  the  ampere  turns  of  the  winding  an  the  permanently 
closed  branch  when  the  latter  alone  is  complete.  A 
switch  controls  the  normally  open  branch. 

765,263.  Electro  Fluid-pressure  Switching  Mechan- 
ism, Walter  J,  Bell,  Los  Angeles,  Cal.,  assignor 
of  one-half  to  Leon  F.  Moss,  Los  Angeles,  Cal. 
Application  filed  July  25,  1903. 

Switching  mechanism  comprises  a  switching  element, 
fluid  pressure  means  including  a  compressor  for  moving 
the  element,  a  solenoid  magnet  for  actuating  the  com- 
pressor, electrical  means  controlled  from  a  moving  car 
and  including  an  armature  for  establishing  a  starting  cir- 
cuit to  close  the  solenoid  operating  circuit,  and  a  circuit- 
breaker  operating  in  the  further  movement  of  the  car  to 
interrupt    the    operating    circuit. 

765,266.  Audible  Signaling  Device.  AValter  J.  Bell, 
Los  Angeles,  Cal.,  assignor  of  one-half  to  Leon  F. 
Moss,  Los  Angeles,  Cal.  Application  filed  Janu- 
ary 5,  1904.      ' 

An  electromagnet  within  a  bell  is  adapted  when  ener- 
gized to  pull  up  an  armature,  which  rings  the  bell. 

765,298.  Method  of  Signaling.  Richard  W.  Shoe- 
maker and  Lawson  H.  Giddings,  Pasadena,  Cal. 
Application  filed  June  25,   1902. 

The  method  of  signaling  consists  in  propagating  waves 
utilized  in  wireless  telegraphy  and  defining  each  wave 
by  energizing  the  primary  of  the  induction  coal  with 
electrical  impulses  of  dissimilar  tensions. 

765,311.  Signal  System.  Samuel  Friedman,  New 
York,  N.  Y.    Application  filed  June  23,  1902. 

A  signal  system  comprises  a  series  of  independent 
^angs  of  wires,  the  individual  members  of  a  gang  being 
eieclrically  connected,  spaced  laterally  and  arranged  ron- 
strculively.  A  set  of  trolleys  are  6|)aced  laterally  to 
forrcspond  witli  the  mcjpbers  of  a  gang.     Electric  lamps 


of    different   colors    arc    connected    with    the    trolley,    one 
with  each, 

765,348.  Electric  Elevator.  Ernest  H.  Vogel,  New 
York,  N.  Y.  Application  filed  November  16, 
1903. 

A  motor  is  placed  on  the  platform  of  the  elevator  and 
drives  the  latter  by  means  of  a  pinion  working  in  an 
annular  rack,  integral  with  and  on  the  interior  of  a 
worm  drum.  ; 

765*370.  Insulated  Rail  Joint.  George  A.  Weber, 
New  York,  N.  Y.,  assignor  to  the  Weber  Rail- 
way Joint  Manufacturing  Company,  New  York, 
N.  Y.     Application  filed  December  28,  1903. 

Insulation  is  placed  between  the  rail-support  and  the 
rail  placed  thereon. 

765.383-.  Electric  Secondary  Clock.  Fred  I.  Getty, 
Chicago,  III.,  assignor  to  the  American  Clock 
Company,  Chicago,  111.  Application  filed  Decem- 
ber 2,  1901. 

An  electromagnet,  provided  with  a  movably-supported 
armature,  weiglited,  tends  to  normally  move  out  of 
closed  position  by  gravity.  A  ratchet  wheel  forming  an 
clement  of  the  clock  movement  is  operated  by  the  arma- 
ture. 

765.386.  Automatic  Fire-alarm  System.  John  C. 
Howe,  Indianapolis,  Ind.,  assignor  of  one-half 
to  Clinton  E.  Prouse  and  Daniel  M.  Maroney, 
Indianapolis,  Ind.  Application  filed  April  13, 
1903. 

Individual  station  alarm  signals  have  corresponding  in- 
dicator operating  means  aranged  at  a  central  station.  A 
traveler  is  adapted  to  traverse  the  operating  means  in 
succession.  Electrical  connections  are  made  between  the 
individual-station  alarm  signals  and  the  central-station 
oprating  means. 

765,406.  Blue-printing  Apparatus.  James  H.  Wagen- 
horst,  Mansfield,  Ohio.  Application  filed  August 
18,   1903. 

The  prints  are  arranged  on  the  interior  of  a  large 
cylinder  and  an  arc  lamp  is  automatically  lowered  down 
in    tiie   cylinder   to    furnish    the   light. 
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NO.     765,466. — STARTING    DEVICE    FOR    MERCURY     VAPOR 
LAMPS. 

765,413.  Selective  Signaling  Apparatus.  John  J. 
Comer,  Parkridge,  111.  Application  filed  May  22, 
1901. 

A  ratchet-wheel  mechanism  for  a  selective-signaling 
device  is  described. 

765,435-  Alarm  Device.  George  M.  Mayer,  Chicago, 
111.,  assignor  to  Adolphus  L.  Noel,  Mason  City, 
Iowa.     Application  filed  December  15,  1902. 

A  circuit-controlling  arm,  two  springs  connected  there- 
with and  acting  in  opposite  directions,  one  stronger  than 
the  other,  an  electromagnet  in  a  normally  open  circuit 
acting  upon  the  arm  in  conjunction  with  the  weaker 
spring,  and  an  electromagnet  in  a  normally  closed  circuit 
acting  upon  the  arm  in  opposition  to  the  stronger  spring, 
are    the  essential   features  of  the   device. 

765,441.  Pevice  for  Use  with  Telautographs.  Foster 
Ritchie,  Hampstead,  England.  Application  filed 
January  3,  1902. 

The  instrument  is  adapted  to  be  used  wilh  3  t^Iauto- 
graoh  apparatus  for  adjusting  and  indicalii)^  jlje  re- 
sistance of  l)|e  external  circuits, 
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765,449.  Trolley  Harp.  Earl  R.  Warren,  Holyoke, 
Mass.     Application  filed  March  7,  1904. 

A  trolley  harp  consists  of  opposing  members  compris- 
ing separated  jaws  or  cheeks,  one  member  being  pivot- 
ally  connected  to  the  other  and  capable  of  a  transverse 
swinging  movement. 

765,457.  Page-printing  Telegraph.  Charles  L.  Buck- 
ingham. New  York,  and  Emil  Germann,  Brook- 
lyn. N.  Y. ;  said  Germann  assignor  to  said 
Buckingham.     Application  filed  August  25,  1902. 

In  a  page-printing  machine  is  a  motor-driven  escape- 
ment, with  means  for  controlling  the  stcp-by-step  move- 
ment of  the  escapement. 

765,460.  Motor  Controller.  Henry  H.  Cutler,  Mil- 
waukee, Wis.    Application  filed  January  30,  1901. 

Combined  with  a  motor  and  a  resistance  tlicrefor  is  a 
relay  controlling  the  circuit  through  the  motor  and  re- 
sistance, and  a  device  responsive  to  fluid  i)ressure  for 
controlling  the  circuit  through  the  relay. 


NO.    765,609.  — CARBON    BREAKSWITCH. 

765,461.  Selective  Si^^naling  System.  William  M, 
Davis,  Chicago,  III.,  assignor  to  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company, 
Rochester,  N.  Y.  Application  filed  March  27, 
1903. 

A  serially  connected  condenser  is  connected  between 
the  line  conductor  and  a  return  path.  A  rheotome  signal 
bell  in  a  circuit  of  high  impedance  is  connected  between 
the  line  conductor  and  the  return  path,  with  means 
located  at  the  central  station  adapted  to  connect  the 
terminals  of  a  source  of  alternating  current  or  the  ter- 
minals of  a  source  of  direct  current  between  the  line 
conductor  and    the  return  path. 

765.465.  Method  of  Starting  Gas  or  Vapor  Electric 
Devices.  Stanwood  E.  Flichtner,  Englewood, 
N.  J.,  assignor  to  the  Cooper  Hewitt  Electric 
Company,  New  York,  N.  Y.  Application  filed 
August  10,  1903. 

Starting  a  gas  or  vapor  electric  apparatus  containing 
separated  electrodes  of  mercury  is  accomplished  by  tipping 
the  apparatus  so  as  temporarily  to  store  an  excess  of 
mercury  at  or  near  one  electrode,  then  restoring  the 
apparatus  to  its  initial  position,  establishing  a  stream  of 
mercury  from  that  electrode  to  the  other.  By  gravity 
the  stream  is  interrupted  while  still  descending  to  estab- 
lish an  initial  or  starting  flow  of  current  through  a 
portion   of   the    vapor. 

765.466.  Starting  System  for  Gas  or  Vapor-electric 
Devices.  Stanwood  E.  Flichtner.  Englewood, 
N.  J.,  assignor  to  the  Cooper  Hewitt  Electric 
Company,  New  York,  N.  Y.  Application  filed 
August  10,  1903. 

An  electrical  resistance  is  connected  in  shunt  upon 
each  of  the  lamps  to  be  operated  with  means  for  tilting 
cither  device  independently  of  the  other  and  thereby 
dividing  the  circuit  between  the  device  and  the  resistance. 
Means  arc  supplied  for  cuttinc  out  the  resistance  of  either 
device  when  it  is  started.      (See  cut  on   preceding   page.) 

765.469.  Shade  for  X-ray  Tubes.  Robert  Fried- 
lander,  Chicago,  III.  Application  filed  Septem- 
ber 19,  1903. 

A  shield  for  ray  tubes,  comprises  a  supporting  body 
portion  of  paper  pulp  or  the  like,  and  a  series  of  coat- 
ings of  a  white-lead  drier  imposed  upon  the  base. 

765.470.  Electric-theraipeutic  Apparatus.  Robert 
Friedlander,  Chicago,  111.  Application  filed  June 
6,  1904. 

A  seat  or  like  rest  has  a  series  of  vacuum-tube  ter- 
minals secured  tlKrcto  in  fixed  and  separated  relation, 
with  means  for  connecting  the  tubes  with  a  source  of 
high-frequency   electric    current. 

765,480.  Battery  Transmitter.  Rasmus  Hansen, 
Chicago,  111.,  assignor  to  the  Stromberg-Carlson 
Telephone  Manufacturing  Company.  Rochester, 
N.  Y.     Application   filed  June  23.   1902. 

In  a  telephone-transmitter  are  a  front  plate  having 
an  opening  to  permit  the  passage  of  sound-waves,  a 
mouthpiece  carried  by  the  front  plate  and  registering 
with  the  opening,  a  diaphragm,  an  electrode  secured  to 
the  diaphragm  and  a  bridge  across  the  opening  in  the 
front    plate. 

765.488.  Telephone  Transmitter.  William  Kaisling, 
Chicago,  111.,  assignor  to  the  Stromberg-Carl- 
son Telephone  Manufacturing  Company,  Roch- 
ester, N.  Y.    Application  filed  April  17,  1903. 

Combined  with  a  circular  front  plate  is  a  flange,  a 
bridge  fitting  concentrically  within  the  flange,  slots  in 
the  flange,  notches  leading  to  the  slots,  and  flange-headed 
screws,  on  the  bridge,  registering  with  the  notches  to 
permit  the  assembly   of  the   bridge  and  the    front  plate. 

765.489.  Plug-seat  Switch  for  Telephone  Switch- 
boards. William  Kaisling.  Chicago,  111.,  as- 
signor to  the  Stromberg-Carlson  Telephone  Man- 
ufacturing Company,  Rochester,  N.  Y.  Applica- 
tion filed   November  23,  1903. 

A  supporting  frame  is  provided  with  an  aperture.  A 
supporting  bar  extends  downwardly  therefrom,  and  an 
actuating  lever  is  pivoted   at   the   lower   end  of   the   bar. 


Switch    springs   are    disposed    in    the   path    of  an  actuating 
button  to  be  engaged  by  the  button  upon  downward  travel. 

765.516.  Trolley.  Wilson  Selakosky,  Lehighton,  Pa. 
Application  filed  January  27,  1904. 

Two  fork-like  arms  extend  up  beside  the  trolley  wheel 
to   guide   it    to    the    trolley    wire. 

765,517-  Locking  Device  for  Ground  Switchslands. 
Howard  F.  Smith,  Parkton,  Md.  Application 
filed  May  13,  1904. 

The   mechanical   features  are  described. 

765»530.  Medical  Battery.  George  F.  Webb,  Geneva, 
Ohio.     Application  filed  May  3,  1904. 

In    a    medical    battery    arc    combined    elements    for    pro- 
-    ducing  electromotive  force,  connecting  wires  euRaging  the 
elements    and    electrodes    engaging    the    connecting    wires, 
the    latter   electrodes    being  made    of   aluminium   and    pro- 
vided with   frosted   surfaces. 

765,544.  Trolley  Head.  Stanislas  Bourgeois,  Man- 
chester, N.  H.  Application  filed  October  24, 
1903. 

A  U-shaped  guard  is  connected  at  its  opposite  ends 
to  the  outer  ends  of  the,  trolley-harp  arms  and  straddling 
tlie  under  side  of  the  wheel. 

765.550.  Electromagnet.  Walter  W.  Brown,  Schen- 
ectady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
April  23,   1904. 

Combined  with  an  electromagnet  is  a  movable  member 
ailai>ted  to  be  raised  thereby,  means  for  decreasing  the 
current  through  the  magnet  when  the  member  is  raised, 
meaTis  for  restraining  tlie  member  when  the  current  is 
decreased,  and  means  for  releasing  the  member  when 
the   magnet   is  de-encrgizcd. 

765,592.      Electric    Meter.      Albert  Peloux,    Geneva, 

Switzerland,    assignor    to    the  General    Electric 

Company.  Schenectady,  N.  Y.  Application  filed 
October   16,   1902. 

A  commutator  of  an  electric  meter  consists  of  two 
axial  cylindrical  portions,  one  of  which  is  considerably 
larger  than  the  other,  and  conducting  members  consist- 
ing of  wires,  a  portion  of  each  wire  lying  in  axial  grooves 
formed  at  the  periphery  of  the  smaller  cylindrical  portion. 
Another  portion  is  embedded  in  the  larger  portion  and 
extends  substantially  in  a  radial  direction  to  the  peri- 
phery  of  the   larger  portion.      (Sec  cut.) 


New  York,  N.  Y.,  and  William  Watt,  Brooklyn, 
N.  Y.     Application  filed  August  29,   1903. 

The  keys  of  a  typewriter  are  made  to  close  the  circuits 
of  electromagnets,  which  in  turn  draw  down  the  printing 
plungers. 

765.653.  Electrical  Switch  Operated  by  Electro- 
magnets. William  Grunow,  Jr.,  Bridgeport, 
Conn.  Application  filed  February  7,  1902.  Re- 
newed November  27,  1903. 

An  electromagnetic  switcli  embraces  a  fixed  and  a 
movable  terminal.  A  circuit-closing  magnet  has  its  mov- 
able part  operatively  connected  to  the  movable  terminal; 
a  second  electromagnet  has  its  movable  part  operatively 
connected  to  the  movable  terminal,  and  an  automatic 
circuit-breaking  device  is  adapted  to  break  the  circuit 
of  the  first-named  magnet  after  the  working  circuit  has 
been  closed   for  a   definite   interval  of   time. 

765.654.  Art  of  Controlling  Electrical  Switches  Op- 
erated by  Electromagnets.  William  Grunow,  Jr., 
Bridgeport,  Conn.  Application  filed  August  2, 
1902. 

A  method  of  effecting  circuit  connection  between  a 
source  of  electrical  energy  and  a  translating  device  with- 
out damaging  arcing,  consisting  in  utilizing  a  part  of 
the  current  to  primarily  close  the  working  circuit,  is 
described. 

765.655-  Electrical  Switch  Operated  by  Electro- 
magnets. William  Grunow,  Jr.,  Bridgeport, 
Conn.  Original  application  filed  August  2.  1902. 
Divided  and  this  application  filed  May  17,  1904. 

In  conncctiun  with  a  switcli,  a  circuit-closing  electro- 
magnet and  a  main-circuit  electromagnet  made  operative 
successively,  is  a  retardcd-circuit-interruptiiig  device 
adapted  to  interrupt  the  circuit  to  the  first-named  electro- 
magnet after  the  circuit  has  been  closed  for  a  predeter- 
mined time  through  the  other. 

Reissues. 

12,240.  Individual  Telephone  Switch  and  Lock-out 
Mechanism  for  Interconnecting  Lines.  Albert 
K.  Andriano,  San  Francisco,  Cal..  and  Her- 
mann Herbstrilt,  New  York.  N.  Y.,  assignors 
to  the  Direct-Line  General  Telephone  Company, 
San   Francisco,   Cal.     Application   filed  June   15, 


NO.    765,592. — ELECTRIC    METER. 

765,609.  Carbon  Breakswitch.  Charles  C.  Badeau, 
Schenectady,  N*.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed   September   16,   1901. 

In  a  switch  are  combined  a  contact-clip  and  switch-blade. 
A  resilient  finder  removably  attached  to  the  clip  lies 
side  by  side  with  _  it  and  carries  a  metallic  contact  in 
advance  of  the  clip.  A  carbon  roller  is  supported  on 
the  switch- blade  and  remains  in  contact  with  the  finger 
after  the  blade  and  clip  have  separated.     (See  cut.) 

765,612.  Safety  Device.  Fred  B,  Corey,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
January  2,  1904. 

Together  with  one  or  more  motors  operatively  con- 
nected to  a  load  are  a  braking  system,  a  motor  controller, 
a  controlling  system  for  the  motor  controller,  3  master 
controller  for  the  controlling  system,  and  means  for 
rendering  the  controlling  system  inoperative  when  the 
brakes  are   applied.      (See    cut.) 

765,617.  Starting  Means  for  Gas  or  Vapor  Electric 
Devices.  Stanwood  E.  Flichtner,  Englewood, 
N.  J.,  assignor  to  the  Cooper  Hewitt  Electric 
Company,  New  York,  N.  Y.  Original  applica- 
tion filed  August  10,  1903.  Divided  and  this 
application  filed  September  19,  1903. 

In  a  gas  or  vapor  electric  apparatus,  a  pair  of  electrodes, 
one  arranged  above  the  other,  arc  provided  with  means 
for  tilting  the  apparatus  so  as  to  establish  a  continuous 
flow  of  liquid  from  one  electrode  to  the  other,  and  means 
for  applying  a  normal  operating  current  to  the  terminals 
of  the  apparatus. 

765,625.  Socket  for  Incandescent  Lamps.  Norman 
Marshall,  Newton,  Mass.  Application  filed  Jan- 
uary 16,  190T. 

A  body  portion  supporting  the  current-carrying  parts,  a 
metallic  shell  surrounding  the  body,  an  insulating  sleeve 
secured  to  the  body,  and  means  tor  obtaining  access  to 
the  terminals  without  removing  the  insulating  sleeve,  are 
the  parts  comprising  the  socket. 

765,632.     Electric   Time   Switch.     Carl   G.    Nylander, 
McKeesport,  Pa.,  assignor  of  one-half  to  Frank 
J.    Rcgcnsbnrger,    McKeesport,    Pa.     Application 
filed  February  15,  1904. 
Details  arc   described. 

765,640.  Key  Mechanism  for  Key-actuated  Instm- 
ments.  William  G.  Spiegel.  New  York,  N.  Y., 
assignor    of    two-thirds    to    Sydney    H,    Carneyj 


NO.     765,612.  —  SAFETY    DEVICE    FOR    MOTORS. 

1904.     Original    No.   691,229,    dated   January    I4j 
1902. 

Combined  in  an  electric  controller  is  a  switch  for 
connecting  two  motors,  cither  in  series  or  in  parallel,  a 
cut-out  switch  for  connecting  one  terminal  of  the  re- 
spective motors  to  the  opposite  line,  and  a  stop  for  the 
series-parallel    switch    controlled    by    the    cut-out    switch. 

12.242.  Brush  Holder.  Edward  D.  Priest,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady.  N.  Y.  Application  filed 
May  IS,  1901.  Original  No.  648,052,  dated  April 
24,  I  goo. 

A  brush-holder  comprises  a  socket,  a  plug  located 
therein,  a  body  of  insulating  material  located  between 
the  plug  and  the  socket,  and  an  insulator  arranged  to 
be  slipped  endwise  over  the  end  of  the  plug  and  the 
socket. 

12.243.  Means  for  Insulating  Electrical  Apparatus. 
Edward  D.  Priest,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.  Y.  Original  application  for  reissue  filed  May 
15,  1901.  Divided  and  this  application  filed 
February  20,  1903.  Original  No.  648,052,  dated 
April  24,  1900. 

Associated  with  a  socket  is  a  plug  mounted  in  the 
socket  and  surrounded  by  a  layer  of  insulating  material 
and  a  split  metal  sleeve,  the  plug  and  sleeve  being 
forced  into  the  socket,  and  a  layer  of  insulating  material 
located  between  the  end  of  the  plug  and  the  bottom  of 
tile  socket. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
July  21,  1904: 

367,042.     Acoustic   Telegraph.      John  H.    Irwin,    Philadelphia, 

Pa. 
367,069.     Electric  Locomotive.     E.  S.  Shaw,  Cambridge,  Mass. 
367,082.      Switch    and    Automatic    Cut-out.      M.    J.    Wightman 

and  Herman  Lemp,  Hartford,  Conn. 
367,164.     Insulator.      H.  K.   Ruger,  Bay  St.    Louis,  Miss. 
367,205.     Electric    Test    System.      J.    W.    Frost,    Rochester, 

N.  Y. 
367,219.     System    of    Telephonic    Intercommunication.      J.    A. 

McCov.   Mcdford,   Mass. 
367,270.     Electrically  Actuated  Vibrator.    F.  B.  Colman,  New 

York,  N.   Y. 
367,294.     Galvanic  Battery.      H.    I.    Harris,    Islington,   County 

of   Middlesex,    England. 
367,332.     Means    for    Individually    Controlling  a    Number    of 

Devices   by    Electricity.      C.    Baxter.    Brooklyn,    N.    Y. 
367,341.     Electric  Smelling  Bottle.     L.  B.  Fuller,  Chicago,  III. 
367,350.     Apparatus    for    Extinguishing    Fires      on      Railroad 

Trying.     J.  F.  McLaughlin,  Philadelphia,  Pa. 
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French    Electrical    Exhibits  at  the  St. 

Louis  Exposition. 
The  French  display  of  electrical  apparatus  at  the 
exposition  occupies  the  largest  area  allotted  to  a 
foreign  country,  and  in  this  section  will  be  found 
some  interesting  examples  of  foreign  practice  in  elec- 
trical engineering,  many  of  which  are  entirely  at 
variance  with  American  ideas  and  customs.  On  ac- 
count of  the  high  protective  tariff,  few  French 
manufacturers  of  heavy  machinery  have  ventured  to 
send  displays  of  this  character,  although  some  few 
exhibits  are  of  more  than  ordinary  interest,  as  repre- 
senting modern  French  ideas  in  the  electrical  field. 
Probablj^  the  largest  contributor  to  the  exposition 


mitting  It  to  be  displaced,  and  with  the  machine 
shown  a  variation  of  40  volts  is  possible.  The 
regulator  in  question  is  designed  for  use  in  the  alter- 
nating-current side  of  a  rotary  set,  and,  by  its  use, 
with  a  normal  voltage  on  the  alternating-current 
side  of  360  volts,  corresponding  to  a  direct-current 
voltage  of  500  volts,  a  booster  effect  may  be  obtained 
between  the  limits  of  44s  to  555  volts..  The  variable- 
speed  motor  is  provided  with  a  commutator,  and  is 
designed  for  50  cycles,  no  volts,  and  has  a  capacity 
of  25  horsepower.  There  are  six, poles,  and  the  no- 
load  speed  is  1,000  revolutions  per  minute.  Three 
brushes  are  disposed  at  an  angle  of  120  degrees 
around  the  commutator.     The  stator  of  the  motor  is 


blower,  and  various  types  of  the  company's  variable- 
speed,  direct-current  motor  for  use  in  driving  tools, 
etc.  A  representative  line  of  electrical  measuring  in- 
struments, switches,  rheostats  and  lamps  is  shown, 
and  surmounting  the  case  in  the  middle  of  the  ex- 
hibit is  the  first  machine  built  by  Zenobe  Gramme  in 
1869  and  presented  by  him  to  the  Institute  of  France. 
Comparing  these  machine  tools  with  those  of  Ameri- 
can manufacture,  it  is  interesting  to  note  that  many 
of  the  Gramme  machines  are  of  the  bipolar  type, 
with  the  old-style  Gramme  armature  and  windings, 
although  some  of  the  motors  are  of  the  latest  multi- 
polar enclosed  type.  The  transformers  shown  in  this 
exhibit  exemplify  the  European  practice  of  building 


Societe  Alsacienne  de  Constructions  Mccaniques. 
Fig,  3.     E.  Guinier. 

FRENCH    ELECTRICAL    EXHIBITS    AT    THE    ST.    LOUIS    EXPOSITION. 


Fig.   2 

Fig. 


Soci'^te  Gramme. 
.     Milde  &  Son. 


is  the  Societe  Alsacienne  de  Constructions  Mecan- 
iques,  and  some  few  details  of  its  machines  are  here 
given.  The  direct-connected  unit  of  1,000-horse- 
power  capacity,  installed  as  an  item  in  the  Exhib- 
itors' Power  Plant,  is  in  daily  ser\^ice.  and  the  unusual 
and  distinctly  foreign  character  of  the  exhibit  at- 
tracts no  little  attention.  The  main  exhibit  of  this 
company,  in  the  Palace  of  Electricity,  is  shown  in 
Fig.  I,  and,  in  addition  to  a  large  collection  of 
photographs  of  notable  installations,  three  ingenious 
mechanisms  are  shown,  the  most  interesting  of  which 
is  the  three-phase  reversible  booster  shown  in  the 
center  of  the  exhibit.  This  is  a  distant-control 
booster,  of  the  induction  type,  by  means  of  which  the 
voltage  of  a  system  may  be  either  raised  or  lowered 
by  infinitesimal  steps.  The  essentials  are  a  vertical 
rotor,  similar  to  that  of  an  induction  motor^  con- 
nected by  means  of  v.'orm  gears  to  the  control  motor 
shown  at  the  top,  and  a  stator,  similar  to  that  of  an 
ordinary  induction  motor,  the  three  windings  being 
connected  in  series  with  the  three  mains.  The  rotor 
is  in  shunt  with  the  system.  The  closing  of  a  switch 
on  the  switchboard  throws  the  gear  of  the  control 
motor  into  mesh  with  that  on  the  rotor  shaft,  per- 


connected  in  multiple  with  the  system,  and  ^the 
booster  operating  in  connection  with  the  motor  has 
its  stator  connected  in  the  same  way.  The  rotors 
are  so  connected  that  their  electromotive  forces  are 
uni-directional,  or  in  opposition,  and  the  speed  may 
thus  vary  as  the  result  of  variation  of  voltage  be- 
tween the  brushes  of  the  motor,  without  any  rheo- 
static  losses,  and  at  practically  the  same  high  effi- 
ciency at  all  speeds.  When  the  windings  are  con- 
nected in  series,  the  maximum  speed  is  greatly  in 
excess  of  the  synchronous  speed,  and  increases  when 
the  electromotive  force  of  the  booster  increases.  The 
motor  thus  fulfills  the  requirements  of  high-starting 
torque,  high  speed  on  no  load,  and  decreasing  speed 
as  it  is  loaded.  The  same  considerations  hold  in  the 
case  of  the  use  with  single-phase  current,  the  motor 
operating  on  the  repulsion  principle.  The  booster 
used  in  connection  with  these  motors  is  capable  of 
changing  the  pressure  between  the  limits  of  25  to 
195  volts,  the  normal  line  voltage  being  no  volts. 
The  current  required  per  phase  is  70  amperes. 

The  Societe  Gramm.e  has  arranged  an  excellent 
display  (Fig.  2)  consisting  chiefly  of  machine  tools. 
grinders,   drills,    buffers,    etc.,   a   milling  machine,   a 


three-phase  transformers,  and  even  those  for  single- 
phase  working  differ  widely  from  domestic  lines, 
The  exhibit  also  includes  several  cells  of  accumu- 
lator. 

Two  exhibits  that  attract  a  great  deal  of  attention 
are  those  of  E.  Guinier  and  of  Milde.  These  are 
shown  in  the  accompan3'ing  pictures  (Figs.  3  and  4, 
respectiveljOt  3"^  from  these  it  will  be  seen  that  the 
French  reputation  for  beautiful  effects  in  brass  and. 
bronze  electroliers  and  lamps  has  been  sustained.. 
All  of  the  pieces  are  exquisite  in  design  and  work- 
manship, and  one  in  particular,  in  the  booth  of. 
Guinier,  is  particularly  striking.  It  represents  three 
monkeys  playing  with  bubbles,  the  latter  being  large 
globes  of  iridescent  glass.  The  sculptor  Mcliodon 
is  responsible  for  this  clever  conception.  In  this 
same  booth  is  also  shown  a  frieze  of  brass  electro- 
liers resembling  a  peculiar  vine,  the  flowers  of  which 
hang  in  grapelike  clusters.  Within  each  cluster  is  a, 
miniature  incandescent  lamp,  and  the  design  of  the. 
wall,  molding  and  ceiling  is  skillfully  carried  out, 
using  the  same  flower  as  a  motif. 

An  interesting  display  of  the  new  "electric-pearl" 
system   of  lighting,   devised   by   Weissmann,   is   also 
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made,  and  a  second  installation  of  this  beavitifnl 
novelty  is  shown  in  the  French  costume  exhibit  in 
the  Manufactures  liuilding. 

Chief  among  the  exhibitors  of  wire  and  cable  is 
the  Conipagnic  des  Trcfilcries  du  Havre  of  Paris, 
whose  display  is  shown  in  Fig.  5.  A  sample  of  line 
work  is  also  shown,  illustrating  the  use  of  iron  poles 
and  cross-arms,  etc. 

Grammont,   one   of   the   largest   manufacturers   of 


FIG.  5.       EXHIBIT   OF    COMPAGNIE    DES   TREFILERIES   DU 
HAVRE   AT   ST.    LOUIS   EXPOSITION. 

cable,  has  a  small  but  interesting  case  (Fig.  6),  while 
exhibits  of  a  similar  class  arc  made  by  Geoffroy  & 
De  Lore,  -the  Socic;c  Industrielle  des  Telephones  and 
the  Societe  Francaise  des  Cables  Electriques.  This 
latter  company  also  shows  some  sections  taken  from 
cable  damaged  by  the  eruption  at  Martinique. 

The  French  Carbon  Company  has  on  exhibition 
some  carbons  fully  five  feet  long  and  about  a  foot 
square — considerably  larger  than  anything  shown  by 
a  domestic  exhibitor. 

The  Leclanche  Battery  Company  shows  batteries 
of  the  carbon-zinc-salammoniac  type  adapted  to  au- 
tomobile and  launch  service,  motor-cycles  and  gen- 
eral open-circuit   work. 

The  storage  battery  exhibited  by  Henri  Fredet 
possesses  several  interesting  features  and  is  meeting 
a  ready  market  in  France  on  account  of  the  low 
cost  and  high  efficiency.  While  the  use  of  negative 
electrodes  of  mi.xed  oxides  is  not  unusual,  still  this 
is  not  the  case  with  positive  electrodes  of  the  same 
type,  although  such  a  formation  is  superior  both  as 
regards  capacity  and  cost  of  manufacture,  the  chief 
objection  being  the  inevitable  breaking  away  and 
disintegrating  of  the  active  matter.  This  liability  to 
fall  apart  has  been  overcome  in  the  cells  in  question 
by  means  of  a  chemical  process,  the  object  being 
to  obtain  without  compression  a  perfect  cohesion  of 
the  paste ;  to  preserve  the  outer  layers  from  a  too 
energetic  electrolytic  attack ;  to  enable  the  acidity 
of  the  electrolvte,  and  consequently  the  extent  of 
output,  to  be  incrca.^ed  without  danger,  and  to  elimi- 
nate from  the  electrolyte  injurious  chemical  impuri- 
ties. These  considerations  have  been  realized  by 
the  addition  of  a  single  compound  to  the  mixture  of 
lead  oxide ;  this  chemical  is  hydrosulphite  of  am- 
monia, and  its  action  is  all  that  can  be  desired.  An 
automatic  fuse,  almost  self-restoring,  is  an  interest- 
ing item.  This  consists  of  a  small  tidjc  of  inflam- 
mable material  filled  with  mercury  and  having 
a  capillary  perforation.  When,  due  to  a  higher  cur- 
rent or  pressure,  the  mercury  is  forced  apart  by 
the  formation  of  an  arc,  the  simple  pressure  of  the 
thumb  on  a  small  rubber  bulb  restores  the  fuse  to 
its  original  state.  In  this  invention  a  capillary  tube 
is  employed,  which  is  divided  longitudinally  and 
imbedded  in  a  springy,  elastic  material.  The  whole 
is  fastened  to  a  hood,  and  a  pressure  stud  is  mounted 
on  the  lop.  Tile  sjiace  between  the  two  rubber  caps 
is  fdled  with  mercury,  so  that  the  current  can  pass 
freely  from  the  screw  thread  on  the  casing  through 
the  copper  wire  attached  to  the  upper  socket.  In 
the  case  of  short-circuiting  the  mercury  is  vaporized 
and  the  current  is  iiUerrupted.  To  re-establish  the 
original  conditions  it  is  simply  necessary  to  exert 
a  small  pressure  on  the  rubber  cap,  when  mercury 
is  forced  into  the  capillar>'  tube,  and  the  switch 
is  ready   for  use. 

A  rather  striking  exhibit  is  that  of  the  Apparcil- 
lage  Electrique  Grivolas,  shown  in  Fig.  7.  This  dis- 
play is  made  up  principally  of  small  electrical  ap- 
paratus,  such   as    switches,   rosettes,   insulators,    fuse 
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blocks,  etc.,  artistically  arranged  on  several  fine  pan- 
els of  finished  wood. 

Altogether  there  are  nearly  100  exhibitors  in  this 
section,  and  many  of  these  are  well  worthy  of  a 
careful   inspection   by  the  electrical   fraterniiy. 


Testing  Primary  Circuits  for  Grounds. 

[I'lom  the  (Jiic'slion  Hon  of  llie  Iowa  I^lectrical  Association.! 

Question. 

In  testing  primary  circuits  for  grounds,  how  is  it 
accomplished  ? 

Answers. 

Perry  Electric  Light  Company,  Perry,  Iowa :  With 
a  magneto  when  the  current  is  off  and  with  a  ground 
detector  when  the  current  is  on. 

Iowa  City  Electric  Light  Company,  Iowa  City: 
Primary  circuits  can  he  easily  and  safely  tested  for 
grounds  with  a  static  ground  detector  in  circuit  on 
main  switchl)oard. 

Brice  Gas  and  Electric  Company,  Mason  City, 
[owa :  We  deem  it  essential  to  have  a  static  ground 
detector  in  the  primary  wires  at  all  times.  This 
is  the  only  correct  method  of  testing  for  grounds 
in  the  primary  circuits  where  the  circuit  is  constantly 
in  use.  As  soon  as  a  ground  is  discovered  the  line- 
men arc  notified  to  remove  it  as  soon  as  possible. 

Marengo  Electric  Light  and  Power  Company,  Ma- 
rengo, Iowa :  With  the  Westinghouse  ground  de- 
tector. 

Cherokee  Electric  Company:  We  have  an  elec- 
trostatic delecor  connected  to  the  bus  bars  continu- 
ally, and  in  addition  we  use  a  small  transformer  and 
a  voltmeter  with  switch  so  arranged  that  we  can  put 
the  primaries  of  the  transformer  between  any  line 
wire  and  the  earth,  wdiich   will,   of  course,  indicate 
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FIG.    6. 


EXHIBIT    OF    A.    GRAMMONT   AT    ST.  LOUIS 
EXPOSITION. 


grounds,  if  any,  on  the  opposite  side  of  circuit.  This 
method  is  very  cheap  and  is  practical. 

Cedar  Rapids  Electric  Light  and  Power  Company : 
We  use  Westinghouse  transformer  and  voltmeter 
type  for  regular -tests.  We  also  have  static  ground 
detectors,  but  do  not  entirely  rely  on  them,  as  we 
have  frequently  found  quite  heavy  grounds  to  exist 
on  both  legs  of  a  circuit  (of  about  same  resistance), 
and  the  static,  being  balanced,  did  not  indicate  the 
trouble. 

J.  G.  Boyd,  Sioux  City,  Iowa:  When  alive,  with 
usual  switchboard  ilevice  ;  when  dead,  magneto. 


Government  Coastwise  Space-telegraph 
Stations  to  be  Controlled  by  Navy. 

Control  of  the  coastwise  space-telegraph  stations 
now  in  operation  by  the  government  lias  been 
awarded  to  the  navy  by  the  action  of  the  President, 
who  on  August  ist  approved  the  recommendation 
of  the  board  appointed  by  him  some  time  ago,  of 
which  Rear  Admiral  Robley  D.  Evans  was  president, 
and  whose  duty  was  to  pass  on  the  entire  question 
of   space   telegraphy. 

The  report  recommends  that  in  view  of  the  fact 
that  the  space-telegraph  coastwise  stations  are  a 
part  of  the  country's  defense,  and  therefore  belong 
to  a  military  branch  of  the  government,  and  be- 
cause they  are  more  important  to  the  navy  than 
to  the  army,  the  navy  shall  l>e  given  the  control  of 
them.  Exception  in  favor  of  the  army  is  made, 
however,  in  the  case  of  those  coastwise  stations  nec- 
essary for  communication  between  the  various  army 
posts  along  the  coast,  provided  these  do  not  inter- 
fere with  the  other  coastwise  stations.  The  army, 
it  is  reconnnended,  also  shall  have  control  of  such 
space-tclcgraph  stations  on  the  inland  frontier  as 
are  necessary  to  satisfactory  communication,  and 
of  the  stations  in  Alaska,  where  space  telegraphy  is 
the  only  means  of  communication. 
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Renewal  of  Lamps  During  Peak  Load. 

The  Madison  (Wis.)  Gas  and  Electric  Company 
contributes  some  figures  on  the  subject  of  lamp  re- 
newals to  the  "Wrinkles"  department  of  the  National 
Electric  Light  Association : 

In  a  station  having  a  pronounced  peak  load  for 
only  a  short  period  during  the  holiday  season  a 
material  saving  may  be  brought  about  by  making  a 
wholesale  renewal  of  all  lamps  on  the  line,  sub- 
stituting lamps  of  a  high  efficiency  for  the  short 
time  of  peak  load. 

Assume  the  station  running  on  3.5-watt  lamps  to 
be  full  loaded  so  that  any  additional  load  will  re- 
quire additional  generating  and  distributing  equip- 
ment, it  is  perfectly  proper,  then,  to  credit  on  one 
side  of  the  balance  the  interest  and  depreciation  on 
the  investment,  wdiich  will  be  saved  by  a  substitution 
of,  say,  a  3.1-watt  lamp,  for  with  the  same  equip- 
ment of  station  and  line  it  will  be  possible  to  furnish 
current  for  11.4  per  cent,  more  lamps;  and  against 
this  must  be  charged  the  additional  expense  that 
will  be  incurred  by  the  increased  cost  of  lamp  re- 
new^als  for  the  short  period. 

Assume  three  per  cent,  regulation  on  the  line,  and 
the  3.1-watt  lamp  gives  a  life  of  263  hours  before 
dropping  to  So  per  cent,  of  its  initial  candlepower, 
wdiile  492  hours  life  is  obtained  from  the  3.5-watt 
lamp;  or  there  is  a  loss  in  lamp  life  of  229  lamp- 
hours  per  lamp  for  each  substitution  wdiich  is  made. 
If  a  station  with  42,000  connected  lamps  is  consid- 
ered, this  will  represent  an  additional  cost  corre- 
sponding to  9,618,000  lamp-hours,  provided  each 
3.1-watt  lamp  is  used  to  the  extent  of  its  useful  life. 

Tlie  cost  of  lamp  renewals  being  made  up  of  the 
cost  of  the  lamp,  which  will  be  assumed  at  17  cents, 
plus  the  cost  of  labor  of  photometering  and  changing 
at  1%  cents  per  lamp,  gives  a  total  lamp  renewal 
cost  of 

17  +  1-5 

=  0.00037 

492 
per  lamp-hour,  and  having  lost  9,618,000  lamp-hours, 
the  expense  incurred  due  to  additional  lamp  renewals 
would  amount  to  $3,558.66,  provided  all  of  the  useful 
life  of  each  lamp  were  used  up,  or  the  lamps  burned 
263  hours  each. 

In  the  station  under  consideration  the  actual  aver- 
age burning  of  each  lamp  during  the  month  of  De- 
cember amounts  to  45  hours,  so  instead  of  an  ex- 
pense of  $3,558.66  for  the  increased  lamp  renewals 
that  would  be  occasioned  the  expense  would  be 
45 

=  17.1  per  cent,  of  $3,558.66,  or  $622.76, 

263  ^ 

and  to  back  against  this  there  would  be  saved  inter- 
est at  six  per  cent,  and  depreciation  at  six  per  cent,  or 
1 1.4  per  cent,  of  the  investment  of  42,000  lamps, 
which  can  be  fairly  taken  at  $ro  per  lamp.  This 
would  amount  to  an  annual  expense  of  $5,745.60  fixed 
expense  due  to  interest  and  depreciation,  or  by  the 
sul)stitution  of  the  3.1-watt  lamp  for  the  month  there 


FIG.     7.       EXHIBIT   OF    THE    APPAREILLAGE    ELECTRIQUE 
GRIVOLAS   AT   ST.    LOUIS   EXPOSITION. 

would   De  a  net  saving  to  the  company  of  $4,500.80 
per  annum. 

Another  factor  should  come  into  consideration  at 
this  point,  and  that  is  that  the  consumer  is  using 
a  smaller  amount  of  energy  for  a  o-jven  amount  of 
illumination  during  this  short  period,  and  he  is  ben- 
efited during  this  time  by  having  a  decreased  bill,  to 
which  he  will  raise  no  objection,  while  the  station 
will  have  its  kilowatt-hour  sales  curtailed  by  an 
amount  equal  to  the  difference  in  lamp  efficiency, 
provided  the  consumer  is  paying  for  his  current  on  a 
straight  meter  basis. 


August  6,  1904 

Recent  Single-phase  Railway  Improve- 
ments. 

Two  inventions  of  importance  relating  to  single- 
phase  railwaj^  operation  have  recently  been  patented, 
one  by  Charles  F.  Scott  and  the  other  by  Benjamin 
G.  Lamme,  both  of  Pittsburg.  Both  relate  in  gen- 
eral to  the  control  of  single-phase  motors  for  railway 
work 

Mr.  Scott  in  his  invention  seeks  to  provide  a 
means  by  which  the  desired  relation  between  the 
armature  and  field-magnet  windings  in  single-phase 
motors  may  be  maintained  and  at  the  same  time  a 
different  amount  of  current  may  be  supplied  to  the 
armature  winding  from  that  which  is  supplied  to 
the  field-magnet  winding. 

It  has  often  been  proposed  hitherto  to  use  single- 
phase  alternating-current  energy  for  operating  motors 
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head  conductor  supplied  with  energy  from  a  single- 
phase  alternating-current  generator,  and  as  con- 
nected to  one  terminal  of  the  primary  winding  (4) 
of  a  transformer  (5),  mounted  on  the  car,  the  other 
terminal  of  the  primary  winding  of  the  transformer 
being  connected  to  the  return  conductor,  here  ihdi- 
cated  as  tlie  rails.  It  will  be  understood  that  what 
is  known  as  a  third  rail  or  other  forms  of  construc- 
tion may  be  employed  instead  of  the  overhead  trol- 
ley. The  motor  armature  (7)  is  connected  in  series 
with  the  secondary  (8)  of  a  transformer  (9),  and 
the  field  magnet  is  con- 
nected in  series  with  the 
secondary  (11)  of  a  trans- 
former (12).  The  pri- 
mary of  the  transformer 
(9)  has  one  terminal  con-  3" 
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The  inductional  form  of  voltage  regulator  is  the 
one  here  shown,  which  is  diagrammatically  illus- 
trated at  (i),  it  being  supported  in  a  suitable  man- 
ner and  in  a  suitable  position  on  the  vehicle,  which 
is  propelled  by  motors  (3)  here  shown  as  two  in 
number.  It  is  to  be  understood,  however,  that  a 
greater  number  of  motors  may  be  utilized,  and,  in 
fact,  where  large  vehicles  are  employed  and  it  is  de- 
sired to  operate  at  high  speeds  it  will  probably  be 
found  advantageous  to  employ  at  least  four  motors. 

The  current   for  operating  the  motors  is   derived 


Fig.  I.    Car  Equipped  with  Scott's  Motor  and  Controller. 
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Fig.  2.     Car  Equipped  with  Lamme  Propelling  and  Controlling  Mechanism. 


in  which  the  field-niagnet  and  armature  windings 
are  connected  in  series  and  to  vary  the  speed  of 
operation  of  the  motors  by  varying  the  electromotive 
force.  In  such  cases,  however,  it  has  not  been  possi- 
ble to  supply  the  field-magnet  windings  and  the 
armature  windings  with  different  amounts  of  current, 
whereas  the  design  and  operation  of  motors  of  this 
character  make  it  desirable  in  certain  cases  and 
under  certain  circumstances  to  utilize  different  cur- 
rents in  the  two  members  of  the  motor  and  at  the 
same  time  to  maintain  a  constant  and  definite  ratio 
between  the  currents  in  the  two  members.  This  is 
done   so   that   any   variation   in   the   current   in   one 
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FIG.     3        RECENT   SINGLE-PHASE  RAILWAY  IMPROVEMENTS. 
— AUTOTRANSFORMER   IN   SERIES   WITH    FIELD. 

may  be  accompanied  by  a  proportionate  variation 
in  the  other,  thus  rendering  the  operation  of  the 
motor  similar  to  that  of  an  ordinary  series  motor. 
Mr.  Scott  proposes  to  accomplish  this  result  by  em- 
ploying one  or  more  series  transformers.  It  is  well 
known  that  the  currents  in  the  primary  and  the  sec- 
ondary circuits  of  such  a  transformer  bear  a  constant 
ratio,  which  in  turn  depends  upon  the  ratio  between 
the  turns  in  the  primary  and  secondary  windings.  If 
the  primary  windin.g  of  such  a  transformer  be  con- 
nected in  the  supply  circuit  .and  the  secondary  cir- 
cuit be  connected  to  one  element  of  the  motor,  then 
the  current  in  the  latter  will  be  proportional  to 
that  in  the  supply  circuit;  but  its  absolute  amoimt 
may  be  either  greater  or  less,  depending  upon  the 
windings.  A  series  transformer  may  be  employed 
with  either  element  of  the  motor,  and  the  other  may 
be  connected  directly  in  the  supply  circuit,  or  two 
series  transformers  may  be  employed,  one  for  each 
element  of  the  motor.  The  series  transformer  or 
transformers  may  be  either  of  the  ordinary  two-coil 
type  or  of  the  single-coil  type. 

Fig.  I  is  a  side  elevation  of  a  car  provided  with 
a  propelling  motor  and  a  controller,  the  windings  of 
the  motor  and  the  controlling  apparatus  being  shown 
diagrammatically.  The  car  is  shown  as  prm'ided 
with  a   trolley,   which  takes  current  from  an  over- 
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nected  to  one  terminal  of  the  secondary  winding 
(14)  of  the  main  transformer  (5),  and  i's  other 
terminal  is  connected  to  one  terminal  of  the  primary 
(J5)  of  the  transformer  (12).  The  other  terminal 
of  the  primary  (15)  is  connected  to  a  switcharm, 
which  is  so  constructed  and  arranged  as  to  vary 
the  active  length  of  the  secondary  winding  of  the 
transformer  ts),  and  thus  vary  the  voltage  impressed 
upon  the  windings  (13)  and  (15).  The  local  sup- 
ply circuits,  which  respectively  include  the  field  mag- 
net winding  and  the  armature,  provide  a  series  rela- 
tion for  the  armature  and  field  magnet  by  reason 
of  the  fact  that  the  primary  windings  (13)  and  (15) 
are  connected  together  in  series.  Any  desired  ratio 
between  the  current  in  the  armature  and  that  in  the 
field  winding  may  be  secured  by  placing  suitable 
numbers  of  turns  upon  the  two  series  transformers 
in  accordance  with  well-known  Jaws. 

Fig.  ^  is  a  modification  in  which  an  autotrans- 
former  (17)  is  connected  in  series  with  the  field- 
magnet  winding  (io»)  in  the  local  supply  circuit 
and  the  secondary  portion  of  the  autotransformer 
winding  is  connected  across  the  terminals  of  the 
armature  (7).  By  means  of  this  arrangement  the 
current  in  the  armature  winding  will  be  greater  than 
that  in  the  field-magnet  winding.  The  advantage 
resides  in  the  fact  that  the  current  supplied  to  the 
combination  of  field-magnet,  armature  and  trans- 
former windings  may  be  much  less  and  the  voltage 
materially  higher  than  would  be  possible  if  the  trans- 
former were  omitted  and  the  field  magnet  were 
wound  to  take  the  same  current  as  that  which  passes 
through  the  armature  winding,  it  being  a  fixed  con- 
dition that  the  armature  current  and  voltage  shall 
not  exceed  a  certain  predetermined  value. 

The  voltage  across  the  combination  of  parts  when 
the  transformer  is  used  may,  if  necessary,  be  two 
or  three  times  as  high  as  that  which  would  be  possi- 
ble if  the  transformer  were  not  used.  It  may  be 
possible,  therefore,  to  supply  the  combination  di- 
rectly from  the  controller  and  in  certain  cases  di- 
rectly from  the  main  circuit. 


from  a  supply  circuit  carrying  single-phase  current, 
one  side  of  which  is  indicated  as  an  overhead  trol- 
ley wire  and  the  other  side  as  the  track  rails. 

The  current  from  the  trolley  passes  to  one  ter- 
minal of  an  autotransformer  (7),  the  other  ter- 
minal of  which  may  be  connected  to  the  other  con- 
ductor (5)  of  the  circuit  in  the  usual  manner.  Cur- 
rent from  the  trolley  also  passes  to  one  terminal  of 
the  winding  (9)  of  the  stationary  member  (10)  of 
the  regulator  (i),  the  other  terminal  of  the  winding 
(9)  being  connected  to  the  motors  by  conductors 
(11)  and  (12),  so  that  they  are  supplied  in  parallel, 
series  connection  of  the  motors  being,  however, 
within  the  scope  of  the  invention. 

An  intermediate  point  in  the  winding  of  the  au- 
-  totransformer  is  connected  by  a  conductor  (13)  to 
one  terminal  of  the  winding  (14)  of  the  secondary 
member  (15)  of  the  voltage  regulator,  and  the  other 
terminal  of  this  winding  is  connected  by  means 
of  conductors  (11)  and  (12)  to  the  motors. 

The  member  (15)  of  the  regulator  may  be  rotated 
to  effect  inductionally  the  desired  voltage  regulation 
or  adjustment  by  any  suitable  means. 

It  will  be  clearly  understood  without  detailed  de- 
scription that  rotation  of  the  member  (15)  in  one 
direction  from  a  given  position  with  relation  to  the 
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The  patent  granted  to  Mr,  Lamme  provides  a 
means  for  facilitating  the  speed  control  and  also  for 
minimizing  the  strains  exerted  upon  the  controlling 
apparatus   by   variations   in   voltage. 

In  Fig.  2  is  illustrated  a  railway  car  equipped 
with  propelling  and  controlling  mechanism  in  ac- 
cordance \\  ith  Mr.  Lamme's  invention,  which  has  to 
do  more  particularly  with  the  means  for  var>'ing 
the  voltage  supplied  to  the  motors.  Such  voltage 
variation  may  be  obtained  either  by  varying  the 
active  length  of  one  of  the  windings  of  a  trans- 
former, the  secondary-  of  which  is  connected  to  the 
motor  circuit  and  the  primary  of  which  is  connected 
either  directly  or  indirectly  to  the  supply  or  trolley 
circuit,  or  it  may  be  effected  by  mechanical  adjust- 
ment of  the  two  members  of  the  transformer,  the 
one  with  reference  to  the  other,  so  as  to  effect  an 
inductional  variation  in  voltage,  or  the  two  may 
be  combined  if  desired. 


FIG.    4.       RECENT    SINGLE-PHASE    RAILWAY    IMPROVEMENTS 
— WINDING    OF    VOLTAGE    REGULATOR    BRIDGING    AUTO- 
TRANSFORMER. 

member  (lo)  will  serve  to  raise  the  voltage  of  the 
motor  circuit  and  that  rotation  in  the  other  direction 
will  serve  to  lower  such  voltage. 

The  special  arrangement  of  circuits,  which  con- 
stitutes the  present  invention,  may  be  clearly  seen 
by  reference  to  Fig.  4;  that  is  to  say,  the  winding 
(9)  of  the  voltage  regulator  is  connected  directly 
across  from  the  trolley  or  supply  circuit  to  the 
motor  circuit  so  as  to  bridge  both  the  autotrans- 
former (7)  and  the  winding  (14)  of  the  other  mem- 
ber of  the  regulator.  By  reason  of  this  arrangement 
of  circuits  when  the  voltages  supplied  to  the  motors 
exceed  that  represented  by  the  point  of  connection 
between  the  conductor  (13)  and  the  winding  (7)  — 
i.  e.,  when  the  voltages  correspond  to  running 
speeds — a  portion  of  the  current  taken  by  the  motors 
flows  directly  through  the  primary  winding  (9)  in 
shunt  to  the  secondary  of  the  regulator  and  to  the 
transformer  iy),  thus  relieving  the  windings  to  that 
extent,  and  consequently  permitting  the  regulator  to 
work  at  a  relatively  low  degree  of  induction  and  at 
a  reduced  current. 

When  the  motors  are  supplied  with  relatively 
low  voltages  to  obtain  proper  starting  and  accelerat- 
ing speeds,  the  secondar>-  windings  of  the  regulator 
does  a  larger  share  of  the  work  of  voltage  variation, 
and  the  regulator  is  worked  at  materially  higher  de- 
grees of  induction.  It  follows,  therefore,  that  the 
regulator  operates  for  only  brief  periods  at  high 
degrees  of  induction,  that  the  average  losses  will 
be  much  less  than  with  the  usual  arrangement  of 
circuits,  and  that  the  combination  is  therefore  par- 
ticularly well   adapted  for  continuous  .ser\'ice. 
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Novelties  in  Accumulators. 

The  literature  of  accumulator  patents  shows  little 
variety.  The  flood  of  inventions,  which  have  no 
value  except  in  the  minds  of  their  authors,  is  quite 
slowlv  subsiding.  These  are  sometimes  susceptible 
of  practical  exploitation,  but,  with  lew  exceptions, 
they  are  mere  variations  of  successful  inventions 
already  in  commercial  use.  .An  anonymous  writer 
says:  "The  larger  manufacturers  arc  neglecting 
more  and  more  the  theoretically  beautiful  discoveries 
of  late  years,  which  have  no  practical  value,  aiid  con- 
'  tinue  to  construct  their  accumulators  in  the  simplest 
manner  possible  on  well-known  lines.  As  a  result 
the  commercial  article  today  is  pretty  much  one 
thing,  except  the  trademark." 

An  enumeration  of  the  innovations  in  the  mitter 
of  chemical  helps  to  the  plain  lead  plate  would  be 
superfluous.  .\  writer  in  the  Zcitschrift  fiir  Elektro- 
chcmie,  in  an  article  on  this  subject,  descrilKS  those 
inventions  which  present  some  interest.  For  a  long 
time  the  constructors  have  increased  the  sizes  of 
their  plates,  aiming  to  expose  the  largest  surface 
possible,  until  now  the  robust  and  economical  plates 
are  not  objectionable  except  in  few  instances,,  and 
are  of  large   importance   in   stationary   installations. 

To   accomplish    the   greatest    possible    surface    ex- 
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FIGS.    I,    2    AND    3.        ACCUMULATOR     PLATES   OF    THE 
AKKUMULATOREN    AND   ELECKTRICIT.\TSWERKE. 

posure  nearly  ever}'  imaginable  method  has  been 
adopted.  The  majority  of  these  plates  are  made  by 
casting. 

Franke  (German  patent  No.  119,266,  iSggl  claimed 
a  casting  machine  for  forming  the  Lehmann  and 
Mann  plates  in  which  the  cut  is  zigzag  in  form 
(German  patent  No.  100,137,  1897).  The  shells  of  the 
mold  are  furnished  with  plates  arranged  alternatel}-, 
corresponding  to  the  furrows  in  the  casting.  The 
essential  point  is  that  the  plates  corresponding  to 
the  furrows  may  be  withdrawn  from  the  casting 
readily,  and  permit  this  to  be  easily  removed  from 
the  mold.  Lehmann  and  Mann  claim  a  modification 
of  this  process    (German  patent   No.   126.320,   1S9S). 

Plates  of  the  .-Vkkumulatoren  and  Elecktricitats- 
werke,  preceding  W.  .\.  Boese  &  Co.  (German  pat- 
ents Ncs.  104.243  and  115,006).  are  shown  in  Figs. 
I,  2  and  3.  The  points  and  bases  of  the  hatchet 
surfaces  (Fig.  2)  are  on  the  same  line.  Fig.  3  shows 
how  the  points  and  bases  are  in  contact.  Now  the 
plates  being  pasted  comprise  two  elements  of  a  sort 
cf  network  character — one  of  active  matter,  the 
other  of  lead.  This  disposition  should  insure  good 
stability'  and  good  I'tilily. 

B.  Kuettner's  pl.:ites  (American  patent  No.  6go.- 
589,  and  English  No.  15,463)  are  shown  in  Figs. 
4  and  5.  The  electrolyte  can  readily  circulate  through 
the  plate,  and  the  current  is  well   equalized. 

R.  J.   Gulcher    (English  patent  No.   14,086)    alter- 


FIGS.     4    AND    5         B.   KUETTNER  S  PLATES,  SHOWING  LARGE 
OPENINGS    FOR   CIRCULATION    OF   ELECTROLYTE, 

nates  the  lead  plates  of  0.25  to  0.4  millimeter  thick- 
ness with  strips  of  paner.  These  strips  are  shorter 
than  the  lead  plates.  The  latter  are  then  joined  by 
soldering  to  a  metallic  frame,  and  the  paper  is  re- 
moved   by    concentrated    sulphuric    acid. 

Von  Berks  &  Rcgner  (German  patent  No.  118.- 
996)  plow  the  lead  plates  in  much  the  same  manner. 

In  the  German  patent  No.  118,096  and  English 
patent  No.  11,509,  followed  by  Boese  &  Co.,  is 
advocated  casting  the  plate  as  seen  in  Fig.  6,  then,  by 
successive  treatment  by  rolls  (a),  (b)  and  (c)  of 
the  apparatus  in  Fig.  10,  reducing  it  to  the  form 
shown  in  Fig.  9.  The  lead  is  preferably  covered 
with  a  thin  coating  of  active  material.  The  plate 
can  be  thus  reduced  to  0.05  millimeter  in  thickness. 

The  surface  thus  developed  is  equal  to  11  times 
the  reduced  size  of  the  plate.    Even   100  times  this 
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may  be  accomplished  were  it  advantageous.  These 
blocks  of  lead  are  mounted  in  a  frame  of  metal. 

E.  Andreas  (German  patent  No.  114,118)  works 
his  plates  with  a  chisel-shaped  cutter  (Fig.  11). 
At  each  movement  of  the  knife  (c)  the  table  (b), 
the  inclination  of  which  is  constant,  and  which  sup- 
ports the  plate,  throws  up  a  furrow.  Figs.  12,  13  and 
14  show  the  variations  which  may  be  produced. 

W.  Slockmeyer  (German  patents  No.  135,080  and 
No.  128,068)  shows  a  form  for  supplying  a  great 
surface,  at  the  same  time  decreasing  the  manual 
labor.  A  band  of  lead,  coming  from  the  rolls,  is 
led  by  a  mechanical  arrangement  imder  knives  which 
cut  the  two  edges  of  the  lead.     This  band,  thus  cut, 


FIGS.    O.    7.    S    AND    9.       ACCUMULATOR  PLATES    OF  BOESE  & 
CO. 

is  carried  under  a  knife,  which  automatically  cuts 
it  into  proper  length  to  be  massed  in  plates. 

Rudy  (German  patent  No.  128,030)  cuts  the  leaves 
in  a  plate  by  means  of  circular  knives,  revolving  in 
a  direction  opposite  that  of  the  plate. 

In  Englemann's  machine  (English  patent  No.  21,- 
201)  the  plate  is  cut  by  two  knives  in  the  form  of 
a  comb. 

In  Gottfried  Hagen's  patent  (German,  No.  116,- 
924)  the  plates,  forming  an  aggregated  plate  of  large 
dimensions,  are  furrowed  alternately  from  top  to 
bottom  and  bottom  to  top  by  a  cutter,  after  which 
they  are  put  together,  as  shown  in  Fig.  15.  This 
arrangement    facilitates    the    escape    of   the    gas. 

As  to  the  forming  of  the  surface,  the  processes 
are  .  either  purely  chemical  or  electrolytic.  In  the 
latter  case  the  anion  must  be  capable  of  forming 
a    soluble   salt   of  lead. 

Thtr  process  of  H.  Beckmann  (German  patent  No. 
110,228)  rests  on  the  use  of  pure  sulphurous  acid,  or 
a  mixture  of  sulphite,  or  of  a  hyposulphite,  with  the 
.sulphurous  acid.  As  the  anion  SOj  is  finally  changed 
into  SOtH;,,  this  process  has  the  advantage  of  pre- 
venting the  attacking  of  the  electrodes  after  forma- 
tion. 

C.  Luckow  (English  patent  No.  24.960.  German 
patent  No.  137,076)  uses  as  a  formation  bath  alkaline 
hydrate  solutions.  The  formation  of  the  positives 
terminates  in  CO^K;. 
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FIG.    10.       MACHINE   FOR   ROLLING   ACCUMULATOR   PL.\TES. 

The  German  patent  No.  127,275  advocates  the  use 
of  sulphurous  hydrogen  in  very  dilute  sulphuric  acid. 

Kriiger  &  Co.  (German  patent  No.  109.921)  pre- 
cipitate spong}-  lead  by  either  chemical  or  electrolytic 
action. 

According  to  the  German  patent  No.  132,450  of 
Franz  Peters,  ammoniacal  solutions  of  two  per  cent, 
(with  or  without  the  addition  of  a  small  amount  of 
salt)  are  effectual,  while  a  five  per  cent,  solution  is 
worthless. 

The  American  patent  No.  699,412  of  Rufus  N. 
Chamberlain  advocates  formic  acid,  or,  better,  acetic 
acid  mixed  with  sulphuric. 

H.  M.  Martin  (.American  patent  No.  704,451)  de- 
pends for  success  on  maintaining  a  certain  fixed 
temperature. 

Tlie  negative  plates  (pasted)  of  the  principal  mak- 
ers are  nearly  all  made  under  the  old,  well-known 
methods. 


Big  Pneumatic-tube  Scheme  for  London. 

.\n  organization  composed  of  some  of  the  strongest 
houses  in  ILondon,  to  be  known  as  the  British  and 
Foreign  Syndicate,  has  been  formed  in  London  for 
the  purpose  of  developing  the  pneumatic-tube  busi- 
ness in  the  Old  World.  J.  E.  Milholland  of  New 
Vork  states  that  he  has  spent  four  years  in  consum- 
mating the  plans  for  the  organization.  The  first 
construction  work  contemplated  is  the  laying  of 
95  miles  of  double  lines  of  tubes  in  London,  involv- 
ing an  expenditure  of  nearly  $15,000,000,  The  mile- 
age will  gradually  be  extended  until  the  metropolis 
is  covered  with  ab,^ut  300  miles  of  double  lines  of 
tubes.  Twelve-inch  tubes  will  be  used,  as  it  has  been 
demonstrated  that  these  are  sufficiently  large  to  carry 
between  80  and  90  per  cent,  of  everything  sold  in 
stores. 

It  is  the  intention  of  the  syndicate  to  undertake 
the  entire  delivery  of  goods  for  large  establish- 
ments, and  the  British  Postoffice  is  to  be  treated 
on  the  same  footing  as  are  other  customers. 

Mr.  Milholland  states  that  the  work  of  construc- 
tion will  be  under  charge  of  Sir  John  Wolfe  Wolfe- 
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Barp',    with    Professor   William    C.   Unwin   as    con- 
sulting engineer. 


Rubber  Famine  Not  Imminent. 

In  view  of  the  increasing  demand  for  rubber  cre- 
ated by  the  rapid  development  of  electrical  industries, 
the  reports  of  United  States  consuls  in  the  rubber- 
producing  countries  are  of  special  interest.  Some 
time  ago  one  of  our  consuls  in  Mexico  sent  in  a 
very  discouraging  report  regarding  the  future  of 
rubber  culture  in  that  countrj'.  He  took  a  very 
pessimistic  view  as  to  the  success  of  the  plantations 
recently  started  there  and  in  which  American  and 
English  capitalists  are  heavily  interested. 

From  the  United  States  consul  at  Para,  Brazil,  a 
report  has  been  received  which  gives  a  description 
of  several  very  successful  rubber  plantations  in  that 
country  which,  the  writer  claims,  demonstrates  the 
success  with  w'hich  rubber  trees  may  be  planted  and 
cultivated. 

In  this  connection  the  statements  of  the  editor 
of  the  India  Rubber  World  are  of  esnecial  interest 
and    value,    being   based,    as    they    are,    upon    actual 
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LATOR  PLATES   OF    E.    ANDREAS. 

observation  and  investigation.  The  editor,  who  is 
making  a  tour  of  inspection  in  rubber-producing 
countries,  takes  issue  with  the  Mexican  consul,  de- 
claring that  the  plantations  in  that  country  are  cer- 
tain to  become  important  sources  of  rubber.  In 
Ceylon  he  found  many  flourishing  plantations  where 
the  trees  were  raised  from  the  seeds,  demonstrating 
the  complete  success  of  this  method  of  replenishing 
the  rapidly  diminisliing  rubber  forests. 

As  there  are  vast  sections  of  the  country  not  yet 
planted,  but  which  are  adapted  to  rubber  culture, 
there  appears  to  be  no  immediate  danger  of  a  rubber 
famine  so  long  as  capital  can  be  drawn  into  the  start- 
ing of  new  plantations. 


Chicago  Street-railway  Situation. 

The  Chicago  Union  Traction  Company  and  the 
Cb-icago  Consolidated  Traction  Company  are  dis- 
satisfied with  the  assessed  valuation  of  their  proper- 
ties and  have  asked  that  a  cut  of  $4,940,267  be  made 
in  the  valuation  of  tlieir  personal  property  as  placed 
In-  the  assessors. 

Attorney  Gurley  tc!d  the  reviewers  that  the  Union 
-Traction  Company  had  submitted  to  the  assessors 
an  exact  schedule,  including  the  smallest  articles 
and  even  the  scrap  iron  owned  by  the  company.     He 
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said  that  this  schedule  showed  a  valuation  of  $7,744,- 
2S2,  but  that  the  assessors  arbitrarily  had  raised 
it  10  $10,920,379.  The  schedule  of  the  Consolidated 
Traction  Company,  he  said,  had  been  increased  by 
the  assessors  from  £1,769.567  to  $3o33.7.37.  He  asked 
that   the  board  confirm   the  companies'    schedules. 

The    valuation    of    $7,744,282    is    itemized    in    this 
way : 

Track Sz,  125.772 

Elecirical  construction 1,034,486 

Rollinc  stock 2,248.402 

Sleam  entHnesand  boilers 962,450 

Van  Buren  Street  tunnel 778.024 

Material 117.972 

Moneys 198.550 

Tools,  supplies  and  machinery 227.750 

H  orses,  waRons,  clocks,  etc ■        22.876 
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Controller  for  Electric  Furnaces. 

Woolsey  McA.  Johnson  of  I^iharpe.  Kan.,  has 
recently  patented  an  apparatus  for  controlling  elec- 
tric furnaces,  which  comprises  a  suitable  pyrometer 
or  other  device  capable  of  responding  to  and  indi- 
cating temperature  changes  within  the  furnace.  Reg- 
ulating means  for  the  furnace  circuit  and  means 
connected  with  the  pyrometer  for  operating  the 
regulator  are  also  described.  • 

In  the  accompanying  illustration  the  electric  fur- 
nace is  indicated  as  of  the  resistance  type,  the  cur- 
rent passing  between  electrodes  through  a  body  of 
the  material  or  charge  to  be  treated. 

The  furnace  is  preferably  provided  with  a  number 


able  to  introduce  the  pyrometer  into  the  reacting 
mass  within  the  chamber  at  what  may  be  called  its 
"critical  point."  By  means  of  the  milled  head  (18) 
the  adjustable  contact  (16)  is  then  brought  to  the 
point  of  the  galvanometer  scale  which  corresponds 
to  or  slightly  exceeds  the  temperature  desired.  As 
the  furnace  temperature  rises  to  this-  degree  the 
needle  makes  electrical  contact  with  the  point,  thereby 
completing  the  electric  circuit  through  battery  (19) 
and  coil  (21).  By  the  movement  of  the  soft-irOn 
core  (22)  the  contact  (23)  is  immediately  shifted 
from  V24)  to  (25).  thereby  introducing  into  the 
field  of  the  exciter  ihe  variable  resistance  (26)  and 
the  electromagnetic  cut-out  (27). 
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of  Openings,  which  are  normally  closed  by  plugs 
except  when  serving  for  the  introduction  of  the 
pyrometer.  The  pyrometer  is  shown  as  of  the  Le 
Chatelier  t^'pe  and  comprises  concentric  cylinders 
(6)  (7)  of  refractory  material,  such  as  magnesia 
or  siloxicon,  the  end  of  the  outer  cylinder  being 
sealed  over  the  open  end  of  the  inner  cylinder.  The 
wires  (8)  (9),  which  may  consist,  respectively,  of 
platinum  and  of  platinum  alloyed  with  10  per  cent. 
of  rhodium  or  of  nickel  and  iron  or  of  other  suit- 
able dissimilar  metals,  are  located  within  the  re- 
spective compartments  formed  by  the  concentric 
cylinders  and  are  united  by  soldering  or  otherwise 
at  or  near  the  inner  end  of  the  pyrometer  at  (10). 
The  outer  ends  of  the  wires  are  connected  to  binding 
posts  upon  the  pyrometer,  and  from  these  binding 
posts  electrical  connection  is  made  to  the  binding 
posts  of  a  suitable  galvanometer.  This  galvanom- 
eter ma}-,  if  desired,  be  provided  with  a  scale, 
which  may  be  conveniently  graduated  in  degrees 
of  temperature  as  determined  for  the  particular  in- 
strument The  indicating  needle  (12)  is  preferably 
of  platinum,  is  insulated  from  the  movable  coil  (13), 
and  is  provided  with  a  metallic  contact  (14)1  dipping 
into  mercury.  A  second  contact  ( 16) ,  preferably 
also  of  platinum,  is  secured  to  a  movable  block,  the 
position  of  which  upon  the  scale  may  be  adjusted 
by  means  of  a  rack  and  pinion  operated  by  a 
milled  head.  The  mercury  and  the  movable  contact 
are  terminals  of  an  electric  circuit  which  includes 
a  storage  battery  or  other  generator,  and  the  solenoid 
of  a  suitable  electromagnetic  regulator   (20). 

The  electromagnetic  regulator  comprises,  in  the 
form  diagrammatical ly  illustrated,  a  solenoid  (21) 
having  a  soft  iron  core,  which  Is  adapted  to  be  raised 
when  the  circuit  is  closed  through  the  solenoid. 
The  core  carries  a  contact  (23).  which  in  the  position 
assumed  by  the  core  when  the  circuit  is  broken 
at  the  galvanometer  is  adapted  to  close  the  circuit 
through  the  field  of  the  exciter,  which  furnishes  cur- 
rent to  the  field  of  the  furnace  dynamo.  When, 
however,  the  circuit  is  closed  at  the  galvanometer, 
the  contact  C23)  is  brought  by  the  movement  of  the 
core  (22)  into  operative  relation  with  a  second  con- 
tact (25).  In  this  position  a  variable  resistance  and 
an  electromagnetic  cut-out  are  thrown  into  the  cir- 
cuit. 

The  operation  joi  the  device  is  as  follows :  DiiTer- 
ences  of  potential  in  the  wires  (8)  (9)  corresponding 
to  definite  temperatures  within  the  furnace  chamber 
are  indicated  by  definite  positions  of  the  galvanometer 
needle.  The  pyrometer  is  introduced  into  that  portion 
of  the  furnace  chamber  in  which  the  reaction  is  pro- 
ceeding or  into  such  other  portion  as  may  be  found 
to  have  a  definite  temperature  relation.    It  is  prefer- 


sition  of  the  sumps  was  also  changed  from  the  mar- 
gin to  the  center  of  the  track  and  the  sumps  were 
spaced  140  feet  instead  of  iSo  feet,  as  formerly. 
The  conduit  tubes  discharge  directly  into  the  sumps. 
The  difficulties  found  in  keeping  clear  the  pipe  con- 
nections from  tubes  to  sumps  are  so  avoided. 

The  whole  of  the  work  was  carried  out  under  the 
supervision  of  Mr.  A.  N.  Connett,  chief  engineer  to 
Messrs.  J.  G.  White  &  Co.  of  New  York.  G. 


A  Record   in  Tramway  Construction   in 
London. 

[rroni  the  London  correspondent  of  the  Western  Kkctrician.] 

London,  July  14. — ^The  work  of  converting  the  old 
horse  lines  in  the  south  of  London  has  been  rapidly 
pushed  forward  by  the  London  County  Council  since 
the  first  section  was  described  and  illustrated  in  the 
Western  Electrician  early  in  1903,  and,  so  far  as  the 
permanent  way  is  concerned,  nothing  unusual  has 
occurred.  One  line,  however,  it  was  always  felt, 
would  present  some  difficulties,  and  that  was  a  short 
piece  of  line  worked  by  cable  haulage  near  Brixton. 
An  endeavor  was  made  to  carry  out  the  conversion 
at  the  same  time  that  the  service  was  maintained, 
but  it  was  soon  found  that  this  would  be  im- 
practicable. Consequently,  on  March  2d,  this  year, 
the  London  Countj""  Council  officially  notified  Messrs. 
J.  G.  White  &  Co.,  on  awarding  them  the  contract, 
that,  in  view  of  the  importance  of  the  thoroughfare, 
the  work  must  be  finished  by  July  ist.  '  There  was 
18,000  feet  of  double-cable  track  well  laid  to  be 
broken  up.  Ground  was  broken  on  April  6th,  and 
for  the  breaking  up  of  the  old  cable  road  some  in- 
teresting devices  were  adopted,  as  shown  in  the 
accompanying  illustration.  In  lifting  the  wheel  rail 
Barrett  jacks  were  used,  but  in  order  to  save  time 
in  starting  the  operation,  a  jaw  was  fitted  round 
the  head  of  the  rail,  and  this  jaw  was  raised  by  two 
jacks  mounted  on  iron  wheels.  In  this  manner  the 
necessity  of  breaking  up  the  roadway  at  each  fresh 
start  was  obviated.  In  order  to  avoid  the  tedious 
process  of  unbolting  the  slot  rail  from  the  yokes 
wedges  of  varying  thickness  were  driven  into  the 
slot,  whereby  the  rails  were  forced  apart,  carrying 
the  shoulders  of  the  yoke  with  them.  The  concrete 
enclosing  the  old  cable  tube  was  found  to  be  very 
hard  and  difficult  to  remove,  but  after  the  first  10 
days  it  was  discovered  that  by  driving  the  wedges 
(four  men  to  a  wedge)  a  certain  distance  back  on 
either  side  of  the  tube,  a  seam  was  opened  up.  The 
finding  of  this  seam  enabled  the  concrete  to  be  taken 
out   in   large  blocks. 

During  the  first  week  the  number  of  men  em- 
ployed was  increased  daily,  until  some  1,600  men 
were  at  work,  and  such  progress  had  been  made 
that  on  May  iSth  a  car  was  run  over  the  double 
line  from  Kennington  Gate  to  Water  Lane,  a  dis- 
tance of  1%  miles.  On  this  section  the  roadway 
under  the  Brixton  railway  bridge  was  lowered  eight 
inches  from  building  line  to  building  line.  The 
Board  of  Trade  inspection  took  place  on  May  20th, 
five  weeks  before  time. 

It  is  interesting  to  note  that  two  weeks  before 
commencing  work  a  schedule  of  daily  progress  was 
made  out,  in  which  the  date  for  the  completion  of 
tearing  up  was  given  as  June  2d.  This  part  of  the 
work  was  actually  finished  on  that  date.  The  av- 
erage of  progress  by  all  the  gangs  was  1,000  feet 
of  single  track  a  day.  Considering  the  character 
of  the  work  in  taking  out  the  old  cable  line  and 
reconstructing  the  now  conduits,  it  may  be  fairly 
said  that  this  is  a  record  in  tramway  construction 
in  this  or  any  otlier  comitry. 

Tlie  work  was  completed  on  June  13th,  and  the 
first  car  ran  to  the  terminus  on  the  isth.  The  Board 
of  Trade  inspection  was  held  on  June  i8th  and 
the  line  was  thrown  open  for  traffic  on  June  19th, 
17  days  ahead  of  the  stipulated  date.  There  can  be 
no  doubt  that  could  the  manufacturers  have  deliv- 
ered material  earlier  the  whole  work  would  have 
been  completed  by  June  ist.  The  celerity  with' which 
the  work  was  carried  out  completely  allayed  the 
fears  of  the  frontagers  and  road  authorities  as  to 
the  friction  and  inconveniences  usually  connected 
with   work  of  this   magnitude. 

Mr.  JIaurice  Fitzmaurice,  engineer  to  the  council, 
made  several  alterations  in  the  original  construction 
of  the  track  as  carried  out  on  the  first  Tooting  line. 
The  rail  length  was  increased  froni  30  feet  to  45 
feet.  On  the  Tooting  line  the  rails  were  laid  with 
Dicker  joints,  without  any  provision  for  anchoring. 
On  this  road  the  anchor  rail  joints  were  used;  the 
rails   were  also  anchored  between  joints.     The  po- 


Hints  for  Central-station  Managers, 

Several  "wrinkles"  from  different  departments  of 
the  Boston  Edison  Company  were  presented  to  the 
■'wrinkle"  department  of  the  National  Electric  Light 
Association,  as  follows : 

First — No  person  connected  with  a  company  fur- 
nishing light  and  power  to  the  general  public  should 
allow  any  stress  of  circumstances  to  make  him  forget, 
even  for  a  moment,  that  his  rule  of  conduct  to  every 
one,  whether  rich  or  poor,  powerful  or  humble, 
should  be  one  of  unfailing  courtesy  and  politeness. 

Second — Most  business  men  who  operate  an  iso- 
lated plant  admit  grudgingly,  if  at  all,  any  item  for 
its  administration.  All  lighting  and  power  companies 
pay  salaries  for  equivalent  work. 

Third — When  a  solicitor  can  be  made  to  see  that 
he  must  redouble  his  efforts  when  a  prospective  cus- 
tomer says  "no,"  he  begins  to  be  a  valuable  man. 

Fourth — Consideration  for  his  customers,  a  cheery 
and  affable  manner  combined  with  plenty  of  diplo- 
macy should  be  part  of  the  qualifications  of  a  so- 
licitor. In  the  great  majority  of  cases  the  impres- 
sion created  by  the  solicitor  is  the  only  one  the 
customer  has   of  the  company. 

Fifth — There  are  two  ways  of  saying  the  same 
thing  to  a  customer.  One  way  will  leave  the  impres- 
sion that  the  solicitor  is  doing  all  he  can  for  the 
customer  under  his  instructions  from  his  company. 
The  other-  way  will  make  the  customer  feel  that  the 
solicitor's  treatment  is  unjust  and  that  he  is  person- 
ally overbearing  and  discourteous.  It  is  part  of  a 
solicitor's  business  to  leave  a  customer  in  such  a 
frame  of  mind  that  he  is  glad  to  see  him  again  per- 
sonally, and  also  ready  to  talk  business  with  him 
as  representative  of  his  company. 

Sixth — Every  solicitor  knows  the  unreasonable  and 
overbearing  customer;  the  one  who  talks  loud,  swears 
arid  calls  the  company  a  "gang  of  daylight  robbers," 
etc.     The    solicitor    feels    like    giving   him    as    good 
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as  he  sends,  and  without  doubt  there  would  be 
be  a  great  deal  of  personal  satisfaction  in  so  doing. 
The  company  is  paying  the  solicitor  for  business  ob- 
tained, however,  and  does  not  consider  personali- 
ties. Here  is  a  chance  for  diplomacy.  The  loss  of 
your  temper  only  handicaps  yon  for  final  results. 

Seventh — Solicitors  are  apt  to  feel  that  the  com- 
pany's prices  are  high  and  that  it  would  be  much 
easier  to  sell  current  if  reductions  could  be  made 
or  certain  conditions  could  be  modified.  This  is  a 
narrow  view  of  the  subject,  for  the  reason  that  prices 
have  been  fixed  by  the  company  on  the  basis  of 
necessary  income  and  must  therefore  be  maintained. 
Anyone  can  sell  current  at  very  low  rates,  but  it 
requires  a  man  who  is  considered  valuable  by  his 
company  to  sell  current  at  its  established  rates. 

Eighth — Liberality  toward  the  customer  counts 
largely  for  a  company's  success.  No  "peanut  policy" 
can  or  will  bring  permanent,  success.  Competition 
from  isolated  plants  and  the  possibility  of  still  worse 
competition  in  the  shape  of  a  rival  company  or  a 
municipal  plant  may  be  the  result  of  lack  of  attention 
to  details  through  which  liberal  treatment  can  be 
shown  to  the  customer. 

Ninth — "The  supply  from  an  isolated  plant  is 
always  limited  in  capacity.  The  supply  from  the 
Edison   company   is   unlimited." 

Tenth — The  different  departments  of  electric-light 
companies  are  constantly  asking  for  data  and  in- 
formation in  regard  to  special  classes  of  business- 
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DATES  AHEAD. 

Ohio  Electric  Light  Association  (annual  convention),  San- 
dusky, Au^st    i6tb  to   i8th. 

Internauonal  Electrical  Congress,  Hall  of  Congresses,  St, 
Louis   Exnosition.   September    12th    to    17th. 

International  Association  of  Municipal  Electricians  (an- 
nual meeting).    St.   Louis.  September   13th  and   14th. 

American  Elcctrotherapeutic  Association  (annual  conven- 
tion).  St.   Louis.   September   13th  to   i6th. 

Visitors  to  tlie  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  aje  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful   selection  of  elec- 
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trical  books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  wearj^  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or   friends  of  the  paoer. 


A  RECENT  visit  to  the  St.  Louis  Exposition  de- 
monstrated that  the  great  exhibition  is  practically 
completed  and  that  it  is  indeed  well  worth  seeing. 
The  "central  picture"  is  beautiful  and  ititposing,  and 
at  night,  with  the  illumination  and  the  plashing 
water  of  cascades  and  fountains,  the  effect  is  wholly 
charming  and  truly  inspiring.  The  illumination  is 
inevitably  compared  with  that  at  Buffalo  as  the 
general  impression  of  the  whole  exposition  is  with 
the  World's  Fair  at  Chicago.  It  misses  something 
of  the  delicate,  dreamy,  lace-like  effect  that  made 
the  decorative  lighting  at  the  Pan-American  Expo- 
sition the  marvelous  triumph  that  it  was.  On  the 
other  hand,  it  is  more  robust  and  has  the  advantage 
(on  Festival  Hall  and  the  Colonnade  of  States)  of 
three  colors — yellow,  red  and  green — rather  than 
one.  while  the  presence  of  the  tumbling  water  of 
the  cascades,  through  which  the  light  gleams  at  one 
place  in  vivid  emerald,  adds  greatly  to  the  effective- 
ness of  the  picture. 

One  who  was  familiar  with  the  Chicago  World's 
Columbian  Exposition  of  1893  will  see  much  to  re- 
mind him  of  the  White  City  and  much  that  is  quite 
different.  Chicago  had  the  finer  setting  and  finer 
landscape  architecture.  Who  can  forget  the  sweep 
of  the  lake,  the  W'ooded  Island,  the  lagoons?  St. 
Louis  has  larger  grounds  and  greater  attractions  in 
the  way  of  a  rolling  site  and  fine  forest  trees.  The 
buildings  of  the  two  expositions  may  be  placed  on 
a  par  as  to  beauty  of  architecture.  St.  Louis  has 
no  individual  structure  so  large  as  the  great  Manu- 
factures Building  at  Chicago,  but  a  greater  area  is 
covered  by  exhibit  buildings  and  the  spaces  between 
them  are  greater.  The  inside  appearance  of  the 
buildings  at  St.  Louis  is  somewhat  disappointing,  be- 
cause wooden  construction  is  used  entirely,  and  the 
posts,  beams  and  trusses  of  rough  wood,  painted, 
give  a  rather  bare,  unfinished  look  to  the  interiors. 
The  great  vistas  under  massive  steel  arches  that 
were  characteristic  of  Chicago  will  be  missed. 

On  the  whole,  the  critical  visitor  will  gain  the 
impression  that  the  Chicago  exposition  was  more 
finished,  more  consistently  worked  out  in  all  its 
details.  The  "central  picture"  of  the  St.  Louis 
Exposition  is  very  fine ;  but  when  one  gets  away 
from  that  the  sculptures,  the  walks,  the  flowers  and 
shrubbery — the  general  effect — are  not  so  good  as  at 
Chicago.  Then,  too,  there  seems  to  be  something 
lacking  in  the  gayety  and  animation — the  bright, 
eager  interest — the  "exposition  spirit"  of  the  visitors 
and  attendants.  Perhaps  this  will  come  later  with 
the  throngs  of  the  autumn  months.  Perhaps  there 
was  more  vim  at  Chicago  because  it  was  the  first 
great  exposition  to  be  held  in  this  country  for  a 
number  of  years  and  the  first  ever  held  in  the  West ; 
in  the  year  of  grace  1904  possibly  the  American  pub- 
lic has  become  blase  and  exposition-surfeited.  But. 
whatever  the  cause,  there  is  a  different  "atmosphere" 
and  not  quite  the  same  enthusiasm. 

But  the  exhibits  at  St.  Louis  are  very  fine.  No 
one  who  can  do  so  should  miss  the  opportunity  to 
examine  them.  Among  foreign  nations  Germany 
and  Japan  have  particularly  fine  displays,  although 
France,  Great  Britain,  Austria  and  other  nations  arc 
also  creditablv  represented.  Some  idea  of  the  French 
electrical  exhibits  is  given  in  a  brief  illustrated  arti- 
cle in  this  issue. 

Electricity  Building  contains  an  interesting  collec- 
tion of  apparatus,  much  of  it  in  motion.  Here  may 
be  seen  a  telephone  exchange  in  operation,  an  incan- 
descent lamp  factory^  interesting,  historic,  scientific 
and  testing  apparatus,  marvelous  instruments  of  pre- 
cision, generators,  motors, .  transformers,  conduits, 
therapeutic  devices — in  fact,  a  varied  and  instructive 
collection  of  electrical  machinery  and  appliances. 
While  the  electrical  engineer  or  electrician  will  see 
much  with  which  he  is  familiar,  he  will  be  interested 
in  it  all,  while  the  non-electrical  visitors,  who  con- 
stitute the  majority,  are  enabled  to  learn  a  great  deal 
by  attentive  inspection  and  study  of  the  exhibits. 

Machinery  Hall,  to  use  a  familiar  name,  although 
the  Palace  of  Machinery  is  the  official  title— all  the 
buildings  are  "palaces"— is  now  a  great  center  of 
interest,  although  the  collection  of  exhibits  here 
shown  was  one  of  the  most  backward  on  the  ground 
in  date  of  completion.     This  building,  with  its  open 
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vista  of  e.xhibits  and  cement  walks,  is  one  of  the 
most  attractive  on  the  grounds.  Here  are  the  elec- 
trical generators,  with  the  engines  and  turbines  that 
drive  them,  of  the  service  plant  and  the  exhibits 
power  plant,  and  the  western  end  of  the  building 
has  quite  the  appearance  of  a  great  central  station, 
which  in  fact  it  is.  Current  is  here  generated  for 
the  service  and  decorative  lighting  and  for  the  intra- 
mural railway.  The  foreign  exhibits  in  this  section 
of  the  building  are  few  in  number  but  exceptionally 
interesting.  The  domestic  display  is  a  good  one, 
with  units  of  varied  type  and  up-to-date  in  design — 
not  perhaps  of  the  verj-  largest  size,  but  large  enough 
to  be  representative  and  to  impress  the  average  vis- 
itor. All  who  are  interested  in  heavy  electrical  ma- 
chinery should  not  foil  to  visit  the  power  plants  of 
the  Palace  of  Machinery  and  of  the  boiler  house 
adjoining.  The  latter  is  somewhat  disfigured — from 
an  exposition  point  of  view — by  the  use  of  soft  coal 
as  fuel,  but  it  is  nevertheless  a  model  plant. 


Victoria  Falls  in  the  Zambesi  River  in  Rhodesia, 
South  Africa,  certainly  offer  wonderful  possibilities 
in  the  way  of  power  generation.  The  cataract,  or 
series  of  cataracts,  for  there  are  islands  on  the  brink 
as  at  Niagara,  is  said  to  be  about  a  mile  wide  and 
420  feet  high.  These  measurements  are  known  with 
tolerable  certainty,  but  there  appears  to  be  little  re- 
liable data  as  to  the  volume  of  water  passing  over 
the  falls,  which  appears  to  vary  greatly  at  different 
seasons  of  the  year.  Niagara,  on  the  other  hand, 
although  smaller  in  height  and  width,  has  a  tre- 
mendous and  steady  volume  of  water  the  year 
through,  from  an  unrivaled  series  of  reservoirs  in 
the  Great  Lakes,  and  is  likely  to  continue  for  many 
years  the  most  useful  waterfall  in  the  world.  Never- 
theless the  project  of  utilizing  and  electrically  trans- 
mitting the  power  of  Victoria  Falls  is  one  of  sur- 
passing interest. 

The  idea  of  "harnessing"  the  great  cataract  for 
the  development  of  power  was  one  which,  in  all 
probability,  occurred  to  a  large  number  of  people, 
but  the  first  practical  steps  in  that  direction  were 
first  taken  simultaneously  and  independently  by  the 
Africa  Trust,  Limited,  of  London,  and  Mr.  H.  B. 
Marshall  of  Johannesburg.  The  first-named  was 
originally  inspired  by  Mr.  Alfred  H.  Haggard,  who 
had  discussed  the  matter  with  the  late  Mr.  Cecil 
Rhodes  as  early  as  1890,  and  whose  interest  in  the 
falls  was  deepened  by  subsequent  conversations  with 
Professor  George  Forbes,  formerly  one  of  the  en- 
gineers of  the  Niagara  installation.  L^pon  the  sug- 
gestion of  Mr.  Rhodes,  who  at  once  grasped  the 
possibilities  of  the  scheme  and  gave  it  his  warmest 
approval  and  support,  the  two  propositions  were 
amalgamated,  and  took  form  as  the  African  Con- 
cessions Syndicate.  Limited,  which  syndicate,  under 
certain  terms  and  conditioils.  holds  the  sole  con- 
cession for  developing  electrical  power  at  the  falls 
for  a  period  of  75  years.  Before  the  expiration  of 
the  concession  results  which  may  appear  somewhat 
improbable  to  the  present  generation  under  existing 
circumstances  may  possiblj'  have  been  brought  about. 

A  few  years  since  the  falls  were  visited  by  Sir 
Charles  Metcalfe,  who,  with  Sir  Douglas  Fox,  is 
consulting  engineer  to  the  Rhodesia  railways.  Sir 
Charles  Metcalfe,  upon  his  return  from  the  falls, 
communicated  his  impression  of  their  possibilities 
to.  Mr.  Rhodes,  and  the  latter,  with  his  usual  re- 
ceptivity of  large  ideas,  at  once  took  action  in  the 
matter.  The  result  was  that  the  small  capital  of 
the  syndicate  was  doubled,  the  new  issue  being  taken 
by  the  Chartered  Company.  The  management  of 
the  syndicate  is  at  present  in  the  hands  of  a  board 
contributed  by  the  Chartered  Company,  Mr.  H.  B. 
Marshall's  grou  pand  the  Consolidated  Rand-Rho- 
desia Trust  Company,  with  Sir  Douglas  Fox  and 
Sir  Charles  Metcalfe  as  consulting  engineers,  as 
successors  to  the  late  Professor  Hopkinson — a  dis- 
tinguished electrical  engineer,  who,  it  will  be  re- 
membered, was  unfortunately  killed  while  on  an 
Alpine   climbing   tour  some   two  years   ago. 

The  Trans-Continental,  or  Cape-to-Cairo  railway, 
has  already  been  completed  as  far  as  the  falls,  and 
the  survey  and  preliminary  work  of  planning  out  a 
great  power  plant  will,  according  to  the  promoters, 
soon  be  commenced.  The  great  commercial  ques- 
tion is  to  obtain  a  market  for  the  power.  If  this 
can  be  solved,  the  rest  should  be  easy;  the  engineer- 
ing of  the  great  project,  although  of  exceptional 
interest,  shoiild  present  no  insuperable  difficulties, 
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Electrical  Exports  for  June  and  for  the 
Year  Ended  with  June. 

Electrical  export?  from  the  United  States  for  the 
month  of  June,  T904,  show  a  health\-  gain  over  the 
corresponding  period  last  year.  The  total  value  of 
such  exports  for  tlic  month  named  amounted  to 
$973,098  as  compared  with  $736,597  for  June,  1903,  a 
gain  of  $236,501.  A  comparison  of  figures  will  show 
that  the  increase  was  due  to  a  larger  foreign  business 
in  both  classifications — electrical  appliances  and  elec- 
trical machinery.  The  former  class,  which  includes 
telegraph  and  telephone  instruments,  gained  $54,512 
and  the  latter  $181,989.  Following  are  the  figures: 
Electrical  appliances — June,  1903.  $320,045 ;  JunCj 
1904.  $374,557.  Electrical  machinery — June,  1903, 
$416,552;  June,  1904,  $598,541- 

Exports  of  electrical  machinen*  only,  for  June. 
1904,  were  divided  in  order  of  magnitude  among  the 
various  foreign  countries  as  follows :  British  North 
.\merica,  $156,210:  Japan,  $93,245;  United  King- 
dom, $82,339;  ilexico.  $76,180;  British  Australasia, 
^55:.9-25 ;  other  Asia  and  Oceanica,  $27,579 ;  Europe 
(besides  Germany,  France  and  the  United  King- 
dom), 523,116;  France,  $21,225;  Germany,  $19,990; 
Brazil.  $11,300:  Philippine  Islands,  $6,540;  British 
East  Indies,  $5,848;  British  Africa,  $4,394;  South 
America  (.besides  Argentina,  Brazil  and  Colombia), 
$4.010 ;  Argentina,  $3,053 ;  Hongkong,  $2,310 ; 
Chinese  Empire,  $2,128;  all  other  South  Africa, 
$1,385;  Cuba,  $1,209;  Colombia,  $459;  other  West 
Indies  and  Bermuda,  $49 ;  Central  American  states 
and   British  Honduras,  $47- 

Japan  shows  a  great  gain  in  electrical  machinerj^ 
and  for  the  month  of  June  stands  second  on  the  list. 
The  amount  of  electrical  machinery  exported  to  that 
country  in  June,  1903,  was  only  $1,865,  as  against 
$93,245  for  June,  1904.  The  United  Kingdom,  on 
the  other  hand,  shows  a  falling  off,  the  compar-ative 
figures  for  June,  1903,  and  1904  being  $160,117  and 
$82,339,   respectively. 

The  following  table  shows  the  relative  exports  of 
electrical  machinery  and  electrical  appliances  for  the 
years  ended  June,  1902,  1903  and  1904: 


Classitication.  1902. 

Electrical  niachinery $5,379,746 

Electrical  appliances. 3.631,759 


1903.  1904. 

55.779,459         S  5,645.809 
4.206,617  4,861,204 


Total 59,011,505         59.986,076        S10.507.013 

It  will  be  seen  by  these  figures  that,  on  the  whole, 
the  growth  in  the  export  of  electrical  appliances  and 
machiner>-  for  the  last  three  years  has  been  prac- 
tically uniform.  Although  in  the  last  year  the  ex- 
ports of  electrical  apparatus  classified  as  electrical 
machinerj-  has  shown  a  slight  decrease,  electrical 
appliances  have  advanced  strongly,  making  fairly 
good  gain  for  the  year,  all  things  taken  together. 


Western    Electrician's    Register  at  the 
World's  Fair. 

Among  those  registered  at  the  Western  Elec- 
trician's booth  at  the  World's  Fair  last  week:  K.  W. 
Adkins,  i^mden,  ;Mo.  ;  C.  F.  Gustafson,  Lawrence, 
Kan.;  William  j,  Brownlow,  Chicago;  Phil  T.  Kis- 
sack,  St  Louis ;  F.  B.  Mickley,  South  Bethlehem, 
Pa.;  Germans  Courress,  commercial  agent  of  Portu- 
guese government;  W.  H.  Enright,  Chicago;  R.  J. 
Moore,  Youngstown,  Ohio ;  Charles  McKee,  Findlay, 
Ohio;  F.  P.  Houisch,  St.  Louis;  C.  Pierce,  St.  Louis; 
C.  L.  Steenbergen,  Gallipolis,  Ohio;  G.  W.  Myers, 
Redondo,  Cal. ;  Carl  Bodine,  Chicago;  J.  J.  Bodine, 
Chicago;  J.  Van  Elten;  W.  H.  Best,  Nevada,  Iowa; 
J.  O.  Scott,  W.  E.  il.  Company,  St.  Louis,  Mo.; 
C.  O.  Lander,  Greenfield,  Ind. ;  W.  E.  Forbes,  Lon- 
don, Out;  F.  Segiak,  Warsaw,  Poland;  R.  W.  Kil- 
lin,  ilabley  &  Carew,  Cincinnati,  Ohio ;  Charles  F. 
Mitchell  Intramural  service,  Winnipeg,  Canada ;  E. 
Charles  Loomis,  San  Francisco;  Gustave  Martey, 
Belfort.  France :  C.  A.  Nickerson,  Denver,  Colo. ; 
C.  A.  Carpenter,  Chicago,  111. :  David  Huber,  Cleve- 
land, Ohio ;  W.  H.  Arison,  Carborundum  Company, 
Niagara  Falls,  N.  Y. ;  L.  J.  Gardner,  St.  Paul, 
Minn.;  John  C.  Humebrook,  Columbus.  Ohio;  L.  D. 
Thornton.  Chatfield.  Tex.;  E.  P.  Mullany.  Buffalo,' 
N.  Y. ;  Edward  M.  Sheldon,  Bunalo,  N.  Y. ;  George 
E.  Drumell.  Oklahoma  City ;  W.  Franklin,  Tuxedo, 
Mo. ;  Charles  Marquette,  St.  Louis,  Mo. ;  Arthur 
Pletz.  Cincinnati,  Ohio ;  Gerhard  Trinkler,  St.  Louis, 
Mo.;  John  Van  Nuland,  Chicago,  111.;  H.  R.  Snyder, 
superintendent  main  switchboard.  World's  Fair; 
Paul   Krueger,    Chicago,   111. 


Electric-railway  Project  in  China. 

J.  P.  iNIcCoy  of  Shanghai,  China,  who  is  inter- 
ested in  building  an  electric  railway  to  connect 
Shanghai  with  Hangchau  and  Suchau,  is  in  the 
United  States  getting  ideas  which  w-ill  be  of  use  in 
that  count^>^  JNIr.  McCoy  is  the  son  of  an  Ameri- 
can missionary-,  and  has  lived  in  China  for  21  years. 
The  three  cities  named  are  90  miles  apart,  in  a 
triangular  shape.  There  is  but  one  electric  line  of 
any  importance  in  China.  It  is  30  miles  in  length, 
used  mainly  in  hauling  freight  from  Canton  to  the 
mines,  and  is  of  little  service  to  passengers.  Mr. 
McCoy  believes  there  is  a  great  opening  for  his  en- 
terprise. Shanghai  has  a  population  of  1,500,000  and 
the  other  t^vo  cities  claim  1,000,000  each. 
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Relative  Selling  Price  of  Electricity  and 
Gas. 

(Fioiii  the  Oueslion  liox  of  the  National  Electric  Light  .\sso- 
clation.l 

Question. 

At  what  price  must  electricity  be  sold,  using  16- 
candlepower.  3.6-watt  lamps,  120-watt  Meridian 
lamps,  and  44-watt  Nernst  lamp  to  compete  with  gas 
at  $1.50  per  1,000  cubic  feet,  using  mantle  with 
burner? 

Answers. 

W.  W.  Freeman:  If  competition  upon  the  basis 
of  cost  is  intended,  the  price  of  electric  current 
would  have  to  be  10  cents  per  kilowatt-hour,  or  less, 
which  is  a  lower  rate  than  most  companies  make, 
even  in  competition  with  gas  at  $1  per  cubic  foot  as 
against  $1.50  as  referred  to;  but,  fortunately,  elec- 
tric companies  can  compete  very  successfully  with 
gas  at  prices  materially  higher  per  unit  of  light  on 
account  of  the  many  superior  advantages  of  electric 
service.  In  view  of  this,  customers  are  willing  to 
pay  as  hign  as  50  or  even  100  per  cent,  more  for 
electric  service  than  for  gas.  All  electric  companies 
are  competing  with  gas  more  or  less  successfully, 
regardless  of  price  charged  for  current. 

George  L.  Colgate :  Twelve  cents  per  kilowatt- 
hour,  graduated  down,  the  reduction  depending  upon 
the  increased  number  of  lamp-hours  used  in  each 
24  hours,  based  upon  maximum  demand.  For  in- 
stance, the  customer  who  has  a  maximum  demand 
of  10  lamps  would  pay  at  the  rate  of  12  cents  if 
his  month!}'  bill  is  for  no  more  than  15  kilowatt- 
hours.  If,  however,  with  this  demand  he  used  45 
kilowatfc^hours  his  rate  should  be  reduced  to  10 
cents ;  if  he  used  85  kilowatt-hours  his  rate  would 
be  nine  cents ;  if  he  used  125  kilowatt-hours  his  rate 
would  be  eight  cents,  and  so  on  down  to  a  minimum 
of  six  cents,  w^here  from  250  to  300  kilowatt-hours 
are  used  on  a  maximum  demand  of  10  lamps.  Then 
a  somewhat  lower  rate  could  be  made  on  a  maxi- 
mum, usage,  but  in  every  instance  the  rate  of  12 
cents  should  apply  where  the  maximum  demand  is 
used  only  an  average  of  one  hour  per  day. 

M.  W.  Hanks :  What  the  public  is  willing  to  pay 
for  artificial  light  is  dependent  in  a  broad  sense  on 
the  sen-ice  obtained.  If  the  service  offered  by  gas. 
lighting  were  equal  to  the  convenient  service  offered 
by  the  electric  companies  an  equal  basis  of  charge 
might  be  possible ;  but  the  latter  service  is  far  su- 
perior in  point  of  appearance,  health  and  con- 
venience, so  it  cannot  be  compared  on  a  basis  of 
equal  areas  lighted.  That  the  use  of  electricity  for 
illuminating  is  coming  more  and  more  into  favor 
and  advancing  more  rapidly  than  gas  is  sufficient 
reason  for  the  continuance  of  the  present  charging 
rates   for   gas   and   electric   iUuminants. 

Thomas  B.  Whitted :  In  this  case  it  is  evident 
that  the  person  asking  the  question  assumes  com- 
petitive conditions.  My  experience  has  been  that 
in  case  of  competition  it  is  a  great  deal  better  to 
get  business  houses  to  resort  to  arc  lighting  in 
every  possible  case,  pitting  electric-arc  lighting 
against  gas  lighting.  If  we  take  the  ordinary  gas-arc 
wath  gas  at  $1.50,  it  gives  us  500  candlepower  on  a 
consumption  of  15  feet  of  gas  per  hour.  Therefore, 
we  can  obtain  for  $1.50  500  candlepower  66.5  hours, 
Or  500  candlepower  one  hour  for  2.25  cents. '  Tak- 
ing, on  the  other  hand,  an  inclosed-arc  lamp  consum- 
ing, say,  400  watts  on  a  meter  charge  of  10  cents 
per  1,000  watts,  we  are  able  to  burn  the  electric-arc 
lamp  one  hour  for  2.25  cents,  and  it  gives  us  prac- 
tically 1.200  candlepower,  or  double  the  candlepower 
of  the  gas-arc  at  only  one-fourth  of  a  cent  more 
expense.  The  convenience  of  electric  lighting  in 
residences  as  against  gas  is  such  a  strong  point 
that  in  case  of  competition  it  has  been  my  experi- 
ence that  very  few  electric  consumers  would  change 
over  to  gas  from  electricity  if  the  electric  light  for 
illuminating  purposes  is  not  sold  at  more  than  15 
cents  per  1,000  watts. 

George  Mayer:  Gas  burners,  with  mantle,  will 
consume  four  feet  of  gas  per  hour,  costing  0.006  at 
$1.50  per  1,000  cubic  feet,  and  producing  the  equiv- 
alent of  two  16-candlepow^er  incandescent  lamps. 
One  hundred  and  twenty  watts  at  0.006  would  mean 
five  cents  per  kilowatt-hour.  It  w^ould  probably  be 
best  to  convince  the  customer  of  the  desirability  of 
electric   over  gas   lighting. 
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Steamship  Company  to  Build  Trolley 
Line. 

The  Graham  &  Morton  Transportalinn  Company, 
operating  boats  on  Lake  Michigan,  is  expected  to 
invade  the  territory  of  the  Fere  Marquette  r,;iiiroad 
next  season  with  an  electric  railv  av.  This 'action 
is  the  result  of  a  bitter  war  whic"  is  being  fought 
between  the  Graham  &:  Morton  Company  and  the 
Pere  Marquette  railroad  over  passenger  rates  be- 
tween Chicago  and  Michigan  points.  The  proposed 
electric  road  is  to  extend  from  St.  Joseph  to  Paw 
Paw  Lake  and  Kalamazoo,  Mich.,  connecting  with 
other  interurban  lines  for  Grand  Rapids.  Ac  Hol- 
land the  boat  line  has  made  traffic  arrangements 
with  the  Grand  Rapids  and  Holland  interurban  line 
and'  is  now  offering  r.  rate  to  Grand  Rapids  consid- 
erably below  that  of  the  railroad.  It  is  understood 
tha:t  the  necessary  capital  has  been  secured  anU  that 
the  road  will  be  in  operation  by  next  season.  The 
steam  road  now  refuses  to  handle  tickets  sold  by 
the  boat  company  or  make  connections  with  the 
steamers  at  St.  Joseph,  Mich. 


The  coming  meeting  of  the  Ohio  Electric  Light 
Association  will  be  held  in  the  West  House,  San- 
dusky, Ohio,  on  August  i6th,  i7ih  and  i8th.  Judg- 
ing from  the  programme,  which  has  just  been  is- 
sued, the  meeting  will  be  an  interesting  one.  The 
officers  of  the  association  arc :  President.  J.  H. 
Perkins,  Youngstown;  secretary-treasurer,  D.  L. 
Gaskill,  Greenville ;  advisory  committee,  D.  L.  Gas- 
kill,  Samuel  Scovil,  Cleveland,  L.  C.  White,  Colum- 
bus; executive  committee,  R.  L.  Johnson.  Akron. 
W.  F.  Hubbell,  Wauseon,  A.  C.  Blinn,  Sanduskv. 
A.  W.  Field,  Columbus.  J.  F.  Bendure,  Lima; 
finance  committee,  E.  H.  McKnight,  Middietown, 
Edward  W.  Plaisted,  Kenton,  E.  F.  Gwynn,  Dela- 
ware.     Following  is   the  programme : 

Tuesday  Morning:     Roll  call  and  presentation  of 
candidates,    reading    of    minutes     of     last     meeting, ' 
president's    address,    announcements,    executive    ses- 
sion. 

Tuesday  Afternoon :  "A  Day  Load  as  a  Factor 
in  Central-station  Earning  Capacity,"  by  L.  D. 
Hoit,  \Vagner  Electric  and  Manufacturing  Company, 
St.  Louis,  Mo. ;  "Notes  on  the  Incandescent  Lamp," 
by  E.  H.  Houghton,  Bryan-^Marsh  Company,  Gii- 
cago.  111.;  '"Transformer  Testing  for  Central  Sta- 
tions," by  S.  E.  Johanneson.  Westinghouse  Electric 
and  Manufacturing  Company,  Pittsburg.  Pa.; 
"Relation  of  the  Supply  House  to  the  Central  Sta- 
tion." by  P.  R.  Boole,  Electric  Appliance  Company, 
Chicago,  111.;  executive  session.  In  the  evening  a 
trip  to  Cedar  Point  and  to  the  theater,  as  guests  of 
the  Warren  Electric  Manufacturing  Company  of 
Sandusky,   Ohio,   will  be  enjoyed. 

Wednesday  Morning:  "The  New  Luminous  Arc 
Street  System."  by  PL  W.  Hillman,  General  Electric 
Company,  Schenectady.  New  York;  "Notes  on  In- 
candescent Street  Lighting,"  by  K.  C.  Randall, 
Westinghouse  Electric  and  Manufacturing  Com- 
pany, PittsMirg.  Pa. ;  "The  Imoortant  Relation 
of  Electric-heating  Devices  to  Central  Stations," 
by  H.  W.  Hillman,  General  Electric  Company, 
Schenectady,  N.  Y. ;  "A  Symposium  on  Central- 
station  Heating,"  ijy  George  Haler,  Jr.,  manager 
the  Gas,  Electric  Light  and  Power  Company,  Van 
Wert,  Ohio ;  E.  F.  Gwynn,  manager  Delaware  Elec- 
tric Light,  Heat  and  Power  Company,  Delaware, 
Ohio;  J.  A.  Beudure.  manager  Lima  Electric  Rail- 
way and  Light  Company,  Lima,  Ohio:  A.  W.  Field, 
secretary  Columbus  Public  Service  Company,  Co- 
lumbus,  Ohio;  executive  session. 

Wednesday  Afternoon :  "The  Steam  Turbine 
and  Its  Use,"  by  E.  C.  Crocker,  Warren  Electric 
Manufacturing  Company,  Sandusky',  Ohio ;  '"The 
Instrument  Equipment  of  a  Testing  Department." 
by  Frank  Conrad,  Westinghouse  Electric  and  Manu- 
facturing Company,  Pittsburg,  Pa. :  "Graded 
Costs  of  Electric  Supply,"  by  M.  E.  Turner,  the 
Cleveland  Electric  Illuminating  Company.  Cleveland. 
Ohio;  "Points  for  Consideration  When  Purchasing 
Series  A.  C.  Arc  Lamps,"  by  G.  Brewer  Griffin, 
Westinghouse  Electric  and  Manufacturing  Company, 
Pittsburg.  Pa.:  executive  session.  A  trolley  ride 
to  Ruggles  Grove  will  be  given  the  ladies,  as  guests 
of  the  Lake  Shore  Electric  Railway  Company,  and 
in  the  evening  a  launch  ride  on  Sandusky  Bay  will 
be  the  entertainment  feature. 

Thursday  Morning ;  "Unaccounted-for  Current." 
by  W.  E.  Richards.  Toledo  Railway  and  Light  Com- 
pan3%  Toledo.  Ohio ;  "Voltage  Regulation — Does  It 
Pay?  Why?"  by  L.  G.  White,  Columbus  Railway 
and  Light  Company,  Columbus,  Ohio;  "Topic  for 
Discussion :  Joint  Use  of  Poles  by  Public  Service 
Companies,"  discussion  opened  bv  D.  L.  Gaskill, 
president  Greenville  Electric  Light  and  Power  Com- 
pany, Greenville,  Ohio,  and  John  H.  Miller,  man- 
ager Springfield  Railway  and  Light  Company. 
Springfield,  Ohio.  Executive  session :  Report  of 
the  executive  committee,  report  of  the  secretary- 
treasurer,  report  of  the  finance  committee,  report 
of  the  advisory  committee,  reports  of  the  special 
committees,  report  of  the  nominating  committee, 
election  of  officers. 

For  all  w^ho  desire,  a  trip  has  been   arranged  to 
take  the  afternoon  boat  to   Put-in   Bay.     Upon  ar- 
rival supper  will  be  served  at  Hotel  Victory  and  a  ■ 
ball   will   be  given   in   the   evening  at   the   hotel,   in 
honor  of  the  association. 


Electric  Railway  in  Life-saving  Service. 

The  Lake  Shore  Electric  Railway  Company  in 
Ohio  has  made  arrangements  to  carry  the  life-sav- 
ing crew  to  points  of  emergency  along  the  lake, 
whenever  necessary.  Captain  Abbott  concluded  ne- 
gotiations with  the  company  for  tliis  purpose  a  few 
days  ago.  A  complete  outfit  will  be  kept  on  a  flat 
at  Lorain  and  the  car  will  be  run  out  at  the  call  of 
the  life-saving  station.  ^  This  road  runs  along  close 
to  the  lake  almost  the  entire  distance  to  Toledo 
from  Cleveland.  \t  least  it  touches  all  the  im- 
portant points.  The  steam  roads  may  be  used  to 
some  extent  also,  where  any  point  can  be  reached  ' 
quicker  and  better  in  that  way.  Between  Lorain 
and  Sandusky,  however,  the  electric  road  will  be 
used  almost  entirely. 


A  joint  stock  company,  with  an  authorized  capital 
of  2,500.000  lire  ($482,500)  has  just  been  organized 
at  Milan,  Italy,  for  the  purpose  of  utilizing  the 
w^aterpower  of  the  province  of  Liguria  for  an  electric 
plant. 
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Hydro-electric    Power    Development  at 

and  Near  Joliet,  111.,  Using  Chicago 

Drainage  Canal  Water.' 

Bv   Thom.\s  T.  Johnston. 

In  June,  1898,  the  writer  was  called  in  by  Mr. 
John  L.  Norton,  jjrcsident  of  the  Economy  Light 
and  Power  Company  of  Joliet.  to  design  and  under- 
take the  construction  of  a  plant  at  the  Jackson  Street 
location  in  Joliet;  hereinafter  this  will  be  referred 
to  as  the  Economy  plant.  In  July  of  that  year 
the  general  plan  was  evolved,  involving  the  arrange- 
ment of  dam,  head  race,  power  house,  tail  race  and 
size  of  units.  In  .\ngust  a  litigation  involving  this 
power  arose  between  the  Sanitary  District  and  the 
state  of  Illinois,  which  led  to  the  withdrawal  of  the 
writer  from  the  enterprise,  because  he  was  at  that 
lime  assistant  chief  engineer  (and  .later  consulting 
engineer)  for  the  Sanilarj-  District.  The  state  of 
Illinois  is  the  owner  of  the  power  at  this  site  and 
leases  it  to  the  Economy  company.  The  controversy 
turned  on  the  elevation  which  should  be  given  to 
the  crest  of  the  dam.  in  view  of  the  flow  of  water 
which  the  Drainage  Canal  w'ould  cause.  The  court 
decided  that  the  crest  of  the  dam.  which  was  an  old 
one,  constructed  to  facilitate  navigation  in  the  Illi- 
nois and  Michigan  Canal,  must  remain  unchanged. 
This  decision  made  it  difficult  to  dispose  of  flood 
waters  on  the  part  of  the  Sanitary  District,  w-hich 
difficulty  was  overcome  by  an  arrangement  being 
made  to  accomplish  the  desired  end  incidentally  with 
the  construction  of  the  power  plant  as  designed  by 
the  writer,  and  the  court  entered  a  consent  decree 
accordingly.  The  arrangement  stipulated  that  the 
state  should  pass  water  through  waterwheels  or  over- 
flow gates  in  any  power  plant  which  might  be  built, 
and  in  such  manner  that  the  water  level  above  the 
dam  should  not  raise  higher  than  — 36.00  Chicago 
datum.  The  rapacity  of  the  waterwheel  installation 
is  substantially  equal  to  caring  for  all  surplus  waters 
in  flood  times,  and.  in  case  the  wheels  he  not  in 
operation,  gates  in  the  rear  of  the  wheel  havs  will 
accomplish  the  same  result.  The  Sanitary  District, 
on  its  part,  was  required  to  excavate  the  tail  race, 
which  will  be  described  further  on.  Another  ele- 
ment of  the  consent  decree  was  the  requirements  to 
feed  the  Illinois  and  Michigan  Canal,  at  the  oppo- 
site side  of  the  river,  with  a  flow  of  30,000  cubic  feet 
per  minute.  This  is  accomplished  by  means  of  a  tun- 
nel under  the  river,  built  by  the  Sanitary  District, 
which  also  .built  the  dam  after  the  designs  by  the 
writer. 

The  litigation  being  concluded,  the  writer  resumed 
bis  charge  of  the  work.  In  October,  ipoo,  the  tem- 
porary unit  was  put  in  operation.  In  Jnlv,  igoi, 
three  other  units  were  completed  and  in  January, 
1903.  two  others. 

There  exists  in  the  Desplaines  River,  at  or  near 
Joliet,  two  other  waterpower  possibilities,  the  one, 
.-eve'.ul  miles  above,  and  tl;e  other  several  miles 
below,  the  plant  of  the  Ecjnomv  Liglit  and  Power 
Company.  The  one  above  may  be  developed  under 
a  head  \ariously  estimated  at  28  to  34  feet— we  may 
say  32  feel  for  present  purposes — and  is  known  as 
the  Lockport  waleroower  owned  by  the  Sanitary  Dis- 
trict of  Chicago.  The  one  below  may  be  developed 
under  a  head  of  about  20  feet,  and  is  known  as  the 
'Hickory  Creek  waterpower.  and  is  owned  conjointly 
by  the  Sanitary  District,  the  stale  of  Illinois  and 
what  has  been  styled  as  the  G.aylord  syndicate.  The 
Gnylord  people  have  title  to  10  feet  of  the  head  on 
both  sides  of  the  river,  while  the  title  to  the  other 
10  feet  is  divided  between  the  state  and  the  Sanitary 
District.  It  will  be  only  at  the  end  of  a  litiration, 
part  of  which  is  now  under  way,  that  this  Hickory 
Creek  power  can  be  developed  under  20-feet  head, 
though  nothing  can  intervene  to  prevent  Gaylord 
from  developing  the  power  under   lo-feet  head. 

Mention  has  been  made  of  the  intention  of  the 
Snpilary  District  to  develon  tbe.sc  two  waterpowers. 
In  this  connection  the  following  published  statement 
as  to  cost  and  revenue  is  quoted: 

The  cost  of  the  Lockport  <levelopinent  amounts  to  §2,750.000.  in 
which  is  included  the  cost  of  tile  pole  line  complete  for  transmis- 
sion to  CliicaBO.  The  cost  of  the  Joliet  development,  which  also 
covers  transmission,  will  he  S<joo.oo<j.  or  a  total  for  the  two  develop- 
ments of  Si.740.ooo.  With  our  flow  of  water  at  its  maximum  of  fioo.- 

000  cubic  feet  per  minute,  the  resultini!  power  on  the  heads  which 
we  can  secure  at  the  respective  sites  will  be  for  I.or.kt)Ort  f32-feet 
headi  t(i.352  cross  horseiiower  and  at  Joliet  (20-feet  head)  22.720 
yross  horsepower. 

I  use  oidy  75  per  cent,  of  the  Kross  horsepower  when  iicin'tni; 
what  will  be  available  for  service.  On  this  basis  we  would  have 
at  Lockport  27.264  net  horsepower,  at  Joliet  17,040  net  horsepower. 

1  base  my  estimate  of  revenue  on  Si.^  per  aimum  per  horsepower 
for  24-hour  horsepower.  Even  on  these  conservative  fimires  tlie 
revenue  from  Lockport  power  would  be  SfiSLtioo  and  from  Joliet 
S426.000.  or  a  total  ainnial  reveiuie  of  81.107.600  as  a  minimum  an- 
nual return  on  a  maxiuiiiiu  investment  of  $3,740,000.  This  work 
coidd  all  be  completed  witliin  two  years  from  the  time  the  con- 
tracts are  perfected. 

The  writer  siniiily  quotes  these  figures,  without  any 
intention  of  criticising  or  approving  them,  as  a  basis 
for  some  discussion  of  what  may  be  accomplished 
by  the  transmission  of  this  power  to_  Chicago  for 
municipal  uses,  or  by  otherwise  using  it.  He  is  in- 
clined to  differ  from  the  figures  quoted  in  one  par- 
iicular  only,  namely.  70  per  cent,  of  the  gross  horse- 
power, instead  of  75  per  cent,  should  have  been  used 
in  arriving  at  the  number  of  horsepower,  the  esti- 
mated valv.e  of  which  is  .$2.!;  each.  The  reason  for 
this  is  that  a  combined  efliciency  of  waterwheels  and 
electric  generators  exceeding  70  per  cent,  cannot  be 
attained  in  practice,  when  the  extraneous  losses  due 
to  electric  cables  and  waterwheel   settings   and   ob- 


1.    Abslr.acl  of  paoer.  an<l  discussion  before,  the  Western  So- 
ciety of  Eneineers,  Chicaco. 


structions,  which  are  not  included  in  guaranteed  efti- 
cicneies  of  waterwheels  and  electric  generators,  are 
considered  ;  and  therefore  only  70  per  cent,  of  the 
gross  liorsepower  can  be  had  at  the  switchboard, 
where  salable  horsepower  is  measured.  The  writer 
has  designed  two  water-driven  electric  plants  w^ork- 
ing  imder  substantiallv  35-feet  head,  and  has  not 
felt  justified  in  estimating  quite  as  much  as  70  per 
cent,  combined  efficiency  of  waterwheels  and  gen- 
erators, switchboard  measurement  being  contemplated 
lor  power  outont. 

The  proposition  to  transmit  this  Sanitary  District 
or  drainage  canal  power  to  Chicago  for  municipal 
purposes  is  purelj*  and  simply  of  a  commercial  nature. 
The  municipality,  in  this  matter,  is  in  the  same  po- 
sition as  the  individual  investor  in  industrial  enter- 
prises. The  paramount  question  is:  Will  it  pay, 
and,  if  so,  how  much?  The  processes  of  figuring 
the  financial  merits  of  the  proposition  will  be  just 
the  same  as  if  it  were  a  private  enterprise. 

It  will  be  suillcient  to  consider  the  matter  in  rela- 
tion to  the  Lockport  development  alone,  since  the 
amounts  of  pxDwa-.  considered  are  so  large  that  there 
would  be  no  economies  eliminated  by  considering 
these  two  waterpowers  logotlier. 

The  municipality  has  suLslanliall}'  two  uses  fo:- 
power:  First,  for  water-supply  pumpage ;  second, 
for  electric  lighting.  It  has  been  said  that  it  migb. 
use  power  for  its  street-car  uses  ;  but  this  is  so  prob- 
lematic and  far  in  the  future  that  it  need  hardly  be 
considered  at  this  time.  All  other  municipal  uses 
of  power  are  verj'  small  or  not  applicable. 

The  ai>pli;a''on  of  electric  po,\>'r  to  the  existing 
waterworks'pumping  engine  is  practically  out  of' the 
question  The  speeds  are  such  that  a  belt  or  gear  or 
rope  drive  w'ould  be  needed  between  the  motor  and 
pi:mp.  None  of  Uie  pumps  are  built  with  a  view  to 
such  a  connectio'i.  and  in  the  case  of  nearly  all  01 
them  it  is  substanlislly  impracticable  to  modify  them, 
tl'at  such  a  couiie.-i';m  could  be  made.  From  ilic 
point  of  view  of  the  electrical  engineer,  it  is  easy 
enou.gb  to  install  motors.  From  the  point  of  view 
of  the  bydvatilic  engineer,  it  is  not  clear  how  the 
apiplication  can  be  made.  The  author  has  been  in 
intimate  contact  with  the  problem  at  Bridgeport,  on 
a  large  scale,  and  has  also  had  much  to  do  with 
the  Chicago  \v:i;er\vorks  engines  at  one  time  or 
another,  and  is  of  the  opinion  that  the  application 
of  electric  drive  to  the  existing  pumping  engines  is 
substantially  impracticable. 

However,  without  arguing  this  side  of  the  ques- 
tion further,  it  may  be  stated  that  there  is  an  ob- 
jection to  the  use  of  waterpower  electricity  for  water- 
v.orks  pumping  that  is  more  serious  than  any  finan- 
cial question,  and  that  is  the  absolute  certainty  of 
interruption  in  the  operation  of  the  power  plant  at 
Lockport  by  anchor  ice.  With  the  power  plant  at 
Lockport  shut  down,  the  water  supply  of  this  city 
would  be  stopped.  And  there  seems  to  be  no  way 
of  defeating  the  anchor  ice.  There  have  been  sevei-al 
shutdowns,  lasting  for  some  hours,  at  the  Economy 
Light  and  Power  Company  plant  during  this  and 
last  winter.  The  water  enters  the  wheel  bays,  but 
does  not  congeal  until  it  comes  in  contact  with  the 
iron  or  masonry,  and  then  ice  builds  up  quickh'. 
We  have  had  it  completely  block  the  entrances  to 
the  waterwheels  while  running  and  completely  cover 
the  wheels  so  they  could  not  be  seen.  The  action 
is  so  quick  that  no  steam-driven  adjunct  would  be 
a  safeguard.  Contingencies  of  this  kind  are  hardly 
to  he  tolerated,  and  would  seem  to  eliminate  water- 
power  electricity  from  application  to  the  waterworks 
pumping  engines.  It  may  be  stated,  also,  that  the 
improvements  in  steam  performance  of  pumping  en- 
gines in  the  last  few  years,  by  use  of  high  steam 
pressures  and  superheated  steam  and  other  things 
have  reduced  the  horsepower  cost  to  something  like 
$30  per  year,  and  the  end  is  not  yet,  as  may  be 
proved  wdien  the  new  pumps  the  city  is  so  wisely 
installing  at  the  Chicago  Avenue  station  are  tested. 
Now.  take  power  on  the  switchboard  at  Lockport 
at  $25  per  horsepower  per  year,  and  let  the  losses 
between  Lockport  and  the  pumping  station  be  15 
per  cent.,  then  the  value  of  the  power  at  the  pump- 
ing station  will  be  $29.41  per  year.  If  this  be  true, 
it  is  not  clear  where  the  advantage  in  the  transmis- 
sion comes  in. 

The  assumption  of  15  per  cent,  loss  is  justified  on 
the  basis  that  the  Lockport  power  would  be  trans- 
mitted to  some  central  point,  as  near  the  heart  of 
the  city  as  possible,  and  at  a  very  high  voltage, 
saj',  35,000.  To  this  point  the  losses,  including  those 
through  the  transformer,  would  be  10  per  cent.  At 
this  point  the  voltage  would  "be  stepped  down  to 
some  intermediate  amount,  say.  12,000.  From  this 
point  the  jiower  would  be  transmitled  on  feeder  cir- 
cuits to  the  several  jjump  houses,  thus  involving  an- 
other five  per  cent.  loss.  It  would,  of  course,  bo 
utterly  impracticable  to  run  30,000-volt  circuits 
through  the  city,  nor  could  the  transmission  be  profit- 
ably made  from  Lockport  to  Chicago  at  the  lower 
voltage. 

The  only  other  substantial  use  the  municipality 
has  for  electric  nower  is  for  street  li.ghting.  that  is, 
for  arc  lights.  It  is  claimed  that  there  wdll  be  .36.- 
352  gross  horsepower  in  the  water  column  at  Lock- 
port.  As  a  matter  of  fact,  the  present  legally  re- 
quired flow  through  the  Drainage  Canal  will  give  hut 
24,000  gross  horsepower.  However,  let  the  greater 
amount  be  assumed  for  the  oresent.  Taking  the 
combined  efiiciencv  of  waterwheels  and  generators 
at  70  per  cent.,  there  will  be  2^.446  horsepower  on 
the  switchboard  at  Lockport.    Tlie  next  question   is 


as  to  how  much  of  this  power  can  be  delivered  at 
the  point  of  application  in  Chicago.  The  nature  of 
the  case,  as  will  appear  further  on,  is  such  that  we 
may  assume  a  3S,ooo-volt  transmission  to  the  inter- 
section of  Ashland  Avenue  and  Archer  Avenue. 
.Here  there  would  be  a  step-down  to  about  12.000 
volts,  and  thence  a  distribution  in  feeders  to  points 
of  application,  where  there  would  be  another  step- 
down  transformation.  If  can  hardly  be  contemplated, 
that  with  main-line  losses,  three  transformer  losses 
and  feeder-line  losses,  more  than  85  per  cent,  of 
the  Lockport  power  will  reach  the  point  of  appli- 
cation of  power. '  That  is,  there  will  be  delivered 
21,629  horsepower. 

There  is  little  doubt,  and  certainly  it  involves  the 
least  cost  for  installation,  but  that  enclosed  series, 
alternating-current  arc  lamps  would  be  adopted  for 
the  service.  The  next  question,  then,  is  as  to  the 
number  of  lamps  the  power  would  serve.  There 
have  been  installed  recently  two  25-light  circuits 
of  such  lamps  in  Joliet,  one  lamp  to  each  block, 
and  both  circuits  near  by  the  power  house,  and  we 
find  that  by  switchboard  measurement  at  the  power 
house,  each  lamp  uses  power  at  the  rate  of  0.67  horse- 
power. On  this  basis,  the  power  delivered  at  the 
point  of  application  in  Chicago,  would  serve  32,282 
lamps.  If  these  lamps  be  placed  one  at  every  street 
intersection,  and  there  be  16  blocks  to  the  mile, 
which  is  the  general  rule,  then  an  area  of  112.5 
square  miles  would  be  covered,  which  is  not  much 
dififerent  from  the  present  populated  area  of  the  city. 
This  w'ould  mean  exceedingly  intensified  lighting, 
but  either  it  or  its  equivalent  would  have  to  be  in- 
stalled to  use  the  power,  and  the  use  of  all  the 
power  must  be  contemplated,  since  it  is  contemplated 
that  substantially  all  the  water-driven  electric  plant 
is  to  be  installed  forthwith.  It  would  certainly  be 
the  least  expensive  arrangement  to  make  for  instal- 
lation and  operation.  Now,  as  to  installation  and 
operating  expenses  of  such  a  system,  our  experience 
in  Joliet  indicates  that,  for  an  aerial  construction  the 
cost  of  lamp  installation,  including  poles,  wire,  lamps, 
regulators  and  minor  fittings,  is  not  less  than  $So 
per  lamp.  With  underground  wires,  it  is.  of  course, 
much  more,  but  this  element  of  cost  will  not  now 
be  considered.  At  $So  per  lamp  the  installation 
cost  would  be  $2,582,000.  neglecting  the  cost  of 
feeder  lines.  It  appears  from  the  reports  that  the 
city  has  been  expending  about  $100,000  per  year  in 
extending  its  electric-light  system,  at  which  rate  it 
\vould  take  over  25  years  to  make  the  installation 
needed  to  use  the  Lockport  power,  to  say  nothing 
of  underground  construction  and  of  rising  to  the 
increased  operating  expenses. 

The  essential  feature,  however,  is  as  to  the  cost 
of  power  to  the  citv  for  electric  lighting,  waterpower 
electricity  being  used  on  the  one  hand,  as  against 
steam  power  on  the  other  hand. 

The  taxpayer  is  asked  to  invest  his  money  in  this 
undertaking  with  a  view  to  profit.  The  dividends 
are  to  appear  in  the  shape  of  reduced  ta.xes  for 
other  purposes.  If  he  does  not  put  his  money  in 
this  undertaking  he  would  have  it  available  for  other 
enterprises.  It  is  therefore  proper  to  treat  the  mat- 
ter   from    an   investment   point   of   view. 

The  items  which  contribute  to  the  cost  of  power 
to  the  municipality  w-ill.   in  general,  be  as   follows: 

1.  Interest    on    investment. 

2.  Depreciation   and  maintenance. 

3.  Operation  of  plant. 

4.  Rent. 

5.  Going-concern   charges. 

6.  Miscellaneous. 

7.  Sinking  fund  or  equivalent. 
Item  I  needs  no  discussion. 

Item  2  refers  to  that  expenditure  wdiich  is  needed 
currently  and  that  money  which  is  to  be  set  aside 
amuially  for  future  expenditure,  in  order  to  keep 
the  plant   up  to   a   uniform    standard   of   usefulness. 

Item  3  refers  to  fiscal-oftice  expenses  and  powei- 
house  expenses. 

Item  4  refers  to  the  rent  the  mtinicipality  (Chi- 
cago) must  pay  the  Sanitary  District,  wdiich  is  as- 
sumed to  be  the  same  as  anybody  else  would  pay 
to  the  district.  It  is  a  revenue  that  the  taxpayer 
must  relinquish,  if  the  item  be  not  considered,  and 
therefore  it  should  be  charged  against  the  cost  of 
power  to  the  municipalil.v. 

Item  5  needs  some  explanation.  There  can  be  no 
question  but  that  llic  interest  on  money  expended 
iluring  construction  up  to  the  time  of  operating  the 
jilant  is  a  proper  item  to  add  to  capital  account.  If 
the  construction  be  done  in  two  years,  and  the  in- 
terest rale  be  four  jier  cent.,  and  the  expenditure 
he  made  uniformly,  then  four  per  cent,  of  the  cash 
investment  may  be  :tdded  to  the  amount  expended 
to  arrive  at  the  tot:d  investment.  Thus,  if  $2,750,- 
oco  be  the  cash  invistment.  then,  adding  four  per 
cent,  to  this,  the  total  investment  becomes  $2,860,000. 
This  is  true  wdictber  the  money  be  raised  by  taxation 
or  by  bonds.  Now-,  if  upon  completion  of  construc- 
tion, the  whole  plant  be  put  in  operation  substan- 
tially at  once,  then  there  would  be  no  further  incre- 
ment to  capital  accoimt,  assuming,  of  course,  that 
no  accident  or  other  causes  made  necessary  any 
expenditures  or  losses  beyond  those  involved  in  the 
other  items  of  cost  of  power. 

The  nature  of  the  case  is  such  that  substantially 
the  whole  cash  investment  is  to  be  made  in  two 
years  or  such  a  matter.  It  has  further  been  shown 
that,  in  order  to  use  all  tbe  power,  heavy  investments 
must  be  made  by  the  municipality  to  install  apparatus 
and   a   heavy   operation   charge  be   incurred.    These 
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ace  so  large  that  there  can  be  no  hope  of  attainmg; 
to  them  short  of  some  years,  doubtless  10  years  or 
more  after  the  plant  is  in  operation.  During  this 
period  a  portion  of  the  plant  must  be  idle,  the  mag- 
nitude of  such  portion  diminishing  as  time  goes  oi\ 
and  until  all  the  power  is  used.  Meantime  the  lax- 
payer  is  getting  no  profit  from  the  idle  portion  ol 
the  plant,  and  is  a  loser  to  that  extent,  unless,  as 
has  been  contemplated  at  one  time,  that  rental  price 
for  the  whole  power  be  paid  from  the  time  of  com- 
pleting construction,  and  then  the  municipality  i^ 
the  loser.  Whether  taxpayer  or  municipality  is  loser 
makes  no  difference.  The  loss  exists,  and  for  con- 
venience may  be  assigned  to  the  municipality  in  tht 
form  of  excess  renta^.  The  accumulated  amount  ot 
this  excess  is  money  invested  in  the  production  oi 
the  power,  and  should  be  added  to  capital  account, 
or.  what  is  the  same  thing,  the  interest  on  such 
accumulation  may  be  entered  as  an  annual  charge 
for  cost  of  power.  The  name  to  be  given  to  this 
interest  item  is  usually  stated  to  be  the  expense  ot 
creating  a  ''going  concern."  It  has  been  recognized 
by  arbitration  boards  and  by  the  courts  as  proper 
in  evaluating  waterworks  plants  and  is  conceded 
to  be  between  15  per  cent,  and  20  per  cent,  of  the 
cash  investment  in  some  plants.  The  interest  on 
this  15  per  cent,  or  20  per  cent,  is  the  annual  charge 
against  the  cost  of  power  contemplated  in  Item  5 
above.  If  it  requires  10  years  to  bring  all  the  force 
into  use.  at  a  uniform  rate,  then  half  of  the  rent 
paid  in  the  10  years  would  be  paid  without  any  return 
for  it.  It  is  money  put  into  the  cost  of  power  on 
which  there  has  been  no  return,  and  it  has  been  put 
in  for  all  time.  Interest  on  this  permanent  invest- 
ment should  therefore  be  a  charge  against  cost  of 
power  for  all   time. 

Item  6  refers  to  legal  expenses,  administration 
charges,  such  as  the  proportional  charges  of  ex- 
penses of  trustees  of  Sanitary  District,  expenses  for 
damages  to  life  and  limb  of  employes,  and  other 
unforeseen  things.  It  mav  properly  include  a  con- 
sideration of  taxes,  for  reasons  as  follows :  It  has, 
in  general,  been  governmental  policy  to  encourage 
the  development  of  public  potentialities,  thereby  cre- 
ating wealth,  creating  employment  for  more  people 
and  increasing  the  taxes  available.  Now.  if  this 
power  is  to  be  used  by  the  municipality,  it  cannot 
uniform  state  of  usefulness  as  contemplated  by  Item 
taxes  which  would  otherwise  be  collected  will  be 
lost,  and  should  be  a  proper  charge  against  the  cost 
of  power. 

Item  7  is  one  frequently  required  in  the  financing 
of  industrial  enterprises,  and  has  in  view  the  possi- 
bility^ that  the  plant,  although  it  be  kept  up  to  a 
uniform  state  of  usefulness  as  contemplated  by  Item 
2.  still,  after  a  certain  length  of  time,  may  pass  out 
of  use.  say  bj^  the  substitution  of  something  better, 
without  having  any  salvage  value  that  will  restore 
to  the  investor  his  original  investment  in  it.  It  is 
not  intended  by  the  writer  to  assign  to  it  any  finan- 
cial value  herein,  but  he  wishes  to  mention  it  for 
what  it  is  worth.  He  will  assume  that  the  plant 
has,  with  the  application  of  Items  i  to  6,  inclusive,  an 
indefinite  life. 

It  is  in  order  now  to  assign  money  values  to  these 
items,  and  it  will  simplifv  matters  somewhat  to  as- 
sign these  values  to  both  water-driven  and  steam- 
driven  plants  conjointly. 

Interest  on  Investment. — The  estimated  cash  in- 
vestment [water-driven]  is  stated  to  be  $2,750,000  and 
time  of  construction  two  3fears.  Adding  interest  on 
investment  during  construction — sav,  four  per  cent. — 
and  the  total  becomes  $2,760,000.  The  interest  charge 
being  taken  at  four  per  cent,  would  be  $114,400  an- 
nualh'.  The  magnitude  of  the  pov.er  under  con- 
sideration is  such  that  a  number  of  steam  units  may 
be  contemplated,  each  of  which  would  ordinarily  be 
called  large — so  large,  that  steam-turbine-driven  gen- 
erators mav  be  considered,  at  a  cost  not  exceeding 
$70  per  horsepower,  at  point  of  application  of  the 
power — this  cost  rncluding  real  estate,  buildings,  boil- 
ers, engines,  generators,  switchboards  and  all  con- 
struction costs,  including  interest  on  investment 
during  construction,  up  to  point  of  application  of 
pow'er.  It  is  to  be  noted  that  a  steam-driven  plant, 
being  made  up  of  a  number  of  units,  located  at  sev- 
eral more  or  less  distributing  stations,  need  not  be 
constructed  all  at  one  time,  and  the  construction 
period,  when  interest  charges  accumulate,  would  be 
much  shorter  than  for  the  water-driven  plant.  At 
$70  per  horsepower,  and  with  21.620  horsepower  to 
generate,  the  total  investment  would  be  $1,514,000. 
The  interest  charge,  taken  at  four  per  cent.,  would 
be  $60,560. 

Operation  of  Plant. — Say  $20,000  per  year  [for 
water-driven  plant"!,  including  heating,  lighting,  clean- 
ing trash  racks  of  debris  and  ice,  care  of  pole  line 
and  all  miscellaneous  power-house  charges.  The 
item  is  so  small  that  any  error  in  it  is  of  no  import, 
and  further  discussion  is  unnecessarv. 

It  is  proper,  in  making  the  comparison  in  question, 
to  contemplate  the  most  modern  and  high-class  steam- 
driven  electric  machinery'.  This  seems  to  involve 
steam-turbine-driven  generators,  working  with  very 
high  pressure  superheated  steam  under  the  extraordi- 
nary economy  developed  in  the  last  year  or  two  by 
such  machines,  and  involving  high  efficiency  at  frac- 
tional loads.  The  units  will  be  large  enough  to 
justify  the  highest  l"vpe  of  boiler  construction  and 
economic  performance.  With  such  machines  the  cost 
of  24-hour  power  should  not  exceed  $24  per  year  for 
operation. 

Rent. — Nearly  five  years  ago  the  Sanitary  District 


advertised  for  bids  for  leasing  the  undeveloped  water- 
power  at  Lockport,  and  was  offered  $4  per  horse- 
power per  year,  based  on  the  gross  horsepower,  if 
the  writer  remembers  rightly,  and  the  plant  to  belong 
to  the  Sanitary  District  at  the  end  of  50  years.  In 
any  event,  it  is  worth  more  now.  It  seems  to  the 
writer  that  a  rental  value  of  $6  per  horsepower 
for  the  gross  horsepower  is  fair  to  have  in  view. 
There  being  36,352  gross  horsepower,  the  annual  rent 
'should  be  $218,112.  No  rent  item  is  involved  for 
steam-driven  power. 

Going-concern  Charges. — The  rent  paid  for  10 
years  will  be  $2,181,120,  and  if  the  power  came  into 
use  at  a  uniform  rale  during  this  period,  then  the 
excess  rent  paid  will  be  $1,090,500,  the  interest  on 
whicli.  at  four  per  cent.,  will  be  $41,822  annually. 
Furthermore,  the  interest  on  investment  will  go  on 
for  10  years,  and  amount  to  $1,144,000,  thus  adding 
half  this  amount  to  capital  account,  or  $572,000.  The 
interest  on  this  amount  is  $22,880.  The  going-con- 
cern charge  will  therefore  be  $64,702  annually'. 
Since  a  steam-driven  plant  may  be  installed  grad- 
ually, to  all  intents  and  purposes,  as  the  power  is 
required,    no   charges   are   involved. 

Discussion. 

Isham  Randolph,  Chicago:  The  Sanitary  District 
of  Chicago  owns,  between  Robey  Street,  Chicago, 
and  Hickory  Creek,  Joliet,  about  7,000  acres  of  land ; 
more  than  5,000  of  these  acres  might,  under  proper 
conditions,  be  income-bearing;  today  they  are  as 
unprofitable  as  the  arid  sands  of  the  desert.  The 
mission  of  this  great  power  which  we  are  about  to 
create  is  properly  to  turn  the  wheels  of  industry  in 
factories-4ocated  upon  our  own  lands,  alongside  our 
own  channel.  Where  in  this  broad  land  are  there 
greater  inducements  for  the  establishment  of  great 
industrial  enterprises?  The  finest  artificial  water- 
way man  has  ever  built  invites  the  deep-sunk  keels 
of  the  great  carriers  of  the  Great  Lakes  to  plow 
its  ample  flood.  On  either  side  and  easy  of  access 
are  the  steel-laid  tracks  of  transcontinental  lines ; 
crossing  it  at  intervals  are  railways  which  girdle  the 
great  metropolis  of  the  West  and  make  the  inter- 
change between  all  the  railroads  which  bring  it  pros- 
perity and  wealth.  Add  to  this  cheap  power  in  its 
most  convenient  form  and  you  have  pictured  the 
manufacturers'  paradise.  Had  I  the  settlement  of 
this  great  question  I  would  make  the  dedication  now 
to  industrial  enterprises  along  this  "man-made  river," 
and  the  West  would  see  its  own  Lowell  before  half 
a  decade  should  have  come  and  gone. 

Now  the  writer  claims  to  have  worked  out  the 
hydraulic  determinations  from  which  the  probable 
flow  lines  in  the  Sanitary  channel  were  arrived  at.  and 
so  he  did.  Speaking  with  the  wisdom  derived  from 
f^ow  measurements  and  observations  taken  in  the 
effort  to  determine  accurately  the  ultimate  outcome, 
the  height  at  the  controlling  works  when  the  lake 
is  at  datum  and  the  channel  is  carrying  600,000  cubic 
feet  per  minute,  will  be  something  less  than  three 
feet  below  datum.  These  computations  have  been 
worked  out  by  that  careful  and  competent  hydrau- 
lician,  Ernest  L.  Cooley.  Had  the  scientist  who 
determined  for  us  our  hydraulic  slopes  and  grades 
been  able  to  predetermine  these  facts  a  different 
grade  line  would  have  been  established,  and  a  trifle 
of  1. 731.600  cubic  yards  of  solid  rock  excavation 
would  have  been  saved,  besides  a  few  hundred  thou- 
sand cubic  yards  of  glacial  drift. 

At  the  time  that  Mr.  Johnston  made  these  compu- 
tations he  undoubtedly  worked  upon  the  best  data 
which  he  could  obtain,  going  to  show  the  efficiency 
of  large  channels,  but  there  was  no  data  available 
giving  results  in  such  a  channel  as  was  then  to  be 
built,  and  he  did  the  best  he  could,  probably  as  well 
as  any  other  man  would  have  done,  in  reaching  his 
conclusions.  The  fact  that  the  actual  demonstration 
of  efficiency  in  the  completed  channel  is  much  greater 
than  his  work  led  him.  and  us  who  relied  upon  that 
work,  to  expect,  is  not  a  valid  cause  for  charging 
him  with  error  in  his  work. 

But  in  the  light  of  present  plans  this  excess  ex- 
cavation is  not  wholly  lost,  for  the  cutting  of  the 
Calumet-Sag  Canal  will  bring  in  about  225,000  cubic 
feet  which  the  rock  channel  must  care  for  in  addi- 
tion to  the  600,000  cubic  feet  for  which  it  was  orig- 
inally designed. 

This  added  volume,  be  it  remembered,  will  add 
nearly  g,ooo  horsepower  to  the  potentiality  of  the 
waterpower  we  are  discussing  without  adding  a  dol- 
lar to  the  cost  of  the  channel  ways  we  are  now 
providing,  and  the  capital  account  will  be  swelled 
by  only  the  cost  of  the  hydraulic  and  electrical  ma- 
chinery necessary  'o  generate  the  increased  power, 
say  $250,000.  and  our  unit  cost  would  then  be  about 
$83.33  per  horsepower,  including  the  cost  of  three 
miles  of  navigable  channel. 

■Mr.  A.  S.  Crane,  principal  assistant  engineer  of 
the  Sanitary  District,  has  revised  my  figures  and 
finds  that  we  will  have  an  available  head  of  34 
feet,  with  a  flow  of  600.000  cubic  feet  per  minute,  as 
against  32  feet,  upon  which  I  have  based  all  my  esti- 
mates of  power. 

I  G.  "SI.  Wisner:  Mr.  Johnston  states  that  he  does 
[not  consider  75  per  cent,  of  the  gross  power  in  the 
Iwater  column  a  conservative  figure  for  the  net  power 
jof  the  switchboard,  but  under  conditions  similar  to 
|the  proposed  development  at  Lockport,  and  that  he 
j"has  not  felt  justified  Jn  estimating  quite  as  much 
as  70  per  cent,  combined  efficiency  of  waterwheels 
'and  generators."     As  a  matter  of  fact,  the  wheels 


installed  at  the  "Soo"  developed  82  per  cent,  effi- 
ciency and  the  electrical  manufacturers  arc  wilhng  to 
guarantee  96  per  cent.  From  actual  tests  made  upon 
a  s.ooo-kilowalt  machine  as  high  as  97.8  per  cent, 
efficiency  has  been  obtained.  But  using  82  per  cent, 
for  wheels  and  96  per  cent,  for  generators,  you  have 
an  efliciency  of  7S.7  per  cent.  I  have  therefore  con- 
cluded that  the  Sanitary  District  engineers  are  per-* 
fectly  justified  in  assuming  an  efficiency  of  75  per 
cent,  when  the  generators  are  directly  connected  with 
ihe  water  wheels;  and  this  would  allow  over  2.5  per 
cent,  for  exciters, 

Mr.  Johnston  assumes  that  power  must  be  sold 
at  Chicago  for  commercial  uses,  thus  losing  15  per 
cent,  of  the  power  through  line  loss,  etc.  There  is 
no  doubt  in  my  mind  that  with  a  cheap  power  a 
market  can  be  created  within  five  miles  of  the  power 
house.  I  do  not  agree  with  him  that  five  per  cent, 
interest  should  be  charged,  as  it  would  be  possible 
to  sell  four--per  cent,  bonds  above  par  to  build  this 
work.  In  his  commercial-use  table  he  has  used  three 
per  cent,  for  depreciation,  which  is  entirely  too  high. 
Assume  tliat  the  undeveloped  power  is  sold  to  a 
private  corporation,  would  the  city  of  Chicago  or 
taxpayers  be  benefited  by  the  $30,000  item  of  taxes 
which  Mr.  Johnston  has  charged  against  the  cost  of 
construction?  It  seems  to  me  that  the  taxes  would 
be  lost  to  the  taxpayers  of  the  Sanitary  Disti'ict  and 
go  to  the  people  of  Will  County,  in  which  county  the 
power  plant  is  located. 

In  conclusion  I  wish  to  emphasize  that  the  pro- 
posed Sanitary  District  development  will  net  over  23 
per  cent,  with  a  flow  of  600,000  cubic  feet  per  minute, 
and  that  the  navigable  features  of  this  great  work 
have  been  preserved,  giving  deep-water  navigation 
from  Joliet  to  the  lakes;  while  under  Mr.  Johnston's 
scheme  the  navigable  features  are  sacrificed,  he 
creating  instead  a  large  pool,  part  of  which  is  prac- 
tically stagnant,  thus  producing  a  public  nuisance. 

It  is  also  known  that  it  is  entirely  feasible  for 
the  canal  after  completion  to  carry  over  800,000 
cubic  feet  per  minute,  and  it  is  the  intention  of  the 
Sanitary  District  to  produce  this  flow.  From  all 
indications  this  w'ill  probablv  be  accomplished  within 
the  next  10  years.  This  will  add  about  33  per  cent, 
to  the  available  power  without  materially  increasing 
the  cost  of  this  development.  With  this  amount  of 
water  flowing  and  the  power  judiciously  leased  the 
investment  will  show  a  net  return  of  over  33  per 
cent.  It  may  be  said  in  criticism  of  this  discussion 
that  I  have  taken  a  "rosy  view"  of  this  power  devel- 
opment, but  it  must  be  remembered  when  one  speaks 
of  developing  steam  power  for  $24  or  even  $30 
per  horsepower  per  year  for  operating  expenses  and 
$70  per  horsepower  for  installation,  when  the  con- 
struction of  similar  plants  are  actually  costing  from 
$112.50  to  $150,  thac  that  is  a  very  "rosy  view." 


President   of    Lighting    Company     Held 
Responsible  for   Lineman's  Death. 

A  warrant  was  recently  issued  against  Henry  H. 
Rogers  of  the  Standard  Oil  Company,  who  is  presi- 
dent of  the  Richmond  Light  and  Railway  Company 
of  Staten  Island,  charging  him  with  manslaughter,  as 
being  responsible,  with  the  company's  directors,  for 
the  death  of  Edgar  J.  Coleman  of  Pittsburg,  a  line- 
man employed  by  the  Western  Union  Telegraph 
Company.  The  warrant  followed  a  verdict  of  a 
coroner's  jury  to  the  effect  that  Coleman's  death, 
on  July  1st,  by  a  shock  from  an  improperly  insu- 
lated connection  of  the  Richmond  Light  and  Railway 
Company's  wires  at  the  Elm  Park  crossing  of  the 
Staten  Island  Rapid  Transit  Company  lay  at  the 
doors  of  the  directors  and  president  of  the  light  and 
railway   company. 

The  warrant  was  issued  on  the  advice  of  Assistant 
Corporation  Counsel  Whiddecombe  after  the  coro- 
ner's iury  had  brought  in  its  verdict.  It  is,  in  effect, 
an  effort  to  bring  the  other  directors  into  court  to 
answer  to  the  charge  made  against  them. 

Coleman  and  some  other  Western  Union  linemen 
were  replacing  old  wires  with  new  ones  when  the 
accident  occurred.  They  were  at  work  at  the  Elm 
Park  crossing  of  the  Staten  Island  Rapid  Transit 
Company,  where  the  wires  of  the  telegraph  company 
and  those  of  the  electric-light  company  are  strung 
on  the  same  poles.  They  had  pulled  down  an  ofd 
wire  and  were  putting  up  a  new  one  when  it  came 
in  contact  with  an  electric-light  wire  from  which 
the  insulation  had  been  worn  off.  The  current  from 
the  electric-light  wire  communicated  with  the  tele- 
graph wire,  and  Coleman  received  a  shock  that  killed 
him  instantly. 

The  jury's  verdict  was  as  follows:  "We  find  that 
Edgar  J.  Coleman  came  to  his  death  by  nn  electric 
shock  from  a  wire  of  the  Richmond  Light  and  Rail- 
v/ay  Company,  and  we  censure  and  hold  the  presi- 
dent and  directors  responsible  for  the  death  of  said 
Coleman  by  not  having  the  electric-light  wires  prop- 
erly insulated  to  save  the  lives  of  their  employes 
and  the  public  at  large." 


After  six  years  of  labor  the  Elizabeth  suspension 
bridge,  crossing  the  Danube  at  Budapest,  Austria- 
Hungary,  is  open  to  the  public.  The  bridge  is  95t 
feet  long  in  the  main  span  and  of  unusual  strength. 
It  carries  a  double-track  electric  railway  and  also 
has  passageways  for  teams  and  pedestrians.  The 
structural  materials  were  produced  at  the  govern- 
ment steel  works  and  the  shops  of  the  Hungarian 
state    railways. 


Ohio  Telephone  Notes. 

'i  lie  employes  of  llie  Cuyahoga  Telephone  Com- 
pany of  Cleveland  received  their  dividend  on  the 
income  of  the  business  for  the  first  six  months  of 
the  year  last  week  .  This  dividend  amounts  to  6  per 
cent,  of  the  entire  amount  of  wages  received  during 
that  time.  The  plan  has  been  in  operation  a  year 
now  and  has  proved  quite  satisfactory  to  the  com- 
pany, as  well  as  the  employes.  They  have  taker, 
greater  interest  in  the  work  than  ever,  as  predicted 
by  President  Dickson,  and  merit  the  amounts  they 
will  receive.  President  Dickson  says  that  eveo' 
employe  feels  a  personal  imerest  in  advancing  the 
business  and  increasing  the  earnings  by  giving  good 
service — a  son  of  joint  i>wnership,  as  it  were.  The 
co-operative  plan  has  worketl  well  in  this  case.  The 
company  now  employs  alK)ut  4C0  persons  and  the 
dividend  will  amount  lo  se\'eral  thousand  dollars. 

The  Putnam  County  Telephone  Company  of  De- 
liaitce  has  connected  its  exchange  with  the  lung- 
distance  line  of  the  Bell  Telephone  Company.  It 
is    a    small    company. 

A  report  from  Welisville  is  to-  the  effect  that  the 
proposed  line  through  ^'ellow  Creek  and  W'ashing- 
ton  townships  will  be  built.  Farmers  and  others 
are  taking  an  interest  in  the  matter  and  many  sub- 
scribers have  been   received. 

An  exchange  arrangement  has  been  co-.isunnnated 
between  the  Newark  'I'elephone  Company  of  New- 
ark and  the  Gratiot  and  Brownsville  Telephone 
Company,  by  which  a  number  of  new  points  may  be 
reached  from   Newark. 

The  Bell  people  will  erect  a  new  building  to  cost 
$25,000  at  East  Liverpool,  on  land  that  cost  $10,000 
two  years  ago. 

Arrangements  made  recently  for  the  reduction 
of  the  debt  of  the  Federal  Telephone  Company  are 
gradually  being  worked  ottt  in  detail.  It  will  take 
some  time  to  make  the  e-xchanges  that  will  be  neces- 
sary in  ■  order  that  the  large  creditors  may  secure 
the  bonds  they  agreed  to  tike.  However,  there  will 
be  no  trouble  in  getting  all  matters  arranged  satis- 
factorily, and  within  a  few  years  the  securities  are 
expected  to  make  a  good  advaitce  in  price. 

W.  F.  Crossley  has  resigned  as  manager  of  the 
Youngstown  Telephone  Company  at  Youngstown  to 
become  state  manager  of  the  Colorado  Telephone 
Company. 

The  Girard  Telephi-ne  Company,  incorporated  last 
week,  will  at  once  commence  the  construction  of  a 
plant  in  Girard.  The  Bell  interests  have  had  a 
monopoly  of  the  business  in  that  place,  and  a  hot 
fight    is    anticipated. 

Bonds  of  the  Toledo  Telephone  Company  are 
rapidly  advancing  in  \alue.  Brokers  are  endeavor- 
ing to  hold  the  price  down  to  70  in  order  to  fill 
ordei;s  as  rapidly  as   received,   it   is   said. 

F.  R.  Hillhouse  has  accepted  a  position  in  the 
traffic  department  of  the  United  States  Telephone 
Company.  He  is  a  brother  of  .\.  S.  Hillhouse,  man- 
ager of  the  Stark  County  Telephone  Company.     C. 

Telephone   News  from   th-e   Northwest. 

A  rural  telephone  line  is  being  built   from  Mans- 
field  to   Scatterwood,   S.   D.,   and   will   ultimately   be 
built  to  Aberdeen. 
_-    The   Farmers  and  Merchants  Telephone  Company 
"has  applied   to  the  council   of  Hudson,   Wis.,    for  a 
franchise  to  install  a  competing  local  exchange. 

The  Morton  (Minn.)  Rural  Telephone  Company 
has  been  incorporated  with  $25,000  capital. 

The  Ahon  (lowa^  Mutual  Telephone  Company 
has  increased  its  capital  stock  from  $10,000  to 
$25,000. 

D.  C.  Bell  has  been  appointed  manager  of  the 
Union  Telephone  Company  at  Bonaparte.  Iowa. 

The  Cascade  Countv  Rural  Telephone  Company 
has  incorporated  at  Great  Falls.  Mont. ;  capital 
$50,000.     C.  F.  Stork  and  others. 

A  new  telephone  system  has  been  installed  at 
I'rescott,  Wash.  H. 


Michigan  Telephone  Matters. 

The  Mt.  Clemens  Tclephune  Company  has  started 
lo  put  its  wires  underground.  It  is  expected  that 
the  work  will  be  completed  in  about  six  weeks,  as  a 
large  force  of  men  are  employed  upon  it.  Mt. 
Clemens  will  then  have  one  of  the  finest  telephone 
systems  in  the  state. 

At  ;i  meeting  of  the  directors  of  the  Michigan 
State  Telephone  Company,  held  in  Detroit  recently, 
it  was  unanimously  decided  to  spend  $200,000 
in  betterments  of  the  service  and  in  extensions. 
A  quarterly  dividend  of  1%  per  cent,  has  been  de- 
clared upon  the  preferred  stock.  Those  present 
were:  N.  W.  Harris  and  A.  G.  Farr  of  Chicago, 
Isaac  N.  Spraguc  of  Boston,  D.  E.  Waters  of  Grand 
Rapids.  William  C.  McMillan,  W.  A.  Jackson,  Ell- 
wood  T.  Hance,  A.  E.  F.  White  and  Henry  Russell 
of  Detroit.  \\r 


The  Telephone  in   Kansas. 

1  he  Kinsley  Telephone  Company  is  experiment- 
ing with  rural  lines  run  on  wire  fences.  The  com- 
pany has  several  lines  that  are  giving  good  service 

The  Missouri  and  Kansas  Telephone  Company 
has  just  been  able  to  get  its  line  across  the  Saltfork 
m  operation,  which  has  been  down  for  several  weeks 
on  account  of  high  water. 

L.   R.   Cole  and   L.    r.   Diiggan.  local   and  district 
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managers  for  the  Missouri  and  Kansas  Telephone 
Company  of  Wichita,  have  been  arrested  and  found 
guilty  by  Judge  Wilson  of  contempt  and  fined  $200 
each  and  ordered  to  make  restitution  to  the  city 
for  the  violation  of  an  injunction  issued  July  5,  1902. 
They  were  arrested  for  setting  poles  and  stringing 
wires  contrary  to  this  injunction.  The  case  has 
been  appealed  to  the  Supreme  Court. 


Card    Display  Device  for  Telephones. 

A  device  admirably  adapted  for  use  as  an  au.xiliary 
telephone  directory  of  a  number  of  persons  or  busi- 
ness houses  with  whom  communication  is  frequent 
has  recently  been  patented  by  S.  Duncan  Black  of 
Baltimore.  The  accompanying  illustration  is  a 
picture  of  the  device  attached  to  a  desk  telephone. 

Each  firm's  name  is  written  or  printed  at  the  top 
of  a  card  on  which  is  also  printed  the  inde.x  letter 
of  the  name  in  large  red  type.  Under  the  name  is 
placed  the  telephone  number  and  exchange,  and 
under  that  any  announcement  pertaining  to  the  busi- 
ness of  the  firm  that  may  be  desired.  These  cards 
arc  arranged  alphabetically  in  narrow  slots  radiating 
from  the  center  of  a  cylindrical  holder. 

The  holder  and  its  radiating  cards  are  mounted  on 
a  shaft  terminating  in  a  milled  nut,  which  projects 
through  the  sides  of  a  cylindrical  case  in  which  the 
whole  is  enclosed.  This  cylindrical  case  has  a  short 
section  removed  from  its  periphery  and  a  deflector 
inserted,  the  purpose  of  which  is  to  engage  the  top 
of  the  cards  as  they  are  rotated  and  bend  them  back 
so  as  to  make  the  card  directly  in  front  plainly  visi- 
ble.    The  case  is  provided  with  a  suitable  clamp  for 


CARD    DISPLAY   DEVICE   FOR   TELEPHONES. 

fastening  the  device  to  the  upper  part  of  the  tele- 
phone stand,  or  to  a  wall  telephone,  as  desired. 

When  it  is  desired  to  find  a  telephone  number  of  a 
person  whose  card  is  contained  in  the  directory  the 
milled  nut  is  turned  and  the  large  red  index  letters 
rapidly  and  consecutively  pass  before  the  eye.  When 
the  inde.x  letter  desired  approaches  the  nut  is 
turned  slower  until  the  desired  card  springs  into 
position,  where  it  remains  until  the  directory  is  again 
used.  It  will  be  seen  that  with  such  an  arrangement 
the  finding  of  any  name  of  the  list  is  practically 
instantaneous.  It  is  obvious  that  the  time  con- 
sumed in  finding  any  card  will  not  be  more  than  two 
or  three  seconds. 

The  fact  that  the  card  is  automatically  held  in  po- 
sition to  read  after  once  found  will  avoid  the  con- 
fusion and  annoyance  accompanying  the  forgetting 
and  subsequent  refinding  of  a  number  or  exchange 
just  as  the  operator  is  answering  after  a  detention, 
the  card  always  being  before  the  eve. 

This  device  possesses  all  the  good  points  of  the 
ordinary  card-filing  systems,  with  the  great  advan- 
tage of  being  much  quicker,  any  card  being  in- 
stantly removable  through  the  opening  in  the  per- 
iphery of  the  case,  or  the  side  of  the  case  may  be 
removed  by  the  loosening  of  a  single  thumb  nut  and 
the  cards  arranged  at  will. 

The  instrument  presents  a  neat  appearance,  being 
nickel-plated  and  clamped  on  the  upper  part  of  the 
telephone  stand  so  as  not  to  interfere  with  the  hand- 
ling of  the  latter.  Since  it  has  about  the  same  weight 
as  the  receiver,  it  acts  to  balance  that  instrument. 


.\  newspaper  dispatch  from  Bloomington,  111.,  dated 
July  30th.  says:  Preliminary  plans  to  organize  the 
Central  Illinois  Independent  Telephone  Association, 
which  .will  represent  a  capitalization  of  over  $10,000,- 
000  and  include  every  central  Illinois  Independent 
telephone  company,  were  made  in  this  city  today. 
.-Albert  Schnler  of  Streator  was  chairman  of  the 
meeting  and  R.  C.  Critchfield  of  Minier  secretary. 
.\  committee  was  pppojnted  to  outline  pernianeut 
organization  plans. 


August  6,   1904 

American  Telephone  and  Telegraph 
Company's  Report  For  June. 

The  .•\merican  Telephone  and  Telegraph  Com- 
pany's instrument  output  statement  for  June  and  the 
first  six  months  of  1904  shows  smaller  net  results 
than  the  stockholders  are  accustomed  to  survey  from 
period  to  period,  the  June  gross  output  being  less 
and  the  returned  totals  greater  than  for  the  cor- 
responding months  in  the  last  four  years.  While 
the  number  of  outst.anding  instruments  has  passed 
4,124,000,  the  increase  nevertheless  has  not  been  pro- 
portionately as  great  as  in  1903  and  1902.  Following 
are  the  comparative  figures : 

June;  iyp4.  igo3.  lyoz.  1901. 

g''°*i5-j 83,312  S7!«o8  >j6.6s3  96,300 

Keturned 44.144  42.189  41,741  34,221 

^.^^*-, 39.168  45.419  54,912  62,679 

Since  January  ist: 

Gross.... 591.684  600.064  589.109  469,923 

Keturned 247,190  23s. 141  226,267  194,567 

Net   .....    344.494  364.923  362.842  275,354 

Outstanding.  June  30th.  4,124,011      3.515.243      2,8Sy.854      2.228,170 


GENERAL  TELEPHONE  NEWS. 

The  Southern  Bell  Telephone  Company  is  con- 
structing a  Ion,g-distance  line  from  Statesville  to 
Morganton,  N.  C. 

The  City  Council  of  Lindsay,  Ont.,  has  decided 
not  to  renew  the  exclusive  franchise  to  the  Bell 
Telephone  Company.  Citizens  are  said  to  be  in  favor 
of  competition. 

A  telephone  system  is  to  be  built  at  Cheapside, 
Texas,  by  J.  E.  Lord,  J.  F.  Elder  an  C.  F.  Carson, 
who  are  the  incorporators  of  the  Cuero  and  Cheap- 
side  Telephone   Company. 

The  Lincoln  County  Rural  Telephone  Company, 
with  headquarters  at  Tryon,  Okla.,  and  a  capital 
stock  of  $5,000,  has  been  incorporated  by  T.  D.  Rush, 
J.  N.  Smith  and  A.  G.  Walters.^ 

The  White-Da\is  Telephone  Company  of  Colum- 
biana. Selby  County,  Ala.,  has  filed  a  notice  of 
incorporation  with  a  capital  of  $10,000.  J.  F.  and 
W.    P.   White  and  others  are   interested. 

The  Farmers  and  Citizens'  Telephone  Company 
of  Frankton,  Ind..  has  been  incorporated  with  a 
capital  stock  of  $10,000.  The  incorporators  are 
Thomas  Bromley,  Jr.,  E.  H.  Phillips  and  George  A. 
Quick. 

S.  W.  Roberts,  S.  F.  Newhall  and  H.  M.  Fisk 
have  formed  a  corporation  for  the  purpose  of  con- 
structing a  telephone  system  in  Cedarville,  111.,  and 
throughout  Stephenson  County.  The  company  is 
capitalized  at  $7,000. 

The  Central  Energy  Bell  Telephone  Company  has 
been  chartered  in  Indian  Territory.  The  company 
intends  to  construct  a  telephone  system  in  South 
Mc.'Mest^r  at  an  estimated  cost  of  $50,000.  All  wires 
will  be  placed  under  ground. 

The  Savannah  (Tenn.)  Telephone  Company,  the 
Tennessee  River  Telephone  Company,  the  Clifton 
Telephone  Company  and  the  W.  N.  Sloan  Telephone 
Company,  all  in  Tennessee,  have  perfected  arrange- 
ments to  consolidate,  and  some  extensions  may  be 
made. 

Receivers  have  been  appointed  for  the  Standard 
Telephone  and  Telegraph  Company,  capitalized  at 
$100,000,  which  operates  in  Bucks  County,  Pa.,  and 
in  New  Jersey.  Both  the  Bell  and  Keystone  com- 
panies have  been  trying  to  buy  the  property  for  some 
time. 

A  charter  has  been  granted  to  the  Cecil  Farmers' 
Telephone  Company  of  Elkton,  Md..  with  $2,500 
capital,  and  privilege  of  increasing  to  $50,000.  The 
company  will  construct  a  telephone  system  in  Cecil 
County.  Elwood  Balderston,  Alfred  B.  McVey  and 
associates  are  the  incorporators. 

The  Direct  Line  Telephone  Company  has  been 
incorporated  at  San  Francisco,  Cal.,  with  a  capital 
stock  of  $1,000,000.  This  is  a  reincorporation  of  the 
Automatic  Direct  Line  Telephone  Company,  oper- 
ating systems  in  San  Francisco,  and  whose  capital 
stock  was  $250,000.  It  is  the  intention  of  the  com- 
pany to  establish  systems  in  all  the  nearby  towns. 

The  United  Telephone  Company  of  Pottsville.  Pa., 
having  raised  its  rates  to  subscribers,  the  City  Coun- 
cil declared  its  franchise  forfeited  and  ordered  the 
company's  poles  and  wires  removed.  The  company 
thereupon  canvassed  its  subscribers,  asking  them  to 
petition  the  council  to  allow  them  to  remain,  prom- 
ising in  return  a  reduction  of  rates. 

Toll  rates  for  telephone  companies  are  said  to 
have  been  satisfactorily  adjusted  by  the  Independent 
telephone  companies  of  Southern  California.  The 
rate  schedules  have  been  divided  into  seven  different 
groups,  varying  from  25  cents  for  a  quarter  of  a 
minute  to  25  cents  for  three  minutes.  For  example, 
the  rate  between  Los  ■\ngeles  and  Santa  Barbara, 
125  miles,  is  25  cents  for  the  first  quarter  minute, 
,15  cents  for  a  half  minute.  50  cents  for  a  minute 
and  five  cents  extra  for  each  additional  quarter 
minute  over  one  minute.  The  time  limit  has  thus 
been  reduced  to  the  smallest  practicable  value,  re- 
sidting  in  the  toll  lines  being  kept  free  from  delays, 
which  is  not  generally  the  case  where  a  flat  rate  is 
charged  for  three  or  five  minutes. 
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Adaptation   of   Alternating   Currents  to 
Railways.' 

By  p.  M.  Lincoln. 

As  an  indication  that  tlie  railwaj-  engineer  lias 
been  able  to  adapt  electricity  to  accomplisb  his  ends, 
or  perhaps  it  wonld  be  more  correct  to  say  that  the 
electrical  engineer  has  successfully  applied  electrical 
methods  to  the  operation  of  railways,  may  he  cited 
the  fact  that  the  capital  at  present  invested  in  elec- 
tric-railway enterprises  has  reached  the  enormous 
total  of  about  $2,500,000,000.  What  is  more  surpris- 
ing, is  the  fact  that  this  total  development  has  taken 
place  within  a  period  of  time  considerably  less  than 
20  years. 

The  development  of  electric  railroading  up  to  the 
present  time  has  been  somewhat  peculiar  in  one  re- 
spect, and  that  is  that  the  type  of  motor  which  has 
l>een  employed  has  remained  practically  tmchanged 
since  the  earliest  development.  Sprague.  in  his  work 
at  Richmond  in  iS8~.  which  may  be  called  the  first 
commercial  development  of  electric  railroading,  used 
the  direct-current  series  motor,  and  today,  with  al- 
most no  exceptions,  all  traction  enterprises  using 
electricity'  as  a  motiA-e  power  are  using  this  same 
type  of  motor.  The  test  of  time  and  the  trial  of 
other  types  of  motors  has  only  served  to  prove  still 
more  conclusively  the  superiority  of  the  series  motor 
for  traction  purposes. 

.\n  analysis,  on  the  one  hand,  of  the  requirements 
of  traction  in  general,  and.  on.  the  other  hand,  of 
the  properties  of  the  direct-current  series  motor,  led 
to  the  conclusion  that  the  superiority  of  this  type 
of  motor  is  due  principally  to  the  two  following  rea- 
sons: 

First — Because  the  motor  is  inherently  a  variable- 
speed  motor.  It  will,  on  account  of  this  property, 
automatically  adjust  its  speed  to  the  load  conditions 
that  it  is  called  upon  to  meet. 

Second — Because  its  torque  varies  nearly  in  pro- 
portion to  the  square  of  the  electric  current  input. 
In  other  tj'pes  of  motor  the  torque  varies  at  a  slower 
rate  than  the  square  of  the  current  input.  This 
property  evident!}-  reduces  the  amount  of  current 
required  for  a  given  tractive  effort,  other  things 
being  equal,  over  that  required  by  another  type. 
These  two  features  are  the  ones  which  have  made 
the  direct-current  series  motor  pre-eminent  up  to 
date  in  the  railway  field. 

The  motor,  however,  is  by  no  means  the  only 
element  in  the  traction  problem.  The  entire  prob- 
lem may.  for  the  purpose  of  our  discussion  this  even- 
ing, be  divided  into  three  elements : 
First — the  generation  of  power. 
Second — The  transmission  of  power  from  the  gen- 
erating station  to  the  cars  or  trains. 

Third — The  application  of  power  to  the  cars  or 
trains. 

The  requirements  of  the  third  element  have  de- 
manded a  motor  characteristic  as  good  as  that  of 
the  present  direct-current  series  motor.  Since  noth- 
ing better  for  traction  purposes  than  the  direct-cur- 
rent*series  motor  has  been  offered,  the  result  is  that 
the  other  elements  of  the  system  have  been  sub- 
servient to  the  motor  requirements.  As  the  electric 
traction  has  developed  with  time,  the  handicap  in- 
troduced by  the  necessity  of  using  the  direct-current 
series  motor  for  the  operation  of  trains  or  cars  has 
been  more  and  more  apparent. 

It  began  to  be  recognized  that  to  gain  the  voltages 
necessary  for  transmission,  alternating  current  would 
have  to  be  used.  The  demands  of  the  motor  equip- 
ment, however,  still  made  necessary  the  retention  of 
the  direct-current  series  motor,  because  no  alternat- 
ing-current motor  had  been  developed  of  such  char- 
acteristics as  to  justify  abandoning  the  direct-current 
motor.  The  result  of  these  conditions  was  naturally 
the  rotar^'-converter  sub-station  system  which  is  so 
general  today.  This  system  is.  as  indicated  above, 
a  natural  development,  and  is  designed  to  meet  the 
two  prime  requisites  of  electric  traction  as  it  has 
existed  up  to  date. 

It  has  long  been  recognized  that  a  motor  which 
could  operate  on  alternating  current  and  which 
would  possess  at  the  same  time  the  favorahle  speed 
and  torque  characteristics  of  the  direct-current  series 
motor  would  avoid  the  disadvantages  which  are  most 
pronounced    in   the   present   direct-current   system. 

In  fact,  the  advantage  of  a  higher  distributing 
voltage  and  the  avoidance  of  rotan'-converter  sub- 
stations has  induced  some  European  engineers  to 
forego  the  advantages  of  the  speed  and  torque  char- 
acteristics of  the  direct-current  series  motor  and 
adopt  the  induction  alternating-current  motor  for 
traction  on  some  European  lines.  The  induction  mo- 
tor is  inherently  a  constant-speed  motor  and  is  there- 
fore in  no  wise  fitted  for  railway  purposes,  where 
a  large  proportion  M  the  work  is  done  at  a  varying 
speed.  This  system  has  the  additional  disadvantage 
of  requiring  t\vo  or  more  overhead  trolleys.  This, 
together  with  the  unfit  motor  characteristics,  were 
sufficient  to  condemn  it  in  tne  eyes  of  .American 
engineers,  and  it,  consequently,  has  found  no  favor 
on  this  side  of  the  water.  In  the  opinion  of  Ameri- 
can engineers,  the  advantages  obtained  were  not 
sufficient  to  overcome  the  advantages  sacrificed. 
Deficient  though  it  is,  the  system  showed  up  well 
beside  the  rotary-converter  system,  and  only  served 
to  show  still  further  the  need  of  an  alternating- 
current  motor  with   suitable  characteristics. 

I.  Abstract  of  paper  and  discuEsion  presented  before  the  Enei- 
neers'  Society  of  Westerii  peDJjsylvaJiia,  at  Pittsburg.  Msrch  15, 
I90i- 
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As  lime  went  on,  however,  and  the  need  of  the 
alternating-current  motor  became  more  and  more 
apparent,  the  problem  of  building  such  a  motor  was 
again  taken  up.  The  basis  of  Mr.  Lamme's  work 
on  alternating-current  motor  is  the  fact  that  an  ordi- 
nary direct-current  series  motor  will  operate  in  the 
same  direction,  no  matter  what  be  the  direction  of 
current  through  it  as  a  whole.  Reversal  in  direction 
of  rotation  of  the  direct-current  series  motor  is  ob- 
tained by  reversing  the  direction  of  current  travel 
through  the  field  relative  to  the  armature.  From 
the  fact  that  it  makes^no  difference  which  way  the 
current  travels  through  the  motor,  it  follows  that  if 
the  current  be  reversed  very  fi-equently  the  direction 
of  rotation  and  the  speed-torque  characteristics  will 
not  be  interfered  with.  It  follows,  therefore,  that 
the  comniercial  direct-current  series  motor  is  of  a 
type  which  will  operate  successfully  on  alternating 
current,  provided  the  frequencv  of  alternation  be 
slow  enough.  The  introduction  of  alternating  cur- 
rents of  commercial  frequencv  with  this  type  of 
motor,  however,  brings  up  many  problems  to  be 
solved  before  such  a  motor  can  be  successful.  The 
principal  difficulties  involved  are : 

(i)  The  commutation. 

(2)  The  losses  due  to  circulation  of  alternating 
current 

(3)  High   self-induction. 

These  various  prol>lems  have  been  attacked  and 
solved  by  Mr.  Lamme.  Many  people  have  an  idea 
that  there  is  something  mysterious  about  the  opera- 
lion  of  the  single-phase  railway  motor,  that  its  suc- 
cessful operation  is  due  to  some  occult  reason. 
Nothing  is  further  from  the  truth.  The  success  of 
the  alternating-current  single-phase  motor  has  been 
cbtained'primarily  by  the  adoption  of  simple  and 
well-known  principles  and  overcoming  by  sheer  ex- 
cellence of  design  the   difficulties   encountered. . 

We  pointed  out  above  that  the  general  electric- 
traction  problem  was  made  up  of  three  elements- 
generation,  transmission  and  application.  The  sub- 
stitution of  the  alternating-current  motor  for  the 
direct-current  will  make  practically  no  change  in 
the  first  and  last  elements,  except  the  simple  chang- 
ing of  the  direct-current  for  alternating-current  mo- 
tors. The  transmission  element,  for  the  purpose  of 
this  analysis,  may  be  divided  into  two  parts :  First, 
high-tension  transmission  from  generators  to  sub- 
stations, and,  second,  distribution  from  sub-stations 
to  cars.  To  the  first  part  the  substitution  of  alter- 
nating current  will  make  little  change — simply  that 
from  polynhase  transmission  to  single  phase.  The 
second  part  will  be  modified  by  the  abolition  of  the 
rotary  converter  and  the  adoption,  in  general  of 
higher  alternating-current  distributing  voltage  in 
place  of  the  500  to  600  volts  direct  current  of  the 
present  da3^  All  that  will  remain  of  the  sub-station 
will  be  simply  the  static  transformer.  In  the  alter- 
nating-airrent  system  the  sub-stations  will,  in  gen- 
eral, be  considerably  more  frequent. 

The  current  will  be  taken  from  the  high-tension 
line  and  bj'  the  static  transformers  reduced  to  a 
potential  which  can  safely  be  put  upon  the  trolle^^ 
Just  w-hat  this  trolley  potential  will  be  will  depend 
soleh'  upon  the  element  of  safety,  and  not,  as  hereto- 
fore, upon  the  element  of  commutation  and  motor 
insulation.  The  rotary  converter  being  omitted  from 
the  sub-station,  will  do  awaj'  with  the  necessity'-  of 
skilled  attendants.  A  large  element  of  operating  ex- 
penses at  every  sub-station  will  therefore  be 
avoided.  The  avoidance  of  operating  expenses 
makes  possible  putting  these  sub-stations  more 
frequently,  consequently  the  distance  which  the  cur- 
rent will  have  to  go  from  the  sub-stations  to  the 
trains  or  cars  will  be  much  shorter.  This  will  in 
turn  affect  both  the  cost  of  the  conducting  system 
to  take  the  current  from  the  sub-station  to  the  cars 
and  will  also  reduce  the  losses. 

Discussion. 

Charles  F.  Scott,  Pittsburg:  I  read,  not  long  ago, 
a  book  by  Mr.  George  S.  Morrison,  entitled  '"The 
New  Enoch."  It  is  a  book  which  every  engineer 
should  read.  It  mentions  the  progress  of  the  human 
race,  from  its  earliest  savagery  up  through  various 
steps  to  civilization,  and  notes  that  there  have  been 
different  epochs,  one  of  which  is  marked  by  the 
introduction  of  animal  power,  a  new  power  brought 
to  aid  that  of  man's  muscles.  The  introduction  of 
the  beast  of  burden  marked  a  new  epoch  way  back 
in  the  ages  preceding  civilization,  and  yet  there  was 
nothing  new  in  the  means  of  passenger  transporta- 
tion for  ordinary  service,  such  as  that  through^  our 
cities,  nothing  new  from  those  pre-historic  times 
down  until  the  time  wdthin  the  memory  of  us  all. 
There  was  nothing  but  travel  b}'  horseback  and  by 
carriage :  in  Pittsburg  there  was  not  even  a  car 
on  rails  until  some  40  vears  ago.  The  first  street 
car  running  on  rails  in  Pittsburg  was  in  1859.  The 
horsepower  was  continued  until  along  in  1888  or 
18S9,  when  the  electric  motor  and  the  cable  road 
were  both  introduced;  but  the  cable  soon  disappeared 
and  the  electric  road  prevailed.  That  is,  the  horse 
had  his  full  swav  for  unknown  ages  until  within 
the  last  20  years,  and  then  was  completely  super- 
seded by  the  electric  road  within  a  very  few  years. 
Both  papers  have  pointed  out  that  in  the  electric 
railway,  certain  elements  have  prevailed  from  the 
first  commercial  railways  until  the  present.  They 
have  been  of  one  tyoe ;  there  has  only  been  one  new 
element  of  note,  and  It  has  simply  been  a  means  to 
extend  ihe  direct-current  motor  system.  All  the 
development  that  there  has  been,  therefore,  in  the 
past   expansion   ^nd   extension  has  been   alon^  cer- 
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tain  defined  lines,  and  certain  limitations  have  been 
reached.  Now  something  is  presented  which  is  rad- 
icalb'  new.  in  that  it  affords  a  means  of  overcoming 
the  limitations  which  have  been  encountered ;  some- 
thing which  is  cheaper,  that  can  do  things  which 
could  not  be  done  before,  and  yet  something  which 
contains  those  fundamental  characteristics  in  the 
older  system  which  are  so  well  adapted  to  the  work 
lo  be  done.  Moreover,  the  new  system  which  seems 
so  well  to  meet  an  extending  field,  gives  promise 
of  a  new  era  of  development  and  extension  in  rail- 
way work.  It  overcomes  many  of  the  difficulties 
which  are  encountered  in  the  ordinar}'  forms  of 
apparatus  for  the  operation  of  heavy  locomotives, 
those  of  the  order  used  in  steam-railway  service.  It 
overcomes  the  difficulties  which' are  encountered  un- 
der the  present  system  in  the  extension  of  long 
suburban  lines.  It  overcomes  many  of  the  difficulties 
which  are  encountered  in  heavy  city  work;  and  it 
overcomes  these  difficulties  in  a  way  which  in  gen- 
eral involves  a  less  cost,  bo  that,  as  far  as  one  can 
judge  from  the  indications,  and  indications  which 
are  based  on  apparatus  which  has  been  made  and 
tested,  we  have  something  now  presented  to  us  which 
opens  a  new  field  in  railway  work. 

Mr.  Clark:  I  would  like  to  ask  Mr.  Lincoln  the 
number  of  cycles,  the  number  of  alternations  and 
the  voltage  on  the  new  alternating  line. 

Mr.  Lincoln :  The  standard  frequency  will  be  25 
cycles  per  second,  wliich  is  a  standard  which  has 
already  been  adopted  for  many  power  plants.  The 
two  frequencies  which  have  commanded  the  greatest 
use  in  this  country  are  25  cycles  for  low-frequency 
work  and  60  cycles  for  high-frequency  work.  We 
have  adapted  this  alternating-current  system  to  25 
cycles,  the  standard  low  frequency.  When  we  come 
to  the  voltage  that  a  customer  wants  to  use — if 
the  customer  wants  to  use  a  low  voltage,  as  a  mat- 
ter of  safety,  we  can  adapt  the  system  to  the  use 
of  low  voltage,  but  the  customer  will  have  to  put 
up  with  the  difficulties  which  naturally  accompany 
low  voltage,  such  hs  losses  in  expenses  of  the  dis- 
tributing system  and  the  difficulty  of  collecting  the 
large  currents  from  the  working  conductor.  But 
in  the  matter  of  voltages  we  have  a  very  flexible 
system  and  can  adapt  it  to  whatever  is  desired. 

Mr.  Schatz :  I  think  ^Ir.  Lincoln  has  made  it 
very  evident  why  the  alternating-current  motor  is 
going  to  come  into  use  very  extensively,  and  I  think 
it  would  interest  us  all  to  hear  something  about 
that  motor.  The  one  thing  is  how  they  are  going 
to  build  those  motors  in  opposite  directions,  so  that 
the  cars  can  be  operated  in  both  ways.  Probably 
there  are  some  other  little  things,  too,  that  might 
be   interesting. 

Mr.  Lincoln:  There  is  nothing  mysterious  about 
this  motor.  It  is  simply  the  direct-current  motor, 
as  you  find  it  on  the  cars  to  which  it  has  been  at- 
tached, made  good  enough  for  an  alternating  cur- 
rent of  25  cycles  per  second.  The  principle  is  ex- 
actly the  same.  The  direction  of  current  through 
any  service  motor  can  be  reversed  and  the  motor 
will  never  know  the  difference.  That  is,  the  trolley 
may  be  either  passive  or  negative  without  disturb- 
ing the  operation  of  the  car.  It  follows,  therefore, 
that  you  can  run  a  block  with  a  positive  trolley,  and 
the  next  block  with  a  negative  trolley,  and  the 
motor  will  run  along  all  right.  If  you  keep  on 
increasing  the  frequency  of  alternation,  the  motor 
keeps  on  working  the  same  way.  With  commercial 
freqi^iencies  certain  problems  arise,  due  to  the  cir- 
culation of  alternating  current  in  the  motor.  These 
problems  are  taken  care  of  by  proper   design. 

Perhaps  the  question  w^as  how  the  motor  w^as  going 
to  be  reversed  in  direction.  Well,  just  exactly  the 
same  as  the  direct-current  mot^r  is  reversed,  that  is, 
by  reversing  the  direction  which  the  current 
travels  through  the  field  relative  to  the  armature. 
The  alternating-current  motor  is  reversed  in  ex- 
actly the  same  manner  as  the  direct-current  motor. 
The  control  of  the  motor  is  merely  a  voltage  control. 
There  are  a  number  of  means  which  can  be  applied 
to  changing  the  voltage  at  the  motors  and  keeping 
a  constant-trolley  voltage  at  the  same  time.  One  of 
them  is  to  bring  out  loops  from  tlie  transformer 
windings,  so  as  to  obtain  a  number  of  different 
voltage  points  and  to  throw  the  motors  from  point 
to  point  on  the  transformer  windings,  as  It  Is  de- 
sired to  change  the  voltage.  That  method  has  cer- 
tain constructional  objections,  such  as  the  breaking 
of  the  heavy  currents  at  the  points  of  contact  The 
method  which  will  probably  be  very  largely  used,  is 
to  use  what  we  call  an  induction  regulator.  That 
consists  of  a  transformer  whose  secondary  is  mova- 
ble with  reference  to  its  primary,  so  that  by  sim- 
ply moving  the  secondary  through  an  arc  of  80 
degrees,  we  may  get  a  variation  in  the  voltage  ap- 
plied to  the  motors.  That  is,  the  voltage  of  this 
induction  regulator  may  be  made  to  add  to  a  certain 
voltage  furnished  by  the  transformer,  or  it  may  be 
made  to  subtract  from  this  certain  fixed  voltage; 
so  that  the  total  range  of  voltage  is  the  certain  fixed 
voltage  plus  the  regulator  voltage  as  a  maximum 
down  to  the  certain  fixed  voltage  minus  the  regu- 
lator voltao^e  as  a  minimum.  And  that  scheme  has 
the  advantage  of  having  no  contacts  to  make  or 
break.  The  current  is  not  made  or  broken  at  any 
point  in  the  operation  of  the  regulator,  so  that  the 
difficulty  which  Is  now  being  experienced  to  a  con- 
siderable extent  with  direct-current  controller  appa- 
ratus, due  to  the  breaking  of  heavy  arcs,  will  be 
avoided. 

Mr.  Storer:  One  of  the  places  where  the  altor- 
natjng-current   motor   is   going  to   help   ihe   direct- 
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current  system,  and  is  going  to  displace  it,  is  the 
collection  of  the  current,  or  the  power  necessary 
for  operating  large  trains.  It  is  a  big  question,  a 
serious  question,  to  devise  means  for  colled ing  the 
current  necessary  for  operating  a  heavy  train  or 
accelerating  it  quickly  and  moving  it,  when  the 
power  is  generated  at  such  a  low  voltage,  as  we 
have  with  a  direct-current  system.  In  the 
express  ser\'ice,  which  has  been  contemplated  on  the 
Interborough  system  in  New  York,  that  is,  in  the 
subway  trains,  they  intend  to  operate  eight-car  trains, 
and  each  one  of  these  cars  is  to  be  equipped  with 
two  200-horsepowcr  motors.  The  power  required  in 
accelerating  that  train  will  run  up  to  about  5,000 
amperes.  Now  thai  must  \k  collected  from  a  third 
rail,  a  section  of  third  rail  the  length  of  the  train. 
It  means  that  very  heavy  conductors  are  required ; 
very  good  conlacls  must  he  used,  and  if  they  do 
not  make  the  must  perfect  contact,  there  is  going 
In  K'  serious  trouble.  That  was  found  to  he  the  case 
when  the  first  electric  locomotives  for  the  Baltimore 
tunnel  w  ere  put  into  service :  there  was  the  greatest 
difttcullv  in  colk-cling  the  current.  Sometimes  the 
trolley  shoe  which  Ihev  used  would  become  simply 
welded  to  the  overhead  conductor,  which  was  in  the 
form  of  a  rail  of  some  description,  and  it  was 
scarcely  possible  to  pull  it  away  without  tearing  the 
whole  structure  down.  .Vgain.  in  moving  the  train 
along,  there  would  simply  he  an  electric  shower  of 
fire  from  the  conductor  all  the  time,  caused  by  the 
hcavv  current.  Now  with  this  alternating  current 
thev  will  probably  use  a  voltage  five  to  six  times 
as  great,  and  that  means  dividing  the  current  by  five 
or  six,  as  they  case  may  be,  which  cuts  that  difli- 
cuhv   right   down. 

While  I  have  always  been  interested  in  the  direct- 
current  railway  system,  since  I  started  in  work.  I 
must  say  that  I  am  wry  glad  to  see  the  alternating- 
current  system  come  along,  and  I  believe  that  this 
motor  has  tremendous  possibilities.  I  can  see  the 
difficulties  that  are  in  the  way  of  it  probably  as 
plainly  as  anyone,  but  the  qualities  of  the  motors  are 
such  that  they  will  eventually  make  it  thoroughly 
successful,  and  it  is  only  necessary  to  drive  out  the 
weak  points  in  it  by  commercial  service  for  a  few 
months,  when  no  one  need  be  afraid  to  adopt  it, 
either  for  city  or  suburban,  interurban  or  long  trunk 
lines.  I  think  that  is  the  motor  which  is  going  to 
be  used  for  the  trunk  lines  of  the  fiUure.  The  time 
of  the  steam  locomotive  is  passing.  It  may  be  early 
to  say  that  it  will  not  be  in  existence  in  five  or  10 
years^  because  it  will  be  used  for  a  good  many  years, 
but  the  electric  system  is  bound  to  displace  it  in 
the  course  of  time,  and  it  is  the  single-phase  alter- 
nating-current  whieli   is  going  to   do  the  work. 

Mr.  Scott:  One  of  Mr.  Storer's  figures  I  have 
resolved  into  a  different  form.  He  states  that  a 
train  on  the  subw.'-y  in  New  York  requires  5.000 
amperes.  Now  5,000  amperes,  at  600  volts,  develops 
a  power  equivalent  to  that  required  for  the  operation 
of  60.000  ordinary  incandescent  lamps.  That  is  the 
power  laken  for  a  single  train  in  starting. 

Mr.  Peck:  I  have  had  occasion  recently  to  ride 
over  some  of  the  long  interurban  roads  in  Ohio  and 
Indiana.  On  these  loadi  the  drop  in  the  feeders 
is  so  great  that  at  night  the  lights  almost  go  out; 
and  one  rides  along  for  miles  without  being  able 
to  read  and  hardly  to  recognize  the  people  across 
the  aisle  of  the  car.  With  an  alternating-current 
.system,  it  will  be  possible  to  have  better  lights,  for, 
on  account  of  the  higher  voltages  employed  on  the 
trolley,  there  will  he  less  loss  in  the  feeders,  with 
correspondingly  higher  voltage  on  the  lamps,  thus 
adding  to  the  comfort  and  pleasure  of  the  passengers. 

Mr.  Waters:  I  \^ould  like  to  ask  Mr.  Lincoln 
if  the.se  alternaling-tiirrcnt  tnotors  can  be  used  sat- 
isfactorily for  short  distances  over  the  present  direct- 
current'  system.  Arc  any  running  over  a  direct- 
current  line  for  a   short   distance  in  the  city? 

Mr.  Lincoln :  The  motor  being  practically  a  di- 
rect-current motor,  can,  of  course,  be  used  on  direct 
currents.  A  difliculty  when  operating  an  alternating 
car  on  direct  currents  comes  in  the  controlling  mech- 
anism. Such  control  as  gives  the  best  results  when 
operating  as  an  alternatmg-current  car  cannot  he 
used  when  operating  as  a  direct-current  car.  An- 
other difficulty  which  arises  is,  that,  in  order  to 
make  a  successful  allemating-current  motor,  the  volt- 
age which  can  be  applied  is  limited  to  a  point  which 
is  below  the  voltage  of  the  direct-current  motor;  so 
that  the  motors,  if  operated  on  direct  currents,  have 
to  be  operated  in  series.  There  are  certain  disad- 
vantages to  operating  motors  constantly  in  scries, 
which  would  naturally  accrue  to  the  alternatiiig  mo- 
tors w'hen  operating  on  direct  currents.  It  is  per- 
fectly possible  to  operate  these  motors  on  direct 
currents,  but  it  makes  a  somewhat  complicated  ar- 
rangement. 

Mr.  Smythe:  There  is  just  one  question  I  would 
like  to  ask,  and  that  is  in  regard  to  the  overhead 
construction.  Relative  to  the  new  system,  what  ef- 
fect is  that  going  to  have  in  regard  to  the  trolley  and 
feeder  systems,  as  we  have  them  now  under  the  di- 
rect-current system?  Is  it  going  to  curtail  the  cir- 
cular millage  of  the  feeders,  as  we  now  use  tliem, 
for  a  500  to  600-volt  direct  current? 

Mr.  Lincoln :  That  reduction  of  the  amount  of 
distributing  copper  is  one  of  the  main  points  of 
advantage  of  the  alternatinc-current  system.  The 
reduction  may  he  obtained  either  by  raising  the  volt- 
age or  by  placing  the  feeding  points  of  the  system 
closer  together.  As  a  rule,  the  systems  which  we 
have  figured  upon,  we  have  estimated  upon  simply 
the  trolley  wire  alone  for  the  secondary  distributing 


circuit.  Usually  mechanical  considerations  do  not 
allow  of  the  use  of  less  than  a  certain  size  trolley, 
possibly  No.  00,  and  that  amount  of  copper,  by 
spacing  the  sub-stations  at  conveniently  frequent  in- 
tervals, is  entirely  sufficient,  and  usually  entails  a 
much  less  loss  than  occurs  in  the  present  direct- 
current  system.  That  means  the  elimination  of  the 
feeder  systems,  as  they  exist  today.  It  is  cheaper  to 
put  in  transformers,  as  a  rule,  than  to  put  up  copper. 


The  Organization  and   Equipment  of  an 
Arc-lamp  Department.' 

•By  S.\mlll  G.  Rhodes. 

The  organization  and  equipment  of  a  separate  de- 
partment exclusively  for  the  care  and  maintenance 
of  the  arc-lighting  service  becomes  necessarv'  where 
the  number  of  arc  lamps  is  large.  The  service  is 
best  maintained  at  the  highest  standard  when  the 
work  is  specialized,  and  the  interests  of  both  the 
consumer  and  the  company  are  best  served  by  such 
an  organization.  In  considering  this  subject,  the 
experience  and  data  will  be  draw'n  from  the  arc- 
lamp  installation  of  the  New  York  Edison  Company. 
The  arc-lamp  service  supplied  bv  this  company  at  the 
present  time  represents  a  total  of  19,300  arc  lamps 
of  the  following  types  and  classes  of  service : 

COMMERCIAL  LIGHTING. 

14,035  direct-current  multiple  inclosed  lamps 
&41  aiternatinR.<:urrenl  multiple  inclosed  lamps 
225  direct-current  series  open  lamps 

CITY    LIGHTING. 

1.116  alternatine-current  series  inclosed  lamps 

775  direct-current  series  open  lamps 
2.400  direct-current  multiple  inclosed  lamps 

425  25-candlepower  incandescent  lamps 

Of  this  number,  5.400  are  furnished  under  whole- 
sale contracts,  covering  supply  of  current  only,  and 
are  trimmed  by  the  customer,  who,  in  addition,  fur- 
nishes all  renewals  and  makes  all  repairs. 

.The  area  within  which  these  19.300  lamps  are  in- 
stalled is  38  square  miles,  of  which  1.740  lamps  within 
an  area  of  18  square  miles  are  located  in  the  Borough 
of  the  Bronx,  and  i/,56o  lamps  w-itbin  an  area  of 
17  square  miles  in  the  Borough  of  Manhattan,  the 
total  area  of  the  latter  being  20  square  miles. 

In  order  to  facilitate  the  canvassing  for  new  cus- 
tomers and  the  extension  of  the  field  of  arc  lighting 
the  contract  department  has  included  in  its  organiza- 
tion an  arc-lighting  engineer.  Under  his  direct  su- 
pervision is  the  acquisition  of  new'  arc-lighting  busi- 
ness, the  retention  of  existing  installations  and  the 
general  care  of  the  commercial  business  connected 
with  this  branch  of  the  company's  service.  To  him 
is  referred  prospective  arc-lamp  business  out  of  the 
ordinary,  and  in  many  instances,  in  addition  to  being 
the  contract  agent  of  the  New  York  Edison  Corn- 
pay,  he  acts,  as  it  were,  in  the  capacity  of  engineer 
for  the  customer.  His  services  cost  the  customer 
nothing,  and  it  is  intended  that  he  shall  endeavor  to 
secure  for  tlie  customer  the  best  results  for  the  least 
expenditure.  His  assistance  may  be  of  special  im- 
portance wdiere  the  customer  has  found  that  his 
business  does  not  warrant  the  illumination  provided 
and  desires  a  rearran.gement  of  his  installation. 

When  the  current  is  introduced  in  the  consumer's 
premises  the  arc-lamp  department  is  advised  of  this 
connection,  the  form  of  contract  the  customer  is 
operating  under,  and  any  other  detail  that  should  be 
in  its  records  to  enable  the  department-  to  keep  in 
close  touch  with  the  customer.  The  installation  is 
at  once  inspected  by  the  foreman  trimmer,  the  re- 
quirements of  the  service  are  noted  and  the  cus- 
tomer is  added  to  the  route  of  tlie  trimmer  in  whose 
territory  the  installation  is  located. 

In  maintainin.g  the  character  of  the  service  and 
the  upkeep  of  the  apparatus — of  each  particular  in- 
stallation regardless  of  its  size,  requirements  or  loca- 
tion— it  has  been  found  to  be  unwise  to  rely  entirely 
on  the  trimmer,  be  he  ever  so  careful  a  workman 
and  conscientious  an  employe.  Some  form  of  tab- 
ulated reports  and  records  should  be  provided  for 
the  inspections  and  supervisions  of  this  work,  and 
while  it  is  essential  that  all  systems  of  providing 
records  be  complete  and  in  detail,  thev  should  be  of 
the  simplest  character.  The  card-filing  system  is 
used  as  far  as  possible.  The  cards  are  filed  according 
to .  avenues  and  streets,  and  when  the  customer 
ceases  to  be  a  customer  the  card  is  placed  among 
the  disconnected  installations.  Reference  is  possible 
at  any  time,  and  the  exact  status  of  the  customer's 
inslallation  quickly  available. 

The  concentration  of  one  class  of  business  in  a 
separate  division  or  department,  if  of  enough  mag- 
nitude, not  only  tends  to  the  proper  maintenance  of 
the  service,  hut  specializes  flic  work  and  insures 
the  best  results.  The  specialization  of  arc  lighting 
not  only  improves  the  quality  of  the  work  but  iiinkcs 
possible  economies  not  obtainable  under  any  other 
form  of  organization.  The  development  of  the  in- 
closctl  lamp  has  opened  great  possibilities  in  the 
exercise  of  economy  if  the  maintenance  and  repair 
accounts  are  carefully  scrutinized. 

The  trimmer  who  is  responsible  for  a  route  w'ith 
an  average  of  650  lamps,  and  of  as  many  as  25  differ- 
ent types,  must,  of  necessity,  be  a  better  workman 
than  the  old  open-arc  lamp  trimmer.  _  With  him 
rests,  besides  the  regularity  of  the  service,  the  ful- 
fillment of  the  foreman's  ideas  on  proper  maintena.nce. 
While   a    trimmer   may   be    classed    as   an    unskilled 
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workman,  time  expended  in  specially  training  him 
for  his  work  is  time  well  spent.  Careful  and  constant 
coaching  will  in  a  .short  lime  give  him  a  knowledge 
of  the  many  little  kinks  and  expedients  to  be  made 
use  of  to  insure  the  best  utilization  of  the  carbon* 
and  the  highest  quality  of  service. 

Before  the  supplies  required  for  the  trimming 
of  the  lamps  are  furnished  to  the  trimmer,  they 
have  been  first  compared  with  the  specifications 
under  which  they  were  ordered.  This  comparison 
is  made  by  the  supply  department,  subject  to  the 
instructions  of  the  arc-lamp  foreman  and  before  the 
material  is  put  into  stock.  "This  precaution  insures  the 
delivery  of  carbons  within  the  gauge  limits,  inner 
globes  of  the  correct  dimensions  and  squarely 
ground  edges,  and  outer  globes  of  uniformity  as  to 
size,  shape,  and,  if  of  alabaster,  of  color  also.  A 
useful  report  turned  in  by  the  trimmer  is  that  cov- 
ering a  change  or  contemplated  change  in  the  sys- 
tem of  illumination.  A  "memorandum"  is  filled  out 
by  the  foreman  and  forwarded  to  the  lighting  engi- 
neer. It  has  been  our  experience  that  other  forms 
of  illumination  are  usually  installed  tc-juporarily  en 
trial,  and  prompt  attention  to  the  report  of  the  fore- 
man often  eliminates  the  suggestion  of  considering 
anything  but  arc  lighting. 

It  is  also  made  an  evidence  of  good  service  on  the 
part  of  the  trimmer  to  receive  no  criticism  of  his  work 
from  the  customer.  This,  in  itself,  would  be  im- 
practicable without  the  co-operation  of  the  trim- 
mers and  the  repair  branch  of  the  department.  The 
co-operation  of  the  trimmer  and  the  repair  man 
is  insisted  upon  and  the  routine  is  planned  so 
that  this  co-operation  is  made  easy.  Each  com- 
mercial trimmer  personally  O.  K's  his  route  at  the 
close  of  the  day  to  the  foreman  in  charge  of 
commercial  lamps,  and  reports  to  him  in  detail  any 
trouble  that  the  customer  may  have  complained  of 
or  any  request  made  for  information  he  may  have 
received.  The  importance  of  these  reports  cannot 
be  overestimated,  as  they  are  a  direct  expression  of 
opinion  from  the  customer,  and  if  of  averse  criticism 
can  be  acted  on  at  once  and  the  cause  of  complaint 
removed.  Every  tequest  of  the  customer,  made  either 
through  the  trimmer,  another  employe,  or  through 
other  channels,  is  made  part  of  the  departmental 
records. 

A  repair  slip  is  used,  and  in  addition  to  the  signa- 
ture of  the  customary  acknowledging  the  completion 
of  satisfactory  repairs,  a  check  is  provided  as  to  the 
time  consumed  in  making  the  repairs.  This  in  itself 
is  an  important  factor  in  securing  service  of  the 
highest  character.  The  usefulness  of  these  slips 
is  not  yet  exhausted,  as  reference  to  the  reverse  side 
shows  the  "trouble"  and  its  remedy.  The  slips  are 
filed  in  envelopes  of  about  the  same  size  and  ar- 
ranged in  cabinets.  The  foreman  does  this  filing, 
and  he  can  thus  keep  in  close  touch  with  the  con- 
dition of  eacli  individual  installation  bv  referring 
to  the  slips  already  in  the  envelope.  The  highest 
point  of  efficiency  is  possible,  as  the  requirements 
of  each'  installation  are  made  a  matter  of  record; 
any  shortcomings  are  clearly  shown  by  the  contents  of 
the  envelopes,  and  steps  can  be  taken  to  eliminate 
any  particular  cause  for  dissatisfaction. 

The  repairs  to  the  customers'  installations  are  also 
under  the  jurisdiction  of  the  foreman  of  the  trim- 
niers.  As  most  of  the  repair  calls  are  of  a  minor 
importance,  taking  but  little  time  to  remedy,  the 
most  efficient  way  is  to  have  the  repair  men  report 
to  the  district  headquarters  and  there  receive  and 
attend  to  repair  calls.  These  repair  men  are  expert 
wiremen.  having  a  good  working  knowledge  of  the 
various  types  of  apparatus  connected  to  the  com- 
pany's mains,  and  in  addition  have  been  given  a 
course  of  instruction  in  the  arc-lamp  repair  shops. 
It  has  been  the  practice  to  keep  these  men  posted 
by  giving  them  bench  work  for  two  weeks  at  a  time. 
When  a  repair  man  completes  his  day's  work  he 
files,  on  a  separate  report,  the  arc-lamp  repairs  he 
has  made  during  the  day,  and  what  disposition  he 
made  of  them.  In  this  way  one  expert  arc-lamp 
mechanic  on  the  following  day  can  inspect  and  repair 
the  lamps  on  the  entire  system  that  require  repairs 
to  their  mechanism.  One  man  will  make  repairs  of 
,this  character  that  10  repair  men  turn  over  to  him. 
This  method  is  a  positive  check  on  the  character  of 
the  work  of  the  repair  man  as  well  as  the  trimmer, 
and  confines  extensive  repairs,  outside  the  repair 
shop,  to  one  man. 

Should  the  lamp  require  changing,  the  adjust- 
ment room  is  called  on  for  a  new  or  readjusted 
lamp.  The  entire  stock  of  arc  lamps  is  carried 
in  one  place — a  scheme  that  has  been  found  to 
decrease  the  amount  of  surplus  stock.  The  arc- 
lamp  shops  arc  equipped  to  repair  and  readjust 
lamps  of  all  types  and  systems,  the  various  types  of 
current  required  being  av.'ilable.  The  work  is  under 
the  supervision  of  a  working  foreman,  who  is  re- 
sponsible for  all  the  lamps  that  are  tested  and  for 
Iheir  operation  after  leaving  the  adjusting  room. 
It  has  been  found  that  one  man  is  required  for 
each  600  open  lamps,  while  one  man  can  readily 
look  after  the  shop  repairs  necessary  to  an  installa- 
tion of  2.000  inclosed  lamps.  But  few  records  are 
required  in  the  shop,  and  those  of  purely  a  depart- 
mental character.  Arrangements  are  made  for  keep- 
ing the  repair  costs  of  the  different  tv'pes  of  lamps, 
by  whom  repaired,  the  number  of  lamps  repaired 
weekly,  the  number  of  new  lamps  sent  out.  and 
the  length  of  service  obtained  from  each  lamp. 

There  is  but  little  change  in  the  methods  employed 
in  trimming  the  inclosed  lamps  for  street  lighting 
as  compared  with  the  old  tvpe  open-arc  lamps.     In 
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the  congested  districts  of  the  city  the  street  lamps 
are  suspended  from  all  iron  Bishop  Crook  posts 
without  steps  and  an  18-foot  rung  ladder  is  used 
to  trim  with.  For  inclosed-arc  city  lamps — lighted 
from  dusk  to  daylight  every  night,  using  an  18- 
foot  ladder  for  trimming — one  man  takes  care  of 
about  85  lamps  each  day;  trimming  the  lamps,  clean- 
ing the  outer  globes,  and  changing  the  inner  globes 
on  such  lamps  as  have  the  inner  globes  discolored. 
The  route  of  the  city  inclosed-lamp  trimmer  varies 
daily,  the  average  distance  covered  being  appro.xi- 
mately  seven  miles.  For  the  same  class  of  service 
in  the  suburban  districts,  with  the  lamps  spread  over 
a  larger  area,  the  trimming  is  done  with  the  aid  of 
a  horse  and  cart.  The  routes  vary  from  12  to  19 
miles,  the  average  being  14  miles  a  day,  each  route 
being  made  up  of  aboTit  115  lamps.  Thetrimming 
of  the  city  and  commercial  arc  lamps  of  the  Brush. 
Thomson-Houston  and  Adams-Bagnall  open-arc 
types,  is  restricted  to  trimmers  who  are  assigned  to 
this  class  of  service  exclusively.  The  routes  aver- 
age seven  to  10  miles  and  are  made  up  of  from 
no  to  125  lamps.  It  is  well  to  confine  open-arc 
lamp  trimming — the  lamps  requiring  attention  each 
dzy — to  a  route  composed  exclusively  of  such  lamps, 
leaving  the  inclosed-arc  trimmer  free  to  change  his 
route  from  day  to  day.  according  to  circumstances. 

The  severe  requirements  of  municipal  lighting  in  a 
metropolitan  city  necessitate  an  organization  that 
will  fulfill  every  reauirement  and  keep  the  service 
up  to  the  very  highest  standard. 

.\bout  1. 100  constant-current,  alternating-current 
inclosed  lamps  connected  to  overhead  circuits  in  the 
Borough  of  the  Bronx,  and  about  Soo  constant- 
current,  direct-current  open  lamps  on  the  under- 
ground circuits  in  Manhattan,  are  in  use  for  city 
lighting,  in  addition  to  2.400  direct-current  multiple 
lamps.  The  services  of  three  night  linemen  in  the 
various  districts  are  available  in  case  of  either  an 
open  or  grounded  circuit,  and  with  the  help  of  the 
nearest  patrolman  the  lineman,  except  in  exti-eme 
cases,  can  repair  a  circuit  in  a  short  time.  Night 
patrolmen  are  allotted  to  a  territory  in  which  they 
can  see  all  of  the  lamps  at  least  three  times  each 
night  after  the  lamps  are  all  started.  A  daily  report 
of  the  outages  in  his  district  is  made  by  each  patrol- 
man in  a  book  provided  for  the  purpose.  This  re- 
port is  entered  in  detail  and,  in  addition  to  the 
inspector's  report,  the  repairs  made  are  filed  opposite 
the  original  entry.  A  simple  form  of  card-filing 
system  is  used  as  an  index  to  the  specific  reports  of 
anv  individual  lamp. 

Each  morning  the  foreman  goes  over  the  report 
of  the  previous  ni.ght  and  stamps  the  date  on  the 
lamp  card  with  a  dating  stamp.  Reference  to  the 
dates  on  the  card  provides  an  index  so  that  the 
previous  reports  can  be  ascertained  in  detail.  He 
is  thus  enabled  to  note  when  the  last  report  was 
filed  against  the  lamp,  the  nature  of  the  trouble,  and 
how  long  the  lamp  has  been  in  service,  and  to  order 
a  new  lamp  installed  or  give  orders  for  its  repair. 
These  cards  also  provide  a  method  of  keeping  a 
record  of  the  condition  of  the  post  equipment. 

In  addition  to  the  arc  lighting  in  Manhattan  and 
the  Bronx  there  are  loi  alternating-current  series- 
inclosed  lamps  and  356  alternating-current,  se.ries,  25- 
candlepower  incandescent  lamps  in  the  Riverdale 
section.  These  lamps,  together  with  the  commer- 
cial sen'ice,  are  supplied  from  a  6.400-volt  trans- 
mission line  between  the  generating  station  at  One- 
hundred-and-fortieth  Street  and  Rider  Avenue 
and  the  Yonkers  station.  The  Riverdale  section 
is  nine  miles  distant  from  the  Bronx  district,  and 
it  has  been  found  best  to  operate  it  as  an  independ- 
ent district.  The  maintenance  of  the  outside  equip- 
ment and  the  operation  of  the  sub-station  are  both 
in  charge  of  two  linemen.  These  men  trim  the 
lamps,  .start  up  the  constant-current  transformers  at 
dusk  and  take  them  off  at  daylight,  inspect  the  city 
lighting  after  starting  time,  make  minor  repairs  to 
both  the  commercial  and  the  city  installations,  and 
take  care  of  all  line  trouble  in  their  territory.  These 
men  report  the  installation  requirements  in  detail 
and  are  governed  by  the  instructions  of  the  Bronx 
district  superintendent. 

The  2,400  direct-current  multiple  lamps  are  con^ 
nected  to  underground  low-tension  mains  and  are 
turned  on  and  turned  off  individually.  Failing 
of  the  final  adoption  as  yet  of  an  entirely  satisfac- 
tory automatic  time  switch,  notwithstandmg  the 
many  types  that  have  been,  and  many  of  them  still, 
under  test,  we  have  had  to  resort  to  the  boy  brigade 
to  do  this  work.  Boys,  preferably  over  14  years  of 
age,  and  almost  exclusively  schoolboys,  are  em- 
ployed at  this  work,  and  for  45  minutes'  actual 
switching  work  both  night  and  morning  receive 
$2.50  weekly.  They  are  divided  in  sections  and 
report  before  commencing  work  to  the  regulator 
at  the  nearest  sub-station.  Three  men  in  charge  of 
the  bovs  cover  the  entire  city,  and  as  the  labor  is 
of  an  erratic  kind,  care  must  be  taken  to  learn  that 
the  boy  is  actually  at  work.  The  lamp-post  keys 
sre  withheld  until  10  minutes  before  the  starting 
time,  and  then  are  given  to  the  boys.  Each  of  the 
three  men  calls  bv  telephone  the  various  stations  the 
boys  begin  work  from,  and  in  the  event  of  the  fail- 
ure of  a  boy  to  report  he  takes  his  place  on  the 
route. 


New  Instruments  of  Precision. 

In  order  to  bring  the  standardization  of  electrical 
instruments  to  a  place  in  keeping  with  its  impor- 
tance the  Westinghouse  Electric  and  Manufactur- 
ing Company  has  developed  a  line  of  instruments 
of  precision  which  combine  the  accuracy  of  the 
best-known  standards  with  the  portability,  rapidity 
and  ease  of  manipulation  of  the  testing  instruments 
now  in  vogue.  The  advantages  of  both  types  have 
been  retained,  w'ith  the  elimination  of  those  features 
which  detract  from  their  value  in  general  use. 

The  cases  of  the  instruments  are  of  polished  ma- 
hogany, with  all  exposed  parts  finely  finished.  The 
mechanism  is  mounted  in  a  cast  frame  made 
of  a  high-resistance  alloy  and  suspended  from  the 
top  plate.  This  is  made  of  black  enameled  slate, 
giving  a  rigid  construction  and  not  affected  by 
warping  or  changes  in  temperature.  In  principle 
these  instruments  operate  on  the  mutual  attraction 
between  two  systems  of  movable  and  stationar>' 
coils  arranged  in  inductive  relation  to  each  other, 
the  two  systems  of  coils  being  so  arranged  as  to 
neutralize  the  mutual  induction  and  the  effect  pro- 
duced by  any  external  field.  The  readings  are  thus 
equally  accurate  with  direct  and  alternating  cur- 
rents, and  there  is  no  necessity  for  reversing  the 
readings  on  direct  currents  as  with  ordinary  stand- 
ards. The  controlling  force  is  very  large,  rendering 
negligible  any  friction  effects. 

The  voltmeter  dial,  illustrated  herewith,  shows 
the  general  form  used  in  the  different  instruments. 
The  scale  is  accurately  graduated  upon  a  five-inch 
circle,  all  the  divisions  being  uniform  and  thus 
equally  legible  over  the  entire  range.  By  means 
of  the  icrnier,  tenths  of  a  division  may  be  read, 
giving  a   range   of  2.0G0  readable   divisions,   greatly 
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exceeding  the  readable  range  of  any  other  standard 
instrument  in  general  use. 

The  sight  wire  is  shown  in  a  square  frame,  which 
is  attached  to  the  movable  system.  When  current 
passes  through  the  instrument  the  sight  wire  is  car- 
ried to  the  right  of  zero.  By  means  of  the  large 
knob  the  vernier  is  turned  to  the  left  until  the  sight 
wire  is  approximately  upon  zero,  a  fine  adjustment 
being  obtained  by  the  knob  upon  the  right.  Two 
rubber-covered  voltage  terminals  are  supphed,  also 
a  stop  for  holding  tlie  movable  element  in  a  fixed 
position  when  the  instrument  is  not  in  use. 

The  resistance  or  multiplier  is  used  in  the  poten- 
tial circuit  of  the  voltmeter  and  wattmeter.  The 
potential  coils  of  the  instruments  are  adjusted  to  a 
uniform  resistance  of  lOO  ohms,  and  the  external 
resistance  is  subdivided  so  as  to  give  total  values  of 
i,coo  ohms  or  multiples  thereof.  When  in  use  a 
resistance  of  i,ooo  ohms  is  emploj/ed  for  each  ico 
volts  nominal  potential.  The  resistances  are  ac- 
curately checked,  and  thus  form  standards  of  resist- 
ance as  well  as  measuring  instruments.  As  the 
same  values  are  used  for  l»th  voltmeter  and_  watt- 
meter, one  resistance  will  answer  for  both  instru- 
ments. ^ 


Great  Britain. 

London,  July  19. — The  difinculty  between  the  New- 
castle corporation  and  the  Tyneside  Tramways  Com- 
pany as  to  running  powers  over  each  other's  lines 
has  now  been  settled.  The  interesting  part  of  the 
transaction  is  that  an  agreement  has  been  come  to 
upon  precisely  the  lines  laid  down  by  the  House  of 
Commons  committee,  which  passed  the  bill,  so  that, 
now  it  will  go  down  to  posterity  that  the  Newcastle 
corporation  and  the  Tyneside  company  gave  each 
other  runnine  powers  by  agreement  and  not  by  the 
compulsion  of  Parliament.  The  rather  weak  argu- 
ment made  by  those  members  of  Parliament,  who 
were  responsible  for  throwing  out  the  compulsory 
running  powers,  was  that  they  objected  to  them 
simply  because  they  were  compulsory.  In  effect, 
while  arguing  against  running  powers,  they  agreed 
with  them.  However,  an  agreement  has  now  been 
come  to  because  the  committee  to  which  the  bill 
was  recommitted  was  a  particularly  strong-minded 
one.  The  chairman  put  it  upon  the  corporation  to 
prove  to  him  that  (he  previous  decision  was  wrong, 
but  it  may  be  inferred  that  the  corporation  felt  un- 
equal to  the  task.  The  agreement  in  question  is  to 
last  for  10  years  or  for  such  longer  period  as  the 
company  may  be  in  possession  of  the  lines.  The 
one  feature  about  the  agreement  is  that  no  increased 
value  is  to  be  placed  upon  the  company's  under- 
taking by  reason  of  the  running  powers  whenever 
the  undertaking  is  sold  to  anyone. 

In  connection  with  the  large  waterpower  trans- 
mission in  the  North  of  Wales,  to  which  I  referred 
a  week  or  two  ago,  some  iS  miles  of  electric  railway 
for  tourist  purposes  will  be  built  by  the  same  com- 
pany, and  already  the  details  of  the  first  power  sta- 
tion, which  will  have  a  capacity  of  10,000  horse- 
power, are  well  developed.  The  generating  sets  will 
be  six  1,000-kilowatt  turbine  alternators.  Some  100 
miles  of  overhead  transmission  lines  will  also  form 
part  of  the  first  contract. 

Some  discussion  took  place  at  the  last  meeting  of 
the  London  County  Council  with  reference  to  the 
deficit  upon  the  southern  tramwa3'"S,  reported  in 
these  notes  last  week.  Several  speakers  adversely 
criticised  the  accounts  and  the  chairman  of  the  tram- 
ways committee  made  an  explanation.  He  referred 
first  of  all,  to  the  disadvantages  of  having  a  large 
portion  of  the  lines  under  reconstruction.  Then,  at 
the  beginning  of  the  year,  the  loss  was  put  at  $75,000, 
whereas  it  was  only  $40,000.  As  a  matter  of  fact, 
if  the  undertaking  had  been  in  the  hands  of  a  com- 
pany, a  five  per  cent,  dividend  could  have  been  de- 
clared. But  the  council  was  providing  large  sums 
for  interest  and  sinking  fund,  in  order  to  repay 
the  whole  cost  of  the  installation  in  25  years.  Fur- 
ther, the  fact  that  the  large  generating  station  of 
the  council  at  Greenwich  was  not  yet  working  had 
made  a  difference  of  $75,000.  Again,  the  cost  of 
maintenance,  with  the  conduit  system,  would  be 
much  less  than  with  an  overhead  system,  and  large 
expenditure  in  future  years  upon  reconstruction  of 
overhead  equipment  would  not  be  necessary.  The 
accounts   were  eventually  adopted. 

A  question  of  tramway  running  powers,  more  or 
less  on  a  par  with  Newcastle,  is  now  being  settled 
at  Glasgow.  Under  the  Paisley  Tramways  Act.  the 
Glasgow  corporation  was  called  upon  to  run  a  service 
of  through  cars  into  Paisley,  but  an  agreement  has 
been  found  impossible.  Consequently,  the  Board  of 
Trade  has  been  called  upon  to  appoint  an  arbitrator 
to    decide   the   matter. 

At  the  annual  dinner  of  the  National  Telephone 
Company,  which  was  held  last  week,  some  interesting 
figures  were  given  as  to  the  progress  of  the  com- 
pany during  the  last  year.  Forty-five  new  exchanges 
have  been  opened,  the  total  now  being  1.095.  The 
total  number  of  subscribers  is  now  300,000,  no  less 
than  40,000  additional  ones  having  come  on  during 
the  year.  The  increase  in  the  number  of  messages 
was  no  less  than  94.000,000.  the  total  number  trans- 
mitted being  938.000,000.  During  the  last  10  years 
the  company's  exchanges  have  increased  by  103  per 
cent.,  the  subscribers  by  275  per  cent.,  and  the  number 
of  messages  by  283  per  cent.  It  is  frankly  admitted 
that  the  telephone  system  here  is  greatly  behind  that 
in  the  United  States,  although  the  company  naturally 
declines  to  take  the  blame   for  this.  G. 


The  Canadian  government  has  announced  that  its 
new  space-telegraph  stations  on  the  St.  Lawrence 
River  at  Heath  Point.  Fame  Point  and  Anticosti  are 
now  open.  The  Dominion  service  boat  Stanley  has 
been  equipped  with  the  system. 


Large    Electromagnet  for    Surgical 
Purposes. 

Electromagnets  for  attracting  particles  of  iron  or 
steel  from  the  eye  have  been  made  use  of  exten- 
sively by  physicians,  but  hitherto  the  magnets  have 
not  been  of  sufficient  strength  to  draw  the  particles 
out  if  embedded  deeply.  Recently  an  electromagnet 
of  unusual  strength  and  said  to  be  the  largest  yet 
built  for  medical  purposes  has  been  placed  in  the 
Bridgeport  Hospital  at  Bridgeport,  Conn.  The  core 
is  said  to  weigh  several  hundred  pounds  and  is  over 
four  feet  high.  A  mile  and  a  half  of  copper  wire 
is  used  in  the  windings. 

From  its  great  weight  it  was  undesirable  to  make 
it  movable,  and  so  it  is  placed  in  a  vertical  position, 
and  the  patient,  standing  near,  rests  his  face  on  a 
brass  support,  his  eye  just  clearing  the  point  of  the 
magnet.  This  point  can  be  removed  so  that  it  can 
be  sterilized. 


New  York. 


New  York,  July  30. — Mr.  John  B.  M"acDonald. 
contractor  for  the  New  York  subway,  conducted  ■ 
most  of  the  members  of  the  Democratic  national 
committee  through  the  subway  on  Thursday.  Mr. 
Perry  Belmont  and  Maintenance  Engineer  W.  H. 
Hamilton  assisted  in  entertaining  the  guests,  who 
partook  of  luncheon  at  Claremont. 

Almost  coincident  v.ith  the  positive  announcement 
that  the  subway  is  to  be  opened  on  September  ist 
comes  a  strike  of  the  painters,  who  are  supposed 
to  be  putting  the  finishing  touches  to  the  sections 
to  be  opened.  A  symoathetic  strike  affects  270  elec- 
trical workers,  but  will  in  no  way  interfere  with  the 
completion  of  the  power  house,  on  which  the  con- 
tractor, the  Westinghouse  Company,  is  employing 
non-union  labor.  Contractor  John  B.  MacDonald 
says  that  the  strike  v/ill  not  delay  the  opening  day. 

Four  of  the  12  8,000-horseoower  generators  will 
be  ready  at  the  Interborough  power  house  on  Fifty- 
ninth   Street  for  the  opening  of  the  subway.     Two 


WESTERN     ELECTRICIAN 


August  6,  1904 


of  these  giants  were  tested  last  week,  the  power  being 
switched  on  to  drive  the  elevated  trains,  thus  dimin- 
ishing the  amount  of  current  to  be  purchased  from 
the  Metropolitan,  company. 

It  has  been  arranged  that  as  soon  as  possible  after 
the  opening  of  the  subway  in  September  the  Inter- 
borough  Rapid  Transit  Company  will  operate  trains 
over  the  new  viaduct  through  10  the  Bronx  borough 
from  One-hundred-and-forty-ninth  Street  to  Bronx 
Park.  This  section  is  actually  ready  for  starting  a 
train  service  as  far  as  the  tracks  and  general  equip- 
ment are  concerned. 

On  Tuesday  the  Board  of  Aldermen  by  62  votes 
against  eight  approved  of  the  application  of  the 
New  York  and  Westchester  and  Boston  railroad  to 
construct  various  elcciric  trolley  lines  in  the  Bronx 
and  adjacent  places.  On  this  result  being  announced 
the  representative  of  the  applicants  said  that  his 
company  was  in  the  field  to  make  an  offer  to  con- 
struct the  proposed  East  Side  subway,  which,  if 
put  through,  would  enable  Westchester  cars  to  be 
run  along  Lexington  Avenue  and  Broadway  to  the 
Battery.  The  general  supervision  of  the  Westchester 
line  will  be  under  Samuel  Hunt,  who  is  said  to  be 
a  trustee  of  the  Cincinnati  Southern  railroad,  and 
the  engineering  plans  will  be  under  the  direction  of 
John  Bogart,  formerly  state  engineer  of  New  York 
state.  The  contract  for  the  construction  of  the  line 
will  be  placed  with  James  P.  MacDonald,  who  has 
completed  arrangements  to  put  15,000  men  to  work 
as  soon  as  the  right-of-way  is  secureil.  As  an- 
nounced last  week,  the  stock  of  the  company  has 
been  increased  from  ?  1,000.000  to  $20.ooo,oco. 

Bronx  residents  and  their  various  taxpayers'  com- 
mittees are  growing  impatieiu  at  the  delay  bv  the 
Board  of  Aldermen  in  dealing  with  the  franchise 
of  the  Port  Qiester  railroad.  -A  day  has  now  beei 
set  for  hearing,  and  although  this  is  in  a  sense  a 
rival  scheme  to  that  of  the  Westchester  company, 
there  are  members  of  the  Board  of  .Aldermen  who 
say  that  there  is  plenty  of  room  for  both  companies. 

The  Bridge  Operating  Company  was  incorporated 
at  .Albany  last  week.  This  company  will  operate  the 
electric  traffic  on  the  Williamsburg  Bridge,  but  is  in 
reality  only  a  documentary  corporation  organized  for 
the  convenience  of  the  Brooklyn  Rapid  Transit  and 
Metropolitan  systems.  The  directorate  includes 
H.  H.  \'reeland,  president  of  the  Metropolitan,  and 
E.  W.  Winter,  president  of  the  Brooklyn  Rapid 
Transit. 

During  the  last  two  months  the  Brooklyn  Rapid 
Transit  Company  has  economized  considerably  in 
tolls  for  its  surface  cars  over  Brooklyn  Bridge  by 
not  running  the  cars  betw-een  nine  p.  m.  and  six 
a.  m.  Passengers  between  these  hours  must  take  the 
elevated  trains  and  transfer  at  the  Brooklyn  end.  It 
is  interesting  to  note  that  the  tolls  for  the  elevated 
trains  are  commuted  for  a  lump  sum.  The  company 
says  that  the  tracks  are  being  repaired  and  that 
Superintendents  Smith  and  Graham,  who  supervise 
this  work,  will  have  it  completed  within  nine  more 
nights. 

The  Pennsylvania  railroad,  under  the  name  of  the 
New  York  Connecting  Railroad,  is  applying  for  a 
franchise  to  cross  Hell  Gate  and  Ward's  Island  by 
a  bridge,  thus  uniting  tlie  boroughs  of  the  Bronx 
and  Queens  and  giving  a  connection  with  the  New 
York,  New  Haven  and  Hartford  railroad.  Mean- 
-Cwhile  the  members  of  several  unions  at  work  on  the 
Pennsylvania  tunnel  have  struck  work  this  week, 
this  being  the  first  strike  upon  this  undertaking, 
which  is  in  the  hands  of  the  O'Rourke  Contracting 
Company. 

A  coroner's  jury  has  held  the  Astoria  Heat,  Light 
and  Power  Company  responsible  for  the  death  of  a 
workman  named  Ernest  de  Ratier  by  failing  to  pro- 
vide proper  means  of  warning  when  danger  threat- 
ened. 

F.  J.  ."Mvin,  general  manager  of  the  .American  Elec- 
trical Novelty  Company,  has  returned  to  New  York 
after  an  extended  tour,  which  included  the  St.  Louis 
Exposition,  where  liis  company  has  a  t\*pical  and 
interesting   exhibit. 

Magnetic  pressing  machines  are  scheduled  as  the 
chief  production  of  the  Lindsay  M'anufacturing  Com- 
pany, a  concern  incorporated  this  week  in  this  city, 
with  an  authorized  capital  of  $10,000.  The  first  di- 
rectors are  Franklin  Lindsay  and  E.  P.  Camp  of 
New  York  and  C.  E.  Woodruff  of  Chicago. 

Brooklyn  has  now  a  new  electrical  cnten>rise,  in 
the  form  of  the  Newburger  Electric  Company,  with 
a  capital  of  $10,000.  .Associated  with  the  concern 
are  Hennan  DcDos,  R.  B.  Banton  and  Banton 
Moore. 

Electric  work  is  I0  be  put  into  public  schools  Nos. 
107,  108  and  130  (.Annex  i).  Manhattan. 

The  coming  mayoral  election  at  East  Orange, 
N.  J.,  turns  upon  the  subject  of  laying  a  trolley  line 
along  Central  .\veiuie,  a  project  which  has  been  be- 
fore the  city  for  the  last  14  years.  Dr.  Charles  S. 
Stockton  is  the  candidate  who  favors  the  granting 
of  the  franchise. 

Tile  village  of  Wave  Crest,  Far  Rockaway,  L.  I., 
is  asking  for  public  electric  lighting.  Wave  Crest 
is  the  only  section  of  Far  Rockaway  without  street 
lamps. 

Justice  Scott,  in  the  Supreme  Court,  on  Monday, 
after  hearing  arguments  relative  to  the  restitution 
of  telephones  to  the  racing  syndicates,  advised  that  the 
plaintiffs  could  bring  a  damage  suit  for  breach  of  con- 
tract. The  plaintiffs  alleged  that  they  were  losing 
money  on  account  of  having  to  distribute  their  in- 
formation without  the  aid  of  telephones.     On  Tues- 


day tlie  syndicate  withdrew  its  application  for  a 
mandamus  calling  for  the  restoration  of  the  instru- 
ments. D.  W.  W. 


New  Enpcland. 

Boston,  July  30. — The  Springfield  Subur'Dau  Street 
Railway  Company,  which  got  a  severe  setback  a 
few  muntlis  ago  by  an  adverse  decision  of  the  rail- 
road commissioners  on  its  application  for  a  com- 
peting line  in  the  city  of  Sprngfield,  where  an  estab- 
islied  system  has  a  franchise,  has  appealed  to  the 
Supreme  Court  to  review  and  annul  the  commission- 
ers" findings  on  the  ground  that  the  latter  exceeded 
their  authority  in  their  ruling.  The  Springfield 
aldermen  ha\-e  granted  locations  to  the  established 
company  recently,  which  are  practically  the  same 
as  those  asked  for  by  the  suburban  company. 

In  furtherance  of  the  plan  to  consolidate  the 
Bristol  Coimiy  and  the  Middleboro  and  Buzzard's 
Bay  street  railway  companies  a  circular  has  been 
issued  to  the  stockholders  proposing  the  formation 
of  a  holding  company,  to  be  known  as  the  South- 
easlcrn  Electric  Companies.  .An  ii-mile  connecting 
link  of  railway  is  contemplated  and  $150,000  addi- 
tional capital  will  he  required  to  carry  out  the  con- 
solidation scheme. 

The  threatened  lawsuit  over  the  matter  of  a 
charge  made  by  the  city  of  Brockton  for  street 
repairing  on  the  line  of  the  Old  Colony  Railway 
Company's  locations  in  that  city  has  been  averted 
by  concessions  on  the  part  of  the  counsel  for  the 
company.  The  right  of  the  city,  under  the  terms  of 
the  original  grant,  to  make  such  a  charge  is  ad- 
mitted by  the  attorney  for  the  railway  company. 
This  admission,  however,  is  applicable  only  to  the 
"original-grant"  lines,  the  contention  in  Brockton — 
like  the  Worcester  case  now  pending  before  the 
L'nited  States  Supreme  Court,  with  United  States 
Senator  George  F.  Hoar  retained  by  the  city  of 
Worcester  as  counsel — being  to  the  effect  that  the 
city  cannot  enforce  such  conditions  on  grants  sub- 
sequent to  the  original  ones,  these  later  grants  being 
held  to  be  of  a  dift'erent  nature  under  the  provisions 
of  a  statute  passed  in  1808  by  the  state  Legislature. 
The  outcome  of  the  case  of  the  city  of  Worcester 
against  the  Worcester  Consolidated  Street  Railway 
Company,  carried  up  from  the  Massachusetts  Su- 
preme Court,  will  have  great  interest  for  the  Brock- 
ton authorities,  therefore,  as  well  as  the  Worcester 
municipal  administration.  Several  other  cities  also 
await  the  decision  with  much  concern. 

A  section  of  the  Atlantic  Shore  Line.  10  miles 
in  length,  between  Kennebunk  Port  and  Biddeford, 
in  the  state  of  Maine,  was  opened  July  24th.  The  only 
link  lacking  now  in  connecting  systems  close  along 
the  New  England  coast  from  Providence,  R.  I.,  to 
Portland,  Me.,  is  the  gap  of  a  few  miles  from  York 
beach  to  Kennebunk  Port,  which  wdll  probably  be 
built  \vithin  a  year. 

Consolidation  of  the  Whitman  Light  and  Power 
Company  with  the  Edison  Company  of  Brockton  by 
the  absorption  of  the  Whitman  concern  and  an  issue 
of  1,000  new  sliares  of  stock  at  par  by  the  Edison 
Company  have  been  authorized  by  the  Slassachusetts 
Gas   and   Electric  Light   Commissioners. 

The  New  York,  New  Haven  and  Hartford  Rail- 
road Company  is  reported  to  be  negotiating  now 
with  the  Connecticut  Railway  and  Lighting  Com- 
pany for  the  latter's  trolley  lines  in  Bridgeport. 
Waterbury  and  New  Britain,  pro\ided  it  can  secure 
them  without  taking  over  the  electric-lighting  depart- 
ments of  the  company's  business  in  the  cities  named. 

B. 


Dominion  of  Canada. 

Winnipeg,  July  2q. — The  Levis  County  Electric 
Railway  Company's  road  has  ceased  to  run  since 
the  17th  as  the  result  of  a  dispute  with  the  Chandiere 
Electric  Power  Company  over  a  note  for  $2,700. 
The  directors  state  that  it  is  their  intention  to 
install  a  plant  of  their  own  so  as  to  be  independent 
of  all    outside   influence. 

The  Hamilton,  Beamsville  and  Grimsby  Electric 
Railway  and  the  Hamilton  Street  Railway  Company 
have  been  having  a  misunderstanding.  The  latter 
company  has  neglected  to  carry  out  the  order  of 
the  City  Council  to  extend  its  Sherman  .Avenue  line 
south  to  Idaho  Street  and  give  the  former  running 
powers  over  the  extension,  so  the  Hamilton.  Beams- 
N'ille  and  Grimsby  Company  secured  a  permit  from 
the  city  cnguicer,  and  late  at  night  proceeded  to 
build  the  line  itself  under  the  cover  of  darkness. 
The  street-railway  company  got  out  an  injunction  at 
four  o'clock  in  the  morning  and  the  work  was 
slopped.  Ill  the  meantime  the  service  of  the  Ham- 
ilton company  is  considerably  impaired,  as  its  old 
line  has  been  pulled  up.  .According  to  the  street- 
railway  company's  agreement  with  the  city,  it  for- 
feited its  rights-of-way  on  the  street  when  it  failed 
to  build  the  extension  asked  for  by  the  city. 

Many  improvements  have  recently  been  made  in 
the  St.  John  Street  Railway  Company's  line  and 
plant,  and  these  have  proved  so  successful  that  the 
directors  have  resolved  to  double-track  the  road,  and 
Manager  Earle  has  instructed  Chief  Engineer  H.  .A. 
Brow'n  to  go  ahead  w'ith  the  work  at  once. 

Novel  means  were  employed  by  the  Dominion  Coal 
Company  to  prevent  the  Cape  Breton  electric  rail- 
way, in  which  Boston  men  are  interested,  from  ex- 
tending its  tracks  across  the  main  line  of  the  Syd- 
ney and  Louisburg  railway  at  Sydney.  Ever  since 
the    Electric    company    built    its    railway,    two   years 


ago,  it  has  been  trying  to  obtain  the  consent  of 
the  coal  and  steel  companies  to  the  placing  of  a 
level  crossing  over  the  double  tracks  at  this  point, 
but  without  success,  and  so  appealed  to  the  City 
Council  at  Sydney  to  assist  in  coercing  the  com- 
lianies  to  give  way  <o  its  demand.  A  resolution  was 
passed  by  the  council  to  the  effect  that  rights  be 
given  the  Cape  Breton  Electric  railway  to  cross  the 
Dominion  Coal  and  the  Dominion  Iron  and  Steel 
Company's  railroad  at  rail  level,  and  the  Electric 
company'.s  manager  sent  a  gang  of  men  to  install 
tile  crossing,  but  were  met  by  the  other  company's 
employes,  \yho  ran  an  80-ton  locomotive  across  the 
crossing  point  with  two  heavy  freight  cars  and  left 
ihcm  there. 

Manager  Leonard  and  Secj-etary  Drinkwater  of 
ihe  Canadian  Pacific  Railway  and  Mr.  George  Clare 
are  arranging  for  the  transfer  of  the  Berlin.  Water- 
loo, Wellcsley  and  Lake  Huron  to  the  Canadian 
Pacific  Railway  Company. 

Engineer  W.  F.  Jennings  met  the  City  Council  of 
the  city  of  Hamilton  with  plans  showing  the  route 
which  the  road  will  take  from  Toronto  to  the  fron- 
tier at  Niagara.  The  plans  show  that  the  electric 
road  will  cross  Burlington  Beach  on  the  Grand 
Trunk  right-of-way,  and  an  hourly  service  with  cars 
running  at  a  high  rate  of  speed  will  be  given.  The 
company  intends  to  construct  a  loop  line  into  the 
city  of  Hamilton  and  will  carry  freight  as  well  as 
paseengers.  H. 


Niagara  Falls. 

Niagara  Falls,  N.  Y.,  July  29. — The  Niagara  Falls 
Power  Company  is  building  a  new  24-duct  conduit 
from  the  New  York  end  of  the  uppeT  steel  arch 
bridge  in  Niagara  Falls  up  Niagara  Street  to  Four- 
teenth Street,  and  thence  to  its  power  stations.  In 
this  conduit  will  be  placed  the  cables  that  will  con- 
nect the  plant  of  the  Canadian  Niagara  Power  Com- 
pany ■  with  the  generating  stations  of  the  Niagara 
Falls  Power  Company,  thus  ensuring  a  continuous- 
current  service  to  the  patrons  of  both  companies. 

Alarcus  Ruthenberg  is  establishing  a  plant  on  the 
lands  of  the  Niagara  Falls  Power  Company  for  the 
•reduction  of  iron  b}'  electricity  on  a  commercial 
scale.  Temporarily  the  installation  necessary  is  be- 
ing placed  in  a  stone  building  near  the  International 
.\cheson  Graphite  plant.  One  thousand  two  hun- 
dred horsepower  will  be  taken  from  the  Niagara 
Falls  Power  Company,  and  if  the  results  are  all  that 
is  expected  the  business  may  be  enlarged.  Mr. 
Ruthenberg  has  been  doing  extensive  experimental 
work  ii;  Lockport,  and  the  success  he  attains  at 
Niagara  Falls  will  be  awaited  with  much  interest. 

Recently  while  George  E.  Co.x  of  Niagara  Falls 
and  John  M.  Morehead  of  Chicago  were  experi- 
menting with  a  machine  they  were  engaged  in  per- 
fecting the  gas  pressure  in  the  apparatus  blew  out 
the  plug,  and  the  gas,  taking  fire,  both  men  were 
severely  burned  in  the  explosion.  The  experiment 
was  made  in  front  of  the  Union  Carbide  plant  at 
Niagara  Falls  and  both  men  were  quickly  taken 
to  the  Memorial  Hospital,  where  their  injuries  were 
dressed.  Mr.  Co.x  was  most  severely  burned  and 
also  had.  his  wrist  broken  by  the  flying  valve,  w-hich 
also  struck  Foreman  George  Robinson  in  the  leg,  but 
did  not  do  serious  injury.  0.  E.  D. 


Southeastern  States. 

Charlotte,  N.  C,  July  30. — The  town  of  Douglas, 
Ga.,  has  sold  $20,000  worth  of  bonds  to  a  Chicago 
firm,  and  will  shortly  let  the  contracts  for  a  new 
electric-light  and  water  plant,  to  be  modern  in  every 
respect. 

Report  No.  2  of  the  receivers  of  the  Virginia 
Passenger  and  Power  Company  has  been  filed  and 
the  court  has  authorized  the  continuation  of  certain 
improvements  inaugurated  before  the  receivership. 
The  amount  involved  is  about  $42,000.  Seventeen 
thousand  dollars  is  asked  for  motor  generators, 
transformers,  wire,  etc.  The  completion  of  the  big 
power  plant  will  enable  the  company  to  secure 
enough  power  to  operate  the  Petersburg  and  the 
interurban  lines. 

The  Southern  Electric  and  Manufacturing  Com- 
pany of  Anniston,  Ala.,  is  to  erect  shops  soon  and 
will  make  a  general  line  of  electrical  supplies,  elec- 
tric fans,  etc.  The  capital  stock  is  $50,000.  E.  H. 
Goodhart  is  treasurer  and  Frank  G.  Lake  president. 

The  Raeford  Power  and  M'anufacturing  Company 
of  Raeford,  N.  C,  has  been  chartered,  with  a  capi- 
tal stock  of  $200,000  authorized,  to  develop  w'ater 
and  electric  power  and  operate  textile  plants.  J.  W. 
McLaughlin,  T.  B.  and  W.  J.  L^pchurcli  of  Raeford 
and  John  Blue  of  .Aberdeen,  N.  C,  are  the  incorpo- 
rators. 

Wall  Street  and  Pittsburg  capital  is  reported  to 
be  interested  in  a  proposed  interurban  electric  line 
from  Nashville,  Tenn.,  to  Franklin,  and  possibly  to 
Columbia.  Plans  are  being  prepared  by  the  West- 
inghouse  Electric  and  Manufacturing  Company. 

Surveys  have  been  made  for  an  electric  line  nine 
miles  in  length,  from  Boone  Ford  to  Burnsville, 
N.  C,  Chicago  capital  being  behind  the  enterprise. 
The  road  may  be  eventually  built  on  to  .Asheville, 
N.  C. 

The  W.  T.  Weaver  Power  Company  of  Asheville, 
N.  C,  has  ordered  a  three-phase  alternating-current 
generator  of  normal  1,200-horsepower  capacity,  to 
be  delivered  by  October  15th.  This  will  double  the 
capacity  of  the  present  plant.  President  Weaver 
says  the  French  Broad  River,  on  which  the  plant  is 
located,   is   one   of   the   best  streams   in   the  country 
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for  generating  power,  on  account  of  the  uniformity 
of  flow.  The  new  generator  was  ordered  from  the 
Bullock  Electric  Manufacturing  Company  of  Cin- 
cinnati. 

The  Williams  interests,  controlling  the  Norfolk 
(.Va.)  Railway  and  Light  Company,  will,  it  is 
stated,  expend  $500,000  in  a  new  heating  plant 
and  ice  plant  The  company  has  met  with  great 
success  in  disposing  of  electric  power  and  is  now 
said  to  be  working  out  plans  for  extending  its  inter- 
ests. 

An  injunction  was  recently  granted  in  the  Corpo- 
ration Court  restraining  the  City  Council  of  Alex- 
andria, Va.,  from  disposing  of  the  city  electric-light- 
ing franchise  to  Charles  F.  Thompson.  The  matter 
will  be  argued  before  the  courts  August  ist.  The 
contention  is  that  the  light  plant  cannot  be  sold 
without  a  special  act  of  the  General  Assembly. 

Plans  are  being  prepared  for  the  new  lighting 
plant  for  the  state  buildings  at  Richmond,  Va.,  and 
bids  will  soon  be  called  for.  The  accompanying  ap- 
propriation is  $25,000.  L. 


Ohio. 

Cleveland,  July  30. — An  investigation  of  the  af- 
fairs of  the  iliami  and  Erie  Canal  Transportation 
Company  has  been  in  progress  before  Referee 
Fuller  at  Cleveland  for  the  last  few  days.  The  ob- 
ject is  to  ascertain  who  are  really  the  stockholders 
and  who  first  owned  the  stock  of  the  company. 
W.  H.  Lamprecht,  a  broker  at  Qeveland,  acted  as 
trustee  for  the  stock  and  testified  that  $125,000  and 
one  quarter  of  tlie  capital  stock  had  been  trans- 
ferred to  C.  C.  Richardson  for  himself,  George  B. 
Cox,  Thomas  N.  Fordyce  and  Dan  J.  Ryan.  It  is 
said  that  Cincinnati  lawyers  suggested  that  the 
Cleveland  people  pay  back  the  money  and  return 
the  stock,  but  in  return  the  Cleveland  interests  sug- 
gested that  the  Cincinnati  people  make  that  com- 
plementary^ exchange  and  they  would  be  willing  to 
listen  to  a  proposition  to  settle  the  matter  and  get 
it  out  of  the  courts.  Some  of  the  witnesses  testi- 
fied that  it  was  the  original  intention  to  make  an 
electric  road  along  the  canal  bank  and  that  George 
B.  Cox  w-as  depended  upon  to  arrange  matters  with 
the  politicians  to  have  the  state  give  the  company 
that  right.  However,  the  plans  did  not  work  out 
right  and  this  trouble  will  probably  still  further 
confuse  them.  There  will  doubtless  be  much  diffi- 
culty in  learning  who  the  original  stockholders 
really  were  and  how  the  transfers  were  made  to 
others. 

The  Fort  Wayne  Smelting  and  Refining  Works 
have  petitioned  the  probate  court  at  Akron,  asking 
that  Will  Christy,  J.  R.  Nutt  and  C.  F.  Moore  be 
required  to  appear  and  show  what  interest  they 
hold  in  the  Akron  Traction  and  Electric  Company. 
These  men  are  all  interested  in  the  Northern  Ohio 
Traction  and  Light  Company.  1  he  Fort  Wayne 
company  claims  to  have  a  judgment  against  the 
former  company  for  $243.37  and  that  the  sheriff  has 
been  unable  to  find  anything  upon  which  to  levy. 

Bonds  to  the  extent  of  $450,000  will  be  issued 
by  the  ConneauE  and  Erie  Traction  Company  shortly, 
for  the  purpose  of  securing  funds  for  making  im- 
portant extensions  of  its  lines  between  Conneaut 
and  Erie,  as  well  as  other  improvements.  A  mort- 
gage for  $1,250,000  has  been  filed  in  favor  of  the 
Fideliti^  Trust  Company  of  New  York,  as  trustee 
for  the  bondholders.  This  covers  the  original  $800,- 
000  bonds  also. 

James  White  has  been  granted  a  franchise  to  con- 
struct an  electric  line  on  Main  street  in  CarroUton. 
This  is  a  portion  of  the  road  that  is  to  be  built  be- 
tween Steubenville  and  Canton.  It  is  said  the  en- 
gineering work  will  all  be  completed  by  fall  and 
early  in  the  spring  the  construction  will  begin  at 
both  ends  and  at  a  number  of  intermediate  points. 
The  plan  is  to  have  the  line  in  operation  by  the  fall 
of  1906.  ilr.  White  represents  the  Chicago  capital- 
ists who  are  interested  in  the  new  road. 

The  Scioto  Valley  Traction  Companj'  has  placed 
its  line  between  Columbus  and  Lancaster  in  opera- 
tion. It  is  a  third-rail  system  and  its  operation  will 
be  watched  with  interest. 

The  probable  erection  at  Niagara  Falls  of  an  im- 
mense electric  power  station  is  being  discussed  in 
Cleveland,  in  connection  with  the  wide  distribution 
of  current  that  may  be  attempted.  It  is  said  plans 
have  been  made  to  build  a  plant  large  enough  to 
supply  electric  roads  over  that  section  of  the  coun- 
try'- including  the  Andrews- Vanderbilt  lines.  It  is 
also  thought  that  current  w'ill  be  brought  as  far 
west  as  Cleveland,  for  manufacturing  purposes. 

Secretary  John  DeWitt,  of  the  Toledo,  Columbus, 
Springfield  and  Cincinnati  Railway  Company,  is  en- 
deavoring to  arrange  for  a  bond  issue  of  $90,000  to 
equip  the  portion  of  the  line  completed  between 
Lima  and  Westminster,  which  will  form  a  connect- 
ing link  between  Cincinnati  and  Toledo. 

President  W.  Kelsey  Schoepf,  of  the  Cincinnati 
I'raction  Company,  has  denied  the  rumor  that  any 
plans  have  been  made  to  consolidate  that  companj-^ 
with  the  Indiana  L'nion  Traction  Company. 

An  agreement  has  been  reached  by  which  the  cars 
of  the  Toledo,  Bowling  Green  and  Southern  will  be 
taken  from  the  end  of  its  own  line  into  Toledo  over 
th.e  tracks  of  the  Toledo  Railways  and  Light  Com- 
pany. The  Toledo,  Bowling  Green  and  Southern  has 
agreed  not  to  attempt  to  do  a  city^  business  and  the 
portion  of  its  line  inside  the  cit\'  will  be  placed  in 


the  hands  of  a  trustee.  The  city  road  receives  three 
cents  of  each  five-cent  fare  for  the  service. 

Toledo  people  are  said  to  be  back  of  a  plan  to 
build  a  line  froiy  Muncie  on  a  direct  line  to  Toledo. 
It  will  be  known  as  the  Muncie  and  Northeastern. 
James  Kutz  and  Edward  Finn  of  Toledo,  have  been 
in  Muncie  some  time  investigating  the  franchise 
matter. 

W.  G.  Taafel,  general  manager  of  the  Citizens' 
Electric  Light  and  Power  Company  at  Newark, 
committed  suicide  a  few  days  ago  by  throwing  him- 
self into  the  Licking  River.  He  was  receiver  for 
the  Newark  Savings  Bank  and  became  despondent 
because  of  financial  matters.  He  left  a  note  saying 
he  was  innocent  of  any  wrong-doing  in  connection 
with  the  bank.  Mr.  Taafel  was  at  one  time  a 
machinist  but  became  one  of  the  leading  business 
men  of  the  town  later  on. 

The  Forde  Lighting  Company  of  Garrettsville  has 
been  incorporated  with  a  capital  stock  of  $25,000  by 
A.  W*.  Green,  W.  B.  Martin,  O.  G.  Martin  and 
others. 

The  Columbus  Railway  and  Light  Company  has 
refused  to  make  a  discount  from  their  hill  to  the 
city  for  outages  and  threatens  to  turn  oft"  the  lights 
if  it  is  not  paid  in  full. 

The  question  of  granting  a  franchise  to  the  To- 
ledo Railways  and  Light  Company  has  again  been 
taken  up  bj'  the  City  Council  and  it  is  believed  it 
will  be  settled  in  a  short  time.  The  council  asks 
that  universal  transfers  and  some  other  conditions 
be   included   in   the   franchise. 

An  effort  will  be  made  to  secure  a  franchise  for 
a  line  on  Doan  Street,  in  Cleveland,  extending  south 
from  the  present  terminus  at  Superior.  People  are 
anxious  1^  have  a  cross-town  line  in  the  East  End, 
as  it  is  now  difficult  to  reach  many  points  without 
making  the  trip  entirely  to  the  business  center  of 
the  city  and  back  to  the  point  desired  on  another 
line.  The  city  administration,  following  its  usual 
obstruction  policy,  is  objecting  to  granting  a  fran- 
chise, unless  the  company  will  submit  to  its  dicta- 
tion as  to  fares  and  other  conditions  over  the  entire 
system. 

People  of  Cleveland  are  uncertain  what  they  w-ant 
in  the  way  of  an  extension  of  franchise  for  the  elec- 
tric street-railway  system.  Some  of  the  advocates  of 
a  three-cent  fare  proposition  have  given  it  up  and 
saj'  that  a  reduction,  w-ith  a  good  service  and  a 
sensible  system  of  transfers.  O.  M.  C. 


Northwestern  States. 

Minneapolis.  July  30. — M.  L.  Burt  of  Bedford. 
Iowa,  will  buy  the  electric-light  plant  at  Lamoni. 
Iowa. 

Bonds  of  $7,000  for  enlarging  the  electric-light 
plant  have  been  voted  at  Winthrop.   Minn. 

The  city  of  Royalton,  Minn.,  has  voted  $10,000 
for  the  purpose  of  erecting  an  electric-light  plant. 

George  W.  Bowman  has  asked  for  a  20-year  fran- 
chise for  a  street-railway  system  at  Monroe.  Wis. 

The  St.  Paul  Gas  Light  Company  has  been  author- 
ized to  extend  its  electric-light  service  to  the  St. 
Anthony  Hill  district  of  St.   Paul,   Minn. 

Tomas  Lowry  of  Minneapolis  is  negotiating  for 
the  purchase  of  the  car-works  property  at  West  Du- 
luth,    Minn. 

C.  D.  Smith  has  completed  the  survey  of  the  pro- 
posed interurban  line  from  Fond  du  Lac,  Wis.,  to 
Milwaukee. 

The  Davenport  (Iowa)  and  Suburban  Railway 
Company  has  let  the  contract  for  the  construction 
of  switching  tracks  and  repair  shops  to  the  Folk 
Company  of  Milwaukee,  Wis. 

Municipal  ownership  of  the  electric-light  plant  is 
being  vigorously  agitated  at  Boone,  Iowa.  R. 


Michigan. 

Detroit,  July  30. — The  Detroit  United  Railway 
Company  is  building  a  new  depot  at  Ortonvllle  which 
will  be  a  very  fine  structure,  containing  waiting 
rooms,  ofiice  and  freight  depot.     . 

A  new  electric  railway  company  has  been  organ- 
ized with  a  capital  of  $300,000,  to  be  called  the 
Adrian  and  Ann  Arbor  Electric  Railway  Company. 
The  following-named  officers  have  been  elected : 
President,  C.  R.  Miller  of  Adrian;  vice-president, 
Mark  R.  Bacon  of  Wyandotte ;  treasurer,  William 
Gartner  of  Detroit;  secretary,  ex-County  Clerk 
Payne  of  Detroit. 

It  is  understood  that  the  citj'-  of  Escanaba  is 
liable  to  go  out  of  the  municipal-lighting  business, 
as  the  operation  of  the  electric-light  plant  by  the 
city  is  not  a  financial  success. 

The  Detroit,  Monroe  and  Toledo  Short  Line  has 
apparently  been  successful  in  its  effort  to  enter 
Detroit  over  an  old  franchise  granted  by  the  village 
of  Woodmere  to  Irvine,  Peppers  &  McGlaughlin. 
The  board  of  Woodmere  decided  to  allow  the 
company  to  use  the  old  franchise,  providing  the 
electric  line  agrees  to  give  a  five-cent  rate  from  the 
River  Rouge  through  Detroit  to  the  end  of  the  line 
and  transfers  on  the  same  basis  as  at  present  in 
use  on  the  Fort  Street  line.  The  company  has  been 
given  30  days  to  accept  the  franchise,  which  be- 
comes operative  90  days  after  acceptance.  It  is 
thought  that  the  terms  of  the  old  agreement  gives 
the  present  company  the  right  to  cross  the  Pere  Mar- 
quette railroad  at  grade  and  an  effort  will  be  made 
to  build  across  the  tracks.  The  railroad  keeps  an 
engine    stationed    at    the    crossing    to    prevent    anj' 


attempt  to  lay  tracks,  and  some  interesting  compli- 
cations are  looked  for  when  the  street-car  company 
commences  the  crossing. 

In  Pontiac  the  old  plan  to  light  streets  only  on 
dark  nights  is  to  be  done  away  with.  A  lo-year 
contract  has  been  awarded  to  Jules  G.  Hoffman 
to  light  the  town  at  $57.^0  per  light  per  year.  The 
Pontiac  Standard  Lighting  Company,  which  has  had 
the  business  for   13  years,  will  take  a  back  seat. 

The  Detroit  Board  of  Commerce  listened  to  an 
interesting  lecture  this  week  from  E.  E.  Brownell, 
electrical  engineer  of  Dayton,  Ohio,  in  regard  to 
electrolysis  of  water  pipes.  He  said  there  is  only 
one  way  the  evil  can  be  eliminated,  and  that  is  by 
the  underground  double-trolley  system  in  use  in 
New  York.  Washington  and  Cincinnati,  but  the 
adoption  of  this  system  of  negative  and  positive 
trolleys  connected  by  the  car  above  would  add 
$10,000  a  mile  to  the  cost  of  the  road.  He  said 
that  in  order  to  justify  that  the  city  must  be  one 
of  at  least  300,000  inhabitants,  and  even  then  it  could 
not  be  successfully  adopted  if  the  electric-railway 
company's  stock  was  watered.  C.  G.  \V.  " 


Pacific  Slope. 

San  Francisco,  July  29.— The  Electric  Heater 
Company  has  been  incorporated  in  San  Francisco 
with  a  capital  stock  of  $75,000  bv  A.  C.  Swal- 
ley,  J.  A.  Davis,  F.  C.  Maguire,  H.  L.  Searles  and 
others. 

The  North  Mountain  Power  Company  \\'ill  pro- 
ceed at  once  to  string  electric  wires  from  Junction 
City  to  Eureka,  a  distance  of  20  miles.  The  John 
A.  Roebling's  Sons  Company  has  received  the  con- 
tract for  the  wire  and  brackets. 

The  mining  districts  of  Trinity  Center,  Carrviile 
and  the  Coffee  Creek  district  have  at  last  been 
placed  in  touch  wjth  the  rest  of  the  world  by  a 
telephone  line  which  has  been  constructed  from 
Delta,  30  miles  distant. 

W.  il.  Spencer  and  J.  A.  Stroud  of  Oakland, 
Cal.,  are-  interested  with  Fresno  capitalists  in  a 
proposition  to  generate  power  near  Tehipite  Dome 
for  use  in  Fresno  and  vicinity,  and  have  been  incor- 
porated under  the  name  of  the  Tehipite  Dome  Power 
Company. 

F.  P.  Hurst  of  the  Molalla  Power  and  Irrigation 
Ditch  Company  has  taken  the  right  to  appropriate 
water  from  Molalla  River  to  operate  an  electric 
plant  to  furnish  Canby.  Hubbard.  Woodburn  and 
other  yalley  towns  of  Oregon  with  light.         

Sealed  proposals  will  be  received  by  the  town 
clerk  of  Sebastopol,  Cal..  up  to  August  26th  for  a 
franchise  to  erect  and  operate  poles  and  wires  for 
the  transmission  of  electricity  for  light  and  power 
purposes  in  Sebastopol. 

The  new  city  lighting  plant  at  Cedar  River  is 
nearing  completion  and  work  on  the  city  sub-station 
at  Seattle,  Wash.,  has  begun. 

The  Katella  Water  Company  has  about  closed  a 
contract  with  the  Edison  Electric  Company  for  the 
construction  of  an  electric  pumping  plant  at  Ana- 
heim, Cal.     A  40-horsepower  motor  will  be  put  in. 

C.  B.  Lewis  has  started  a  survey  of  the  San  Juan 
road  for  the  extension  of  the  Watsonville  Transpor- 
tation Company's  electric  road  to  HolHster,  Cal. 

The  Citizen's  Light  and  Traction  Company  is 
contemplating  an  entirely  new  lighting  systeni  lor 
the  fair  grounds  at  Salem,  Ore.  Nearly  all  the  arc 
lights  will  be  taken  out  and  the  grounds  and  build- 
ings will  be  supplied  with  incandescent  lights,  which 
are   thought   to  be  more   satisfactorj'. 

Victor  A.  Scheller,  Joseph  H.  Rucker  and  T.  C. 
Barnett  are  interested  in  a  project  to  construct  an 
electric  railway  on  Mount  Hamilton,  Santa  Clara 
County,  Cal.  A. 


PERSONAL. 


Wilbur  B.  Driver,  president  of  the  Driver-Harris 
Wire  Company,  has  almost  entirely  recovered  from 
his  recent  severe  illness  and  expects  soon  to  assume 
his  usual  duties  as  selling  representative  for  his 
company'. 

Joseph  Francis  Muchmore  of  New  York  city  died 
on  July  23d,  after  28  years"  service  as  a  receiver  for 
the  Brooklyn  Heights  Railroad  Company.  The  fu- 
neral took  place  July  25th  and  was  largely  attended 
by  his  former  friends  and  colleagues. 

Benjamin  F.  Peach  of  Lynn,  Mass.,  at  a  recent 
meeting  of  the  stockholders  was  chosen  clerk  of 
the  Electric  Light  and  Power  Company  of  Leo- 
minster, Mass.,  to  succeed  the  late  Dr.  C.  A.  Wheeler 
Mr.  Peach  is  also  a  director  of  the  corporation. 

A.  T.  Holbrook  has  been  appointed  district  sales 
manager  of  the  Boston  office  of  the  Nernst  Lamp 
Company,  located  at  501  Atlantic  Avenue,  and  will 
have  supervision  of  the  entire  New  England  terri- 
tory. Prior  to  his  appointment  Mr.  Holbrook  was 
connected  with  the  district  office  at  Pittsburg.  He 
is  one  of  the  oldest  employes  of  the  company,  start- 
ing in  at  the  commencement  of  its  commercial  life. 

Benjamin  Frank  Jacobs,  age  71  years,  known  to 
thousands  of  patrons  of  the  Boston  Elevated  street- 
railway  system  as  the  man  wdio  had  nine  stripes  on 
his  coat  sleeve,  indicating  45  years  of  continuous 
service  in  the  company's  employ,  died  of  apoplexy 
on  July  29  as  the  result  of  over  exertion  in  running  to 
summon  hospital  aid  for  a  fellow  employe  who  was 
injured    near    the    south     terminal     station,     where 
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'"Frank"  has  been  stationed   as   starter  for  the  last 
five  years. 

August  Belmont  of  New  York,  president  of  the 
Interborough  company,  visited  Judge  A.  B.  Parker 
at  Esopus  one  day  last  week,  in  company  with  his 
brother,  Perry  Belmont.  On  the  previous  day  Mr. 
Belmont's  horse.  Lord  of  the  Vale,  won  the  Seashore 
Handicap  at   Brighton   Beach. 

Charles  Trosscn,  a  young  inventor  of  Chicago, 
was  accidentally  killed  last  week  at  his  home,  241 
Webster  Avenue,  by  the  explosion  of  an  iron  boiler 
in  which  he  bad  mixed  some  chemicals  while  ex- 
perimenting for  the  invention  of  a  powerful  electric 
battery  which  he  bad  conceived. 

Frank  Hellen  of  the  Detroit  City  Gas  Company 
has  recently  resigned  as  superintendent  of  distri- 
bution to  accept  a  responsible  position  in  Rochester, 
N.  Y.,  with  the  gas,  railway  and  electric-lighting 
company  of  that  city.  On  leaving  the  Detroit  com- 
pany be  was  presented  with  a  diamond  by  about 
50  of  his  associates. 

F.  A.  La  Roche,  president  of  the  F.  A.  La  Roche 
Company  of  New  York,  with  four  others  reached 
St.  Louis  last  Sunday  in  an  automobile  after  a  con- 
tinuous run  of  1,600  miles  without  having,  it  is  said, 
actually  stopped  the  machine.  The  run  was  accom- 
plished in  158  hours  and  28  minutes.  During  the 
trip  Mr.  La  Roche  slept  less  than  six  hours. 

The  death  is  announced  of  Francis  Edward  Mac- 
mahon  of  Colchester,  England,  who  is  generally 
credited  with  being  the  inventor  of  the  telegraph 
tape  ticker.  In  addition  to  the  ticker,  Mr.  Mac- 
mabon  invented  a  chainless  bicycle  and  a  tap  of 
peculiar  construction,  and  had  been  experimenting 
of  late  to  discover  a  substitute  for  indiarubber.  He 
was  also  interested  in  the  development  of  space 
telegraphy. 

E.  K.  Adams,  a  young  electrical  engineer  of  New 
York,  died  at  Watkins.  N.  Y.,  July  21st  from 
nephritis  when  only  30  years  of  age.  Both  at  Yale 
and  Columbia,  where  he  was  a  student,  he  showed 
marked  aptitude  for  the  study  of  electricity,  and  be- 
came an  expert  draughtsman  and  mechanician ;  he 
also  assisted  Dr.  Pupin  with  some  of  his  work 
while  at  Columbia.  He  was  an  inventor  of  merit, 
among  his  latest  devices  being  a  system  for  station 
annunciation  for  electric  railways.  Mr.  Adams  was 
a  member'  of  the  American  Institute  of  Electrical 
Engineers  and  many  clubs  of  art  and  science.  He 
■leaves  a  widow  and  a  child  one  year  old. 

Walter  C.  McKinlock  has  been  appointed  district 
sales  manager  of  the  Philadelphia  office  of  the  Nernst 
Lamp  Company,  located  at  1121  Walnut  Street,  and 
will  have  .<;upervisioii  of  this  whole  territory,  con- 
sisting of  Eastern  ^Pennsylvania,  Maryland  and  the 
District  of  Columbia.  Previous  to  his  appointment, 
Mr.  McKinlock,  for  the  last  two  years,  was  the 
successful  representative  of  the  Western  Electric 
Company,  Chicago  and  New  York,  for  that  ter- 
ritory comprising  Western  Pennsylvania,  West  Vir- 
ginia and  Maryland,  with  sales  offices  in  the  Empire 
Building.  Pittsburg,  Fa.  Among  central-station  man- 
agers, superintendents  and  purchasing  agents,  Mr. 
McKinlock  is  very  popular  and  has  many  stanch 
friends  who  no  doubt  will  be  glad  to  hear  of  his 
-advancement  and  aid  him  materially  to  a  large 
measure  of  success  in  his  new  position. 

J.  H.  Hallberg  of  New  York  city  has  been  re- 
tained as  consulting  engineer  for  the  Atlantic  mills 
in  Providence,  R.  I.,  where  extensive  electrical  devel- 
opments are  under  v.ay.  This  mill  already  operates 
about  i,oco  arc  lamps,  about  i,oco  incandescent  lamps 
and  several  hundred  horsepower  in  direct-current 
motors,  and  there  has  now  been  erected  a  new 
power  plant,  in  which  is  installed  a  6ocHhorsrpower 
Westinghouse  steam  turbine  direct  connected  to  a 
two-phase  440-voIt  fo-cycle  generator,  which  will 
furnish  power  for  a  number  of  motors  installed  in 
one  of  the  present  mill  buildings.  Since  being  in 
charge  of  this  plant  Mr.  Hallberg's  recommendations 
and  suggestions  have  been  the  means  of  reducing  the 
operating  expenses  of  the  present  equipm.ent  to  a 
considerable  extent,  r.nd  he  is  now  looking  into  the 
matter  of  electric  drive  for  the  mill  machinery  in  the 
plant,  which  will  nrobably  require  an  ultimate  elec- 
trical equipment  of  4.000  horsepower. 


ELECTRIC  LIGHTING. 

The  Morrison  (111.)  Electric  Lighting  Company 
has  decreased  its  capital  stock  from  $40,000  to  $20,- 
000. 

A  franchise  will  be  granted  on  August  gth  by 
the  city  of  Holland.  Va.,  for  the  construction  and 
operation  of  an  electric-light  plant. 

The  proposed  $50,000  electric-light  plant  for  Wil- 
hurton,  I.  T.,  is  to  be  constructed,  the  city  having 
awarded  the  contract  to  James  Dignan. 

A  bond  issue  of  $45,000  has  been  voted  by  the 
city  of  Ocala,  Fla.  A  portion  of  the  money  will 
be  used  in  improving  the  electric-light  plant. 

The  Edinburg  (J\\.)  Light,  Heat  and  Power  Com- 
pany has  been  incorporated,  with  capital  of  $30,000, 
by  J.  R.  Harrington..  L.  E.  Swigert  and  others. 

It  is  stated  that  between  S6.000  and  $7,000  a  year 
can  be  saved  to  the  city  of  St.  Joseph,  Mo„  in  oper- 
ating expenses  of  the  electric  street-lighting  plant  if 


the  present  antiquated  machinery  is  discarded  and 
modern  equipment  installed  in  its  place.  The  matter 
is  to  be  voted  on  soon. 

Through  the  liberality  of  friends- an  electric-light 
plant  from  which  all  the  buildings  and  campus  will 
be  illuminated  is  being  installed  at  Bucknell  Uni- 
versity. 

The  Homer  (111.)  electric-light  and  power  plant 
has  changed  hands.  It  has  been  purchased  by  W.  S. 
Thomson  of  Fithian  and  G.  C.  Browcn  for  a  con- 
sideration of  $8,000. 

The  Arlington  (Tex.)  Light  and  Power  Company 
has  been  incorporated,  with  capital  of  $10,000,  by  W. 
Dugan,  W.  C.  Weeks  and  others.  It  will  operate 
electric-light  plants. 

The  lighting  contract  between  Ionia  City,  Mich., 
and  the  Ionia  Electric  Company  expires  in  October, 
and  bids  are  being  advertised  for  preparatory  to 
making  of  a  new   contract. 

Frederick  Minshall  of  Abbeville,  S.  C,  has  secured 
the  contract  from  the  city  of  Batcsburg,  S.  C,  for 
the  construction  of  an  electric-light  plant  and  system 
of  waterworks  in  Batesburg. 

The  People's  Light,  Heat  and  Power  Company  is 
being  organized  at  Norfolk,  Va.,  and  will  apply  for 
a  franchise  for  an  electric-light  and  power  plant. 
The   company  w^ill   have  a  capital  of  $ico,ooo. 

The  City  Council  of  Danville,  Ky.,  has  passed  an 
ordinance  for  the  granting  of  a  franchise  for  an 
electric-light  and  power  plant.  The  city  will  re- 
ceive bids  until  August  icth  for  the  construction 
of  the  plant. 

The  Central  Power  and  Manufacturing  Company 
has  been  incorporated  by  Charles  R.  Huntlev.  Will- 
iam R.  Huntley  and  Daniel  T.  Nash,  all  of  Buffalo, 
N.  Y.  The  capital  stock  is  $10,000.  The  company 
will  generate  electricity  for  light,  heat  and  power 
for  public  and  private  use  and  will  operate  in  the 
cities  and  towns  of  the  counties  of  Schenectady, 
Saratoga,  Albany  and  Rensselaer,  New  York. 

Kingston,  Ont.,  has  employed  John  M-.  Campbell, 
electrical  expert,  to  oversee  changes  in  the  gas  and 
electrical  plants.  The  city  will  take- over  the  King- 
ston Light,  Heat  and  Power  Company's  plants,  and 
ihey  will  become  municipal  utilities.  The  city  has 
notified  manufacturers  that  flat  rates  are  abolished 
for  the  present.    New  rates  will  be  made  later  on. 

Fifteen  hundred  new  arc  lamps  will  be  installed 
on  30  miles  of  streets  of  the  Northwest  Side,  Chi- 
cago, when  the  new  electric-Hghting  station  planned 
by  City  Electrician  Ellicott  at  Fullerton  Avenue  and 
the  North  Branch  of  the  Chicago  River  is  completed. 
This  will  be  one  of  the  first  results  of  the  bond 
issue  for  permanent  improvements.  The  station  will 
cost  $100,000,  and  Mr.  Ellicott  expects  to  have  it 
completed  by  January  1st. 

The  city  of  Granite  City.  111.,  is  desirous  of  hav- 
ing some  responsible  company  locate  there  for  the 
purpose  of  putting  up  and  operating  a  modern  elec- 
tric-light and  power  plant.  A  plant  would  be  re- 
quired capable  of  furnishing  150  arc  lights  and 
5,000  incandescent  lights,  also  of  sufficient  capacity 
to  furnish  current  to  the  various  industries  of  the 
city  demanding  power.  Fred  A.  Eisele  of  the  city 
light  committee  states  that  the  town  is  one  of  the 
best  in  the  state,  and  he  considers  the  opportunity 
an  excellent  one  for  the  right  persons. 


ELECTRIC  RAILWAYS. 

The  Portland  Southern  Electric  Company,  with  a 
capital  stock  of  $1,000,000.  has  just  be^n  organized  at 
Salem,  Ore.,  with  John  A.  Albert,  a  leading  Salem 
banker,  as  the  chief  local  promoter.  The  object 
of  the  company  is  tc  operate  an  electric  road  be- 
tween Salem  and  Portland. 

On  August  Tst  the  Lehigh  Valley  Traction  Com- 
pany increased  the  rate  of  fare  between  AUentown, 
Pa.,  and  Bethlehem  and  South  Bethlehem  from  five 
to  10  cents.  The  company,  after  the  same  date,  in- 
augurated a  special  car  at  a  five-cent  fare  between 
AUentown  and  Siegfried,  and  AUentown  and  Coplay. 

The  Lehigh  Valley  Traction  Company  has  been 
organized  under  the  laws  of  New  Jersey,  to  construct 
a  trolley  line  from  Morristown  to  Newark,  N.  J., 
and  eventually  to  Easton,  Pa.,  passing  through 
.A.fton.  Hanover,  Moorchouse  and  Livingston.  Con- 
nections will  be  made  with  some  of  the  existing  lines. 
including  the  tracks  of  the  Public  Service  Corpora- 
tion. 

Suit  was  filed  in  the  United  States  Circuit  Court 
recently  by  the  Fidelity  Trust  Company  of  Kansas 
City  against  the  Kansas  City  and  Olatbe  Railway 
Company,  the  Bracey-PIoward  Construction  Company 
and  the  Kansas  City  and  Topeka  Railway  Company. 
The  petition  asks  that  a  receiver  be  appointed  for 
the  Kansas  City  and  Olatbe  Railway  Company  and 
that  the  mortgages  held  by  the  company  be  fore- 
closed. 

Work  on  the  Fargo  street  railway  has  been  tem- 
porarily stopped  for  lack'  of  funds.  The  material  is 
practically  all  there,  but  the  funds  for  construction 
have  been  delayed.  The  franchise  for  Fargo  was 
for  20  years,  and  that  first  granted  by  Moorhead  was 
only  for  10  years.  A  special  election  was  called 
and  the  citizens  voted  for  an  extension  to  20  years, 


but  there  has  been  some  delay  in  the  formalities 
incident  to  that,  and  stocks  that  were  to  have  been 
sold  cannot  be  disposed  of  until  everj^thing  is 
straightened  out. 

The  new  interurban  line  between  Kaukauna  and 
Green  Bay,  Wis.,  is  fast  approaching  completion, 
and  the  company  has  set  August  24th  as  the  date  for 
a  carnival  at  Green  Bay  to  celebrate  the  event  of 
opening  this  important  stretch  of  electric  road.  The 
line  is  an  important  one  for  the  Fox  River  valley, 
as  it  connects  Fond  du  Lac,  Oshkosh,  Neenah,  Me- 
nasha,  Appleton,  Kaukauna  and  several  other  smaller 
towns. 

J.  P.  Hornaday  &  Co.  of  Cincinnati,  Ohio,  have, 
as  fiscal  agents,  agreed  to  underwrite  one-half  of  the 
securities  of  the  Shreveport  and  Northeastern  rail- 
way, extending  from  Shreveport,  La.,  through  Min- 
den,  connecting  with  the  Louisiana  Northwestern 
railway  and  several  other  railway  systems  in  Western 
Louisiana.  Construction  work  will  proceed  as  soon 
as  preliminary  arrangements  are  completed.  The 
road  will  be,  as  now  laid  out,  42  miles  in  length, 
and  will  have  first-class  equipment  and  terminal  facil- 
itics_  at  Shreveport.  The  road  traverses  a  splendid 
territory,  and  it  is  expected  to  develop  a  largo 
amount  of  freight  traffic. 

It  is  announced  that  the  right-of-way  for  the  Dela- 
ware Suburban  Railway  Company  from  Wilmington 
to  Elkton,  M'd.,  has  been  secured  and  that  work 
will  be  commenced  within  two  weeks.  The  line 
will  then  be  pushed  tc  completion  as  rapidly  as  pos- 
sible. High-potential  current  will  be  used,  which 
will  be  reduced  at  several  stations  by  rotary  trans- 
formers into  the  usual  current  of  550  volts,  which 
w^ill  be  used  on  the  line.  Special  attention  will  be 
paid  to  the  roadbed  and  the  equipment  of  the  road. 
The  cars  used  will  be  of  large  size,  fitted  with  cross 
seats,  and  similar  to  those  used  upon  steam  rail- 
roads   and    upon    western    electric    roads. 

The  Danville  and  Sunburj''  Electric  Railway  Com- 
panj'  has  started  the  survey  for  an  electric  railway 
between  Danville,  Pa.,  and  Sunbury.  The  building 
of  the  line  from  Sunbury  will  serve  as  another  link 
to  the  great  trolley  system  that  is  rapidly  advancing 
over  the  entire  state.  With  the  building  of  the  line 
between  Berwick  and  Shickshinny  and  the  Danville 
and  Sunbury  road  the  entire  distance  between  Sun- 
bury and  Forest  City,  by  way  of  Wilkesbarre,  Scran- 
ton  and  Carbondale  will  have  been  covered,  making  a 
total  of  104  miles.  Lines  from  Shamokin  to  Dan- 
ville and  from  Shamokin  to  Sunbury,  which  will 
be  built  in  the  near  future,  will  connect  every  town 
in  -  Central    Pennsylvania. 

Negotiations  have  been  completed  for  the  merging 
of  the  City  and  Suburban  Railway  Company  and  the 
Portland  (Ore.)  Railway  Company  into  one  con- 
cern, with  a  capitalization  equal  to  the  combined 
capital  stock  of  the  two  existing  companies.  The 
merger  will  include  the  transfer  of  approximately  a 
hundred  miles  of  street  railway,  and  stock  valued 
at  about  $4,000,000.  The  combination  will  form  one 
of  the  strongest  financial  organizations  in  the  entire 
Northwest.  Negotiations  for  the  merger  of  the  two 
companies  have  been  in  progress  for  many  weeks. 
The  rivalry  between  the  two  companies  has  resulted 
in  many  parallel  tracks,  operated  in  the  residential 
districts  at  a  loss. 


AUTOMOBILES. 


Figures  recently  compiled  by  the  authorities  of 
Hartford.  Conn.,  which  was  the  first  American  city 
to  abolish  the  horse  and  substitute  automobiles  for 
police-department  work,  indicate  that  the  cost  of 
maintenance  for  an  electric  outfit  in  the  department 
is  about  60  per  cent  of  that  when  horses  were  used. 
The  automobile  equipment  installed  three  years  ago 
comprises  an  electric  patrol  wagon  and  an  electric 
ambulance,  the  two  doing  the  work  of  four  horse- 
drawn  vehicles.  In  his  report  Cornelius  J.  Rvan. 
chief  of  police,  states  that  the  patrol  service  covers 
the  entire  city,  which  has  90,000  inhabitants,  spread 
over  an  area  of  10  square  miles.  The  report  is  a 
strong  indorsement  for  the  use  of  electric  vehicles, 
especially    for  city   use. 


POWER  TRANSMISSION. 

The  Niagara.  Lockport  and  Ontario  Power  Com- 
pany has  voted  to  mortgage  its  corporate  property 
for  $24,000,000,  to  secure  bonds  for  the  same  amount. 
The  company  has  modified  its  certificate  of  incor- 
poration so  as  to  permit  the  transmission  of  electric 
power  as  far  east  as  L^tica,  N.  Y.,  and  south  to  the 
Pennsylvania  line. 

The  Valley  Counties  Power  Company  is  now  en- 
gaged in  digging  the  tunnels  to  carrj^  the  water  from 
ihe  reservoir  to  the  power  house  on  Butte  Creek 
near  Orovlllc.  Cal..  The  pipes  have  been  set  in  cement 
in  the  tunnels,  it  being  the  calculation  that  when  the 
pipes  are  rusted  or  W'orn  away,  that  the  cement  inside 
of  the  rock  tunnel  will  form  a  pipe.  Machinery  is 
now  being  hauled  to  the  power  house,  and  installa- 
tion will  soon  commence. 

The  proposed  waterpow'er  electric  plant  for  Nash- 
ville, Tenn..  is  assured  by  the  statement  that  Meikel- 
ham  &  Dunsmorc  of  New  York  cit\'  and  C  H. 
Ackerman  of  Binghamton.  N.  Y..  have  arranged  for 
the  placing  of  $100,000  of  stock  and  the  disposal  of 
$4,000,000  of  bonds  of  the  Great  Falls  Power  Com- 
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pany.     This  company  is  promoted  by  C.  H.  Fisk  of 
Detroit,  Mich. 


SOCIETIES  AND  SCHOOLS. 

The  Northwestern  Electrical  Association  will  hold 
its  St.  Louis  meeting  from  September  12th  to  i6th, 
the  week  of  the  International  Electrical  Congress. 
The  headquarters  of  the  association  will  be  at  the 
Forest  Park  University  Hotel,  a  first-class,  per- 
manent, fireproof  building  near  the  main  entrance 
to  the  exposition  grounds.  An  $8.50  round-trip  rate 
from  Milwaukee  and  a  $6  rate  from  Chicago  have 
been  secured,  with  special  through  cars.  In  order 
to  secure  hotel  and  railroad  accommodations  those 
intending  going  with  the  party  should  notify  Secre- 
tary Thomas  R.  Mcrcein  at  once,  address  85  Michi- 
gan Street,  Milwaukee. 


PUBLICATIONS, 

The  Jeffrey  Manufacturing  Company  of  Columbus, 
Ohio,  contains  instructions  for  the  care  and  opera- 
tion of  direct-current  electric  generators,  which  will 
be  found  of  value  by  dynamo  operators.  There  are 
also  several  good  diagrams  which  illustrate  the  de- 
scriptive   matter    contained    in    the    bulletin. 

A  copy  of  the  pamphlet  issued  by  the  Manufac-  . 
turers'  .\dvertising  Bureau  contains  a  description 
of  the  Employes  Club  of  the  Weston  Electrical 
Instrument  Company  of  Newark,  N.  J.  The  pam- 
phlet was  prepared  for  the  Louisiana  Purchase 
Exposition  at  the  request  of  the  Bureau  of  Statis- 
tics of  Labor  and  Industries  of  the  state  of  New 
Jersey.  There  arc  contained  in  the  reading  pages 
a  complete  description  of  the  organization  and  work- 
ing of  the  club,  together  with  illustrations  showing 
the  interior  of  the  clubrooms,  dining  hall,  baths  and 
numerous  other  conveniences  connected  with  the 
club.  The  management  of  the  club  is  undertaken  bv 
a  committee  of  employes.  Part  of  the  pamphlet  is 
also  devoted  to  the  manufacturing  departments  of  the 
Weston  company's  works,  giving  a  brief  description 
of  the  equipment  and  management  of  the  plant. 

The  Sunbeam  Incandescent  Lamp  Company  of 
Chicago  has  just  issued  an  attractive  new  catalogue, 
descriptive  particularly  of  Sunburst  Prismo  lamps. 
This  type  is  designed  for  use  where  something  be- 
tween the  arc  and  the  ordinary  incandescent  lamp 
is  required,  and  the  company  reports  a  good  demand 
for  these  lamps  and  tnat  they  are  giving  excellent 
satisfaction.  This  type  of  lamp  is  made  either  with 
the  Prismo  glass  reflector  or  the  metal  reflector  and 
collar.  Tlie  former,  however,  is  the  favorite.  A 
copy  of  this  catalogue  can  be  procured  by  writing 
either  direct  to  the  manufacturer  or  to  the  Western 
Electric  Company  of  Chicago,  which  is  sales  agent 
for  these  lamps  and  also  for  the  New  Baby  Bunghole 
lamp,  likewise  furnished  by  the  Sunbeam  company. 
The  latter  are  particularly  adapted  to  decorative 
work  and  are  made  in  all  voltages  from  go  to  130 
and  in  two  and  fonr-candlepower  sizes. 


TELEGRAPH. 


An  important  event  in  Central  Persia  was  the  ar- 
rival of  the  telegraph  line  at  Kerman.  When  com- 
plete it  will  connect  direct  with  India.  It  is  be- 
lieved that  the  benefits  of  the  extension  of  the  line 
will  be  immense.  In  the  east,  brigandage  will  be 
reduced  by  the  prompt  notice  that  can  be  given 
along  the  line,  while  the  long-disused  caravan  routes 
between  Southern  Persia  and  India  will  again  be 
brought  into  use.  Baluchistan  will  also  be  a  great 
gainer  by  the  new  state  of  affairs.  The  line  is  ex- 
pected to  be  complete  by  the  end  of  this  summer,  and 
the  work  is  regarded  as  a  triumph  for  the  four 
Englishmen  who  are  in  charge  of  the  200  Persian 
and  Indian  workers.  The  cost  of  the  line  works  out 
at  about  $650  per  mile. 

It  is  probable  that  France  will  be  included  in  the 
cable  agreement  entered  into  between  Holland  and 
Germany  some  time  ago  bv  which  cable  connection 
with  Cochin  China,  independent  of  British  cables,  is 
to  be  obtained.  It  is  provided  by  the  Dutch-German 
agreement  that  Holland  shall  extend  her  East  Indian 
cable  line  from  Java  via  Borneo  to  the  north  of 
Celebes  and  Menado,  while  the  German-Dutch  Cable 
Company,  which  has  been  formed  by  virtue_  of  the 
agreement,  undertakes  to  continue  the  extension  un- 
til it  meets  the  American  cable  in  the  Philippines, 
where  the  cable  will  be  carried  via  the  Palawan 
Island  to  Shanghai,  where  a  German  postofEce  is 
situated.  Holland  and  France  have  now  concltided 
an  agreement  whereby  a  French  cable  from  Saigon 
is  to  be  connected  with  the  Dutch  Indian  cable  be- 
tween  Pontianak,   Billiton  and  Batavia. 


SPACE    TELEGRAPHY. 

Contracts  have  been  closed  behveen  the  Marconi 
Wireless  Telegraph  Company  and  the  Holland- 
America  Steamship  Company  for  the  equipment  with 
wireless  apparatus  of  the  steamships  Rotterdam. 
Potsdam,  Amsterdam,  Noordam,  Statendam  and 
Rjmdam,  and  a  new  ship  now  in  the  course  of  con- 
struction. 

Successful  demonstrations  are  reported  from 
Wilkesbarre,  Pa.,  of  the  space-telegraph  system  in- 
vented and  recently  patented  by  the  Rev.  Joseph 
Murgas;  and  towers  are  now  being  erected  to  en- 
able the  method  to  be  tested  between  Wilkesbarre, 
Scranton  and  Philadelphia.    Father  Murgas  discards 
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the  Morse  dot  and  dash  alphabet,  but  uses,  it  is  said, 
musical  notes  of  different  pitch.  He  is  hoping  to 
develop  enough  different  notes  to  supply  the  alphabet. 

MISCELLANEOUS. 

The  Electric  Cotton  Mills  Company,  recently  in- 
corporated to  erect  two  large  electrically  operated 
cotton  mills,  at  Mabank  and  Paris,  Texas,  has  or- 
ganized, with  W.  I.  Young  of  Greensboro,  N.  C, 
president  and  executive  officer;  J.  E.  Sirrine  of 
Greenville,  S.  C,  vice-president,  and  T.  J.  Thornhill 
of  Dallas,  Texas,  secretary-treasurer.  The  company 
is  also  interested  in  a  large  cotton  factory  at  Greens- 
boro, N.  C.  The  capital  stock  of  the  new  company 
is  $1,000,000. 

.An  electrical  chronometer,  which  gives  -the  time 
of  an  automobile  race  to  the  one-hundredth  of  a  sec- 
ond, has  been  produced  by  the  Mors  Company  in 
Paris.  An  instrument  is  placed  at  the  starting  point 
and  another  at  the  finish,  the  two  being  connected 
bj'  a  charged  ware.  W^hen  the  start  is  made  a  cur- 
rent is  sent  through  the  line,  wdiich  deflects  a  needle, 
making  a  dot  upon  a  paper  on  a  revolving  drum. 
At  the  finish  another  dot  is  made  upon  the  paper.  A 
scale  on  the  paper  shows  the  exact  time. 

An  organization  of  Mexican  citizens,  known  as 
the  Mexican  Permanent  Exposition  Company,  has 
been  effected  in  the  City  of  Mexico  to  install  a  per- 
manent exhibit  of  the  products  of  other  countries 
best  adapted  to  Mexican  uses.  The  company  is 
now  erecting  extensive  exposition  buildings,  which 
will  be  ready  for  occupancy  about  October  1st.  Mr. 
E.  H.  Talbot  of  New  York  city  has  been  appointed 
commissioner  for  the  United  States,  with  power  to 
assign"  space  and  arrange  details  relating  to  ex- 
hibits. Until  November  30th  he  will  be  'located  in 
the  Mexican  section,  Manufactures  Building,  St. 
Louis,  Mo. 

Whalemen  of  Nantucket  are  credited  with  oper- 
ating an  ingenious  motor  whaleboat  which  is  destined 
to  revolutionize  the  industry  in  which  they  are  en-_ 
gaged.  The  boat  has  an  electric  motor  driven  by  ac- " 
■cumulators.  When  the  whale  is  harpooned  he 
dashes  off  at  full  speed,  drawing  the  boat  after  him. 
The  electric  current  is  at  once  shut  off  from  the 
accumulators,  the  pressure  of  the  water  on  the 
screw  drives  the  propeller  shaft,  which  is  coupled 
to  the  motor.  The  armature  of  the  motor  rotates 
and  generates  electric  energy  which  charees  the  ac- 
cumulators. When  these  are  charged  the  captain 
sends  an  electric  current  through  the  wire  harpoon 
rope,  and  this  electrocutes  the  whale.  Three  electric 
whaleboats  are  said  to  be  in  service  at  the  Siasconset 
station  in  Nantucket,  and  three  more  are  to  be  in- 
stalled at  New  Bedford, 


TRADE  NEWS. 


The  Holbird-Reynolds  Electric  Company  has  been 
incorporated  at  Los  Angeles,  Cal„  with  a  capital  of 
$12,000  by  R.  L.  Reynolds,  A.  S.  Halstead  and  others. 

The  customs  departrnent  of  New  Zealand  has 
promulgated  a  decision  to  the  effect  that  copper 
wire,  stranded,  shall  be  classified  as  electric  appli- 
ances, dutiable  at  10  per  cent,  ad  valorem. 

The  Swedish  Riksdag  has  decided  that  electric 
dynamos,  motors  and  transformers,  or  parts  thereof, 
are  for  the  future  to  be  dutiable  at  the  rate  of  15 
per  cent,  ad  valorem.  This  decision  now  awaits  the 
royal  sanction  before  it  becomes  a  law. 

The  Taylor  Signal  Company  of  Buffalo  and  New 
Y'ork,  which  is  now  fitting  up  electric  signals  on  the 
Long  Island  railroad,  has  amalgamated  with  the 
Pneumatic  Signal  Companv  of  New  York,  to  form 
the  General  Railway  Signal  Company,  with  a  total 
capital  of  $5,000,000. 

The  Southern  Electric  and  M'anufacturing  Com- 
pany of  Anniston,  Ala.,  has  been  incorporated  with 
$100,000  capital  to  manufacture  electrical  appliances. 
Frank  G.  Lake  is  president ;  R.  W.  Munk,  vice-presi- 
dent; W.  L.  Goodhart,  secretary  and  manager,  and 
E.  H.  Goodhart,  treasurer. 

The  precise  object  of  the  Magnetic  Power  Com- 
pany, incorporated  last  week  at  Albany,  N.  Y.,  has 
not  been  revealed.  Its  capital  is  put  at  the  amount 
of  $10,000,  and  the  directors  are  J.  O.  Stevens  of 
Plainfield,  N.  J.,  and  Albert  Graham  and  A.  J.  Ray- 
mond, both  of  Brooklyn,  N.  Y. 

The  Federal  Electric  Company  announces  the  re- 
moval of  its  offices  and  factory  to  Girard,  Pa.,  where 
modern  facilities  and  additional  shop  equipment  will 
enable  it  to  increase  its  output  and  increase  prompt- 
ness and  efficiency  in  handling  orders.  This  change 
took  place  August  ist  and  the  company  cordially 
invites  its  friends  to  inspect  the  new  plant  at  Girard. 

Judge  Hoyt  H.  Wheeler  of  the  Circuit  Court  of 
the  Southern  District  of  New  York  has  rendered 
an  opinion  in  the  ca'se  of  the  Weston  Electrical 
Instrument  Company,  complainant,  versus  the 
Whitney  Electrical  Instrument  Company,  defend- 
ant, and  a  preliminary  injunction  has  been  granted. 
According  to  Judge  Wheeler's  opinion,  "the  de-- 
fendant's  instruments  have  the  permanent  magnetic 
field  provided  by  a  magnet  and  core  of  different 
and  perhaps  better  shapes  in  some_  respects,  but 
permitting  movement  of  the  frame  in  an  arc  of  a 
circle  to  carry  a  pointer  moving  over  a  scale  to 
indicate  the  measurement  of  the  current.  If  these 
changes   of    forms    are    even    patentable     improve 
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ments  the  defendants  have  taken  and  used  the  in- 
vention of  the  patent  in  making  and  using  those 
improvements.  "The  difference  in  the  form  of  the 
parts  carrying  the  frame  on  pivots  supported  by 
the  bridge-pieces  is  of  the  same  sort.  It  does 
npt  vary  the  mechanical'  operation  of  the  parts. 
These  differences  do  not,  any  or  all  of  them,  amount 
to  doing  the  same  thing  in  different  ways,  but  leave 
the  operative  parts  doing  the  same  thing  in  the  same 
way." 

Merle  J.  Wightman,  an  electrical  engineer  and 
inventor  of  note  residing  at  West  New  Brighton, 
-Staten  Island,  N.  Y.,  and  in  business  at  302  Broad- 
way, New  York,  has  filed  a  bankruptcy  petition  in 
the  United  States  District  Court.  He  schedules  his 
liabilities  at  $5,146.69.  As  assets  he  mentions  life- 
insurance  policies  for  $13,000,  450  shares  of  stock  in 
the  Midland  Railroad  of  unknown  value  and  two 
patents  taken  out  in  1890,  also  of  unknown  value. 

The  Bureau  of  Supplies  and  Accounts  of  the 
Navy  Department  is  inviting  sealed  proposals  until 
August  Qllt  for  furnishing  the  navy  yards  at  New 
York,  Portsmouth,  N.  H.,  arid  Boston,  Mass.,  with 
a  quantity  of  insulating  tape,  motor  generators,  con- 
ductor cable,  copper  wire  and  electrical  supplies,  a 
list  of  which,  together  with  specifications,  can  be 
obtained  upon  application  to  the  navy  pay  offices 
in  the  cities  mentioned  or  to  the  bureau  at  Wash- 
ington. 

Sealed  proposals  as  follows  are  invited  by  the 
Treasury  Department,  Washington,  D.  C,  to  be  re- 
ceived at  the  ofliice  of  James  Knox  Taylor,  supervis- 
ing architect,  until  three  p.  m.  on  September  6, 
1904,  for  the  construction  (including  heating  ap- 
paratus, electric  wiring  and  conduits)  of  the  United 
States  postoffice  at  Marshalltown,  Iowa,  in  accord- 
ance with  the  drawings  and  specification,  copies  of 
which  may  be  had  at  the  supervising  architect's 
office  or  at  the  office  of  the  postmaster  at  Marshall- 
town ;  until  three  p.  m.  on  September  S,  1904,  for 
the  low-pressure  steam-heating  apparatus  com- 
plete, in  place  for  the  United  States  postoffice  at 
Norwich,  Conn.,  in  accordance  with  the  drawings 
and  specifications,  copies  of  which  may  be  had  at 
the  supervising  architect's  office  or  at  the  office  of 
the  superintendent  at  Norwich;  until  three  p.  m.  on 
September  r,  1904,  for  the  installation  of  a  conduit 
and  electric-wiring  system  for  the  United  States  post- 
office  at  Norwich,  Conn.,  in  accordance  with  the 
drawings  and  specification,  copies  of  which  may  be 
obtained  at  the  supervising  architect's  office  or  at  the 
office  of  the  superintendent  of  construction;  until 
three  p.  m.  on  September  14,  1904,  for  the  construc- 
tion (except  heating  apparatus)  of  the  United  States 
postoffice  at-Laramie,  Wyo..  in  accordance  with  draw- 
ings and  specifications,  copies  of  which  may  be  had 
at  the  supervising  architect's  office  or  at  the  office 
of  the  postmaster  at  Laramie ;  and  until  three  p,  m. 
on  September  15,  1904,  for  the  construction  (includ- 
ing plumbing,  heating  apparatus,  electric  wiring  and 
conduits)  of  the  United  States  postoffice  and  custom 
house  at  Grand  Haven.  Mich.,  in  accordance  with 
drawings  and  specifications,  copies  of  which  may  be 
had  at  the  supervising  architect's  office  or  at  the 
office  of  the  postmaster  at  Grand  Haven, 


BUSINESS. 


The  Crescent  Company  of  Chicago  calls  attention 
to  a  lamp  coloring  and  frosting  which  it  is  now 
manufacturing.  It  has  just  issued  a  neat  bulletin 
and  price-list  devoted  to  this  line. 

J.  F.  Blauvelt,  agent  for  the  New  England  Butt 
Company  of  Providence,  R.  I.,  rhanufacturer  of  ma- 
chinery for  insulating  electric  wires,  was  in  Chicago 
last  week  looking  after  the  interests  of  his  com- 
pany. 

The  R.  Gay  Chemical  Company  of  La  Crosse. 
Wis.,  asserts  it  has  a  new  formula  for  making  a 
lamp  frosting  which  is  inexpensive  to  manufacture 
and  will  save  money  to  lamp  users.  Further  infor- 
mation will  be  sent  on  request. 

The  Holtzer-Cabot  Electric  Company  of  Brook- 
line,  Mass.,  is  distributing  among  its  friends  a  neat 
little  leather  malchsafe  with  scratcher  attached.  It 
is  of  convenient  size  for  the  vest  pocket  and  opens 
by  a  slight  pressure  on  the  edges. 

The  Crocker-Wheeler  Company  received  the  'fol- 
lowing interesting  letter  from  a  Japanese  engineer : 
"I  beg  you  please  to  send  me  a  copy  of  your  precious 
catalogue,  which  I  have  a  great  interest,  as  I  shall 
commence  some  trifling  business  for  the  electrical 
engineering  in  after  a  few  months.  If  you  favor  it 
for  me  I  should  be  in  great  thankfulness." 

The  Electric  Appliance  Company  of  Chicago  re- 
ports that  an  unusually  large  number  of  central  sta- 
tions as  well  as  isolated  plants,  are  waking  up  to 
the  advantage  of  buying  lamps  on  contract.  The 
coiTipany  says  it  has  already  "got  busy"  entering 
these  contracts  and  making  preparations  to  handle 
the  fall  demand  for  Packard  lamps. 

'Two  Sides  of  a  Story"  is  an  interesting  folder 
from  H.  W.  Johns-Manville  Coinpany  of  New  York 
city,  regarding  Mobilene,  a  sheet  packing  for  gas 
and  gasoline  engines  for  stationary,  marine  or  motor- 
vehicle  service.  Mobilene  is  furnished  in  sheets  40 
inches  square  or  in  rolls  of  the  same  width.  It  is 
one  thirty-second  inch  thjck  and  weighs  four  pound? 
per  square  yarrl, 
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ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


765,657.  Alarm  for  rneumatic  Feeders.  Tiionias  J. 
Arnault.  Everett,  Wash.  Application  filed  Oc- 
tober 22,   1903. 

.\n  electric  alarm  is  actunled  liy  Ihc  swinging:  uf  the 
valve  which  controls  the  Row  of  the  material  in  the  tube. 

765.686.  Electrically  Controlled  Daniper  for  Heat- 
ers. Frank  J.  Sprague.  Oswego,  N.  Y.  Appli- 
cation filed  September  4,  1903. 

In  an  automatic  damper  or  valve-ov«;raling  mechanism 
arc  a  spring-actuated  motor,  an  electromasnet.  a  pivotally 
mounted  armature  having  a  weighted  end,  the  end  being 
provided  with  a  stop  adapted  to  engage  a  notched 
rotalable  member  of  the  spring-actuated  motor,  and  a 
brake  device,  so  arranged  that  when  the  stop  of  the  ar- 
mature enters  a  notch  of  the  rotatable  member  the  brake 
will  be  brought  into  action  to  stop  the  motor. 


NO.    766,117. — ELECTRIC     BRAKE. 

765.690.  Apparatus  for  Producing  Gyratory  Mag- 
netic Lines  of  Force  for  Therapeutic  Purposes. 
Reinhold  Triib,  Honibrechtikon,  near  Zurich, 
Switzerland.  Application  filed  September  12, 
1902. 

An  apparatus  for  producing  gj-ratory  magnetic  lines  of 
force  for  therapeutic  purposes  and  the  like,  comprises 
a  rotary  shaft  mounted  in  a  bearing  at  each  end,  one  or 
more  electromagnets  fixed  to  the  shaft  and  rotating 
around  its  axis,  and  a  block  of  soft  iron  separated  from 
and  opposite  the  poles  of  the  electromagnets.  Insulated 
electric  conducting  collars  fixed  to  the  rotating  shaft, 
electric  connections  with  the  collars  and  coils  of  the 
electromagnets  and  means  for  rotating  the  shaft  and 
electromagnets  are    other  essential    parts. 

7^D'7^5-  Automatic  Fire  Exlin^iisher.  Joseph 
Butcher,  New  York,  N.  Y.  Application  filed 
November  15,   1901. 

Combined  with  a  water-service  pipe  having  an  outlet 
for  the  discharge  of  water  for  extinguishing  fires  is  a 
two-way  cut-off  cock  in  the  service  pipe  and  a  valve 
closing  the  discharge  outlet.  An  electric  motor  operates 
the  two-way  cock  and  a  locking  device  hoUls  the  valve  at 
the  discharge  outlet  nurmally   closed. 

765.768.  Auxiliarjf  Apparatus  for  Telephone  Sys- 
tems. William  ^\^  Dean.  Chicago,  III.,  assignor 
to  Walter  S.  McFarlan.  Washington,  D.  C.  Ap- 
plication filed  October  17,  1903. 

A    distributing    frame    at    the    central   office    nermits    the 

external    and    switchboard    sections    of    the    lines    to     be 

variously  connected   together.     Auxiliary  apparatus  at   the 

central    office  is   designed    to    be    used    in    connection    with 

_the    telephone    lines,    and    means    for    inserting    apparatus 

~-in  the  lines  at  the  distributing  frame  are  provided. 

7^5,773-  Electric  Printing  Machine.  George  S.  Gal- 
lagher, New  York,  N.  Y.,  assignor  to  himself. 
Rupert  L.  Joseph  and  Frank  E.  Burrows,  New 
York,  N.  Y.  Application  filed  September  18, 
1903. 

An  electromagnet  automatically  controls  the  movement 
of  the  type  belt. 

765,791.  Elevator.  Joseph  Rice,  Chicago,  111.  Ap- 
plication filed  December  6,  1902. 

A  safety  device  for  retarding  the  movement  of  the 
car  is  conirolled  bv  an  electrically  actuated  catch  for 
holding  the  retardmg  means  inactive  and  means  for 
energizing  and  actuating  the  catch  by  the  movement  of  the 
car  are  supplied. 

765,799.  Typewriter-actuating  Mechanism.  William 
G.  Spiegel.  New  York.  N.  Y.,  assignor  of  two- 
thirds  to  Sydney  H.  Carney,  New  York.  N.  Y., 
and  William  Watt,  Elizabeth,  N.  J.  Applica- 
tion filed  October  27,  1903. 

An  electromagnet  operates  each  of  the  printing  members 
of  the  typewriter,  the  electromagnets  being  in  turn  ener- 
gized by  circuits  opened  and  closed  by  tne  keys.  (See 
cut.) 

765,822.  Telephone  Exchange  System.  John  P. 
Downs,  Cleveland,  Ohio,  assignor  to  John  F. 
McDonnell,  Cleveland,  Ohio.  Application  filed 
October  23,  1902. 

The  exchange  apparatus  comprises  a  multiple  switch- 
board, multiple  jack,  plugs  having  testing  tips  and  sleeves 
co-operating  with  the  jacks,  a  test  battery  and  an  op- 
erator's telephone,  a  connection  from  the  test  battery  to 
the  ring  of  each  plug,  a  variable-resistance  device  in- 
cluded in  the  connection  controlled  by  the  subscriber,  and 
means  to  compensate  for  the  variations  in  resistance  to 
regulate  the  potential  on  the  plug  ring. 

765.850.  Trolley.  Walter  O.  Miller,  Louisville,  Ky. 
Application   filed    February    10,    1903. 

A  spring  controls  the  movement  of  the  trolley  support 
and  a  box  contains  the  spring  and  allows  a  bodily 
movement  of  it  without  resistance  preliminary  to  putting 
the  spring  under  tension. 

765,852.  Trolley.  Jacob  M.  Olinger.  Vienna  Cross- 
roads, Ohio.     Application  filed   May   12,   1904. 

The  trolley  harp  is  provided  with  arms.  A  journal  pin  is 
mounted  in  the  arms  and  a  trolley  wheel  is  mounted  on 
the  journal  pin. 


Issued  (Unii€d States  Patent  Office)  July~2(},  1904. 

765.889.  Shinit.  Jesse  Harris.  Rensselaer,  X.  Y. 
Application   filed  January  25.    1904. 

Contacts  are  arranged  for  connecting  metallic  terminal 
blocks  in  an  electric  circuit.  Shunt  wires  are  connected 
to  the  blocks.  .\  conducting  plate  of  thin  metal  is  bent 
to  form  two  or  more  partially  slightly  separated  surfaces, 
the  [date  being  secured  to  and  between  the  terminals, 

765.904.  Syslem  of  House  Wiring.  Joseph  W.  .-X. 
Riciiardson,  New  Orleans,  La.  Application  filed 
March    14,    1904. 

Main-wire  conduit  strips  contain  separated  passages 
for  positive  and  negative  wires,  ineanfe  for  covering  the 
passages,  distributing  boxes  connected  to  the  inner  sides 
of  the  strips,  outlet  holes  formed  in  the  strips  and  con- 
necting with  the  boxes,  branch  or  feed-wire  conduits 
communicating  with  the  bo.xes  and  means  for  connecting 
the  ends  of  the  conduits  with  the  boxes. 

765.9'7-  Hanger  for  Overhead  Conductors.  Sidney 
H.  Cochran  and  Austin  E.  Anderson.  Lynch- 
burg. Va.,  assignors  of  one-third  to  Richard  D. 
Apperson.  Lynchburg,  Va.  Application  filed 
^^a^ch  24,   1904. 

In  a  trolley-wire  hanger  are  combined  a  cap  and  a  post 
depending  therefrom,  the  post  having  a  transverse  slot. 
.\n  ear  and  cylindrical  extension  integral  with  the  ear 
and  provided  with  a  transverse  slot  adapted  to  rcgi.ster 
with  the  slot  on  the  post  form  a  means  whereby  the 
parts  are  locked  together  by  means  of  a  suitable  key 
jiassinp  through  the  slots.  A  locking  member  co-operates 
with  tiic  ear  to  liold  a  wire.      (See  cut.) 

7O5.922.  Electric  Signal  System.  Joseph  H.  Harrcll. 
Charlotte,  N.  C.  Application  filed  September  30, 
1903- 

In  a  railway-signal  system  there  are  combined  with 
the  tracks  and  a  switch  a  signal  circuit,  including  suitable 
wiring  extending  along  the  road,  a  circuit-closing  device 
operated  by  the  switch  and  contact  devices  located  at  in- 
tervals along  the  road.  The  cars  are  equipped  with 
signal  apparatus,  batteries  and  contact  shoes,  the  latter 
being  arranged  to  contact  with  the  contact  devices  to 
close  the  signal  circuit  through  a  battery  and  signal  ap- 
paratus when  a  car  approaches  the  open  switch  from 
either    direction. 

76^,926.  Electrical  Toy.  John  Kelly,  Paterson, 
N.  J.     Application  filed   May  4,   1904. 

An  electric  toy  comprises  a  portable  induction  coil  and 
battery,  two  conductors  from  the  coil  and  means  for  con- 
necting the  coil  with  two  contact  points  mounted  on  one 
or   two  insulating   finger  rings. 

765,948.  Current  Regulator.  James  J.  Wood,  Fort 
Wayne,  Ind.     Application  filed  .August  17,  1903. 

A  coil  and  a  core,  one  movable  relatively  to  the  other, 
and  a  differential  compensating  lever  adapted  in  opera- 
tion to  vary  the  tendency  of  the  movable  member  to  sep- 
arate from  its  coniplemenlary  member,  arc  tlie  prominent 
features. 

765,960.  Electromagnetic  Typewriting  Machine-actu- 
ating Mechanism.  Edward  K.  Curtis,  New  York, 
N.  Y.,  assignor  of  two-thirds  to  Sydney  H.  Car- 
ney. New  York.  N.  Y.,  and  William  Watt,  Eliza- 
beth. N.  J.     Application  filed  December  15,  1903. 

Electromagnets  thrown  inlo  circuit  by  the  keys  operate 
the  levers. 


NO.    765,799- — ELECTRIC    TYPEWRITER. 

765,974.  Trolley-wire  Clip.  Albert  E.  Holaday, 
New  Haven,  Conn.  Application  filed  December 
30,  1903- 

In  a  compression  trolley  clip  the  separate  halves  of  the 
clip  are  each  provided  with  a  trolley-wire  gripping  flange 
and  a  hanger-bolt   socket. 

765,996.  ?ilanufacture  of  Brominated  Indigo.  Al- 
brecht  Schmidt  and  Rudolf  jMiiller,  Hochst-on- 
the-Main.  Germany,  assignors  to  Farbwerke, 
vorm,  Meislcr,  Lucius  &  Briining.  Hochst-on- 
the-Main,  Germany.  Application  filed  October 
17,  1902. 

A  process  for  the  manufacture  of  brominated  indigo 
consists  in  electrolyzing  indigo  by  means  of  a  diaphragm 
in  an    aqueous   suspension  treated  with    hydrobromic  acid. 

766.004.  Automatic  Weighing  Machine.  Edward  G. 
Thomas.  Boston.  Mass..  assignor  to  the  Auto- 
matic Weighing  ^^achine  Company,  New  York, 
N.   Y.     Application   filed   December   17,    1896. 

.^n  clcclrnniagnct  automatically  closes  the  valve  admit- 
ting the  substance  to  be  weighed  to  the  weighing  ap- 
paratus. 

766.005.  Igniting  Device  for  Incandescent  Mantle 
Burners.  Henry  C.  Thomson,  Boston,  Mass.. 
assignor  to  the  Electric  Gas  Lighting  Company, 


Boston.    Ma>s.     .Xpplication    filed    November    6, 
ig02.     Renewed  January  26,   1904. 

.\n   electric  si»ark  at  an   electrode   ignites   the  gas. 

766.071.  Electrical  Quick-return  System.  Richard 
H.  Stevens  and  Samuel  S.  Wales.  Munhall,  Pa. 
Application  filed  January  2,  1903. 

An  electrical  quick-return  device  comprises  adjusting 
mechanism,  electric  motors  and  means  for  shifting  the 
electrical  connections  of  the  motors  from  series  to  paral- 
lel, and  vice  versa,  whenever  their  direction  of  rotation 
is  reversed. 

766,078.  Secondary  Battery.  Otto  F.  C.  Walter, 
Berlin,  Germany.  Application  filed  December 
I.   1903. 

In  plates  of  active  mass  for  secondarv  batteries  are 
arranged  a  system  of  interior  channels  and  cavities,  the 
walls  of  which  consist  of  thin  porous  metallic  films  in 
intimate  contact  with  the  active  mass,  the  films  being  the 
residues  of  a  metal  plate  or  grid  melted  away. 


NO.    765,917. — OVERHEAD    HANGER. 

766,104.  System  of  Motor  Control.  Arthur  C.  East- 
wood, Cleveland,  Ohio.  Application  filed  April 
19,  1904, 

Combined  with  a  motor  is  a  switch  for  reversing  the 
direction  of  current  flow  through  one  of  the  members 
of  the  motor.  Another  switch  closes  the  circuit  of  the 
motor  independently  of  the  supply  mains  and  a  con- 
troller having  fingers  and  two  series  of  contacts,  with 
connections  between  the  switches  and  the  controller,  is  so 
arranged  that  the  contacts  in  cither  scries  first  engaged  by 
the  fingers  will  cause  operation  of  the  switches  for  short- 
circuiting  the  motor. 

766,117.  Brake.  Fred  A.  Rundle,  Harvey,  111.  Ap- 
plication filed  March  3,   1904. 

Electromagnets  on  each  end  of  the  brake-beams  pull 
upon  the  latter  in  such  a  manner  as  to  draw  the  brake- 
shoes  on  to  the  wheels.      (See  cut.) 

766,146.  Method  of  Purifying  Water.  William  M. 
Jewell.  Winnctka,  and  Willford  J.  McGee,  Oak 
Park,  111.,  assignors  to  themselves  and  Omar 
H.  Jewell,  Chicago,  111.  Application  filed  Jan- 
uary 26,  1903. 

The  method  of  (lurlfying  water  consists  in  introducing 
an  insoluble  salt  of  barium  and  a  soluble  reagent  adapted 
to  unite  with  the  product  of  reaction  between  the  barium 
salt  and  the  impurity  to  be  affected,  and  clectrolyzing  the 
mixture. 

766.155.  Telephone  Repeater.  David  H.  Wilson, 
Chicago.  Ill-,  assignor  to  George  W.  Kretzinger. 
Chicago,  111.     Application  filed  August  13,   1903. 

A  telephone  repeater  comprises  a  core  having  a  coil 
thereon,  adapted  to  be  connected  with  the  instruments  at 
each  end  of  the  line,  a  receiver  associated  with  the  core, 
a  transmitter  associated  with  the  receiver,  a  coil  on  the 
core  in  circuit  w-ith  the  transmitter  and  a  source  of  elec- 
tric supply  in  the  transmitter  circuit. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents   (issued  by 
the    United    States    Patent    Office)    that    expired    on 
.\ugust  2,  1904 : 
367, 3S9.     Galvanic   Battery.     Horatio  J.   Brewer,   New   York, 

N.  Y. 
367,422.      Electric  Ore    Detector.      Lemuel    Mellett,    Milford, 

Conn. 
367.451.     Galvanic  Battery.     James  Serson,   Boston,  Mass. 

367.469.  System  of  Electric  Distribution.  Elihu  Thomson, 
Lynn,  Mass. 

367.470.  Regulator  for  Dynamo-electric  Machines  and 
Motors.      Elihu  Thomson.    Lynn,    Mass. 

367.471.  Coupling  Compound  Dynamo-electric  Machines. 
Elihu  Thomson,  Lynn,  Mass. 

367.475.  Roof  for  Suspended  Electric  Conductors.  Charles 
J.   \''andepoele,  Chicago.   III. 

367,568.  Electric  Arc  Lamp.  Merle  J.  Wightman  and  Her- 
mann   Lemp.    Hartford,    Conn. 

367,598.  Electric  Railway  Signal.  Edward  M.  Chase,  Bos- 
ton,  Mass. 

367,627.  Electromagnetic  Car  Brake.  Jacob  Herrington, 
Sharon.    Pa. 

367,630.  Electric  Distribution  by  Secondary  Batteries.  Will- 
iam Hockhausen.  New  York,  N.  Y. 

367.650.  Electric  Typewriter.  James  F,  McLaughlin,  Phila- 
delphia. Pa. 

367.651.  Electric  Motor.  Alexander-  W.  Meston,  St  Louis, 
Mo. 

367,663.  Electric  Programme  Clock.  Andrew  J.  Reams, 
Augusta.   Kan. 

367,670.  Electric-light  Switchboard.  Charles  E.  Scribner, 
Chicago,    111. 

367.G85.  Electric  Magnetic  Railway  Brake.  Charles  J.  \'an- 
depoele.    Chicago,    111. 

367.705.  Galvanic  Battery.  Paul  Raoul  de  Faucheux 
d'Humy,    London.    Eng. 

367.541.  Electric  Ore  Indicator.  Lemuel  Mellett  and  Jer- 
ome Prince.  Milford,   Conn. 

367,548.  Electric  Conductor.  Thomas  S.  Reed,  Brfdgeport, 
Conn, 

167.730.  Cable  Rack  for  Switchboards.  John  A.  Secly,  New 
York.   N.  Y. 

367(73i'  Henosition  of  Platinum  by  Electricity,  William  A. 
Thoms.    London.    County   of   Middlesex,    Eng. 

367.734-  Terminal  for  Electric  Cables,  Robert  H.  Widdi- 
combe.  Chicago.   Ill, 

367,754-  Telephone  Exchange  .■Xpparatus.  William  "SI.  Good- 
ridge,  HighJand  Park,  Chicago,  111. 
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Chicago's  Automatic  Telephone  Ex- 
change. 

Not  only  telephone  people  hut  electrical  men  gen- 
erally and  a  large  portion  of  the  public  at  large  are 
interested  in  the  large  automatic  telephone  exchange 
of  the  Illinois  Tunnel  Company,  \vhich  is  now  in 
operation  in  Chicago,  the  largest  of  its  kind  in  ex- 
istence. This  exchange,  as  it  was  first  installed,  was 
described  in  the  Western  Electrician  of  I\Xarch  28. 
1903.  At  that  time  the  exchange  was  not  in 
commercial  operation,  no  connections  having  been 
made  or  the  distributing  system  placed  in  the  elab- 


sale  and  retail  stores,  the  large  railroad  stations,  the 
principal  office  buildings  and  the  leading  hotels  of 
Chicago.  Just  what  the  future  scope  of  the  auto- 
matic system  will  be  cannot  at  present  be  foretold. 
However,  the  indications  are  that  before  long  it  will 
outgrow  this  central  territory  and  extend  over  the 
outlying   districts    of   the   city. 

The  telephone  exchange  is  located  at  177  to  iSi  Fifth 
Avenue  in  a  four-story  brick  building  with  a  base- 
ment. This  buitding  contains  the  telephone-exchange 
apparatus,  which  was  built  by  the  Automatic  Electric 
Compan}^  of  Chicago,  and  the  offices  of  the  telephone 


clips  on  the  front  of  the  frame.     A  25-ohm  heat  coil 
is  placed  in  each  side  of  the  line.  ■ 

From  the  distributing  frame  the  circuits  are  led 
to  the  selector  switches.  These  switches  are,  of 
course,  the  primary  feature  in  the  automatic  system. 
They  are  divided  up  into  grouns  of  1,000  lines  each. 
On  the  second  floor  is  the  "o"  to  "i"  group  or 
board ;  on  the  fourth  floor  the  "2"  to  "5"  groups,  and 
on  the  third  floor  the  "6"  to  "9"  groups.  A  good 
general  view  of  the  third  floor,  showing  the  racks 
of  automatic  switches,  is  given  in  Fig.  i,  and  it  indi- 
cates the  general  arrangement  of  the  groups  of  se- 


CHICAGO'S   AUTOMATIC   TELEPHONE   EXCHANGE. — GENERAL   VIEW   OF   AUTOMATIC   SWITCHES   ON   THIRD    FLOOR. 


orate  network  of  tunnels  owned  by  the  company 
named.  Since  that  time,  however,  things  have 
changed  greatly,  and  the  exchange  is  now  in  running 
order  w-ith  over  S,ooo  of  its  present  capacity  of 
10,000  lines  taken  up,  and  most  of  the  office  and 
other  buildings  in  the  downtown  district  of  the  city 
either  connected  or  wired  ready  for  connection. 

While  the  apparatus  and  the  method  of  operation 
were  described  in  the  previous  article,  a  brief  de- 
scription at  the  present  time  will  be  of  interest,  no 
doubt,  to  many.  But  in  this  article  attention  will 
also  be  given  to  the  methods  of  operation  of  the 
system  as  a  whole,  in  order  to  place  before  the  read- 
ers of  the  Western  Electrician  the  place  the  auto- 
matic telephone  now  fills  in  the  business  activity 
of  the  city. 

It  should  be  understood  at  the  beginning  that  as 
yet  the  automatic  system  is  confined  to  the  downtown 
business  center  of  the  city,  an  area  of  something 
less  than  two  square  miles  ;  in  other  w^ords,  to  the 
district  which  is  underlaid  by  the  system  of  the 
Illinois  Tunnel  Company,  In  this  district  are  the  gov- 
ernment and  municipal   departments,  the  great  whole- 


department  of  the  Illinois  Tunnel  Company.  From 
the  exchange  the  telephone  lines  radiate  in  all  di- 
rections through  the  tunnels  of  the  Illinois  Tunnel 
Company  and  at  the  proper  places  are  tapped  from 
the  cables  and  led  up  into  their  respective  buildings, 
as  will  be  described. 

Considering  first  the  operation  of  the  exchange  ap- 
paratus, it  is  to  be  understood  that  60  200-pair  lead- 
covered  cables  enter  the  exchange  from  the  tunnels- 
and  are  led  directly  up  to  the  second  floor  to  the 
rear  of  the  distributing  frame,  where  they  are  pock- 
eted with  eight-branch  divisions,  which  are  fanned 
out  on  the  terminal  blocks  shown  on  the  rear  of 
the  distributing  frame  in  Fig.  7.  Fig.  6  is  a  view 
of  the  front  of  the  distributing  frame.  This  frame 
is  in  no  way  dissimilar  to  the  ordinary  distributing 
frame  in  the  manually  operated  exchange.  The  clips 
on  the  front  are  connected  on  one  side  to  the  circuits 
leading  to  the  switch  banks  and  on  the  other  to  fire- 
proof jumper  wires  leading  through  the  frame  to 
the  terminals  at  the  back  which  connect  them  to 
the  outgoing  cables.  The  ordinary  carbon-mica  light- 
ning  arrester   is   used  and   is   inserted   between   the 


lector  switches.  Fig.  4  is  a  view  of  one  of  the 
groups   of  switches   by  itself. 

The  operation  of  the  switches,  while  seemingly  a 
puzzling  nrocess,  is  comparatively  simple  when  sifted 
down  to  the  few  principles  upon  which  it  is  based. 

To  begin  with  the  telephone,  the  instrument  used 
in  the  Chicago  automatic  system  contains  the  regular 
local  talking  circuit  and  the  so-called  calling  device. 
This  calling  device  consists  of  a  dial  on  the  front  of 
the  instrument,  with  10  finger  holes  numbered  from 
I  to  o.  The  dial  is  fastened  on  the  same  shaft  with 
a  wheel  with  11  teeth.  Ten  of  these  teeth  are  adapted 
to  ground  one  line  and  the  eleventh  tooth  is  arranged 
to  ground  the  other  line.  Rotating  the  dial  from 
point  five  means  grounding  of  the  one  line  five 
times  and  of  the  other  line  once.  When  the  receiver 
is  replaced  on  the  hook  both  lines  are  grounded  sim- 
ultaneously. Suppose  subscriber  No.  2222  wishes  to 
call  5679.  He  puts  his  finger  into  the  finger  hole 
No.  5,  rotates  the  dial,  pulls  his  finger  out  and  the 
dial  rotates  back.  The  same  is  repeated  consecu- 
tively with  Nos.  6.  7  and  9.  Then  the  subscriber 
presses  the  ringer  button. 
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■|hc  mechanism  liy  wliidi  llic  call  is  made  into 
the  exchange  is  called  a  "switcli."  It  is  a  machine 
about  13M:  inches  high,  four  inches  wide  and  five 
inches  deep.  Jt  is  necessarv  .to  use  what  are  calUil 
first  selectors,  second  selectors  and  connectors.  The 
mechanical  make-up  01  these  three  ilifli'crent  types  is 
almost  identical.  'J'he  most  important  movable  part 
is  the  shaft,  which  is  a  one-eightieth-inch  steel  rod. 
moving  in  bearings  in  front  of  the  rack  or  frame. 
This  shaft  (see  Fig.  s)  carries  in  its  middle  ;i  piece 
milled  so  that  the  upper  half  of  this  piece  shows 
10  circular  teeth  and  the  lower  part  shows  10  ver- 
tical teeth.  On  the  lower  end  of  the  shaft  three 
so-called  wipers  are  attached.  The  wiring  is  shown 
in    Fig.   3.    Attention   is   called   to   the   extension   of 
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Fig.  2.  As  soon  as  th.e  side-switch  is  in  the  second 
position  the  interrupter  circuit  is  closed  for  the 
rotary  magnet  (Fig.  3).  As  long  as  the  side-switch 
i.s  in  the  second  position  the  shaft  is  rotated. 

The  subscriber  pulls  No.  5,  that  is.  the  first  step 
to  call  5f:7<).  He  will  ground  the  vertical  line  (sec 
Fig.  .^1  li\e  times.       ihe  vertical  magnet  will  respond. 


third  position.  Now  the  subscriber  pushes  the  ringer 
button :  that  means  the  energizing  of  the  ringer 
relay,  which  throws  the  ringing  current  on  the  called 
line.  The  called  line  is  attached  to  the  bank  contact 
of  the  connector. 

Every   subscriber   is   connected  by  two  lines   to   a 
first    selector.      'Ilie   banks   of  75    first    selectors    are 
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FIG.    2.       SIDE-SWITCH    IN    CHICAGO  S    AUTOMATIC    TELE- 
PHONE   EXCHANGE. 

the  rotary  armature,  which  may  be  called  the  rotary 
finger. 

Another  important  movable  part  in  every  switch 
i.s  the  so-called  side-switch.  This  is  a  combination 
of  four  switches  adapted  to  be  thrown  into  three 
different  positions.  (See  Fig.  2.)  'llie  side-switch 
arm  ends  in  a  peculiarly  shaped  piece,  the  so-called 
escapement.  When  the  private  magnet  is  energized 
and  again  de-eiiergized  the  side-switch  aim  slips 
under  the  outer  tooth  (U  i)  of  Fig.  2.  In  Fig.  5 
the  rotary  finger  is  also  shown".  As  soon  as  the 
rotary  armature  makes  a  motion  the  rotary  finger 
oscillates  the  escapement  and  the  side-switch  is 
thrown  from  one  position  to  another  one  by  the 
motion  of  tile  rotary  armature. 

When    the    switch    is    in    its    normal    position    the 
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five  times  and  lift  the  shaft  five  notches.  The  fol- 
lowing rotary  impulse  throws  the  side-switch  from 
the  first  position  to  the  second  position.  The  switch 
starts  to  rotate.  The  rotary  finger  of  the  rotary 
armature  oscillates  the  escaoement.  and  when  the 
rotary  armature  is  in  full  stroke  the  escapement  is 
moved  and  the  side-switch  thrown  from  thg  second 
to  the  third  position.  Pulling  No.  5  moves  the 
switch  up  five  notches  and  rotates  it  one  notch 
around. 

The  connector  has  one  more  relay,  the  so-called 
ringer  relay.  Every  switch  can  be  lifted  10  notches 
and  can  be  rotated  10  notches.  By  this  are  obtained 
ICO  positions  per  wiper,  or  300  contacts  arranged  in 
cylindrical  sections,  called  banks,  the  contact  point- 
ing toward  the  inside  of  the  cylinder. 

Rotating  the  dial  from  point  "fiye"  will  lift  Ihe 
selector  to  engage  the  first  contacts  of  the  fifth  row 
lo  which  a  second  selector  is  attached.  This  second 
selector  is  located  in  the  "5000"  group.  Pulling 
now    "si-x"    will    lift    the    second    selector    into    the 
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side-switch  is  in  the  position  (A),  Fig.  3,  This 
connects  the  line  relays  (VR)  and  ( R  R)  through 
50O-(ihni  coils  to  the  50-V('lt  battery.  Grounding  the 
vertical  line  means  energizing  the  vertical  magnet ; 
grounding  the  rotary  line  means  the  closing  of  a  local 
circuit  for  the  private  magnet  (P  M).  When  both 
relays — the  vertical  and  the  line  relay.s — arc  pulling 
up  simultaneously  'he  release  circuit  is  closed.  'Ihe 
object  of  the  impulse  through  the  private  magnet 
(P  M)  is  the  switching  of  the  side-switch  from  the 
first    position    to    the    second    pnsiticin,    as    sbfuvn    in 


"six"  row  and  automatically  rotate  the  wipers  to 
the  first  contact  to  the  "six"  row.  To  these  contacts 
a  connector  is  attached,  which  is  located  in  the 
"6co"  group  of  the  "5000"  group.  Pulling  now 
"seven"  will  lift  the  connector  to  the  "seven"  row 
and  switch  the  side-switch'  from  the  first  to  ihe 
second  position.  On  account  of  the  wiring  in  the 
connector  (see  Fig.  3),  the  connector  will  not  rotate 
automatically.  Pulling  now  "nine"  will  rotate  the 
connector  nine  steps  and  throw  the  side-switch  of 
the    connoclnr    from    the    second    position    into    the 


wired  together,  that  is.  the  contacts  of  some  or 
ail  of  the  7S  banks  are  connected  together.  In  the 
group  "2000"  there  will  be  13  sections  of  75  sub- 
scribers and  one  section  of  2S.  The  same  arrange- 
ment is  made  in  all  the  other  thousand  groups.  The 
first  setcion  of  the  "icoo"  group  is  connected  by  a 
300-wire  cable  to  the  first  section  of  the  "30CO" 
groups,  etc.  Then  section  two  of  the  "1000"  group  is 
connected  with  section  two  of  the  "2.C00"'  group,  etc. 
In    the    "1000"   group   there    is    connected    to   the    10 

BUSY 


TO      COMNJEICrOR 


DOUBLE     Doq 


V  Wiper 


KnerciziiiK  Vertical  Magnet  Means  Lifting  of  Shaft. 
EneririzinK  Rotary  Macnet  Means  Rotatint;  of  Stiaft. 
linertri/iiic  Release    Magnet    Means   Pulling    Back    Double    Don 
and  Restoring  Shaft  to  Normal  Position. 

FIG.   5.     Chicago's  automatic  telephone  exchange. — 
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rotary,  10  private  multiple  lines,  10  pairs  of  wires, 
and  these  wires  end  at  10  second  selectors.  This  is 
repeated  14  times.  In  the  "20C0"  group  the  10  mul- 
liples  of  the  second  row  are  again  connected  to  10 
jiairs,  which  end  in  the  second  .sch^ctors  placed  in 
ihe  group  "20C0."  This  again  is  repeated  over  the 
14  groups,  and  so  on.  This  gives  14  groups  of  10 
second  selectors  in  each  thousand.  Now  the  banks 
of  the  second  selectors  are  again  connected  together 
inside  of  the  "1000"  group  and  the  10  multiples 
of  the  first  row  are  attached  to  10  pairs  of  wires, 
and  these  wires  end  at  ro  connectors.  Suppose  one 
is  considering  the  ''3000"  group  and  the  14  groups 
of  second  selectors  in  this  "3C00"  group.  All  the 
banks  of  this  .second  selector  are  multipled  together, 
and  from  the  first  row  of  this  10  pairs  are  mnltipted 
together  to  10  connectors,  and  from  the  .second  row 
10  other  pairs  are  multipled  together  to  10  other 
connectors.  To  the  first  group  corresponding  to  the 
first  row  the  lines  of  the  subscribers  with  the  num- 
bers  3100-3199   are   attached.      To   Ihe   second   .griinj) 
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of  conductors  the  lines  of  tlie  suliscribers  numl^ering 
3200-3299  are  attached,  etc. 

When  a  connector  "stands"  on  a  line  the  private 
bank  contact  is  grounded  over  the  private  wiper 
(Fig.  3).  Another  connector  trying  to  engage  this 
same  contact  will  be  released.  The  private  magnet 
is  energized  by  the  last  rotary  impulse  and  thrown 
ground  on  the  release  magnet.  The  ground  comes 
from  the  private  hank. 

The  power  plant  is  all  in  duplicate.  There  are 
two  motor-generators  for  charging  the  batteries, 
which  are  shown,  together  with  the  power  board,  in 
Fig.  8,  and  are  located  on  the  fourth  floor.  The 
motor-generators  were  built  by  the  Sprague  Electric 
Company  of  ]^ew  York  and  are  of  2.8-kilowatt  ca- 
pacity each  and  deliver  37.5  amperes  at  "j^  volts  on 
the  generator  side.  Beyond  the  motor-generators  in 
the  picture  are  the  interrupter,  "howler"  and  busy- 
signal  machines,  and  beyond  them  again  the  ringers. 
This  apparatus  is  similar  to  that  used  for  the  same 
purpose  in  the  manual  exchange  and  needs  no  de- 
tailed description.  The  batteries  are  located  in  the 
basement.  There  are  two  of  26  cells  of  300-ampere- 
hour  capacity. 

Having  described  the  exchange  equipment,  atten- 
tion may  now  be  directed  to  the  distribution.  At 
the  start  it  may  be  said  that  this  is  entirely  under- 
ground which  makes  line  trouble  a  very  small 
item  in  the  expense  of  maintenance.  Sixty  200-pair 
cables,    as    mentioned    before,    leave     the     exchange. 
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FIG.    8.       POWER    BOARD    AND    APPARATUS    IN    CHICAGO'S 
AUTOMATIC    TELEPHONE    EXCHANGE. 
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These  are  led  down  into  the  tunnels  and  branch 
out  to  the  various  buildings  to  be  served. 

Here,  just  a  word  may  be  said  concerning  the 
tunnels.  These  are  owned  and  operated  by  the  Illi- 
nois Tunnel  Company  and  will  be  used  for  trans- 
porting freight  beneath  the  surface  by  means  of 
electric  cars.  They  are  about  40  feet  below  the 
surface  of  the  streets  and,  with  the  exception  of  a 
few  lengths  of  trunk  tunnels,  are  six  feet  wide  by 
yVi  feet  high,  horseshoe-shaped.  At  present  there  are 
about  22  miles  of  these  tunnels,  and  they  underlie 
all  the  downtown  streets.  Fig.  9  is -a  view  in  one 
of  the  tunnels  and  shows  the  method  of  hanging  the 
cables   from  the  roof. 

As  originally  planned,  the  distributing  boxes  for 
each  building  to  be  served  telephonically  were  to  be 
placed  in  a  recess  in  the  side  of  the  tunnel,  the  wires 
from  there  leading  up  into  the  building.  But  this 
plan  was  found  unsatisfactory  when  the  tunnels  came 
to  be  used  for  other  purposes.  A  few:. of  the  boxes 
were.  howe\er.  installed  in  this  way.  But  the  plan 
now  followed  is  to  drive  a  four-inch  iron  pipe  from 
the  basement  wall  of  the' building  down  through  the 
side  of  the  tunnel  and  seal  up  nealty  around  the 
end  of  the  pipe.  The  cable  is  then  run  up  through 
the  pipe  into  the  basement  of  the  building,  ajid  the 
distributing  box   is  located  there. 

In  the  terminal  boxes  are  terminal  strips  of  200 
pairs,  if  the  building  be  a  large  one.  These  strips 
are  four  in  number  and  are  lettered  from  left  to 
right,  A,  B.  C  and  D.  The  incoming  cables  are 
connected  to  the  B  and  D  strips  and  the  house  cables 
tothe  A  and  C  strips,  where  it  is  a  four-strip  box. 
Where  the  distribution  is  to  be  25  pairs  to  the  floor, 
for  instance,  as  is  the  case  of  one  large  office  build- 
ing, where  there  are  16  stories  served,  each  caiale  is 
divided  up  into  two  lOO-pair  cables.  The  first  100 
go  up  four  floors,  dropping  off  2^  pairs  at  each  floor, 
and  the  second  hundred  proceeds  from  there  on  till 
all  are  gone.  The  second  cable  of  2C0  pairs  is  then 
split  up  and  serves  the  top  of  the  building.  Small 
terminal  boxes  are  placed  on  each  floor  and  the  clips 
correspond  to  the  clips  in  the  basement  J^ox.  If  one 
building  does  not  use  all  of  one  cable,  only  that 
amount  needed  is  tapped  ofif.  the  remainder  being 
carried  on  to  some  other  point. 

A  very  accurate  system  is  maintained  by  the  com- 
pany in  regard  to  the  distribution  of  the  lines  and 
very  little  is  left  to  the  lineman.  When  a  certain 
telephone  is  to  be  installed  the  lineman  is  told  the 
building,  floor,  room,  it  is  to  be  put  in,  with  the  pair 
of  wires  to  use,  and  he  f^joes  there  and  finds  his 
terminals  awaiting  him,  thanks  to  the  very  care- 
fully prepared  maps  and  charts  which  enable  his 
superintendent  to  give  him  this  information. 

In  the  superintendent's  ofiice  there  is,  for  every 
cable  leaving  the  exchange,  a  map  of  the  city  show- 
ing the  building  or  buildings  which  it  serves.  Be- 
sides this  map.  there  are  charts  for  -each  building 
similar  tn  the  one  shown   in    Fig.    ro.     The  chart   in 


this  case  represents  the  circuits  in  multiple  with  cable 
No.  ZZ  which  are  connected  to  incoming  strip  B 
of  the  terminal  board.  Incoming  strip  B,  as  seen, 
serves  the  upper  iloors  of  the  building.  The  first  col- 
umn at  the  left  indicates  the  exchange  pair  number. 
.To  the  right  of  this  is  seen  a  column  indicating  the 
pair  numbers  for  both  A  and  B  strips  which  go 
to  the  bottom  of  the  column.  Next  are  indicated 
the  jumpers  from  strio  A  to  strip  B,  showing  the 
strip,  pair  and  floor  to  which  the  circuit  is  carried 
by  the  jumpers  from  A  to  B.  Next  is  shown  the 
outgoing  strip  A,  and  under  it  the  floor,  pair  and 
room ;  then,  by  following  on  to  the  right,  is  found 
the  telephone  number.  The  spaces  under  each  head- 
ing that  are  left  blank  are  filled  in  with  pencil,  and 
these  markings  can  be  erased  and  others  inserted  in 
their  place  as  the  telephones  in  the  building  are  re- 
moved or  changed,  so  as  to  make  any  change  in 
tne  jumpers  from  one  strip  to  another  in  the  terminal 
board. 

'llius  every  telephone  connected  to  the  entire  sys- 
tem is  under  the  immediate  observation  of  the  su- 
perintendent, it  may  be  said,  and  that  official  can 
at  once  trace  any  circuit  from  the  exchange  to  the 
subscriber's  set,  and  so  give  directions  intelligently 
for  all  installations  or  for  following  up  trouble. 

Reverting  to  the  exchange,  some  interest  will  at 
tach  to  the  methods  of  locating  trouble.  In  case  of 
a  cross  on  a  line,  the  trouble  is  immediately  noticed 
by  the  shaft  of  the  selector,  switch  not  raising.  The 
release  magnet  moves  up  and  down,  but  makes  a 
different  sound  from  the  ordinary  click,  which  is  at 
nnce   noticed   by  one  in  constant  attendance  on  the 
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apparatus.  Upon  noting  that  the  shaft  docs  not 
rise,  but  that  the  magnet  armature  is  actuated,  it  is 
known  at  once  that  that  particular  line  is  crossed. 

For  indicating  a  ground  on  a  line  a  thermostat 
arrangement  is  used,  ^\'hen  a  ground  comes  on,  a 
small  asbestos-covered  tube  is  heated  so  as  to  ex- 
pand sufficiently  to  release  a  spring  which  flies 
down  and  makes  the  circuit  of  a  signal  bell  and  a 
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FIG.  ID.    Chicago's  automatic  telephone  exchange. — 

CHART   OF   DISTRIBUTION    FOR    OFFICE    BUILDING. 

signal  lamp  located  on  the  particular  shelf  of  the 
section  where  tlie  grounded  line  terminates. 

A  sliort-circuit  on  a  line  will  show  on  the  second- 
selector  switches  in  a  similar  manner  to  a  crossed 
line  in  the  first-seleclor  switches;  i.  e.,  by  the  shaft 
not    raising. 

In  the  operation  and  maintenance  of  this  exchange 
there  is  required  one  man  for  every  2,000  Inies. 
At  present  there  arc  8,287  ''ics  connected.  The 
switch  and  instrument  troubles,  taking  the  average, 
are  reported  as  26  cases  a  day.  The  exchange  is 
visited  by  people  coming  from  all  parts  of  the  world. 
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The  Telephonogram. 

Under   the    title     of   "Telephonogram    Apparatus" 
Christian    Hiilsmeyer    of   Diisseldorf,    Germany,    has 
patented  in  the  United  States  the  device  shown  dia- 
grammatically    in    the    accompanying    drawing.     The 
invention  relates  to  apparatus  for  the  conversion  of 
variations    in    tlie    intensity   of   electric   current   into 
variations  in  the'  intensity  of  light. 
In    the    devices   hitherto   known 
for  the  conversion  of  variations  of 
-  current    intensity    into    variations 

in  light  intensity  there  have  been 
used,  according  to  the  present  in- 
ventor, either  polarized,  dispersion 
or  throttle  devices.  These,  how- 
ever, fulfill  the  requirements  made 
of  them  only  imperfectly,  because 
with  them  not  the  quality  but  the 
quantity  of  the  bundle  of  rays  is 
controlled  according  to  the  varia- 
tions of  the  current.  For  a  per- 
fect action  of  such  devices  it  seems 
necessary  that  the  control  should 
proceed  in  direct  or  inverse  pro- 
portion to  the  current  variations, 
which  in  the  device  forming  the 
present  invention  is  attained  by 
causing  the  bundle  of  rays  falling 
upon  a  mirror  which  oscillates  in 
accordance  with  the  current  varia- 
■"""■"  tions     of     the    electromagnets    to 

be  absorbed  or  transmitted  by  a  fixed  plate,  the 
transparency  or  power  absorption  of  which  continu- 
ously increases  or  diminishes  corresponding  to  the 
sine  of  the  angle  of  incidence.  If  the  arrangement 
is  for  the  purpose  of  throwing  such  rays  through 
an  aperture  upon  a  sensitive  plate  or  film,  then  be- 
hind the  plate  or  film  a  system  of  prisms  or  lenses 
is  arranged  which  concentrates  the  bundle  of  rays 
determined  according  to  its  quality  upon  a  given 
point.  The  arrangement  is  preferably  so  constructed 
that  by  altering  the  distance  between  the  mirror 
and  the  plate  or  prism  system  and  the  light  aperture 
the  sensitiveness  of  the  apparatus  may  be  adjusted 
within  the  widest  limits  according  to  the  requirement 
without  alteration   of  the  mechanical   parts. 

Two  stations  are  connected  with  one  another 
either  by  a  double-wire  connection  or  a  single  wire, 
with  the  earth  as  return  connection.  If  the  caller 
speaks  into  the  telephone  or  microtelephone  (a), 
the  constant  current  of  the  line  battery  (b)  is  sub- 
jected to  variations  of  intensity,  which  result  in 
varying  the  power  of  attraction  of  the  electromagnets 
(dd'),  which  are  inserted  in  series  in  the  line  cur- 
rent. Opposite  the  electromagnets  (d  d')  is  placed 
an  equal-armed  lever    (e),  which,  controlled  by  the 
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means  of  a  clockwork  or  an  electric  motor,  which 
band  is  then  drawn  through  the  fixing  bath  (s)  and 
wound  up  in  the  manner  of  the  cinematograph. 

The  operation  of  the  photochemical  fixing  is  as 
follows :  The  variations  of  resistance  arising  through 
the  sound  waves  in  the  microphone  (a)  causes 
variations  of  intensity  of  the  line  current,  which  are 
indicated  by  the  varying  attraction  power  of  the 
electromagnets  (dd').  The  lever  (e)  is  conse- 
quently more  or  less  attracted,  and  therefore  the 
bundle  of  rays  (p)  is  more  or  less  drawn  away 
from  its  position  of  rest.  In  accordance  with  the 
deviation  the  bundle  of  rays  (p)  is  more  or  less 
absorbed  by  the  plate  (1),  and  consequently  also 
the  sensitive  band  (r)  is  more  or  less  darkened. 
If  then  the  band  (r),  which  has  been  exposed  to 
light  and  fixed,  be  passed  in  the  well-known  manner 
between  a  selenium  cell  and  a  source  of  light,  the 
telephonogram  will  be  again  heard  in  a  telephone 
inserted  in  a  constant-current  circuit.  As  has  been 
already  stated,  the  distance  between  the  mirror  (h) 
and  the  plate  (1)  or  between  the  prism  system  (o) 
and  the  light  aperture  (q)  should  be  adjustable.  By 
this  means  the  sensitiveness  of  the  apparatus  can 
be  adjusted  within  the  widest  limits  according  to 
the  requirement  without  alteration  of  the  mechanical 
parts.  This  may  be  effected  in  the  most  simple 
manner  by  arranging  the  plate  (1)  and  the  cylinder 
lens  (o),  together  with  the  fixing  arrangement,  ad- 
justably  upon  a   frame. 


New  York  Rapid-transit  Subway. 

The  sum  of  $50,000  has  been  appropriated  for  the 
official  celebration  of  the  opening  of  the  New  York 
subway  system,  which  will  take  place  in  a  month  or 
so.  There  will  be  prayers  and  speeches,  the  running 
of  special  trains,  public  demonstrations  of  the  advan- 
tages of  the  subwa3%  music  at  various  points  and 
fireworks  in  the  evening.  The  portion  of  the  sub- 
way to  be  opened  extends  from  the  City  .Hall,  op- 
posite Brooklyn  Bridge,  to  One-hundred-and-forty- 
fifth  Street,  a  distance  of  about  nine  miles,  or  nearly 
the  whole  length  of  Manhattan  Island.  The  , exten- 
sion of  the  line  under  the  Harlem  River  into  the 
borough  of  the  Bronx  is  promised  to  be  opened  on 
January  i,  1905. 

Progress  is  being  made  on  that  portion  of  the  sub- 
wa}^  which  will  extend  from  the  Battery  to  City 
Hall.  This  week  electric  hoists  have  been  put  up  on 
a  platform  over  Broadway  at  Exchange  Place  to 
expedite  the  work  of  construction  at  that  point. 

The  Wanamaker  store  people  publish  a  map  in 
the  endeavor  to  demonstrate  that  when  the  subway 
is  opened  they  will  be  at  the  "transit  center"  of  the 
city — Tenth  Street  and  Broadway.  A  precisely  simi- 
lar claim   is   put    forward  by   the  owners   of  a  new 


Many  Alleged  Electrical  Fires  Not  Elec- 
trical. 

The  quarterly  fire  report  of  the  electrical  bureau 
of  the  National  Board  of  Fire  Underwriters,  just 
issued,  again  proves  that  many  fires  attributed  to 
electrical  origin  are,  on  careful  inspection,  found  to 
be,  in  many  cases,  due  to  other  causes.  Reports  of 
145  actual  electrical  fires,  aggregating  a  loss  of 
$172,000,  were  received  during  the  quarter  ended 
with  June. 

Reports  were  received  of  107  fires,  losses  aggregat- 
ing $13,611,900,  supposed  to  have  been  due  to  elec- 
tricity, but  they  are  not  included  in  the  report,  as  the 
causes  could  not  be  definitely  proved  as  electrical, 
principally  because  the  fires  destroyed  the  conclusive 
evidences  of  their  origins.  One  of  these  fires  occa- 
sioned a  loss  reported  about  $12,000,000. 

Thirty-nine  fires,  losses  aggregating  $250,407,  re- 
ported as  due  to  electricity,  have  upon  further  and 
more  reliable  investigation,  Iwen  found  to  have  been 
due  to  ether  causes.  Of  these  a  $40,000  loss  is  at- 
tributed to  a  log  from.  3  fireplace,  a  $5,000  loss  was 
caused  by  hot  ashes;  a  $7,000  loss  was  caused  by 
matches ;  a  $5,000  loss  was  of  incendiary  origin. 
Other  fires  attributed  to  electricity  were  found  to 
have  been  caused  by  a  gasoline  stove,  a  swinging 
gas  jet,  grease,  a  defective  flue,  a  gas  stove,  etc. 


the  telephonogram. 


spring  (f),  can  oscillate  easily  to  and  fro.  At  both 
ends  this  lever  carries  two  soft-iron  plates  (gg') 
and  On  its  axis  of  revolution  a  little  mirror  (h). 
The  entire  apparatus  of  the  receiving  station  is  placed 
in  a  dark  chamber.  Out  of  a  light  chamber  (i) 
there  is  projected  through  a  slit  a  bundle  of  rays 
(k)  upon  the  mirror  (h),  which  rays  are  reflected 
out  again  at  the  same  angle.  The  reflected  ray  (p) 
then  penetrates  a  plate  (1).  the  transparency  of  which 
constantly  decreases  from  (m)  to  (n),  and  this  in 
such  a  manner  that  the  same  is  equal  to  unit}^  at 
(m)  and  is  cfpial  to  zero  at  (n).  By  means  of  a 
cylinder  lens  (o)  the  bundle  of  rays  is  constantly 
refracted  toward  a  hjie  (q).  At  the  point  (q)  there 
is  caused  to  pass  uniformly  a  sensitive  strip   (r)   by 


office  building  at  Forty-second  Street  and  Broadway, 
two  miles  farther  up  town.  This  new  method  of 
advertising  promises  to  engender  many  controversies. 


American    and    German    Electrical    Ex- 
ports. 

During  the  first  three  months  of  1904  the  exports 
of  electrical  machinery  from  Germany  amounted  in 
value  to  $1,309,000,  in  addition  to  electric  motors 
valued  at  $975,000.  During  the  same  period  the  ex- 
ports of  electrical  machinery  from  the  United  States 
amounted  to  $1,561,871,  while  the  total  electrical 
exports,  including  appliances  and  telephone  appa- 
ratus,  were  valued  at  $2,642,019. 
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Sectional  Third-rail  Railway  System. 

A  sj'Stem  of  current  collection  for  electric  rail- 
ways which  possesses  some  novel  features  has  re- 
cently heen  patented  by  Timothy  Jlahoney  of  San 
Francisco.  The  system  is  somewhat  of  a  compro- 
mise between  the  regular  third-rail  and  systems  of 
surface  contact  similar  to  the  Dolter  system.  In  the 
construction  proposed  by  Mr.  Mahoney  a  third  rail 
is  used  which,  unlike  the  ordinarj-  construction,  is 
divided  into  insulated  sections,  each  section  being 
dead    except   when   the   car   is   immediately    over   it. 
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spool  with  rectangular  heads,  wound  a  few  times 
with  a  feed  wire  leading  from  the  main.  The  end 
of  the  wire  is  connected  electrically  with  the  spool. 
The  spool  is  encased  in  a  suitable  iron  box.  having 
an  interior  lining  of  insulating  material  and  disposed 
centrally  beneath  a  section  of  the  trolley  rail.  The 
rail  itself  forms  the  cover  for  the  box,  and  a  suitable 
lead  gasket  preserves  a  water-tight  joint  when  the 
box  is  finally  bolted  in  place.  The  surface  of  the 
rail  included  within  the  box  may  be  provided  with 
a  copper  plate,  as  may  likewise  the  adjacent  end  of 
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The  current  is   carried  b}' 
surface. 

Fig.  I  illustrates  diagrammatically  the  general  fea- 
tures of  the  car  and  apparatus.  Between  the  tracks 
of  an  ordinary  street  railway  is  the  sectional  surface 
trolley  rail  (2),  the  sections  being  suitably  insulated 
one  from  another.  A  motor  car  is  provided  with 
two  trolley  posts  (4),  disposed  betw^een  the  car 
trucks  and  each  having  a  roller  magnetic  trolley 
running  continuously  on  the  sectional  rail,  the  dis- 
tance between  the  trolleys  being  approximately  equal 
to  the  length  of  a  section  of  rail  to  insure  the  en- 
gagement of  one  trolley  with  a  section  before  the 
other  leaves  it. 

This  magnetic  trolley  is  one  of  the  features  of 
the  invention,  for  it  combines  the  functions  of  a 
current  collector  for  the  motor  as  well  as  furnishes 


SECTIONAL   THIRD-RAIL   RAILWAY  SYSTEM 
DETAIL   OF   MAGNETIC  TROLLEY. 


the  means  for  actuating  the  switch  to  cut  the  current 
into  the  trolley  rail  from  the  main,  thus  doing  away 
with  separate  actuating  magnets  on  the  car.  The 
details  of  the  wheel  are  shown  in  Fig.  2.  It  consists, 
essentially,  of  a  soft-iron  annular  pole  piece  and 
combined  wheel  rim,  removably  secured  to  iron 
spokes  radiating  from  a  hollow  hub.  The  hub  is 
journaled  suitably  in  the  conducting  trolley  post,  and 
has  one  end  capped  with  a  copper  plate  (8),  which 
latter  is  in  frictional  engagement  with  a  brush  (9) 
having  a  fixed  point  of  attachment  with  the  trolley 
post.  The  rim  is  preferably  concaved  in  cross-sec- 
tion to  aid  in  maintaining  its  engagement  with  the 
trolley  rail.  Each  spoke  is  wound  after  the  fashion 
of  an  electromagnet,  a  single  wire  having  one  ter- 
minal attached  to  the  rim,  as  at  (10),  and  wound 
around  the  spokes  successively  and  passing  from 
there  into  the  hollow  hub  and  having  the  other  ter- 
minal connected  to  the  copper  plate.  The  spokes 
thus  wound  are  converted  into  magnetic  cores,  and 
the  winding  is  such  that  all  the  magnets  are  of  the 
same  polarity.  Hence  if  the  outer  poles  are  all 
north  the  entire  rim  will  be  north. 

The  second  essentially  novel  feature  of  the  in- 
vention is  the  switch,  shown  in  detail  in  Fig.  3. 
This  comprises  simply  a  magnetic  pole-piece  of  op- 
posite polarity  to  the  trolley  magnets  disposed  in 
and  connected  with  the  feed  wire  from  the  main 
supply  circuit  and  located  beneath  the  rail  and 
adapted  to  be  lifted  into  engagement  with  the  rail 
by  the  passing  trolley  magnet  and  then  to  be  held 
against  the  rail  by  its  own  attractive  force  so  long 
as  current  is  passing  from  its  particular  trolley-rail 
section  to  the  car.     The  switch  consists  of  a  soft-iron 


FIG.    I.       SECTIONAL   THIRD-RAIL    RAILWAV   SYSTEM. 

conductor  beneath  the  the  spool,  to  insure  better  electrical  contact  of  the 
parts  when  the  spool  is  lifted.  The  wire  passes  out 
of  the  box  through  a  suitable  opening  in  the  side 
afterward  sealed  to  prevent  any  ingress  of  moisture. 
It  will  be  seen  that  the  full  current  to  the  car 
passes  around  the  switch  core  to  energize  it  as  a 
magner  and  also  connects  directly  to  the  core  to 
convert  the  latter  into  a  conductor. 

In  operation  with  the  car  traveling  in  the  direction 
of  the  arrow  (Fig.  i)  the  front  trolley,  as  it  comes 
on  to  a  trolley-rail  section  and  approaches  the  box 
of  the  section,  will  lift  the  armature  magnet  in  the 
switch  box  to  cut  the  current  from  main  into  the 
rail.  The  current  then  passes  from  the  rim  of  the 
front  trolley  through  the  spokes,  hub,  trolley  post 
and  connections  (17)  (18)  to  the  controller,  thence 
to  the  motor,  and  finally  to  one  of  the  track  rails 
to  complete  the  circuit  Wires  (17)  and  (18)  on 
the  car  connect  with  both  trolley  posts  on  the  car, 
so  that  current  may  be  taken  simultaneously  from 
two  sections. 

Brushes  (9)  are  connected  by  circuit  with  the 
track  rail.  The  trolley  magnets  are  connected  in 
multiple,  so  that  the  magnets  of  both  trolleys  will 
always  be  in  a  state  of  excitation  in  readiness  to 
act  on  a  switch  immediately  in  advance  of  either  end 
of  the  car,  according  to  the  direction  of  travel.  The 
current  for  the  trolley  magnets  passes  from  the  trol- 
ley rail  to  a  wheel  rim,  thence  around  the  spokes 
to  plate  (8),  brushes  (9),  circuit  (9),  and  the  car 
wheels  to  the  track  rail. 

The  moment  the  front  trolley  magnet  has  acted 
to  lift  the  armature,  as  previously  described,  and 
the  circuit  between  the  feed  main  and  the  trolley 
rail  has  been  closed,  the  switch  itself  is  converted 
into  a  magnet  of  high  power,  since  the  full  current 
for  the  motors  is  passed  a  number  of  times  around 
the  spool.  The  switch  then  adheres  to  the  rail,  which 
becomes  for  the  time  being  its  armature.  Before 
the  first  trolley  passes  from  the  active  section  the 
rear  trolley  has  come  upon  the  section,  and  the  cur- 
rent passing  from  the  main  through  the  lifted  switch 
to  the  rail  will  continue  to  pass  to  the  car  through 
the  rear  trolley,  even  after  the  Iront  trolley  has  gone 
on  to   the  next   section   to  actuate  its   switch.     The 


FIG.    3.      SECTIONAL  THIRD-RAIL    RAILWAY   SYSTEM. — 
DETAIL   OF   SWITCH. 

moment,  however,  the  rear  magnet  passes  from  the 
section  the  circuit  between  that  section  and  the  re- 
turn conductor  is  broken  and  the  switch  loses  its 
power  as  a  magnet,  falling  to  the  bottom  of  the  bo,x. 

The  advantages  of  the  switch  mechanism  lie  in 
its  simplicity,  its  cheapness  of  construction,  and  in 
the  fact  that  it  can  be  econom'cTlly  operated.  It 
requires  no  other  circuit  than  t..at  which  connects 
the  rail  and  the  main  feed  wire.  The  rail  itself 
forms  the  cover  for  the  box,  since  the  latter  need 
not  be  very  large,  inasmuch  as  the  rail  is  half  the 
switch.  The  spool  being  small  requires  very  little 
power  to  move  it,  and  its  own  magnetism  causes 
it   to  adhere  to  the  rail   when  lifted. 

The  advantages  of  the  magnetic  trolley,  according 
to  the  inventor,  are  that  it  makes  a  good  contact 
with  the  rail  on  account  of  the  magnetic  attraction, 
which  holds  the  trolley  against  or  in  contact  with 
the  rail  around  curves  or  on  heavy  grades.  It  rolls 
very  freely,  therefore  doing  away  with  friction  caused 
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by  one  magnetized  body  sliding  over  another,  as 
in  some  systems.  This  is  a  very  important  feature  of 
the  invention.  It  will  also  be  noted  that  these  trol- 
leys, of  which  there  are  two  .on  every  motor  car 
or  train,  both  act  as  contact  devices  or  current  col- 
lectors ;  but  thev  are  functionally  different.  The 
forward  magnet,  according  to  the  direction  of  travel, 
is  the  one  that  acts,  essentially,  on  the  switch  mag- 
netically to  lift  the  switch,  while  the  rear  magnetic 
trolley  acts  on  the  switch  mechanism  rather  merely 
as  an  electrical  conductor.  If  the  car  is  reversed, 
then  what  was  the  rear  trolley  before  becomes  the 
front  trolley  and  the  active  switch-operating  agent. 


The  Contest  of   Electricity  with   Steam 
on    Railroads. 

Electric-railway  competition  is  developing  fast  and 
being  met  by  steam  railways  in  various  ways,  says 
the  Railway  Age.  The  New  York,  New  Haven  and 
Hartford  early  tried  the  experiment  of  substituting 
electricity  for  steam  on  branch  roads,  but  seems  to 
have  settled  on  the  plan  of  buving  out  the  parallel 
trolley  lines,  and  it  now  controls  an  almost  con- 
tinuous electric  road  from  Springfield,  Mass.,  to 
Long  Island  Sound,  about  100  miles.  The  Boston 
and  iVIaine  has  pursued  the  plans  both  of  buying  and 
of  building  in  the  New  England  states  with  apparent 
success.  The  New  York  Central  has  begun  the  work 
of  acquirmg  separated  interurban  roads  paralleling 
its  main  line  through  the  heart  of  New  York  state 
and  proposes  to  connect  them  by  electrically  equip- 
ping portions  of  its  superfluous  West  Shore  tracks, 
so  that  electric  service  all  the  way  from  Albany  to 
Buffalo  seems  to  be  a  near  possibility.  From  New 
York  city  northward  the  Central  is  preparing  for 
extensive  suburban  service  by  electricity  on  two  of 
its  lines;  and  from  Albany  and  Schenectady  north- 
ward the  Delav,'are  and  Hudson  company  is  appar-. 
ently  proposing  to  replace  mutually  injurious  com- 
petition by  purchasing  the  trolley  lines  and  continuing 
their  useful  work  in  harmony  with  its  steam  service. 

For  three  years  the  promoters  of  the  New  York 
and  Port  Chester  Railway  Company  have  been 
struggling  for  permission  to  build  a  four-track,  third- 
rail  electric  railway  from  One-hundred-and-thirty- 
second  Street,  New  York,  through  the  Bronx  region 
to  Port  Chester,  21  miles,  competing  with  the  Har- 
lem division  of  the  New  York  Central  and  with 
the  New  York,  New  Haven  and  Hartford.  Mean- 
time a  rival  enterprise,  the  New  York,  Westchester 
and  Boston,  has  appeared,  proposing  to  build  a  four- 
track  electric  road  to  be  operated  by  the  third-rail 
system  from  One-hundred-and-thirty-eighth  Street 
to  Port  Chester,  25  miles,  with  branches  to  White 
Plains,  1.3  miles,  and  to  Throgg's  Neck,  six  miles,  the 
four  tracks  making  a  total  track  mileage  of  176  miles. 
This  company,  which  has  just  been  voted  a  charter 
after  a  sharp  struggle  in  the  Board  of  Aldermen, 
promises  to  build  a  railroad  over  private  right-of- 
way,  fenced  in ;  no  grade  crossings  on  highways  or 
railways :  90-pound  rails  on  oak  ties,  stone  ballasted : 
bridges  and  stations  of  masonry  and  steel :  cars  of 
steel  and  fireproof  materials,  vestibuled,  fitted  with 
toilet  rooms,  lavatories,  baggage  space  and  other 
conveniences  : ,  two  tracks  for  local  trains,  which  are 
to  maintain  a  speed  of  45  miles  an  hour,  and  two 
for  express  trains  which  will  attain  60  miles  an  hour : 
trains  in  the  morning  and  evening  hours  to  be  run 
on  a  headway  of  five  minutes ;  five-cent  fares  be- 
tween all  stations  in  the  city  limits,  and  other  fares 
to  be  "considerably  lower  than  those  charged  by 
the  steam  railroads  for  the  same  distance." 

The  financing  and  constructing  of  this  enterprise 
appear  to  be  in  remarkably  strong  hands,  and  the 
contract  calls  for  completion  of  the  road  within  two 
years.  E.xtension  of  train  service  from  Harlem 
River  to  the  lower  end  of  the  city  is  ultimately 
expected  to  be  reached  by  the  construction  of  the 
East  Side  subway  under  oroadway  and  Lexington 
Avenue.  The  Port  Chester  enterprise,  which  the 
Westchester  company  appears  to  have  distanced,  -is 
still  expecting  permission  to  build  through  the  Bronx, 
and  it  is  not  improbable  that  two  high-class  four- 
track  electric  roads  will  be  competing  with  two 
''converted"  steam  roads  along  nearly  parallel  routes 
in  the  northern  suburbs  of  Manhattan. 


Proposed  Power  Plant  on  the   Santiago 
River,  Mexico. 

W.  A.  Rogers  of  New  York  and  associates  are 
promoting  the  project  of  establishing  a  large  elec- 
tric power  plant  on  the  Santiago  River,  in  Mexico, 
with  the  view  of  transmitting  the  electrical  energy 
to  the  city  of  Agiiascalientes,  a  distance  of  no  miles 
from  the  site  of  the  proposed  generating  station. 
Mr.  Rogers  now  holds,  in  connection  with  J.  M". 
Garcia,  Lazaro  Lepetich  and  Latour  de  Vasquez,  all 
of  the  City  of  Mexico,  what  is  known  as  the  Perez 
concession  for  the  utilization  of  waterpower  along 
the  Santiago  River.  This  concession  was  obtained 
from  the  federal  government  by  Fecundo  Perez,  an 
attorney  of  the  City  of  Mexico,  about  a  year  ago. 
The  concession  covers  a  stretch  of  river  45  kilo- 
meters long,  beginning  at  Las  Juntas  and  extend- 
ing to  a  point  two  kilometers  below  the  town  of 
San  Cristobal.  In  that  distance  the  river  has  a  fall 
of  206  meters,  and  it  is  estimated  that  at  least 
30,000  horsepower  could  be  generated.  The  ow^ners 
of  the  concession  are  organizing  a  company  in  th.e 
United   States  to  carry  out  the  project. 
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Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Loviis  who  are  interested  in  electricity  or  elec- 
trical literature  arc  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  tlie  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and'  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paner. 
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.■\  nivixiNi;  KOI)  rehabilitated  by  modern  science  is 
what  the  electrical  ovc-findcr  seems  proving  itself  to 
be.  This  device  consists  essentially  of  an  apparatus 
for  establishing  an  electric  circuit  between  two  pre- 
determined points  in  the  ground  and  then  ascertain- 
ing by  a  telephone  or  galvanometer  test  whether  any 
metallic  body,  as  a  mass  of  or&,  intervenes.  It  was 
first  brought  out  in  this  country  and  described  in  the 
Western  Electrician  several  years  ago.  A  similar 
contri\-ance  has  more  recently  attracted  attention  in 
England.  M  a  recent  trial  at  Coniston,  in  Northwc.-.t 
Lancashire,  the  problem  was  to  find  a  lost  lode  of 
copper,  which  had  hem  ■"faulted,"'  that  is  to  say,  dis- 
located, by  a  displacement  of  the  rock  strata.  Tlie 
ore-finder  succeeded  in  locating  the  lode,  and  it  was 
found  later  by  blasting  do\v'n  under  the  spot  indicated. 
The  apparatus  is  founded  on  well-understood  prin- 
ciples, and  it  should  prove  to  be  useful  in  many 
cases,  although  of  course  its  value  can  be  easily 
overrated. 


Those  who  go  over  the  sea  in  ships  often  return 
with  tales  of  wonder  commensurate  with  the  deeps 
which  they  traverse.  Thus  Captain  L'rt|uhart  of  the 
British  ship  Mohican  tells  of  a  strange  meteorological 
phenomenon  encountered  off  the  Delaware  Break- 
water last  month.  The  ship  ran  into  a  fiery  cloud, 
and  "it  appeared  as  if  the  whole  world  was  a  mass 
of  glowing  fire.*'  Equally  as  strange,  e\'ery  metallic 
object  was  magnetized,  and  the  needle  of  the  com- 
pass "was  flying  around  like  an  electric  fan."'  Chains, 
bolts,  spikes' and  bars  were  as  tight  to  the  deck  as 
if  they  had  been  riveted  there.  Evidently  the  wooden 
deck  must  have  been  supported  on  iron  beams. 
Further,  the  captain  relates,  ""The  hair  on  our  heads 
and  in  our  beards  sUick  out  like  bristles.  We  no- 
ticed that  it  became  difficult  to  move  arms  and  legs." 
This  latter  condition  was  alarming  as  well  as  puz- 
zling, but  fortunately  the  cloud  began  to  lift,  passing 
ofl^  to  sea,  and  things  soon  regained  their  normal 
condition.  Captain  Urquhart  hazards  the  conjecture 
that  the  cloud  must  have  been  composed  of  some 
magnetized  substance  combined  with  phosphorus. 
His  story  is  certainly  interesting,  and,  assuming  that 
he  is  a  \'eritable  personage  and  that  the  newspapers 
have  not  exaggerated  an  ordinary  electric  storm,  we 
trust  that  he  will  send  a  signed  account  of  his  ex- 
perience to  the  United  States  Weather  Bureau  for 
the  investigation  of  the  learned  scientists  of  thai 
department. 


\\'n.\T  we  predicted  long  ago  as  the  attitude  tif  the 
steam  railroads  toward  electric-railway  competition 
is  now  coming  to  pass.  The  older  companies  oper- 
ating steam  railrpads  are  themselves  becoming  to  a 
constantly  increasing  extent  electric-railway  com- 
panies. This  is  true  to  a  notable  degree  in  New 
England,  in  and  near  New  York  city  and  along  the 
line  of  the  fjew  York  Central.  It  is  asserted  Ihal 
the  Vanderbilt  lines  now  own  or  have  a  controlling 
interest  in  010  miles  of  electric  railways,  representing 
a  capitalization  of  $19,800,000.  We  are  not  in  a 
position  to  guarantee  the  exactness  of  these  figures, 
liut  it  is  certain  that  the  managers  of  the  great  group 
of  railroad  properties  known  as  the  Vanderbilt  sys- 
tem arc  awake  to  the  possibilities  of  electric  power. 
Very  recently  a  party  of  high  officials  went  over  the 
Lake  Shore  road,  which  has  suflFered  from  electric 
competition.  .According  to  current  report,  the  pur- 
pose is  to  buy  competing  electric  lines  where  they 
can  be  aciiuired,  or,  if  this  is  not  practicable,  to 
e(iuip  portions  tif  the  steam  roatl  to  secure  the  advan- 
tages of  electricity.  It  is  evident  that  the  day  is  not 
far  distant  when  the  former  steam-railroad  man  will 
have  ilivc>.led  himself  of  all  old  prejudices  and  admit 
that  a  railrt)ad  is  a  railroad,  whether  operated  by 
steam   or  electricity.      The  Illinois   Central   Railroad 


Citmpany  may  well  find  the  present  a  good  time  to 
put  aside  its  hesitant  policy  and  gel  in  step  with  the 
march  of  events. 


M.vx.XGERs  of  iutenirban  electric  railways  recog- 
nize the  value  of  freight  haulage,  and  most  of  the 
newer  lines  are  being  etiuipped  with  trackage  suf- 
ficiently heavy  to  allow  of  the  development  of  this 
character  of  service.  But  many  of  these  lines  lack 
terminal  facilities  of  their  own,  and  in  the  larger 
cities  must  operate  over  the  tracks  of  the  city  com- 
panies. As  a  rule  city  people  are  not  inclined  to 
have  the  lines,  already  overcrowded  by  passenger 
trattic,  further  obstructed  by  freight  cars,  and  they 
raise  a  vigorous  protest.  Yet  the  courts  have  ruled 
that  there  is  nothing  to  prevent  the  railway  com- 
panies from  making  such  arrangements.  Since  there 
is  no  legal  hindrance,  some  of  the  congestions  of 
trafTic  due  to  teaming  might  be  obviated  by  making 
i-se  of  freight  cars  on  the  street-railway  lines  during 
certain  hours  of  the  night,  to  transport  merchandise 
from  the  freight  depots  to.  the  business  centers. 
Teaming  in  the  cities  to  and  from  the'  freight 
houses  to  the  big  wholesale  and  retail  stores  and 
lo  the  shops  and  factories  is  one  of  the  most  serious 
problems  of  city  street  maintenance  and  control. 
The  business  is  all  cnngesled  in  a  few  hours  during 
the  day.  From  midnight  until  nearly  seven  o'clock 
in  the  morning  the  streets  are,  however,  practically 
deserted,  and  the  street-car  traffic  dwindles  down 
to  almost  nothing.  In  view  of  these  facts  it  would 
seem  that  not  only  should  the  movement  of  inter- 
urban  freight  be  confined  lo  this  period  of  the  night, 
but  also  that  much  of  the  heavy  hauling  now  done 
by  teams  tniglit  well  be  done  on  electric  freight 
cars;  leaving  the  streets  less  obstructed  during  the 
day.  In  Chicago  it  is  proposed  to  operate  this  elec- 
tric freight  service,  in  the"  downtown  district,  in  tun- 
nels under  the  streets,  but  in  other  cities,  where  a 
tunnel  network  does  not  exist,  existing  surface 
tracks  might   possibly  be   utilized   at  night. 


.\iTEK  months  and  years  of  tedious  discussions  and 
negotiations  the  street-railway  franchise  problem  in 
Chicago  is  still  unsettled,  and  the  great  metropolis 
cf  the  West  continues  to  be  afflicted  by  street-railway 
serxice,  that,  so  far  as  the  surface  cars  are  concerned, 
is  antiquated  and  disgraceful.  But  a  few  recent  devel- 
opments of  some  importance  are  to  be  noted.  For 
the  present  the  ne,gotiations  between  the  aldermanic 
comnn'ttee  on  local  transportation  and  the  Chicago 
City  Railway  Company  rest  with  the  ordinance  just 
framed  by  the  commiltei;  and  intended  to  wipe  out 
all  previous  grains  rnA  .satisfy  all  claims,  including 
those  under  ihe  gg-year  act,  of  the  Chicago  City 
cumpauy.  .An  abstract  of  ihe  ordinance  appears  on 
another  page  of  this  issue.  Whether  it  will  be  ac- 
cepted by  the  company  cannot  even  be  guessed,  btii 
it  is  put  forward  as  representing  the  best  and  final 
efforts  of  the  committee  in  the  solution  of  the  fran- 
chise-extension tangle,  and  it  is  recommended  by  the 
committee  for  passage  by  the  City  Council  that  it 
may  be  submitted  10  a  vote  of  the  people  at  the  fall 
election. 

Interest  in  L'nion  I'raction  affairs  centers  in  the 
arguments  before  Judge  Grosscup  on  the  formal 
decree  to  be  entered  on  the  recent  decision  on  the 
99-year  act  by  that  jurist.  In  the  disputes  which  have 
arisen  between  the  c'ty  lawyers  and  traction  attor- 
neys the  most  important  matter  passed  on  by  the 
court  at  that  time  v.as  that  in  streets  where  rights 
.mder  the  99-year  .act  exist  they  extend  only  to  the 
city  limits  of  1875  and  not  to  the  limits  of  today. 
This  cuts  off  these  rights  at  FuUerton  .Avenue  on 
the  North  Side  and  Western  .-wenue  on  the  West 
Side.  The  decision  that  these  99-year  acts  extend  only 
to  the  city  limits  of  1^73  is  expected  to  have  an  effect 
in  inducing  the  Chicago  City  Railway  Company,  to 
accept  the  ordinance  of  the  committee  on  local  trans- 
portation. It  means  that  the  South  Side  rights  only 
go  to  'I'hirly-ninth   Street. 

If  the  Chicago  City  ordinance  is  accepted  ijy  the 
municipality  and  the  company,  it  will  mean  an  ex- 
penditure of  perhaps  $15,000,000  for  conduit  and  over- 
head construction,  new  tracks,  power  house,  .sub- 
stations, new  rolling  stock  and  the  like.  The  system 
will  be  practically  built  anew.  .\  similar  stipulation 
will  be  made  with  the  L^nion  Traction  Company,  so 
that  the  settlement  of  ihe  controversy  is  of  interest 
lo  electrical  business  men  and  electrical  engineers 
who  m.ay  have  little  regard  for  tlie  local  aspects  of 
the    Question. 
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Chicago   City  Railway   Franchise   Ordi- 
nance Is  Drafted. 

A  complete  tentative  ordinance  renewing  the  fran- 
cliises  of  the  Chicago  City  Railway  Company  has  been 
framed  and  put  in  shape  to  be  presented  to  the  Chi- 
cago City  Council  as  the  report  of  the  committee 
on  local  transportation,  the  result  of  its  effort  to 
solve  the  vexed  franchise-extension  problem,  so  far 
as  it  relates  to  the  company  named.  Accompanying 
the  ordinance  was  a  statement  from  the  committee, 
signed  by  Milton  J.  Foreman,  chairman,  in  which  the 
reasons  actuating  the  measure  are  set  forth.  The 
Chicago  City  Railway  Company  has  not  yet  stated 
whether  it  will  accept  the  ordinance,  and  on  this 
point  the  committee  says  that  while  the  measure  is 
by  no  means  satisfactory  in  some  particulars  to  the 
company,  it  should  be  passed  in  its  present  form. 
"It  concedes  the  company  all  it  may  fairly  ask;  it 
secures  to  the  city  all  for  which  it  has  struggled. 
We  regard  it  as  the  best  obtainable  solution  of  the 
perplexing  problem."  These  are  the  words  of  the 
committee. 

The  following  is  a  list  of  advantages  which  the 
committee  believes  will  be  secured  for  the  city  by 
the   passage   and   acceptance  of  the   ordinance : 

1.  The  surrender  of  the  "99-year"  claims  of  the 
company,  with  the  relinquishment  of  its  rights  under 
all   prior  grants  in   exchange  for  this  grant. 

2.  The  right  of  municipal  ownership,  after  13  years, 
w  ithont  payment  for  unexpired  or  disputed  rights, 
being  the  only  available  method  without  condemna- 
tion proceedings  and  payment  of  prohibitive  compen- 
sation. 

3.  'I"he  right  to  rcouire  the  company  to  sell  to 
another  corporation  on  like  terms  as  in  case  of  sale~ 
to   the  city. 

4.  The  immediate  reconstruction  of  the  lines  of  the 
cmnpany,  with  resulting  first-class  .service. 

5.  The  continuous  control  by  the  citv  of  the  service. 

6.  Provision  for  universal  transfers  from  the  com- 
pany to  other  companies  from  any  natural  division 
of  the  city  to  the  other  divisions. 

7.  Provision  for  joint  use  of  tracks  by  the  com- 
pany and  other  companies  operating  in  the  district 
bounded  by  Twelfth  Street.  Halsted  Street  and  Chi- 
cago Avei^ue. 

8.  Provision  for  improved  paving  and  the  use  of 
grooved  rails. 

9.  The  right  to  require  the  company  to  use  sub- 
ways when  built. 

10.  The  right  to  require  the  companj'  to  rearrange 
its  tracks,  loops  and  terminals. 

ir.  The  right  to  require  extensions  of  three  miles 
of  double  track  per  annum. 

12.  Through  routes  on  Halsted  and  other  streets, 
with  right  to  require  rerouting  of  cars. 

13.  Underground  contact  construction  north  of 
Eighteenth  Street. 

14-  Compensation  to  the  city, 

15.  Greatly  improved  relations  between  the  city 
and  company. 

The  tenn  of  the  new  ordinance  is  20  years,  with  a 
provision-  that  at  any  time  after  13  years  the  city 
may  improve  the  opportunity  of  municipal  ownership 
under  terms  specified  in  the  ordinance.  Explaining 
its  action  in  fixing  13  years  as  the  date  when  mu- 
nicipal ownership  may  be  undertaken  the  report  says : 

"It  is  essential  that  the  city  by  this  ordinance  shall 
secure  the  present  waiver  and  surrender  by  the  com- 
pany of  all  its  existing  rights  and  claims,  in  exchange 
for  a  definite  and  comprehensive  grant.  The  fixed 
average  term  of  13  years  has  been  arrived  at  by  way 
of  a  compromise  commutation  of  the  e.xisting  grants 
and  claims  of  the  company.  In  this  commutation 
allowance  is  made  for  all  undisputed  grants,  the 
claims  above  mentioned  under  the  '99-year  act,'  and 
something  for  said  grants  withoui  express  limit  of 
time.  We  regard  the  result,  taken  in  connection  with 
the  other  provisions  of  the  ordinance,  as  a  satisfac- 
tory solution  of  a  difficult  problem.  We  believe  that 
any  other  solution  would  require  extended  litigation 
almost  certain  to  end  in  a  situation  solvable  only  by 
compromise  between  the  city  and  the  company.  We 
think   this   compromise    should   be   made   now." 

The  matter  of  compensation  to  the  city  under  the 
ordinance  is  analyzed  in  detail,  and  calculations  upon 
the  present  earnings  with  an  increase  estimated  at 
$300,000  yearly  are  made.  The  rate  fixed  by  the  ordi- 
nance is  five  per  cent,  of  the  gross  receipts  for  the 
first  13  years  and  10  per  cent,  for  the  remainder  of 
the  grant.  The  compensation  under  the  "$300,000 
yearly  increase  in  receipts"  basis  is  to  average  dur- 
ing the  first  13  years  of  the  grant  about  $440,000 
a  year,  or  $5,700,000  for  the  period  of  13  years.  The 
compensation  for  the  remaining  seven  years,  on  the 
same  basis  will  average  about  $1,180,000  a  year,  or 
$8.26o.cco  for  the  period.  If  the  company  operates 
the  lines  for  the  full  20  years  the  city  will  receive 
in  compensation  under  the  figures  of  the  committee 
the  sum  of  $13,980,000.  It  is  pointed  out  that  the 
first-class  construction  required  from  the  company 
in  the  ordinance  will  result  in  a  greater  increase  in 
business  than  is  estimated  by  tht  company's  experts, 
and  that  will  increase  the  compensation  for  the  city. 

Asrde  from  the  term  of  the  grant  and  the  fixing  of 
a  definite  compensation  to  the  city,  the  ordinance  is 
much  the  same  as  the  former  one  reported  last  No- 
vember and  published  in  abstract  in  the  Western 
Electrician  of  November  7.  1903. 

Improvements  to  ihe  system  to  cost  about  $15,000.- 
000  are  provided  by  the  ordinance,  and  specifications 
covering  the  general  outline  of  the  reconstruction 
required    are    contained    in    "Exhibit    B."     The    fol- 


lowing is  a  summary  of  the  requirements  in  this 
particularly  interesting  part  of  the  report: 

On  Clark  Street,  from  a  point  at  or  near  the  foot 
of  the  north  approach  to  the  viaduct  over  Twelfth 
Street,  north  to  Madison  Street,  the  present  track 
shall  be  removed  and  a  new  double-track  under- 
-  ground-conduit  construction  laid.  From  Madison 
Street  all  tracks  now  in  the  streets  which  would 
interfere  with  the  new  construction,  will  be  removed 
and  a  single  track  will  be  laid  as  follows:  From 
Madison  Street  north  on  Clark  Street  to  Washington 
Street,  thence  east  on  Wa.shington  Street  to  State 
Street,  thence  south  on  State  Street  to  Madison 
Street,  thence  west  on  Madison  Street  to  Clark 
Street,  where  it  will  join  the  double-track  construc- 
tion previously  mentioned. 

On  State  Street  from  Archer  Avenue  north  to 
Madison  Street,  the  present  cable ^track  and  appurte- 
nances shall  be  removed,  and  a  new  double-track 
underground-conduit  construction  laid.  From  Madi- 
son Street  north  all  tracks  now"  in  the  streets  which 
v/ould  interfere  with  the  new  construction  will  be 
removed,  and  a  single  track  will  be  laid,  as  follows: 
North  on  State  Street  to  Lake  Street,  thence  east 
on  Lake  Street  to  Wabash  Avenue,  thence  south  on 
Wabash  Avenue  to  Madison  Street,  thence  west  on 
Madison  Street  to  State  Street,  where  it  will  join 
the  dotiblc  track  previously  mentioned. 

On  Wabash  Avenue  from  Eighteenth  Street  north 
to  Madison  Street,  the  present  cable  track  and  ap- 
purtenances shall  be  removed,  and  a  new  double- 
track  underground-conduit  construction  laid.  From 
Madison  Street  north  all  tracks  now  in  the  streets 
which  would  interfere  with  the  new  construction  will 
be  remo\ed.  and  a  single  track  will  be  laid,  as  fol- 
lows: Jtvorth  on  Wabash  Avenue  to  Randolph  Street, 
thence  east  on. Randolph  Street  to  Michigan  Avenue, 
thence  south  on  Michigan  Avenue  to  Madison  Street, 
thence  west  on  Madison  Street  to  Waliash  .\venue, 
where  it  will  join  the  double  track  previously  men- 
tioned, subject  to  the  right  of  the  city  to  substitute 
another  loop  as  provided  in  the  accompanying  ordi- 
nance. 

The  rails  for  the  underground-conduit  construction 
shall  be  of  steel:  shall  be  not  less  than  nine  inches 
in  height  and  weigh  not  less  than  ico  pounds  per 
yard,  and  shall  be  of  the  Trilby  type. 

Slot  rails  shall  be  of  the  "Z"  form,  made  of  steel, 
weighing  not  less  than  66  pounds  per  yard,  suitably 
joined  by  means  of  bolts  and  splices. 

Conductor  bars  shall  be  of  the  "T"  section,  made 
of  steel  weighing  not  less  than  21.3  pounds  per  yard, 
supported  upon  suitable  insulators  spaced  not  more 
than  15  feet  apart,  and  joined  toarether  In  such  a 
manner  as  to  properly  cany  the  electric  current  with- 
out excessive  leakage. 

All  rail  joints  shall  be  either  cast-welded,  electric- 
ally welded,  or  of  a  type  which  will  give  an  equally 
smooth  and  even  joint. 

At  all  points  where  the  underground-conduit  con- 
struction terminates  and  overhead  construction  be- 
gins, the  company  shall  construct  suitable  pits  under- 
neath the  tracks,  of  ample  size  to  provide  for  the 
removal  or  the  adjustment  of  the  plows  attached  to 
the  cars. 

The  company  shall  also  provide  suitable  plow 
hatches,  spaced  with  sufficient  frequency  to  preserve 
regular  and  uninterrupted  operation  of  the  cars,  it 
being  understood  that  these  hatches  shall  not  be 
closer   than   2,coo   feet    apart. 

All  cable  track  of  the  company  shall  be  recon- 
structed and  converted  into  electric  track,  and  all 
cable  track  not  above  designated  for  underground- 
conduit  construction  shall  be  provided  with  overhead 
electric  construction. 

All  rails  shall  be  not  less  than  seven  inches  in 
height,  and  weigh  not  less  than  85  pounds  per  yard. 
On  all  of  said  streets  or  portions  thereof  where 
granite,  asphalt  or  brick  pavement  is  laid  a  Trilby 
rail  shall  be  laid  :  but  a  girder  type  of  rail  not  less 
than  seven  inches  in  height  and  weighing  not  less 
than  %s  pounds  per  y^rd.  may  be  used  on  the  streets 
or  portions  thereof  not  so  paved,  provided  the  dif- 
ference in  elevation  between  the  head  of  the  rail  and 
the  wagon  tread  is  approximately  thirteen  thirty- 
seconds  inch,  and,  provided,  further,  that  at  .such 
times  as  the  streets  on  which  the  girder  rail  is  laid 
are  paved  with  granite,  asphalt,  brick,  creosoted 
block  or  other  similar  material,  the  company  will 
substitute  Trilby  rails  of  the  above-mentioned  type 
for  the  girder  rail  previously  laid. 

In  case  the  rails  are  joined  by  any  other  form  of 
joint  than  a  cast-welded  or  electrically  welded  joint, 
there  shall  be  some  form  of  bond  used  whicli  will 
connect  the  ends  of  the  rails  together  in  such  manner 
that  the  conductivity  of  the  joints  shall  be  equal  to 
the  conditctivity  of  ihe  rail  The  rails  of  each  single 
track  and  the  inside  rails  of  the  double  track  shall 
be  connected  together  by  crpss-bonds  of  00  copper 
wire,  spaced  not  more  than  i.ooo  feet  apart,  and 
properly  secured  to  the  rails  in  such  manner  that 
the  full  conducting  effect  of  the  -wiie  may  be  utilized. 

For  ail  cable  lines  south  of  Eighteenth  Street  new 
overhead  constructiun  shall  be  furnished,  consisting 
of  one  CO  hard-drawn  copper  trolley  wire  over  each 
track,  carried  upon  galvanized-steel  span  wires  at- 
tached to  iron  or  steel  poles  set  in  concrete  in  such 
a  manner  that  they  v^'ill  retain  their  proper  position. 
Poles  to  be  set  in  accordance  with  the  city  ordinances 
and  regulations  pertaining  thereto,  and  to  weigh 
approximately  QOO  pounds  each.  All  work  to  con- 
form to  the  following  specifications : 

The  overhead  wires  may  be  suspended  from  iron 
or  steel  poles,  set  at  the  curb  line,  or  from  iron  or 


steel  bracket  poles  so  set,  the  location  and  kind  of 
poles  to  be  determined  for  each  new  construction  by 
the    commissioner    of   public    works. 

The  poles  shall  be  of  iron  or  steel,  of  an  orna- 
mental design,  set  in  concrete  and  shall  be  kept  thor- 
oughly painted.  They  shall  be  set  on  an  average  of 
not  less  than  115  feet  apart  in  such  manner  as  not 
to  obstruct  cross-streets,  alleys  or  private  drivcway.s. 

The  trolley  v^'ire  shall  not  be  less  than  \^\^  feel 
above  the  rails,  and  shall  be  of  hard-drawn  copper, 
phosphor  bronze,  silicon  bronze,  or  some  other  mate- 
rial ecpially  as  strong. 

There  shall  be  at  least  two  insulations  between 
the  trolley  wire  and  the  supporting  pole. 

The  present  plants  for  supplying  power  shall  be 
abandoned  as  soon  as  practicable,  and  in  place  thereof 
one  or  more  plants  shall  be  substituted,  together 
with  the  necessary  sub-stations,  of  sufficient  capacity 
to  supply  the  requisite  amount  of  power  to  efficiently 
operate  not  less  than  682,  double-truck  cars  and  251 
single-truck   cars. 

The  switches  [at  the  power  house]  shall  be  en- 
tirely enclosed  in  fireproof  material,  and  shall  be  op- 
erated by  levers,  compressed  air,  auxiliary  currents, 
or  by  such  other  means  as  will,  so  far  as  practicable! 
prevent   personal   contact   wjth    high-tension   current. 

All  feeders  leading  out  of  power  plants  and  sub- 
stations shall  be  provided  with  some  form  of  safety 
switches  or  automatic  circuit-breakers,  designed  to 
instantaneously  open  the  circuit  in  case  of  a  short- 
circuit  occurring  on  the  feeder  or  on  the  trolley 
wire  which  it  feeds. 

The  company  shall  put  into  service  as  rapidlv  as 
practicable  and  operate  on  its  street-raihvay  svstem 
6S2,  or  more,  double-truck  cars,  each  capable  of  seat- 
ing not  less  than  s^  passengers.  In  addition,  the 
company  may  retain  in  operation  at  least  251  of  the 
present  single-truck  cars  now  in  service,  it  being 
understood  that  these  cars  shall  be  selected  from  the 
best  cars  now  in  service. 

The  improvements  contemplated  by  these  specifica- 
tions shall  be  begun  within  60  days  after  the  accept- 
ance of  the  ordinance  by  the  company,  and  all  the 
work  shall  be  completed  on  or  before  five  years  from 
the  date   of   said   acceptance. 

Diplock's  Pedrail  Tested. 

Dipiock's  pedrail,  which  formed  the  subject  of  an 
illustrated  article  in  the  Western  Electrician  of 
February  27th  last,  was  recently  tested  at  Lincoln, 
England,  in  the  presence  of  members  of  the  Mechan- 
ical Transport  Committee  of  the  War  Office.  This 
tractor  is  in  fact  a  walking  machine  and  differs  from 
an  ordinary  traction  engine  in  that  it  is  driven  not 
by  the  adhesion  of  the  usual  wheels  with  continuous 
tires,  but  by  a  series  of  14  feet  arranged  radially 
round  a  central  driving  axle.  Several  of  these  feet 
are  on  the  ground  simultaneously,  and  as  each  has 
an  area  of  95  square  inches,  great  adhesive  power  is 
obtained.  The  machine  is  also  enabled  to  move 
over  very  rough  ground. 

Jn  the  tests  at  Lincoln  the  tractor,  wdiich  itself 
weighs  about  five  tons,  showed  itself  capable  of 
hauling  a  load  nearly  as  heavy  as  itself  up  a  long 
hill  with  an  average  gradient  of  one  in  12,  and  in 
parts  of  one  in  eight.  It  was  then  attached  to  a 
Iractiun  engine  w-eighing  ii"!^  tons,  and  as  it  hauled 
this  a  dynamometer  showed  the  average  drawbar  pull 
exerted  to  be  over  one  ton.  The  resistance  of  the 
load  was  then  increased  by  screwing  down  the 
brakes  of  the  traction  engine,  and  when  the  drawbar 
resistance  reached  just  over  two  tons — equivalent 
to  a  load  of  about  75  tons  on  a  first-class,  hard,  level 
road — the  tractor  was  unable  to  proceed.  The  stop- 
page, however,  w'as  not  due  to  lack  of  adhesion,  be- 
caii.se  there  was  no  skidding  or  slipping  of  the  ped- 
rails.  but  to  want  of  sufficient  cylinder  power.  The 
same  machine  is  now  being  fitted  with  double  cylin- 
ders to  increase  the  available  power,  and  when  this 
is  done   further  trials  will  be  carried  out. 


World's  Fair  Visitors  of  Last  Week. 

Among  those  registered  last  week  at  the  booth  of 
the  Western  Electrician  in  Electricity  Building  at 
the  St.  Louis  Exposition  were  the  following-named: 
Carl  Dresler,  St.  Louis :  A.  S.  Lindstrom.  Los  An- 
geles, Cal. ;  H.  H.  Freedheim.  Eureka,  Utah  :  C.  W. 
-Meacham,  St.  Louis;  Otto  Leutuller,  St.  Charles, 
Mo.:  R.  N.  Tower.  Helena.  Ark.;  Valec  Hedin, 
Vesteros,  Sweden ;  Theodore  P.  White.  New  York, 
N.  Y. ;  Charles  Hayelo,  Milwaukee.  Wis.:  J.  C. 
Mead,  Davenport  Iowa:  J.  Spauldiiig  &:  Sons,  North 
Rochester,  Ind. ;  H.  B.  Grant.  Deer  Lodge,  Mont.; 
I.  D.  Johnson.  Parkville,  Mo.:  J.  E.  Spencer,  De 
Leon,  Tex. ;  A.  J.  McGuire,  Fort  Dodge,  Iowa :  John 
Dillon,  Fme  Ridge  Agencj'.  S.  D. :  F.  R.  Brown.  St. 
Louis:  Aaron  Michel.  Pittsburg,  Pa.:  W.  E.  Dickin- 
son, Electric  Test  Company,  Williamsburg,  Va. ; 
H.  W.  McCrossen.  Bedford,  N.  Y. ;  Paul  O.  Auers- 
wald.  Greenville.  Miss.:  Captain  Samuel  G.  Jones. 
United  States  Cavalry:  A.  Wonters,  Hanover,  Ger- 
maii}' :  Eugene  Rijsenfeld,  Baltimore,  Md. :  Walter 
B.  MacKenna.  New  York  cit^ ;  Elliot  Baldwin, 
Bloomfield.  N.  J.;  Carl  Weirsenbacb,  St.  Louis,  Mo.: 
G.  W.  Ketter.  St.  Louis :  R.  T.  Cormally.  .\tlanta. 
Ga. ;  C  B.  Boyel  Dundas.  Out.:  F.  Johnson.  G.  I. 
Company.  St.  Louis ;  J.  B.  Blunt.  St.  Louis ;  William 
Scharf,  Chicago:  M.  A.  Silva.  Los  .\ngeles,  Cal. 
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A  Proposed  System  of  Standard  Instru- 
ments for  Operating  Companies.' 
Bv  H.  P.  D.was. 
Electrical  ciiginecrii;g  is  an  exact  science.  Its  units 
of  measurement  are  definite  and  precise,  and  perinit 
accurate  calculation  of  minute  quantities.  In  the  de- 
sign and  manufacture  of  electrical  appliances,  the 
mathematical  formula  used  and  the  engineering  meth- 
ods adopted  result  in  a  degree  of  exactitude  that 
is  not  equaled  in  .inv  other  branch  of  commercial 
science.  With  the  increase  in  electrical  knowledge 
and  the  widespread  industrial  adoption  of  this  form 
of  encrg>-  for  the  production  of  power  and  light, 
the  requirements  of  apparatus  have  hecomc  more  se- 
vere and  the  standards  of  efficiency  have  grown  con- 
stantly higher,  until  the  laboratory  standards  of  a 
few  years  ago  have  been  transferred  to  ordinarj'  com- 
mercial service,  and  the  present  basis  of  operation  is 
one  which  a  decade  ago  would  have  been  deemed 
academic  and  unpractical. 

The  causes  for  this  state  of  affairs  are  not  hard 
to  find.  The  development  of  electrical  devices  has 
been  eagerly  pursued  by  a  host  of  inventors  and  engi- 
neers, and  there  is  keen  rivalry  in  all  parts  of  the 
electrical. field.  To  generate  electricity  at  the  lowest 
cost:  to  transmit  and  utilize  the  greatest  proportion 
of  the  energy  produced  and  to  measure  most  accu- 
rately the  output  and  consumption,  are  the  ends 
sought  in  modern  electrical  engineering,  and  the  eager 
strife  to  achieve  pre-eminence  has  done  much  to 
raise  the  standards  of  accuracy  to  their  present  point. 
The  managers  of  centr.al  stations  have  also  done 
much  to  induce  a  higher  standard  of  efiiciency  by 
their  careful  and  constant  balancing  of  coal  against 
kilowatts,  their  active  search  for  possible  leakages, 
and  their  readiness  to  adopt  new  devices  which  prom- 
ise to  yield  better  results.  Generator  losses,  trans- 
former losses,  line  losses  and  meter  losses  have  re- 
ceived unremittintr  attention,  and  the  manufacturers 
of  electrical  appliances  have  found  that  the  only  ar- 
ticles that  are  received  with  favor  are  those  that 
show  a  high  standard  of  efiiciency  and  accuracy  in 
performance.  Instances  are  known  wdiere  station 
managers  who  have  made  a  change  in  transformers 
have  changed  an  annual  deficit  into  a  dividend,  and 
where  those  who  have  replaced  old  types  of  service 
meters  with  modern  ir.struments  have  found  that  the 
production  recorded  at  the  station  has  closely  ap- 
proximated the  sum  total  of  the  service-meter  read- 
ings. Thus  engineers  have  been  spurred  to  greater 
efforts,  not  only  by  a  rivalry  among  themselves,  but 
bv  the  urgings  of  the  users  of  electrical  appliances 
w'hose  demands  create  the  market.  There  is  no  other 
line  of  appliances  in  which  efficiency  counts  for  so 
nmch  and  in  which  a  reduction  in  price  to  com- 
pensate for  an  inferiority  in  design  or  performance 
offers  so  little  attraction. 

Increased  efficiency  in  the  generation  and  utiliza- 
tion of  electricity  necessitates  increased  accuracy  in 
the  instruments  designed  to  measure  production  and 
consumption,  and  the  service  instrument  that  will 
not  in  actual  practice  operate  within  two  per  cent. 
of  accuracy  is  not  considered  worthy  of  consideration. 
The  sensibility  of  the  laboratory  appliance  is  com- 
bined with  the  strength  and  stability  of  the  field 
instrument,  and  the  result  is  a  svstem  of  measuring 
devices  that  with  proper  care  will  give  exceedingly 
accurate  results. 

Such  instruments  require  occasional  tests  and  coni- 
Iiarison  with  standard  instruments  of  undoubted  reli- 
ability, for  their  extreme  sen.sihility  and  delicacy  of 
adjustment  make  them  as  liable  to  injury  from  the 
wear  and  hardships  of  usage  as  other  high-grade 
mechanical  devices  of  similar  nature.  The  testing 
or  slanda'rd  instruments  to  be  of  value  must  be  supe- 
rior to  those  with  which  they  are  compared,  possessing 
great  readability  and  accuracy,  permanency  of  cali- 
bration, simplicity  and  convenience  in  manipulation 
and  freedom  from  disturbance  by  local  influences. 

That  the  instruments  now  used  as  standards  are 
painfully  inadequate  for  many  kinds  of  work,  and 
are  lacking  in  many  important  particulars,  is  well 
known  to  those  at  all  familiar  with  the  subject.  Those 
that  have  the  desired  accuracy  and  reliability  are 
complicated  and  require  an  unusual  degree  of  skill 
and  painstaking  in  their  use.  while  those  that  are 
most  generally  used  and  have  the  advantage  of  porta- 
iiifity  and  case  in  handling,  have  secured  their  supe- 
riority in  one  direction  by  sacrificing  important  fea- 
tures in  another,  and  thus  do  not  fully  and  satisfac- 
torily answer  the  purpose  for  which  they  were  de- 
signed. 

As  an  illustration  of  the  lack  of  adaptability  of 
this  latter  class  of  instruments,  the  calibration  of 
integrating  wattmeters  may  he  cited.  The  best  port- 
able meter  now  on  the  market,  and  the  one  most 
generally  used  in  this  work,  has  an  active  range  that 
does  not  exceed  one  to  10  times  the  minimum  readable 
deflections.  The  average  integrating  wattmeter  is, 
however,  checked  over  a  range  of  from  one  to  75 
times  the  minimum  reading.  It  will  be  seen  that 
to  take  readings  at  different  points  in  the  range  of 
this  integrating  meter  would  require  several  of  the 
ordinary  standards. 

Besides  the  inconvenience  attending  the  use  of  sev- 
eral portable  instruments,  it  is  well  known  that  it  is 
very  difficult  to  get  diflferept  standards  that  will  check 
up  accurately  among  themselves,  .so  as  to  give  a 
uniform  result. 
Another  source  of  error  in  the  instruments  now 

I.  A  paper  read  before  the  National  Electric  Lik-lit  Association, 
at  Boston  on  May  26,  1004. 


generally  used  for  standards  is  the  effect  produced 
upon  them  by  external  fields.  This  class  of  instru- 
ments is  defective  in  having  a  very  small  controlling 
force,  thus  requiring  very  light  and  delicately  bal- 
anced moving  parts,  and  making  the  instrument  very 
sensitive  to  external  forces,  such  as  static  attractions 
on  the  needle,  jarring  from  shipment,  and  the  tend- 
ency of  the  moving  part  not  to  return  to  full  zero. 
The  arrangement  of  the  scales  is  such  that  it  is  al- 
most impossible  to  allow  accurately  for  any  zero 
error,  owing  to  the  divisions  not  being  uniform. 

The  inaccuracies  of  the  hand-drawn  scales  and  the 
difficulty  of  reading  the  fractional  divisions  are  also 
sources  of  error,  and  at  low  readings  the  thickness 
of  the  pointer  and  of  the  hand-drawn  divisions 
amounts  in  some  cases  to  as  much  as  one  per  cent, 
of  the  readings  when  at  one-fifth  of  the  normal  ca- 
pacity. 

The  present  available  standards  of  high  accuracy 
and  permanency,  sucit  as  the  Kelvin  electric  balances, 
possess  the  disadvantages  that  they  must  be  perma- 
nently placed  upon  some  very  rigid  support,  abso- 
lutely free  from  vibration  ;  that,  due  to  the  compli- 
cated method  of  reading,  the  liability  of  an  error 
in  observation,  except  by  a  skilled  operator,  is  very 
great.  The  length  of  time  required  to  take  readings 
and  the  fact  that  since  they  are  not  dead-beat,  they 
can  only  be  used  where  a  very  steady  source  of 
current  supply  is  available,  add  to  their  disadvantages 
for  general  usage,  v.hile  the  difficulty  of  properly 
packing  these  instruments  for  shipment  and  recali- 
hration,  if  any  doubt  arises  as  to  their  accuracy,  makes 
it  necessary  to  provide  a  standardizing  laboratory  to 
keep  them  in  proper  condition. 

Manufacturers  of  electrical  meters  and  indicators, 
who  are  constantly  engaged  in  their  testing  and  cali- 
bration, are  daily  made  to  realize  that  the  standard 
instruments  offered  for  sale  are  susceptible  of  p^reat 
improvement,  for  their  men  are  constantly  hampered 
by  the  inconveniences  due  to  the  causes  just  men- 
tioned, which,  by  constant  repetition,  become  a  source 
of  serious  annoyance  and  embarrassment.  They  also 
suffer  the  consequences  of  errors  made  by  purchasers 
of  their  instruments  who  use  checking  standards  of 
different  kinds,  and  vhose  enuipment  is  often  incom- 
plete. Complaints  of  the  performance  of  service  me- 
ters are  so  often  found  to  be  based  upon  tests  made 
with  unsuitable  instruments  that  the  first  impulse 
when  such  a  complaint  is  received  is  to  ascribe  the 
trouble  to  imperfect  testing  facilities.  It  is  possible 
to  locate  the  trouble  when  the  reports  show  violent 
and  inconsistent  variations  from  accuracy,  which  are 
evidently  caused  by  errors  in  observation  of  the  read- 
ings of  instruments  and  defects  in  the  instruments 
themselves,  but  in  others  the  truth  is  only  developed 
by  sending  an  expert  with  instruments  of  proper 
capacity  and  known  accuracy  to  demonstrate  that  the 
error  arises  from  the  use  of  an  unsuitable  checking 
instrument  rather  than  from  a  defect  in  the  instru- 
ment tested. 

The  importance  to  the  electric-light  and  power  com- 
panies of  having  station  and  service  instruments  of 
known  accuracy  needs  no  extended  comment.  It  is  a 
matter  of  vital  moment  and  is  universally  recognized 
as  such.  It  is  of  equal  importance  that  every  possible 
facility  should  be  provided  for  determining  the  ac- 
curacy of  such  instruments,  in  order  that  errors  may 
be  detected  and  corrected  as  soon  as  they  occur.  It 
is  for  this  reason,  as  well  as  for  the  benefit  of  instru- 
ment makers,  that  a  plea  is  made  for  better  standard 
instruments,  with  greater  adaptability  to  present 
needs. 

The  source  from  v/hich  relief  from  present  incon- 
veniences can  most  logically  be  expected  is  found 
in  the  manufacturers  of  high-grade  electrical  instru- 
ments. They  have  the  equipment  and  facilities  neces- 
sary for  the  manufacture  of  portable  or  semi-poriabie 
iuetrunients  possessing  the  desired  requisites,  and  for 
their  certification  and  periodical  checking  while  in 
use,  with  trained  and  experienced  engineers  familiar 
with  the  problems  involved  and  the  means  for  solving 
them.  Would  it  not  be  most  natural  and  advisable 
for  such  a  concern  to  design  instruments  of  this 
nature,  to  offer  them  upon  a  fair  commercial  basis 
for  the  use  of  operating  companies,  and  thus  to  give 
the  purchasers  tlie  benefit  of  their  exceptional  facili- 
ties for  designing,  manufacturing  and  maintaining 
their  accuracy  in   use? 

It  is  not  necessary  that  these  standards  take  the 
place  of  ordinary  portable  instruments  for  the  general 
run  of  service  work  in  which  a  \ery  high  degree 
of  accuracy  is  not  required,  Init  they  should  be  pro- 
vided for  the  calil>ration  of  other  instruments,  espe- 
cially those  requiring  long  ranges,  such  as  integrating 
wattmeters,  and  practically  to  furnish  in  commercial 
form    copies   of   the   legal    reference    standards. 

The  service  rendered  by  manufacturers  of  such 
standard  instruments  could,  it  would  seem,  be  ad- 
vantageously extended  to  cover  their  care  and  re- 
calibration  after  they  were  put  into  the  hands  of 
purchasers.  The  technical  training  required  for  their 
design  and  manufacture:  the  extreme  nicety  observed 
in  every  detail,  wdiich  makes  extreme  accuracy  a 
fixed  habit:  the  exceptional  facilities  tor  calibrating 
and  the  possession  of  primary  standards  of  the  high- 
est pos.sible  degree  of  accuracy — all  combine  to  make 
the  manufacturers  of  these  instruments  the  best  able 
to  care  for  them  thereafter.  ■  They  would  be  most 
familiar  with  the  peculiarities  of  each  instrument, 
and  their  records  of  performance,  taken  from  time 
to  time  as  the  instruments  were  presented  for  check- 
ing, would  enable  them  to  give  each  an  individual 
attention  it  would  not  otherwise  have. 

Ry   taking  upon   themselves  the  responsibility  for 


the  perpetual  accuracy  of  the  standard  instruments 
and  by  thus  furnishing  the  purchaser  with  an  insur- 
ance against  inaccuracy,  limited  only  by  the  length 
of  life  of  the  device,  it  would  seem  that  their  value 
to  the  user  would  be  considerably  enhanced,  and  their 
field  of  usefulness  enlarged.  There  would  be  a  dis- 
tinct advantage  in  having  such  a  service  made  as 
nearly  universal  as  possible,  and  in  having  the  care 
and  calibration  of  such  instruments  centralized,  in 
order  that  a  uniformly  high  grade  of  accuracy  might 
be  secured,  such  as  cannot  be  obtained  with  the  pres- 
ent system,  in  which  the  owner  is  interested  only 
in  the  continued  accuracy  of  his  standard  instru- 
ments, wdiicb  come  from  various  sources  and  are 
calibrated  in  different  establishments. 

A  part  of  the  trouble  with  prevailing- standards  is 
caused  by  the  lack  nf  attention  to  their  recalibration. 
This  is  partly  due,  doubtless,  to  the  cost  of  having 
the  standards  checked,  and  partly  to  the  length  of 
lime  ordinarily  required  for  the  operation.  To  ren- 
der the  best  service  under  the  plan  suggested,  the 
manufacturers  of  the  instruments  should  make  no 
charge  for  recalibration,  and  snould  see  to  it  that 
prompt  return  is  made  to  the  owners.  It  might  even 
be  found  advisable  to  ask  owners  to  send  in  instru- 
ments to  be  checked,  when  a  considerable  period 
had  elapsed  without  such  attention.  The  owner 
would  be  at  no  expense  except  for  carriage,  and 
should  have  no  hesitancy  in  sending  his  instruments 
to  the  makers  for  attention  when  desired.  The  test- 
ing departments  of  operating  companies  would  thus 
be  kept  in  contact  with  a  single  standardizing  bureau 
or  department  whose  certificates  should  rank  in  ex- 
cellence with  those  of  the  best  and  most  favorably 
kno\\-n  government  bureau  or  the  most  famous  stand- 
ardizing laboratories. 

To  render  such  a  system  successful  requires  an 
instrument  far  superior  to  all  present  types,  and  to 
cover  the  field  properly  the  assortment  should  be 
made  up  of  voltmeters,  ammeters  and  wattmeters. 
Their  principle  of  operation  should  be  such  as  to 
give  equal  indications  on  either  alternating  or  direct 
current,  and  they  should  not  be  aflfected  by  forces 
other  than  those  they  are  required  to  measure,  thus 
eliminating  any  influence  of  external  fields.  They 
should  admit  of  very  accurate  readings  of  scale  de- 
flections at  any  point,  and  the  estimation  of  fractional 
parts  of  divisions  should  be  avoided  so  far  as  possible, 
especially   if  the   divisions   are   unequal. 

Moreover,  their  indications  should  be  "dead-beat." 
To  render  negligible  the  effects  of  friction,  the  con- 
trolling force  should  be  large,  and  the  friction  of 
moving  parts  small.  This  necessitates  a  support  for 
the  moving  part  to  enable  it  to  withstand  a  consid- 
erable amount  of  rough  usage  without  injury  or 
increase  of  friction. 

The  carrying  capacity  of  tne  various  circuits  of 
the  instruments  should  be  such  that  no  errors  due 
to  heating '  will  be  introduced,  and,  in  addition  to 
this,  the  temperature  coefficient  of  the  instrument  as 
a  whole  would  be  small. 

The  construction  of  the  movable  parts  should  he 
such  that  violent  changes  in  the  quantity  being  meas- 
ured can  produce  no  injurious  results,  and  the  instru- 
ments should  be  so  made  as  to  allow  shipment  or 
transportation  with  positive  assurance  that  the  cali- 
bration will  be  unaffected  from  the  consequent  jars 
and  shocks.  , 

This  presents  what  seems  to  be  an  ideal  condition 
wdiich  mav  be  made  real.  The  present  conditions 
certainly  demand  an  improvement  and  the  method 
outlined  presents  what  is  believed  to  be  a  feasible 
and  adequate  remedy  for  existing  deficiencies.  Would 
it  not  he  worth  the  while  to  attempt  to  bring  about 
a  new  order  of  things?  Would  not  a  general  feel- 
ing of  confidence  in  its  testing  standards  and  an 
improvement  in  adaptability  be  welcomed  by  the 
operating  companies  in  general.'  Would  it  not  be 
possible,  by  a  concerted  effort,  to  bring  into  use  a 
new  system  of  standardization  on  these  lines  which 
will  prove  of  sufficient  value  to  repay  the  thought 
and  labor  expended  upon  it,  and  shall  be  in  keeping 
with  the  conditions  in  other  portions  of  the  electrical 
field?  The  subject  is  surely  one  worthy  of  consid- 
eration. 

Discussro:;. 

J.  F.  Dusman,  Baltimore:  I  think  two  years  ago 
a  statement  was  made  at  the  Cincinnati  convention 
about  this  matter,  and  I  would  like  to  know  what 
progress  has  been  made  regarding  it,  to  avail  our- 
selves of  the  National  Bureau? 

Mr.  Davis:  As  far  as  I  know,  the  government 
bureau  is  becoming  gradually  equipped  to  take  care 
of  this  work.  Their  capacity  is  not  sufficient  to  cover 
all  lines  of  instruments,  but  they  arc  gradually  get- 
ting into  shape. 

Mr.  Dusman:  Within  the  last  three  months  I  had 
a  difference  in  the  readings  of  some  ammeters.  The 
readings  involved  were  only  up  to  about  6.5  amperes, 
but  the  standard  as  reported  by  one  manufacturing 
concern  was  0.2  of  an  ampere  out,  as  compared  with 
the  test  reported  by  the  manufacturer  of  another  in- 
strument. Both  claimed  they  had  been  tested  by 
their  standards  in  their  very  expensive  laboratories. 


It  is  reported  that  the  Lehigh  Valley  Railroad  Com- 
pany will  soon  make  public  plans  for  buying  a  num- 
ber of  trolley  companies  in  its  territory  and  con- 
verting parts  of  its  existing  steam  lines  into  a  third- 
rail  electric  system.  The  Ithaca  and  Auburn  divi- 
sion is  to  be  the  first  part  of  the  road  treated  with 
electric  power. 
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D.  &  W.  Fuse  Company's  Exhibit  at  St. 
Louis. 

In  the  accompanying  illustrations  are  shown  the 
two  sample  boards  exhibited  at  the  Louisiana  Pur- 
chase Exposition  bj-  tlie  D.  &  W.  Fuse  Company  of 
Providence,  R.  I.     This  exhibit  is  in  charge  of  the 


WESTERN     ELECTRICIAN 

Coal  Testing  and  Timber  Preserving  at 
the  Exposition. 

Up  in  the  Mjning  Gulch  at  the  World's  Fair  in 
Sf.  Louis  there  are  now  being  completed  two  ex- 
hibits which  perhaps  equal  any  in  the  fair  for  inter- 
esting features,  while  standing  far  above  the  most 
in  permanent  value.     These  are  the  coal-testing  plant 


Fib.   I. 

D.    S    W. 

\\"estern  Electric  Company,  agent  for  the  D.  &  W. 
Company,  and  is  shown  in  Section  17  of  the  Elec- 
tricity Building. 

Board  No.  i  (Fig.  i),  displays  a  complete  line  of 
boxes  designed  to  operate  satisfactorily  on  circuits 
ranging  from  250  to  6,000  volts  and  comprising  the 
following  tj-pes :  Transformer  cut-outs,  service 
switches  and  boxes,  entrance  cut-outs  and  railway 
cut-outs,  all  equipped  with  enclosed  cartridge  fuses, 
the  types  of  contacts  of  the  fuses  varying  according 
to  the  conditions  for  which  the  boxes  are  designed, 
some  having  the  well-known  clamp  contact  where 
extreme  vibration  renders  a  clip  fuse  impractical, 
while  in  other  boxes  the  spring-clip  fuse  is  used. 

On  Board  No.  2  (Fig.  2)  is  mounted  a  complete 
line  of  low-potential  cut-outs  of  the  spring-clip  type 
and  also  the  type  "'A"  or  screw  clamp  contacts. 
This  applies  also  to  the  500  and  2,500-volt  cut-outs 
and  fuses.  In  addition  to  the  bullseye  indicating 
cartridge  fuses,  several  of  the  company's  specialties 
are  shown,  such  as  reloadable  plug  fuses  and  sev- 
eral t>-pes  of  panel  fuses ;  also  telephone,  telegraph 
and  fire-alarm  protectors.  The  boards  are  made  of 
cherry,  eight  feet  by  five  feet,  with  aluminum  name 
plates  under  each  of  the  articles  giving  the  catalogue 
number. 


A  Zinc  Exhibit  at  the  World's  Fair. 

Zinc  for  batterv  parts  and  similar  uses  has  long 
been  familiar  to  the  public  in  general  and  the  elec- 
trical world  in  particular,  but  outside  the  knowledge 
that  it  is  used  for  some  other  things  very  little  of 
the  value  and  diversity  of  uses  of  zinc  are  appre- 
ciated even  today,  ^v^hile  the  development  of  this 
metal  has  in  fact  been  a  rapid  one.  This  develop- 
ment is  well  illustrated  at  the  exhibit  of  the  Lanyon 
Zinc  Company  in  the  Mines  and  Metallurgy  Build- 
ing at  the  St.  Louis  Exposition,  where  the  company 
named  has  gathered  together,  a  great  number  of 
articles  manufactured  in  zinc  from  the  familiar  wash- 
board and  battery  rods  to  solid  zinc  nails  and  organ 
pipes.  The  cheapness,  lightness  and  durability  of 
zinc  render  possible  its  substitution  for  many  other 
of  the  more  expensive  metals,  such  as  copper  and 
brass.  The  use  of  zinc  for  shoe  eyelets  is  an  example 
of  this  and  is  only  one  of  the  cases  of  substitution 
among  many  which  might  be  mentioned. 

The  Lanyon  Zinc  Company,  although  at  present  a 
manufacturer  of  spelter,  sheet  zinc,  zinc  wire,  rod 
and  band  only,  has  sought  to  exploit  the  various 
zinc  workers  with  a  view  to  extending  the  consump- 
tion of  its  manufactured  products  and  to  enlighten 
the  general  public  regarding  the  nature,  properties 
and  applications  of  zirx,  knowing  that  the  more  gen- 
eral the  knowledge  of  its  adaptability  becomes  the 
better  will  it  be  applied,  and  eventually  employed  for 
a  much  wider  diversity  of  products. 

The  architectural  uses  of  zinc  are  represented  in 
this  exhibit  by  a  66-foot  facade  of  classic  proportions 
worked  in  sheet  zinc  and  stamped  zinc  ornaments, 
and  by  the  zinc-tile  roof  upon  the  Metal  Pavillion 
just  outside  the  Mines  and  Metallurgy  Building.  The 
companj^'s  direct  product  is  shown  in  several  piles 
of  spelter,  casks  of  sheet  zinc  and  a  large  display  of 
rods,  wire,  tubing  rnd  bands. 


Fig.  2. 
FUSE    company's    EXHIBIT    AT    ST.    LOUIS. 

of  the  United  States  Geological  Survey  and  the  tim- 
ber-preserving plant  of  the  Bureau  of  Forestry. 

The  Mining  Gulch  lies  between  the  Palace  of 
Mines  and  ]\'^tallurgy  and  the  Inside  Inn.  Its  en- 
trance is  diagonally  opposite  the  southeast  corner 
of  the  Mines  and  Metallurgy  Building.  The  gov- 
ernment coal-testing  and  timber-preserving  plants 
stand  along  the  railroad  .tracks  which  run  up  the 
gulch  and  are  near  the  entrance.  They  are  easily 
recognized  from  the  fact  that  each  building  is  painted 
with  the  red  paint  which  is  so  commonly  used  on 
country  bams.  Each  plant  will  depend  for  its 
operation  or  value  largely  upon  Allis-Chalmers  Com- 
.  pany's  machinery,  in  each  case  loaned  without  pay 
by  the  company. 

The  work  of  the  coal-testing  plant  will  be  the 
determination  of  the  respective  fuel  valves  of  ever}' 
grade  of  coal  which  may  be  submitted.  A  250-horse- 
power  horizontal  AlHs-Chalmers  engine  in  this  plant 
will  not  only  supply  power  for  the  various  mechan- 
ical operations  to  which  the  samples  of  coal  will  be 
subjected,  but  will  also  serve  to  give  practical  tests 
through  its  power-producing  qualities  of  the  actual 
values  of  the  various  coals.  The  samples  of  coal 
will  be  analyzed,  burnt  under  boilers  under  varied 
conditions,  coked  and  used  for  gas  producing.  Their 
values  for  gas  production  and  the  power  qualities 
of  the  gases  will  be  tested  in  a  gas  engine.  Records 
of  every  test  will  be  kept,  and  it  is  believed  that  be- 
fore the  fair  is  over  data  will  have  been  secured 
which  may  result  in  the  early  development  of  several 
new  coal  fields  in  the  country. 

The  timber-preserving  plant,  which  stands  about 
a  hundred  yards  farther  up  the  gulch  than  the  coal- 
testing  plant,  is  under  the  direction  of  Dr.  H.  Van 
Schrenk  of  the  Shaw  Gardens,  St.  Louis.    Its  special 


A  dining  car  is  about  to  be  established,  it  is  said, 
by  the  Aurora.  Elgin  and  Chicago  Railway  Company 
on  its  third-rail  line.  Within  15  days  the  new  car, 
which  will  rival  a  Pullman  in  equipment,  will  be 
placed  in  commission.  Although  at  first  only  avail- 
able to  special  parties,  the  dining  car  eventually  will 
be  placed  in  general  ser\'ice,  making  four  runs  daily 
between  Chicago  and  the  Aurora  and  Elgin  ter- 
minals. 


air  the  preservative  mixture  is  let  into  the  retort  from 
the  tanks.  The  preservatives  are  thus,  under  the 
influence  of  the  vacuum  in  the  pores  of  the  wood, 
carried  into  every  part  of  the  ties  or  timbers,  no 
matter  how  thick  or  long  they  may  be. 

The  great  need  of  finding  some  process  for  making 
tiniljer  for  railroad  ties  last  in  the  ground  beyond  its 
natural  life  comes  from  the 
practical  exhaustion  of  the 
country  of  its  supply  of  such 
good  timbers  as  white  oak  for 
this  use.  Railroads  must  to-day 
use  timber  of  such  kinds  as 
they  can  get  for  ties,  and  much 
of  this  is  of  a  very  inferior 
quality.  In  order  to  protect 
these  poorer  class  of  ties  from 
early  decay  many  methods  of 
preservative  treatment  have 
been  devised,  and  almost  every 
one  has  shown  good  results 
under  certain  conditions.  At 
the  plant  now  established  in  the 
gulch  it  is  intended  to  treat 
various  lots  of  ties  by  various 
processes.  Each  batch  of  ties 
will  then  be  put  into  regular 
service  in  some  railroad  track  and  a  record  kept  of 
each  tie  until  it  is  worn  out  or  rotted  out.  As  these 
tests  and  records  will  be  official,  they  will  of  neces- 
sity carry  great  weight  with  them. 


Condition  of  Chicago  Elevated  Railways. 

A  statement  of  the  operations  of  the  elevated  rail- 
ways of  Chicago  shows  that  in  their  last  fiscal  year 
they  earned  4.15  per  cent,  on  a  cash  investment  of 
$49,674,955  in  the  four  properties.  The  amount 
given  as  investment  represents  the  actual  cash  ex- 
pended in  the  purchase  of  right-of-way,  construction, 
power  houses,  real  estate,  and  equipment  necessary 
for  the  operation  of  the  several  lines  from  the  time 
of  organization  to  date,  and  has  no  reference  to  stocks 
and  bonds. 

The  roads  were  all  constructed  from  the  proceeds 
of  the  sale  of  bonds.  As  these  securities  could  not 
be  marketed  at  their  par  value  the  companies  have 
either  paid,  or  are  paying,  interest  on  a  larger  amount 
of  mortgaged  securities  than  is  represented  by  the 
cash  invested.  Deducting  the  interest  charge,  the 
official  figures  show  that  the  profits  which  might 
be  used  for  distribution  to  stockholders  were  equal 
to  but  1.97  per  cent,  on  the  investment.  Of  the  four 
systems  only  one  is  paying  dividends.  One  line,  the 
Lake  Street  elevated,  did  not  earn  the  interest  on  its 
bonds   and   floating  debt  by  $82,065. 

The  figures  further  show  that  the  chief  reason  for 
the  unprofitable  character  of  the  business  lies  in  the 
cost  of  building  and  equipping  an  elevated  railroad. 
This  unusually  heavy  cost  is  not  attributable  to  the 
structure  and  stations  alone.  With  one  exception,  the 
elevated  roads  are  largely  built  on  private  right-of- 
way.  The  companies  purchased  the  property  over 
which  their  lines  were  built.  The  Metropolitan  ele- 
vated   purchased    its    entire    right-of-way,    operating 


A    ZINC    EXHIBIT    AT    THE    WORLD  S    FAIR. 


work  will  be  to  test  all  the  various  methods  offered 
for  preserving  railroad  ties.  For  this  purpose  the 
Allis-Chalmers  Company  has  lent,  free  of  charge,  a 
tie-treating  retort  and  two  tanks  for  the  preservative 
solutions.  Practically  all  the  methods  which  are  now 
in  use  for  preserving  railroad  ties  and  other  timber 
ftom  rotting  when  exposed  to  earth  and  weather  are 
alike  in  the  treatment  and  differ  only  in  the  pre- 
servatives employed. 

The  system  supplied  by  the  Allis-Chalmers  re- 
torts and  tanks  consists  in  placing  the  ties  in  the 
retort,  where  the  first  operation  is  to  dry  out  all  of 
the  water  and  sap  by  heat  and  exhaust  all  of  this  and 
the  greater  part  of  the  air  from  the  retort  pumps 
proper.  Then  while  the  pores  of  the  wood  are  all 
open   and   practically   free   from  vapor  moisture    or 


37.66  miles  of  single  track.  The  surface  street  rail- 
ways operate  in  the  stieets  at  no  expense  for  right-of- 
way,  and  with  a  relatively  trifling  cost  per  mile  for 
construction,  and  they  are  at  no  expense  for  stations, 
street  corners  serving  the  purpose. 

Excluding  the  Union  loop,  the  local  elevated  rail- 
roads comprise  99.16  miles  of  single  track,  the  aver- 
age cost  of  which,  including  all  investments  neces- 
sary for  operation,  has  been  $500,957.  The  Chicago 
City  Railway  Company  (surface),  according  to  its 
last  annual  report,  had  218.71  miles  of  single  track. 
There  was  invested  in  the  property  $18,000,000.  This 
includes  real  estate,  power  houses,  equipment,  etc, 
necessary  for  the  operation  of  the  property.  The 
average  cost  a  mile  of  the  city  railway's  investment 
was  ^2,307- 
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Ohio  Telephone  Notes. 

The  Cuyahoga  'Jclcphoue  Company  of  Cleveland 
has  brought  an  in  i  unction  suit  against  the  Dime 
Savings  and  Banking  Company  of  that  city  to  pre- 
vent its  further  refusal  to  issue  $167,000  bonds  under 
an  agreement  when  an  issue  of  $3,300,000  was  ar- 
ranged. The  bank  was  made  trustee  for  the  bonds. 
At  the  lime  $2.000.cco  was  issued  and  $]OO.oco  mure 
was  to  be  issued  wiicn  the  first  i.oco  telephones 
above  5.760  were  put  in  operation.  The  next  i.ooo 
called  for  $133,000  and  in  the  same  proportion  up 
until  the  issue  was  exhausted.  The  bank  has  refused 
to  deliver  the  last  lot  called  for  on  the  ground  that 
lines  using  the  same  circuit  from  the  same  trunk. 
but  otherwise  separate  are  not  single  lines.  The 
telephone  company  says  that  tnev  are  and  must  be 
so  considered  under  the  contract  with  the  bank. 
The  "bank  has  filed  a  demurrer  to  the  petition.  All 
the  money  from  this  bond  issue  has  been  used  in 
constructing  the  plant   and   making  extensions. 

Improvements  are  shortly  to  be  made  in  the  Fed- 
eral telephone  plants  at  Salem.  East  Liverpool  and 
Sebring.  General  Manager  McVey  has  been  making 
a  general  inspection  of  the  plants  for  the  la^t  feu- 
days. 

The  Phoenix  Telephone  Company  of  Stcuhenville 
has  been  connected  v  ith  Wheeling.  W.  Va..  and  in 
a  short  time  a  service  will  be  established  between 
tlwse  points  and  Pittsburg.  This  will  he  done 
through  extensions,  which  the  Pittsburg  and  Alle- 
gheny Telephone   Companv   is  preparing  lo  make. 

The  Germantown  Telephone  Company  of  German- 
town  is  building  a  line  north  to  connect  with  the 
Farmersville  Telephone  Company.  It  is  believed  tliat 
this  will  greatly  improve  the  service  of  both  systems. 

Arrangement's  for  the  reduction  of  the  debt  of 
the  Federal  Telephone  Company  have  had  a  good 
effect  upon  telephone  securities  in  general,  and  the 
stock  exchanges  at  Cleveland  and  other  places  have 
had  opi>ortunities  U^v  selling  them  when  they  can 
he  had.  It  is  l)eginning  to  be  thoroughly  recognized 
that  the  trouble  experienced  by  the  Everett-Moore 
syndicate  was  not  that  the  propenies  were  bad.  but 
that  they  were  caught  under  the  necessity  of  placing 
.some  large  bond  issues  when  financial  conditions 
were  not  favorable.  The  securities  and  the  prop- 
erties on  which  they  are  issued  are  as  good  as  they 
ever  were.  The  syndicate  affairs  have  not  been 
allowed  to  affect  the  individual  companies,  and  the 
work  of  development  has  gone  on  as  rapidly  as  could 
be   under   the   circumstances. 

The  Columbus  Citizens'  Telephone  Company  of 
Columbus  has  filed  notice  with  the  secretary  of  state 
of  an  increase  of  capital  stock  from  $750,000  to  $i,- 
250.000.  The  new  slock  will  be  preferred,  cumu- 
lative, and  draw  six  per  cent,  dividend. 

The  Franklin  County  Telephone  Company  of  Co- 
lumbus has  been  incorporated  to  build  lines  connect- 
ing that  city  with  Westerville.  Worthington.  Gallo- 
way. Groveport.  Xew  Albany.  Dublin.  Milliards, 
L(.)ckbourne.  Heyden.  Reynoldburg,  Pleasant  Corners. 
Black  Lick.  Girls"  Industrial  Home.  Central  College. 
.Mton  and  a  number  of  other  places.  Some  of  the 
lines  have  already  been  built.  The  capital  stock  is 
$150,000  and  the  incorporators  are  Isaac  B.  Cameron, 
Seth  L.  McMillan.  Ralph  Reamer.  Homer  L.  Rose 
-  and  Charles  F.  Johnson. 

The  Kentucky  Court  of  .Appeals  has  dissolved  the 
lemporary  injunction  recently  obtained  against  Sol  P. 
Kineon  and  others  to  prevent  them  fnmi  building  tele- 
phone lines  through  Kenton  County  to  connect  their 
system  with  Cincinnati.  This  is  considered  a  victory 
of  Independent  companies  in  that  county.  The  Fis- 
cal Court  of  Campbell  County.  Ky..  has  rejected 
the  two  bids  for  a  franchise  in  the  county,  on  the 
groimd  that  both  were  too  low.  The  Bell  people 
l>i(l  $150  and  the  Kineon  company  $50,  for  the  privi- 
lege of  operating  in  the  county.  C. 

Telephone   News  from   the   Northwest. 

The  telephone  line  from  Brooten  to  Sunbcrg,  M'inn.. 
has   Ix'cn    completed.  , 

The  Hutchinson  (Minn.)  Telephone  Exchange 
Company  has  increased  its  capital  stock  from  $25,000 
to  $50,000. 

The  Northwestern  Telephone  Company  has  asked 
for  an  injunction  preventing  the  Tri-state  Telephone 
and  'i'elegraph  Company  from  making  extensions  to 
Winona  and  Willmar.  Minn.,  from  Minneapolis,  ac- 
cording to  their  present  plans,  as  it  is  alleged  it  will 
interfere  with  the  wires  of  the  plaintiff. 

The  (ireenwood  Prairie  (Minn.)  Telephone  Com- 
pany has  moved  into  its  new  exchange. 

The  F-lk  River  (Minn.)  Telephone  Company  will 
build   a   line   to   Otsego. 

The  Zenith  'i'elenhonc  Company  of  Duluth.  Minn- 
is  makitig  improvements  on  its  system  that  will  cost 
about  $100,000.  This  includes  considerable  conduit 
work. 

Waupaca,  Wis.,  may  have  a  new  lndei)endent  tele- 
phone exchange  put  in. 

A  new  rural  line  is  being  constructed  into  James- 
town, N.  D.,  where  it  will  connect  with  the  X(jrth- 
western    Telephone    Company's    system. 

The  Rothsav  ( Minn.)  Telephone  Company  has 
filed  articles  of  incorporation.  The  capital  is  $10,000 
and   W.  J.   Breen  heads  the  list  of  stockholders. 

James  Abel  will  put  in  a  telephone  exchange  at 
Lawton.    N.    D. 

The  Independent  Telephone  Comp.iny  has  api>lied 
for  a   franchise  at  Oconomowoc.   Wis. 

.Application  has  been  made  for  the  aiipointmcnt 
of  a  receiver  for  the  North  Dakota  Telephone  Com- 


pany which  operates  lines  from  Grand  Forks  to 
Devils  Lake,  Lirimore  and  other  North  Dakota 
tow  ns. 

The  New  London  (Minn.)  Central  Telephone 
Company  has  completed  its  line  at  that  place. 

Blackburn  &  Spurlock.  attorneys,  have  applied  for 
a  francliise  at  Omaha.  Neb.,  for  the  Tri-cily  Tele- 
phone Company.  It  is  planned  to  expend  $500,000 
in  a  system  at  Omaha,  South  Omaha  and  Council 
Bluffs,   Iowa. 

The  E.  H.  Martin  Telephone  Company  has  in- 
stalled a  new  i, coo-capacity  switchboard  in  its  ex- 
change building  at  W'ebster  City,  Iowa.  R. 


Michigan  Telephone  Matters. 

The  Cnion  Telephone  Company  has  succeeded  in 
winning  out  in  a  fight  with  the  Michigan  Telephone 
Company  at  Durand.  'The  Michigan  Telephone  Com- 
pany has  cut  down  its  exchange,  and  has  dropped 
night   and    Sundav   service. 

The  people  of  Dclray  and  Woodmere  are  trying 
to  bring  about  a  change  in  telephone  service,  and 
agitation  has  been  started  for  a  telephone  exchange. 
It  is  believed  thai  this  will  have  the  effect  of  re- 
ducing prices. 

A  telephone  war  i-^  in  progress  at  Owosso,  where 
the  Bell  company  has  operated  very  profitably  until 
the  Independent  comuany  was  installed,  which  is 
also  able  to  make  a  nice  profit  at  a  reasonable  rale. 
'The  Independent  company's  patrons  have  increased 
steadily,  until  now  the  company  has  950  telephones, 
besides  a  large  number  of  rural  patrons.  This  is 
considerably  more  than  the  number  of  telephones 
in  use  by  the  Bell  company.  Alderman  Rigley  has 
introduced  a  resolution  ordering  a  contract  made 
with  the  Bell  petjple  and  ordering  ovit  all  ibe  Inde- 
pendent telephones  iri  the  city  offices.  This  is  as- 
serted to  be  a  result  of  a  personal  grudge  against 
Mayor  Parkill.  who  is  also  president  of  the  Inde- 
pendent company.  Hundreds  of  people  are  displeased 
because  of  the  action  of  the  council,  which  appears 
to  have  passed  the  resolution,  and  it  is  very  likely 
to  be  rescinded.  W.. 


TELEPHONE  MEN. 


President  F.  S.  Dickson  of  the  Federal  Telephone 
Company,  Cle\eland,  Oliio,  and  Mrs.  Dickson  are 
spending  their  vacition  on  the  St.  Lawrence  River 
and  at  the  Thousand  Islands.  They  will  be  absent 
two  weeks. 

William  B.  Bentley  has  resigned  as  superintendent 
of  exchanges  of  the  City  and  Suburban  Telephone 
Company  at  Cincinnati,  ()hio.  and  his  place  has  been 
filled  by  the  appointment  of  J.  E-  Pavey,  formerly 
superintendent  of  equipment. 

Charles  J.  Glidden,  for  17  years  president  of  the 
Cleveland  Telephone  Company,  and  Mrs.  Glidden. 
passed  through  Cleveland  a  few  days  ago  with  the 
New  York-St.  Louis  automobile  tourists.  Mr.  and 
Mrs.  Glidden.  who  now  reside  in  3oston,  are  en- 
gaged in  making  an  automobile  tour  of  the  world 
and  took  this  trip  as  a  sort  of  relay.  It  is  estimated 
that  they  will  travel  40.000  miles  if  the}'  make  the 
trip  proposed.  They  have  already  traveled  16.000 
miles  of  this.  They  have  the  distinction  of  being 
the  first  autoists  to  drive  a  machine  north  of  the 
Arctic  circle.  On  August  i6tb  last  year  they  passed 
over  this  circle  after  a  drive  of  i.5-|0  miles  directly 
north  in  Sweden.  'They  expect  lo  continue  on  to  the 
Pacific  Coast  after  their  machine  is  exhibited  for 
some  davs  at  the  fair  in   St.   Louis. 


EXTENSIONS   AND    IMPROVEMENTS. 

The  Maryland  Telegraph  and  Telephone  Company 
will  issue  $6.ooo.oco  bonds,  of  whicli  $2,000,000  will 
he  used  to  build  its  proposed  electric-light  and  power 
house,  and  the  balance  to  retire  the  first  mortgage 
bond  and  exchange  for  the  general  mortgage  bonds. 

A  telephone  line  has  been  put  in  between  Htm- 
rods.  N.  v..  and  Dresden,  Geneva,  Penn  Yan, 
Keuka  and  Dundee,  by  the  Himrods  Telephone  Com- 
pany, newly  incorporated  for  this  purpose.  This  is 
only  another  instance  of  telephone  activity  in  the 
central   part  of  New  York  stale. 

Preparations  arc  being  made  by  the  New  'Tele- 
phone C(mipany  of  Indianapolis  for  lengthening  its 
underground  system.  Plats  showing  the  extent  of 
the  contemplated  improvement  have  been  filed,  and 
as  soon  as  the  material  can  be  purchased  work  will 
be   begun. 

■  The  monthly  instrument  statement  of  the  Chicago 
'TeiephouL'  Company  shows  an  increase  in  the  num- 
ber of  telephones  connected  lo  the  system  during 
the  month  of  July  of  918.  'The  tcxal  number  of  tele- 
phones connected  to  the  company's  lines  in  the  city 
and  country  is  now  111,630,  according  to  the  report. 

'1  he  Missouri  Valley  Long-distance  Telephone 
Company  is  extending  its  lines  and  promises  to  be 
an  important  factor  in  the  telephone  business  of 
Missouri.  At  a  meeting  of  the  directors  of  the  Mis- 
souri Valley  company,  held  at  Carrollton  recently,  it 
was  decided  to  build  a  copper-circuit  toll  line  from 
Carrollton  to  Chillicotbe.  'This  will  give  the  Chilli- 
coihe  exchange  direct  connection  with  Kansas  City, 
and  will  be  a  source  of  much  revenue  to  the  Missouri 
Valley  company.  The  Missouri  \'alley  is  a  homo 
company. 


Effective  Organization  of  Independents 
in  Ohio  and  Other  States. 

As  a  result  of  the  plans  fornnilated  some  lime  ago 
for  an  organization  of  Independent  tj^lephone  com- 
panies in  Ohio,  it  is  probable  that  an  association  of 
more  extensive  scope — national  or  inter-state — tak- 
ing in  the  two  now  in  operation,  will  lie  formed 
along  the  thorough  lines  laid  down  in  the  Buckeye 
-State.  The  object  of  such  an  organization  will  be 
the  protection  of  Independent  business  from  attacks 
of  competitors,  extending  existing  systems,  establish- 
ing in  new  territory,  standardizing  equipment  and 
the  establishing  of  a  basis  for  the  interchange  of 
business.  A  committee  of  the  Ohio  association  is 
now  in  communication  with  Independent  telephone 
men  in  other  states.  In  Illinois  the  exchange  man- 
agers have  already  become  interested,  and  the  result 
will  likely  be  a  strong  organization  that  will  co- 
operate with  all  others  formed  along  the  same  line. 
The  same  plan  of  organization  and  work  will  run 
through  from  the  district  to  the  national  body. 

The  executive  committee  of  the  Ohio  association 
met  at  Columbus  a  few  days  ago  and  arranged  for 
the  organization  of  the  state  by  districts  and  fixed 
dates  for  meetings  in  the  various  cities.  The  first 
will  be  held  in  Cleveland  on  the  afternoon  of  August 
i6th  and  the  second  at  Toledo  the  following  day. 
The  Lima  district  will  be  organized  on  the  l8th. 
and  so  on  until  a  meeting  has  been  held  in  each' 
of  the  nine  districts.  A  plan  for  delegate  represen- 
tation was  outlined  in  the  Western  Electrician  some 
weeks  ago.  Each  company  is  expected  to  send  rep- 
resentatives. No  company  is  so  small  that  it  is  not 
entitled  to  at  least  one  representative.  .  Thus  it  will 
be  seen  that  the  plan  takes  in  all,  and  an  earnest 
endeavor  will  be  made  to  have  every  company  in 
the  state  as  a  member. 

Independent  interests  have  been  going  at  ratlier 
a  lax  gait,  it  is  said,  for  the  last  two  or  three 
years,  and  the  weakness  was  not  really  discovered 
until  the  managers  were  brought  face  "to  face  with 
the  fact  that  their  instruments  were  about  to  be 
thrown  out  of  the  postotfices.  President  Dickson 
of  the  L^^nited  States  Telephone  Company  and  James 
B.  Hoge  of  the  Federal  brouo^ht  their  forces  to- 
gether, however,  and  won  a  \ictory  on  that  score. 
But  they  were  by  no  means  sure  that  an  attempt 
to  overcome  difficulties  in  some  other  direction  might 
not  result  in  a  different  way,  so  it  became  apparent 
that  the  only  safe  course  was  a  thorough  organiza- 
tion of  the  allied  interests.  If  possible  the  manage- 
ment of  telephone  interests  in  every  state  will  be 
interested  in  the  movement  with  the  intention  of 
making  a  national  organization  on  the  same  plan 
as   that  adopted  in   Ohio.  C. 


GENERAL  TELEPHONE  NEWS- 

The  Bell  Telephone  Company  has  just  completed 
the  installation  of  a  new  telephone  system  in  Den- 
mark, S.  C. 

Improvements  costing  $15,000  are  contemplated 
by  the  Charleston  ( \V.  Va..)  Home  'Telephone  Com- 
pany. 'They  include  a  trunk  line  to  Columbus,  Ohio, 
and   short  toll   lines   into  the   Kanawa   coal   fields. 

The  Pennsylvania  railroad  is  putting  in  tele- 
phones between  its  signal  towers  and  will  use  a  tele- 
phonic system  of  intercommunication  instead  of  the 
existing  telegraphic  methods  to  operate  the  block 
system. 

'The  Rocky  Mountain  Bell  Telephone  Company 
has  commenced  action  against  the  Utah  Independent 
Telephone  Company,  asking  that  the  Independent 
company  be  enjoined  from  using  the  same  numbers 
as  the  Bell  company  in  its  business  department. 

Among  the  new  v.ork  of  the  Cumberland  Tele- 
phone and  Telegraph  Company  at  Natchez,  Miss., 
is  the  installation  of  lOO  telephones  in  the  Natchez 
Hotel,  being  a  telephone  to  each  room.  The  Vidalia 
(La.)  exchange  is  being  equipped  with  a  complete 
cable  service,  and  a  long-distance  line  between  Vidalia 
snd  Jonesville,   La.,   is   being  installed. 

The  Consolidated  Telephone  and  Telegraph  Com- 
pany has  been  incorporated,  with  headquarters  at 
Huntingdon.  'Tenn..  and  a  capital  of  $50,000.  'The 
company  intends  to  operate  telephone  lines  in  Hardin. 
Wayne,  Perry  and  adjoining  counties.  'The  incor- 
porators are  J.  K.  and  J.  F.  Barlow  of  Savannah. 
Tenn..  T.  S.  Hughes  of  Clifton,  Tenn.,  and  F.  E. 
Schwab  of  Nashville. 

.\n  ordinance  has  been  introduced  in  the  City 
Council  at  Covington.  Ky.,  which  provides  for  the 
sale  of  a  franchise  for  a  subway  system  for  tele- 
phones and  the  transmission  of  messages  and  pack- 
ages of  merchandise.  Just  what  is  e.xpected  of  this 
franchise  does  not  appear,  unless  it  is  the  intention 
lo  give  the  Independent  telephone  companies  a 
chance  to  build  an  underground  system  through  the 
streets. 

'I"he  Minnesota  'Telephone  Association  (Inde- 
pendent) will  hold  its  convention  at  the  Fair 
(Jrounds,  Minneapolis,  on  August  31st  and  Septem- 
ber 1st.  A  number  of  interesting  papers  will  be  read 
and  it  is  expected  that  there  will  be  a  good  showing 
itf  exhibits  by  leading  telephone  supply  houses. 
.Among  those  who  will  address  the  eon\ention  will 
be  J.  j.  Nate,  who  will  talk  on  "■'The  History  of  the 
'Telei)hone." 
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Toledo    Home    Telephone    Company 
Gives  a  Reception. 

Judging  from  the  reports  in  the  Toledo  I,  Ohio) 
daily  newspapers,  the  people  of  that  city  were 
greatly  interested  in  the  reception  extended  to  them 
by  the  Toledo  Home  Telephone  Company  on 
July  21st.  and  22d.  and  it  is  said  that  over  12,000 
persons — patrons  of  the  company  and  others — took 
advantage  of  the  occasion  to  inspect  the  whole  estab- 
lishment, from  top  to  bottom.  Every  visitor  went 
away  with  a  much  clearer  idea  of  the  operation  and 
management  of  the  companj'  than  be  possessed  be- 
fore. The  result  was  entirely  satisfactory,  and  the 
friendliest    po-i>ihlc    relations    were    established     be- 


undergronnd  wires   is   19,600.      The   board   is  of  the 
latest  visual-signal  type. 

The  operator's  day  is  divided,  of  conrse,  into  reg- 
ular "shifts,"  and  the  changing  of  these  shifts  is  a 
matter  much  more  complicated  and  important  than 
it  sounds.  The  operators  in  charge  do  not  dare  to 
leave  their  seats  imtil  the  incoming  girls  are  all 
i-eady  to  occupy  them  immediately.  Accordingly, 
when  one  force  is  about  to  retire,  and  another  to 
take  its  place,  there  ensues  a  very  rapid  and  pretty 
piece  of  military  drilling.  The  incoming  operators 
form  in  line,  each  girl  being  allotted  a  special  place 
in  accordance  with  the  position  of  her  chair  at  the 
switchboard.      Thus    the    first    girl    in   line   entering 


MAIN    OPERATING    ROOM    OF    TOLEDO    HOME    TELEPHONE    COMPANY. 


iweeii  the  company  and  its  subscribers.  In  connec- 
tion with  a  reception,  a  beautifully  illustrated  sou- 
venir booklet,  "Let's  Talk  It  Over."  was  distributed 
lo  each  caller,  and  went  a  long  way  toward  arousing 
the  friendh-  and  enthusiastic  sentiments  expressed 
liy  the  subscribers.  Not  only  was  the  reception  a 
success  from  a  social  viewpoint^  but  the  practical  re- 
sults were  immediate,  as  much  new  business  was  se- 
cured; and  it  is  believed  that  all  Independent  tele- 
phone companies  might  profit  by  this  method  of 
getting  closer  and  better  acquainted  with  their  sub- 
scribers and  friends. 

Invitations  were  sent  by  telephone  and  by  mail, 
and  the  handsome  building  of  the  company  was 
thrown  open  from  10  a.  m.  to  9  p.  m.  on  the  days 
named-  Flowers  and  plants  were  tastefully  used  to 
make  more  beautiful  the  various  departments,  and 
courteous  young  men  acted  as  escorts  and  guides  for 
the  visitors.  During  it  all  service  was  uninterrupted, 
and  the  throngs  saw  all  parts  of  the  plant  in  actual 


TOLEDO    HOME   TELEPHONE   COMPANY  S    BUILDING. 

operation.  The  plan  originated  with  and  was  carried 
out  by  Vice-president  Robert  E.  Hamblin  and  Man- 
ager C.  E.  Stinson  of  the  Toledo  Home  Telephone 
Company,  and  as  it  was  entirel}^  successful,  these 
gentlemen  received  many  compliments. 

The  booklet  above  referred  to  gives  some  inter- 
esting information.  The  company  is  a  home  con- 
cern, as  its  name  implies.  Its  franchise  was  granted 
in  igoi  and  it  has  erected  a  plant  and  created  a 
service  of  the  highest  grade.  An  average  of  152,000 
calls  is  received  on  working  days,  and  the  number 
of  subscribers  connected  is  about  7.000.  The  present 
capacity  of  the  main  switchboard  is  12,500  lines. 
There  are  182,000  multiple  jacks,  7-050  answering 
jacks  and  1.950  trunk  jacks — a  total  of  191,000  spring 
jacks  on  the  board.  The  total  number  of  connections 
in  the  exchange  is  1,792,170.  and  the  total  number  of 


the  door  will  occupy  the  last  chair  on  the  march 
around  the  horseshoe  curve  described  by  the  switch- 
board; the  second  girl  the  second  last  chair,  and  so 
on  down  to  the  last  girl,  who  occupies  the  first  chair 
in  the  room.  When  the  operators  have  marched 
around  the  room  and  taken  a  position  at  the  back  of 
their  respective  chairs,  the  girls  occupying  the  chairs 
at  a  given  signal  make  two  moves — leaving  their 
seats — while  the  newcomers  slip  into  the  places  left 
vacant. 

It  is  of  interest  to  note  that  the  number  of  calls 
answered  by  the  information  bureau,  relating  to  new 
telephones,  changed  addresses  and  the  like,  reaches 
the  astonishing  total  of  20,000  a  day. 

As  shown  by  the  picture,  the  company's  building 
is  an  attractive  one.  It  is  well  arranged  for  offices, 
power  plant,  terminal  racks,  main  switchboard  and 
the  various  departments  of  the  exchange.  The  oper- 
ators' dining  and  lounging  rooms  are  on  the  second 
floor,  and  an  especial  efi'ort  is  made  to  provide  pleas- 
ant and  cheerfully  appointed  rest  rooms  for  the 
girls. 

The  Toledo  Home  Telephone  Company  is  capi- 
ized  at  $2,50Oj0C0  and  has  about  250  employes.  The 
plant  was  built  by  the  Central  Construction  Com- 
pany, in  which  Edward  L.  Barbour  and  James  S. 
Brailey,  Jr.,  are  heavily  interested.  The  Toledo  com- 
pany has  introduced  some  innovations.  For  instance. 
it  is  possible  for  any  patron  of  the  company  to  call 
up  "Central"  and  learn  who  called  him  up  during 
an  absence  from  home  or  from  his  oftice.  Again,  if 
a  fire  should  be  reported  from  any  building  occupied 
by  a  subscriber  of  the  company  as  tenant,  the  sub- 
scriber, if  he  have  a  telephone  at  his  home,  will  be 
immediately  notified  by  the  company. 


MANUFACTURERS    AND    DEALERS. 

The  F.  Bissell  Company  of  Toledo,  Ohio,  is  put- 
ting on  the  market  it.s  new  Bullfrog  flameproof  wire 
for  telephone-switchboard  work.  This  wire,  it  is 
positively  asserted,  will  not  carry  flame.  It  is  made 
both  duplex  and  triplex. 

The  Knickerbocker  Construction  Company  of  15 
Cortlandt  Street,  New  York,  has  been  awarded  the 
contract  for  the  installation  of  the  underground  and 
aerial  cables  for  the  new  Lew iston- Auburn  (Maine)  . 
Automatic  Telephone  Company,  amounting  to  over 
100,000  feet.  Ihe  cable  is  being  manufactured  by 
the  Stromberg-Carlson  Telephone  Manufacturing 
Company  of  Rochester. 

The  town  of  Neepawa,  Man.,  is  installing  a  modern 
telephone-exchange  system,  which  will  furnish  both 
local  and  urban  service  to  a  large  list  of  subscribers. 
In  common  with  the  policy  adopted  by  a  number 
of  Canadian  cities  and  towns,  the  plant  will  be  con- 
trolled and  operated  by  the  municipality,  and  it  is 
intended  to  afford  the  patrons  a  thoroughly  up-to- 
date  sen-ice.  The  entire  order  for  apparatus,  ap- 
purtenances, construction  material  and  a  large  amount 
of  lead-covered  cable  was  awarded  to  the  Interna- 
tional Telephone  JN'Ianufacturing  Company  of  Chi- 
cago, which  has  furnished  the  equipment  for  nearly 
all  of  the  Independent  exchanges  in  the  Canadian 
provinces. 


Advices  from  New  South  Wales  indicate  that  the 
beginning  of  the  electrical  conversion  of  the  gov- 
ernment railways  will  be  on  the  line  from  Milson's 
point  to  Horn^by. 


Porto  Rico's  Telegraph  Service. 

In  Porto  Rico  the  insular  government  maintains 
a  good  telegraph  service.  It  educates  its  own  op- 
erators, and  transacts  the  telegraphic  business  of 
the  island  in  English  and  Spanish  with  equal  facility. 
Every  operator  in  the  service  must  speak,  read,  write 
and  receive  from  the  wire  in  both  languages,  and 
all   are   expert   typewriters. 

To  appreciate  what  this  means  it  is  necessary  to 
recall  the  condition  of  affairs,  when,  after  the  United 
States  government  withdrew  its  military  force,  the 
civil  officers  of  the  insular  government  began  the 
rehabilitation  of  the  venerable  telegraph  system — a 
legacy  of  ineffectiveness  and  a  travesty  on  its  title. 
Tape  and  register  were  the  rule,  and  speed  in  trans- 
mission was  considered  almost  a  joke.  There  was 
a  telegraph-office  sign  hanging  at  40  cross-roads 
throughout  the  island,  and  the  Spanish  government 
boasted  of  its  '"admirable  communication  with  the 
interior."  The  fact  was  that  the  "raising"  of  an 
office  on  the  wire  was  hailed  as  a  triumph.  Some- 
times many  hours,  and  even  days,  passed  before 
communication  could  be  established  telegraphically, 
even  with  the  wire  in  good  condition.  Operators 
were  appointed  through  political  influence,  and  a 
little  thing  like  absence  from  their  posts  was  by  no 
means  considered  a  sufficient  cause  for  radical 
discipline.  The  Spanish  manager  of  a  telegraph 
office,  where  you  filed  your  message,  after  several 
hours'  trial,  would  tell  you  with  a  shrug  of  the 
shoulders  that  it  was  impossible  to  raise  the  office 
which  should  handle  your  dispatch.  Worst  of  all, 
there  never  was  anything  done  to  remedy  the  evil. 
How  different  is  the  situation  now.  The  insular 
government  has  42  offices  in  paying  operation  in 
Porto  Rico.  The  island  is  ico  miles  long  and  36 
miles  broad,  and  very  mountainous,  yet  the  uniform 
rate  is  25  cents  for  10  words.  There  are  85  employes 
in  the  service,  14  of  whom  are  women.  A  school 
is  maintained  in  San  Juan  for  telegraphic  instruc- 
tion. The  school  is  divided  into  three  classes.  By 
gradation,  not  only  telegraphy  proper  is  taught,  but 
before  a  pupil  is  employed  he  or  she  must  be  able 
to  keep  office  accounts  and  reports  proficiently, 
draw  on  blackboards  correct  diagrams  of  office  and 
instrument  connections  and  the  topographic  circuits 
of  the  entire  island,  and,  in  addition,  demonstrate 
at  the  switchboard  unquestioned  ability  to  manage 
plugs,  strips  and  battery  understandingly  and  rapidly. 
The  14  women  who  are  employed  are  in  every  way 
qualified  to  do  all  these  things.  Their  reports  are 
models  of  accuracy  and  neatness.  The  intercom- 
munication of  the  insular  system  with  a  wireless 
system  established  in  San  Juan  has  given  all  op- 
erators a  knowledge  of  space  telegraph}^  Heliograph 
work  is  also  a  feature  of  the  instruction,  and  many 
of  the  operators  are  proficient  with  both  day  and 
night  apparatus. 

The  lines  are  worked  by  1,500  cells  of  bluestone. 
About  400  jars  are  located  at  each  of  the  cities  of 
San  Juan,  Ponce  and  Mayaguez.  Renewals  are  made 
every  three  months.  Climate  seems  to  have  no  pe- 
culiar effect  on  solutions.  About  ico  miles  of  hard- 
drawn  copper  wire  is  in  use.  The  majority  of  the 
wire  is  No.  9  G.  I.  All  told.  1..3CO  kilometers  of  wire 
are  in  use.  Poles  are  of  hard  native  wood,  a  wood 
resembling  mahogany  being  used  extensively.  There 
are  many  poles  of  tachuelo,  ortegon  and  ausubo 
woods,  which  have  been  in  use  30  years  and  which 
are  still  in  fine  condition,  both  above  and  below  the 
earth.  The  first  two  woods  will  last  indefinitely. 
Poles  average  seven  an(d  eight  meters  in  length  and 
12  inches  in  diameter  at  base. 

Operators  are  never  paid  less  than  $40  a  month. 
The  maximum  salary  is  $1,200  per  annum.  Women 
are  treated  in  every  respect  the  same  as  men — re- 
quired to  do  the  same  work  and  paid  accordingly. 
Their  -employment  marks  the  breaking  down  of  the 
Spanish  barriers  of  prejudice  against  woman's  em- 
ployment. The  male  Porto  Rican  fought  hard  against 
the  innovation,  but  acknowledges  now  that  the  in- 
novation has  been  justified  by  results. 

For  the  fiscal  year  last  reported  the  number  of 
messages  sent  was  286.386  and  the  receipts  $49,- 
114.07,  out  of  which  $35,199.61  must  be  deducted 
for  maintenance,  showing  $13,914.46  as  profit.  Con- 
sidering the  average  salary  paid,  even  at  the  humblest 
office,  and  the  topographical  difficulties  of  mainte- 
nance, a  profit  of  one-third  of  the  receipts  is  a 
creditable  comparison  with  any  of  the  large  systems 
in   the    United    States    proper. 

Dynamos  could  be  used  to  advantage  on  the  prin- 
cipal circuits.  Storage  batteries  with  rotary  trans- 
formers or  rotary  transformers  alone  will  soon  be 
installed  on  main  circuits.  The  Morse  code  is  used. 
Wires  are  all  single,  although  the  pressure  of  business 
will  soon  require  the  use  of  the  duplex  at  San  Juan, 
Ponce  and  Mayaguez,  on  the  San  Juan- May aguez 
circuit.     Spanish  residents  tried  hard  at  the  start  to 
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successfully  boycott  tlie  new  system  and  wanted  the 
old  register  scheme  restored.  They  watched  for 
"bulls"  and  mistakes  like  a  cat  watches  a  mouse. 
The  service,  by  its  admirable  efficiency,  however,  has 
compelled  universal  acknowledgment  that  the  insular 
government  telegrapii  system  is  in  every  way  ex- 
cellent. 

Telegraph  Hnes  parallel  the  tracks  of  the  San  Juan 
Railroad  Company  between  San  Juan  and  Carolina, 
San  Juan  and  Caniuy  and  Aguadilla  and  Ponce. 
Telephones,  however,  arc  used  for  dispatching  trains. 


Costs  and  Profits   of    Electric    Railways 

in  Germany.^ 

By  Frank  H.  Mason. 

The  enforced  publication  of  corporate  finances  and 
ihe  exhaustive  methods  by  which  municipal  ac- 
counts are  kept  and  made  public  in  Germany  have 
enabled  the  Association  of  Electrical  Engineers  to 
collect  and  formulate  some  highlv  interesting  sta- 
tistics on  the  financial  results  which  have  followed 
the  change  from  horse  to  electrical  traction  in  street 
railways  in  this  country-.  Although  this  transforma- 
tion began  later  here  than  in  Belgium  and  the  United 
States,  it  was  made  with  such  promptness  and  en- 
ergy that  within  a  period  of  four  or  five  years  the 
horse  car  practically  disappeared  from  Germany  and 
was  replaced  by  electrical  tramways  systems,  which 
traverse  all  the  cities  and  larger  towns  and  connect 
each  of  them  with  practically  every  village  and  ham- 
let in  a  large  and  constantly  extending  radius.  These 
systems  have  now  been  in  operation  long  enough  to 
supply  some  definite  data  as  to  the  profits  of  such 
enterprises  under  existing  conditions  in  Germany, 
which,  measured  by  average  street-railway  dividends 
and  the  market  value  of  their  shares,  have  been  in 
general  somewhat  disappointing.  The  net  fact,  which 
has  been  known  lo  investors  for  some  time,  and 
which  these  newly  formulated  statistics  confirm  and 
explain,  is  that  electric  street-car  lines,  while  serving 
the  public  infinitely  better  than  any  other  method 
of  city  and  suburban  transportation  yet  devised,  have 
proved  in  many  if  not  most  cases  less  lucrative  to 
shareholders  than  the  horse-car  lines  which  they 
replace.  There  arc  several  tangible  reasons  for 
this,  some  of  which  are  more  or  less  peculiar 
to  Germany.  Among  these  may  be  cited  the 
fact  that  most  German  municipalities  refused 
at  the  outset  to  permit  overhead  conductors  to 
be  used  in  important  or  centrally  located  streets, 
and  the  companies  were  therefore  forced  to  use 
a  costly  type  of  car  which  would  take  its  current 
in  the  suburban  streets  from  an  overhead  wire  car- 
rying a  voltage  suflicient  to  charge  at  the  same  time 
storage  batteries  of  sufficient  capacity  to  run  the 
car  through  the  central  districts  where  the  trolley 
wire  was  forbidden.  These  storage  batteries  were 
heavy  and  expensive,  they  deteriorated  steadily  and 
were  difficult  to  keep  in  order,  and  when  the  snow 
and  ice  of  winter  encumbered  the  tracks  they  failed 
so  utterly  in  Berlin,  Hanover  and  other  cities  that 
thousands  of  cars  equipped  with  them  had  to  be 
thrown  out  and  their  storage  batteries  removed.  It 
was  only  at  this  heivy  cost  that  the  overhead  trolley 
wire  secured  admission  to  the  central  districts  of 
several  German  cities,  and  there  are  even  yet  in 
Berlin  and  elsewhere  long  stretches  on  important 
avenues  where  it  is  tabooed  and  underground  con- 
ductors are  insisted  upon  as  indispensable. 

A  second  important  fact  in  this  connection  is  that 
German  municipalities  are  very  exacting  with  tram- 
way companies  in  respect  to  rates  of  fare,  paving 
and  all  the  other  specifications  of  their  franchises. 
Every  step  in  the  process  of  construction  is  subject 
to  the  inspection  and  control  of  the  city  engineers. 
Most  franchises  involve  the  responsibility  of  the 
company  of  laying  and  keeping  in  repair  the  pave- 
ment on  all  space  between  the  two  outer  rails,  a 
breadth,  in  case  of  double  tsacks.  of  12  to  15  feet  or 
more,  and  where,  as  in  Berlin,  the  pavement  is 
asphalt  laid  on  deep  foundations  of  rubble  and  ce- 
ment, this  becomes  a  heavy  item  in  the  cost  of  con- 
struction and  maintenance,  for  no  skill  and  expe- 
rience seem  able  lo  avert  the  necessity  of  frequent 
upheavals  for  purposes  of  repair,  in  which  asphalt 
and  cement  have  to  be  cut  out  with  cold  chisels 
driven  by  sledges,  a  slow  and  toilsome  operation. 

Moreover,  there  are  very  few  municipalities  in 
Germany  where  electric  "current  can  be  generated 
by  any  other  or  cheaoer  power  than  that  of  steam 
or  gas  engines,  and  no  form  of  steam  fuel  is  really 
cheap  in  this  country.  Although  a  very  few  of  the 
largest  central  stations  produce  electric  power  as  low 
as  iH  cents  per  kilowatt-hour,  in  most  others  the 
cost  averages  from  2V1  to  3%  cents,  and  in  certain 
small  stations  as  high  as  10  cents  per  kilowatt-hour. 
Estimated  by  the  ordinary  German  standard,  the 
power  consumption  per  car  varies  with  grade,  curves 
and  other  conditions  from  450  to  700  watt-honrs  per 
car-kilometer,  equal  (in  case  of  the  latter  figure) 
to   r.170  watt-hours  per  car-mile. 

Finally,  the  outlay  for  track  renewal  and  repair 
turns  out  here,  as  elsewhere,  to  be  unexpectedly 
heavy.  Tn  the  days  of  horse  cars  a  well-laid  track 
in  a  city  of  from  150.000  to  200,000  inhabitants  would 
last  from  a  dozen  to  15  years.  Now.  with  the  far 
heavier  and  more  frequent  cars,  the  rails,  especially 
at  curves,  wear  in  much  less  than  half  that  period 

I.  A  report  from  the  United  States  consul-general  nt 
Berlin,  Germany. 


until  the  wheel  flanges  are  found  running  on  the 
bottom  of  the  groove,  so  that  the  track  has  to  be 
taken  up  and  renewed.  Another  cause  of  frequent 
and  expensive  repairs  lay  in  the  fact  that  the  surface 
resistance  of  the  copper  bonds  with  which  the  rail 
ends  were  united  increased  rapidly  under  certain 
conditions,  until  their  use  was  largely  superseded 
by  the  better  system  of  welding  the  rail  joints  by 
means  of  electrical  heat  or  thermite. 

Still  another  increased  item  of  expense  has  been 
that  of  labor.  The  motormen  are  naturally  employes 
of  a  higher  grade  ihan^  horse-car  drivers,  and,  being 
■  well  organized. ,  they  have  been  able  to  compel  in- 
creased wages  and  lo  'shorten  working  hours,  until 
the  net  labor  cost  per  car-kilomelcr  is  more  than  50 
per  cent,  greater  than  in  former  years. 

To  all  this  is  to  be  added  the  fact  that  the  rates 
of  fare  in  most,  if  not  all,  German  cities  are  rigidly 
restricted  by  the  authority  granting  the  concession. 
In  Berlin, .  for  instance,  street-raihvay  fares  any- 
where within  city  limits  are  restricted  to  10  pfennigs 
iJ.38  cents),  and  for  the  same  sum  the  passenger 
may  ride  on  some  of  the  suburban  lines  any  distance 
up  to  seven  kilometers  (4-34  miles).  From  the 
latest  published  statistics,  it  appears  that  the  average 
street-railway  fares  paid  in  11  principal  German 
cities  during  the  year  1903  varied  from  2.2  cents 
each  at  Frankfort  to  2.72  cents  at  Hamburg,  the 
mean  average  for  Berlin  and  its  suburbs  being  2.35 
cents,  or  less  than  li.-'lf  the  usual  five-cent  fare  that 
prevails  generally  in  the  United  States.  To  com- 
plete the  restrictions  under  which  street  railways 
operate  in  this  country,  most  of  their  charters  con- 
lain  clauses  providing  that  from  a  prescribed  date 
the  company  shall  pay  to  the  municipality  a  portion 
of  its  surplus  after  disbursing  a  stipulated  per- 
centage as  dividends.  '  A  typical  contract  of  this 
kind  stipulates  that,  beginning  with  1903.  the  com- 
pany sliall  pay  to  the  city  35  per  cent,  of  its  surplus 
remaining  after  a  6\-i  per  cent,  dividend  has  been 
paid  to  stockholders,  and  50  per  cent,  of  the  surplus 
after  an  eight  per  cent,  dividend.  M'any  charters 
further  provide  that  after  being  operated  by  the 
companies  for  a  specified  term  of  years  the  whole 
installation,  tracks,  power  plant,  and  equipment,  shall 
revert  in  fee  simple  to  the  municipality  which  has 
granted  to  the  corporation  for  a  term  of  years  the 
use  of  its  streets. 

The  total  length  of  German  street  railways  at  the 
close  of  1902  was  1,906  miles,  of  which  346  miles,  or 
about  iS  per  cent.,  were  under  municipal  ownership. 
Of  the  latter,  65  miles  were  leased  to  individuals, 
leaving  2S1  miles  of  lines  operated  directly  by  the 
municipalities.  The  four  longest  municipal  lines  are 
at  Frankfort.  26%  miles;  Diisseldorf,  25  miles;  Mu- 
nich, 29  miles,  and  Cologne,  40  miles.  It  does  not 
appear  that  fares  over  these  lines  are  lower,  but.  on 
the  contrary,  that  ihey  are  rather  higher  than  those 
charged  on  similar  lines  worked  by  individuals  or 
corporations.  In  Nuremberg,  for  example,  the  prin- 
cipal street  railway'  charged,  under  private  manage- 
ment, a  uniform  lo-pfennig  (2.3S-cent)  rate,  until 
the  cit}',  in  order  to  complete  a  zone  system,  took 
over  the  private  line  and  thereupon  increased  the 
rate  of  fare.  On  the  whole,  it  cannot  be  said  that 
experience  has  increased  public  sentiment  in  Ger- 
many in  favor  of  municipal  management  of  street 
railways,  and  several  cities — among  which  is  Barmen 
— which  built  their  own  lines,  are  now  considering 
the  plan  of  leasing  them  to  private  companies. 

By  far  the  largest  and  most  important  corporation 
of  this  kind  in  Germany  is  the  Great  Berlin  Street 
Railway  Company,  which,  with  its  various  branches, 
operates  200  miles  of  track,  of  which  144  miles  are 
owned  and  the  remainder  are  controlled  by  the  com- 
pany. On  its  own  lines  the  Grosse  Berliner  ran 
last  year  40,400,000  car-miles  and  carried  2g5.ooo.ooo 
passengers,  whose  fares  aggregated  $7,025,000.  The 
total  capital  of  the  company  is  100,082.400  marks 
($23,819,611)  ;  its  shares  arc  today  worth  184.  and 
its  3Vi;  per  cent,  bonds  arc  quoted  at  09.40.  This, 
however,  is  the  status  of  an  exceptionally  powerful 
and  ably  managed  company  in  a  large,  level  city,  and 
is  quite  above  the  average  financial  condition  of 
street-railway  companies  elsewhere  in  Germany,  most 
of  which  have  to  be  satisfied  with  four  and  five  per 
cent,   net   earnings   on   their  stock. 

The  Berlin  company  is  at  present  in  litigation  with 
the  city  over  a  question  which,  as  it  involves  the 
important  point  whether  a  municipality  may  grant 
franchises  to  new  companies  on  streets  already  oc- 
cupied by  another  leasee,  has  a  certain  pertinent  in- 
terest in  this  connection.  About  two  years  ago  there 
was  opened  for  traffic  the  so-called  elevated  and 
underground  railway,  a  double-track  electric  line  of 
the  most  perfect  construction  and  appointment,  with 
two  arms  or  branches  running  from  a  central  station 
to  points  in  the  eastern  and  western  parts  of  the  city. 
Trains  of  three  cars  run  over  these  branches  at  in- 
tervals of  three  to  five  minutes,  and  at  such  speed 
as  to  traverse  a  distance  of  2V2  miles  in  about  10 
minutes.  The  line  is  very  popular  and  carries  an 
immense  and  steadily  growing  traffic,  which  naturally 
trenches  more  or  less  upon  the  business  of  the  surface 
lines  which  belong  to  the  Grosse  Berliner.  In  or- 
der to  reach  a  still  more  central  and  crowded  portion 
of  the  city,  the  new  company  asks  authority  to 
extend  its  subterranean  main  stem  from  the  present 
terminus  at  the  Potsdam  railway  station  north- 
eastward to  a  point  beyond  the  river.  To  this  the 
Great  Berlin  company  objects,  and  the  municipality 
has  applied  to  the  courts  to  confirm  its  authority  to 
disregard  the  protest  and  grant  the  franchise  for 
what  would  l>e  an  important  public  improvement. 


The  one  all-controlling  fact  which  has  enabled 
street  railways  in  Berlin  and  other  German  cities 
lo  make  head  against  the  exacting  requirements  of 
municipalities  and  the  enormous  cost  of  conversion 
from  horse  to  electric  traction,  with  the  increased 
outlay  for  labor,  workmen's  insurance,  paving  and 
other  expenditures,  has  been  the  phenomenal  increase 
in  business,  particularly  in  the  suburban  traffic  in  all 
the  larger  towns,  which  has  come  with  the  increased 
speed,  the  greater  frequency  of  service,  the  better 
ventilation,  space  and  comfort  of  electric  cars. 
Whole  suburbs  have  been  built  up  within  a  few 
years  by  the  inlluence  of  a  single  well-managed  tram- 
way line,  which  carries  a  legion  of  men  and  women 
to  and  from  their  daily  toil  iri  the  city,  more  quickly 
and  cheaply  than  the  horse  car  could  transport  them 
half  the  same  distance.  And  although  the  electric 
street  railways  of  Germany,  under  the  conditions  ' 
above  described  are  but  moderately  remunerative  to 
shareholders,  they  hold  a  high  place  among  the  potent 
influences  of  modern  civilization. 


The  Law  of  Electric  Supply  in  Great 
Britain. 

[From  the  London  correspondent  of  the  Western  Electrician.) 

For  many  years  now  it  has  been  felt  that  there 
have  been  several  serious  drawbacks  in  electrical 
legislation  in  Great  Britain.  The  last  act  passed  by 
Parliament  relating  tc  the  supply  of  electricity  was 
as  long  ago  as  1888.  and  although  vast  strides  ha\e 
since  been  made  in  the  industry,  no  efltort  has  been 
made  to  keep  pace  \\ith  this  advance  so  far  as  leg- 
islation is  concerned.  The  need  for  reform  was  con- 
stantly, although  more  or  less  indirectly,  being 
brought  lo  the  notice  of  the  government,  and  in 
1902  a  powerful  deputation  from  the  Institution  of 
Electrical  Engineers  waited  upon  the  president  of 
the  Board  of  Trade  and  laid  its  grievance  before  him. 
In  1903  the  Board  of  Trade  introduced  in  Parlia- 
ment a  bill  called  "The  Supply  of  Electricity  Bill," 
but  at  such  a  late  period  in  the  session  that  the 
crowded  state  of  other  public  business  in  Parliament 
necessitated   its   abandonment. 

This  year  the  bill  was  revived  and  considerable 
progress  made  with  it.  It  has  already  passed  the 
House  of  Lords  after  considerable  discussion  and 
amendment,  and  as  there  is  no  reason  to  anticipate 
any  serious  opposition  in  the  House  of  Commons,  it 
is  believed  that  it  will  pass.  Therefore  a  brief  com- 
parison between  the  existing  state  of  things  and  that 
proposed  under  the  new  act  may  be  of  interest. 

In  the  first  plage  a  large  reduction  in  the  cost  of 
obtaining  parliamentary  powers  for  supplying  elec- 
tricity is  contemplated,  inasmuch  as  it  is  provided 
that  the  provisional-order  system  shall  be  extensively 
used.  This  means  that  all  differences  between  pro- 
moters and  opponents  are  settled  at  a  meeting  held 
under  the  auspices  of  the  Board  of  Trade,  and  that 
when  Parliament  is  asked  to  confirm  the  decision  of 
the  board  it  is  almost  invariably  a  formal  matter 
only.  At  present,  under  a  large  number  of  condi- 
tions, application  has  to  be  made  direct  to  Parlia- 
ment, and  if  the  proposal  is  opposed  it  necessitates 
two  expensive  inquiries  before  committees.  The  new 
method  of  procedure  would  consequently  place  a 
much  larger  authority  upon  a  single  public  body, 
and  to  this  it  is  not  unnatural  that  some  dissatisfac- 
tion has  been  expressed.  This  opposition  has  also 
been  strengthened  because,  as  can  quite  be  imagined, 
the  measure,  aiming,  as  it  does,  at  an  equality  of 
advantage  as  betw-een  private  companies  and  local 
authorities,  takes  away  something  with  one  hand 
and  more  than  repays  it  with  the  other.  This  fact 
has  been  responsible  for  a  lars^e  amount  of  the  oppo- 
sition, as  both  sides,  with  a  selfishness  which  is 
sometimes  termed  business  instinct,  refused  to  par- 
take in  whatever  disadvantage  might  be  put  upon 
them,  at  the  same  time  willingly  accepting  anything 
giving  them  a  gain  over  their  present  status. 

The  hill  consists  of  11  working  clauses,  the  first 
of  which  wag  about  the  only  one  upon  which  both 
the  companies  and  the  municipalities  found  them- 
selves in  agreement.  The  clause  has  reference  to 
land  used  for  generating  stations,  and  a  great  deal  of 
discussion  and  litigation  has  taken  place  during  the 
present  year  in  this  connection.  The  rather  anom- 
alous position  exists  that  an  electrical  undertaker 
having  purchased  some  land  by  agreement  and  erect- 
ing thereon  a  generating  station,  the  owners  of  prop- 
erty on  the  adjoining  land  belonging  to  the  same 
landlord  can  sue  the  electricity  works  for  nuisance  by 
vibration  and  actually  obtain  an  injunction  restrain- 
ing the  operation  of  the  works.  Two  such  cases  hap- 
pened this  year,  and  ihe  result  was  that  the  owners 
of  the  electricity  woiks  were  compelled  to  buy  up 
the  neighboring  property  at  an  enormously  enhanced 
value.  If,  on  the  o'her  hand  (but  it  seldom  hap- 
pens), the  land  for  the  generating  station  is  pur- 
chased under  an  act  of  Parliament  by  compulsion, 
I  lie  neighbors  can  only  secure  an  injunction  against 
the  works  if  negligence  is  proved.  Therefore  clause 
one  places  in  the  hands  of  the  Board  of  Trade  the 
power  to  grant  the  compulsory  acquisition  of  land, 
with  its  consequent  advantages,  after  a  full  inquiry 
into  the  facts. 

Clause  two  is  of  local  interest,  but  clause  three 
for  the  first  time  allows  the  Board  of  Trade  to  grant 
provisional  orders  to  a  "bulk"  supply  authority  to 
supply  electrical  en-:;rgy  to  an  existing  electrical  au- 
thority' if  necessary  under  compulsion.  At  present 
this  can  only  be  done  by  the  authority  of  Parliament, 
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and  if  the  consent  of  the  local  authority  be  withheld, 
this  might  be  fatal  to  the  chances  of  the  scheme. 

The  right  of  purchase  of  electric-supply  companies 
by  municpalities  has  been  a  difficult  question  oi 
late  years,  owing  to  the  fact  that  many  companies 
supply  more  than  one  local  authority,  and  also  to  the 
fact  that  some  companies  have  their  generating  sta^ 
tions  outside  the  area  of  supply,  thus  leaving  only 
the  mains  and  perhaps  the  sub-stations  liable  to  pur- 
chase by  the  local  authority'.  This  combination  of 
circumstances  has  had  the  tendency  to  nullify  the 
whole  of  the  effect  of  the  section  of  the  existing 
acts  relating  to  purchase,  and  a  very  necessary  re- 
form has  been  introduced  into  clause  four  of  the 
present  bill.  In  the  first  place  the  Board  of  Trade 
may,  at  its  discretion,  after  full  inquiry,  exclude  the 
application  of  the  purchase  clause  from  any  under- 
taking. Further  it  is  provided  that  a  number  of 
local  authorities  may  combine  in  order  to  purchase  a 
company  which  supplies  the  whole  of  them,  and 
finally  any  company  having  under  a  special  act  of 
Parliament  erected  a  generating  station  outside  its 
area  of  supply  shall  not  be  liable  to  purchase  without 
its  consent. 

A  most  contentious  clause  was  clause  six,  which 
lays  it  down  that  the  Board  of  Trade  may  dispense 
with  the  consent  of  any  local  authority  to  an  appli- 
cation by  a  company  to  supply  electricity  within  the 
Area.  This  power  of  veto  in  the  hands  of  local 
authorities  has  been  a  fruitful  cause  of  the  back- 
wardness of  applications  of  electricity  so  often  to 
be  seen  in  many  towns  in  Great  Britain,  more 
especially  in  the  matter  of  tramw-ays.  To  the  0['di- 
nary  person,  with  prejudices  neither  w^ajs  it  passes 
the  understanding  whj'  a  municipality  should  object 
to  a  scheme  relating  to  its  district  and  proposed  by 
a  company  being  heard  by  an  impartial  tribunal  upon 
its  merits.  The  chances  are  all  in  favor  of  the 
scheme  being  rejected  if  any  fair  reason  is  put 
against  it  by  the  local  authorities.  In  tramway  mat- 
ters a  scheme  wnll  not  be  looked  at  by  Parliament 
unless  the  consents  of  the  local  authorities  concerned 
are  forthcoming-  Therefore  all  interested  in  the 
electrical    industry  welcome  this   clause. 

The  remaining  clauses  relate  tc  matters  of  detail, 
involving  no  important  principle.  The  general  trend 
of  the  bill  is  to  meet  a  condition  of  affairs  which  has 
arisen  since  the  passing  of  the  Electric  Lighting  Acts 
of  1882  and  1S8S  and  which  could  not  possibly  have 
been  foreseen  at  those  dates.  The  complaint  has  been 
that  it  is  so  long  delayed.  Even  now  [July  27th] 
since  the  bill  above  referred  to  was  passed  by  a 
House  of  Lords  committee  a  fortnight  ago,  nothing 
further  has  been  done,  and  there  is  a  fear  that  after 
all  it  may  not  be  passed  into  law  this  session.  There 
is  a  genuine  complaint  against  such  measures  being 
brought  in  at  the  fag  end  of  a  session.  Whether  a 
change  of  government  will  bring  about  an  improve- 
ment remains  to  be  seen.  G. 


CORRESPONDENCE. 


Obstacle  for  Trackless  Trolley  Company. 

If  the  opinion  of  the  attorney-general  of  Pennsyl- 
vania is  to  become  general  throughout  the  country 
trackless-trolley  companies  may  for  some  time  ex- 
perience considerable  difficulty  in  securing  charters 
for  the  promotion  of  their  enterprises.  Governor 
Pennj^packer  of  Pennsylvania  has  recently  been  ad- 
vised by  Attorney-general  Carson  not  to  issue  a 
charter  to  the  Sayer  Trackless  Trolley  Company, 
w^hich  proposed  to  operate  trackless  cars  in  Bradford 
County,  on  the  ground  that  there  is  no  law  to 
authorize  the  chartering  of  such  a  corporation,  and 
it  would  not  come  under  the  various  laws  governing 
street  railways.  Mr.  Carson  says:  "All  existing 
companies  are  subject  to  restraint.  This  proposed 
new  company  would  be  without  restraint.  No  statute 
applies  to  it.  It  is  not  a  railway  nor  a  railroad,  nor 
an  omnibus  line.  If  it  were  attempted  to  subject  it 
to  restraint  of  existing  statutes,  it  might  be  found 
that  no  statute  could  be  judiciously  stretched  to 
cover  it,  hence  a  gigantic  creature  of  the  state's  crea- 
tion had  risen  to  roam  at  will,  uncontrollable,  because 
beyond  the  reach  of  the  law."  . 


New  Telephone-cord  Manufacturing 
Company. 

The  Runzel-Lenz  Electric  Manufacturing  Company 
has  recently'  been  organized  under  the  laws  of  the 
state  of  Illinois  for  the  purpose  of  manufacturing 
telephone  and  switchboard  cords  and  switchboard 
cables.  The  plant  is  located  at  97-101  South  Clinton 
Street,  Chicago,  and  is  eauipped  with  the  most  mod- 
ern and  expensive  machinery  for  manufacturing  cords 
and  cables.  It  is  the  purpose  of  this  company  to 
manufacture  the  highest  class  of  goods  at  moderate 
prices.  This  company  is  now  in  a  position  to  supply 
the  trade  in  general.  It  consists  of  W.  L.  Runzel  and 
J.  M.  Lenz.  Mr.  Runzel  has  been  actively  engaged 
in  the  electrical  field  for  a  period  of  16  years  and  his 
experience  in  the  cord  and  cable  branches  has  cov- 
ered a  W"ide  range.  For  the  last  two  years  he  has 
been  superintendent  of  the  Stromberg-Carlson  Tele- 
phone Manufacturing  Companv's  cable  plant  at  Roch- 
ester, N.  Y.  Mr.  Lenz  has  been  identified  with  the 
leading  Independent  telephone  manufacturers  for  a 
period  of  eight  years.  Every  prospect  of  success 
w'aits  on  this  new  and  enterprising  company. 


Great  Britain. 

London,  July  26. — The  government  has  just  intro- 
duced a  bill  havmg  reference  to  the  granting  of 
license  for  the  erection  of  space-telegraph  installa- 
tions. It  applies  to  the  whole  of  the  British  Islands 
and  to  air  British  ships  while  on  the  high  seas  or 
in  the  territorial  waters  abutting  on  the  coast  of  the 
British  Islands.  The  licenses,  which  must  be  ob- 
tained, will  be  granted  by  the  postmaster-general 
with  the  consent  of  the  Admiralty,  the  Army  Council 
and  the  Board  of  Trade,  and  will  be  for  such  period 
as  the  postmaster-general  may  determine.  The  pen- 
alty laid  down  for  not  obtaining  a  license  is  $50  for 
a  first  conviction  and  $500  for  a  conviction  on  indict- 
ment, or  imprisonment.  Any  apparatus  so  used 
without  a  license  will  be  liable  to  be  forfeited.  The 
government  has  already  very  wide  powers  under  the 
telegraph  acts,  and  by  some  it  is  thought  that  the 
space-telegraph  act  above  mentioned  is  superfluous, 
but  apparently  this  is  not  the  view  of  the  advisers 
to  the  government.  The  object  of  the  bill  as  officially 
set  forth  is  to  give  the  government  control  over 
space  telegraphy  in  order  to  preclude  its  improper  use 
in  time  of  war  or  in  any  other  national  emergency. 
It  is  presumed  that  all  British  ships  carrying  outfits 
now  v/ill,  should  the  bill  pass  into  law  this  year,  have 
to  obtain  licenses  to  continue  w^orking.  Even  experi- 
mental apparatus  will  have  to  be  licensed. 

In  view  of  the  general  tendency  there  is  nowadays 
to  submit  so  many  matters  to  artibration  for  settle- 
ment the  following  figures  will  be  interesting.  They 
relate  to  the  arbitration  which  decided  the  price  which 
the  Mar-ylebone  Borough  Council  had  to  pay  to 
the  Metropolitan  Electric  Supply  Company  for  the 
portion  of  the  company's  undertaking  within  the 
Marylebone  boundaries.  The  total  costs  in  round 
numbers  was  $167,500,  and  of  this  the  lawyers  took 
$62,500  and  the  expert  witnesses  $46,250.  The  ten- 
ders for  the  council's  new  undertaking  have  now 
been  obtained,  and  Messrs.  C.  A.  Parsons,  the  turbine 
builders,  were  the  successful  bidders  for  the  electrical 
machinery,  tenders  also  having  been  sent  in  by  the 
Westinghouse  company  and  the  British  Thomson- 
Houston   Company  among  others. 

The  question  of  converting  the  horse  tramways  in 
the  north  of  London  to  electrical  traction  has  always 
presented  some  difficulty  to  the  London  County  Coun- 
cil. The  three  parties  concerned  are  the  London 
County  Council,  the  various  borough  councils  and  the 
company  to  which  the  lines  are  leased.  The  latter, 
quite  naturally,  have  always  resisted  the  conduit  sys- 
tem, first  on  the  score  of  expense  and  also  because 
the  trolley  system  would  enable  intercommunication 
with  an  extensive  system  just  being  put  into  opera- 
tion outside  the  county  of  London.  The  County 
Council  originally  favored  the  conduit  system  and 
agreed  with  the  borough  councils  to  this  effect. 
But  probably  on  account  of  their  experience  in  the 
south  of  London  the  council  is  inclined  to  consider- 
ably modify  its  former  attitude,  and  as  a  matter  of 
fact  has  come  to  something  like  an  agreement  with 
the  company  in  the  matter,  much  to  the  indignation 
of  the  borough  councils.  And  the  embarrassing  part 
of  the  whole  business  is  that  the  trolley  system  can- 
not be  installed  without  the  consent  of  the  borough 
councils.  But  it  is  only  another  example  of  a  state 
of  things  that  has  retarded  the  electrical  industry  in 
several  directions  in  Great  Britain  in  the  past. 

Great  diversity  of  opinion  exists  at  the  present 
time  in  Great  Britain  as  to  the  necessity  for  a  depre- 
ciation fund  in  connection  with  municipal  electrical 
undertakings,  and  those  that  agree  that  some  such 
fund  is  necessary  are  by  no  means  agreed  as  to  the 
exact  percentage  which  should  be  set  aside  year  by 
year.  A  special  committee  was  appointed  by  the 
Hudderfeld  corporation  a  short  time  ago  to_  inquire 
into  the  finances  of  the  tramway  undertaking  and 
they  report  it  as  an  absolute  necessity  that  three  per 
cent,  per  annum  on  capital  outlay  should  be  set  aside 
as  a  depreciation  fund,  regardless  of  receipts.  It_  is 
also  put  forward  that  this  should  be  materially  in- 
creased in  the  future  before  any  sums  are  voted  from 
the  profits  for  the  relief  of  the  rates,  as  otherwise 
portions  of  the  track  and  plant  will  require  renewal 
long  before  they  are  paid  for. 

The  British  Association  for  the  Advancement  of 
Science  sent  a  powerful  deoutation  to  wait  upon  the 
prime  minister  last  week  with  the  object  of  invoking 
his  aid  toward  securing  some  kind  of  state  aid  for 
universities.  As  usual,  it  ended  with  a  promise  to 
consider  the  matter,  but  as  it  is  practically  certain 
that  a  general  election  wall  take  place  in  the  autumn 
it  looks  as  if  the  effort  will  have  been  wasted.        G. 


New  York. 


New  York,  August  6. — It  is  officially  announced 
this  morning  that  cars  will  run  over  the  WiUiams- 
burg  Bridge  on  October  ist. 

Mayor  McClellan  on  Tuesday  signed  the  fran- 
chise of  the  Westchester  Companv  for  a  system  of 
electric  trolleys  in  the  Bronx.  Those  interested  in 
the  rival  Port  Chester  scheme  have,  however,  not 
reached  the  end  of  their  legal  resources  and  threaten 
to  contest  the  legality  of  the  new  charter.  Many 
Bronx  residents  think  that  there  is  ample  room 
for  both  systems  should  they  be  faithfully  carried 
out  and  not  merely  held  over  to  prevent  the  operation 
of  other  possible  franchises.  One  of  the  conditions 
of  the  granting  of  the  application  of  the  Westchester 
Company  is  that  provision  must  be  made  in  the  com- 


pany's conduits  for  three  cables  for  police  and  other 
official  telephone  wires,  as  required  by  the  Board 
of  Aldermen  from  time  to  time. 

The  New  York  Central  railroad  has  filed  plans 
for  an  immense  power  house  about  a  mile  from 
Glenwood  station.  The  building  will  be  similar  to 
that  under  construction  at  Port  Morris,  and  the 
architect,  Charles  Wellesley  Smith,  promises  that  the 
foundations  will  be  completed  by  January  i,  1905. 
This  is  the  fourth  or  fifth  power  house  planned  by 
the  New  York  Central,  whose  officials,  by  the  way, 
are  chary  in  giving  out  information  for  publication. 

The  New  York  and  Rockaway  Beach  Railroad 
CompsLuy,  which  is  to  ajl  intents  and  purposes  the 
Long  Island  railroad,  has  renewed  its  lease  with 
the  Long  Island  railroad  for  50  years.  The  New 
York  and  Rockaway  Beach  company  operates  the 
two-track  trestle  line  across  Jamaica  Bay,  and  in 
the  course  of  the  coming  winter  the  whole  length 
of  the  trestle  will  be  Widened  for  four  tracks.  By 
the  beginning  of  the  holiday  season  of  1905  the 
trains  will  be  run  by  electricity. 

The  Interborough  Rapid  Transit  Company  has 
just  constructed  a  bridge  between  its  Eighteenth 
Street  elevated  station  on  Sixth  Avenue  and  the  ad- 
jacent Siegel-Cooper  dry-goods  store.  This  is  a 
notable  innovation  and  should  be  quite  a  valuable 
asset  for  the  store. 

Ex-deputy  Police  Commissioner  Piper  before  the 
expiration  of  his  term  of  office  visited  London  and 
Chicago,  and  as  a  result  formulated  a  scheme  of 
traffic  regulation  for  this  city.  The  Piper  methods 
have  been  tried  piecemeal  and  found  satisfactorj', 
and  they  are  now  to  be  systematically  applied  in  the 
lower  part  of  the  city.  One  of  the  new  regulations 
provides  that  heavy  trucks  must  not  move  along 
the  surface  car  tracks.  The  last-named  rule  has 
been  strongly  urged  by  the  Merchants'  Association, 
which  is  now  taking  action  on  the  state  railroad 
commissioners'  report  on  traffic  improvement  The 
merchants  urge  that  longer  surface  cars  should  be 
installed  in  Manhattan.  This  agitation  has  inspired 
a  humorist  to  prophesy  that  the  coming  cars  will 
ultimately  stop  at  two  blocks  at  once  and  that  the 
number  of  the  street  will  depend  upon  which  end 
of  the  car  is  used  for  alighting. 

A  committee  of  owners  of  property  around  Pros- 
pect Park,  Brooklyn,"  has  petitioned  Mayor  McClel- 
lan to  take  steps  to  bring  about  speed-regulations  for 
the  Brooklyn  Rapid  Transit  cars.  The  Prospect 
Parkers  want  the  speed  limited  to  eight  or  10  miles 
an  hour,  and  suggest  that  an  indicator  be  placed  in 
each  car  to  show  the  speed  in  miles  per  hour  at  any 
moment  of  motion.  This  complaint  is  really  curious, 
for  the  Brooklyn  Rapid  Transit  surface  cars  have 
long  had  the  reputation  of  being  the  slowest-moving 
cars  in  Greater  New  York. 

Sufficient  consents  have  been  obtained  to  authorize 
the  laying  of  a  track  along  the  Thomson  Avenue  and 
Hoffman  Boulevard  in  Long  Island  City,  so  that 
an  entirely  new  section  of  Queens  Borough  can  be 
traversed  by  the  New  York  and  Queens  County 
railroad.  Long  Island  City  will  thus  be  connected 
with  Jamaica. 

The  famous  Brooklyn  Bridge,  built  21  years  ago, 
is  now  considered  by  experts  to  be  carrying  the 
utmost  traffic  it  will  bear.  The  tw^o  lines  of  surface 
cars  run  day  and  night  during  busy  times  at  a 
headway  of  only  102  feet,  and  there  is  besides  heavy 
traffic  on  the  two  elevated  tracks.  These  lines  are  all 
worked  by  electricity,  but  two  duplicate  sets  of 
metals  accommodate  the  cable  cars  which  are  still 
used  for  local  bridge  traffic.  There  is  also  the  foot- 
passenger  promenade  and  the  two  roadways  for 
vehicles.  Constant  attention  is  needed  to  keep  the 
bridge  in  good  condition  and  it  is  practically  certain 
that, the  structure  will  have  to  be  rebuilt  in  a  few 
years. 

The    lockout    ordered    for    next    M'onday    by    the 
Building    Trades     Employers'    Association     of    this 
city  will  affect  about  2,500  electrical  workers.    There 
are   indications  that  the  painters,   whose  action   has  • 
occasioned   the   lockout,    will    surrender. 

The  New  York  Edison  Company  announces  that 
its  aggregate  installation  on  Manhattan  Island  is 
approaching  the  equivalent  of  3,000,000  i6-candle- 
power   lamps. 

Justice  McCall  of  the  Supreme  Court  has  dissented 
from  the  view  that  electric  switches,  wires  and  meters 
are  real  estate,  and  has  accordingly  reduced  the  tax 
assessment  of  the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn  (controlled  by  the  New  York 
Edison  Company)  from  $1,664,850  to  $364,580,  and 
has  also  wiped  out  an  assessment  of  $80,000  on  this 
corporation's   real   property   for   the  year    1900. 

The  law  which  prohibits  automobiles  to  be  taken 
on  to  ferry  boats  under  their  own  power  does  not, 
apparently,  affect  electrically-driven  vehicles.  The 
object  of  the  regulation,  which  is  now  being  enforced, 
is  to  protect  the  ferry  boats  against  fire  risks,  and 
the  gasoline  supply  has  to  be  disconnected  before 
an  automobile  can  be  put  on  board. 

John  D.  Rockefeller  is  now  making  honey  (as 
well  as  money)  in  an  indirect  way  by  electricity. 
Mr.  Joseph  H.  M.  Cook  has  a  scientific  apiary  at 
Essex  Falls,  N.  J.,  and  feeds  the  bees  on  glucose 
manufactured  at  the  New  York  Glucose  Company's 
factory  at  Edgewater,  N.  J.  This  company,  with 
an  invested  capital  of  about  $4,000,000.  is  controlled 
by  Mr.  Rockefeller.  At  this  factory  electric  ma- 
chinery equivalent  to  5,000  horsepower  has  been 
installed,  and  produces  a  daily  output  -of  12,000  bar- 
rels of  glucose  and  by-products. 

Madeline  Brooks,  a  young  woman  w-ho  some  time 
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ago  obiaiiied  compciualion  for  injuries  sustained  l>y 
falling  from  a  Coney  Island  car.  has  been  arrested 
at  Syracuse.  N.  Y..  arid  now  admits  that  she  mal<cs 
a  business  of  falling  olT  cars  and   feigning  injuries. 

\V.  S.  Mears  and  New  York  associates  have  or- 
ganized the  Mears  Ear  Phone  Company,  with  a  cap- 
ital  of   $100,000. 

President  William  H.  Baldwin.  Jr..  of  the  Long 
Island  railroad  is  .satisfactorily  recovering  from  the 
effects  of  his   recent  operation. 

The  estate  of  the  late  William  C.  Whitney  has 
been  valued  at  over  $21,000,000.  Among  Ifr.  Whit- 
ney's personal  property  were  large  numbers  of  shares 
in  the  Electric  X'ehicje  Company,  the  Nassau  Light 
and  Power  Companv.  and  the  Public  Service  Coqio- 
ration:  but,  contrarv  to  eNpectation,  >lr.  Whitney 
did  not  hold  anv  '^f  the  stock  in  the  Metropolitan 
street  railway  at  the  time  of  liis  death.  The  death 
duties  on  the  estate  amouiued  to  $222,222. 

Norman  McCarty  of  the  .\merican  Diesel  Engine 
Company  will  return  to  New  York  on  the  loth  insi. 
from  a  prolonged  Iwsincss  trip  out  West.  Mr.  .Mc- 
Carty has  sold  a  large  iiumher  of  engines  for  the 
in.stallation    of'  small    electric    plants. 

The  W.  C.  Yoshurgh  Manufacturing  Company, 
which  makes  a  specialty  of  electric  fi.xtures.  has  re- 
moved to  a  new  and  commodious  factory  and  show- 
rooms at  St.  Mark's  and  Lnderhill  .\venues.  Brook- 
lyn. The  firm's  New  York  showroom  remains  al 
23   West  Twenty-fourth   Street. 

The  Downward  Electric  Light  Compaiiy  has  re- 
moved from  225  Fourth  .\veinie.  to  32  Union  S<|uarc. 
a  distance  of  two  blocks  The  new  office  is  fitted 
up  with  every  modern  improvement,  and  is  in  an 
entirely  new  skyscraper.  Mr.  James  C.  Wornily 
continues  in  chajge.  but  is  at  present  on  a  well- 
earned   vacation.  , 

Some  ingenious  new  electric  devices  have  been  put 
in  at  the  "Galveston  Flood."  a  popular  entertain- 
ment place  at  Coney  Island. 

The  New  York  office  of  the  London  Times.  22=, 
Fourth  .-Kvenue.  has  a  telephone  in  every  room,  or 
11  extensions  altogether.  .\t  the  New  York  Edison 
Company's  general  offices.  55  Duane  Street,  the  rule 
is  to  have  a  telephone  at  eveo'  desk.  In  the  con- 
tract department  there  are  18  instruments  in  use. 
and  two  of  the  larger  desks  have  two  instruments 
apiece.  Even  the  mailing  clerk 'has  a  telephone  al 
his  elbow.  This  seeming  extravagance  is  fully  justi- 
fied by  experience. 

The  New  Y'ork  and  New  Jersey  Distributing  and 
Circulating  Company,  more  often  characterized  as 
the  "poolroom  syndicate,"  obtained  an  order  on  Fri- 
day for  the  restitution  of  its  telephone  service.  The 
instruments  were  seized  by  the  police  in  May.  and 
although  the  police  failed  to  sustain  their  charges. 
the  telephone  company  refused  to  continue  its  serv- 
ice. D.   W.   W. 


Light  and  Power  Company  have  decided  upon  a 
$io,ooo.oco  bond  issue  to  be  protected  by  a  mortgage. 
Part  of  the  issue  will  be  used  to  retire  outstanding 
bonds.  The  greater  part  will  he  used,  lunvever,  in 
carrying  out  projected  and  actual  improvements. 
The  company  has  also  lately  secured  several  large 
steam-heating  contracts.  L. 


The  Mutual  Telephone  Company,  which  was  re- 
cently organized  at  Waxahachie.  Texas,  will  build 
a   telephone  line  to  Dallas  and  other  places. 

w.  n.  H. 


New  England. 

Boston,  .\ugust  6. — The  Norfolk-Western  Street 
Railway  Company's  property  was  sold  at  Dedham 
last  Wednesday  to  Fred  S.  Gore,  a  well-known  Bos- 
ton contractor  and  caver,  for  $18,100.  The  sale  was 
decreed  by  the  L'nited  States  Circuit  Court,  and  is 
subject  to  a  mortgage  for  $100,000,  held  by  the  Bea- 
con Trust  Company.  The  road  had  been  in  the  hands 
of  receivers   for  a  number  of  w'eeks. 

A  special  parlor  car  constructed  for  President 
William  .\.  Bancroft  and  his  associate  directors  of 
the  Boston  Elevated  Street  Railway  Company  niade 
a  record  run  a  few  days  ago  with  a  party  of  officials 
aboard,  speeding  from  Boston  to  Lynn,  where  there 
is  a  stretch  of  track  across  the  Lynn  marshes  for 
a  few  miles  with  no  speed  limitations  set  upon  it.  at 
the  rate  of  ~2  miles  an  hour. 

.\  disastrous  head-on  collision  occurred  on  August 
1st  near  Southboro  on  the  Boston  and  Worcester 
Railway  Company's  line.  Neglect  to  wait  at  a  turn- 
out was  followed  by  the  accident,  and  an  investiga- 
tion to  fi.x  the  blame  therefor  is  in  progres.s.  One 
woman  passenger  was  killed;  the  motorman  of  one 
of  the  cars  sustained  fatal  injuries,  dying  on  Thurs- 
day: a  young  Boston  actress  was  injured  so  badly 
as  to  necessitate  amputation  of  one  of  her  legs,  and 
nearly  a  score  of  others  required  medical  treatment, 
some  being  at  the  hospital  still  in  a  serious  con- 
dition. B. 


Southeastern  States. 

Charlotte,  N.  C.  .■\ugust  6. — The  town  of  New- 
berry, S.  C,  has  purchased  from  the  General  Elec- 
tric Company  a  new  outfit  for  lighting  the  town, 
consisting  of  two  dynamos,  sixty-five  street  lights. 
switchboard,  etc.      The  new  system  cost  $5,905. 

It  is  said  that  an  electric  railway  will  be  con- 
structed from  Eagles  Nest,  a  suuTTier  restirt.  In 
Waynesville.  N.  C.  a  distance  of  five  miles.  Benja- 
min Sloan,  proprietor  of  the  I  ley  ward  White  Sul- 
phur Springs  at  Waynesville,  is  one  of  the  pro- 
moters. 

The  directors  of  the  Catawba  Power  Company  al 
Fort  .Mill,  S.  C„  at  a  recent  meeting,  decided  to 
increase  their  capital  stock  from  $750,000  to 
$S.i0.ooo. 

It  is  announced  that  the  Knoxville  Traction  Com- 
pany of  Knoxville,  Tenn.,  will  expend  $500,000  in 
1)uilding  an  electric  railway  through  West  Knox- 
ville, and  iliaking  improvements  on  the  system  and 
purchasing  new  cars. 

The    stockholders    of    the    Binningliain    Railway. 


Texas  and  Mexico. 

-Austin.  Texas,  .\ugust  4. — The  Arlington  Light 
and  Power  Company  has  been  organized  for  the 
purpose  of  installing  and  operating  an  electric-lighl 
and  power  plant  at  .\rlington.  Texas.  It  has  a  capi- 
tal stock  of  $10,000.  William  Dugan  is  one  of  the 
incorporators. 

J.  O.  Slilhnan,  representing  tlie  .\merican  Dc 
Forest  W'ireless  Telegraph  Company,  has  been  al 
Houston  for  several  days  making  preliminary  ar- 
rangements toward  the  establishment  of  a  wireless- 
telegraph  station  there.  He  savs  that  similar  sta- 
tions will  be  established  in  all  of  the  principal  cities 
of  the   state. 

F.  M.  Haines,  general  manager  of  the  North  Texas 
Traction  Company,  denies  that  that  company  con- 
templates building  an  interurban  electric  line  to  Min- 
eral  Wells  from    Fort   W'orth. 

It  is  staled  that  H.  Woodson,  who,  as  the  repre- 
sentative of  a  syndicate  of  capitalists,  is  promoting 
the  building  of  an  interurban  electric  raihvay  between 
McKinney  and  Bonhain,  is  making  satisfactory  prog- 
ress with  the  preliminary  arrangements  for  the  ful- 
fillment of  the  enterprise.  The  road  will  be  about 
40  miles  long.  Hon.  Rosser  Thomas  of  Bonham 
can  give  information  in  relation  to  it. 

Frank  Remberts  and  G.  D.  M.  Grigsby,  who  are 
the  principal  owners  of  the  Texas,  Sabine  Valley 
and  Northwestern  railroad,  contemplate  extending 
the  road  from  Center.  Texas,  to  Shreveport,  La., 
and   to  operate  it  with   electric  power. 

The  Rothschild  syndicate,  which  owns  the  In- 
guaran  copper  mines  in  the  state  of  Michoacan.  Mex- 
ico, has  just  completed  the  installation  of  a  large 
electric-light  and  power  plant  at  the  mines.  The 
electric  energy  is  generated  by  a  waterfall  near  the 
mines. 

Porfirio  Torres  Camarenas  of  Guadalajara,  Mex- 
ico, has  petitioned  the  state  government  for  an  ex- 
emption from  taxes  for  a  period  of  10  years  on  an 
electric-light  and  power  plant  which  he  will  install 
at  Arandas.   Mexico. 

The  construction  of  an  electric  railway  between 
Guadalajara,  Mexico,  and  the  city  of  .Aguascalientcs 
is  being  considered  by  a  syndicate  of  American  cap- 
italists. Among  those  who  are  said  to  be  interested 
in  the  project  are  E.  P.  Shaw,  former  secretary  of 
state  of  Massachusetts.  W.  H.  Wilkinson  and  E.  T. 
Barnett  of  Boston.     The  distance  is  210  kilometers. 

Engineer  Arthur  E.  Springall  has  completed  the 
survey  for  the  proposed  electric  railway  between 
Guadalajara.  Mexico,  and  Chapala.  This  project  is 
being  promoted  by  J.  N.  Zermeno,  an  attorney  of 
the  City  of  Mexico.  It  is  reported  that  Jose  Maria 
Bermejillo.  the  millionaire  Spaniard  of  Guadalajara, 
who  owns  the  street-railway  system  in  that  city,  is 
interested   in   the   scheme. 

.\t  a  recent  meeting  of  the  board  of  directors  of 
the  Compania  de  Tranvias  Electricos  at  Torreon. 
Mexico,  it  was  decided  to  endeavor  to  merge  that 
company  and  the  Tcrreon  Electric  Light  Company 
into  one  concern.  It  is  proposed  that  the  same  plant 
shall  furnish  power  for  lighting  the  city  and  operat- 
ing the  new  electric  street-railway  system  there. 
Engineer  Fred  Wulff  can  give  information. 

.Aurelio  Reyes  of  Guadalaiara.  Mexico,  has  en- 
tered into  a  contract  with  the  City  Council  of  Anieca. 
Mexico,  for  the  establishment  •  of  an  electric-light 
and  power  plant  there.  The  plant  will  be  operated  in 
connection  with  the  alcohol  factory  of  Mr.  Reyes 
at  that  place,  and  will  cost  about  $20,000. 

The  City  Council  of  Ixtlan  del  Rio,  Mexico,  has 
entered  into  a  contract  with  Messrs.  Ugarte  and 
Garcia  Fuentes  of  Guadalajara  for  the  establishment 
of  an  electric-light  and  power  plant  at  that  place. 
The  contract  calls  for  the  installation  of  20  arc  and 
8co  incandescent  lights.  It  is  the  intention  of  the 
contractors  ultimately  to  secure  power  from  the  falls 
of  Elojo  de  .Agtia,  situated  about  40  miles  from  the 
place. 

D.  .Aguirre  &'  Co.,  who  operate  large  cotton  mills 
at  Tepic,  Mexico,  ha\c  made  a  proposition  to  the 
City  Council  of  Tepic  to  install  an  electric-light  and 
power  plant  for  furnishing  lights  and  power  for  the 
city.  If  the  proposition  is  accepted,  machinery  will 
be  installed  and  the  plant  will  be  operated  in  con- 
nection with  the  company's  cotton  mills. 

James  Menzies  of  Boston  has  been  in  the  City  of 
Mexico  completing  arrangements  for  the  installation 
of  the  new  telephone  .syslcm  in  ihat  ciiy.  It  is  said 
that  all  of  the  preliminary  requirements  of  the  con- 
cession, which  was  obtained  from  the  Mexican  gov- 
ernment for  the  nroBosed  .system,  have  been  complied 
with.  The  work  of  laying  the  conduits  for  the  un- 
derground  wires  will  soon  be  under  way. 

The  Markham  Rice  Milling  Company  of  Mark- 
ham.  Texas,  has  built  a  new  telephone  line  from  the 
Markham  rice  mill  to  the  El  Camp  rice  mill,  via  the 
lown  of   .Midfield. 

The  work  of  constructing  the  new  telephone  sys- 
tem at  Brownsville,  Texas,  has  been  commenced. 
The  same  company  will  establish  a  telephone  ex- 
change in  tlic  city  of  Malamoros.  Mexico,  situated 
opposite  Brownsville.  Judge  James  B.  Wells  of 
Brownsville  is  the  principal  stockholder. 


Ohio. 

Cleveland.  August  6. — Members  of  the  Cleveland 
City  Council  and  other  city  officials  went  over  the 
route  of  the  Doan  Street  cross-town  line  a  few  days 
ago  and  out  on  Woodland  Hills  where  people  are 
asking  for  railway  conveniences.  It  is  said  that 
they  are  now  a  little  more  favorably  impressed  with 
the  need  of  additional  lines,  but  their  antipathy  to  the 
company  may  prevent  them  from  granting  a  fran- 
chise anyway.  They  have  an  idea  that  they  will 
be  able  to  force  the  company  to  any  terms  they  may 
desire  by  holding  up  franchises  for  all  new  lines, 
notwithstanding  the  fact  that  the  people  are  asking 
for  the  extensions.  '1  ne  Toledo  Railways  and  Light 
Company  is  meeting  with  about  the  same  opposition, 
.nlthough  the  people  have  been  asked  to  express 
their  wishes  at  public  hearings  given  by  the  council 
committee  on  railways.  It  is  possible  that  such 
action  will  be  taken  as  the  majority  of  the  people 
desire.  It  seems  that  th^  officials  want  the  rotid  to 
make  concessions  in  the  way  of  lower  fares  aurl  more 
liberal  transfers,  but  a  fare  of  less  than  six  tickets 
for  25  cents  would  probably  not  enable  the  company 
to  keep  up  the  system  properly  and  make  a  sufficient 
prrifit  to  pay  fair  dividends  on  the  stock. 

The  Cleveland  Electric  Railway  Company  has  se- 
cured a  temporary  injunction  in  the  L^nited  Stales 
Circuit  Court  to  prevent  the  city  from  giving  the 
franchises  on  the  streets  now  occupied  by  the  Wood- 
land and  Central  lines  to  the  Forest  City  Railway 
Company.  The  hearing  will  take  place  on  October 
Sth.  The  city  claims  that  the  franchises  of  the  com- 
pany on  these  lines  expire  in  September,  1904,  and 
March.  1905,  respectively.  The  company  claims  they 
do  not  expire  until  1908. 

The  officers  of  the  Chicago  and  Indiana  .Air  Line 
Railway  Company,  chosen  a  few  days  ago.  are  all 
Cleveland  men.  Tiie  name  of  the  company  was 
changed  to  the  Chicago,  Lake  Shore  and  South  Bend 
Raihvay  Company  and  the  capital  stock  w^as  increased 
to  $.3,000,000.  .\  bond  issue  was  also  appro\-ed.  The 
hue  between  Chicago  and  South  Bend  is  to  be  com- 
j)leted  this  year. 

The  Harrison  Water  and  Light  Company'  of  Har- 
rison, Ohio,  has  been  incorporated  with  a  ;:apital 
stock  of  $25,000  by  .A.  L.  Rich.  V.  T.  Chambers, 
\\'.  H.  Theobald,  G.  \\'.  Stearns  and  A.  -A.  Kramer. 
The  Automobile  Transfer  Company  of  Cleveland 
has  been  incorporatjd  with  a  capital  stock  of  $10,000 
to  operate  a  general  automobile  livery  and  transfer 
business  in  connection  with  hotels.  G.  B.  Siddall, 
F.  .■\.  Quail.  O.  G.  Bechtel  and  others  are  interested 
in  the  scheme. 

It  is  reported  that  Howard  Campbell  of  Napoleon, 
Ohio,  is  planning  a  road  to  connect  a  number  of 
Northern  Ohio  towns  with  -\nn  .Arbor,  .\drian, 
Saline  and  some  other  towns  in  ^Michigan.  He  will 
probably  apply  for  a  franchise  in  -\nn  -Arbor  at  once. 
It  is  said  that  the  Toledo  Urban  and  Interurban 
Company  will  probabiy  take  charge  of  the  Toledo, 
Bowling  Green  and  Southern  on  a  lease  about  the 
first  of  the  year.  Besides  paying  the  floating  debt 
of  the  companj'  the  new  corporation  will  probably 
make  some  extensions  to  the  line. 

Pri\ate  right-of-way  is  being  secured  through 
farms  by  the  Dayton,  Germantown  and  Middletown 
Traction  Company,  which  is  expected  to  begin  con- 
struction within  a  short  time. 

Several  public  meetings  have  been  held  in  Toledo 
the  past  week  to  discuss  the  proposed  new  franchise 
to  the  Toledo  Raihvays  and  Light  Company.  The 
worst  feature  in  this  case  is  that  the  people  w-ill  not 
belie\-e  that  it  requires  a-s  much  money  to  operate 
and  maintain  a  system  as  is  reported,  and  they  think 
that  immense  profits  are  made.  Some  of  the  daily 
newspapers  are  doing  all  they  can  to  stir  up  senti- 
ment against  the  railroad  company  and  cause  it  to 
put  its  rates  of  fare  down  beyond  reason. 

The  investigation  of  the  affairs  of  the  Miami  and 
•  Erie  Canal  Transportation  Company  before  a  referee 
has  been  postponed  urtil  it  is  seen  whether  plans  for 
a  settlement  of  the  trouble  come  out  all  right.  Cleve- 
land and  Cincinnati  interests  have  been  in  consulta- 
tion the  last  week  and  it  was  agreed  to  buy  the 
claims  against  the  company,  Cincinnati  people  tak- 
ing 40  per  cent,  and  the  Cleveland  people  the  re- 
mainder. Those  who  purchase  the  claims  will  be 
protected  by  a  first  mortgage  on  the  property.  It  is 
believed  that  all  the  claims  can  be  settled  for  $60,000. 
Plans  are  also  being  made  to  reorganize  the  com- 
pany or  form  a  new  company  to  complete  the  line 
to  Dayton  and  put  it  in  operation.  It  seems  that 
many  yet  believe  the  stale  will  grant  the  company 
rights  that  will  enable  it  to  get  on  a  paying  basis, 
ll  will  probably  take  $250,000  to  do  this.  .A  bond 
issue  w-ill  ha^■e  to  be  made  and  the  stock  assessed 
from  $1  to  $?  a  share.  The  investigation  has  shown 
that  it  will  he  belter  to  get  the  company  on  its  feet 
than  to  allow  the  suit  to  proceed  and  perhaps  place 
it  in  a  more  diffictOt  position  than  it  now  occupies. 

.\n  agreement  has  been  entered  into  between  the 
Uike  Shore  Electric  and  the  Toledo.  Port  Clinton 
and  Lakeside  by  which  the  latter  will  run  its  cars 
over  the  tracks  of  the  former  between  Genoa  and 
Toledo.  This  will  enable  the  company  to  jiut  a 
good  portion  of  the  new  road  into  operation  at  an 
early  dale.  O.  M.  C. 
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Michigan. 

Detroit.  August  6. — James  \V.  Walker,  for  some 
years  consultnig  engineer  for  the  State  Tax  Com- 
mission, and  A.  H.  Green,  manager  of  the  Solvay 
Process  Company,  have  formed  a  partnership  as 
consulting  engineers  in  Detroit.  Mr.  Green  will  not 
sever  his  relations  with  the  Solvay  Process  Company. 

The  Ann  Arbor  council  has  adopted  a  resolution 
which  cuts  down  the  speed  of  the  Detroit.  Ypsilanti, 
Ann  Arbor  and  Jackson  Electric  Railway  Company's 
cars  to  the  rate  of  tour  miles  an  hour  over  a  section 
of  the  track  on  Packard  Street.  The  resolution  will 
be  in  force  until  the  company  puts  in  heavier  rails. 

Wallace  Franklin.  Michisan  manager  for  West- 
iughouse.  Church.  Kerr  &  Co..  stated  in  an  inter- 
view to  one  of  the  Detroit  papers  that  he  was  unable 
to  interest  eastern  capitalists  in  jNIichigan  electric 
roads  owing  to  the  attitude  of  the  Michigan  Legis- 
lature in  regard  to  taxation  of  steam  and  electric 
companies.  Mr.  Franklin  is  interested  in  the  Grand 
Rapids.  Grand  Haven  and  Muskegon  electric  raihvay 
and  other  roads.  It  is  understood  that  he  is  trying 
to  finance  a  new  proposition. 

Assistant  General  Manager  Brooks  of  the  Detroit 
United  Railway  has  given  out  a  statement  that  his 
company  will  not  enuip  its  cars  with  a  different 
fender  "from  that  now  in  use.  although  the  council 
has  passed  resolutions  requesting  a  change  to  a 
more  effective  guard.  Mr.  Brooks  stated  that  the 
fender  now  in  use  is  adequate  and  safe,  and  that 
the  motorman  has  all  he  can  do  to  operate  a  lever, 
controller  brake,  gong  and  sand  lever,  without  being 
required  to  operate  a  complicated  fender. 

The  new  Soo-horsepower  engine  set  up  in  the  De- 
troit Public  Lighting  Commission  pow'er  house  has 
been  put  in  operation.  Additional  lights  will  be 
placed  about  the  City  Hall  as  soon  tis  the  engine 
has  been  thoroughly  tested.  The  engine-and-gener- 
ator   unit   showed   a   capacity   of  570  kilowatts. 

The  Bay  City  and  Caro  Electric  Raihvay  Company 
has  obtained  a  franchise  through  Bay  City.  Under 
the  terms  of  the  ordinance  the  road  may  not  build 
extensions  to  any  towns  in  the  direction  of  Saginaw 
between  Caro  and  a  point  three  miles  outside  the 
Bay  City  limits.  This  cuts  out  any  Saginaw  schedule 
except  by  way  of  Bay  Cit}'.  It  is  asserted  by  the 
promoters  of  the  road  that  Tom  L.  Johnson  of  Toledo 
is  heavily  interested  in  the  project  and  that  the 
company  is  the  same  which  is  pushing  the  Saginaw 
Southern  line.  It  is  also  asserted  that  the  company 
wishes  to  build  west  from  Bay  City  to  M'idland  and 
Clare  and  also  establish  a  summer  resort  on  the 
Kawkawlin  River,  seven  miles  from  Bay  City.  The 
life  of  the  franchise  is  20  vears. 

It  is  rumored  that  W.  A.  Boland  will  build  an 
electric  railway  from  Jackson  to  Lansing.  It  is  un- 
derstood that  a  trip  was  made  overland  this  week,  in 
company  with  James  P.  Clark  and  Charles  B.  Hole 
of  New-  York  and  William  Stargo  of  Jackson. 

The  sale  of  the  $250,000  water  and  electric-light 
bonds  of  the  village  of  Alpena,  made  on  June  25th, 
has  been  declared  off.  The  bonds  must  now  be  re- 
advertised  and  sealed  bids  will  be  received  up  to 
August  20th.  when  they  will  be  opened  and  contracts 
awarded.     The  premium  on  the  first  sale  w-as  $io,oco. 

C.  G.  W. 


Northwestern  States. 

Minneapolis,  August  6. — Capitalists  are  contem- 
plating building  a  trolley  line  from  Sioux  Falls, 
S.    D..    through    Egan    to    Brookings. 

The  contract  for  the  erection  of  a  transformer 
house  at  Stillwater.  Minn.,  has  been  let  by  the  Twin 
City  Rapid  Transit  Company  to  O.  H.  Olson.  The 
power  stations  there  and  at  Wlldwood  will  be 
closed. 

Bids  will  be  received  by  the  -count}'  clerk  of  Hen- 
nepin Count3%  Minn.,  for  installing  plates  in  the 
batter}-  tanks  in  the  courthouse  at  Minneapolis. 

Bids  will  be  received  mitil  August  24th  for  erecting 
:■  power  house  at  the  Central  School  at  Mason  City, 
Iowa. 

Fairbanks,  Morse  &  Co.  have  secured"  the  contract 
for  a  new  engine  and  dynamo  for  the  electric-light 
plant  at   Starbuck.   Minn. 

The  Twin  City  Rapid  Transit  Company  has  been 
given  a  franchise  for  building  a  branch  electric  rail- 
way  from  Wildwood  to  White  Bear,   Minn. 

The  Des  Moines  (Iowa)  Citv  Railway  Company 
will  erect  a  car  barn  between  East  Grand  and  East 
Walnut  Street  and  will  extend  its  lines  to  that  place. 

The  Cass  Water,  Light  and  Power  Company's  plant 
has  been  completed  at  Cass  Lake,   Minn. 

The  Winona  (Minn.)  Railway  and  Light  Com- 
pany will  issue  bonds  for  $400,000  with  which  to 
refund  its  old  indebtedness  and  to  improve  and  ex- 
tend  the   present   svstem. 

The  Sioux  Cit}-  Traction  Company  of  Sioux  City, 
Iowa,  will  extend  the  stock>'ards  line  to  the  Morn- 
ingside  line,  doing  away  w-ith  the  old  elevated  road. 
It  will   cost  $30,000. 

An  electric  railway  will  probably  be  built  shortly 
from   Racine  to  Burlington,  Wis.  R. 


$45-OCO.  W.  S.  McCornick.  a  wealthy  banker  of  Salt 
Lake,  was  the  purchaser.  Notices,  claiming  the 
right  lo  redeem  in  case  the  amount  realized  would 
not  cover  outstanding  claims,  were  filed  by  creditors. 

The  Utah  Light  and  Railway  Company  of  Salt 
Lake  has  let  a  contract  for  the  building  of  a  trans- 
former near  its  plant  on  the  Jordan  River  at  a  cost 
of  $15,000. 

The  Postal  Telegraph-cable  Company  has  made 
application  to  the  council  of  Salt  Lake  City  for  the 
privilege  of  operating  its  system  here.  Outside  of 
the  city  limits  the  poles  of  the  Rocky  Mountain  Bell 
Telephone  Company  will  be  used  by  the  company. 

Preliminary  work  on  an  electric  railroad  to  be 
constructed  from  Santaquin,  Utah,  to  Preston,  Idaho, 
is  i>rogressing  and  actual  construction  work  will  be 
commenced  during  the  next  few  months.  Senator 
Reed  Smoot  of  Utah  is  the  chief  promotor  of  the 
enterprise. 

Articles  of  incorporation  of  the  Nevada  Transit 
Company,  which  will  construct  an  electric  system 
Ijetween  Reno  and  Sparks,  Nev..  have  been  filed  with 
the  secretary  of  state,  the  capitalization  being 
$250,000.  H.  E.  Reid,  H.  J.  Gosse.  S.  H.  Wheeler, 
H.  J.  Darling  and  £.  R.  Dodge  constitute  the  board 
of  directors.  Surveys  are  completed  and  grading 
has  been  commenced.  G. 


Pacific  Slope. 


Rocky  Mountain  States. 

Salt  Lake  City.  Utah.  August  .=.— The  plant  of  the 
Salt  Lake  City  Water  and  Electrical  Power  Company 
has  been  sold  at  public  auction,  the  property  selling 
for  $37.5CO.  The  report  of  the  commissioner  has  been 
filed,  but  the  sale  lias  not  yet  been  confirmed  by  the 
court.     The  price  previously  fixed  by  the  court  was 


San  Francisco.  August  3. — The  Farnsworth  Elec- 
trical Works,  now  located  at  185  Minna  Street,  will 
soon  remove  to  a  fine  large  store  in  the  Crossley 
Building,  corner  of  New  Montgomery  and  Mission 
Streets,  in  the  center  of  the  electrical  supply  dis- 
trict. T-^Tis  house  makes  a  specialty  of  renting  mo- 
tors and  repairing  all  classes  of  electrical  machinery. 

The  Martland  Electrical  Company,  a  concern  whose 
specialty  is  the  wiring  of  modern  buildings,  has 
taken  offices  in  the  fi.ne  new  building  just  opened  for 
occupancy  at   73S   Mission   Street. 

An  electric  water  heater  has  just  been  placed  upon 
the  market  bj^  Dr.  Waterman  of  San  Francisco  and 
is  meeting  with  success  wherever  used.  The  heating 
part  consists  of  a  resistance  coil  and  is  connected 
to  an  ordinary  lighting  circuit  by  means  of  a  plug 
screwed  into  the  lamp  socket.  The  ordinary  size 
consumes  about  five  amperes  of  current  and  will  boil 
water  in  one  minute,  it  is  said. 

The  San  Francisco.  Oakland  and  San  Jose  Rail- 
w^ay  Company,  known  locally  as  the  Key  Route,  is 
doing  a  large  business,  and  a  third  ferryboat  is  under 
construction.  A  new  electric  train  to  Piedmont  has 
been  put  on. 

J.  K.  Burch  of  San  Francisco  is  in  Lakeport  in- 
vestigating the  advisability  of  erecting  a  light  and 
pow'er  plant  there.  The  company  which  Mr.  Burch 
represents  recently  erected  an  electric  plant  at  Men- 
docino City. 

The  East  Shore  and  Suburban  Street  Car  Company 
ran  its  first  electric  cars  over  the  system  on  July  28th. 
The  road  at  present  connects  the  tw^o  towns  of 
Richmond  and  will  be  extended  steadily  to  connect 
with  the  lines  of  the  Oakland  Transit  Company. 

The  Middle  Fork  Electric  Company  has  been  or- 
ganized at  Grant's  Pass.  Ore.,  for  the  development 
of  power  on  the  Middle  Fork  of  John  Day  River. 
R.  C.  Reese  of  Dixie  Meadows  is  president  of  the 
company. 

J.  W.  Hartzell  of  Vallejo,  representing  the  Vallejo. 
Benicia  and  Napa  Valley  Railway  Company,  has 
been  awarded  a  franchise  by  the  trustees  of  Suisun. 
Cal.,  for  the  construction  and  maintenance  of  an 
electric   railway   line  over  certain   streets  of   Suisun. 

The  United  States  goyernment  has  granted  the 
application  of  Chief  Engineer  Ruddock  of  the  North 
Mountain  Power  Company  for  a  right-of-way  for 
a  pole  line  through  all  the  public  lands  en  route 
from  the  source  of  power  in  Trinity  County  to 
Eureka.   Cal. 

E.  D.  N.  Lehe.  manager  of  the  Dixon  Light  and 
Water  Company  at  Dixon.  Cal.,  reports  that  he  has 
made  preliminary  arrangements  for  installing  an 
electric-light  and  power  plant  in  Winters,  this  state. 
He  has  lately  completed  the  installation  of  the  sev'- 
eral  power  plants  on  the  banks  of  Futah  Creek,  the 
last  of  wdiich  is  within  six  miles  of  Winters. 

The  trustees  of  Oceanside.  Cal.,  have  granted  a 
franchise  to  John  Johnston,  Jr.,  for  maintaining  a 
gas  and   electric  plant  at  that  place. 

The  Riverside  Home  Telephone  and  Telegraph 
Company  has  been  incorporated  at  Riverside,  Cal., 
by  J.  Vzn  Liew,  F.  W.  Wachter,  F.  F.  Graves  and 
others,  for  the  purpose  of  building  a  telephone  line 
from  Riverside  to  Corona,  thence  to  Elsinore,  via 
Hemet  and  Ferris,  and  from  Riverside  to  San  Jac- 
into, via  Hemet  and  Elsinore.  The  capital  stock 
is  placed  at  $500,000. 

The  trustees  of  Healdsburg,  Cal.,  will  have  to  re- 
advertise  for  bids  for  their  increased  power  plant. 
The  reason  is  that  the  contracts  formerly  awarded 
W'ere  not  preceded  by  advertising  for  the  -requisite 
number  of  days. 

The  Humboldt  Milling  Company  of  Fortune,  Cal., 
proposes  to  extend  its  electric-light  system  to  vari- 
ous  points   in    the   valley. 

The  West  Side  Telephone  Company  has  been  in- 
corporated at  Healdsburg  bv  J.  McClisb.  J.  B.  Wat- 
tles and  others.  The  capital  stock  is  placed  at  $6,000. 
The  company  will  conduct  a  rural  telephone  line 
from  Healdsburg.  connecting  the  ranches  in  that 
section.  A. 


PERSONAL. 

Much  sympathy  has  been  expressed  for  Pro- 
fessor William  A.  .Anthony,  professor  of  physics  and 
electricity  at  the  Cooper  Lhiion  Institute.  New  York, 
who  is  suffering  from  a  hip  fracture  and  a  lacerated 
scalp  resulting  from  a  bicycle  accident. 

Mr.  Charles  L.  Edgar,  president  of  the  Edison 
Electric  Illuminating  Company  of  Boston,  was  re- 
cently presented  a  fine  bronze  bust  of  Edison  by  his 
employes,  associates  and  friends.  The  bust  stands 
on  a  pedestal,  the  total  hei^'ht  being  six  feet  three 
inches. 

George  G.  Mulhern,  superintendent  of  the  Cleve- 
land Electric  Railway  Company,  has  been  nominated 
on  the  Republican  ticket  for  sheriff'  of  Cuyahoga 
County,  Ohio.  Mr.  Mulhern  has  been  connected 
with  Cleveland  railways  for  many  years,  and  is  popu- 
lar in  business  circles,  as  well  as  with  the  railway 
men. 

E.  B.  Dwight,  who  has  been  manager  of  the  Great 
Western  Telegraph  Company  of  Canada,  with  office 
at  Detroit,  Mich.,  has  resigned,  and,  as  the  company 
will  not  operate  an  independent  office,  the  work  will 
be  done  by  the  Western  Union  Telegraph  Company, 
which,  it  is  understood,,  has  control  of  the  Great 
Western   stock. 

Colonel  W.  Worth  Bean,  president  of  the  Benton 
Harbor  and  St.  Joseph  (Mich.)  Electric  Railway  and 
Light  Company,  was  in  Chicago  early  in  the  w^eek. 
Colonel  Bean  did  not  make  the  run  around  the  end 
of  the  lake  in  his  automobile  this  time,  but  he  has 
done  so  before  this,  and  he  is  prepared  to  give  expert 
information  to  any  one  who  wants  to  know  about 
the  sandy  roads  between  St.  Joseph  and  Chicago. 

W.  P.  S.  Hawk,  superintendent  of  the  sixth  dis- 
trict, western  division  of  the  Postal  Telegraph- 
cable  Company,  has  decided  to  change  his  head- 
quarters from  Helena.  Mont.,  to  Salt  Lake  City,  in 
order  to  be  more  centrally  located  in  the  new  terri- 
tory. Mr.  Hawk  has  charge  of  the  company's  sys- 
tem from  Rawlins,  Wyo.,  to  Spokane.  Wash.,  em- 
bracing Wyoming  (west  of  Rawlins),  Idaho,  Utah, 
Montana  and  Washington  as  far  west  as  Spokane. 

Friends  of  Mr.  Max  Osterberg,  consulting  elec- 
trical engineer,  11  Broadway,  New  York  city,  will 
be  grieved  to  learn  that  he  was  taken  suddenly  and 
seriously  ill  about  August  ist,  the  cause  of  his  illness 
being  cerebral  apoplexy.  The  doctors  have  not  given 
up  all  hope  of  his  recovery,  but  it  is  said  that  his 
condition  will  probably  never  be  such  that  he  can 
again  return  to  his  former  duties.  Mr.  Osterberg 
is  a  member  of  the  American  Institute  of  Electrical 
Engineers  and  he  enjoys  the  respect  and  esteem  of 
his  associates. 

Mr.  H.  P.  Usher,  for  many  years  general  business 
manager  for  the  Goulds  Manufacturing  Company. 
Seneca  Falls,  N.  Y..  manufacturer  of  pumping  ma- 
chinery, has  recently  severed  his  connection  with 
that  company  to  engage  in  business  for  himself.  Mr. 
Usher  will  locate  in  Los  Angeles,  w^here  he  has  ac- 
quired an  interest  in  the  business  of  the  S.  J.  Smith 
Machinery  Company.  A  dinner  was  tendered  Mr. 
LTsner  on  July  ibth  by  the  company  and  was  attended 
by  the  heads  of  the  various  departments.  One  of 
the  pleasant  features  of  the  gathering  was  the  pres- 
entation to  Mr.  Usher  of  a  handsome  gold  watch  and- 
chain,  suitably  marked,  as  an  evidence  of  the  esteem 
in  which  he  is  held  by  his  associates,  who  part  with 
him  with  regret.  Mr.  ,Usher  is  very  well  known  in 
the  pump  world  as  an  exceptionally  active  and  capable 
business  man. 


ELECTRIC  LIGHTING. 

T.  R.  Osmond  of  New  York  city  contemplates 
establishing  an  electric-light  plant  at  St.  Augustine, 
Fla. 

A  new  sub-station  is  now  in  course  of  erection  at 
Hempstead  Village,  L.  I.,  for  the  Nassau  Light  and 
Power  Company. 

The  citv  of  Douglas,  Ga.,  has  provided  a  bond 
issue  of  $20,000,  the  proceeds  to  be  used  for  the 
construction  of  an  electric-light  plant  and  system 
of  waterworks. 

The  Hopkinsville  (Ky.)  Gas  and  Electric  Com- 
pany has  been  incorporated  to  continue  the  plant  of 
the  Hopkinsville  Gas  and  Light  Company.  W.  T. 
Tandy  and  J.  A.  Young  of  Hopkinsville  and  W.  C. 
White  of  Cadiz,  Ky.,  are  the  interested  persons. 

By  the  breaking  of  a  piece  of  machinery  recently 
in  the  municipal  electric-light  plant  at  New  Rich- 
mond. Wis.,  the  plant  was  badlj-  w-recked.  One  of 
the  large  dj'uamos  was  completely  destroyed  and 
other  machinery  and  apparatus  about  the  plant  was 
broken. 

An  electric-light  plant  will  be  added  to  the  large 
oil  mill  at  Blossom.  Texas,  and  will  also  be  used 
for  lighting  the  town.  Machinery  has  been  pur- 
chased and  the  plant  is  to  be  in  operation  in  Sep- 
tember. The  plant  w  ill  be  owned  by  the  Blossom 
Oil  and  Cotton  Company. 

The  Sidney  Light.  Heat  and  Fow"er  Company  of 
Sidney,  Ohio,  has  been  incorporated  with  a  capital 
stock  of  Si  50.000.  H.  T.  Bailey.  J.  W.  Brown.  F. 
W.  C.  Bailey,  Wilson  Carothcrs.  E.  J.  Griffis.  An- 
drew Dnbt)ie  and  George  T.   Spahr  are  the  incorpo- 


126 


WESTERN    ELECTRICIAN 


August  13,  1904 


rators.    Messrs.  Dobbie  and  Spahr  are  residents  of 
Columbus. 

William  Dugan,  F.  A.  Hood  and  associates  have 
incorporated  the  /Arlington  (Te.xas)  Light  and  Power 
Company  and  will  siipply  electric  light  and  power. 


ELECTRIC  RAILWAYS. 

A  judicial  decision  handed  down  this  week  states 
that  dogs  cannot  be  allowed  to  ride  in  trolley  cars. 

The  Town  Council  of  Bloemfontein,  South  Africa, 
has  passed  a  resolution  to  introduce  a  system  of 
electric  railways.  The  Public  Works  Committee  is 
preparing  specifications,  and  advertisements  calling 
for  bids  for  the  concession  are  to  be  published  in 
South  Africa,  America  and  Europe. 

Reports  from  Port  Huron,  Mich.,  state  that  the 
St.  Clair  Tunnel  Company  has  decided  to  abolish  the 
use  of  steam  power  r.nd  adopt  electricity  for  moving 
trains  through  the  Grand  Trunk  tunnel  under  the 
St.  Clair  River.  A  third-rail  system,  it  is  said,  will 
be  put  in  at  an  expense  of  $400,000. 

J.  F.  Turk  of  Hammondsport.  N.  V..  has  returned 
to  that  village  after  a  prolonged  stay  in  New  York' 
city,  where  he  has  been  negotiating  for  the  construc- 
tion of  the  proposed  electric  road  between  Branch- 
port  and  Hornellsville,  via  Hammondsport.  He  has 
not  revealed  the  result  of  his  trip,  but  it  is  assumed 
that  the  line  will  be  constructed. 

The  local  street-railway  carmen's  union  of  Bloom- 
ington.  111.,  after  a  fight  of  seven  months  for  an 
advance  in  wages,  recognition  of  the  union  and 
easiest  runs  for  the  older  men,  has  decided  to  call 
off  the  strike  on  the  Bloomington  and  Normal  Rail- 
way, Electric  and  Heating  Company.  The  strike 
has  been  in  progress  since  January  1st. 

Of  the  Chicago  elevated  railway,  the  Northwestern 
and  Metropolitan  show  slight  gains  for  the  month 
of  July,  compared  witli  July  of  last  year,  while  the 
South' Side  line  showed  a  falling  oft.  The  North- 
western carried  a  daily  average  during  July  this 
year  of  60,816  passengers  and  59.393  last  year.  The 
Metropolitan  carried  an  average  of  102,142  this 
year  as  against  102,057  in  July  a  year  ago.  The 
South  Side  company  fell  off  in  its  daily  average  of 
passengers  from  76.236  in  July  last  year  to  69,899 
this  year. 


PUBLICATIONS. 


SOCIETIES  AND  SCHOOLS. 

The  annual  convention  of  the  Ohio  Electric  Light 
Association  will  be  held  in  the  West  House,  San- 
duskj',  on  August  i6th,  17th  and  i8th. 

The  Carnegie  technical  schools  of  Pittsburg  are 
to  have  a  department  of  electrochemistry,  which,  it 
is  said,  will  be  one  of  the  most  complete  in  the  world. 

It  is  reported  that  Professor  Curie,  the  joint  dis- 
coverer of  radium,  is  to  be  the  first  professor  of 
physics  in  the  University  of  Paris,  this  new  chair 
having  just  recently  been  created  by  the  voting  of 
a  fund   for  the  purpose  by  the  French   Chamber. 

The  engineering  department  of  the  University  of 
Colorado  is  in  charge  of  Henry  B.  Dates,  S.  B.,  dean. 
Regular  four-year  courses  in  civil,  electrical,  me- 
chanical and  chemical  engineering  are  provided.  The 
degree  of  bachelor  of  science  is  given.  The  uni- 
versity is  a  state  institution  and  is  located  at  Boulder, 
a  thriving  city  of  10,000  inhabitants,  30  miles  north 
of  Denver, 

The  Electric  Club  of  Pittsburg  will  have  its  second 
annual  outing  on  Saturday  afternoon  and  evening. 
August  27th.  The  steamer  Francis  J.  Torrance  has 
been  chartered  for  the  occasion.  The  club  now  has 
a  membersliip  of  600  from  among  the  ranks  of  the 
various  Wcslinghouse  interests.  The  newly  elected 
board  of  directors  has  completed  its  organization 
for  the  year  1904-05,  with  B.  B.  Abry  as  president ; 
K.  C.  Randall,  vice-president,  and  C.  E.  Downton, 
secretary. 


A  cleverly  executed  brochure  entitled  "What  We 
Do"  is  issued  by  the  Wellnian-Seaver-Morgan  Com- 
pany of  Cleveland,  Ohio.  This  company  does  a  gen- 
eral engineering  and  manufacturing  business,  and 
covers  a  wide  field  in  the  line  of  heavy  machinery 
for  mines,  steel  works  and  the  like. 

"A  Girlless  Telephone  Proposition''  is  the  title 
of  a  pamphlet  issued  by  the  Automatic  Telephone 
Equipment  Company  of  Boston.  The  pamphlet  is 
of  a  lively  sort,  calculated  to  impress  the  reader  with 
the  advantages  of  the  Strowger  automatic  telephone- 
exchange  system.  Some  good  arguments  for  the 
telephone  as  a  business  proposition  are  put  forward, 
containing  also  a  number  of  testimonials  to  this 
fact  from  leading  business  firms  throughout  the 
country. 

The  Fort  Wayne  Electric  Works  has  just  sent 
out  two  bulletins.  No.  1056  and  No.  1057,  and  a  Cata- 
logue of  Parts.  No.  2010.  Bulletin  No.  1056  clearly 
sets  forth  the  indi\idual  points  of  excellence  which 
combine  to  make  the  company's  type-A  transformers 
equal  to  the  strenuous  service  for  which  they  are 
built.  The  various  parts  are  well  illustrated  and 
described.  Bulletin  No.  1057  equally  well  describes 
and  illustrates  the  company's  multiphase  revolving- 
field  belted  generators,  w'hile  catalogue  No.  2010 
shows  every  part  of  the  form-C  Wood  alternating- 
current  104-volt  arc  lamps,  with  a  detailed  descrip- 
tion of  each  part  and  a  complete  price  list. 

Bulletin  No.  3057  of  the  Emerson  Electric  Manu- 
facturing Company  of  St.  Louis  is  descriptive  of 
Emerson  clutch  pulleys  for  motors  of  one-sixth 
horsepower  and  smaller  and  gives  a  showing  of  mis- 
cellaneous pulleys  for  Emerson  motors.  A  table  is 
given  show^ing  the  speeds  obtainable  from  some  com- 
binations of  grooved  pulleys  listed  by  the  company. 
This  company  also  publishes  the  Emerson  Monthly, 
the  last  issue  of  which  contains  articles  on  uses  of 
electric  blowers.  Peerless  vibrators,  hints  on  cleaning 
fans,  back-geared  induction  motors,  Emerson  bargain 
list  and  an  index  to  Emerson  bulletins.  Additional 
copies  will  be  furnished  on  request. 

A  neat  booklet,  illustrating  principally  the  com- 
pany's exhibit  at  the  Louisiana  Purchase  Exposition, 
has  been  published  Ijy  the  Bullock  Electric  Manufac- 
turing Company.  The  Bullock  exhibit  at  the  Fair 
is  one  of  exceptional  interest  and  shows  representa- 
tive types  of  Bullock  machinery  and  apparatus,  all 
exhibited  in  motion.  The  booklet  also  shows  the 
company's  works  and  some  of  its  motors,  generators, 
controllers,  etc.  Several  fine  halftones  of  installa- 
tions, made  by  the  company  for  large  power  plants, 
arc  given,  including  one  of  the  yoke  of  the  3,000- 
kilowatt  generator  for  the  Cincinnati  Gas  and  Electric 
Company's  plant,  said  to  be  the  largest  direct-current 
generator  ever  built. 


TELEGRAPH. 

The  Western  Union  Telegraph  Company  is  re- 
building its  line  from  Chicago  to  Evanston,  111.,  and 
is  stringing  a  number  of  new  wires.  This  work  is 
part  of  an  extensive  plan  of  improvements  between 
Chicago  and  Milwaukee. 

According  to  Pittsburg  reports,  the  Pennsylvania 
Railroad  Company  and  Western  Union  Telegraph 
Company  have  renewed  their  right-of-way  dispute. 
It  is  said  that  a  cross-bill  to  a  suit  against  the 
Western  Union  company  has  been  filed  in  the  United 
States  Circuit  Court  by  the  Pennsylvania  company. 
The  bill  asks  the  court  for  a  perpetual  injunction 
against  the  defendant  company  to  restrain  it  from 
using  any  portion  of  the  telegraph  lines  along  the 
line  of  the  Cleveland  and  Pittsburg  railroad,  claim- 
ing that  the  defendant  company  has  no  right  to  the 
use  of  the  poles  or  wires,  as  all  agreements  and 
contracts  made  between  the  companies  are  now  void. 
A  partition  of  the  property  or  the  sale  of  the  tele- 
graph lines  is  also  asked  for. 


MISCELLANEOUS. 


The  Rock  Island  railway  is  considering  the  ad- 
visability of  installing  a  complete  electric  plant  for 
its   shops   at  Horton,   Kan. 

The  Lincoln  mine  of  the  Jones  &  Laughlin  Com- 
pany of  Pittsburg,  located  in  the  Mesaba  range,  near 
Duluth,  Minn.,  has  just  completed  the  installation 
of  a  system  of  electric  haulage,  the  second  in  the 
stale  and  the  first  system  of  the  sort  on  the  Mesaba 
range.  Four  motor  cars  are  used,  two  in  the  mine, 
hauling  20  tons  of  ore  each. 

The  question  of  holding  a  large  international  ex- 
hibition in  England  is  being  discussed  by  important 
business  firms  of  the  United  Kingdom,  and  the  prop- 
osition is  about  equally  favored  and  opposed.  It  is 
argued  by  some  that  a  free-trade  country  has  no 
need  for  an  exhibition,  "which  merely  helps  foreign 
firms  to  copy  inetliods."  On  the  other  hand,  it  is 
pointed  out  that  this  argument  is  equally  strong  both 
ways. 

It  is  reported  that  the  recent  test  of  an  electric 
"mule"  for  towing  at  Schenectady  made  such  a  fa- 
vorable impression  upon  the  legislative  committee 
now  considering  the  electric  towing  of  canal  boats 
that  it  is  suggested  that  it  will  not  be  necessary  to 
build  the  $101,000,000  barge  canal  from  New  York 
to  Buffalo.  The  report,  or  rather  the  suggestion 
based  upon  it,  apparently  emanates  from  interested ' 
political  or  railroad  quarters. 


TRADE  NEWS. 


scription  lists  to  close  .August  15th.  The  balance  sheet 
of  the  Westinghouse  company  as  of  March  31st  last, 
which  was  issued  on  August  2d,  showed  a  large  in- 
crease in  surplus.  The  surplus  on  that  date  was  $11.- 
882,105  as  against  $8,812,399  on  June  30th  of  last  year. 

.According  to  the  United  States  Bureau  of  Labor 
the  average  w^ages  of  men  employed  in  factories 
making  electrical  machinery  in  1903  were  as  follows: 
.•\rmature  winders,  24  cents  an  hour ;  brass  finishers, 
27  cents;  machinists,  27  cents;  pattern  makers,  37 
cents. 

F.  M.  Yarver.  W.  M.  Foran,  W.  C.  De  Vane  and 
W'.  C.  Bryant  have  incorporated  as  the  Savannah 
Electric  Repair  Company  and  will  open  an  electric- 
repair  house  in  Savannah,  Ga.  The  company  has 
a  capital  of  $6,coo  and  privilege  of  increasing  to 
$25,000. 

The  Yesbera  Manufacturing  Company  of  Toledo, 
Ohio,  calls  attention  to  its  electric  prisms,  adapted  to 
any  incandescent  lamp.  These  prisms  are  supported 
by  the  lamps  themselves,  no  holder  sockets  being 
necessary,  giving  a  neat  and  attractive  appearance 
besides  diffusing  a  softened  light  in  every  direction 
except  below  the  level  of  the  lamp,  where  the  rays  are 
intensified,  owing  to  the  refractory  power  of  the 
prisms. 

The  Columbus  (Ohio)  Storage  Battery  Company 
has  sold  its  whole  business,  including  patents,  stock, 
good  will,  etc.,  to  the  Dayton  (Ohio)  Manufacturing 
Company,  which  is  now  prepared  to  furnish  storage- 
battery  information  relative  to  complete  installations, 
with  every  facility  at  hand  for  the  manufacture  of 
storage  cells  from  the  smallest  types  up  to  20,000 
ampere-hours  capacity  or  larger  if  desired.  George 
W.  Frost,  who  has  acted  in  the  capacity  of  sales  man- 
ager for  the  Columbus  Storage  Battery  Company 
for  the  last  two  yeai  s,  will  devote  his  entire  time 
to  the  storage-battery  branch  of  the  business  of  the 
Dayton  Manufacturing  Company. 

A  receiver  has  been  appointed  of  the  assets  of  the 
Hutchinson  Acoustic  Company,  manufacturer  of  ap- 
pliances to  improve  hearing,  18  and  20  West  Thirty- 
fourth  Street  and  no  to  114  West  Twenty-third 
Street,  New  York.  The  action  is  the  result  of  a 
suit  brought  by  John  T.  Sproull  as  trustee  of  a 
mortgage  of  $50,000  made  by  the  company  in  Febru- 
ary last  to  secure  an  issue  of  bonds,  in  proceedings 
to  foreclose  the  mortgage  for  nonpayment  of  interest 
due  on  August  1st.  The  company  was  incorporated 
in  October,  1901,  as  a  New  Jersey  corporation,  with 
a  capital  stock  of  $500,000,  and  in  January  last  was  re- 
organized as  a  New  York  corporation.  At  that  time 
its  plant  and  machinery  were  valued  at  $40,000.  The 
company  had  no  rating  at  Bradstreet's. 


Electric  cranes  and  other  modern  appliances  are 
to  be  installed  in  connection  with  the  harbor  im- 
provements at  Victoria,  State  of  Espirito  Santo, 
Brazil. 

A  consular  report  states  that  an  electric  plant  is 
to  be  inst,illed  at  the  freight  depot  at  Brussels,  Bel- 
gium. The  depot  belongs  to  the  government,  and 
the  contract  had  not  been  placed  at  the  time  of 
writing. 

The  Maltby  Lumber  Company  of  Bay  City,  Mich,, 
has  changed  its  name  to  the  Maltby  Cedar  Company. 
The  company  is  one  of  the  most  progressive  pole  and 
tie  concerns  in  the  field. 

For  the  purpose  of  carrying  out  extension  projects 
that  have  been  in  contemplation  for  some  time,  the 
Westinghouse  Electric  and  Manufacturing  Company 
has  offered  to  stockholders  the  remaining  50,000 
shares  of  its  treasury  stock  at  $Ro  per  $50  share. 
Holders  of  record  on  .\ugust  8th  will  be  entitled  to 
subscribe  to  the  additional  $2,500,000  at  the  rate  of 
one  share  for  every  nine  shares  then  held,  the  sub- 


BUSINESS. 

It  is  reported  from  Trenton,  N.  J.,  that  the  pot- 
teries of  the  country  making  electrical  goods,  have 
agreed  to  combine  to  prevent  -ctitting  in  prices. 

The  Buckeye  Engine  Company  of  Salem,  Ohio,  is 
calling  attention  to  its  electric  blue-printing  machines. 
Prices  and  full  descriptions  are  furnished  on  appli- 
cation. 

John  H.  Fowler,  president  of  the  Fowler  Compa- 
nies, Chicago,  the  well-known  cedar  producers,  has 
just  returned  from  a  short  trip  in  which  business  and 
pleasure  were  combined.  Mr.  Fowler  states  that  his 
companies  are  doing  a  good  business  in  the  pole  and 
tie  lines. 

C.  E.  Corrigan,  vice-president  of  the  Osburn 
Flexible  Conduit  Company  of  New  York,  was  in 
Chicago  last  week  in  the  interest  of  his  company. 
Mr.  Corrigan  says  that  "Flexduct,"  the  conduit  man- 
ufactured by  the  Osburn  company,  is  being  used 
more    extensively   than    ever. 

The  Lane  &  Bodley  Company  of  Cincinnati  is  sole 
builder  of  the  Twentieth  Century  heavy-tiuty  Corliss 
engine.  A  cross-compound  engine  of  this  type  (20 
and  40  by  54-inch  cylinder  dimensions)  is  in  service 
in  the  Intramural  railway  plant  at  the  St.  Louis 
Exposition    and    attr<icts    much    attention.  _ 

The  American  Electric  Fuse  Company  has  on  ex- 
hibition at  its  office  in  Chicago  one  of  the  company's 
latest  type  of  Allen-Bradley  electric  crane  controllers, 
and  demonstrations  will  be  given  to  anyone  inter- 
ested. This  controller  has  recently  been  tested  by 
a  number  of  the  largest  manufacturing  companies  in 
the  United  States,  with  excellent  results.  It  is 
guaranteed  for  one  year  to  purchasers. 

The  Nernst  lamp  is  fast  becoming  introdiiced 
in  the  West  as  an  efficient  electric  light  for  all  kiiids 
of  commercial-lighting  service.  The  Denver  oflice 
of  the  Nernst  Lamp  Company,  in  charge  of  Mr. 
R.  D.  Marthens,  has  lately  received  contracts  for 
lighting  the  United  States  Army  Post  at  Fort  Logan, 
Colo.,  and  also  the  Central  Drug  Company,  A.  A. 
Turnace  Billiard  Hall,  and  the  Schilling  Mercantile 
Company,    all    of    Cripple    Creek,    Co'.o. 

The  National  Electric  Company,  siiccessor  to  the 
Christensen  Engineering  Companv,  Milwaukee,  man- 
ufacturer of  Christen.sen  air  brakes  and  electrical 
machinery,  has  just  completed  extensions  to  its  foun- 
dries and  is  soliciting  orders  for  open-hearth  crucible 
steel,  semi-steel,  iron  and  brass  castings.  Its  foun- 
dries are  equipped  with  every  facility  for  rapid  and 
economical  output,  and  as  the  nature  of  its  own  work 
demands    castings    of    the     highest     grade,    material 
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furnished  on  orders  will  be  of  tlie  same  qiuiHt.v  Aild 
receive  immediate  attention. 

Pass  &  Seymour  of  Solvay,  N.  Y..  call  attention  to 
their  all-porcelain  strain  insulators,  made  of  fine, 
strong  porcelain.  Actual  test,  in  is  asserted,  shows 
that  they  will  withstand  any  iltain  up  to  the  ,break- 
ang  point  of  the  ordinary-  sfi2e  of  wire  used  for  guys 
aiid  trolley-wire  suppi^r^f*. 

The  Churcher  allft^-Tfiating-current  rectifier,  manu- 
factured by  t'h^  ESl'ectrical  Appliance  Company  of 
Cincinnati,  fi:>  i{:*i<*J>ving  very  successful.  Automobile 
storage  fcattetik^  may  be  charged  from  an  alternating- 
cnrrtn't't  sOitW^.     The  company  states  that  the  appa- 
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nitus  is  cheaper  to  install  and  lias  a  greater  efficiency 
than  a  motor  generator.  Descriptive  bulletins  will 
be  sent  on  request. 

A  writer  in  the  Brooklyn  Eagle  draws  an  interest- 
ing comparison :  "The  future  of  General  Electric 
is  admittedly  full  of  srreat  possibilities.  Some  per- 
sons identified  with  the  company  are  confident  that 
it  will  become  more  valuable  as  an  investment  than 
the  Pullman  company.  It  is  pointed  out  that  in  addi- 
tion to  its  value  as  a  manufacturing  concern  Pullman 
possesses  great  value  as  the  holder  of  real  estate  in 
large  tracts  near  Chicago.  The  General  Electric 
owns  considerable  real  estate  in  New  York  and  is 
the    holder    of    many    properties    that    are    growing 
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rapidly  in  Value,  sueh  as  the  Schenectady  Street  rail- 
way, the  New  Orleans  Street  railways,  etc.  The 
Pullman  company  pays  eight  per  cent,  dividends  on 
its  stock  and  is  earning  about  15  per  cent.  General 
Electric  pays  eight  per  cent,  dividends  and  is  be- 
lieved to  be  earning  easily  25  per  cent.  The  out- 
look for  an  important  growth  in  its  business  is  con- 
sidered by  some  observers  to  be  better  in  the  case  of 
General  Electric  than  in  the  case  of  Pullman.  These 
various  considerations  have  drawn  attention  to  the 
discrepancy  in  the  prices  of  the  two  stocks,  Pullman 
selling  at  about  222  and  General  Electric  at  164.  The 
reser-\'e  fund  of  the  General  Electric  Company,  in  pro- 
portion to  its  capital,  is  about  equal  to  that  of  Pull- 
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■766,166.  Electric  Sparking  Plug  for  Gas-Engines. 
Albert  Buchner  and  Elmer  P.  McClure,  Chi- 
cago, 111.     Application  filed  March  19,  1902. 

An  elect rode-carr\-in ST  sleeve  is  inserted  in  the  plug 
and  an  insulating  busHing.  inserted  through  the  sleeve, 
carries  the   electrode^ 

766,171-  Apparatus  for  Signaling  from  Graves.  Ed- 
win S.  Crosliy  and  Ell  R.  Henry,  Lake  Charles, 
ILa.    Application  filed  November  27,  1903. 

V\.  conduit  from  an  oxygen  reservoir  leads  to  tile  coffin. 
31echanjsra  for  orening  the  oxygen  reservoir,  comprising 
;a  lever  and  a  suspended  weight  held  normally  above  the 
Ilev«-,  are  connected,  with  means  arranged  within  the 
<co&ti  so  that  the  buried  person  may  cause  the  descent 
•ol  the  weight  and  open  the  oxygen  reservoir,  at  the  same 
tfime  throwing  an  electric  bell  in  circuit  with  a  battery  to 
give  an  alarm. 

766,177.  Trolley.  Orin  Funkhouser,  New  Brighton, 
Pa.    Application  filed  June  26,  1903. 

The  trollev  wlieel  is  held  upon  the  wire  by  arms  at- 
tached to  the  harp  and  extending  upward. 

766^^.  Clipping  or  Grooming  Machine.  Albert  L. 
.^Hile,  Chicago,  111.  Application  filed  March  30, 
5r9D3. 

A  machine  for  clipping  or  groonung  horses  is  driven  by 
ra  flexible  shaft  attached  to  a  small  enclosed  electric  motor. 


NO.     766,187. — ARC   EXTINGUISHER. 

766,187.     Means     for    Extinguishing    Arcs.     Rudolf 

E.  Hellmund,    New    York,    N.    Y.     Application 
filed  November  28,  1903. 

Means  are  provided  for  opening  or  breaking  the  cir- 
cuit. A  mechanical  device  is  used  for  moving  a  quan- 
tity of  pulverulent  substance,  such  as  sand,  near  the  arc, 
there  being  a  connection  between  the  circuit-opening  de- 
vice and  the  latter  device,  whereby  they  will  act  simul- 
taneously.     (See  cut.) 

766^189-  Telegraphy.  Francis  W.  Jones,  New 
York,  N.  Y.,  assignor  to  the  Postal  Telegraph- 
tcable  Company,  New  York,  N.  Y.  Application 
:filed  November  13,   1903- 

The  movement  of  a  key  lever  at  one  station  is  repro- 
duced by  a  circuit  controller  at  the  other.  This  move- 
ment is  produced  by  two  Wheatstone  transmitters,  op- 
erated by  perforated  strips, 

766,192.  Measured-service  System  for  Party  Lines. 
James  L.  McQuarrie,  Chicago,  111.,  assignor  to 
the  Western  Electric  Company,  Chicago,  111. 
Application  filed  December  14,  1901. 

Tw9  service  meters  or  connection  registers  at  the  cen- 
tral station  corresponding  to  the  sub-stations,  respectively, 
are  connected  in  alternative  branches  of  a  local  circuit.  An 
electromagnetic  switch  is  adapted  to  transfer  the  local 
circuit  between  the  alternative  service  meter  branches. 
The  electromagnetic  switch  is  responsible  to  the  opera- 
tion of  a  suspension  switch  at  one  sub-station,  but  irre- 
sponsive to  the  operation  of  that  at  the  other. 

764200.  M'achine  for  Inspecting  Nails.  Charles  W. 
Sponsel,  Hartford.  Conn.,  assignor  of  one-half 
to  Charles  F.  Taylor,  Hartford,  Conn.  Applica- 
tion filed  September  25,  1903. 

Electromagnetic  means  are  embodied  in  the  machine 
for  holding  and  turning  the  nails  for  inspection  as  they 
pass  through  the  machine. 

766,201.  Magnetic  Chuck.  Charles  W.  Sponsel, 
Hartford,  Conn.,  assignor  of  one-half  to  Charles 

F.  Taylor,    Hartford,    Conn.      Application    filed 
February  6,  1904. 

Essentially  the  chuck  consists  of  a  magnetic  carrier,  a 
coil,  an  electromagnet  and  means  on  the  sides  of  the 
carrier  and  projecting  above  the  magnet  for  preventing 
the  effect  of  residual  magnetism  when  the  magnet  is  de- 
energized- 

766,216.  Storage  Batte^>^  Frank  T.  Cable,  New 
Suffolk,  and  Grant  E.  Edgar.  Greenport,  N,  Y., 
assignors  to  the  Electric  Boat  Company.  Appli- 
cation filed  February  36,  1903.  Renewed  Dcr 
cember  19,  1903, 

A  storage  battery  having  an  inner  tank  containing  the 
cells  is  provided  with  covers  for  the  cells,  an  outer  tank, 
a  cover  on  the  outer  tank  elevated  above  the  cell  covers, 
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thus  providing  a  space  over  the  cells,  and  an  inlet  and 
outlet  to  the  space  for  maintaining  a  current  of  air  over 
the    ceils. 

766.223.  Telephone  System.  William  M.  Davis, 
Chicago.  111.,  assignor  to  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  Rochester, 
N.  Y.    Application  filed  March  9,     1903. 

,  Associated  with  the  primary  and  secondary  windings 
of  an  induction  coil  included  only  serially  between  the 
limbs  of  a  telephonic  circuit  is  a  battery  and  a  trans- 
mitter included  in  the  circuit  and  a  receiver  included  in 
a  shunt  circuit  about  the  secondary  winding  to  receive 
directly  a  portion  of  the  current  flowing  in  the  circuit 
and  to  receive  in  addition  the  currents  induced  upon  the 
secondary  winding  by  the  primary  winding. 

766.224.  Selective-signaling  System.  William  M. 
Davis,  Chicago,  111.,  assignor  to  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company, 
Rochester,  N.  Y.    Application  filed  April  6,  1903. 

A  polarized  signal  bell  and  a  serially  connected  con- 
denser are  connected  between  each  line  conductor  and 
the  return  path.  A  rheotome  signal  bell  in  a  circuit  of 
high  impedance  is  connected  between  one  of  the  line  con- 
ductors and  the  return  path,  a  variable  impedance  being 
connected  between  the  other  line  conductor  and  the  re- 
turn path  to  balance  telephonically  the  bimetallic  line. 
Means  are  located  at  the  central  station  adapted  to  con- 
nect the  terminals  of  a  source  of  alternating  current  be- 
tween either  of  the  line  conductors  and  the  return  path 
and  to  connect  the  terminals  of  a  source  of  direct  current 
between  the  return  path  and  that  line  conductor  to  which 
the  rheotome  signal  bell  is  connected. 

766.225.  Apparatus  for  Transmitting  Messages  by 
Telephone.  Edgar  W.  Daj',  Baltimore,  Md. 
Application  filed  April  11,  1904. 

Telephonically  transmitting  the  sounds  reproduced  from 
a  series  of  individual  phonograms  is  accomplished  by  a 
series  of  controlling  devices  corresponding  to  the  phono- 
grams and  controlling  respectively  the  individual  tele- 
phonic transmissions. 

766,229.  Speed  Controller.  Edwin  R.  Douglas,  East 
Orange,  N.  J.,  assignor  to  the  Crocker-Wheeler 
Company,  Ampere,  N.  J.  Application  filed  Feb- 
ruary 24j  1903. 

A  roller  connected  by  several  link  levers  to  the  con- 
troller handle  of  the  rheostat  follows  over  the  surface  of 
the  stock  in  the  lathe.  As  tlie  diameter  is  reduced  by 
continued  cutting,  the  levers  act  to  move  automatically 
the  rheostat  handle  and  increase  the  speed  of  the  motor, 
maintaining  the  same  circumferential  velocity  of  the 
stock.- 

766,241.  Telephone  Locking  Mechanism.  Rudolph  W. 
Goerb,  St.  Louis,  Mo.,  assignor  to  the  Controller 
Company  of  America,  St.  Louis,  Mo.  Applica- 
tion filed  April  20,   1903. 

Combined  with  a  telephone,  its  call  signal  and  call-signal 
operating    magnet    is    a    co-operating    locking    mechanism, 
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Providence,    R.    I.      Application   filed   April   27, 
1904. 

Escapement  and  releasing  mechanism  through  which 
the  switch  proper  is  automatically  opened  and  closed  in- 
cludes a  swinging  lever  continuously  traveling  clock-con^ 
trolled  members  operatively  connected  with  the  escape- 
ment mechanism,  and  means  carried  by  and  movable 
with  the  lever  of  the  escapement  mechanism  and  actu- 
ated by  a  tripper  or  member  of  the  clock  mechanism. 

766,284.  Insulated  Hanger  for  Arc  Lamps.  Henry 
J.  Pfiester,  Cincinnati,  Ohio,  assignor  of  one- 
half  to  William  A.  McCallum,  Cincinnati,  Ohio. 
Application  filed  March  7,  1903. 

A  bell-shaped  casing  inclosing  the  top  and  sides  of  the 
insulator  is  divided  in  an  axial  plane.  Means  detach- 
ably  unite  the  parts,  the  casing  having  a  rib  extending 
around  its  inner  circumference  and  adapted  to  engage  a 
corresponding  groove   in  the   insulatof. 

766.288.  Electric-welding  Clamping  Device.  Adolph 
F.  Rietzel,  Lynn,  Mass.,  assignor  to  the  Thom- 
son Electric  Welding  Company,  Lynn,  MasSv 
Application  filed  December  4,  1903. 

A  clamp-bearing  jaw  or  slide  and  a  clamp-jaw  detach- 
ably  secured  thereto  are  supplied  with  an  adjusting  screw 
for  the  slide  and  a  fastening  rod  for  the  jaw  passing 
longitudinally   through    the    screw. 

"J^^y^-  Control  of  Alternating-current  Motors. 
Gabriel  Winter,  Vienna,  Austria-Hungary,  and 
Friedrich  Eichberg  and  Johann  Alexander,  Ber- 
lin, Germany,  assignors  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
November   16,   1903. 

The  method  of  controlling  an  alternating-current  ma- 
chine consists  in  supplying  alternating  current  to  both 
members  of  the  machine  and  varying  simultaneously  the 
voltage  and  phase  of  the  current  supplied  to  one  member. 

766,310.  Control  of  Alternating-current  Motors. 
Gabriel  Winter,  Vienna,  Austria-Hungary,  and 
Friedrich  Eichberg  and  Johann  Alexander,  Ber- 
lin, Germany,  assignors  to  the  General  Electric 
Company,  Schenectady,  N,  Y.  Application  filed 
November  16,  1903. 

In  an  alternating-current  machine  are  means  for  supply- 
ing alternating  current  to  both  members  of  the  machine 
and  means  adapted  to  vary  simultaneously  the  voltage  and 
phase  of  the  current  supplied  to  one  member. 

766,319-  Switch  Attachment  for  Cluster  Electric 
Fixtures.  Walter  L.  Bradshaw,  Cambridge, 
Mass.     Application  filed  May  27,   1904. 

The  device  described  comprises  a  cluster  box  and  a 
cord-supporting  and  strain-relieving  device  in  the  box 
in  engagement  with  the  box. 

766,325.  Regulating  Electric  Motors.  Frank  E. 
Case,  Schenectady,  N.  Y.,  assignor  to  the  Gen- 


NO.    766,325. — MOTOR    REGULATION. 

a  coin-controlling  releasing  machanism  for  the  locking 
mechanism  and  means  whereby  the  magnet  operates  the 
call  signal.  The  call-signal  operating  magnet  can  also 
operate  the  releasing  mechanism  to  release  the  locking 
mechanism. 

766,244.  Self-oiling  Bearing.  Frederick  Hachmann, 
St.  Paul,  Minn.,  assignor  of  30  thirty-seconds  to 
Frank  L.  Gazzolo,  John  R.  Patty,  Thomas  L. 
Billingsley,  Stuart  B.  Shotwell,  Otto  Muller  and 
Charles  Brenck,  St.  Paul,  Minn.  Application 
filed  October  5,  1903. 

A  self-oiling  bearing  for  trolley  wheels  is  described. 

766,248.  Mechanical  Electric-current  Interrupter  or 
Circuit-breaker.  John  O.  Heinze,  Jr.,  Lowell, 
Mass.     Application  filed  March  9,  1904. 

Conductor  segments  are  placed  on  the  periphery  of  a 
drum  and  insulated  therefrom.  Each  segment  forms  part 
pf  a  circuit  and  brushes  follow  along  the  segments,  the 
circuits  being  broken  at  intervals  by  insulations  which 
lift  the  brushes. 

^66.2^6.     Electric  Time  Switch.  Arthur  W.  Hutching, 


NO.    766,327. — CONTROLLER. 

eral  Electric  Company,  Schenectady,  N.  Y.    Ap- 
plication filed  April  15,  1898. 

The  invention  embodies  a  controlling  device  for  the 
motor,  brakes  for  the  load  and  means  actuated  by  turning 
on  the  controller  of  the  motor  for  positively  disengaging 
the  brakes.  A  detent  under  the  control  of  the  motor- 
man  retains  the  brakes  out  of  engagement  with  the  mov; 
ing  load.      (See  cut.) 

766,327.  Controller.  Fred  B.  Corey,  Schenectady, 
N.  Y.,  assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  February 
4.   1903- 

A  reversing-switch  cylinder  comprises  segmcntally 
shaped  interchangeable  units,  each  of  the  units  carrying 
sufficient  contact  segments  to  act  as  a  complete  reversing- 
switch  cylinder  for  a  predetermined  number  of  motors. 
(See  cut.)  '  ~ 

766,335.  Electric  Railway.  Philip  Farnsworth, 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric Company,  Schenectadyj  N.  Y.  Application 
filed  February  21,  1901. 

A  feeder,  conductor  sections  and  switches  for  connect- 
ing the  sections  with  the  feeder  are  associated  witb  ^oilj 
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which  progressively  close  the  successive  advance  switches, 
also  coils  which  progressively  open"  the  successive  rear 
switches.  Auxiliary  switches  are  operated  hy  the  coils 
which  close  the  advance  feeder  switches  to  encrKize  the 
coils  wt)ich  open  the  feeder  switches  of  sections  to  tlic 
rear. 

766.351.  Reversing  Switcli.  George  H.  Hill.  Schcii- 
cctady.  N.  Y.,  assignor  to  the  General  Electric 
Company.  Schenectaily.  N.- Y.  Application  filed 
March  11,  1903. 

A  unit  for  a  switch  cylinder  comprises  a  disk  of  molded 
insulating  material  and  a  pair  of  conducting  elements 
emiwdded  in  the  insulating  matcrinl  and  accessible  fnun 
opposite  sides  of  the  disk. 

766.353.  Electric  Billiard  Register.  Porler  S. 
Hotchkiss.  Lake  City.  Iowa,  assignor  to  the 
Electric  Billiard  Register  Company.  Lake  City, 
Iowa.     Application  filed  August  6.  1903. 

In  an  electric  billiard  register  are  a  dial  ami  an  imli- 
calor  with  electrically  operated  means  for  nuiviuy  tlic 
indicator  step  by  step  relative  to  the  dial.  Automalic 
means  return  the  indicator,  and  electrically  actuated 
means  release  the   returning  means. 

766.354.  Telephone  Box.  Charles  C.  Hughes,  Balli- 
morc.  Md.     Application  filed  December  10,  igo2. 

A  telephone  instrument  includes  a  box  having  its  back 
open.  The  box  carries  a  transmitter,  a  receiver,  a  switch 
and  a  pair  of  electric  terminals.  A  cover  closes  the  back 
of  tlie  box  and  has  Hne-wirc  terminals  upon  it  to  engage 
the  terminals  of  the  box  when  the   cover  is   on. 

766.355.  Telephoiiogram  Apparatus.  Christian  Hiils- 
meyer.  Diisseldorf.  Germany.  Application  filed 
Ocloher  13.  1902. 

The  aitparatus  comnrises  a  tcleplione  circuit,  a  mirror, 
means  operated  by  the  circuit  for  oscillating  the  mirror 
and  means  for  throwing  a  constant  bundle  of  rays  of 
light  on  the  mirror.  A  lens  system  concentrates  to  a 
band  the  rays  reflected  hy  the  mirror.  A  transparent 
plate  between  the  mirror  and  the  lens  system  increases  or 
diminishes  in  transparency  continuously  corresponding 
In  (he  sine  of  tlie  angle  of  incidence,  and  a  sensitive  film 
receives  the  rays  when  concentrate*!. 

70f).,lfx>.  Fire-alarm  System.  Benjamin  P.  Ketcham. 
Carthage.  N.  Y.  Application  filed  August  6, 
1903.  ■ 

.\n  alarm  circuit  is  automatically  governed  by  an  an- 
nunciator circuit  and  has  an  electromagnet  installed 
therein.  An  alarm  meehanism,  a  power  shaft  for  actu- 
.  ating  the  alarm  mechanism,  means  for  holding  the.  power 
shaft  against  rotation  and  releasing  it.  the  means  beinc 
governed  by  the  electromagnet,  and  a  governor  control- 
ling the  power  shaft  are,  the  other   features.  ■ 

766.365.  Apparatus  for  Washing  Storage  Batteries. 
James  P.  Lough.  New  York,  N.  Y.  Application 
filed  May  17.  I904-     ■' 

Water  is  circulated  ihmugh  the  battery  by  a  innni».  and 
llic   liiiuid  is  then   caught    in  a  prccipitaling    tank. 

766,369.      Telegraphic    Apparatus.      Charles    Meray- 
Horvalh.   Budapest.   Austria-Hungar}'.     Applica- 
tion filed  March  31,  1903. 
.\    perforating    device    is    operated    by    slides    engaging 
the    jfunches    and    driving    cams    adapted    to    engage    re- 
spectively   the    punches    and    the    slides.      The    slide    cam 
operates  before    the   punch   cam.    the  slides    being  adapted 
til    bring    the    corresponding    punches    into    position    to    be 
engaged   by    the    pimch    cam.      Klcctromagnets   and    means 
o-terated    by    the    electromagnets    move    the    corresponding 
slides  into  "position   to  be  engaged   by  the  slide   cam. 


NO.    766,625. — THIRD-RAIL    CONTACT. 

766,375.  Service  Mirtcr  for  Telephone  Exchanges. 
James  L.  M'cQuarrie,  South  Orange,  N.  J.,  as- 
signor to  the  Western  Electric  Company.  Chi- 
cago, 111.     Application  filed  December  ir,  1903- 

Sub-station  apparatus  in  a  central-battery  telephone- 
exchange  system  includes  a  service  meter  having  step- 
by-stcp  counting  mechanism,  a  buzzer  and  a  switch 
adapted  te  bring  the  buzzer  into  operative  connection  with 
tlie  line,  the  switch  being  automatically  actuated  by  the 
stcp-by-step  mechanism  at  a  given  stage   in  its  advance. 

766,381.  Electric  Railway  and  Controlling  Device 
Therefor.  William  B.  Potter,  Schenectady. 
N.  Y.,  assignor  lo  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  Application  filed 
March  3,  1898. 

A  number  of  electric  motors  act  as  momentum-driven 
seiiarately-cxciled  generators  and  have  some  of  their  ar- 
matures connected  in  series  in  the  supply-circuit,  with 
means  for  sinudtaneously  regulating  the  fields  of  the 
motors. 

766,391.  Remote  Switch-control  System.  John  L. 
Hall  and  Howard  R.  Sargent,  Schenectadj-, 
N.  Y.,  assignors  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  Novem- 
ber 26,  1902. 

Supply  mains  and  branch  mains  are  connected  by  an 
elcctromagnctically  actuated  switch.  A_  relay  is  adapted 
to  complete  the  circuits  whereby  the  switch  is  alternately 
opened  and  closed. 

766,399.  Current-collecting  Device  for  Electric-rail- 
way Systems.  Abraham  A.  Shove  and  AVilliam 
Emhley,  Jerseyville,  IH.  Application  filed  Sep- 
tenilKT  26.  1903. 

The  current  collector  comprises  a  slot  bar.  contact  de- 
vices carried  thereby,  a  bracket  depending  from  tlie  car, 
a  pair  of  telcscopically    fitting  members,   of  which  one    is 


pivotally  connected  to  the  slot  bar  and  the  other  to  the 
bracket,  telescopic  cups  forming  a  spring  casing  and  se- 
cured one  to  each  of  the  members,  and  a  compression 
spring  disposed  within  the  easing. 

766,430.  Telegraphic  Instrument.  Arthur  R.  Dickey. 
AIis.souri  Vallcjs  Iowa,  assignor  of  one-half  to 
Theodore  F.  Von  Dorn,  Omaha,  Neb.  Applica- 
tion filed  May  13,  1902. 

Mechanical    details   are   described. 

766.450.  Telephone-exchange  System.  Isidor  Kit- 
see,  Philadelphia,  Pa.  Application  filed  Novem- 
l)er  23,  1900. 

Fixed  conductors  have  parts  adjacent  to  each  of  the 
terminals  in  the  board.  The  plugs  are  provided  with 
electromagnetic  devices  and  means  to  engage  in  one  or 
the  other  of  the  fixed  conductors.  The  plugs  arc  also 
provided    with   an   annunciating  device. 

766.451.  Telephonic  Transmission.  Isidor  Kitsee, 
Philadelphia,  Pa.  Application  filed  January  22, 
1901. 

Two  telepliniiic  stations  are  connected  together  through 
a  metallic  circuit.  The  metallic  circuit  is  provided  at 
different  i)oints  with  condensers  in  series,  and  also  pro- 
vided at  different  points  with  electromagnetic  devices  in 
multiple    arc. 

766.468.  Rectifying  and  Interrupting  Alternating 
Currents.     William   Scheidel,   Chicago,  111.     Ap- 

■.plication  filed  December  31,  1903. 

A  combined  high-frequency  interrupter  and  rectifier 
embodies  a  containing  cell  formed  of  aluminum  and  con- 
stituting the  cathode  element.  A  liquid  electrolyte  is 
used.  The  anode  and  cathode  elements  are  arranged  in 
relation  ,to  each  other,  so  as  to  constitute  a  rectifier  and 
a  high-frequency  interrupter  for  an  alternating  current 
passing  through  the  apparatus. 

766.469.  System  for  Temperature  Regulation.  Fred- 
crick  M.  Schmidt,  New  York,  N.  Y.,  assignor  of 
two-thirds  to  George  C.  Germond  and  William 
,H.  Spelman.  Brooklyn,  N.  Y.  Application  filed 
January  7,  1903. 

Independently  movable  contacts  adjacent  a  pair  of 
terminals  are  adapted  to  form  a  circuit  with  an  electro- 
magnet and  a  source  of  electric  current.  Mechanism  is 
placed  intermediate  a  thermostat  and  the  contacts  ' 
whereby  the  movement  of  the  thermostat  causes  one  or 
the  other  of  the  contacts  to  touch  its  adjacent  terminal. 

766,474.  Receiving  Telegraph  Instrument.  Charles 
R.  Underbill,  Providence,  R.  I.  Application  filed 
June  r,  1903. 

A  receiving  telegraph  instrument  comprises  a  number  of 
eliaraeter-reeording  devices  and  character- selecting  com- 
ponents corresponding  in  number  to  the  maximum  num- 
ber of  signal  components  of  .any  of  the  .code  characters 
representing  the  recording  devices.  .  They  are  controlled 
selectively  by  the  sig;'nal  components  in  combinations 
ciirrcspondinj^   to   those   of  the  code  characters.  . 

766,490.  Cut-out.  Ferdinand  Bucbhop.  New  York. 
N.  Y..  assignor  to  the  Meyruwitz. Manufacturing 
Company.     Application  filed  October. 29,  1903. 

Combined  with  a-  fixed  plate  forming  -one  .terminal  of 
the  circuit  is  a  rotary  plate  arranged  parallel  thereto  and 
adaiited  lo  make  and  break  contact.  A  plunger  is  adajitcd 
lo  imparl  two  movements  in  ttie  same  direction  to  the 
rotary  plate  l)y  two  successive  opposite  movements  of  its 
own. 

766.496.  Electric  Arc  Lamp.  Arthur  S.  Deem, 
Reading,  Pa.     Application  filed  January  26,  1904. 

In  the  arc  lamp  is  a  casing  comprising  a  magnet  having 
electrical  connections,  a  yoke  surrounding  the  magnet, 
dash  pots  connected  to  the  yoke  and  a  cross-arm  carried 
by  the  yoke.  Carbon  holders. are  pivoted  to  bangers  and 
to  depending  arms. 

766.497.  Balanced  Cord-drop  Attachment.  Henry 
D'Olier.  Jr..  Philadelphia,  Pa.  Application  filed 
March  7,  1904. 

A  member  designed  to  hang  from  the  lamp  cord  has  a 
lamp  socket  in  its  side,  which,  as  it  hangs,  holds  the  lamp 
out   in   a   horizontal   position. 

766.502.  Telephony.  Isidor  Kitsee,  Philadelphia, 
Pa.     Application  filed  March  13,  1901. 

A  method  of  transmitting  speech  over  a  line  wire 
carrying  a  direct  current  useful  foi-  other  purposes  con- 
sists in  causing  alternating-current  impulses  to  be  gen- 
erated in  the  secondaries  of  an  inductorium  connected 
in  shunt  as  to  part  of  the  line  wire,  simultaneously, 
through  the  varying  resistance  of  the  transmitter.  The 
impulses  are  received  with  the  aid  of  a  receiver  elec- 
trically connected  with  the  interposition  of  a  condenser 
or   condensers  to  the  ground  or   return. 

766.503.  Telephonic  Transmission.  Isidor  Kitsee, 
Philadelphia,  Pa.  Application  filed  August  2, 
1902. 

A  transmitting  station  and  a  receiving  station  are  con- 
nected electrically  together  through  a  series  of  close<l 
circuits,  each  containing  electromagnetic  devices,  the 
closed  circuits  being  in  electrical  connection  with  each 
other    through    condensers. 

766.504.  Method  of  Producing  Elements  for  Elec- 
Vic  Cells.     Isidor- Kitsee,  Philadelphia.  Pa.     Ap- 

■   plication  filed  April  14,  1902.     Renewed  June  16, 
1904. 

The  method  consists  in  the  production  of  the  supports 
for  a  scries  of  elements  as  one  mechanical  unit  and 
providing  the  supports  electrically  with  a  film  of  high 
oxide  and  the  spaces  in  the  plates  with  highly  oxidized 
compound  of  lead.  The  supports  are  separated  from 
each  other  and  provided  each  with  separate  means  to 
connect  it   to   the  circuit. 

766,507.  Time-circuit  Controlling  Apparatus.  Henry 
C.  Little.  Boston,  Mass.  Application  filed 
August  26,  1903. 

Helically  arranged  escape  members  co-operate  with  a 
scries  of  escape  members.  Means  are  provided  for  rela- 
tively rotating  the  two  series  and  for  accelerating  the 
rotating  mcmlicrs  during  escape  periods.  One  or  more 
circuits  are   controlled  by  the   escape   members. 

766.619.  M'anufacture  of  Incandescent  Electric 
Lamps.  Harry  Hoge,  Asnieres,  and  Jean  Barol- 
litT.  Paris,  France.  Application  filed  April  5, 
1904. 

Improvements  in  the  manufacture  of  incandescent  elec- 
tric   lamps   consist,    first,    in    making   cylindrical    holes   in 


the  glass  by  inserting  and  fi.xing  therein  by  fusion  and 
flattening  of  the  glass,  metallic  wires  of  any  suitable 
kind,  which  are  afterward  removed;  second,  in  drawing 
through  these  holes  wires  whose  diameters  are  made  ao- 
pro.ximately  equal  to  those  of  the  holes,  and,  third, 
in  afterward  applying  a  material  capable  of  securing 
airtigbtness  when  cold,  such  as  a  thick  solution  of  india 
rubber. 

766,625.     Third-rail   System.     Thomas  Jenkins,  New- 
York,  N.  Y.    Application  filed  April  6,  1904. 

A  cover  for  the  rail  has  a  side  opening.  A  shoe  car- 
ried by  the  outer  end  of  an  arm  on  the  car  is  movable 
through  the  opening  in  the  cover.      (See  cut.) 

766,650.     Electric  Trolley.     George  Ondo,  Delancey, 
Pa.     Application  filed  March  10,  1904. 

An  electric  trolley  comprises  a  head  and  a  wheel,  a 
yoke  having  side  members  movable  relatively  to  each 
other,  clastic  shoes  mounted  upon  the  members  and 
springs  connecting  with   the    shoes. 


NO.    766,800. — BALANCED    CORD-DROP    ATTACHMENT. 

766,692.  Hanger  Cut-out  for  Trolley  Wires.  George 
Hall,  Manchester,  England.  Application  filed 
April  3,  1903. 

In  a  lianger  cut-out,  for  trolley  wires  is  a  solid  middle 
-nortion  and  A  pivotally  insulated  lever  fulcrumed  to  each 
end,-  with  its  inner  end  reaching  over  the  middle  por- 
tion and   having  a   casing. 

766,767.  Electric  Connection  Rosette.  Mortimer  Nor- 
den.  New  York,  N,  Y..  assignor  to  Mary  Bittner, 
New  York,  N.  Y.  Application  filed  September 
19,  1903. 

.\n  electric  connection  rosette  comprises  a  liead  of 
elongated  rectangular  form  made  of  porcelain  or  other 
suitable  vitrified  material  and  a  base  of  similar  form 
and  material  and  having  longitudinally  disposed  central 
recesses, 

766.774.  .\pparatus  for  Antomalically  Stopping  Rail- 
road Trains.  Hiram  G.  Sedgwick.  New  York, 
N.  Y.  Original  application  filed  April  8.  1903. 
Divided  and  this  application  filed  .Vpril  ^8,  1903. 
Renewed   December   7.    1903. 

In  a  I  rain-stopping  ap)iaratus  are  two  series  1  f  stop 
bo.xes,  one  series  being  ada|>tcd  to  he  operated  by  Irains 
moving  in  one  direction  and  the  other  by  trains  m..ving 
in  the  opposite  direction.  A  presser  bar  is  in  each  box 
and  a  train-actuated  means  for  moving  the  bar  to  its  let 
position.  I^llectric  means  operated  through  the  tidi.i- 
actuated  means  are  connected  to  the  next  box  ahead  i,f 
the  opposite  series  to  set  the  presser  bar. 

766.787.  Enclosed  Arc  Lamp.  Otto  N.  Wiswell, 
Lynn.  Mass..  assignor  to  the  General  Electric 
Company.  Schenectady.  N.  Y.  Application  filed 
May  4.  1899. 

An  arc-inclosure  is  provided  with  an  opening  for 
transit  of  a  movable  electrode  and  a  relatively  easier 
l>ath  of  discharge  for  the  arc  gases  compared  with  that 
of  the  feed  opening  through  a  reservoir  of  inert  gas  open 
to  the  atmosphere   and  the  arc  inclosure. 

766.788.  Enclosed  Arc  Lamp.  Otto  N.  Wiswell. 
Snoqualmie  Falls,  Wash.,  assignor  to  the  General 
Electric  Company.  Schenectady,  N.  Y.  Original 
application  filed  May  4,  1899.  Divided  and  this 
application  filed  July  24,  1902. 

In  a  cap  for  inclosed  arc  lamps  is  a  plate  having  a 
carbon  opening  and  arranged  to  engage  with  an-  end 
of  the  globe.  A  eliamber  communicales  with  the  car- 
•  bon  opening  at  one  point  and  with  the  atmosphere  at 
another,  into  which  the  gas  from  the  inclosure  is  free 
to  enter  and  withdraw  as  the  carbons  move  with  respect 
to  each   other. 

766.800.  Balanced  Cord-drop  Attachment.  Henry 
D'Olier.  Jr..  Philadelphia,  Pa.  Application  filed 
March  4.  1904. 

The  lamp  screws  into  a  socket  on  the  side  of  a  mem- 
ber which  hangs  from  the  lamp  cord.  The  lamp  thus 
extends  out  in  a   horizontal    direction.      (See  cut.) 


EXPIRING  PATENTS. 

Following  is  a  li-^t  of  electrical  patents  (issuetl  by 
the  LTnited  Slates  Patent  Ofiice)  that  expired  on 
August  2.   1904: 

367,866.  Coupling  Dynamo-electric  i^tachines.  EHhu  Thom- 
son,   Lynn,    Mass. 

367,898.  Magnetic  Clock.  Daniel  Drawbaugh,  Kbcrly  s 
Mill,    Harrisburg.    Pa.  -,     '        r.     t- 

367,901.  Arrester  for  Electric  Currents.  James  P.  Free- 
man,   Chicago,    111. 

367.925.  Electrical  Annunciator.  William  C.  Poole  and 
John    Schnepf.  New  York.   N.   Y. 

367.931.      Electric    Coupling.      Charles    Runels,    Lowell,    Mass. 

367.934.  Commutator  for  Klectric  Generators.  Oliver  B. 
Shallenberger,    Rochester,    Pa.  • 

367.956.  liinding  Clamp  for  Battery  Electrodes.  Horatio 
1.    Brewer,    New    York.    N.    Y.  , 

367,960.  Electric-clock  System.  Charles  L.  Clarke,  East 
Orange,    N.   J.  ■       , 

368,066.  Railway  Signal.  Irving  IT.  Brown,  New  York, 
N.    Y. 

l6S,QSfi.  ICnclosing  Case  for  Electric  Machines.  Charles  IT. 
nines.    NcM-    York.    N.    Y.  ^    ,  , 

368,099.  Primary  Battery.  Samuel  VV.  ^^a^uay,  Tcdworth 
Square,   London,  Eng. 
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Electric    Lighting   at  the    Alhambra 
Theater. 

In  the  general  overhauling  of  Chicago  theaters 
following  the  terrible  Iroquois  Theater  fire  of  De- 
cember 30th  last,  remodeling  of  the  electrical  equip- 
ment has  occupied  a  prominent  place.  Electrical  en- 
gineers have  been  required  to  solve  the  problem  of 
equipping  theaters  with  electric  lighting  in  such  a 
way  as  to  meet  the  stringent  requirements  of  the 
Board  of  Fire  Underwriters  and  of  the  electrical 
inspection  department  of  the  city  of  Chicago,  while 
likewise  furnishing  the  theater  managers  the  light- 
ing facilities  which  they  re- 
quire to  carry  on  a  general 
show  business.  How  this 
was  done  in  the  case  of 
the  Powers  Theater  was 
shown  in  a  recent  illus- 
trated article  in  the  Western 
Electrician.  At  the  pres- 
ent time  a  brief  description 
of  the  electrical  work  ac- 
complished at  the  Alhambra 
Theater  will   be   given. 

The  Alhambra  Theater  is 
at  State  Street  and  Archer 
Avenue,  and  is  classed 
among  the  larger  theaters 
of  the  city,  seating  2,200 
before  the  remodeling  and 
1,400  after.  The  difference 
is  caused  by  wider  aisle 
spaces,  greater  spaces  be- 
tween chairs  and  changes 
in  the  pitch  of  galleries. 
The  theater  building  is  sur- 
rounded by  streets,  alleys  or 
courts  on  all  sides,  so  that 
the  improved  exit  facilities 
required  were  easily  pro- 
vided. It  was  erected  about 
IS  years  ago  and  has  a 
small  private  electric-light- 
ing plant  under  and  back 
o  f  t  h  e  stage.  This  outfit 
consists  of  a  Phcenix  tubu- 
lar boiler  16  feet  long  and 
66  inches  in  diameter  sup- 
plying steam  to  a  simple 
Phoenix  85-horsepower  en- 
gine direct-coupled  to  a 
Western  Electric  iio-volt, 
48  -  kilowatt,  direct-current 
dynamo.  In  addition,  out- 
side sources  of  current  sup- 
ply are  provided. 

Two  centers  of  distribu- 
tion have  been  provided  in 
wiring  the  building.  One 
is  the  stage  switchboard 
(Figs.  I  and  2)  and  the 
other  is  the  box-office 
switchboard  (Fig.  3).  From 
the  former  1450  l6-candle- 
power  lamps  are  controlled. 
These  furnish  the  lighting 
for  the  stage  and  audito- 
rium.    The   board   in    the 

box  office  or  ticket  office  at  the  entrance  con- 
trols the  400  lamps  used  for  signs,  lobbies,  exits 
and  emergency  lights.  In  the  event  of  a  fire  on 
the  stage  the  mere  throwing  of  a  switch  in  ■  the 
box  office,  which  is  outside  the  theater  building 
proper,  will  throw  the  emergency  and  exit  lights  on 
an  outside  source  of  current.  It  is  considered  that 
it  is  practically  impossible  for  the  theater  to  be  left 
in  darkness  at  any  time  when  light  is  needed.  Great 
care  has  been  taken,  also,  to  make  the  wiring  as 
nearly  fireproof  and  waterproof  as  possible,  the 
clircuits  being  run  in  iron  pipe. 

The  wiring  of  the  building  is  divided  into  112  sep- 
arate sections,  each  section  or  circuit  carr>'ing  no 
more  than  12  i6-candlepower  lamps.  There  are 
92  circuits  extending  from  the  switchboard  lo- 
cated on  the  stage  and  20  circuits  extending  from 
the  switchboard  located  in  the  box  office. 

Controlled  from  the  stage  switchboard,  the  92  cir- 
cuits supply  border  lights,  footlights,  strip  lights,  or- 
chestra lights,  proscenium  lights,  ceiling  lights,  box 
and  box-front  lights,  balcony  and  gallery  lights,  par- 


quet lights,  dressing-room  lights  and  all  lights  in  the 
basement.  Each  circuit  is  fused  at  the  switchboard 
and  is  provided  with  the  necessary  switch  and  dim- 
mers required  to  enable  the  man  in  charge  to  have 
perfect  control  of  all  lights. 

From  the  box-office  switchboard  20  circuits  supply 
corridor  lights,  entrance  lights,  rotunda  lights, 
foyer  lights,  exit  lights,  cleaning  lights,  emergency 
lights,  box-office  and  manager's  office  lights,  deco- 
rating and  sign  lights.  Each  circuit  is  fused  and 
provided  with  switches  at  the  box-office  switchboard, 
which  is  so  located  as  to  permit  of  operation  by  the 


ELECTRIC   LIGHTING   AT   THE   ALHAMBRA   THEATER. — STAGE   SWITCHBOARD 

man  in  charge  of  the  ticket  office,  as  can  be  seen 
by  reference  to  Fig.  3. 

All  wires  in  the  building  are  installed  in  loricated 
iron  conduit  and  are  so  arranged  that  they  may  be 
used  either  on  the  two-wire  or  the  three-wire  sys- 
tem. There  are  five  borders  of  96  lights  in  two 
rows  each,  with  48  clear  lights,  24  blue  lights  and 
24  red  lights  in  each  border.  The  lights  of  each 
border  are  in  eight  separate  circuits  of  12  lights 
each  and  are  fused  at  the  swithboard. 

There  are  96  footlights  in  two  rows,  consisting  of 
48  clear  lights,  24  blue  lights  and  24  red  lights.  The 
footlights  are  on  eight  separate  circuits,  which  are 
also  fused  at  the  switchboard.  There  are  also  five 
ground-row  pocket  lights  on  each  side  of  the  stage, 
provided  with  two  circuits  each  for  temporary  stage 
lighting.  These  pockets  are  provided  with  stage 
plugs  and  receptacles,  wdiich  are  enclosed  in  iron 
boxes,  which  are  flushed  with  the  floor  when  tem- 
porary connections  are  made. 

The  stage  switchboard  (Figs,  i  and  2)  is  a 
double-decker,  made  in  three  separate   sections  and 


contains  all  fuses,  switches  and  dimmers.  The  feed 
wires  enter  at  the  lower  part  of  the  board  and  are 
carried  to  the  main  fuses  and  switches.  The  path 
proceeds  from  the  main  switch  to  the  bus  bars,  where 
the  current  is  fused  and  divided  into  a  number  of 
smaller  sections  passing  into  the  master  switches. 
These  master  switches  are  used  to  control  a  number 
of  small  sections  on  the  board  without  the  necessity  of 
applying  all  the  switches  when  a  quick  change  is  re- 
quired. They  were  put  in  in  order  to  eliminate  the  use 
of  large  fuses.  The  master  switches  are  connected 
to  the  bus  bars  for  supplying  different  sections  of 
lights  which  are  at  times 
to  be  operated  separate  from 
others.  Each  section  is 
connected  to  the  bus  bars 
by  individual  switches,  so 
arranged  as  to  be  connected 
and  disconnected  at  will. 

From  the  individual 
switch  on  the  board,  the 
current  passes  through  the 
dimmers  located  between 
the  switchboard  panel  and 
the  tablet  board  at  the  top 
for  the  regulation  of  the 
lights.  There  are  19  Cut- 
ler-Hammer dimmers  used 
for  the  regulation  of  the 
candlepower  of  the  lights. 
These  dimmers  are  so  ar- 
ranged as  to  be  operated 
separately,  or  they  can  all 
be  operated  at  the  same 
time. 

The  current  goes  from 
the  dimmers  to  the  tablet 
boards  on  the  uoper  deck, 
where  the  current  is  again 
fused  and  divided  into  sev- 
eral sections  for  supplying 
t  h  e  lights  throughout  the 
Iniilding.  The  tablet  board 
is  divided  into  30  separate 
sections  and  supplies  96 
separate   branch    circuits. 

The  switchboard  is  iron- 
clad and  is  waterproof  as 
well  as  fireproof,  and  seem- 
ingly offers  perfect  protec- 
tion for  the  wires  as  well 
as  for  the  fuses.  In  Fig.  i 
two  of  the  folding  iron 
doors  are  shown  open  for 
the  purpose  of  revealing  the 
interior.  T  h  e  b  o  x-office 
switchboard  is  built  along 
the  same  lines  and  is  com- 
pletely^ encased  in  an  iron 
box  with  a  door. 

There  is  also  a  system  of 
four   private   intercommuni- 
cating telephones,  the  wires 
for  which   are   also   run   in 
iron   conduit    and   are   con- 
nected with  the  box  office, 
stage  electrician,  fly  gallery 
and  orchestra. 
In   compliance   with   the   recent  order  of  the  city 
authorities  a  7,000-pound  steel  curtain — steel  on  the 
auditorium  side  and  asbestos  on  the  stage  side — has 
been  installed  in  the  stage  opening.     This  movable 
steel  partition  is  27  feet  6  inches  high  and  35  feet 
wide.     It  is  raised  and  lowered,   with  the  aid  of  a 
counterbalance,  by  a  two-horsepower  electric  motor 
placed  beneath  the  stage.     The  controller  for    this 
motor  is  placed  on  the  stage  switchboard   (which,  it 
may  be   mentioned,  is  located  just  at   the   right  of 
the  proscenium  opening,  as  one  faces  the  audience), 
and   may  be  seen  in  its   iron   box   at  the   right  in 
Fig.    I.    Thus   the   curtain   can   be   operated   by   the 
electrician  if  desired. 

Mr.  Emery  Stanford  Hall  was  the  architect  re- 
tained for  the  reconstruction  of  the  .Mhambra 
Theater.  The  electrical  work  was  entrusted  to  the 
Ernest  Freeman  Company  of  Chicago,  electrical 
engineers  and  contractors,  and  this  company  is 
entitled  to  credit  for  the  thorough  and  workman- 
like manner  in  which  its  duties  have  been  per- 
formed. 
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The  "Electrification"  of  the  Erie  Canal. 
By  George  E.  Walsh. 
The  final  rejuvenaiiun  of  the  ancient  Erie  Canal 
will  be  accomplished  when  electric  lowing  of  a 
satisfactory  nature  has  been  adopted  and  brought 
to  a  finish.  At  the  j-resent  writing  this  is  in  a  fair 
way  of  accomplishment,  and  the  genera!  opinion 
prevails  among  commissioners,  engineers  and  ex- 
perts, that  the  "electrification"  of  the  caiial  is  merely 


FIG.  2.     ELECTRIC   LIGHTING  AT  THE  ALHAMBRA  THEATER. 
— REAR   OF   STAGE   SWITCHBOARD.      (SEE   PAGE    I29.) 

a  matter  of  a  few  years,  and  that  it  is  the  only  form 
of  power  that  will  enable  this  great  waterway  to 
take  a  new  and  successful  lease  of  life. 

During  the  present  month  a  new  electric  canal 
towing  and  equipment  company  has  been  incor- 
porated at  Albany  for  the  express  purpose  of  making 
a  bid  for  the  work  of  equipping  the  canal  with  elec- 
tric power  and  apparatus.  Under  its  new  charter 
the  company  is  prepared  to  furnish  power,  and  to 
manufacture  new  electrical  towing  apparatus  and 
general  equipment.  It  will  proceed  almost  imme- 
diately to  make  tests  of  new  machinery^  along  por- 
tions of  the  canal 

The  question  of  the  towing  apparatus  that  will 
be  ultimately  adopted  on  the  Erie  is  one  that  still 
excites  a  good  deal  of  concern  and  an.xiety  among 
engineers  and  manufacturers.  There  is  hardly  a 
week  that  passes  that  does  not  witness  a  trial  of 
some  new  methods  or  a  repetition  of  former  experi- 
ments under  somewhat  improved  conditions.  It  is 
generally  recognized  that  when  the  matter  is  finally 
settled,  and  orders  placed  for  new  electrical  tow'ing 
apparatus  for  the  canal,  a  sensible  impetus  w-ill  be 
given  to  electrical  business  in  the  East  and  parts  of 
the  West.  There  is  hardly  a  manufacturing  con- 
cern interested  in  electrical  matters  that  is  not  keep- 
ing a  sharp  eye  on  developments  in  this  direction. 

In  the  latter  part  of  July  a  test  was  made  at 
Schencctadv  on  the  canal  of  a  towing  apparatus,  the 
patents  of  which  are  owned  by  the  International 
Towing  and  Power  Company.  The  test  was  watched 
by  a  great  number  of  prominent  engineers  from  all 
parts  of  the  country,  and  the  results  were  considered 
satisfactory.  Thirty-five  hundred  feet  of  rail  had 
been  laid  down  on  the  tow-path,  and  six  loaded  canal 
boats,  with  a  total  weight  of  about  2.800  tons,  were 
then  pulled  at  a  speed  of  over  four  miles  an  hour. 
There  was  little  washing  of  the  embankment  caused 
by  the  swell,  in  the  wake  of  the  boats,  and  hardly 
a  perceptible  current  was  left  behind.  There  was 
no  hitch  in  the  operation  of  the  machinery,  and  the 
inventor  and  owners  of  the  patents  expressed  them- 
selves satisfied. 

"The  question  of  the  electrification  of  the  canal," 
said  one  of  the  engineers  present,  "seems  an  assured 
fact  now,  for  while  several  systems  of  towing  are 
making  a  bid  for  the  canal,  any  one  should  prove 
far  more  satisfactory  than  by  mule  or  other  anti- 
quated method  It  seems  to  be  now  merely  a  ques- 
tion of  what  system  to  adopt.  In  this  respect  we 
are  not  following  the  lead  of  any  other  nation. 
While   recognizing  the  value   of  European   systems 


and  giving  full  credit  to  them  for  pioneer  work  in 

electrical  canal  towing,  we  expect  to  evolve  a  dis- 
tinct American  system  that  will  prove  the  most 
satisfactory  of  any  in  the  world.  There  is  a  multi- 
tude of  patents  pending  in  electrical  towing,  and 
there  is  some  difiiculty  in  unifying  these  so  that 
the  system  which  is  finally  adopted  will  not  be  in- 
volved in  endless  litigation.  Whatever  system  is 
adopted  finally  must  be  the  best,  possessing  features  of 
merit  that  cannot  be  found  in  any  other  single  system 
of  the  past.  This  of  course  is  not  easy  to  do.  But  the 
electrification  of  the  Erie  is  one  of  the  most  important 
questions  of  transportation  of  the  day.  All  depends 
upon  its  success  whether  the  enlargement  and  deep- 
ening of  the  Erie  is  to  prove  of  value  or  entirely 
worthless.  The  canal  must  be  modernized  so  that 
it  can  compete  with  the  railroads  during  the  open 
season.  It  must  be  able  to  carry  freight  from  the 
Great  Lakes  to  the  seaboard  at  minimum  rales  and 
without  injuring  the  canal  or  causing  the  slate  to 
l>ay  subsidies  to  keep  it  in  a  slate  of  repair.  In 
'liort,  the  Erie  Canal  question  is  come  to  this :  Can 
electricity  make  or  unmake  it?  If  it  cannot  be 
electrified  successfully  it  is  doomed  to  failure,  and 
the  great  expenditure  of  the  state's  money  will  once 
more  go  for  naught.'" 

The  quantity  of  freight  that  must  be  handled  by 
.the  Erie  Canal  will  be  enormous,  and  any  electric 
~ystem  of  towage  will  be  taxed  to  its  utmost.  Nearly 
:ill  of  tlie  different  systems  have  been  tested  here 
at  one  time  and  another.  The  Lamb  aerial  system 
that  was  tried  on  the  canal  near  Buffalo  years  ago 
was  found  inadequate  to  the  needs  of  the  day.  The 
aerial  system  of  canal  towage  is  still  used  a  good 
deal  in  England,  but  it  is  pronounced  by  American 
engineers  as  inadequate  to  the  Erie.  The  motor 
carriage,  which  runs  on  an  aerial  cable,  hardly 
furnishes  sufficient  power  to  haul  the  heavy  Erie 
Canal  loads  along  the  waterway.  In  England  tests 
of  an  aerial  towage  system  showed  that  the  cost 
at  a  speed  of  four  mjles  an  hour  was  0.041  penny 
per  ton-mile  during  *a  continuous  haul  of  seven 
hours.  The  tractive  force  required  for  towing  a 
barge  of  100  tons  at  two  and  a  half  miles  an  hour 
wa5  estimated  at  250  to  300  pounds,  and  at  a  speed 
of  four  miles  an  "hour  a  current  was  required  of 
15  amperes  at  500  volts.  The  chief  advantage 
claimed  for  this  system  was  that  no  delays  in  pass- 
ing were  experienced,  and  bridges  and  tunnels  offered 
no  obstacles. 

There  are  two  canals  on  this  comment  that  have 
recently  been  equipped  with  electricity  that  have 
attracted  a  good  deal  of  attention,  and  the  Erie  en- 
gineers have  recently  made  extensive  studies  of  both 
to  draw  comparisons,  and  to  facilitate  a  solution  of 
the  problems  at  home.  The  first  of  these  is  the 
Miami  and  Erie  Canal,  which  represents  the  first 
three-phase  traction  system  in  the  United  States, 
and  the  second  is  the  Cornwall  Canal  in  Canada. 
The  first  canal  equipment,  including  resen'oirs  and 
power  stations,  cost  upwards  of  $S,ooo,ooo.  The 
Baldwin- Westinghouse  three-phase  locomotives  used 
on  this  canal  weigh  12  tons,  with  a  draw-bar  pnll 
of  9.600  tons,  and  the  motors  are  of  80-horsepower 
capacity.  Two  induction  motors  operating  in  tan- 
dem can  make  a  speed  of  four  miles  an  hour, 
with  a  maximum  load,  and  one  motor,  with  a  light 
load,  has  a  maximum  speed  of  si.x  miles  an  hour. 
From  five  to  seven  canal  boats  are  hauled  by 
a  single  locomotive,  with  the  overhead  trolley  lines 
carrj'ing  the  current,  and  the  track  acting  as  the  third 
conductor.  The  voltage  on  the  transmission  line 
r-long  the  canal  is  .?3,oco  volts,  and  the  frequency  25 
cycles  per  second. 

The  Cornwall  Canal  is  electrically  equipped  for 
lighting  purposes  and  for  operating  the  locks,  weirs 
and  similar  mechanism  other  than  actual  towage. 
The  latter  will  follow^  as  the  engineers  gradually 
solve  numerous  little  problems  that  now  confront 
them.  The  electrical  eq'uipment  of  the  locks  and 
weirs  is  quite  important,  and  represents  a  decided 
improvement  in  cam!  construction.  It  will  be  neces- 
sary to  equip  the  Erie  similarly  when  electricity  is 
finally  adopted,  and  a  study  of  the  Cornwall  Canal 
as  a  pioneer  in  this  direction  is  attracting  the  atten- 
tion of  experts  working  on  the  Erie  problem.  For 
instance,  the  operation  of  the  locks  by  electricity  has 
proved  so  satisfactory  that  time  and  labor  are  saved 
nearly  one-half.  The  electrical  drive  of  all  the 
machinery  has  reduced  the  number  of  men  required 
at  the  different  poinls  along  the  canal.  The  motors 
used  for  both  the  lock  gates  and  weir  mechanism 
are  of  five  horsepower.  For  a  few  seconds  during 
the  height  of  the  operation  the  normal  capacity  of 
the  motors  is  exceeded,  but  the  balance  of  the  time 
they  run  considerably  under  load.  There  are  a  num- 
ber of  weir  gates  to  keep  the  various  levels  of  the 
canal  normal,  which  must  be  operated  independently, 
and  electricity  has  brought  the  solution  of  the  prob- 
lem to  a  fitting  climax. 

Likewise,  the  bridges  arc  operated  on  the  Cornwall 
Canal  by  electric  motors.  The  rapidity  obtained  in 
opening  and  closin.?  the  bridges  makes  them  superior 
10  any  other  canal  bridges  in  the  world.  .As  most 
of  the  bridges  on  the  Erie  are  high  this  would  not 
prove  such  a  formidable  problem  except  in  the  cities 
through  which  the  canal  flows.  Electrically  operated 
bridges  would  naturally  have  to  be  installed  at  such 
places.     The  supply  oif  current  all  along  the  route 


would  make  the  operation  of  the  weirs.  locks  and 
bridges  a  matter  of  simple  cost.  The  motors  for 
driving  the  bridge  mechanism  are  placed  under  the 
bridges,  and  Ihcy  in  no  way  prove  objectionable  or 
clumsj'. 

The  equipment  of  the  Erie  Canal  by  electric  mech- 
anism for  towing  and  operating  bridges,  locks  and 
weirs  will  consequently  be  the  result  of  study  and 
experiment  extended  over  a  long  period  of  time.  All 
the  different  Europenn  systems  have  been  tested  at 
some  time  on  the  Erie,  and  from  these  new  ideas 
i.ave  been  obtained ;  but  no  one  system  has  been 
adopted  by  the  American  inventors.  Profiting  by 
the  success  and  failures  of  others,  they  are  striving 
10  produce  an  .American  system  that  will  be  adapted 
in  ever}'  way  to  the  needs  of  old  historic  Erie. 


Kewanee-Geneseo    Single-phase    Rail- 
way. 

In  a  week  or  so  the  Kewanee,  Cambridge  and 
Geneseo  Railway  Company  e.xpccts  to  begin  grading 
for  an  interesting  jo-mile  electric  railway  to  be  built 
between  Kewanee  and  Geneseo,  by  way  of  Cambridge, 
in  Henry  County.  III.  The  single-phase  alternating- 
current  system  will  be  used  throughout.  Tlie  power 
house  will  be  located  near  Cambridge  and  will  be 
of  1,000  kilowatts'  capacity  at  the  start.  Current 
will  be  generated  .nt  2.200  volts  and  transmitted  at 
11,000  volts  to  the  two  end  divisions  of  the  road, 
where  step-down  transformers  will  be  located  to  re- 
duce the  electromotive  force  to  2,200  volts,  which 
will  be  the  line  voltage.  The  central  division  will 
be  supplied  at  2,200  volts  directly  from  the  power 
house.  On  the  locomotives  and  motor  cars  the  volt- 
age will  be  again  reduced  to  500,  at  which  the  single- 
phase  motors  will  operate. 

The  rolling  stock  will  include  two  40-ton  electric 
locomotives,  each  equipped  w-ith  four  250-volt  mo- 
tors (two  in  series)  of  an  aggregate  capacity  of 
Coo  horsepower.  There  will  also  be  10  passenger 
cars,  each  fitted  with  four  75-horsepower  motors, 
and  20  coal  and  box  cars.  As  will  be  surmised  from 
this  equipment,  the  company  expects  to  haul  coal 
and  heavy  freight  under  steam-railroad  conditions. 
It  is  expected  that  40  per  cent,  of  the  receipts  will 
be  from  passengers  :ind  60  per  cent,  from  freight. 
The  road  will  be  laid  with  Co-pound  rails,  the  maxi- 
mum grade  being  one  per  cent,  and  the  maximum 
curve  five  degrees.  But  the  passenger  traffic  will  be 
carefully  looked  after,  as  is  shown  by  the  fact  that 
the  company  has  purchased  72  acres  of  land  be- 
tween  Cambridge  and   Geneseo  for  a  pleasure  park. 


FIG.   3.      ELECTRIC  LIGHTING  AT  THE  ALHAMBRA  THEATER. 

— SWITCHBOARD   IN    BOX-OFFICE,    CONTROLLING 

EMERGENCY  LIGHTS.      (SEE  PAGE  I29.) 

The  road  will  be  built  across  country  on  the  com- 
pany's own  private  right-of-way,  and  in  the  towns 
50-year  franciiises  have  been  secured.  It  is  of  in- 
terest to  note  further  that  the  company  expects  to 
mine  its  own  coal. 

Mr.  W.  H.  Schott  of  Chicago  is  the  president  and 
chief  engineer  of  the  company.  The  other  officers 
are :  Vice-president,  Theodore  Boltenstern,  Cam- 
bridge ;  secretarj',  Robert  Olmsted,  Rock  Island ; 
treasurer,  George  A.  ."Knlhony,  Kewanee.  The  gen- 
eral contract  has  been  awarded  to  a  BostQn  syndicate, 
which  has  taken  the  company's  securities.  The  com- 
pany is  capitalized  at  $850,000.  with  an  issue  of  $750,- 
000  of  five  per  cent.  40-ycar  bonds.  Mr.  Schott  is  the 
moving  spirit  in  the  enterprise,  which  is  planned 
on  carefujiy  thought-out  and  up-to-date  lines. 
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High-tension  Insulators. 
By  R.  Scott. 
Wherever  circuits  of  20,000  volts  or  greater  are 
employed  in  the  transmission  of  electrical  currents 
it  is  necessary  that  the  line  insulators  employed 
should  be  of  special  design  and  should  embody  the 
following  factors: 

1.  Great  resistance  to  arcing  between  the  cross- 
arm,  pin  or  other  supporting  part  and  the  conductor. 

2.  Large  superficial  area  to  give  extensive  surface 
over  which  the  leakage  current  may  creep. 

3.  The  material  employed  must  successfully  resist 
any  puncturing  strains  which  may  be  developed. 

4.  The  insulator  must  possess  good  ability  prop- 
erly' to  distribute  the  electrostatic  strains  developed 
by  lightning  or  other  electrostatic  surges. 

5.  Low  radius  of  gyration  to  prevent  both  the 
breakage  of  the  pin  or  other  supporting  member  and 
the  insulator. 

6.  Protection  against  the  precipitation  of  moisture 
on  all  parts. 

An  insulator  should  not  be  designed  for  the  volt- 
age of  the  circuit  alone,  but  should  be  capable  of 


FIG.    I.       PORCELAIN  INSULATOR  FOR  30,0OO  VOLTS  OR  LESS. 

withstanding  the  overplus  voltage  which  under  nor- 
mal and  abnormal  conditions  is  liable  to  occur. 
High-tension  circuits  frequently,  without  the  coin- 
cidence of  electric  strains,  develop  areas  or  zones  of 
high-tension  surges,  these  being  concentrated  upon 
various  parts  of  the  line.  Although  such  surges  are 
electrostatic  in  character,  their  exact  nature  is  not 
understood,  but  experience  has  shown  that  such 
concentrations  of  high  potential  actually  exist  and 
effect  a  disruption  of  the  insulators  whose  design 
is  such  that  they  caanot  withstand  this  abnormal  po- 
tential. 

Although  the  natural  precipitation  of  moisture  is 
usually  in  a  vertical  direction,  it  is  not  best  to  as- 
sume such  conditions  to  exist  in  practice.  For  this 
reason  the  usual  test  is  to  spray  water  from  a  hose 
inclined  about  30°  from  the  horizontal  and  spaced 
about  six  feet  from  the  insulator,  the  water  having 
usually  low  pressure  and  the  nozzle  being  of  such 
design  that  the  water  is  thrown  upon  the  insulator 
in  the  form  of  a  spray.  Using  the  requisite  testing 
voltage,  it  is  thus  possible  to  test  an  insulator  under 
conditions  even  more  adverse  than  those  found  in 
practice.  Such  tests  show  that  the  mechanical  de- 
sign or  outlines  of  the  petticoats  exert  a  marked 
influence  upon  the  behavior  of  the  insulators. 

To  show  the  relation  which  should  exist  between 
the  cross-section  of  the  insulator  between  the  con- 
ductor and  the  pin  the  following  data  are  given : 
Taking  the  specific  resistance  of  copper  as  i,  the 
specific  resistance  of  rainwater  is  about  6,754,000,000, 
while  that  of  glass  is  about  1,400,000,000,000,000. 
This  shows  that  for  a  given  insulation  resistance, 
assuming  that  water  is  precipitated  upon  every  part 
of  the  insulator,  the  relation  between  the  superficial 
area  and  the  cross-sectional  area  must  be  very  great 
indeed.  This  does  not  take  into  consideration  the 
depth  of  the  film  of  water  or  its  average  sectional 
area,  but  the  above  figures  give  a  general  idea  of  the 
relation  which  should  exist  between  both. 

Another  important  consideration  is  the  ability  to 
withstand  the  tendency  for  setting  up  an  arc  after 
a  circuit  passing  a  minute  current  has  been  formed 
between  the  pin  and  the  conductor.  This  ability 
depends  entirely  upon  the  air  space  intervening  be- 
tween the  pin  and  the  conductor  measured  around 
the  superficial  area  of  the  petticoats,  as  it  is  not 
assumed  in  this  case  that  the  insulation  has  been 
ruptured  in  any  way  through  its  section  between 
the  conductor  and  the  support.  It  is  necessary  in 
designing  that  the  worst  conditions  that  can  be 
set  up  in  practice  be  constantly  borne  in  mind.  An 
insulator  may  be  designed  which  has  a  large  sec- 
tional area  and  large  superficial  area,  but  which 
when  operated  under  one-third  of  the  testing  voltage 
for  a  certain  period  of  time  in  a  region  where  large 
amounts  of  dust  are  precipitated  upon  its  entire 
surface  will  fail  because  of  the  fact  that  the  dust 
has   so    reduced  the   resistance   from   the   conductor 
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lo  the  pin  that  a  slight  shower  serves  to  set  up  a 
path  w^hich  starts  an  arc  between  the  conductor  and 
the  pin. 

Another  important  factor  which  must  be  dealt 
with  is  the  phenomenon  of  resonance,  which 
occurs  on  'lines  having  a  relatively  high  fre- 
quency, such  as  66.  A  test  at  double  the  voltage 
which  the  insulator  is  to  withstand  will  result  only 
in  showing  its  capacity  for  withstanding  a  certain 
static  potential.  The  same  insulator  when  placed 
upon  a  line  having  a  high  resonance  factor  will  fail, 
due  to  the  concentrations  of  potential  resulting  on 
such  a  line. 

Although  the  usual  conditions  of  practice  do  not 
demand  that  an  insulator  be  capable  of  withstand- 
ing twice  its  normal  voltage,  an  abnormal  condition 
may  impose  upon  the  insulator  an  even  greater  excess 
for  a  very  small  period  of  time.  If  such  periods  are 
successfully  passed  over  no  deleterious  effects  are 
produced,  but  if  at  such  times  the  insulator  should 
happen  to  be  in  such  a  condition  that  the  disruptive 
tendency  cannot  be  overcome,  then  failure  will  result. 

Testing  is  for  one  purpose,  namely,  to  ascertain 
the  relative  adaptability  of  insulators  for  various 
specific  conditions  of  practical  service.  An  insulator 
may  be  of  such  design  that  it  will  withstand  a  double 
or  triple-voltage  dry  test,  and  yet  fail  at  normal 
voltage  in  long-continued  operation  under  practical 
wind-driven  precipitation  conditions.  Usually,  how- 
ever, the  successful  performance  under  dry  test  ren- 
ders unnecessary  a  v/et  test  for  ascertaining  the  arc- 
ing pressure.  The  arcing  voltage,  under  conditions 
of  short-circuit,  would  not  produce  the  same  eft'ects 
m  practice,  due  to  ihe  dissimilar  conditions  of  the 
pin  cross-arm  and  pole  and  the  other  insulators.  If 
the  system  were  grounded,  the  greatest  stress  on  a 
rainy  day  would  undoubtedly  be  between  the  con- 
ductor and  ground,  and  with  a  comparatively 
low  ohmic  factor  between  the  pin  and  ground  would 
result  in  excessive  strain  on  the  insulator.  Of  course, 
every  system  is,  in  a  measure,  grounded  by  the  mul- 
tiple paths  afforded  by  the  poles,  but  as  to  this 
effect  on  the  insulators  it  cannot  be  determined  with 
any  degree  of  accuracy. 

Like  some  other  electrical  devices,  an  insulator 
embodies  a  large  amount  of  uncertainty.  Its  action 
during  long-continued  service  cannot  be  predeter- 
mined with  anj'-  degree  of  certainty  or  accuracy.  It 
must  be  a  point  of  consideration  to  assume  a  num- 
ber of  conditions  that  must  be  accepted  as  affecting 
the  operation. 

The  stresses  which  occur  by  long-continued  vari- 
able-impressed voltage  may  be  likened  in  their  effect 
to  the  reciprocating  stresses  produced  in  the  connect- 
ing  rod  of  a   steam   engine.     These   stresses,    when 


FIG.  2.       INSULATOR    USED    IN    MOISTURE-LADEN    ATMOS- 
PHERE. 

repeated  for  300  to  i,ooo,oco,oco  times,  have  about 
the  same  strain  effect  on  the  weakest  parts  as  that 
which  would  occur  were  the  rod  bent  at  right 
angles  and  straight  aeain  at  this  particular  part, 
with  a  radius  of  two  or  three  times  the  thickness 
of  the  rod.  The  tendency  of  long-continued  voltage 
strains,  therefore,  is  ultimately  to  disrupt  the  in- 
sulator. This  fact,  therefore,  should  be  in  sight 
when  designing  any  insulator. 

It  is  possible  for  an  operator  having  some  experi- 
ence to  deduct  from  the  performance  of  an  insulator 
under  test  its  relative  integrity  when  in  practical 
operation.  The  effects  of  -"'arious  stresses  and  con- 
ditions manifest  themselves  in  purring,  humming 
or  crackling  noises,  and  partially  visible  arcing  or 
creeping  paths.  When  the  point  of  visible  discharge 
has  been  reached,  without  its  being  the  result  of 
inductive  conditions,  the  voltage  may  be  taken  as 
the  limitinc  pressure  at  which  the  insulator  fails. 

The  points  to  be  noted  during  the  process  of  test- 


ing   have   been    recognized   as    the   following,   which 
are  arranged  in  the  order  of  their  precedence : 

1.  The  first  visible  indication  of  the  static  brushes 
or  discharges  from  the  lower  edges  of  the  insulator. 

2.  The  point  at  which  a  heavy  discharge  leaps 
from   one   part  to   another. 

3.  The  point  at  which  well-defined  snapping  and 
crackling  occur,  with  indications  of  the  establishing 
of  general  rupture. 

4.  The  point  of  breakdown  or  puncture  of  the 
insulator. 

Although  the  above  points  are  usually  separate 
and  sharply  defined,  owing  to  the  cumulative  effect 
of  the  minute  breakdowns,  the  time  intervening  be- 


FIG.    3.       MISSOURI     RIVER     GLASS     INSULATOR     FOR    55,000 
VOLTS. 

tween  No.  i  and  No.  2  is  usually  greater-  than  that 
between  No.  2  and  No.  4. 

Insulator  manufacturers  are  all  well  aware  of  the 
effect  of  economy  in  construction. 

No  part  of  a  high-tension  system  should  require 
such  careful  selection  of  materials  as  the  line  insu- 
lators, operating  as  they  do  under  conditions  which 
are  most  adverse  to  the  transmission  of  high-tension 
currents,  and  which  represent  in  reality  the  only 
drawback  to  increasing  the  tension  to  a  figure  that 
is  regarded  at  the  present  time  as  impossible.  In  a 
measure  the  adaptation  of  the  line  pressure  to  the 
line  depends  upon  the  insulation   employed. 

Economj',  while  a  natural  predisposition,  should 
therefore  be  exercised  in  every  other  part  of  the 
system  rather  than  on  the  line.  Faulty  or  "eco- 
nomical-initial-cost'  insulators  usually  manifest  them- 
selves in  burned-out  cross-arms,  firework  displays 
(pleasing  to  the  eye  but  annoying  to  the  company) 
and  dangerous  service. 

Therefore  if  a  high  standard  of  construction  is  lo 
be  employed,  it  should  commence  and  continue  with 
the  line  insulators.  .\s  a  necessary  device  a  good 
insulator  may  be  said  to  be  very  good,  and  a  poor 
insulator  very  ooor   (and  costly). 

In  Figs.  I  to  5  are  shown  in  section  a  number 
of  forms  of  high-tension  insulators  which  represent 
the  result  of  many  vears  of  development  in  con- 
struction. Thev  will  serve  to  show  the  reader  the 
primary  points  on  which  stress  is  laid  by  the  manu- 
facturer, these  points  having  been  outlined  in  the 
above  description. 

Fig.  I  shows  a  porcelain  insulator  that  has,  under 
normal  climatic  conditions,  been  applied  in  various 
sizes  to  transmission  systems  operating  at  voltages 
up  to  30,000.  This  insulator  is  designed  for  locali- 
ties where  the  natural  precipitation  is  abnormal  and 
intermittent,  with  average  dry  atmospheric  condi- 
tions. 

Fig.  2  shows  a  design  used  in  localities  where  a 
humid  and  moisture-laden  atmosphere  exists.  The 
outline  is  such  as  to  give  a  maximum  of  creepage 
surface.  Its  disadvantage  is  long  radius  of  g>'ra- 
tion,  which  necessitates  the  use  of  verj'  strong  pins. 

In  Fig.  3  the  famous  Missouri  River  transmission 
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insulator,  introduced  by  Gerry,  is  shown.  This 
insulator  operates  under  particularly  adverse  condi- 
tions at  S5,ooo  effective  volts.  Made  of  glass,  in 
two  parts,  its  creeping  surface  is  very  great.  To 
prevent  rotting  of  the  pin  by  the  accumulation  of 
water,  the  cross-arm  or  pole  is  provided  with  a 
one-eighth-inch  vent,  as  shown.  The  maximum 
diameter  of  the  petticoats  is  8  15-16  inches  and  the 
length  of  the  sleeve  eight  inches. 

In  Fig.  4  is  given  a  section  of  an  insulator  which 
has  been  largely  used  in  Europe,  especially  in  Swit- 


Synchronous  Motor  Adapted  for  Rail- 
way Work. 

Among  the  many  inventions  relating  to  the  use 
of  alternating-current  motors  for  propelling  railway 
cars  that  of  Alexander  Churchward  of  New  York, 
providing  for  the  use  of  synchronous  motors,  is  of 
considerable  interest.  This  invention  is  covered  by  a 
patent  (assigned  to  the  General  Electric  Company) 
applied  for  on  October  11,  1902,  and  issued  August 
9,  1904- 

It  has  been  proposed  to  use  induction  motors  for 


Swiss  Insulator  for  60.000  Volts 


HIGH-TENSION 

zerland,  for  voltages  up  to  60,000.  Although  but 
a  slight  departure  from  American  designs,  its  special 
feature  is  to  render  dust  and  vegetable  accumulations 
innocuous. 

Fig.  5  shows  an  insulator  which,  while  as  yet  but 
little  introduced,  gives  a  very  high  superficial  ohmic 
factor.  The  great  disadvantages  are  difliculties  at- 
tending manufacture,  high  cost  and  uncertainty  of 
behavior  of  the  oil  within  the  internally  arranged  lip. 
This  represents  a  modification  of  the  immortal  Lauf- 
fen-Frankfort  system  of  transmission  (no  miles), 
the  first  attempt  at  transmitting  energ\-  over  a  long 
distance. 


Referendum  on  Proposed  Chicago  City 
Railway  Franchise. 

Mayor  Harrison  has  issued  a  proclamation  con- 
cerning the  proposed  Chicago  City  Railway  Com- 
pany ordinance,  which  has  been  drawn  up  by  the 
local  transportatoin  committee  of  the  council.  The 
mayor  declares  that  he  believes  the  proposed  or- 
dinance is  the  best  that  can  be  devised  under  the 
circumstances,  but  as  a  matter  of  keeping  good  faith 
with  the  public  he  has  arranged  for  an  expression 
of  public  opinion.  If  the  public  petitions  for  a  refer- 
endum in  sufficient  numbers  by  September  gth  the 
question  will  be  placed  before  the  voters  at  the 
November  election.  If  the  necessar>'  number  is  ob- 
tained not  later  than  October  20th  the  mayor  will 
ask  the  council  to  postoone  consideration  of  the 
ordinance  and  submit  the  matter  to  the  people  at  the 
municipal  election  next  spring.  If  the  petition  does 
not  bear  the  necessary  number  of  names  the  mayor 
-will  take  it  for  granted  that  the  public  approves  of 
the  measure  and  the  ordinance  forthwith  will  be 
introduced   in   the   council. 

.Advocates  of  immediate  municipal  ownership  are 
undecided  what  action  to  take  regarding  the  proc- 
lamation. In  a  general  way  all  of  the  members  of 
the  municipal-ownership  central  committee  are  said 
to  be  fighting  the  ordinance.  They  take  the  position 
that  there  should  be  no  ordinance,  good  or  bad,  ex- 
tending the  franchise  of  any  street-car  company. 
They  contend  that  in  this  case  the  measure  would 
postpone  for  13  years  the  time  when  the  city  can 
take  over  the  street-car  properties.  If  the  immediate 
municipal  ownership  advocates  do  not  at  once  prepare 
their  petition  the  ordinance,  it  is  thought,  will  be 
passed  and  signed  without  the  referendum. 


Public  Lighting  in  Detroit. 

As  the  Detroit  Public  Lighting  Commission  plant  is 
now  taxed  to  the  limit  to  furnish  the  necessary 
light,  the  Board  of  Estimates  will  next  spring  con- 
sider a  request  from  the  lighting  commission  for  an 
additional  appropriation  of  $100,000.  This  amount 
is  needed  to  install  machinery  at  the  lighting  plant. 
The  matter  was  given  into  the  hands  of  the  executive 
committee,  with  instructions  to  bring  in  a  report  on 
the  condition  of  the  plant.  The  committee  made  a 
careful  review  of  all  the  present  machinery  and  found 
that  after  the  installation  of  the  new  unit,  completing 
the  change  from  the  direct  to  the  alternating  system, 
both  of  the  two  large  units  will  be  loaded  to  their 
maximum  capacity,  and  that  consequently  no  more 
new  lamps  can  be  installed  on  the  alternating  sys- 
tem. The  report  also  shows  that  any  accident  to 
either  of  these  two  units  would  result  in  placing  one- 
half  of  the  city  in  darkness,  making  the  installation 
of  a  third  unit  an  urgent  necessity.  But  as  the  origi- 
nal steam  capacity  of  the  plant  is  at  present  taxed 
to  its  utmost,  the  extension  will  necessitate  the  in- 
stallation of  additional  boilers,  pumps  and  other  ma- 
chinery. The  report  furnished  by  the  commission 
places  the  operating  disbursements  per  arc  lamp  at 
$jo.i6,  and  asserts  that  the  total  gross  cost  per  arc 
light  for  the  year  ended  June  30.  1904,  was  $61.65. 
Last  year  this  cost  was  $64.36.  showing  that  an  al- 
leged decrease  has  been  made  in  the  gross  cost  per 
arc  light  of  $2.71. 


Fig.  5.     Recent  Insulator  for  High  Voltages  (with  Oil   Lip.) 
INSULATORS. 

railway  work,  but  Mr.  Chuchward  says  that  a  seri- 
ous disadvantage  of  the  induction  motor  for 
this  purpose  '  is  its  small  air-gap,  which  pro- 
hibits its  use  except  under  the  most  favorable 
circumstances,  since  if  the  air-gap  is  widened 
so  as  to  give  the  clearance  necessary  for 
universally  successful  operation  the  power  factor  is 
reduced,  the  leakage  current  being  tlien  very  heavy. 
A  synchronous  motor,  on  the  other  hand,  can  be 
efiiciently  operated  with  a  large  air-gap,  as  the  extra 
field  current  necessitated  by  the  larger  air-gap  is  but 
a  small  percentage  of  the  whole  and  is  hardly  notice- 
able in  the  total  efficiency  of  the  machine.  The  syn- 
chronous motor,  however,  has  little  or  no  starting 
torque  and  must  be  artificially  run  up  to  synchronous 
speed  before  being  switched  into  circuit  and  the  load 
thrown  on.  In  using  such  a  motor  for  propelling  a 
railway  car  means  must  be  provided  for  starting  the 
motor  and  speeding  it  up  until  it  is  in  step  with  the 
generator  before  it  ic  mechanically  connected  with 
the  car  axle.  Moreover,  means  must  be  provided 
for  varying  the  speed  of  the  car  independently  ot 
the  speed  of  the  motor  (which  remains  practically 
constant)  and  for  keeping  the  motor  running  while 
the  car  is  making  a  short  stop  or  when  the  line  cur- 
rent fails  or  the  trolley  is  not  in  contact  with  the 
working  conductor.  Furthermore,  if  two  or  more 
synchronous  motors  are  connected  with  the  same 
suppb"  circuit  and  the  load  on  one  of  them  is  quite 
variable  and  its  field  is  not  changed  to  meet  such 
changing    conditions    a   pumping    effect    is    liable    to 
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take  place  in  the  other  motors  unless  special  provision 
is  made  to  meet  it.  When  the  load  changes  the 
power  factor  also  changes,  because  the  variation  in 
load  causes  the  current  to  lead  or  lag,  and  this  re- 
quires a  readjustment  of  the  field  to  correct  it.  The 
present  invention  aims  to  provide  for  all  these  re- 
quirements and  to  produce  an  organized  combination 
of  mechanism  and  circuits  by  means  of  which  a 
synchronous  alternating-current  motor  can  be  util- 
ized for  propelling  a  railway  car. 

The  accompanying  drawing  is  a  diagram  of  cir- 
cuits and  mechanism  embodying  the  invention.  The 
synchronous  motor  (i)  is  of  the  revolving  field- 
magnet   type,   direct   current   being  led   to   its   field 


coils  from  a  shunt-wound  exciter  (5),  whose  arma- 
ture is  driven  by  the  synchronous  motor.  In  the 
shunt-field  circuit  of  the  exciter  is  a  rheostat  (6), 
whose  switch-arm  (7)  is  automatically  shifted  to 
maintain  a  constant  potential  at  the  terminals  (4). 
This  is  preferably  accomplished  by  a  centrifugal  gov- 
ernor (8),  suitably  driven  from  the  shaft  (3),  as  by  a 
belt.  In  shunt  to  the  exciter  terminals  is  a  storage 
battery  (10).  The  leads  (11),  which  convey  current 
to  the  collector  rings  (2),  include  a  rheostat  (12)  and 
a  switch  (13),  the  latter  being  controlled  by  a  suck- 
ing solenoid  (14)  in  one  of  the  leads  (15),  convey- 
ing alternating  current  from  the  mains  (16)  to  the 
stationary  armature  of  the  synchronous  motor. 

The  shaft  of  the  motor  is  geared  to  the  car  axle 
(17)  by  speed-changing  gearing,  as  shown.  Elec- 
tromagnetic clutches  (25)  enable  either  the  spur 
gear  (21)  or  the  pinion  (22)  to  be  clutched  to  the 
countershaft.  When  the  pinion  is  clutched  the 
motor  will  drive  the  car  slowly.  When  the  spur 
gear  is  clutched  the  car  will  be  driven  faster.  The 
clutches  are  supplied  with  direct  current  from  the 
exciter  (5)  through  a  lead  (26),  which  can  be  put 
in  circuit  with  either  clutch  through  a  switch-arm 
(27),  and  two  branch  loads  (26")  (26''),  leading, 
respectively,  to  the  clutch  for  the  pinion  and  that 
for  the  spur  gear.  The  switch-arm  (27)  is  arranged 
to  cut  out  a  resistance  (28)  in  circuit  with  the  lead 
(26")  and  a  resistance  (28')  in  circuit  with  the  lead 
(26*^),  passing  without  break  from  one  to  the  other, 
and  thus  clutching  first  the  pinion  (22)  and  then 
the  gear  (21)  with  increasing  strength  in  each  case. 
The  clutches  are  preferably  friction  clutches  to  per- 
mit a  certain  amount  of  slip  until  the  full  current 
strength  is  applied.  The  common  return  lead  (29) 
for  the  two  clutches  has  a  switch  (30),  controlled  by 
the  solenoid  (14).  A  spring  keeps  this  switch  and 
the  field-circuit  switch  (13)  open  so  long  as  no  alter- 
nating current  is  supplied  to  the  motor  armature.  A 
spring  (32)  returns  the  switch-arm  (27)  to  the  "off" 
position  when  the  main  circuit  is  broken  and  the 
series  holding  coil  (^3)  in  the  circuit  is  de-ener- 
gized. 

To  start  the  car  the  exciter  is  run  as  a  shunt 
motor  taking  current  from  the  battery,  the  centrifugal 
governor  being  adjusted  to  regulate  its  maximum 
speed  to  correspond  with  the  synchronous  speed  of 
the  main  motor.  When  this  speed  has  been  attained 
the  armature  circuit  of  the  main  motor  is  closed, 
thereby  energizing  the  solenoid  (14)  and  closing  the 
switches  (13)  and  (30).  The  field  coils  of  the  main 
motor  being  thus  supplied  with  current  from  the 
batterj^  the  main  motor  falls  into  step  and  begins 
to  drive  the  exciter  as  a  generator,  supplying  direct 
current  to  the  field  circuit,  the  battery  and  the  clutch 
circuit.  Up  to  this  time  the  car  has  been  standing 
still,  the  clutches  not  being  energized.  The  motor- 
man  now  turns  the  switch-arm  (27)  to  the  first  con- 
tact of  the  resistances  (28),  and  the  opinion  (22)  is 
clutched  to  the  rotating  counter  shaft.  Owing  to  the 
slip  of  the  clutch  when  w'eakly  energized,  the  car 
will  start  slowly,  and  as  its  speed  accelerates  the 
switch-arm  is  moved  from  point  to  point  of  the 
resistances  (28)  (28')  until  finally  the  spur  gear 
(21)  is  rigidly  clutched  to  the  countershaft  and 
the  car  is  running  at  full  speed.  If  for  any  reason 
the  main  circuit  should  be  broken,  the  spring  (31) 
at  once  opens  the  field  circuit  of  the  main  motor  and 
the  clutch  circuit.  The  exciter,  however,  is  kept  run- 
ning at  full  speed  by  the  battery  current  and  main- 
tains the  S3'nchronous  motor  at  the  proper  speed  until 
the  main  circuit  is  closed,  which  will  automatically 
close  the  field  circuit  at  the  switch  (13),  and  the 
motor  will  thus  fall  into  step  again  without  any  hitch 
or  jar.  When  the  main  circuit  opens  the  switch-arm 
(27)  automatically  goes  to  the  off  position,  so  that  on 
the  closing  of  the  main  circuit  the  motor  will  run 
free  until  the  motorman  closes  the  clutch  circuit 
again. 


Postal    Telegraph    Extension    in  the 
Rockies. 

On  the  Union  Pacific  Railroad  Company's  right- 
of-way  the  Postal  Telegraph-cable  Company  will 
have  completed  within  a  month  or  six  weeks  a  note- 
worthy extension  of  its  pole-line  system.  The  new 
telegraph  line  extends  from  Cheyenne,  in  Wyoming, 
west  to  Salt  Lake  City,  Utah,  and  thence  north,  by 
way  of  Ogden,  through  tlie  eastern  portion  of  Idaho, 
to  Butte,  Mont. — a  total  distance  of  920  miles.  Much 
of  this  route  traverses  the  Rocky  Mountains.  The 
line  is  composed  of  Michigan  cedar  poles  25  feet 
high,  with  seven-inch  tops,  spaced  40  to  the  mile 
in  the  mountains  and  35  elsewhere.  Each  pole  has 
one  cross-arm,  supporting  three  No.  9  copper  wires. 
Six  gangs  of  men  are  now  at  work  on  the  job.  which 
is  being  done  under  the  supervision  of  Mr.  C.  M. 
Baker,  superintendent  of  construction  of  the  western 
division  of  the  Postal  company,  who  has  Just  re- 
turned to  his  headquarters  in  Chicago. 
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Lamp  Suspension  over  Workbench. 

\\'illard  F.  Sheaf  of  Herkimer,  N.  Y.,  sends  the 
accompanying  sketch  to  illustrate  a  method  of  sus- 
pending an  electric  lamp  over  a  desk,  workbench, 
lathe,  etc.,  In  such  a  way  that  the  light  may  be 
moved  from  one  end  of  the  workbench  to  the  other, 
without  any  loose  wire.  The  contrivance  also  al- 
lows the  lamp  to  be  placed  out  of.  the  way  when  not 
in   use. 

The  frame  is  made  of  one-fourth  or  three-eighths- 
C^3 
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of  his  worth  as  any  single  method  at  our  command. 
For  this  reason  the  following  data  presented  by  Mr. 
Dodge  in  his  recent  presidential  address  before  the 
American  Society  of  Mechanical  Engineers  are  of 
much  interest.  From  carefully  prepared  averages 
he  found  that  in  engineering  work  the  average  un- 
skilled man  at  22  years  of  age  has  reached  his  maxi- 
mum earning  capacity  of  $510  a  year,  which,  capital- 
ized at  five  per  cent,  gives  him  a  potential  value  of 
about  $10,000.  The  shop-trained  man  reaches  his 
maximum  of  $790  a  year  at  24  years  of  age,  while 
the  curve  of  income  for  the  technical-school  gradu- 


LAMP    SUSPENSION    OVER    WORKBENCH. 

inch  pipe,  attached  to  the  ceiling  by  floor  plates. 
(A)  is  a  pipe-cross  drilled  out  so  it  will  slide  upon 
the  pipe,  with  a  thumb  screw  (L)  threaded  through 
a  pipe  plug  and  used  to  fasten  the  lamp  up  out  of 
the  way  when  not  in  use  and  also  to  fasten  it  at  any 
angle  when  in  use.  The  arrows  indicate  the  di- 
rection of  the  current  in  the  lamp  cord.  Two  mov- 
able pulleys  linked  together  are  shown  at  (C).  (D) 
is  a  porcelain  knob  to  which  the  lamp  cord  is  tied 
and  (E)  and  (F)  arc  fixed  pulleys.  The  lamp  and 
movable  pulleys  (C)  move  in  opposite  directions. 
As  one  cord  lengthens  the  other  shortens,  and  vice 
versa. 


Records    of    Electrical    Engineering 
Graduates.^ 

The  value  of  a  thorough  education  fitting  a  young 
man  for  his  life  work  is  no  longer  a  debatable  ques- 
tion. The  recent  report  of  the  United  States  Bureau 
of  Education  shows  that  a  boy  with  a  common-school 
education  has  practically  one  chance  in  g,ooo  of  gen- 


RECORDS    OF    ELECTRICAL    ENGINEERING    GRADUATES. 

eral  recognition  as  a  successful  man  in  some  depart- 
ment of  human  endeavor  and  usefulness. 

A  high-school  education  increases  his  chances  of 
such  success  by  about  22  times,  while  a  college  edu- 
cation gives  a  young  man  about  10  times  the  prob- 
ability of  success  and  advancement  possessed  by  the 
high-school  graduate,  or  about  200  times  the  oppor- 
tunity open  to  the  boy  with  only  a  common-school 
education. 

While  the  basis  of  income  which  a  man  may  be 
able  to  secure  is,  in  many  respects,  a  false  standard 
of  comparison,  yet  it  is  perhaps  as  definite  a  measure 

I.  From  advance  sheets  of  the  forthcoming  fNovember)  num- 
ber of  the  Journal  of  the  Worcester  Polytechnic  Institute, 


ate  of  10  years'  standing  is  still  rising  at  32  years  of 
age,  when  he  receives  an  annual  income  of  $2,150, 
which  gives  him  a  potential  value  of  $43,000  when 
capitalized  at  five  per  cent. 

Although  this  result,  as  shown  by  Mr.  Dodge,  has 
been  criticised  as  being  more  favorable  to  the  tech- 
nical graduate  than  is  justified  in  the  average  case, 
the  accompanying  diagram,  which  has  recently  been 
prepared  from  data  received  from  graduates  of  the 
Worcesfer  Polytechnic  Institute  in  Electrical  Engi- 
neering, substantiates  the  conclusions  drawn  by  him 
and  furtlier  emphasizes  the  value  of  a  thorough  tech- 
nical training. 

This  diagram  is  probably  unique  in  that  it  shows 
most  completely  the  financial  prospects  of  technical 
graduates  from  year  to  year.  As  the  Department  of 
Electrical  Engineering  at  the  Worcester  Polytechnic 
Institute  has  been  established  but  eight  years,  there 
are  data  available  for  this  period  only,  but  during 
this  time  a  large  number  of  students  have  graduated, 
and  data  have  been  received  from  a  sufficient  num- 
ber of  them  to  represent  conditions  fairly.  From 
these  curves  it  is  seen  that  the  average  graduate  who 
receives  $500  a  year  for  his  first  position  after  leav- 
ing the  Institute  rapidly  increases  in  value,  so  that, 
at  the  end  of  eight  years,  he  may  expect  to  receive 
an  income  of  about  $1,900;  or,  if  he  has  been  a  grad- 
uate student  at  the  Institute  for  one  year,  his  income 
is  shown  to  average  about  $2,500,  which,  capitalized 
at  five  per  cent.,  gives  him  the  income  on  an  invest- 
ment of  about  $50,000.  By  investing  five  years  of 
his  time  and  the  cost  of  his  college  training,  he  has 
after  a  few  years  and  for  the  remainder  of  his  life 
increased  his  income  earning  value  by  not  less  than 
$40,000. 


Scheidel  Electrolytic  Rectifier. 

The  interesting  electrolytic  rectifier  of  William 
Scheidel  of  Chicago  was  briefly  described,  with  a 
picture,  in  the  Western  Electrician  of  November  7th 
last.  On  December  31st  following  Mr.  Scheidel  ap- 
plied for  a  patent  for  certain  improvements,  and 
this  patent  was  issued  on  August  2,  1904.  The  pres- 
ent invention  relates  to  the  appliances  and  circuits 
used  in  operatintr  induction  coils  and  like  apparatus, 
in  the  operation  of  which  a  high-frequency  current 
is  employed,  and  has  for  its  object  to  provide  a 
simple  and  efficient  structural  arrangement  and  com- 
bination of  parts  whereby  alternating  or  other  like 


FIG.     I.       DIAGRAM  OF  SCHEIDEL  ELECTROLYTIC  RECTIFIER. 

variable  electric  currents  are  effectively  utilized  in 
the  operation  of  induction  coils  and  the  like,  and 
which  is  adapted  to  eliminate  to  a  very  material 
extent  the  rapid  generation  ot  heat  and  increase  in 
temperature  In  the  ordinary  form  of  electrolytic  in- 
terrupter when  working  with  alternating  currents, 
and  in  such  elimination  of  heat  attain  a  constant 
and  effective  high-frequency  interruption  of  the  cur- 
rent supplied  to  an  induction  coil  during  long-con- 
tinued use  of  the  apparatus. 

In  the  accompanying  drawings.  Fig.  i  is  a  dia- 
grammatic view  illustrating  the  general  arrangement 
of  the  present  apparatus.  Fig.  2  Is  a  vertical  section 
of  an  electrolytic  Interrupter  embodying  the  improve- 
ment. 

The  improvement  involves  the  rectification  of  al- 
ternating and  like  variable  electric  currents  during 
their  passage  through  a  high-frequency  electrolytic 
interrupter,  so  that  the  dual  operation  of  Interruption 
and  rectification  will  occur  In  a  substantially  simul- 
taneous manner  in  the  single  cell  of  the  apparatus, 
and  with  which  the  passage  of  one  phase  of  an  al- 
ternating or  like  variable  current  through  such  cell 


is  prevented,  while  free  passage  is  afforded  to  tlie 
other  and  companion  phase  of  such  alternating  or 
variable  current  and  a  simultaneous  high-frequency 
interruption  of  the  last-mentioned  phase  effected 
prior  to  its  passage  to  the  primary  winding  of  the 
induction  coil   or  other  like  apparatus. 

To  such  end  the  invention  consists  in  the  forma- 
tion of  the  cathode  element  or  electrode  of  the  elec- 
trolytic Interrupter  from  aluminum  or  other  equiva- 
lent substance  which,  when  acting  as  a  cathode,  offers 
but  little  resistance  to  the  passage  of  the  electric 
current,  but  which,  when  acting  as  an  anode,  pre- 
vents the  passage  of  such  current.  The  other  ele- 
ment or  electrode  of  the  apparatus  is  formed  of 
platinum,  carbon,  or  the  like,  while  the  electrolytic 
f^uid  will  be  phosphate  of  soda,  or  ammonia,  or  other 
like   solution  generally  employed  in  rectifier  cells. 

Referring  to  the  drawings,  (i)  represents  the  al- 
ternating or  other  variable-current  generator;  (2) 
and  (3)  the  line  wires;  (4)  an  induction  coil  or 
other  like  apparatus,  employing  high-frequency  cur- 
rents, and  (5)  an  electrolytic  interrupter  of  any  of 
the  usual  forms  now  in  General  use  and  which  is 
arranged  in  circuit  with  the  generator  and  induction 
coil,  as  shown  In  Fig.  i. 

The  containing-cell  casing  (6)   in  the  present  im- 


FIG,    2.        SCHEIDEL    ELECTROLYTIC    RECTIFIER. 

provement  is  formed  of  aluminum  or  other  equiva- 
lent material,  and  which  constitutes  the  cathode  ele- 
ment or  electrode  of  the  present  apparatus  and  to 
the  end  is  provided  with  a  binding-post  connection 
(7)  for  one  of  the  line  wires  of  the  alternating  elec- 
tric circuit  of  the  system.  (8)  is  the  anode  element 
or  electrode,  formed  of  platinum  wire  or  like  sub- 
stance and  secured  in  the  lower  end  of  a  holder  rod 
(9),  which  Is  suitably  connected  with  the  other  line 
wire  of  the  circuit  of  the  nresent  system.  (10)  is 
a  tube  of  insulating  material  surrounding  the  anode 
(8),  and  having  a  small  orifice  at  its  lower  end 
through  which  the  anode  projects  into  the  electrolytic 
solution  In  the  cell  (6),  as  shown,  and  as  usual  in  the 
present   type   of  interrupters. 


Sacramento   Valley   Wants    Electric 
Railways. 

Newspapers  of  California  are  enthusiastic  in  point- 
ing out  the  great  possibilities  for  electric  railways 
in  the  Sacramento  Valley,  and  it  is  asserted  that 
there  is  hardly  any  other  region  in  America  so  well 
adapted  to  the  nrofitable  working  of  such  means  of 
transportation.  Every  portion  of  the  valley  is  ca- 
pable of  dense  population,  and  the  waterpower  for 
the  generation  of  electricity  is  all  around  the  valley. 
"Electric  lines  for  carrying  power  to  other  sections 
must  pass  through  the  valley,"  says  the  Colusa  Sun, 
"and  each  will  have  a  surplus  of  power  and  will  have 
to  hunt  for  some  means  of  using  It,  and  nothing  will 
be  so  apparent  as  the  electric  railway  over  a  level 
country.  It  Is  stated  that  a  corporation  has  been 
formed  for  the  purpose  of  constructing  an  electric 
road  from  Woodland  to  Suisun  by  way  of  Winters 
and  Vacaville,  and  a  surplus  of  electric  power  is 
given  as  one  of  the  reasons  for  it  at  this  time. 
We  mentioned  a  day  or  so  ago  the  fact  that  there 
was  talk  of  lines  from  several  points  In  the  valley 
to  Colusa,  and  in  that  the  abundance  of  power  is 
given  as  a  factor.  These  electric  roads  will  act  as 
feeders  to  the  heavier  steam  roads  and  to  the  river. 
Cheap  and  rapid  transportation,  added  to  such  a  vast 
area  of  good  land  as  the  Sacramento  Valley,  will 
make  it  one  of  the  most  desirable  regions  of  the 
world." 
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Association  of  Edison  Illuminalinp  Companies,  Hntfl 
Wentworth.    New   Castle.   N.   11..  August   .lotll  and   31st. 

Minnesota  Tclej)lionc  Association  (convention),  Minne- 
apolis, August   31st  and    Sejitcmber    ist. 

Northwestern  ICIectrical  Association  (mid-year  meeting), 
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Round  iron  or  flat  iron  for  bands  on  a  round  flume 
to  carr)'  water  at  about  35-foot  head  for  a  hydraulic 
power  plant?  That,  in  brief,  is  the  question  that 
a  Canadian  correspondent  puts  to  us.  Our  inquiries 
lead  us  to  believe  that  the  use  of  flat  or  half-round 
iron  is  much  more  common  than  that  of  round  iron 
for  bands.  There  might  be  special  conditions  where 
the  use  of  round  iron  would  be  advisable  for  this 
purpose,  but  tliese  conditions  are  the  exception  for 
small   or  moderate   flume   diameters. 


Not  the  least  interesting  of  the  engineering  fea- 
tures of  the  Cape-to-Cairo  railway  is  the  electric 
cableway  across  the  Zambesi  River,  near  Victoria 
Falls.  It  is  used  for  conveying  materials  across  the 
ri^-er  at  a  place  where  a  bridge  is  to  be  constructed. 
Here  the  banks  are  400  feet  high  and  650  feet  apart. 
.'\  steel  cable  2%  inches  in  diameter  is  suspended 
across  the  gorge,  and  on  this  the  conveyor  travels. 
Two  wheels  support  a  frame  carrying  an  electric 
motor  and  gearing,  with  a  chair  for  the  driver  and 
tile  necessary  levers  to  actuate  the  hoisting  and 
traveling  gear.  The  capacity  of  this  conveyor  is  10 
tons,  and  it  is  able  to  transport  StX)  tons  daily. 


Visitors  to  the  Louisiana  Purchase  Exposition  at 
■St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  In  Block  I 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  Issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sIght-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paoer. 


American  electrical  men  are  showing  the  enthu- 
siasm which  was  to  be  expected  in  arranging  for 
the  visit  of  their  foreign  confreres  who  are  coming 
to  this  country  to  attend  the  International  Electrical 
Congress  in  St.  Louis  next  month,  to  see  the  World's 
Fair,  to  view,  cursorily,  many  of  the  things  that 
the  United  States  has  to  show  In  the  way  of  elec- 
trical achievement,  and  incidentally  to  do  some  sight- 
seeing. An  ambitions  programme  has  been  laid  out, 
Including  a  "circular  tour"  of  several  cities  of  elec- 
trical Interest,  and  our  only  fear  is  lest  an  attempt 
has  been  made  to  do  too  much  in  an  itinerary  of 
less  than  three  weeks,  which  embraces  a  week's 
stay  in  St.  Louis.  The  outlines  of  the  programme 
are  given  elsewhere  in  this  issue  of  the  Western 
Electrician,  and  it  will  be  seen  that  those  who  do 
the  whole  trip  from  start  to  finish  will  have  a  legiti- 
mate excuse  for  pleading  fatigue  at  the  end  of  It. 
Ours  Is  a  large  country,  however,  and  it  Is  difficult 
to  see  what  could  have  been  left  out.  Of  course 
It  will  not  be  compulsory  for  the  traveler  to  see 
every  interesting  object  or  to  visit  every  plant  for 
which  opportunity  Is  offered;  the  judicious  visitor 
will  endeavor  to  seize  occasion  to  save  his  strength; 
nevertheless,  there  will  be  so  inuch  worth  seeing 
and  such  an  honest  desire  to  make  the  travelers 
really  welcome  In  every  place  visited  that  our 
over-sea  friends  must  come  armed  with  a  determina- 
tion to  be  ready  to  be  nearly  always  "on  the  go" 
during  their  "swing  around  the  circle."  After  the 
various  committees  get  through  with  them  they 
can  rest  on  shipboard  or  elsewhere. 


Studies  of  the  electrical  industry  of  Germany  are 
of  interest,  owing  to  the  recent  trade  depression  in 
that  country,  from  which  some  lessons  may  be 
drawn.  A  recent  British  consular  report  reviews  the 
developinent  of  the  industry  in  Frankfort  for  the 
year  1903.  The  consul  points  out  that  this  Induslry 
was,  from  the  start,  unfettered  by  any  antiquated 
traditions  or  surroundings,  and  it  was,  further,  cor- 
dially supported  by  the  investing  public,  which  sup- 
plied large  sums  of  money  to  aid  its  development. 
From  1895-6  to  1900  the  number  of  electric-light 
and  power  stations  increased  from  180  to  774,  and 
the  horsepower  increased  from  10.254  to  106,368. 
The  kilowatt  capacity  of  machinery  In  operation  and 
of  accumulators  rose  from  40,471  to  230,058.  Toward 
the  middle  of  igtlo,  however,  the  tide  of  public  favor 
changed,  and  it  is  the  opinion  of  many  in  Germany 
that  the  withdrawal  of  public  Interest  in  the  elec- 
trical   industry    was    the    precursor    of    the    general 


trade  depression  from  which  Germany  has,  to  a 
greater  degree  than  any  other  country  on  the  Conti- 
nent, .suffered  during  the  last  few  years.  The  blow 
fell  not  the  less  heavily  from  the  fact  that  over- 
production had  been  carried  to  extreines,  and  many 
leading  firms  had  connnitted  themselves  In  the  matter 
of  capital  expenditure.  The  consul  draws  a  dis- 
tinction between  those  firms  which  became  committed 
to  the  erection  and  equipment  of  complete  electrical 
undertakings  and  those  firms  which  specialized  in 
the  production  of  certain  machines  and  apparatus. 
He  thinks  that  the  latter  class  of  coinmerclal  under- 
takings has  been  better  able  to  weather  the  serious 
crisis  than  the  former,  and  in  some  cases  has  been 
able  to  earn  more  or  less  satisfactory  profits.  The 
return  to  comparative  prosperity  of  the  German 
electrical  industry,  which  is  a  notable  feature  at  the 
present  time,  Is  referred  to,  and  while  In  the  imme- 
diate future  no  increase  Is  expected  in  the  number 
of  central  stations,  but  rather  an  extension  of  existing 
stations,  and  while  the  number  of  horse-drawn  tram- 
ways to  be  converted  into  electric  systems  Is  now 
but  few,  the  natural  developinent  of  existing  under- 
takings is  likely  to  provide  work  for  those  engaged 
In  the  industry  on  a  comparatively  safe  profit-earning 
basis.  The  consul  points  to  the  tendency  of  Ger- 
man industrial  companies  in  putting  down  isolated 
Installations  and  to  the  use  of  electricity  in  mining 
and  agriculture  as  hopeful  factors  in  the  devlop- 
ment  of  the  Industry. 


Another  revolution  in  the  automobile  industry 
Is  heralded.  The  announcement  comes  through  a 
daily  newspaper  in  Paris,  and  possibly  the  new  order 
may  fail  to  "arrive ;"  revolutions  do  not  always 
assume  the  proportions  fondly  foretold  by  their  pro- 
moters. In  this  case  a  company  manufacturing  elec- 
tric carriages  has  evolved  a  transmission  scheme,  of 
which  this  is  the  vague  description  given :  "The 
system  is  simple.  The  motors  and  the  wheels  are 
one  and  the  same  thing,  working  together,  running 
at  the  same  speed  and  without  any  kind  of  inter- 
mediary. The  'live  axles'  can  be  placed  in  front  or 
behind.  They  receive  their  motive  power  direct  from 
the  accumulators,  nnd  the  chains,  pinions  and  gear- 
ings are  things  of  the  past.  A  carriage  with  live 
axles  can  travel  20  to  30  per  cent,  farther  than  the 
ordinary  carriage,  for  the  reason  that  it  is  relieved 
from  lost  energy  and  has  no  impediments.  In  a 
word,  weight  is  reduced,  power  increased,  heating 
diminished,  and  absolute  silence  obtained,  while  wear 
and  tear  are  brought  to  a  minlinum.  This  invention 
can  be  apolied  to  any  kind  of  A^ehlcle.  although  at 
present  the  private  carriage  is  receiving  all  attention. 
In  the  trial  the  ]iew  system,  although  primitively 
mounted,  worked  admirably  at  five  speeds,  varying 
between  4%  and  19  miles  an  hour,  and  with  perfect 
silence.  There  was  no  jar  in  starting  or  in  changing 
speed.  The  general  appearance  of  the  carriage  is 
improved,  as  the  motor  being  removed  from  under 
the  vehicle  the  body  can  be  built  low.  It  inay  be 
said  that  the  wheels  on  which  the  motors  are  placed 
look  clumsy  compared  with  those  on  the  present-day 
carriages.     This   is   simply   a   matter   of  first  sight." 

This  device  bears  a  close  resemblance  to  the  Holson 
"gyroscope"  or  hub  motor  first  described  In  the  West- 
ern Electrician  over  three  years  ago  and  exhibited  in 
improved  form  at  the  Chicago  Automobile  Show  of 
last  February,  forming  the  subject  of  a  second  illus- 
trated article  In  the  issue  of  this  journal  dated  Feb- 
ruary 20,  1904.  However,  the  gyroscope  motor  is 
not  gearless.  It  Is  fastened  immovably  to  the  axle 
and  carries  an  elongated  armature  shaft,  disposed 
transversely  to  the  axle,  having  a  pinion  on  each  end. 
These  two  pinions  engage  two  annular  gears  within 
the  wheel  casing.  The  wheel  Is  divided  into  two 
parts  in  a  plane  at  right  angles  to  the  axle.  Each 
section  carries  an  annular  gear  or  rack  for  the  en- 
gagement of  one  of  the  pinions  of  the  motor  shaft, 
the  racks  facing  each  other.  The  armature  is  slightly 
inclined  from  a  right  angle,  so  that  one  pinion  en- 
gages one  rack  and  the  other  the  gear  facing  the 
first,  the  two  points  of  hearing  coming  at  points 
diametrically  opposite.  .As  will  be  readily  seen,  the 
force  applied  by  the  shaft  drives  the  two  parts  of 
the  wheel  in  the  same  direction. 

The  Holson  invention  is  very  ingenious  and  has 
been  applied  to  electric  trucks  with  apparent  success. 
It  will  be  of  interest  to  await  a  more  accurate  and 
detailed  account  of  the  Parisian  apparatus  to  learn 
just  how  the  motors  and  wheels  are  made  "one  and 
the  same  thing." 
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The    International    Electrical   Congress 
and  the  September  Conventions. 

The  Inleinational  Electrical  Congress  will  be  con- 
vened in  the  JMusic  Hall  of  the  Coliseum,  St.  Louis, 
at  9:30  a.  m.,  on  IMonday,  September  12,  1904.  The 
Music  Hall  is  situated  at  Olive  and  Thirteenth 
Streets.  All  members  of  the  Congress  are  invited  to 
attend  this  meeting.  After  the  opening  ceremonies, 
it  is  intended  that  the  Congress  divide  itself  into  sec- 
lions,  the  section  halls  being  on  the  second  fioor  of 
the  same  building.  The  bureau  of  information  and 
the  offices  of  the  secretary  and  treasurer  will  also 
be  in  the  Coliseum  Building.  On  1  uesday,  Thurs- 
day and  Friday  the  sections  will  meet  on  the  second 
floor  of  the  Coliseum  from  g  a.  m.  to  i  p.  m. 

The  committee  of  organization  of  the  Congress 
was  appointed  by  President  Francis  of  the  Louisiana 
Purchase  Exposition  in  June,  1903.  In  response  to 
invitations  to  join  the  Congress,  1.915  acceptances 
had  been  received  up  to  August  i,  1904.  Of  this 
number,  1,542  are  from  North  America  and  373  from 
■other  countries.  Over  1,300  certificates  of  member- 
ship have  been  issued  to  persons  who  have  already 
become  members  by  forwarding  their  subscriptions. 
The  committee  of  organization  is  composed  of  the 
following-named  gentlemen  :  President,  Elihu  Thom- 
son, Swampscott,  Mass. ;  vice-presidents,  Bion  J.  Ar- 
nold of  Chicago  (chairman  of  the  executive  com- 
mittee). Professor  H.  S.  Carhart  of  Ann  Arbor, 
Mich..  Professor  W.  E.  Goldsborough  of  St.  Louis, 
C.  F.  Scott  of  Pittsbur?.  Dr.  S.  W.  Stratton  of  Wash- 
ington, D.  C. ;  general  secretary.  Dr.  A.  E.  Kennelly 
of  Cambridge.  Mass. ;  treasurer,  W.  D.  Weaver  of 
New   York  citv-. 

The  w^ork  of  the  Congress  (in  addition  to  that  of 
the  Chamber  of  Delegates)  is  divided  into  eight 
sections.  The  titles  of  the  sections  and  the  names 
of  the  officers  of  sections  follow : 

Section  A.  General  Theory,  Mathematical,  Ex- 
perimental—Chairman, Professor  E.  L.  Nichols  of 
Ithaca,  N.  Y. :  secretary.  Professor  H.  T.  Barnes. 

Section  B.  General  Apnlications.^Chairman.  Pro- 
fessor C.  P.  Steinmelz  of  Schenectady,  N.  Y. ;  secre- 
tary.   Professor    Samuel    Sheldon    of   Brooklyn. 

Section  C.  Electrochemistry. — Chairman,  Profes- 
sor H.  S.  Carhart  of  Ann  .A.rbor,  Mich. ;  secretary, 
Carl   Hering  of    Philadelphia. 

Section  D.  Electric  Power  Transmission. — Chair- 
man, Charles  F.  Scott  of  Pittsburg;  secretary,  Dr. 
Louis  Bell  of  Boston. 

Section  E.  Electric  Light  and  Distribution. — 
Chairman.  J.  W.  Lieb,  Jr.,  of  New  York;  secretary, 
Gano  S.  Dunn  of  Ampere.  N.  J. 

Section  F.  Electric  Transportation. — Chairman, 
Dr.  Louis  Duncan  of  Boston;  secretary,  A.  H.  Arm- 
strong of  Schenectady.  N.   Y. 

Section  G.  Electric  Communication. — Chairman, 
F.  W.  Jones  of  New  York;  secretary,  B.  Gherardi 
of  Brooklyn. 

Section  H.  Electrotherapeutics. — Chairman,  Dr. 
W.  J.  Morton  of  New  York;  secretary,  W.  J.  Jenks 
of  New  York. 

For  these  sections  170  papers  have  been  promised, 
and  67  of  them  were  on  hand  on  August  1st.  The 
names  of  papers  and  authors  for  nearly  all  of  the 
sections  have  already  appeared  in  the  Western  Elec- 
trician. The  complete  programme  will  be  published 
in  a  later  issue,  before  the  date  of  the  Congress. 

The  government  of  the  United  States,  at  the  peti- 
tion of  the  committee  of  organization,  has  issued  in- 
vitations to  the  various  foreign  governments  to  send 
official  representatives  to  the  Chamber  of  Delegates 
of  the  Congress.  Up  to  August  1st  the  following 
appointments  have  been  announced: 

Austro-Hungary — Professor  Charles  Zipernovzk-y. 

Italy — Professor  Moise  Ascoli,  Professor  L.  Lom- 
bards Ing.  A.   Maffezzini. 

Switzerland — Professor  Ferdinand  Weber,  Pro- 
fessor Frangois  Louis  Schtile. 

Norway  and  Sweden — Professor  Svante  August 
Arrhenius. 

Australian  Colonies — John  Hesketh,  Esq. 

Brazil — Senor   Jorge    Newbery. 

India — J.  C.   Shields,  Esq. 

Mexico — Senor  Rafael  R.   Arizpe. 

United  States— Professor  H.  S.  Carhart,  Dr.  A.  E. 
Kennelly.  Professor  H.  J.  Ryan,  Professor  S.  W. 
Stratton,  Professor  Elihu  Thomson. 

The  committee  of  organization  has  also  issued  in- 
vitations to  the  various  electrical  and  physical  soci- 
eties all  over  the  world  to  co-operate  and  to  send 
delegates  to  the  Congress.  The  following-named 
European  societies  have  already  engaged  to  co-op- 
crate  : 

The  Institution  of  Electrical  Engineers.  (Delegates 
— R.  Kave  Grav,  Colonel  R.  E.  Crompton,  C.  B., 
Professor  John  Pern.-.  F.  R.  S..  Dr.  R.  T.  Glaze- 
brook.  F.  R.  S..  H.  E.  Harrison,  B.  Sc,  B.  A.;  W. 
Duddell.  hon.   secretary'  of  delegation.) 

La   Societe  Internationale  des  Electriciens. 

.\s50ciazione  Elettrotecnica  Italiana.  (Delegates — 
Professor  M.  .''iscoli.  Professor  G.  Grassi,  Professor 
L.  Lombardi.  Ing.  E.  Jona.) 

Oesterrichischer  Elektrotechnischer  Verein.  (Dele- 
gate— Herr  Baron  Wolfgang  Ferstel.) 


In  North  America  the  following-named  societies 
have  engaged  to  co-operate  with  the  Congress: 

The  Royal  Society  of  Canada.  (Delegates — Pro- 
fessor W.  Lash  Miller,  Professor  Howard  T.  Barnes.) 

The  American  Institute  of  Electrical  Engineers, 
to  hold  a  simultaneous  convention  and  joint  sessions 
with  several  sections.  (Delegates — Ralph  D.  Mer- 
shon.  Professor  M.  I.  Pupin,  Professor  C.  P.  Stein- 
metz.) 

The  American  Physical  Society,  to  hold  a  simulta- 
neous convention  and  joint  session  with  Section  A, 
September   15th. 

The  American  Electrochemical  Society,  to  hold  a 
simultaneous  convention  and  joint  sessions  with  Sec- 
tion C,  September  13th  and  15th.  (Delegates — Pro- 
fessor W.  D.  Bancroft,  Professor  H.  S.  Carhart,  Dr. 
Louis  Kahlenberg.) 

The  National  Electric  Light  Association.  (Dele- 
gates— George  Eastman,  G.  Ross  Green,  Dr.  F.  A.  C. 
Perrine.) 

The  Association  of  Edison  Illuminating  Companies. 
(Delegates — W.  C.  L,  Eglin,  L.  A.  Ferguson,  Gerhard 
Goettling.) 

The  International  Association  of  Municipal  Elec- 
tricians, to  hold  a  simultaneous  convention  and  joint 
neering  with  Section  G.  (Delegates — W.  H.  Bradt, 
F.  C.  Mason,  Walter  N.  Petty.) 

The  American  Electrotherapeutic  Association,  to 
hold  a  simultaneous  convention  and  joint  meeting 
with  Section  H  on  September  isth.  (Delegates — Dr. 
Russell  Herbert  Boggs,  Dr.  Charles  R.  Dickson,  Dr. 
James  Herdman.) 

The  United  States  Navy  Department  has  appointed 
as  delegate  to  the  Congress,  Lieut.-commander  Jo- 
seph L.  Jayne. 

The  American  Institute  of  Electrical  Engineers  has 
extended  an  invitation  to  the  Institution  of  Electrical 
Engineers  of  Great  Britain  to  visit  the  United  States 
in  September  and  to  hold  a  joint  meeting  in  St.  Louis, 
in  connection  with  the  International  Electrical  Con- 
gress. .A  general  invitation  has  also  been  extended 
by  the  American  Institute  of  Electrical  Engineers 
to  European  electrical  societies,  to  join  in  a  circular 
tour,  visiting  principal  cities  and  important  industrial 
centers  en  route  to  and  from  St.  Louis.  The  circular 
trip  will  commence  at  Boston,  September  2d,  or  New 
York,  September  1st  and  4th.  Special  traveling  fa- 
cilities, accommodations  and  receptions  have  been 
arranged  for  the  benefit  of  the  visitors. 

All  European  Congress  members  who  desire  to 
join  the  circular  tour  should  communicate  with  the 
secretary  of  the  American  Institute  of  Electrical  Engi- 
neers, 95  Liberty  Street,  New  York  city,  and  arrange, 
to  arrive  in  New  York  not  later  than  September  ist, 
or  in  Boston   not  later  than   September  2d. 

A  copy  of  the  Transactions  of  the  Congress  will 
be  forwarded  to  each  member,  at  the  address  on 
his  postcard  or  notice  op  application,  unless  a  notice 
of  change  of  address  is  received  by  the  general  sec- 
retary. 

Preparations  for  the  Entertainment  of  Foreign 
Visitors. 

To  entertain  the  foreign  visitors  to  the  Interna-  . 
tional  Electrical  Congress  and  the  St.  Louis  Expo- 
sition the  American  Institute  of  Electrical  Engineers 
has  appointed  a  general  reception  committee,  of  which 
J.  W.  Lieb,  Jr.,  of  5?  Duane  Street,  New  York,  is 
chairman,  and  a  committee  on  transportation  and 
arrangements,  of  ^vhieh  E.  H.  Mullin  of  44  Broad 
Street,  New  York,  is  chairman.  These  committees 
have  arranged  an  elaborate  circular  tour  for  the 
visitors,  who  are  expected  to  arrive  in  New  Y'ork 
or  Boston  between  August  24th  and  September  3d. 
The  itinerary,  condensed,  is  as  follows :  Boston, 
September  3d :  New  York,  4th  and  5th ;  Schenec- 
tady, 6th  ;  Montreal,  7th  and  8th ;  Niagara  Falls,  gth  ; 
Chicago,  loth;  St.  Louis,  nth  to  17th;  Pittsburg, 
i8th  and  19th ;  Washington.  20th ;  Philadelphia,  Sep- 
tember 2 1  St. 

Chairnien  of  the  local  reception  committees  have 
been  named  as  follows :  Boston,  C.  L.  Edgar ;  New 
York,  T.  C.  Martin;  Schenectady,  E.  W.  Rice,  Jr.; 
Montreal,  Professor  R.  B.  Owens ;  Niagara  Falls, 
George  W.  Davenport;  Chicago,  Samuel  Insull;  St. 
Louis,  W.  V.  N.  Powelson  and  W.  A.  Layman; 
Pittsburg,  Charles  F.  Scott ;  Washington,  General 
George  H.  Harries;  Philadelphia,  Joseph  B.  McCall. 

In  Chicago  the  local  committee  has  appointed  two 
sub-committees.  B.  E.  Sunny,  T.  P.  Gaylord  and 
A.  L.  Tucker  will  look  after  the  finances,  while  Mr. 
Insull,  A.  S.  Hibbard,  Frederick  Sargent,  G.  A. 
Damon  and  Peter  Junkersfeld  constitute  the  com- 
mittee on  entertainment  and  programme.  The  com- 
mittee will  take  charge  of  the  visitors  for  the  whole 
day  (September  loth).  The  party  will  be  enter- 
tained at  breakfast,  luncheon  and  dinner  at  the  Audi- 
torium Annex  and  v/ill  be  taken  to  see  such  points 
of  electrical  interest  as  individual  preference  may 
indicate.  The  Fisk  Street  station,  the  telephone  ex- 
changes, the  network  of  electric-freight  tunnels  and 
other  installations  v  ill  be  visited.  In  the  afternoon 
those  who  wish  to  go  will  be  taken  for  a  sail  along 
the  waterfront  in  the  U.  S.  S.  Dorothea,  in  command 


of  Captain  S.  E.  Darby  of  the  Illinois  Naval  Re- 
serves. 

The  Western  Electrician  is  requested  to  announce 
that  gentlemen  connected  with  the  elctrical  interests 
of  Chicago  who  possess  automobiles  will  confer  a 
favor  on  the  entertainment  committee  by  placing  the 
vehicles  at  its  service  for  the  day.  Mr.  Samuel 
Insull,  139  Adams  Street,  will  be  pleased  to  hear 
from  gentlemen  who  can  accommodate  the  committee 
in  this  manner. 

Great  Britain  and  Italy  will  be  especially  well 
represented  among  the  foreign  visitors,  who  are  ex- 
pected to  number  about  170.  Among  those  already 
booked  are  R.  Kaye  Gray,  president  of  the  Institution 
of  Electrical  Engineers ;  Colonel  R.  E.  Crompton, 
Professor  John  Perry,  C.  H.  Merz,  Dr.  R.  T.  Glaze- 
brook,  R.  Hammond,  G.  C.  Lloyd,  Francis  G.  Baily, 
G.  Balfour,  D.  Bates,  John  T.  Connolly,  Professor 
J.  D.  Cormack,  R.  ,S.  Erskine,  W.  P.  J.  Fawcus,  W. 
Geipel,  Thomas  Hesketh,  F.  Hope-Jones,  John  L. 
Marr,  Godfrey  Pope,  E.  K.  Scott  and  R.  F.  Willis. 
The  Italian  party  includes  Professor  M.  Ascoli,  Pro- 
fessor Guido  Grassi,  Professor  Luigi  Lombardi,  C. 
A.  Curti,  Professor  F.  Lori,  A.  Maffezzini  and  others. 
Many  of  the  travelers  will  be  accompanied  by  ladies. 


New  Method  of  Manufacturing  Steel. 

In  a  recent  report  from  Melbourne,  Australia, 
United  States  Consul-general  John  P.  Bray  declares 
that  successful  experiments  have  just  been  made 
there  by  the  Iron,  Steel  and  Metals  Manufacturing 
Company  at  Melbourne,  Victoria,  for  the  purpose 
of  proving  the  value  of  certain  patent  rights  for  the 
direct  production  of  wrought  iron  and  steel  without 
first  producing  pig  iron.  Onlv  a  rough  idea  of  the 
process  may  at  present  be  had,  he  says,  though  trial 
runs  with  New  Zealand  magnetic  iron  sand  are 
now  being  made  on  a  somewhat  larger  scale  than 
hitherto.  The  sand  is  first  separated  from  its  gangue 
by  electromagnetic  spearators,  this'  treatment  leaving 
a  pure  magnetic  iron  oxide.  The  sand  is  then  fed 
from  a  bin  into  the  furnace,  which  is  of  much  in- 
terest, being  chiefly  mechanical  and  automatic  in  its 
operation. 

The  ore  drops  from  the  bin  into  a  slowly  revolving 
cylinder  placed  at  such  an  angle  that  the  ore  travels 
forward  continuously  iii  it.  As  it  does  so  it  is  heated 
to  a  dull  red  by  rhe  waste  gases  from  subsequent 
operations.  From  this  cylinder  the  ore  drops  into 
a  second  revolving  cylinder,  where  the  fine  particles 
are  subjected  to  the  action  of  reducing  gases,  which 
reduce  the  magnetic  oxide  of  iron  to  the  metallic 
form,  at  the  same  time  permitting  the  particles  to 
retain  their  individuality.  From  this  second  cylinder 
the  reduced  ore  drops  into  a  smelting  bath  at  the 
bottom  of  the  revolving  cylinders,'  and  the  molten 
steel  or  malleable  iron,  as  the  case  may  be,  is  tapped 
from  this  whenever  that  operation  is  necessary.  It 
will  thus  be  realized  that  the  process  is  one  of  great 
simplicity  and  yet  of  much  ingenuity.  Not  the  least 
interesting  part  of  it  is  the  use  of  fuel  oil  for  heat- 
ing purposes.  This  is  employed  to  secure  concen- 
tration of  heat  and  direct  application  in  the  furnace 
work.  It  is  found  that  the  fuel  oil  possesses  many 
advantages  over  producer  gas  as  used  in  existing 
smelting  practice.  The  work  done  so  far  has  demon- 
strated that  not  only  is  oil  a  cheap  fuel,  quite  irre- 
spective of  the  capital  outlay  that  would  be  required 
if  it  was  decided  to  utilize  producer  gas,  but  it  is 
so  thoroughly  under  control  as  to  insure  the  best 
service. 

The  temperature  at  which  iron  ore  melts  is  given 
variously  at  from  i,5co°  to  2,000°  C.  according  to 
its  purity.  The  accurate  gauging  of  temperature  in 
the  furnace  plays  a  very  important  part  in  the  com- 
pany's work,  and  accordingly  an  installation  of  ther- 
moelectric thermometers  has  been  made  at  the  com- 
pany's works.  The  apparatus  consists  of  a  couple, 
consisting  of  a  platinum-iridium  junction  enclosed 
in  a  metal  tube  fully  three  feet  long,  which  is  placed 
in  the  center  of  the  furnace,  and  the  temperature 
is  then  recorded  on  the  dial  of  a  special  form  of 
voltmeter,  each  division  on  which  represents  2,^;°  C. 
This  voltmeter  reads  up  to  i.5co°  and  is  placed  at 
any  convenient  distance  from  the  furnaces.  The 
various  thermometers  are  connected  with  a  switch- 
board, which  is  again  connected  with  the  couples 
or  tubes  in  the  furnace.  In  the  installation  under 
notice  four  couples  will  be  used,  inserted  in  different 
parts  of  the  furnace,  and  separately  connected  with 
the  board,  so  that  the  reading  of  any  thermometer 
can  be  taken  and  any  discrepancy  in  the  heat  of 
different  points  of  the  furnace  can  be  quickly  reme- 
died. It  is  interesting  to  notice  that  the  voltmeter 
is  so  extremely  sensitive  that  variations  of  heat  down 
to  0,5  of  a  degree  were  easily  noticeable  in  the  trial 
test.  The  greatest  temperature  recorded  was  1,300° 
C,  equal  to  2,340°  F. 


L.  B.  French  of  Detroit.  Mich.,  who  has  been  in 
Oregon  for  some  time,  is  reported  to  have  securetl 
the  right-of-way  for  an  electric  railway  to  connect 
Salem  and  Portland,  Ore.,  taking  in  New  Era.  Canby. 
Barlow,  Aurora,  Hubbard,  Woodburn,  Gervais, 
t>rooks  and  Chemawa.  The  route  is  50  miles  long 
and  parallels  the  Southern  Pacific  railroad  on  the 
east  side  of  Willamette  River.  The  proposed  rond 
will  have  a  double  track  and  a  site  for  the  nr.-v  - 
house  has  been  secured  on  the  Sandy  River 
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Electric   Dumbwaiters. 

Within  the  last  few  years  dumbwaiters  have  been 
developed  from  clumsv  heavj-  affairs  to  automatic  or 
semi-automatic,  high-speed,  electric  push-button  ma- 
chines. The  systems  of  electric  dumbwaiters  devel- 
oped by  the  Burdett-Rowntree  Manufacturing  Com- 
pany of  Chicago  give  an  illustration  of  the  excellence 
which  has  been  attained  in  this  line.  The  machines  of 
this  company  are  usually  so  built  that  they  are  entirely 
automatic  in  their  operation,  the  pressure  on  a  button 
for  an  instant  being  sufficient  to  cause  the  car  to  start : 
the  car  slops  automatically  at  the  floor  corespond- 
ing  to  the  button  pressed.  If  the  car  is  in  use  or 
if  any   door   is   open,   pressure  on   a   button   has   no 
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floor,  which  the  operator  knows  by  the  lamp  over 
his  board  lighting  up  asain,  he  rings  the  bell  on  the 
eighth  floor  until  the  door  on  that  floor  is  opened. 

Another  type  of  installation  is  adapted  for  all  pur- 
poses where  the  dumbwaiters  are  not  used  almost 
continuously,  as  for  residences.  This  type  requires 
no  operator,  but  the  car  is  controlled  from  any  floor 
and  can  be  brought  to  any  floor  and  sent  to  any 
floor  by  simply  pressing  a  button  on  any  floor.  In 
this  case  the  car  will  not  respond  to  a  button  if  any 
door  is  open  or  if  the  car  is  in  use.  On  every  floor 
is  a  push-button  box  containing  as  many  pushes  as 
there  are  floors  at  which  the  car  stops.  Pressure 
on  any  button  will  send  the  car  to  the  floor  corre- 
sponding to  the  number  of  the  button  pressed. 

There  are  a  variety  of  forms  of  control,  each  espe- 
cially suitable  for  some  particular  purpose.  Some 
are  controllable  from  any  floor.  Some  from  only 
one  floor  and  have  a  .system  of  signals  from  the  other 
floors.  Some  have  full  control  from  one  floor  and 
partial  control  from  other  floors,  as,  for  example, 
the  car  can  be  sent  from  any  floor  to  the  main  floor, 
but  cannot  be  sent  to  any  other  floor  except  by  the 
operator  on  the  main  floor,  and  he  has  full  control 
of  the  car  or  cars  at  all  times.  Some  have  auto- 
matic unloading  attachments  wherebj',  when  the  op- 


Control  Board.— View  From  Above. 


Hoisting  Mechanism  with  Push-button  Control. 
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effect,  so  that  no  one  will  be  injured  in  loading  or 
unloading  the  dumbwaiter. 

For  cases  where  a  dumbwaiter  is  constantly  in 
use,  such  as  in  large  department  stores,  the  com- 
pany has  devised  wliat  is  known  as  the  one-point 
control  system.  This  system  is  automatic,  except 
that  attendants  are  employed  on  each  floor  to  facili- 
tate the  handling  of  goods.  These  attendants  signal 
their  wants  to  an  operator  in  the  basement,  who 
controls  the  car.  The  operator  is  stationed  before 
a  control  board,  which  is  shown  in  detail  in  Fig.  i. 
Fig.  2  shows  the  control  board  in  place  directly 
over  and  attached  to  the  hoisting  mechanism.  On 
the  control  board  each  dumbwaiter  has  a  row  of 
-  push-buttons  corresoonaing  to  the  different  floors  at 
which  the  car  stops.  Pressure  on  any  button  sends 
the  car  to  the  corresponding  floor,  where  it  auto- 
matically stops.  Each  dumbwaiter  also  has  a  row 
of  buttons  which  rings  a  bell  on  the  different  floors, 
and  each,  also,  has  two  annunciators,  one  of  which 
receives  the  signal  from  a  push-button  on  each  floor. 
and  the  other  is  operated  by  a  row  of  push-buttons 
in  the  car.  For  each  dumbwaiter  there  is  also  an 
automatic  signal  lamp  on  the  control  board  over  the 
annunciator. 

If  someone  on  the  fifth  floor  has  a  package  to  be 
sent  to  the  eighth  floor  he  pushes  the  button  on  the 
fifth  floor,  which  immediately  signals  to  the  oper- 
ator that  the  car  is  wanted  at  that  floor.  If  the 
dumbwaiter  is  not  busy  the  operator  presses  the  fifth- 
floor  button  on  the  control  board  and  the  car  imme- 
diately starts  toward  the  fifth  floor.  The  instant  it 
starts  the  signal  lamp  over  the  annunciator  goes  out. 
As  the  car  approaches  the  fifth  floor  it  slows  down 
automatically,  coming  to  rest  at  the  fifth  floor 
smoothly  and  easily.  The  instant  it  stops  there  the 
signal  lamp  on  the  operator's  board  lights  up  again, 
and  as  soon  as  the  door  is  opened  on  the  fifth  floor 
by   the   attendant    the   lamp    goes    out    again. 

If  he  does  not  open  the  door  immedialelv,  being 
inattentive  or  otherwise  engaged,  the  operator  knows 
it.  because  the  lamp  docs  not  go  out  immediately 
after  lighting  uf..  He,  therefore,  rings  the  bell  of 
that  dumbwaiter  on  the  fifth  floor  and  continues 
ringing  it  until  the  lamp  goes  out.  which  shows  that 
the  door  has  been  opened.  The  attendant  on  the 
fifth  floor  then  loads  the  car  with  w'hatcver  he  de- 
sires to  send  to  the  eighth  floor.  Before  closing  the 
door  on  the  fifth  floor,  after  loading  the  car,  he 
pushes  the  eighth-floor  button  located  in  the  car, 
thereby  signaling  to  the  operator  that  the  load  is 
to  go  to  the  eighth  floor.  He  then  closes  the  door, 
which  lights  up  the  signal  lamp  on  the  operator's 
board  again.  As  soon  as  the  lamp  is  lighted  up  the 
operator  knows  that  ever>'thing  is  in  order  and 
presses  the  eighth-floor  button,  which  starts  the  car 
to  the  eighth  floor.  The  operator  does  not  start  the 
car  until  the  lamp  lights  up,  but  if  he  is  careless 
and  attempts  to  start  it  the  car  will  refuse  to  start, 
as  unless  all  the  doors  are  closed  the  car  cannot  be 
Started.    As  soon  as  the  car  has  stopped  at  the  eighth 


erator  presses  a  button,  the  load  is  automatically 
unloaded  at  whatever  floor  the  car  has  been  sent  to, 
■the  doors  automatically  open  and  close  again  and 
the  car  is  ready  to  be  sent  to  another  floor.  Some 
have  no  automatic  features  at  all  and  have  an  ordi- 
nary rope  control  similar  to  a  freight-elevator-con- 
trol rope. 

The  motors  used  for  these  machines  are  especially 
built  for  the  work  and  a  special  patented  system  of 
motor  winding  is  used.  In  the  smaller  sizes  of  auto- 
matic control  no  dash  pot  or  rheostat  of  any  kind 
is  used,  makinp-  the  machines  very  simple,  with 
fewer  parts  to  get  out  of  order,  and  are  at  the 
same   time  made  more   automatic   in  their  action. 

The  automatic-control  dumbwaiters  are  furnished 
with  any  capacity  from  50  pounds  to  1,000  pounds, 
and  with  any  speed  from  50  feet  per  minute  up  to  500 
feet  per  minute,  with  standard  construction,  or  up 
to  1,000  feet  per  minute  with  special  high-speed  con- 
struction. 


New  Punched  Clip  Lever  Switch. 

A  new  line  of  lever  knife  switches,  illustrated  here- 
with, is  being  manufactured  bv  the  General  Incandes- 
cent Arc  Light  Company,  having  been  designed  espe- 
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instance,  unless  otherwise  ordered.  They  are  rec- 
ommended _  as  serviceable  in  every  case,  excepting 
where  a  highly  polished  switch  is  required,  on  ac- 
count of  appearance.  They  are  furnished  in  one 
style  of  finish  only  in  sizes.  15,  25,  50,  75,  100  and 
150  amperes,  one  two  and  three-pole,  with  and 
without  fuses,  single  and  double-throw,  and  spaced 
for  250-volt  service. 


Possibilities  of  the    Electric  Hand- 
shaker. 

A  patent  has  recently  been  issued  to  Mr.  John 
Kelly  of  Paterson.  N.  J.,  on  an  electrical  toy  which 
forms  an  interesting  novelty.  The  invention  em- 
bodies no  new  principle,  but  the  method  of  appli- 
cation is  unique,  and  the  "electric  handshaker,"  as 
the  toy  might  be  called,  ought  to  furnish  much 
amusement. 

The  toy,  which  is  hardly  as  innocent  as  its  ap- 
pearance indicates  or  its  name  would  imply,  con- 
sists of  a  small  dry  cell  or  battery  connected  in 
series  with  the  low-potential  winding  of  a  miniature 
induction  coil.  The  battery  and  the  coil,  with  its 
minute  vibrator,  are  enclosed  in  a  metal  case  having 
wooden  ends.  The  method  of  arranging  the  con- 
nections is  simple  and  ingenious.  The  case  is  about 
the  size  of  a  thick  pocketbook,  being  three  inches 
high,  2V2  inches  wide  and   iH  inches  thick. 

The  high-potential  windings  of  the  coil  are  con- 
nected, by  two  well-insulated  wires,  with  two  con- 
tact buttons  mounted  on  the  outside  of  an  insulated 
finQ;er  ring.  The  ring  is  made  of  vellow  or  flesh- 
colored  celluloid,  in  order  to  be  inconspicuous,  and 
is  provided  with  a  flap,  so  that  it  may  be  adjusted 
to  fit  any  finger. 

The  patent  specification  states  that  "It  is  intended 
that  the  cell  or  batterv  and  coil  be  concealed  in  the 
inside  breast  pocket  or  other  convenient  hiding  place 
on  the  person  intending  to  operate  the  toy.  The 
two  wires  are  to  be  run  down  the  sleeve  of  the 
operator  and  the  ring  slipped  on  one  of  his  fingers, 
the  two  contact  buttons  being  turned  toward  the  palm 
of  the  hand.  If  now,  the  circuit  through  the  induc- 
tion coil  and  battery  being  closed,  the  operator  shakes 
hands  or  otherwise  brings  the  two  buttons  on  the 
ring  into  contact  with  another  person,  this  person 
receives  a  most  surprising  and  effective  electric  shock. 
Owing  to  the  small  size  and  the  ingenious  method 
of  concealing  the  apparatus,  the  recipient  of  the 
shock  does  not  at  once  discover  the  source  of  the 
discharge,  and  the  toy  is  productive  of  much  amuse- 
ment" 

The  specification  does  not  state  who  derives  the 
amusement — probably  the  spectators,  if  the  recipient 
is  of  a  combative  frame  of  mind.  The  specification 
further  adds:  "Instead  of  running  both  wires  from 
the  induction  coil  to  the  ring  through  one  sleeve, 
one  wire  may  be  run  down  each  sleeve  of  the  oper- 
ator and  connected  to  a  contact  button  on  a  ring 
on  each  hand.  If  the  operator  then  induces  a  num- 
ber of  persons  to  join  hands  with  him  and  form 
a  ring,  as  is  the  custom  in  certain  round  dances, 
immediately  the  ring  is  completed  an  electrical  shock 
is  felt  by  all  the  persons  composing  the  ring,  with 
exception   of   the   operator." 

In  order  to  avoid  suspicion,  the  "operator"  would 
do  well  to  simulate  the  appearance  of  also  receiving 
the  shock.  Owing  to  the  small  amount  of  actual 
power  generated,  the  shock  is,  of  course,  entirely 
harmless,  but  the  effect  on  the  unsuspecting  victim 
on  turning  on  the  current  is  startling.  A  small 
lever  switch  is  mounted  on  the  top  of  the  case  and 
two  contact  buttons  allow  the  amount  of  shock  to 
be  regulated  at  will,  as  either  one-half  or  the  whole 
force  of  the   coil   may  be  thrown   on.     The  battery 
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cially  to  meet  the  demand  for  cheap,  well-made 
switches  for  motor  or  lighting  service  in  factories 
or  similar  installations.  All  conducting  parts  are 
made  of  pure  rolled  copper  finished  by  dipping  and 
lacquering  and  mounted  on  slate  bases  in  a  first- 
class,  workmanlike  manner.  They  are  designed  to 
meet  the  underwriters'  requirements. 

This  line  of  switches  is  made  entirely  front-con- 
nected ;  lugs,  but  no  fuses,  being  furnished  in  every 


can  be  run  continually  three  hours,  but  used  in- 
termittently will  last  several  months  and  may  be 
renewed  by  simply  removing  the  bottom  of  the  case 
and  slipping  in  a  new  cell.  The  patent  on  the 
"handshaker"  has  been  assigned  to  Mr.  S.  E.  Flicht- 
ner,  superintendent  of  the  Cooper  Hewitt  Electric 
Company  of  New  York  city,  who  assisted  Mr.  Kelly 
in  developing  the  invention.  Mr.  Flichtner  has  not 
yet  decided  how  he  will  dispose  of  the  toy. 
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National    Electric   Exhibits  at  St  Louis. 

The  National  Electric  Company,  successor  to  the 
Christensen  Engineering  Company,  [Milwaukee,  has 
an  extensive  exhibit  at  the  Louisiana  Purchase  Ex- 
position, showing  to  advantage  its  well-known  Chris- 
tensen air-brake  equipments  and  electrical  raa- 
chinen,'.  Its  space  at  section  six.  Electricity  Build- 
ing, is  handsomely  finished  and  inviting  to  visitors. 
In  this  space  a  large  400-kilowatt  direct-current  en- 
gine-type generator  is  the  largest  unit  shown.  A 
150-kilowatt,  500-volt,  direct-current  generator  is 
driven  by  a   20-horsepow^er,   220-volt  motor,   and   in 
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to  hold  the  field  coils  in  position.  These  shoes  cover 
a  large  polar  arc,  distributing  the  magnetic  flux 
evenly.  The  field  coils  are  insulated  from  the  pole- 
pieces  bv  fuller  board  and  the  pole  shoes  and  spider 
ring  by  heavy  fiber.  The  diameter  of  the  revolving 
field  is  16  feet  and  weighs  approximately  50,000 
pounds. 

The  frame  is  a  circular  cast-iron  housing,  into 
which  laminated  punchings  with  inwardly  projecting 
teeth  are  assembled  for  the  reception  of  the  armature 
windings.  The  frame  is  exceedingly  heavy  and  stiff, 
not   requiring  any   external   support,  and  is   divided 
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addition  to  these  there  is  in  operation  a  150-kilowatt, 
3,200-volt  alternator,  r.  lo-kilowatt  motor  generator 
set  and  a  60-kiIowatt.  500-volt,  direct-current  gener- 
ator belted  to  a  30-horsepower,  220-voIt  motor.  A 
three-car  train  showing  the  operation  of  the  com- 
pany's air-brake  control,  such  as  is  used  by  the 
South  Side  Elevated  railway,  Chicago,  the  Boston 
Elevated,  and  the  Intramural  railways  is  shown,  to- 
gether with  a  straight  air-brake  equipment,  used 
for  the  instruction  of  motormen  by  electric-railway 
companies  to  show  in  detail  the  operation  of  this 
brake.  Three  hundred  cars  at  the  Buffalo  Exposi- 
tion were  equipped  v.ith  Christensen  air  brakes,  and 
all  cars  operating  within  the  grounds  of  the  St. 
Louis  Fair  are  controlled  by  this  brake.  It  is  an 
interesting  fact  to  note  that  11,000  are  used  in  Amer- 
ica and  more  than  1,500  in  Europe,  Asia,  South 
America,  Africa  and  Australia.  Stationary  and  port- 
able compressors  are  also  shown.  The  National 
Electric  Company  extends  a  cordial  invitation  to  all 
visitors  to  call  and  inspect  its  exhibits.  Visitors  are 
requested  to  register,  and  attractive  souvenir  liter- 
ature will  be  mailed  to  the  home  addresses  of  all 
interested    callers. 


horizontally,  the  halves  being  firmly  bolted  and 
keyed  together.  Bolts  and  keys  are  contained  en- 
tirely within  the  cross-section,  obviating  the  use  of 
side  lugs.  Large  open  spaces  are  provided  in  the 
sides  of  the  frames,  allowing  a  free  passage  of  air 
from  the  ventilating  ducts  in  the  core. 

The  armature  core  is  built  up  of  laminated  soft 
steel  punchings,  annealed  and  japanned  before  as- 
sembling, and  ventilating  space  blocks  are  inserted 
at  suitable  intervals,  providing  openings  extending 
around  the  circumference  and  allowing  a  free  passage 
for  the  heat  generated  in  the  windings.  There  are 
six  slots  per  pole,  2^^  inches  deep  by  1V2  inches  wide, 
each  being  wound  with  14  conductors  of  0.37  by  0.28- 
inch  compressed  copper.  The  internal  diameter  of 
the  armature  is  16  feet  three-quarters  inch  and  the 
width  of  the  core  16  inches. 

Cast-iron  collector  rings  and  carbon  brushes  are 
used,  enabling  the  machine  to  be  operated  with  the 


The  National  Electric  Compani',  although  com- 
parativeli'  young  in  the  electrical  field,  is  turning 
out  some  large  direct  and  alternating-current  gener- 
ators for  lighting,  power  and  railway  service.  The 
unit  illustrated  in  Fig.  2  is  of  1,500-kilowatt  capacity 
and  is  installed  at  block  46,  Machinery  Building, 
Louisiana  Purchase  Exposition,  and  direct  connected 
to  a  2,250-horsepower  vertical  cross-compound  en- 
gine. The  rated  output  is  1,500  kilowatts,  25  cycles, 
6,600  volts,  runnning  at  S3  revolutions  per  minute. 
The  power  generated  is  used  for  operating  the  large 
pumps,  which  lift  the  water  that  flows  over  the  cas- 
cades. 

Like  all  standard  alternators  built  by  the  National 
Electric  Company,  this  one  is  of  the  re\-olving-field 
type,  leaving  the  armature  stationary  and  easily 
accessible.  The  difficulty  of  properly  insulating  the 
armature  coils  is  eliminated,  as  the  windings  are 
not  subject  to  any  mechanical  strains  whatever.  The 
revolving  field  is  of  large  diameter,  giving  additional 
flywheel  effect  to  the  engine,  and  the  construction  of 
the  field  coils  makes  them  practicall}'  indestructible. 
All  parts  are  accessible  and  the  method  of  ventila- 
tion insures  low  temperatures. 

The  revolving  field  is  made  of  cast  steel  in  halves. 
These  are  bolted  and  ^cured  together  by  shrunk 
links.  The  rim  of  the  wheel  is  in  channel  cross-sec- 
tion, to  which  the  cast-steel  pole  pieces  are  bolted. 
The  field  coils  comprise  65  turns  of  1%  by  one-eighth- 
inch  copper  strap,  wound  on  edge  and  thoroughly 
insulated,  the  outer  edge  of  the  coil  being  exposed 
to  the  atmosphere  for  cooling.  Laminated  pole  shoes 
are  secured  to  the  ends  of  the  pole  pieces  and  serve 


FIG.    2.      NATIONAL  ELECTRIC  COMPANY  S   1,500-KILOWATT 
ALTERNATOR   IN    MACHINERY    BUILDING,    ST.    LOUIS. 

minimum  amount  of  attention  and  at  the  same  time 
provides  a  collector  gear,  which  will  carry  a  heavy 
temporary  overload.  The  net  weight  of  this  alter- 
nator is  135,000  pounds.  Following  are  the  guaran- 
ties of  the  National  Electric  Company  on  this  ma- 
chine : 

Jvfficiency  at  power  factor    i : 

I  ^     load     95-50 

Full    load    95-50 

V2  ioad    94.75 


Regulation — 5.5   per  cent  on  power  factor   I. 

Regulation — 23  per  cent  on  factor  o. 

Short-circuit    current    with    full-load   excitation — 450    amperes. 

Exciting  current  at  full  load — So  per  cent. 

Power  factor — 240  amperes  at  100  volts. 

This  alternator  is  excited  with  a  45-kilowatt  motor 
generator  set,  the  motor  side  being  run  oS  220-volt 
lighting  mains.  The  exciter  current  on  the  alternator 
is  regulated  by  a  rheostat  in  the  shunt  of  the  exciter. 
On  July  isth  the  pit  was  flooded  with  water,  but 
the  machine  was  dried  ou*  and  in  operation  on  the 
following  Monday.  This  alternator  has  been  several 
times  short-circuited,  due  to  short-circuit  on  the 
switchboard  and  mains,  but  has  not  been  disabled  in 
any  way.  The  temperature  rise  does  not  exceed  30° 
on  armature  and  magnets  on  a  continuous  run  at  full 
load  and  40°  on  the  armature  and  magnets  on  a 
continuous  rtm  at  25-per  cent,  overload. 


The  Edison  Convention. 

The  next  annual  convention  of  the  Association  of 
Edison  Illuminating  Companies  will  be  held  at  Hotel 
Wentworth,  New  Castle,  N.  H.,  on  August  30th  and 
31st  and  September  1st.  Papers  will  be  read  as  fol- 
lows :  "A  Plea  for  Uniformity  in  Construction  and 
Operation  of  High-tension  Systems,"  Philip  Tor- 
chio.  New  York,  N.  Y. ;  "Notes  on  Economy  in  the 
Production  of  Steam,"  W,  F.  Wells.  New  York, 
N.  Y. ;  "Experiences  with  Automobile  Charging  Sta- 
tions," Joseph  W.  Cowles,  Boston,  Mass. ;  "Vulner- 
able Points  in  Operation  of  High-pressure  Alternat- 
ing Transmission  Supplying  Large  Distribtiting  Sys- 
tems," p.  L.  Huntington,  Spokane.  Wash. :  "The 
Relative  Efficiency  of  Electric  and  Hydraulic  Ele- 
vators,", W.  C.  L.  Eglin,  Philadelphia.  Pa. ;  "Electric 
Heating  and  Cooking,  H.  W.  Hillman.  Schenec- 
tady, N.  Y. ;  "Relations  Between  Length  of  Arc  Volt- 
age and  Candlepower  in  Enclosed  Arc  Lamps  and 
the  Effect  Upon  Efficiency  of  Arc  Lamps  by  Vary- 
ing Size  of  Carbons,"  George  N.  Eastman,  Chicago ; 
"Gas  Engines  vs.  Electric  Motors,"  Fred  M'.  Kim- 
ball, Schenectady,  N.  Y. :  "Light  and  Illuminating 
Engineering,"  W.  D'A.  Ryan,  Schenectady.  N.  Y. ; 
"To  What  Extent  Should  Central  Stations  Make  In- 
vestments?" John  F.  Gilchrist,  Chicago;  "Results 
Up  to  Date  Obtained  from  the  Use  of  the  Wright 
Demand  System  of  Charging,"  John  W.  Ferguson, 
Chicago;  "Results  Up  to  Date  Obtained  from  the 
Use  of  the  Wright  Demand  System  of  Charging." 
Arthur  S.  Knight,  Boston ;  "Some  Commercial  Prob- 
lems," Joseph  D.  Israel,  Philadelphia ;  "Notes  on 
European  Testing  Laboratories,"  Dr.  Clayton  H. 
Sharp,  New  York ;  "Measuring  Instruments  in  Gen- 
erating and  Sub-stations,"  Caryl  D.  Haskins,  Schen- 
ectady, N.  Y. ;  "Troubles  and  Losses  Between  Gen- 
erators and  Customers'  Services."  Peter  Junkersfeld. 
Chicago;  "Some  Data  on  Electric  Power,"  Arthur 
Williams,  New  York. 


Steel    Rails    Electrically   Tested  at 
Varying  Temperatures. 

The  World's  Fair  Street  Railway  Commission, 
which  is  making  exhaustive  electrical  tests  at  the 
Bullock  Electric  Manufacturing  Company's  exhibit 
at  Section  No.  is,  Palace  of  Electricity,  under  the 
direction  of  Professors  Norris  of  Cornell,  Swenson 
of  Wisconsin  and  Plum  of  Purdue,  achieved  some 
interesting  results  a  few  days  ago  while  testing  the 
temperature  coefficients  of  steel  rails.  These  tests 
are  made  by  taking  the  resistance  of  the  rail  at  a 
normal  temperature,  then  passing  a  large  enough  cur- 
rent through  the  rail  to  raise  its  temperature  though 
a  range  of  30  degrees  Centigrade,  and  at  various 
stages  of  heat  making  other  tests.  The  results  so 
far  have  been  rather  surprising.  There  seems  to  be 
but  little  difference  in  the  resistances  at  the  various 
temperatures.  It  has  been  suggested  that  this  may 
be  due  to  the  presence  at  the  same  time  of  iron  and 
carbon  in  the  steel,  the  one  losing  in  conductivity 
while  the  other  gains  with  the  rise  of  temperature. 
So  far  the  drop  in  voltage  has  been  found  to  be 
much  smaller  with  direct  than  with  alternating  cur- 
rent and  that  it  varies  much  with  the  variations  of 
current  density  and  saturation.  The  relationship  has 
not  been  established.  Tests  for  this  purpose  will 
now  be  made  with  constant-wave  forms,  those  here- 
tofore used  having  varied  somewhat  in  this  respect. 


Rubber  High  In  Price. 

The  prevailing  quotations  for  the  better  grades  of 
rubber  in  New  York  a  week  or  so  ago  were  from 
$r.i6  to  $1.20  a  pound,  and  the  prices  still  show  a 
tendency  to  advance.  The  highest  price  at  which 
crude  rubber  was  ever  held  in  New  York  prior  'o 
the  present  advance  was  $1.11,  which  figure  was 
quoted  early  in  1900. 

There  was  an  advance  in  rubber  last  fall,  but  the 
price  began  to  decline  after  $1.10  was  reached.  This 
decline  continued  until  January  of  this  year,  when 
the  price  was  only  9S  cents  a  pound.  Since  the  be- 
ginning of  the  present  year  values  have  steadily 
advanced  until  all  former  records  have  been  broken. 
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Telephone  News  from   the   Northwest. 

The  Kensal  (N.  D.)  Telephone  Company  will  build 
a  line  to  McHenry. 

The  United  States  Railway  Signal  and  Telephone 
Company  has  been  incorporated  at  St.  Paul  with 
a  capital  of  $1,000,000.  James  A.  Ballard  heads  the 
list    of    incorporators. 

The  Home  Telephone  Company  of  LcSueur,  Mmn., 
has  dissolved,  being  absorbed  by  the  Cannon  Valley 
Telephone  Company. 

The  -Morrill  (Minn.)  Rural  Telephone  Company 
has  been  formed  and  officers  elected.  The  line  will 
connect  with  the  Northwestern  Telephone  Exchange 
Company    for   long-distance    service. 

The  Minnesota  Tclenhone  Company  has  been 
granted  admission   to  Herman,  Minn. 

The  Minnesota  Valley  Telephone  and  Telegraph 
Company  has  been  granted  admission  to  Heron  Lake, 
Minn. 

The  Iron  Ranre  Electric  Telephone  Company,  op- 
erating through  Northern  Minnesota,  held  its  semi- 
annual meeting  in  Wadena.  M'inn.,  recently.  For  the 
fir.st  six  months  of  this  year  it  has  paid  a  dividend 
of  9.6  per  cent. 

The  .Armstrong  Telephone  Company  has  been 
granted  admission   to  Welcome,  Minn. 

The  Steele  County  Telephone  Company  of  Bloom- 
ing Prairie,  Minn.,  will  erect  a  new  building  and 
replace  the  central-office  equipment  with  a  modern 
outfit. 

The  Hudson  Prairie  Telephone  Company  of  Hud- 
son, Wis.,  has  been  incorporated  with  $3,000  capital. 

The  local  telephone  exchange  at  Albert  Lea.  Mmn., 
will  overhaul  its  entire  system,  replacing  all  auto- 
matic with  manual  instruments  and  with  a  central- 
energi'  system. 

The  Iowa  Telephone  Company  has  bought  a  site 
in  East  Waterloo.  Iowa,  and  will  erect  a  central 
exchange  building.  Improvements  are  to  be  made 
in  the  city  to  cost  $100,000.  The  company  will  also 
rebuild    the  local    exchange    for    Cedar    Falls,    Iowa. 

The  Independent  Telephone  Company  has  started 
operating  its  new  system  at  Webster  City,  Iowa, 
with  about  too  instruments  working.  It  connects 
with  a  great  many  farmers. 

W.  B.  Bell  has  secured  a  controlling  interest  in 
the  Thurman  Telephone  Company,  operating  a  line 
from   Hamburg  to    Pacific  Junction,   Iowa. 

The  Michigan  Telephone  Company  will  establish 
an  exchange  at  Powers  and  Spalding,  Mich.,  at  once. 

The  Iowa  Telephone  Company  is  building  a  new 
copper  circuit  from  Davenport  to  Des  Moines. 

The  Farmers'  and  Merchants'  Telephone  Company 
of  Artichoke  Lake,  Minn.,  has  been  incorporated 
with  $10,000  capital.  - 

C.  E.  Burgess,  a  stockholder  of  .the  North  Dakota 
Telephone  Companv  has  brought  action  to  have  the 
aflFairs  of  the  company  wound  up  by  a  receiver.  He 
alleges  that  the  telephone  line  has  been  converted 
into  a  telegraph  line  almost  to  the  exclusion  of  tele- 
phone business.  .A  commission  firm  has  bought  a 
majority  of  the  stock  in  the  company  and  uses  the 
line  for  commission  telegraph  business. 

The  Tri-state  Telephone  Company  has  opened 
communication  between  the  Twin  Cities  and  Winona, 
Minn  and  is  continuing  tue  line  on  to  La  Crosse, 
Wis.,  which  it  is  expected  to  reach  by  September 
1st.  The  companv  is  also  building  to  Sioux  Falls, 
S.  D.,  via  Mankato  and  Windom,  Minn.,  and  ex- 
pects to  complete  the  connection  by  September  1st. 
The  line  to  Grand  Forks  is  connected  up  as  far 
as  Dassel,  Litchfield  and  Atwater.  Connection  is 
made  along  the  north  shore  of  Lake  Mmnetonka 
with   Minneapolis. 

The  council  of  Duluth,  Minn.,  has  passed  a  new 
ordinance  to  require  telepnone  companies  to  remove 
their  wires  for  the  passage  of  buildings  being  moved 
from  one  location  to  another.  It  is  intended  to  get 
a  legal  ruling  upon  the  matter  at  the  earliest  date. 
Eastern  courts  have  held  that  house-moving  is  not 
an  ordinary  use  of  streets,  but  it  is  contended  that 
in  a  new  country  where  house-moving  is  more  com- 
mon, the  same  conclusion  would  not  necessarily  apply. 
The  Minnesota  Supreme  Court  has  not  acted  upon 
the  point. 

The  Farmers'  and  Merchants'  Telephone  Company 
of  Shakopee,  Minn.,  has  been  enjoined  from  pro- 
ceeding with  the  construction  of  an  exchange  by 
proceedings  instituted  by  the  Northwestern  company, 
which  alleges  that  its  franchise  is  invalid.  The  new 
company  had  erected  a  50-foot  pole  when  the  work 
was  stopped.  One  of  the  workmen  climbed  the  pole 
and  nailed  an  American  flag  to  the  top.  Later,  dur- 
ing the  nignt,  one  of  the  men  of  the  opposing  force 
climbed  the  pole  and  placed  crape  upon  the  flag. 
He  was  discovered  and  was  met  at  the  foot  of  the 
pole  with  a  pugilistic  salute  for  desecrating  the  flag. 

R. 


Southeastern  Telephone  Developments. 

The  dismantling  of  the  Gordon  telephone  system 
at  Charleston  by  the  recent  purchaser,  the  Bell  Tele- 
phone Company,  has  been  completed,  part  of  the 
equipment    being   shipped   to   .'Xtlanta. 

Union  County,  in  North  Carolina,  is  reported  a* 
being  one  of  the  largest  equipped  counties  in  the 
state  with  rural  telephones,  there  being  some  700  in 
operation. 

The  Franklin  Telephone  and  Electric  Company  nf 
Franklin,  N.  C,  has  been  chartered  with  $15,000 
authorized  capital,  by  J.  S.  Trotter  of  Franklin, 
J.  H.  Weaver  of  Asheville,  N.  C,  and  others.'    The 


company  contemplates  putting  in  a  telephone  system 
and  electric  lights. 

The  Bell  Telephone  Company  has  been  refused  a 
franchise  at  Morganton,  N.  C,  unless  it  shall  accept 
the  terms  of  the  local  exchange— the  Burke  Tele- 
phone Company — requiring  $6  per  year  for  sub- 
scribers to  the  Burke  system  to  connect  with  the 
long-distance  lines  of  the  Bell  company.  The  Bell 
company    refused   the   terms    offered.  L. 


Ohio  Telephone  Notes. 

Last  week  the  incorporation  of  the  Franklin  County 
Telephone  Company  of  Columbus  w-as  mentioned, 
together  with  the  fact  that  a  portion  of  its  lines 
have  already  been  built.  The  company  has  been  in 
operation  for  two  or  three  years,  but  had  not  been 
incorporated.  It  is  owned  by  persons  interested  in 
the  Citizens'  Telephone  Company  of  Columbus,  and 
represents  that  company's  suburban  lines.  .A  net- 
work of  lines  will  be  built  throughout  Central  Ohio 
and  exchanges  have  already  been  established  in  each 
village  where  the  patronage  will  warrant  it.  The 
increase  in  the  capital  stock  of  the  Citizens'  Tele- 
phone Company  represents  the  amount  of  money 
that  is  to  be  invested  in  the  new  building,  switch- 
board and  extensions  of  lines  and  underground  work 
In  that  city.  Owing  to  the  connection  of  the  Colum- 
bus company  with  the  Cleveland  syndicate,  plans 
were  not  carried  out  there  for  improvements  as  soon 
as  intended,  but  when  they  are  completed  there  will 
not  be  a  better  exchange  in  the  state.  Plans  have 
also  been  made  for  building  a  new  trunk  line  from 
that  city  directly  to  Charleston,  W.  Va.,  by  the 
L^nited  States  Telephone  Company.  The  company 
has  a  line  to  Huntington,  but  this  is  rather  a  round- 
about way  to  make  connection  with  Charleston  and 
other  up-river  points. 

The  Prudential  Trust  Company  of  Cleveland  has 
filed  a  petition  in  the  Common  Pleas  Court  of  Han- 
cock County,  asking  to  be  relieved  of  the  trusteeship 
of  the  Findlay  Home  Telephone  Company  bonds,  for 
the  reason  that  it  is  unable  to  carry  out  the  trust. 
The  telephone  company  issued  bonds  to  the  trust 
company  aggregating  $150,000,  to  be  held  in  trust. 

The  Central  Union  Telephone  Company  has  begun 
the  installation  of  a  common-battery  switchboard  at 
Mt.  Vernon.  The  work  will  probably  be  completed 
in  November. 

The  Ohio  Valley  'Telephone  Company  of  Martins 
Ferry  has  been  reorganized  by  the  election  of  the 
following-named  officers  :  President,  Hunter  S.  Arm- 
strong ;  vice-president,  George  Walters ;  secretary, 
William  Steer.  The  plant  will  be  improved  and 
brought  fully  up  to  date  at  once. 

-A  new  exchange  will  be  cut  in  at  Ironton  by  the 
Central  Union  Telephone  Company  within  a  few 
days.  Other  improvements  are  being  made  in  the 
system  also. 

The  Central  Union  solicitors  have  been  doing  some 
energetic  work  in  the  southern  part  of  Summit 
County  on  the  rural  system.  They  assert  they  will 
add   100  subscribers  within  the  present  month. 

In  the  prize-essav  competition  among  the  Cuya- 
hoga telephone  employes  on  the  subject,  "What  Can 
We  Do  to  Improve  the  Business  of  the  Cuyahoga 
Telephone  Company?"  57  answers  were  received. 
They  contained  more  than  200  suggestions  and 
showed  careful  consideration  of  the  matter.  The 
prizes  were  awarded  as  follows  :  First.  William  E. 
Neville;  second,  R.  E.  Mattison;  third,  Edward 
Rauschert.  The  suggestions  of  three  others,  J.  W. 
Barrows,  R.  M'urphy  and  R.  M.  Ross,  were  con- 
sidered of  such  merit  by  the  committee  that  they 
were  also  awarded  prizes. 

The  Cleveland  Telephone  Company  will  erect  a 
building  and  branch  exchange  in  Lakewood  for  the 
accommodation  of  subscribers  in  that  suburb  and 
Rockport.  The  improvement  will  entail  the  expendi- 
ture of  $150,000,  it  is  said.  This  company  now  has 
seven  brick  bu'ildings  in  the  city,  employs  something 
like  500  people,  and,  it  is-  said,  pays  out  about  $500,- 
000  annually  in  Cleveland  for  wages,  taxes  and  ex- 
penses of  various  kinds.  The  company  has  rnade 
a  number  of  improvements  of  late  that  add  materially 
to  the  value  of  the  service.  C. 


Dates  for  Ohio  Independent  District 
Meetings. 

Dates  for  the  district  meetings  of  the  Ohio  Inde- 
pendent Telephone  Association,  besides  those  held 
this  week  at  Cleveland,  Toledo  and  Lima,  have  been 
announced  as  follows  by  President  Frank  L.  Beam: 
District  No.  6,  Dayton  office  Home  Telephone  Com- 
pany, August  23d :  district  No.  5,  Hamilton,  St. 
Charles  Hotel,  August  24th:  district  No.  9,  Colum- 
bus, Hartman  Hotel,  August  25th ;  district 
No.  4.  Chillicothe,  Warner  House,  August  ,30th ; 
district  No.  3,  Zanesville,  Clarenden  Hotel,  Aug- 
ust 31st:  district  No.  2,  Canton,  McKinlcy  Hotel, 
.September  ist.  Measures  will  he  taken  at  all  these 
meetings  tn  bring  the  Independent  companies  closer 
together  and  prepare  them  for  the  forward  move- 
ment that  is  being  inaugurated  all  over  the  country. 
Ohio  has  been  among  the  leaders  in  the  Independent 
movement 

.\  telephone  exchange  has  been  installed  at 
Brighton,  Mich.,  by  the  Livingston  County  Mutual 
Telephone  Company.  This  makes  three  telephone 
companies  operating  in  the  village  and  vicinity. 


KInloch  Long-distance   Company's 
Plans. 

.\ccording  to  an  official  statement  regarding  the 
plans  of  the  Kinloch  Long-distance  Telephone  Com- 
liany  of  St.  Louis,  which  is  beginning  operations  in 
Illinois  and  neigbboring  states,  the  company  has 
completed  lines  to  Terre  Haute,  and  established  con- 
nection with  the  Indiana  and  Kentucky  Independent 
long-distance  companies  to  Sedalia  and  Nevada, 
Mb.,  wdiere  connection  is  made  with  the  lines  of  the 
Kansas  City  Independent  telephone  company,  and 
has  finished'  toll  lines  to  Joplin.  There  are  under 
construction  now  toll  lines  to  Springfield,  111.,  for 
connection  with  the  Independent  telephone  com- 
panies operating  in  the  northern  part  of  the  state 
of  Illinois. 

The  company's  mortgage,  dated  January  i,  1904, 
secures  an  authorized  issue  of  $5,000,000  of  first- 
mortgage  five  per  cent.  25-year  gold  bonds,  due 
in  1929.  Of  this  amount  $700,000  of  bonds  are 
to  be  issued  on  the  present  property  and  $300,000 
whenever  the  company  shall  expend  that  sum  for 
actual  additions :  the  remaining  $4,000,000  are  to  be 
issued  from  time  to  time  when  required  in  amounts 
equal  to  75  per  cent,  of  the  actual  cost  of  permanent 
additions  and  Improvements,  provided  the  net  earn- 
ings amount  to  at  least  the  rate  of  10  per  cent  per 
annum  on  the  principal  of  the  bonds  outstanding 
and  also  the  bonds  to  be  issued  at  the  respective 
times.  None  of  the  stock  Is  owned  by  the  KInloch 
Telephone  Company,  nor  are  the  bonds  guaranteed 
by  it.  The  stockholders,  however,  are  in  the  main 
also  stockholders  In  KInloch  Telephone  Company. 
The  directors  of  the  company  are  C.  M'arquard 
Forster  (president),  Julius  S.  Walsh,  William  D. 
Orthwein,  Breckenridge  Jones,  William  F.  Noker, 
Rolla  Wells,  August  Gehner,  Philip  Stock,  Adolphus 
Busch,   S.  M.  Kennard  and  Henry  Nicolaus. 


TELEPHONE  MEN. 

George  F.  Stearns  of  Eagle  Grove,  Iowa,  has  be- 
come manager  of  the  Enterprise  Telephone  Company 
at  Edgerton,  Minn. 

George  D.  Milne,  assistant  treasurer  of  the  Ameri- 
can Telephone  and  Telegraph  Company,  has  been 
appointed   assistant   secretary  also. 

J.  E.  Scott  will  be  the  new  telephone  manager 
of  the  Michigan  Telephone  Company  at  M't.  Clemens. 
He  Is  now  looking  over  the  situation  before  assuming 
control.  J.  M.  Grantliam,  his  predecessor,  has  done 
much  to  improve  the  service,  and  it  is  understood 
that  the  company  has  offered  him  another  position 
In  appreciation  of  his  services.  He  has  not  decided 
upon  his  future  movements. 

R.  W.  Kemp,  who  for  some  time  has  been  with 
the  Missouri  and  Kansas  Telephone  Company  of 
Kansas  City,  Mo.,  has  resigned  his  position  with  that 
company  and  will  open  an  office  in  Wellington,  Kan., 
as  consulting  and  contracting  telephone  engineer, 
confining  his  terrltoiy  principally  to  Kansas,  Okla- 
homa and  Indian  Territory.  Mr.  Kemp  Is  only  24 
years  of  age.  bnt  he  has  spent  eight  years  In  the 
telephone  business,  having  worked  In  every  capacity, 
thus  giving  him  an  e-xcellent  knowled.ge  of  the  busi- 
ness which  he  is  entering. 


GENERAL  TELEPHONE  NE\yS. 

The  Worden  Farmers'  Rural  Telephone  Company 
has  been  incorporated  with  a  capital  of  $3,000  at 
Worden,    Mich. 

The  Mutual  Telephone  Company  has  been  organ- 
ized at  Middleton,  Ore.  C.  F.  Barrett  is  president 
and  Charles  Ashoole,  treasurer. 

The  local  telephone  system  at  Cochran,  Ga.,  has 
been  bought  by  the  Southern  Bell  Telephone  Com- 
pany, which  will  operate  the  system. 

J.  A.  Gunn  and  Lcm  Keithley  are  working  on  the 
extension  of  the  Big  Valley  farmers'  telephone  line 
to  Highland  Springs,  Cal.,  taking  in  Carpenteria  and 
other  places. 

The  Boone  County  Rural  Telephone  Company  has 
been  incorporated  with  headquarters  at  Belvidere, 
III.  The  Incorporators  are  F.  W.  Plane,  D.  W.  Har- 
ningham  and  H.  S.  Hicks. 

The  assessed  value  of  telephone  and  telegraph 
properties  in  Oklahoma  places  telephone  property  at 
$160,392,  a  gain  of  $42,390  over  last  year.  Tele- 
graph property  is  valued  at  $153,208,  an  increase 
over  last  year  of  $82,216. 

The  Cumberland  Telephone  and  Telegraph  Com- 
pany, In  Its  organ,  the  Cumberland  Telephone  Jour- 
nal, publishes  ''A  Pyramid  of  Strength,"  showing 
that  the  number  of  subscribers  has  Increased  from 
2,470  In  1S83  to  113.245  in  1904. 

The  telephone  system  of  La  Grande,  Ore.,  is  to 
he  improved.  The  company  proposes  to  Install  a 
common-battery  service.  A  complete  new  switch- 
board with  automatic  attachments  \\-iIl  be  installed. 
The  estimated  cost  of  the  change  Is  $12,000. 

Directors  of  the  Peninsular  Telephone  Company 
of  Tampa,  Fla.,  met  In  the  office  of  I.  H.  Detwiler 
at  Toledo,  Ohio,  a  few  days  ago  and  decided  to 
extend  the  system  and  make  improvements.  Exten- 
sion of  the  toll  lines  to  connect  with  other  systerns 
was  also  taken  up.  The  company  Is  owned  by  Ohio 
people. 


August  20,  1904 

Operation  of  Synchronous  Converters.' 

By  S.  C.  Lindsay. 

It  is  the  purpose  of  this  paper  to  give  a  liistory 
of  the  experience  we  have  had  with  60-cycle  syn- 
chronous converters  in  Seattle  during  the  last  three 
years  and  a  half.  As  the  Seattle  Electric  Company 
has  a  greater  capacity  in  <:o-cycle  synchronous  con- 
verters in  daily  operation  than  any  other  company 
in  the  United  States,  and  as  they  have  been  oper- 
ated under  a  variety  of  conditions,  the  writer  thinks 
that  his  experiences  might  be  of  interest  to  others 
who  are  operating  the  same  class  of  apparatus. 

In  the  summer  of  1900  we  put  into  service  two 
550-volt  compound-wound  synchronous  converters 
which  were  supplied  with  alternating  current  from 
the  Snoqualmie  Falls  Power  Comnanv,  the  direct 
current  from  these  synchronous  converters  being  used 
to  operate  street  cars  and  stationary  motors.  At 
that  time  the  Snoqualmie  company  was  transmitting 
to  Seattle  at  15.000  volts  over  two  to  three-phase 
lines,  the  conductors  for  each  line  being  No.  2  solid 
aluminum  wire.  It  was  originally  planned  to  use 
one  line  for  power  and  the  other  line  for  lighting 
and  such  power  loads  as  were  not  subject  to  large 
and  sudden  changes.  The  current  for  the  synchron- 
ous converters  was  transformed  to  340  ^'olts  by  three 
500-kilowatt  transformers  connected  in  ^  on  both 
sides. 

With  15,000  volts  on  the  lines  and  the  lines  in 
multiple,  one  synchronous  converter  would  operate 
satisfactorily  up  to  full  load;  when  the  second  syn- 
chronous converter  was  put  in  they  would  begin  to 
pump  immediately,  although  the  load  would  not  be 
increased  beyond  the  capacity  of  one  synchronous 
converter.  If  both  machines  were  left  in  circuit,  the 
pumping  \vould  soon  become  so  violent  that  the 
transmission-line  circuit-breakers  at  the  power  house 
would  open.  \'arious  adjustments  of  the  field 
strengths  between  maximum  and  minimum  improved 
matters  very  little.  It  was  tried  a  number  of  times 
to  operate  two  machines  under  this  condition,  but 
without  success.  At  times  there  would  be  several 
hundred  horsepower  of  induction  motors  in  Seattle 
operating  from  the  same  system.  We  t-ied  to  op- 
erate the  synchronous  converters  both  .\-ilh  arid  with- 
out the  induction  motors  in  service,  but  without 
success,  the  results  being  a  little  more  favorable  with 
the  induction  motors  running. 

When  the  transmission  lines  were  separated  in 
Seattle,  but  still  supplied  from  the  same  bus  bar  at 
the  power  house,  we  tried  to  operate  a  synchronous 
converter  from  one  line  and  the  induction-motor  load 
and  lights  from  the  other  line;  with  a  very  weak 
field  a  single  synchronous  converter  would  run  com- 
paratively steady  without  load,  but  would  pump  vio- 
lently when  loaded  to  one-third  of  its  rated  capacity, 
especially  if  it  were  a  street-railway  load.  With  the 
lines  divided  as  above,  two  synchronous  converters 
were  synchronized  on  the  same  transmission  line, 
but  were  not  loaded  nor  even  paralleled  on  the  di- 
rect-current side.  After  ninning  under  this  condi- 
tion for  a  few  minutes  they  began  to  pump,  and  the 
pumping  soon  became  so  violent  that  they  had  to  be 
shut  down. 

-After  these  results,  no  further  attempts  were  made 
to  operate  two  machines  at  a  time  until  the  power 
company  began  to  transmit  at  30,000  volts,  when  it 
was  found  that  both  synchronous  converters  would 
c.poratc  entirely  satisfactorily  up  to  their  full  ca- 
pacity with  the  transmission  lines  in  parallel,  and 
when  the  lines  w-ere  separated  one  sjmchronous  con- 
verter would  operate  perfectly  up  to  full  load  and 
50  per  cent,  of  overload,  but  when  the  second  ma- 
chine would  be  switched  in  pumping  would  com- 
mence unless  the  load  was  reduced.  We  could  carry 
more  load  without  any  disturbance  on  one  machine 
than  we  could  on  the  two.  It  must  be  borne  in 
mind  that  when  these  attempts  w-ere  made  to  operate 
two  synchronous  converters  from  one  line  the  line 
was  loaded  in  almost  every  case  with  the  induction- 
motor  and  lighting  load  that  was  always  carried 
when  both  lines  were  in  parallel. 

In  the  spring  of  1901  a  third  550-volt  synchronous 
converter  was  installed  in  the  same  sub-station  with 
the  other  two  machines,  and  connected  to  the  same 
bank  of  step-down  transformers.  When  the  three 
sj-nchronous  converters  were  running  at  the  same 
time  they  were,  of  course,  in  parallel  on  both  their 
alternating-current  and   direct-current  sides. 

A  250-volt,  shunt-wound,  500-kilowatt,  two-phase, 
svnchronous  converter  w-as  also  installed  at  the  same 
time  in  another  sub-station  about  one-quarter  of  a 
mile  from  the  station  where  the  500-volt  synchronous 
converters  were  installed,  and  was  operated  from 
the  same  svstem. 

The  addition  of  these  last  synchronous  converters 
caused  no  trouble  whatever  as  long  as  both  trans- 
mission lines  were  in  parallel,  but  when  it  became 
necessar\^  to  place  the  entire  Seattle  load  on  one 
line  it  was  found  that  the  250-volt  synchronous  con- 
verter and  one  550-volt  synchronous  converter  would 
ooerate  satisfactorily,  but  that  two  550-volt  syn- 
chronous converters  would  not  operate  satisfactorily 
when  the  250-volt  synchronous  converter  was  Shut 
down. 

When  the  transmission  lines  were  multiplied  at 
Renton,  and  one  line  cut  out  betewen  Seattle  and 
Renton.  all  of  the  load  in  Seattle  being  carried  by  a 
single  line  between  these  two  points  and  the  two 
lines  between   Renton   and  the  power  house,   all  of 


I.    A  paper  presented  at  a  meeting  of  the  American  Institute  of 
Electrical  Engineers  in  Seattle,  Wash.,  April  14.  lOOA. 


WESTERN     ELECTRICIAN 

the  S50-voIt  synchronous  converters  and  the  250-volt 
synchronous  converter  could  be  operated  at  the  same 
time;  but  when  all  of  them  were  heavily  loaded  there 
was  more  or  less  pumping,  but  it  was  not  serious 
enough  to  interfere  with  the  ligliting  to  any  great 
extent.  Within  the  last  year  the  conductors  in  the 
transmission  lines  have  been  changed  from  No.  2 
aluminum  to  No.  0000  aluminum  between  Renton  and 
the  power  house,  and  to  No.  00  aluminum  between 
Renton  and  Seattle.  Since  this  change  two  or  more 
550-volt  synchronous  converters  can  be  run  from  a 
single  line  without  any  trouble.  The  trouble  ex- 
perienced when  first  trying  to  operate  more  than  one 
synchronous  converter  from  a  single  line  must  have 
been  due  to  excessive  line  drop,  which  caused  an 
interchange  of  current  between  the  synchronous  con- 
verters. 

While  operating  the  three  5SO-volt  synchronous 
converters  from  the  same  bartk  of  transformers  it 
was  necessary  to  use  great  care  in  adjusting  their 
field  rheostats,  so  as  to  keep  the  load  equally  di- 
vided between  the  synchronous  converters.  If  one 
synchronous  converter  was  given  a  weak  field  and 
the  other  two  a  strong  field,  pumping  would  com- 
mence and  soon  become  serious  if  the  proper  ad- 
justments were  not  made.  We  had  all  three  syn- 
chronous converters  thrown  out  of  synchronism  sev- 
eral times  from  improper  adjustment  of  their  field 
currents.  While  operating  under  this  condition  it 
was  found  that  a  dirty  commutator  or  too  much  oil 
applied  to  a  commutator  for  the  purpose  of  lubrica- 
tion would  cause  serious  trouble,  and  on  one  or  two 
occasions  threw  all  machines  out  of  synchronism. 
Shifting  the  brushes  to  find  the  neutral  point  was 
also  a  prolific  source  of  trouble.  After  these  causes 
of  trouble  had  been  discovered  we  got  fairly  good 
results,  but  only  by  the  most  careful  attention  to 
the  machines. 

Experience  with  these  rotaries  operating  from  one 
bank  of  transformers  leads  the  writer  to  believe  that 
a  worse  combination  cannot  be  had,  and  is  something 
that  should  never  be  done  except  as  a  makeshift. 

After  running  under  this  condition  for  two  months 
a  separate  bank  of  transformers  was  installed  for  each 
synchronous  converter,  each  bank  consisting  of  two 
300-kilowatt  transformers,  transforming  from  2,200  to 
340  volts,  these  transformers  in  turn  being  connected 
to  a  single  bank,  transforming  from  30,000  to  2,200 
volts,  both  transformations  being  made  on  the  Scott 
two-phase  to  three-phase  system.  This  change  in  no 
way  affected  the  results  of  an  attempt  to  operate  on  a 
single  transmission  line,  but  the  troubles  experienced 
from  operating  the  three  synchronous  converters  from 
a  single  bank  of  transformers  were  entirely  removed. 
The  one  thing  that  has  caused  more  trouble  than 
any  other  in  the  operation  of  synchronous  converters. 
and  the  thing  that  has  been  responsible  directly  and 
indirectly  for  over  90  per  cent,  of  all  the  troubles 
we  have  had  with  them,  has  been  the  frequent  break- 
ing down  of  the  transmission  line.  Almost  every 
time  the  line  would  break,  all  of  the  550-volt  syn- 
chronous converters  then  running  would  flash-over 
at  the  commutator,  making  a  loud  report,  very  simi- 
lar to  the  discharge  of  a  cannon.  The  breaking  of 
the  line  caused  a  rise  of  pressure  at  the  commutator 
of  the  synchronous  converters  great  enough  to  jump 
the  space  between  the  positive  and  negative  brush- 
holders  of  the  machines.  There  were  only  two  or 
three  cases  when  the  line  broke  down  that  the  flash- 
ing-over did  not  occur.  On  several  occasions  when 
the  line  broke  armature  coils  were  burned  out  simul- 
taneously with  the  flash.  The  flashing  did  consid- 
erable damage  each  time  it  occurred,  bv  burning  the 
commutator  and  brush-holders  and  tearing  away  parts 
of  the  mica  insulation  between  the  copper  segments, 
which  left  small  pockets  that  soon  filled  up  with 
particles  of  copper  and  carbon  dust.  Whether  the 
rise  of  pressure  at  the  commutators  was  caused  by 
the  sudden  opening  of  the  line  or  by  a  short-circuit 
between  the  broken  wires  and  the  other  two  line 
wires  is  a  matter  that  has  never  been  determined,  as 
no  one  qualified  to  make  an  intelligent  report  was 
ever  present  at  the  point  of  trouble  when  a  break 
occurred.  This  trouble  was  finally  stopped  by  ground- 
ing the  neutral  point  of  the  two-phase  windings  of 
the  step-down  transformers.  Although  this  was  done 
primarilv  for  another  purpose,  it  produced  an  effect 
on  the  synchronous  converters  that  we  had  long 
desired. 

If  the  commutators  are  in  first-class  condition  the 
damage  done  by  a  single  flash  has  never  been  suffi- 
cient to  cause  serious  trouble  unless  armature  coils 
were  burned  out,  the  damage  to  the  commutator 
being  quickly  removed  bv  the  use  of  a  file  and  coarse 
sandpaper.  When  line  troubles  were  quite  frequent, 
say  three  or  -four  times  a  week,  the  damage  done 
to  the  mica  segments  by  one  flash  would  not  be  re- 
moved before  another  flash  would  occur,  and  the 
result  was  that  a  number  of  mica  segments  in  each 
commutator  would  be  wasted  away  from  one  thirty- 
second  to  one-sixteenth  of  an  inch  below  the  surface 
of  the  copper  segment-  These  places  would  soon  fill 
up  with  particles  of  carbon  and  cooper  dust,  causing 
short-circuits  between  segments.  These  short-circuits 
would  burn  out.  causing  a  flash  and  explosion  at  the 
commutators,  very  similar  to  that  caused  by  line 
troubles,  the  principal  difference  being  that  current 
did  not  disappear  from  the  transmission  line  w'hen 
trouble  was  caused  by  these  short-circuits.  We  ex- 
perienced a  great  deal  of  difficulty  from  these  short- 
circuits  before  tne  cause  of  the  trouble  was  deter- 
mined. The  difficulty  in  locating  the  trouble  was 
due  to  the  fact  that  when  a  flash-over  would  occur 
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and  throw  the  synchronous  converters  ou!  of  syn- 
chronism they  could  be  immediately  brought  lo  volt- 
age, synchronized,  and  loaded  again,  without  giving 
any  evidence  of  .the  cause  of  the  trouble.  Some- 
limes  the  synchronous  converters  would  be  thrown 
out  a  numoer  of  times  in  a  day  from  this  cause,  and 
again  they  would  run  for  one  or  two  days  without 
any  trouble.  The  cause  of  the  trouble  being  dcter- 
mmed,  it  was  easily  remedied  by  turning  the  com- 
mutators down  until  the  mica  and  copper  segments 
were  even. 

In  the  summer  and  fall  of  1902  all  of  our  .syn- 
chronous converters  were  moved  to  the  Post  Street 
station,  which  had  just  been  completed,  and  we  now 
have  in  this  station  nine  500-kilowatt  svnchronous 
converters,  five  of  which  are  550-volt,  three-phase, 
the  other  four  being  250-volt,  two-phase,  which  are 
used  on  the  three-wire  lighting  system.  As  stated 
previously,  each  synchronous  converter  is  connected 
to  its  own  bank  of  transformers,  the  transformers 
for  the  500-volt  synchronous  converters  being  con- 
nected on  the  Scott  system,  transforming  from  two- 
phase  to  three-phase. 

The  power  purchased  from  the  Snoqualmie  Falls 
Power  Company  is  also  delivered  to  this  station, 
making  it  a  combined  generating  and  sub-station. 
The  synchronous  converters  operate  equally  well 
from  the  steam-driven  generators  in  this  station  with- 
out the  use  of  special  inductance  coils,  as  thev  do 
from  the  transmission  lines,  the  only  exception  to 
this  rule  being  when  the  steam-driven  generators 
were  operating  considerably  below  their  normal  speed, 
say  114  revolutions  per  minute,  their  normal  speed 
being  120  revolutions  per  minute.  The  action  of  the 
synchronous  converters  when  run  from  the  steam- 
driven  generators  at  this  reduced  speed  seems  to  be 
a  tendency  to  slow  down  every  time  the  engines  pass 
their  centers,  which  produces  a  very  noticeable  effect 
on  all  incandescent  lights  supplied  from  the  gener- 
ators and  lighting  synchronous  converters.  This 
trouble  is  caused  by  the  irregular  angular  velocity 
of  the  prime  movers,  and  cannot  be  considered  as 
synchronous-converter  trouble.  In  no  case  has  this 
caused  any  trouble  other  than  the  effect  on  the  in- 
candescent lamps,  even  when  the  speed  of  the  gen- 
erators would  fall  as  low  as  no  and  112  revolutions 
per  ininute.  As  stated  before,  this  effect  entirely 
disappears  when  the  generators  are  running  at  their 
normal  speed. 

During  the  last  18  months  the  transmission-line 
troubles  have  been  Aery  much  less  than  they  were 
before,  and  the  troubles  with  the  synchronous  con- 
verters have  practically  disapoeared.  As  the  ground- 
ing of  the  neutral  point  of  the  secondary  winding 
of  the  step-down  transformers  prevents  the  syn- 
chronous converters  from  flashing-over  at  the  com- 
mutators when  line  trouble  does  occur,  and  various 
other  iinprovements  have  been  made  in  the  trans- 
mission line,  we  have  not  had  any  more  trouble 
with  these  synchronous  converters  than  would  be 
had  with  an  equal  number  of  direct-current  gener- 
ators of  the  same  capacity. 

Having  the  two  sources  of  supply  in  the  same 
station,  where  all  of  the  synchronous  converters  are 
located,  it  has  been  necessary  to  operate  some  of 
the  synchronous  converters  from  the  steam-driven 
generators  and  some  of  them  from  the  power  sup- 
plied by  the  Snoqualmie  Falls  Power  Company,  all 
synchronous  converters  being  operated  in  parallel 
on  the  direct-current  side.  This  combination  is  used 
with  both  types  of  synchronous  converter,  the  pres- 
sure of  each  synchronous  converter  being  controlled 
by  Hartford  regulators.  This  arrangement  serves  to 
steady  the  pressure  variations  caused  by  the  fluctua- 
tions of  the  street-railway  load,  and  the  results  are 
very  much  more  satisfactory  for  smoothing  out  the 
load  than  when  all  synchronous  converters  are  op- 
erated from  the  same  source  of  supply. 

As  for  care  and  attention  necessary  for  synchron- 
ous converters,  it  is  substantially  the  same  as  that 
required  by  direct-current  generators  of  the  same 
pressure  and  capacity.  The  commutators  require 
sandpapering  about  once  a  week.  Occasionally  a 
commutator  will  require  sandpapering  twice  in  one 
week.  No.  2%  sandpaper  is  used  to  bring  the  com- 
mutator to  a  smooth  surface,  and  it  is  then  finished 
with  No.  I  sandpaper.  A  small  amount  of  oil  is 
used  on  each  sheet  of  sandpaper  to  prevent  the  dust 
from  flying.  It  is  very  bad  practice  to  saturate  sand- 
paper with  oil  for  use  on  a  connnutator.  as  the  excess 
of  oil  will  form  a  paste  with  the  copper  dust  that 
will  be  forced  into  the  mica,  if  the  mica  is  soft,  as 
commutator  mica  should  be.  The  excessive  use  of 
oil  is  especially  bad  if  there  happens  to  be  a  number 
of  mica  segments  in  a  commutator  that  are  not  uni- 
formly even  with  the  copper  segments.  Very  good 
results  are  obtained  bv  spreading  the  oil  evenly  over 
the  sandpaper,  then  absorbing  the  greater  portion  of 
it  with  clean  waste,  leaving  enough  to  prevent  the 
copper  dust  from  flying,  but  not  enough  to  form  a 
paste. 

We  have  tried  for  a  long  time  to  get  a  carbon 
brush  that  would  be  satisfactory,  and  we  think  that 
we  have  found  one.  In  the  meantime  we  have  found 
a  great  many  that  were  not  satisfactory,  the  average 
life  of  a  set  of  carbon  brushes  being  from  three  to 
six  months.  We  have  a  set  of  brushes  in  a  syn- 
chronous converter  that  were  put  in  the  28lh  of  la?! 
May.  and  they  are  about  half  worn  out.  The  wear 
on  this  commutator  has  been  very  small  also.  We 
have  a  set  of  brushes  in  another  machine  that  has 
been  in  use  since  February  23d.  and  the  wear  on 
these  brushes  was  found  to  be  about  three-sixteenths 
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of  an  inch  when  measured  today.  The  brush  just 
mentioned  is  a  medium-soft  brush,  with  a  good  deal 
of  graphite  in  it.  Pure  graphite  brushes  are  not  at 
all  satisfactory  for  synchronous  converters. 


A  New  System  for  the  Care  of  Standard 
Instruments. 

To  be  of  any  vahie,  standard  instruments  must 
be  accurate.  It  is  manifestly  luiwise  to  conduct 
tests  of  service  instruments  by  comparing  llieir  per- 
formance with  that  of  a  standard  which  is  not 
known  to  be  correct,  for  such  action  is  very  liable 
to  result  in  a  serious  reduction  of  revenue  to  tlie 
station,  or  overcharges,  with  consequent  dissatis- 
faction on  the  part  01  customers. 

To  be  maintained  in  a  uniform  condition  of 
accuracy,  standard  instruments  require  a  periodical 
checking,  for  their  superior  sensibility  and  the  fine 
adjustment  necessary  to  fit  them  for  their  work 
make  them  as  liable  to  variation  as  any  other  instru- 
ments of  equally  high  grade.  This  checking  should 
be  entrusted  only  to  a  standardizing  bureau  whose 
equipment  and  eNperience  warrant  confidence  in  its 
operations  and  give  authority  to  its  statements. 

That  such  periodical  checking  is  not  now  cus- 
tomary is  well  known  to  those  makers  of  electrical 
instruments  whose  dealings  cover  the  different  sec- 
tions of  the  country,  and  who  find  that  the  per- 
formance of  the  service  and  station  instruments  they 
make  is  frequently  checked  by  standards  which  arc 
not  only  structurally  inferior,  but  through  faiilty 
calibration  are  absolutely  useless  as  checking 
mediums.  This  condition  of  things  is  so  often 
found  to  obtain,  that  when_  any  complaint  is  made 
of  instruments  supplied,  the  first  disposition  of  the 
manufacturer  is  to  doubt  the  correctness  of  the  ciis- 
tomer's  testing  apparatus,  and  when  his  expert  visits 
the  customer's  place  of  business  he  carries  standards 
of  imdonbted  accuracy  with  which  independent  tests 
may  be  conducted. 

It  has  seemed  to  the  Westinghouse  Electric  and 
Manufacturing  Company  that  the  principal  reason 
why  the  standard  instruments  in  general  use  are  not 
periodically  checked  is  that  no  establishment  which 
is  properly  equipped  for  standardization  is  in  a 
position  to  handle  the  work  upon  a  basis  suited 
to  commercial  conditions.  This  company  has  fouiid 
it  necessarj'  to  equip  a  Department  of  Standards  in 
order  to  secure  the  service  it  requires  in  the  pro- 
duction of  its  instruments,  and  the  contrast  between 
the  closely  maintained  accuracy  of  the  checking  in- 
struments calibrated  by  its  Department  of  Standards 
and  the  general  lack  of  uniformity  prevailing  among 
the  checking  instruments  in  central  stations  is  con- 
stantly made  apparent.  It  was,  therefore,  only 
natural  that  when  this  company  produced  a  line  of 
instruments  of  precision,  in  the  continual  accuracy 
of  which  it  had  an  active  interest,  that  it  should 
place  the  facilities  of  its  Department  of  Standards  at 
the  service  of  owners  of  these  instruments  and 
encourage  their  periodical  checking  by  eliminating 
all  questions  of  delay  and  expense. 

As  ordinarily  sold,  all  direct  connection  between 
the  manufacturer  and  the  instruments  ceases  when 
they  are  shipped  to  their  purchasers.  With  the 
Westinghouse  plan,  an  active  interest  is  maintained 
in  the  instruments  for  the  entire  period  covered  by 
the  period  of  free  calibration  (five  years)  and  at 
intervals  of  greater  or  less  frequency  during  this 
lime  the  manufacturer  reassumcs  a  responsibility  for 
llic  accuracy  of  ibe  instrument  by  checking  their 
performance  and  certifying  to  their  accuracy. 

To  encourage  periodical  checking,  the  company 
guarantees  that  there  shall  be  no  delay  in  the  exam- 
ination of  instruments  by  its  Department  of 
Standards  and  that  they  shall  be  promptly  checked 
and  restored  to  their  owners.  Unless  repairs  are 
necessary,  there  will  thus  only  be  a  very  few  days 
in  which  the  owner  will  be  deprived  of  the  use  of 
his  standards,  and  it  will  ordinarily  be  possible  for 
him  to  send  them  away  and  get  them  back  without 
any  inconvenience   because  of  their  absence. 


World's  Fair  Visitors  of  Last  Week. 

.^mong  those  registered  last  week  at  the  booth  of 
the  Western  Electrician  in  Electricity  Building  at 
the  St.  Louis  Exposition  were  the  following-named : 
H,  Durholz.  College  Point,  N.  Y. ;  A.  F.  Eichman. 
Dayton,  Ohio:  .^ugust  G.  Ofenstein,  St.  Louis;  O. 
W.  Ditsch,  Kansas  City,  Mo. ;  George  C.  Long.  Belle- 
ville, 111.;  Vic.  Zaltman,  Belleville,  III;  John  C. 
Nuholm,  Gas  and  Electric  Company,  Newton,  Kan. ; 
A.  J.  Hopkins,  Chicago;  J.  M.  Hogan,  Bowling 
Green,  Ky. ;  Anton  Herm.  Le  Mars,  Iowa ;  K.  A. 
Albricht,  St.  Louis,  Mb. ;  Edward  A.  Gray,  Chicago  ; 
H.  Baner,  Crookston,  Minn.;  A.  B.  Bond,  Pittsburg, 
Pa. :  A.  H.  Kreitler,  Moline.  111. ;  William  Deubach, 
St.  Louis;  F.  J.  Fowler.  Munfordville,  Ky. ;  Herbert 
C.  Powell.  Hamilton,  Canada ;  Hubert  Lewis.  Des- 
plaines,  III.;  James  A.  Lynch.  Pittsburg;  G.  M.  Gest 
and  family.  New  York  and  Cincinnati,  Oliio ;  J.  M. 
Garza  Aldape,  M.  E.,  Torreon.  Coahuila.  Mexico; 
William  Mitchell.  Ottawa,  Canada;  Charles  W.  Mc- 
Daniel,  Kansas  City.  Mo.;  F.  B.  Lawton.  General 
Electric  Companv.  Schenectady,  N.  Y. ;  F.  M.  Nich- 
ols, Chillicothe.  Ohio;  Dr.  F.  H.  Morrison,  Kirks- 
ville.  Mo. ;  Bert.  Ahrens,  New  York  city. 


Rheostat  Stand  for  Electric  Flatirons. 

.\  recent  improvement  in  electric  tailor's  and  laun- 
dry irons  consists  of  a  stand  to  receive  the  iron, 
which  is  also  a  rheostat,  that  is  automatically  put 
in  series  with  the  iron  when  placed  on  the  stand, 
and  short-circuited  when  the  iron  is  removed.  When 
it  is  realized  that  the  iron  must  be  supplied  with 
current  sufficient  not  only  to  provide  for  radiation 
but  for  the  demands  for  the  work  while  in  the  op- 
erator's hand  without  material  reduction  of  tem- 
perature, it  is  clear  that  when  the  iron  is  idle  the 
current  is  in  excess  of  what  is  necessary  to  keep 
it  at  working  temperature.  The  effect  of  this  excess 
current  is  rapidly  to  raise  the  temperature  far  beyond 
what  is  desired,  and  if  the  iron  is  idle  long  enough 
the   high   temperature    is   injurious   to   the   heater. 

Tlie  automatic   rcgnlalor,  operating  to   reduce  the 


FIG,    I,       RHEOSTAT   STAND   FOR   ELECTRIC   FI.ATIRONS. 

current  from  50  to  60  per  cent,  on  the  iron  and 
from  30  to  40  per  cent,  of  the  total  supply  from 
the  line,  not  only  prevents  the  overheating  of  the 
iron,  but  effects  a  very  material  saving  in  the  cost 
of.  operation,  for  in  factory  work,  wdtere  irons  are 
in  regular  use,  they  are  shown  by  tests  to  be  idle 
from  25  to  40  per  cent,  of  the  time  they  are  kept 
in   circuit. 

Fig.  I  shows  the  stand  without  an  iron  and  Fig. 
2  represents  a  stand  with  an  iron  in  place.  The 
short-circuiting  switch  is  shown  mounted  on  the  slate 
base  under  the  rheostat,  which  is  the  support  for 
the  iron.  An  iron  lever  projects  above  the  surface 
of  the  stand  when  the  iron  is  in  use,  and  the  switch 
stands  in  the  closed  or  short-circuit  position.  When 
the  iron  is  placed  on  the  stand  the  lever  is  depressed 
by  the  weight  of  the  iron  and  the  switch  is  opened. 

The  stand  is  wired  in  series  with  the  iron,  and 
the  switch  so  connected  that  when  the  iron  is  off 
the  stand,  and  the  switch  is  in  the  closed  position,  it 
short-circuits  the  rheostat  stand  and  allows  the  cur- 
rent to  flow  directly  to  the  iron,  and  when  opened 
by  placing  the  iron  on  the  stand  the  current  flows 
through  the  rheostat  stand  to  the  iron  and  effects 
the  reduction  of  current. 

For  machine  irons  and  other  electric  tools  not  re- 


FIG.    2.       RHEOSTAT ,,;STAND  IFOR   ELECTRIC   FLATIRONS. 

quiring  stands  a  handle  switch  is  provided  to  effect 
the  same  result  when  the  handle  is  released  by  the 
operator.  For  electric  soldering  irons  a  bench  stand  " 
for  the  reception  of  the  iron  is  provided  that  pro- 
duces the  same  result.  For  bench  work  where  there 
is  an  irregular  demand  for  a  soldering  iron  much 
time  is  saved,  for  the  soldering  iron  is  kept  ready 
for  instant  use  with  less  than  half  the  normal  cur- 
cnt  supply  while  idle,  and  no  overheating  occurs  to 
burn   out   the  iron. 

These  articles  are  manufactured  by  the  Simplex 
Electric  Heating  Company  of  Cambridgeport,  Mass., 
and  are  the  inventions  of  James  I.  Aycr,  manager  of 
the  company. 


The  cleclric-lighl  plant  at  Smithvillc.  Mo.,  owned 
by  Harry  Golden,  has  been  destroyed  by  fire,  caus- 
ing a  loss  of  about  $3,000. 


New  Electric  Locomotive  on  Jungfrau 
Railway. 

A  new  locomotive  in  which  the  electrical  details 
differ  somewhat  from  those  of  earlier  locomotives 
is  said  to  be  in  use  on  the  Junefrau  railway  in  the 
Bernese  Alps,  Switzerland.  The  locomotive,  weigh- 
ing nearly  17  tons,  is  equipped  with  two  T50-horse- 
power,  450  to  600-volt  three-phase  motors,  running 
at  760  revolutions  per  minute.  A  speed  of  five  miles 
an  hour  is  maintained  on  both  the  up  and  the  down 
journeys.  Special  arrangements  are  provided  for 
regulating  the  speed  of  the  locomotive  on  the  down 
grade — when  disconnected  from  the  line — between 
the  normal  speed  and  five  per  cent,  of  this.  The 
motors    work   as    asynchronous    motors    on    the    up 


journey,  but  they  can  be  connected  up  as  self-exciting 
generators  on  the  down  run.  They  have  three  slip 
rings  on  the  one  side  and  a  commutator  on  the  other. 
The  three  brushes  belonging  to  the  latter  are  auto- 
matically lifted  off  the  commutator  by  a  three-phase 
magnet  whenever  the  line  circuit  is  connected  up  to 
the  motors.  A  resistance  capable  of  absorbing  170 
kilowatts  for  a  considerable  period,  is  used  both  for 
starting  and  for  braking. 


Questions  for  Railway  Mechanics. 

S.  W.  Mower  of  Detroit,  secretary  of  the  American 
Railway  Mechanical  and  Electrical  Association,  gives 
the  following  list  of  questions  for  the  Question  Box 
of  the  October  convention.  All  answers  should  be  in 
the  hands  of  the  secretary  by  September  1st. 

1.  What  is  a  "frequency  changer"  and  how  used? 

2.  Of  what  use  is  a  "power  factor"  on  a  circuit? 

3.  What  is  a  reasonable  life  for  brooms  on  snow 
sweepers  ? 

4.  What  is  the  best  material  for  a  gear  case,  cast 
iron,  steel  or  wood? 

5.  Is  there  any  way  of  telling  when  a  car  axle  is 
crystallized  and  unsafe? 

6.  What  is  the  best  method  of  preventing  car  cir- 
cuit-breakers  getting   out   of  adjustment? 

7.  Can  satisfactory  results  be  obtained  by  using  a 
25-cycle  machine  for  lighting  purposes? 

8.  Which  is  the  best  material  for  car  axles,  common 
steel,  cold- rolled  steel  or  forged  iron? 

9.  What  is  the  best  water  and  heat-proof  insulation 
and  paint  to  use  in  winding  field  coils? 

10.  What  results  have  you  obtained  with  asbestos- 
covered  wire  for  winding  fields?  Have  you  had  any 
trouble  from  moisture? 

11.  Which  is  the  better  pinion  for  length  of  service, 
for  noiseless  running,  and  for  wear  on  the  gear — • 
machine-cut  or  hot-pressed? 

12.  What  head-linings  for  cars,  other  than  veneered, 
are  on  the  market,  particularly  something  In  which 
glue  is  not  used,  and  which  are  both  water  and  fire 
proof? 

13.  Some  roads  have  motor  inspectors  out  on  the 
street,  under  the  mechanical  department.  Does  the 
benefit  derived  warrant  the  expense  incurred,  and  in 
w^hat   way  ? 

14.  Which  is  preferable  for  lubricating  motor  bear- 
ings, oil  or  grease?  How  do  they  compare  in  cost? 
How  can  oil  be  substituted  for  grease  in  the  standard 
grease  boxes  of  the  Westinghouse  12A,  G.E.  67,  and 
G.E.  800  motors? 

15.  What  are  the  relative  costs  of  journal  lubrica- 
tion with  regular  grease,  the  Gelena  system,  and 
the  automatic  oil  lubricator? 

16.  What  are  the  comparative  merits  of  steel-tired 
and  cast-iron  wheels,  for  interurban,  suburban  and 
ordinary  city  service? 

17.  Is  it  economical  to  grind  cast-iron  chilled  car 
wheels  with  an  emery  grinder  before  they  are  put 
under  a  car?  By  so  doing,  is  their  life  lengthened, 
or  shortened? 

18.  What  has  been  your  experience  with  rolled 
steel  wheels,  as  regards  wear,  after  they  have  been 
turned  down  once?  Can  you  explain  why  the  flange 
on  one  wheel  should  wear  to  a  square  shoulder,  while 
that  on  the  other  end  of  the  axle  retains  its  shape? 

19.  What  is  the  exact  mode  of  procedure  in  wind- 
ing "fireproof"  fields  that  are  to  be  filled  with  whiting, 
shellac  or  other  fire-resisting  insulations? 

20.  When  babbitt  metal  is  run  into  an  armature 
shell,  in  cooling  it  contracts  and  pulls  away  from  the 
sliell.  By  what  means  could  the  babbitt  lining  be 
made  to  fit  the  shell  tight? 

21.  Armature-bearing  shells  become  loose  in  the 
motor  frame.  How  can  this  be  corrected  in  old  mo- 
tors, and  could  not  street-railway  motors  be  so  de- 
signed as  to  prevent  it,  or  to  take  up  the  wear? 

22.  How  can  flashing  or  burning  be  prevented  with 
the  K-12  controller  on  cars  equipped  with  four  G.E. 
1,000  motors.  22-62  gearing,  600  volts  on  the  line  and 
a  fast  schedule;  or  any  equipment  where  a  heavy 
fast  schedule  has  to  be  maintained? 

23.  What  is  the  best  method  of  testing  an  armature 
after  rewinding?  In  using  the  Conant  instrument 
for  testing  motor  fields,  widely  different  readings  are 
often  obtained  when  a  certain  coil  is  tested  in  the 
motor,  then  removed  and  tested  separately.  How 
can  such  errors  be  avoided,  and  by  what  method 
can   weak  fields  be  positively  located? 


Large  Electric  Watch. 

The  American  Waltham  Watch  Company  has 
shipped  to  London,  England,  a  huge  electric  watch 
that  is  to  be  suspended  from  the  Waltham  Watch 
Building  in  London  and  will  furnish  the  correct 
time  to  the  public.  The  timepiece  is  said  to  be  the 
largest  of  its  kind  in  the  world,  and  an  interesting 
feature  is  that  it  has  no  movement  of  any  kind  with 
the  exception  of  a  mechanical  device  for  carrying 
the  hands  on  the  dials,  which  is  go'-erned  by  elec- 
tricity from  one  of  the  company's  best  timepieces 
in  the  building,  and  which  was  designed  expressly 
for  the  work.  The  case  of  the  watch  is  aluminum 
finished  in  gold,  and  is  five  feet  In  diameter.  The 
two  dials,  one  on  either  side  of  the  watch,  are  each 
four  feet  in  diameter.  The  numerals  on  one  of  the 
dials  are  Roman  and  on  the  other  Arabic. 


A  space-telegraph  station  has  been  erected  in  the 
hills  above  Simons  Town,  South  Africa,  and  ex- 
periments conducted  between  the  station  and  gun- 
boats in  the  bay  have  proved  highly  successful. 


August  20,  1904 


CORRESPONDENCE. 


Great  Britain. 

London,  August  3. — The  government  has  issued 
a  memorandum  in  connection  with  the  space-tele- 
graph bill,  to  which  I  referred  last  week,  setting 
forth  its  reasons  for  desiring  some  form  of  state 
control  in  this  matter.  Three  special  reasons  are 
given.  The  first  one  is  the  extreme  importance  in 
time  of  war,  or  emergency,  of  exercising  control  and 
supervision  of  all  means  by  which  information  could 
be  conveyed  to  an  enemy.  It  is  pointed  out  how 
easy  it  is  for  a  private  individual  to  set  up  a  tempo- 
rary installation  on  his  property  which,  although  it 
might  escape  observation  for  a  time,  would  be  ex- 
ceedingly dangerous  in  case  of  war,  especially  if  it 
were  situated  near  the  coast.  The  second  reason  put 
forward  is  the  great  difficult^''  of  contending  with 
interference  between  different  installations,  and  the 
opinion  is  expressed  that  this  can  only  be  met  by 
lim.iting  the  number  of  stations.  The  possibility  is 
pointed  out  that  the  existence  of  a  large  number 
of  private  installations  would  tend  to  minimize  the 
usefulness  of  space  telegraphy  for  communication 
with  the  vessels  of  the  navy.  The  third  reason  given 
is  that  in  time  of  war  or  emergency  it  is  important 
that  the  Admiralty'  should  at  all  times  be  able  to 
communicate  with  the  ships,  and  with  this  view  the 
government  thinks  it  should  have  the  power  to  stop 
absolutely  the  use  of  space  telegraphy  in  private 
hands,  when  its  use  would  interfere  with  such  com- 
munication. So  important  does  the  government  con- 
sider the  space-telegraph  bill  that  although  there  are 
now  left  only  about  seven  working  days  of  the  pres- 
ent parliamentary  sessions — and  a  large  number  of 
bills  are  being  abandoned  wholesale — yet  this  par- 
ticular one  is  to  be  passed  at  all  hazards. 

At  this  period  of  the  year  the  half-yearly  meetings 
of  the  various  trading  companies  are  being  held,  and 
interesting  statements  may  also  be  more  or  less  con- 
tidentlj*  anticipated.  Thus,  at  the  meeting  of  the 
Eastern  Telegraph  Company  the  chairman  stated 
that,  while  holding  the  view  that  space  telegraphy 
would  not  compete  with  long-distance  submarine 
telegraphy,  yet  it  had  undoubtedly  a  sphere  of  use- 
fulness. The  company  is  now  using  space  teleg- 
raphy for  connecting  up  some  of  the  islands  of  the 
Azores  group,  and  it  is  desired  by  the  Portuguese 
government  that  some  of  the  further  outlying  ones 
shall  be  similarly  connected.  The  company  there- 
fore intends  to  adopt  space  telegraphy  in  this  man- 
ner in  circumstances  where  the  nature  of  the  locality 
or  the  traffic  do  not  warrant  the  laying  of  a  cable. 

The  negotiations  between  the  postmaster-general 
and  the  National  Telephone  Company  with  regard 
to  the  purchase  of  the  undertakings  of  the  latter  have 
had  some  further  light  thrown  upon  them.  The  last 
opportunity  when  the  government  can  purchase  the 
undertaking  before  the  expiration  of  the  company's 
license  is  at  the  end  of  the  present  year,  but  inas- 
much as  six  months  notice  has  not  been  given,  the 
opportunity  has  gone,  evidently  by  desire.  But  ne- 
gotiations are  proceeding,  whereby  it  is  to  be  hoped 
that  a  satisfactory  arrangement  will  be  arrived  at 
which  will  enable  this  great  public  service  to  be 
adequately  and  properly  developed,  and  which  will, 
at  the  same  time,  be  equitable  and  fair  to  the  share- 
holders of  the  company.  So  far  as  the  public  of 
London  is  concerned,  however,  there  is  a  disinclina- 
tion to  agree  to  any  sale  by  agreement  before  the 
term  of  the  company's  license  expires,  owing  to 
the  feeling  that  this  could  only  take  place  at  an 
inflated  and  unfair  price. 

The  question  of  electrolytic  damage  to  gas "  and 
water  mains  bv  reason  of  stray  currents  from  elec- 
tric tramways  and  lighting  systems  has  evoked  con- 
siderable discussion  during  the  last  year  or  two.  The 
Board  of  Trade  has  framed  a  set  of  regulations 
which  the  gas  and  water  companies  contend  are 
inadequate.  A  few  days  ago,  however,  a  long  dis- 
cussion took  place  in  the  House  of  Lords  on  the 
question,  with  the  result  that  it  was  definitely  laid 
down  that  any  protection  to  gas  and  water  compa- 
nies beyond  that  afforded  by  the  regulations  in  ques- 
tion was  unnecessary  and  undesirable.  At  last,  there- 
fore, the  matter  has  been  put  upon  a  sound  basis,  and 
already  one  gas  company  has  withdrawn  its  opposi- 
tion to  an  electric-lighting  order  on  this  account 

The  South  of  England  railway  companies,  which 
serve  the  southern  suburbs  of  London,  are  complain- 
ing of  the  disastrous  effect  of  the  opening  and  ex- 
tension of  the  London  County  Council  tramways. 
One  company  alone  has  lost  600,000  passengers  dur- 
ing the  last  half  year.  G. 


New  York. 


New  York,  August  13. — Some  large  speculative 
deals  are  now  going  on  in  the  stock  of  the  Metro- 
politan Street  Railway  Company  and  there  are  all 
kinds  of  rumors  that  a  scheme  is  afoot  to  merge 
the  Metropolitan,  the  Interborough,  the  Brooklyn 
Rapid  Transit  and  the  Public  Service  Corporation 
of  New  Jersey.  There  is  nothing  new  in  these  sug- 
gestions, nor  in  a  manipulation  of  such  rumors.  The 
bulk  of  these  securities  are  controlled  by  a  few 
hands,  and  if  any  large  merger  operations  were  pend- 
ing, it  is  more  likely  that  the  prices  would  be  driven 
down  instead  of  up. 

The  railroad  committee  of  the  Board  of  Alder- 
men has  turned  down  the  application  of  the  Port 
Chester  company  to  cross  certain  streets  in  the  Bronx 
with  trolley  lines,  stating  that  it  is   "unable  to  de- 


WESTERN    ELECTRICIAN 

termine  the  reliability  of  the  company  to  properly 
perform  the  work  or  to  obtain  any  information  of 
its  financial  ability."  Without  going  into  any  merits 
either  way,  this  seems  decidedly  unfair  to  the  com- 
pany, which,  through  its  counsel,  has  proffered  a 
bond  of  $100,000  as  a  guarantee  to  make  the  road. 

Some  officials  of  the  New  York  Central  railroad 
have  been  traveling  around  up-state  this  week  to 
make  an  examination  of  branch  lines,  with  a  view 
of  reporting  upon  the  practicability  of  installing  elec- 
tric power.  The  cities  and  towns  affected  by  these 
plans  include  Rochester,  Pittsford,  Syracuse,  Utica 
and  Brockport,  with  a  possible  ultimate  extension 
to  Buffalo. 

The  Board  of  Aldermen  approved  on  Wednesday 
of  an  extension  of  the  Flatbush  Avenue  tunnel, 
Brooklyn,  from  the  Long  Island  railroad  station  to 
the  Park  Side  Avenue  station  on  the  Brighton  Beach 
railway. 

The  Pennsylvania  Railroad  Company  is  gradually 
buying  land  in  and  around  Long  Island  City,  espe- 
cially in  the  vicinity  of  the  Blackwell's  Island'Bridge. 
These  lands  are  for  depots  and  freight  yards. 

New  mail-carrying  and  sorting  cars  are  to  be  put 
on  the  lines  of  the  Brooklyn  Rapid  Transit  in  a 
few  weeks.  The  interior  fitting  of  these  cars  will 
be  far  in  advance  of  the  existing  mail  cars,  and  it 
is  thought  that  much  time  will  be  saved  by  sorting 
mail  in  the  cars  en  route. 

The  General  Electric  Company  has  recently  in- 
stalled four  electric  winches  at  the  Brooklyn  docks 
near  Fulton  Ferry.  The  winches  are  capable  of 
being  easily  moved  from  place  to  place  along  the 
dock,  and  can  be  connected  with  power  circuits  at 
various  points,  according  to  requirements. 

A  number  of  new  houses  have  been  put  up  in 
the  Merrick  residential  district  at  Hempstead,  L.  L, 
and  wired  in  anticipation  of  the  advent  of  an  elec- 
tric-lighting service.  W.  George  Foster  and  W.  J. 
Kenny,  prominent  residents,  have  urged  the  intro- 
duction of  public  lighting,  but  now  it  appears  that 
no  company  is  willing  to  bid  on  the  terms  laid  down 
by  the  authorities,  viz.,  $iS  per  30-candlepower  lamp 
per  year.  The  Nassau  company  has  bid  at  this 
figure  for  the  first  year,  but  asks  $21  for  the  second 
and  $25  for  the  third.  The  Queens  Borough  com- 
pany  wants  $25   per  lamp  per  year  flat. 

The  Interborough  Rapid  Transit  Company  re- 
ported earnings  today  for  the  quarter  ended  June 
30th.  A  surplus  of  $758,434,  an  increase  of  $211,113 
over  the  corresponding  quarter  last  year  is  shown. 
The  Interborough'  began  operating  the  Manhattan 
railway  under  lease  on  April  i,  1903.  Consequently 
the  quarter  ended  June  30th  last  is  the  first  quarter 
which  can  be  compared  with  a  corresponding  quarter 
in  the  previous  year.  The  company's  earnings  for 
the  fiscal  year  ended  June  30,  1904,  made  up  by 
combining  the  figures  of  the  last  four  quarterly  re- 
ports, show  :  Gross  earnings,  $14,187,684 ;  operating 
expenses,  $5,846,052;  net  earnings,  $8,341,632;  other 
income,  $341,504;  total  income,  $8,683,136;  fixed 
charges,  $6,757,412;  surplus,  $1,925,724.  This  sum 
is  equivalent  to  5^^  per  cent,  on  the  outstanding  stock 
of  the  company. 

The  Spence  Portable  Electric  Conveyor  Company 
has  recently  put  in  one  of  its  interesting  pieces  of 
mechanism  at  the  Old  Dominion  Pier,  Bridge  and 
Beach  and  West  Streets. 

The  Electric  Dredge  Company,  with  headquarters 
in  New  York  city,  has  been  incorporated  at  Albany. 
The  capital  is  $100,000  and  the  directors  are  Louis 
E.  Spencer,  Ezra  A.  Tuttle  and  Charles  N.  Flint. 

The  electric  automobile  timer,  invented  by  A.-  L, 
McMurty,  will  be  used  for  the  first  time  durin?  the 
coming  week  at  the  Long  Branch  (N.  J.)  automobile 
carnival.  This  instrument  will  record  the  hundredth 
part  of  a  second. 

A  very  curious  allegation  is  being  made  in  regard 
to  the  taking  off  of  a  number  of  trains  on  the  sub- 
urban lines  of  the  New  Haven  company.  The  com- 
muters have  protested  very  bitterly  against  the  in- 
conveniences resulting,  and  .go  so  far  as  to  declare 
that  the  company  has  taken  off  the  trains  as  a  re- 
taliation for  the  refusal  of  the  residents  of  New 
Rochelle  to  approve  of  trolley  extensions  in  which 
the  New  York,  New  Haven  and  Hudson  River 
railroad  is  supposed  to  be  interested.  President  Mel- 
len,  however,  has  restored  a  few  of  the  trains,  and 
announces  that  the  road  will  spend  $10,000,000  in 
converting  the  Harlem  River  branch  into  a  six- 
track  electric  road. 

The  New  York  Electric  Music  Company  has  been 
incorporated  with  a  capital  of  $350,000.  The  incor- 
porators are  H.  O.  Coughlan,  Joseoh  M.  Mitchell 
and  Kenneth  K.  MacLaren.  The  office  is  in  Jersey 
City,  N.J.  D.  W.  W. 


New  England. 


Boston,  August  12. — At  a  meeting  of  the  West 
End  Street  Railway  Company's  stockholders  on  Au- 
gust 9th,  it  was  voted  to  issue  the  3,000  shares  of 
new  stock  and  $750,000  bonds  recently  authorized 
by  the  railroad  commissioners. 

Work  has  been  commenced  upon  a  new  battery 
station  on  Chatham  Street  for  the  Edison  Electric 
Illuminating  Company  of  Boston.  It  is  to  cost  $35,- 
oco  and   will   be  a   four-story   structure. 

Samuel  G.  Colt  has  been  elected  a  director  of  ^  the 
Pittsfi:eld  Electric  Company  of  Pittsfield,  Mass.',-  to 
succeed  the  late  William  R.  Plunkett. 

The  Springfield  Board  of  Trade  has  presented  a 
petition  bearing  many  signatures  of  merchants  and 
other  citizens  to  the  Springfield  Street  Railway  Com- 
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pany.  It  asks  the  company  to  establish  a  parcels- 
express  service,  such  as  the  Legislature  has  sanc- 
tioned, and  similar  to  those  already  in  successful  op- 
eration in  a   number  01  other  business  centers. 

Much  activity  in  Cambridge  Electric  Light  Com- 
pany stock,  which  has  gone  from  an  eight  per  cent. 
to  a  10  per  cent,  basis  this  year,  has  resulted  in  a 
marked  advance  in  the  quotation  per  share.  There 
are  rumors  current  of  probable  future  absorption  of 
the  company  by  the  Edison  Electric  Illuminating 
Company  of  Boston,  in  spite  of  the  fact  that  a  stock- 
holders' pool  was  formed  last  year  to  hold  such  a 
movement  in  check. 

At  a  hearing  in  Duxbury,  held  by  the  selectmen 
on  August  8th,  relative  to  the  matter  of  granting  a 
franchise  to  the  Plymouth  County  Street  Railway 
Company,  the  sentiment  of  those  present  was  found 
to  be  overwhelmingly  favorable,  a  vote  of  250  to 
eight  being  recorded  informally  on  the  proposition 
,  On  August  nth,  a  hearing  was  held  in  Westboro 
m  the  cases  of  Conductor  Edgar  J.  Balcom  and 
Motorman  William  A.  Dunn,  charged  with  man- 
slaughter on  account  of  the  collision  on  August  rst 
on  the  Boston  and  Worcester  electric  railway  from 
which  two  deaths  have  resulted.  The  state's  case 
was  based  upon  the  contention  that  the  signal  system 
of  the  road  is  so  perfect  that  the  accident  was  due 
to  negligence  on  the  part  of  the  defendants  The 
men  were  represented  by  counsel,  but  offered  no 
controverting  evidence,  and  they  were  held  for  the 
grand  jury  m  $2,000  bonds  each,  which  were  fur- 
nished. 

The  New  Hampshire  railroad  commissioners  have 
dismissed  the  protest  filed  with  them  by  patrons  of 
the  Portsmouth  and  Exeter  Street  Railway  Com- 
pany on  account  of  increased  rates  of  fare  recently 
ordered  by  the  company.  The  road  shows  a  deficit 
tor  tlie  last  fiscal  year,  like  most  of  the  New  Hamp- 
shire electric  railways.  It  is  leased  and  controlled  by 
the  New  Hampshire  Traction  Company,  operatin<' 
SIX  roads  m  all.  whose  aggregate  deficit  for  the  vea!- 
ending  June  30,  1904,  was  $114,541. 

It  IS  annouiiced  that  at  the  annual  meeting  of  the 
Chester  and  Derry  electric  road's  stockholders  a  divi- 
dend of  4  per  cent,  was  announced.  This  road  is 
sS  °  successful   ones   financially   in    the 

The  Grand  Army  encampment  in  Boston  is  ex- 
pected to  swell  the  coffers  of  the  electric-railway 
companies  in  Boston  and  vicinity.  Preparations  have 
been  made  on  a  big  scale  to  handle  the  patrona-^e 
anticipated.  ° 

The  gross  earnings  of  the  Boston  and  Worcester 
street-railway  line  for  the  month  of  July  were  $55  - 
940,  compared  with  $38,718  for  July,  1^3.  Operat- 
ing expenses  on  this  road  are  figured  as  only  about 
40  per  cent,  of  the  gross  earnings,  and  the  net  earn- 
ings are  upward  of  $30,000,  therefore,  for  the  month 
I  he  recent  collision,  however,  will  cost  the  road  a 
good  round  sum.  g 

Dominion  of  Canada. 

Ottawa,  Ont,  August  12.— The  statement  that  the 
Dominion  government  has  entered  into  a  contract 
witii  a  Boston  company  for  a  submarine-signal  serv- 
ice for  the  St  Lawrence  River  and  Gulf,  i1  officially 
confirmed.  The  apparatus  will  carry  eight  miles  un- 
der water,  and  the  receivers  on  ihe  largest  vessels 
will  entail  an  outlay  of  $10,000  yearly 

The  municipal-ownership  party  6i  the  city  of 
bherbrooke.  Que.,  has  again  sustained  a  defeat  at 
the  polls  m  respect  to  the  control  of  the  electric- 
light  and  power  supply  to  the  city.  The  proposition 
was  defeated  by  the  narrow  margin  of  nine  votes  It 
was  proposed  to  issue  bonds  to  the  amount  of  $200  - 
«30  for  the  purpose  of  purnlw.sing  the  plant  of  the 
bherbrooke  Light,  Heat  and  Power  Company  or  to 
install  a  new  electric  plant. 

The  Montreal  Street  Raihvay  Companv  is  doing 
considerable  heavy  track-laving  this  season  by  which 
the  roadbed  of  its  different  car  routes  will  be  much 
improved.  On  several  streets  the  work  is  completed, 
the  old  70-pound  rails  being  replaced  by  g6-pound 
rails.  The  work  on  many  other  routes  is  being 
pushed  on.  The  daily  earnings  of  the  railway  now 
rarely   drop  below  $7,000. 

The  necessities  of  construction  and  development 
work  in  the  New  Ontario  region  have  compelled  the 
Ontario  government  to  go  in  for  a  small  measure 
of  government  ownership  of  telephones.  A  govern- 
ment telephone  line  is  now  being  built  from  North 
Bay  to  the  Temagami  district,  along  the  line  of  the 
new  government  railway.  Another  telephone  line 
is  also  being  built  from  New  Liskeard  to  Haileybury. 

The  Ontario  Power  Commission,  appointed  to  in- 
quire into  the  question  of  the  supply  of  electric 
power  to  municipalities  within  a  prescribed  district 
of  Eastern  Ontario,  is  prepared  to  proceed  with 
its  work  as  soon  as  the  necessary  funds  are  placed  at 
its  disposal.  The  committee  has  acquired  a  vast 
amount  of  preliminary  information.  Seven  Ontario 
cities,  the  number  required  to  form  the  first  group 
under  the  agreement  with  the  interested  municipali- 
ties, have  agreed  to  pay  their  proportion  of  the  cost 
Not  only  the  Niagara  power  question  will  be  ex- 
amined, but  a  thorough  report  prepared  on  the  cost 
of^  electrical  energy  in  the  various  large  cities  of 
this  continent. 

The  Chicago  Telephone  Supply  Company  of  Elk- 
hart. Ind.,  has  made  a  reduction  in  its  offer  to  install 
a  municipal  telephone  system  in  the  city  of  Brantford, 
Ont.  Its  first  offer  was  $40,000.  A  few  days  ago, 
however,  the  company  made  another  and  more  sat- 
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isfactory  oflter,  proposing  to  install  the  system  for 
S37.000.  The  officials  of  the  company  say,  fiirther, 
that  the  depreciatory  dainaee  to  the  system  will  not 
exceed  two  per  cent.  Tliis  came  as  a  surprise  to 
the  civic  authorities,  who  had  been  figuring  on  a 
much  higher  annual  expenditure  for  repairs  as  a 
result  of  usage.  . 

A  Montreal  electrical  enemce."  has  been  m  Ottawa 
in  connection  with  certain  improvements  to  the  plant 
of  the  Hull  and  Ottawa  Power  Company,  which  is 
installing  a  new  set  of  waterwheels,  a  2,000-horse- 
power  generator  and  a  new  switchboard.  The  com- 
pany will  furnish  electric  power  to  the  new  works 
of  the  International  Portland  Cement  Company,  at 
Hull,  Que.,  which  will  utilize  3.000  electric  horse- 
power. W. 

Southeastern  States. 

Charlotte,  N.  C,  Ar.gust  13.— The  town  of  Graham, 
N.  C,  has  voted  in  favor  of  waterworks  and  electric 
lights  and  the  contract  has  been  forwarded  to  the 
Southern  Service  Commission,  Washington,  D.  C, 
whose  acceptance   is  practically  assured. 

The  Fuller  Flume  Company  of  Waynesville,  N.  C, 
a  $50,000  lumber  and  mining  concern,  has  also  se- 
--ured  in  the  charter  privileges  for  the  building  and 
operating  of   telephone   exchanges. 

The  use  of  electric  power  to  supplant  steam  is 
rapidlv  being  consummated  at  .\sheville,  N.  C.  The 
.■\sheville  Cotton  Mills  recently  contracted  with  the 
W.  T.  Weaver  Power  Compan-  to  supply  electric 
power  to  run  the  mill. 

A  $300,000  electric  plant  will  be  erected  st  lock 
No.  3  on  Coosa  River  in  Alabama,  to  furnish  power 
for  the  Anniston,  Gadsden  and  Birmingham  railroad. 
The  promoters  propose  to  erect  a  cotton  miil.  and 
connect   the   towns  mentioned   by   trolley   later. 

The  town  of  Marietta,  Ga.,  has  passed  an  ordi- 
nance permitting  the  Atlantic  Interurban  Railway 
Companv  to  construct  a  local  electric  street  railway. 
It  is  added  that  Marietta  and  Atlanta  may  soon  be 
connected    by    trolley. 

Senator  W.  P.  Barksdale  and  W.  D.  Hill  of  Hali- 
fax County,  Va.,  have  been  to  Philadelphia  to  ar- 
range for  floating  bonds  for  an  electric  railway  from 
South    Boston,   Va.,   to    Houston,    Halifax    County. 


Ohio. 

Cleveland,  August  13.— The  hearing  of  the  affairs 
of  the  Miami  and  Erie  Canal  Transportation  Com- 
pany before  Referee  C.  W.  Fuller  at  Cleveland  has 
been  postponed  to  September  6th.  in  order  to  give 
the  attorneys  an  opportunity  10  settle  the  trouble 
out  of  court,  if  possible.  It  is  stated  that  the  Cleve- 
land Construction  Company  and  the  Westinghouse 
company,  which  hold  the  two  largest  claims,  have 
agreed  to  the  compromise  settlement  offered,  and 
that  others  are  coming  in  slowly.  Some  of  the 
smaller  claimants  have  hesitated  to  allow  their  bills 
to  be  discounted,  but  if  those  holding  larger  claims 
feel  that  it  is  wise  to  do  so,  they  will  likely  follow 
suit.  If  the  claims  can  be  satisfactorily  adjusted,  it 
is  probable  that  money  will  be  secured  at  once  to 
pay  them  and  put  the  property  in  condition  for 
operation  from  Cincinnati  to  Dayton. 

In  order  to  settle  definitely  the  cost  of  carrying 
passengers  in  Toledo,  the  Toledo  Railways  and  Light 
Company  has  asked  the  council  committee  on  rail- 
roads to  make  an  examination  of  the  books  and 
decide  for  themselves.  The  committee  spent  some 
lime  looking  over  the  books  and  then  asked  council 
for  permission  to  employ  an  expert  accountant  to 
go  over  the  records  with  them.  A  committee  from 
the  Chamber  of  Commerce  is  also  present  with  the 
council  committee  while  this  work  is  being  done. 
The  company  has  applied  for  a  25-year  extt-  sion  of 
franchise,  and  a  large  element  has  contended  that 
it  should  not  be  granted  unless  the  company  agrees 
to  a  three-cent  fare.  The  company  claims  that  it 
costs  more  than  three  cents  to  carrj-  a  passenger,  and 
invited  the  inspection  of  the  books  to  prove  it.  Some 
of  the  busine.ss  men  think  that  the  company  should 
at   least  .sell   seven  tickets   for  a  quarter. 

The  ordinance  providing  for  a  franchise  for  the 
Cleveland  Electric  Railway  Company  from  the  south 
end  of  the  short  line  on  Doan  Street  to  Woodland 
Hills,  forming  a  cross-town  line,  was  defeated  at 
the  last  meeting  of  the  Cleveland  council  by  a  vote 
of  22  to   10. 

F.  H.  Blodgett  of  Wheeling.  W.  Va.,  has  been 
awarded  the  contract  for  building  the  line  of  the 
Southeastern  Ohio  Railway,  Light  and  Po,wer  Com- 
pany between  Zanesville  and  Crooksville  in  the  coal 
fields. 

It  is  reported  that  a  syndicate  of  Ohio  and  eastern 
capitalists  has  been  formed  to  nurchase  $1,000,000 
bonds  of  the  Northern  Ohio  Traction  and  Light 
Company  outright.  These  will  then  be  placed  in 
the  markets  of  the  eastern  cities. 

No  change  will  he  made  in  the  car  schedules  of 
the  Cleveland  electric  railway,  as  claimed  by  some 
of  the  newspapers  some  time  ago.  During  the  fall, 
however,  the  number  of  cars  will  be  increased  some- 
what and  an  attempt  will  be  made  to  give  the  best 
service   possible. 

Colonel  J.  D.  Piatt,  president  of  the  Barney  and 
Smith  Car  Company,  purchased  the  plant  of  the  Still- 
well-Biercc  and  Smith-Vaile  Company  at  auction  a 
few  days  ago.  paying  $775,000  for  it.  This  is  over 
$100,000  less  than  two-thirds  of  the  aporaised  valile. 
The  sale  has  been  confirmed.     Colonel  Piatt  says  that 
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the  plant  will  be  operated,  as  it  should  be  one  of 
the   leading  industries   of  Dayton. 

According  to  the  returns  to  the  city  auditor,  the 
gross  earnings  of  the  Cincinnati  Traction  Company 
for  the  first  half  of  this  year  were  $i,775.387-  Of 
this  the  city  gets  six  per  cent. 

The  proposition  to  bond  the  town  of  Bellevue 
for  $40,000  10  build  a  municipal  light  plant  was  de- 
feated a  few  days  ago  at  a  special  election. 

Work  is  now  nrogressing  nicely  on  the  construc- 
tion of  the  Columbus,  Urbana  and  Western,  which 
was  reorganized  and  refinanced  some  time  ago 
through  the  efforts  of   Senator  Foraker  and  others. 

An  announcement  has  been  made  that  the  Colum- 
bus, Newark  and  Zanesville  will  shortly  install  parlor 
cars,  to  be  operated  between  Columbus  and  Zanes- 
ville. 

The  Ada  Water,  Heat  and  Light  Company  of  Ada 
has  increased  its  capital  stock  from  $75,000  to  $100,- 
000. 

Three  new  palace  cars  will  be  put  in  use  on  the 
Lake  Shore  electric  road  the  coming  week,  and  it 
is  expected  that  the  present  equipment  will  be  sup- 
planted by  these  cars  as  rapidly  as  possible.  They 
have  a  seating  capacity  of  60  persons  and  are  up- 
holstered in  dark-brown  leather.  Two  floors,  laid 
six  inches  apart,  are  filled  between  with  mineral 
wool,  which  serves  both  to  deaden  the  sound  and 
make  them  fireproof.  The  interior  has  a  full  empire 
ceiling,  with  costly  burlap  covering.  The  upper  win- 
dow's are  art  glass  in  opalescent  green,  and  the  melal- 
work  is  mostly  of  polished  brass.  A  speaking  tube 
connects  the  conductor  with  the  motorman.  Presi- 
dent Bicknell  arranged  this  as  a  better  means  of 
communication  betwen  employes  than  has  vet  been 
used.  O.'M.  C. 


Indiana. 


Indianapolis,  August  15. — WalterfC.  Nelson,  presi- 
dent of  the  Northern  Traction  Company,  has  filed  in 
South  Bend  a  mortgage  of  $3,500,000  to  the  Knick- 
erbocker Trust  Company  of  New  York  and  Benjamin 
L.  Allen.  New  York,  co-trustee.  The  mortgage 
covers  a  proposed  electric-car  line  to  extend  from 
South  Bend  to  Chicago  through  New  Carlisle,  La- 
porte,   Valparaiso   and    Hammond,    Ind. 

The  Elkhart  Electric  Company  has  filed  action  in 
the  Elkhart  Circuit  Court  to  have  the  Elkhart  City 
Electric  Company  (C.  G.  Conn)  perpetually  enjoined 
from  using  the  latter  name,  on  the  ground  that  it  is 
so  similar  to  that  of  the  plaintiff  that  prospective 
patrons  of  the  plaintiff  are  deceived  into  making 
contracts  with  the  defendant :  that  its  use  bv  the  de- 
fendant reduces  the  value  of  the  good-will  of  the 
plaintiff,  and  that  the  mails  of  the  tw'O  corporations 
are  being  constantly  confused.  The  case  cannot  be 
heard  until  October,  and  it  w-ill  not  come  to  issue 
sooner,  as  no  temporarv  injunction  is  asked. 

Dining  cars  will  probably  soon  be  put  into  service 
on  the  Indianapolis  Northern  traction  line.  The 
officials  of  the  Union  Traction  Company  have 
watched  the  experimental  use  of  dining  cars  and  they 
believe  they  can  be  operated  successfully.  It  is  stated 
by  the  Indianapolis  officials  of  the  company  that 
contracts  for  dining  cars  have  already  been  let.  The 
cars,  it  is  said,  will  cost  approximately  $12,000  each 
and  will  rival  in  elegance  and  perfection  of  equip- 
ment the  best  Pullman  diniog  cars  in  use  on  steam 
roads. 

The  first  electric  locomotive  ever  in  operation  on 
any  of  the  interurban  lines  in  Indiana  pulled  an 
excursion  train  over  the  line  of  the  Indianapolis 
and  Martinsville  Rapid  Transit  Company  a  few  days 
ago.  The  locomotive  is  built  upon  double  trucks  and 
is  equipped  with  motors  of  a  much  higher  power  than 
those  of  the  ordinary  interurban  cars.  The  car  is 
only  large  enough  for  the  equipment  and  one  nerson. 

The  Richmond  Street  and  Interurban  Railway 
Company  expects  to  put  a  new  schedule  into  effect 
the  first  of  September.  The  running  time  between 
Richmond  and  Dublin  w*ill  be  reduced  at  least  10 
minutes.  The  interurban  cars  have  been  equipped 
with  the  new  Bullock  high-speed  motors,  and  this  will 
make  the  faster  schedule  possible.  Under  the  new 
schedule  the  interurban  cars  will  do  no  local  busi- 
ness in  Richmond.  At  present  they  take  the  place 
of  the  city  cars,  both  entering  and  leaving  the  city. 
Under  the  new  ■  schedule  the  interurban  cars  will 
make  only  a  few  stops  in  the  city.  T.   N.   C. 


Michigan. 

Detroit,  August  13. — E.  ^r.  Hopkins  of  Detroit  has 
been  in  Holly  for  the  last  few  days  looking  over 
the  route  of  the  proposed  Owosso-Pontiac  electric 
line,  which  was  laid  out  by  J.  P.  Hopkins  and  Frank 
Wescott  of  Vernon.  It  is  the  plan  of  this  company 
to  parallel  the  route  of  the  D.  and  M.  division  of 
the  Grand  Trunk  and  run  the  line  over  a  private 
right-of-way.  Mr.  Hopkins  is  interested  in  a  number 
of  other  roads  in  the  western  part  of  the  state  which 
are  now  in  successful  operation.  Identified  with  him 
are  J.  L.  Hudson,  Hamilton  Carhartt  and  ex-Gov- 
ernor J.  T.  Rich  of  Detroit.  Boyd  Pantland  of  Grand 
Rapids  and  Governor  A.  T.  Bliss  of  Saginaw.  This 
line,  when  constructed,  will  be  a  part  of  the  system 
which  will  eventuallv  reach  from  Detroit  to  Grand 
Rapids.  The  line  will  pass  through  Gaines.  Linden. 
Fenton,  Holly,  Davisburg.  Clarkston  and  Waterford. 

The  Detroit.  Ypsilanti.  .Xnn  .\rbor  and  J.ickson 
Railway  Company  is  complclini^  its  plans  for  the  lim- 
ited cars  between  Detroit  and  Kalamazoo,  which  will 
reduce  the  time  between  these  two  points  to  about 
six   hours.     The   running   time   of   the   limited   cars 
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between  Detroit  and  \psilanti  will  be  an  hour  and 
a  quarter,  shortening  the  regular  time  by  30  minutes. 
It  is  expected  to  have  cars  running  on  the  new 
schedule   within   30   days. 

It  is  understood  that  the  Detroit,  Pontiac,  Lapeer 
and  Northern  Railroad  Company  is  to  be  constructed 
as  soon  as  contracts  are  awarded.  D.  R.  Curry  of 
Rochester  is  one  of  the  promoters  of  this  road. 

St.  Ignace  has  decided  by  a  special  election  to  bond 
the  city  for  $15,000  to  cover  the  cost  of  the  installa- 
tion of  an  electric  plant.  The  town  has  been  in 
darkness  since  the  fire  of  June  27th,  which  destroyed 
tne  plant. 

Two  weeks  ago  the  city  of  Pontiac  awarded  the 
city  lighting  to  J.  G.  Hoffman  of  Detroit  for  a  period 
of  10  years.  Since  then  the  Common  Council  has 
reconsidered  this  action  and  given  the  contract  to 
the  Standard  Ligiiting  Company,  which  has  had  the 
contract  for  the  lighting  of  the  city  for  the  last  13 
years.  The  Standard  cqmpany  gives  the  city  a  guar- 
antee against  all  litigation  that  may  arise  from  the 
rejection  of  Mr.  Hoffman's  bid. 

The  action  of  the  Bay  City  council  is  being  criti- 
cized freely  by  business  men  of  Bay  City  in  regard 
to  the  Bay  City-Caro  electric-road  franchise.  It  is 
understood  that  the  promoters  of  the  electric  road 
are  also  disgusted  with  the  situation.  Committees 
from  the  Miners'  Union,  who  want  trolley  connec- 
tions so  that  their  families  can  reside  in  the  city,  have 
been  working  for  months  with  the  promoters  of  the 
road,  but  they  received  doubtful  consideration.  It 
is  understood  that  the  council  will  reconsider  its 
action,  in  view  of  the  attitude  taken  by  their  con- 
stituents. 

B.  J.  Arnold  of  Chicago  has  made  a  test  of  his 
new  electropneumatic  motor  on  the  St.  Johns  line, 
and  ran  it  at  times  at  the  rate  of  25  miles  an  hour. 
It  is  understood  that  larger  motors  will  be  built,  as 
Mr.  Arnold  is  satisfied  that  his  theory  of  the  use 
of  the  alternating  current  for  electric  railways  has 
been  proved  correct.  Under  his  system  the  saving 
in  operating  and  construction  of  electric  railways 
will  be  great. 

The  directors  of  the  Kalamazoo  and  Grand  Rapids 
electric  railway,  which  will  extend  from  Kalamazoo 
to  Grand  Rapids  by  a  circuitous  route,  have  decided 
to  begin  building  the  road  this  month,  it  will  be 
about  50  miles  in  length.  C.   G.  W. 

Northwestern  States. 

Minneapolis,  August  13. — An  electric  plant  is  to 
be  installed  at  the  stone  quarries  at  Stone  City,  Iowa. 
It  will  also  furnish  electric  light  and  power  for 
Anamosa,   Iowa. 

The  council  of  Lake  City,  Minn.,  contemplates 
changing  the  city  electric-light  plant  to  an  alternating 
system  at  a  cost  of  about  $5,000. 

The  Mankato  Railway.  Light  and  Power  Company 
has  been  formed  at  Mankato,  i^linn.,  by  local  parties, 
to  build  a  city  street-railway  and  interurban  line. 
It  is  proposed  to  build  to  Eagle  Lake  and  St.  Clair, 
and    possibly   to   M'adison    Lake. 

The  Manistique  Light  Company  of  Manistique, 
Mich.,  will  utilize  the  dam  of  the  Weston  Lumber 
Company,  to  generate  electric  power.  The  lumber 
mill  burned  some  time  since,  and  the  dam  has  not 
been  utilized  since  that  time. 

The  council  of  Moorhead,  Minn.,  is  having  plans 
drawn  for  an  electric-light  plant. 

The  Postal  Telegraph-cable  Company  will  build  a 
direct  telegraph  line  from  Jlilwaukee  to  Madison, 
Wis.  At  present  business  between  these  points  has 
to  be  handled  by  way  of  Chicago. 

A  proposition  at  Boone,  Iowa,  for  municipal  own- 
ership of  the  electric-light  plant  was  defeated  by  a 
vote  of  827  to  561.  A  similar  proposition  was  de- 
feated five  years  ago  by  a  vote  of  two  to  one. 

A  petition  has  been  generally  signed  at  Vermil- 
ion, S.  D.,  asking  the  council  to  submit  to  vote  a 
proposition  to  purchase  the  electric-light  plant.  It 
is  also  proposed  to  take  over  the  waterworks  plant 
and  operate  the  two  together. 

The  village  of  Spring  Green.  Wis.,  has  bought  the 
electric-light  plant  from  the  private  owners. 

The  Railway  and  Light  Company  of  Winona, 
Minn.,  has  filed  a  trust  deed  securing  a  bond  issue 
of  $400,000,  running  to  the  Old  Colony  Trust  Com- 
pany. 

The  projected  electric-railway  line  between  Des 
Moines,  Iowa,  and  St.  Joseph.  Mo.,  has  arranged 
for  an  entrance  to  \\'interset.  Iowa,  where  an  at- 
tempt was  made  to  prevent  the  company  from  get- 
ting into  the  heart  of  the  city. 

The  use  of  space  telegraphy  on  Lake  Superior 
has  begun  between  the  freight  steamer  Augustus  B. 
^^^olvin,  bound  for  Duluth,  over  the  entire  length  of 
Lake  Superior,  and  a  temporary  station  in  Duluth. 
.\  permanent  station  is  to  be  established  on  top  of 
the  Wolvin  Building  in  Duluth,  and  the  wireless 
system  will  be  utilized.  Stations  will  also  be  placed 
at  Keweenaw  Point  and  Sault  Ste.  Marie,  Mich. 

R. 


Rocky  Mountain  States. 

Salt  Lake  City,  .\ug.  11.— R.  J.  Decker  of  this 
city  has  been  awarded  the  contract  for  electrical 
equipment  in  the  Carrizal  Gold  Mining  Company's 
property  in   the  state  of  Michoacan.  Mexico. 

The  Goldfield  Electric  Light  and  Power  Company 
proposes  to  install  an  electric-light  plant  at  Goldfield. 
Nev.  A.  C.  Eisen  is  president  of  the  company  and 
S.   Forman  vice-president  and  general   manager. 

The  .owners    of    the    Continental-Alta     mines     at 
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Alta.  Utah,  will  soon  begin  the  installation  o£  an 
electric  plant  and  the  construction  of  an  up-to-date 
mill.  Henry  M.  Crowther  is  president  and  general 
manager  of  the  company. 

The  citizens  of  Springville,  Utah,  have  instructed 
the  City  Council  of  that  place  to  grant  to  B.  Mahler 
of  Toledo,  Ohio,  and  his  associates  a  franchise 
through  the  city  for  the  proposed  electric  railroad 
from  Logan  to  Payson.  The  council  has  granted  the 
franchise. 

The  Salt  Lake  and  Utah  Valley  railroad  has  be- 
come the  property  by  purchase  of  J.  G.  Jacobs  of 
Salt  Lake  City,  representing  eastern  capitalists.  The 
road  was  originally  built  by  Mr.  Jacobs,  and  e.xteiids 
to  the  \vcstern  suburbs  of  the  city.  It  is  the  in- 
tention of  the  new  owners  to  extend  the  electric 
system  as  far  as  Bingham,  a  prosperous  copper- 
mining  camp  about  21  miles  from  this  city.  Work 
on  the  extension  of  the  line  ^vill  be  commenced  in 
a  few  weeks  and  pushed  to  an  early  completion. 
The  road  was  originally  known  as  the  West  Side 
Rapid  Transit  Company. 

The  organization  of  the  Cascade  County  Rural 
Telephone  Company,  w-ith  a  capital  stock  of  $50,000, 
has  been  effected  at  Great  Falls,  Mont.,  and  w^ork 
on  the  system,  which  will  connect  that  city  with 
rural   districts,   will  be  begun   without  dela^^ 

Headquarters  for  this  territory  of  the  Postal  Tele- 
grahp-cable  Company  have  been  secured  in  Salt  Lake 
City,  and  the  company  w-ill  be  established  here 
shortly.  Crews  of  men  are  now  at  work  stringing 
wires  between  Laramie,  \\"vo..  to  this  city,  and 
the  company,  represented  by  General  Superintendent 
E.  J.  Nally,  has  made  application  to  the  council  for  a 
franchise  to  operate  in  Salt  Lake.  G. 


surveys,  estimates  of  cost  and  secure  franchises. 
After  the  necessary  work  is  done,  an  effort  will  be 
made  to  sell  bonds  for  its  construction.  A. 


PERSONAL. 


Pacific  Slope. 

San  Francisco,  .August  10. — The  Century  Electric 
Corporation  will  shortly  remove  to  a  large  building 
it  has  leased  further  down  Second  Street.  A  heavy 
stock  is  now  being  ordered  and  will  be  placed  in  the 
new  quarters  upon  its  arrival. 

The  electricians  are  now  busy  upon  the  many  il- 
lumination schemes  for  the  Knights  Templar  con- 
clave to  be  held  here  next  month.  A  large  court  of 
honor  is  being  suspended  over  the  street  from  the 
sky'scrapers  at  Third  and  Market  Streets,  and  a  large 
force  of  men  is  placing  long  strings  of  incandescent 
lamps  across  the  streets  from  the  ferry  to  Eight,h 
Street.  Much  of  the  material  has  been  used,  before, 
being  the  property  of  the  Joshua  Hendy  Machine 
Works,  whose  electrical  department  has  done  similar 
work  on   two  previous    occasions. 

The  fine  new  residence  of  Charles  Carpy,  in  course 
of  erection  in  this  city-,  is  being  wired  and  fitted 
with  electrical  appliances  by  the  Martland  Electrical 
Company. 

The  residence  of  S.  H.  Boardman  is  being  wired 
by  the  National  Electric  Company,  which  makes  a 
specialty  of  fancy  residence  work. 

Another  survey  lias  been  made  for  the  electric 
road  between  Vacaville  and  Winters,  and  an  attempt 
will  be  made  to  get  rights-of-way  over  private  land. 
This  road,  according  to  Mr.  Goucher,  the  chief  pro- 
moter, will  be  operated  from  a  single-phase  transmis- 
sion line,  and  the  cars  will  be  capable  of  running  at 
a  speed  of  60  miles  an  hour. 

The  supervisors  of  Santa  Clara  County,  Gal.,  will 
receive  bids  until  September  igth  for  a  franchise  to 
erect  telegraph  and  telephone  lines,  in  connectioif 
with  pipe  lines,  for  transporting  oil  and  petroleum, 
along  the  roads  of  Santa  Clara  County,  as  applied 
for  by  the  Coalinga  Oil  Transportation  Companj'. 

An  ordinance  has  been  adopted  by  the  council  of 
Los  Angeles,  Cal.,  granting  to  H.  C  Whitmer  the 
right  to  construct  and  operate  a  double-track  electric 
railway   over   certain   streets   in   Los   Angeles. 

The  electric-light  plant  at  Enterprise,  Ore.,  has 
been  destroyed  by  fire.  The  plant  w'as  owned  by 
William  Makin.  A  new  dynamo  had  just  been  in- 
stalled. The  loss  w'ill  be  about  $1,500.  It  is  said  the 
plant  will  be  rebuilt. 

H.  E.  Huntington's  Fresno  Traction  Company  is 
completing  a  second  survey  for  an  electric  road 
from  Fresno  to  Wavvona,  Cal.,  and  a  selection  from 
the  two  surveys  will  soon  be  made  and  the  building 
of  the  line  commenced  shortly  afterwards.  The 
road  will  cost,  it  is  said,  in  the  neighborhood  of 
?i,oco,ooo,  and  will  be  about  79  miles  in  length. 

R.  B.  Morgan,  representing  a  syndicate  of  capi- 
talists of  Grand  Fork,  B.  C,  has  made  a  proposi- 
tion to  the  City  Council  of  Chilliwach  to  construct 
an  electric-light  and  power  plant  there,  using  the 
Vedder  Creek  as  the  supply  for  water  power.  This 
will  include  a  street  railway  running  from  Chilli- 
wach to  New  Westminster,  B.  C. 

Engineers  are  in  the  field  surveying  the  proposed 
route  of  the  Portland  Southern  Electric  Company. 
The  first  construction  work  of  the  new  road  w'ill  be 
done  between  Salem  and  Oregon  City,  Ore. 

The  Sierra  Nevada  Water  and  Power  Company 
has  opened  offices  at  514  Mission  Street,  San  Fran- 
cisco. This  concern  has  a  project  on  foot  to  estab- 
lish a  power  plant  in  the  Blue  Lakes  region  near 
the   Standard's  plant. 

The  California  Gas  and  Electric  Corporation, 
which  w-ill  furnish  the  motive  power  for  the  Peta- 
luma  and  Santa  Rosa  railroad,  is  now  at  work  on 
the  new  transmission   line  for  that  purpose. 

The  promoters  of  the  electric  raihvay  up  Mount 
Hamilton  to  Lick  Observatory,  in  Santa  Clara 
County,  Cal.,  have  decided  to  incorporate  a  com- 
pany w-ith  $20,000  capital,  to  make  the  preliminary 


Mr.  .\.  J.  Corri\eau  of  Montreal,  formerly  prom- 
inent in  electrical  enterprises  and  well  known  to  elec- 
trical men  in  the  United  States,  is  dead.  His  death 
was  due  to  an  automobile  accident  on  August  6th. 

Wilfred  J.  Tompson,  who  was  formerly  with 
the  Westinghouse  M'achine  Company,  has  gone  to 
Manchester,  England,  where  he  w'ill  engage  in  tur- 
bine work  for  the  British  Westinghouse  Electric  and 
Machine    Company-. 

Isaac  A.  Smith,  chief  engineer  of  the  Southern 
Illinois  Electric  Railway  Company,  has  been  made 
general  manager  of  the  road.  At  a  stockholders' 
meeting  at  Mount  Vernon,  111.,  the  capital  stock 
of  the  company  was  increased  from  $2,000,000  to 
$2,500,000. 

The  General  Incandescent  Arc  Light  Company  of 
New  York  city  has  appointed  Mr.  E.  L.  Nash  dis- 
trict manager  for  its  branch  office  in  Philadelphia. 
Mr.  Nash  has  been  connected  with  the  Jandus  Elec- 
tric Company  in  the  capacity  of  eastern  sales  man- 
ager for  the  last  nine  years. 

Volney  W.  Foster,  one  of  Chicago's  successful 
business  men.  died  suddenly  of  apoplexy  on  .August 
15th.  Mr.  Foster,  in  addition  to  niany  other  busi- 
ness enterprises,  was  interested  with  others  in  the 
projected  Chicago,  Kenosha  and  Milwaukee  Electric 
Railway  Company.  Of  late  years  he  devoted  much 
attention  -  to  the  development  of  a  scheme  for  the 
establishment  of  a  national  arbitration  tribunal  for 
the  settling  of  strikes  and  all  labor  difficulties.  He 
was  57  years  of  age. 

Mr.  James  W.  Lyons  announces  his  resignation 
as  manager  of  the  power  department  of  the  AUis- 
Cbalmers  Company.  His  resignation  took  effect  on 
August  13th.  Mr.  Lyons  has  taken  this  step  in 
order  to  accept  the  appointment  as  consulting  engi- 
neer to  the  Elgin  Watch  Company  of  Elgin,  111., 
which  will  erect  new  and  extensive  works  under 
his  supervision.  Mr.  Lyons  will  also  engage  in 
other  consulting  work,  and  his  headquarters  will  be 
at  Chicago.  Mr.  Lyons  takes  with  him  the  good 
wishes  of  all  his  former  associates  in  the  AUis- 
Chalmers    Company. 

Roscoe  Cornell  has  been  appointed  manager  of 
the  branch  office  which  the  AUis-Chalmers  Company 
has  just  opened  in  El  Paso,  Texas.  Mr.  Cornell 
goes  to  the  Allis-Chalmers  Company  from  the  Mine 
and  Smelter  Supply  Company  of  Denver.  He  is  a 
graduate  of  the  Michigan  College  of  Mines,  and  is 
well  known  as  a  mining  and  mechanical  engineer. 
He  has  held  a  number  of  prominent  positions  as  a 
mining  engineer  and  as  a  smelter  and  mine  super- 
intendent. His  acquaintance  is  extensive,  and  he  is 
thoroughly  qualified  to  fill  the  important  position  to 
which   he  has  just  been   appointed. 


ELECTRIC  LIGHTING. 

The  city  of  Joplin,  Mo.,  has  voted  an  issue  of  bonds 
for  the  erection  of  the  proposed  electric-light  plant. 

H.  G.  Saddler  &  Co.  have  been  granted  a  franchise 
by  the  city  of  Booneville,  Ark.,  for  the  construction 
of  an   electric-light  plant. 

The  Hartford  (Conn.)  Electric  Light  Company  is 
issuing  additional  capital  to  the  amount  of  $200,000 
for  extensions  and  improvements. 

An  electric-lighting  system  is  to  be  installed  at 
Fort  Ethan  Allen,  v  t.,  under  the  direction  of  Captain 
Thomas  H.   Slavens,  quartermaster,  U.   S.   A. 

Work  has  been  commenced  on  the  electric-light 
contract  at  the  Rockford  (111.)  Mitten  and  Hosiery 
Company's  plant.  The  new  system  calls  for  1,500 
lamps. 

The  plant  of  the  Consumers'  Electric  Company  at 
Little  Falls,  N.  Y.,  has  been  destroyed  by  fire,  to- 
gether with  the  M'cCaulley  shoddy  mills,  involving 
a  loss  of  ^25,000. 

The  City  Council  of  Chattanooga,  Tenn.,  has  voted 
to  receive  bids  for  the  supplying  of  the  city  with 
lights,  estimated  to  be  furnished  for  terms  of  two, 
three,  five  and  10  years. 

The  board  of  trustees  of  the  Confederate  Soldiers' 
Home  at  Pew-  Valley,  Kj'.,  have  let  the  contract  for 
the  proposed  improvements  to  cost  $54,000.  A  new 
lighting  plant  is  to  be  installed. 

The  Meredosia  (111.)  Light,  Heat  and  Water  Com- 
pany has  been  incorporated  with  a  capital  of  $20,000 
to  operate  a  heat,  light  and  water  plant.  C.  M. 
Skinner  and  W.  J.  Skinner  are  interested. 

A  Kansas  City  fisherman  is  reported  to  have 
rigged  up  a  miniature  electric  light  on  the  float  of 
his  fishing  tackle  so  that  he  can  pursue  the  sport 
at  night.  A  small  storage  battery  supplies  the  cur- 
rent. 

The  electric-light  plant  owned  by  Saal  &  Sinter 
"  at  Amite  City,  La.,  has  been  acquired  by  the  Amite 
Light  and  Power  Company,  recently  incorporated, 
with  a  capital  of  $30,000.  C.  S.  Stewart  is  president 
of  the  new  company.  The  old  plant  will  be  enlarged 
and  improved  and  the  company  will  make  arrange- 


ments for  constructing  an  ice  plant   and  system  of 
waterworks. 

The  property  of  the  Oshkosh  (Wis.)  Electric  Light 
and  Power  Company,  which  has  been  for  the  last 
18  months  in  the  hands  of  a  receiver,  has  been  sold 
at  public  auction  for  $215,000  to  W.  H.  Whitney 
of  Boston. 

The  Ramsey  Manufacturing  Company  has  secured 
the  contract  from  the  city  of  Front  Royal.  Va.,  for 
the  erection  of  the  proposed  electric-light  plant  on 
North  River.  The  I.essell  Water  Wheel  Company 
will  install  the  necessary  turbines  for  the  operation 
of  the  plant. 

Patents  have  been  secured  by  James  F.  McElroy, 
representing  the  Consolidated  Car  Heating  Company 
of  Albany,  N.  Y.,  for  a  new  system  of  electric  car 
lighting.  This  system  has  been  tried  with  success 
for  tw-o  months  on  a  couple  of  cars  on  the  Delaware 
and    Hudson    railroad. 

The  mayor  of  Baltimore,  Md.,  it  is  said,  is  con- 
sidering the  advisability  of  the  city  establishing  an 
electric  plant  to  supply  light,  heat  and  power  to  the 
new  piers  and  docks,  market  houses.  City  Hall  and 
other  public  buildings.  It  is  believed  that  the  cost 
of  such  a  plant  would  be  about  $150,000. 

The  Cherokee  Development  and  Manufacturing 
Company,  which  is  to  build  a  large  power  plant  on 
the  Tallapoosa  River  and  furnish  electric  power  to 
the  city  of  Birmingham,  Ala.,  has  increased  its  cap- 
ital stock  from  $50,000  to  $100,000.  The  headquarters 
of  the  company  will  be  located  in  Montgomery,  Ala. 

The  plant  of  the  Edison  Electric  Light  Company 
at  Paterson,  N.  J.,  was  much  damaged  by  fire  re- 
cently. Lighting  and  power  circuits  were  interfered 
with  for  two  or  three  days,  and  in  the  silk  mills 
using  electric  machinery,  operations  were  suspended. 
Pending  repairs  to  the  cables  the  local  trolley  lines 
were  driven  from  the  mains  at  Newark. 

The  City  Council  of  Covington,  Ky.,  has  amended 
the  original  ordinance  providing  for  the  issue  of 
bonds  for  a  municipal  light  plant  so  that  the  bonds 
are  to  be  dated  January  i,  1905,  and  run  20  years. 
The  ordinance  was  passed  some  years  ago  for  this 
purpose,  but  all  action  was  delayed  by  litigation,  the 
Supreme  Court  approving  the  ordinance  some  weeks 
ago. 

John  D.  Rockefeller  is  said  to  have  signed  a  con- 
tract with  a  local  lighting  company  to  light  his  large 
estate,  consisting  of  about  5,000  acres,  at  Pocantico 
Hills,  Tarrytown,  N.  Y.  It  will  require  Soo  incan- 
descent lamps  to  light  the  mansion,  grounds  and 
private  park.  Mr.  Rockefeller  put  in  a  private  light- 
ing plant  about  a  year  ago  at  an  expense  of  $10,000, 
btit  after  operating  a  short  time  it  is  said  he  dis- 
covered the  new  system  was  costing  more  than  elec- 
tricity supplied  by  the  lighting  company.  The  pri- 
vate plant  will  be  sold  as  soon  as  the  new  service  is 
installed. 

A  suit  was  commenced  on  August  5th  in  the 
LTnited  States  Circuit  Court  for  the  Northern  Dis- 
trict of  Illinois,  southern  division,  against  the  Mo- 
line  Incandescent  Lamp  Company  of  Moline,  111., 
by  the  Edison  Electric  Light  Company  for  manu- 
facturing incandescent  electric  lamps  in  alleged  in- 
fringement of  letters  patent  No.  444,530  granted  to 
Thomas  A.  Edison.  This  patent  relates  to  the  lead- 
ing-in  wires  of  incandescent  lamps  and  covers  the 
feature  of  sealing  into  the  closed  portion  of  the 
glass  stem  leading-in  wires  of  different  metals.  Suit 
was  also  commenced  on  July  23d  in  the  United  States 
Circuit  Court  for  the  Eastern  District  of  Missouri, 
eastern  division,  against  the  E.  C.  Van  Nort  Elec- 
tric Company  of  St.  Louis,  Mo.,  for  alleged  infringe- 
ment of  the  same  patent  by  handling  as  a  dealer 
lamps  of  alleged  infringing  manufacturers. 


ELECTRIC  RAILWAYS.  , 

The  New  York  Central  railway,  it  is  said,  has 
acquired  two  parcels  of  waterfront  property  north 
of  Yonkers,  as  the  site  for  another  power  house,  to 
be  used  in  connection  with  its  terminal  improvements 
in  New  York  city.  The  land  purchased  is  said  to 
be  that  adjoining  the  holdings  of  the  Trevor  estate. 

Articles  of  incorporation  have  been  filed  by  the 
Omaha  and  Nebraska  Central  railway.  The  names 
of  the  incorporators  are  Anthony  Texter,  Charles  J. 
Heim,  (Tharles  H.  Deeter,  Frank  J.  Helm  and  An- 
thony G.  Buski.  The  authorized  capital  of  the  com- 
pany is  $1,500,000.  It  is  the  purpose  to  construct  and 
operate  an  electric  railway  from  Omaha  to  Hastings. 

The  County  Court  of  Union  County,  Ore.,  has 
under  consideration  an  application  for  a  franchise 
for  an  electric-belt  railroad  to  connect  all  towns 
of  the  county — Hot  Lake,  Union,  Cove,  Island  City, 
Lagrande,  Alicel,  Imber,  Summerville  and  Elgin. 
The  power  of  the  line  will  be  secured  from  a  big 
dam,  10  miles  east  of  the  Cove  and  Morgan  Lake, 
near  Lagrande. 

The  Lorain  Steel  Company  of  Philadelphia  has 
commenced  suits  in  the  LTnited  States  Circuit  Court 
for  the  New  Jersey  District  against  the  Wireless 
Electric  Railway  Company  of  the  District  of  Colum- 
bia and  the  Central  Passenger  Railway  Company  ot 
New  Jersey.  It  is  alleged  in  the  bills  of  complaint 
filed  in  these  suits  that  these  companies  have  in- 
fringed certain  patents  owned  b}^  the  Lorain  Steel 
Company  relating  to  the  surface-contact  electric  rail- 
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ways,  and  it  is  understood  that  the  alleged  infringe- 
ment complained  of  has  occurred  in  the  installation 
and  operation  of  the  surface-contact  system  at  At- 
lantic City  on  the  road  of  the  Central  Passenger 
Railway  Company. 

The  employes  of  the  Consolidated  Railway  Com- 
pany of  New  Haven,  Conn.,  have  voted  to  accept 
the  compromise  proposition  of  the  company  made  in 
response  to  the  trolley  men's  demands  for  an  increase 
in  wages,  recognition  of  the  union  and  new  regula- 
tions regarding  e.xtr.i  men  and  pay  for  overtime 
work.  The  action  of  the  meeting  was  enthusiastic 
and  it  closed  with  a  cheer  for  the  management.  The 
request  for  recognition  of  the  union  was  refused. 

Earning?  of  the  Chicago  and  Milwaukee  Electric 
Railroad  Company  for  the  month  of  July  continue 
the  excellent  increases  shown  by  the  road  since  its 
formation.  For  the  month  of  July  the  gross  earn- 
ings increased  from  $29,529  in  1903  to  $32,227,  and 
the  net  earnings  from  $21,007  to  $33,"I9-  The  gross 
earnings  for  the  seven  months  ended  July  31,  1904, 
were  $215,478,  compared  with  $123,249.  The  oper- 
ating expenses  for  the  seven  months  were  $91,095 
and   $48,369,   respectively. 

Special  classes  have  been  organized  for  the  in- 
struction of  motormen  to  be  employed  on  the  New 
York  Rapid  Transit  subway.  It  is  said  that  the  num- 
ber of  motormen  required  will  ultimately  number 
3,000.  The  work  in  these  training  classes  is  said  to  be 
extremely  thorough.  Candidates  for  positions  must 
already  have  some  knowledge  of  railroading,  and  they 
must  learn  all  the  details  of  the  mechanism  in  such 
a  manner  that  in  the  event  of  emergency  the  motor- 
man  will  know  exactly  what  to  do. 

A  new  electric-railway  company  has  been  formed 
in  Kansas  City,  Mo.,  with  General  Nelson  A.  Miles 
at  its  head.  The  company  will  be  known  as  the 
American  Investment  and  Development  Company 
and,  besides  General  Miles,  who  will  be  the  president, 
the  officers  are:  Vice-president,  P.  H.  Coney  of 
Topeka;  secretary,  F.  R.  \\'aters  of  Kansas  City; 
treasurer,  J.  R.  Mulvane  of  Topeka.  The  company 
expects  to  build  an  electric  railway  from  Kansas  City 
to  Jefferson  City,  thence  to  Springfield,  and  then 
back  to  Kansas  City.  The  company  will  be  incor- 
porated under  the  laws  of  the  District  of  Columbia 
for  $500,000. 

On  August  loth  during  a  severe  thunderstorm  in 
Brooklyn  a  Gates  Avenue  trolley  car  was  struck  by 
lightning.  The  passengers  were  huddled  in  the  two 
front  seats  to  get  away  from  the  rain.  The  bolt 
struck  the  trolley  pole  and  burned  a  hole  through  the 
roof  of  the  car'  It  struck  the  back  of  one  of  the 
seats  in  the  middle  of  the  car  and  ran  down  the  side 
of  the  seat  to  the  steps  and  into  the  ground.  The 
vivid  flash  and  the  thunder  crash  following  it  caused 
a  panic  among  the  passengers,  and  one  woman 
fainted.  Two  others  jumped  off  the  swiftly  moving 
car,  which  was  then  stopped.  The  women  were 
picked  up,  suffering  only  from  a  few  bruises. 

A  portion  of  the  proceeds  from  the  recent  new. 
stock  issue  of  the  Westinghouse  Electric  and  Manu- 
facturing Company  is  to  be  used,  it  is  said,  for  fur- 
ther investment  in  the  Lackawanna  and  Wyoming 
Valley  electric  railway,  an  illustrated  description  of 
which  was  printed  in  the  Western  Electrician  of 
August  29,  1903.  There  are  now  20  miles  of  double 
track  of  this  system  in  operation  between  Scranton 
and  Wilkesbarre,  Pa.,  and  an  extension  of  17  miles 
from  Scranton  to  Carbondale  is  now  under  construc- 
tion. The  most  important  engineering  work  on 
this  extension  is  a  tunnel  4,700  feet  long  in  Scranton. 
This  tunnel  will  not  be  completed  until  next  year. 
This  electric  road  has  been  built  by  the  \Vcsting- 
house  interests  as  an  object  lesson  in  electric  trac- 
tion, and  engineers  regard  it  as  one  of  the  finest 
pieces  of  electric-railway  construction  ever  attempted. 
The  Westinghouse  people  have  great  faith  in  the 
possibilities  of  electric  traction  on  steam  railways, 
and  they  wish  to  show  on  this  line  what  can  be  done. 


PUBLICATIONS. 

De  Laval  steam-turbine  and  electrically  driven  cen- 
trifugal pumps  are  illustrated  and  described  in  a 
recent  bulletin  issued  by  the  D'Olier  Engineering 
Company  of  Philadelphia. 

The  Nernst  Lamp  Company,  Pittsburg,  Pa.,  has 
republished  in  neat  booklet  form  the  illustrated  ar- 
ticle on  "Street  Lighting  by  Nernst  Lamps  in  Ber- 
wyn,  111."  from  the  Western  Electrician  of  May  7, 
1904. 

A  neat  booklet  published  by  the  Jeffrey  Manufac- 
turing Company  of  Columbus,  Ohio,  has  some  fine 
halftone  pictures  of  the  Jeffrey  grab  bucket,  showing 
it  in  operation.  This  bucket  will  work  in  ore,  coal, 
broken  limestone,  gravel  and  sand  and  will  also 
excavate  in  clay  and  earth  of  any  nature.  The  book- 
let also  illustrates  the  power-house  equipment  of  the 
Scioto  Valley  Traction  Company,  where  the  grab 
bucket  is  used  in  handling  coal. 

A  fine  32-page  bulletin,  printed  in  two  colors,  with 
beautiful  illustrations,  has  been  issued  by  the  Sprague 
Electric  Company  of  New  York  to  show  the  indus- 
trial applications  of  Sprague  direct-current  motors. 
AH  sorts  of  light  and  heavy  machinery,  pumps,  hoists, 
printing-presses,  machine  tools,  etc.,  are  shown  con- 
nected to  motors,  and  the  applications  are  very 
interesting,  demonstrating  anew   the  usefulness  and 


adaptability  of  the  electric  motor.  The  booklet  it- 
self is  a  fine  piece  of  work  and  is  a  credit  to  the 
advertising  department  of  the  Sprague  company. 

"A  Chunk  of  Protector  History"  is  cleverly  writ- 
ten after  the  stvie  of  George  Ade's  "Fables  in  Slang." 
It  purports  to  give  the  history  of  the  controversy  in 
relation  to  telephone  protectors  and  is  evidently  pre- 
sented from  tne  noint  of  view  of  the  American  Elec- 
tric Fuse  Company. 

A  carefully  prepared  booklet,  with  an  original  and 
striking  front-cover  design,  is  distributed  by  the 
Northwestern  Storage  Battery  Company,  2S1-2S3  East 
Madison  Street,  Chicago.  Prices  are  quoted  and 
numerous  practical  suggestions,  valuable  to  storage- 
battery  users,  are  given.  The  booklet  will  be  mailed 
on    request. 

That  the  B.  F.  Sturtevant  Company  of  Boston, 
which  has  recentlv  moved  to  its  new  office  and  works 
at  Hyde  Park,  Mass.,  is  to  press  the  sale  of  its 
economizers  is  evidenced  by  the  new  economizer  cata- 
logue which  the  company  has  recently  issued.  This 
catalogue  contains  the  details  of  the  Sturtevant  stand- 
ard and  pony  types  of  economizers  in  comparison 
with  those  of  other  makes,  the  advantages,  sizes, 
weights,  accessibility,  repairing,  etc.  It  also  treats 
of  the  subject  of  mechanical  draft  and  natural  draft 
and  is  of  interest  to  all  steam  users.  It  may  be  ob- 
tained by  anyone   interested  in  the  subject. 

The  Electric  Appliance  Company  of  Chicago  has 
just  published  two  catalogues — No.  22  and  No.  23. 
The  former  covers  principally  overhead  railway  and 
insulating  material  and  is  additional  to  the  railway 
material  in  general  catalogue  No.  20.  Numica  com- 
mutator rings  and  segments  and  mica  are  also  given 
several  pages,  and  there  are  illustrations  and  descrip- 
tions of  the  Eaco  ncrtable  railway  telephone,  Whit- 
ney bond  tester,  Adams-Bagnall  arc  lamps  for  rail- 
way circuits  of  450  to  600  volts,  and  Packard  incan- 
descent lamps.  Catalogue  No.  23  is  of  electrical 
supplies  for  gas  and  gasoline  engines  and  automo- 
biles. 


TELEGRAPH. 


Lieutenant  Alfred  T.  Clifton,  United  States  Sig- 
naling Service  has  been  ordered  to  proceed  to  Seat- 
tle, Wash.,  for  duty  pertaining  to  the  Alaskan  tele- 
graph system,  replacing  Lieutenant  James  S.  Butler. 

The  first  telegraphic  message  ever  sent  across 
Alaska  was  that  received  recently  by  General  Greely, 
chief  signal  officer  of  the  United  States  army.  It 
was  sent  from  Nome  to  St.  Michaels,  a  distance  of 
107  miles. 

The  cable  which  the  United  States  steamship 
Burnside  has  been  laying  from  Sitka,  Alaska,  south, 
is  completed  to  within  150  miles  of  Cape  Flattery. 
The  Burnside  has  returned  to  Seattle  for  cable 
enough  to  complete  the  line.  Colonel  James  .■\ller, 
who  is  in  charge  of  the  work,  sa^-s  with  favorable 
weather  the  cable  can  be  finished  in  two  days  after 
the  Burnside  picks  up  the  buoyed  end. 


MISCELLANEOUS. 


The  B.  F.  Sturtevant  Company  of  Boston  is  fitting 
up  quarters  in  its  big  plant  to  be  used  for  an  emer- 
gency hospital,  in  case  of  accident  to  employes.  The 
hospital  is  to  be  equipped  with  all  the  appliances 
known  to  medical  and  surgical  science  for  the  proper 
care  of  the  men  who  may  get  injured  in  the  dis- 
charge of  their  duties  until  thev  can  be  remo^■ed  to 
their  homes.  A  graduate  nurse  and  medical  student 
will  be  in  charge  and  a  local  doctor  will  attend  to 
all  surgical  cases. 

Edward  J.  Conklin,  an  electrician  of  Wichita,  Kan., 
has  an  exhibition  of  fine  house  wiring  at  his  office 
which  is  very  attractive.  In  the  large  window  J\lr. 
Conklin  has  placed  a  miniature  house  with  the  front 
side  open  showing  four  rooms  handsomely  furnished. 
Wherever  a  light  could  be  used  throughout  the 
house  is  placed  a  miniature  electric  bulb  to  which 
the  wiring  connections  are  made  in  a  workmanlike 
manner.  A  clockwork  attachment  e-xtinguishes  the 
lights  at  a  predetermined  time.  It  is  a  difficult  piece 
of  work  and  displays  considerable  skill. 

The  Cudahy  Packinc  Company  of  Kansas  City 
reports  that  it  has  had  another  flood  in  its  plant,  simi- 
lor  to  the  one  described  in  the  article  on  "The  Re- 
habilitation of  a  Flooded  Power  Plant"  in  the  West- 
ern Electrician  of  December  5,  1903,  and  that  both 
the  350-kilowatt  and  the  200-kiIowatt  Crocker- 
Wheeler  generators  have  come  through  this  unusual 
lest  successfully.  It  was  found  necessary  to  retape 
the  series  fields  in  the  smaller  generator,  but  no 
other  repairs  had  to  be  made.  Two  submersions 
certainly  constitute  i  severe  test  for  standard  and  not 
submarine  types   of  machines. 

Returns  made  to  the  United  States  Geological 
Suney  show  that  the  United  States  has  again  ex- 
ceeded all  previous  records  in  the  production  of 
coal.  The  forthcoming  report  on  the  country's  coal 
production,  which  Mr.  E.  W.  Parker,  statistician, 
will  soon  make,  will  show  that  the  total  output  of 
the  coal  mines  of  this  country  in  190'?  amounted  to 
359,421,311  short  tons.  This  is  an  increase  of  57,- 
830,872  short  tons,  or  19  per  cent.,  over  the  produc- 
tion   of    1902,    which    amounted   to   301,590,439   tons. 


The  production  of  1903  was  nearly  double  that  of 
1893,  and  more  than  three  times  the  output  of  1883. 
The  increase  of  production  in  1903  over  1902  was 
equal  to  the  total  production  of  all  kinds  of  coal  in 
1878,  only  25  years  ago. 

Persons  visiting  the  big  engine  in  Machinery  Hall  at 
the  World's  Fair,  where  the  Allis-Chalmers-Bullock 
5,000-horsepower,  steam-electric  unit  is  shown,  will 
have  an  opportunity  of  seeing  beside  it  the  smallest 
operating  steam  engines  in  the  fair.  These  little  fel- 
lows, which  are  made  with  an  accuracy  and  finish 
like  clockwork,  stand  in  a  glass  case,  just  across  an 
aisle  from  the  big  engine,  in  the  space  occupied  by 
the  International  Steam  Pump  Company.  There  are 
two  of  them  now  operating,  each  working  a  direct- 
connected  pump  and  throwing  their  tiny  streams  into 
a  copper  tank  which  stands  between  them. 

It  is  reported  that  overhead  transmission  lines  for 
the  work  in  and  about  New  York  city  will  be  recom- 
rnended  by  the  New  Y'ork  Central  electric-transmis- 
sion commission.  A  careful  consideration  was  given 
to  the  relative  reliability  and  cost  of  overhead  and 
underground  transmission  lines  for  high  voltage,  on 
existing  lines.  An  underground  conduit  for  the  elec- 
tric conductors  in  that  locality  would  have  to  be 
blasted  out  of  solid  rock  and  the  cost  would  be  seven 
or  eight  times  that  of  the  overhead  line.  It  is  in- 
tended to  maintain  two  11,000- volt  three-phase  lines, 
either  of  which  could  in  an  emergency  keep  the  road 
in  operation. 

While  considering  plans  for  lowering  the  river 
tunnels  in  Chicago  the  engineers  have  discovered 
that  the  seven-foot  southwest  water  tunnel  which 
supplies  the  Harrison  Street  and  Central  Park  Av- 
enue pumping  stations  passes  beneath  the  south  end 
of  the  La  Salle  Street  tunnel.  The  water  tunnel 
is  52  feet  below  the  surface  of  the  street,  but  the 
engineers  say  if  a  26-foot  channel  is  provided  over 
the  new  tunnel  its  bottom  will  be  only  five  feet 
above  the  top  of  the  water  tunnel.  The  engineers 
declare  this  is  too  close  to  the  water  conduit  for 
safety.  The  water  cannot  be  shut  off  to  permit  a 
change  in  the  course  of  the  conduit,  because  it  fur- 
nishes the  Southwest  Side  with  water.  Methods  of 
overcoming  the  difficulty  will  be  considered  by  City 
Engineer  Ericson  and  George  W.  Jackson,  engineer 
of  the  local  transportation  committee. 


TRADE  NEWS. 


The  Warner  Arc  Lamp  Company,  with  headquar- 
ters at  Muncie,  Ind.,  has  been  incorporated,  with  a 
capital  of  $50,000.  W.  F.  Warner  and  J.  H.  Rawlins 
are  among  the  incorporators. 

J.  F.  Smith  has  ooened  up  an  electrical  supply 
house  in  Weiser,  Idaho,  which  is  a  branch  of  the 
Idaho  Electric  Supply  House  of  Boise.  The  business 
is  located  on  Idaho  Street.  Mr.  Smith  is  an  expe- 
rienced electrician  and  goes  to  Weiser  well  recom- 
mended. 

It  was  J.  G.  White  &  Co.,  Limited,  of  London, 
and  not  J.  G.  White  &  Co.  of  New  York,  that  carried 
out  the  work  described  in  a  recent  illustrated  article 
in  the  Western  Electrician  entitled  "A  Record  of 
Tramway  Construction  in  London."  The  two  com- 
panies are  distinct  organizations. 

J.  C.  Cain  of  St.  Joseph,  Mo.,  who  has  been  su- 
perintending the  electrical  contract  of  the  G.  H. 
Sethman  Electrical  Company  of  Denver  at  Fort  Rus- 
sell, has  purchased  ;■  complete  stock  of  electrical 
supplies,  with  which,  it  is  stated,  he  proposes  to 
install  an  electrical  supply  house  in  Cheyenne,  Wyo. 

The  employes  of  the  North  Electric  Company, 
Cleveland,  Ohio,  expect  to  give  their  annual  field 
day  and  outing  at  Silver  Lake,  near  Cleveland,  on 
."August  27th.  There  will  be  a  ball  game  for  the  shop 
trophy,  races  of  various  kinds,  bowling  matches, 
dancing,  etc.  A]\  friends  and  patrons  will  be  ac- 
corded   an    enthusiastic    welcome. 

The  Cataract  Electric  Supply  Company  of  Buffalo, 
N.  Y.,  has  opened  a  handsome  store  at  Nos.  n  and 
.13  West  Swan  Street.  The  store  is  finely  equipped 
and  has  on  hand  a  complete  line  of  supplies.  The 
directors  of  the  company  are  Charles  R.  Huntley, 
William  B.  Rankine,  William  R.  Huntley,  Daniel  T. 
Nash  and  DeLancey  Rankine.  D.  F.  Potter  is  gen- 
eral manager  of  the  store. 

At  a  meeting  of  the  board  of  directors  of  the 
Bullock  Electric  Manufacturing  Company,  held  re- 
cently, Mr.  W.  H.  Whiteside,  general  manager  of 
sales  of  the  Allis-Chalmers  Company,  was  appointed 
general  manager  of  sales  of  the  Bullock  Electric 
Manufacturing  Company,  so  that  he  will  have  entire 
charge  of  the  sales  departments  of  both  the  Allis- 
Chalmers   and   Bullock   organizations. 

The  Fort  Smith  Light  and  Traction  Company  of 
Fort  Smith,  Ark.,  will  shortly  undertake  extensive 
improvements  and  extensions  to  its  electric-light,  gas 
and  street-railway  properties.  The  Oklahoma  Gas 
and  Electric  Company,  Oklahoma  City,  Okla.,  will 
also  make  extensive  improvements  and  extensions  to 
its  gas  and  electric  properties.  H.  M.  Byllesby  & 
Co.  of  Chicago  will  be  the  engineers  for  both  projects. 

The  Chicago  Journal  of  -August  13th  says  that  the 
Manufacturers'  Junction  railwaj',  a  Western  Electric 
Company  corporation,  has  taken  title  to  a  large  tract 
of  land  in  the  southwestern  part  of  the  city.  The 
property  comprises  260  by  125  feet  at  the  southwest 
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comer  of  West  Sixteenth  Street  and  Fc-ty-second 
Avenue,  and  300  contiguous  lots.  It  is  reported  the 
railroad  will  establish  switching  yards  on  the  tract 
and  eventually  erect  warehouses  there. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia has  brought  suit  against  the  Edison  Electric 
Illuminating  Company  of  Topeka,  Kan.,  for  damages 
to  the  amount  of  $50,000  for  alleged  infringement  of 
a  patent,  the  invention  of  C.  O.  Mailloux.  owned  by 
the  former  companv.  The  suit  is  said  to  be  an  out- 
growth of  the  contract  recently  secured  by  the  Gould 
Storage  Battery  Company  for  a  large  storage-batterj' 
installation    for    the    Topeka    company. 

A  petition  in  bankruptcy  has  been  filed  against 
the  Anders  Push  Button  Telephone  Company  of 
136  Liberty  Street.  New  York  city,  by  Henry  W. 
Sykes  for  the  creditors.  The  company  was  incorpo- 
rated on  November  21,  1901,  as  the  American  Push 
Button  Telephone  Company,  with  a  papital  stock  of 
$300,000,  and  the  name  was  changed  to  the  present 
style  in  ilay  last.  Considerable  money  was  spent 
on  developing  the  instruments  of  the  company.  Mr. 
Sykes  said  that  the  liabilities  exceed  $15,000.  The 
assets  consisted  of  stock,  materials,  machinery  and 
fixtu  res.    $4.500 ;    outstanding    accounts,    $2,000,    and 
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patents,  value  unknown.  Judge  Thomas  has  appointed 
Joseph  H.  Adams  receiver,  on  the  application  of  W. 
J.  Murdock  &  Co. 

Dodge  &  Day,  engineers,  Philadelphia,  have  com- 
pleted their  plans  and  specifications  for  extension  to 
the  plant  of  the  Victor  Talking  Machine  Company. 
They  contemplate  the  use  of  600  horsepower  in  hori- 
zontal tubular  boilers,  in  four  units  each  18  feet 
long  by  72  inches  in  diameter,  with  a  working  pres- 
sure of  125  pounds:  natural  draft;  two  horizontal 
automatic  high-speed  engines,  160  and  240  horse- 
power, respectively,  direct-connected  to  a  loo-kilo- 
watt  and  150-kilowatt  generator;  15  electric  motors, 
ranging  from  five  horsepower  to  75  horsepower;  two 
elevators;  heating  system;  fire,  feed-water  and 
vacuum  pumps;  switchboard  and  wiring;  sprinkler 
system,  water  tanks,  etc. 


BUSINESS. 


The  General  Incandescent  Arc  Light  Company,  529 
West  Thirty- fourth  Street,  New  York  city,  has  been 
awarded  the  contract  for  a  large  quantity  of  G.  I. 
arc  lamp.=;  (110  volts  direct  current)  for  John  Wana- 
maker's  New  York  store  after  severe  competition. 
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The  Central  Electric  Company,  Chicago,  announces 
that  it  is  prepared  to  quote  prices  on  repairing 
burned-out  transformers  of  the  core  type  of  any 
make  and  assures  its  customers  that  any' orders  will 
receive  prompt  and  careful  attention.  The  companj-, 
as  general  western  agent  for  the  Pittsburg  Trans- 
former Company,  also  announces  that  it  is  prepared 
to  furnish  boosters  of  Pittsburg  make.  As  the  de- 
mand for  these  -is  continually  growing,  the  companv 
anticipates  a  very  good  business  and  states  tliat  it 
can  make  it  worth  while  for  any  lighting  plant  in 
need  of  these  boosters  to  write  for  prices. 

Since  securing  the  contract  for  furnishing  the  en- 
tire fuse  equipment  of  the  Manhattan  elevated  rail- 
way. New  York  city,  the  D.  &  W.  Fuse  Company 
of  Providence,  R.  I.,  has  been  favored  with  the  con- 
tract for  furnishing  the  entire  fuse  equipment  for  the 
rapid-transit  subway,  which  is  also  a  part  of  the  Inter- 
borough  Rapid  Transit  Company's  system.  The  engi- 
neers of  the  subway  division  have  made  tests  on  their 
own  account  of  these  large-capacity  fuses,  and  the 
company  was  called  upon  to  submit  fuses  as  large  as 
800  amperes  to  be  tested  on  a  dead  short-circuit.  The 
D.  &  W.  fuse  proved  capable  of  fulfilling  the  condi- 
tions   imposed   upon   it. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


766,806.  Individual  Selective  System.  Benjamin 
Brooks,  Springfield,  -  and  Howard  F.  Metcalf, 
Holyoke,  Mass.  Application  filed  February  28, 
1903- 

The  system  is  dependent  for  action  upon  a  step-by-step 
motion  and  electrical  pulsations,  and  consists  of  a  ratchet, 
an  armature  actuated  by  the  pulsations,  a  retaining  pawl 
•  or  detent  for  tlie  ratchet  and  a  ponderable  body  normally 
supported  by  and  in  direct  contact  with  the  armature  and 
detent  and  adapted  to  be  actuated  by  the  former.  The 
ponderable  body,  when  at  its  point  of  normal  rest,  throws 
the  detent  out  of  engagement  with  the  ratchet  and  so  re- 
tains the  detent,  but  while  in  motion  allows  the  latter  to 
engage  the  ratchet  and  an  independent  or  separate  re- 
ceiver on  to  which  such  body  is  impelled  by  the  arma- 
ture  when   actuated. 

76^,810.     Electric    Hammer.    Joseph    Chambers    and 
Cor\-don  L.  Cole,  Minneapolis.  Minn.     Said  Cole 
assignor  to  George  J.  Backus,  Minneapolis,  Minn. 
Application  filed  April  25,  1904. 
A  pair   of  axially    alined   solenoids   are    in    combination 
with  a  hammering   plunger  working  axially   therethrough, 
the    plunger    being    constructed    of    magnetic    metal    and 
subject   to   the   solenoids.      The    circuit  connections  to  the 
solenoids    include    a    switch,    which    is    magnetically    actu- 
ated by  the  plunger  and  operates  to  cut  the  solenoids  into 
and   out  of  circuit   in    alternate   order. 

766,811.  Portable  Automatic  Boat-leak  Detector. 
William  F.  Cogan,  Hoboken,  N.  J.  Application 
filed  November  17,   1903. 

•  A  boat  or  vessel  having  suitable  deck  and  a  watchman's 
station  on  the  deck  is  provided  with  an  electric  indicator 
circuit  and  an  indicator  at  the  watchman's  station.  A 
fixed  tube  or.  passage  extends  vertically  from  the  deck 
to  a  point  in  the  hold  near  the  bottom,  and  a  portable, 
perforated,  tubular  section  is  movable  within  the  tube 
or  passage.  Insulated  electrical  contact  points  fixed  at  the 
upper  end  of  the  section,  a  movable  circuit-closer  within 
the  section,  a  float  upon  which  the  circuit-closer  is  sup- 
ported, a  flexible  suspending  device  for  the  section, 
marked  by  divisions  representing  linear  measure  and 
means  for  separably  connecting  the  contact  points  in  the 
section  with  the  indicator  circuit  near  the  upper  end  of 
the  tube  or  passage  are  the  other  features. 

766,815.  Primar>'  Battery.  Thomas  A.  Edison, 
Llewellyn  Park,  N.  J.,  assignor  to  the  Edison 
Manufacturing  Company,  Orange,  N.  J.  Ap- 
plication filed  November  18,  1903. 

A  negative  electrode  for  primary  batteries  employing  a 
compressed  mass  of  black  oxide  of  copper  in  excessively 
finely   divided  condition  is  described. 

*^66,82r.  Telephone  Transmitter.  Auguste  Gamache, 
East  Qifton,  Canada.  Application  filed  June  21, 
1902. 

In  a  compound  microphone  transmitter  are  combined  a 
compound  vibratory  electrode  comprising  a  disk  of 
insulating  material  and  electrically  connected  plates  of 
conducting  material  on  either  side  of  the  disk.  In  a. 
chamber  within  which  the  electrode  vibrates  is  pulverulent 
conducting  material,  partially  or  wholly  filling  the  cham- 
ber. A  pair  of  stationary  electrodes  is  located  opposite 
to  and  at  a  short  distance  from  the  vibratory  electrode, 
and  means  for  vibrating  the  electrode  in  accordance  with 
sound  waves  are  provided. 

766,824.  Regulator  for  Alternating  Series  of  Arc- 
light  Systems.  Josef  H.  Hallberg,  New  York, 
N.  Y.,  assignor  to  the  General  Incandescent  Arc 
Light  Company,  New  York,  N.  Y.  Application 
filed  January  29,  1902. 

The  regulator  consists  of  an  enclosing  case,  a.  body  of 
oil.  a  solenoidal  magnet  located  within  the  case,  a  mov- 
able core  for  the  magnet  and  a  buoyant  device  floating 
in  the  body  of  oil  and  adapted  to  support  and  overcome 
the  normal  weight  of  the  core.      (See  cut  on  next  page.) 

766,856.  Electromagrnetic  Traction  Device  and  Brake. 
Charles  A.  Wells,  Chicago,  111.  Application  filed 
December  10,  1903. 

In  connection  with  traction  wheels  and  a  wheel-brake 
mechanism  is  a  suspended  helically  wound  magnetizable 
member  provided  with  a  magnetizable  shoe  normally 
proximate  to  but  out  of  direct  contact  with  the  rail, 
and  forming  one  of  the  poles  of  the  magnet.  The  wheel- 
brake  mechanism  is  connected  to  the  shoe  and  the  shoe 
is  capable  of  a  movement  relative  to  the  rail  when  moved 
into  contact  therewith,  whereby  the  wheel  brakes  may 
be  applied  substantially  simultaneously  with  the  energizing 
of  the  magnet  to  increase  the  traction  between  the  bearing 
wheels  and  rails. 

766,864.  Electrical  Street  and  Station  Indicator. 
Lewis  C.  Allen,  Pittsburg,  Pa.  Application  filed 
December  7,  1903. 

The  combination  consists  of  an  indicator  having  a 
movable    belt   provided   with  signs   and  a   motor  adapted 
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to  move  the  belt.  An  electromagnet  operates  directly, 
when  energized  by  the  movement  of  its  armature,  to  close 
momentarily  the  motor  circuit  to  start  the  motor.  De- 
vices independent,  of  the  magnet  proper  are  provided 
for  maintaining  the  closure  of  the  motor  circuit  until  the 
sign   has-been    changed, 

766,865.  Locking  Device  for  Electromagnets.  Will- 
iam Baxter,  Jr.,  Jersey  City,  N.  J.,  assignor  to 
the  Otis  Elevator  Company,  East  Orange,  N.  J. 
Application  filed   September  22,    1903. 

In  combination  witli  a  number  of  electromagnets  hav- 
ing movable  cores .  or  armatures  is  a  locking  bar  having 
a  number  of  angular  slots.  Pins  are  connected  to  the 
cores  or  armatures  adapted  to  coact  with  the  slots  to 
move  the  locking  bar  or  to  be  engaged  by  the  slots  upon 
a  movement  of  the  locking  bar.  There  arc  means  to 
return  the  locking  bar  after  it  has  been  moved. 

766,891.  Suspension  Means  for  Axle-driven  Dyna- 
mos. Roger  M.  Newbold,  Louisville,  Ky.  Ap- 
plication filed  April  27,   1904. 

A  truck  bar,  supported  from  an  end  sill  and  disposed 
without  the  truck  frame,  a  cross  connection  between  the 
bars,  a  dynamo-supporting  cradle,  adjustably  suspended 
between  the  cross  connection  and  the  end  sill,  and  a 
dynamo  pivotally  mounted  in  the  cradle  substantially  de- 
scribes the  device. 


NO.    766,977. — VARIABLE-SPEED      DIRECT-CURRENT      SHUNT 
MOTOR. 

766,929.  Telephone  Attachment.  Frank  H.  Cham- 
berlin  and  Raymond  H.  Coleman,  Cleveland, 
Ohio.     Application  filed  March  10,  1903. 

The  attachment  consists  of  a  bracket,  a  rod  projecting 
therefrom,  a  spool  'Ournaled  on  the  rod,  a  casing  com- 
posed of  a  tubular  member  surrounding  the  spool  and  hav- 
ing a  longitudinal  slot  extending  from  its  inner  end,  a 
flexible  strip  secured  to  the  spool  and  passing  through  the 
slot,  means  for  turning  the  spool  to  wind  up  the  strip 
within  the  casing,  and  means  carried  by  the  rod  for  re- 
movably securing  the  casing  in  place. 

766,935.  Controller  for  Trolley  Poles.  Herman  R. 
De  Long  and  Rector  Seymour,  Warren,  Pa.  Ap- 
plication filed   Mav  25,   1904. 

Claim  I  describes  a  weight  provided  with  an  annularly 
reduced  portion,  a  clutch  member  engaging  the  an- 
nularly reduced  portion  of  the  weight,  a  trip  lever  con- 
nected with  the  clutch  member  for  operation  thereof,  and 
an  operating  cord  connecting  the  weight  and  the  trolley 
pole   and  operably   connected    with    the   trip    lever. 

766,945.  Selective  Telephone-call  Mechanism.  Henry 
I.  .Haw.xhurst,  East  Oakland,  Cal.  Application 
filed  September  5,  1902. 

A  selective  call  mechanism  for  party-line  telephone 
comprises  a  main-Hnc  circuit,  an  electromagnet  in  the 
main-line  circuit  at  each  of  the  several  stations,  a  second- 
ary or  local  circuit  at  each  station,  and  a  call  or  signal 
device  operated  in  such  local  circuit  by  the  closing  of 
the  same.  There  is  a  switch  in  the  secondary  or  local 
circuit  for  closing  the  same,  the  switch  being  adapted 
to  stand  normally  at  and  to  return  to  open-circuit  posi- 
tion, the  contact  pieces  with  which  the  switches  re- 
spectively co-operate  in  the  several  circuits  being  at 
different  positions  relatively  to  the  open-circuit  position 
of  the  switch.  A  mechanism  is  operated  by  the  electro- 
magnet at  each  station  for  moving  the  switch  step  by 
step  at  successive  impulses  of  the  magnet,  and  there  is 
a    device    for    automatically    locking    it    after    each    step. 


Another  device  which  normally  stands  at  a  position  of 
stable  equilibrium  has  means  by  which  it  is  disturned 
from  that  position  at  each  impulse  of  the  magnet,  the 
device  being  adapted,  at  its  position  of  stable  equilibrium, 
to  hold  the  locking  device  out  of  action,  whereby  the 
rapid  repetition  of  the  step-by-step  impulse  of  the  magnet 
keeps  the  device  out  of  the  position  of  stable  eouilibrium, 
and  the  same  returns  to  the  position  and  releases  the 
locking  device  only  upon  the  cessation  of  the  step-by-step 
impulses. 

766,952.  Electrical  Contact  Device  for  Intermittently 
Establishing  Circuits  on  Moving  Cars.  Jefferson 
D.  Keen.  Cincinnati,  Ohio,  assignor  to  the  Elec- 
tric Indicator  Company,  Louisville,  Ky.  Appli- 
cation  filed   March   18,   1904. 

Contact  pieces  are  located  exterior  to  the  car  and 
pivoted  arms  are  carried  by  the  car.  Metallic  brushes 
are  mounted  in  the  arms  and  are  adapted  to  make  contact 
with  the  contact  pieces  in  the  travel  of  the  car.  In- 
sulated wires  extend  into  the  arms  and  are  in  electrical 
contact  with  the  brushes,  the  wires  being  arranged  to 
establish  a  circuit  when  the  brushes  engage  the  contact 
pieces. 

766,^77.  Variable-Speed  Direct-current  Shunt  Mo- 
tor. Charles  P.  Steinmetz,  .Schenectady,  N.  Y., 
assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  March  20, 
1902. 

In  a  multipolar  electric  motor  are  combined  an  arma- 
ture winding  divided  into  open-circuited  sections  and 
means  for  varying  the  speed  of  the  motor  by  connecting 
adjacent  sections  in  separate  groupings.  A  pair  of  com- 
mutator brushes  are  provided  for  each  pair  of  poles,  and 
there  are  means  for  connecting  the  armature  sections 
between  the  brushes  of  each  pair.      (See  cut.) 

766,991.  Propelling  Railway  Cars  by  Synchronous 
Electric  Motors.  Alexander  Churchward,  New 
York,  N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
October   11,    1902. 

A  synchronous  alternating-current  electric  motor  has 
ari  exciter  mechanically  connected  therewith  and  elec- 
trically connected  with  the  field  circuit  thereof,  an  auto- 
matic regulator  being  in  the  field  circuit  of  the  exciter. 
A  storage  battery  is  in  shunt  to  the  field  circuit  of  the 
motor  and  a  switch  in  the  motor  field  circuit  is  ad^ted 
to  be  closed  with  the  closing  of  the  motor  armature 
circuit. 

767,002.  Lightning  Arrester.  Charles  T.  Mason, 
Sumter,  S.  C.    Application  filed  April  9,  1904. 

A  wire  coil  having  a  line  connection,  and  a  grounded 
core  of  conducting  _  material  encircled  by  the  coil  are 
combined  with  an  insulating  jacket  interposed  between 
the  core  and  the  coil,  the  jacket  being  omitted  or  cut 
away  at  intervals  so  as  to  leave  the  core  exposed  at  such 
intervals  to  the  coil. 

767,015.  Electric  Therapeutic  Machine.  Harry  A. 
Slaughter,  Los  Angeles,  Cal.  Application  filed 
October  22,   1903. 

The  machine  comprises  a  battery,  an  induction  coil 
having  a  current  interrupter  electrically  connected  thereto, 
a  vibrator  electrically  connected  in  multiple  with  the 
primary  of  the  induction  coil  and  with  one  side  of  the 
secondary  of  the  induction  coil,  and  an  electrode  con- 
nected to  the  other  side  of  the  secondary  of  the  induction 
coil. 

767,018.  Trolley  Stand.  Bruno  Stenvall,  New  York, 
N.  Y.    Application  filed  November  10,   1903. 

"  A  block,  a  trolley  pole  hinged  thereto,  a  combination  of 
levers  hinged  to,  the  block  and  pole  and  a  spring  carried 
by  the  block,  so  connected  to  the  levers  as  to  exert  the 
same  tension  on  the  pole  when  the  pole  is  in  its  different 
angular  positions  are    the   features. 

767,025.  Trolley  Base  and  Pole  or  Arm  Therefor. 
George  Volker,  Albert  W.  Goerlitz  and  August 
Goerlitz,  Buffalo,  N.  Y.  Application  filed  Oc- 
tober  16,    1903. 

The  device  consists  of  a  base,  a  revoluble  member,  a 
trolley  pole  having  connection  to  the  revoluble  member 
and  a  number  of  sets  of  bearings  between  which  the 
revoluble  member  is  rotatably  supported.  One  of  the  sets 
has  rollers,  which  are  arranged  in  approximately  hori- 
zontal  position. 

7^7fl2>2,-  Telephone  Central-exchange  Installment. 
Richard  M.  Beard,  New  York,  N.  Y.,  assignor  to 
the  International  District  Telephone  Company, 
New_York,  N.  Y.  Application  filed  December 
15,   1903- 

Included  in  the  installment  are  an  operator's  telephone 
circuit,    twin-wire   cords  arranged  in    pairs  and  the   cords 
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of  each  pair  normally  connected  with  each  other,  a  double 
contact  plug  in  which  each  cord  terminates  ami  a  signal- 
ing key  for  each  cord.  A  device  is  provided  for  dis- 
connecting the  two  cords  of  a  pair  from  each  other  and 
simultaneously  connecting  the  operator's  telephone  to 
cither  one  of  the  cords  while  maintaining  it  disconnected 
from  the  other,  said  device  consisting  of  a  two-way 
listening  key,  two  of  whose  terminals  on  one  side  are 
connected  to  one  of  the  cords  through  one  of  the  signal- 
ing keys,  two  to  the  other  cord  through  the  other  side  of 
the  listening  key  and  the  other  signaling  key,  and  the 
remaining  two  to  the  operator's  telephone  circuit,  the 
terminals  en  the  other  side  of  the  listening  key  being 
likewise  disposed  and  connected  with  reference  to  the 
other  cord. 

767,050.  Electric  Lock.  Adalbert  Haesner,  Munich, 
Germany.     Application  filed  July   i,   1903. 

The  combination  consists  of  an  electromagnet,  means 
for  supplying  currents  of  opposite  polarity  to  the  electro- 
magnet, a  polarized  armature  operated  by  the  electro- 
magnet, a  detent  arranged  to  hold  the  door,  and  mechan- 
ism operated  by  the  polarized  armature  and  arranged 
to   lock   and    unlock   the  detent. 

767.052.  Electric  Switch.  Arthur  E.  Handy,  Provi- 
dence, R.  I.,  assignor  to  the  Rhode  Island  Ele- 
vator and  Machine  Company,  Providence,  R.  I. 
Application    filed    August    29.    1903. 

In  a  compound  electric  switch  are  combined  a  reversing 
arm,  a  controlling  arm,  an  electrical  contact  or  connec- 
tion between  the  arras,  means  whereby  the  controlling  arm 
may  be  moved  to  stop  and  start  the  car  while  the  re- 
versing arm  remains  at  rest,  and  means  for  engaging 
and  moving  the  reversing  arm  to  make  the  connection 
with  its  contact  pieces  in  advance  of  that  made  by  the 
controlling  arm,  only  when  it  is  desired  to  reverse  the 
motor. 

767,103.  Electrical  Converter.  William  B.  Churcher, 
Cincinnati,  Ohio,  assigtior  to  Kennon  Dunham, 
Cincinnati,  Ohio,  Application  filed  September 
21,   1903. 

In  combination  with  a  source  of  alternating  current  is 
an  electrolytic  cell  having  a  number  of  electrodes  through 
which  current  of  one  polarity  passes.    An  electrode  exposes 
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767,163.  Electric  Switch  Box  or  Case.  George  E. 
Neilberth,  Newark,  N.  J.  Application,  filed  Oc- 
tober 3,    1903. 

An  improved  switch  box  or  case  comprises  a  body 
open  at  the  front  and  rear.  The  body  has  at  its  ends 
openings  to  receive  the  conduits,  and  is  provided  interiorly 
with  bearings  for  clamping  screws.  The  clamping  screws 
extend  from  the  bearings  into  a  rear  plate,  and  the  rear 
plate  is  adapted  to  be  moved  within  the  box  to  and  from 
clamping  relation    with   the   conduits. 

767,190.  Electrical  Signaling  Device  for  Railroad 
Crossings.  Joseph  F.  Weinschenk  and  Clifford 
H.  Blodgett,  Durand,  Mich.  Application  filed 
January   14,    1904. 

In  an  electric  signaling  device  for  railroad  crossings,  a 
signal  bell,  electromagnets  placed  in  circuit  with  the 
rails  on  each  side  of  the  crossing,  a  swinging  arm  secured 
to  each  armature  of  the  electromagnets  and  an  arm 
hinged  to  each  of  the  swinging  arms  and  provided  with 
a  contact  point  to  overlap  tlie  contact  point  of  the  arm 
first  operated,  are  described.  An  arm  provided  with  a 
suitable  contact  point  to  close  the  circuit  to  the  signal 
bell  through  the  contact  point  of  the  hinged  arm,  and 
springs  engaging  the  swinging  arms  to  break  the  circuit 
through  the  contact  points  of  the  hinged  arms  when  the 
train  passing  the  crossing  breaks  the  circuit  through 
the  electromagnets  are    the    other    features. 

767,195.  Apparatus  for  Purification  of  Water  by 
Electrical  Means.  James  S.  Zerbe,  New  York, 
N.  Y.     Application  filed  May  2,  1904. 

An  electrical  chamber  has  electrodes  therein  and  im- 
mersed in  the  treated  water  and  connected  up  with  a 
source  of  electricity.  An  ozonating  chamber,  an  ozone 
receiver  and  a  filter  are  connected  together  co-opera- 
tively, 

^67,206.  Insulated  Rail  Joint.  Edward  A.  Condit. 
Jr.,  Newark,  N.  J.,  assignor  to  the  Continuous 
Rail  Joint  Company  of  America.  Application 
filed  January  27,  1904. 

A  railway  rail-joint  connecting  plate  has  a  lower  por- 
tion adapted   to   engage   the    base   flange  of  a    rail. 

767,207.  Rotary  Motor.  Milton  M.  Conger,  Lin- 
neiis,  Mo.     Application  filed   September   i,   1903. 

A ,  casing  has  a  working  chamber  and  valve-controlled 
inlet  ports  and  suitable  exhaust  ports.  The  surface  of 
the  chamber  presents  curves  adjacent  to  the  inlet  ports 
and  longer  curves  beyond  and  adjacent  to  .the  first-named 
curves  presenting  outward  and  inward  inclines.  A 
rotary  piston  has  sliding  valves,  the  valves  being  sub- 
ject at  their  backs  to  the  action  of  the  live  steam  to  force 


7^7,2>^3-  Telegraphic  Transmitter.  Horace  G.  Mar- 
tin, Brooklyn,  N.  Y.  Application  filed  May  7, 
1904. 

A  circuit  controller  capable  of  making  and  breaking  a 
circuit  at  a  uniform  rate  has  a  key  normally  engaging 
the  controller  and  preventing  it  from  operating.  There 
is  a  contact  for  the  key,  the  key  being  capable  of  two 
movements  from  its  normal  position,  one  of  which  with- 
draws it  from  engagement  with  the  controller,  while  the 
other    brings    it    into    engagement    with    its   contact. 

767,316.  Safety  Device  for  Electrically  Propelled 
Vehicles.  James  H.  Spencer,  New  York,  N.  Y. 
Application  filed  April   13,   1900. 

The  device  comprises  a  circuit,  a  motor,  a  switch  and 
a  contact  device,  the  contact  device  being  normally 
in  an  inactive  position  to  hold  the  circuit  open,  and 
being  adapted  to  be  actuated  by  the  operator  to  close 
the  circuit.  The  contact  device  comprises  spring-pressed 
members,  one  of  wliich  has  electrical  connection  with 
the  switch  and  the  other  with  the  source  of  electricity, 
one  member  being  held  hy  its  springs  normnlly  out  of 
contact    with    the    other    member. 

767,322.  Printing  Telegraph.  James  D.  White,  Lon- 
don, England.     Application  filed  January  2,  1904. 

An  axially  oscillating  shaft  bearing  has  a  circular 
series  of  type-facets.  Means  for  imparting  a  variable 
throw  to  the  shaft  and  type- facets  consist  of  a  series 
of  electromagnets  with  separate  circuits,  a  series  of  arma- 
ture-levers acted  upon  by  the  electromagnets,  a  series  of 
pulleys  and  a  series  of  lines,  one  for  each  pulley,  passing 
around  the  same  and  each  attached  to  its  armature-lever 
at  one  end  and  to  the  axis  of  the  next  pujley  above  at  the 
other  end.  A  printing  and  feed  maclianism  for  the 
paper  comprises  an  electromagnet  and  circuit.  An 
armature-lever  bears  a  hammer-face  and  an  inter- 
mittently   acting    feeding   device.- 

7^7yZ~d>-  Insulated  Battery  Cell.  Vincent  G.  Apple, 
Dayton,  Ohio.  Application  filed  November  9, 
1903.  ,'  ; 

The  cell  comprises  a  contaiuing-casing  ,  composed  of 
metal  witii  an  exterior  covering  of  insulating  material 
susceptible  of  vulcanization,  and  vulcanized  thereto  to 
constitute    tlierewith    an    integral    casing.      (Sec    cut.) 
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NO.  766,824. — ALTERNATING    CURRENT 
SERIES    ARC-LIGHT    REGULATOR. 

a  restricted  surface  to  the  electrolyte  and  is  adapted  to 
rapidly    interrupt   the    current.       (See    cut.) 

767,105.  Magnetic  Separator.  Myron  Dings,  Mil- 
waukee,  v\^is.     Application  filed  August  7,  1903. 

'  The  device  consists  of  an  electromagnet  having  a  sub- 
stantially vertical  axis,  a  cup-shaped  lower  pole-piece 
partially  inclosing  the  magnetic  winding,  an  upper  pole- 
piece  covering  the  magnet  and  projecting  marginally 
therefrom,  a  non-magnetic  ring  of  less  diameter  than 
the  upper  pole-piece  but  connected  to  the  latter  and 
arranged  to  cover  the  upper  edge  of  the  lower  pole-piece, 
and  a  conical  distributing  shield  covering  the  upper  pole- 
piece  except    at   its   marginal  edges. 

767,110.  Method  of  Making  Magnetic  Materials. 
Robert  A.  Hadfield.  Sheffield,  England.  Appli- 
cation filed  June   18,   1904. 

This  method  of  producing  a  magnetic  material  of  high 
permeability  and  low  hysteresis  action  consists  in  alloy- 
ing a  magnetic  substance  with  silicon,  reducing  the  alloy 
to  a  thin  body,  heating  the  thin  body  to  a  temperature 
below  its  melting  point,  allowing  it  to  cool,  reheating  it 
to  a  temperature,  above  that  first  employed,  and  again 
allowing  it  to   cool. 

767,128.  Sewing-machine  Motor.  Homer  J.  Young, 
Toledo,  Ohio.  Application  filed  September  8, 
1903. 

An  electric  motor  for  attaching  to  the  sewing  machine 
comprises  a  bracket  adapted  to  be  rigidly  secured  to  the 
table  of  the  machine  and  provided  with  a  standard,  an 
armature  mounted  concentricilly  upon  the  sewing  ma- 
chine shaft  and  a  field  member  rigidly  and  adjustably 
connected  with  the  standard  of  the  bracket  with  its  field- 
pieces  concentric    with   the  armature. 

767.154.  Means  lor  Regulatirig  Electric  Motors. 
Johan  G.  V.  Lang.  London.  England,  assignor 
of  one-half  to  Edward  Hibberd  Johnson,  Lon- 
don, England.  Application  filed  January  20, 
1903. 

In  an  electric  motor  the  combination  consists  of  means 
for  producing  a  scries  excitation  only  when  the  machine 
is  acting  as  a  motor,  and  means  for  producing  a  com- 
pound excitation  when  the  machine  is  acting  as  a 
generator. 

767.155.  Means  for  Regulating  Electric  Motors. 
Johan  G.  V.  I^ng,  London,  England,  assignor 
of  one-half  to  Edward  Hibberd  Johnson,  Lon- 
don, England.  Application  filed  February  I, 
1904. 

in  a  number  of  electrical  motors  are  combined  means 
for  changing  the  field  windings  to  render  the  motors 
operative  either  as  series-wound  motors  for  propelling 
and  accelerating,  or  as  compound-wound  or  shunt  pen- 
crators  for  braking  or  retarding.  Means  arc  provided 
for  keeping  the  current  from  the  power  circuit  uninter- 
rupted while  the  .^foresaid  changes  in  the  condition  of 
the    field    windings    are    being    effected. 


NO.  767,103.  —  CONVERTER. 


NO.   767,256  —SEMAPHORE    SIGNAL. 


NO.   767,323. — INSULATED     BATTERY 
CELL. 


tiiem  outward  against  the  mentioned  outward  inclines  of 
the  casing,  whereby  to  tend  to  force  the  piston  forward, 
the  smaller  curved  surfaces  of  the  casing  having  cb.an- 
nels    thereni. 

767,216.  Apparatus  for  Vacuously  Depositing  Met- 
als. Thomas  A.  Edison,  Llewellyn  Park,  N.  J., 
assignor  to  the  New  Jersey  Patent  Company, 
Orange,  N.  J.     Application  filed  August  i,  1903. 

In  3  vacuous  deposit  apparatus  is  combined  an  ex- 
hausted chamber  with  metallic  electrodes  therein  and 
means  for  effecting  an  electrical  discharge  between  the 
elcctrcdes.  Supports  within  the  chamber  and  between 
the  electrodes  are  arranged  for  sustaining  a  number  of 
objects  to  be  coated,  and  means  are  provided  for  simul- 
taneously  rotating    the    objects. 

767,256.  Electric  Semaphore  Signal  Mechanism. 
Bruno  O.  Wagner,  Amsterdam,  N.  Y.,  assignor 
to  the  Magneto  Electric  Company.  Amsterdam, 
N.  Y.     Application  filed  May  7,  1903. 

A  semaphore  blade  has  means  for  raising  and  lower- 
ing the  blade,  the  means  including  pn  electric  motor. 
.Ah  alarm  in  circuit  with  the  motor  is  adapted  for  opera- 
tion when  the  semaphore  blade  has  passed  its  signaling 
"position.  Means  are  provided  for  automatically  return- 
ing the  blade  to  its  signaling  position  at  predetermined 
times.      (See    cut.) 

767,268.  Machine  for  Covering  Wire  with  Rubber 
or  the  Like.  Conrad  Felsing,  Jr.,  Coepenick. 
Germany.  Application  filed  March  15,  1902. 
Renewed  June  8,   1904. 

In  grooved  rollers  for  covering  wire  with  rubber  or 
the  like  are  two  lateral  flanges  and  a  series  of  grooved 
disks  disposed  between  the  lateral  flanges,  each  in- 
dividual disk  being  formed  of  a  projecting  annular  sur- 
face, to  each  side  of  which  is  adjacent  an  annular  conge 
or  concave   quarter-round. 

767,27^,.  Insulating  Rail  Joint.  Percy  Holbrook.  New 
,  York,  N.  Y.,  assignor  to  the  Weber  Railway 
Joint  Manufacturing  Company,  New  York,  N.  Y. 
Application  filed  November  13.   1903. 

Details  are  described. 

767,284.  Central-energy  System.  William  M.  Kelly 
and  Geary  E.  Truxell,  Greensburg,  Pa.  Appli- 
cation filed  May  20,  1903. 

A  movable  member  is  disposed  at  each  subscriber's  sta- 
tion and  is  free  to  occupy  normal  and  abnormal  positions, 
Normal-contact  mechanism  and  abnormal-contact  mechan- 
ism connect  with  the  movable  member  and  arc  controllable 
by  the  position  thereof,  another  member  being  connected 
with  the  movable  member  and  controllable  mo- 
mentarily thereby  while  moving  from  one  of  its 
positions  to  the  other.  A  power  circuit  is  connected 
with  the  last-mentioned  contact  mechanism  and  is  pro- 
vided with  an  electric  return.  There  are  lines  separate 
■  from  the  power  circuit  and  connected  with  all  of  the 
contacts,  the  power  circuit  being  also  connected  willi 
the  central  station  from  wliich  it  is  energized. 


767.350-  Method  of  Regulating  Electric  Motors. 
Johan  G.  V.  Lang,  London,  England,  assignor  of 
one-half  to  Edward  Hibberd  Johnson,  London, 
England.  Original  application  filed  January  20, 
1903.  Divided  and  this  application  filed  April 
19,  1904. 

The  method  of  regulating  regenerative  electric  motors 
consists  in  imparting  thereto  a  series  characteristic 
when  they  are  to  act  as  motors  for  driving  and  acceler- 
ating, and  in  imparting  thereto  a  shunt  or  compound 
characteristic  when  they  are  to  act  as  regenerative  brakes 
for  retarding  or  stopping. 

767.351-  Method  of  Regulating  Electric  Motors. 
Johan  G.  V.  Lang,  London,  England,  assignor 
of  one-halt  to  Edward  Hibberd  Johnson,  Lon- 
don, England.  Original  application  filed  Feb- 
ruary I,  1904.  Divided  and  this  application  filed 
April  30,  1904. 

The  field-windings  are  made  capable  of  acting  altehiat- 
ively  as  series  wmdings  when  the  motor  is  propelling 
and  accelerating  and  as  compound  or  shunt  windings 
when  the  motor  is  performing  its  braking  or  retarding 
function.  The  current  from  the  power  circuit  is  kept 
uninterrupted  while  the  change  in  the  character  of  the 
field    windings    is    being  effected. 

EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
August    10,    1904: 

368.190.  Art  of  Converting  Chemical  Energy  into  Electrical 
JCnergy.    W.  E.  Case,  Auburn,  N.  Y. 

368.191.  Galvanic  Cell.      W.   E.   Case,  Auburn,  N.    Y. 
368,195.       Electrical    Piano.      G.    F.    Dieckmann,    New    York, 

368,212.       Electric     Lock.       T.      B.      llornaday,     Indianapolis, 

Ind. 
368.317.        Printing     Telegraph.       J.      TI.     Linville,     PJiiladel- 

phia.    Pa.  J 

368,221.      Circuit    Changer.      C.    W.    ^[cDanieI,    KansBts    City, 

Mo. 
368,265.     Electromechanical     Brake.       G.     T.    Woods,    Cincin- 
nati, Ohio. 
368,284.  ■    Electric     Wire-clamp     Insulator.       T.     R.     Fletcher, 

Dayton,    O. 
368,375.       Means     for     Dissipating     Electricity     for     Printing 

Machines.      Lewis    E.    Batbrick,    Brooklyn.    N.    Y. 
368,321.       Battery    Connection    for    Electric    Conductors.       P. 

Bowe.  Jersey  City,   N.  J. 
368,342.     Telegraph  Key.      D.   Kuiihardt,  Aix.  Germany. 
168,40  s.       Electric    Rock    Drill.       H,     N.     Marvin,     Syracuse, 

N.  Y. 
368,406.       Electric    Rock    Drill.       fl.     N.     Marvin,     Syracuse, 

N.   Y. 
368,411.      Synchronal   Motor  for   Electrical  Typewriters.    J.  F. 

McLauchlin,   Philadelphia,   Pa. 
368,450.     Telegraphic  Transmitter.      W.   H.   Bloom,  Gait,   Til. 
368,541.      Printing  Telegraph.      IL  Mabaken.  Brooklyn,   N.    Y. 
368,546.      Electric    Belt.      Alva   Owen,    St.    Louis,    Mo. 
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Space  Telegraphy  at  the  St.  Louis  Ex- 
position. 

Among  expositions  the  Louisiana  Purchase  Expo- 
sition may  be  characterized  as  the  first  to  present 
in  an  adequate  and  coniprehersive  way  the  art  of 
space  lelegrapliy.  While  much  work  has  been  suc- 
cessfully accomplished  in  transmitting  messages  over 
water,  very  little  has  been  done  to  investigate  the 
conditions  which  obtain  on  land.  The  World's  Fair 
has  made  St.  Louis  a  center  for  all  that  is  new  in 
eiectxical  apparatus,  and  for  this  reason  the  city, 
although  tar  inland,  is  now  the  location  of  the  largest 
and  the  greatest  number  of  space-telegraph  stations. 

An  effort  is  making  to  communicate  by  "wireless" 
from  Chicago  to  St.  Louis  with  good  prospects  of 
success.  Already  the  De  Forest  people  are  main- 
taining a  service  between  St.  Louis  and  Springfield, 
III.,  and  it  is  said  that  a  large  and  powerfully  equipped 
station  is  under  construction  in  Chicago.  The  long- 
distance sta;ion  in  St.  Lcuis  (see  Fig.  i)  is  located 
on  Art  Hill,  the  highest  point  in  the  World's  Fair 
grounds.  A  wooden  mast  2io.feet  high  has  been  erected 
and   properly  guyed.     The  arrangement  of  antenna 


leans  Flaza.  This  tower  (shown  in  a  night  view 
in  Fig.  4)  is  300  feet  in  height  and  equipped  "with  two 
express  electric  elevators.  The  elevators  are  in  con- 
slant  operation  and  a  steady  stream  of  visitors  to 
the  top  of  the  tower  shows  the  keen  popu'ar  interest  in 
space  telegraphy  as  well  as  an  appreciation  of  the 
magnificent  opportunity  which  the  De  Forest  Com- 
pany has  given  the  public  for  obtaining  a  birdseye 
view  of  the  main  picture  of  the  fair. 

The  space-telegraph  station  on  this  tower  is  placed 
upon  the  100-foot  platform  far  above  the  building 
tops  and  overlooking  the  beautiful  expanse  of  For- 
est Park.  The  walls  of  this  station  are  made  entirely 
of  glass,  and  visitors  there  are  afforded  a  fine  view 
in  the  direction  of  St.  Louis  over  the  distant  buildmg 
tops,  where,  lost  in  the  maze  of  the  city  smoke,  are 


covered  with  incandescent  lamps,  over  3.500  being 
used  in  its  decoration.  At  night  its  tall  and  grace- 
ful outlines  stand  out  conspicuously  far  above  all 
the  other  buildings,  even  overtopping  Festival  Hall. 
That  it  adds  much  to  the  beauty  of  the  illumination 
may  be  noted  from  the  picture,  which  shows  the 
tower  and  its  surroundings  at  night. 

The  De  Forest  Company  makes  three  exhibits  in 
the  Government  Building.  It  is  significant  that  out 
of  nearly  8cc,ooo  patents  which  have  been  issued  by 
the  United  Slates  Patent  Office,  but  seven  were 
chosen  to  be  represented  at  the  World's  Fair.  Of 
these  seven  space  telegraphy  probably  commands  the 
most  popular  interest,  as  demonstrated  by  the  throngs 
around  the  De  Forest  exhibit.  The  key.  the  trans- 
former, the  Leydon  jars,  the  helix,  the  spark  gap 
ard  the  antenra  cable  are  all  shown  in  the  exhibit, 
which  is  illustrated  in  Fig.  3. 

In  the  Government  Building  the  original  source  of 
power  is  25-cycIe  alternating  current.  The  De  Forest 
coil,  being  of  open  cord  type,  will  not  operate  satis- 
factorily on  this  low  frequency.  A  Wagner  motor- 
generator  of  one  kilowatt  capacity  is  therefore  used, 
transforming    from    2s   to   60   cycles,    no  being   the 


Fig.  I.     Long-distance  Station  on  .Art  Hill. 


at  this  station  is  interesting.  Strung  along  a  4.0-foot 
cross-arm  hangs  a  horizontal  wire,  ^rom  which  20 
verticals  are  suspended.  (These  are  lost  in  the 
picture.)  These  antenna  wires  average  250  feet  in 
length  and  are  bowed  out  from  the  m.ast  a  great 
distance  by  means  of  cord  spreaders.  The  antennas 
enter  the  roof  of  the  building  in  tw^o  halves  of  10 
wires  each.  The  receiving  antennse  are  entirely  dis- 
tinct from  this.  W'ithin  the  building,  which  is  20 
by  40  feet,  the  visitor  sees  only  the  operating  table, 
the  relay  keys  and  receiving  instrument-  The  ca- 
pacious transformer,  condensers  and  other  parapher- 
nalia are  concealed  in  a  separate  room.  Through  a 
window  in  the  partition,  however,  one  may  see  the 
dazzling  brilliancy  of  the  enormous  spark  which 
accom.panies  ever>-  signal.  This  spark  has  been  so 
successfully  muffied  as  to  be  scarcely  audible  outside 
of  the  building,  but  wdien  the  doors  of  the  muffler 
arc  opened  one  hears  a  roar  which  rivals  the  can- 
nonading at  the  Boer  War  Show  near  bj-. 

Messages  have  already  been  sent  from  this  sta- 
tion to  Springfield.  111.,  where  the  signals  are  heard 
in  tlie  telephone,  with  a  sound  which  one  operator 
describes  is  '"like  the  rattling  of  stones  in  a  tin  pail.'' 
Overland  service  with  Chicago  and  Kansas  City  only 
awaits,  it  is  asserted,  the  completion  of  similar  masts 
at  those  two  cities. 

The  De  Forest  Company  has  on  the  World's  Fair 
grounds  io  operative  sets  of  instruments,  represent- 
ing seven  distinct  and  separate  stations,  aggregating 
an  outlay  for  exhibition  purposes  alone  of  over 
Sico.oco.  Most  prominent  of  all  and  taller  than  any 
other  structure  upon  the  grounds  stands  the  De 
Forest    Observation    Tower  at   the   entrance   to   Or- 
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the  masts  of  the  tw'O  downtown  newspaper  stations, 
whither  wireless  press  dispatches  are  being  continu- 
ously sent.  The  St.  Louis  Post-Dispatch  and  the 
St.  Louis  Star  receive  regular  news  service  from 
this  station.  From  3,000  to  5,000  w^ords  of  "press" 
are  transmitted  daily  at  the  rate  of  25  to  35 
words  per  minute,  deta:iling  sluch  WorM's  Fair 
new'S  as  the  newspaper  reporters  can  collect  upon 
the  fair  grounds.  The  downtown  operators  are 
located  in  the  composing  rooms  of  the  newspapers 
and  are  said  to  hand  the  copy  '*hot  from  the  wire- 
less" directly  over  to  the  linotype  operator. 

In  this  station  the  antenna  wires  lead  up  to  a  gaff 
extending  from  the  roof  of  the  tower,  a  distaiice 
of  200  feet.  The  power  supply  at  the  tower  is  500 
volts  direct  current.  A  /O-horsepower  motor-gener- 
ator transforms  this  to  240  volts  direct  current, 
which  is  supplied  to  the  elevator  motors.  On  the 
lOO-foot  platform  a  240-volt  motor  drives  by  belt  a 
two-kilowatt.  60-cycle.  i  to-voli  genciaiov  This  volt- 
age is  used  for  the  w-ireless  transmitter.  It  is  aston- 
ishing to  note  the  speed  with  which  the  ordinary 
Morse  key  of  the  transmitter  can  cut  up  this  60- 
cycle  current  into  the  dots  and  dashes  of  the  telegraph 
code.  A  speed  of  transmission  fully  equal  to  any 
attained  on  land  wire  is  said  to  be  maintained  at 
this  space-telegraph  station.  Notwithstanding  the 
fact  that  the  steel  structure  of  this  tower  renders 
it  not  at  all  well  suited  for  space-telegraph  trans- 
mission, yet  messages  have  been  received  from  this 
station  as  far  as  Springfield,  111.,  an  air-line  distance 
of  105  miles,  entirely  overland.  Were  this  tow-er  of 
W'ood.  Dr.  Lee  De  Forest  says,  a  considerably  greater 
distance   could   be   attained.     The   wireless   tower   is 


"Wireless"  Observation  Station  at  Night. 


voltage  in  each  case.  Through  the  transformer  the 
voltage  is  raised  to  20,000,  which  is  in  series  with  a 
condenser  having  0.013  microfarad  capacity',  the  spark 
gap,  the  helix  and  the  antennse.  In  the  same  building 
the  United  States  Signal  Corps  has  two  De, Forest 
sets  in  operation  and  messages  may  be  received  either 
from  the  tower  or  the  Patent  Office  station. 

In  addition  to  the  above-mentioned  stations  the  De 
Forest  Company  exhibits  in  the  Transportation  and 
Electricity  Building  wireless-telegraph  automobiles, 
one  of  which  is  shown  in  Fig.  2.  These  have  been 
used  successfully  in  sending  stock  quotations  from 
the  New  York  curb  (Wall  Street)  to  the  brokers' 
offices  near  bj'.  All  in  all,  one  will  seek  far  to  find 
a  new  invention  which  has  been  demonstrated  and 
exhibited  more  thoroughly  and  conscientiously  and 
W'ith  so  lavish  an  expenditure  of  money  as  is  the 
De  Forest  space-telegraph  system  at  the  Louisiana 
Purchase  Exposition. 


It  is  said  that  the  largest  station  for  space  teleg- 
raphy yet  erected  will  be  completed  at  Pisa,  Italy,  in 
September.  The  buildings  will  be  entirely  of  stone. 
.A.S  it  will  take  some  time  to  put  the  machinery  and 
apparatus  in  place,  the  station  will  probably  not  be 
ready  for  transmitting  and  receiving  messages  before 
the  beginning  of  next  year.  The  station  will  be 
called  Collano.  It  is  designed  to  establish  wireless 
telegraphic  communication  from  there  with  Great 
Britain,  Holland,  the  L'nited  States  and  Canada,  as 
?lso  with  vessels  in  the  Mediterranean,  the  Baltic 
Sea.  the  Red  Sea  and  the  Atlantic  and  Indian 
oceans.  Lately  two  Marconi  stations  have  also  been 
completed  on  the  coast  of  Montenegro  and  are  now 
in  working  order. 
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Alternating-Direct  Working  with    Com- 
pensated   Motors   on    Ballston 
Electric  Railway. 

Almost  exclusively  electric  railways  are  operated 
by  direct-current  motors  with  a  trolley  voltage  of 
about  550  to  600  volts.  For  heavy  service  and  ex- 
tended systems  the  cost  of  copper  required  at  this 
voltage  becomes  a  serious  item,  and  for  some  time 
there  has  been  felt  the  need  of  a  higher  trolley  volt- 
age. The  possible  use  of  alternating  current  for  the 
trolley  would  admit  of  a  higher  voltage  than  is 
possible  with  direct  current,  as  the  voltage  could 
be  reduced  by  a  transformer  on  the  car  to  the  poten- 
tial required  by  the  motors.  The  development  of 
large  power  stations  and  transmission  systems  has 
been  principally  with  alternating  current,  requiring 
rotary  converters  or  other  transforming  devices  for 
changing  the  ahernaling  current  into  direct  cuirent 
suitable  for  the  operation  of  electric  railways.  Ob- 
viously there  would  be  a  great  advantage  in  a  rail- 
way-motor equipment  that  could  be  operated  from 
an  alternating-current  high-voltage  trolley  and  with- 
out the  necessity  of  intermediate-commulating  de- 
vices. Such  an  alternating-current  equipment  would 
offer  a  further  advantage  if  it  could  be  operated  both 
on  alternating  extensions  of  existing  systems  and 
also  on  the  direct-current  trolley  where  the  latter 
is  already  installed. 

For  several  years  electrical  engineers,  both  at  home 
and  abroad,  have  been  working  on  this  problem. 
One  type  of  alternating-current  equipment  suitable 
for  general  traction  work,  developed  by  the  staff  of 
the  General  Electric  Company,  is  of  particular  inter- 
est and  is  descril)ed  herewith. 

The  activity  displayed  in  Europe  in  adapting  ihc 
three-phase  alternating-current  motor  to  the  condi- 
tions of  railway  service  has  never  been  fully  shared 
by  American  engineers,  due  to  the  limitations  of  the 
multiphase-induction  motor.  The  development  of  the 
single-phase  commutator  motor  and  its  inherent  fit- 
ness for  traction  work  has  created  wide  attention 
among  railway  interests,  and  work  of  a  practical 
nature  has  been  actively  pushed  on  both  sides  of 
the  Atlantic.  Considerable  interest  therefore  at- 
taches to  the  operation  in  regular  service  by  the 
Schenectady  Railway  Company  of  single-phase  alter- 
nating-current motors  on  its  Ballston  extension.  This 
is  the  first  instance  in  this  country,  it  is  believed,  of 


FIG.     I.       COMPENSATED    A.    C.     MOTOR    USED    ON    BALLSTON 
RAILWAY. 

an  alternating-current  road  in  regular  service  carry- 
ing passengers,  and  its  commercial  possibilities  are 
largely  due  to  the  fact  that  the  motors  operate  with 
alternating-current  power  outside  city  limits  and 
with  direct-current  power  within  the  city  limits. 

The  alternating-current  motor  as  developed  by  the 
General  Electric  Company  and  installed  on  the  Ball- 
ston line  is  of  the  "compensated"  type,  so  narr.ed  on 
account  of  the  character  of  the  field  winding,  which 
fully  neutralizes  or  compensates  for  the  armature 
reaction.  Both  the  compensated  motors  and  control 
arc  adapted  for  operation  on  the  2.000-voU  alternat- 
ing-current trolley  between  cities  and  the  standard 
600-volt  direct-current  trolley  in  Schenectady.  This 
ability  of  the  compensatcd-motor  equipments  to  run 
over  tracks  equipped  with  either  alternating-current 
or  direct-current  trolley  makes  their  field  of  applica- 
tion very  broad,  as  the  cars  can  secure  all  the  benefit 
of  running  over  existing  city  tracks  without  in  any 
way  sacrificing  their  running  qualities  upon  suburban 
sections  equipped  with  alternating-current  irolU-y. 

The  altcniating-cnrrent  motor  with  its  inherent 
advantages  of  high-voltage  distribution  is  particu- 
larly adapted  to  replace  the  steam  locomotive  on 
either  high-speed  passenger  or  heavy-freight  haulage 
work;  and  as  the  compensated  type  of  motor  is  per- 
fectly adapted  to  operate  on  both  alternating-current 
and  direct-current  trolley,  the  alternating-current 
motor  must  be   considered  a  large   factor   in   future 


suburban-railway  systems.  The  compensated  motor 
{  Fig.  I )  is  essentially  a  variable-speed  motor,  difler- 
ing  in  this  respect  from  the  multiphase-induction 
motor,  whose  constant-speed  characteristics  proved  so 
serious  a  handicap  to  its  successful  adoption  in  rail- 
way work.  The  speed-torque  characteristic  of  the 
compensated  motor  is  very  similar  to  that  of  the 
direct-current  series  motor,  while  its  commutating 
qualities  and  method  of  control  prove  equally  satis- 
factory. 

On  the  Ballston  extension  of  the  Schenectady  rail- 
way advantage  is  taken  of  the  ability  of  the  com- 
pensated motor  to  operate  with  either  alternating  or 
direct  current.  The  extension  is  15.5  miles  in  length, 
including  3.9  miles  of  city  running  in   Schenectady 


current  of  city  systems  no  general  necessity  appears 
to  exist  for  a  low-voltage  alternating-current  trolley. 
The  form  of  alternating-current  trolley  adopted 
for  the  Ballston  line  is  well  adapted  to  the  require- 
ments of  steam  roads  where  the  local  service  is 
taken  care  of  electrically  and  through  passenger  and 
freight  handled  by  steam  locomotives  pending  a  com- 
plete change  to  electrical  operation.  The  trolley 
wire  and  insulators  being  off-center  are  not  exposed 
to  the  gases  of  the  locomotive  exhaust  with  conse- 
quent deterioration,  and  furthermore  a  catenary  con- 
struction placed  off-center  can  be  hung  much  lower 
than  a  standard-center  wire  without  interfering  with 
brakemen  on  freight  cars.  A  low-running  trolley  at 
the   side   of  the  car  is  also  preferable   in   main-line 
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FIG.     2.       SINGLE-PHASK    RAILWAY    DISTRIBUTION    WITH    SINGLE-PHASE   TRANSMISSION. 


over  tracks  equipped  with  direct-current  trolley.  The 
interurban  section  is  double-track  on  private  right-of- 
way  60  feet  wide,  laid  with  75-pound  T  rail,  gravel- 
ballasted,  with  maximum  grade  of  1.8  per  cent.  Spe- 
cial attention  has  been  given  to  the  high-speed  possi- 
bilities of  the  road  and  no  curve  exceeds  4^4  degrees.- 

Center-pole  bracket  construction  (Fig.  3)  is  used, 
there  being  two  brackets  supporting  the  two  600-volt 
direct-current  trolley  wires  and  a  cross-arm  support- 
ing the  two  2,200-voIt  alternating  current  trolley 
wires.  The  Ballston  extension  has  been  operated  for 
several  months  with  direct-current  equipments,  and 
their  operation  being  continued  in  part  necessitated  an 
additional  set  of  trolley  wires  for  the  alternating- 
current  equipments  which  would  not  interfere  with 
the  direct-current  trolleys.  The  center  poles  are  34 
feet  high  and  are  spaced  100  feet  apart,  the  alter- 
nating-current and  direct-current  trolley  wires  being 
No.  000  grooved  section,  with  no  feeders  for  the 
alternating-current  trolley  and  with  a  500,000  circular- 
mil  feeder  reinforcing  the  direct-njrrent  trolley.  The 
direct-current  trolley  conforms  to  standard  bracket 
construction  and  presents  no  unusual  features,  while 
the  alternating-current  trolley  wire  is  suspended 
from  a  three-eighth-inch  steel  catenary.  The  alter- 
nating-current trolley  is  clipped  to  the  catenary 
midway  between  poles  and  the  catenary  in  turn  is 
hung  over  porcelain  insulators  on  wooden  cross-arms, 
the  whole  forming  a  construction  of  great  flexibility, 
with  the  further  advantage  of  providing  excellent 
insulation  with  standard  porcelain  insulators  and 
eliminating  the  span  wires  adjacent  to  the  trolley 
wire,  thereby  preventing  the  pole  catching  should  the 
trolley  w^heel  leave  the  wire.  This  method  of  trolley 
construction  is  well  adapted  to  high-potential  high- 
speed work  in  both  its  electrical  and  mechanical 
features. 

With  the  alternating-current  system  using  a  trol- 
ley and  track  return  there  is  an  inductive  drop  in 
the  trolley  and  rails  with  an  additional  loss  in  the 
latter  case,  due  to  eddy  currents  and  hysteresis. 
Measurements  made  upon  the  Ballston  line  indicate 
an  apparent  trolley  resistance  of  1.3  times  the  ohmic 
resistance  and  a  rail  resistance  of  6.55  times  the 
ohmic  resistance. 

Comparative  Alternating-current  and  Direct-cur- 
rent Resistance  of  Trolley  and  Tragic 
PER  Mile  of  Circuit. 

D,  C.      A.  C.  Resistance     Ratio 
Resistance.      25  Cycles.  A.C.-^D.C. 

Two  trolleys  in  series 0.318  ohm         0.417  ohm  1.31 

One  trolley  and  double  track. 0.167  ohm  0.259  ohm  1.55 

Two  trolleys  and  double  tracko.088  ohm  0.155  ohm  1.76 

Double  track  alone 0.0174  ohm        0.114  ohm  6  55 

The  resistance  of  the  alternating-current  trolley 
wire  is  somewhat  reduced  by  the  steel  catenary  in 
parallel  with  it.  The  alternating-current  trolley  wires 
are  five  feet  apart  and  16.5  feet  above  track,  while 
the  four  75-pound  track  rails  are  tied  together  every 
1.500  feel.  The  increased  resistance  with  alternat- 
ing current  is  a  serious  factor  in  low-voltage 
alternating-current  city  systems,  but  since  the  com- 
pensated    motor     operates     well      with     the     direct 


operation,  as  it  conforms  better  to  the  clearance  dia- 
gram of  such  roads  without  calling  for  too  great  a 
change  in  height  of  the  trolley  wheel  or  bow.  The 
trolley  suspension  adopted  on  the  Ballston  line  there- 
fore aft'ords  valuable  experience  w-ith  a  form  of 
construction  adapted  to  the  requirements  of  elec- 
trically converted  steam-operated  lines. 

The  present  sub-station  of  the  Schenectady  railway 
is  temporarily  located  at  Ballston  Lake.  This  sub- 
station is  operated  from  the  distributing  system  of 
the  Hudson  River  Power  Company,  but  owing  to 
the  fact  that  this  system  operates  at  40  cycles,  it 
became  necessary  to  introduce  a  frequency-changing 
device,  and  an  inverted  converter  operated  from  the 
sub-station  direct-current  bus  bars  afforded  the  most 
ready  means  of  obtaining  25-cycle  current.  The 
permanent    sub-station    will    be    erected    at    Ballston 
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FIG.     3.       A.    C.     AND    D.    C.     OVERHEAD     CONSTRUCTION     ON 
BALLSTON    RAILWAY. 

and  the  inverted  converter  will  be  replaced  by  a 
motor-generator  set  which  will  give  better  regula- 
tion than  can  be  obtained  from  an  inverted  rotary 
converter.  The  sub-station  feeds  directly  into  the 
trolley  circuit  at  2,200  volts,  with  no  outside  trans- 
former sub-stations. 

Owing  to  the  fact  that  25-cycle  three-phase  gener- 
ators are  almost  universally  used  to  supply  rotary 
converters  in  existing  interurban-railway  systems, 
the  General  Electric  Company  has  adapted  both  the 
design  of  the  compensated-motor  and  the  alternat- 
ing-current distributing  system  to  operate  from  exist- 
ing 25-cycle  generating  stations.     As  the  alternating- 
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Fie.  4.     A.  C.  Motor  Car  Fig,  5.     Truck  Equipped  With  Two  Coinpensated  A.  C.  Motors. 

ALTERNATING-DIRECT   WORKING    WITH    COMPENSATED    MOTORS   ON    BALLSTON   ELECTRIC   RAILWAY. 


current  motor  is  single-phase,  a  single-phase  generat- 
ing and  distributing  sj-stem  commends  itself  on  ac- 
count of  its  simplicity'.  The  step-down  transformers 
maj-  be  tied  together  on  the  low-tension  side  through 
the  trolley  with  consequent  reduction  in  amount  of 
copper  refluired.  Each  sub-station  acts  as  a  reserve 
to  the  adjacent  one  and  a  transformer  may  be  cut 
out  without  shutting  down  a  trolley  section.  A 
standard  sub-station  layout  is  given  in  diagrammatic 
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FIG.    6.       CHARACTERISTIC    A.   C.    CURVES    OF    COMPENSATED 
MOTOR. 

form  in  Fig.  2,  showing  both  an  intermediate  and 
terminal  sub-station  fed  from  a  single-phase  source 
of  power. 

When  it  is  desired  to  make  use  of  or  install,  a 
three-phase  generator  to  take  care  of  the  operation 
of  rotary  converters,  induction  motors,  etc.,  the 
preferred  arrangement  to  balance  the  load  at  each 
sub-station  is  to  install  three-phase  two-phase  trans- 
formers, connected  two-phase  on  the  secondar}'  side 
and  feeding  separate  trolley  sections  from  the  two 
phases. 

The  car  (Fig.  4)  equipped  with  the  compensated 
motors  weighs  30.4  tons  total,  without  passengers, 
and  is  geared  for  a  maximum  speed  of  about  43  miles 
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an  hour  on  the  level.  It  has  a  32-foot  body,  is  43 
feet  over  all,  with  a  seating  capacity  of  44  passengers. 
The  body  is  mounted  upon  Brill  No.  27  trucks  hav- 
ing six-foot  wheel  base,  each  truck  carrying  two 
compensated  motors,  each  motor  equivalent  to  a  50- 
horsepower  direct-current  motor,  standard  railway 
rating.     (See  Fig.  5.) 

The  General  Electric  alternating-current  compen- 
sated motor  consists  of  an  annular  laminated-iron 
field,  with  a  distributed  winding  similar  to  that  of 
an  induction  motor,  and  an  armature  provided  with 
a  commutator  similar  in  general  mechanical  con- 
struction to  a  direct-current  railway-motor  armature. 
These  motors  are  wound  for  200  volts,  are  perma- 
nently connected  tuo  in  series,  and  are  fed  from 
the  400-volt  secondary  of  an  8o-kilowatt  air-blast 
step-down  transformer  carried  on  the  car.  The  dis- 
tributed character  of  the  field  winding  fully  com- 
pensates for  tlie  armature  reaction,  so  that  power 
factors  are  relatively  high  throughout  the  range  of 


are  equal  to  direct-current  running  in  meeting  the 
requirements  of  railway  work.  Unlike  the  multi- 
phase induction  motor,  with  its  practically  constant- 
speed  characteristic,  the  compensated  alternating- 
current  motor  varies  its  speed  with  the  load,  and 
is  thus  better  adapted  to  operate  trains  over  an  ir- 
regular profile.  The  commutation  of  the  compensated 
motor  is  said  to  be  equally  satisfactory  when  running 
alternating  current  or  direct  current,  and  this  good 
commutation  is  attributed  to  careful  electrical  and 
mechanical  design,  without  resorting  to  high-resist- 
ance leads  or  other  expedients  liable  to  give  trouble 
in  case  of  sustained  heavy  overloads. 

City  railway  systems  have  so  expanded  and  cover 
such  a  large  territory  as  to  make  it  objectionable, 
both  on  the  score  of  first  cost  and  complication,  to 
install  a  separate  alternating-current  trolley  at  re- 
duced potential  in  order  that  cars  equipped  with 
alternating-current  motors  may  benefit  from  run- 
ning over  city  streets  at  termini  and  en  route.  There 
is  a  comparatively  small  additional  expense  required 
to  adapt  alternating-current  equipments  to  run 
either  alternating  current  or  direct  current,  and  in 
the  case  of  the  Ballston  line  this  is  accomplished 
with  the  use  of  a  standard  K-28  direct-current  series- 
parallel  controller  (Fig.  8),  used  in  connection  with 
a  commutating  switch  to  change  field  connections, 
cut  out  step-down  transformer,  change  line  fuses, 
etc.  The  time  required  to  operate  the  commutating 
switch  is  but  a  few  seconds.  The  scheme  of  con- 
nections, both  in  diagrammatic  form  (Fig.  9)  and 
for  the  complete  car  wiring  (Fig.  10),  is  shown  in 
accompanying   draw  ings. 

The  commutating  switch  is  interlocked  with  two 
main  oil  switches,  one  being  in  the  high-tension  al- 
ternating current  and  the  other  being  in  the  direct- 
current  circuit,  this  interlocking  being  so  arranged 
that  only  one  switch  can  be  closed  at  a  time  and 
the  commutating  switch  can  only  be  thrown  when 
the  oil  switches  are  in  the  off  position.  Owing  to 
the  fact  that  the  alternating-current  trolley  construc- 
tion is  off-center,  while  the  standard  city  and  sub- 
urban trolleys  are  directly  overhead,  it  has  been  neces- 
sary to  provide  double  sets  of  trolleys,  one  for  al- 
ternating current  and  the  other  for  direct  current, 
hence  the  necessity  of  interlocking  the  oil  switches 
and  commutating  switch  to  prevent  trouble  should 
both  trolley  poles  accidentally  be  up  at  the  same 
time.  Where  center-wire  construction  is  used  on 
both  the  city  and  suburban  sections,  the  alternating- 
current  and  direct-current  trolley  wires  may  be  over- 
lapped for  a  short  distance  to  facilitate  changing 
from  one  trolley  to  the  other. 

With  equipments  operating  with  both  alternating- 
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FIG.  7. 


CHARACTERISTIC    D      C.    CURVES    OF    COMPENSATED 
MOTOR. 


FIG.    8.       CONTROLLER      (WITH     FRONT     CASING     REMOVED) 
USED    ON    BALLSTON    RAILWAY. 

Operation.  This  type  of  motor  is  so  designed  that 
at  the  free  running  speed  of  the  car,  which  is  the 
condition  most  frequently  met  with  in  suburban 
work,  the  power  factor  and  efficiency  are  nearly  at 
their  maximum  values.  A  high  power  factor  is  de- 
sirable, as  it  reduces  the  capacity  and  cost  of  the 
generating  and  distributing  systems,  and  more  espe- 
cially affects  a  material  improvement  in  the  regula- 
tion of  the  alternating-current  generators.  Unlike 
a  direct-current  system,  which  has  a  practically  con- 
stant potential  at  the  sub-station  bus  bars,  irrespective 
of  the  load,  the  drop  in  an  alternating-current  railway 
system  is  accumulative  up  to  and  including  generator 
and  engine  regulation.  It  is  desirable,  therefore,  to 
maintain  as  good  a  power  factor  as  is  consistent  with 
good  motor  design,  in  order  to  limit  the  total  drop 
of  the  system  to  a  -reasonable  amount. 

A  set  of  motor  characteristics  is  shown  by  Figs. 
6  and  7  for  both  alternating-current  and  direct-cur- 
rent running.  It  will  be  noted  that  the  speed- 
torque  characteristics  for  alternating-current  running 


FIG.    9. 
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D.    C.    AND    A.    C.     CAR-MOTOR    CONNECTIONS    ON 
BALLSTON    RAILWAY. 


curent  and  direct-current  power,  it  is  preferable  to 
utilize  the  standard  series-parallel  controller,  in  order 
to  minimize  weight  of  controlling  apparatus.  Such 
a  method  of  operation  will  not  give  quite  so  high 
efficiency  when  accelerating  with  alternating  current 
as  could  be  obtained  with  potential  control.  This 
difference  in  efficiency,  however,  is  very  small,  due 
partly  to  the  infrequency  of  stops  occurring  upon 
those  sections  of  the  road  equipped  with  alternating- 
current  trolley,  but  principally  due  to  the  flexible 
character  of  the  speed-torque  curve  of  the  alternating- 
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current  motor,  wliich  gives  a  high  efficiency  of  ac- 
celeration with  series-parallel  control. 

With  modern  suburban  cars,  especially  those 
equipped  with  train  control,  air  brakes,  air  compres- 
sors, etc.,  there  is  some  difficulty  in  suitably  locating 
the  proper  apparatus,  even  when  equipped  for  direct- 
current  running  only.  With  cars  equipped  for  both 
allemating-current  and  direct-current  nmning,  using 
series-parallel  controller,  there  will  be  required  but 
.slightly  more  space  and  weight  than  for  direct-current 
running  only.     Should,  however,  advantage  be  taken 


with  a  large  amount  of  motor-curve  acceleration. 
The  short  period  of  fractional  voltage  running  of 
alternating-current  motors  makes  the  method  of  their 
control  of  secondary  importance  and  largely  mini- 
mizes the  economy  of  potential  control  over  series- 
parallel  control. 

All  speed-time  nuis  taken  on  the  Ballston  line 
were  made  over  a  distance  of  1.6  miles  on  tangent 
level  track  at  an  average  speed  of  32  miles  per  hour, 
or  a  schedule  speed  of  29.5  miles  per  hour,  including 
15-sccond  stops.     The  compensated-motor  equipment 
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FIG.    10.       CAR    WIRING    FOR    A.    C.    AND    D.    C.    OPERATION    ON    BALLSTON    RAILWAY. 


of  the  slightly  better  efficiency  of  alternating-current 
potential  control,  such  cars  must  be  operated  alter- 
nating current  upon  both  suburban  and  city  sections 
with  the  resulting  disadvantages,  or  the  installation 
of  two  separate  controlling  systems  must  be  con- 
sidered, necessitating  a  considerable  increase  in 
weight  and  difficulty  in  providing  room  for  the  neces- 
sary apparatus. 

The  efficiency  of  the  potential  control  is  not  over 
two  or  three  per  cent,  higher  than  that  of  the  series- 
parallel  control,  but  the  use  of  the  latter,  permitting 
operation  both  alternating  and  direct  current,  secures 
the  advantage  of  the  higher  efficiency  of  the  motors 
when  running  direct  current  over  city  streets. 

For  locomotive  or  other  service,  where  no  necessity 
exists  for  operation  over  city  direct-current  systems, 
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FIG     12.      SPEED-TIME   CURVES   ON    BALLSTON    RAILWAY. 

the  potential  method  of  control  may  offer  advantages 
sufficiently  great  to  warrant  its  adoption. 

The  80-kilowatt  step-down  transformer  (see  Fig. 
ir )  is  air-cooled,  forced  draft  being  obtained  by 
motion  of  the  car  itself.  The  transformer  is  sus- 
pended below  the  car  floor,  and  all  primary  leading-in 
wires  are  carried  in  brass  tubing,  which  is  grounded. 
Car  lighting  and  heating  is  effected  from  the  direct- 
current  trolley  in  the  standard  manner,  and  from 
the  alternating-current  trolley  from  the  secondary 
of  the  transformer.  Trolley  poles  and  wheels  are  of 
standard  design,  the  alternating-current  trolley  pole 
being  somewhat  shorter,  as  this  wire  is  lower  than 
the  direct-current  trolley.  The  base  of  the  alternat- 
ing-current trolley  is  treated  with  vacuum  compound 
and  further  insulated  from  the  car  Imdy  by  composi- 
tion insulators.  The  air  compressor  for  the  brakes 
and  whistle  is  operated  by  a  compensated  motor 
which  operates  from  both  alternating-current  and  di- 
rect-current circuits. 

It  is  instructive  to  compare  the  performance  of 
the  compensated-motor  equipment  when  operated  with 
alternating  current  and  direct  current.  A  set 
of  speed-time  runs  is  shown  in  Figs.  12  and  13,  taken 
over  the  same  stretch  of  track  with  alternating  cur- 
rent and  repeated  with  direct  current.  The 
direct-current  speed-time  and  ampere-time  curves 
are  typical  and  require  no  particular  comment.  The 
alternating-current  run  taken  under  exactly  similar 
conditions  over  the  same  track  illustrates  what  can 
he  expected  from  series-parallel  control  with  com- 
pensated motors.  The  rate  of  acceleration  is  some- 
what lower  in  the  alternating-current  run.  hence  re- 
quiring the  application  of  power  up  to  and  moment 
of  braking.  The  shape  of  the  speed-time  curve  also 
is  characteristic  of  alternating-current  motor  work, 
that  is.  a  comparatively  short  time  on  the  controller 


has  thus  demonstrated  its  ability  to  make  as  high- 
schedule  speed  as  any  suburban  road  now  operating 
direct-current  equipments  under  like  conditions.  The 
following  constants   apply  to   both   sets  of  runs; 

Comparative  Alternating-current  and  Direct- 
current  Runs. 

D.  c.  A.  c. 

Length  of  run 1.6  miles  1.6  miles 

WeiKht  of  car ■  31.55  tons  31 -55  tons 

Time 180        seconds  180         seconds 

Average  current  power  on 229        amperes  346        amperes 

Averaee  voltage 606  425 

Volt   amperes    full     speed   on 

level 98  110 

Volt  ampere-hours  per  ton-mile 

of  given  run 86.3  125.5 

Average  speed 32  m.  p.  h.        32  m.  p.  h. 

Schedule    speed    including    15 

seconds  stop 29.5  m.  p.  h.  29.5  m.  p.  h. 

The  lower  volt-ampere-hours  per  ton-mile  of  the 
direct-current  run  is  partly  due  to  the  better  effi- 
ciency and  power  factor  of  the  compensated  motor 
when  run  direct  current,  and  partly  due  to  the  some- 
what higher  rate  of  acceleration,  permitting  some 
coasting,  and  resulting  in  a  more  efficient  speed-time 
curve.  The  difference  in  volt-amperes  between  al- 
ternating current  and  direct  current  depends  upon 
the  length  of  a  given  run,  and  the  values  approach 
each  other  more  nearly  with  a  run  of  greater  length. 
It  will  be  noted  that  the  compensated  motors  run  the 
car  at  practically  the  same  speed  with  200  volts  per 
motor  alternating  current  and  300  volts  direct  current. 
This  uniform  speed  is  obtained  by  series-paralleling 
the  fields,  as  shown  in  the  diagram  of  connections. 

The  operation  of  the  Ballston  compensated-motor 
equipments  will  be  watched  by  railway  engineers  with 
much  interest,  as  their  success  will  demonstrate  the 
fitness    of    the   alternating-current    motor    for    heavy 


tor  is  opportune,  as  steam-railroad  managements 
throughout  the  country  are  displaying  great  activity 
in  acquiring  competing  electric  roads  and  in  elec- 
trically equipping  portions  of  their  systems  now  op- 
erating at  a  loss  with  steam  locomotives.  The  com- 
pensated motor  is  well  qualified  to  meet  the  condi- 
tions of  local  passenger  service,  as  demonstrated  by 
its  operation  on  the  Ballston  line,  and  holds  out 
the  promise  of  much  larger  possibilities  in  the  di- 
rection of  direct  competition  with  the  steam  loco- 
motive in  main-line  work. 

Data    of    Ballston    Alternating-current-Direct- 
current  Railway. 

Total   length   of  line — 15.5   miles. 

Length  city  running — 3.9  miles. 

Length  interurban  portion — 11. 6  miles. 

Width   private   right-of-way — 60  feet. 

Weight  of  rail — 75  pounds,  T ;  double  track. 

Maximum   grade — 1.8  per   cent. 

Maximum  curvature — 4^,4  degrees. 

Height  of  center  poles — 34  feet. 

Spacing  between  poles — 100  feet. 

Size  trolley  wire  alternating  current  and  direct  cur- 
rent— No.  000. 

Alternating-current  trolley  suspended  from  three- 
eighths-inch  steel  catenary. 

Ohmic  resistance  trolley  per  mile  circuit — 0.318  ohm. 

Apparent  resistance  trolley,  25  cycles — 0.417  ohm. 

Ohmic  resistance  one  trolley  and  double  .  track — 
0.167  ohm. 

Apparent  resistance  one  trolley  and  double  track, 
25  cycles — 0.259  ohm. 

Distance  between  alternating-current  trolleys — five 
feet. 

Distance  between  trolley  and  track — 16.3  feet. 

Potential  of  trolley,  alternating  current — 2,200  volts 
at  sub-station. 

Total  weight  of  car  without  passengers — 30.4  tons. 

Maximum  speed  alternating  current  and  direct  cur- 
rent— 43  miles  per  hour. 

Length  of  car  body — 32  feet. 

Length  over  all — 43  feet. 
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FIG.    13.       SPEED-TIME    CURVES    ON    BALLSTON    RAILWAY. 

Seating  capacity — 44  passengers. 

Length  wheel  base — six  feet. 

Style  truck,  Brill— No.  27. 

Equipment — four  G.  E.  A. -604  compensated  mo- 
tors. 

Each  motor  equivalent  to  50-horsepower  direct-cur- 
rent motor,  standard  rating. 

Voltage  per  motor — 200  volts  alternating  current, 
300  volts  direct  current. 

Motors  connected  permanently  two  in  series. 

Type  of  controller — K-28  standard  series-parallel 
controller. 


FIG.    II.       VIEWS    OF    STEP-DOWN    TRANSFORMER    AS    USED    ON    CAR    OF    BALLSTON    RAILWAY. 


suburban  and  interurban  mixed  service.  The  com- 
pensated motor,  having  demonstrated  its  fitness  for 
traction  work,  opens  up  possibilities  in  converting 
main-line  steam  roads  which  were  closed  to  the 
direct-current  motor  and  rotary-converter  combina- 
tion on  the  score  of  first  cost  and  cost  of  operation. 
The  form  of  trolley  suspension  used  on  the  Ballston 
line  is  capable  of  being  operated  at  more  than  2,000 
volts,  which,  together  with  its  excellent  mechanical 
construction,  helps  to  solve  the  question  of  current 
collection  of  heavy  units  at  high  speeds.  The  com- 
mercial  development  of  the  alternating-current  mo- 


Two  alternating-current  and  two  direct-current 
trolleys  per  car. 

Length  of  specimen  mn — 1.6  miles. 

Average  speed,  not  including  stops — 32  miles  per 
hour. 

Volt-ampere-hours  per  ton-mile — direct  current, 
4^350;  alternating  current,  6,330. 


The  compensated-motor  equipment  of  the  Ballston 
division  of  the  Schenectady  railway  described  in 
the  foregoing  article  was  exhibited  to  a  party  com- 
posed largely  of  technical  journalists  on  August  igth. 


August  27,   1904 

The  visitors  were  first  taken  from  New  York  to 
Schenectady  in  a  special  car  attached  to  the  8:45 
a.  m.  train  on  the  New  York  Central.  They  were 
then  given  a  ride  from  Schenectady  to  Ballston  and 
return  on  a  car  having  the  new  alternating-direct 
equipment.  An  interesting  demonstration  was  given 
of  how  the  compensated-motor  system  permits  of 
changing  from  a  direct  current  within  city  limits  to 
an  alternating  current  without  the  slightest  incon- 
venience, or  interference  with  the  movement  of  the 
car.  Indeed,  without  being  told  of  it,  no  one  would 
know  that  such  a  change  had  been  made. 

The  New  York  party  was  in  charge  of  E.  H.  Mul- 
lin  of  the  General  Electric  Company  and  J.  K.  Le 
Baron,  editor  of  the  Four-track  News  of  the  New 
York  Central  Railroad  Company.  It  consisted  of  the 
following-named  gentlemen :  H.  W.  Blake,  Street 
Railway  Journal;  John  Goodell,  Engineering  Record; 
A.  S.  McAllister.  Electrical  World  and  Engineer; 
\\*.  H.  Brown,  Electrical  Review ;  Angus  Sinclair, 
Locomotive  Engineering:  John  Hill.  Power  and 
American  Machinist ;  M.  L.  Godkin,  Western  Elec- 
trician;  A.  V.  Wright,  Locomotive  Engineering;  C. 
Ducas,  Railroad  Gazette ;  F.  H.  Fayant.  Wall  Street 
Journal ;  S.  E.  Cole,  The  Engineer ;  F.  E.  Schmidt, 
Engineering  News ;  C.  B.  Fairchild,  Jr.,  Street  Rail- 
way Review;  Isaac  White,  New  York  World;  C.  J. 
Allen,  New  York  Globe ;  Harry  Voght.  New  York 
Commercial ;  L.  R.  Pomeroy,  General  Electric  Com- 
pany. At  Schenectady  the  new^spaper  men  were 
joined  by  additional  representatives  of  the  General 
Electric  Company,  including  General  Eugene  Griffin, 
first  vice-president ;  Professor  C.  P.  Steinmetz.  elec- 
trician ;  William  B.  Potter,  engineer  railway  depart- 
ment; J.  G.  Barry,  W.  I.  Slichter.  A.  H.  Armstrong, 
E.  H.  Anderson,  E.  F.  Peck,  and  Messrs.  Priest  and 
Green. 


The  Steam  Turbine  and  Its  Uses.* 

By  E.  C.  Crocker. 

The  value  of  the  steam  turbine  is  based  not  only 
on  its  efficiency  but  also  on  the  first  cost  as  com- 
pared with  the  engine  to  do  a  like  service,  the  mini- 
mum amount  of  floor  space  required,  light  founda- 
tions, the  minimum  amount  of  attention  and  the 
simplicity  of  its  operation. 

The  turbine  which  I  shall  describe  is  built  on  the 
principle  of  expanding  steam  in  a  diverging  nozzle 
down  to  a  given  pressure  where  it  impinges  on  the 
first  set  of  blades  or  buckets  fastened  to  a  revolving 
disk.  It  is  then  received  by  a  stationary  set  of  guides 
which  further  expands  the  steam  and  directs  the  flow 
on  to  a  second  set  of  blades  or  buckets  fastened  to 
a  second  revolving  disk,  and  so  on  successively  until 
the  steam  is  delivered  to  the  exhaust  in  nearly  a 
stationar}'  condition. 

After  a  number  of  experiments  on  making  noz- 
zles to  get  as  nearly  a  true  expansion  as  possible, 
following  the  curve  line  of  the  steam,  I  decided  that 
the  best  method  was  to  cast  a  solid  bronze  ring 
and  cut  the  diverging  nozzles  out  of  the  face  of 
this  ring.  Thus,  instead  of  a  nozzle  w^th  straight 
walls,  we  have  one  which,  while  following  the  ex- 
pansion of  steam,  at  the  same  time  follows  the  circle 
of  the  ring,  thereby  following  very  nearly  the  natural 
curve  line  of  expanding  steam.  An  automatic  ma- 
chine has  been  made  for  cutting  these  nozzles,  and 
after  this  operation  has  been  made  and  the  ring 
turned  off  another  solid  bronze  ring  is  shrunk  on 
to  the  outside,  thereby  closing  up  the  side  of  the 
nozzle  and  making  it  complete. 

This  nozzle  ring  is  then  set  into  a  circular  steam 


WARREN-CROCKER     TURBINE. — CASE      OF      TURBINE,      WITH 

DISKS    MOUNTED    ON    SHAFT    AND     GUIDE 

RINGS    ASSEMBLED. 

chamber,  forming  one  of  the  walls  of  the  chamber, 
and  it  is  so  arranged  that  when  the  steam  discharges 
from  the  chamber  it  blows  on  to  the  buckets  ar- 
ranged around  a  circular  disk,  and  as  these  nozzles 
follow  each  other  around  the  complete  circle  the 
entire  set  of  buckets  is  filled  with  steam,  when  the 
turbine  is  working  at  its  maximum  load.  An  auio- 
matic  arrangement  is  provided  whereby  one  or  more 
nozzles  are  automatically  cut  on  or  off,  as  any 
variation  of  the  load  may  require,  thereby  giving 
the  turbine  an  efficiency  at  part  load  which  is  very 
nearly  equal  to  the  full-load  efficiency.  By  this 
method  of  control  the  steam  is  never  throttled  except 
on  the  nozzle  that  the  governor  is  operating  on,  the 

I.  A  paper.  sHehtly  abridged,  read  before  the  Ohio  Electric 
Light  Association,  on  August  17.  iqo4.  The  turbine  described  is 
new  and  is  kno\%-n  eis  the  Warren-Crocker  steam  turbine. 
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rest  of  the  nozzles  being  either  entirely  closed  or 
doing  a  maximum  amount  of  work.  It  is  very  essen- 
tial to  get  the  correct  shape  of  nozzles  in  order  to 
get  the  highest  degree  of  efficiency  from  the  tur- 
bine, and  it  is  also  essential  that  the  buckets  and 
guide  vanes  should  be  made  of  the  proper  radius 
and  angle,  and  they  should  be  so  proportioned  that 
the  reaction  of  the  steam  shall  counterbalance  the 
end  thrust  due  to  the  difference  of  pressure  between 
the  first  set  of  buckets  and  the  exhaust  end  of  tur- 
bine. These  should  be  so  proportioned  that  there 
should  be  a  slight  amount  of  thrust,  which  a  good 
thrust  bearing  can  easily  take  care  of. 

The  speed  of  the  turbine  is  regulated  by  a  cen- 
trifugal governor,  which  forces  a  pin  against  a  cut- 
off valve  connected  to  the  exhaust  chambers  of  a 
small  stearn  cylinder.  This  cylinder  has  a  piston 
which  is  directly  connected  to  a  cut-off  ring  inside 
of  the  steam  chest  of  the  turbine.  This  cut-off  ring 
is  held  against  the  face  of  the  inlet  side  of  the  nozzle 
and  has  holes  in  it  of  different  lengths,  whereby  any 
movement  of  the  cylinder  cuts  on  or  off  certain 
nozzles,  according  to  the  direction  of  the  movement 
of_  the  piston.  So  close  a  regulation  is  secured  by 
this  method  that  two  per  cent,  is  guaranteed,  and 
it  can  be  controlled  so  that  it  may  operate  with  two 
to  six  per  cent.,  as  the  conditions  under  which  the 
turbine  is  to  operate  may  require.  This  cut-off 
ring,  however,  is  only  used  on  the  smaller  sized 
turbines,  from  loo  to  300  kilowatt  capacity;  on  the 
larges  sizes  the  steam  enters  a  governing  receiver 
which  acts  in  the  same  manner.  This  receiver  has  a 
hollow  balanced  port  valve.  This  port  valve  controls 
the  opening  to  different  sections  of  the  steam  chest 
of  the  turbine,  and  one  or  more  openings  are  made 
or  closed  according  to  the  load  in  the  same  manner 
as  on  the  smaller  turbines. 

The  whole  turbine  is  complete  in  every  detail.  It 
is  mounted  on  an  iron  sub-base  and  has  a  pump 
for  forcing  lubrication  through  all  the  bearings.  As 
no  oil  is  used  in  connection  with  the  internal  parts 
of  the  turbine,  the  condensed  steam  may  be  returned 
direct  to  the  boilers  without  the  use  of  a  separator. 
The  oil  used  in  the  bearings  returns  again  to  the 
pump  and  is  used  over  and  over  again,  very  little 
being  wasted.  The  buckets  of  this  turbine  are  made 
of  drop  forged  steel  and  dovetailed  into  steel  disks. 


of  increased  size,  each  wheel  in  turn  extracting  a 
part  of  the  velocity  of  the  steam.  By  increasing  the 
size  of  each  set  of  buckets  we  provide  for  the 
increased  volume  of  the  steam.  The  Warren  Elec- 
tric JVIanufacturing  Company  has  acquired  the  sole 
right  to  manufacture  this  turbine  and  is  now  btuld- 
ing  it  with  gratifying  success. 

To  get  the  highest  economy  from  the  steam  tur- 
bine it  is  necessary  to  run  condensing,  and  as  high 


WARREN-CROCKER   TURBINE. — DISKS   AND    GUIDES    SLIPPED 
OUT   OF   SHAFT. 

a  vacuum  as  possible  should  be  secured,  though  they 
may  run  noncondensing  with  practically  the  same 
results  as  can  be  gotten  from  a  reciprocating  engine. 

Discussion. 

After  reading  his  paper,  ]VIr.  Crocker  was  sub- 
jected to  quite  a  cross-examination  by  F.  W.  C. 
Bailey  and  E.  E.  Schmid.  When  asked  by  one 
speaker  as  to  what  would  happen  in  case  of  boiler 
priming  and  water  getting  into  the  turbine,  he  re- 
plied that  it  would  not  do  to  use  wet  steam  continu- 
ously, as  it  would  wear  out  the  buckets  and  decrease 
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the  whole  being  finished  by  grinding  before  it  is 
assembled. 

The  development  of  the  steam  turbine  in  the  last 
25  years  is  due  more  to  the  development  of  the  elec- 
tric-light and  power  work  than  anything  else, 
although  the  advantage  of  steam  turbines  for  driving 
rotary  pumps  is  appreciated  by  builders  of  this  type 
of  apparatus.  The  development  of  the  electric  sta- 
tions has  been  wholly  within  the  period  of  the  last 
25  years,  and  the  value  of  a  direct  coupling  of 
dynamo  to  its  source  of  power  is  well  recognized. 
The  dynamo  is  essentially  a  high-speed  machine, 
and  the  attempts  to  couple  direct  to  reciprocating 
engines  has  developed  a  dynamo,  the  size  of  which  is 
far  in  excess  of  that  required  by  good  economy  and 
low  cost  of  maintenance.  To  operate  a  dynamo  at 
low  speed  it  must  be  either  at  the  expense  of  effi- 
ciency or  an  excessive  increase  of  material  in  its 
construction.  The  reciprocating  engine  on  the  other 
hand  is  essentially  a  slow-speed  machine,  and  in 
bringing  the  two  successfully  together  has  been  a 
very  costly  practice.  The  combination  of  the  steam 
turbine  and  the  dynamo  is  the  solution  of  a  good 
many  difficult  probiems  in  engineering,  the  result 
of  which  is  a  unit,  the  value  of  which  for  central- 
station  work  is,  I  believe,  already  recognized  by  the 
majority  of  engineers  throughout  the  country,  and 
is  destined  to  become  the  power  producer  for  all 
electric  stations  where  steam  is  used.  I  am  not 
one  of  those  who  believe  that  the  steam  turbine 
will  relegate  the  reciprocating  engine  to  the  scrap 
heap,  as  I  believe  that  each  type  has  its  own  field, 
but  I  do  believe  that  for  electric  power  the  recipro- 
cating engine  within  the  next  few  years  will  be 
considered  obsolete  and  will  not  be  considered  for 
future  extensions  by  producers  of  electric  power. 
The  huge  generating  plants  of  the  past,  I  believe, 
will  not  be  considered,  as  the  public  comes  to  under- 
stand the  value  of  the  turbine  in  its  practical  opera- 
tion. 

There  have  been  three  distinct  types  of  steam  tur- 
bines commercially  developed.  One  depends  on  ex- 
tremely high-bucket  velocity,  using  a  single  wheel. 
In  another  the  bucket  velocity  is  reduced  by  using 
a  large  number  of  buckets  and  guides  on  a  cylinder, 
transforming  the  steam  into  velocity  as  it  flows 
through  the  successive  number  of  guides.  The  last. 
and  what  I  consider  the  best,  and  on  the  lines  of 
which  I  believe  the  steam  turbine  of  the  future  will 
be  developed,  is  the  one  described  in  this  paper. 
Each  successive  set  of  bucket  wheels  bears  buckets 


the  efficiency.  Priming  of  a  boiler  would  work  no 
bad  effects  in  particular,  except  to  slow  down  the 
machinery.  In  reply  to  further  questions  by  Mr. 
Bailey.  Mr.  Crocker  stated  that  his  company  was 
building  300-kiIowatt  machines  at  present,  the  largest 
size,  and  had  one  in  use  at  its  factory  on 
the  testing  block,  geared  to  a  shafting  for  testing  the 
belted  machines.  The  guaranteed  steam,  consumption 
of  a  non-condensing  turbine  of  300-kilowatt  capacity 
is,  at  ISO-pound  steam  pressure,  28  pounds  of  steam 
per  brake  horsepower.  The  friction  on  a  turbine 
amounts  to  very  little.  On  a  one-fourth  load  this 
will  not  exceed  by  two  pounds  what  it  is  on  full  load, 
and  on  overload  will  be  a  trifle  better  than  at  full 
load.  Twenty-eight  inches  vacuum  can  be  carried, 
but  the  turbines  generally  run  at  26  inches. 

Thomas  F.  Clohesey  asked  if  the  speaker  recom- 
mended the  operation  of  his  turbine  at  about  150 
pounds  pressure,  and  an  affirmative  answer  was 
given.  The  pressure  on  the  exhaust  would  be  prac- 
tically nil.  just  enough  to  overcome  the  atmosphere. 
The  regulation  was  two  per  cent.  He  did  not  claim 
that  under  the  highest  conditions  of  a  Corliss  that 
he  could  compete  with  it  in  economy,  but  said  that 
there  are  other  advantages  that  make  a  turbine 
much  more  desirable  than  a  Corliss  engine  for  elec- 
tric work;  it  is  much  more  economical  in  space, 
uses  less  cylinder  oil  and  has  less  wearing  parts 
than  a  reciprocating  engine. 

In  answer  to  Mr.  Schmid's  question,  whether, 
owing  to  the  small  cross-section  of  the  vanes,  liabil- 
ity to  accident  would  not  result  by  the  introduction 
of  foreign  material  into  the  working  parts,  Mr. 
Crocker  said  that  such  liability  did  not  exist;  that 
it  is  practically  impossible  to  break  a  vane  unless 
purposely  done.  They  are  constructed  of  drop  forg- 
ings  and  dovetailed  into  a  disk  and  are  butted  to- 
gether on  the  rim  of  the  wheel  and  form  almost 
a  part  of  the  solid  disk.  If  anything  should  happen 
a  piece  could  be  taken  off  on  the  side  of  the  disk, 
the  vane  moved  out  of  its  dovetailing  and  a  new 
one  slipped  in.  M'r.  Schmid  also  asked  if  some  of 
the  guide-vanes  were  broken  out  in  between  the 
rotating  parts  it  would  not  cause  trouble.  The 
reply  was  that  there  was  an  inch  and  a  half  space 
underneath  the  wheel  that  the  bucket  would  fall 
into  and  do  no  damage. 

When  asked  by  Mr.  Schmid  what  provision  was 
made  for  taking  care  of  the  side  stress  on  the  ends 
of  the  buckets,  the  speaker  said  that  the  bucket, 
being  made  in   separate  pieces,  allows  them  to   ex- 
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pand,  so  that  the  stress  due  to  centrifugal  force 
will  do  no  damage.  The  end  thrust  is  taken  care 
of  by  getting  the  proper  angle  on  the  buckets  so 
that  the  reaction  of  the  steam  takes  care  of  it. 
There  is  a  pressure  of  about  a  pound  that  is  taken 
care  of  on  the  small  turbine  with  a  small  thrust 
bearing  which  runs  in  oil ;  on  the  larger  turbines 
a  thrust  is  employed,  made  after  the  pattern  of  a 
Trump  thrust-bearing,  submerged  in  oil. 

Mr.  Schmid  asked  if  the  high  speed  of  a  turbine 
was  not  difficult  to  adapt  on  an  inductor  type  of 
alternator,  to  which  the  speaker  replied  that  inductor 
alternators  were  not  used  with  the  turbine.  In 
answer  to  Mr.  Bailey  he  stated  that  the  peripheral 
velocity  of  the  3CO-kilowatt  turbine  is  about  400 
feet  per  second.  The  speed  of  the  steam  entering 
the  turbine  on  150-pound  pressure,  with  a  vacuum 
of  28  inches,  was  about  4,000  feet ;  when  entering 
the  exhaust  was  very  nearly  stationary.  The  turbine 
should  not  be  run  at  3,600  revolutions  per  minute. 
For  25  cycles  a  slower  speed  may  be  obtained  by 
using  a  different  number  of  disks. 


Further  information  about  the  new  Warren- 
Crocker  turbine  is  given  in  the  following  extract 
from  a  letter  written  by  Mr.  Crocker  to  a  gentle- 
man who  had  addressed  an  inquir>'  on  the  subject 
to  the  manufacturing  company  in  Sandusky,  Ohio: 

"We  do  not  build  a  125-kilowatt  turbine  set,  but 
build  a  100  and  150.  This  set  we  make  in  2,300 
volts,  60  cycles,  and  guarantee  for  33  1-3  per  cent, 
continuous  overload  without  injury.  The  efficiency 
of  generator  at  one-quarter  load  would  be  79  per  cent., 
87  per  cent,  at  one-half  load,  go^S  at  three-quarter 
load,  and  92  per  cent,  at  full  load ;  at  iM,  load,  90 
per  cent.,  and  at  1^4  load  85  per  cent.  The  speed 
of  this  outfit  would  be  3,600  revolutions  per  minute; 
consequently  a  two-pole  machine.  Floor  space  would 
be  about  three  by  10  feet.  It  would  be  shipped  all 
in  one  piece  and  weigh  about  six  tons.  The  turbine 
running  with  150  pounds  steam  pressure  and  28-inch 
vacuum  we  would  guarantee  to  give  you  brake  horse- 
power with  16  pounds  of  steam  and  12  per  cent. 
better  results  with  150  degrees  superheat. 

"We  would  guarantee  that  the  turbine  would  not 
use  more  than  two  pounds  steam  more  per  horse- 
power at  one-quarter  load  than  at  full  load.  The 
regidation  would  be  two  to  four  per  cent.,  as  re- 
quired. The  generator  will  be  so  proportioned  that 
with  constant  separate  excitation  and  loo-per  cent, 
power  factor,  the  load  will  be  varied  from  full  to 
no  load  and  the  voltage  will  rise  approximately  eight 
per  cent. 

"You  will  note  that  the  generator,  exciter  and 
turbine  arc  all  mounted  on  one  substantial  sub-base, 
with  a  pump  to  force  lubrication  of  the  bearings  and 
the  whole  outfit  complete  in  every  detail.  The  tur- 
bine is  built  on  the  principle  of  expanding  steam 
in  a  diverging  nozzle  and  in  utilizing  the  steam,  as 
shown  in  the  nozzle  diagram.  By  this  method  the 
steam  is  expanded  completely  in  the  first  set  of  noz- 
zles within  one  or  two  pounds  absolute  before  being 
impinged  on  the  first  set  of  buckets.  In  this  manner 
the  velocity  of  the  steam  is  used  before  bringing  it 
to  a  standstill  or  in  any  way  impeding  its  progress, 
except  in  so  far  as  the  buckets  extract  the  velocity 
as  it  passes  through-.^   To  carry  part  load  the  expan- 


Nozzle  RiDc  With  Outside  Ring        Nozzle    Cut    Out  of   the 
Shrunk  On.  Face  of  Bronze  Ring. 
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sion  in  the  nozzle  is  not  changed  in  this  turbine, 
but  as  the  nozzle  forms  a  complete  circle  all  the 
way  round,  and  there  being  a  large  number  of  noz- 
zles, automatic  arrangement  is  provided  whereby  any 
nozzle  is  cut  oflf  as  the  load  drops  off,  or  vice  versa, 
as  the  load  come  on.  By  this  method  all  nozzles 
that  are  working  are  working  at  full  load,  the  ratio 
of  expansion  not  being  changed  either  by  throttling 
the  steam  or  in  any  other  way.  It  might  almost  be 
said  that  by  this  method  there  is  no  part-load  defi- 
ciency to  the  turbine:  that  is,  it  is  at  all  times  prac- 
tically working  at  full  load ;  or,  in  other  words, 
the  nozzles  that  are  doing  ■  work  are  working  at 
maximum  economy,  the  rest  of  them  being  cut  off 
and  thereby  causing  no  loss  in  the  operation  of 
the  machine  at  part  load. 

"Our  method  of  getting  this  control  of  the  noz- 
zle ring  is  very  simple  and  very  interesting.  A 
small  steam  cylinder  with  a  piston  enclosed  has  steam 


at  full  pressure  at  both  sides  of  the  piston.  The 
piston  rod  is  attached  to  the  cut-off  ring,  with  slides 
against  the  face  of  the  nozzle  having  corresponding 
holes  in  the  nozzle  inlets.  A  valve  is  provided  for 
use  on  the  exhaust  port  of  the  cylinder,  this  valve 
being  connected  directly  with  the  governor  stem. 
Now,  if  the  speed  increases  one  per  cent,  the  ex- 
haust port  of  the  cylinder  at  one  end  of  the  piston 
is  opened,  thereby  relieving  the  pressure ;  the  full 
boiler  pressure,  being  on  the  other  side  of  the  piston, 
moves  the  piston,  which  is  directly  connected  to  the 
cut-off    ring,    thereby    forcing    the    ring    ahead    and 
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covering  or  opening  as  many  of  the  nozzles  as  may 
he  required  to  bring  the  speed  back  to  its  normal 
point  again.  This  governor  is  very  sensitive  and 
may  be  adjusted  so  as  to  give  a  regulation  any- 
where from  two  to  six  per  cent.,  as  the  conditions 
under  which  it  is  to  operate  may  require.  The 
whole  turbine  is  complete  in  every  detail  and  has 
very  few  working  parts  and  no  moving  parts  on  the 
pressure." 


Joint   Use   of    Poles    by    Publlc-serviGe 
Companies.' 

By  D.  L.  Gaskiix. 

The  question  of  the  joint  use  of  poles  by  public- 
service  companies  is  one  which  in  the  next  few  years 
must  receive  considerable  attention  from  electric- 
light,  telephone,  telegraph  and  street-railway  compa- 
nies. 

Under  the  drastic  ruling  of  our  courts  in  relation 
to  the  use  of  public  streets  by  such  companies  and 
the  sentiment  growing  all  the  time  in  communities 
against  disfiguring  the  streets  by  a  multitude  of  pole 
lines,  the  question  will  have  to  be  considered  and 
met,  whether  the  public-service  companies  so  desire 
it  or  not.  As  long  as  such  companies  were  limited 
to  one  telephone  company  with  one  electric-light  com- 
pany, and  possibly  one  line  of  telegraph  wires  in  a 
community,  the  burden  imposed  upon  our  streets  was 
not  cumbersome,  but  with  two  or  more  telephone 
companies  in  nearly  every  cit}^  with  telegraph  com- 
panies carrying  not  only  wires  for  their  transmission 
for  telegraphy,  but  also  wires  for  clock  ser\'ice,  and 
with  street-railway  companies  using  heavy  poles  with 
high  and  low-tension  feeders,  together  with  their  own 
telephone  system,  the  burden  of  our  public  highways 
has  reached  an  extent  that  will  eventually  arouse 
public  sentiment  to  a  point  that  will  require  some 
joint  action  on  the  part  of  these  companies. 

In  large  cities,  where  heavy  receipts  will  justify 
underground  construction,  the  question  is  easily  but 
expensively  solved,  but  in  at  least  60  of  our  71 
cities  in  the  state  such  construction  is  impossible,  by 
reason  of  its  high  cost  to  the  public-service  companies 
in  those  cities. 

We  need  not  expect  to  wait  very  long  before  there 
will  be  some  legislation  upon  this  subject,  and  I 
feel  it  is  highly  desirable  that  the  initiative  in  such 
legislation  should  be  taken  and  the  control  thereof 
be  kept  by  the  public-service  companies  themselves. 
If  it  is  left  to  the  legislator  or  to  the  general  public 
to  construct  this  legislation,  it  is  evident,  from  past 
experience,  that  the  result  will  be  unsatisfactory  in 
its  operation  and  highly  detrimental  to  the  operation 
of  the  public-service  companies.  While  I  agree  that 
it  is  desirable  to  occupy  your  own  poles  entirely  and 
be  free  from  the  interference  of  any  other  company, 
there  is  no  doubt  but  that  such  construction  can  be 
made  as  will  permit  the  joint  use  of  poles. 

It  is  not  my  purpose  at  this  meeting  to  take  up 
the  question  of  how  such  construction  should  be 
made  or  to  lay  down  any  rules  which  should  be  fol- 
lowed, but  I  believe  that  the  time  has  come  when  this 
association  should  appoint  a  committee  to  consider 
this  question  and  formulate,  if  possible,  a  series  of 
rules  that  will  protect  all  public-service  companies 
in  the  joint  use  of  such  property. 

I  would  suggest  that  the  use  of  the  streets  by  tele- 
phone companies  be  under  such  restrictions  as  to 
require  the  use  of  armored  cable  when  over  a  limited 

I.  A  paper  read  before  the  Ohio  Electric  Liiiht  Association,  at 
Sandusky.  O.,  on  Auirust  iS,  IQ04.  The  author  is  president  of  the 
Greenville  CO.)  Electric  Light  and  Power  Company. 


number  of  wires  are  installed  upon  any  one  street 
and  that  the  distance  between  high-tension  wires  and 
the  poles  be  specified,  together  with  the  distance  be- 
tween the  cross-arms  of  the  respective  companies. 

I  would  further  suggest  that  the  question  of  the 
insulation  oi  the  high-tension  wires  at  or  near  these 
poles  be  given  consideration  and  that  the  diflferent 
companies  so  occupying  the  same  poles  should  have 
their  rights  and  their  duties  clearly  defined  by  uni- 
form agreement,  which  would  not  be  subject  to  mis- 
interpretation  and   doubt    as   to   liability. 

I  would  recommend  that  the  matter  be  referred 
to  a  special  committee,  to  consider  and  report  to  the 
association  at  its  ne.\t  annual  meeting.  This  will  give 
lime  for  the  preparation  of  such  legislation  as  is 
needed  should  the  committee  deem  that  it  is  ad- 
visable to  have  any  enacted  covering  this  subject. 

[The  author's  recommendation  for  a  committee  was 
agreed  to  by  the  association.] 


Mutual    Insurance   Companies    Formed 
by  Ohio  Electrical  Interests. 

Prominent  electric-railway  men  of  Cleveland  and 
other  Northern  Ohio  cities  have  incorporated  two 
mutual  fire-insurance  companies  to  insure  electrical 
properties.  The  Electric  Mutual  Insurance  Company 
will  carry  electric-light  and  power  plants  and  the 
Traction  Mutual  Insurance  Company  car  barns,  cars, 
warehouses,  motors,  dwellings  and  similar  prop- 
erty owned  by  the  companies.  The  incorporators  of 
both  companies  are'the  same,  as  follows:  Horace  E. 
Andrews,  president  of  the  Cleveland  Electric  Rail- 
way Company;  Henrj-  A.  Everett,  president  of  the 
Northern  Ohio  Traction  and  Light  Company ;  Luther 
Allen,  president  of  the  Toledo  and  Western  Railway 
Company;  Fred  T.  Pomeroy,  president,  and  A.  E, 
Akins,  vice-president  of  the  Cleveland  and  South- 
western Traction  Company;  Warren  S.  Bicknell, 
president,  and  Fred  W.  Coen,  secretarv'  of  the  I^ake 
Shore  Electric  Railway  Company;  Henry  J.  Davies, 
secretary  of  the  Cleveland  Electric  Railway  Com- 
pany; George  T.  Bishop,  receiver  of  the  Eastern 
Ohio  Traction  Company;  Charles  W.  Wason,  presi- 
dent of  the  Cleveland,  Painesville  and  Eastern  Trac- 
tion Company,  and  Henry  N.  Staats,  manager  of  the 
factory  mutual  insurance  companies  at  Cleveland. 

Representatives  of  stock  companies  say  that  their 
experience  with  car  bams,  warehouses  and  cars  has 
been  unfortunate,  and  that  they  were  compelled  to 
increase  rates.  If  these  buildings  are  equipped  with 
sprinklers,  however,  there  will  be  a  great  improve- 
ment, although  they  are  not  certain  that  fire  in 
the  bottom  of  a  car  would  not  gain  such  headway 
before  giving  heat  enough  to  open  the  sprinkler 
heads  that  water  would  not  have  much  effect.  The 
roofs  of  cars  would  also  prevent  the  sprinklers  being 
as  effective  as  they  otherwise  would  be.  Electric- 
light  plants  and  power  houses  are  considered  good 
risks  and  have  been  sought  by  the  stock  companies. 

Henry  N.  Staats  will  be  the  manager  and  under- 
writer for  the  companies,  but  there  is  much  detail 
work  to  be  done  before  they  can  be  put  in  operation. 
It  is  the  intention  to  include  a  wide  scope  of  terri- 
tory when  they  begin  business.  For  the  present  a 
permanent  organization  will  not  be  formed,  as  it  is 
desired  that  at  least  $20,000,000  insurance  be  secured 
before  business  is  begun  actively.  Lentil  permanent 
officers  are  chosen  the  business  will  be  in  the  hands 
of  five  trustees,  as  follows :  H.  E.  Andrews,  H.  A. 
Everett,  A.  E.  Akins,  Henry  N.  Staats  and  Warren 
S.  Bicknell.  Temporary  officers  will  be  chosen 
within  a  few  days. 


Technology  Club  of  Syracuse. 

The  Technology  Club  of  Syracuse  was  organized 
at  Syracuse,  N.  Y.,  on  January  6,  1904,  with  a 
charter  membership  of  129,  including  engineers, 
architects,  analytical  chemists,  metallurgists  and 
geologists.  The  object  of  the  organization  is  the 
promotion  of  professional  and  social  intercourse 
among  the  members.  The  headquarters  of  the  club 
are  located  at  No.  707  Dillaye  Building,  where  rooms 
have  been  suitably  furnished  for  library  and  social 
purposes.  Meetings  are  held  monthly,  except  during 
the  months  of  June,  July,  August  and  September.  The 
annual  election  of  officers  takes  place  at  the  Oc- 
tober meeting.  The  following-named  officers  were 
elected  at  the  organization  meeting:  President, 
Prof.  John  E.  Sweet ;  first  vice-president.  Dean  Wil- 
liam Kent;  second  vice-president,  Henry  C.  Allen; 
directors,  Edward  N.  Trump,  John  H.  Barr,  Edmund 
L.  French,  James  A.  Randall, ;  treasurer,  Alexander 
T.  Brown;  secretary,  A.  Frederic  Witmer. 

The  club  took  a  trip  on  June  4th  over  the  Auburn 
and  Syracuse  electric  railway  to  Auburn,  N.  Y., 
where  several  large  manufacturing  plants  and  the 
power  house  of  the  railway  were  visited.  These 
visits  to  manufacturing  plants  are  to  be  made  one 
of  the  special  features  of  entertainment  and  instruc- 
tion. 
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Telegraph  and  Telephone  Extensions  in 
Russia. 

At  the  beginning  of  the  present  year  the  sum  of 
1,900,000  rubles  [a  ruble  is  equivalent  to  51  cents] 
was  assigned  for  the  development  of  telegraphy  and 
telephony  in  Russia.  About  1,400,000  rubles  was 
set  aside  for  the  construction  of  new  telegraph 
lines,  while  500,000  rubles  has  been  used  to  meet. 
the  gro\\'ing  demand  for  telephone  communica- 
tioli. 

The  surplus  of  700,000  rubles,  as  compared  with 
the  expenditure  of  the  preceding  year,  was  spent 
for  the  establishment  of  telegraphic  lines  along  the 
Trans-Siberian  railroad.  There  is  at  present  under 
construction  a  line  from  Moscow  to  the  station 
ilandjouria,  via  Omsk,  and  another  from  the  sta- 
tion Oussouri  to  Vladivostok.  Besides  joining  the 
stations  M'andjouria  and  Pogranitchnaia,  the  new 
telegraph  line  will  be  connected  with  the  wires  placed 
on  the  poles  of  the  East  China  railroad  line. 
The  remainder  of  the  sum,  viz.,  700,000  rubles,  will 
be  used  for  the  extension  of  the  lines  already  ex- 
isting. 

The  loan  granted  for  the  development  of  the  tele- 
phone service  amounts  to  the  sum  of  500,000  rubles. 
Some  200,000  rubles  has  been  set  aside  for  the  con- 
nection of  new  subscribers  to  the  telephone  circuits 
owned  by  the  government;  30,000  rubles  is  for  the 
reorganization  of  the  telephones  in  the  city  of 
Saratof,  and  270,000  rubles  is  for  the  equipment 
and  the  construction  of  the  new  lines  between  Kieff 
and  Odessa  and  between  Tiflis  and  Bakou.  The 
line  between  St.  Petersburg  and  Moscow,  con- 
structed at  a  cost  of  460,000  rubles,  is  said  to  have 
been  very  profitable.  The  cost  of  construction 
of  the  two  new  fines  has  been  estimated  at  790,000 
rubles ;  the  work  will  last  two  years. 

The  question  of  establishing  a  telephone  line  be- 
tween Berlin  and  Moscow  was  first  raised  by  the 
German  Department  of  Posts  and  Telegraphs,  in 
1895,  while  it  was  .considering  a  general  scheme  of 
telephonic  communications  throughout  the  whole 
empire.  It  was  decided  at  that  time  to  establish  in 
the  German  territory  a  line  between  Berlin  and 
Konigsberg,  the  latter  being  an  important  cen- 
ter of  administration  and  commerce  and  the 
nearest  to  the  Russian  boundary.  But  in 
order  to  complete  the  project  it  was  neces- 
san,'  to  construct  on  the  Russian  territory  a  line 
passing  through  the  frontier  station  Eidkunen, 
of  a  total  length  of  about  900  kilometers,  at  a  cost 
of  400,000  rubles.  x\t  the  time  the  project  was  un- 
der consideration  the  demands  were  not  of  such 
an  importance  as  to  justify  that  expenditure  and 
the  project  was  abandoned.  It  was  recently  taken 
up  by  the  administration  of  the  Russian  Post  De- 
partment, which  wanted  to  ecect  the  telephone  lines 
of  Berlin-Moscow,  Berlin- Warsaw  and  Berlin- St. 
Petersburg.  However,  Moscow,  which  has  already 
a  telephone  communication  with  St.  Petersburg, 
will  be  put  in  connection  wath  Berlin  by  utilizing 
the  lines  which  will  be  established  between  St.  Pe- 
tersburg, Konigsberg  and  Berlin.  It  would  be  neces- 
sary^ in  that  case  to  construct  only  one  additional 
line,  for  Warsaw,  which  line  would  have  to  cross  the 
boundary^  and  be  connected  to  the  German  tele- 
phone circuits. 


New  German  Astatic  Wattmeter  and 
Frequency  Meter. 

The  accompanying  illustration  (Fig.  i)  shows  the 
construction  of  a  new  German  electrodynamic  in- 
strument suitable  for  current,  pressure  and  power 
measurements  on  both  direct  and  alternating  circuit, 
while  the  instruments  noted  in  Figs.  2  and  3  is  a 
new  German  type  of  frequency  meter  with  32  reeds. 


Municipal  Ownership  in  England, 

The  recent  meeting  of  the  Industrial  Freedom 
League  brings  into  prominence  once  more  the  ques- 
tion of  municipal  trading  [municipal  ownership]  and 
its  effects  upon  the  national  industries.  As  Lord 
Avebury  pointed  out,  the  local  indebtedness  of  the 
country  bids  fair,  at  the  present  rate  of  increase, 
to  eclipse  the  national  debt.  One  of  the  most  ex- 
traordinary features  of  the  subject  is  the  confusion 
of  ideas  as  regards  "debt"  and  "capital"  which  reigns 
in  the  minds  of  the  advocates  of  municipal  trading. 
For  example,  our  estimable  contemporary,  the  Mu- 
nicipal Journal,  commenting  upon  Lord  Avebury's 
speech,  complains  that  he  regards  the  money  spent 
by  a  municipal  authority  as  so  much  "debt."  If  a 
ccmpan}'  had  spent  the  same  sum  for  a  similar  pur- 
pose, he  would  call  it  "capital."  Quite  so !  When 
one  invests  one's  own  money  in  an  undertaking,  of 
course  it  is  capital.  But  when  one  pledges  one's 
credit,  and  invests  someone  else's  money  in  one's  own 
business,  what  can  that  be  but  debt?  Our  con- 
temporary goes  on  to  say  that  the  municipal  authority 
is  repaying  the  money  every  year,  and  in  time  every 
penny  will  be  leturned  "to  the  pe-rons  from  whom 
it  was  borrowed."  To  say  that  an  individual  or 
corporation  which  has  borrowed  money  is  not  in 
debt  to  that  extent  is  a  contradiction  in  terms.  Ap- 
parently, mimicipal  finance  has  a  language  of  its 
own,  as  indeed  it  has  a  peculiar  system  of  account- 
ancy, unknown  in  any  other  commercial  circle. — 
London  Electrical  Review. 


FIG.    I.       NEW  GERMAN  ASTATIC    WATTMETER. 

In  the  construction  of  the  wattmeters  a  moving  sys- 
tem of  flat  oval  coils,  bent  to  a  peculiar  shape,  gives 
a  turning  moment  independent  of  their  position 
throughout  a  wide  range,  and  the  influence  of  ex- 
ternal magnetic  circuits  is  as  far  as  possible  avoided 
by  means  of  astatic  pairs  of  moving  coils.  The  mov- 
ing parts  are  suspended  on  strong  silk  fiber,  opposed 
by  a  flat  spiral  spring,  and  the  readings  of  the  in- 
struments are  unaffected  by  the  periodicity-  of  the 
circuit,  while,  owing  to  the  air  damping,  they  are 
said  to  be  practically  dead-beat.  The  astatic  watt- 
meter noted  in  Fig.  i  weighs  about  five  kilograms 
and  is  direct-reading,  with  equal  scale  through  the 
range  and  for  any  desired  maximum  current  from 
one  to  25  amperes  and  pressure  from  25  to  200  volts. 
The  frequency  meter  indicated  in  Figs.  2  and  3 
is  of  the  Kempf  type  and  is  composed  of  a  series  of 
steel  reeds  which  can  be  set  in  audible  vibration  by 
an  audible-current  magnet.  As  the  reeds  are  exactly 
tuned  and  raounted  to^  correspond  with  scale,  the 
frequency,  if  within  the  range  of  the  apparatus,  can 
easily  be  determined  by  rotating  the  reeds  in  front 
of  the  magnet ;  the  reed  corresponding  to  the  fre- 
quency of  the   circuit  will  vibrate  both  visibly  and 
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PIG.  2.       NEW    GERMAN     FREQUENCY    METER     WITH    INDICES 
REMOVED, 

audibly,  and  the  attained  frequency  can  be  directly 
read  on  the  pointer  of  the  instrument  in  periods. 
The  readings  are  independent  of  the  character  of 
the  current  curve,  and  are  therefore  applicable  to 
intermittent  direct  current  with  induction  coils  and 
breaks. 

The  reeds  are  mounted  in  a  circle,  which,  by  means 
of  the  handle,  can  be  turned  as  required  in  front  of 
the  poles  of  a  laminated  magnet.  The  distance  be- 
tween the  poles  can  be  varied  so  as  to  include  three 
or  five  reeds  within  the  gap,  the  reed  in  the  center, 
corresponding  to  the  normal  frequency,  is  then  quiet, 
and  the  vibration  of  either  of  the  neighboring  reeds 
calls  attention  to  a  variation  in  the  frequency.  Com- 
bined with  the  instruments  is  an  adjustable  resistance 


for  use  on  circuits  from  80  to  130  volts,  but  it  can 
be  arranged  for  use  with  lower  pressures  if  required. 

A  separate  series  resistance  is  used  for  higher 
pressures.  The  series  of  32  reeds  can  be  arranged 
to  suit  any  requirements.  For  instance,  from  65  to 
96  or  from  79  to  no  alternations  in  steps  of  one 
alternation  ;  from  60  to  122  alternations  in  steps  of 
one  period;  that  is,  from  two  to  two  alternations; 
from  59-60-61,  69-70-71,  79-80-81,  and  then  from  88- 
122  alternations,  rising  from  two  to  two  alternations. 
The  instruments  have,  so  far,  been  supplied  from 
a  minimum  range  of  12.5  to  a  maximum  of  70  pe- 
riods, or  from  25  to  140  alternations. 

In  order  to  determine  higher  frequencies,  such  as 
280  alternations,  it  is  said  to  be  advisable  to  use  a 
set  of  reeds  of  half  the  tone  value  up  to  140  alterna- 
tions and  to  double  the  scale  value  of  these  by  adding 
a  few  turns  of  direct-current  winding  to  the  magnet. 
A  current  strength  of  one  ampere,  from,  say,  two 
accumulators,  is  amply  sufficient  for  this  purpose. 
By  these  means  each  instrument  can  be  used  for  the 
double  value  of  the  scale  range,  and  the  entire  range 
of  frequencies  employed  in  ordinary  alternating-cur- 
rent stations  can  be  dealt  with  by  two  instruments 
with   great  accuracy,   though   one  instrument  would 


FIG.    3.        NEW  GERMAN  FREQUENCY  METER  OF  KEMPF  TYPE, 

suffice   to   cover    it   if  less    accuracy   be  permissible. 
The  frequency  meter  noted  in  Figs.  2  and  3  has 
32  reeds  for  normal  pressures  of  80  to  130  volts,  and 
its  weight  is  about  7,2  kilograms.  P. 


The  Stone  Space-telegraph  System. 

No  less  than  36  patents  were  issued  to  John  S. 
Stone  of  Cambridge,  Mass.,  on  August  i6th,  for 
various  methods,  apparatus  and  details  of  his  space- 
telegraph  system.  The  dates  of  application  range 
from  January  23,  1901,  to  May  3,  1904.  The  oldest 
patent  in  date  of  application  is  assigned  to  the 
Stone  Telegraph  and  Telephone  Company  of  Port- 
land, Me.  One  is  unassigned.  All  the  others  are 
assigned  to  WilHam  W.  Swan,  of  Brookline. 
Mass.,  as  trustee.  The  following  claim  from  one 
of  the  patents  seems  to  give  the  basic  idea  of  the 
system :  "In  a  system  of  space  telegraphy  a  trans- 
mitting system  comprising  a  source  of  electrical  en- 
ergy, an  elevated-transmitting-conductor  system  and 
a  group  of  circuits,  each  attuned  to  the  frequency 
of  the  electromagnetic  waves  to  be  transmitted  by 
said  elevated-conductor  system,  interposed  between 
said  source  of  energy  and  the  elevated-conductor 
system,  the  said  circuits  being  connected  inductively 
in  series  by  means  of  transformers  arranged  to  trans- 
form in  the  same  direction  and  to  impress  the  energy 
of  said  source  upon  the  elevated-conductor  system  at 
increased  potential."  An  interesting  claim  relating 
to  selective  receiving,  in  another  of  the  patents, 
reads  as  follows :  "In  a  system  for  receiving  the 
energy  of  electromagnetic  signal-waves  of  one  fre- 
quency to  the  exclusion  of  the  energy  of  like  waves 
of  different  frequency,  an  elevated  conductor,  an 
electric  translating  device,  and  a  resonant  circuit  or 
group  of  resonant  circuits,  interposed  between  said 
elevated  conductor  and  said-  electric  translating  de- 
vice, said  resonant  circuits  being  attuned  to  the  fre- 
quency of  the  waves  the  energy  of  which  is  to  be  re- 
ceived, in  combination  with  a  local  circuit  including  in 
series  said  electric  translating  device  and  an  electro- 
magnetic device  provided  with  means  mechanically 
attuned  to  respond  tc  the  group  or  wave-train  fre- 
quency of  said  electromagnetic  signal-waves  and  a 
source  of  electrical  energy  associated  with  said  local 
circuit." 
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DATES  AHEAD. 

Association  of  Edison  Illuminating  Companies.  Hotel 
Wentworth,   New  Castle,  N.   H..  August   .■^oth  and   31st. 

Minnesota  Telephone  Association  (convention),  Minne- 
apolis,  August  31st  and   September    ist. 

Northwestern  Electrical  Association  (mid-year  meeting), 
Forest  Park  University  Hotel,  St.  Louis,  Mo.,  September 
12th    to    i6th. 

International  Electrical  Congress,  Coliseum,  St.  Louis 
September   12th  to   17th. 

International  Association  of  Municipal  Electricians  (an- 
nual meeting).  St.  Louis,  September  13th  and    14th. 

New  York  State  Street  Railwav  Association  (annual  con- 
vention), Buttcrficld  House,  Utica,  N.  Y.,  September  13th 
and  14th. 


American  Electrochemical  Society  (mid-year  meeting),  St. 
Louis,    September    13th  and   15th. 

American  Institute  of  Electrical  Engineers  (annual  con- 
vention),   St.   Louis,  September    14th,    15th  and    i6th. 

American  Electrotherapeutic  Association  (annual  conven- 
tion),   St.    Louis,    September    13th    to    i6th. 

National  Electrical  Contractors'  Association  (annual  con- 
vention),   St.    Louis,    Si.-ptember  14th   to    i6th. 

Colorado  Electric  Light,  Power  and  Railway  Association, 
Colorado    Springs,    September    21st    to    23 d. 

Independent  Telephone  Association  of  the  United  States 
faimual  convention).  Inside  Inn,  World's  Fair  grounds,  St. 
Louis,    September   21st.  22d  and  23d. 

Michigan  Electric  Association  (annual  meeting),  October 
nth. 

American  Street  Railway  Association  (annual  meeting), 
World's  Fair  grounds,  St.  Louis,  October  12th  and  T3th. 

Kansas  Gas,  Water  and  Electric  Light  Association  (annual 
meeting),   Leavenworth,  Kan.,  October   iSth  and    19th. 


Amoxci  the  applications  of  the  alternating  current 
to  railway  work,  the  "compensated  motor,"  permit- 
ting the  use  of  both  direct  and  alternating  current, 
bids  fair  to  take  an  important  place.  This  new  and 
highly  interesting  system  is  in  use  on  the  Ballston 
line  of  the  Schenectady  railway,  and  last  week  it 
was  exhibited  in  operation.  An  article  of  some 
length  in  this  Issue  gives  a  careful  description  of 
the  apparatus  and  connections,  and  it  is  well  worth 
the  thoughtful  attention  of  all  interested  in  any 
branch   of  railroad  work. 


Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


Electricity  is  so  largely  used  on  the  modern 
warship  that  naval  officers  have  exhibited  some  con- 
cern lest  there  be  deterioration  of  the  metallic  hull 
and  framework  from  electrolysis.  It  would  seem 
that  by  avoiding  "grounding"  on  the  hull  and  by 
high-class  insulation  this  apprehension  would  be  al- 
layed, but  in  some  quarters  the  fear  continues  to 
exist.  In  consequence  of  it  the  Russian  Admiralty 
has  determined  on  a  curious  experiment.  For  rea- 
sons beyond  its  control,  the  czar's  governmeiU  is 
rather  short  on  war  vessels  just  at  present,  and 
seven-  torpedo  boats  are  now  building  for  service 
in  the  Far  East.  The  Elektritcheski  Viestnik — an 
esteemed  contemporary — reports  that  one  of  fliese 
will  be  fitted  exclusively  for  oil  lighting,  while  the 
others  will  be  lighted  by  electricity.  Thus,  in  a 
very  piactical  way.  an  opportunity  will  be  given  '.o 
observe  the  alleged  deleterious  effect  of  the  exist- 
ence of  electric  current  on  shipboard.  But  the  ex- 
periment will  be  rather  hard  on  the  officers  and  crew 
of  the  oil-lighted  ship.  Further,  notice  of  the  test 
.^'honUl  be  given  to  the  gentlemanly  Japs,  that  at 
least  one  of  the  electric-lighted  boats  and  the  oil- 
lighted  boat  be  protected,  by  amicable  agreement, 
from  the  projectiles  of  rapid-fire  guns,  which  are 
even  more  dangerous  than  electrolysis. 


After  the  war  is  over,  after  the  fighting  is  done, 
after  the  censor's  effacement,  after  the  last  sound  of 
gun,  we  hope  that  authentic  accounts  of  just  what 
was  accomplished  by  the  use  of  space  telegraphy  will 
be  given  to  the  world  by  the  Japanese  and  Russian 
officers.  We  hear  that  the  mikado's  admiral  in  the 
Korean  Straits  was  informed  by  wireless  messages 
from  Admiral  Togo's  ships  near  Port  Arthur  that 
the  Russian  squadron  had  made  a  sortie  and  that 
it  would  be  well  to  keep  an  especially  keen  lookout 
on  the  ocean  highway  leading  to  Vladivostok.  On 
several  other  occasions  the  dispatches  have  mentioned 
instances  where  apparently  the  use  of  space  teleg- 
raphy has  been  of  the  greatest  value  to  the  sea  forces 
of  Japan.  On  their  side,  the  Russians  seem  not  to 
have  forgotten  that  the  ether  responds  as  readily  to 
impulses  sent  by  the  countrymen  of  Popoff  as  to  those 
far-flung  by  the  up-to-date  Japs.  It  is  the  islanders 
themselves  who  make  the  charge.  "Shortly  after  the 
investment  and  isolation  of  Port  Arthur  a  system  of 
wireless  telegrapliy  was  installed  between  the  be- 
leaguered  fortress   and    the    Russian    consulate    at 


Chefoo.  The  system  is  still  in  operation,  notwith- 
standing the  repeated  protests  of  the  Japanese  gov- 
ernment." This  is  from  a  public  statement  given  out 
by  the  Japanese  government  in  Tokyo  on  August  20th. 
The  statement  is  made  unequivocally  and  has  not 
been  contradicted.  An  account  of  the  operation  of 
this  system — which  apparently  the  Japanese  were  un- 
able to  break  up  by  their  "wireless" — would  be  most 
interesting.  Private  journalistic  enterprise,  too,  has 
won  a  signal  triumph  in  the  London  Times'  space- 
telegraph  service,  which  is  said  to  have  been  efficient 
up  to  a  distance  of  200  miles.  The  vexed  questions 
of  speed,  reliability  and  interference  must  have  been 
tried  out  pretty  thoroughly  at  the  seat  of  war  in  the 
rude  school  of  practice,  and  impartial  accounts  of  the 
results  by  competent  observers  would  be  of  great 
value. 


It  is  a  pity  that  the  central-station  men  of  Ohio 
did  not  turn  out  in  greater  force  to  attend  the  elec- 
tric-light convention  in  Sandusky  last  week.  The 
Ohio  association  stands  high  among  the  state  asso- 
ciations of  the  country.  Many  good  papers  have  been 
presented  to  its  members,  and  the  meeting  of  1904 
was  no  exception  in  this  respect.  But  the  attendance 
of  men  actively  engaged  in  the  electric-lighting  busi- 
ness was  far  too  small.  The  manufacturers  and  sup- 
ply men  were  well  represented.  They  came  to  tell 
of  the  latest  inventions,  the  newest  methods,  and  in 
many  cases  to  make  interesting  exhibits.  But  the 
station  men,  who  established  the  organization  and 
who  should  receive  the  greatest  good  from  it,  made 
a  poor  showing  in  numbers;  the  quality  of  the  cen- 
tral-station  attendance  was  excellent.  Ohio  has  at 
least  150  electric-lighting  companies.  A  dozen  of 
these  are  large  concerns  and  should  send  two  or 
more  delegates  each.  But  the  attendance  of  central- 
station  men  at  Sandusky  was  30.  A  "Symposium  on 
Central-station  Heating,"  which  should  have  been  an 
important  and  timely  feature,  had  to  be  abandoned 
altogether,  because  the  gentlemen  down  on  the  pro- 
gramme did  not  appear.  This  is  not  a  creditable 
showing,  either  to  the  state  of  Ohio  or  to  the  central- 
station  industry.  We  trust  that  the  downward  bend 
in  the  load  curve  of  the  useful  Ohio  Electric  Light 
Association  is  only  temporary,  and  that  the  record 
of  1905  may  show  a  towering  peak,  all  the  more  con- 
spicuous by  reason  of  the  depression  of  this  year. 


A  SPECIAL  dispatch  to  the  New  York  Times  from 
Newark,  N.  J.,  dated  August  14th  last,  contains  the 
pleasing  intelligence  that  a  telautograph  instrument, 
"a  new  device  for  the  transmission  of  messages," 
has  been  installed  in  the  offices  of  an  insurance  com- 
pany of  Newark,  which,  no  one  should  need  to  be 
told,  is  the  greatest  city  in  a  great  state.  The  re- 
porter describes  the  invention  with  some  care :  "The 
messages  are  written  with  an  ordinary  pencil,  to 
which  are  attached  by  a  sort  of  toggle  joint  two 
wares  of  about  the  thickness  of  darning  needles,  and 
are  simultaneously  reproduced  in  ink  on  a  roll  of 
paper  attached  to  a  receiver,  the  reproduced  message 
being  a  facsimile  of  the  handwriting  of  the  sender." 
With  this  guide,  the  reader  can  recognize  the  telauto- 
graph whenever  it  is  his  good  fortune  to  encounter 
one. 

New  Jersey  casts  an  air  of  distinction  on  whatever 
may  be  found  within  its  borders.  Twelve  years  ago 
a  dispatch  similar  to  that  now  emanating  from  New- 
ark would  have  been  interesting  under  any  date-line, 
for  the  telautograph  was  then  new.  Now  the  news  is 
important,  for  Dr.  Gray's  instrument  has  at  last  made 
its  way  into  New  Jersey,  which  is  honor  enough  for 
any  invention.  In  describing  the  telautograph  as  a 
new  device,  the  writer  meant  new  to  New  Jersey, 
of  course.  New  Jersey  is  sufficient  unto  itself.  Ab- 
solutely new  the  telautograph  is  not.  for  it  was  pub- 
licly exhibited  at  the  World's  Fair  in  Chicago  in 
1893  and  privately  shown  at  EHsha  Gray's  laboratory 
in  Highland  Park  a  few  years  before  that.  Nine  or 
ten  years  ago  the  instruments  were  connected  with 
wires  laid  under  the  English  Channel,  and  a  great 
to-do  was  made  over  the  electrical  transmission  of 
handwriting  between  London  and  Paris.  Now  a  con- 
nection has  been  effected  between  the  cashier's  office 
and  the  policy-loan  department  in  a  stately  building 
in  Newark,  N.  J.  New  Jersey  is  not  rash ;  it  does 
not  hurry  itself;  but  when  it  nods  its  dignified  head 
it  means  something.  The  telautograph  will  now  take 
on  a  new  lease  of  life, 
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OHIO  ELECTRIC  LIGHT  ASSOCIATION. 


The  tenth  annual  convention  of  the  Ohio  Electric 
Light  Association,  held  at  Sandusk}',  Ohio,  on  Au- 
gust i6th,  17th  and  i8th.  added  another  to  the  always 
interesting  meetings  held  by  this  association.  A  large 
number  of  the  older  members,  from  various  causes, 
were  unable  to  attend,  but  their  places  were  filled,  to 
some  extent,  by  newcomers,  while  the  supply  men 
and  manufacturers  were  out  in  full  force. 

J,  H.  Perkins,  general  superintendent  of  the 
Youngstown  Consolidated  Gas  and  Electric  Company, 
elected  last  year  as  vice-president,  presided  over 
the  sessions,  the  president,  S.  M.  Rust,  formerly  of 
the  Piqua  plant,  but  now  with  the  Hobart  Electric 
Manufacturing  Company  of  Troy,  Ohio,  having  re- 
signed his  office  of  president  upon  leaving  the  ranks 
of  active  membership.  S.  S.  C.  Ayres,  superintend- 
ent of  the  Greenville  Electric  Light  and  Power  Com- 
pany, in  the  absence  of  Secretary  Gaskill,  filled  his 
place.  ]Much  regret  was  expressed  that  Secretary 
Gaskill.  owing  to  the  serious  illness  of  Mrs.  Gaskill, 
was  kept  away,  as  his  large  acquaintance  and  fa- 
miliarity with  municipal  and  legislative  conditions 
throughout  the  state  make  his  presence  very  valuable, 
aside  from  personal  considerations  of  good  fellow- 
ship. 

One  interesting  and  novel  feature  of  the  conven- 
tion, particularljr  in  the  minds  of  some  27  candidates, 
were  the  pomp  and  ceremony  attendant  upon  the 
"rejuvenation"  of  the  Sons  of  Jove,  the  new  secret 
society  among  electrical  men.  The  first  rejuvenation 
north  of  Mason  and  Dixon's  line  was  held  at  San- 
dusls^'  during  this  convention,  and  was  accounted 
highly  successful.  Pharaphernalia  from  the  grand 
lodge  was  imported  for  the  occasion,  and  every  ac- 
cesson>'  that  would  add  zest  to  the  initiatory  services 
was  called  into  play.  The  official  roster  for  the  in- 
stallation of  new  candidates  was  Jupiter,  Frank  War- 
ren:  Neptune.  W.  D.  Packard;  Pluto,  P.  R.  Boole; 
Assistant  Pluto,  W.  J.  Hanley;  Vulcan,  Philip  Cass; 
M'ercurj',  E.  E.  Schmid ;  Hercules,  Clarence  A.  Dela- 
field ;  Mars,  R  E.  Kuhlman;  Assistant  Mars,  J.  A. 
Muir;  Apollo,  W.  W.  Lovell ;  Avrenim,  T.  Bailey 
Whipple. 

The  first  session  of  the  convention  proper  was 
begun  at  2  p.  m.  on  Tuesday,  the  i6th,  the  morning 
being  given  to  registration.  The  following-named 
new  members  were  elected :  Gallipolis  Gas  and  Elec- 
tric Company,  Mt.  Gilead  Water,  Light,  Heat  and 
Power  Company,  Cardington  Electric  Light,  Heat 
and  Power  Company,  New  Lisbon  Gas  Company, 
Delta  Electric  Light  Company,  Crestline  Illumi- 
nating Company,  Bellevue  Light  and  Power  Com- 
pany. S.  M.  Rust  and  W.  J.  Hanley  were  appointed 
sergeants-at-arms.  and  C.  M.  Hart  of  the  San- 
dusky Gas  and  Electric  Company  was  made  gen- 
erahssimo  of  the  ladies'  entertainment  committee. 
He  was  assisted  by  Mrs^  H.  B.  Warren,  chairman, 
Mrs.  W.  Beupel  and  the  Misses  Bernice  Warren  and 
Lenhart. 

President  Perkins'  Address. 

President  Perkins,  who  has  established  a  reputa- 
tion as  a  close  student  of  details  looking  to  greatest 
economy  oi  operating  expense,  in  his  address  pleaded 
for  greater  attention  to  the  matter  of  full  records  of 
operating  data  from  all  departments.  Among  other 
things  he  said: 

I  wish  to  make  a  plea  in  the  interests  of  better 
records  and  further  detail  knowledge  in  the  opera- 
tion of  electric-light  and  power  properties.  To  me 
it  seems  a  subject  of  greatest  importance,  not  to  a 
few  but  to  all  of  us,  no  matter  whether  you  operate 
a  direct  or  an  alternating  system,  whether  you  are 
large  or  small. 

We  have  argued  as  to  whether  there  is  two  or 
2%  watts  loss  in  the  shunt  coil  of  a  meter.  We 
have  talked  the  incandescent  lamp  down  to  3.1  watts 
per  candle,  and  for  lack  of  further  discussion  some- 
one suggests  that  we  go  back  to  four  watts  and  begin 
over.  We  have  discussed  transformers  until  the  iron 
is  tired  of  aging,  and  there  is  practically  no  iron  loss 
left. 

I  do  not  say  that  we  should  not  test  and  discuss 
these  different  classes  of  apparatus,  nor  do  I  think 
that  our  time  has  been  wasted  in  this  way.  On  the 
other  hand,  I  am  a  firm  believer  in  the  testing  and 
comparison  of  apparatus.  But  we  have  passed  with 
very  little  attention  one  of  the  most  important  sub- 
jects, that  of  statistics. 

In  general,  very  few  of  us  have  had  figures  or 
records  to  show  the  relative  effect  of  different  items 
of  expense  on  the  whole:  to  show  whether  it  was  ad- 
visable to  spend  $100  in  teaching  a  fireman  how  to 
fire  your  boilers  or  to  spend  the  same  amount  in 
changing  a  transformer  system. 

Without  statistics  and  operating  records,  it  is  im- 
possible to  know  what  we  are  doing  and  impossible 
to  determine  where  we  can  save  the  largest  amoiint 
for  a  given  effort,  much  less  can  we  compare  with 
others  to  determine  whether  or  not  we  can  better 
ourselves,  and  in  what  direction. 

In  order  to  increase  or  even  keep  up  net  earnings 
we  must  accomplish  one  of  two  things :  First,  an 
equitable  advance  in  rates,  or.  rather,  an  advance  in 
the  average  rate  per  kilowatt  received,  or,  second,  we 
must  reduce  our  operating  expenses. 

I  am  not  here  to  discuss  the  rate  question.  For- 
tunately, we  have  on  our  programme  a  paper  on  this 
subject:  but  to  raise  rates  with  no  reaction  is  easier 
said  than  done. 

In  years  past  it  was.  and  I  am  sorry  to  say  it  is 
at  present,  to  some  extent,  the  common  practice  for 


electric-light  and  power  companies  to  fix  their  rates 
by  comparison ;  that  is,  a  manager  finds  with  several 
companies  an  average  rate  of  10  cents  per  kilowatt 
and  an  average  cost  of  coal  of  $2.25  per  ton.  He  then 
concludes  that,  since  coal  costs  him  $2  per  ton.  he 
should  make  a  rate  of  nine  cents  per  kilowatt-hour. 
How  absurd  such  a  process  of  reasoning!  The  plant 
or  plants  from  which  he  has  obtained  his  figures 
may  operate  on  four  pounds  of  coal  per  kilowatt- 
hour  and  35  pounds  of  water  per  kilowatt-hour,  while 
if  he  actually  knew  his  own  conditions,  he  might 
find  that  he  was  burning  nine  pounds  of  coal  per 
kilowatt-hour  and  his  engine-room  efficiency  was  60 
pounds  of  water  per  kilowatt-hour.  He  puts  his 
reasoning  into  effect  and  then  wonders  why  it  is  so 
hard  to  make  both  ends  meet,  while  the  other  plants 
are  thriving.  He  did  not  look  into  the  matter  far 
enough. 

It  is  absolutely  impossible  to  fix  rates  for  current 
unless  you  know  how  much  it  costs  you  to  produce 
that  current,  and  how  can  you  find  out  except  by 
records?  To  know  how  much  it  costs  you  it  is 
not  only  necessary  to  have  a  good  and  well-subdi- 
vided system  of  accounting,  but  it  is  necessary  to 
have  full  record  of  operating  data  from  every  de- 
partment of  your  system.  If  we  wish  to  increase 
net  earnings  by  decreasing  operating  expenses,  how 
can  it  be  done  except  by  knowing  the  efficiency  of 
operation  from  records  of  operating  data?  How 
would  you  know  where  to  start  in  the  reductions,  or 
in  which  direction  you  could  get  the  largest  return 
for  a  given  effort,  if  you  did  not  use  operating  records 
as  a  basis?  In  any  event,  comparison  must  be  made, 
either  with  what  we  know  ought  to  be  good  practice 
or  with  what  someone  else  is  doing  under  comparable 
circumstances. 

The  superintendent  of  a  near-by  plant,  on  being 
asked  how  much  coal  he  was  using  per  kilowatt,  said 
nine  pounds,  and  he  was  evidently  satisfied  with  that 
figure.  On  being  informed  that  others  were  using 
from  four  to  six  under  similar  circumstances  he 
became  more  interested  and  began  to  investigate  and 
compare.  The  result  was  a  reduction  in  his  coal 
bill.  He  was  fortunate  in  being  one  among  a  few 
who  already  have  such  records.  He  simply  lacked 
the  comparison.  What  could  he  have  done  without 
the  records? 

Another  plant  recently  concluded,  from  tests,  that 
they  were  not  working  their  boilers  hard  enough  to 
get  good  efficiency.  Figures  were  made  up  from 
every-day  records,  which  gave  the  pounds  of  coal 
per  kilowatt-hour  and  the  average  rate  at  which 
the  boilers  had  been  run.  The  efficiency,  for  the 
davs  taken,  was  found  to  vary  with  the  load  on  the 
boilers,  and  the  two  extreme  days  in  one  month 
revealed  a  difference  in  coal  economy  amounting  to 
$40  per  day  for  this  plant.  That  is,  $40  per  day 
could  be  saved  if  the  boilers  had  been  operated  as 
shown  by  the  best  day.  This  information  could  not 
have  been  obtained  except  from  everyday  records. 

It  is  surprising  how  few  operating  records  the 
average  central  station  keeps,  and  it  is  no  wonder 
how  little  we  sometimes  know  of  what  we  are  doing. 
A  recent  investigation  of  22  plants  in  and  near  Ohio 
territory  for  certain  operating  information  revealed 
the  fact  that  only  two  of  these  22  knew  how  much 
coal  they  were  burning  per  kilowatt,  and  only  three 
of  them  kept  a  record  or  knew  their  kilowatt  output 
per  day  or  per  month.  How  can  such  plants  ex- 
pect to  reduce  operating  expenses  in  any  depart- 
ment if  they  do  not  keep  even  these  simple  records? 
Just  make  a  start,  and  the  remainder  Avill  come  easy. 
As  one  superintendent  has  said,  "It  is  surprising 
how  greedy  one  becomes  when  you  have  a  few  figures 
and  start  in  such  work.  You  always  want  a  little 
more,  as  conditions  reveal  themselves." 

With  some,  who  have  operating  information,  there 
seems  to  be  a  feeling  that  there  is  danger  in  giving 
out  such  information  and  that  it  is  a  stock  in  trade, 
but  I  believe  among  the  companies  themselves  enough 
can  be  given  personally  to  satisfy  any  of  us.  Make 
a  start  on  such  a  system  of  records  as  you  think 
your  plant  will  stand  and  systematically  compare 
these  with  what  ought  to  be  accomplished.  Go  to 
your  next-door  neighbor  and  talk  it  over,  but  be 
sure  you  apply  the  golden  rule  and  go  to  him  with 
the  understanding  that  you  are  to  give  as  well  as 
receive. 

Some  managers  may  claim  that  their  situation  will 
not  justify  the  expense.  Make  a  start,  and  I  think 
you  will  be  convinced  that  you  can  do  more  than 
you  are  at  present  without  sacrifice.  I  think  that 
those  who  have  tried  it  will  bear  me  out  in  saying 
that  any  investment  which  they  have  made  has  shown 
a  good  return, 

TuESDAY^s  Papers. 

The  first  paper  read  was  that  by  Lehman  B.  Hoit 
of  the  Wagner  Electric  and  Manufacturing  Company 
on  "\  Day  Load  as  a  Factor  in  Central-station 
Earning  Capacity."  followed  by  a  brief  discussion, 
participated  in  by  Messrs.  Jackson,  Kuhlman,  Gwynn 
and  Randall. 

The  paper  by  S.  E.  Johanneson  of  the  Westing- 
house  Electric  and  Manufacturing  Company  on 
"Transformer  Testing  for  Central  Stations"  was 
read  by  Mr.  Randall.  In  the  discussion  President 
Perkins  asked  Mr.  Conn  of  Lynn.  Mass..  to  offer 
comment.  Mr.  Ayres  and  Mr.  Gilmartin  also  made 
a  few  remarks. 

p.  R.  Boole  of  the  Electric  Appliance  Company, 


Chicago,  read  a  short  paper  entitled  "Relation  of  the 
Supply  House  to  the  Central  Station."  which  treated 
the  subject  in  a  practical  and  convincing  manner. 

H.  W.  Hillman  of  the  General  Electric  Company, 
Schenectady,  N.  Y.,  read  his  paper  on  "The  Relation 
of  Electric  Heating  Devices  to  Central  Stations." 
The  paper  was  printed  and  circulated  in  the  meet- 
ing, and  was  extensively  illustrated  with  cuts  of  the 
devices  of  the  class  referred  to.  In  connection  with 
the  presentation  of  the  paper  on  this  timely  subject 
many  of  the  utensils  themselves  were  on  exhibition  in 
the  display  made  by  the  General  Electric  Company. 
An  abstract  of  this  paper  and  of  the  discussion  which 
followed  it  will  be  given  in  a  future  issue  of  the 
Western  Electrician. 

Wednesday's  Proceedings. 

The  first  paper  read  was  by  H.  W.  Hillman  of  the 
General  Electric  Company,  Schenectady,  on  "The  New 
Luminous  Arc  Street  System."  This  referred  to  the 
magnetite  arc  lamp.  In  the  discussion  following  Mr. 
Hillman  explained  some  points  in  connection  with 
the  details  of  construction  not  made  plain  in  his 
paper. 

K.  C.  Randall  of  the  Westinghouse  Electric  and 
Manufacturing  Company  of  Pittsburg  followed  with 
his  paper  on  "Notes  on  Incandescent  Street  Light- 
ing."    The  discussion  was  brief. 

E.  H.  Haughton  of  the  Chicago  office  of  the  Bryan- 
Marsh  Company  then  gave  his  "Notes  on  the  In- 
candescent Lamp."  which  was  listened  to  with  interest. 
In  connection  therewith  the  writer  called  attention 
to  the  beautiful  exhibit  by  Mr.  W.  J,  Hammer  at 
the  St.  Louis  Exposition,  showing  the  origin  and 
evolution  of  the  incandescent  lamp  down  to  the  pres- 
ent time. 

The  "Symposium  on  Central-station  Heating" 
which  had  been  arranged,  owing  to  the  absence  of 
the  participants  at  this  time,  was  postponed  to  a 
later  session,  and  finally  altogether  abandoned,  the 
speakers  not  showing  up.  Messrs.  Hayler  and  Field 
sent  letters  of  regret  and  excuse  for  inability  to 
attend. 

T.  Bailey  Whipple  asked  if  anyone  present  could 
state  offhand  about  what  the  lamp  renewals  were 
per  thousand  per  kilowatt-hour  in  the  central  stations 
represented  at  the  meeting.  Mr.  Haughton  answered 
that  he  had  some  data  from  Mr.  Van  Ness,  with  the 
McMillan  interests,  to  the  effect  that  with  lamps  at 
16  cents  each,  taking  420  hours  as  their  life  to  smash- 
ing point,  renewing  every  70  days,  the  cost  of  lamps 
per  kilowatt-hour  is  $0.76;  cost  of  renewing  per 
kilowatt-hour.  $0,071.  For  a  3'^-watt  lamp,  750 
hours  to  smashing  point,  120  days  as  the  period  of 
renewal,  cost  of  lamps  per  kilowatt-hour  is  $0.38; 
cost  of  renewing  per  kilowatt-hour  is  $0.36.  Mr. 
Willcox,  the  writer  continued,  of  the  General  Elec- 
tric Company,  advocates  the  use  of  a  lamp  even 
higher  in  efficiency  than  three  watts  per  candle,  and 
that  a  3.j-watt  per  candlelamp  at  least  should  be 
supplied  in  central-station  service.  Mr.  Van  Ness 
assumes  a  3.1-watt  lamp  to  have  a  life  of  420  hours 
and  a  3.5-watt  lamp  to  have  a  life  of  750  hours. 
His  conclusions,  Mr.  Haughton  stated,  are  based,  not 
on  the  results  of  actual  practice,  but  is  an  estimate, 
which  the  speaker  thought  might  be  acceoted.  because 
of  the  fact  that  Mr.  Van  Ness  made  the  life  of  a 
lamp  seemingly  short,  420  hours  being  a  moderate 
estimate  for  3.1  watts  per  candle.  Mr.  Whipple 
asked  if  the  speaker  (Mr.  Haughton),  when  selling 
to*  a  central-station  man  a  3.1-watt  lamp,  would 
gua-antee  him  more  than  from  6,300  to  6.500  candle- 
hours?  Mr.  Haughton  replied  that  his  comoany 
guaranteed  8.500  candle-hours  on  a  3.1-watt  lamp 
of  double-filament  type,  and  7.500  candle-hours  on 
oval-anchor  type.  Mr.  Whipple  thought  that  to  guar- 
antee 600  hours  life  on  a  3.1-watt  lamp  was  promising 
an  impossibility,  and  that  lamp  people  should  be 
more  conservative  in  their  guarantees.  The  discus- 
sion became  somewhat  heated,  and  was  brought  to 
an  abrupt  conclusion,  an  adjournment  being  taken 
at  this  time. 

The  afternoon  session  of  Wednesday  was  opened 
by  a  paoer  on  "The  Steam  Turbine  and  Its  Use," 
by  E.  C.  Crocker  of  the  Warren  Electric  Manu- 
facturing Company,  Sandusky,  Ohio,  which  was  lis- 
tened to  with  close  attention,  some  of  the  central-sta- 
tion men  present  having  availed  themselves  of  a  con- 
venient opportunity  between  sessions  of  the  conven- 
tion to  inspect  the  operation  of  the  last  constructed 
turbine  at  the  Warren  company's  plant.  There  was 
an  animated  discussion  of  the  paper.  This  paper, 
with  an  abstract  of  the  discussion,  is  given  elsewhere 
in  this  issue. 

Frank  Conrad  of  Pittsburg  read  a  paoer  on  "The 
Instrument  Equicment  of  a  Testing  Department." 
The  fine  line  of  instruments  of  precision  on  exhibit 
by  the  Westinghouse  company  at  this  convention  was 
peculiarlv  appropriate  in  connection  with  Mr.  Con- 
rad's subject. 

"Graded  Costs  of  Electric  Supply"  was  the  title 
of  a  paper  read  by  M.  E.  Turner  of  the  Cleveland 
Electric  Illuminating  Company,  which  held  the  ear- 
rest  attention  of  the  central-station  men.  Mr.  Turner 
showed  the  fallacy  of  the  methods  adopted  in  the 
past  by  some  central  stations  in  computing  their  costs. 
Messrs.  Perkins.  Dusenberre,  Bechtel,  Jackson.  Avres 
and  others  discussed  the  paper,  and  President  Perkins 
congratulated  the  association  on  receiving  such  a 
valuable  contribution  to  this  Important  subject, 

The  closing  naper  of  the  afternoon  was  that  '  ■ 
G.  Brewer  Griffin  of  the  Westinghouse  Electric  and 
Manufacturing  Company,  entitled  "Points  for  Con- 
sideration When  Purchasing  Series  Alternating-cur- 
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rent  Arc  Lamps."    This  paper  will  be  given  in  the 
Western  Electrician  later. 

Thursday's  Session. 

The  Thursday  morning  session  closed  the  conven- 
tion. At  this  session  a  paper  was  read  by  W.  E. 
Richards  of  the  Toledo  Railway  and  Light  Company, 
on  "Unaccounted-for  Current."  There  was  a  good 
discussion. 

President  Perkins  presented  lor  consideration  the 
following  question,  which  had  been  passed  up:  "I 
should  like  to  know  of  some  inexpensive  and  reliable 
way  of  testing  a  Thomson  recording  wattmeter  with- 
out taking  it  out  of  service  and  moving  to  the  testing 
room  or  laboratory  at  the  central  station."  Mr. 
Bailey  suggested  that  he  had  seen  that  pretty  well 
described  in  some  of  the  manufacturers'  literature. 
Mr.  Turner  took  the  ground  that  meter  inspections 
should  not  be  made  on  the  premises ;  if  the  object  was 
to  make  a  cheap  test,  the  testing  could  be  done  at 
less  expense  in  the  testing  room  than  on  premises; 
there  was  greater  percentage  of  error  in  testing  on 
the  premises,  and,  acceding  to  every  trivial  request 
to  test  a  meter  on  premises  had  the  effect  of  destroy- 
ing confidence  in  meters,  which  have  now  reached 
such  a  high  degree  of  accuracy  and  reliability  that 
they  are  as  accurate  or  more  so  than  meters  for  any 
other  form  of  public  service.  His  experience  was 
that  a  man  at  the  central-station  laboratory  could 
test  on  an  average  2;  meters  a  day.  as  against  eight 
or  10  on  premises,  and  do  it  much  more  satisfactorily. 
including  necessary  repairs  and  adjustments.  In- 
spection bureaus  were  going  around  offering  to  test 
customers'  meters,  and  if  tests  are  made  by  the  com- 
panies at  residences  or  places  of  business  it  tends  to 
encourage  the  belief  that  such  testing  is  an  easy  mat- 
ter, and  anybody  can  do  it  properly,  which  is  far 
from  the  truth,  ileters  tested  at  the  Cleveland  office 
had-  been  found  accurate  within  two  per  cent.  Mr. 
Gilmartin  asked  if  a  commutator  meter  in  process  of 
being  transported  to  place  after  testing  at  central  sta- 
tion, would  stay  in  the  same  condition  that  it  was 
after  the  test  had  been  completed  at  the  central  sta- 
tion? Mr.  Turner  thought  that,  with  proper  men  em- 
ployed in  this  branch,  the  meters  would  be  handled 
properly  and  be  subject  to  no  difficulties  from  jar  in 
moving  back  to  premises.  Mr.  Gilmartin  wished  to 
learn  whether  afterward  the  meter  was  inspected  to 
see  if  it  had  suffered  no  harm,  and  was  again  properly 
installed.  Mr.  Turner  replied  that  the  plan  they  fol- 
lowed was  for  the  man  placing  it  back  in  position 
to  turn  on  a  small  load  and  see  that  eyerj-thing  was 
O.  K..  and  that  no  condition  existed  which  would  pre- 
vent its  running  nicely. 

In  the  absence  of  Mr.  Gaskill.  his  paper  on  "Joint 
Use  of  Poles  by  Public-sen-ice  Companies"  was  read 
by  Mr.  Perkins,  and  after  a  discussion  of  some  of 
the  points  contained  in  it  in  executive  session,  the 
recommendation  to  appoint  a  special  committee  was 
concurred  in. 

Election  of  Officers. 

After  hearing  in  executive  session  reports  of  offi- 
cers and  special  committees,  the  association  elected 
the  following-named  officers : 

President — M.  E.  Turner,  Cleveland. 

Vice-president^F.  E.  Valentine,  Pigua. 

Secretary-treasurer — D.  L.  Gaskill,  Greenville. 

Advisory  committee — D.  L.  Gaskill.  Greenville; 
Samuel  Scovil,  Cleveland;  E.  J.  Bechtel  Toledo. 

Executive  committee — J.  H.  Perkins,  Youngstown ; 
C.  M.  Hart.  Sandusky-;  J.  F.  Bendure.  Lima;  M.  C. 
Hull,  Columbus;  W.  E.  Miller,  Mt.  Gilead. 

Finance  committee — C.  E  Inman,  Warren ;  N. 
Way,  Lisbon;  W.  P.  Engel.  Defiance. 

The  new  president,  Mr.  Turner  of  the  Cleveland 
Electric  Illuminating  Company,  has  been  a  regular 
attendant  upon  the  meetings  of  this  association  for 
some  years,  and  has  contributed  many  valuable  papers 
and  discussions  to  its  proceedings.  His  attention  has 
been  largely  directed  to  a  close  study  of  the  details 
of  operating  expense  and  economy-,  and  under  his 
leadership  it  is  expected  that  this  department  of  the 
work  of  the  association  will  receive  on  its  pro- 
grammes the  consideration  its  importance  justly 
merits.  In  his  speech  of  acceptance  President  Turner, 
after  thanking  the  members  for  the  unexpected  com- 
pliment paid  him.  adverted  to  the  valuable  work 
done  by  the  retiring  president  and  by  Secretary  Gas- 
kill, in  w-hose  capable  hands  most  of  the  detail  work 
of  the  association  must  necessarily  remain.  He  con- 
gratulated the  members  upon  the  evident  increase  in 
membership  and  interest  from  year  to  year,  and  at- 
tributed to  Mr.  Perkins  great  credit  for  the  way  in 
which  he  had  presided  over  the  present  meeting. 

A  special  vote  of  thanks  was  extended  to  ex-Presi- 
dent Perkins,  and  to  Secretary  Gaskill,  the  former 
on  motion  of  Mr.  Valentine,  the  latter  on  motion  of 
Mr.   McKnight. 

On  motion,  also  of  Mr.  McKnight,  resolutions  of 
thanks  were  adopted  to  the  Warren  Electric  Manu- 
facturing Company,  the  Sandusky  Gas  and  Electric 
Company  {"Mr.  C.  M.  Hart,  manager"),  the  ladies' 
entertainment  committee  and  to  the  technical  and 
daily  press. 

Those  in  Attendance 

The  following-named  gentlemen  were  in  attendance 
representing  central  stations;  Bellevue,  G.  Cathcart; 
Bellaire,  E  L.  Booth ;  Cleveland,  M.  E.  Turner, 
J.  T.  Kermode;  Columbus.  M.  C.  Hull;  Defiance. 
W.  P.  Engel;  Delaware,  E.  F.  Gwynn  ;  Delta.  C.  S. 
Longnecker ;  Gallipolis.  C.  L.  Steenbergen ;  Green- 
ville, S.  S.  C.  Avres ;  Kenton.  Frank  Espy ;  Lima, 
J.  A.  Bendure;  Lisbon,  N.  Wav :  Mt.  Gilead,  W. 
E.  Miller;  Middletown,  E.  H.  McKnight;  Mt.  Ver- 


non, W.  B.  Wilkinson ;  Piqua.  F.  E.  Valentine,  Fred. 
W.  C.  Bailev;  Sandusky,  C.  M'.  Hart:  Toledo,  E.  J. 
Bechtel,  John  Gilmartin,  W.  E.  Richards,  C.  N. 
Jackson;  Warren.  C.  E.  Inman,  S.  F.  Messer;  Wash- 
ington, G.  N.  Clapp ;  Wauseon,  W.  F.  Hubbell ; 
Youngstown,  J.  H.  Perkins,  E.  H.  Beil;  Springfield, 
111.,  E.  G.  Schmidt. 

Following  is  a  list  of  supply  men  and  visitors  who 
were  at  the  convention :  Banner  Electric  Company, 
N.  L.  Norris,  Youngstown,  Ohio;  F.  Bissell  Com- 
pany, Frederick  Bissell,  E  E.  Beam,  C.  M.  Hamil- 
ton and  \'.  I.  Gray,  Toledo ;  Br>'an-Marsh  Company, 

E.  H.  Haughton,  Chicago,  and  F.  W.  Godfrey,  Cin- 
cinnati; Buckeye  Electric  Company,  F.  W.  Bliss, 
Cleveland;  Bullock  Electric  Manufacturing  Company, 

F.  C.  Colwell,  Cincinnati,  and  F.  Wharton,  Cleve- 
land; Central  Electric  Company,  Allen  S.  Pearl, 
Chicago;  Cleveland  Electrical  Supply  Company,  H. 
H.  Cudmore,  Cleveland ;  Crouse-Hinds  Company, 
Nathan  Shute,  Cincinnati ;  Doubleday-Hill  Electric 
Company.  Elliott  Reynolds,  Pittsburg,  Pa.;  Duncan 
Electric  Manufacturing  Company,  William  H.  Sinks, 
Lafayette,  Ind. :  Electric  Appliance  Company,  Phillip 
Cass.  Columbus,  Perrj'  R.  I3oole.  Chicago ;  Electric 
Candy  Machine  Company ;  T.  G.  Goodwyn,  Nash- 
ville, Tenn. ;  General  Electric  Company,  W.  J.  Han- 
ley,  H.  C.  Houck  and  A.  S.  Hertz  of  Cincinnati, 
H.  W.  Hillman  and  F.  G.  Vaughen  of  Schenectady. 
Robert  E.  Russell;  General  Incandescent  Arc  Light 
Company.  H.  B.  Coles  of  Cincinnati,  and  E.  E. 
Schmid  of  Cleveland  ;  HoLart  Electric  Manufacturing 
Company,  S.  M.  Rust.  Troj'.  Ohio;  Thomas  Emery's 
Sons.  Cincinnati,  Louis  T.  Kaiser;  Kuhlman  Electric 
Company,  E.  Kuhlman,  Elkhart,  Ind. ;  W.  G.  Nagel 
Electric  Company,  E.  J.  Paradis.  Toledo,  Ohio ; 
National  Carbon  Company,  N.  C.  Cotabish,  Cleveland ; 
Nerrist  Lamp  Company,  E.  R.  Roberts  and  Max  Har- 
ris of  Pittsburg,  J.  C.  Wright  of  Cleveland  and  Charles 
F.  Case  of  Detroit ;  New  York  and  Ohio  Company, 
W.  D.  Packard,  Warren.  Ohio;  Post-Glover  Electric 
Company,  Charles  S.  Kuntz  and  E.  L.  Van  Winkle, 
Cincinnati ;  John  A.  Roebling's  Sons  Company,  W. 
W.  Affieck  and  J.  W.  Brooks.  Cleveland ;  Rumsey 
Electrical  Manufacturing  Company,  George  A.  Rum- 
sey, Jr.,  Philadelphia ;  Sanderson  &  Porter.  Leo  A. 
Phillips.  New  York;  Sawyer- Man  Electric  Company, 
T.  H.  Bailey  Whipple,  New  York  city ;  Standard  Elec- 
tric Company,  G.  C.  Kuntz.  L.  T.  Milnor  and  P.  J. 
Williams  of  Cincinnati ;  Stanley  Electric  Manufac- 
turing Company,  Thomas  F.  Clohese3^  Cincinnati ; 
Stanley  Instrument  Company,  F.  J.  Alderson,  Great 
Barrington,  Mass. ;  The  Engineer,  J.  B.  Shaw^  Jr., 
Chicago :  Wagner  Electric  Manufacturing  Companj', 
Dean  Emerson  of  Cincinnati,  and  Clarence  E. 
Delafield  and  L.  B.  Hoit  of  St.  Louis;  Warren 
Electric  Manbfacturing  Company,  H.  B.  Warren, 
J.  A.  Muir,  E.  C.  Crocker,  Frank  Warren  and  W. 
M.  Lenhart  of  Sandusky ;  Westinghouse  Electric  and 
Manufacturing  Company.  W.  W.  Lovell,  G.  B.  Du- 
sinberre  and  E.  W.  Word  of  Cleveland.  J.  W. 
Schrantz  of  Cincinnati,  Wesley  P.  Jend  of  Columbus, 
R.  L.  Rathbone  of  Detroit,  R.  W.  Beebe  of  Cleve- 
land, G.  Brewer  Griffin,  K.  C.  Randall  and  F.  Con- 
rad of  Pittsburg;  Western  Electrician,  Charles  W. 
Forbrich,  Chicago. 

Convention  Notes. 

F.  W.  Bliss  represented  the  Buckeye  Electric  Com- 
pany of  Cleveland. 

Allen  S.  Pearl  looked  after  the  Central  Electric 
Company's   interests. 

Nathan  Shute  of  the  Cincinnati  office  of  the  Crouse- 
Hinds  Company  was  on  hand. 

W.  W.  Affieck  and  J.  W.  Brooks  of  the  Cleveland 
office  of  the  John  A.  Roebling's  Sons  Company, 
looked  after  Roebling  products. 

The  Stanley  Instrument  Company  of  Great  Bar- 
rington, Mass.,  delegated  F.  J.  .Mderson  lo  represent 
it. 

N.  L.  Norris,  general  manager  of  the  Banner  Elec- 
tric Company  of  Youngstown,  Ohio,  was  on  hand  to 
talk  Banner  specialties. 

Tlie  General  Incandescent  Arc  Light  Compan}^  was 
represented  by  H.  B.  Coles,  manager  of  the  Cincin- 
nati office,  and  E.  E.  Schmid,  assistant  manager  of 
the  Cleveland  office. 

E.  Kuhlman,  the  popular  transformer  man  of  Elk- 
hart, Ind.,  and  a  charter  member  of  the  Sons  of 
Jove,  a  popular  fraternal  organization,  was,  of  course, 
on  hand  to  talk  Kuhlman  transformers. 

Perry  R.  Boole,  the  popular  general  sales  manager 
of  the  Electric  Appliance  Company,  Chicago,  and 
Phillip  Cass,  Ohio  representative,  looked  after  this 
company's  interests  with  their  usual  skill. 

L.  B.  Hoit,  manager  of  the  Cleveland  office  of  the 
Wagner  Electric  Manufacturing  Company,  C.  E.  Del- 
afield of  the  St.  Louis  office  and  Dean  Emerson 
looked  after  the  Wagner  companj-'s  interests. 

The  Stanley  Electric  Manufacturing  Companj'  was 
represented  by  Thomas  F.  Clohesey.  district  manager 
of  the  Cincinnati  office.  It  was  announced  that  after 
September  ist  Mr.  Clohesey  would  be  assistant  man- 
ager of  the  western  office,  with  headquarters  in  Chi- 
cago. 

An  exhibit  which  attracted  wide  attention  was  an 
electric  candymaking  machine  made  by  the  Electric 
Candy  Machine  Company  of  Nashville,  Tenn.  This 
machine  spins  sugar  into  candy  without  the  use  of 
water.  The  sugar  is  put  into  a  head,  which  revolves 
2,200  times  per  minute.  A  high-resistance  ribbon  is 
used,  which  melts  the  sugar,  which  is  spun  into 
gossamer-like  filaments  by  centrifugal  force.     The  ex- 


hibit was  in  charge  of  T.  G.  Goodwyn.  These  candy- 
making  machines  are  making  a  great  hit  at  the  St. 
Louis  Exposition. 

The  Duncan  Electric  Manufacturing  Company  of 
Lafayette,  Ind.,  manufacturer  of  the  w-ell-known  Dun- 
can meters,  was  represented  by  William  H.  Sinks. 
.\  sample  line  of  meters  in  a  conspicuous  location 
in  the  convention  headquarters,  attracted  wide  at- 
tention. 

N.  C.  Cotabish,  sales  manager  of  the  National  Car- 
bon Company  of  Cleveland,  took  advantage  of  the 
opportunity  to  renew  acquaintance  with  his  many 
customers  and  friends.  Mr.  Cotabish  said  that  his 
company  would  shortly  place  a  new  battery  on  the 
market. 

Franklin  Wharton,  district  manager  of  the  Cleve- 
land office  of  the  Bullock  Electric  Manufacturing 
Company,  and  F.  C.  Colwell,  the  Cincinnati  manager, 
looked  after  the  Bullock  interests.  The  company's 
well-known  trademark  and  other  literature  were 
ever^'where  in  evidence  at  the  convention  headquar- 
ters. 

The  F.  Bissell  Company  of  Toledo  was  ably  repre- 
sented by  President  Fred  Bissell.  E.  E.  Beam,  C. 
M'.  Hamilton  and  V.  I.  Gray.  The  company  ex- 
hibited its  most  important  specialties,  including  Jan- 
dus  arc  lamps,  Kuhlman  transformers,  Cutter  arc- 
lamp  pulleys.  Chapman  voltage  regulators  and  Bissell 
sign   flashers. 

E.  H.  Haughton  and  F.  W.  Godfrey  (the  latter  of 
the  Cincinnati  district  office)  looked  after  the  Bryan- 
]\larsh  Company's  interests.  Mr.  Haughton's  paper 
on  "Incandescent  Lamps"  was  well  received.  Mr. 
Haughton  also  received  congratulations  from  his 
many  friends  on  his  appointment  as  general  manager 
of  the  Bryan-Marsh  Company,  with  headquarters  in 
Chicago. 

The  Nernst  Lamp  Company  was  on  hand  with  its 
usual  quota  of  able  representatives.  The  West 
House.  Sandusky,  where  the  convention  was  held, 
was  lighted  by  Nernst  lamps,  and  favorable  comment 
could  be  heard  on  all  sides.  The  following-named 
gentlemen  looked  after  the  company's  interests : 
Max  Harris,  general  sales  manager ;  E.  R.  Roberts, 
J.  C.  Wright  of  the  Cleveland  office  and  C.  F.  Case 
of  the  Detroit  office. 

S.  M.  Rust,  formerly  president  of  the  Ohio  Electric 
Light  Association,  represented,  the  Hobart  Electric 
Manufacturing  Company  of  Troy,  Ohio,  maker  of 
direct-current  dynamos  and  motors.  Mr.  Rust  was 
one  of  the  most  popular  men  at  the  convention,  and 
did  much  to  make  Hobart  apparatus  even  better 
known  than  it  now  is.  The  Hobart  company  has 
recently  doubled  its  capacity  and  is  doing  a  very 
satisfactory  business. 

The  Warren  Electric  Manufacturing  Company  of 
Sandusky  made  a  host  of  new-  friends  through  its 
considerate  treatment  of  delegates  and  visitors.  Upon 
entering  the  hotel  each  delegate  was  given  a  ticket 
which  entitled  him  to  a  yachtiiig  cap.  a  ride  on  the 
steamer  to  Cedar  Point,  t'he  popular  s#nmer  resort, 
and  admission  to  the  theater.  The  company's  repre- 
sentatives were  indefatigable  in  looking  after  the  wel- 
fare of  the  delegates,  and  the  attention  shown  was 
greatly  appreciated  by  those  in  attendance  at  the 
convention.  The  Warren  company  w-as  represented 
by  H.  B.  Warren,  chief  engineer;  Frank  Warren, 
W.  M.  Lenhart,  auditor,  E.  C.  Crocker,  turbine  ex- 
pert, and  James  A.  Muir.  It  was  a  matter  of  regret 
that  President  C.  C.  Warren  was  unable  to  be  present. 

The  General  Electric  Company  made  a  ver}^  in- 
teresting exhibit.  Its  line  of  electric  heating  and 
cooking  devices,  including  dining  and  kitchen  tables 
with  the  necessary  attachments,  was  carefully  in- 
spected. Its  mercury  arc  lamps,  operated  from  a 
mercury  arc  rectifier,  together  with  its  monochrome 
mercurv^  lamp,  orthochrome  lamp  and  its  new-  lumi- 
nous arc  lamp,  attracted  wide  attention.  In  the  op- 
eration of  the  orthochrome  lamp  six  incandescent 
lamps  are  used  to  act  as  ballast  resistance ;  also  to 
supply  the  red  rays,  which  are  lacking  in  all  mercury 
lamps.  The  company  also  showed  its  factory-type 
mercury  lamp.  W.  J.  Hanley  was  in  charge  of  the 
exhibit,  assisted  by  H.  W.  Hillman,  R.  E.  Russell, 
H.  C.  Houck  and  F,  G.  Vaughen. 

The  Westinghouse  Electric  and  Manufacturing 
Company  made  a  most  complete  exhibit,  consisting  of 
its  new  line  of  precision  and  portable  instruments, 
which  are  designed  lo  excel  anything  ever  brought 
out  in  this  line.  It  is  claimed  that  these  instruments 
are  the  nearest  approach  to  the  Kelvin  balance  made 
in  this  country.  The  company  guarantees  the  cali- 
bration of  these  instruments  and  will  recalibrate  them 
at  any  time  free  of  charge.  The  Westinghouse  pre- 
payment w-attmeter  is  adjustable  for  any  rate.  Be- 
fore placing  this  meter  on  the  market  the  company 
made  a  two-year  test,  during  which  time  250,000 
quarters  were  dropped  into  the  meter  by  a  boy.  The 
Westinghouse  instruments  have  removable  covers. 
The  new  Westinghouse  alternating-current  series  arc 
lamp  also  attracted  wide  attention.  It  is  asserted 
that  this  lamp  has  no  iron  parts,  and  only  a  few  parts. 
The  company'  also  exhibited  its  safety  coil,  having 
a  capacity  of  one  to  12  lights,  and  applicable  to  indoor 
lighting;  also  its  M.  P.  lightning  arrester  for  al- 
ternating or  direct  current.  The  following  staff  rep- 
resentatives were  present;  G.  Brewer  Griffin,  assist- 
ant manager  detail  and  supply  sales  department ; 
K.  C.  Randall,  electrical  engineering  department; 
R.  W.  Beebe,  W.  E.  Word,  W.  W.  Lovell,  J.  R. 
Downs  and  G.  B.  Dusinberre  of  the  Cleveland  office, 
and  Frank. Conrad  of  the  engineering  department. 
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The  McMurtie  Electric  Timing  Clock. 

A  new  electric  timing  device,  invented  by  A.  L.  Mc- 
Murtie of  Baltimore.  Md.,  was  used  for  the  first 
occasion  for  the  timing  of  the  automobile  races  at 
Long  Branch,  N.  J.,  on  August  15th.  The  :McMurtie 
electric  clock  is  an  ingenious  arrangement  of  com- 
paratively simple  electromagnetic  mechanism,  the 
merit  of  the  machine  being  in  the  peculiar  sequence 
of  its  movements  rather  than  in  the  utilization  of  any 
strictly  new  device.  The  whole  apparatus  is  mounted 
on  a  board  about  three  feet  square.  Under  the 
operator's  left  hand  is  an  ordinary'  telephone  con- 
nection, and  at  the  right  are  five  stop-watches  in  a 
row  in  front  of  a  similar  number  of  plungers  fitted 
witli  hard-rubber  heads.  The  rest  of  the  board  is 
occupied  by  three  relays,  the  distributing  device,  a 
liming  key  and  switches,  the  necessary  batteries 
being  stowed  away  beneath.  The  manipulation  of  a 
key  at  the  starting  point,  which  may  be  at  any  dis- 
tance from  the  recording  apparatus,  so  long  as  a 
circuit  can  be  established,  starts  all  the  watches  sim- 
ultaneously, and  any  watch,  according  to  prearrange- 
ment,  can  be  stopped  when  the  car  passes  the  quarter 
mile,  the  half,  the  kilometer,  the  three-quarter  and 
the  finish,  or  any  other  distances  that  may  be  selected 
along  the  circuit  wire,  only  one  circuit  being  needed 
for  any  number  of  successive  observation  points. 
If  desired  also,  10  watches  can  be  used  instead  of 
five,  or  the  board  could  be  arranged  for  an  unlim- 
ited number  of  competitors. 

Patents  are  pending  for  the  distributing  apparatus, 
which,  therefore,  cannot  be  described  in  detail. 
Enough  can  be  said,  however,  to  demonstrate  the 
ingenuity  of  the  device.  The  distributor  is  essentially 
a  brass  wheel  about  10  inches  in  diameter,  placed 
horizontally  in  a  small  box.  The  spokes  of  this 
wheel,  if  spokes  they  may  be  called,  are  each  pierced 
with  10  contact  holes,  into  which  fit  movable  brass 
plugs,  and  the  plugs  can  be  arranged  in  a  great  num- 
ber of  possible  combinations,  according  to  the  number 
of  the  obser\-ation  stations  and  the  number  of  stop 
watches.  In  fact,  the  application  of  the  principle  is 
limitless  if  a  larger  wheel  is  used.  Assuming  that 
the  conditions  of  a  race  are  as  indicated  above,  one 
of  the  spokes  is  fitted  with  five  plugs  and  the  signal 
from  the  starting  point  of  the  race  sends  to  the  dis- 
tributor an  electric  impulse  w^hich  moves  the  wheel 
forward,  flows  through  the  plugs  and  starts  the 
watches.  It  will  be  seen  later  that  the  distributor 
accomplishes  more  than  this.  When  the  operator 
at  the  quarter-mile  sees  the  leading  car  approaching 
he  presses  his  key.  This  key  operates  the  distrib- 
uting relaj'  on  the  board  and  brings  forward  a  sec- 
end  spoke,  on  which  is  a  plug  corresponding  with 
the  first  watch.  This  movement  of  the  wheel  closes 
a  circuit  which  operates  a  second  relay  and  in  turn 
sets  the  spring  of  the  watch  plunger.  As  the  car 
passes  the  mark  at  the  quarter-mile,  the  observer  lifts 
his  finger  from  the  key  and  breaks  the  circuit,  which 
in  turn  releases  the  plunger  spring  and  instanta- 
neously stops  the  watch.  The  signals  are  given  in  the 
same  manner  at  the  other  distances.  The  plungers 
act  with  the  speed  of  a  rapid  photographic-exposure 
shutter,  and  the  accuracy  of  its  record  is  only  lim- 
ited by  the  accuracy'  of  the  watch.  A  third  relay  is 
attached  to  the  apparatus  and  can  be  used  for  firing 
a  pistol,  so  that  timing  can  be  accomplished  by  the 
older  method.  When  the  pistol  relay  is  used  it  is 
desirable,  though  not  essential,  to  have  a  complete 
duplicate  timing  clock  at  the  starting  point,  the  two 
instruments  sj'nchronizing  absolutely.  With  the 
necessary  batter\'  current  any  number  of  complete 
clocks  could  be  installed,  not  only  on  the  course  but 
even  in  a  distant  telegraph  or  newspaper  office.  For 
the  Long  Branch  tests  an  ordinary  telephone  circuit 
was  used  for  the  timing  signals.  The  telephone  was 
used  for  speaking  all  the  time  the  signals  were  being 
given  and  the  results  were  telephoned  back  from 
point  to  point  the  instant  the  watches  gave  their  in- 
dications. 

An  additional  attachment  to  the  apparatus  is  a 
steel  tape,  which  can  be  stretched  across  an  automo- 
bile track  about  three  inches  from  the  ground.  The 
tape  is  kept  steady  by  a  set  of  special  springs  and 
a  movement  of  one-sixteenth  of  an  inch  will  cause 
the  tape  to  close  a  recording  circuit,  so  that  when 
the  tape  is  used  the  timing  of  a  race  is  absolutely 
automatic  as  far  as  the  leading  car  is  concerned; 
but,  as  at  present  arranged,  the  time  for  the  second 
or  any  succeeding  car  can  only  be  taken  by  resetting 
the  distributor  after  any  particular  watch  is  stopped. 
In  automobile  races  the  time  for  the  leading  car  is,  of 
course,  the  most  important,  and  the  times  of  the  fol- 
lowing cars  could  be  quite  easily  taken  by  hand 
from  point  to  point  with  independent  watches,  started 
simultaneously-  w^itJi  the  sending  of  the  recording 
signal. 

The  McMurtie  clock  marks  a  great  advance  upon 
the  ifors  timing  clock,  the  only  other  electric  timer 
that  has  so  far  been  used  in  the  United  States.  The 
Mors  clock  is  a  French  invention  and  was  used  last 
year  for  the  automobile  races  on  the  Florida  beaches. 
The  Mors  timer  uses  only  one  watch  and  cannot  be 
worked  on  a  telephone  circuit  D.  W.  W. 


Gladstone-Lalande  Battery. 

The  new  battery,  herewith  illustrated,  is  put  forth 
as  an  improvement  on  the  original  Lalande  battery, 
invented  by  De  Lalande  and  Chaperon,  and  of  which 
there  are  several  modifications  on  the  market  at  the 
present  time.  In  the  Gladstone-Lalande  battery  the 
negative  electrode  is  composed  of  a  plate  of  ag- 
glomerated oxide  of  copper,  having  its  surfaces  re- 
duced to  the  metallic  state.  This  copper  oxide  plate 
is  carried  in  a  supporting  hanger,  made  of  copper 
rod,  formed  into  a  U-shaped  frame,  the  two  free 
ends  of  which  are  threaded  to  receive  clamping  nuts, 
by   which   the   hanger    is    fastened   to   the   porcelain 


Philadelphia  Rapid  Transit  Plans. 

The  plan  of  the  Philadelphia  Rapid  Transit  Com- 
pany to  issue  six  tickets  for  25  cents  on  and  after  Sep- 
tember ist,  as  announced  some  time  ago,  has  been 
practically  abandoned,  nothing  in  that  direction  being 
done  at  the  recent  meeting  of  the  directors.  It  was 
stated  that  the  scheme  had  met  with  considerable 
opposition  from  the  public  and  that  there  would  be 
considerable  of  a  muddle  in  the  abolition  of  the 
exchange  system.  The  report  of  the  president 
showed  an  increase  of  2.000,000  in  the  number  of 
passengers  over  the  previous  year;  the  total  receipts 
were  $16,000,000.     The  .work  on  the  subway  and  ex- 


GLADSTONE-LALANDE    BATTERY. 


cover  of  the  battery.  The  supporting  hanger  is  pro- 
vided with  two  perforated  flat  spring  copper  clamps 
attached  to  the  opposite  sides  of  the  hanger.  One  of 
these  spring  clamps  is  riveted  at  each  end  to  the 
hanger  and  the  other  is  detachable,  having  slotted 
eyelet  holes  at  each  end  which  fit  over  the  two  rivet 
heads  on  the  sides  of  the  hanger,  the  clamp  being 
locked  in  position  by  being  pulled  slightly  in  a 
downward  direction.  The  copper  oxide  plate  is 
placed  in  the  hanger  so  that  one  of  its  flat  surfaces 
bears  against  the  fixed  spring  clamp.  The  detachable 
spring  clamp  is  then  locked  to  the  hanger,  as  de- 
scribed above,  so  that  it  bears  against  the  other  flat 
surface  of  the  oxide  plate,  which  is  held  firmly  be- 
tween the  two  spring  clamps, 

When  the  battery  needs  to  be  recharged  the  ex- 
hausted oxide  of  copper  plate  can  be  removed  from 
the  hanger  and  a  new  one  substituted  with  the  least 
possible  loss  of  time  and  without  soiling  the  fingers. 
The  wide  surfaces  of  contact  presented  by  the  per- 
forated spring  clamps  render  it  unnecessary  for  any 
cleaning  or  sandpapering  of  these  parts  when  re- 
charging. 

The  positive  electrode  consists  in  ^.11  cases  of  two 
flat  plates,  composed  of  an  alloy  of  zinc  and  mer- 
cury, which  are  suspended  from  the  cover.  In  some 
models  these  flat  zinc  plates  are  cast  on  an  inverted 
U-shaped  hanger  having  a  threaded  extension  which 
passes  through  a  hole  in  the  cover,  to  which  it  is 
clamped  by  a  suitable  nut.  In  other  models  (as 
shown  in  the  illustration)  the  two  zinc  plates  are 
cast  on  separate  stems,  having  a  hole  at  the  upper 
extremity,  which  allows  them  to  be  bolted  to  the 
projecting  knob  on  the  top  of  the  cover,  which  is 
provided  with  a  horizontal  hole  to  receive  a  threaded 
bolt  for  this  purpose. 

The  electrolyte  in  all  cases  is  a  20-per  cent,  solu- 
tion of  the  highest  grade  of  caustic  soda  and  a  layer 
of  pure  mineral  oil  is  poured  on  the  top  to  prevent 
evaporation  and  creeping.  These  batteries  are  manu- 
factured by  the  Battery  Supplies  Company,  Avon 
and  Jeliff  Avenues,  Newark,  N.  J.,  the  proprietor 
of  which,  J.  W.  Gladstone,  is  the  inventor. 


tension  was  reported  to  be  progressing  satisfactorily. 
The  subway,  it  was  estimated,  would  be  completed 
to  Sixteenth  Street  by  next  spring,  at  which  time  the 
bridge  annex  will  also  be  completed.  President  Par- 
sons further  reported  that  with  the  completion  of  the 
subway  from  the  Schuylkill  River  to  STxteenth  Street 
it  was  planned  to  have  the  elevated  railroad  west 
of  the  Schuylkill  River  ready  for  business.  The  con- 
struction work  on  the  elevated  road  will  be  begun 
within  the  next  60  days ;  the  contracts  for  the  mate- 
rial have  all  been  placed. 


A  New  Lightning  Arrester, 

A  new  lightning  arrester,  known  as  ''No.  402,"  has 
been  placed  on  the  market  by  the  American  Electric 
Fuse  Company  of  Chicago.  It  is  designed  to  be  used 
out  of  doors,  especially  on  the  outside  of  a  house 
or  upon  a  pole  where  the  subscriber's  line  drops  off- 
It  can  be  used  all  along  a  toll  line,  placed  at  intervals 
of  a  half  mile,  or  at  the  points  of  transposition.  The 
arrester,  illustrated  herewith,  is  equipped  with  a  fuse, 
but  is  a  lightning  arrester  altogether.     Between  the 


Knife  for  Cutting  Cable  Sheath. 

The  cable-sheath-cutting  knife  shown  in  the  ac- 
companying illustration  is  a  brand  new  thing  on  the 
market  and  fills  a  want  not  heretofore  supplied. 
Its  general  practicability  and  simplicity  of  opera- 
tion will  appeal   strongly  to   telephone  men  and  all 


KNIFE  FOR  CUTTING  CABLE  SHEATH. 

those  who  have  to  do  with  the  laying  of  cables,  in 
which  the  cutting  of  the  sheath  is  so  often  an  im- 
portant item.  This  simple  little  instrument  does 
the  work  quickly  and  neatly.  The  picture  shows 
how  the  knife  is  to  be  used  and  tells  practically  the 
whole  story.  The  device  was  designed  by  the  F. 
Bissell  Company,  226-230  Huron  Street,  Toledo, 
Ohio,  which  is  now  ready  to  place  the  knife  on  the 
market. 


A    NEW   LIGHTNING   ARRESTER. 

carbons  there  is  an  air  space  o.oio  of  an  inch  wide. 
The  dielectric  is  so  arranged  and  constructed  that 
the  carbon  dust,  caused  by  lightning  discharges,  falls 
out  easily  at  the  bottom  of-the  carbons. 

The  block  has  three  binding  posts,  two  for  line 
and  one  for  ground,  and  when  the  lines  are  con- 
nected up  the  carbons  are  looped  in  on  the  line. 
These  binding  posts  are  hollow;  the  wires  pass  from 
the  bottom  and  are  then  fastened  with  screws.  The 
block  is  mounted  on  a  porcelain  base  and  put  to- 
gether very  strongly.  It  is  a  ver>'  serviceable  ar- 
rester and  has  a  galvanized-iron  hood  that  protects 
the  entire  block,  the  block  being  supported  by  a 
galvanized-iron  brace.  This  protector  can  be  used 
on  any  kind  of  a  telephone  line. 
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The  Telephone  in  Canada. 

The  Ontario  Independent  Telcplionc  Company  has 
applied  to  the  council  of  Walkerville,  Ont.,  for  a 
franchise,  and  as  the  Bell  telephone  franchise  there 
expires  in  November  next,  a  warm  fight  is  antici- 
pated. The  Independent  company  is  seeking  to  have 
a  service  in  Windsor,  Walkerville  and  Sandwich. 
It  will  give  connections  with  the  co-operative  com- 
panv  in  Detroit.  Mich. 

A  representative  of  a  telephone  manufacturing 
company  in  Chicago  has  been  in  Windsor,  Ont.,  look- 
ing for  a  Canadian  site  for  a  factor)'.  He  says  that 
a  factory  for  the  manufacture  of  all  kinds  of  tele- 
phone supplies  will  be  erected  in  the  city  of  Wind- 
sor within  a  short  time,  and  that  the  company  will 
employ  150  hands  at  the  outset.  Tiic  factory  will  be 
run  in  connection  with  the  Ontario  Independent 
Telephone  Company  which  is  bidding  for  franchises 
in  Canadian  cities  and  towns.  The  Bell  company 
has  an  exclusive  franchise  in  Windsor  which  has  yel 
two  years  to  run,  but  the  Independent  company  will 
contest  the  right  for  an  exclusive  franchise. 

The  financial  committee  of  the  City  Council  of 
Kingston.  Ont..  has  set  aside  a  proposal  to  grant 
a  five-year  telephone  franchise  to  the  Bell  Telephone 
Company  on  terms  of  $30  for  office  and  $25  for 
house  telephones,  under  the  improved  system,  and 
to  pay  the  city  $700  per  aimum.  The  committee's 
counter  proposal  was  $25  for  office  and  $20  for  house 
telephones,  fitted  with  the  all-metallic  system;  for 
two-party  lines  $iS  e.ich :  three  or  more.  $15  each; 
the  franchise  to  run  for  five  years.  The  company. 
it  is  said,  has  refused  the  offer,  and  the  Independent 
Telephone  Company  is  in  the  field  with  a  proposal. 

There  are  now  14,700  telephones  in  use  in  the 
city  of  Montreal,  as  shown  by  the  new  telephone 
books  just  being  issued  to  subscribers  of  the  Bell 
Telephone  Company.  The  increase  of  subscribers 
over  last  year  was  coo.  and  the  increase  the  year 
previous  was  600.  thus  indicating  that  the  demand 
is  steadily  growing.  With  the  big  gain  that  Mon- 
treal has  made,  that  city  has  now  about  4,000  more 
telephones  in  operation   than   Toronto. 

A  new  phase  in  the  fight  against  the  Bell  Tele- 
phone Company  in  the  city  of  Brantford,  Ont.,  may 
give  an  entirely  new  turn  to  the  ultimate  outcome. 
The  Independent  Telephone  Company,  doing  busi- 
ness in  the  United  States  and  some  parts  of  Ontario, 
is  ready  to  compete  with  the  Bell  in  Brantford. 
If  given  a  competitive  franchise  this  company  will 
give  business  telephones  for  $25  a  year  and  residence 
telephones  for  $15  a  j-ear,  with  party  lines  of  four 
for  $12  each.  It  will  also  give  the  city  a  number  of 
free  telephones  and  $200  a  year.  There  will  be  a 
full-metallic  circuit,  with  a  copper-metallic  circuit 
for  the  business  houses.  The  central  energy  system 
will  be  in  use.  The  wires  will  be  underground  in 
the  main  streets,  with  one  duct  pro\'ided  for  mu- 
nicipal electric-light  or  fire-alarm  wires.  W. 


Ohio  Telephone  Notes. 

The  Central  Union  Telephone  Company  is  placing 
a  switchboard  and  toll  stations  at  the  state  fair 
grounds  at  Columbus.  Either  of  the  local  stations  may 
be  called  up,  or  long-distance  lines  used  from  these 
stations.  The  lines  will  also  connect  with  the  police 
station  and  emergency  hospital. 

The  City  and  Suburban  Telephone  Company  of 
Cincinnati  has  reduced  the  rate  from  15  to  10  cents 
from  that  city  to  a  number  of  points  in  the  south- 
western corner  of  the  state. 

The  switchboard  of  the  Stark  County  Telephone 
Comoany  at  Alliance  was  burned  out  a  few  days 
ago  by  wires  coming  in  contact  with  a  trolley  wire. 
This  makes  the  second  time  this  accident  has  hap- 
pened within  a  short  time. 

Miss  Nannia  Francis,  chief  operator  of  the  Citi- 
zens' Telephone  Company  at  Fostoria,  received  550 
volts  from  a  trolley  wire  a  few  days  ago.  While 
moving  an  electric  fan  on  her  desk  her  hand  came 
in  contact  with  a  wire  that  had  been  charged.  Two 
fingers  were  burned  to  the  bone  and  several  others 
badly  injured.  C. 


Telephone    News  from   the  Northwest. 

The  council  of  Anoka,  Minn.,  has  refused  admis- 
sion to  the  city  for  the  wires  of  the  Consolidated 
Telephone  and  Telegraph  Company.  Only  a  toll  sta- 
tion was  proposed,  but  the  council  took  the  position 
that  it  will  be  followed  by  a  request  for  a  local  ex- 
change. It  is  stated  that  the  company  will  put  in  a 
station  regardless  of  the  council's  action. 

The  Farmers'  and  Citizens'  Mutual  Telephone 
Company  is  installing  a  local  exchange  at  Spring- 
feld,  Minn. 

It  is  leported  that  there  is  a  merger  to  be  made 
of  the  new  Independent  telephone  exchange  at  Yank- 
ton, S.  D.,  the  new  Citizens'  exchange  at  Siou.x  Falls, 
S.  D.,  the  Independent  at  Sioux  City,  Iowa,  the 
Bruce  lines  and  the  Ward  lines,  also  several  smaller 
lines  between  these  towns.  The  new  company  will 
build  telephone  lines  to  Mitchell.  Aberdeen,  Water- 
town.  Brookings  and  other  towns. 

The  Ridgeway,  Jonesdale  .and  Hollandale  Tele- 
phone Company  of  Hollandale,  Wis.,  has  been  incor- 
porated with  $2,000  capital. 

George  Kelson  and  Albert  Jasperson  of  Tyler, 
Minn.,  propose  a  telephone  system  for  Ivanhoe, 
Minn.,  with  connections  with  Wilno,  .^^co,  Hen- 
dricks and  Minneota. 

Thc  Nicollet  County  Telephone  Company  and  the 
St,   Peter   (Minn.)    Telephone  Company  are  to  be 


consolidated  and  placed  under  one  managemerit,  the 
former  purchasing  the  latter.  The  system  is  to  be 
enlarged  and  exterd<'d. 

The  application  for  a  temporarj'  injunction  pgainst 
the  Farmers  and  Merchants'  Telephone  Contpany  at 
Shakopce,  M'inn..  by  a  competitor  was  withdrawn 
upon  coming  to  a  hearing,  and  the  request  for  the 
permanent  injunction  will  be  heard  in  October.  In 
the  meantime  the  new  company  is  hurr\ing  work  to 
get  its  system  completed. 

'i'he  Tri-state  Telephone  and  Teleg.-aph  C'jmpany 
has  .'.warded  a  contract  for  the  erectio"!  of  a  central 
building  at  G:and  Forks,  N.  D. 

The  Mnnning  (Iowa)  Telephone  Compsu)-  has 
been  incorporated  with  a  capital  of  $21,000.  W.  B. 
Swancy  is  president  and  P.  Zerwas  secretarv. 

The  Fi-rmers'  Mutual  Telephone  Company  of 
Johnson  County.  Iowa,  has  increased  its  ::ipit:il  stock 
from  $4,500  to  $9,000. 

The  Hahne  Telephone  Company  of  Turin,  Iowa, 
has  been  incorporated. 

The  Mitchcllville  dowa)  Telephone  Company  has 
increased  its  capital  from  $10,000  to  $23,000.         R. 


Southeast  Kansas  Telephone  Associa- 
tion. 

The  second  convention  of  the  Southeast  Kansas 
Telephone  Association  was  held  in  Galena.  Kan., 
on  August  l/tb.  There  were  members  present  from 
all  quarters  of  the  territory  covered  by  the  asso- 
ciation, which  comprises  Chautauqua,  Wilson,  Mont- 
gomery, Neosho,  Labette,  Crawford  and  Cherokee 
Counties  in  Kansas,  and  Indian  Territor>\  Among 
those  present  were  E.  W.  Dow  of  Baxter  Springs. 
G.  H.  Spangler  of  Chetopa,  Fred  H.  Brown  of  Par- 
sons. John  Rings  of  Oswego.  Harry  Farris  and  P. 
J.  Sheppard  of  Chicago,  G.  W,  Cooper  of  St. 
Louis,  T.  K.  Williams  of  Galena.  L.  C.  .\dams  of 
Cedarville.  James  A.  Plotner  of  Kansas  City  and 
yi.  L.  Robeson  of  Galena. 

The  adjustment  of  the  toll-line  service  rates  and 
difficulties  associated  with  that  denartment  of  the 
business  formed  the  chief  topics  of  discussion.  It 
seems  a  double  rate  has  existed  and  the  meeting 
was  for  the  purpose  of  making  rates  equitable  and 
harmonious  throughout  Southeast  Kansas  and  In- 
dian Territory.  The  operators  came  to  an  agreement 
on  most  points  of  difference.  The  officers  of  the 
organization  are :  President.  G.  H.  Spangler  of 
Oietopa ;  vice-president.  E.  W.  Dow  of  Baxter 
Springs ;  secretary  and  treasurer,  M.  L,  Robeson  of 
Galena. 


Independent  Telephone  Association  of 
the  United  States. 

This  year's  annual  convention  of  the  Independent 
Telcjihone  Association  of  the  L^nited  States  will  be 
held  in  St.  Louis,  on  September  21st  to  23d.  Head- 
quarters will  be  at  the  Inside  Inn,  located  within  the 
sroimds  of  the  World's  Fair,  and  the  meetings  will 
be  in  the  assembly  room  of  the  hotel.  There  will 
be  a  number  of  addresses  on  interesting  subiects 
by  reoresentative  men.  but  the  main  feature  is  to 
be  a  free  and  open  discussion  and  general  expression 
nf  opinion  unon  the  future  of  Indenendent  telephony. 
The  convention  is  to  he  a  sort  of  primary  to  con- 
sider  the    interest   of  the   movement   as   a   w>hole. 

Reservations  on  the  European  plan  for  ^oo  dele- 
cales  have  been  made  by  the  secretary  at  the  Inside 
Inn  at  rates  ranging  from  $1.50  to  $.3.50  a  dav  Cad- 
mission  fee  to  the  exposition  of  50  cents  a  dav  in- 
cluded"!. _  Frank  G.  Jones,  so  West  Jac»:son  Boule- 
vard, Chicago,  is  the  secretary  of  the  association. 


Private  Telephone  System  for  Govern- 
ment Departments  in  Wash- 
ington Suggested. 

The  advisability  of  the  government  installing  its 
ow-n  telephone  system  in  Washington,  D.  C,  was 
discussed  at  a  recent  Cabinet  meeting.  Within  the 
last  few  days  contract  blanks  have  been  presented 
by  the  local  telephone  company  to  the  heads  of 
the  government  departments,  and  these  blanks  fix 
the  charges  at  a  considerably  higher  figure  than 
has  been  charged  in  the  past.  In  view  of  this  pro- 
posed raise  in  rates  some  of  the  officials  think  it 
would  be  cheaper  for  the  government  to  construct 
and  operate  an  interdepartment  telephone  system. 
The  matter,  it  is  said,  has  been  placed  in  the  hands 
of  Secretary  Morton   for   investigation. 


Northern  Pacific  to  Use  Telephone  for 
Train  Orders. 

It  is  reported  from  St.  Paul,  Minn.,  th.it  the 
Northern  Pacific  Railroad  Company  is  preparing  to 
place  the  telephone  in  general  use  on  its  system  for 
the  transaction  of  the  railroad  business  and  for  the 
operation  of  trains.  During  the  last  two  years  the 
company  has  subjected  the  telephone  to  severe  use 
for  the  purpose  of  giving  a  complete  test  in  several 
places  upon  the  system  with  such  success  that  it 
has  now  been  decided  to  use  the  telephone  for  the 
main  line  between  St.  Paul  and  Portland,  Ore.  The 
telegraph  will  also  be  used  as  a  secondary  means  of 
communication. 


Ohio  District  Telephone  Meetings. 

Sixtj'-five  officers  of  telephone  companies  attended 
the  first  meeting  of  District  No.  i  of  the  Ohio  In- 
dependent Telephone  Association  at  the  Euclid  Ho- 
tel in  Cleveland  on  Tuesday  of  last  week.  Vice- 
president  J.  B.  Hoge  presided.  In  his  address  he 
outlined  the  plan  adopted  by  the  state  association 
and  said  that  this  can  be  extended  to  the  entire  United 
States  if  it  meets  with  the  approval  of  the  tele- 
phone men  generally.  One  of  the  main  points 
brought  out  at  the  meeting  was  the  necessity  of 
standardizing  the  equipment  of  telephone  companies 
in  order  to  render  interchange  of  service  more  easy. 
It  is  said  that  in  no  other  public  utility  is  there  such 
a  diversity  of  equipment  as  in  the  telephone  busi- 
ness. Methods  of  conducting  the  business  generally 
were  discussed  with  the  idea  of  securing  a  general 
standardization  of  management  and  accounts.  The 
meeting  was  an  interesting  one,  as  it  brought  out  a 
number  of  good  ideas.  The  subjects  of  general 
interest  that  are  brought  up  at  these  meetings  will 
be  taken  to  the  state  associaion  for  discussion  and  de- 
cision. The  point  is  to  have  the  Independent  com- 
panies of  the  United  States  operate  as  a  unit.  C.  O. 
Norton  of  the  United  States  Telephone  Company 
was    chosen    secretary    of    the    district   organization. 

The  meeting  of  the  seventh  district  took  place  at 
Lima.  Vice-president  George  H.  Matheany  pre- 
sided and  D.  A.  Clark  of  St.  JIarys  was  chosen  dis- 
trict secretary.  The  subjects  di.scnssed  at  this  and 
the  district  meetings  held  at  Toledo  were  much 
the  same  as  at  Cleveland. 


GENERAL  TELEPHONE  NEWS. 

It  is  reported  from  Utica.  N.  Y.,  that  a  movement 
is  on  foot  to  merge  the  Independent  telephone  com- 
panies in  Central  New  York  under  the  name  of  the 
New  York  Independent  Telephone  Company. 

The  moving  of  a  barn  and  the  cutting  of  a  tele- 
phone cable  has  brought  on  a  fight  between  the  city 
of  Hillsdale,  Mich.,  and  the  Michigan  State  Telephone 
Company.  It  is  said  that  Mayor  Goodrich  gave 
permission  to  cut  the  wires  upon  the  refusal  of 
Manager  Farnum  of  the  telephone  company  to  raise 
the  cable. 

The  fight  between  the  Michigan  State  Telephone 
Company  and  the  Union  (Independent)  Telephone 
Company  at  Owosso.  Mich.,  continues.  Alderman 
C.  E.  Rigley  succeeded  in  having  the  telephones  of 
the  L^nion  company  taken  out  of  the  city  offices  and 
Bell  telephones  installed,  but  the  council  has  voted 
to  ha\e  the  companies  put  on  an  equal  footing,  by 
submitting  bids  for  telephone  service.  .\  number 
of  rich  citizens  are  stockholders  in  the  Union  com- 
pany and  they  are  using  every  effort  to  down  the 
Bell   interests. 


MANUFACTURERS    AND    DEALERS. 

The  Stromberg-Carlson  Telephone  Manufacturing 
Company  of  Rochester,  N.  Y.,  and  Chicago  has  re- 
cently closed  contracts  for  switchboards  with  the 
Pfister  Vogel  Leather  Company,  Mihvaukee,  Wis. ; 
Davis  &  Means,  Delmar,  Iowa ;  Fayette  County  Tele- 
phone Company,  Fayetteville,  Texas,  and  the  Shelby 
Telephone  Company,  Shelby,  Mo. 

The  Internation.-il  Telephone  Manufacturing  Com- 
pany of  Chicago  is  reported  as  having  an  excep- 
tionally good  demand  for  this  time  of  the  year  for 
its  small  village-exchange  and  rural  party-line  ap- 
paratus, having  recently  secured,  outside  of  its  reg- 
ular trade,  contracts  for  equipment  for  Holdrege, 
Neb. ;  South  Mc-\lester,  I.  T. ;  Fayetteville,  Wina- 
mac  and  Grass  Creek.  lud. :  Pierre.  S.  D. ;  Svea, 
Minn. :  Malvern  and  Tabor,  Iowa :  IJaldwin,  Kan. ; 
Devine,  Tex.,  and  Hartland,  N.  B. 

The  Eureka  Electric  Company  of  Chicago  and 
Genoa,  111.,  has  now  in  press  (ready  for  distribu- 
tion on  September  1st)  a  telephone  work  containing 
valuable  information,  statistics  and  data  for  tele- 
phone men.  The  book  is  entitled  "Independent 
Telephone  Practice,"  and  was  compiled  by  Mr.  I.  J. 
Kusel  and  Mr.  A.  R  Dobbs,  two  well-known  tele- 
phone men  in  the  Independent  field.  The  work  will 
be  distributed  by  the  Eureka  Electric  Company  and 
will  be  sent  upon  application. 

An  excellent  illustrated  description  of  the  well- 
known  Leich  four-party  selective  telephone  system 
is  given  in  a  booklet  recently  published  b}'  the  Amer- 
ican Electric  Telephone  Company  of  Chicago.  It 
is  asserted  that  this  is  the  only  four-party  line  sys- 
tem that  can  operate  without  springs  for  the  govern- 
ing and  operation  of  the  bells,  and.  further,  that  it 
is  the  only  four-party  system  in  which  it  is  possible 
to  put  condensers  in  the  circuit  which  can  be  oper- 
ated at  ordinary  safe  voltages.  The  company  has 
recently  received  a  contract  to  furnish  for  East 
Liverpool,  O..  a  large  central-energy^  board,  to- 
gether with  a  complete  supply  of  selective  telephones, 
and  this  switchboard  for  East  Liverpool  has  one 
four-party  selective  key  in  every  cord  circuit.  All 
the  central-energ)'  switchboards  recently  furnished 
by  the  company  are  thus  provided  with  four-party 
keys  in  every  cord  circuit,  and  the  saving  occasioned 
thereby  is  said  to  give  excellent  results.  A  few 
of  the  recent  installations  of  this  kind  are  at  Ft. 
Worth,  Tex. :  Kewanee,  111.,  and  Ann  Arbor,  Mich. 
The  four-party  telephone  situation  has  become  so 
urgent  that  the  booklet  referred  to  should  be  of 
general  interest. 
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Office  Methods  and  Accounting.' 

By  Fr.\nk  W.  Frueauff. 

To  cover  this  subject  properly  one  must  consider 
office  methods  and  accounting  to  embrace  all  the 
records  and  reports  used  in  each  department  of  the 
business,  as  from  these  records  and  reports  all  the 
final  results  are  obtained^ 

The  writer  believes  that  to  an  incomplete'  system 
of  records,  or  to  a  loose  handling  of  a  good  system, 
much  of  the  trouble  of  management,  many  of  the 
complaints  of  consumers  and  the  public,  and  the  fail- 
ure to  secure  satisfactory  earnings  may  be  traced. 
The  company  loses  much  in  not  securing  the  best 
efforts  of  its  employes  through  failure  to  know  just 
what  they  are  accomplishing,  and  can  make  many 
savings  in  operation  and  great  increase  in  its  profit- 
able business  by  knowing  through  complete  account- 
ing records  the  cost  of  results  secured  in  each 
department  and  from  each  class  of  service.  The 
failure  to  go  into  the  accounting  end  of  the  business 
to  a  minute  degree  has  resulted  in  many  companies 
not  knowing  where  they  were  drifting  in  the  matter 
of  taking  on  of  new  business  and  has  kept  them  in 
the  dark  where  an  accurate  statement  of  operating 
results  would  show  an  opportunity  to  make  a  big 
saving  by  some  slight  expenditure  in  the  proper 
place. 

I  shall  make  no  attempt  to  go  over  the  systems 
in  use  in  each  department,  but  will  attempt  to  show 
briefly  some  of  the  newer  methods  employed  and  the 
benefits  from  them. 

The  lighting  companies  throughout  the  country  are 
all  making  an  effort  to  increase  their  sales  of  current 
either  to  present  users  or  new  consumers,  or  by  taking 
on  business  that  was  formerly  done  by  isolated  plants 
or  other  forms  of  power.  These  conditions  have 
necessitated  a  much  closer  study  of  costs  and  receipts 
and  have  resulted  in  a  much  finer  separation  of  the 
items  entering  into  the  cost  of  production  for  any 
particular  class  of  current  or  for  consumers  using 
serA'ice  in  an  unusual  way.  The  usual  method  of 
grouping  all  expenses  under  the  three  arbitrary  heads 
of  manufacturing,  distribution  and  general  expenses, 
and  making  separation  under  them  for  different  sub- 
divisions desired,  has  only  given  average  costs  and 
must  therefore  be  misleading  for  purposes  of  figuring 
for  new  business  to  be  secured  or  for  analyzing  pres- 
ent results  in  order  to  know  the  profitable  from  the 
unprofitable  business. 

The  plan  of  apportioning  the  costs  of  operation  to 
the  class  of  current  made  and  of  separating  fixed 
and  variable  costs  has  therefore  come  to  be  a  neces- 
san'  part  of  a  company's  report  of  operations.  This 
plan  is  now  in  operation  among  a  number  of  com- 
panies  with  marked   success. 

The  expenses  occasioned  in  manufacturing  and 
distribution  for  any  one  class  of  current  are  kept 
distinct  from  those  incurred  in  another,  so  that  the 
actual  cost  of  manufacturing  and  delivering  arc, 
pow-er  or  alternating  current  is  known,  separately. 
These  costs  for  any  one  class  are  also  separated  to 
show  the  costs  that  are  fixed  as  distinct  from  those 
that  are  variable.  For  example,  station  foreman, 
meter  department,  shop  expenses,  etc.,  are  practically 
a  fixed  expense ;  that  is,  they  are  an  expense  result- 
ing from  the  size  and  running  of  an  electric  business, 
and  do  not  noticeably  vary  as  the  business  may  in- 
crease or  decrease.  Some  expenses  depend  upon  the 
amount  of  current  made  and  sold:  that  is,  they  vary 
with  the  output.  For  example,  boiler  fuel,  firemen, 
lamp  renewals,  carbons,  and  so  on.  A  third  class 
of  expenses  is  made  up  of  those  that  vary  with  the 
number  of  consumers  supplied  or  nuiriber  of  meters 
in  use.  Under  this  head  mav  be  included  meter 
repairs,  arc-lamp  repairs,  service  repairs,  meter-read- 
ing expense,  collection  and  oflSce  salaries. 

With  the  cost  of  current  for  any  class  of  current 
separated  into  these  three  divisions  it  is  possible  to 
know-  just  what  results  are  being  obtained.  You 
may  then  know  whether  or  not  vour  output  expenses 
are  increasing  at  a  greater  rate  than  the  output,  and 
if  the  exp.;nses  proportioned  to  consumer  are  increas- 
ing faster  than  the  number  of  consumers.  In  figur- 
ing rates  to  be  made  to  secure  new  business  this  plan 
of  separating  costs  is  particularly  valuable.  For 
example,  in  figuring  to  take  on  a  long-hour  burning 
consumer  you  know  from  the  figures  of  costs  that 
the  fixed  costs  will  riot  be  materially  increased,  nor 
w-ill  the  consumer  expenses,  and  that  only  the  output 
cost  will  be  increased.  You  may  therefore  assume 
that  this  business  can  be  secured  at  a  very  low  figure 
and  still  show  a  much  larger  margin  of  profit  than 
business  that  will  add  to  your  expenses  of  capacity 
or  consumers  while  only  showing  a  small  amount  of 
current  used. 

Complaints. — The  electric  companies  are  now  real- 
izing as  never  before  that  a  satisfied  consumer  is 
one  of  their  best  assets.  To  make  or  hold  these 
satisfied  consumers  requires  constant  and  careful 
watching.  A  department  of  the  business  is  estab- 
lished where  these  complaints  are  received  and 
adjusted.  They  must  be  systematically  followed  up 
or  great  dissatisfaction  will  result.  One  plan  in  use 
is  to  record  all  complaints  as  received,  showing  the 
date,  name,  address,  time  complaint  was  received  and 
nature  of  complaint.  From  this  record  typewritten 
orders  in  duolicate  are  made  on  a  ihree-by-five  slip, 
the  original  being  sent  to  the  inspection  department 
immediately  and  the  duolicate  being  held  to  insure 
the  return  of  the  original.  The  order  is  given  to  an 
inspector,  who  attends  to  complaint  as  carefully  as 

I.  Abstract  of  a  report  presented  to  the  National  Electric  Light 
Association  at  Boston  on  May  26,  1904.  The  author  is  CQnnecte4 
vrith  the  Denver  Gas  and  Electric  Company. 


possible.  He  notes  on  the  order  the  result  of  his 
investigation  and  signs  it,  when  it  is  returned  to  the 
order  or  complaint  department.  The  date  of  execu- 
tion and  name  of  man  is  entered  on  the  record  and 
the  duplicate  taken  from  the  pack  of  outstanding 
orders.  A  reply  postal  card  is  then  made  out  from 
the  order,  stating  that  complaint  had  been  made  of 
certain  trouble  and  asking  if  our  inspector  had  at- 
tended to  it  satisfactorily,  these  cards  being  sent  in 
answer  to  all  complaints.  The  reply  cards  do  not 
all  come  back,  but  we  are  sure  that  if  the  investiga- 
tion or  work  has  not  been  satisfactory  the  consumer 
will  be  sure  to  reply.  If  an  unfavorable  reply  is 
received  an  order  is  sent  to  the  inspection  department 
calling  attention  to  unfavorable  report,  and  when 
work  is  again  completed  another  reply  card  is  sent. 
The  original  order  is  then  sent  to  the  filing  room, 
where  aH  orders  of  every  class  are  filed  by  dates 
under  the  street  number,  this  file  being  used  for 
reference  from  time  to  time  and  giving  a  complete 
history  of  all  work  done  by  the  company  at  any  house 
connected  to  our  system. 

A  daily  report  is  made  from  the  order  record, 
showing  the  number  of  complaints  received,  separated 
by  classes,  and  showing  the  number  of  each  class  for 
same  day  of  previous  year  and  the  accumulative 
number  received  during  the  past  month.  This  report 
is  sent  to  the  general  manager  each  day  and  enables 
him  to  keep  in  touch  with  the  troubles  coming  up. 
At  the  close  of  each  month  a  statement  is  prepared 
showing  the  number  of  complaints  handled  by  each 
inspector  and  the  number  from  which  "unsatisfac- 
tory" reports  were  received  on  the  reply  cards,  also 
showing  the  per  cent,  of  satisfactory  work  done. 
This  report,  after  being  inspected  and  signed  by  the 
general  manager,  is  posted  in  the  inspection  depart- 
ment where  all  men  can  see  it.  This  plan  of  compil- 
ing the  efficiency  of  the  men  has  a  splendid  effect 
in  stimulating  them  to  careful  and  thorough  work 
on  all  orders,  and  ineans  a  saving  of  time  and  money 
to  the  company  and  better  feeling  on  the  part  of  the 
public. 

Bureau  of  Information. — A  new  departure  in  the 
office  is  the  establishment  of  a  "bureau  of  informa- 
tion." This  bureau  is  located  in  the  most  conspicu- 
ous point  in  the  office  and  is  in  charge  of  a  clerk 
thoroughly  posted  on  all  general  matters  of  the  com- 
pany. His  duties  are  to  direct  any  and  all  inquirers 
to  their  desired  point,  such  as  application  window, 
teller's  window,  manager's  office,  appliance  depart- 
ment, etc.  He  has  charge  of  the  list  of  desirable 
vacant  houses  in  the  city,  and  upon  request  directs  the 
inquirer  to  the  real-estate  agent  who  has  the  property 
in  charge.  This  list  of  houses  includes  only  those 
along  the  company's  lines  or  mains  and  only  those 
that  are  equipped  to  use  the  company's  service.  By 
this  plan  we  are  able  to  get  newcomers  to  the  city, 
or  those  intending  to  move,  to  occupy  houses  where 
we  can  supply  them  without  further  investment. 
The  list  is  revised  each  day  by  reports  made  from 
the  soliciting  and  application  departments  of  houses 
connected  and  disconnected.  In  connection  with  the 
bureau  of  information,  bulletin  boards  have  been 
placed  at  each  plant,  shop  and  departinent  of  the 
company.  Upon  these  boards  any  announcements  of 
changes  of  regulations,  special  inducements,  informa- 
tion of  particular  importance  to  employes  and  copies 
of  all  new  advertising  matter  being  sent  out  are 
posted  in  order  that  the  employes  in  every  branch 
of  the  business  may  be  kept  in  touch  with  what  is 
going  on,  and  may  be  in  position  to  talk  intelhgently 
if  questioned  when  attending  to  their  duties  or  after 
hours. 

Meter  Reading. — One  of  the  most  important  re- 
quirements for  satisfactory  relations  with  consumers 
is  the  necessity  for  accurate  meter  reading  and  billing. 
The  coupon  system  of  meter-reading  cards,  originated 
by  Mr.  S.  J.  Glass,  seems  to  be  the  best  and  safest 
method  in  use.  Under  his  plan  a  slip  with  12  coupons 
attached  is  made  for  each  meter ;  each  coupon  bears 
an  identifying  number,  corresponding  with  the  ac- 
count on  the  consumer's  ledger.  After  the  meter  has 
been  read  and  bill  made  the  coupon  used  is  detached 
and  filed  for  reference.  The  meter  reader  then  has 
only  the  meter  number  and  house  number  to  direct 
him  when  he  next  tnkes  the  reading.  By  this  plan 
no  readings  can  be  averaged  or  readings  put  down 
without  actually  seeing  the  meter,  and  as  the  man 
has  no  previous  reading  to  assist  him,  he  must  use 
unusual  care  to  get  the  correct  figures. 

By  keeping  the  same  men  reading  each  month  and 
throughout  the  montli  and  not  picking  up  extra  men 
each  month  to  take  statements  a  considerable  saving 
can  be  made,  as  men  familiar  with  the  routes  can 
make  much  faster  time  and  will  not  have  to  go  back 
to  get  meters  skipped  or  read  wrong  on  the  first 
trip.  The  plan  of  posting  a  list  of  all  mistakes  made 
by  the  meter  readers  will  also  increase  the  efficiency 
of  this  department.  At  the  close  of  each  month  a  list 
is  posted  in  the  department  showing  the  number  of 
meters  read  by  each  man  and  the  number  of  errors 
discovered.  A  bonus  is  paid  to  each  man  who  makes 
no  mistakes  during  the  month.  One  month's  records 
show  13  men  read  32,000  meters  with  a  total  of  but 
eight  errors  made  by  all  these  men. 

Office  Mistakes. — The  plan  of  recording  and  then 
posting  a  list  of  all  errors  made  by  the  consumers' 
bookkeepers  is  followed.  In  this  list  appear  any 
errors  or  omissions  made  by  them,  including  errors 
in  extensions  or  calculations,  failure  to  send  bill  to 
proper  address,  omission  of  balance  owed  for  previ- 
ous period,  and  so  forth.  This  posted  list  has  the 
same  stimulating  effect  as  the  lists  of  errors  made 
by  the  meter  readers  and  trouble-men. 

In  the  general  office  a  Dey  registering  time  clock 


is  used.  All  office  employes  are  required  to  register 
as  they  come  into  and  leave  the  office.  From  this 
record  the  office  time  is  kept.  We  find  it  of  particular 
value  in  impressing  promptness  upon  all  employes; 
and  as  clerks  are  on  duty  from  7  a.  m.  to  mid- 
night, it  is  possible  to  know  the  time  they  arrive  and 
leave  without  requiring  the  chief  clerk  or  a  time- 
keeper to  note  their  movements.  A  list  is  posted 
each  morning  of  any  who  have  registered  late  in 
arriving  or  who  have  overstayed  the  hour  off  for 
lunch.  At  the  close  of  each  month  a  list  is  made 
of  those  who  have  been  prompt  and  punctual  through- 
out the  month. 

Card  Records. — The  use  of  card  index  records  in 
offices  is  constantly  growing  and  is  satisfactory  for 
most  purposes.  We  are  now  using  a  house  record 
index  in  our  application  and  order  department.  A 
card  was  made  for  each  house  connected,  and  as 
orders  were  taken  to  connect,  disconnect,  or  change 
meter,  arc  lamp,  etc.,  a  posting  to  this  effect  was 
made  on  the  house  card ;  after  the  order  had  been 
executed  the  date  of  execution  was  entered  on  the 
card,  so  that  we  constantly  have  a  record  of  our 
standing  at  each  house.  This  has  done  away  with 
all  duplicate  or  wrong  orders.  Under  the  old  plan 
of  listing  orders  in  a  book  or  books  we  frequently 
send  men  to  re-read  meters  for  a  new  tenant  when  we 
had  just  ordered  the  meter  returned  on  instructions 
from  the  old  occupant;  but  with  the  house  card  to 
refer  to  before  sending  order  to  shop  for  execution,  a 
wrong  order  is  detected  and  a  new  one  submitted 
to  cover  the  latest  development,  or  the  order  previ- 
ously  sent   out  is   ordered   recalled. 

Visible-writing  typewriters  with  card-holder  attach- 
ments are  used  on  all  orders  of  every  description. 
We  find  by  their  use  fewer  errors  in  copying  or  read- 
ing addresses  and  that  names  of  consumers,  being 
more  legible  than  when  written  bv  hand,  are  correctly 
carried  through  the  records  and  to  the  addressing 
machine. 

The  filing  cabinet  referred  to  before  is  also  a  feature 
in  the  card  system.  A  guide  card  is  placed  for  each 
street  and  number,  and  back  of  it  are  filed  all  com- 
pleted orders  for  setting  or  removing  of  meters,  com- 
plaints, connections  of  appliances,  etc.  If  it  is  desired 
to  refer  to  any  original  order,  it  is  readily  located  by 
this  plan. 

For  the  record  of  stock  of  materials  carried,  a 
loose-leaf  system  is  in  use.  One  sheet  is  arranged 
for  each  article,  showing  amount  on  hand  and  re- 
ceived in  one  column,  the  amounts  sent  out  in  an- 
other, and  a  column  to  show  the  running  balance  of 
materials  on  hand.  This  record  is  kept  to  show  both 
the  quantity  and  value  of  each  article  in  stock,  and 
is  kept  up  each  day  from  the  storekeeper's  reports  of 
materials  received  and  sent  out. 

Accumulative  Reports. — After  the  monthly  report 
is  complete  the  records  therein  shown  are  transferred 
to  loose-leaf  sheets  containing  columns  for  every 
item  on  the  report ;  these  figures  are  carried  on  an 
accumulative  basis  and  always  show  the  results  for 
the  last  12  months,  this  being  done  by  adding  or 
deducting  the  difference  between  the  last  month 
and  the  corresponding  month  last  year  from  the  pre- 
vious yearly  total.  These  accumulative  figures  show 
much  more  clearly  any  real  increase  or  decrease,  and 
are  not  misleading,  as  the  results  for  any  one  month 
might  be.  From  these  accumulative  sheets  a  year's 
report  can  be  made  without  any  trouble  or  delay. 

Receipting  Machine. — We  use  a  Boettscher  & 
Knecht  machine  in  the  teller's  cage  for  receipting  all 
bills.  This  machine  is  driven  by  an  electric  motor. 
The  bill  is  placed  in  front  of  the  machine  by  the 
teller,  who  then  touches  a  spring;  this  releases  the 
lock  and  sets  the  machine  in  motion,  the  bill  is  drawn 
under  the  roller,  the  coupon  cut  off  and  dated  and 
dropped  in  a  drawer  below  and  the  receipted  bill 
forced  out  to  the  front  of  the  window,  where  it  may 
be  picked  up  by  the  consumer. 

Adding  Machine. — We  are  now  using  an  adding 
machine  made  by  the  Universal  Adding  Machine 
Company  of  St.  Louis,  which  has  an  electric-driving 
attachment.  Instead  of  pulling  down  a  lever,  as  with 
the  usual  adding  machine,  a  spring  is  touched  which 
sets  the  machine  in  motion  and  performs  the  same 
office  as  the  lever. 

Self-adding  Sheets. — These  sheets  are  a  simple  ar- 
rangement used  in  tabulating  results,  such  as  number 
of  meters  or  consumers  gained  or  lost,  and  so  forth. 
The  sheets  are  ruled  for  units  and  every  tenth 
space  is  so  marked.  When  all  marks  are  down  the 
number  of  vertical  spaces  times  the  number  of  hori- 
zontal spaces  used  shows  the  total  desired. 

Slide  Rule. — The  slide  rule  frequently  used  in 
engineering  work  can  be  made  to  play  an  important 
part  in  modern  office  methods.  Clerks  can  be  easily 
instructed  in  its  use  and  calculations  requiring  multi- 
plication Or  division  worked  out  in  much  less  time 
than  by  the  old  methods. 

The  Thatcher  Calculator. — This  machine,  made  by 
the  Keuffel  &  Fsser  Company  of  New  York,  we 
have  found  the  greatest  labor  saver  yet  tried.  All 
costs  and  receipts  are  worked  out  on  the  reports  on  a 
basis  of  current  made  or  sold.  With  several  hundred 
separations,  it  will  require  a  couple  of  days'  time 
to  do  the  division  required.  By  the  use  of  the  cal- 
culator the  results  may  be  set  down  as  fast  as  one 
can  read  the  numbers  on  the  machine.  This  machine 
is  unique  in  construction  and  easily  understood. 
Where  a  constant  multiplier  or  divisor  is  used  the 
results  are  shown  more  quickly  than  with  any  of 
the  other  calculating  machines.  This  feature  there- 
fore makes  it  particularly  valuable  in  use  on  monthly 
reports. 

Tube  System. — A  tube  system,  such  as  is  tlSfcj  ia 
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department  stores,  has  been  of  great  benefit  to  us. 
We  have  connection  at  all  windows  in  the  account- 
ing office  direct  with  the  bookkeeping  and  collection 
rooms.  If  a  copy  of  a  bill  is  desired  or  explanation 
required,  the  detail  can  be  secured  in  much  less  time 
than  by  going  to  consult  the  books  and  leaving  the 
consumer  waiting.  We  are  able  to  do  all  bookkeep- 
ing work  on  another  floor  of  the  building,  which  is 
away  from  all  the  disturbance  of  the  public  office. 
We  find  that  by  this  plan  our  bookkeepers  are  able 
to  handle  more  accounts  and  with  fewer  interrup- 
tions. 

Tabulating  Machine. — We  are  installing  a  Hollreith 
electric  tabulating  machine.  This  machine  is  now 
in  successful  operation  in  a  number  of  railway  ac- 
counting offices,  in  some  large  factories,  and  was  used 
by  the  United  States  Census  Bureau  in  compiling  its 
statistics.  The  equipment  consists  of  two  parts. 
The  punch,  into  which  properly  printed  cards  are  set, 
transfers  the  information  by  punching  a  hole  in  the 
proper  space.  When  all  information  has  been  trans- 
ferred to  the  punched  cards  they  are  set  in  the  tabu- 
lating machine,  which  sorts  them  into  several  kinds 
and  then  compiles  the  information.  It  is  our  inten- 
tion to  use  this  machine  to  tabulate  our  records  of 
all  consumers,  to  show  the  possibilities  of  each  class 
•  of  business,  and  to  use  it  in  making  up  the  pay- 
rolls. Use  will  also  be  made  of  it  in  our  engineering 
department  in  keeping  track  of  our  current  made, 
sold  and  lost,  of  the  various  types  and  efficiencies  of 
transformers  and  meters. 

Discussion. 

Paul  Doty,  St.  Paul :  I  desire  to  say  for  the  benefit 
of  tlie  association  that  Mr.  Frueauff  has  described  a 
very  complete  and  modern  method  of  keeping  office 
work  and  office  accounting.  His  system  is  prac- 
tically the  Denver  system,  and,  as  most  of  you  gen- 
tlemen know,  some  good  things  come  out  of  Denver. 
It  represents  a  great  deal  of  careful  work  on  Mr. 
Frueauff's  part,  and  I  am  sure  the  association  is  in- 
debted to  him  for  his  care  in  the  presentation  of  this 
report. 

A.  S.  Knight,  Boston :  I  am  very  sorry  M'r.  Frue- 
auff is  not  here,  because  I  am  afraid  in  his  absence 
the  discussion  will  not  be  especially  profitable.  I 
was  anxious  to  ask  him  in  reference  to  his  method 
of  distributing  his  expenses.  He  recites  what  appears 
to  be  a  rather  novel  system  of  proportioning  his  ex- 
penses and  one  which  seems  to  me  to  be  rather  diffi- 
cult to  apply  to  large  companies,  and  if  there  is  any- 
body here  representing  him  I  should  be  glad  to  know 
more  of  the  details  in  regard  to  the  method.  He 
appears  to  classify  them  differently  front  the  usual 
custom,  applying  to  each  class  of  his  business  a  cer- 
tain portion  of  each  of  the  expenses. 

Mr.  Doty:  Mr.  Irvin  Butterworth,  the  president  of 
the  Denver  company,  is  here.  Perhaps  he  can  an- 
swer. 

Mr.  Butterworth :  I  do  not  think  I  can  go  into  that 
subject  sufficiently  to  make  it  of  interest,  but  the  sys- 
tem can  be  explained  in  private  conversation  with 
any  of  the  gentlemen  at  any  time.  The  system  at 
Denver  follows  the  system  employed  in  all  the  gas  and 
electric  companies  of  which  Mr.  McMillan  is  the  head. 
These  interests  appointed  a  committee  to  devise  a  sys- 
tem of  accounting,  and  that  committee  perfected  the 
system  which  we  are  all  following.  There  is  no 
difficulty  in  following  it,  and  we  think  the  results 
obtained  are  very  satisfactory. 

Douglass  Burnett,  Baltimore:  I  inquire  of  Mr. 
Butterworth  whether  the  committee  of  which  he 
speaks  took  into  account  this  question  which  recently 
arose  in  a  case  in  w^hich  I  am  interested.  We  have 
been  dividing  our  expenses  into  general  expenses, 
cost  of  manufacture  and  cost  of  distribution.  It  oc- 
curs to  me  that  it  is  rather  important  to  divide  that 
cost  of  distribution  so  as  to  separate  the  cost  beyond 
the  customer's  meter;  that  is,  beyond  the  customer's 
meter  from  the  central-station  company's  standpoint. 
I  should  divide  these  costs  as  follows :  Cost  of  gen- 
eration, cost  of  distribution,  cost  of  bringing  the 
current  to  the  meter,  and  then  the  cost  of  application, 
which  would  include  the  cost  of  maintenance,  trim- 
ming of  arc  lights,  renewals  furnished  free  to  the 
customer,  and  any  special  wiring  done  to  secure  the 
customer's  business,  installation  of  electric  signs,  etc. 
Is  it  desirable  to  separate  the  cost  of  application  from 
the  cost  of  distribution  as  customarily  know'n? 

Mr.  Doty:  I  will  say  for  the  information  of  the 
gentleman  that  the  four  general  heads  into  which 
operation  expenses  are  divided  are  manufacture, 
distribution,  collection  and  general  expense;  and  in 
addition  the  collection  expense  and  distribution  ex- 
pense are  proportioned  to  the  customer's  charge  and 
the  meter  charge  in  order  to  determine  what  we  call 
the  proportion  of  fixed  and  variable  operating  ex- 
penses. There  is  a  separate  account  for  promoting 
new  business,  to  which  is  charged  the  expense  in- 
curred in  securing  the  business. 


Homely  Advice  for  the  Embryo  Engineer. 

In  the  Electrical  Engineer  of  London  there  is  in 
course  of  publication  a  series  of  "Letters  from  an 
Old  Hand  to  a  Young  One."  The  second  relates  to 
the  method  of  training,  and  the  following  is  part 
of  it: 

"If  you  don't  get  some  theory  banged  into  you 
now,  you'll  never  absorb  it.  So  you  had  better  go  to  a 
technical  college  for  a  couple  of  years.  And  I  hum- 
bly pray  that  patience  and  a  saving  sense  of  humor 
may  be  granted  to  your  teachers.  Of  course,  if 
your  pater  could  afford  it,  the  ideal  plan  would  be 
to  send  you  to  college  for,  saj',  six.  months  in  the 
year,  to  a  works  as  pupil  for  the  other  six,  and  to 
keep  this  up  for  three  years.  This  would  cost  some- 
thing, however;  and  I  expect  you  would  begin  to 
grouse  about  losing  your  holidays  I  The  ordinary 
college  terms  leave  a  good  many  gaps  ift  the  year. 
Why  not  try  to  get  a  job  as  odd  man  in  a  shop  to  fill 
up  the  time? 

"Fortuitous  advantages  may  arise ;  you  may  have 
someone  in  tow  who  can  pitchfork  you  into  a  place 
where  experience  may  be  gathered  in  armfuls.  If 
so,  haul  on  the  towrope.  (But  don't  think  I'm  on 
the  other  end  of  the  line.  I  have  no  vacancies  for 
beginners,  and  personally  I  think  you  will  be  a  bet- 
ter man  if  you  go  through  the  rough  fair  and  square 
with  all  the  rest  of  them.)  Don't  use  your  influence 
to  get  salary  or  position.  If  it  is  a  job  where  you  are 
supposed  to  do  what  you  can't  do,  don't  touch  it ! 
There  is  no  need  to  be  a  fool  artificially ;  you  have 
quite  enough  natural  aptitude  (speaking  again  as  a 
friend). 

"Be  careful  not  to  specialize  too  soon.  You  have 
a  lifetime  before  you;  a  long-bore  gun  carries  far- 
ther than  a  short-bore.  If  you  can  spend  eight  years 
in  learning  with  disregard  for  salary,  so  much  the 
better  for  you  later  on.  Pocket  again  I — the  longer 
you  can  hang  on  to  poor  salary  and  rich  experience 
the  better  in  the  long  run.  Become  a  general  engi- 
neer first — an  electrician  after.  Electrical  engineer- 
ing can  be  far  more  easily  studied  from  books  than 
mechanical  practice.  Rub  your  nose  into  the  prac- 
tice while  you  are  young ;  there  is  plenty  of  time 
later  on  to  wear  w^hite  shirts. 

"As  a  relief  from  engineering,  study  finance.  An 
engineering  firm  may  turn  out  beautiful  engines,  but 
if  it  doesn't  pay,  the  shareholders  will  grumble. 
While  you  are  in  the  shops  study  the  economic 
aspect  of  speeding  up  lathes  and  working  double 
gangs.  If  you  get  into  a  supply  [central]  station, 
try  to  understand  the  maximum-demand  system.  It 
Is  worth  an  engineer's  while  to  study  for  some  of  the 
Institute  of  Bankers'  exams.,  if  he  can  find  time. 

"One  thing  more !  Don't  be  haughty  to  men  of 
inferior  education  who  are  slogging  their  own  way 
up.  Engineering,  above  all  other  professions,  makes 
a  constant  appeal  to  fact.  Education  and  influence 
don't  count  If  a  man's  work  is  not  right.  A  fool 
is  found  out  quicker  In  engineering  than  in  anything 
else.  If  a  man  has  genius  It  is  not  safe  to  sneer  at 
him,  even  If  he  drops  all  his  altches  and  says  'and 
et  cetera.'  Every  engineer  carries  the  baton  of  com- 
mand In  his  knapsack — if  he  has  the  right  knap- 
sack." 


According  to  a  paper  read  by  A.  Brochet  and  J. 
Petit  before  the  .Academic  des  Sciences,  the  usual 
view  that  frequency  exerts  a  considerable  influence 
upon  the  electrolytic  reactions  given  bv  an  alternat- 
ing current,  and  that  the  amount  of  the  products 
recovered  at  the  electrodes  decreases  greatly  as  the 
frequency  rises,  is  not  generally  true.  Frequency 
only  plays  a  small  part  in  the  process  in  a  few  special 
cases,  su-.h  as  the  dissolution  of  iron  and  platinum 
in  potassium  cyanide,  and  of  lead  in  sulphuric  acid. 
With  nickel  and  cobalt  the  effect  of  altering  the 
frequency  of  the  current  is  very  conspicuously  In  the 
opposite  direction  to  that  which  has  hitherto  been 
held  to  be  the  case. 


Government  Report  on  Space  Teleg- 
raphy. 

A  report  has  been  published  by  the  United  States 
Navy  Department  on  the  general  subject  of  space 
telegraphy,  a  special  board  having  been  appointed 
by  the  president  to  Investigate  the  matter.  The  board 
unanimously  recommended  that  all  space-telegraph 
systems  along  the  coasts  of  the  United  States,  the 
island  possessions  and  the  Panama  Canal  zone  be 
controlled  by  the  navy.  The  recommendation  was 
adopted  by  the  president.  In  the  conclusions  of  the 
board  it  was  stated  that: 

"When  interference  seems  probable  between  the 
Navy  and  War  departments  the  question  involved 
shall  be  mutually  settled  by  representatives  of  the 
two  departments." 

"That  the  wireless  stations  of  the  Navy  Depart- 
ment shall,  without  charge  to  the  Agricultural  De- 
partment, receive  and  promptly  transmit  to  the  ocean 
or  to  islands  or  to  other  places  where  the  information 
can  be  useful  the  storm  warnings  of  the  Weather 
Bureau." 

"In  asking  for  legislation  on  this  point  the  board 
invites  attention  to  the  fact  that  where  wireless-sta- 
tions are  needed  for  the  merchant  marine,  as  a  rule, 
the  navy  will  also  require  them.  The  board  believes 
it  to  be  in  the  interest  not  only  of  governmental 
but  of  public  economy  and  efficiency  to  permit  the 
naval  stations  to  handle  the  public  service,  for  In 
the  present  state  of  the  art  but  one  station  is  de- 
sirable for  the  public  interest  In  such  places." 


"This  Wonderful  Agent,  Electricity." 

In  a  recent  article  in  the  Independent  on  the 
"Electrical  Theory  of  Solution."  by  Professor  Svante 
.\ugust  Arrhenius,  the  widely  known  professor 
of  physics  in  the  University  of  Stockholm  and  the 
government  delegate  from  Norway  and  Sweden  to 
the  coming  International  Electrical  Congress  in  St. 
Louis,  occurs  this  interesting  passage:  "The  ionic 
theory  has  explained  a  large  number  of  the  im- 
portant facts  of  chemistry,  and  consequently  Is  gen- 
erally accepted.  It  has  a  particular  meaning  for 
physiological  chemistry,  for  the  fluids  of  the  body 
consist  of  aqueous  solutions  of  substances  which 
to  a  great  extent  are  dissociated  into  ions.  The 
Ionic  theory  has  added  a  new  form  of  matter  to  the 
forms    already    known,    this    being   characterized   by 


a  combination  of  electricity  and  matter.  This 
new  form  plays  the  principal  role  in  chemical 
processes.  It  Is  man'elous  to  observe  in  each  addi- 
tional investigation  into  natural  phenomena  how 
this  wonderful  agent,  electricity,  is  found  to  govern 
them  all.  The  phenomena  of  light  are,  according  to  . 
Maxwell,  nothing  but  the  manifestations  of  electrical 
force,  and  in  chemical  processes  electricity  plays  a 
principal  part." 


Electric  Railways  in  Connecticut. 

Some  figures  recently  published  concerning  two 
large  public  utilities  of  Connecticut — the  Consolidated 
Railway  Company  and  the  Connecticut  Railway  and 
Lighting   Company — are   of   interest. 

The  Consolidated  Railway  Company,  a  subsidiary 
of  the  New  York,  New  Haven  and  Hartford  Railroad 
Company,  now  controls  eight  street-railway  systems 
in  Massachusetts  and  Connecticut  for  which  It  has 
paid  approximately  $10,000,000  and  guaranteed  four 
per  cent,  bonds  amounting  to  $1,500,000.  The  com- 
pany's stock  amounts  to  $9,700,000.  all  of  which  is  In 
the  New  York,  New  Haven  and  Hartford  Railroad 
Company's  treasury. 

The  company  now  controls  263  miles  of  electric 
railway,  the  largest  amount  controlled  by  any  com- 
pany in  Connecticut.  For  the  year  ending  June  30, 
1903,  the  companies  owning  these  railways  reported 
surplus  after  charges  amounting  to  $266,001,  or  only 
2%  per  cent,  on  the  Consolidated  Railw^ay  Company's 
outstanding  stock.  The  floating  debt  of  these  com- 
panies aggregated  $2,474,000  on  June  30,  1903.  For 
the  month  of  July,  1904,  the  Consolidated  company's 
income  was  $15,000  less  than  the  income  received 
from  the  same  roads  In  July,  1903,  although  more 
passengers  were  carried  this  year.  This  decrease 
was  caused  by  the  large  number  of  free  transfers 
and   the    counterfeiting   of   transfers. 

The  Connecticut  Railway  and  Lighting  Company 
controls  175  miles  of  electric  railway  In  Connecticut. 
Its  roads  cover  a  territory  containing  500,000  people 
and  19  cities  and  towns.  For  the  year  ending  June 
30,  1904,  the  company's  surplus  after  charges  was 
$46,335,  or  only  a  little  over  three-tenths  of  one  per 
cent,  on  the  company's  capital  of  $15,000,000.  It  Is 
reported  that  the  (Consolidated  Railway  Company 
Is  negotiating  for  the  purchase  of  the  Connecticut 
Railway  and  Lighting  Company's  properties. 

The  company  recently  increased  the  wages  of  its 
employes.  All  regular  men  who  have  worked  for 
the  company  one  year  will  receive  21  cents  per  hour — 
an  increase  of  one  cent  per  hour — and  men  who 
have  worked  less  than  a  year  will  receive  20%  cents 
per  hour — an  Increase  of  one-half  cent  per  hour. 
The  pay  for  overtime  has  been  increased  five  cents 
per  hour.  The  company  estimates  that  Its  expenses 
will  be  increased  $20,000  per  year  by  the  new  wage 
schedule  which  was  adopted. 


The  Place  of  the  Supply  House. 

In  a  paper  on  "The  Relation  of  the  Supply  House 
to  the  Centnal .  Station,"  read  before  the  recent  meet- 
ing of  the  Oiilo  Electric  Light  Association,  P.  R. 
Boole,  general  sales  manager  of  the  Electric  Appli- 
ance Company  of  Chicago,  said  : 

"It  was  some  20  years  ago  that  electrical  supply 
houses  first  sprang  into  existence.  At  that  time  prac- 
tically the  only  items  carried  in  stock  were  under- 
writers' wire,  sockets,  wood  rosetes,  wood-base  cut- 
outs and  wood  cleats.  At  the  present  time  it  Is  neces- 
sary for  a  supply  house  either  to  carry  in  stock  or 
be  able  to  get  at  a  moment's  notice  about  16,000  dif- 
ferent Items.  There  are  182  different  pieces  in  Edi- 
son-base material  alone.  All  of  these  16,000  Items 
are  articles  that  a  central  station  uses..  It  is  easy 
to  be  seen  that  it  Is  not  only  more  convenient,  but 
cheaper,  for  a  central  station  to  buy  from  a  supply 
house,  rather  than  from  different  factories  direct. 
A  supply  house  gathers  in  its  stock  from  hundreds 
of  different  factories.  When  a  central  station  places 
an  order  for  a  dozen  or  more  different  items,  the 
order  is  shipped  at  once  complete,  unless  some  of 
the  material  has  to  be  made  up  on  special  order.  If, 
instead  of  placing  this  order  with  a  supply  house, 
the  central  station  had  placed  the  order  with  a  dozen 
or  more  different  factories,  there  would  be  a  dozen 
different  freight  or  express  bills,  and  the  goods  would 
not  be  billed  at  a  lower  price  than  the  supply  house 
would  have  furnished  them." 


World's  Fair  Visitors  of  Last  Week. 

Among  those  registered  last  week  at  the  booth  of 
the  Western  Electrician  in  Electricity  Building  at  the 
St.  Louis  Exposition  were  the  following-named: 
M.  O.  Bolser,  New  York;  S.  C.  Bragg,  Little  Rock, 
Ark. ;  John  O.  RIelly,  Fort  Worth,  Texas ;  Fred  W. 
Baldwin,  Hastings,  Okla. ;  W.  J.  Mead,  Carbondale, 
Kan. ;  D.  M.  Sparks,  Jefferson,  Ind. ;  M'.  S.  Chase, 
Everett,  Wash. ;  Fo.x  Henderson,  Trov,  Ala. ;  John 
B.  Phelps,  Willoughby,  Ohio;  C.  H.  Tyndall,  Mt. 
Vernon,  N.  Y. ;  A.  M.  Lane,  Fort  Collins,  Colo. ; 
J.  H.  Barns,  Aullville,  Mo.;  E,  J.  Davis,  Shreve- 
port,  La. ;  Karl  Davis.  MIddletown,  Ind. ;  R.  B.  Scraf- 
ford,  exhibit  of  Lombard  Governor  Company,  Ma- 
chinery Hall ;  C.  F.  Ziegler,  Chicago ;  Leroy  F.  Tay- 
lor, San  Marcos,  Texas;  Hermon  Hanson,  Paxton, 
III. ;  Harry  S.  Hill,  Paxton,  III. ;  George  K.  Wester- 
velt,  Brooklvn.  N.  Y. ;  W.  C,  Jenkins,  St.  Joseph, 
Mo. ;  G.  H.  Kerney,  Dunmore,  Pa. ;  Jno.  Cook,  St. 
Louis,  Mo. ;  Albert  Price,  Joplln,  Mo. ;  J.  W.  Richey, 
Chicago;  M.  Shibusawa,  Association  of  Japanese 
Exhibitors,  Fair  Ground;  J.  A.  Blake,  St.  Louis; 
D.  D.  Wright,  Terre  Haute,  Ind.;  W.  A.  Johnson, 
Louisville,  Ky. 
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Recent  Tariff  Changes   in   Mexico  and 
Italy. 

The  new  supplemental  tariff  for  Mexico  makes  a 
number  of  important  changes,  and  among  them  the 
following:  Copper  in  pigs  or  grains,  free;  wire  of  cop- 
per, brass,  bronze  or  white  metal  covered  with  any 
material,  five  cents  per  kilogram,  gross  weight;  bare 
wire  of  copper,  brass,  bronze  or  white  metal,  not  ex- 
ceeding two  millimeters  in  diameters,  eight  cents  per 
kilogram,  gross ;  the  same  exceeding  two  millimeters 
in  diameter,  five  cents  per  kilogram,  gross  w^eight ; 
cables  of  copper,  brass,  bronze  or  white  metal  covered 
with  any  material,  but  without  a  metallic  sheath,  and 
uncovered  cables  of  the  same  metals,  of  all  diam- 
eters, five  cents  per  kilogram,  gross  weight ;  insu- 
lated cables  with  metallic  sheath,  free.  (By  «lieathed 
cables  are  tmderstood  electric  conduciors  which  have 
for  their  better  preservation  in  addition  to  the  insu- 
lated coverings  one  or  more  metallic  coverings  over 
the  inner  or  the  outer  portion  of  the  insulating  sub- 
stance as  well  as  the  conductors,  which,  in  addition 
to  the  nucleus  of  copper,  have  an  interior  or  ex- 
terior covering  of  iron  wire.)  Posts,  cross-arms  and 
pins  of  iron  or  steel  for  overhead  electric  wires  are 
assessed  $1.50  per  100  kilograms,  gross  weight ;  cal- 
cium carbide,  four  cents  per  kilogram,  gross  weight; 
storage  batteries  and  other  electrical  batteries,  free; 
extinguishers,  incandescent  electric  lamps,  commu- 
tators, contacts,  including  spigots,  fuses  including 
those  that  are  mounted,  cut-offs,  rosettes  and  safety 
fixtures,  10  cents  per  kilogram,  gross  weight;  elec- 
tric arc  lamps,  5  cents  per  kilogratn,  gross  weight. 
(This  last  entry  refers  to  lamps  for  electric  arc 
lights,  incandescent  lights  in  the  open  air,  or  any 
other  system  other  than  that  of  lamp  chimneys.  The 
glass  globes  for  protecting  the  lamps  in  question  or 
for  softening  the  brilliancy  of  the  light,  are  not  in- 
cluded in  this  classification,  but  are  dutiable  as 
worked  glass,  according  to  their  classification.) 

The  tenth  supplement  of  the  Italian  tariff,  recently 
issued,  provides  several  new  classifications,  among 
them  being  one  for  "electric  power  meters  provided 
with  clocks."  These  meters  are  classified  as  instru- 
ments of  copper,  etc.,  thus  making  them  dutiable  at 
$5.79  per  100  kilograms.  The  clocks  fitted  in  the 
meters  are  to  be  classified  as  "clocks  with  cases," 
dutiable  at  96Vi  cents  each,  this  in  addition  to  the 
duty  on  the  meters  in  which  they  are  included. 
Under  another  recent  decision  it  is  provided  that 
"electrochronometric  meters  not  working  like  clocks" 
are  also  dutiable  under  paragraph  243a  at  $5.79  per 
100  kilograms.  Insulators  for  electric  wire  consist- 
ing of  "a  kind  of  iron  wrapper  with  corresponding  lid 
containing  ebonite"  are  to  be  classified  for  the  assess- 
ment of  duty  under  paragraph  358,  making  them 
dutiable  at  $11.58  per   too  kilograms. 
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rumored  that  John  J.  Stanley  of  Cleveland  is  to  be 
the  operating  head  of  the  electric-railway  interests 
of  the  Vanderbilts,  as  soon  as  detail  matters  have 
been  gotten  out  of  the  way  to  some  extent.  Horace 
E.  Andrews  will  doubtless  be  the  executive  head 
of  the  enterprise.  This  will  take  two  of  the  most 
prominent  members  of  the  .\ndrews-Stanley  syndi- 
cate. A  number  of  other  Cleveland  (Ohio)  men 
are  interested  with  them  in  the  development  of  the 
New  York  trolley  ro.ads. 


161 


CORRESPONDENCE, 


Customs  Classification  of  Porcelain 
Insulators. 

The  question  of  the  correct  classification  for  the 
assessment  of  duty  on  porcelain  insulators  has  been 
brought  to  the  attention  of  the  United  States  Board 
of  General  Appraisers  in  the  matter  of  a  protest 
entered  with  that  body  by  George  W.  Davenport 
against  an  assessment  of  duty  on  an  importation  of 
these  articles  by  the  collector  of  customs  for  the  port 
of  Niagara.  The  insulators  covered  by  the  protest 
were  found  to  be  each  6%  inches  in  height,  to  weigh 
8%  pounds,  and  although  made  in  one  piece  were 
in  the  form  of  two  truncated  cones  superimposed, 
the  top  thereof  being  a  mushroom-shaped  head  3% 
inches  in  diameter,  slotted  to  support  a  heavy  con- 
ductor for  electric  current.  The  diameter  of  the 
upper  cone  across  its  base  was  given  as  seven  inches, 
that  of  the  lower  one  at  6%  inches.  The  base  of 
the  insulator  was  concave,  and  centrally  extended 
upward  through  both  cones  was  a  cylindrical  hollow, 
molded  on  the  interior  surface  of  which  was  a  female 
thread.  These  insulators  were  coated  with  a  single 
glaze  for  the  purpose  of  preserving  them  from  dis- 
ruption by  frost,  as  they  are  intended  for  outdoor 
service  on  tall  poles  in  situations  where  they  are  ex- 
posed to  the  action  of  the  weather.  In  the  character 
of  this  glaze  they  were  found,  by  the  board,  to  be 
identical  with  the  Carmelite  ware  previously  passed 
upon  by  the  board,  and  held  to  be  dutiable  at  55  per 
centum  ad  valorem  under  provisions  of  paragraph 
96,  of  the  present  tariff.  On  the  authoriliy  of  that 
decision  the  board  ruled,  in  the  present  instance, 
that  the  collector  was  incorrect  in  assessing  duty  at 
60  per  centum  ad  valorem,  and  that  the  protest  ask- 
ing for  an  assessment  at  55  per  cent,  was  to  be  sus- 
tained. 


Electric-railway  Development  Along 
the  New  York  Central. 

Both  electric  and  steam-railway  men  are  watch-, 
ing  with  interest  the  developments  in  the  reported 
plans  of  the  New  York  Central  railroad  in  equip- 
ping its  branch  roads  with  electricity  and  acquiring 
the  electric  roads  that  now  parallel  its  steam  lines, 
thus  forming  a  subsidiary  electric  system  to  work  in 
conjunction  with  its  main  lines.  Besides  the  electric 
lines  previously  mentioned  as  having  been  acquired 
by  the  New  York  Central,  it  is  reported  that  this 
company  and  the  Delaware  and  Hudson  railroad 
have  secured  the  control  of  the  Schenectady  railway, 
held  by  the  General  Electric   Company.     It  is   also 


A  Notable  Week  at  the  World's  Fair. 

Machinery  day  at  the  St.  Louis  Fair,  Saturday, 
September  loth,  will  be  of  great  interest  to  all  who 
are  interested  in  electricity,  steam  engines,  steam  tur- 
bines, gas  engines,  machine  tools,  woodworking  and 
abrasive  machinery,  and  the  myriad  other  appliances 
shown  in  Machinery  Hall.  The  week  which  follows 
will  be  the  most  important  and  most  interesting  in 
many  ways  of  all  the  weeks  of  the  fair.  Not  only 
will  every  power  unit  in  the  40,000-horsepower  end 
of  Machinery  Hall  be  in  operation  all  day,  but  ar- 
rangements have  been  made  to  have  special  demon- 
strations carried  on  in  various  portions  of  the  build- 
ing. Barrel-making  machines  will  show  how  it  is 
possible  to  make  a  flour  or  sugar  barrel  out  of  the 
rough  wood  for  less  than  three  cents  each;  grinding 
machines  throwing  out  live  fire  amid  fountains  of 
water  will  show  how  they  can  cut  steel  as  rapidly 
as  a  lathe  tool,  while  in  lathes  and  planers,  tools  of 
the  new  self-hardening  steel  will  demonstrate  their 
ability  to  take  off  steel  chips  an  inch  thick  at  a  rate 
of  100  feet  an  hour  or  so. 

Across  the  aisle  from  the  big  engine,  the  biggest 
ever  shown  in  an  exposition,  stands  a  case  containing 
the  smallest  engines  to  be  seen  in  St.  Louis.  Those 
tiny  engines  are  working  and  they  present  a  curious 
contrast  to  the  big  one.  The  big  engine  with  its 
5,000  horsepower  stands  about  40  feet  high  above  the 
floor.  It  weighs  720  tons.  Its  whole  power  is  re- 
quired to  furnish  electric  current  for  the  incan- 
descent lamps  which  decorate  the  exposition  build- 
ings and  grounds.  The  little  engines  are  small 
enough  to  hold  in  the  palm  of  one's  hand.  They 
are  models  of  pumping  engines,  and  a  pair  of  them 
are  engaged  in  pumping  water  into  a  copper  tank. 

Leather  belts  successfully  operating  in  water,  sub- 
marine mines  ready  to  blow  up  warships,  wooden  pul- 
leys as  high  as  a  two-story  house,  dredge  scoops 
that  take  up  a  couple  of  tons  at  a  bite,  conveyors  for 
packing  boxes  and  for  coal,  an  automatic  electric 
elevator  are  some  of  the  features  to  be  seen  in  the 
building.  Many  of  the  exhibitors  will  hold  special 
receptions  on  that  day  and  there  will  be  music  all 
day,  with  music,  refreshments  and  dancing  in  the 
evening. 

On  Sunday,  September  nth,  the  members  of  the 
American  Institute  of  Electrical  Engineers,  with 
hundreds  of  electrical  engineers  as  guests  from 
England  and  the  Continent,  will  arrive  at  St.  Louis 
for  the  electrical  congress,  which  will  continue 
through  that  week. 

Electricity  day  will  be  celebrated  on  Wednesday 
of  that  week.  Every  exhibitor  in  the  Electricity 
Building  is  preparing  some  special  "stunt"  for  that 
day,  and  jointly  they  will  have  water  and  land 
parades  with  illuminating  effects  never  before  shown 
on  the  fair  grounds.  St.  Louis  day  follows  Septem- 
ber 15th.  This  will  be  probably  the  most  notable 
day  of  the  fair  for  attendance.  To  the  special  at- 
tractions which  will  be  provided  for  its  celebration 
will  be  added  those  prepared  for  electricity  day,  for 
these  will  be  again  shown  on  St.  Louis  day.  Many 
bodies  of  engineers  and  other  prominent  persons  from 
home  and  abroad  are  expected  to  visit  the  fair  dur- 
ing that  week. 


Great  Britain. 

London,  August  10. — Some  interesting  information 
is  to  be  gleaned  at  present  concerning  the  various 
railway  companies  which  have  either  adopted  or  are 
adopting  electric  traction.  For  instance,  the  large 
generating  station  at  Neasden,  which  will  supply 
the  Metropolitan  railway  system  (not  Mr.  Yerkes' 
company)  is  now  completed  with  the  exception  of  the 
installation  of  the  turbo-generators.  Experimental 
runs  with  this  portion  of  the  equipment  are,  however, 
expected  to  take  place  within  a  month.  The  conver- 
sion of  a  large  mileage  of  track  has  taken  place  and 
the  sub-station  machinery  is  practically  all  in  place. 
Seventy  cars  of  the  corridor  type  have  been  delivered. 
The  Metropolitan  District  Company  (Mr.  Yerkes' 
company)  hopes  to  be  running  electrically  by  the  be- 
ginning of  next  year,  when  the  new  system  of  "zone" 
fares  will  be  introduced.  The  huge  power  station 
at  Chelsea  is  to  all  intents  and  purposes  completed, 
a  large  portion  of  the  permanent  way  has  been 
equipped  with  the  electrical  conductors,  and  there 
only  remains  the  machinery  to  be  installed  in  the  sub- 
stations. The  Northeastern  Railway  Company,  which, 
as  is  known,  has  been  running  its  Newcastle  local 
lines  electrically  for  a  ^ew  months,  is  well  satisfied 
with  the  general  results  up  to  date.  A  large  increase 
Las  taken  place  in  the  number  of  trains  run  upon 
the  electrical  lines,  and  there  is  every  indication  that 
the  results,  both  as  regards  revenue  and  working 
expenses,  will  be  satisfactory.  The  Barry  Railway 
Company,  a  company  working  a  mineral  line  in  the 
south  of  Wales,  has  been  investigating  the  question 
of  electric  traction,  but  the  conclusion  has  been  come 
to  that,  under  present  conditions,  the  application  of 
electric  power  to  railways  which  deal  with  a  heavy 
mineral  traffic,  is  impossible. 

An  invitaiion  has  been  received  by  the  London 
County  Council  from  the  rapid-transit  railroad  com- 
nissioners  of  New  York,  to  send  a  representative  to 
attend  the  opening  of  the  New  York  subway.  At 
the  meeting  on  Tuesday  it  was  resolved  to  delegate 
Mr.  J.  Allen  Baker,  chairman  of  the  highways  com- 
mittee of  the  London  County  Council  to  undertake 
fhis  dutv. 

A  new  scientific  body  is  now  being  formed  in  Great 
Britain,  with  the  title  of  the  British  Science  Guild, 
the  objects  of  the  guild  are  to  bring  together  as 
members  all  those  throughout  the  empire  interested 
in  science  and  scientific  methods,  in  order  to  convince 
people  of  the  necessity  of  applying  the  methods  of 
science  to  all  branches  of  human  endeavor,  and  thus 
to  further  the  progress  and  increase  the  welfare  of 
the  empire.  To  bring  before  the  government  the 
scientific  aspects  of  all  matters  affecting  the  national 
welfare.  To  promote  scientific  education  by  encour- 
aging the  support  of  universities  and  other  institu- 
tions where  the  bounds  of  science  are  extended  or 
where  new  applications  are  devised.  It  is  proposed 
to  attain  these  objects  by  publications,  meetings, 
conferences,  lectures,  and  -by  deputations.  All  Brit- 
ish subjects  are  eligible  as  members,  both  men  and 
women.  An  organizing  committee  has  been  formed 
consisting  of,  among  others,  such  well-known  sci- 
entists as  Professor  W.  E.  Ayrton,  Sir  Norman  Lock- 
yer.  Professor  Perry,  Professor  Meldola,  Sir  William 
Ramsay,  Professor  S.  P.  Thompson  and  Dr.  Augus- 
tus Waller.  This  committee  has  elected  Sir  Norman 
Lockyer'  as  president.  It  is  the  intention  to  form 
branches  of  the  guild  which  will  meet  at  the  direction 
of  their  respective  chairman.  The  guild  is  entirely 
disconnected  from  party  politics. 

The  Postoffice  telephone  department  has  opened 
a  new  exchange  in  connection  with  its  London  sys- 
tem, at  Hampstead,  in  the  Northwest.  In  the  east 
of  London  the  Leford  urban  District  Council  is 
considering  the  advisability  of  equipping  a  municipal 
exchange  system.  G. 


Bombay  to  Have  Electric  Lights. 

The  work  of  installing  electric-light  and  power 
service  in  Bombay,  India,  is  nearing  completion  and, 
it  is  said,  electrical  energy  will  be  available  by  Oc- 
tober. The  system  of  distribution  to  be  used  is 
one  suited  to  a  large  and  straggling  area  where  the 
demand  will  be  chiefly  around  certain  well-defined 
points.  Current  will  be  generated  at  the  central  sta- 
tion in  Wari  Bunder  at  a  pressure  of  6,000  volts, 
three-phase,  and  will  be  transmitted  to  sub-stations 
at  the  chosen  centers,  where  it  will  be  transformed 
by  means  of  rotary  converters  to  direct  current  at 
230  volts,  and  distributed  around  the  centers  by  means 
of  a  low-tension  network  of  three  wires  laid  solid 
after  the  Callender  system.  The  work  now  being 
carried  out  is  the  transmission  line  to  Tata's  Hotel, 
where  the  first  sub-station  will  be  situated.  After- 
•vard  another  sub-station  in  Apollo  Street,  near  the 
Great  Western  Hotel,  will  be  equipped. 


New  York. 


New  York,  August  20. — The  system  of  electric 
traction  to  be  adopted  on  the  New  York  Central 
railroad  will  be  an  uncovered  third  rail.  The  rail 
will  not  extend  across  grade  crossings. 

On  Wednesday  night,  at  about  10  o'clock,  amid 
much  secrecy,  an  electric  express  train  was  run 
through  the  subway  from  City  Hall  to  Harlem.  The 
train  consisted  of  three  cars  and  the  passengers  were 
all  employes  of  the  Interborough  company.  The 
distance  was  covered  in  about  15  minutes,  or  at  the 
rate  of  about  30  miles  an  hour. 

Yesterday's  quarterly  report  on  the  traffic  over 
Brooklyn  bridge  shows  that  the  total  number  of  trol- 
ley cars  making  the  round  trip  over  the  bridge  was 
337,331,  apportioned  among  the  months  as  follows: 
April,  109.827;  May,  114,193;  June,  113,351.  These 
returns  imply  a  daily  average  of  3,707,  or  more  than 
154  cars  per  hour  for  every  hour  of  the  day  and 
night. 

The  annual  report  of  the  Brooklyn  Rapid  Transit 
Company,  as  issued  today,  shows  a  surplus  on  June 
30th  of  $1,594,189.72.  The  gross  earnings  were  $14,- 
738.709-34- 

The  Brooklyn  Rapid  Transit  Company  is  experi- 
menting wnth  a  system  by  which  telephonic  com- 
munication can  be  maintained  with  its  moving 
trains.  This  is  to  be  accomplished  by  laying  an  ad- 
ditional insulated  contact  rail  outside  the  existing 
power  rail,  and  a  few  inches  above  its  level. 

Yesterday's  City  Record,  the  official  publication 
of  the  Board  of  Aldermen,  contains  details  relative  to 
the  tax  of  corporation  franchises.    The  largest  return 
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in  Manhattan  is  that  of  the  Manhattan  Railway  Com- 
pany, whose  special  franchises  are  valued  at  $46,700,- 
000'  Other  special  franchises  are:  Metropolitan 
Street  Railway  Company,  $18,480,000;  Third  Avenue 
Railroad  Company,  $10,300,000;  New  York  Edison 
Company,  $11,515,000;  Consolidated  Gas  Company, 
$21,900,000;  Brooklyn  City  Railroad  Company  (the 
Brooklyn  Rapid  Transit  and  the  Brooklyn  Heights 
Railroad  Company),  $11,260,000;  Brooklyn  Union 
Gas  Company  (with  subsidiary-  companies),  $10,- 
565,000;  Brooklyn  Union  Elevated  Company,  $5,- 
984,000;  the  Edison  Electric  Illuminating  Company 
(and  subsidiary  companies  in  Brooklyn),  $3,644,000, 
and  the  Nassau  Electric  Railroad  Company,  $5,205,- 
000. 

The  New  York  Edison  Company  has  installed  an 
electric  fire  pump  at  the  Hudson  Theater.  This 
pump  automatically  keeps  the  water  tank  filled  at  a 
minimum  level. 

Tlie  Metropolitan  Street  Railway  Company  has 
ordered  150  new  trolley  cars  from  the  J.  G.  Brill 
Company  of  Philadelphia.  These  cars  will  be  28 
feet  long,  with  seating  capacity  for  40  persons  and 
standing  room  for  more. 

Matrons  of  the  Public  Service  Corporation's  trol- 
leys between  Hoboken  and  Hackensack.  N.  J., 
have  to  transfer  six  times  for  comparatively  short 
distances.  This  is  mainly  due  to  difficulties  with 
the  crossings  of  the  Erie  railroad,  and  Hackensack 
residents  are   getting   up   a  petition   on   the   subject. 

D..W.  W. 


Dominion  of  Canada. 

Winnipeg,  Man..  August  19. — The  Manitoba  Water 
Power  Electrical  Company,  with  a  capital  of  $5,000,- 
000,  has  ben  incorporated.  Hon.  H.  J.  MacDonald, 
K.  C,  Sir  Daniel  McMillan,  Hon.  R.  P.  Robiin,  John 
McKenzie  and  Dr.  J.  A.  Macdonell,  all  of  Winnipeg, 
and  W.  Peyton  Mason  of  Minneapolis  are  the  di- 
rectors. Power  will  be  generated  at  Winnipeg 
River,  and  it  is  claimed  that  they  will  supply  power 
to  Winnipeg  at  less  than  half  the  present  cost.  This 
will  materially  help  the  growth  of  the  city  and  give 
more  manufactories,  which  are  badly  needed. 

The  street-railway  company  of  Toronto  is  in- 
stalling eight  new  boilers  of  2,000  horsepower  ca- 
pacity each,  and  by  exhibition  time,  September  ist, 
all  tiie  dynamos  will  be  in  place.  In  addition  the 
company  expects  within  two  months  to  have  a  sec- 
ond new  dynamo  of  16,000  horsepower  installed. 
When  completed  there  will  be  30,000  horsepower 
more   than   last  winter. 

The  power  house  at  BeamsvIU,  Ont.,  connected 
with  the  Hamilton  street  railway,  was  struck  by 
lightning  a  few  days  ago  and  burned. 

Ten  thousand  barrels  of  cement  are  on  the  way 
to  Fort  Francis  from  Superior  for  the  work  on  the 
big  waterpower  plant  now  under  construction.  The 
timbers  for  the  cofferdam  are  now  being  placed  in 
position. 

The  Montreal  Light  and  Power  Company  has 
secured  the  contract  for  lighting  St.  Louis,  Que. 
The  terms  are  the  same  as  those  made  with  the 
city  of  Montreal,  and  the  franchise  is  for  25  years. 
The  lights  will  be  placed  where  directed  by  the  engi- 
neer, and  will  cost  $75  for  each  light  up  to  70  lamps. 

An  electric  power  station  to  cost  $ico,ooo  has 
been  begun  b^'^  the  Toronto  and  Niagara  Power 
Company  at  Toronto.  A  duplicate  station  is  being 
erected  at  Niagara  and  a  power  house  is  being  built 
there  at  a  cost  of  $500,000. 

Fred  Nicholls,  vice-president  and  general  man- 
ager of  the  Canadian  General  Electric  Company, 
and  also  of  the  Toronto  and  Niagara  Power  Com- 
pany, and  E.  R.  Wood,  general  manager  of  the 
Central  Canada  Loan  and  Savings  Company,  have 
obtained  the  controlling  interest  in  the  Niagara 
Falls  Electric  and  Gas  Light  Company.  This  com- 
pany's franchises  extend  to  Niagara  Falls,  N.  Y., 
along  the  La  Salle  River,  and  it  is  hoped  to  extend 
the  line  into  Buffalo. 

It  is  stated  that  a  contract  has  been  entered  into 
by  the  Canadian  General  Electric  Company  to  sup- 
ply $2,000,000  worth  of  machinery  to  the  new  power 
company  at  Niagara  Falls,  Ont.  The  contract  in- 
cludes all  of  the  plant  for  the  Ontario  company. 

The  Bell  Telephone  Company  has  secured  an 
extension  of  an  exclusive  three-year  franchise  in 
London,  Ont.,  but  must  pay  the  city  $2,500  a  year. 
This  is  an  increase  of  $1,500  over  the  old  franchise. 

The  mayor  of  Toronto  is  calling  for  bids  for  the 
installation  of  a  telephone  system  in  that  city.  Bids 
close  on  October  ist.  Specifications  may  be  had  from 
the  mayor  or  from  the  city  clerk. 

The  new  water  supply  company  at  Calgary  has 
made  an  offer  to  light  the  town,  agreeing  to  furnish 
85  lights  of  1,200  candlcpower  at  $85  each  per  year, 
provided  that  the  contract  will  extend  over  16  years. 

The  electrical  car  shops  at  New  Westminster, 
B.  C.J  were  burned  recently,  with  a  loss  of  $30,000; 
covered  by  insurance. 

The  Toronto  street  railway  is  the  only  line  in  Can- 
ada having  wide  gauge,  being  four  feet  ir  inches 
wide.  This  will  be  changed  to  standard,  as  an  in- 
terchange of  cars  is  impossible,  and  through  con- 
nections cannot  be  made  with  the  radial  lines. 

The  British  Columbia  Electrical  Railway  Com- 
pany is  equipping  its  line  in  Vancouver  with  air 
brakes  and  whistles.  These  are  being  installed  by 
the  Canadian  General  Company,  Canadian  agent 
for  the  Christensen  Engineering  Company  of  Mil- 
waukee. PL 


of  Guelph,  Ont.,  under  municipal  ownership,  shows 
a  profit  of  $10,146,  after  providing  for  maintenance, 
interest  on  debentures  and  depreciation  of  plant. 
The  expenses  of  management  were  $500  less  than 
the  average  of  five  years  under  company  operation. 

In  order  to  carry  out  the  big  project  of  acquiring 
and  operating  all  the  lighting,  power  and  tramway 
companies  of  Rio  de  Janeiro,  Brazil,  a  group  of 
Canadian  capitalists  have  formed  a  company  called 
the  Rio  de  Janeiro  Tramway,  Light  and  Power 
Company,  with  a  capital  of  $50,000,000,  and  have 
secured  a  Dominion  charter  for  the  same.  Owing 
to  the  very  high  price  paid  for  coal  in  Brazil,  the 
company  has  secured  the  only  water  power  within 
a  practicable  radius  of  Rio  de  Janiero  for  transmis- 
sion. This  power  property  is  situated  about  75 
miles  in  a  straight  line  from  that  city.  It  is  pro- 
posed to  establish  an  electric-lighting  and  power 
plant  and  electrify  all  the  present  mule  roads.  Four 
different  tramway  systems,  comprising  130  miles  of 
track,  are  being  secured.  Equipped  with  electricity, 
it  is  estimated  that  the  companies  could  earn  $4,102,- 
000  a  year,  which,  after  paying  five  per  cent,  on  bonds, 
would  leave  a  surplus  of  $2,856,000  for  the  stock 
of  the  company. 

Such  good  progress  is  being  made  with  the  Do- 
minion Observatorj'^  Building,  now  in  course  of 
erection  at  Ottawa,  that  in  all  probability  the  big 
15-inch  telescope  may  be  mounted  by  October.  The 
steel  framework  of  the  revolving  dome  is  being  set 
up,  and  will  be  sheathed  with  wood  and  covered  with 
copper.  When  the  whole  work  has  been  completed 
and  the  electrical  and  other  astronomical  apparatus 
installed,  it  will  form  one  of  the  most  complete  ob- 
waukee.  PI. 


New  England. 

Boston,  August  20. — Five  people  were  seriously 
injured  on  the  Boston  and  Northern  line  in  a  head-ou 
collision  near  the  town  of  Lynnfield  last  Wednesday 
night  A  "jumbo"  13-bench  car,  conveying  52  mem- 
bers of  an  outing  party  of  firemen  from  Wakefield, 
encountered  a  regular  car  bound  in  the  opposite 
direction,  smashing  the  front  part  of  the  smaller 
car  into  kindling  wood.  There  were  no  pas.sengers 
on  the  wrecked  car. 

The  "west  side"  line  of  the  circuit  road  between 
Springfield,  Mass.,  and  Hartford,  Conn.,  on  both 
sides  of  the  Connecticut  River,  is  practically  com- 
pleted, and  will  be  in  operation,  it  is  anticipated,  next 
week. 

Options  on  necessary  rights-of-way  are  being  ob- 
tained for  the  projected  Woodbury  and  Waterbury 
street  railway  in  Connecticut,  chartered  by  the  last 
Legislature,  with  an  authorized  capital  of  $200,000. 

A  connecting  link  of  trolley  line  between  Central 
Village  and  Norwich,  to  be  built  by  the  Consolidated 
Railway  Company  of  Connecticut,  will  complete  a  60- 
mile  stretch  of  electric  road  from  Worcester  to  New 
London.  Use  will  be  made  of  the  New  York,  New 
Haven  and  Hartford  steam  road's  tracks  from  Plain- 
field  to  Lisbon  and  thence  to  Norwich.  The  route 
will   run  through  Jewett   City  and  Versailles. 

The  borough  of  Groton,  Conn.,  has  voted  to  pur- 
chase the  Groton  Electric  Light  (Company,  owned  by 
a  holding  corporation  known  as  the  Groton  Securities 
Company.  This  corporation  also  owns  the  water 
supply  company,  which  will  likewise  be  acquired  by 
the  borough. 

The  Windsor  Locks  Electric  Light  Company  has 
been  purchased  by  Thomas  C.  Perkins  of  Hartford, 
Conn.  The  steam  and  waterpower  plants  will  be 
enlarged,  it  is  stated.  B. 


necessary  that  it  take  $35,000  bonds  of  the  com- 
pany to  secure  the  location  of  the  plant  there. 

A  contract  for  the  construction  of  an  extension 
of  the  Toledo  and  Indiana  from  W'auseon  to  Bryan 
has  been  let  to  the  Hirsch  Construction  Company, 
and  the  work  is  to  be  completed  this  fall. 

Interurban  roads  entering  Toledo  are  said  to  be 
considering  independent  terminal  facilities  again. 
Most  of  them  enter  over  the  tracks  of  the  Toledo 
Railways  and  Light  Company,  and  pay  something 
like  $60,000  a  year  for  the  privilege.  It  is  said  the 
plan  contemplates  centering  as  many  roads  on 
Huron  Street  as  possible  at  the  point  where  they 
now  reach  the  freight  station  to  Orange  Street.  The 
right-of-way  for  a  terminal  line  has  been  secured, 
it  is  said,  and  work  on  it  may  begin  soon. 

The  City  Council  of  Zanesville  has  passed  an 
ordinance  authorizing  a  contract  with  the  Zanesville 
Street  Railway,  Light  and  Power  Company  for 
street  lighting  at  the  rate  of  $65  a  light  per  year. 
The  contract  is  to  continue  one  year.  The  company 
asked  $72.50. 

The  Columbus  Railway  and  Light  Company  has 
refused  to  accent  the  ordinance  making  a  five-cent 
rate  for  private  lighting,  and  proposes  a  sliding 
scale,  running  from  five  to  10  cents,  according  to 
the  amount  of  current  used.  O.  M.  C. 


Ottawa,    Ont.,    August    19. — The    first    annual    re- 
port of  the   lighting  and  power  system   of  the  city 


Ohio. 

Cleveland,  August  20. — R.  A.  Harman  of  Cleve- 
land is  chairman  of  a  committee  that  will  have 
charge  of  the  work  of  fitting  the  Miami  and  Erie 
Canal  for  the  haulage  of  canal  boats  by  trolley,  as 
soon  as  the  debts  are  paid  and  the  troubles  of  the 
company  cleared  up.  Those  interested  in  the  com- 
pany say  they  believe  that  money  can  be  made  by 
hauling  freight  in  this  way,  and  they  will  give  it  a 
thorough   test. 

It  is  reported  that  the  Pennsylvania  railroad  is 
contemplating  the  purchase  of  the  Scioto  Valley 
traction  property.  These  lines  parallel  the  Hocking 
Valley  railroad  from  Columbus  to  Lancaster  and 
the  Norfolk  and  Western  to  Circleville.  Both  steam 
roads  are  Pennsylvania  properties.  Some  time  ago 
it  was  reported  that  a  portion  of  the  Norfolk  and 
Western  would  be  equipped  with  electricity,  but  it 
seems  that  the  owners  have  taken  another  tack. 

A  number  of  the  employes  of  the  Cleveland  Elec- 
tric Railway  Company  will  be  sent  to  the  fair  in  St. 
Louis  to  study  the  electrical  exhibits  and  improve- 
ments as  well  as  to  gain  a  knowledge  of  how  the 
local  roads  are  operated  under  such  pressure  as  the 
attendance  at  the  fair  requires. 

The  Stark  Electric  Company  of  Canton  has 
opened  its  electric  railway  from  that  place  to  Salem 
for  operation.  The  road  has  been  under  construc- 
tion for  two  years.  Arrangements  have  been  made 
by  which  the  Lima-Fort  Wayne  road  will  secure  its 
current  from  the  power  plant  of  the  Western  Ohio 
Railway  Company  at  St.  Marys.  Six  sub-stations 
will  be  built  along  the  lines  of  60  miles.  The  steel 
has  been  laid  from  Lima  to  Elida,  and  will  reach 
Dclphos   within   a   few  days. 

The  Commercial  Club  at  Dayton  is  endeavoring 
to  secure  the  plant  of  the  National  Electric  Porce- 
lain Company  of  East  Liverpool  for  that  city.     It 


Michigan. 


Detroit,  August  20. — W.  L.  Patterson  of  Flint 
has  been  awarded  the  contract  for  the  completion 
of  the  Detroit,  Flint  and  Saginaw  electric  road  from 
Bridgeport  to  Frankenmuth.  The  power  house  will 
be  located  at  Bridgeport. 

It  is  understood  that  the  limited  service  which 
the  Detroit,  Ypsilanti,  Ann  Arbor  and  Jackson  elec- 
tric railway  will  inaugurate  between  Jackson  and  De- 
troit will  be  of  the  finest,  and  it  will  combine  the  at- 
tractions of  the  best  drawing-room  and  parlor  cars 
which  are  used  on  electric  and  steam  roads.  These 
cars  will  stop  at  Grass  Lake,  Chelsea,  Ann  Arbor, 
Ypsilanti,  Wayne  and  Dearborn  only.  Several  new 
sidings  will  be  put  in  and  an  entire  new  schedule 
will  have  to  be  arranged.  This  company  was  re- 
cently consolidated  with  the  Jackson  city  lines. 

The  aldermen  of  Detroit  are  now  after  Manager 
Brooks  of  the  Detroit  L^^nited  Railway  for  better 
protection  on  open  cars,  and  ask  that  some  form 
of  a  gate  be  placed  on  them  so  as  to  prevent  people 
from  getting  out  on  the  wrong  side.  As  a  result  of 
the  council's  order  to  equip  all  cars  with  a  better 
fender  than  is  now  in  use,  this  company  has  ordered 
samples  of  all  the  different  fenders  which  have  been 
gotten  out  up  to  the  present  time;  these  will  be  put 
on  cars  and  tested. 

A  resolution  has  been  introduced  in  the  Bay  City 
council  providing  that  future  franchises  for  street- 
car companies  shall  require  the  paving  of  a  part  of 
each  street  occupied,  and  that  three-cent  fares  be 
given.  Both  propositions  will  be  incorporated  in 
the  new  franchises. 

It  is  understood  that  Caro  will  soon  have  an 
electric  railway  to  compete  with  the  Michigan  Cen- 
tral. Tuscola,  a  town  now  without  railway  facili- 
ties, has  raised  a  bonus  for  the  extension  of  the 
Detroit,  Flint  and  Saginaw  line  from  Franken- 
muth to  that  place.  This  will  bring  that  line  within 
five  miles  of  Vassar,  from  which  place  it  is  pro- 
posed to  parallel  the  Michigan  Central  railroad  to 
Caro.  Tuscola  is  the  only  town  in  the  county  now 
without   an   electric  or  steam  railway. 

Pontiac  is  liable  to  be  in  darkness  if  the  injunc- 
tion of  J.  G.  Hoffman  of  Detroit  prevails,  in  the 
matter  of  the  council  granting  him  the  city  lighting 
franchise  and  afterward  reconsidering  its  action  and 
giving  the  contract  to  the  Pontiac  Standard  Lighting 
CTompan}'.  The  present  contract  will  expire  on  Oc- 
tober 26th  next,  and  this  leaves  but  a  short  time  to 
settle  the  matter  in  the  courts. 

The   Grand  Rapids  and   Chicago  Electric  Railway 

Company  has  changed  its  name  to  the  Grand  Rapids 

and   Kalamazoo   Valley   Railway    Company   and    has 

filed  amended  articles  with  the  secretary  of  state  ac- 

_cordingly.  C.   G.  W. 


Southeastern  States. 

Charlotte.  N.  C,  August  20. — The  town  of  Gaines- 
ville, Ga.,  will  have  a  new  lighting  system  as  soon 
as  the  transformers  and  lights  are  installed.  Current 
will  be  supplied  by  the  North  Georgia  Electric  Com- 
pany. The  old  lighting  system  has  become  inade- 
quate to  the  demands  upon  it.     • 

The  town  of  Springfield,  Tenn..  has  let  contracts 
for  a  $40,000  water  and  light  plant.  The  electrical 
supplies  will  be  furnished  by  the  General  Electric 
Company  and  the  boilers  by  the  Braid  Electric 
Compan}'  of  Nashville.  The  Lhiion  Machine  Com- 
pany of  Nashville  claims  that  contracts  had  been 
awarded  to  it  previously  under  a  $25,000  bond 
issne  and  says  it  will  carry  the  matter  into  court. 

There  is  a  plan  on  foot  to  construct  an  electric 
railway  from  Decatur,  Ala.,  to  Trinity  Mountain, 
seven  miles  away,  where  J.  L.  Echols  and  others  may 
establish  a  summer  resort. 

The  Tracy  City  Electric  Light  Company,  it  is 
said,  is  taking  bids  looking  to  an  extension  of  its 
plant  so  as  to  include  the  town  of  Monteagle,  Tenn. 

The  Athens,  Ga.,  street  railwav  has  received  the 
machinery  for  the  new  electric  lighting  system  at 
Athens.  The  system  will  be  thoroughly  modern 
and  furni.sh  light  at  a  less  cost  per  lamp  than  here- 
tofore, 
is      The    new    electric-lighting    system    at    Charlotte, 
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N.  C,  put  in  and  operated  by  the  Catawba  Power 
Company  of  Fort  Mill,  S.  C,  has  been  successfully 
put  into  operation,  giving  entire  satisfaction.  About 
323  miles  of  wire  were  used  . 

The  De  Forest  Wireless  Telegraph  Company  has 
been  granted  permission  to  erect  poles  for  a  space- 
telegraph    station   in   the   town    of   Bmnswick,    Ga. 


Northwestern  States. 

Minneapolis,  August  20. — All  bids  for  building  an 
addition  to  the  electric-light  plant  at  Madison,  Minn., 
were  rejected  as  being  too  high. 

The  Pacific  Electric  Company  of  La  Crosse,  Wis.. 
has  sold  its  entire  business  and  plant  to  Holbek  & 
Burton.  The  transfer  means  the  revival  of  the  busi- 
ness of  the  electric  companj-. 

The  City  Council  of  Lake  City,  Minn.,  is  consid- 
ering enlarging  the  municipal  light  plant  by  the  in- 
stallation of  an  alternating  system. 

The  Minnesota  and  Iowa  Electric  Railway  Com- 
pany has  organized  with  H.  R.  Wells  of  Preston, 
Minn.,  as  president  and  S.  A.  Langum  secretary. 
'!  lie  company  will  be  bonded  and  preliminary  work 
will  begin  at  once.  The  road  will  run  from  the  Twin 
Cities  to  Decorah,  Iowa.  There  is  also  talk  of  build- 
ing a  line  from  Rushford  to  W^inona,  ]\Iinn. 

Legal  proceedings  have  been  begun  to  prevent  the 
Ciiy  Council  of  Marshfield,  Wis.,  from  buying  a 
waterworks    and    electric-light    plant    for   $150,000. 

The  Omaha  and  Council  Bluffs  Street  Railway 
Company  will  build  a  line  from  South  Omaha,  Neb., 
to  Fort  Crook. 

The  St.  Paul  (Minn.)  Gas  Light  Company  has 
b.'on  gr;inted  permission  to  extend  its  electric-light 
system  to  the  Merriam  Park  district. 

The  Crowley  Electric  Company  of  Duluth  iias 
asked  for  an  electric-light  franchise  at  Browns  Val- 
ley, Minn.,  and  purposes  to  install  a  plant  to  cost 
about  Si  ^.000.  R. 


Rocky  Mountain  States. 

Salt  Lake  City,  August  19. — A  contract  to  pur- 
chase the  Salt  Lake  and  Utah  Valley  railroad,  for- 
merly known  as  the  West  Side  rapid  transit,  has 
been  secured  by  J.  G.  Jacobs  of  Salt  Lake,  Utah, 
Mr.  Jacobs  states  that  the  road  will  be  operated  by 
electricity  and  will  probably  be  extended  to  Bingham, 
Utah. 

The  Nez  Perce  Water  and  Power  Company,  com- 
posed of  Z.  A.  Johnson,  Stephen  Johnson  and  others 
of  Nez  Perce,  Idaho,  has  purchased  the  Nez  Perce 
electric-light  plant  and   t.e   Lolo  power  plant. 

An  electric-iip^ht  and  power  company  will  soon 
install  a  plant  at  Goldfield,  near  Tonopah,  Nev.  _  A. 
C.  Eisen  and  S.  Forman  are  interested  in  the  project. 

The  City  Council  of  Laramie,  Wyo.,  has  granted 
the  application  of  D.  H.  McCutcheon  and  J.  D. 
Boyles  of  Pittsburg,  Pa.,  for  an  electric-light  plant, 
and  construction  will  be  commenced  within  30  days. 
A  contract  has  been  entered  into  for  the  lighting 
of  the  city  for  a  period  of  10  years.  The  plant  is 
to  be  ready  for  operation  b)'  January  of  next  year. 

Lightning  struck  the  power  line  between  Logan 
and  Provo,  near  Ogden,  Utah,  during  an  electric 
storm  a  few  days  ago  and  burned  two  transformers 
in  the  concentration  station.  The  cities  were  in 
darkness  and  the  street-car  system  inoperative  for  a 
number  of  hours. 

The  power  which  will  be  available  upon  the  com- 
pletion of  the  government  reservoir  on  the  Shoshone 
River  in  Idaho  will  be  utilized  for  the  generation 
of  electrical  energy  by  capitalists  of  Cody,  Wyo., 
and  New  York. 

The  building  of  an  electric  railroad  between 
Libby,  JMont..  and  the  mines  to  the  southward  is 
contemplated  by  F.  M.  Barrett  of  Wisconsin  and 
Joseph  Plastina  of  Spokane,  Wash.  Surveys  have 
ilready  been  made  for  the  building  of  the  line  and 
the  establishment  of  a  power  plant.  G. 


Pacific  Slope. 

San  Francisco,  August  18. — The  A.  J.  Nicoll  Ele- 
vator Company  has  contracted  to  install  two  electric 
elevators  for  H.  H.  and  M'.  G.  Bancroft  in  a  build- 
ing on  Sutter  Street,  for  $5,320. 

The  Interurban  short  line  from  San  Jose  to  Los 
Gatos,  Cal..  has  finally  been  decided  upon  and  rails 
have  been  ordered  by  President  Hale.  Grading  will 
commence   within   a   few   days. 

The  Malheur  Water  L'^sers'  Association,  with  a 
capital  stock  of  $2,700,000.  \\ill  put  through  a  big 
irrigation  scheme  in  Malheur  County,  Ore.  It  is 
the  intention  to  expend  $10,000  per  year  in  improve- 
ments. Electric  power  will  be  developed  on  a  large 
scale.  Emery  Cole,  Fred  Gellerman  and  N.  C.  Long 
are  interested  in  the  project.  The  headquarters  of 
the  association  are  at  Vale,  Ore. 

Judge  E.  O.  Potter  of  Eugene,  Ore.,  W.  J.  Wilsey 
of  Prescott,  Ariz.,  and  George  H.  Andrews  of  the 
Southern  Pacific  company,  have  been  in  Corvallis, 
Ore.,  recentl}-,  for  the  purpose  of  laying  before  the 
Benton  Count\'  Court  the  matter  of  constructing 
an  electric  railway  between  Corvallis  and  Eugene, 
Ore. 

The  trustees  of  Los  Angeles,  Cal.,  have  adopted 
an  ordinance  granting  to  the  Edison  Electirc  Com- 
pany of  Los  Angeles  the  right  to  construct  and 
maintain  an  electrical  transmission  line  across  cer- 
tain propertv'  in  that  cit^',  the  line  to  be  suspended 
from  steel  towers,  to  be  constructed  upon  founda- 
tions of  cement 


The  large  transformers  of  the  Northern  San 
Joaquin  Electric  Company  at  Lodi,  Cal.,  have  been 
installed  and  the  system  is  now  connected  with  the 
lines    of    the    American   River    Electric    Company. 

The  Redding  Gold  and  Copper  Company  intends  to 
install  an  electric  plant  to  operate  its  extensive  mines 
near   Redding,    Cal. 

George  J.  Leonard,  electrical  engineer  of  Corona, 
Cal.,  is  superintending  the  opening  of  the  old  tin 
mines  at  Temescal. 

M.  Machado  and  J.  H.  Cameron  have  appropriated 
water  in  the  Santa  Marguerite  River,  and  will  gen- 
erate electric  power  for  transmission  to  Fallbrook, 
in  San  Diego  County,  Cal. 

W.  L.  Bechtel,  superintendent  of  the  Nevada  Elec- 
tric Power,  Light  and  Water  Company,  was  in  San 
Francisco  last  week. 

The  Mount  Hamilton  Exploitation  Company  has 
been  incorporated  by  J.  D.  Radford,  J.  L.  Benepe  and 
others  of  San  Jose,  Cal.,  for  the  purpose  of  ex- 
ploiting and  doing  the  preliminary  work  for  the 
construction  of  an  electric  railway  between  San  Jose 
and  Mount  Hamilton,  in  Santa  Clara  County.  The 
capital  stock  is  placed  at  $20,000. 

The  trustees  of  Suisun,  Cal.,  will  receive  bids  until 
September  26th  for  a  franchise  to  construct  and 
maintain  poles  and  string  wires  for  the  purpose  of 
transmitting  electric  power  along  the  streets  of 
Suisun,   as   applied    for   by   Leonard    Prior. 

The  H.  H.  Buhne  Company  of  Eureka,  Cal.,  has 
received  the  contract  for  wiring  and  installing  elec- 
trical fixtures  in  the  new  City  Hall  at  Eureka. 

F.  M.  Clough,  representing  the  Butte  County  Light, 
Power  and  Water  Company,  has  requested  the  su- 
pervisors..of  Butte  County  to  award  a  franchise  to 
him  for  constructing  and  maintaining  electric  trans- 
mission lines  in  the  vicinity  of  Stirling  City,  for 
the  purpose  of  furnishing  that  place  with  light  and 
power.  The  supei-visors  will  receive  sealed  bids  un- 
til September  12th  for  this  franchise.  A. 


PERSONAL. 


John  Aamoth  of  Kensington,  Minn.,  has  been  ap- 
pointed superintendent  of  the  electric-light  plant  at 
Alexandria,  Minn. 

C.  A.  Rold  has  been  succeeded  as  superintendent 
of  the  electric-light  plant  at  St.  James,  Minn.,  by 
J.  M.  Kirschbaum. 

George  C.  Chadwick,  who  has  for  some  time  been 
connected  with  the  United  Railroads  of  San  Fran- 
cisco as  engineer,  has  been  appointed  chief  engineer 
of  the   Santa   Cruz   electric-railway  system. 

Harry  Kemp,  superintendent  of  the  Standard  Elec- 
tric Company  of  Norfolk,  Va.,  died  of  typhoid  fever 
in  Norfolk  on  August  9th.  Mr.  Kemp  had  been  su- 
perintendent of  the  Standard  company  since  1900. 
He  was  2>7  years  of  age. 

At  the  directors'  meeting  last  week  the  follow- 
ing-named associates  of  the  American  Institute  of 
Electrical  Engineers  were  transferred  to  the  grade 
of  member;  Louis  A.  Ferguson,  second  vice-presi- 
dent of  the  Chicago  Edison  Company;  Thomas  L. 
Miller,  consulting  engineer,  Liverpool,  England;  H. 
H.  Barnes,  Jr.,  traveling  engineer  for  the  Stanley 
Electric  Manufacturing  Company,  Pittsfield,  Mass. ; 
Ernest  'Gonzenbach,  electrical  engineer,  Youngs- 
town,   O. 

Many  friends  will  learn  with  regret  that  Willard 
C.  Candee,  assistant  secretary  of  the  Okonite  Com- 
pany of  New  York,  was  severely  injured  on  August 
iSth  in  a  collision  between  an  ice  wagon  and  a 
trolley  car  in  Brooklyn.  Mr.  Candee  was  riding  on 
the  front  seat  of  the  car  and  when  the  collision 
came  was  struck  by  the  pole  of  the  wagon  and 
thrown  to  the  street.  He  was  taken  unconscious  to 
the  Seney  Hospital,  suffering  from  a  fractured  skull, 
and  at  first  it  was  thought  he  could  not  recover, 
but  at  the  last  report  he  was  improving.  Four  other 
persons  were  also  injured.  Mr.  Candee  is  the  son 
of  Captain  Willard  L.  Candee,  who,  as  everybody 
knows,  is  one  of  the  managers  of  the  Okonite  Com- 
pany. Young  Mr.  Candee  was  married  only  recently 
to  Miss  Burnett  of  Newburg,  N.  Y. 

David  E.  Evans,  the  new  president  of  the  Mary- 
land Telephone  and  Telegraph  Company  of  Balti- 
more, is  a  Welshman  who  came  to  this  country  and 
located  in  Cleveland,  Ohio,  in  iSSo.  Soon  after  he 
accepted  a  position  with  the  Brush  company  to  take 
charge  of  the  erection  and  testing  of  the  electric-light 
machines  then  being  installed  for  the  first  time.  He 
was  appointed  as  expert  in  charge  of  the  installation 
of  electric-light  plants,  and  erected  one  of  the  first 
in  Chicago  at  the  Palmer  House.  He  was  sent  to 
the  Brush  companj^  in  Baltimore  in  1882  as  its  super- 
intendent. Shortly  afterward  the  duties  of  chief 
engineer  were  added  to  his  work,  and  he  held  this 
position  seven  years.  In  1889  he  was  appointed  su- 
perintendent of  the  Baxter  Electric  Motor  Company, 
one  of  the  pioneers  in  the  manufacture  of  railway  and 
stationary  motors. 

Arthur  Hartwell.  who  has  been  connected  with 
the  Westinghouse  Electric  and  Manufacturing  Com- 
pany for  the  last  15  years,  recently  as  sales  manager, 
has  resigned  his  position.  Early  in  1899  Mr.  Hart- 
well  succeeded  Mr.  Maurice  Coster  as  manager  of 
the  Chicago  office,  having  before  that  been  mana- 
ger of  the  Pittsburg  office.  In  Februaryj  1902,  he 
was  advanced  to  the  position  of  sales  manager  and 
returned  to   Pittsburg. 


ELECTRIC  LIGHTING. 

The  city  of  Ocala,  Fla.,  has  voted  to  issue  $45,000 
of  bonds  for  an  electric-light  plant  and  debt  liquida- 
tion. 

At  Woodviile,  Miss.,  recently  the  election  resulted 
in  favor  of  $75,000  bonds  for  waterworks  and  an 
ciectric-light  plant. 

Gates  &  Co.  of  New  Orleans  have  been  awarded 
the  contract  for  installing  a  new  system  of  arc  lights 
in  the  city  of  New  Iberia,  La. 

An  electric-light  company  has  been  incorporated 
at  Edinburgh,  III.,  with  a  capital  of  $30,000,  by  I.  E. 
Swigert,  Reuben  Herrington  and  others. 

A  bond  issue  of  $20,000  has  been  voted  by  the  city 
of  Bainbridge,  Fla.,  with  which  to  purchase  the  elec- 
tric-light plant  owned  by   Nussbaum   Bros. 

The  town  of  Plaquemine,  La.,  has  granted  a  fran- 
chise to  the  Ewing-Merkle  Electric  Company  of  St. 
Louis,  Mo.,  for  the  erection  of  an  electric-hght  plant 
in  the  town. 

By  a  vote  of  65  to  one  the  town  of  New  Albany, 
Tenn.,  has  decided  to  issue  $20,coo  worth  of  bonds 
for  the  establishment  of  an  electric-light  plant  and 
waterworks    system. 

The  City  Council  of  Kalk  Bay  Station,  Cape  Col- 
ony, has  been  empov;ered  to  issue  bonds  for  such 
amount  as  it  may  need  to  erect  a  municipal  electric- 
light  and  power  plant. 

The  City  Council  of  East  Retford,  a  place  of  over 
10,000  inhabitants  in  Nottingham  County,  England, 
is  contemplating  the  building  of  a  municipal  electric- 
light  and  power  plant. 

The  municipal  council  of  Rochdale,  a  borough  of 
about  75,000  inhabitants  in  Lancashire  County,  En- 
land,  is  planning  to  spend  a  sum  which  will  exceed 
$200,000  in  enlarging  and  improving  its  electric 
plant. 

It  having  been  practically  decided  to  enlarge  its 
capacity,  the  management  of  the  electric-light  and 
power  plant  of  Christiania,  Norway,  will  soon  have 
to  purchase  electric  machinery  and  cables  for  trans- 
mitting electric  energy. 

Japan,  according  to  Walter  J.  Ballard  of  Sche- 
nectady, N.  Y.,  has  six  electric-light  and  electric-rail- 
way corporations,  with  a  total  paid-up  capital  of 
$2,500,000,  on  which  dividends  varying  from  five  to 
17  per  cent,  are  earned. 

Rudolph  Claybolt  was  the  successful  bidder  for 
putting  in  the  proposed  municipal-lighting  plant  at 
Penn  Yan,  N.  Y.  Mr.  Claybolt,  however,  has  re- 
fused to  take  up  the  contract  on  account  of  the  time 
limitations  that  the  bonds  imposed. 

The  Muskogee  Electric  Company  of  Muskogee, 
I.  T.,  which  has  been  incorporated  with  a  capital  of 
$100,000  for  building  an  electric-light  plant,  has 
elected  Ira  L.  Reeves,  president;  J.  A.  Connolly, 
vice-president;  A.  C.  Trumbo,  secretary,  and  N.  A. 
Gibson,  treasurer. 

The  royal  Belgian  Ministry  of  Railroads  will 
award  contracts  for  wiring  and  equipping  for  elec- 
tric lighting  the  Quaregnon-Central,  Jemappe,  War- 
quignies,  and  Flenu-Central  railroad  stations.  Fur- 
ther information  regarding  these  contracts  inay  be 
obtained  from  the  Cahier  des  Charges,  No.  534  Musee 
Commercial,  Rue  des  Augustins  15,  Brussels,  Bel- 
gium. 

The  municipal  authorities  of  Barcellos,  a  small 
place  on  the  Cavado  River,  about  25  miles  north  of 
Oporto,  Portugal,  are  willing  to  grant  a  30-year  con- 
cession to  a  company  for  the  erection  of  an  electric- 
light  and  power  plant.  One  of  the  stipulations 
which  will  be  exacted  of  such  a  company'  will  be 
that  it  furnish  the  municipality  with  160  i6-candle- 
power  incandescent  lights  and  six  50-candlepower 
lights  for  the  sum  of  1,500  milreis  [$1,620]  per  an- 
num. 


ELECTRIC  RAILWAYS. 

It  is  reported  in  Monterey,  Mexico,  that  A.  W. 
Liliendahl  of  Saltillo  has  purchased  the  street-car 
system  in  that  city  and  will  change  the  motive  power 
to  electricity. 

The  Canton  Electric  Traction  Company  has  been 
incorporated  under  the  laws  of  New  York  state 
with  a  capital  of  $20,000.  The  incorporators  are  G. 
Mazacorati,  R.  L.  Stotts  and  P.  M.  de  la  Chesnaye, 
all  of  New  York  city. 

In  Baltimore,  Md.,  recently,  a  colored  woman 
boarded  a  street  car  of  the  United  Railways  and 
Electric  Company  and,  finding  no  vacant  seat  delib- 
erately sat  down  in  the  lap  of  Miss  Carrie  V. 
Horner,  a  passenger  on  the  car.  Now  Miss  Horner 
has  sued  the  company  for  $2,000  damages. 

Officials  of  the  Joliet,  Plainfield  and  Aurora  Elec- 
tric railway  have  made  an  arrangement  with  the 
Aurora  City  company  to  bring  their  interurban  cars 
into  the  city  over  its  Fifth  Street  line  if  the  com- 
pany is  allowed  to  do  so  by  the  city.  If  the  Aurora 
company  finds  it  impossible  to  do  this  a  transfer 
station  will  be  built  at  the  city  limits  and  the  passen- 
gers transferred  each  time  at  that  point  from  a  sub- 
urban to  a  city  car,  and  practically  through  service 
will  be  given.     In  the  meantime  the  work  of  push- 
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ing  the  line  to  completion  is  going  along  rapidly. 
Grading  is  under  way  between  Wolf's  Crossing  and 
Aurora  and  rails  arc  laid  beyond  Normantown. 

The  Sociedad  Tranvias  de  Saragossa,  Spain,  has 
requested  the  City  Council  to  grant  it  a  concession 
to  make  several  extensions  of  its  present  system  of 
tracks.  Rumor  has  it  that  the  concession  will  be 
grant.'d,  in  wliich  case  the  street-railway  companv 
will  have  to  liiake  purchases  of  steel  rails  and  addi- 
tional rolling  stock. 

The  Marseilles  ( 111.)  Register  has  it  from  "good 
aiUhority"  that  the  Rock  Island  Railroad  Company  is 
about  to  construct  an  electric  railway  through  the 
Illinois  Valley  to  compete  with  the  Illinois  Valley 
Railvvi'y  Company,  and  that  all  local  trains  will  be 
t.iken  off  the  main  line.  It  is  stated,  further,  that 
there  is  n  sqund  of  men  now  on  the  ground  making 
eiitiniates. 

The  Consolidated  Railway  Company  (otherwise 
the  New  York,  Xcw  Haven  and  Hartford  railroad) 
is  planning  a  trolley  line  from  Central  Village  to 
Norwich,  Conn.,  thus  completing  a  continuous  trol- 
ley line  from  New  London,  Conn.,  to  Worcester, 
Mass..  in  direct  competition  with  the  New  London 
and  Northern  electric  railway,  which  is  the  only 
independent  line  in  Connecticut  not  controlled  by 
the  New  York,  New  Haven  and  Hartford  railroad. 

The  Underground  Railway  Company  of  London, 
comprising  the  Central  London,  City  and  South  Lon- 
don, District,  Metropolitan  and  Waterloo  and  City 
railway  companies,  has  issued  a  statement  for  the 
half  year  ended  June  30,  1904,  showing  total  revenue 
of  ii,073.883  and  expenses  of  £463,187.  After  paying 
ordinary'  charges  and  dividends  the  surplus  was 
£81,818.  The  total  revenue  for  the  corresponding 
period  last  year  was  ii.037,733. 

It  is  reported  from  Cumberland,  Md.,  that  Pitts- 
burg capitalists  operating  the  ileyersdale  and  Salis- 
bury (,Md.)  street  railway  have  acquired  an  option 
on  the  Cumberland  arid  Westernport  electric  railway. 
Ex-Judge  R.  H.  Koch  of  Pottsville,  is  president  of 
the  latter  road.  A  mortgage  for  $1,500,000  is  re- 
ported to  have  been  placed  on  record  at  Somerset 
by  the  proposed  purchasing  syndicate.  It  is  stated 
that  only  the  controlling  stock  in  the  road  is  desired. 

The  Electric  Street  Railway  Company  of  Genoa, 
Italy,  has  decided  to  extend  its  present  system  of 
lines  and  to  purchase  a  considerable  quantity  of  roll- 
ing stock — electric  motor  cars  for  the  most  part.  It 
is  proposed  to  build  an  electric  railroad  between 
.^quila  and  Teramo,  cities  which  are  located  in  the 
Abruzzi  e  Molise  Compartimento,  Italy,  about  35 
miles  apart.  Detailed  information  about  this  road 
may  he  obtained  from  Cav.  Camerini,  mayor  of 
.'\quila. 

It  is  rumored  in  Wall  Street  that  a  basis  has  been 
reached  on  which  the  Belmont-Interborough  trac- 
tion syndicate  and  the  Ryan-Metropolitan  interests 
have  agreed  to  consider  consolidation  negotiations. 
According  to  one  authority,  the  Metropolitan  Se- 
curities Company,  which  now  leases  the  Metropoli- 
tan -s'treet  railway,  is  to  become  a  nolding  company 
of  all  lines.  It  is  said  the  Belmont  interests  are  dis- 
posed to  sell  a- large  block  of  stock  of  the  Interbor- 
ough  company  to  the  Securities  company.  In  this 
way  the  Ryan-Metropolitan  party  would  obtain  rep- 
resentation in  the  directorate  and  a  strong  voice  in 
the  affairs  of  the  Interborough  Rapid  Transit  Com- 
pany, which  is  the  corporate  name  of  the  subway 
system. 


POWER  TRANSMISSION. 

The  interests  of  the  Roanoke  (Va.)  Water  Power 
Company  have  been  purchased  by  M.  J.  Camp  of 
Florida,  who  has  let  a  contract  for  the  building  of 
a  dam  across  the  Roanoke  River,  where  he  will  erect 
a  30,000-horsepower  electric  plant  at  a  cost  of  about 
$200,000,  for  furnishing  power  to  manufacturing 
plants  of  Roanoke. 

The  Helton  Power  Company  of  Belton,  S.  C,  has 
let  the  contract  to  the  J.  F.  Gallivan  Building  Com- 
pany for  the  construction  of  a  dam  on  the  Saluda 
River  to  furnish  the  waterpower  for  its  proposed 
electric  plant.  The  dam  will  be  of  concrete  and 
stone,  600  feet  long,  32  feet  high  and  35  feet  wide. 
About  5,000  horsepower  will  be  developed,  and  it  is 
proposed  to  transmit  the  electricity  to  Belton. 

The  Mt.  Hood  Electric  Company  has  been  incor- 
porated for  the  purpose  of  supplying  Portland,  Ore., 
with  electricity  for  commercial  uses,  and  it  is  stated 
to  be  also  the  intention  of  the  new  company  to  build 
a  trolley  line  to  the  base  of  ML  Hood.  The  power 
is  to  be  obtained  on  the  Sandv  River,  about  25  miles 
distant.  The  company  is  capitalized  at  $1,000,000. 
The  incorporators  are  C.  W.  Miller  and  G.  W. 
Waterbury  of  Portland,  and  Edwin  D.  Whitney  of 
Chicago. 

The  firm  of  .V.  A.  and  F.  B.  Piatt,  which  has 
been  engaged  in  the  heating  and  power  business  in 
Lansing,  Mich.,  has  organized  a  stock  company 
under  the  name  of  the  Piatt  Power  and  Heating 
Company,  with  an  authorized  capital  of  $500,000. 
The  officers  of  the  company  are:  President.  A.  A. 
Piatt ;  vice-president,  Robert  H.  IngersoU ;  secretary 
and  treasurer,  F.  B.  Piatt.  Messrs.  Piatt  have 
recently  acquired  the  title  to  the  Dimondale  water- 


power  which  has  been  in  litigation.  They  are  now 
erecting  a  big  dam"  in  Lansing,  making  it  wholly  of 
cement.  The  waterpower  at  Dimondale  will  next 
receive  their  attention,  and  the  energy  will  be  trans- 
mitted to  Lansing  lo  be  used  in  connection  with 
their  power  plants  there. 

The  Potomac  Electric  Power  Company  of  Wash- 
ington, D.  C,  has  been  reorganized  with  $5,000,000 
capital  by  George  Truesdell,  S.  L.  Shober,  Jr.,  George 
H.  Harriss,  James  B.  Lackey  and  associates. 


PUBLICATIONS. 


A  neat  16-page  booklet  published  by  the  Wellman- 
Seaver-Morgan  Company,  Cleveland,  Ohio,  sets  forth 
in  detail  the  merits  of  the  Sargent  complete-expan- 
sion gas  engine.  The  booklet  is  well  illustrated, 
showing  the  general  design  of  the  engine  to  be  sym- 
metrical and  pleasing  to  the  eye. 

Type  S  standard  direct-current  dynamos  and  mo- 
tors, manufactured  by  the  C.  &  C.  Electric  Company, 
New  York  city,  form  the  subject  of  Bulletin  No. 
151,  issued  by  the  company.  The  bulletin  thor- 
oughly describes  all  the  parts,  and  the  various  styles 
of  machines,  together  with  the  component  parts,  are 
well  illustrated. 

The  Cutler-Hammer  Manufacturing  Company  is 
distributing  a  quantity  of  perforated  cards,  suitable 
for  filing,  which  describe  a  variety  of  the  Cutler- 
Hammer  product,  such  as  self-starters  and  switches 
for  elevators  and  dumbwaiters,  drum  controllers,  in- 
terlocking dimmers,  resistance  units,  outfits  for  mo- 
tor-driven pumps,  machine-tool  controllers,  compound 
resistances,  etc. 


SOCIETIES  AND  SCHOOLS. 

The  annual  convention  of  the  New  York  State 
Street  Railway  Association  will  be  held  this  year 
at  Utica,  N.  Y.,  on  September  13th  and  14th.  The 
headquarters  of  the  association  will  be  at  the  Butter- 
field  House  and  all  the  sessions  will  be  held  in  the 
auditorium.  The  programme  will  consist  of  addresses, 
papers,  discussions,  etc.  Ample  entertainment  for 
the  delegates  is  being  provided,  especially  as  many 
of  the  members  will  be  accompanied  by  their  wives. 
The  arrangements  for  the  meeting  this  year  are  in 
the  hands  of  officials  of  the  Utica  and  Mohawk  Val- 
ley Railway  Company.  E.  G.  Connette,  vice-presi- 
dent and  general  manager  of  the  Syracuse  Rapid 
Transit  Railway  Company,  is  president  of  the  asso- 
ciation. 


SPACE    TELEGRAPHY. 

Arriving  in  New  York  on  the  Kronprinz  Wilhelm 
the  other  day,  H.  M.  Stevenson  of  Chicago  was 
met  at  the  pier  by  a  cab  which  he  had  ordered  by 
a  space-telegraph  message,  sent  when  200  miles  out 
at  sea. 

A  company  is  in  course  of  formation  in  Madrid 
to  introduce  the  Marconi  system  of  space  telegraphy 
into  Spain.  For  the  present  it  is  only  proposed  to 
establish  coast  stations  for  communication  with  pass- 
ing steamers.  The  first  stations  will  probably  be  at 
Finisterre,  Tarifa  and   Palos. 

Secretary  of  Agriculture  Wilson  announces  that 
as  a  result  of  his  second  trip,  plans  are  in  progress 
looking  to  the  establishment  of  a  space-telegraph 
system  of  fire  alarms  in  the  various  forest  reserves 
under  the  control  of  the  government.  The  idea  is 
to  construct  an  automatic  service  which  will  give 
the  alarm  when  contact  is  made  with  the  flames  or 
excessive  heat.  Prof.  Willis  Moore,-  chief  of  the 
Weather  Bureau,  will  go  to  the  Black  Hills  reserva- 
tion to  make  a  thorough  examination  of  the  coun- 
try and    report    on    the   proposition. 


MISCELLANEOUS. 


The  Board  of  Review  has  cut  the  $3,000,000  assess- 
ment on  the  property  of  the  Illinois  Tunnel  Com- 
pany to  $485,000.  President  Wheeler  of  the  tunnel 
company  appeared  before  the  board  and  declared 
that  the  property  is  not  a  source  of  income  to  the 
stockholders  at  the  present  time  and  that  the  whole 
concern  is  as  yet  in  an  undeveloped  state.  City 
Electrician  Ellicott  favored  the  declarations  of  the 
company,  and  upon  his  recommendation  the  assess- 
ment was  reduced. 

The  sum  of  $2,376,000  is  needed  for  Missouri  River 
work  during  the  next  two  years,  according  to  the 
annual  report  of  Maj.  Chittenden,  United  States  en- 
gineer at  Sioux  City,  in  charge  of  Missouri  River 
improvements.  One  of  the  most  important  rec- 
ommendations is  that  $475,000  be  appropriated  for 
work  on  the  Missouri  and  Kaw  Rivers  in  the  vicinity 
of  Kansas  City,  of  which  $75,000  is  for  repairs  on 
existing  work  and  $400,000  for  projected  work  re- 
quired to  protect  that  city  from  floods  like  those 
which  have  caused  so  much  damage  to  electric  plants 
and  other   industries   in   the   past. 

The  erection  of  a  fine  new  $10,000  clubhouse  has 
just  been  completed  in  East  Pittsburg,  Pa.,  by  the 
Westinghouse  Electric  and  Manufacturing  Company 
for  the  use  of  the  fire  department  of  the  big  shops. 
The  basement  has  a  gymnasium,  pool  and  billiard 
tables,  the  first  floor  is  used  as  a  lounging  room  and 


library  and  the  second  and  third  floors  contain  the 
sleeping  quarters  and  hospital.  All  modern  con- 
veniences are  provided  throughout.  W.  M.  Cham- 
bers, assistant  engineer  of  works  for  the  electric 
company,  is  fire  marshal.  There  are  26  members 
of  the  company,  one  chosen  from  each  department 
of  the  works,  and  they  live  continually,  at  the  club 
quarters.  The  fire-fighting  apparatus  consists  of  the 
latest  appliances.  

Important  experiments  with  a  view  to  determining 
the  practicability  of  preserving  coal  by  submerging 
it  in  the  sea  were  resumed  at  Portsmouth,  Eng- 
land, recently.  About  a  year  ago  21  tons  of  coal 
were  selected  from  a  stack  for  experimental  purposes. 
Ten  tons  were  placed  in  heaps  at  the  coaling  station 
and  each  one  covered  with  a  tarpaulin,  while  an- 
other 10  tons  were  placed  in  five  crates,  each  hold- 
ing two  tons,  and  these  were  submerged  in  No.  2 
basin.  The  remaining  ton  was  burned  at  the  time 
and  careful  observation  was  made  of  its  calorific 
and  evaporative  qualities.  One  of  the  submerged 
crates  will  soon  be  raised.  It  is  to  be  weighed  and 
burned  at  one  of  the  boiler  houses,  together  with 
one  of  the  covered  heaps  from  the  coaling  point. 
Observations  will  be  made  of  the  calorific  qualities 
of  the  submerged  and  non-submerged  coal. 


TRADE  NEWS. 


The  Schaffhausen-Schleitheim  electric  street  rail- 
way of  Schaffhausen,  Switzerland,  Is  reported  to  be 
in  the  market  as  a  purchaser  of  rolling  stock. 

Frederick  Wiener  has  been  appointed  receiver 
for  the  McCreary  Electric  Company  on  the  appli- 
cation of  Charles  E.  Hathaway,  who  obtained  a 
judgment  against  the  company  for  $145. 

The  Swedish  General  Electrical  Comoany  of  Ves- 
teras,  Sweden,  has  established  an  agency  at  Mon- 
terey, Mexico.  A.  E.  Larsen,  with  headquarters  in 
the  City  of  Mexico,  has  been  appointed  agent. 

Bids  are  invited  upon  three  three-ton  electric  cranes 
and  two  electric  locomotives  which  are  intended  for 
the  use  of  the  London  Electric  Works,  at  Grcenwizh. 
Detailed  information  may  be  obtained  at  the  County 
Hall,  Spring  Gardens,  London,  S.  W.,  England,  upon 
depositing  the  sum  of  $9.73. 

D.  C.  Durland  of  New  York  city,  Marshall  D. 
Barr  of  Pittsfield,  Mass.,  and  F.  S.  Hunting  of  Fort 
Wayne,  Ind.,  are  associated  as  directors  in  the 
newly-organized  New  York  incorporation  known 
as  the  Electrical  Manufacturers'  Export  Company, 
capitalized  at  $10,000. 

Frederick  F.  Shipp  of  St.  Louis  and  C.  H.  Blanch- 
ard  and  James  A.  Howze  of  Webster  Groves,  Mo., 
have  incorporated  the  Electrical  Heating  and  Manu- 
facturing Company,  to  manufacture  and  deal  in  elec- 
trical heaters,  etc.  The  capital  is  $50,000  and  the 
headquarters   are   in   St    Louis. 

W.  H.  Jacob,  the  popular  sales  manager  of  the 
Triumph  Electric  Coinpany,  Cincinnati,  left  this  week 
on  a  business  trip  to  the  Pacific  Coast.  Mr.  Jacob 
expects  to  be  gone  about  a  month  and  will  stop  at 
Portland,  Seattle,  San  Francisco  and  intermediate 
points  in  the  interests  of  the  Triumph  company. 


BUSINESS. 


The  Commerce  Electric  Company  of  Chicago, 
organized  to  general  electrical  work,  has  been  in- 
corporated by  H.  C.  Turner,  J.  H.  Lundberg  and 
F.  M.  Garthwait.     The  capital  is  $2,500. 

The  Sprague  Electric  Company  has  sold  to  the 
Hammerschlag  Manufacturing  Company,  Newark, 
N.  J.,  an  additional  order,  consisting  of  one  150- 
kilowatt  generator  and  12  motors,  ranging  from  one 
to  50  horsepower.  These  are  for  use  in  the  Ham- 
merschlag wax-paper  plant,  which  is  one  of  the 
largest  of  its  kind  in  this  country. 

The  factory  of  the  Thresher  Electric  Company, 
Dayton,  Ohio,  is  one  of  the  busiest  in  the  state. 
President  A.  A.  Thresher  says  that  his  force  is  obliged 
to  work  overtime  to  meet  the  demand  for  Thresher 
products.  The  company  is  just  finishing  a  com- 
plete electrical  equipment  for  the  U.  S.  warship  Vir- 
ginia, now  building  at  Newport  News.  Mr.  Thresher 
introduced  many  new  features  in  the  design  and  con- 
struction of  this  class  of  apparatus,  as  well  as  in  its 
operation  and  method  of  control.  The  Thresher 
company  is  also  building  ss  electrically  operated  deck 
winches  for  use  on  United  States  warships.  The 
Thresher  company  has  a  large  and  excellently 
equipped  factory  and  is  well  prepared  to  do  a  large 
business. 

M'r.  James  McLaughlin  of  Chicago,  the  well-known 
pioneer  inventor  and  expert  in  arc  lighting,  railway 
and  power,  is  now  devoting  himself  to  consulting  elec- 
trical and  mechanical  engineering  and  the  manufac- 
turing and  sale  of  his  commutator  compound,  which 
has  been  on  the  market  for  14  years  and  given  con- 
tinued satisfaction.  This  compound  does  away  with 
the  sandpapering  of  commutators,  keeps  them  bright 
and  clean  and  prevents  blacking  and  sparking,  makes 
a  positive  contact  between  brushes  aad  comnmtator 
and  prolongs  the  life  of  both.  The  inventor  is  a 
practical  electrician  and  guarantees  results  by  fur- 
nishing a  free  sample  to  all  who  send  their  address 
to  him  at  53  River  Street,  Chicago. 


August  27,   1904 

An  official  pumpiiig-engine  test,  which  was  re- 
centlv  made  at  the  Park  Avenue  pumping  station, 
Chicago,  shows  some  very  good  results.  The  en- 
gine is  of  the  Worthington.  duplex,  reciprocating, 
Triple-expansion  type,  having  semi-rotary  steam 
valves,  but  no  fly-wheel.  The  latter  is  replaced  by 
compensating  cylinders,   so   arranged  that  their  pis- 
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tons  retard  the  motion  of  the  main  piston  during 
the  first  part  of  the  stroke,  but  assist  it  toward  the 
close,  giving  a  uniform  resultant  thrust.  The  ca- 
pacity of  the  engine  is  about  22,000,000  gallons  a  day, 
against  a  total  head  of  slightly  over  121  feet,  and  660.9 
horsepower  was  indicated  in  the  test.  The  duty  ob- 
tained was  174,735,801  foot-pounds  per  1,000  pounds 
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of  steam  used,  corresponding  to  an  economy  of  n.32 
pounds  of  steam  per  net  horsepower  delivered  in 
water  lifted,  or  10.01  pounds  of  steam  per  indicated 
horsepower.  The  steam  pressure  was  144.45  pounds 
per  square  inch,  with  154  degrees  Fahrenheit  super- 
heat at  the  throttle,  the  steam  cylinders  being  pro- 
vided with  jackets  and  reheaters. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


767.40S.  Starting  Device  for  Vapor  Electric  Appa- 
ratus. Peter  C.  Hewitt,  New  York,  N,  Y.,  as- 
signor to  the  Cooper  Hewitt  Electric  Company, 
New  York,  N.  Y.  Application  filed  May  28, 
1903. 

In  a  gas  or  vapor  device  are  combined  a  container 
and  a  negative  electrode  of  conducting  material  within 
the  container.  A  re-entrant  portion  of  the  container  is 
arranged  to  enter  the  negative  electrode,  and  there  is 
a  starting  band   within   the    re-entrant   portion. 

767,-424.  Card  or  Ticket  for  Actuating  the  Mechan- 
ism Controlling  Electric-light  Signs.  Mortimer 
Xorden  and  Lucien  S.  Crandall,  Brooklyn,  N.  Y. 
Application  filed  Maixh  13,  1902.  Rene\ved  May 
/.  1904. 

A  device  for  operating  electric-light  signs  comprises 
a  card  or  ticket  carrying  a  number  and  having  perfora- 
tions arranged  in  groups  with  at  least  one  perforation  in 
each  group  for  each  digit  of  the  number  for  actuating  the 
mechanism  controlling  the  sign.  A  detachable  check  end 
with  a  number  thereon  corresponds  to  the  number  upon 
the  card  or  ticket. 

7^7A37-  Self-soldering  Fuse  Post  Claude  R.  Pitrat, 
Chicago.  111.,  assignor  to  Frank  B.  Cook,  Chi- 
cago, 111.    Application  filed  February  25,  1903. 

In  a  cut-out  or  protector  for  telephone  and  telegraph 
lines  is  a  resistance  body  for  inclusion  in  the  electric 
circuit  and  a  rotary  detent  electrically  connected  with 
the  resistance  body  and  acted  upon  by  a  force  tending  to 
break  the  circuit,  the  detent  being  provided  with  teeth 
or  points.  Means  are  provided  for  exerting  a  force  on 
a  tooth  or  point  of  the  detent  to  turn  it  and  break 
the  circuit,  and  a  spring  co-operates  with  another  of  the 
teeth  to  properly  position  the  detent  and  prevent  over- 
throw thereof,  A  cementing  material  for  holding  the 
detent  against  rotation  under  normal  circuit  conditions 
is  adapted  to  be  fused  or  softened  under  abnormal  circuit 
conditions  to  permit  the  detent  to  turn  and  the  circuit 
to  be  broken  by  the  force  acting  on  the  detent, 

767,453.  Watchman's  Time-recorder.  Jesse  Sum- 
mers and  Herbert  E.  Summers.  Indianapolis, 
Ind.,  assignors  to  the  Indianapolis  Watchman 
Clock  Company,  Indianapolis,  Ind.  Application 
filed  March  20,  1903. 

The  combination  consists  of  a  number  of  electrically 
operated  recording  mechanisms,  an  electromagnet  in  cir- 
cuit with  some  of  the  operators  of  the  recording  mechan- 
isms and  a  switch-carrying  armature  therefor.  A  reset- 
ting electromagnet  is  adapted  to  cause  the  resetting  of 
the  switch-carrying  armature  and  means  operated  by  the 
train   close  the  alarm  circuit  at  predetermined   times. 

767,463.  Sectional  Electric  Conduit.  Charles  E.  Wil- 
son, Philadelphia,  Pa.  Application  filed  Decem- 
ber 14,  1901. 

A  composite  conduit  formed  by  the  juxtaposition  of 
conduit  sections  of  substantially  square  cross-section  has 
longitudinal  grooves  coincident  with  the  jnedian  lines  of 
each  of  the  four  sides.  Alinement  pins  are  interposed  at 
promiscuous  intervals  along  the  length  of  the  grooves, 
each  of  the  alinement  pins  engaging  simultaneously  the 
sides  of  the  two  conduit  sections  between  which  it  is 
placed, 

767,465.  Soldering  Apparatus,  John  A.  Wirth,  Pitts- 
burg and  Jacob  Beech,  Wilkinsburg,  Pa.,  assign- 
ors to  the  Westinghouse  Electric  and  Manufac- 
turing Company.  Application  filed  October  22, 
1902. 

767.472.  Method  of  Soldering  Armature  Leads  to 
Commutator  Bars.  Jacob  Beech,  Wilkinsburg, 
Pa.,  assignor  to  the  Westinghouse  Electric  and 
Manufacturing  Company.  Application  filed  Oc- 
tober 22,  1902. 

The  two  foregoing  patents  relate  to  apparatus  designed 
for   soldering  armature  leads  and  commutator  bars  in  the 

manufacture    of    dynamos    and    motors. 

767.477.  Svstem  of  Electrical  Distribution.  Josef 
H.  Hallberg,  New  York,  N.  Y.  Application  filed 
October  16,  1903. 

The  method  of  effecting  current  regulation  by  the 
proposed  means  consists  in  opposing  to  a  current  phase 
a  current  derived  from  a  separate  source,  hut  corre- 
sponding in  phase,  and  automatically  varying  the  phase 
relation  of  the  two  currents,  transmitting  the  resultant 
current  to   the    distributing   conductors 

767.489.     Telephone  Support  and  Switch.    Frank  R. 
"  McEert\%  Evanston,  III.,  assignor  to  the  Western 
Electric  Company,  Chicago,  III.    Application  filed 
December  I,   1902. 

In  -combination  with  the  back  plate  are  a  pile  of  con- 
tact strips  mounted  upon  the  plate  one  above  the  other, 
a  teleohone  hook  and  an  actuating  finger  moved  thereby. 
Arrangement  is  made  to  engage  one  of  the  contact  strips 
to  move  it,  .-V  cover  fits  over  the  hack  plate  and  a 
push-button  is  loosely  mounted  in  the  cover  in  position  to 
register  with  one  of  the  contact  strips  of  the  pile  to 
move  the  same. 

767,495.  Prepayment  Mechanism  for  Electricity  Me- 
ters.  Barker  North,  Manninsham,  England. 
Application  filed  July  7,  1903- 

Upon  completior?  of  a  supply  of  a  predetermined 
amount  of  electricity  a  balanced  switch,  having  electro- 
magnetic means  in  the  shunt  circuit,  is  adapted  to  ac- 
tuate the  s\vitch  to  open  both  main  and  shunt  circuits 
with  a  sharp  break  under  a  slight  magnetic  pull  upon 
closure  of  the  shunt  circuit  by  a  contact  device,  A 
catch  is  adapted  to  hold  the  switch  in  open  position  and 
a  prepayment  mechanism  is  adapted  upon  insertion  of  a 
coin  to  be  moved  by  hand  to  mechanically  force  the 
catch  off  the  switch  and   allow  it  to   close. 

767,497.  Multiple  Secondary  Transformer.  John  S. 
Peck,   Pittsburg,   and   Charles   Le   G.    Fortescue, 
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Wilkinsburg,  Pa.,  assignors  to  the  Westinghouse 
Electric  and  Manufacturing  Company.  Applica- 
tion filed  August  8,  1903. 

A  transformer  having  a  number  of  secondary  windings, 
the  coils  of  which  are  symmetrically  disposed  with  ref- 
erence to  the  primary  coils  and  to  each  other  to  avoid 
interfering  leakage  magnetic  fields  has  means  whereby 
a  variation  in  load  on  one  of  the  secondary  circuits 
'  has  substantially  no  effect  on  the  voltage  of  another 
secondary   circuit. 

767,503.  Earth  Shield  for  Transformers.  Charles 
F.  Scott.  Edgewood  Park.  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany.    Application   filed    September   16,    1903. 

Grounded  sheets  of  high-resistance  conducting  ma- 
terial are  placed  between  adjacent  coils,  the  resistances 
of  the  sheets  being  such  as  to  reduce  the  eddy  currents 
therein  to  a  safe  value. 

767,525.  Electric  Recorder.  Francis  C.  Osborn,  De- 
troit, Mich.,  assignor  of  two-thirds  to  Samuel  J. 
Wilson,  John  M.  Sweenev  and  Oscar  B.  Marx, 
Detroit,  Mich.    Application  filed  August  3,  1903. 

An  electrically  controlled  escapement  is  connected  to 
a  printing  wheel  and  to  a  platen.  A  lug  on  the  driving 
shaft  presses  the  platen  against  the    printing  wheel. 

767,534-  Conductor  for  Electric  Railways.  Arthur 
Whittier,  Wollaston,  Mass.  Application  filed 
September  8,  1903. 

A  car  having  an  element  connected  thereto  for  sliding 
movement  transversely  with  reference  to  the  car  has  an 
element  pivotally  connected  to  the  transversely  movable 
element  for  horizontal  angular  movement.  Magnets  and 
track-engaging  devices  are  carried  by  the  angularly 
movable    element. 


NO.    767,759. — RECTIFIER    FOR    PERIODIC    CURRENTS. 

767,554.  Method  of  Rendering  Storage-battery 
Gases,  Non-explosive.  Thomas  A.  Edison,  Lle- 
wellyn Park,  N.  J.,  assignor  to  the  Edison  Stor- 
age Battery  Company,  Orange,  N,  J.  Original 
application  filed  November  28,  1902.  Divided 
and  this  application  filed  June  13,  1904- 

The  process  consists  in  passing  the  gases  through  a 
contracted  vent  and  in  thereafter,  spreading,  diffusing 
and  attenuating  the    gases. 

767,573.  Party-line  Ringing  Device  for  Telephone- 
switchboard  Circuits.  Jacob  W.  Lattig.  West 
Bethlehem,  and  Charles  L.  Goodrum^  Philadel- 
phia, Pa.,  assignors  to  the  Eastern  Telephone 
Manufacturing  Company,  Westchester,  Pa.  Ap- 
plication filed  June  6,  1903. 

A  subscriber's  line  and  bells  are  connected  to  the 
opposite  limbs  thereof,  to  be  actuated  by  current  over 
one  or  the  other  of  the  limbs.  A  ringing  key  is  adapted 
to  make  connection  with  the  line,  a  selective  master- 
key  and  a  generator,.  The  master-kev  is  connected  and 
arranged  to  complete  the  circuit  of  the  generator  in 
direct  or  reversed  relations  with  the  contacts  of  the 
ringing  key.  Means  are  provided  to  lock  the  master-key 
when  set  and  means  actuated  by  the  ringing  key  control 
the  locking  means. 

767,584.  Telephone  Hook  Switch.  Charles  T.  Ma- 
son, Sumter,  S.  C.  Application  filed  April  9, 
1904. 

The  combination  consists  of  a  pivoted  hook  lever,  in- 
sulated circuit- changing  springs,  the  outer  springs  tend- 
ing to  move  toward  the  intermediate  spring,  and  means 
for  positively  limiting  the  movement  of  the  outer  springs 
toward  the  intermediate  spring.  The  intermediate  spring 
is  connected  to  the  hook  lever  and  moves  therewith  to 
engage  the  outer  springs  alternately  and  establish  sig- 
naling and   talking  connections    respectively. 

767,599.  Electrically  Operated  Apparatus.  Charles 
E.  Sedgwick  and  Walter  H.  Abbott,  Cleveland, 
Ohio.     Application  filed  September  17,  1903. 

A  device  for  automatic  signaling  on  electric  railways 
comprises  a  shell  having  a  reversely  inclined  bottom 
with  its  highest  point  at  its  center.  An  electrical 
winding  is  placed  about  the  shell  e.xtending  across  both 
sides  of  its  center,  and  a  free  rotatable  member  in 
the  shell  is  adapted  to  be  electrically  drawn  from  one 
side  of  the  shell  to  the  other  across  its  center. 

767,62$.  Electric  Circuit  Closer  for  Fire  Alarms. 
John  E.  Bemiller  and  Emery  C.  Weisensale,  Han- 
over, Pa.    Application  filed  May  7,  1904. 

A   tube    having   a    bulb    adjacent   to   its    lower   end   con- 


tams  an  expansive  fluid  and  an  electric  wire  projecting 
into  the  expansive  fluid  and  insulated  from  contact  with 
the  fluid  except  at  one  end,  A  similarly  insulated  elec- 
tric wire   extends  into  the  upper  end  of  the  tube. 

767,681.  ^  Lamp  Cluster  and  Switch.  Reuben  B.  Ben- 
jamin, Chicago,  111.,  assignor  to  the  Benjamin 
Electric  Manufacturing  Company,  Chicago,  111. 
Application  filed  May  7,  1903.  Renewed  May  2, 
1904. 

A  supplemental  base  is  supported  in  position  in  front 
of  and  parallel  to  a  main  base,  and  a  number  of  lamp- 
holding  devices  have  associated  contacts,  located  be- 
tween the  bases.  All  the  elements  of  a  switch  are 
mounted  upon  the  supplemental  base  for  controlling  the 
contacts   of    the    lamp-holding  devices. 

767.691.  Motor  Control.  John  D.  Ihlder,  Yonkers, 
N.  Y.,  assignor  to  the  Otis  Elevator  Company, 
East  Orange,  N.  J.  Application  filed  May  5, 
1902. 

In  combination  with  a  motor  having  an  armature  is  a 
step-by-step  controlling  means  comprising  an  actuating 
mechanism  for  each  step  dependent  for  its  action  upon 
the  potential   and  current  of  the   motor  armature. 

767.692.  Motor  Control,  John  D.  Ihlder,  Yonkers, 
N.  Y.,  assignor  to  the  Otis  Elevator  Company, 
East  Orange,  N.  J.  Application  filed  May  8, 
1902. 

A  controlling  magnet  operated  at  line  potential  has 
means  controlled  bv  variations  of  motor  current  for  vary- 
ing the   ampere   turns  of  the  controlling  magnet 

767,703-  Automatic  Electrical  Regulator.  Emanuel 
Levison,  Mansfield,  Ohio,  assignor  to  the.  Phoe- 
nix Electric  Manufacturing  Company,  Mans- 
field,  Ohio.   -Application  filed  January   18,   1904. 

A  compound-wound  regulator  magnet  has  a  coil  in 
shunt  to  a  motor  armature  and  a  coil  in  series  with 
the  armature  and  with  a  series  of  resistances.  A  number 
of  magnet  armatures  control  the  resistances. 

767,75'^-  Means  for  Controlling  Movements  from  a 
Distance.  Max  R.  Hanna,  Schenectady,  N.  Y., 
assignor  to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.     Application  filed  January  18,  1904. 

The  device  has  a  series  of  stationary  contacts  with 
means  for  selectively  energizing  any  one  of  the  contacts. 
Movable  contacts  moving  with  a  movable  member  and  in 
circuit  with  the  motor  are  adapted  to  coact  with  the 
stationary  contacts  whereby  the  motor  is  stopped  when 
the  movable  contacts  are  in  a  given  position  relative 
to  the  stationary  contact  that  is  energized. 

767,753.  Telephone  Transmitter.  Charles  W.  Har- 
per, Maiden,  Mass.  Application  filed  September 
12,   1902. 

\ .  ith  a  frame  provided  with  an  annular  knife  edge 
is  combined  a  clamping  member  adjustably  mounted  on 
the  frame  and  provided  with  an  annular  knife  edge  of  the 
same  diameter  as  the  knife  edge  on  the  frame  and  di- 
^  rectly  opposed  thereto.  A  diaphragm  is  clamped  between 
the  annular  knife  edge  en  the  frame  and  the  annular 
knife  edge  on  the  clamping  member.  An  electrode  con- 
trolled by  the  diaphragm,  a  fixed  electrode  and  an  ad- 
justable resilient  finger  acting  on  the  diaphragm  are 
other    features. 

767,757.  Electric  Lock.  Edward  B.  Jacobson,  Pitts- 
field,  and  Ernest  Blasser,  Boston,  Mass.  Appli-. 
cation  filed  November  21,  1902. 

The  improvement  consists  of  a  part  moving  in  unison, 
with  the  knob  spindle,  the  electromagnet  and  the  divided 
armature  having  the  sections  or  halves  thereof  con^ 
structed  to  mutually  engage  with  the  moving  part, 

767,759-  Rectifier  for  Periodic  Currents.  Alexander 
D.  Lunt,  Schenectady,  N.  Y'..  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y, 
Application  filed  January  6,    1900. 

A  constant  current  transformer  fed  from  alternating- 
current  mains  has  means  for  causing  leading  current 
to  flow  in  the  mains  of  a  value  varying  inversely  with 
variation  of  load  on  the  transformer.      (See  cut.) 

767,761.  Control  of  Alternating-current  Motors. 
M'aurice  Milch,  Schenectady,  N.  Y.,  assignor  to 
the  General  Electric  Company,  Schenectady,  N. 
Y.    Application  filed  December  9,  1903. 

The  method  of  controlling  a  number  of  alternating- 
current  motors  having  primary  members  and  secondary 
induced  members  consists  in  connecting  the  primary 
members  to  a  source  of  alternating  current,  connecting 
the  secondary  members  in  a  local  closed  circuit  and 
varying  the  series-parallel  relations  of  the  primary  mem- 
bers. 

'/6y,764.  Power-factor  Indicator.  Lewis  T.  Robin- 
son, Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company.  Schenectady,  N.  Y.  Applica- 
tion filed   November  5,    1902. 

A  number  of  electromagnetic  motor  elements  and  a 
movable  element  within  the  inductive  influence  of  the 
motor  elements  are  constructed  so  as  to  present  portions 
of  varying  conductivity  to  the  inductive  influence  of 
one  or  more  of  the  motor  elements  as  the  movable  ele- 
ment is  moved  relatively  thereto.      (See  cut  on  next  page.) 

767, 77J,-  Power  Transmission.  William  Stanley, 
Great  Barrington,  Mass.  Application  filed  No- 
vember 30,  1903. 

This  system  comorises  a  main  multiphase  generator, 
a  motor  having  multiphase  windings  on  stator  and  rotor 
and  a  local  low-frequency  multiphase  exciter.  One  set 
of  motor  windings  is  adapted  to  be  supplied  with  low- 
frequency  currents  by  the  local  exciter,  and  the  other 
set  is  adapted  to  be  supnlied  by  currents  of  normal  fre- 
quency from  the  main  generator.      (See  cut  on  next  page.) 
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7(>7.777'  Electrically  Heated  Ttxi!.  fych'*  \'an  Al- 
ler,  Schenectadv,  X.  Y..  assignor  to  the  General 
Electric  Company.  Sclicncctady.  X.  V.  Applica- 
tion filed  December  14,   1903. 

Details  are  described. 

767,787.  Commiuating  Dynamo-electric  Machine. 
Eddy  R.  Whitney.  Lynn.  Mass..  assignor  to  the 
General  Electric  Company,  Schenectady,  X.  V. 
Application  filed   December  ,10.   1003. 

A  machine  having  an  armature  with  a  toothed  core,  a 
main  winding  placed  thereon  and  a  series  of  short-cir- 
cuited windings   surrounding  the   core    Icctli   is   described. 

767.818.  Telephone  Circuit.  William  W.  Jacques. 
Boston,  Mass.     Application  filed  April   18.   1904. 

A  telephone  circuit  is  ilescribed  in  which  tlic  |>ro<!ucI 
of  the  telephonic  resistance  and  capacity  is  so  balanced 
by  the  product  of  the  telephonic  inductance  and  shunt- 
age  .IS  to  be  substantially    free  of  distortion. 


NO.    767,764. — POWER-FACTOR    INDICATOR. 

767,828.  Electric  -  connection  Rosette.  Mortimer 
Norden,  Xew  York.  X.  Y..  assignor  to  the  Xor- 
den-Bittner  Electric  Cotnpany,  New  York.  X.  Y. 
Application  filed  January  12,   1903. 

Combined  with  a  base  of  suitable  insulating  material  arc 
means  for  connecting  the  same  to  a  support.  A  head  por- 
tion of  corresponding  material  coacts  with  the  base,  and 
between  which  parts  there  are  apertures  jiroviding  for 
the  entrance  of  main  conducting  wires.  The  head  has  a 
cenJraJ  aperture  for  the  wires  passing  to  an  incandescent 
elcctrfc  lamp,  and  the  inner  ends  of  which  are  connected 
to  the  devices  secured   to   the   head. 

767j833.  Electric-current  Regulator.  Frank  E.  Phil- 
lips. Hydepark,  Mass.  Application  filed  April 
13.  1904- 

The  regulator  comprises  a  liquid  recentacle  with  the  ter- 
minal mounted  therein  and  submerged  in  the  lifjuid.  .V 
second  terminal  is  movable  within  the  receptacle.  Other 
features  are  a  rack-bar  connected  with  the  second  termi- 
nal, a  rack-adjusting  shaft,  a  pawl-and-ratchet  mechanism 
for  holding  the  shaft,  and  a  binding  post  in  electrical 
communication  with  the  terminals. 

767.846.  Base  for  Electrical  Fixtures.  Louis  Stein- 
berger.  New  Y'ork.  N.  Y.  Application  filed  June 
I,   1903. 

The  base  portion  is  provided  with  a  number  of  metal- 
lic members,  ^ch  partially  embedded  therein,  the  metal- 
lic iTlembers  each  being  provided  with  a  slot  for  engag- 
ing the  substance  of  the  base  portion,  thereby  preventing 
rotation  of  tiie  metallic  members.  Kach  metallic  mem- 
ber is  further  provided  with  a  channel  for  engaging  a 
wire,  the  channel  being  ctimpleiely  inclosed  liy  the  sub- 
stance of  the  base. 

767,863.  Electrical  Lioconi.O'tive.  Alexander  li. 
Brown,  Cleveland,  Ohio,  assignor  to  the  Brown 
Hoistiup  Machinery  Company,  Cleveland.  Ohio. 
Application  filed  .-Xpril  20,  1904. 

This  locomotive  has  been  devised  for  travel  upon  an 
overhead  I-beam  or  like  trackway.  'I'wo  pairs  or  sets 
of  supporting  wheels  upon  the  trackway  arc  mounted 
upon  the  opposite  fianges  of  the  track  and  directly  con- 
nected with  driving  motors  provided  for  the  purpose. 
(See  cut.) 


NO.    767,773. — POWER    TRANSMISSION, 

767,865.  Brake  for  Overhead  Electrically  Driven 
Locomotives.  Alexander  E.  Brown.  Cleveland. 
Ohio,  assignor  to  the  Brown  Hoisting  Machin- 
ery. Company,  Cleveland,  Ohio.  Application  filed 
April  20,  1904. 

A  suitable  braking  nfiparatus  for  use  with  an  over- 
4icad  truck  is  described. 

767,875.  Electric-lamp  Attachment.  Henry  D'Olier. 
Jr.,  Philadelphia.  Pa.  Application  filed  July  15. 
1904. 

In  combination  are  a  terminal  carrying  memlicr.  a 
number  of  lamps  supported  thereby  and  rotalahlc  with 
respect  thereto,  and  a  rotatable  shade  for  each  of  the 
lamps. 

767,889.  Electric  Switch.  Charles  F.  Hopewell  and 
Charles  H.  Morse.  Cambridge,  Mass.  Applica- 
tion filed  December  31.  1903. 

A  circuit-controlling  device,  oneraling  mechanism  there- 
for, and  an  actuator  connected  with  the  o'lerating  mechan- 
ism are  parts  of  the  device.  A  frame  or  bar  extends 
lengthwise  of  and  in  close  proximity  to  the  trolley  wire 
and  is  adapted  to  turn  on  an  axis  in  parallelism  there- 
wit  !i. 


767.900.  Insulated  Conductor  and  Process.  John  C. 
Lee.  Brookline,  Mass..  assignor  to  the  .American 
'l>lephone  and  Telegraph  Company.  Application 
filed  .\pri]  10,  1902. 

This  process  of  insulating  electric  conductors  consists 
in  ajiplying  to  the  conductors  a  li(|uid  adherent  coating 
thinned  with  a  volatile  solvent.  The  coating  is  fixed 
by  drying  out  the  solvcni.  and  a  hot-air  blast  is  directeil 
u  >on  the  conductors  while  being  wound  directly  u|>on  a 
reel. 

767.916.  Rheostat.  Irving  B.  Smith.  Philadelphia.  Pa. 
.Application  filed  December  3,  1903. 

.\  number  of  switch-contact  segments  are  mounted  on 
a  switch  base  and  provided  each  with  an  extension.  Re- 
sistance material  is  wound  substantially  normal  to  the 
extensions  and  is  electrically  connected  thereto  at  inter- 
vals.     (Sec   cut.) 

767.930.  Safety  .Appliance  and  Speed-controlling 
Apparatus  for  Elevators.  Theodor  Eskilsson. 
.Astoria,  N.  Y.,  assignor  of  one-half  to  A.xe! 
•Magnuson.  New  York,  N.  Y.  Application  filed 
Jin.^  6,  11)04, 

An  elevator  provided  with  a  dynamo  or  magneto-electric 
machine  operatively  connected  to  the  car  is  in  combination 
with  electromagnetic  means  connected  in  circuit  with 
the  dynamo  and  means  controlled  thereby  for  causing 
the  car  to  stop  on  attaining  a  predetermined  or  abnor- 
mal  speed. 

767.939-  Trolley-pole  Head.  John  E.  Greenwood. 
Utica,  N.  Y.    Application  filed  August  29.  1903. 

Horizontal  oppositely  disposed  collector-carrying  mem- 
bers are  pivoted  to  the  cap  piece,  and  flat  springs  are 
secured  at  their  central  portions  to  the  cap  piece,  the 
end  portions  of  the  s[>rings  engaging  opposite  sides  of  the 
members  to  maintain   them    in   longitudinal  alinement. 

767.94S.  Insulator.  Fred  M.  Locke,  Victor,  N.  Y. 
Application  filed  August   ?o.   1902. 

Details  are   described. 

767.952.  Block  Signal.  Charles  H.  Morse.  Cam- 
bridge. Mass..  assignor  to  the  Uni  Signal  Com- 
pany, Cambridge,  Mass.  Application  filed  May 
22.  1903. 

.\  danger  signal  and  a  safety  signal  and  circuits 
therefor,  and  a  signal-controlling  switch  are  at  each  end 
of  the  block.  A  lighting  magnet  and  a  put-out  magnet 
also  at  each  end  of  the  block  have  mechanical  connec- 
tions between  the  armatures  of  the  magnets  and  the 
switcharm,  whereby  the  switcharm  is  positively  moved 
in  opposite  ways  by  the  magnets,  and  the  armature  of 
the  de-energized  magnet  is  positively  retracted.  Cleans 
are  provided  for  operating  the  put-out  circuit  and  for 
simultaneously   opening   the   signal    circuit. 


NO.    767.863. — ELECTRIC    LOCOMOTIVE. 

7^7y9S^-     Telephone    System.     Frederick    R.    Parker. 
■  Chicago.    III.      Application    filed    Decemi)er    14, 
1903. 

The  system  in  combination  with  a  telephone  line  con- 
sists of  a  source  of  electricity,  a  double  armature  relay 
connected  from  one  limb  of  the  line  to  The  source, 
an  impedance  coil  connected  from  the  other  limb  of  the 
line  to  the  source,  a  signaling  device  adapted  to  be 
operated  by  the  relay  and  a  second  signaling  device  placed 
under  control  of  the  relay  when  connection  is  made  with 
the  line.  Means  arc  provided  whereby  the  circuit  of  the 
source  is  closed  through  the  relay  and  impedance  coil, 
thus  operating  both  armatures  of  the  relay,  and  there 
are  mean^i  for  shunting  the  relay  when  connection  is 
made  with  the  line,  and  thereby  releasing  one  armature 
of  the   relay.  * 

767.954.  Trolley  Wheel.  Elijah  W.  Potts.  Detroit. 
Mich^  assignor  to  the  Detroit  Trolley  Wheel  and 
Electrical  Equipment  Company.  Detroit,  Mich. 
Application   filed  January   12,    1903. 

767.955.  Self-lubricating  Trolley  Wheel.  Elijah  W. 
Potts,  Detroit,  Mich.,  assignor  to  the  Detroit 
Trolley  Wheel  and  Electrical  Equipment  Com- 
pany. Detroit,  Mich.  Original  application  filed 
January  12,  1903.  Divided  and  this  application 
filed  February  8,  1904. 

These  two  patents  have  reference  to  a  trolley  wheel 
in  which  the  rim  has  interior  short  projecting  lugs  and 
the  hub  has  exterior  short  projecting  lugs,  the  two  sets 
of  lugs  having  complementary "  faces  fitting  into  each 
other  and  securing  both  to  form  smooth  outer  surfaces. 
Partitions  extend  from  the  axle  bore  to  the  outer  walls 
and  divide  the  space  into,  annular  chambers  or  reservoirs 
substantially  circular  in  cross- sect  ion.  and  a  duct  leads 
from  each  chamber  or  reservoir  to  the  axle  bore. 

767.964.  Electrolytic  Apparatus.  William  J.  Schweit- 
zer. Whiteplains.  N.  Y.  Application  filed  July 
31-    1903- 

.\n  elect  roly  zing  apparatus  comprises  positive  and 
negative  comblike  electrodes  alternately  arranged  in 
scries,  the  teeth  of  the  alternating  combs  in  the  series 
being  relatively  staggered,  thereby  affording  tortuous  pas- 
sages for  the  material  to  he  electrolyzed  without  appre- 
ciably retarding    llie    flow   thereof. 

767.970.  .Apparatus  for  Simultaneonslv  Transmit- 
ting and  Receiving  Space-telegraph  Signals.  John 
S.  Stone.  Boston.  Mass.,  assignor  to  the  Intone 
Telegraph  and  Telephone  Company.  Portland, 
Me.  .Application  filed  January  2i,  1901.  hc- 
ncwed  December  22,   1902. 

Means  for  develoning  electric  vibrations  in  an  elevated 
transmitting  conductor  are  situated  in  a  plane  equidis- 
tant   at    all    points    from    two    or    more    receiving    elevated 


conductors,  and  there  arc  means  for  conveying  the  energy 
of  the  vibrations  from  the  receiving  conductors  to  an 
associated  electrical  translating  device,  whereby  the 
branch  containing  the  electric  translating  device  or  re- 
ceiver is  rendered  conjugate  to  the  transmitting  con- 
ductor or  conductors. 

767.971.  W^ireless-telcgraph  Receiving  Device.  John 
S.  Stone,  Cambridge,  Mass.  Application  filed 
-August    II,    1902. 

In    a    bolometer    for    detecting  oscillatory    currents    is   a 

resonant    circuit.  com|>rising  the  fine    wire  or  striji  of  the 

bolometer  and  attuned  to  the  frequency  of  the  oscil- 
latory  current    to    be    detected. 

767.972.  Method  of  Receiving  Space-telegraph  Sig- 
nals. John  S.  Stone,  Cambridge,  Mass.  Original 
application  filed  .August  11.  1902.  Divided  and 
this  application  filed  September  10.  1902. 

The  method  of  receiving  wireless  or  s.iacc-tclcgra^h 
signals  consists  in  receiving  the  energy  of  the  electro- 
magnetic signal  waves  in  an  elevated  conductor,  convey- 
ing the  energy  to  a  resonant  circuit,  including  the  fine 
wire  or  striji  of  a  bolometer  and  attuned  to  the  frequency 
of  the  signal  waves  to  be  received,  and  converting  the 
energy  into  thermal  energy,  thereby  varying  the  resist- 
ance of  the  fine  wire  or  strip  and  producing  intelligible 
signals  by  such  resistance  variation. 


NO.    767,916.  —  RHEOSTAT. 

767,973-  Method  of  Increasing  the  Efi'eclive  Radia- 
tion of  Electromagnetic  Waves.  John  S.  Stone, 
Cambridge,  Mass.,  -assignor  to  William  W. 
Swan,  trustee,  Brookline,  Mass.  Application 
filed  October  30,  1903. 

This  method  consists  in  increasing  the  natural  electrical 
conductivity  of  the  surface  of  the  earth  surrounding  th^ 
conductor  for  a  radial  distance  ctiual  approximately  to  a 
quarter-wave  length  of  the  transmitted  wave  and  in*  main- 
taining the  surface  in  a  constanlly  conducting  state  by 
artificial    means. 

767,074.  Apparatus  for  Increasing  the  Efifective  Ra- 
diation of  Electromagnetic  Waves.  John*  S. 
Stone,  Cambridge,  ]\Iass..  assignor  to  William 
W.  Swan,  trustee,  Brookline,  Mass.  Application 
filed  October  30,  1903. 

An  elevated  conductor  for  radiating  electromagnetic 
waves  is  conductively  connected  at  its  lower  cmd  to  a 
material  of  greater  electrical  conductivity  than  that  of 
the  earth,  the  material  being  in  electrical  contact  with  the 
earth  and  extending  outwardly  in  all  directions  from  the 
lower  end  of  the  conductor  for  a  radial  distance  equal 
appro-ximately  to  a  quarter-wave  length  of  the  trans- 
mitted wave. 

767.975  to  768,005.  Space  Telegraphy.  John  S 
Stone.  Cambridge.  Mass..  assignor  to  Williritn 
W.  Swan,  trustee.  Brookline,  Mass.  .AppHcatiDUs 
filed  November  24.  November  2S.  December  S 
and  December  23.  1903,  and  January  15,  Febru- 
ary 13,  February  15,  February  23.  Marrli  25, 
.April  II  and  May  3,  1904  (Some  applications 
were  renewed  on  June  20,  1904.) 

This  is  a  series  of  31  consecutive  i>atents  covering  the 
Stone  system  of  space  telegraphy.  -  It  is  an  elevated- 
conductor  system  for  develojiing  free  or  unguided  simple 
harmonic  electromagnetic  signal  waves  of  a  definite  fre- 
quency, with  a  fundamental  which  has  a  period  equal 
to  the  period  of  the  waves  to  he  transmitted  and  means 
for  developing  forced  simple  harmonic  electric  vibra- 
tions of  corresponding  frequency.  Many  details  are  de- 
scribed. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
ibe  United  States  Patent  Oftice)  that  expired  on 
August  23.    1904: 

^168.576.      Conduit    for  Klecirical    Railways.      P.    Kuphrat,    JJos- 

ton,    Mass. 
368,596.      Electrical    Resistance.      W.    H.    Knight,    New    York, 

N.   Y. 
368,608.       Secondary    Rattcry    or    .\ccumulator,       A.     IC.    Pey- 

russon,  Limoges,   France. 
368.628.     Telephone.      H.    L.    Todd.    Washington.    D.    C. 
368,650.       Stop-cock      for      lilcctropneumatic-brake      Systcnis. 

J.  r.   Carpenter,  Berlin,  Germany. 
368,654.      Electric    Hose    Coupling.      E.    II.    Crosby,    Roston, 

Mass. 
368,674.       Electrical     Apparatus     for     Voiding     Water     Pipes. 

J.  W.  Kent  and  R.  Orr,  IJrooklyn.  N.  V. 
368,69-'.       Printing    Telegraph.       R.     T.     Shecliv.     Xew     York, 

N.   Y.  '  ■ 

368,745.      Process   of  Tanning  by    Electricity.       T.    W.    Aborn 

and  J,    Landin.    Stockholm,    Sweden. 

368.765.  Safely   Catch    for   Electrical    Circuits.      W.    T.    Ham- 
mer.  IJoston,    Mass. 

368.766.  Support    for    Electrical    Conductors.       M.     T.    Mart, 
New    Orleans,    T^. 

368.796.      Portable    Electric   Propeller    for    P.oais.      G.   Trouve. 

Paris,    France. 
368.804.      Electrical    Resistance    Coil.      C.    I>.    llaker,    Chicago,  l 

111.  _  •  ' 

368.809.      Combined  Electric    Receiving  and   Transmitting  De-- 

vice.      V.    S.    Carter,    llurlington.    X.  J. 
368,857.      Electric   -Safety    Lamp    for  Use   in    Mines,      ^f.    Se(r  1 

tie.    Snow    Hill,    Darcey    Lever,    near    Pol  ton.    County    01 

Lancaster,  England. 
368.8i;8.       Printing    Telegraph.       R.     T.     Sliechv.     Xew     York, 

X.   Y. 
368,859.    ^  Printing    Telegrai)b.       R.     T.     Shcehy.     Xc\r  York, 

368.907.     ■  Fire-alarm     Telegraphic     Repeater.        C.      IJurgher, 
Roston.    Mass. 
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Neepsend  (Sheffield)  Turbo-electric 
Station. 

Bv  Frank  C.  Perkins. 

The  first  steam  turbine  used  for  the  Sheffield 
(England)  sj''Stem  was  installed  in  Sheaf  Street 
generating  station  and  is  shown  in  the  iUusiration 
on  page  169  (Fig.  5).  Two  of  these  turbines  were 
installed,  each  operating  at  a  speed  of  3,000  revolu- 
tions per  minute,  one  having  a  capacity  of  300  kilo- 
■\vatts  and  the  other  having  an  output  of  500  kilo- 


armatures  and  fixed  field  magnets,  the  latter  being 
of  circular  pattern  with  coils  mounted  on  laminated 
pole-pieces  projecting  radially  inward.  These  al- 
ternating-current armatures  are  of  the  tunnel-wound 
type,  the  windings  being  led  through  holes  drilled 
below  the  surface  of  the  core,  in  a  direction  parallel 
to  the  axis  of  the  armature  shaft.  The  generators 
supply  current  at  2,200  volts'  pressure  and  a  fre- 
quency of  50  cycles  per  second. 

The   exciter    dynamos   are   of   the   four-pole   type, 
supplying  a  current  of  85  volts*  pressure,  only  about 


and  automatic  oil  switches  of  the  British  Thomson- 
Houston  type.  The  high-tension  apparatus  is  ar- 
ranged with  series  transformers  for  exciting  all  in- 
struments and  automatic  attachments,  which  are  in 
this    way   isolated    from    the    high-tension    circuit. 

A  inotor-generator  set  of  50-lvilowatt  capacity  has 
been  installed.  It  consists  of  a  direct-current  gen- 
erator of  a  pressure  of  100  volts,  coupled  direct  to 
a  two-phase  induction  motor  of  50  cycles  per  second 
and  a  pressure  of  200  volts,  the  speed  of  the  outfit 
being  750  revolutions  per  minute.  The  accompany- 
ing illustration  (Fig.  6)  shows  one  of  the  500-kilo- 
watt  single-phase  Burnard  transformers  installed  in 
this  plant,  with  the  outer  casing  removed. 

The  trunk-feeder  cables  consist  of  two  pairs  of 
concentric  cables  working  at  a  pressure  of  2,000 
volts,  the  distance  between  the  two  stations  being 
about  two  miles.  The  total  weight  per  mile  of  the 
cable  is  47,640  pounds,  the  weight  of  copper  per  mile 
in  the  cable  being  20,550  pounds,  and  the  weight 
of  lead  22,470  pounds.  These  cables  are  drawn  into 
four-inch  cast-iron  pipes,  and  are  of  the  Diatrine 
paper  lead-covered  type.  They  were  tested  for  con- 
ductivity, the  standard  being  0.0512  ohm  per  1,000 
yards,  with  a  2V2  per  cent,  variation  allowed  for  the 
outer  conductor. 

A  view  in  the  boiler  room  at  this  station  is  shown 
in  Fig.  7.  The  boiler  room  is  109  feet  long  and  70 
feet  wide,  the  total  height  "from  the  floor  to  the 
roof  being  63  feet.  The  coal  and  ash  plant  is  so 
arranged  that  the  fuel  is  discharged  from  the  rail- 
road cars  or  from  the  storage  room  directly  into 
the  steel  coal  chutes,  which  are  fitted  with  breeching 
and  measuring  chambers,  the  coal   falling  by  grav- 


Fig.  I,     General  View  of  Works. 


watts.  They  were  built  by  C. 
A.  Parsons  &.  Co.  and  were 
operated  in  addition  to  several 
reciprocating  engines,  of  the 
compound  and  triple-expan- 
sion condensing  type,  ranging 
in  capacity-  from  300  to  900 
kilowatts. 

The  neu  power  house  of  the 
corporation  of  Sheffield  is  lo- 
cated at  Xeepsend.  as  shown  in 
the  accompanying  illustration. 
Fig.  I.  and  drawings.  Figs.  3 
and  4.  The  present  new  sta- 
tion is  located  at  the  northern 
end  of  the  site,  which  consists 
of  10  acres  near  the  river 
bank.  The  power  house  will 
accommodate  machiners*  for 
6,000  kilowatts,  half  of  which 
has  already  been  installed. 
The  interior  of  the  new  engine 
room  is  shown  in  Fig.  2.  The 
turbo-generators    in   this    room 

\\  ere  built  by  Parsons  &  Co.  of  Newcastle-on-Tyne, 
each  having  an  output  of  1,500  kilowatts.  These 
turbines  are  of  the  parallel-flow  type  and  are  equipped 
with  safety  governors  for  entirely  cutting  off  the 
supply  of  steam,  should  the  speed  become  too  high 
for  any  reason,  as  well  as  the  regular  mechanical 
governors  for  regulating  the  speed.  They  are  arranged 
for  working  under  steam  pressure  of  190  pounds  to 
the  square  inch  at  the  stop  valve  and  are  bladed.  for 
running  condensing,  while  the  steam  is  to  be  super- 
heated about  150  degrees  Fahrenheit.  Each  turbine  is 
directly  coupled  to  the  alternator  by  a  flexible  coup- 
ling, the  exciters  also  being  connected  on  the  same 
shaft,  which  has  a  speed  of  T.500  revolutions  per 
minute. 

The  alternating-current  generators  are  of  the  two- 
phase   type,   each   having   four  poles    with    revolving 


Fie-  2.     Interior  View  In  Turbine  Room. 
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one-half  of  one  per  cent,  of  energy  being  used  in 
exciting  the  large  alternators.  The  turbo-generator 
units  in  this  plant  each  have  a  height  of  about  nine 
feet  and  occupy  a  floor  space  7V2  feet  wide  and  34V2 
feet  long.  The  bed  plate  of  each  unit  weighs  about 
14,000  pounds,  the  main  armatures  16,000  pounds 
and  the  field  magnets  35,000  pounds.  The  lower 
half  of  the  cylinder  weighs  nearly  six  tons,  the 
spindle  or  shaft  a  trifle  over 'three  tons  and  the  top 
of  the  cylinder  4V2  tons. 

The  high-tension  switchboard  is  shown  in  Fig.  2 
mounted  in  the  galler>'.  ^nd  consists  of  a  steel  frame- 
work, with  panels  of  enamel  slate.  The  switch- 
board panels,  nine  in  number,  consist  of  two  groups 
of  three  feeder  panels  and  two  generator  panels,  to- 
gether with  one  interconnector  panel,  all  of  which 
are    equipped    with    horizontal    edgewise    instruments 


ity  into  the  stoker  hopper,  the  valves  being  so 
arranged  that  each  charge  is  measured  automatically 
and  the  amount  of  coal  registered  on  the  hopper. 
A  two-phase  alternating-current  motor  operates  an 
elevator,  consisting  of  a  series  of  buckets  carried 
by  an  endless  steel  chain.  The  buckets  overlap  each 
other  to  prevent  the  mechanical  and  chemical  action 
from  destroying  the  steel  chain  by  their  contact. 
Dumping  cars  axe  used  for  taking'  the  a.shes  from 
the  boilers,  a  tunnel  being  provided  below  the  ele- 
vator into  a  storage  bin,  from  which  the  trucks  are 
loaded. 

There  are  at  present  installed  two  Stirling  boilers 
of  five-drum  type,  each  of  which  has  6,210  squate 
feet  of  heating  surface,  with  a  superheater  capable 
of  dealing  with  30,000  pounds  per  hour,  which  is 
the  full  output  of  steam  at  full  load.     The  efficio-icy 
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FIG.    3.      TRANSVERSE   SECTION    OF   NEEPSEND    (SHEFFIELD)   TURBO-ELECTRIC   STATION. 


of  these  boilers  is  said  to  be  above  80  per  cent. 
Each  boiler  has  two  mud  drums  three  feet  in  diam- 
eter and  three  steam  drums,  each  3V2  feet  in  diam- 
eter, connected  by  four  banks  of  tubes  of  weldless 
steel,  having  an  outside  diameter  of  3%  inches.  The 
stokers  are  driven  by  two-phase  alternating-current 
electric  motors  for  each  boiler,  each  having  a  ca- 
pacity of  2^2  horsepower.  Each  boiler  is  supplied 
with  air  by  a  Sturtevant  fan  operating  at  a  speed 
of  580  revolutions  per  minute  and  capable  of  dis- 
charging 45.COO  cubic  feet  of  air  per  minute  against 
water  pressure  of  2%  inches. 

Two  two-phase  motors  of  35-horsepower  capacity* 
each  are  used  for  driving  the  fans,  each  motor  be- 
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ing  provided  with  a  starting  rheostat  and  a  speed- 
regulating  rheostat  for  six  speeds.  There  are  three 
feed  pumps  installed  of  the  W'orthington  long-stroke 
vertical  double-acting  t\-pe,  two  being  capable  of 
feeding  all  of  the  boilers,  which  will  ultimately  be 
four  in  number,   with   one  pump   held  in  reserve. 

The  accompanying  illustrations,  drawings  and  data 
were  supplied  by  Mr.  S.  E.  Fedden,  general  manager 
and  engineer  of  the  Sheffield  Corporation  Electric 
Supply  Department,  whose  portrait  accompanies  this 
article.  Mr.  Fedden  is  to  visit  the  St.  Louis  Ex- 
position and  expects  to  arrive  in  this  country  this 
month  to  attend  the  International  Electrical  Con- 
gress. 


Space  Telegraphy    Across  Lake  Baikal 
in  Siberia. 

Upon  a  suggestion  of  Prince  Khilkoff,  who  is  the 
present  minister  of  roads  and  communications  in 
Russia,  a  space-telegraph  system  across  Lake  Baikal 
has  been  started  between  the  stations  of  Baikal  and 
Tankha.  It  was  intended  at  first  to  use  the  Popoff 
system,  but  at  length  it  was  decided  to  employ  the 
Slaby-Arco-Braun  system,  which  is  exploited  by 
Siemens  &  Halske  of  Berlin. 

The  apparatus  of  that  system  has  been  tried  at  a 
distance  of  75  kilometers,  at  which  the  transmission 
of  messages  proved  very  satisfactory.  The  distance 
across  the  lake  being  only  40  kilometers,  competent 
officials  expect  to  obtain  the  best  results. 

The  expense  of  the  construction  will  be  supported 
by  the  administration  of  the  railroad  at  Zabaikal  and 
Krougobaikal  (behind  the  lake  and  around  the 
lake). 

A   German   engineer  of   the   company   as   well   as 


some  of  the  apparatus  have  just  arrived  on  the  site 
of  the  Baikal  station.  Two  antennas,  each  45  meters 
high,  connected  with  a  steel  wire  65  meters  long,  will 
be  placed  behind  the  railroad  station ;  the  wireless 
station  will  be  situated  between  the  antennae.  The 
electric  current  will  be  supplied  by  the  central  sta- 
tion, which  was  started  some  time  ago  for  lighting 
purposes.  Another  wireless  station,  similar  to  the 
first,  will  be  erected  on  the  opposite  shore  of  the 
lake. 


Space-telegraph  Operators  Back  From 
the  Far  East. 

H.  J.  Brown  and  H.  E.  .\hearn.  two  space-telegraph 
operators  who  successfully  installed  and  operated  the 
De  Forest  stations  at  the  seat  of  the  Russo-Japanese 
war,  which  supplied  news  to  the  London  Times  and 
the  New  York  Times,  are  now  back  in  this  country. 
The  stories  which  they  relate  of  their  experiences 
are  interesting. 

These  two  young  men  are  typical  young  Ameri- 
cans. Mr.  Brown  is  a  little  over  30  years  old  and 
Mr.  .'\hearn  but  21.  During  the  time  of  their  service 
Mr.   Brown  was  in  charge  of  the  apparatus  aboard 


the  Haimun,  the  little  vessel  which  gathered  the 
news  first-hand,  and  Mr.  Ahearn  was  the  operator 
in  the  shore  station  at  Wei-hai-Wei.  Great  difficulty 
was  e-xperienced  in  getting  the  equipment  in  place, 
but  when  once  started  the  senice  went  on  regularly 
up  to  the  time  of  the  capture  of  the  Haimun  by  the 
Russian  cruiser  Bayan.  Then  came  the  edict  of 
Russia  and  the  refusal  of  the  Japanese  government 
to  permit  the  Haimun  to  gather  news  except  in  a 
limited  zone,  which  made  necessary  the  dismantling 
of   the    ship    and    the   abandonment    of   the    service. 

Some  e.xtracts  of  the  experiences  of  these  operators 
as  printed  in  the  New  York  Times  will  be  of  inter- 
est. On  January-  i6th  at  noon  the  two  young  men 
were  employed  in  their  usual  duties  at  the  De  Forest 
offices  in  New  York,  when  they  were  told  to  get 
ready  to  leave  for  Japan  within  24  hours.  This  they 
did,  and  in  24  hours  they  and  their  apparatus  were 
started  on  their  long  journey.  The}'  arrived  at 
Shanghai,  where  the  Haimun  had  already  been  char- 
tered. Here  they  encountered  delay  in  getting  their 
goods  through  the  custom  house,  as  it  was  the  begin- 
ning of  the  Chinese  new  year,  which  is  celebrated 
for  several  weeks,  and  no  Chinaman  wants  to  work 
at  that  time. 

The  Haimun  was  tied  up  in  a  shipyard,  putting  the 
topmasts  on  each  of  her  masts,  which  were  essential 
in  the  stringing  of  the  aerial  wires.  The  timbers  for 
the  topmasts  had  already  been  secured.  One  was  of 
Chinese  pine,  the  other  of  bamboo.  As  it  turned  out, 
neither  wood  would  do,  for  the  party  had  barely 
made  a  good  start  for  Wei-hai-Wei  when  the  masts 
broke  off  short  in  the  rough  sea  which  was  encoun- 
tered. 

At  Wei-hai-Wei  things  were  in  pretty  bad  shape. 
It  had  been  arranged  to  establish  the  shore  station 
for  the  receiving  end  of  the  work  on  the  top  of  the 
hill  on  the  island  of  Liao-Kung-Tun,  which  is  about 
350  feet  above  the  sea.  There  it  was  necessary  to 
erect  a  pole  170  feet  in  height  for  the  receiver. 
There  was  a  miscellaneous  lot  of  flagpoles  and  masts 
from  which  to  piece  the  pole  together.  This  work 
was  completed,  after  one  disastrous  attempt,  by  the 
aid  of  about  100  sailors  from  nearby  British  cruisers, 
the  pole  being  erected  in  two  sections.  The  engines 
and  apparatus  were  then  housed  in  shacks  built  for 
the  purpose. 

In  the  meantime  the  Haimun  had  returned  to 
Nagasaki,  where  an  Oregon  pine  topmast  was  put 
in  place.  The  transmitting  apparatus  was  easily 
rigged  up.  Captain  James  ("the  London  Times'  cor- 
respondent) was  on  the  Haimun,  accompanied  by 
Captain  Tonami,  the  Japanese  censor  detailed  to  ac- 
company the  vessel  on  her  cruises,  and  see  that  the 
news  she  sent  was  all  right.  This  Japanese  officer 
was  very'  lenient  throughout  the  time  the  ship  was 
engaged  in  service,  allowing  nearly  all  the  messages 
to  be  transmitted  as  written. 
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Once  the  pole  at  the  shore  station  was  blown  down 
by  a  typhoon  and  had  to  be  put  up  again.  Some- 
times messages  were  received  from  distances  of  over 
joo  miles — once,  it  is  said,  from  a  point  o\er  240 
miles  away.  Every  day  the  news  came  right  from 
where  things  were  happening,  and  as  fast  as  received 
was  taken  over  to  the  office  of  the  Eastern  Extension 
Telegraph  and  Cable  Company,  a  mile  and  a  half 
(Her  the  hill,  bj-  a  Chinese  runner,  who  would  cover 
the  rough  journey  in  about  12  minutes,  and  worked 
for  $4  a  month  in  American  money.  There  was 
thus  but  little  delay.  In  less  than  half  an  hour  after 
a  message  started,  and  it  started  as  soon  as  anything 
developed,  it  was  on  its  way  by  cable. 

jNIr.  Ahearn  did  not  make  any  cruises  on  the  Hai- 
mun.  He  was  ready  for  duty  day  and  night  at  the 
shore  end.  but  the  thrills  of  the  game  came  to  Mr. 
Brown,  who  was  in  the  verj'  thick  of  every  adventure 
in  which  the  vessel  figured. 

The  second  bombardment  of  Port  Arthur,  in 
which  the  Haimun  was  with  the  Japanese  fleet,  was 
a    spectacle   of    inspiring   grandeur.      The    little    ship 
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use  would  have  interfered  with  the  wireless  instru- 
ments on  both  the  Russian  and  Japanese  warships, 
which  the  Haimun  could  hear.  The  Russians  kept 
repeating  the  alphabet  over  and  oyer  in  order  to 
"queer"  the  Japanese  instruments.  The  Times"  cor- 
respondent believes  tliat  this  fact  prevented  Togo 
from  coming  up  in  time  to  catch  Makaroff  outside. 
It  was  only  when  the  Russians  stopped  the  "queer- 
ing" process  in  order  to  receive  a  message  from  the 
cruiser  Bayan  that  the  Japanese  decoy  squadron  was 
able  to  send  its  message.  The  Haimun  receiver  took 
both  the  Japanese  and  the  Bayan  messages. 
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subject.  Among  those  who  gave  answers  were 
William  R.  Gardener  of  Pittsfield,  Mass.,  the  Fair 
Haven  (Vt.)  Electric  Company,  Little  Falls  (Minn.) 
Water  Power  Company,  Light,  Heat,  Transit  and 
Public  Service  Company  of  St.  Cloud,  Minn.,  Fred 
B.  Hnbbell  of  the  Westport  (Conn.)  Water  and 
Electric  Light  Company.  H.  B  Gear  of  the  Chicago 
Edison   Company,   Sherbrooke    (Ont.)    Power,  Light 


Thawing  Ice  in  Water  Pipes  by  Elec- 
tricity. 

A  reader  of  the  Western  Electrician  asks  where 
literature  may  be  found  upon  the  subject  of  thawing 
ice  in  water  pipes  by  electricity.  This  is  a  question 
which  has  frequently  come  up  for  discussion,  espe- 
cially within  the  last  year,   though  the  method  was 


FIG.  6.       NEEPSEND  (SHEFFIELD)  STATION. — 5OO-KILOWATT 
TRANSFORMER    WITH    T    CASE    REMOVED. 

and  Heat  Company,  E.  P.  Coles  of  the  Philadelphia 
office  of  the  General  Electric  Company,  Edgar  B. 
Greene  of  the  Altoona  (Pa.)  Edison  Company,  and 
the  New  York  Edison  Company. 


ORIGINAL    STEAM  TURBINE  IN   SHEAF   STREET    STATION,    SHEFFIELD. 


was  right  there  all  the  time  from  the  firing  of  the 
first  gun  until  after  the  bombardment  was  over, 
and  was  still  in  plain  sight  of  Port  Arthur  when  the 
Petropavlovsk  came  out  of  the  harbor  and  ran  into 
the  mine  which  put  an  end  to  its  career. 

After  cruising  about  for  a  few  days  subsequent 
to  the  bombardment  there  came  a  message  from  Mr. 
Ahearn  in  W'ei-hai-Wei  saying  that  the  Russians  had 
announced  that  those  on  board  would  be  treated  as 
spies  if  captured.  It  is  hardly  necessary  to  say  that 
the  ship's  course  was  changed,  for  it  was  at  the  time 
pretrv*  close  to  Port  Arthur  and  drawing  closer. 

There  followed  a  long  series  of  negotiations  re- 
garding the  privileges  of  the  correspondents  so  far  as 
the  Japanese  were  concerned,  and  finally  orders  were 
issued  forbidding  them  to  go  any  further  north 
than  a  line  between  Chefoo  and  Chemulpho. 
Personal  appeals  at  Tokio  made  no  difference,  and 
it  was  at  length  determined  to  dismantle  the  shore 
station  and  return  the  Haimun  to  her  owners. 


successfully  demonstrated  some  years  ago.  The 
Western  Electrician  of  March  4,  1899,  contained  an 
article  on  "Thawing  Ice  in  Buried  Pipes  by  Elec- 
tric Heat,"  describing  the  alternating-current  method 
of  Mr.  Francis  H.  Soden  of  Chicago.  A  similar 
system  appears  to  have  been  applied  about  the  same 
time,  and  independently,  by  Professors  D.  C.  J&ck- 
son  and  R.  W.  Wood  of  the  University  of  Wis- 
consin. Since  that  time  various  articles  have  ap- 
peared in  this  and  other  iournals  relative  to  the 
subject.      Among   recent  references    in    the   Western 


The  Price  of  Rubber. 

A  prominent  rubber  merchant  in  Berlin  asserts 
that  the  recent  advance  in  the  price  of  Para  rubber 
is  not  due  to  a  scarcity  of  the  material,  as  the  produc- 
tion has  slowly  increased,  but  it  is  solely  to  be  at- 
tributed to  manipulation  on  -the  part  of  the  English 
raw-rubber  merchants.  There  are  10  prominent  firms 
in  the  English  market  which,  it  is  said,  completely 
dominate  the  market,  and  which  maintain  prices  on  a 
high  basis.  To  some  extent  these  firms,  the  Berlin 
representative  is  further  reported  to  have  been  in- 
formed, seek  to  produce  an  artificial  scarcity  of  ma- 
terial by  the  accumulation  of  stocks,  especially  at 
Liverpool. 

The  growing  of  Para  rubber  in  the  Malay  states, 


From  London  come  these  further  details,  which  are 
of  interest:  Wireless  telegraphy  has  established  it- 
self as  an  indispensable  adjunct  to  naval  warfare. 
It  has  proved  invaluable  to  the  Japanese,  who  use  it 
on  all  their  warships.  The  Russians  also  have  made 
excellent  use  of  it,  but  with  not  so  much  success. 
Wireless  telegraphy  played  an  important  part  in  the 
engagement  on  April  13th.  when  the  Petropavlovsk 
was  sunk.  It  was  a  wireless  message  from  a  Japanese 
ship,  intercepted  b}-  the  Russian  Vladivostok  fleet, 
that  enabled  the  Gromoboi  to  sink  two  Japanese  trans- 
ports. Again,  wireless  messages  from  Togo  warned 
Kamimura   of  the  escape  of  the   Port   Arthur  fleet. 

Later  the  cruiser  Tsushima,  after  its  fight  with 
the  Russian  cruiser  Novik,  was  able  to  summon  the 
cruiser  Chitose  to  its  assistance. 

The  correspondent  of  the  Times,  whose  dispatch 
boat,  the  Haimun  is  [or  was]  equipped  with  wire- 
less-telegraph instruments,  gives  an  interesting  record 
of  Tiis  experience  with,  the  system  in  the  present  war. 
With  a  wire  mast  102  feet  high  he  has  been  able  to 
transmit  messages  to  ihe  land  station  at  Wei-hai-wei 
from  a  distance  of  from  100  to  210  miles  at  sea.  One 
message  of  1,000  words  was  sent  and  received  with- 
out a  bungled  word.  The  Times  correspondent  on 
the  Haimun  always  received  both  Russian  and  Japa- 
nese messages,  but  as  they  were  in  cipher  he  never 
understood  them,  but  they  enabled  him  to  estimate 
the  approximate  distance  of  the  vessels  of  either 
belligerent. 

One  operator  on  the  Haimun  became  so  expert  that 
he  could  tell  if  a  Russian  ship  was  at  sea  by  listening 
for  the  answering  communication  from  the  shore. 
He  could  also  detect  whether  Japanese  messages  were 
being  transmitted  by  relay  to  the  naval  base  or 
whether  Togo's  fleet  itself  was  at  sea-  On  April  9th 
messages  from  Bundegi  Island  to  Wei-hai-wei,  iSo 
sea  miles_.  were  sent  and  acknowledged.  During  the 
engagement  on  April  13th,  wherein  the  Petropavlovsk 
was  sunk,  the  Times'  boat  did  not  use  the  wireless 
till  the  battleships  engaged  with  the  batteries,  as  its 
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FIG.    7.        NEEPSEND    (SHEFFIELD)    BOILER    EQUIPMENT. 


Electrician  are  a  contribution  from  E.  Peterson 
(March  i26,  1904,  p.  253)  :  'Thawing  Ice  in  Water 
Pipes  by  Electric  Heat"  (April  2,  1904,  p.  265),  and 
a  short  discussion  at. the  meeting  of  the  Iowa  Elec- 
trical Association  (reported  in  the  issue  of  April  30, 
1904.  p.  350).  In  the  "Wrinkles"  of  the  last  National 
Electric  Light  Association  convention  Edward  S. 
Goldthwaite  of  Sufiield,  Conn.,  and  H.  A.  Fee  of 
Adrian,  ilich..  contributed  data  on  the  subject.  In  the 
Question  Box  presented  at  the  same  convention  there 
were  12  answers  to  a  request  for  information  on  this 


according  to  investigations  made  by  0.  F.  Williams, 
United  States  consul-general  at  Singapore,  is  not 
only  proving  successful,  but  in  the  future  is  likely 
to  command  the  world's  attention.  The  growth  is 
continuous,  and,  when  the  trees  are  cared  for,  is 
amazingly  rapid,  as  heat  is  perpetual  and  rains  fre- 
quent. As  the  Philippine  Islands  are  in  the  same 
latitude  and  have  superior  soil,  Mr.  Williams  sug- 
gests that  everything  be  done  to  encourage  the  de- 
velopment of  rubber  plantations  in  those  islands. 

It  is  also  reported  that  vast  areas  ot  hitherto-un- 
known rubber  trees  have  been  recently  discovered 
in  the  interior  of  Brazil. 
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Relation  of  Electric-heating  Devices  to 

Central  Stations.' 

By  H.  \V.  Hillmax. 

It  ^^ill  be  my  purpose  in  this  paper  to  set  forth 
the  many  way:^  and  means  by  which  this  new  depart- 
ment will  begin  and  continue  to  grow;  and  to  em- 
phasize particularly  the  relation  of  electric-heating 
devices  to  the  central  stations.  In  order  to  avoid 
all  confusion  in  considering  the  paper  I  divide 
Ihe  subject  into  two  parts:  First,  lighting-circuit 
devices;  second,  healing-circuit  devices. 

LiCHTiNc-ciRcuiT  Devices. 
I.  Variety  and  extent  of  devices  for  lighting  cir- 
cuits.— There  is  almost  an  endless  list  of  convenient 
devices  of  surprising  variety;   from  the  coflfce   per- 
colator  in   the   dining   room    to   the   heating   pad    in 


The  coffee  pot,  the  coffee  percolator,  the  baby- 
milk  warmer,  water  heaters  and  all  other  such  de- 
vices are  of  the  "centrunit"  type,  insuring  minimum 
cost  of  operation.  To  heat  a  pint  of  water  for  shav- 
ing costs  but  two-tenths  of  one  mill.  To  boil  coffee 
for  breakfast  for  a  family  of  the  average  size  costs 
but  eight-tenths  of  one  cent. 

The  initial  cost  to  the  people  for  the  new  heating 
devices  is  well  within  the  reach  of  alt.  The  central 
station  has  now  arrived  at  a  period  when  initial 
cost  and  operating  cost  of  electric-heating  devices 
will  be  no  more  considered  by  the  people  than  a 
five-cent  fare  on  an  electric-railway  car.  In  making 
this  statement  I  have  in  mind  those  cities  and  towns 
where  I  know  the  central  station  will  purchase  the 
devices  and  sell  them  to  the  people  at  cost,  because 
ihey  are  current-consuming  devices. 

When  a  department  store  secures  an  article  or 
a  new  line  which  it  is  believed  will  appeal  to  the 
people  the  utmost  vigilance  is  exercised  in  its  intro- 
duction and  to  promote  sales.  The  same  relation 
*xists  between  the  central  station  and  the  people 
in  respect  to  electric-lighting  devices  and  the  exten- 


one  of  the  central-station  employes  should  commence 
to  study  this  subject  and  should  become  acquainted 
with  electric-heating  devices.  The  subject  differs  from 
industrial  motors  with  respect  to  personal  trial.  It  is 
more  like  incandescent  lighting.  The  trial  should  not 
end  with  lighting-circuit  devices,  but  should  extend 
to  cooking,  baking  and  ironing  devices.  An  assort- 
ment of  utensils  comprising  such  an  outfit  is  shown 
in  Fig.  5.  ^ 

In  an  average  family  of  five,  with  a  servant  of  ordi- 
nary intelligence,  with  a  five-cent  rate,  and  with  no 
attempt  at  economy,  it  will  cost  an  average  of  $6 
per  month  to  cook,  bake,  iron,  turn  on  the  air 
heater  occasionally,  and  use  the  chafing  dish  now 
and  then  for  evening  entertainment.  It  is  my  opin- 
ion that  cooking,  baking  and  ironing  can  be  accom- 
plished  for  an  average  of  $4  per  month  at  a  five- 
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the  sick  chamber;  from  the  bread  toaster  in  the 
kitchen  to  the  hot-scotch  heater  in  the  den,  and  egg 
boilers  and  water  heaters  of  all  sizes  and  kinds. 

Fig.  I  illustrates  a  form  of  the  General  Electric 
''suspended-unit"  heater,  which  transforms  an  ordi- 
nar>'  utensil  into  an  individually  heated  one.  So 
extensive  is  this  line  of  devices  that  the  dishes 
purchased  from  the  five  and  lo-cent  store  will  be 
as  available  for  use  with  electric-heating  units  as 
the  nickel  and  silver-plated  cooking  utensils  have 
been  in  the  past.  Every  household  with  electric- 
lighting  circuits  will  demand  these  convenient  de- 
vices. They  will  be  so  commonly  known  and  will 
become  so  indispensable  as  a  household  utensil  that 
additional  residence  customers  will  quickly  follow. 
When  the  people  once  appreciate  the  benefits  derived 
from  such  devices  they  will  demand  them  as  a  com- 
mon household  utensil. 


of  Waier  Heatinc  by  Electric  Disk  and 
Kettle. 

ELECTRIC-HEATING    DEVICES. 

sion  of  industrial  motors/ .^t  is  common  knowledge 
that  central  stations  do  ^d'^ertise  and  aggressively 
promote  the  use  of  devices  which  consume  current, 
but  I  desire  to  emphasize"  the  point  that  now  the 
time  has  arrived  \vhen  electric-heating  devices  should 
be  advertised,  introduced  and  extended  by  the  cen- 
tral stations  among  their  residence  customers. 

5.  Eilectric-heating  tables  in  furniture  stores. — 
One  of  the  first  mediums  for  advertising  the  words 
"electric  heating"  is  offered  in  connection  with  tables. 
Fig.  4  illustrates  four  such  tables — one  for  the 
kitchen,  two  styles  for  dining  room,  and  a  nurserj- 
or  invalid's  stand  for  the  bedroom.  The  furniture 
and  department  stores  are  ever  anxious  to  introduce 
a  fad.  Electric  tables  are  novel  and  offer  excellent 
opportunity  for  attractive  advertising.  A  window 
display  of  electric-heating  tables,  with  a  few  devices 
in  operation  from  the  common  lighting  circuit,  would 
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DiaKrain  of  Water  Heating  by  Sus- 
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Fig. 


Kitchen  Heating  Table  with 
L'tensils  and  Oven. 


FIG.    4        HEATING   TABLES  ELECTRICALLY    EQUIPPED. 


2.  Edgewise  winding  and  durability  of  heating 
unit. — In  describing  the  edgewise  winding  used  as  a 
heating  unit,  particular  attention  is  called  to  its  sim- 
ple construction.  With  this  design  the  dishes  are 
so  made  as  to  afford  perfect  ease  in  disassembling  for 
repair.  The  units  are  the  same  dimensions,  the 
dishes  being  suitable  for  either  250-\vatt  or  500- 
watt  units.  Thus  standardization  is  effected  and 
utmost  simplicity  assured.  This  is  an  essential  point 
in  favor  of  extensive  use. 

3.  High  efficiency  of  new  heating  devices. — The. 
iiquid  [in  a  "centrunit"  heater]  immediately  sur- 
rounds the  unit  and  the  heat  must  necessarily  dissi- 
pate itself  through  the  liquid.  Lightning  "impartivity" 
of  the  heat  to  the  liquid  is  thus  secured.  Even  im- 
agination cannot  conceive  of  a  more  perfect  design 
with  respect  to  high  efficiency.  The  diagrams  (Figs. 
2  and  3)  show  the  rapidity  with  which  water  can 
be  heated  with  the  "centrunit"  heater  compared  with 
the  disk  stove  and  an  ordinary  cooking  utensil.  Suf- 
fice it  to  say  that  the  use  of  the  disk  stove  should 
be  confined  to  toasting  bread  and  should  forever 
disappear  as  a  utensil  for  heating  water.  The  pint 
water  heater  in  the  bathroom  is  a  source  of  utmost 
convenience  for  hot  drinking  water  and  for  shaving 
water. 

4.  Cost  of  operation. — The  egg  boiler  is  likewise 
a  "centrunit"  device.  It  accommodates  six  eggs, 
and  with  a  soo-wait  winding  will  cook  three-minute 
eggs  in  10  minutes'  time.  At  10  cents  per  kilowatt- 
hour  the  cost  of  boiling  six  eggs,  with  the  "centrunit" 
egg  boiler,  is  eight  mills,  or  approximately  one  mill 
per  egg. 

1.  Abstract  of  a  paper  read  before  Ihe  Ohio  Klcctric  Light 
AiLsnciation  at  Sandusky.   Ohio,  August   16.   1904. 


draw  customers  who  would  purchase  other  commodi- 
ties. 

6.  Electricity  versus  gas,  etc. — The  baby-milk 
warmer  offers  a  convenience  in  the  bedroom  which 
is  not  possible  with  any  other  method  of  heating. 
The  coal  range  never  provided  such  a  convenience. 
A  gas  range  located  in  the  kitchen  is  useless  in  the 
bedroom.  Where  bedrooms  are  piped  for  gas  it  is 
necessary  to  have  the  gas  burning  continuously  or 
else  to  light  a  match  whenever  heat  i5  wanted. 

The  electric  flatiron  offers  a  splendid  illustration 
of  a  convenience  that  cannot  be  secured  with  gas. 
To  do  the  average  family  ironing  at  a  lO-cent  rate  it 
costs  the  residence  customer  the  nominal  sum  of  22 
cents,  yet  the  annual  income  to  the  station  is  more 
than  $5,000  for  500  irons  only.  Each  iron  will  earn 
about  $11  annually,  or  nearly  one-third  of  the  in- 
come from  the  average  residence  customer  for  light- 
ing. This  refers  to  simply  one  electric-heating  device. 
These  devices  may  appear  insignificant  to  you.  but 
when  introduced  in  all  residences  and  taken  collect- 
ively they  present  an  extensive  current-supply  busi- 
ness. It  is  not  a  waste  of  time  to  dwell  on  such 
matters.  You  cannot  possibly  induce  a  residence 
customer  to  turn  on  an  incandescent  light  during 
the  numerous  pleasant  summer  days,  while  hot  water 
and  other  such  conveniences  are  both  demanded 
even  on  such  days.  The  baby  must  eat  regardless 
of  season.  On  a  Sunday  morning  you  cannot  induce 
customers  to  operate  motors:  nor  at  11  o'clock  at 
night.  On  the  other  hand,  the  chafing  dish  is  de- 
manded for  entertaining  purposes  and  heating  de- 
vices are  convenient  even  on  Sunday. 

HEi\TINC;-CIRCUIT   DEVICES. 

From  the  foregoing  it  follows  naturally  that  every 


cent  rate  for  a  family  of  four  or  five  persons  after 
devices  have  been  operated  longer  and  are  better 
understood.  Gas  stoves  have  been  introduced  so 
extensively  and  the  electric-cooking  and  baking  out- 
fits are  so  little  known  even  by  central-station  people 
that  it  will  require  strenuous  effort  to  build  up  a  large 
business. 

When  the  motor  business  confronted  you  several 
years  ago  there  were  many  obstacles  to  be  over- 
come. It  did  not  become  a  successful  business  in  a 
day.  When  the  gas  companies  commenced  to  realize 
the  value  of  the  heating  load  to  their  business  there 
were  obstacles  to  be  overcome,  but  they  have  been 
boldly  and  effectually  surmounted,  with  the  result 
that  a  magnificent  business  was  established. 

In  the  next  six  months  your  investigation  will 
prove  that  electric-heating  devices  possess  remark- 
able merit.  Then  the  same  aggressive  methods 
adopted  by  the  gas  companies  and  by  your  motor 
department  will  produce  wonderful  results.  The 
devices  are  attractive  to  the  people,  and  no  other 
branch  of  your  business  will  be  more  interesting  or 
easier  to  promote  successfull)'. 

Rates  of  charge  will  become  an  easy  problem  to 
solve.  Today  the  motor  rate  may  not  be  exactly 
the  same  as  the  lighting  rate.  In  the  sale  of  current 
circumstances  require  variation  in  rates  of  charge. 
It  is  common  for  gas  companies  to  make  a  lower 
rate  for  heating  than  for  lighting.  It  frequently 
happens  that  the  rate  for  current  in  one  city  varies 
from  that  in  an  adjoining  town.  The  central  station 
has  met  with  an  easy  problem  in  establishing  a  motor 
rate,  and  it  will  be  no  more  difficult  to  establish  a 
heating  rate.  Surely  enough  has  been  said  and  writ- 
ten in  connection  with  rates  of  charge  so  that  every 
central-station  manager  is  fully  informed  on  the 
subject. 

Explanation  of  instantaneous  electric  water  heater. 
— This  device  will  be  of  great  assistance  to  central 
stations.  It  is  proposed  to  make  it  small  in  size; 
to  be  screwed  to  any  threaded  water  faucet ;  to  be 
installed  in  connection  with  any  washbowl  without 
materially  disturbing  existing  plumbing,  and  to  be 
placed  on  any  shower  bath  and  furnish  water  of  any 
temperature  without  a  special  water  mixer  for  cold 
and  hot  water.     For  new  houses  a  "one-faucet,  one- 


FIG.    6.       ELECTRIC    AIR    HEATERS. 

pipe  electric  system"  will  be  the  cheapest,  most  con- 
venient and  latest  hot  and  cold-water  system  yet 
known.  One  heater  in  the  kitchen,  one  in  the  laun- 
dry, one  over  the  bathtub  and  one  over  the  washbowl, 
would  complete  the  residence  equipment.  Instead  of 
heating  30  gallons  of  water  in  a  tank,  together  with 
100  feet  of  piping,  to  secure  a  little  hot  water  for 
breakfast  dishes  or  for  bathroom  use,  the  instan- 
taneous electric  heater  will  furnish  a  half  gallon  of 
water  per  minute  at  100  degrees  temperature.  It 
will  flow  a  faster  stream  at  lower  temperature,  or  a 
slower  stream  at  higher  temperature.  The  intermit- 
tent service  harmonizes  with  household  practice  and 
maintains  operating  expense  at  a  minimum.  For 
an  average  house  the  hot-water  piping  and  tank 
alone  requires  an  investment  of  $150  to  $250,  de- 
pending upon  the  class  of  material  used.    The  instan- 
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taneous  electric  water  heater  will  not  only  be  more 
convenient  and  have  higher  efficiency,  but  will  effect 
an  economy  in  first  cost  of  installation. 

Electric-air  heaters.— Three  styles  of  heaters  are 
shown  in  Fig.  6.  Service  shows  that  they  are  prac- 
tical devices"  for  auxiliary  heating  in  the  spring 
and  fall  seasons.  In  the  North,  East,  South  and 
West  there  is  certainly  a  large  demand  for  air  heat- 
ers, and  the  new  era  in  connection  with  heating  de- 
vices should  popularize  and  extend  the  use  of  electric 
air  heaters.  Operating  costs  and  the  initial  cost  of 
heaters  should  be  made  known  so  that  individuals 
building  houses  can  intelligently  consider  them. 

Special  wiring  and  contracting  engineering. — It  is 
well  to  cover  this  point  fully,  as  it  is  frequently 
mentioned  in  discussing  heating  devices.  The  cen- 
tral-station majiager  will  find  his  company  in  the 
same  position  as  the  gas  companies  when  gas  stoves 
and  heaters  were  presented  to  the  public.  A  cam- 
paign is  necessary  on  the  subject  of  wiring.  Let 
us  encourage  the  contractor  to  advertise  his  own 
business.  Let  him  issue  monthly  '^ytvs  illustrating 
how  easily  special  wiring  can  be  done.  Every  gas 
customer  secured  might  have  been  a  customer  for  the 
contractor  and  the  central  station !  Where  is  the 
contractor's  catalogue?  Why  not  show  plans  of 
wiring;  a  good-sized  print;  red  lines  for  lighting 
wires;  blue  lines  for  heating  circuit?  Why  not  make 
photographs  of  certain  attractive  features  of  house 
wiring  which  represent  excellence  of  design  and 
skilful  work?  W^hy  not  make  a  profession  of  con- 
tract engineering?  \\'hy  not  show  the  circuit  and 
outlet  for  the  fiatiron?  This  whole  subject  means 
a  campaign  of  education  among  the  people  and  the 
electrical  contractors.  It  will  not  be  long  before 
the  wiring  of  residences  affords  double  the  income 
to  the  contractor.  Every  house  will  be  wired  with 
a  circuit  to  the  kitchen  for  the  cooking  and  baking 
outfit,  just  as  a  chimney  has  been  always  furnished 
with  the  house  for  a  stove.  Every  owner  will  vie 
with  other  real-estate  men  to  have  the  latest  and 
most-improved  accommodations  for  electric-heating 
devices.  Almost  all  houses  nowadays  are  wired  for 
lighting.  The  time  has  come  for  central  stations  and 
for  electrical  contractors  to  advertise  and  promulgate 
the  best  and  latest  methods  of  house  wiring.  Let  us 
all  strive  to  have  every  new  house  wired  for  heating 
as  well  as  lighting  devices.  Figs.  7  and  S  illustrate 
this  at  a  glance. 

Discussion. 

J.  H.  Perkins  thought  that  in  order  to  insure  its 
adoption  by  people  generally,  cooking  apoaratus  using 
electrical  current  must  appeal  to  the  pocketbook  of  tjie 
consumer  in  economy  of  current;  also,  that  it  might 
be  well  to  devise  either  a  double  wiring  that  would 
provide  for  two  classes  of  use,  as  is  the  case  with 
fuel  and  illuminating  gas,  or  some  means  to  offset 
the  disadvantages  met  with  in  the  cooking  for  one 
meal  at  least  being  done  at  the  peak  load. 

E.  F.  Gw^Tin  stated  that  the  electric  oven  when 
tried  in  his  household  had  not  proved  satisfactory 
to  the  culinary  department  because  of  the  slowness 


and  36  per  cent,  of  it  was  taken  between  6:30  and 
10:30  a.  m.,  and  only  11  per  cent,  taken  between 
4  p.  m.  and  S  p.  m.  That  would  be  an  ideal  situa- 
tion, but  he  hardly  thought  it  was  fairly  representa- 
tive, and  that  probably  in  the  average  case  more 
cooking  and  baking  would  be  done  orr  the  peak  of 
the  load  of  the  central  station. 

Thomas    F.    Clohesey     asked    what     Mr.    Hillman 
thought  as  to  the  reliability  of  the  various  forms  of 


lime  used.  Almost  all  these  devices  cross  the  maxi- 
mum load  on  the  station,  because,  especially  in  winter, 
in  the  cities  the  maximum  starts  up  on  dark  days 
along  about  2:30  or  3  p.  m.  As  the  motor  and 
heating  load  is  built  up  the  load  curve  will  flatten. 
Users  should  be  charged  for  their  proportion  of 
standing  charges,  whether  their  maximum  comes  at 
12  noon  or  six  at  night.  Some  sort  of  cooking  is 
done  almost  all  day  long  during  the  summer  months. 
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FIG.    7.       FIRST-FLOOR    PLAN    OF    HOUSE    SHOWING    LIGHTING    AND    HEATING    CIRCUITS. 


heaters  and  ease  of  restoring  fuses  without  causing 
any  alarm  on  the  part  of  the  servant,  improvement 
in  whiqh  respect  he  thought  would  speed  the  day 
when  electric  heaters  would  be  generally  adopted. 
In  reply,  j\Ir.  Hillman  gave  as  an  example  of  what 
could  be  done,  the  recent  improvement  in  fiatiron 
construction.  This  improvement  is  such  that,  when 
attached  to  a  chandelier,  if  the  iron  is  carelessly 
dropped  by  means  of  an  appropriate  spring  attach- 


SECOND-FLOOP    PLAN    OF    HOUSE.       (CIRCUITS    AND    DEVICES    AS    INDICATED    IN    FIG.    7.) 


of  the  oven.  He  thought  if  electric  cooking  were 
generally  adopted  most  stations  would  have  to  greatly 
enlarge  their  capacity.  Mr.  Hillman,  on  the  other 
hand,  had  not  found  this  difficultj-  in  his  experiments. 
The  oven  should  be  heated  in  advance  to  the  requisite 
degree  before  placing  the  loaves  in  it,  and  he  had 
seen  excellent  results  obtained.  Mr.  Hillman  kept 
a  careful  record  of  current  consumed  in  his  home 
for  cooking  purposes,  and  the  results  showed  that 
56  per  cent,  of  the  current  so  used  was  taken  be- 
tween  10:30  a.   m.  and  2:00  p.  m.   during  the  day, 


ment  it  was  impossible  to  break  the  contacts  out. 
It  was  only  within  the  last  two  or  three  years,  the 
speaker  admitted,  that  heating  units  have  become 
reliable. 

M.  E.  Turner  asked  how  the  central  station  can  be 
reasonably  expected  to  give  a  lower  rate  at  noon 
than  at  six  o'clock  in  the  evening?  He  granted  that 
the  heating  load  would  earn  a  lower  rate,  iust  as 
the  motor  load  had  earned  a  lower  rate,  but  in 
neither  case  should  this  be  on  account  of  the  time 
of  the  maximum  load  buf  because  of  the  length  of 


Mr.  Clohesey  seemed  to  think  that  the  question 
of  "peak"  has  been  made  too  much  of  a  bogy  in 
the  past,  and  that  when  business  developed  at  any 
time  of  day  in  sufficient  amount  requisite  machinery 
and  equipment  would  be  developed  to  take  care  of  it ; 
he  was  rather  concerned  with  the  question  of  the 
reliability  of  heating  and  cooking  devices,  and  the 
other  phases  of  the  matter,  so  far  as  the  distribution 
of  the  load,  would  take  care  of  themselves,  and 
also  the  question  of  rates  for  such  service.  If  peo- 
ple, by  means  of  the  reliability  and  convenience  of 
these  new  electric  devices,  can  be  induced  and  will 
adopt  them  gladly,  the  demand  will  be  established 
and  station  men  will  find  a  way  to  meet  it.  As  to 
what  could  be  done  in  the  way  of  educating  a  de- 
mand, he  gave  as  an  instance  the  work  done  in 
Cincinnati  by  the  local  plant  there  in  establishing 
a  school  for  demonstration  of  gas  stoves  and  the 
success  that  had  attended  that  enterprise.  Heating 
and  cooking  electrical  devices  will  be  adopted  many 
times  not  because  of  their  economy  alone,  but  because 
of  their  desirability  and  convenience  when  reliable  in 
action.  It  is  "up  to"  the  manufacturer  to  make  them 
so  within  reasonable  limits.  He  predicted  in  the 
next  five  years  an  extraordinary  development  along 
these  lines. 

S.  S.  C.  Ayres  agreed  with  Mr.  Clohesey  that 
perhaps  too  much  stress  had  been  laid  on  the  peak 
of  the  load  proposition  in  the  last  few  years.  In 
his  city  (Greenville)  they  had  a  system  which  took 
care  of  that  question  very  nicely.  There  are  a  large 
number  of  costs  to  the  central  station  that  are  in 
no  way  dependent  upon  the  amount  of  current  pro- 
duced, but  are  measured  by  the  size  of  the  station 
or  its  capacity  to  produce  a  maximum  amount.  Such 
are  officers'  salaries,  dividends,  and  a  large  number 
of  costs  of  that  kind.  In  his  city  the  central  station 
is  divided  into  two  general  heads.  The  figures  are 
taken  from  the  books  of  tJie  secretary  showing 
actual  expenditures  for  all  classes  and  are  placed 
under  one  or  the  other  of  two  columns,  in  one  col- 
umn being  placed  all  costs  that  do  not  vary  with 
the  amount  of  daily  consumption  of  current,  but  vary 
simply  with  reference  to  the  size  of  the  station ; 
and  in  the  other  column  all  costs  that  vary  with  the 
amount  of  current  produced.  As  a  result,  after 
examination  and  deductions  were  made  it  was  found 
that  the  cost  per  kilowatt  per  month  of  connected 
load,  provided  it  was  turned  on  at  all  times,  was 
$3.  Accordingly  consumers  are  charged  $3  per 
kilowatt  per  month  of  connected  load,  and  in  ad- 
dition a  charge  is  made  at  a  uniform  rate  for 
hours  turned  on,  which  latter  charge  varies  with  the 
amount  per  month  consumed.  Both  the  consumers' 
and  the  company's  interests  are  served  and  the  rates 
are  mutually  satisfactory.  The  consumer  finds  his 
bills  are  more  uniform  throughout  the  year,  which 
suits  him  better  than  a  meter  basis,  and  tlie  company 
is  likewise  protected  because  the  arrangement  is  an 
equitable  one. 
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DATES  AHEAD. 

Minnesota  Telephone  Association  (convention),  Minne- 
apolis,   August    31st   and    September    1st. 

Northwestern  Electrical  Association  (mid-year  ineeting), 
Forest  Park  University  Hotel,  St-  Louis,  Mo.,  September 
I2th    to    l6th. 

International  Electrical  Congress,  Coliseum,  St.  Louis 
September   12th  to    17th. 

international  Association  of  Municipal  Electricians  (an- 
nual   meeting).   St.   Louis,   September    13th  and    14th. 

New  York  State  Street  RaiKv-iy  .■\ssoeiation  (annual  con- 
vention), Buttcrfield  House,  Utica,  N.  Y.,  September  13th 
and   t4th. 

American  Electrochemical  Society  (mid-year  meeting),  St. 
Louis,    September    I3tb   and    15th. 

American  Institute  of  Electrical  Engineers  (annual  con- 
vention),  St.   Louis,  September    14th.    15th  and    l6th. 

American  Electrotherapeutic  Association  (annual  conven- 
tion),   St.    Louis.    September    13th    to    l6th. 

National  Electrical  Contractors'  Association  (annual  con- 
vention),  St.   Louis,   September  14th  to    i6th. 

Colorado  Electric  Light,  Power  and  Railway  Association, 
Colorado    Springs,    September    21st    to    23d. 


Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  e.xhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


Dk.  J.  RuDis-JiciNSKv  of  Cedar  Rapids,  Iowa,  con- 
tributes an  interesting  article  on  Frocopius  Diviss, 
which  we  print  in  this  issue.  The  author  of  this 
tribute  to  a  neglected  scientist  is  a  Bohemian,  and 
he  may  be  over-enthusiastic  in  advancing  Father 
Diviss'  claim  to  fame,  proudly  dwelling  on  the  merits 
of  one  who  is  no  doubt  regarded  as  a  fellow  country- 
man. Nevertheless,  the  recital  of  Diviss'  accom- 
plishments is  well  worthy  of  attention  and  is  of  much 
interest.  Whether  the  Moravian  priest  really  ante- 
dated Franklin  in  demonstrating  that  atmospheric 
electricity  is  identical  with  that  of  the  Leyden  jar, 
there  is  no  doubt  that  Franklin  was  entirely  original 
in  his  own  work.  Franklin,  too,  was  practical ; 
Diviss  appears  to  have  been  philosophical.  The  dif- 
ference in  their  methods  is  shown  by  the  lightning 
conductors  of  each,  allowing  the  claim  that  is  ad- 
vanced for  the  gentle-spirited  ecclesiastic.  Franklin 
also  made  , several  other  useful  inventions.  But  we 
are  glad  to  publish  Dr.  Rudis-Jicinsky's  plea,  for  the 
heroes  of  science  ai"e  entitled  to  a  homage  which  has 
nothing  to  do  with  the  boundary  lines  of  nations.. 
We  do  not  assume  to  say  what  position  is  to  be 
assigned  to  Diviss  on  the  roster  of  fame;  there  is 
no  need  of  that.  But  at  any  rate  the  merits  of  this 
practically  unknown  physicist  are  worthy  of  a  hear- 
ing. 


SuBM.-\RiNE  B0-\Ts  are  not  likely,  by  their  numbers, 
to  swell  the  demand  for  storage  batteries  and  electric 
motors  to  an  appreciable  extent.  So  far  as  the  out- 
side public  is  aware,  they  are  not  used  at  all  in  the 
war  in  the  Far  East,  although,  if  they  constitiited  an 
effective  w-eapon  of  offense,  it  would  be  expected  that 
the  Japanese  or  Russians  would  make  use  of  them. 
At  the  conclusion  of  the  recent  British  naval  maneu- 
vers in  the  Irish  Sea  an  officer  who  has  had  rnuch 
experience  with  submarines  in  England  as  well  as 
in  America  expressed  the  opinion  that  the  submarine 
boat  is  a  much  over-estimated  weapon,  its  capacity 
for  offense  having  been  proved  small.  Indeed,  the 
fact  has  been  demonstrated  that  the  submarine  had 
a  limited  range  of  action.  It  is  of  little  or  no  use 
fact  has  been  demonstrated  that  the  submarine  has 
stricted  radius  of  action  and  by  the  necessity  for 
accompanying  it  by  a  nurse  in  the  shape  of  an  above- 
water  boat.  The  submarine  is  virtually  a  dirigible 
mine,  but  it  is  by  no  means  clear  that  a  dirigible  tor- 
pedo operated  from  a  boat  showing  only  a  little  of 
its  superstructure  above  water  might  not  prove  a 
still  more  effective  weapon.  It  appears  to  be  likely 
that  the  submarine  will  be  relegated  to  that  branch 
of  the  naval  museum  which  contains  the  dynamite 
cruiser  Vesuvius  and  the  ram  Katahdin.  The  de- 
mand for  electrical  machinery  and  fittings  on  ship- 
board is  constantly  and  properly  increasing,  but  the 
prospects  are  that  only  an  insignificant  proportion 
of  such  apparatus  will  be  stowed  away  in  the  hulls  of 
the  slow,  uncomfortable  and  dangerous  submarines. 


.\t  .\  recent  electrical  convention  the  question  w-as 
asked,  "What  is  the  best  way  to  educate  the  public 
to  a  realization  of  the  fallacy  of  municipal  owner- 
ship?" One  gentleman  answered:  "Persistency  in 
bringing  to  the  notice  of  the  public,  through  the 
daily  papers,  the  failures  in  this  line,  the  reasons 
for  the  same,  and  any  discussion  brought  about  in 
this  connection,  is  bound  to  help  our  cause."  An- 
other said  :  "Analyze  carefully  the  detailed  reports 
of  any  municipal  plant  and  compare  the  distribution 
of  costs  with  similar  reports  of  supply  company. 
The  fallacy  of  municipal  ownership  is  usually  self- 
evident  on  such  investigation."  A  third  gave  this 
suggestion  :     "The  best  way  to  show  tlie  public  the 


fallacy  of  municipal  ownership  is,  first,  to  give  the 
best  serN'ice  possible  and  charge  only  enough  to  net 
a  reasonable  return,  and,  second,  to  show  failures 
on  the  part  of  the  municipalities  that  have  installed 
their  own  plants."  Of  these  the  last  is  perhaps  the 
best. 

Industrial  enterprises  can  be  carried  out  most 
efficiently  by  private  persons  or  corporations,  for  in 
private  service  there  is  an  initiative,  a  spirit  of 
emulation,  a  desire  for  excellence  and  advancement 
which  is  largely  lost  in  the  routine  of  public  service. 
This  would  be  true  even  if  the  baneful  effect  of 
politics,  with  its  distracting  and  sometimes  corrupt- 
ing influence,  were  absent,  which  is,  of  cour.se,  not 
the  case  in  our  American  cities.  But  the  natural 
desire  for  profit  on  the  part  of  the  private  corpora- 
tion, which  is  such  a  fine  incitement  to  zeal,  must 
not  be  suffered  to  go  to  the  extent  that  exorbitant 
rates  are  charged  or  inferior  service  given.  Then 
the  grantors  of  the  franchise  will  have  just  cause 
for  complaint.  Let  the  public-utility  work  be  done 
by  private  enterprise  under  reasonable  regulations 
and  supervision  on  the  part  of  the  public  authorities. 


The  British  Association  held  its  seventy-fourth 
annual  meeting  at  Cambridge  this  year,  beginning 
on  August  iSth.  In  point  of  attendance  this  meeting 
was  a  record-breaker,  as  2,700  persons  were  enrolled. 
Several  hundred  were  turned  away  for  lack  of  seat- 
ing accommodations  in  the  hall.  The  proceedings 
were  opened  by  the  presidential  address  of  the  Right 
Hon.  A.  J.  Balfour,  prime  minister  of  the  United 
Kingdom.  Addresses  were  also  made  by  the  presi- 
dents of  the  several  sections.  Conspicuous  among 
these  was  the  plea  of  the  Hon.  C.  A.  Parsons,  presi- 
dent of  section  G  [engineering]  for  the  better  treat- 
ment of  the  British  inventor.  The  British  Patent 
Office  does  not  render  to  inventors  the  assistance 
and  protection  that  it  should.  For  years  Mr.  Parsons 
labored  upon  his  steam  turbine  under  the  most  try- 
ing circumstances  only  to  find  his  patent  expired 
when  the  true  value  of  the  invention  was  realized. 

In  Mr.  Balfour's  address  upon  "Reflections  Sug- 
gested by  the  New  Theoiy  of  jMatter"  we  find  a 
comprehensive  and  at  the  same  time  an  eloquent  ex- 
position of  the  electrical  theory  of  matter  as  it  is 
understood  today.  We  are  led  carefully,  step  by 
step,  along  the  trail  of  events  which  leads  from 
the  earliest  conceptions  of  electricity  to  the  present 
elaborate  theories  of  sub-atoms  and  monads  which 
are  not  electrified  matter  but  electricity  itself.  To 
quote : 

When  the  sudden  appearance  of  some  new  star 
in  the  telescopic  field  gives  notice  to  the  astronomer 
that  he,  and,  perhaps,  in  the  whole  universe,  he  alone, 
is  witnessing  the  conflagration  of  a  world,  the  tre- 
mendous force  by  which  this  far-off  tragedy  is  being 
accomplished  must  surely  move  his  awe.  Yet  not 
only  would  the  members  of  each  separate  atomic  sys- 
tem pursue  their  relative  course  unchanged,  while 
the  atoms  themselves  were  thus  riven  violently  apart 
in  flaming  vapor,  but  the  forces  by  which  a  world 
is  shattered  are  really  negligible  compared  with  those 
by  which  each  atom  of  it  is  held  together.  In  com- 
mon, therefore,  with  all  other  living  things,  we  seem 
to  be  practically  concerned  chiefly  with  the  feebler 
forces  of  nature,  and  with  energy^  in  its  least  powerful 
manifestations.  Chemical  affinity  and  cohesion  are 
on  this  theory  no  more  than  the  slight  residual  effects 
of  the  internal  electrical  forces  which  keep  the  atom 
in  being.  Gravitation,  though  it  be  the  shaping  force 
which  concentrates  nebulae  into  organized  systems 
of  suns  and  satellites,  is  trifling  compared  with  the 
attractions  and  repulsions  with  w'hich  w-e  are  familiar 
between  electrically  charged  bodies ;  while  these 
again  sink  into  insignificance  beside  the  attractions 
and  repulsions  between  the  electric  monads  them- 
selves. The  irregular  molecular  movements  which 
constitute  heat,  on  which  the  \-ery  possibility  of  or- 
ganic life  seems  absolutely  to  hang,  and  in  whose 
transformations  applied  science  is  at  present  so 
largely  concerned,  cannot  ri\-al  the  kinetic  energy 
stored  within  the  molecules  themselves.  This  pro- 
digious mechanism  seems  outside  the  range  of  our 
immediate  interests. 

Mr.  Balfour  went  on  to  say  that  scientific  opinions 
are  generally  understood  to  be  founded  on  experi- 
ence. Yet  when  closely  analyzed  these  experiences 
are  in  reality  illusions  which  have  been  employed 
to  explain  certain  phenomena,  but  which  science  for- 
bids us  to  believe.  Therefore  a  series  of  problems 
is  touched  upon  which  in  reality  should  be  dealt 
w^ith  by  inductive  logic.  Men  of  science  are,  and 
properly,  occupied  in  making  discoveries,  not  in  the 
analysis  of  the  fundamental  presuppositions  which 
the  very  possibility  of  making  the  discoveries  im- 
plies. 
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Procopius  Diviss,  a  Neglected  Scientist. 
Bv  Dr.  J.  RuDis-JiciNSKY. 

Procopius  Diviss.  Who  is  he.  .and  why  should 
we  be  reminded  of  him?  Allow  me  to  answer  these 
questions.  Diviss  was  a  great  man.  but  he  has  been 
forgotten,  even  by  the  profession  to  which  he  gave 
the  first  hints  in  electrotherapy,  forgotten  by  all  of 
us,  who  have  believed  that  Franklin  was  the  first 
man  who  drew  the  lightning  from  the  heavens,  giv- 
ing us,  also,  the  first  actual  steps  in  our  knowledge 
of  the  practical  application  of  electrical  phenomena, 
traced  slowly  from  the  early  time  when  the  Greek 
philosopher  Thales  first  observed  that  a  piece  of  am- 
ber rubbed  ■.\  ith  various  substances  v.'as  capable  cf 
attracting  li^hl  objects. 

Diviss  made  his  first  electrical  experiments  in  172S, 
a".d  he  thought  at  that  early  day  that  an  electric 
spark  might  be  a  good  stimulant  for  certain  lesions  or 
diseased  tissues  of  low  vitality.  After  many  efforts, 
on    Tune    15.    1754.   he   built   his   first  lightning  con- 


ductors for  protecting  houses,  asserting,  several  years 
before  Franklin,  that  the  lightning  and  electricity  are 
the  same.  He  wrote  about  his  discoveries,  six  years 
before  Franklin,  to  the  president  of  the  Academy  in 
Berlin,  Germany,  the  well-known  scientist,  Professor 
F.uler,  but  he  never  received  an  answer.  He  wrote 
that  the  frequency  is  the  highest  in  a  pointed 
conductor,  but  his  contention  w'as  not  understood ; 
it  was  laughed  at.  It  took  an  energetic  man  of 
affairs  like  the  great  American.  Franklin,  to  prove 
to  the  scientific  world  the  same  theories,  really  dis- 
covered, however,  on  the  other  side  of  the  ocean. 
It  is  not  my  intention  to  belittle  the  discovery  by 
Franklin,  nor  to  dispute  the  priority,  but  to  give 
credit,  also,  to  another  who  deserves  well  of  his  fel- 
low men. 

Procopius  Diviss,  doctor  of  philosophy  and  the- 
oirgy,  was  born  in  Zamberk.  Moravia,  September, 
i6g6.  (See  -Osveta,"  1880.  by  Prof.  Dr.  D.  Albert 
of  A"ieniia.)  He  studied  at  the  Latin  school  in 
Znoimo.  and  prepared  for  the  priesthood  at  the  In- 
stitute of  Premonstrants  in  Luce.  After  his  ordi- 
nation Diviss  was  appointed  professor  of  natural 
pl:il.  scphy  in  Luce,  and  distinguished  himself  before 
his  classes  in  physics  by  experiments  and  demonstra- 
tions, showing  the  pupils  not  only  the  theories,  but 
acnial  facts.  After  the  lapse  of  one  year  he  lectured 
at  the  university  in  Salzburg,  and  remained  there  in 
constant  study  and  research  until  173.1,  when  he 
received  the  title  of  doctor  of  theology.  Later  he 
was  sent  to  preach  to  his  countrymen  at  the  small 
village  of  Primetice,  near  Znojmo,  and,  having  not 
very  much  to  do  as  a  priest,  he  again  resumed  his 
studies,  researches  and  experiments,  and  found  leisure 
to  pursue  his  scientific  investigations  with  electricity. 
In  1741  he  was  appointed  as  the  superior  of  the  In- 
stitute for  priests  in  Luce,  on  account  of  the  war 
with  Prussia,  but  after  the  war  he  at  once  returned 
to  his  little  village  to  prove  beyond  the  doubt  "that 
the  electrical  stream,  not  being  exactly  a  fluid,  was 
identical   with  the   lightning." 


Emperor  Francis,  being  very  enthusiastic  about  all 
discoveries  in  phy.sics,  called  Diviss  to  Vienna,  and 
asked  him  to  repeat  all  his  experiments  and  discov- 
eries with  electricity,  before  him,  his  suite  and  the 
Empress  ilaria  Theresa.     Both  the  emperor  and  the 
empress  gave  Diviss  gold  medals  for  his  work  and 
distinguished  efforts.     To  show  his  ability,  we  may 
narrate   the   story   of  Father   Francis,   who   tried  to 
give   Diviss    some    illustrations    of   his    experiments. 
Diviss  at  once  grasped  the  opportunity  to  demonstrate 
his  resuhs,  and,  with  the  quickly  conceived  idea  of 
an  effective  experitiient,  he  concealed  a  few  iron  nails 
in  his  abundant  hair.     Bending  his  head  toward  the 
electrical  machine,  as  the  story  goes,  he  took  up  the 
whole  stream  of  the  electricity,  which  went  through 
his  body  to  the  ground.     Franklin  had  his  kite,  Diviss 
his  own   body   in  experimentation  in  the  same   line 
and  for  the   same    purpose,  both    not    knowing    of 
each    other.     Franklin's    renown     was     spread     over 
the  whole  civilized  world,  and  honors  were  heaped 
upon  him  by  the  various  learned  societies  of  Eu- 
rope.    Diviss    wrote   an   article    showing   how    to 
grasp  at  the  lightning  from  the  clouds    and  bring 
it    through    suitable     pointed    conductors    to    the 
ground.     This  was  done  in   1753,  when  Richman 


LIGHTNING    ROD    BUILT    BY    DIVISS    IN    I754. 

in  St.  Petersburg  was  killed  by  lightning  in  experi- 
mentation. This  article  was  sent  to  the  German 
Academy  in  Berlin,  as  before,  but  without  response. 

Diviss'  lightning-rod,  built  June  15,  1754,  was  con- 
structed in  the  following  way :  An  iron  rod  four 
centimeters  in  thickness  and  about  24  yards  high, 
was  provided  at  the  upper  part  with  four  horizontal 
arms,  made  out  of  iron  also.  (See  cut.)  These  had 
again  smaller  arms  at  their  ends  with  little  boxes 
covered  with  iron  plates  and  having  at  the  edges 
many  iron  nails  pointing  toward  the  sky.  There 
were  12  boxes,  each  with  zy  nails.  The  main  iron 
rod  was  fastened  to  a  heavy  pole  of  wood,  but  there 
was  a  complete  connection  with  iron  chains  from 
the  iron  pole  down  to  the  ground.  On  the  main 
rod,  under  the  topmost  point,  was  a  little  windmill 
to  chase  the  birds  away  from  the  apparatus.  The 
effect  of  all  the  324  nails  during  an  electric  storm 
was  striking.  The  lightning  was  divided,  the  sparks 
showing  beautifully  on  all  the  points  of  the  nails, 
acting  as  conductors.  After  the  lapse  of  a  few 
hours,  when  Diviss  had  completed  his  first  lightning 
rod,  the  expected  storm  came  up,  and  the  discoverer 
had  the  pleasure  to  w^atch,  with  many  people  around. 
his  achievement.  He  wrote  about  it  to  a  German 
paper  in  Prague,  wrote  again  to  Berlin  and  Vienna, 
but  with  the  same  sad  result,  being  laughed  at  all 
around.  His  friend  and  old  teacher,  Marci,  told 
him  to  have  done  with  such  nonsense,  and  gave  him 
this  terrible  warning  in  his  letter  of  advice:  "Blas- 
phemant  qu^  ignorant." 

When,  in  1756.  there  was  a  very  dry  and  hot  sum- 
mer, the  farmers  in  the  vicinity  of  Primetice  were 
of  the  opinion  that  the  lightning  rod  of  Diviss  was 
altogether  to  blame  for  the  drought,  and  destroyed 
the  apparatus,  with  the  sanction  of  the  government. 
Diviss  took  the  pieces  and  sent  them  to  Bruk,  where 
even  now  the  first  lightning  rod  can  be  seen  and 
examined  at  the  museum  of  that  place.  He  was 
greatly  cast  down  by  this  occurrence ;  he  stopped  all 
the    scientific    correspondence    which     he     had    wit! 


others:  and  there  ensued  the  remarkable  spectacle 
of  a  cultivated  mind,  with  a  vivid  imagination,  with 
all  its  therapeutical  studies  of  electricity  and  possi- 
bilities, lying  dormant.  He  laid  his  all  on  the  steps 
of  the  altar  of  his  country. 

.\t  one  time,  trying  to  relieve  the  suffering  of  sci- 
atica with  the  electrical  stream,  as  he  called  it,  Diviss 
devised  an  apparatus  which  he  called  denysdor,  show- 
ing that  he  was  a  man  of  benevolent  mind  with  in- 
tense desire  to  promote  the  well-being  of  his  fellow 
men. 

The  works  of  this  man  did  not  receive  the  recogni- 
tion of  the  so-called  authorities  of  that  time.  Let 
us  give  him  the  recognition  now,  without  authority, 
but  without  prejudice.  Diviss  died  in  peace  on  De- 
cember 21,  1765.  His  name  is  not  in  encyclopedias; 
it  is  not  always  mentioned  in  the  scientific  and 
historical  essays,  but  nevertheless  it  should  not  be 
forgotten.  (See  further  "Kronika  Prace,"  by  Po- 
korny  of  Prague.) 


Electrical  Jurors  of  Award  at  St.  Louis. 

Following  is  a  list  of  the  names  of  the  domestic 
jurors  in  the  Electricity  Section  of  the  Intcrnatioral 
Jury  of  Awards  of  the  Louisiana  Purchase  Exposi- 
tion at  St.  Louis : 

Group  67.    Machines  for  Gciicraliiig  and  Using  Elec- 
tricity.— 

W.  V.  N.  Powelson,  assistant  general  manager, 
ITnion  Electric  Light  and  Power  Company,  St.  Louis. 

H.  B.  Smith,  professor  electrical  engineering, 
Worcester  Polytechnic   Institute,   Worcester    Mass. 

M.  H._  Geriy,  chief  engineer  of  Missouri  Liver 
Power  Company,  long-distance  transmission  plant, 
Canyon   Ferry,  Mont. 

O.  T.  Crosby,  consulting  electrical  engineer.  New 
York  city. 

C.  W.  Wason,  president,  Cleveland,  Painesviile  and 
Eastern    electric    railway,    Qeveland,    Ohio. 

J.  P.  Jackson,  professor  electrical  engineering, 
Pennsylvania   State  College,   State  College,  Pa. 

G.  F.  Baum,  professor  electrical  engineering,  Stan- 
ford University,  Cal. 

P.  O.  Keilholtz,  general  manager,  United  Electric 
Light  and  Power  Company,  Baltimore,  Md. 

£.  P.  Roberts,  consulting  electrical  engineer,  Cleve- 
land, Ohio.  (Formerly  professor  of  electrical  engi- 
neering, Cornell  University.) 

R.  B.  Owens,  professor  electrical  engineering,  Mc- 
Gill  University,  Montreal,  Canada. 

G.  F.  Sever,  professor  electrical  engineering,  Co- 
lumbia LIniversity,   New  York  city. 

J.  W.  Esterline,  assistant  professor  electrical  engi- 
neering, Purdue  University,  Lafayette,  Ind. 

H.  H.  Norris,  assistant  professor  electrical  engi- 
neering, Cornell  University,  Ithaca,  N.  Y. 

Group  68.    Electrochemistry. — 

Carl  Hering,  consulting  electrical  engineer,  Phila- 
delphia, Pa. 

Dr.  Samuel  Sheldon,  professor  electrical  engineer- 
ing. Brooklyn  Polytechnic  Institute,  Brooklyn,  N.  Y. 

C.  F.  Burgess,  professor  electrical  engineering. 
University  of  Wisconsin,  Madison,  Wis. 

Group  6g.     Electric  Lighting. — 

F.  E.  Drake,  president  Lanyon  Zinc  Company,  St. 
Louis. 

E.  L.  Nichols,  professor  physics,  Cornell  Univer- 
sity, Ithaca,  N.  Y. 

Paul  Anderson,  professor  electrical  and  mechanical 
engineering,  Kentucky  State  College,  Lexington,  Ky. 

G.  D.  Shepardson,  professor  electrical  engineering. 
University  of  Minnesota,  Minneapolis,  Minn. 

C.  A.  Adams,  professor  electrical  engineering.  Har- 
vard LTniversit>',  Cambridge,  Mass. 
Henry  Floy,  consulting  engineer.  New  York  city. 

B.  V.  Swenson,  assistant  professor  electrical  engi- 
neering,  LTniversity   of  Wisconsin.   Madison,   Wis. 

Warren  E.  Weinsheimer,  Chicago. 

Group   yo.     Telephony  and   Telegraphy. — 

A.  E.  Kennelly,  professor  electrical  engineering. 
Harvard   University,   Cambridge,   Mass. 

W.  J.  Hammer,  consulting  electrical  engineer.  New 
York  city. 

F.  B.  Herzog,  New  York  city. 

J.  C.  Kelsey,  professor  telephone  engineering.  Pur- 
due  University,    Lafayette,    Ind. 

A.  S.  Langsdorf,  professor  electrical  engineering, 
Washington  University,  St.  Louis. 

Group   71.     Various  AppUcaiions  of  Electricity. — 

C.  R.  Cross,  professor  physics,  Massachusetts  In- 
stitute of  Technology,  Boston,  Mass 

Dr.  William  J.  Morton,  New  York  city. 

E.  E.  Rosa,  Bureau  of  Standards,  Washington, 
D.  C. 

Lieut-Col.  Samuel  Reber,  United  States  Army, 
\\-as!iington,  D.  C. 

F.  :\.  Wolff,  professor  physics  and  electrical  engi- 
neering.   Columbian    University,    Washington,   D.    C. 

Frederic  Bedell,  assistant  professor  physics,  Cornell 
Universit}-,  Ithaca,  N.  Y. 

Captain  M.  C.  Buckey,  War  Department,  Washing- 
ton, D.  C. 

Dr.  K.  E.  Guthe,  Bureau  of  Standards,  Washing- 
ton. D.  C. 


174 


WESTERN     ELECTRICIAN 


September  3,   1904 


Entertainment  of  Foreign  Electrical 
Engineers. 

Before  starting  upon  the  "circular  tour"  which  has 
been  outlined  in  the  Western  Electrician  the  foreign 
electrical  visitors  to  the  International  Electrical  Con- 
gress will  be  cnlertaincd  at  a  banquet  given  by  the 
American  Institute  at  the  Waldorf-Astoria  in  New 
York  on  September  5lh.  The  English  engineers  will 
number  about  100  members,  with  ladies,  and  .-i  piirty 
of  over  40  officers  and  members  of  the  .'Vssociazione 
Ellcttrotecnica  Italiana  will  be  present,  besides  other 
foreign  electrical  engineers  en  route  to  St.  Louis. 
The  "circular  tour"  will  be  the  only  excursion  to 
St.  Louis,  as  it  has  been  found  inexpedient  to  or- 
ganize a  trip  direct  from  New  VcrU 

Immediately  after  leaving  Niagara  Falls  each  mem- 
ber of  the  party  will  be  presented  with  a  formal 
invitation  to  be  the  guest  of  the  local  reception 
committee  of  the  Institute  while  in  Chicago,  to- 
gether with  a  programme  of  the  Chicago  events, 
printed  in  pamphlet  form,  and  an  electrical  hand- 
book  of    Chicago. 

.Arriving  in  Chicago  at  the  Illinois  Central  Depot, 
at  7  :.io  a.  m.  September  lOth.  the  visitiiig  engineers 
and  their  ladies  will  be  conveyed  immediately  to  the 
.■Vuditorium  .Annex,  where  the  entire  parlor  floor 
has  been  reserved  for  their  exclusive  use. 

The  general  four  for  the  forenoon  will  include  a 
visit  to  points  of  particular  interest  to  electricil  engi- 
neers. All  persons  desiring  to  join  this  tour  will 
leave  the  Michigan  .Avenue  entrance  of  the  Audi- 
torium Anne.x  at  9  a.  m.  The  party  will  proceed 
first  to  the  Fisk  Street  station  of  the  Commonwealth 
Electric  Company,  .\fter  an  inspection  of  about  one 
hour,  the  party  will  travel  past  the  Western  Electric 
Company's  factories  and  one  of  the  Chicago  Edison 
Company's  distributing  sub-stations,  to  the  Chicago 
Telephone  Company's  building  at  Washington  and 
Franklin  Streets,  where  an  inspection  of  the  main 
cxchansje  will  be  made. 

Special  tours  to  points  of  particular  interest  to 
parties  of  three  or  four  or  to  individuals  will  be 
arranged  for. 

Luncheon  will  be  served  at  the  Auditorium  Annex 
from  I  to  2:30  p.  m.  The  general  tour  for  the  after- 
noon will  consist  of  a  short  cruise  on  Lake  Michigan 
on  board  the  V.  S.  S.  Dorothea  along  the  west  shore 
of  Lake  Michigan,  giving  an  excellent  view  of 
the  city,  its  water  front  and  lakeshore  drives.  All 
persons  desiring  to  join  this  tour  will  leave  the 
Michigan  Avenue  entrance  of  the  Auditorium  An- 
nex at  3  p.  m.  sharp,  and  be  conveyed  by  buses  to 
the  Chicago  Yacht  Club,  where  they  will  be  taken 
on  lx>ard  the  ship.  Aitev  the  cruise  the  party  will 
land  at  the  same  place  and  be  conveyed  back  to 
the  .^nnex  bv  buses  arriving  at  about  7:30  p.  m. 

The  special  tour  of  the  afternoon  will  consist  of 
an  automobile  trip  through  the  South  Side  park  sys- 
tem. All  persons  desiring  to  ioin  this  special  tour 
will  enter  automobiles  at  the  Michigan  Avenue  en- 
trance of  the  Annex  at  3  p.  m.  and  return  about 
7:.TO  p.  m. 

The  local  receotion  committee  for  Chicago  con- 
sists of  the  following-named  gentlemen :  Samuel 
Insull.  chairman  :  H.  M.  Brinckerhoff.  H.  S.  Carhart, 
George  .'\.  Damon.  C.  E.  Freeman,  Louis  A.  Fer- 
OTison.  T.  P.  Gaylord,  A.  S.  Hihhard.  Marcellus 
Hopkins.  D.  C."  Jackson,  George  W.  Jackson,  Peter 
Junkcrsfeld.  W.  A.  Kreidler.  Richard  McCulloch.  E. 
J.  Nallv.  S.  G.  Nciler.  E.  C.  Noe.  Frederick  Sar- 
gent. C.  E.  Scribner.  B.  E.  Sunny,  F.  H.  Tubbs, 
A.   L.  Tucker,   P.   B.   Woodworth. 


Northwestern    and    Municipal    Associa- 
tions at  St.  Louis. 

The  Northwestern  Electrical  Association,  which 
will  meet  in  St.  Louis  on  September  13th  to  i6th, 
will  have  headquarters  at  the  Forest  Park  University 
Hotel.  .Arrangements  have  Ix^en  made  for  all  those 
from  the  Northwest  who  will  attend  to  connect  with 
the  special  Chicago  and  .Alton  train,  which  will  leave 
Chicago  at  11:25  a.  in.  on  September  12th.  A  rate 
of  one  cent  a  mile  for  coach  tickets,  with  seven  days' 
limit,  has  been  secured  from  all  points.  A  rate  of 
I  1-5  fare  for  15-day  tickets  will  be  given.  A  special 
car  will  he  provided  at  Milwaukee  on  the  inorning 
of  September  I2lii  by  the  Chicago,  Milwaukee  and 
St.  Paul  if  a  sufficient  number  is  present.  President 
Grover  requests  all  those  who  expect  to  attend  to 
notify  him  at  once  at  Fond  du  Lac,  Wis.,  so  that 
provision  can  be  made  for  hotel  accominodations. 

The  International  Association  of  Municipal  Elec- 
tricians will  hold  its  convention  in  St.  Louis  on  Sep- 
tember I2th  and  13th.  The  Grand  View  Fraternal 
Hotel,  situated  conveniently  to  the  south  side  of  the 
exposition  grounds,  has  been  selected  as  official  head- 
quarters. Members  should  notify  the  management 
of  the  hotel  at  once  if  they  wish  to  have  rooms 
reserved.  The  association  has  selected  three  dele- 
gates to  represent  it  at  the  International  Electrical 
Congress  and  on  September  15th  a  joint  session  of 
the  association  with  Section  G  of  the  congress  will 
Ijc  held. 


A  meteor  or  large  aerolite  taking  a  northerly  di- 
rection struck  the  earth  somewhere  near  Concord 
Station,  35  miles  east  of  Mcadville,  Pa,,  on  the  line 
of  the  Erie  railway,  a  few  nights  ago.  A  terrific 
explosion  accompanied  the  impact  with  the  earth, 
followed  by  a  high  wind,  lasting  15  seconds.  The 
explosion  is  said  to  have  shook  the  buildings  in  Titus- 
ville,  20  miles  away. 


Franchise    of    the    New     York,     West- 
chester  and    Boston    Railway 
Company. 

The  franchise  just  granted  to  the  New  York,  West- 
chester and  Boston  railway  by  the  city  of  New  York 
for  the  privilege  of  operating  a  four-track  electric 
line  within  the  city  limits  in  the  Borough  of  the 
Bronx,  contains  a  number  of  provisions  interesting 
to  electrical  engineers.  The  line  is  to  be  considered 
in  all  respects  as  a  modern  electric  railroad.  Fol- 
lowing is  an  abstract  of  all  the  sections  of  the  grant: 

1.  -Authority  to  cross  streets,  and  to  construct  and 
operate  a  "four-track  railway,  with  all  connections, 
turnouts,  switches  and  cross-overs  necessary  for  the 
.  .  .  operation  of  said  railway,  by  means  of  elec- 
tricity ...  in,  upon,  and  across  the  following- 
named     streets,     .      .      .     and     such     other     streets 

as  it  may  be  necessary  to  cross  in  order  to 
make  connections  with  any  other  railway  within  1,000 
feet  of  said  routes.     .     ." 

2.  Maps  to  be  filed  and  railroad  law  to  be  com- 
plied with.  The  franchise  to  be  for  25  years,  with 
renewal  at  fair  valuation,  said  valuation  not  to  in- 
clude "any  valuation  derived  from  the  ownership, 
operation  or  control  of  any  other  railroad."  Notice 
of  renewal  in  24th  year.  Disinterested  appraisers 
(not  arbitrators)  to  be  appointed. 

The  company  to  pay  $8,000  per  annum  for  the  first 
10  years,  and  $16,000  for  the  next  15;  and  40  cents 
and  80  cents,  respectively,  per  annum  per  linear  foot 
of  single  track  on  the  public  streets.  Renewal  terms 
to  be  not  less  than  the  sum  payable  in  the  twenty- 
fifth  year. 

The  franchise  not  to  be  sublet  in  whole  or. in  part 
without  consent,  and  the  assignees  and  lessees  to  be 
responsible  for  the  above  payments,  etc.,  as  well  as 
the  purchaser  under  a  foreclosure.  The  mortgagor 
not  responsible. 

No  grade  crossings.  Viaducts  at  least  16  feet 
above  the  crown  of  the  road,  and  heads  of  tunnels 
at  least  four  feet  below. 

Superstructures  of  75  feet  or  less  to  be  of  a  single 
span,  and  not  more  than  60  feet  wide.  Structures 
shall  be  of  steel,  concrete  or  masonry. 

The  roadbed  shall  be  ballasted  with  either  blast- 
furnace slag  or  broken  trap  rock.  No  dirt,  sand, 
gravel   or  cinders. 

Roadbed  shall  be  watered  daily  when  the  tempera- 
ture is  above  35°  Fahrenheit.     Penalty,  $50  a  day. 

Track  to  be  fenced  throughout. 

At  least  10  stations  on  the  main  line  and  three 
on  the  branch  w^ithin  the  city  litnits. 

The  railway  to  be  "operated  by  electrical  power, 
except  the  overhead-trolley  system,  or  any  other  me- 
chanical motive  power  that  may  be  lawfully  employed 
upon  the  same,  except  locomotive  steam  power." 
Steam  may  be  used  for  shunting  and  switching  when 
specifically  consented  to  by  the  city. 

All  power  wires  must  be  in  conduits,  and  the  con- 
duits shall  be  made  to  carry  three  cables  for  the 
use  of  the  police,  fire  and  ambulance  services  of  the 
city,  without  charge. 

The  cornpany  shall  not  have  power  wires,  except 
for  the  operation  of  its  railway. 

At  least  60  trains  a  day  each  way.  with  a  maximum 
of  30  minutes'  headway.  During  first  five  years  not 
essential  to  run  trains  between  i  a.  m.  and  4  a.  m. 
unless  so  ordered  after  public  inquiry. 

Cars  shall  be  heated  when  the  temperature  is  below 
50°  Fahrenheit.     Penalty,  $50  each  car  per  day. 

Cars  to  be  vestibuled  and  adequately  lighted. 

The  fare  shall  not  exceed  five  cents  for  a  continu- 
ous ride  within  the  city  limits.  Freight  rates  shall  be 
"reasonable,"  and  when  fixed,  after  discussion,  shall 
be  binding  on  the  company. 

No  precedents  shall  be  based  on  the  terms  of  this 
franchise. 

Letter  carriers,  policemen  and  firemen  in  uniform 
shall  travel  free. 

The  city  shall  supervise  the  construction  and  op- 
eration of  the  road. 

3.  Forfeiture  of  grant  in  case  of  failure  to  reinedy 
violations   after   10  days'  notice. 

4.  This  franchise  does  not  confer  a  monopoly  along 
its   route. 

5.  Construction  to  be  commenced  within  one  year, 
and  the  main  line  from  city  limits  to  Westchester 
Avenue  shall  be  completed  within  five  years.  At 
least  $1,000,000  shall  be  expended  on  construction 
within  two  years.  Accounts  rnust  be  audited.  The 
entire  route  to  be  completed  within  seven  years. 
Failure  to  complete  the  main  line  subject  to  penalties 
(not  specified).     Extension  of  tiine  may  be  granted. 

6.  The  company  liable  for  damage  to  private  prop- 
erty. 

7.  Certain  specified  portions  of  the  right-of-way 
shall  be  ceded  to  the  city  without  cost,  subject  to 
the  company's  easement,  if  the  city  determines  to 
make  new  streets. 

8.  If  the  city  makes  new  streets  other  than  as 
above,  the  company  shall  pay  rentals  per  foot  as 
above  mentioned. 

9.  The  cost  of  changes  to  superstructure  conse- 
quent upon  the  act  of  the  city  to  be  divided  between 
the  company  and  the  city.  (Nothing  said  about 
changes  affecting  tunnels.) 

10.  If  the  city  alters  its  street  plan  on  account  of 
the  location  of  the  railway,  the  company  shall  ac- 
quire, at  its  own  expense,  such  additional  streets 
that  Ix)und  its  right-of-way. 

11.  The  company  shall  bear  the  cost  of  allering 
sewers,  etc. 

12.  Ordinary    street    traffic    shall    not    be    substan- 


tially interfered  with  during  construction,  and  streets 
must  be  restored  within  a  reasonable  time. 

13.  No  advertising,  except  in  the  interior  of  the 
cars  and  stations.     Penalty,  $50  a  day. 

14.  Deposit  of  $20,000  as  security  for  annual  pay- 
ments. 

15.  Daily  penalty  of  $250  for  failure  to  gi\e  effi- 
cient public  service,  or  to  maintain  crossings  in  good 
condition. 

16.  The  company  shall  accept  the  ordinance  within 
10  days. 

17.  The  ordinance  takes  effect  immediately. 

The  ordinance  was  passed  by  the  Board  of  Alder- 
men on  July  26th. 


Standard  for  Checking  Service  Meters. 

Wattmeters  when  properly  tested  are  checked 
under  different  loads,  from  one-fiftieth  to  1%  times 
their  rated  full-load  capacity,  and  the  range  thus 
covered  so  greatly  exceeds  that  of  the  portable  stand- 
ard instruments  in  general  use  that  ordinarily  three 
of  these  standards  are  required  to  check  one  service 
nieter.  In  the  scale  of  the  ordinary  portable  check- 
ing instruments  the  divisions  grow  narrower  as  the 
ends  are  approached,  and  the  first  and  last  divisions 
are  little  if  any  wider  than  the  indicating  pointer  or 
the  lines  between  the  divisions,  while  the  proportion 
represented  by  each  division  may  be  greatly  in- 
creased, making  it  almost  impossible  to  read  the 
indications  accurately. 

To  facilitate  rapid  checking  of  integrating  watt- 
meters and  to  insure  accurate  results  the  Westing- 
house  Electric  and  Manufacturing  Company  has  de- 
signed a  special  precision  wattmeter.  It  has  the 
same  .general  characteristics  of  high  accuracy,  free- 
dom from  influences  of  external  fields,  the  close- 
ness with  which  observations  may  be  made,  and 
ease  of  manipulation  of  the  other  Westinghouse  in- 
struments of  precision,  and  has  a  special  provision 
by  which  connections  may  be  made  for  three  differ- 
ent currents,  of  five,  20  and  100  amperes  maximum 
capacity,  respectively.  The  Precision  resistance  or 
multiplieris  used  in  connection  with  this  instrument, 
which,  with  resistance  in  circuit  suitable  for  100 
volts,  will  measure  accurately  quantities  of  from 
TO  to  10.000  watts,  and  proportionate  amounts  at 
other  voltages. 

This  instrument  is  easily  manipulated.  The  con- 
struction of  the  binding  posts  facilitates  making 
quick  connections  and  insures  good  contact.  When 
current  is  passed  through  the  circuits  the  sight  wire 
moves  to  the  right  and  is  brought  back  to  zero  by 
turning  to  the  left  a  central  knob,  which  moves  a 
vernier  head  along  the  scale.  A  fine  adiustment  is 
obtained  by  a  knob  at  the  side.  Readings  are  made 
in  tenths  of  a  division  without  estimation,  giving,  in 
the  instrument  shown.  2,000  readable  deflections  on 
a  five-inch  circular  scale. 

In  designing  this  instrument  the  intent  has  been 
to  provide  a  single  checking  standard  that  will  cover 
the  entire  range  of  all  the  service  wattmeters  used 
in  the  ordinary  installation,  and  thus  to  avoid  the 
use  of  several  standards  with  the  accompanying  dis- 
advantages   and    inconvenience    in   handling. 


World's  Fair  Visitors  of  Last  Week. 

.Among  those  registered  last  week  at  the  booth  of 
the  Western  Electrician  in  Electricity  Building  at 
the  .St.  Louis  Exposition  were  the  following-named: 
William  L.  O'Connell.  Buffalo.  N.  Y. ;  Eugene  L. 
Mulfat.  Detroit.  Mich.:  J.  W.  Rodgers.  Cincinnati. 
Ohio:  T.  M,  Shcdd,  Norton,  Kan.;  W.  G.  Conger, 
Harrisonville,  Mo. ;  William  F.  Rasche.  Milwaukee. 
Wis. :  A.  H.  Cain.  Roadhouse.  III. ;  Thomas  Hamil. 
Fredericktown.  Mo.:  E.  H.  Cobb,  Wellston,  Ohio; 
E.  B.  Rouse.  Sullivan.  Ind. :  Aid  Ludlow,  Denevaux, 
Mich. ;  Oscar  Blvkes,  Springport,  Mich. ;  Guy  Cook, 
Andover,  Ohio;  E.  J.  Pratt.  Philadelphia.  Pa.;  Ed- 
gar Hochstetler.  Labetha.  Kan. ;  Wood  Pitts,  Austin, 
Texas;  C.  C.  Doolin.  FuUon,  Mo.;  E.  A.  Ekem. 
exhibit  of  Ontario  Power  Company,  St.  Louis;  J. 
W.  Clear.  Girard.  111.;  R.  W.  Beaty,  Galveston, 
Texas;  E  B.  Crabb,  Chicago:  C.  A.  Fistcr.  St. 
Charles.  Mo.;  W.  D.  Boyle.  St.  Louis:  B.  H.  Wilson; 
Frank  R.  Schmidt.  Ferguson,  Mo.;  J.  Sharenberger, 
Nashville,  Tenn. ;  B.  F.  B.  Sewell,  Chrome,  N.  J.; 
L.   E.   Frank,  Buffalo,   N.  Y 


Typewriter  Said  to  Be  Actuated  by 
the  Spoken  Word. 

Joseph  iA.  McCall  of  Cincinnati  says  that  he  has 
in\'ented  an  electrical  attachment  for  a  typewriter 
that  will  make  it  possible  for  the  machine  to  record 
words  that  are  spoken  into  a  receiver.  The  descrip- 
tion of  the  apparatus  is  not  very  lucid,  and  whether 
the  scheme  is  more  than  a  visionary  one  is  doubtful. 
.Any  language,  it  is  asserted,  may  be  used.  The 
insirnment  is  made  sensitive  to  2,500  words,  which 
is  about  the  ordinary  vocabulary  used.  The  word 
spoken  into  the  receiver  "acts  as  a  key  on  a  small 
copper  disk,  and  this  in  turn  actuates  the  letters  that 
make  up  the  word."  There  are  as  many  of  these 
disks  in  the  machine  as  there  are  words  to  be  used, 
in  this  case  2,500.  The  impression  is  first  made  on 
paper  in  small  pinholes,  something  on  the  style  of 
mechanical  piano  players.  The  record  comes  ^  in 
contact  with  small  copper  points,  which,  passing 
through  the  holes,  close  an  electrical  circuit  so  ar- 
ranged as- to  work  the  proper  keys  of  the  typewriter. 
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Edison's  Apparatus   for  Vacuously    De- 
positing   Metals. 

The  deposition  of  a  minutely  thin  film  of  vaporized 
metal  upon  an  object,  to  act  as  a  foundation  for 
a  heavier  electroplated  deposit,  is  often  found  de- 
sirable in  different  kinds  of  work,  particularly  for 
depositing  a  thin  film  of  metal  on  phonograph  rec- 
ords. This  is  done  in  order  that  a  matrix  or  mold 
of  the  record  may  be  secured.  Thomas  A.  Edison 
has  recently  secured  a  patent  for  an  apparatus  \vhich 
allows  of  several  records  being  coated  at  once  in  a 
vacuum  chamber  by  means  of  an  electric  discharge. 

It  has  been  found  in  the  practical  operation  of  the 
process  that  if  the  electrical  discharge  is  maintained 
continuously  between  the  metallic  electrodes,  and 
particularly  if  the  latter  are  very  thin,  as  is  pref- 
erable, the  electrodes  become  objectionably  heated  and 
may  in  lime  actually  melt,  so  as  to  destroy  their  utility. 
This  objection  could,  of  course,  be  overcome  by 
periodically  interrupting  the  current,  so  as  to  permit 
the  electrodes  to  cool ;  but,  as  it  is  preferable  that 
the  induction  coil  and  other  electrical  apparatus,  as 
well  as  the  mechanical  and  magnetic  appliances, 
should  operate  continuous!}',  the  desired  result  is 
secured  by  employing  a  pair  of  exhausted  chambers 
in  which  the  depositing  takes  place  alternately. 
During  the  time  that  metal  is  being  deposited  on  the 
object  or  objects  in  one  chamber  the  electrodes  of 
the  other  chamber  are  permitted  to  cool. 

The  accompanying  illustration  is  a  front  view  of 
the  apparatus.  The  base  is  provided  with  supports, 
on  which  are  mounted  tlie  base  plates  (3),  made, 
preferably,  of  glass.     Extending  up  through  the  base 


side  of  this  secondary  circuit  connects  with  the  switch 
(25)  through  the  clockwork  mechanism.  The  pri- 
mary circuit  (29)  of  the  induction  coil  is  connected 
in  nndtiple  with  the  source  of  supply  and  includes  a 
circuit-breaker.  In  operation  a  proper  vacuum  is 
created  in  the  two  chambers,  and  by  means  of  the 
switch  the  induction  coil  will  be  connected  alter- 
nately, first  with  the  electrodes  of  one  chamber  and 
then  with  the  electrodes  of  the  other  chamber.  The 
discharge  is  so  regulated  as  to  secure  between  the 
electrodes  a  silent  or  brush  discharge.  This  dis- 
charge causes  the  metal  composing  the  electrodes  to 
be  vaporized  and  deposited  on  the  objects.  The  mag- 
nets (21)  are  simultaneously  rotated,  so  as  to  rotate 
the  objects,  whereby  a  perfectly  uniform  film  will 
be   deposited. 


New  Members  of  the  Institute. 

Among  those  elected  to  associate  membership  in 
the  American  Institute  of  Electrical  Engineers  at  the 
directors'  meeting  in  New  York  on  August  17th  were 
the  following-named : 

H.  Allcock,  Manchester,  England;  J.  I.  Beggs, 
Milwaukee  Electric  Railway  and  Light  Company,  Mil- 
waukee, Wis.;  T.  W.  Bevan,  Sao  Paulo  Tramway, 
Light  and  Power  Company,  Sao  Paulo,  Brazil,  S.  A.; 
J.  F.  Card,  Three  Rivers  Electric  Company,  Three 
Rivers,  Mich. ;  Louis  Cassier,  Cassier's  Maga- 
zine, New  York  city:  H.  P.  Hill,  Bullock 
Electric  Manufacturing  Company,  St.  Louis,  Mo. ; 
A.  C.  Holtby,  S.  Newman  &  Co.,  Johannesburg. 
S.  A. ;  W.  Hoopes,  Pittsburg  Reduction  Com- 
pany, Pittsburg,  Pa. ;  Torsten  Holmgren,  Stock- 
holm,  Sweden;    S.   R.   Inch,   Missoula    Light    and 
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plates  are  glass  tubes,  carrj-ing  circuit  wires.  De- 
pending from  the  ends  of  Ijiese  conductors  are  elec- 
trodes, made  of  the  metal  which  is  to  be  deposited, 
and  preferably  in  the  form  of  thin  strips  of  foil. 
For  the  coating  of  the  phonograph  records  gold  is 
best,  owing  to  the  fact  that  it  may  be  highly  com- 
minuted and  also  because  of  its  non-oxidizable  char- 
acter. The  best  results  are  secured  and  the  most 
even  coating  obtained  when  the  electrodes  are  per- 
fectly flat. 

Mounted  on  the  plate  (3)  is  a  metal  rim,  within 
which  is  placed  a  glass  bell  or  jar  (9),  having  a 
flanged  lower  end  resting  on  the  plate.  A 'layer  of 
paraffin  or  similar  wax-like  sealing  material  in  molten 
condition  is  now  flowed  into  the  space  within  the 
rim,  so  as  to  make  a  perfectly  tight  joint.  Air  from 
within  the  glass  jar  is  exhausted  through  a  pipe 
(11),   connected  with  a  vacuum  pump. 

The  phonograph  record  or  other  object  carries  at 
its  top  a  guard  or  shield,  which  fits  within  the  top 
of  the  record  and  is  supported  thereby.  This  guard 
may  be  of  any  material,  brass  being  preferably 
used.  The  guard  receives  the  metal  which  would 
ordinarily  be  deposited  within  the  interior  of  the 
record,  and  when  made  of  brass  it  appears  to  d'^f.ect 
the  electrical  discharge  in  a  downward  direction 
against  or  toward  the  outer  surface  of  the  record. 
The  guard  thus  prevents  the  metal  from  depositing 
on  the  inside  of  the  object  and  causes  the  metal  to 
deposit  evenly  on  its  edge  with  a  clear  line  of 
demarcation,  so  as  to  permit  a  uniform  electroplating. 

ilounted  outside  of  each  of  the  vacuum  chambers 
is  a  magnet  ('21),  removably  carried  at  the  lower 
end  of  a  shaft,  mounted  in  the  bearing  (23)  and 
rotated  by  a  belt  wheel. 

In  order  to  operate  the  vacuum  chambers  alter- 
nately to  permit  the  electrodes  within  one  to  cool 
while  the  depositing  is  taking  place  in  the  other,  a 
switch  ('25)  is  used,  driven  by  a  clockwork  mech- 
anism (26)  and  making  contact  alternately  with 
contact  springs  (27),  These  springs  are  connected 
each  with  one.  of  the  electrodes  of  the  two  chambers, 
as  shown.  The  other  electrodes  (one  in  each  cham- 
ber) are  connected  to  one  side-  of  the  secondary 
circuit  (28)  of  an  ordinary  induction  coil.     The  other 


Water  Company,  Missoula,  Mont.;  A.  S.  Kalenborn, 
Puget     Sound     Power    Company,    Tacoma,    Wash. ; 

C.  J.  Kiefer,  Cincinnati,  Ohio;  A.  J.  Kohler,  Lynch- 
burg Traction  and  Light  Company,  Lynchburg,  Va. ; 
X.  A.  Kramer,  Magnolia  Electric  Light  and  Power 
Company,  Magnolia,  Miss.;  A.  S.  Lindstrom,  De- 
partment of  Electricity,  World's  Fair,  St.  Louis,  Mo. ; 
F.  W.  Linebaugh.  Ames  Municipal  Electric  Light  and 
Water  Works,  Ames,  Iowa ;  R.  E.  Martinez,  Abner 
Doble  Company',  San  Francisco,  Cal. ;  W.  N.  Mc- 
Ange,  Jr.,  Nansemond  Telephone  Company  and  At- 
lantic Coast  Construction  Company,  Sufi^olk,  Va. ; 
T.  L.  Morrill,  Bisbee  Improvement  Company',  Bisbee, 
Ariz.;  P.  T.  Owen,  Melbourne,  Australia;  E.  B. 
Paine,  Stetson  University,  De  Land,  Fla. :  J.  C. 
Parker.  Niagara  Construction'  Company,  Niagara 
Falls,  N.  Y. ;  A.  P.  Peck,  National  Electric  Com- 
pany, Milwaukee,  Wis. ;  G.  E.  Quinan,  Columbia 
Improvement  Company,  Electron,  Wash. ;  W.  E. 
Richards.  Toledo  Railways  and  Light  Company,  To- 
ledo, Ohio;  J.  A.  Scott,  Westinghouse  Electric  and 
Manufacturing  Company,  St.  Louis ;  J.  A.  Shaw, 
Montreal  Light,  Heat  and  Power  Company,  Montreal, 
Can. ;  A.  B.  Storms,  Iowa  State  College,  Ames,  Iowa/ 

D.  M.  Swink,  Durham  Traction  Company,  Durham, 
N.  C. ;  C.  E.  Warner,  Allegheny  County  Light  Com- 
pany, Pittsburg,  Pa. ;  Thorsten  von  Zweigbergk,  Dick, 
Kerr  &  Co.,  Southport,  England. 


Ohio   Men   to    Form    Express   Company 
for  Electric  Railways. 

An  effort  will  be  made  by  Columbus,  Ohio,  men  to 
organize  the  Interstate  Express  Company,  to  operate 
on  the  trolley  lines  throughout  the  state.  It  is  said 
that  the  officers  of  the  Scioto  Valley  Traction  Com- 
pany are  active  in  the  promotion  of  the  company,  and 
in  some  of  the  towns  business  men  are  circulating 
petitions  asking  the  patronage  of  citizens  for  the  light- 
freight  and  express  business.  The  headquarters  of 
the  company  are  to  be  in  Columbus,  and  it  is  said 
that  70  out  of  the  88  counties  in  the  state  can  now 
be  reached  by  it.  The  Northern  Ohio  roads  are 
already  operating  a  light-freight  and  express  business. 


Chicago  Street-railway  Situation. 

Further  negotiations  between  the  City  Council 
and  the  Chicago  City  Railway  Company  dealing  with 
the  franchise-extension  problem  depend  upon  the 
disposition  made  of  the  tentative  ordinance  prepared 
by  the  local  transportation  committee  of  the  council. 
It  is  probable  that  when  the  council  convenes  in 
October  the  ordinance  will  be  passed,  and  this  with- 
out the  referendum.  Advocates  of  immediate  mu- 
nicipal ownership  object  to  the  passage  of  the 
ordinance  without  popular  approval  and  declare  that 
they  could  show  a  majority  against  the  ordinance. 
As  the  time  is  short  and  the  expense  heavy,  it  is  not 
likely  that  a  petition  for  a  referendum  will  be  cir- 
culated. 

While  many  of  the  aldermen  elected  at  the  last 
city  election  pledged  themselves  to  a  referendum 
on  any  franchise  ordinances,  and  while  it  is  true 
that  the  voters  have  declared  for  immediate  municipal 
ownership,  yet  the  sentiment  of  the  council  in  favor- 
ing a  vote  on  the  ordinance  without  the  referendum 
is  not  arousing  the  storm  of  opposition  that  might 
be  expected.  When  the  voters  declared  for  immediate 
ownership  bj*  the  city  it  was  not  supposed  that  the 
railway  companies  would  be  able  to  substantiate 
any  of  their  99-year-act  claims.  Since  then  the  courts 
have  passed  upon  these  claims  and  instead  of  the 
terrninating,  as  assumed  at  that  time,  of  most  of 
the  important  franchises  on  July  30,  1903,  and  a  few 
extending  to  1912,  1913  and  1919,  the  street-car  com- 
panies have  been  given  possession  and  legal  rights 
on  certain  important  streets  up  to  1964.  To  gain 
municipal  ownership  by  an  attempt  to  prove  that 
these  rights  are  not  well  founded  would  require 
years  of  tedious  litigation  and  a  large  sum  of  money. 
In  the  meantime  the  railway  systems  would  not  be 
improved  by  the  companies  fighting  for  an  existence, 
and  in  the  end  should  the  city  be  successful  it  would 
be  compelled  to  pay  a  big  price  for  a  worn-out  prop- 
erty. When  the  court  decision  granting  the  com- 
panies certain  rights  under  the  99-year  act  was 
handed  down  the  whole  situation  changed  and  the 
question  at  once  became.  What  is  the  best  bargain 
that  can  be  struck  with  the  street-railway  companies 
for  the  purpose  of  terminating  their  possession  of 
the  streets?  The  present  tentative  ordinance,  which 
averages  up  all  grants,  makes  city  ownership  possible 
within  13  years  without  any  litigation,  secures  com- 
pensation to  the  city,  and  provides  for  the  recon- 
struction of  the  systems  along  the  most  modern  lines 
seems — at  first  blush,  at  least — to  be  a  good  bargain. 


Street-railway  Merger  in  Monterey, 
Mexico. 

It  is  announced  that  the  long-pending  deal  for 
the  sale  of  the  two  street-railway  systems  of  Mon- 
terey, Mexico,  to  an  American  syndicate  has  been 
consummated  and  that  the  new  owners  have  taken 
possession  of  the  two  properties.  The  purchasing 
syndicate  is  composed  of  Edward  F.  Walker,  C.  W. 
Reeve,  George  D:  Howell  and  others.  The  two 
systems  will  be  merged  and  operated  under  the  name 
of  the  Monterey  Electric  Street  Railway,  Light  and 
Power  Company.  It  is  understood  that  the  company 
will  also  take  over  the  valuable  concession  which 
Frank  H.  Dillon  and  E.  S.  Mackin  of  Monterey  ob- 
tained from  the  state  and  municipal  governments 
about  a  year  ago  for  the  sole  rights  to  construct 
and  operate  a  system  of  electric  tramways  from 
Monterey  to  different  suburban  towns.  The  two  ex- 
isting systems  were  known  as  the  Empresa  and 
Slayden  lines.  The  Empresa  system  embraced  14 
miles  of  track.  It  also  owns  a  blanket  franchise 
granted  it  by  the  city,  giving  it  the  sole  right  to 
occupy  all  streets  and  plazas  not  occupied  by  the 
Slayden  line.  The  Empresa  company  has  for  the 
last  seven  years  paid  an  annual  dividend  of  24  per 
cent,  on  a  capital  stock  of  $540,000.  The  new  own- 
ers of  the  consolidated  system  will  convert  the  sev- 
eral lines  into  electric  traction  and  make  many  other 
important  improvements.  They  will  be  in  the  mar- 
ket for  a  large  amount  of  machinery  and  construc- 
tion   material. 


What  Is  a  Run  of  Stone  ? 

A  Michigan  subscriber  of  the  Western  Electrician 
a.sks  the  following:  "Will  you  kindly  advise  us 
what  is  understood  to  be  the  amount  of  power  con- 
veyed by  a  'run  of  stone'?  You  are  undoubtedly 
aware  that  in  the  past  a  good  deal  of  property 
rights  in  waterpower  hare  been  conveyed  from  time 
to  time  under  the  description  of  so  many  'run  of 
French  buhr  millstone  and  the  necessary  machinery,' 
and  we  would  like  to  get  the  best  and  clearest 
statement  of  the  amount  of  power  which  engineers 
agree  on  as  being  covered  by  such  a  term." 

Perhaps  some  of  the  readers  of  the  Western  Elec- 
trician can  answer  this  question. 


Copper  Market. 


Dealings  in  copper  have  recently  increased  and  the 
demand  has  been  stimulated  by  attractive  prices  made 
by  several  sellers.  One  producer  of  Lake  copper 
lowered  the  price  of  his  product  last  month  to  12% 
cents  a  pound,  disposing  of  a  considerable  quantity. 
Electrolytic  has  sold  at  I2',4  cents  a  pound,  though 
some  sellers  have  stood  out  for  12%  cents  for  elec- 
trolytic wire  bars.  The  trend  of  events  points  to 
greater  consumption  and  prices  will  be  effected  per- 
haps more  next  year  than  this. 
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Ohio  Telephone  Notes. 

The  first  meeting  01  the  titih  district  of  the  Ohio 
Independent  Telephone  Association  was  held  at  the 
St.  Oiarles  Hotel  in  Hamilton  on  August  24th.  The 
n-:»nagcrs  and  officers  of  most  of  the  companies  in 
the  district  were  present.  A  meeting  was  also  held 
at  Alliance  a  few  days  ago  and  matters  concerning 
the  organization  were  discussed. 

The  Salem  Township  Rural  Telephone  Company, 
organized  some  time  ago.  will  connect  with  the  Co- 
lumbiana County  telephone  lines  at  Lcctonia.  The 
territory  is  being  developed. 

Wcrk  has  been  commenced  on  the  telephone  lines 
thai  will  connect  the  Pittsburg  and  Allegheny  tele- 
phone system  with  Wheeling,  W.  Va..  thus  giving 
the  United  Stales  Telephone  Company  a  line  to  the 
Hast 

Material  is  arriving  for  the  construction  of  the 
Central  Union  Telephone  Company's  plant  at  Paines- 
ville.  A  common-battery  multiple  system  will  be 
used.  . 

Improvements  will  be  made  by  the  Central  Union 
Telephone  Company  at  Youngstown,  where  nine 
miles  of  new  cable  will  be  put  in.  An  exchange 
will  also  be  installed  at  Lowellville  that  will  have 
free  sen-ice  with   Youngstown. 

Probate  Judge  Jones  of  Hamilton  has  decided 
that  the  Middlelown  Home  Telephone  Company  has 
a  right  to  maintain  an  action  against  the  city  of  Mid- 
dletowii.  through  which  it  seeks  a  franchise  in  that 
niunicipalitj'.  The  City  Council  failed  to  act  upon 
the  application  of  the  company  under  the  terms 
desired.  C. 


Telephone   News  from   the   Northwest. 

The  Albert  Lea  Telephone  Company  of  Albert  Lea. 
Minn.,  has  decided,  it  is  said,  to  discard  the  auto- 
matic system  and  replace  it  throughout  with  a  com- 
plete central-energ>'  system. 

The  storm  which  passed  through  the  Twin  Cities 
on  the  night  of  August  20th  wrecked  pole  lines  and 
w^ires  of  telephone  and  electric-light  and  telegraph 
companies.  The  telephone  systems  suffered  severely, 
as  entire  pole  lines  were  put  out  of  business.  The 
Northwestern  Telephone  Exchange  Company  esti- 
mates its  damage  in  a  rough  way  at  $40,000  to  $50,000. 
The  Twin  City  Telephone  Company  lost  a  great  many 
wires  and  lines.  Both  companies  called  in  road 
crews  from  the  country  to  get  their  systems  straight- 
ened out. 

The  Farmers*  Mutual  Telephone  Company  of  Cerro 
Gordo,  Minn.,  has  been  incorporated  with  a  capital 
stock  of  $20,000. 

The  Northwestern  Telephone  Exchange  Company 
announces  new  toll  rates  between  Winona,  Minn., 
and  the  Twin  Cities.  The  day  rate  is  25  cents  for 
three  minutes,  and  the  night  rate  15  cents. 

The  Black  Hawk  and  Grant  Township  Telephone 
Company  has  been  organized  at  Reinbeck,  Iowa. 
Fred   Schriber  is  president 

A  franchise  has  been  granted  at  Brewster.  Minn., 
to  the  Mfnnesota  Valley  Telephone  and  Telegraph 
Company. 

The  Badger  Telephone  and  Telegraph  Company 
will  have  its  new  toll  line  from  Racine,  Wis.,  to  La 
Crosse  completed  by  November  ist.  R. 


EXTENSIONS   AND    IMPROVEMENTS. 

M.  T.  Sherman  of  Joplin.  Mo.,  will  install  a  new 
telephone    sj'stcm    at   Jennings,    Okla. 

The  Mutual  Telephone  Company  of  Billings.  Mont.. 
will  build  telephone  lines  covering  most  of  Carbon 
County. 

A  movement  is  on  foot  to  build  a  telephone  line 
from  Whitmore,  Cal.,  to  Redding,  connecting  with 
the  Smiset  company  there. 

New  telephone  circuits  have  been  comoleted  from 
Wheeler,  N.  V..  to  Kanona  and  Prattsburg,  thus 
opening  up  a  new  agricultural  district. 

The  Granbur>-  (Texas)  telephone  exchange  and 
long-distance  lines  have  been  purchased  by  Walter 
Juliff  and  Earl  Cogdell.  The  new  owners  will  ex- 
tend the  line  from  Bluff  Dale  to  Stephenville,  Texas. 

The  Board  of  County  Commissioners  of  Victoria 
County,  Te.xas.  has  granted  a  franchise  to  citizens 
of  the  town  of  Victoria  and  of  Mission  Valley  for 
the  construction  of  a  telephone  line  between  the 
two   places. 

The  City  Council  of  EI  Paso,  Texas,  has  under 
consideration  an  application  from  R.  A.  Wooldridge 
and  C  F.  Wren  for  a  franchise  to  establish  a  new 
telephone  system  in  El  Paso.  Messrs.  Wooldridge 
and  Wren  agree  to  put  in  a  complete  system  at  a 
cost  of  not  less  than  $100,000. 

The  Southwestern  Telegraph  and  Telephone  Com- 
pany will  erect  two  exchanges  in  connection  with  its 
proposed  improvements  at  Dallas.  Texas,  one  at 
Oak  Cliff  and  the  other  at  F^ist  Dallas.  Plans  for 
the  former,  which  will  cost  $50,000.  are  now  being 
prepared.    J.    E.  Farnswortli  is  general  manager. 

C.  J.  Curtis.  J.  W.  Talbot,  Dr.  C.  C  Talbot  and 
others  have  formed  a  corporation  for  the  purpose  of 
conducting  a  public  telephone  system  at  Seaside, 
Ore.  Telephones  will  be  put  in  cottages  and  stores 
and  a  connection  made  with  the  line  to  .A.storia  and 
Portland.  Ore.  Tl  e  company  has  a  capital  stock 
of  Sio.ooo. 


Recent  Developments  in  Service  Meters 
for  Telephones. 

Inventors  are  still  hard  at  work  on  the  telephone 
service  meter,  and  much  ingenuity  is  shown  in  the 
devices  of  this  kind  which  are  patented  from  time 
to  time.  -Among  the  most  recent  of  the  inventions 
along  this  line  are  one  by  Charles  E.  Scribner  and 
Frank  R.  McBerty  of  Chicago,  and  another  by  James 
L.  McQuarrie  of  South  Orange.  N.  J.,  both  assigned 
to  the  Western  Electric  Company.  A  third  patent 
has  also  been  issued  to  Harold  D.  Stroud  of  Chicago 
and  assigned  by  him  to  the  National  Measured  Serv- 
ice Company  of  the  same  city.     The  following  de- 
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FIG.     1.       SER\'ICE    METERS    FOR    TELEPHONES. — APPARATUS 
OF    SCRIBNER    AND    m'bERTY. 

scriptions   give  an   idea  of  the   essential   features  of 
these   devices . 


The  apparatus  devised  by  Messrs.  Scribner  and 
]\IcBerty  includes  a  connection  register  of  the  gen- 
eral type  in  which  a- counting  train  is  actuated  by 
the  movement  of  the  armature  of  an  electromagnet, 
the  winding  of  the  magnet  being  included  in  a  cir- 
cuit with  a  source  of  current  and  means  for  con- 
trolling the  circuit.  The  magnet  is,  however,  pro- 
vided with  two  windings,  the  main  w'inding  being 
preferably  of  high  resistance  and  adapted  for  con- 
nection directly  in  the  operating  circuit  and  the 
auxiliarj'  winding  being  of  low  resistance  in  a  shunt 
about  the  high-resistance  winding.  The  shunt  is  con- 
trolled by  switch  contacts  closed  by  the  armature 
of  the  register  in  its  operation. 

Fig.  I  shows  a  telephone  line  extending  from  a 
sub-station  to  a  central-office  switchboard,  having 
at  the  sub-station  of  the  line  the  usual  telephonic 
and  signaling  apparatus,  with  a  switch-hook  con- 
trolling the  circuits,  and  at  the  central  office  the 
type  of  line-signaling  apparatus  which  characterizes 
the  so-called  "common-battery  relay  board." 

A  spring  jack  (a)  is  provided  for  the  telephone 
line,  the  spring  jack  having  two  line  springs,  con- 
nected, respectively,  with  the  limbs  of  the  line,  and 
a  third  contact  or  test  ring  (a"),  which  is  connected 
to  ground  by  a  conductor  through  the  winding  of 
the  cut-off  relay  (b).  The  main  winding  of  the 
connection  register  is,  in  the  system  shown,  of  high 
resistance,  preferably  500  ohms,  and  is  connected 
in  a  permanent  shunt  of  the  cut-off  relay  in  llie 
conductor  (3).  The  auxiliary  winding  (c')  of  the 
register  is  preferably  of  low  resistance  and  is  con- 
nected in  shunt  of  the  main  winding  (c').  The 
third  contact  of  the  operator's  answering  plug,  which 
engages  with  the  test  ring  (a"),  forms  the  terminal 
of  a  conductor  (4)  of  the  plug  circuit,  which  is 
connected  to  the  free  pole  of  a  grounded  baftery 
in  the  usual  manner.  A  super\-isory-signal  lamp 
(h)  and  a  resistance  are  included  in  this  conductor, 
so  that  unless  the  lamp  and  resistance  be  shuntcJ. 
as  heretofore  explained,  the  current  traversing  the 
conductor  (3)  will  be  insufficient  to  excite  the  con- 
nection register,  although  sufficient  to  cause  the  op- 
eration of  the  cut-off  relay   (b). 

A  shunt  conductor  (5)  is  provided  about  the  lamp 
(h)  and  resistance  (i),  with  a  switch  (k)  control- 
ling the  shunt.  This  shunt  conductor  contains  a 
responsive  device  of  low  resistance  which  will  serve 
to  indicate  the  operation  of  the  connection  register, 
being  unresponsive  when  the  current  in  the  circuit 
is  cut  down  by  the  high-resistance  winding  of  the 
connection  register,  but  being  adapted  to  respond 
when  the  high-resistance  winding  is  shunted  by  the 
low-resistance  winding   (c"). 

Another  responsive  device — that  is,  a  conneclir.n 
register — is  shown  in  parallel  with  the  lamp  (1).  -^o 
that  when  the  connection  register  (c)  is  operat.'d  the 
lamp  {1}  will  be  lighted  and  a  record  made  by  the 
register  (m).  The  central  office  operator  or  attend- 
ant brings  about  the  operation  of  the  service  meter 
(c)  by  closing  the  switch  (k)  upon  the  completion 
of  a  connection. 

The  windings  (c')  and  (c")  of  the  connection 
register  are  so  proportioned  to  one  another  and  to 
the  batterj'  and  the  devices  in  the  external  circuit 
that  when  the  .shunt  containing  the  winding  (c') 
is  c'osed  the  number  of  ampere-turns  around  the 
core  of  the  magnet  will  be  approximately  the  same 


as  before  the  closure  of  the  shunt.  To  so  propor- 
tion these  windings  in  any  given  case  is  simply  a 
question  of  engineering,  depending  upon  the  condi- 
tions met  with,  and  is  one  of  the  important  features 
of  the  invention.  If  the  winding  (c"),  instead  of 
being  wound  upon  the  magnet  core,  should  take 
the  form  of  a  mere  resistance,  the  chances  of  the 
connection  register  failing  to  operate  properly  would 
l)e  increased,  since  its  operation  is  dependent  upon 
a  mere  margin  of  current.  If,  for  example,  the  reg- 
ister in  clc)sing  the  shunt  about  its  high-resistance 
winding  should  decrease  the  ampere-turns  on  the 
magnet  to  such  an  extent  that  it  could  not  over- 
come the  tension  of  the  opposing  spring  attached  to 
the  armature,  the  annature  would  be  caused  to 
flutter  or  vibrate  instead  of  simply  moving  up  and 
staying  quietly  and   firmly   in  its  attracted  position. 


In  a  system  equipped  in  accordance  with  the  in- 
vention of  Mr.  McQuarrie.  the  subscriber  may  pur- 
chase a  certain  number  of  calls.  Eacli  call  will  be 
counted,  and  when  the  allotted  number  has  been 
made,  mechanism — such,  for  example,  as  a  signal 
transniiller— will  automatically  be  brought  into  ac- 
tion. 

At  the  subscriber's  station  a  counting  train  is 
adapted  to  be  advanced  step  by  step  by  a  pawl-and- 
ratchet  mechanism  actuated  by  a  manual  push-but- 
ton. A  gear  train  is  provided  in  association  with 
the  service  meter  to  be  advenced  step  by  step  as  the 
counting  train  is  advanced.  The  push-button  is  con- 
nected to  operate  a  lever,  which  carries  pawls  for 
advancing  the  counting  train  and  gear  train,  re- 
spectively. 

A  gong  is  provided,  in  association  w'ith  the  service 
meter,  with  a  tapper  for  striking  it.  The  tapper  is 
arranged  to  be  actuated  through  the  agency  of  a 
pawl,  which  is  in  position  to  he  moved  by  the  teeth 
of  the  ratchet  wheel  in  its  rotation.  Each  time  the 
button  is  pushed  in.  therefore,  the  counting  train  is 
advanced  one  step,  the  gnng  is  struck  to  sound  a 
signal,  and  the  gear  wheel  is  advanced  through  a 
certain    definite  arc. 

The  apparatus  may  be  associated  with  a  telephone 
line  in  the  manner  illustrated  in  Fig.  2.  The  service 
meter  is  intended  to  be  mounted  at  the  sub-station 
in  proximity  to  the  subscriber's  transmitting  tele- 
phone. A  buzzer  (m).  associated  with  the  service 
meter,  is  connected  serially  in  the  circuit  of  the 
telephone  line.  The  contacts  (gg')  control  a  nor- 
mally closed  shunt  or  short-circuit  (6)  around  the 
buzzer,  and  a  second  shunt  or  short-circuit  (7) 
around  the  buzzer  is  controlled  by  the  contact  springs 
(hh'). 

The  apparatus  at  the  central  office  is  of  the  usual 
type    and    needs    no    particular    description.     It    in- 


FIG.     2.      SERVICE    METERS    FOR    TELEPHONES. — M  QUARRIE 
SYSTEM. 

clf.des  the  usual  operator's  telephone,  which  is 
adi:pted  to  be  brought  into  circuit  w-ith  the  telephone 
lir>e  through  the  agency  of  a  plug  and  spring-ja*'k 
switch  and  the  usual  listening  key  (t'),  associated 
with  the  plug  circuit.  The  system  show"n  is  a  cen- 
tral-battcrv  system  in  which  the  source  of  current 
(s)  at  the  central  office  is  connected  in  a  bridge 
of  the  plug  circuit,  and  so  with  the  line  wdien  con- 
nection  is  made  therewith. 

In  the  operation  of  the  system  the  subscriber  is 
required  m.anually  to  operate  his  service  meter  'o 
icrord  each  call  nt  some  ^lage  in  th?  course  of  the 
connection,  usually  upon  the  response  of  the  called 
party.  When  the  service  meter  is  actuated,  the  gong 
:s  sounded,  which,  being  near,  the  transmitter,  is 
heard  in  the  operator's  telephone  at  the  central  office. 
The  operator,  after  directing  the  subscriber  to  push 
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the  button  of  his  service  meter,  knows  from  he.iriag 
the  sound  of  the  gong  in  her  telephone,  that  the 
registration  has  been  duly  made.  When  a  certain 
allotted  number  of  calls  have  been  registered— that 
is.  when  the  stud  (f).  carried  by  the  gear  wheel 
(e).  is  advanced  until  it  engages  the  spring  (g) — 
the  shunt  (6)  is  opened.  Now  when  the  button 
of  the  service  meter  is  pressed  both  shunts  (6  7  J 
will  be  opened  aixl  the  buzzer  (m)  will  be  included 
directly  in  the  circuit.  The  buzzer  being  tranversed 
by  current  will  rapidly  interrupt  the  circuit,  and  so 
transmit  a  signal  which  will  be  heard  in  the  oper- 
ator's telephone  as  well  as  by  the  subscriber.  This 
signal  will  indicate  that  further  service  will  be  in 
excess  of  the  allotted  number  of  calls  previously 
determined    upon. 


Fig.  3  is  a  diagram  of  Mr.  Stroud's  apparatus 
showing  also  the  connections.  A  description  of  the 
several  operations  involved  in  the  use  of  the  register 
and  the  tracing  of  the  circuits  concerned  in  the 
operations  will  make  clear  the  special  circuit  con- 
nections and  the  operation  of  the  mechanism.  As- 
suming that  the  subscriber  wishes  a  connection,  he 
calls  central  by  removing  the  receiver  in  the  usual 
manner,  which  closes  the  circuit,  including  the  an- 
nunciator (in).  Central  then  instructs  him  to 
register  his  call,  which  he  does  by  depressing  the 
push-button  (28),  which  operation  closes  a  circuit 
through  the  buzzer  (115)  and  sets  up  a  disturbance 
on  the  line,  which  transmits  the  signal  to  central 
that  the  call  has  been  registered  by  the  subscriber. 


FIG.     3.       SERVICE     METERS      FOR    TELEPHONES.— STROUD  S 
METER    AND    CONNECTIONS. 

The  circuit  through  the  buzzer  may  be  traced  as 
follows :  From  the  right  main  line  a  conductor 
(116)  leads  to  and  through  the  coils  of  the  buzzer, 
from  thence  to  a  back  contact  or  anvil  (121)  of  the 
buzzer,  and  thence  to  a  shiftable  contact  device 
(117).  which  is  frictionally  held  in  either  position 
to  which  it  is  moved  and  is  upon  the  depression  of 
the  actuating  rod  i2/)  engaged  by  a  shoulder  (ii8) 
upon  the  actuating  rod  and  forced  downwardly  into 
electrical  contact  with  a  fixed  anvil  (119)-  From 
the  latter  a  conductor  ( 120)  leads  back  to  the  left 
main  line,  thus  completing  the  circuit,  which  is,  of 
course,  closed  and  supplied  with  energy  at  central. 
During  the  depression  of  the  push-button  and  actu- 
ating rod  upon  which  the  latter  is  mounted  the  units 
disk  of  the  register  is  stepped  forward  by  the  en- 
gagement of  the  pawl  (27").  thus  registering  the 
call  upon  the  instrument.  The  central  operator 
having  received  the  signal  for  a  connection  plugs 
into  the  subscriber's  answering  jack  and  inquires 
what  connection  is  wanted,  and  then  proceeds  to 
tr\-  and  make  the  connection  in  the  usual  manner. 
In  case,  however,  she  finds  that  it  is  impossible  to 
make  the  proper  connection  with  the  subscriber 
wanted,  she  sets  back  the  calling  subscriber's  register 
in  the  following  manner:  When  the  subscriber 
lifted  his  receiver  from  the  switch  lever  (103) 
in  the  usual  manner,  a  circuit  w-as  closed  leading 
through  the  right  line  from  central  to  and  through 
the  magnet  (41)  of  the  subscriber's  register  and 
thence  to  ground,  this  circuit  being  from  the  switch 
lever  (103)  to  the  back  contact  {122),  thence  by 
a  conductor  (123)  to  and  through  the  magnet  (41) 
and  back  to  ground  by  a  conductor  f  124).  In- 
ductive resistance  (108)  is  interposed  in  this  con- 
ductor i  124)  leading  to  ground.  The  central  op- 
erator is  provided  wnth  a  key  and  connection  to 
ground  through  a  battery,  as  indicated  at  ( 126 ) . 
7i27)  and  (127'),  which  are  employed  when  she 
desires  to  set  back  the  register. 

The  completion  of  the  circuit  from  ground  to 
ground  over  the  right  line  wire  closes  the  circuit 
through  the  magnet  (41  )  and  draws  down  the  arma- 
ture of  the  latter,  thus  drawing  the  shiftable  mem- 


I>er  (35)  and  the  pawl  connected  therewith  to  the 
right  and  returning  the  units  disk  to  its  former 
position,  or  setting  it  back  one  step.  The  central 
operator  having  thus  restored  the  register  or  thrown 
off  the  toll,  notifies  the  svibscriber  that  the  connection 
wanted  cannot  be  had.  and  that  she  has  set  back 
the  register.  It  is  to  be  noted  in  this  connection 
that  the  shiftable  member,  w^hich  was  actuated  to 
set  back  the  register,  remains  in  the  position  to  which 
it  has  thus  been  shifted  until  the  subscriber  again 
calls  for  a  connection  and  actuates  his  push-button, 
w^hereupon  the  inclined  cam  surface  carried  by  the 
actuating  rod  (27)  engages  the  correspondingly  in- 
clined end  of  the  shiftable  member  and  restores  it 
to   its   normal    position. 

The  object  of  this  provision  is  to  prevent  the 
operator  at  central  from  collusively  or  inadvertently 
setting  back  the  register  more  than  a  single  step 
at  one  time,  it  being  obvious  that  the  vibration  of 
the  armature  (42)  of  the  magnet  (41)  will  be  in- 
effective until  the  shiftable  member  has  been  restored 
manually  by  the  subscriber.  Another  circuit  is  pro- 
vided for  taking  a  reading  of  the  accumulated  calls 
upon  the  register  from  central,  this  feature,  however, 
of  the  mechanism  forming  no  part  of  the  invention. 

From  the  foregoing  it  will  be  understood  that,  by 
means  of  the  construction  and  arrangement  shown, 
the  subscriber's  toll  instrument  may  be  made  to  keep 
accurate  count  of  those  calls  only  which  he  should 
be  charged  for.  without  necessitating  any  personal 
inspection  on  the  part  of  the  telephone  company. 
At  the  same  time,  it  will  be  seen  that  the  subscriber 
is  absolutely  powerless  to  manipulate  the  register 
(it  being  understood,  of  course,  that  the  register 
will  be  kept  locked),  but,  on  the  contrary,  must 
leave  the  ^natter  of  rebating  or  throwing  off  calls 
entirely  to  the  central  operator.  On  the  other  hand, 
the  subscriber  will  not  be  given  a  connection  with 
another  subscriber  until  he  has  registered  his  call, 
and  the  central-exchange  operator  cannot  throw  off 
more  than  a  single  call  at  a  time.  The  arrangement 
which  prevents  the  register  from  being  set  back 
more  than  once  at  a  time  is  also  an  important  safe- 
guard against  the  possibility  of  the  register  being 
set  back  a  number  of  steps  by  accidental  closing  of 
the  circuit  through  the  magnet  controlling  it — as, 
for  example,  by  a  charged  wire  becoming  broken  and 
swinging   against   the   line   wire    repeatedly. 


British    Pacific   Cable   Not  a   Paying 
Investment. 

Figures  furnished  Parliament  show  that  the  net 
message  revenue  of  the  British  Pacific  cable  during 
the  year  ended  March  31st  last  w^as  £79,824,  while 
the  actual  expenditure  during  the  same  period  was 
£54,825.  The  actual  expenditure  was  thus  £25,000  less 
than  the  gross  receipts.  As,  however,  the  board  of 
directors  set  aside  £35,500  as  a  renewal  fund,  and 
as  it  had  also  to  pay  an  annuity  of  £77.545  to  meet 
interest  on  capital  and  to  replace  the  whole  capital 
in  50  years,  the  real  deficit  is  over  £S8,ooo,  and  this 
sum  has  to  be  provided  (in  the  agreed  proportions) 
by  the  contributing  governments.  The  number  of 
messages  and  words  transmitted  during  the  year  was 
approximately  176,351  and  2,095.573,  respectively,  of 
which  107.747  messages  and  1,226,460  words  were 
intercolonial.  In  January.  1904.  the  Fiji  government 
opened  telegraph  communication  (partly  overland  and 
partly- by  cable)  between  Suva  and  Levuka,  the  cable 
having  been  brought  from  England  and  laid  in  the 
previous  June. 

Bell  Telephone  Output  for  July. 

The  July  instrument  report  of  the  American  Tele- 
phone and  Telegraph  Company  gives  the  following 
figures  for  the  month  and  the  first  seven  months 
of  the  year  compared  with  corresponding  periods 
in  previous  years : 
July:  1904.  *it)03.  *i902. 

Shipments 80.348  69.194  59.935 

Returned 42.842  -14.116  34,054 

Net  output 37.506  25,078  25,881 

Since  Januars'  i : 

Shipments 672,032  669,258  649.044 

Returned 290.032  279.257  260,321 

Net  output 382,000  390,001  388.723 

Instruments  in  use 4,161.517        3.540.321        2.014,735 

*Month  ended  July  20. 


NEW  COMPANIES. 


The  Junction  City  (Texas)  Telephone  Company 
has  been  incorporated  by  T.  B.  Phillips,  M.  E. 
Blackburn  and  T.  J.  Barley. 

The  Northeastern  Telephone  Exchange  of  Foss, 
Okla..  has  been  incorporated  with  a  capital  of  $5,000 
by  S.  H.  James,  O.  H.  James  and  associates. 

The  Lincoln  County  Rural  Company  of  Tryon. 
Okla..  has  been  organized  with  a  capital  stock  of 
$5,oco  for  the  purpose  of  constructing  and  operating 
telephone  lines  in  that  section. 

The  Franklin  (N.  C.)  Telephone  and  Electric 
Company  has  been  chartered  w^ith  a  capital  of  $15,- 
000  by  J.  S.  Trotter  of  Franklin,  N.  C,  and  others, 
who  w^ill  establish  a  local  telephone  and  lighting 
plant. 

The  Star  Line  Telephone  Company  of  Lawrence- 
ville.  III.,  has  been  incorporated  with  a  capital  of 
$100,000.  The  articles  of  incorporation  state  that  the 
company  is  to  conduct  a  telephone  and  telegraph 
business.  H.  H.  Knipe,  J.  S.  Abbott  and  A.  L. 
Maxwell  are  the  incorporators. 


GENERAL  TELEPHONE  NEWS. 

Tlie  Star  Telephone  Company  of  Jersey  City  has 
removed  its  chief  office  from  Jersey  City  to  Cam- 
den, N.  J. 

The  Dryden  Telephone  Company  of  Dr>-den,  Okla.. 
has  been  incorporated.  J.  S.  Campbell  and  L.  D! 
Perry   head   the   incorporators. 

C.  N.  Sandbeck  of  the  Standard  Telephone  Com- 
pany at  Preston,  Minn.,  has  accepted  the  manage- 
ment of  a  local  exchange  at  Spencer,  Iowa. 

W'.  W.  Collier  is  said  to  have  sold  the  telephone 
exchange  at  Bainbridge,  Ga.,  to  local  capitalists  for 
$15,000,     The  new  ow-ners  will  operate  the  system. 

F.  B.  Elce  has  sold  the  telephone  system  at  Mitchell, 
S.  D.,  to  the  Dakota  Central  Telephone  Company  of 
Aberdeeu.     C.  E.  Reeves  will  be  the  local  manager. 

Harry  Brownlee,  manager  of  the  telephone  com- 
pany at  Reno,  Nev.,  is  arranging  to  improve  the 
telephone  system  in  that  city.  A  new  pole  line  will 
be   constructed. 

Rand  &  Waters  have  applied  to  the  City  Council 
of  El  Paso,  Te.xas,  for  a  franchise  to  operate  a 
telephone  system,  which  they  propose  to  construct 
?.t  a  cost  of  about  $85,000. 

A  site  has  been  purchased  at  Greensboro,  N.  C, 
by  the  representative  of  the  Southern  Bell  Telephone 
Company,  and  it  is  reported  that  a  modern  five-story 
exchange  will  be  erected  soon. 

The  Guatemalan  government  is  considering  the 
advisability  of  making  a  considerable  extension  of 
its  present  telephone  and  telegraph  system,  and  the 
indications   are  that  it  will   do  so. 

John  Stark  of  Quincy,  Cal.,  states  that  a  contract 
for  the  construction  of  a  telephone  line  in  Indian 
Valley  will  soon  be  let.  It  is  expected  that  the  line 
will  later  be  connected  with  Greenville  and  Crescent 
Mills. 

The  Board  of  Supervisors  of  Humboldt  County, 
Cal.,  wmII  receive  bids  on  September  13th  for  a  fran- 
chise to  erect  and  maintain  telephone  poles  in  the 
Mattole  and  Petrolia  sections,  as  applied  for  by 
G.  A.  Cummings  and  others. 

Three  police  telephones  have  been  placed  along 
a  highway  near  Lawrence,  L.  I.,  for  the  purpose  of 
reporting  the  speed  of  automobiles.  If  the  speed 
lirnit  is  exceeded  when  passing  the  first  station,  the 
driver  is  arrested  at  the  other  end. 

The  receiver  has  been  discharged  in  the  bank- 
ruptcy case  of  Mrs.  Anna  M".  Brett,  who  has  for 
several  years  been  promoting  the  establishment  of 
an  Independent  telephone  system  in  El  Paso,  Texas, 
and  it  is  announced  that  that  system  will  now  be 
completed  as  fast  as  possible. 

The  Pilesgrove  (N.  J.)  Rural  Telephone  Com- 
pany, recently  organized,  has  disbanded  and  the  in- 
corporators have  purchased  stock  in  the  People's 
Rural  Telephone  Company  of  Swedesboro.  Salem 
County,  will  be  covered  with  a  network  of  telephone 
wires,   with  great  convenience  to  farmers. 

Jose  Sitzenstatter  of  the  City  of  Mexico  has  ob- 
tained from  the  Mexican  goverliment  a  concession, 
for  the  installation  of  a  new  Independent  telephone 
system  in  that  city.  It  is  stated  that  Mr.  Sitzen- 
satter  represents  a  Sw^edish  syndicate  in  which  the 
firm  of  L.  M.  Ericsson  &  Co.  of  Stockholm  is  largely 
interested. 

Arrangements  have  been  completed  by  the  New 
Westminster  and  Burrard  Inlet  Telephone  Company 
and  the  International  Telephone  Company,  the  latter 
of  Bellingham,  Wash.,  for  laying  a  telephone  cable 
from  Vancouver,  B.  C.  to  Bellingham.  This  will 
give  the  former  city  direct  telephone  connections 
with  all  the -Pacific  Coast  cities. 

The  will  of  Charon  Briggs,  which  was  made  by  ^ 
telephone,  was  filed  in  the  Probate  Court  in  Belle- 
ville, 111.,  recently.  The  instrument  was  made  over 
telephone  for  the  reason  that  the  testator  was  con- 
fined in  the  St.  Clair  County  Contagion  Hospital 
with  smallpox.  Mr.  Briggs  telephoned  his  wishes 
to  the  matron  of  the  county  farm,  where  they  were 
taken  down  in  writing  and  attested  by  the  attendant. 
He  died  two  days  later. 

Receivership  proceedings  against  the  L'nited  Tele- 
graph, Telephone  and  Electric  Company,  which  prin- 
cipall}'  docs  an  Independent  telephone  business  in 
Hyde  Park,  Chicago,  have  been  begun  by  the  Chicago 
Title  and  Trust  Company  on  the  assertion  that  the 
interest  on  the  $174,400  worth  of  outstanding  bonds 
of  the  company  is  long  overdue.  A  few  years  ago 
the  company  sought  a  franchise  covering  the  entire 
city  of  Chicago,  to  compete  with  the  Chicago  Tele- 
phone Company,  but  the  application  was  not  granted. 

The  Interior  Department  is  inviting  sealed  pro- 
posals until  September  22d  for  the  construction  and 
completion  of  a  telephone  system  about  28  miles  in 
length,  in  connection  with  the  Uncompahgre  Valley 
reclamation  project,  near  Montrose,  Colo.  Specifi- 
cations, forms  of  proposal  and  full  particulars  may 
be  obtained  by  applying  to  A.  L.  Fellows,  United 
States  Geological  Survey,  Chamber  of  Commerce 
Building.  Denver,  Colo.,  to  the  engineer  of  the 
Reclamation  Service  at  Montrose,  Colo.,  or  to  the 
chief  engineer  of  the  Reclamation  Service,  Wash- 
ington,  D.   C. 
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Possibilities  of   Single-phase   Currents 
in  Electric  Power  Transmission.' 

Bv    H.    A.    Bl'LLARD   AND    SIDNEY    SPKOUT. 

The  old  saying  "Be  not  the  first  by  whom  the  new 
is  tried  nor  yet  the  last  to  lay  the  old  aside"  repre- 
sents a  conservative  idea  well  to  follow  out,  and  in 
this  article  we  shall  propose  sonietliing  not  altogether 
new  for  trial,  nor  yet  the  laying  aside  of  much  that 
is  old. 

Single-phase  was  first  in  the  attempts  to  niake 
alternating  currents  commercial,  and  the  exploiting 
of  multiphase  was  the  result  of  the  development 
of  a  satisfactorj-  multiphase  motor  which  came  for- 
ward much  in  advance  of  the  successful  single-phase 
motor.  That  the  single-phase  motor  is  now  prac- 
ticable, and  that  there  is  no  limit  to  the  sizes  in 
which  it  can  be  built,  seems  to  eliminate  at  least 
the  oldest  objection  to  the  use  of  single-phase,  and 
we  propose  to  show  that  practically  the  only  claim 
which  multiphase  has  upon  the  consideration  of  engi- 
neers is  the  large  amount  of  such  apparatus  in  use. 

As  to  the  quantity  of  multiphase  apparatus  now 
in  use,  this  article  has  little  to  do,  except  as  we 
may  hereafter  show  that  many  multiphase  lines  may 
be  considerably  increased  in  working  capacity  by 
the  adoption  of  single-phase  in  the  manner  sug- 
gested. 

A  prime  consideration  in  determining  the  character 
of  plant  to  be  installed  for  the  electrical  transmisson 
of  power  is  efficiency  in  its  broadest  sense,  namely, 
economy  in  first  cost,  economy  in  operation  and  econ- 
omy in  transmission.  We  propose  to  show  that  a  sin- 
gle-phase plant  for  the  purpose  of  generating,  trans- 
mitting and  distributing  a  given  amount  of  energy  may 
be  installed  cheaper  than  a  multiphase  plant  under 
the  same  general  conditions,  and  that  economy  will 
be  found  in  operating  expenses  in  favor  of  single- 
phase.  Having  shown  this,  of  course,  certain  de- 
ductions follow,  namely,  with  same  cost  and  same 
loss  we  have  greater  capacity ;  with  same  loss  and 
same  capacity  w-e  have  less  cost:  with  same  ca- 
pacity and  same  cost  we  have  less  loss.  We  recog- 
nize that  these  are  broad  possibilities  to  suggest. 

"Long-distance  high-potential  electric  transmission 
of  power"  is  more  or  less  indefinite,  and  for  the 
purpose  of  this  article  we  shall  draw  a  line  by  the 
following  rule,  namely,  anything  shall  be  considered 
wherein  the  distance  is  considerable  and  the  amount 
of  energy  to  be  transmitted,  coupled  with  the  voltage 
determined  upon  and  the  allowable  loss  in  transmis- 
sion, determines  a  size  of  wire  appreciably  larger 
than  that  actually  required  to  carry  the  current  in 
amperes  over  a  short  distance  under  conditions  where 
the  line  loss  in  any  event  would  be  negligible.  To 
make  this  more  clear,  we  would  state  that  there  is 
probably  not  a  long-distance  high-potential  trans- 
mission line  in  operation  today  where  the  size  of 
the  wire  selected  was  determined  only  for  conducting 
the  amperes,  but  was  made  much  larger  in  order 
that  the  allowable  line  loss  should  come  within 
the   range  dictated   by  commercial   conditions. 

We  take  up  the  various  parts  of  a  plant  in  order, 
excepting  line  construction,  which,  being  the  most 
important,    will    be   the   last   discussed. 

1.  Prime  Movers. — It  is  obvious  that  waterwheels 
and  steam  or  gas  engines,  or  other  prime  movers, 
would  be  the  ^sanie  regardless  of  the  number  of 
phases  adopted,  and  the  efficiency  of  the  prime- 
mover  plant  would  be  in  no  wise  afi'ected  on  their 
account. 

2.  Foundations,  Buildings,  etc. — Weights  and  di- 
mensions of  all  apparatus  would  be  much  the  same, 
regardless  of  the  number  of  phases,  and  no  material 
gain  or  loss  would  become  apparent  in  foundations 
and  buildings,  except  wherein  single-phase,  by  sim- 
plifying the  arrangements,  might  simplify  the  con- 
struction of  the  buildings,  such  as  power  house  and 
sub-stations. 

3.  Dynamos  or  Generators. — Dynamos  of  modern 
and  accepted  construction,  and  of  any  make,  have  a 
smaller  capacity  single-phase  than  when  the  same 
frame  is  arranged  for  multiphase,  the  theoretical 
diff'erencc  being  as  58  is  to  100.  However,  in  actual 
conditions  of  operation  the  range  is  from  60  per 
cent,  in  small  generators  to  80  per  cent,  in  large 
generators.  The  price  of  single-phase  generators  is 
usually  about  five  per  cent,  less  than  for  the  same 
frame  multiphase,  hence  the  price  per  kilowatt  is 
greater  for  single-phase,  ranging  from  58  per  cent, 
greater  in  small  machines  to  32  per  cent,  greater  in 
large  generators,  .^s  we  are  dealing  with  large 
units  of  power,  we  can  assume  that  single-phase 
generators  of  the  required  capacity  will  cost  32  per 
cent,  more  than  multiphase  generators  to  do  the 
same  work ;  but  all  know  that  the  actual  money 
invested  in  generators  is  a  very  small  item  in  the 
entire  cost  of  equipment,  and  in  the  light  of  the 
savings  we  expect  to  show  throughout  the  rest  of 
the  equipment  this  extra  cost  sinks  into  insignificance. 

Generally,  the  line  voltage  required  will  demand 
step-up  transformers,  which  takes  us  out  of  the 
range  of  possible  high  initial  electromotive  forces 
on  the  generator  windings  themselves,  and  an  ob- 
jection to  the  use  of  single-phase  generators  which 
may  come  to  the  minds  of  some  is  thus  eliminated. 
We  refer  to  the  advantages  of  star  and  delta  con- 
nections. A  15.000-volt  initial  generator  potential 
three-phase  may  be  obtained  by  an  8,070-volt  wind- 
ing connected  in  "star,"  whereas  the  same  potential 
single-phase    would    require    a    15,000-volt    winding, 

1.  A  paper  prcscntfd  to  llic  ciKlith  annii.'il  coiiveiilion  of  the 
Pacific    Coast    Electric    Transmission    Association,    June    21, 


This,  however,  is  only  an  apparent  advantage,  since  giiming,  the  single-phase  motor  is  a  cominerial  prod- 

bolh    machines    should    be    insulated    for    i5,(XX)-volt  net,  and  the  instant  that  the  demand  is  created  they 

cotiditions,  and  this  insulation  is  the  real  expense,  or  will  be  supplied  in  any  sizes  required  and  the  present 

source  of  trouble,  as  the  case  may  be.  limit  to  small  sizes  eliminated.     It  is  net  the  purpose 

4.  Switchboards.— In  the  usual  modern  and  ac-  of  this  article  to  discuss  the  relative  merits  of  single 
cepted  switchboard,  complete  in  every  detail,  we  find  or  multiphase  motors,  but  suffice  it  to  say  that  the 
a  condition  favoring  single-phase  in  first  cost,  sim-  first  cost  is  approximately  the  satne,  the  efficiency 
plicity,  and,  because  of  this  simplicity,  a  great  econ-  approximately  the  same,  and  the  single-phase  inotor 
omy  in  operation.  It  must  be  admitted  that  the  more  closely  resembles  the  characteristics  of  the  di- 
average  station  attendant  will  more  readily  comprc-  rect-current  tnotor  in  its  diversity  of  application  than 
bend  single-phase  conditions  than  the  complicated  does  the  multiphase— wherever  a  multiphase  motor 
conditions  often  incident  to  three-phase,  and  one  will  do  the  work  required  a  single-phase  motor  will 
matter  alone,  called  to  attention,  will  suffice  to  illus-  do   it   equally   well. 

trate,    namely,    the   synchronizing   of   generators,    or  13,  Street-railway     Motors. — In     connection     with 

stations,  wherein,  with  three-phase,  great  care  must  street-railway  motors,  it  is  merely  necessary  to  point 

be  exercised  that  the  relation  between  phase  is   al-  out  that  practically  all  the  eff'orts  being  put  forward 

ways  correct.  to  the  end  that  alternating-current  railway  work  may 

The  ciirrent  for  single-phase  is  always  greater  than  become   commercially   successful   point   to  the   adop- 

for  multiphase,  all  ether  conditions  being  equal,  and  tion  of  single-phase  motors  as  the  motive  power,  and 

this   adds   to  the  capacity   required   in  switches,   in-  if  a  three-phase  plant  be  used  to  supply  an  alte'rnat- 

struments  and  wiring:  but  this  is  an  added  cost  per  ing-current  railway,  the  phases  will  have  to  be  sep- 

leg  only,  and  the  fact  that  single-phase  requires  but  arated  before  the  current  can  be  used  on  the  cars; 

two  legs,  against  three  or  four,  represents  an  actual  that   this  will   prove  complicated   as   compared   to  a 

saving  of  far  more  than  the  extra  cost  for  copper.  straight  single-phase  system,  no  one  can  fail  to  ap- 

The  one  ammeter  of  large  capacity  costs  less  than  predate. 

the  two  or  three  animeters  of  smaller  capacity,  and  14.  Line  Construction.— The  transinission  line  is  of 
the  same  idea  applies  equally  well  to  \vattmeters,  extreme  importance,  and  there  are  three  diflferent 
main  and  feeder  switches  and  automatic  protective  constructions  which  can  be  used,  namelj',  plan  No. 
devices.  The  number  of  voltmeter  transformers  will  i,  a  complete  metallic  circuit  consisting  of  two  wires 
be  less,  and  the  labor  item  of  erecting  and  wiring  strung  overhead;  plan  No.  2,  one  single  wire  over- 
the  board  will  represent  a  considerable  saving.  A  head  and  a  return  circuit  obtained  by  another  wire 
single-phase  switchboard  for  any  given  conditions  not  strung  on  the  poles,  but  buried  in  the  ground  in 
will  cost  about  25  per  cent,  less  than  a  three-phase  any  convenient  location  along  the  right-of-way;  plan 
board  for  the  same  work.  Economy  of  space  is  also  No.  3,  one  single  overhead  wire  and  a  ground  re- 
gained, and  this   is  often  of  some  importance.  turn,    the    latter    accomplished    by    sinking    more    or 

5.  Station  Wiring.— While  it  is  admitted  that  the  less  deep  shafts  in  the  nature  of  artesian  wells  at 
cost  of  copper  for  a  smgle-phase  station  will  be  33^/3  all  generating  and  sub-stations  and  thereby  obtain- 
per  cent,  more  than  for  three-phase,  on  a  strictly  theo-  ing  the  necessary  ground  return. 

retical  basis,  yet  it  is  a  fact  that  in  actual  practice  Before  going  further  wc  wish  to  give  a  few  fig- 
it    will    seldom    be    found    more    than    15    per    cent.  ures  adopted  for  the  purposes  of  this  article    some 
greater,  and  this  is  more  than  offset  by  the  saving  being  averages  of  results  available  and  attained  on 
m  labor  required  to  wire  the  station  for  smgle-phase,  certain  Pacific  Coast  transmission  lines, 
which   saving  will   be   '^'iVs  per  cent,   in  every  case.  . 
Here  the  matter  of  extreme  simplicity  becomes  of  Avefafe  co°s^t  p?"pofe'S'tTn'plaie! !!!!!. '!!;!!! i:.'!::;^  g'so 

great   importance.  Average    cost    per    insulator [      125 

6.  Step-up   and    Step-down    Transformers.— There      Average  cost  per  wooden  pin i,; 

,1  ,-11  1-      -t  i      ii         .  c  Maximum  cost  per  iron  pin .n 

seems  to  be  practically  no  limit  to  the  size  of  pmyer  Average  for  stringing  tliree  overhead  wires  per  mile::'    4o'oo 

transformers    which    the    manufacturers    are    wnling       Average  for  stringing  two  overhead  wires  per  mile 34.00 

to  build,  and  the  price  per  kilowatt,  other  conditions       Average  for  stringing  one  overhead  wire  per  mile. 20.00 

being  equal,   is  reduced  somewhat  as  the  size  is  in-  ^^;'?nV°wife"7e"  mT.  ?:?."^ !"'!.''."'!  .""^  ""''""  , 

creased:   hence   it   is   obvious   that   one   large  trans-  _,  .  -7-50 

former  will  be  cheaper  in  the  first  cost  than  three  '■  "<=   "sua!   triangulation   of  the   three   wires   of   a 

smaller  transformers  which,  combined,  will  give  the  three-phase    circuit    necessitates    from    three    to    five 

same    total    capacity.     However,    this    saving    is     so  f*^"^'  greater  length  of  pole  than  would  be  required 

slight   as   to   be   negligible,   and   doubtless   the   more  'f.^"  wires  w;ere  in  the  same  plane,  and  hence  the 

important   consideration    would   be   the    selection    of  wires    of   a    single-phase    circuit    could    be   kept   the 

the   total    capacity    in    transformers    subdivided    into  allowable   distance   above   ground    with   greater   sag, 

such  number  and  size  of  units  as  would  assure  prac-  or  shorter  poles,  or  greater  distance  between  poles, 

tically  uninterrupted  service.     It  is  safe  to  say  that  and  the  latter  arrangement  we  have   adopted,   since 

in  the  adoption  of  single-phase  the  cost  of  step-up  there  is   no  danger  of  the  two   wires   swinging  to- 

and  step-down  transformers  would  not  in  any  wise  gether.  ^  The    use    of    metal    pins    with    the    present 

be  increased,  but  could  be  somewhat  decreased.  strong  insulators  gives  substantial  construction  with 

7.  Distributing  or  Lighting  and  M'otor  Transform-  ample  factor  of  safety. 

ers. — For  lighting  and  motor  transformers   there   is  The  usual  practice  of  40  poles  to  the  mile  gives 

quite  a  saving  in  price  for  the  one  large  transformer,  spans  of  132  feet  each,  and  with  single-phase  there 

single-phase,  against  the  three   smaller  transformers  w'ill  be  no  trouble  in  keeping  the  wires  the  allowable 

aggregating    the    same    capacity    three-phase.      The  distance  above  the  ground  with  spans  of  250  feet,  or 

difference  will  vary  from  50  per  cent,  in  very  small  22  poles  per  mile. 

units  to  15  per  cent,  in  the  largest  lighting  and  motor  The   following  table  gives   the  cost  per  mile    for 

transformers.  each  of  the  various  types  of  single-phase  line  con- 

8.  Lightning  Arresters. — In  connection  with  light-  struction  compared  with  the  cost  of  three-phase 
ning  arresters  and  kindred  apparatus,  it  is  merely  three-wire,  the  copper  item  being  purposely  omitted, 
necessary  to  point  out  that  only  one-half  of  the  mul-  We  have  assumed  a  $5,000  artesian  w-ell  for  ground 
tiphase  equipment  is  required  for  single-phase;  hence  in  every  50  miles  of  line  as  a  fair  average,  and 
one-half  of  the  first  cost  and  one-half  of  the  troubles  believe  we  are  well  on  the  safe  side. 

Comparative  Cost  of  Lines  Per  Mile  Exclusive  of  Copper. 


Item- 

Three-pliase  Three- 
wire. 

No.  I. 

SiiiKle-phase  Two-Wire 

Overliead. 

No.  2. 

Sincle-phase  One  Overhead 

and  One  UnderRround 

wire. 

No.  _■;. 
Sinylc-phase  One  Over- 
head Only. 

No. 

Cost 

No. 

Cost. 

No. 

Cost. 

No. 

Cost. 

One  to  Every 

50  Miles. 

22 

Sioo.oo 
187.00 

Poles                     .    .     . 

40 
40 

120 
120 

S340.00 
30.00 
150.00 
18.00 
.10. 00 

22 
22 
44 

44 

.     Sr87.oo 
16.50 
55.00 
17.60 
34-00 

22 

SI87.00 

22 

22 

27.50 
8.80 
27.50 

22 
22 

27.50 
8.80 

2O.O0 

Total 



Si78.oo 

S^io.io 



S250.80 

SUI.K 

which  sometimes  occur  in  connection  with  the  use 
of  lightning  arresters,  static  interrupters  and  appa- 
ratus of  like  nature. 

9.  Rotary  Converters. — The  rotary  converter  will 
undoubtedly  be  eventually  eliminated,  since  its  pri- 
mary purpose  is  the  conversion  of  alternating  current 
to  the  uses  of  direct-current  railway  service.  How- 
ever, in  cases  where  a  rotary  converter  must  be  used, 
a  single-phase  rotary  will  be  found  quite  as  cheap 
and  satisfactory  as  a  multiphase  rotary. 

10.  Lamps  for  Lighting. — All  kinds  of  lamps  are 
essentially  single-phase:  hence  nothing  is  to  be  gained 
or  lost  in  this  respect  except  in  so  far  as  single-phase 
distribution  for  such  purposes  would  be  found  sim- 
pler than  multiphase. 

1 1.  Synchronous  Motors. — Single-phase  synchro- 
nous motors  will  be  found  quite  as  satisfactory  in_  op- 
eration as  multiphase  synchronous  motors:  but  it  is 
true  their  cost  will  be  increased.  The  cost,  however, 
is  borne  bv  the  consumer,  and  it  is  probable  would 
never  assume  the  jiroportions  of  a  serious  item  in 
any  case. 

13.  Induction  Motors. — As  pointed  out  in  the  be- 


Taking  single-phase  two-wire  as  requiring  100  per 
cent,  of  copper,  the  three-phase  three-wire  would 
require  75  per  cent.,  and  the  single-phase,  with  one 
overhead  and  one  underground  wire,  would  require 
100  per  cent.,  assuming  no  value  for  any  actual 
ground  return  there  might  be.  Further,  assuming 
the  artesian-well  ground  return  to  have  a  resistance 
equal  to  that  of  the  overhead  wire  (it  would  prob- 
ably be  less,  however),  the  single-phase,  with  one 
overhead  wire  only,  would  require  50  per  cent,  of 
copper.  Taking  the  table,  these  figures  and  copper 
at  18  cents  per  pound,  the  following  is  readily  de- 
duced : 

Two  hundred  and  sixty-seven  dollars  and  ninety 
cents,  the  difference  between  three-phase  and  single- 
phase  (plaii  No.  i),  would  purchase  1,488  pounds  of 
copper,  which  is  the  extra  copper  that  could  be  put 
into  the  single-phase  before  that  line  would  equal  in 
cost  the  three-phase  lor  same  loss  and  load.  Hence, 
a  three-ph.Tse  line  requiring  three  wires,  each  93,200 
circular  mils  in  area,  would  cost  installed,  the  same 
as  a  single-phase  line  (as  per  plan  No.  i)  requiring 
two  wires,  each  186,400  circular  rails  in  area.    Hence, 
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Iwo-wire  single  phase  (as  per  plan  No.  i)  is  cheaper 
than  three-wire  three-phase  whenever  the  three- 
phase  line  rcqnires  a  size  of  wire  smaller  than  No.  1, 
or  when  tlie  single-phase  requires  a  size  of  wire 
smaller  than  No.  000, 

Three  hundred  and  twenty-seven  dollars  and 
Iwenly  cents,  the  diiTcrence  between  three-phase  and 
single-phase  (plan  No.  2)  would  purchase  1.818 
pounds  of  copper;  hence  a  three-phase  line  requiring 
three  wires,  eacli  114,000  circular  mils  in  area,  would 
cost,  installed,  the  same  as  a  single-phase  line  (as 
per  plan  No.  2)  requiring  two  wires,  each  228,000 
circular  mils  in  area.  Hence,  two-wire  single-phase 
(as  per  plan  No.  2)  is  cheaper  than  three-wire 
three-phase  whenever  the  three-phase  line  requires 
a  size  of  wire  smaller  than  No.  0,  or  when  the  sin- 
gle-phase requires  a  size  of  wire  smaller  than  No. 
0000. 

Since  single-phase  (plan  No.  3)  requires  only  two- 
thirds  of  the  copper  required  for  three-phase,  it  is 
at  once  obvious  that  there  is  no  possible  condition 
wherein  three-phase  could  ever  become  as  cheap  as 
single-phase  (plan  No.  3). 

ft  is  easy  to  conclude  that  single-phase,  with  one 
overhead  wire,  is  the  cheapest,  and  that  the  return 
circuits  should  be  obtained  by  either  plan  No.  2  or 
3,  or  a  combination  of  botli. 

Having  shown  that  single-phase  may  be  cheaper 
than  muUiphase  for  transmission  purposes,  we  want 
to  point  out  some  possibilities,  as  follows : 

The  feature  of  the  grounded  return  would  nut 
increase  the  cost  of  insulators,  as  might  at  first  seem 
likelv,  for  an  ideal  condition  is  obtained,  nainely,  a 
single  insulator  on  the  top  of  a  single  long  pin— the 
pole.  Nor  would  it  increase  the  cost  of  insulating 
the  main  step-up  and  step-down  transformers,  since 
this  very  ground  would  be  their  protection  by  elim- 
inating practically  all  sources  of  insulation  break- 
down. 

All  static  accumulations  on  the  line  would  be  done 
away  with  and  the  effects  of  capacity,  reactance, 
inductance,  etc.,  would  seem  to  be  neutralized  or 
utilized  as  the  case  may  be,  and  to  an  extent  elim- 
inating many  of  our  present  troubles  on  three-nhase 
lines:  120  insulators  should  give  about  three  times 
the  trouble  that  44  would,  and  one  wire  would 
certainly  cause  much  less  trouble  than  three — ^bad 
boys,  accidents  and  the  elements  considered.  Dis- 
tributing or  lighting  and  motor  transformers  would 
not  necessarily  have  one  side  grounded,  though  it 
might  be  wise  to  connect  one  leg  to  the  grounded 
leg  of  the  main  step-down  transformers. 

Present  three-phase  lines  can  be  left  as  they  are 
and  used  for  single-phase  and  the  capacity  of  the 
line  increased,  as,  for  instance,  by  sinking  artesian 
wells  and  thus  making  a  ground.  The  three-phase 
generators  would  give  80  per  cent,  of  their  capacity 
on  any  one  phase  alone,  and  the  capacity  of  the  line 
would  be  increased  by  50  per  cent.;  this  of  course 
would  call  for  an  addition  to  the  generator  capacity 
of  62V2  per  cent. 

Tile  various  advantages  in  favor  of  single-phase, 
as  brought  out  in  the  above,  would  seem  tobe  worthy 
of  the  careful  consideration  of  this  association,  and 
we  hope  for  an  earnest  and  thorough  discussion. 


Starting  Devices  for  Mercury-vapor 
Lamps. 

In  connection  wEth  the  gas  or  vapor-electpic 
apparatus  which  was  patented  by  Peter  Cooper 
Hewitt,  September  17,  1901,  there  was  described 
what  was  called  a  "starting  band"  in  proximity  to 
the  negative  electrode.  This  starting  band  may 
assume  various  forms,  as  is  now  well  understood. 
The   starting  band   disclosed  in  the  patent   referred 


are  electrodes  (2)  and  (s),  connected,  respectively, 
with  leading-in  wires  (7)  and  (8).  The  positive 
electrode  (2)  may  be  of  iron  or  some  other  suitable 
substance,  while  the  negative  electrode  (5)  may  con- 
veniently be  of  mercury  or  some  material  which  will 
undergo  disintegration  by  the  action  of  the  electric 
current,  which  disintegrated  portions  will  eventu- 
ally return  and  re-form  as  the  electrode. 

In  pro.ximity  to  the  negative  electrode  and  usu- 
ally projecting  somewhat  above  the  level  of  the  upper 
surface  is  placed  a  starting  band  (9),  which  in  Fig. 
I  is  represented  as  a  strip  of  metallic  foil  or  may 
consist  of  a  metallic  paint  either  in  the  form  of  a 
complete  ring  or  in  the  form  of  one  or  more  strips 
of  foil  or  paint. 

The  starting  band  (9)  in  Fig.  i  is  internal  with 
respect  to  the  material  of  the  negative  electrode  by 
reason  of  the  fact  that  the  container  is  made  of 
re-entrant  form  at  the  bottom,  and  the  starting  band 
is  applied  to  the  inner  side  of  the  re-entrant  portion 
in  substantially  the  position  indicated  in  the  diagrams. 

In  Fig.  2  is  shown  a  tube  (14)  running  in  from 
the  outer  wire  of  the  container  (i)  and  dipping 
slightly  below  the  surface  of  the  mercury  or  other 
material  constituting  the  other  electrode  (5).  In 
this  instance  the  starting  band  is  in  the  form  of  a 
drop  of  mercury  in  the  Ixittom  of  the  tube  (14),  it 
having  been  found  that  this  form  of  starting  band 
operates  well  in  practice. 


FIGS.     I    AND   2.      STARTING  DEVICES  FOR     MERCURY-VAPOR 
LAMPS. 

to  was  located  outside  the  container,  within  which 
both  the  positive  and  negative  electrode  of  the  ap- 
paratus w-ere  inclosed. 

Mr.  Hewitt  has  since  found  that  the  function 
of  the  starting  band  will  be  performed  whether  it  is 
located  outside  or  inside  the  material  constituting 
the  negative  electrode,  and  he  has  accordingly  pat- 
ented a  device  embodying  a  starting  band  which  is 
internal  with  respect  to  the  negative  electrode.  The 
invention  is  illustrated  in  the  accompanying  dia- 
grams. 

Figs.  I  and  2  are  vertical  sections  of  different 
forms  of  the  invention.  Naturally  the  apparatus 
may  assume  many  forms,  and  those  illustrated  are 
simply  given  as  typical. 

In  the  diagrainj    (i)  is  a  container,  within  which 


Electrical  Progress  in  New  Zealand. 

The  annual  report  of  the  Post  and  Telegraph  De- 
partinent  of  the  New  Zealand  government  for  the 
year  ended  March  31,  1903,  just  issued  by  J.  G.  Ward, 
postmaster-general  and  electric  telegraph  commis- 
sioner, contains  some  interesting  facts  concerning 
the  telegraph  and  telephone  in  tliat  country.  The 
report  also  briefly  refers  to  electric  lighting  and  to 
space  telegraphy.  The  business  of  the  department 
as  a  whole  continues  to  expand  very  satisfactorily. 

For  the  year  covered  by  the  report  the  revenues, 
as  a  result  of  the  general  prosperity  of  the  colony, 
increased  over  $275,000.  The  telegraph  and  tele- 
phone-exchange branches  of  the  service  show  a 
growth  which  would,  were  it  not  overshadowed  by 
the  postal  business,  stand  out  more  clearly.  An  in- 
crease of  405,893  in  the  number  of  telegrams  for- 
warded produced  over  $45,000  more  revenue,  and  about 
an  equal  sum  was  derived  from  1,472  additional 
telephone-exchange  subscriptions.  The  total  tele- 
grams handled  reached  the  record  number  of  4,965,- 
197,  for  the  transmission  of  which  $812,485  was  the 
net  amount  received.  Telephone-exchange  connec- 
tions numbered  on  March  31st  12,105  and  the  sub- 
scriptions totaled  $355,140.  The  number  of 'miles 
of  telegraph  line  at  the  close  of  the  year  was 
7,779,  carrying  22,920  miles  of  wire.  The  expendi- 
ture on  telegraph  extension  amounted  to  $236,135. 

Telegraphs. 

The  total  value  of  the  telegraph  and  telephone 
business  for  the  year  ended  March  31st  last,  including 
miscellaneous  telegraph  receipts  and  government  tele- 
grams, was,  in  round  numbers,  $1,309,700,  as  com- 
pared with  $1,289,600  for  the  previous  year. 

The  telegraph  receipts  for  tTie  financial  year,  in- 
cluding telephone-exchange  subscriptions,  private- 
wire  rents,  etc.,  amounted  in  round  numbers  to 
$1,187,800,  compared  with  $1,112,400  in  1902-03 — an 
increase  of  $75,400. 

The  expenditure  was  about  $1,279,300,  as  against 
about  $1,141,800  for  the  previous  year — an  increase 
of  $137,500.  The  increase  is  largelv  due  to  the  Pa- 
cific-cable subsidy  paid  for  the  first  time. 

The  average  value  of  each  ordinary  telegram  was 
16.5  cents,  and  of  each  urgent  telegram  31  cents. 
The  value  of  each  press  telegram  averaged  19.88 
cents,  as  against   18.92  cents  in   1902-03. 


Telegraph-caele  Service. 

The  great  improvement  in  the  cable  services, 
coupled  with  the  reduction  in  the  cost  of  cabling,  due 
to  the  inauguration  of  the  Pacific  cable,  has  mate- 
rially popularized  the  cable  system,  as  may  be  gath- 
ered from  the  fact  that  the  colony's  cable  business 
increased  25  per  cent,  during  the  year.  The  average 
time  of  transmission  of  cable  messages  generally  has 
further  improved.  Messages  from  the  United  King- 
dom, via  Pacific,  frequently  reach  the  colony  within 
30  minutes  of  the  time  of  presentation,  and  from 
America  and  some  of  the  Australian  states  in  some 
cases  in  15  minutes. 

The  working  of  the  Pacific  cable,  as  well  as  the 
Canadian  land  lines  and  the  Atlantic  service,  has 
been  satisfactory.  The  land  line  between  Ramfield 
and  Alberni,  which  had  given  so  much  trouble,  has 
been  replaced  by  a  sea  cable,  the  laying  of  which 
was  completed  on  July  28th  last  year. 

New  Zealand's  proportion  of  the  deficit  of  $452,- 
590  on  the  first  year's  working  of  the  Pacific  cable 
amounted  to  $50,285.  Against  this  the  colony  se- 
cured an  improved  oversea-cable  service,  and  the 
users  of  the  cables  saved  over  $250,000  a  year.  The 
relatively  large  deficiency  gave  rise  to  comment :  but 
the  position  is  not  serious  when  it  is  remembered 
that,  besides  the  ordinary  items  of  expenditure  usu- 
ally charged  against  cable-working  expenses,  a  ter- 
minable annuity  payment  of  $387,725  a  year  is  made, 


which  not  only  provides  for  interest  but  also  for 
a  sinking  fund  as  well,  which  will  in  50  years  repay 
the  whole  of  the  $10,000,000  sunk  in  the  cable.  In 
addition,  there  is  a  cable-reserve  fund  of  $125,000 
a  year  for  the  purpose  of  replacing  the  original 
cable,  if  necessary,  in  40  years. 

A  conference  of  delegates  representing  the  Pacific- 
cable  partners  is  to  be  held  in  London  shortly  in 
reference  to  the  commonwealth's  agreement  with  the 
Eastern  Extension  Telegraph  Company  and  other 
important  matters  affecting  the  Pacific  cable.  Among 
the  questions  for  consideration  is  one  to  be  submitted 
by  this  government  that  local  honorary  boards  should 
be  appointed  in  Melbourne,  Sydney  and  Brisbane,  to 
whom  representatives  of  the  board  would  look  for 
advice  in  the  matter  of  canvassing  and  business  mat- 
ters generally.  Sir  Sandford  Fleming,  formerly  engi- 
neer-in-chief Canadian  railways,  and  who  has  taken 
a  marked  interest  in  the  Pacific  cable,  will  represent 
the  government  at  the  conference. 

The  cable  between  Honolulu  and  the  Philippines, 
via  Midway  Island  and  Guam,  which  has  been  laid 
by  the  Commercial  Pacific  Cable  Company,  was 
opened  for  traffic  on  July  25th  last.  This  gives  San 
Francisco  direct  cable  communication  with  China, 
Japan  and  other  points  in  the  East.  The  Pacific 
Cable  Board,  by  arrangement  with  the  German  Trans- 
atlantic Cable  Company,  has  been  able  to  reduce 
the  rate  to  Germany  to  72  cents  a  word.  It  is  hoped 
that  a  similar  reduction  may  be  possible  later  on  to 
other  places  in  Europe. 

Telephone  Exchanges. 

Twelve  new  telephone  exchanges  were  opened  dur- 
ing the  year  and  1,472  new  subscribers  were  added 
to  the  exchanges  throughout  the  colony,  bringing  the 
total  connections  up  to  12,105,  ^ri  increase  of  14 
per  cent,  for  the  year.  Of  the  total  increase,  709 
were  added  at  the  four  chief  centers.  It  wmU  be 
necessary  to  make  considerable  additions  to  the 
Wellington  exchange,  all  the  space  available  for  the 
switchboard  being  now  taken  up. 

In  consequence  of  the  growth  of  the  larger  ex- 
changes and  the  introduction  of  electric  tramways 
in  the  four  principal  centers,  the  installation  of  metal- 
lic circuits  has  been  decided  upon  to  eliminate  cross- 
talk and  induction  from  the  tramways.  These  are 
now  being  installed  at  Auckland,  and  the  material 
for  Wellington  and  Dunedin,  now  under  order,  is 
expected  to  arrive  shortly,  when  the  work  will  be 
put  in  hand  at  once.  There  were  on  March  31st 
last   27  central  and   54   sub-exchanges. 

On  March  31st  last  there  were  7,779%  miles  of 
telegraph  and  721%  miles  of  telephone  lines  in  the 
colony,  these  lines  having  22,920^  and  9,834%  miles 
of  wire,  respectively.  These  figures  are  exclusive 
of  the  lines  maintained  by  the  Railway  Department. 

Following  up  the  satisfactory  results  attained  by 
superimposing  telephones  on  telegraph  and  combined 
telegraph  and  telephone  wires,  thereby  giving  a 
metallic  circuit  foi-  the  telephone,  circuits  have  been 
so  arranged  between  Pahiatua-Woodville,  Palmers- 
ton  North-Feilding,  Palmerston  North-Marton,  Mar- 
ton-Wanganui,  and  Palmerston  North-Foxton.  In 
each  case  a  telegraph  circuit  w^orks  over  the  closed 
circuit,  the  telephonic  communication  being  effected 
by  means  of  transformers.  The  results  have  in  all 
cases  been  very  satisfactory,  induction  being  prac- 
tically eliminated.  A  telephone  metallic  circuit  has 
been  established  between  Palmerston  North  and 
Woodville. 

Electric  Lighting  and  Power. 

The  rapid  increase  in  the  use  of  electricity  for 
lighting  and  power  has  thrown  a  considerable  amount 
of  work  on  the  department,  which,  acting  for  the 
electric  telegraph  commissioner  as  the  Board  of  Con- 
trol, has  dealt  with  regulations  in  connection  with 
the  construction  of  tramways  in  the  city  of  Christ- 
church.  A  number  of  applications  for  licenses  under 
"The  Electric  Lines  Act,  1884,"  have  been  received 
from  boroughs  and  dealt  with. 

Space  Telegr<\phy. 

During  the  last  session  of  Parliament  an  act  v/as 
passed  giving  the  governor  the  right  to  establish 
stations  for  the  purpose  of  receiving  and  transmitting 
telegraph  messages  within  New  Zealand,  or  between 
New  Zealand  and  parts  beyond  New  Zealand,  _  by 
space  telegraphy,  and  preventing  any  person  erecting, 
constructing,  or  establishing  any  station  or  plant 
for  the  purpose  of  receiving  or  transmitting  com- 
munications by  space  telegraphy  without  having  first 
obtained  the  consent  of  the  governor  in  council.  No 
progress  has  been  made  in  the  direction  of  introduc- 
ing space  telegraphy  into  this  colony,  negotiations 
which  were  commenced  with  the  Marconi  company 
having  fallen  through.  Inquiries  are  now  being 
made  as  to  the  desirability  of  testing  another  system, 
but  advancement  in  the  direction  of  making  space 
telegraphy  a  commercial  success  appears  to  be  slow. 


The  official  bulletin  of  the  Italian  Postoffice  De- 
partment gave  in  its  latest  issue  interesting  details 
of  the  invention  of  Signor  Cattani,  which  he  calls 
the  teledattilograph.  It  is  an  instrument  by  which 
one  is  able  to  utilize  a  writing  machine  in  order 
to  send  or  receive  messages  over  the  telephone.  _  If 
the  person  sought  for  should  not  be  at  the  receiver 
the  machine,  left  in  contact,  will  write  the  messages, 
moving  the  corresponding  keys  of  the  typewriter 
as  in  the  sender's  machine.  Messages  can  be  sent 
to  several  persons  at  once. 
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Points    for    Consideration    When    Pur- 
chasing   Series    Alternating- 
current  Arc  Lamps.' 

Bv  G.  Brewer  Griffin. 
Part  I. 

So  much  lias  been  said  and  written  regarding  the 
advantages  of  enclused  arc  lighting  over  the  open 
arc  that  there  is  very  little  left  to  be  added.  The 
comparative  lighting  effects  of  the  two  lamps  have 
been  carefully  covered  by  many  well-known  engi- 
neers and  writers:  therefore,  in  preparing  this  paper 
for  presentation  before  this  association  the  writer 
will  merely  touch  on  a  few  of  the  points  regarding 
comparative  illumination  and  confine  himself  to  those 
which  will,  in  a  way,  be  applicable  to  argument  and 
the  theories  advanced  in  this  paper  regarding  the 
selection  of  the  best  apparatus. 
Illumination. 

In  considering  a  change  in  a  street-lighting  system 
from  the  open  direct-current,  constant-current  lamp 
to  the  enclosed  alternating-current  constant-current 
lamp,  the  first  question  that  arises  in  the  mind  of 
the  lighting  committee  appointed  by  the  municipality 
or  by  the  central-station  management  is  in  regard 
to  the  comparative  available  light  from  the  two  dif- 
ferent systems,  in  order  that  an  intelligent  and  sat- 
isfacton,'  installation  of  the  new  series  alternating- 
current  lamps  contemplated  may  be  made. 

It  is  a  well-known  fact  in  optics  that  images  are 
distinct  on  the  retina  within  a  large  volume  of  illumi- 
nation provided  the  source  of  light,  remains  at  a  con- 
stant value.  Very  slow  fluctuations  or  variations  in 
tlie  light  cause  little  or  no  eye  fatigue  or  distress, 
owing  to  the  natural  protection  exerted  by  the  optic 
nerves.  That  is  to  say.  the  eye  is  protected  froni  strain 
l>y  a  condition  sometimes  referred  to  as  "visual  in- 
ertia." A  greater  or  less  quantity  or  volume  of  light 
outside  of  this  fixed  range,  within  which  visual  inertia 
exists,  or  an  intermittent  fluctuation  of  light  w'ithin 
the  range,  causes  a  marked  visual  effort  of  the  optic 
ner\'es  in  the  normal  eye,  causing  the  observer  to 
pick  out  details  in  groups  or  singly,  and  thus  men- 
tally combine  them  into  what  would  represent  a 
normal  instantaneous  view  of  the  whole  were  the 
light  of  the  proper  intensity,  volume  or  quality,  as 
the  case  might  be. 

A  steady  light  of  low  volume  is,  therefore,  better 
than  an  unsteady  one  of  higher  brilliancy  or  volume. 
Hence,  it  is  advisable  to  shade,  choke  down  or  break 
up  the  brilliant  rays  in  the  arc  \v\ih  light  opal,  semi- 
sand-blasted  or  some  similar  pattern  of  inner  bulb, 
thus  increasing  and  improving  the  field  of  vision,  al- 
though reducing  the  available  brilliancy  of  illumina- 
tion. 

In  the  past  it  has  been  the  practice  to  refer  to  a 
9.5-ampere,  52-volt  arc  of  the  open  type  as  a  2,000 
(commercial)  candlepower  lamp.  Speaking  in  a  gen- 
eral way,  such  a  lamp  can  be  replaced  successfully 
by  alternating-current  series  constant-current  arc 
lamps  of  7.5  amperes,  with  a  marked  improvement 
in  the  lighting  effect  and  a  greater  addition  to  the 
field  of  vision.  The  minimum  illumination  between 
lamps  will  be  found  to  remain  al)out  the  same.  The 
Jjright  zone  of  the  open  arc  disappears  and,  while 
the  average  illumination  over  the  area  is  somewhat 
less,  the  visual  usefulness,  the  vital  test  of  value  of 
an   illuniinant   is   distinctly   greater. 

Alternating-current  lamps  of  low  amperage  are 
not,  in  the  estimation  of  the  writer,  satisfactory  to 
use  or  successful  for  street  illumination,  unless  car- 
bons of  greater  density  and  reduced  cross-section  are 
used  and  the  lamps  hung  quite  closely  together. 
This  is  owing  to  the  strong  bluish  or  violet  light 
given  with  the  standard  one-half-inch  carbons  and 
shorter  life  and  increased  number  of  annual  renewals 
of  carbons  per  lamp. 

Most  authorities  agree  that  for  surface  lighting 
of  streets  the  open  arc  has  a  decided  advantage  over 
the  enclosed  arc  up  to  100  feet  away  from  the  source 
of  light.  At  150  feet  and  over  the  difference  in 
favor  of  the  alternating-current  series  enclosed  lamp 
is  greater  than  the  reverse  value  of  the  direct-current 
open    arc    at    100    feet. 

Considerable  argument  has  arisen  at  different  times 
as  to  how  high  series  alternating-current  enclosed- 
arc  lamps  should  be  hung  above  the  level  of  the 
street  to  give  the  best  general  results.  In  the  writer's 
experience.  6.6-ampere  lamps  should  be  hung  18  feet 
above  the  street  level  and  7.5-ampere  lamps  not  to 
exceed  25  feet  above  street  level,  measuring  from 
the  center  of  the  bulb  to  the  street.  At  these  heights 
the  following  obser\'ations  seem  to  he  correct.  At 
55  feel  away  from  the  pole  the  direct-current  open, 
the  direct-current  enclosed  and  the  alternating-cur- 
rent series  enclosed  with  reflector  are  equal  in  in- 
tensity. .'\t  125  feet  away  the  alternaling-currcnt 
scries  lamp  shows  a  greater  intensity  than  the  others, 
the  open  lamp  being  about  50  per  cent,  less  and  the 
constant-current    direct-current    25    per    cent.    less. 

At  this  point  it  might  be  well  to  consider  the  effi- 
ciencies of  glassware.  A  paper  prepared  in  January. 
1900.  by  Messrs.  Williamson  and  Klinck.  and  pre- 
sented before  the  Franklin  Institute,  showed  a  con- 
siderable depth  of  research  into  this  question.  The 
following  efficiencies   were  given: 

Holophanc-    87       per  cent. 

(Iroiind    glass    - 7Q.3  per  ci-iit. 

Plain  opal,  glass    68.5  per  cent. 

Sliglitly  op.ilcsccnt Q0.2  per  cent. 

riat   o|ial    glass    Rrt.S  per  cent. 

From    the  writer's  observations,  he   would   be   in- 

1.  A  paper  read  before  the  Ohio  KIcctric  I-iglit  Asso- 
ciation al   Santlu.sky.    O.,   August    17,    1904. 


clincd  to  recommend  the  adoption  of  a  slightly  opal- 
escent inner  bulb  and  a  clear  outer  globe. 

Authorities  differ  as  to  the  watt  energy  required 
to  properly  illunn'nate  certain  surfaces.  The  average 
opinion  would  lead  an  investigator  to  believe  that 
450  watts  for  every  300  square  feet  of  street  space 
would  be  the  most  satisfactory.  Watts  per  candle- 
power  in  series  alternating-current  arc  lamps  for  six 
amperes  and  70  volts,  operating  at  a  power  factor 
of  80  per  cent.,  figured  to  give  about  1,600  candle- 
power  for  100  hours,  is  about  0.21  watt. 

The  question  of  proper  operative  voltage  at  the 
arc  for  series  alternating-current  arc  lamps  is  one 
which  requires  careful  attention  by  central-station 
operators,  in  order  that  the  best  results  may  be  ob- 
tained. Speaking  generally,  lamps  should  operate  at 
70  volts  arc  as  a  minimum  (a  lower  voltage  arc 
with  successful  operation  is  possible  should  carbons 
be  treated  with  potassium  or  sodium  salt)  and  75 
volts  as  a  maximum  during  the  life  of  a  trim  of 
carbons.  The  reasons  for  this,  I  feel,  are  not  thor- 
oughly understood  by  users  of  enclosed-arc  lamps. 
Having  this  opinion.  I  may  be  pardoned  for  going 
slightly  into  detail   regarding  it. 

The  temperature  of  the  electric  arc  is  supposed  to 
be  the  boiling  point  of  carbon.  A  certain  percentage 
of  carbon  is  vaporized  under  the  high  temperature 
induced  by  the  arc,  and  to  obtain  proper  combustion 
of  this  vapor  the  proportion  of  oxygen  admitted  to 
the  arc  must  be  carefully  calculated,  in  order  that 
the  bulb  may  be  luminous  over  its  entire  surface, 
that  it  be  not  blackened  during  the  life  of  a  trim 
of  carbons,  and  that  the  life  may  not  be  unduly 
lengthened  or  shortened.  The  necessities  of  these 
precautions  are  as  follows : 

Blackening  of  inner  bulbs  may  be  traceable  to  the 
following  causes:  Insufficient  ventilation  of  the  in- 
ner bulb  causes  a  blackening  of  the  inner  surfaces, 
owing  to  the  want  of  proper  arc  ventilation  or  ad- 
mixture of  oxygeu  with  the  carbon  vapor.  While 
the  ventilation  of  the  inner  bulb  may  be  properly 
proportioned  by  the  manufacturers,  this  condition  may 
exist  through  the  carbons  being  of  too  great  a  diam- 
eter, causing  them  to  fit  too  tightly  in  the  gas-cap 
bushing,  thus  causing  the  arc  to  burn  in  a  condition 
which  soon  approaches  vacuum.  This  condition  of 
blackening  may  not  be  noticed  when  the  lamp  is 
first  started,  owing  to  the  fact  that  the  oxygen  in 
the  inner  bulb  is  not  immediately  consumed.  As 
soon. as  the  oxygen  enters  into  chemical  combination 
with  the  carbon  vapor  the  blackening  begins.  The 
pressure  on  the  inner  bulb  at  this  time  is  raised 
considerably  above  normal,  causing  cracked  bulbs. 
This  same  blackening  is  caused  at  times  by  lo\\  arc 
voltages,  while  the  ventilation  of  the  bulb  may  be 
normal.  If  the  carbon  is  vaporized  rapidly  by  either 
the  high-voltage  arc  or  an  average-voltage  arc  with 
proper  enclosure,  the  carbon  vapor  produced,  by.  the 
arc  is  burned  so  rapidly  that  it  does  not  reach  the 
walls  of  the  enclosing  bulb.  Thus  it  is  readily  seen 
that,  with  a  short  arc,  or  low  voltage  or  with  a 
tight  enclosure,  practically  all  the  vapor  generated 
by  the  arc  cools  in  transit  to  a  temperature  below 
that  required  for  its  proper  chemical  combination 
with  oxygen,  and  thus  condenses  on  the  walls  of 
the  arc  chamber.-  With  the  latter-named  condition 
existing,  the  actual  light  efficiency  is  reduced  in 
proportion  to  the  amount  of  deposit  on  the  bulb. 
As  before  cited,  a  light  opalescent  bulb  had  best  be 
used,  although  the  clear  inner  bulb,  after  the  second 
night's  operation,  will  serve  nearly  as  well,  owing 
to  the  very  slight  deposit  of  carbon  by-products  which 
will  take  place  on  the  inner  surface,  however  care- 
fully the  ventilation  of  the  bulb   is  calculated. 

Another  point  to  be  considered  is  that  this  by- 
product will  always  deposit  on  the  coolest  point  ad- 
jacent to  the  arc.  The  use  of  brass,  gun  metal  or 
similar  compositions  in  the  enclosing  chamber  should 
be  frowned  upon,  as  metals  of  these  and  similar  al- 
loys add  depth  to  the  color  of  the  deposit,  varying 
from  a  brilliant  yellow  to  a  light  brown. 

It  is  therefore  advisable  to  use  some  form  of  gas 
cap  made  of  material  which  will  offer  a  high  resist- 
ance to  the  heat  in  respect  to  its  resisting  disintegra- 
tion under  high  temperature  and  which  will  still  dis- 
sipate quite  rapidly  the  heat  generated  by  the  arc. 
The  advantage  of  this  will  readily  be  seen ;  the 
gas  cap  being  cool,  the  bulk  of  the  deposit  attaches 
itself  to  it  instead  of  on  the  inner  surface  of  the 
bulb,  thus  giving  a  considerably  better  light  efficiency 
after  50  per  cent,  of  the  carbon  has  been  consumed 
than  would  be  obtained  from  a  lamp  having  some 
form  of  metal  gas  cap,  which,  being  hotter  than 
the  walls  of  the  enclosing  bulb,  causes  it  to  deposit 
on  the  latter,  thus  lowering  the  light  efficiency. 

A  chemical  analysis  of  the  deposit  shows  it  to 
consist  of  ferric  oxide  and  silica,  mainly  silica.  It 
has  been  variously  estimated  that  from  20  per  cent, 
to  30  per  cent,  of  the  available  light  is  lost  after  50 
hours'  operation,  caused  by  the  deposits  on  the  inner 
bulb,  where  iron,  brass  or  other  metal  gas  caps  are 
used.  The  material  used  for  this  purpose  by  the 
company  with  which  the  writer  is  connected  seems 
to  be  the  Ideal  sulistance  for  the  purpose.  By  actual 
measurement  of  the  deposit,  compared  with  thai  of 
a  lamp  of  the  same  type  and  current  consumption, 
burning  the  same  number  of  hours,  it  was  found  that 
the  weight  of  the  deposit  on  the  bulb  was  a  trifle 
less  than  one-lhird  of  that  on  the  bulb  of  the  lamp 
having  the  metal  gas  cap,  both  lamps  using  same 
grade  and  amount  of  carbon.  Still  further  to  prove 
that  the  difference  did  not  exist  in  the  quality  of 
the  carbon,  the  deposit  was  carefully  removed  from 
the   gas  cap,   side   rods   and   carbon   holder   of   each 


lamp  and  weighed,  and,  wdien  added  to  the  weight 
of  the  deposit  washed  out  of  the  bulb,  the  total 
weight  of  the  deposit  from  each  lamp  practically 
agreed. 

Great  stress  has  been  laid  upon  efficiencies  of  all 
types  of  apparatus,  and  station  engineers  are  anxious 
to  obtain  even  a  gain  of  one-half  of  one  per  cent, 
in  efficiency  in  the  almost-perfect  generator  or  en- 
gine, but  few  pay  any  marked  attention  or  give  any 
thought  to  percentages  gained  or  lost  in  an  arc-lamp 
mechanism,  and  fewer  still  to  light  efficiency  gained 
or  lost  by  proper  or  improper  engineering  methods. 
It  is  only  within  the  last  few^  years  that  the  station 
man  has  awakened  to  the  necessity  of  carefully  con- 
sidering the  performance  of  what  is  known  to  the 
trade  as  "detail  apparatus."  Today,  on  account  of 
this  awakening,  the  central-station  man  is  demanding 
and  receiving  better  and  more  efficient  transformers, 
meters,  incandescent  lamps ;  and  why  not  arc  lamps 
and  other  similar  apparatus  of  the  same  class? 

Another  cause  of  trouble  in  the  operation  of  arc 
lamps  is  the  moisture  on  the  inner  surface  of  the 
bulbs,  or  in  the  carbons,  which  causes  the  arc  to  be 
unsteady  at  the  start,  cuts  down  the  light  to  a  large 
extent,  shortening  the  length  of  the  arc  to  about  one- 
sixth  of  its  normal,  and  so  remains  until  the  moisture 
has  been  dissipated.  Therefore,  the  necessity  of  hav- 
ing an  arc  lamp  which  is  thoroughly  waterproof  and 
practically  moisture-oroof.  is  a  point  to  which  station 
men  should  insist  upon,  if  they  wish  to  be  free  from 
the  "complaints  of  the  City  Fathers." 

With  this  preamble  the  writer  will  proceed  to  take 
up  points  for  consideration  when  purchasing  a  serie'S 
alternating-current  arc-lamp  equipment.*  For  con- 
venience, you  should  first  consider  the  lamp  itself. 
The  following  are  the  main  features,  in  the  order 
given : 

Differential   Mechanism. 

First  of  all  should  be  considered  the  type  to  be 
adopted.  The  higher  energy  losses  in  the  differential 
mechanism,  in  comparison  with  the  shunt,  is  not 
to  be  considered  when  its  superior  operation  is  taken 
into  account.  The  construction  of  the  differential 
lamp  is  so  well  known  that  its  details  need  not  be 
entered  into  here.  There  are,  of  course,  variations 
in  the  type.  The  armatures  may  be  mounted  so  that 
they  enter  the  magnets  from  the  bottom  or  from 
the  top.  or  where  the  pairs  of  magnets  are  super- 
imposed they  may  enter  from  the  bottoin  of  one  pair 
of  magnet  coils  and  the  top  of  the  other  pair.  How- 
ever, the  essential  details  of  operation  are  alike:  a 
pair  of  series  coils,  operating  against  a  pair  of  shunt 
coils,  with  a  rocker  arm  or  armature  connected  to 
the  clutch  rod.  The  differential  lamp  strikes  the  arc 
with  the  carbons  together,  and  the  w^eight  of  the 
moving  parts  acts  to  hold  the  carbons  apart  wdien 
no  current  is  passing  through  the  lamp.  Therefore, 
troubles  and  outages  caused  by  the  carbons  slipping 
through  the  clutch  do  not  exist  as  in  the  shunt  lamp. 
A  lamp  of  the  differential  type  is.  to  an  extent,  self- 
regulating  as  to  the  current  taken,  which  is  of  direct 
assistance  in  the  operation  of  the  circuits,  and,  by 
so  doing,  makes  the  service  good ;  this  is  not  true 
of  the  shunt  lamp. 

Case  and  Trim  Parts. 

The  first  consideration  is  the  materia-l  used.  The 
weight,  strength,  quality  and  rigidity  should  be  care- 
fully investigated.  It  is  generally  considered  that 
a  high-grade  copper  case,  not  under  18  gauge,  should 
be  preferred.  It  should  be  corrugated  to  give  it 
stiffness  and  strength,  and,  incidentally,  add  to  the 
artistic  merit. 

2.  Accessibility  of  the  Mechanism. — Preferably,  the 
case  should  be  provided  with  a  door,  which  is  so 
constructed  as  to  be  watertight,  and  hung  on  sub- 
stantial hinges  and  provided  with  a  good  heavy  lock- 
ing device.  Preferably,  the  door  should  take  up 
about  one-third  of  the  lamp  case,  and  the  renewable 
parts   should  be   easily  reached  with  the  door  open. 

3.  Interchangeability  of  the  Parts. — In  this  con- 
nection, a  prospective  buyer  will  see  to  it  that  wher- 
ever screws  and  nuts  are  used,  they  are  of  standard 
dimensions  and  have  standard  threads,  thus  making 
it  possible  to  obtain  duplicates  from  any  hardware 
.store. 

4.  Method  of  Ventilation. — The  lamp  should  be 
well  ventilated  and  still  be  bug  and  water  proof. 
By  having  a  good  ventilation  it  naturally  follows 
that  the  operating  temperature  will  be  low  and  the 
life  of  the  insulation  and  windings  be  materially 
increased. 

5.  Inner  Bulbs  and  How  Supported. — The  clo.sed- 
base  inner  bulb  is  now  generally  recognized  by  man- 
ufacturers and  consumers  as  best  meeting  the  special 
requirements  for  street  arc  lighting,  there  being  only 
one  air  seal,  which  is  taken  care  of  by  the  mouth  of 
the  bulb  resting  against  the  surface  of  the  gas  cap. 
There  will  be  practically  no  shadows  thrown  from 
side  rods  where  this  type  of  bulb  is  used,  or  from 
the  supporting  device  which,  in  this  case,  is  a  light 
wire  stirrup  or  bail,  which  supports  the  close  dinner 
bulb.  In  addition,  there  is  an  advantage  in  that 
there  are  no  gas  caps,  so  that  the  lamp  may  be 
readily    trimmed    with    one   hand. 

6.  Outer  Globes  and  How  Supported. — The  selec- 
tion of  an  entirely  closed  or  opcn-boltom  outer  globe 
is  one  that  is  largclv  a  matter  of  personal  choice. 
With  some  types  of  lamps  the  opcn-bnttom  or  outer 
globe  is  almost  essential,  on  account  of  these  lamps 
using  18  inches  or  20  inches  external  reflectors,  which 
arc  supported  by  the  same  device  which  holds  the 
globe  in  place.  This  makes  it  difficult  for  the  trim- 
mer to  handle  the  globe  and  shade.     Where  suitable 
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inner  reflector  is  used  the  closed-bottom  outer  globe 
should  be  preferred,  the  life  per  trim  being  somewhat 
longer   with   it. 

7.  Reflectors;  Where  and  How  Supported. — As 
just  mentioned,  large  external  reflectors  are  fre- 
quently attached  to  the  same  device  which  holds 
the  outer  globe.  It  goes  without  saying  that  any 
form  of  reflector  on  an  outdoor  arc  lamp  is  a  nui- 
sance and  a  source  of  expense  and  detracts  from 
the  trim  appearance  of  the  lamp,  and  causes  the  lamp 
to  "sail"  in  the  wind  and  pack  up  with  ice  and  snow 
during  the  winter  (not  referring  to  the  tropical 
countries)  and  dirt  in  the  summer,  thus  adding  in- 
creased weight  to  the  hanger  cables  and  supports, 
and  it  also  provides  a  roosting  place  for  the  fowls 
of  the  air. 

8.  Lamp  Cap,  Hanger  Loop  and  Terminals. — A 
lamp  cap  made  of  copper  is,  of  course,  preferable 
to  the  one  constructed  of  iron  or  other  corrosive 
metal.  The  terminals  should  be  substantial  and 
placed  as  far  apart  as  possible  and  provided  with 
heavy  and  substantial  screws  to  hold  the  leads  in 
place.  The  terminals  should  be  mounted  on  pet- 
ticoated  porcelain  insulators,  and  all  parts  of  the 
lamp  cap  should  be  strictly  watertight,  and  no  part 
exposed  to  the  weather  should  be  made  of  any  ma- 
terial other  than  gun  metal,  brass,  phosphor  bronze, 
copper  or  similar  material.  Thus  the  periodical  re- 
finishing  and  painting  of  street  arc  lamps  is  avoided. 

M'ECH.VNISM. 

The  next  group  of  features  to  be  considered  should 
be  the  mechanical  construction  of  the  mechanism. 

1.  Number  of  Different  Pieces. — These  parts  should 
he  reduced  to  the  lowest  possible  nuinber.  in  order 
that  repairs  may  be  quickly  and  easily  made,  and 
a  large  stock  of  supply  parts  unnecessary.  The  \yr:ter 
well  "remembers  the  time  when  no  two  screws  in  an 
arc  lamp  (of  which  there  were,  with  a  slight  exag- 
geration, hundreds)  were  of  the  same  threads  or 
length.  In  those  days  the  arc-lamp  manufacturers 
made  more  money  by  selling  repair  parts  than  on 
the  sale  of  the  lamps  themselves.  There  are  many 
parts  of  an  arc  lamp  where  the  same  screw  can  be 
used,  and  a  modern  lamp  should  show  a  careful 
consideration   of  this  possibility. 

2.  Assembly  of  Parts.— The  parts  'of  the  lamp 
should  be  readily  detachable  one  from  the  other 
without  dis-assembling  the  entire  mechanism.  Pref- 
erably, all  parts  should  be  mounted  on  a  spider  at- 
tached to  the  central  tube,  which  tube  should  be 
especially  heavy.  This  method  of  construction  would 
allow  the  entire  mechanism  to  be  removed  from  the 
lamp  case  with  the  central  tube.  The  central  tube 
should,  however,  be  readily  detached  from  the  rest 
of  the  mechanism.  This  method  of  mounting  would 
preserve  the  alignment  of  the  lamp  under  all  con- 
ditions, as  the  tube  would  screw  into  a  substantial 
cross-bar  in  the  top  of  the  lamp  and  line  up  with 
bushings  in  the  base  frame,  so  that  it  would  be 
practically  impossible  to  reassemble  the  lamp  and 
have  it  out  of  alignment. 

3.  Methods  of  Adjustment. — Easy  and  rapid  meth- 
ods of  adjustment  should  be  provided.  One  of  the 
adjustments  most  used  is  necessarily  the  cut-out 
weight  and  contacts.  Some  method  should  be  pro- 
vided so  that  close  adjustment  of  the  arc  can  be 
readily  obtained  without  the  weight  sliding  back  and 
forth  on  the  bar  as  the  rocker  arm  is  tihed. 

4.  Quality  of  Material— Central-station  buyers 
should  insist  on  a  high  grade  of  material  throughout. 
The  first  cost  might  be  slightly  more,  but  the  de- 
crease in  annual  maintenance  charges  would  be 
marked  and  the  depreciation  charges  on  the  appa- 
ratus could  be  reduced  as  the  valuable  life  of  the 
lamp  should  be  increased  in  the  ratio  of  the  quality 
of  the  material  used. 

5.  Switch  Construction.— The  switch,  preferaoly, 
should  have  no  moving  leads  attached  to  it.  The 
contact  parts  should  be  well  made  and  the  handle 
projecting  on  the  outside  of  the  case  preferably  metal. 

6.  ilagnet  Spools.— The  use  of  metal  spools  cov- 
ered with  paper  or  any  similar  material  of  this  kind, 
while  used  to  a  great  extent  by  some  manufacturers, 
is  not  to  be  considered  the  best  practice  in  alternat- 
ing-current arc  lamps.  A  magnet  spool  should  prei- 
erably  be  molded  in  one  piece  from  some  of  the 
well-known  insulating  materials,  preferably  vulca- 
be'ston.  AH  spools  should  be  interchangeable  one 
with  another.  The  windings  should  show  careful 
n-orkmanship,  the  lavers  being  smooth  and  the  leads 
attached  and  connected  where  necessary  with  two 
screw-wire  sleeve  connectors 

7.  Cut-out  Device. — The  cut-out  should  be  so  con- 
structed that  it  is  only  necessary  to  bridge  one  con- 
tact to  cut  out  the  lamp.  This  contact  should  be 
faced   with  coin   silver,   which   metal   will  not  lump 

.  up  should  there  be  any  tendency  for  the  cut-out  to 
arc,  and  its  oxide  is  a  good  conductor.  The  arms 
should  be  readily  renewable  and  be  so  attached  that 
they   are  rigid  when  put  on. 

Electeic-\l   Pekfoemance. 

1.  Breakdown  Tests.— The  best  engineering  prac- 
tice today  demands  that  a  series  alternating-current 
arc  lamp  should  be  able  to  withstand  a  breakdown 
test  to  ground,  without  damage  to  the  insulation,  of 
7000  to  8,oco  volts,  alternating  current,  applied  for 
one  minute.  Careful  buyers  are  insisting  that  some 
guarantee  be  given  as  to  what  tests  lamps  of  this 
character  will  withstand. 

2.  Losses  in  Mechanism.  (Difference  between  true 
watts  at  terminal  and  true  watts  at  arc). — If  a  dif- 
ferential lamp  is  carefully  constructed,  electrically 
and    mechanically,    the    loss    should   not    exceed    22 


watts  per  lamp.  The  efficiency  varies  somewhat  with 
the  carbons  used.  The  figures  above  given  should 
be  the  average  with  a  number  of  pairs  of  carbons. 
The  ideal  way  to  make  such  a  test  is  to  select  from 
25  carbons  those  which  gauge  between  0.505  and 
0.520  of  an  inch.  Re-sort  them  after  gauging,  and 
select  by  weight  those  which  come  between  the  heavi- 
est and  the  lightest,  or,  in  other  words,  the  average- 
weight  carbon.  Twenty  readings  should  be  taken 
at  five-minute  intervals  with  each  pair  of  carbons, 
after  first  allowing  the  arc  to  establish  itself  and 
burn  not  less  than  one-half  hour  before  taking  the 
first  reading.  Take  the  same  number  of  readings 
on  the  other  six  pairs,  then  break  them  on  the  holder 
ends,  so  that  the  arc  will  form  one-third  down  the 
inner  bulb.  Again  break  them  to  a  point  one-half 
the  way  down,  taking  the  same  readings.  At  two 
thirds  the  way  down  the  same  readings  should  be 
taken.  The  average  results  obtained  under  these 
conditions  will  be  extremely  accurate,  and  with  some 
difl^erential  lamps  the  writer  has  obtained  a  loss  as 
low  as  19  watts  average. 

3.  Power  Factor. — The  power  factor  does  not  ap- 
preciably ^-ary  with  the  location  of  the  arc  in  the 
enclosing  chamber,  but  will  vary  with  the  quality 
of  the  carbon.  Many  central  stations,  lamp  men  and 
manufacturers  erroneously  estimate  that  the  power 
factor  of  a  pair  of  carbons  without  intervening  mech- 
anism is  100  per  cent.  Actually  the  power  factor 
under  these  conditions  is  about  90  per  cent.  This 
percentage  must,  therefore,  be  taken  as  the  ideal 
condition  as  to  maximum  power  factor  obtainable 
with  the  alternating-current  arc  lamp.  The  ratio 
between  the  true  and  apparent  watts  w'ill  give  the 
correct  power  factor  of  the  lamp.  The  prospective 
buyer  should  insist  that  the  manufacturers  provide 
him  with  a  written-performance  specification,  in  which 
there  is  stated  what  results  will  be  obtained  and 
what  will  be  guaranteed  by  the  manufacturer.  Com- 
petitive specifications  should  be  carefully  analyzed. 

4.  Arc  Voltage  Regulation. — Through  a  12- 
hour  run  the  variation  in  arc  voltage  should  not  be 
over  five  volts,  and  the  variation  from  the  pick-up 
to  point  of  feed  should  not  be  over  15  volts.  By 
having  a  lamp  which  will  regulate  within  these  limits 
a  much  steadier  and  much  more  satisfactory^  light 
will  be  given.  A  peculiar  phenomenon  occurs  in  the 
series  alternating-current  lamp  in  respect  to  a  close 
arc  regulation.  For  instance,  two  lamps  being  se- 
lected, one  showing  regulation  within  the  above  lim- 
its, the  other  showing  regulation  outside  the  above 
limits,  the  life  per  trim  of  carbons  will  be  greater 
with  the  lamp  having  the  poorest  arc  regulation,  but 
with  a  considerably  poorer  quality  of  light  than  that 
given  by  the  arc  with  the  better  regulation,  which 
goes  to  show  that  arc  lamps  should  not  be  selected 
solely  on  the  showing  made  on  a  life  test  per  trim. 

5.  Temperature. — The  longevity  and  the  value  of 
the  insulation  is  increased  by  low  temperature.  The 
copper-shell  lamp  usually  maintains  a  cooler  mech- 
anism than  does  the  iron-case  lamp,  owing  to  the 
high  heat  conductivity  of  the  copper.  For  this  rea- 
son, after  the  lamp  has  been  burning  for  a  number 
of  hours,  the  case  made  of  copper  will  feel  hotter 
than  will  the  iron  one,  but  an  actual  thermometer 
test  on  the  windings  will  usually  prove  that  the 
mechanism  is  cooler  than  it  would  be  in  the  iron 
case.  The  temperature  of  the  mechanism  should  not 
be  in  excess  ■  of  45°  C.  after  12  hours^  continuous 
operation.  However,  it  goes  without  saying  that  60° 
would  not  damage  the  insulation,  although  the  life 
of  the  material  would  be  shorter  than  on  a  lamp 
operated  at  45°  rise. 

[To  be  concluded.] 


Novel  Experiments  in  the  Reproduction 
and  Transmission  of  Sound. 

One  of  the  members  of  the  Russian  Physico-med- 
ical  Society  in  the  city  of  Tamboff,  Mr.  N.  V.  Gor- 
iunofif,  showed  recently  some  interesting  experiments 
relative  to  the  reproduction  and  transmission  of 
sound.  A  microphone  receiver  of  the  sound  was 
placed  on  the  second  floor  at  a  distance  of  about  45 
meters  from  the  hall.  The  sound  was  transmitted  to 
the  receiver  in  four  ways,  as  follows: 

1.  By  a  glass  bottle  containing  some  liquid,  the 
experimenter  using  his  body  as  one  of  the  conduct- 
ors. The  investigator  walked  back  and  forth  along 
the  hall,  holding  in  his  hands  a  dish  with  the  bot- 
tle, which  reproduced  the  sound.  As  soon  as  the 
bottle  was  placed  upon  a  chair  the  sound  ceased. 

2.  By  two  german-silver  wires  placed  on  both 
sides  of  a  burning  candle. 

3.  By  a  Crookes  tube,  in  which  the  emanations  did 
not  stop  during  the  experiments. 

4.  By  a  special  condenser  constructed  for  that  pur- 
pose by  Mr.  Goriunofif,  and  based  on  the  principle  of 
sound  transmission  by  metals. 

In  all  these  cases,  except  the  third,  the  audience 
could  hear  the  music  very  clearly;  the  human  voice 
was  transmitted  with  less  success. 

During  his  experiments  the  lecturer  used  an  in- 
duction coil  which  gave  a  spark  20  centimeters  long. 

At  the  end  of  this  very  interesting  entertainment 
Mr.  Goriunoff  repeated  also  some  of  the  experiments 
of  sound  transmission  by  the  flame,  using  for  that 
purpose  a  special  arrangement  of  his  own. 

A  movement  is  now  on  foot  to  organize  a  com- 
pany for  the  purpose  of  building  an  electric  railroad 
at  Rosario,  a  city  of  about  122,000  inhabitants,  in 
the  province  of  Santa  Fe,  Argentina. 


N-rays. 

After   having    spent   two   centuries    in   laboriously 
emancipating    itself    from    Newton's    conception    of 
light,    physical   science   has   undergone   one  of  those 
periodical  oscillations   which   seem   insepairable   from 
human  progress.     Corpuscular  theories  hold  the  field 
in    cathode-ray    phenomena    and    in    radio-activity. 
Since  Paschen  showed  recently  that  even  the  unde- 
flected  7-rays  of  radium  convey  an  electric  charge, 
the  undulatory  hypothesis  has  been  releg-ated  to  pure 
light   and   to  Roentgen   rays.     Thanks  to   that  most 
brilliant    and    fruitful    of    modern    conceptions,    the 
electron   theory   of   electricity,   magnetism,   light  and 
electrochemistry,    we     are     now    becoming    familiar 
with    processes    which    until    lately     even     advanced 
thinkers  only  dared  to  refer  to  in  bald  mathematical 
terms  of  studied  generality.    Electrical  theories  have 
become  more  and  more  corpuscular.    Except  for  pur- 
poses of  wireless  telegraphy  and  dynamo  design,  our 
pioneers  have  largely  withdrawn  their  attention  from 
the  medium  to  which  Faraday  and  Maxwell  so  mas- 
terfully  directed   it,   and  have  concentrated   it  more 
and  more  upon  the  matter  which  is  capable  of  freely 
conveying  the  ultimate  material   of  electricity,  upon 
that  "hole  bored  through  a   solid  rock  of  air,"   the 
wire    which   gives    a   comparatively    free   passage    to 
the    negative    electron.     At    such    a   time,    and    amid 
such    preoccupations,    Blondlot's    discovery     of     the 
N-rays  came  as  somewhat  of  a  shock.     It  came  on 
February    2,    1903.      Unlike    Roentgen's    sensational 
photographs  of  the  bones  of  the  living  hand.  Blond- 
lot's    results    remained    practically    unnoticed.     Even 
at  the  present  day,  when  the  literature  of  the  sub- 
ject comprises  some  65  papers,  nearly  all'  physicists 
and    journals    outside    France    maintain    an    attitude 
of  rigid  scepticism  or  studied  indifference.     The  rea- 
sons are  not  far  to  seek.     The  observed  effects  are 
sli.ght.     They  require  a  careful  training  of  the  eye. 
There   have   been    many   failures    to    repeat   the    ex- 
periments ;    and,    lastly,    the   practical    utility   of   the 
results,  apart  from  physiology,  is  by  no  means  ob- 
vious.    Yet  the  theoretical  interest  of  these  investi- 
gations is  very  great,  and  the  theoretical  interest  of 
today    is    the    practical    interest    of    tomorrow.     We 
have  apparently  to  deal  with  light  of  extremely  mi- 
nute   wave-length,    a    wave-length    of   the    order    of 
the  size  of  a  molecule,  and  about  one-fiftieth  of  that 
of  visible  light.     This  means  an  enormous  extension 
of  the  known  spectrum  in  the  violet  direction,  and 
is   a   worthy   counterpart   of   its    Hertzian   extension 
in   the   red    direction.   .  Nor   can    we   complain    of   a 
lack  of  definiteness   in   the   manner  in   which   these 
discoveries  have  been  presented.     M'r.   Blondlot's   15 
papers  are  models  of  lucidity  and  scientific  precision, 
and,   in   spite  of  the  intricacy  and  difficulty  of  this 
species   of   research,   he   never   has   had   occasion   to 
withdraw   or  modify   any   of   his    results   once  pub- 
lished.    Moreover,    they    have    been    confirmed    by 
Bichat,  Charpentier,  Meyer,  Colson,  Broca,  Zimmern, 
Rothe,  J.   Becquerel,  and  a  number  of  other  physi- 
cists of  repute.     Not  a  week  passes  without  two  or 
three    new    works    on   the    subject.     Becquerel    espe- 
cially   has    accomplished    valuable    additional    work, 
and    has    done   much   to   unravel    the   knotty   points 
and   establish   new   relations   with   older  phenomena, 
while    Blondlot   himself,    confronted   with   the   many 
failures  of  colleagues,  has   devised  improved  means 
of   observation. 

It  may  be  a  little  premature  at  present  to  assign 
their  proper  place  to  the  N-rays  in  the  structure  of 
physical  science.  But  it  seems  clear  that  their  dis- 
covery will  lead  us  far  into  the  unknown  recesses  of 
matter.  Like  two  tunnels  bored  from  each  side  of 
a  mountain,  i-adium  rays  and  N-rays  enable  us  to 
penetrate  the  unexplored  interior  of  the  atom.  They 
will,  no  doubt,  meet  before  long.  Becquerel's  latest 
results  show  an  intimate  connection  between  the  two 
forms  of  radiation,  the  former  corpuscular,  the  lat- 
ter ethereal.  In  radium  rays  we  deal  with  the 
projection  and  impact  of  electrons.  In  N-rays  we 
probably  have  the  ether  disturbances  which  accom- 
pany those  processes.  If,  as  Becquerel  suggests,  all 
N-rays  imply  a  convection  of  negative  electrons  and 
a  lateral  projection  of  positive  electrons,  the  intimacy 
of  the  connection  between  these  forms  of  energy  is 
apparent.  But  the  most  fascinating  of  all  possibili- 
ties is  that  held  out  by  Becquerel's  provisional  an- 
nouncement that  the  a-rays  mixed  up  with  N'-rays 
have  the  same  magnetic  curvature  of  path  as_  the 
/3  -rays,  only  in  the  opposite  direction.  This  would 
mean  that  we  were  at  last  brought  face  to  face  with 
the  uncombincd  positive,  electron.  So  far,  however, 
the  only  corroborative  testimony  we  can  find  is 
Meyer's  observation  of  N'-rays  which  are  capable  of 
penetrating  one  millimeter  of  lead  or  10  centimeters 
of  water,  a  feat  to  which  polonium  rays  have  proved 
quite  unequal.  The  next  few  months  will  probably 
bring  us  some  announcements  of  surpassing  interest. 
Meanwhile,  the  confirmed  sceptic  may  remain  sat- 
isfied with  the  thought  that,  whatever  happens,  we 
shall  know  much  more  about  the  objective  value  of 
the  human  eye  as  an  instrument  of  observation  at 
the  end  than  we  did  at  the  beginning  of  N-ray  re- 
search-— From  the  London  Electrician  of  August  12, 
1904. 


The  Aurora,  Elgin  and  Chicago  Railway  Com- 
pany shows  a  good  gain  in  traffic  on  its  third-rail 
line  for  July.  The  gross  receipts  for  the  month 
were  $58,517,  compared  with  $47,182  for  July  last 
year.  The  operating  expenses  were  $27,131  and 
$25,598,   respectively. 
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CORRESPONDENCE. 

Great  Britain. 

London,  August  17.— The  spacc--telegrapli  bill 
which  has  been  introduced  by  the  government  has 
passed  through  its  second  stage.  In  moving  that  the 
bill  be  read  a  second  lime,  the  postmaster-general, 
on  behalf  of  the  government,  said  that  two  principles 
were  embodied  in  the  bill,  viz.,  that  safety  for  the 
nation  in  time  of  danger  should  be  secured  by  the 
government  being  allowed  to  exercise  control  over 
space-telegraphy,  .md  also  that  a  big  monopoly 
should  not  be  allowed  to  grow  up  which  at  some 
time  the  state  might  have  to  purchase.  It  will  be 
remembered  that  the  bill  prevented  anyone  from 
even  experimenting  with  space-telegraphy  without  a 
license.  An  amendment  has  now  been  made  which 
gives  absolute  freedom  in  this  direction,  registration 
being  all  that  is  now  re<iuired.  The  bill  is  to  be 
limited  in  its  operation  to  two  years  in  order  that 
it  might  then  be  amended  in  the  light  of  experience. 
The  postmaster-general  promised  that  the  bill,  if  it 
became  law,  should  be  administered  as  liberally  as 
possible.  There  appears,  however,  to  be  some  im- 
patience felt  tliat  a  measure  of  such  importance 
should  be  introduced  so  late  in  the  session,  and  if 
certain  members  have  their  way  obstructionist  tac- 
tics will  be  indulged  in. 

With  reference  to  the  desire  of  the  government 
that  a  monopoly  in  wireless  telegraphy  should  not 
be  allowed  to  grow  up,  it  is  quite  clear  that  the 
National  Telephone  Company  was  in  the  mind  of 
the  government  when  this  statement  was  made. 
The  question  of  the  purchase  of  this  company's  un- 
dertaking has  been  before  the  public  a  good  deal 
lately,  and  only  a  few  days  ago  the  official  announce- 
ment was  made  that  negotiations  with  this  end  in 
view  were  still  in  progress,  but  that  it  was  unde- 
sirable to  make  any  statement  at  present  as  to  the 
nature  or  terms  of  the  arrangement  under  discus- 
sion. As  a  luatter  of  fact,  no  statement  regarding 
this  matter  will  be  made  by  the  government  this 
session.  Should  any  agreement  be  arrived  at,  how- 
ever, there  is  a  definite  promise  to  place  it  open 
for  public  discussion  before  it  is  finally  ratified. 

The  company  which  was  formed  a  year  ago  for 
the  purpose  of  exploiting  a  system  of  electrically 
converting  peat  into  a  fuel  of  more  or  less  high 
calorific  value  has  just  held  its  statutory  meeting. 
The  patents  which  this  company  has  acquired  have 
not  received  the  best  attention  of  the  electrical  press, 
nor  have  the  financial  prospects  of  the  concern  been 
joyously  hailed  by  the  financial  press.  The  experts 
who  are  advising  the  company,  however,  are,  as 
they  should  be,  optimistic  as  to  the  results,  and 
they  place  the  calorific  value  of  the  electro-peat  fuel 
at  13,000  units.  It  is  also  stated  that  recent  per- 
fections of  the  machinery  have  enhanced  the  possi- 
bilities of  the  production  of  the  fuel. 

The  electric  trains  on  the  Lancashire  and  York- 
shire railway  have  now-  been  running  a  sufficiently 
long  time  for  a  few  figures  to  be  given.  The  only  por- 
tion of  the  line  running  electrically  is  the  30  odd  miles 
between  Liverpool  and  Southport,  and  the  new 
service  commenced  in  .\pril.  Since  then  the  service 
has  been  increased  from  25  to  no  trains  per  day. 
During  June  113,000  additional  tickets  were  taken  as 
compared  with  the  previous  year,  and  during  July 
a  still  further  increase  of  57,000  tickets  were  taken. 

Mention  may  also  be  made  of  an  extension,  now 
in  progi-ess,  of  the  Liverpool  Overhead  railway, 
which,  when  completed,  will  allow  of  a  through 
service  over  the  electrified  portion  of  the  Liverpool 
and   Southport  line. 

The  question  of  local  authorities  actually  under- 
taking the  work  of  wiring  premises  for  the  electric 
light  is  again  being  resuscitated.  Two  years  ago 
some  vigorous  opposition  on  the  part  of  local  con- 
tractors succeeded  in  dispelling  this  idea. 

A  feature  of  electric  supply  in  Great  Britain  at 
present  is  the  tendency  for  small  local  authorities 
either  to  transfer  their  powers  to  a  coinpany  or  else 
to  take  electrical  energy  "in  bulk"  from  one  of  the 
big  power-supply  companies.  The  Local  Govern- 
ment Board,  which  sanctions  municipal  loans,  favors 
the  policy.  Generally  speaking,  a  broader-minded 
view  of  municipal  trading  is  now  being  taken  than 
has  hitherto  been  the  case.  Experience  has  probably 
not  a  little  to  do  with  this.  G. 


New  EnKland. 

Boston,  August  27. — A  franchise  has  been  granted 
to  the  Blue  Hill  Street  Railway  Company  to  con- 
struct a  trolley  line  on  the  new  Neponset  River  park- 
way from  the  Bliu-  Hill  reservation  to  St.  Paul's 
Bridge,  Readville.  When  the  line  is  finished  there 
will  be  connection  with  Boston  via  the  Boston  Ele- 
vated Railway  Company's  system. 

Four  conductors  of  the  Boston  and  Northern  and 
Old  Colony  railway  systems  were  arraigned  in  court 
last  Tuesday,  charged  with  fraudulent  manipulations 
of  transfer  checks.  The  modus  operandi  was  sim- 
ple but  effective  in  the  victimizing  of  the  coinpany. 
The  men  are  said  U  >  have  arranged  a  system  of  ex- 
change, of  transfer  checks  supplied  to  them  for 
use  on  their  roiUcs,  with  conductors  on  other  routes. 
T'he  checks,  passing  direct  to  conductors,  and  not 
through  the  meditun  of  passengers,  punched  and 
validated  in  proper  form,  were  turned  in  by  the 
conductors  who  got  them  in  exchange  in  lieu  of  cash 
fares.  Twenty  checks  thus  handled  would  divert  a 
dollar  from  the  company  to  the  dishonest  con- 
ductor.    The  cases  were  continued  to  .August  30th. 


A  committee  of  the  Board  of  Trade  of  Greenfield, 
Mass.,  has  been  appointed  to  consider  the  matter 
of  electric-railway  connection  between  Greenfield 
and  Northfield.  The  project  is  favored  by  many 
of  the  Greenfield  business  men.  Other  trolley  plans 
are  in  contemplation  in  the  same  section  of  the 
stale.  One  is  for  a  line  from  Miller's  Falls  to 
Grange  and  Northfield.  The  Brattleboro  (Vt.)  rail- 
way officials  are  also  considering  the  practicability 
of  operating  a  line  to  Hinsdale  and  Northfield, 
which  wouhl  enhance  the  \'alue  of  the  Greenfield 
scheme.  B. 


New  'Vork. 


New  York,  .-\ugust  27. — The  opening  of  the  sub\va\' 
has  been  again  postponed,  and  the  best  promise  of 
the  actual  date  of  opening  that  can  now  be  made 
is  that  the  Interborough  Railway  Contpany  will  give 
the  mayor  at  least  six  weeks'  notice  when  the  time 
comes  to  make  a  final  declaration.  The  delays  are 
due  to  labor  troubles.  Three  thousand  men  are  in 
process  of  being  engaged  as  motormen,  conductors, 
ticket  sellers,  etc.  The  wages  for  motormen  is  at 
the  rate  of  $3  a  day,  and  as  a  result  of  labor  agita- 
tions it  is  expected  that  preference  will  generally  be 
given  to  men  at  present  employed  on  the  elevated 
lines.  Besides  the  copper-sheathed  cars  received  some 
months  ago  and  which  have  been  in  use  temporarily 
on  the  elevated  lines,  some  all-steel  cars  have  been 
received  this  w'cek.  These  cars  are  constructed  en- 
tirely of  metal,  with  the  exception  of  the  seats,  the 
flooring  and  the  window  sashes.  While  running,  the 
corridors  will  be  kept  closed,  .so  that  in  the  event 
of  fire  the  flames  cannot  spread. 

Plans  are  under  way  for  an  electric-car  service 
from  City  Hall  to  Port  Chester,  via  the  elevated 
lines,  to  Harlem.  Members  of  the  Rapid  Transit 
Commission  are  said  to  be  not  enthusiastic  over  the 
scheme. 

The  Board  of  Education,  during  its  financial  year 
1903,  spent  $100,623.80  for  electrical  work  upon  the 
various  schools  in  Greater  New  York.  Electrical 
equipment  to  the  approximate  value  of  $2,000  is  to 
be  put  into  the  two  new  upper  stories  of  Public 
School  No.  130,  Brooklyn.  Peet,  McAnery  &  Powers 
have  been  awarded  a  contract,  valued  at  $5,583,  lor 
installing  electric-light  wiring,  fixtures  and  electric- 
bell  systems  at  Public  School  No.  47,  Brooklyn,  and 
Oberg  &  Blumberg  have  on  hand  a  similar  contract 
for  Public  School  No.  183,  Manhattan,  at  $3,765. 
As  briefly  stated  last  week,  the  net  surplus  earn- 
ings of  the  Brooklyn  Rapid  Transit  Company  for 
the  year  ended  June  30th  amounted  to  $1,59-1,189.72. 
The  gross  earnings  were  $14,738,709.34,  an  increase 
of  over  10  per  cent,  on  the  previous  12  months.  On 
the  basis  of  a  five-cent  fare,  which  is  practically  uni- 
versal for  any  distance,  this  sum  represents  a  total 
of  294,000,000  passengers.  The  operating  expenses 
amounted  to  $8,760,438.99,  and  there  were  sundry 
other  items  of  income  and  expenditure  for  adver- 
tisements, taxes,  etc.  A  sum  of  $383,706.38  was  ap- 
propriated for  improvements.  During  the  year  under 
consideration  the  electrification  of  the  tracks  was 
completed,  and  there  were  added  to  the  car  equip- 
ment 200  new  surface  cars,  26  gondola  cars,  etc.  By 
the  end  of  1905  it  is  expected  that  the  whole  of  the 
rolling  stock  will  have  been  converted  for  electric 
traction,  so  as  to  provide  for  the  elevated  lines,  270 
closed  trail  cars  and  357  standard  motor  cars  equipped 
for  the  multiple-control  system.  There  are  also  on 
order  for  delivery  100  new  elevated  cars. 

A  three-story  brick  sub-station  is  to  be  built  on 
Atlantic  Avenue,  near  Napier  Avenue,  Long  Island 
City,  for  the  service  of  the  Long  Island  Railroad 
Company. 

The  Astoria  Light,  Heat  and  Power  Company  is 
putting  up  a  new  building  on  Winthrop  Avenue  and 
Barclay  Street,  Long  Island  City. 

Electrical  Expert  Charles  R.  Barnes  of  the  Stale 
Board  of  Railroad  Commissioners,  has  ordered  de- 
railing and  other  safety  devices  to  be  put  in  at  a 
point  on  the  Sea  Beach  line  to  Coney  Island.  The 
express  trains  on  this  route  are  now  dependent  only 
upon  the  personal  watchfulness  of  the  switchmen  on 
i'pproaching  the  drawbridge  over  the  Coney  Island 
Creek. 

The  Long  Island  railroad  is  said  to  have  purchased 
this  week  at  East  Jamaica,  L.  I.,  a  i6-acre  tract  of 
land  for  terminal-enlargement  purposes. 

The  directors  of  the  Kings  County  Electric  Light 
and  Power  Company  have  decided  to  issue  the  re- 
maining treasury  stock,  $1,250,000,  to  the  stockhold- 
ers at  par.  The  company  has  been  doing  good  busi- 
ness of  late,  and  it  is  thought  that  the  money  is  to 
be  applied  to  increasing  the  plant  at  the  power  sta- 
tions. 

The  New  York  and  Queens  Electric  Light  and 
Power  Company  claims  the  sum  of  $50,868.48  for 
electric  light  furnished  to  the  city  in  Queens  from 
January  ist  to  March  31st 

The  New  York  Edison  Company  has  obtained  the 
contract  for  operating  and  maintaining  electric  lamps 
on  the  Williamsburg  Bridge  from  Ihe^Manhattan  end 
to  the  center.  The  other  end  of  the  bridge  is  to  be 
lighted  by  the  Edison  Electric  Illuminating  Company 
of    Brooklyn. 

'ITie  Brush  Electric  Illuminating  Company  has  been 
awarded,  under  a  court  order,  the  sum  of  $10,971.52 
for  light  and  power  furnished  to  the  various  city 
departments  of  New  York  during  the  month  o'f 
March,  and  the  United  Electric  Light  and  Power 
Coinpany  an  amonnl  of  $10,359.08  for  similar  services 
m  the  same  month. 

The    Safety    Insulated    Wire   and    Cable    Company 


has  been  awarded  the  contract  to  supply  electric  con- 
ductors to  be  placed  underground  for  the  New  York 
city  Police  Department  at  a  cost  of  $53,983.  The 
other  bids  were:  The  Standard  Underground  Cable 
Company,  $74,945,  and  the  Okonite  Company,  $83,- 
326.  The  work  of  laying  the  cables  has  been  com- 
menced  in   Brooklyn. 

The  Gamewell  Fire  Alarm  Telegraph  Company  has 
installed  a  fire-alarm  system  in  the  borough  of 
Queens   for  the  New   York  city   Fire  Department. 

D.   W.  W. 


Ohio. 

Cleveland,  Angus!  27. — The  meeting  of  the  stock- 
holders of  the  Appleyard  roads  that  was  called  at 
Springfield  Wednesday  for  the  purpose  of  combining 
all  the  properties  under  the  ownership  of  the  Ohio 
Union  Traction  Company,  was  postponed  to  Sep- 
tember 5th.  It  is  said  that  the  consolidation  will  go 
through  at  that  time.  A  consolidated  mortgage  for 
$750,000  will  be  issued. 

A  report  from  Wheeling,  W.  Va.,  is  to  the  effect 
that  John  A.  Howard  of  that  city  has  purchased  the 
Wheeling  and  Elmgrove  electric  road  for  $1,500,- 
000  and  that  he  is  the  active  spirit  of  a  syndicate 
that  will  take  over  the  Wheeling  Traction  Company 
for  $5,000,000,  the  property  of  the  City  Railway  Com- 
pany for  $1,500,000  and  the  Panhandle  Traction  Com- 
pany for  $1,000,000.  This  would  give  the  new  com- 
pany all  the  electric  lines  about  Wheeling.  The 
Panhandle  will  be  completed  to  Steubenville  and 
other  towns.  The  plan  includes  an  issue  of  bonds 
for  improvement.  The  report  indicates  that  the 
Flinns  of  Pittsburg  are  at  the  bottom  of  the  proposed 
deal. 

The  Citizens'  Light,  Heat  and  Power  Company  of 
Sidney  is  arranging  to  build  a  plant  something  like 
the  one  at  Piqua,  Several  options  have  been  secured, 
but  the  site  has  not  been  decided  upon  yet. 

I.  C.  Allen  of  Columbus  has  been  granted  a  patent 
on  a  street  or  station  indicator  for  street  cars.  It 
is  operated  by  the  lighting  current  of  the  cars  and 
reverses  when  the  car  is  run  backward.  It  can  be 
changed  from  one  car  to  another  without  difliculty 
and  is  said  to  be  a  valuable  invention. 

A  report  from  Findlay  is  to  the  effect  that  the 
Cincinnati,  Hamilton  and  Dayton  will  equip  a  number 
of  its  short  lines  with  electricity,  the  Findlay-Deshler 
branch  being  the  first  to  receive  attention. 

An  investigation  of  the  franchises  of  the  Cincin- 
nati Street  Railway  Company  has  been  completed 
and  it  is  found  that  none  of  them  expire  before  191 1 
and  most  of  them  in  1914  and  1915.  Attorneys  be- 
lieve that  the  decision  of  the  Superior  Court,  holding 
the  Rogers  law  unconstitutional,  will  not  be  affirmed 
by  the  Supreme  Court.  Should  it  be  affirmed,  the 
company  may  insist  on  its  old  grants  of  a  renewal 
of  franchise  for  25  years  after  the  expiration  of  the 
present   franchises. 

The  Arcade  Company  of  Cleveland  will  build  a 
new  power  house  on  land  adjoining  the  building. 

Mayor  Tom  L.  Johnson  of  Cleveland  is  one  of 
the  seven  voting  trustees  in  the  reorganization  of 
the  Lehig:h  Valley  Traction  Company  of  Philadel- 
phia. It  is  proposed  lo  organize  a  new  company  to 
operate  the  properties. 

The  Cleveland,  Painesville  and  Ashtabula  Railway 
Company  will  build  new  shops  and  car  barns  this 
fall  either  at  Geneva  or  Madison. 

Money  has  been  appropriated  by  the  Cincinnati, 
Newport  and  Covington  Light  and  Traction  Company 
to  extend  its  line  from  Lewisburg  to  Erelanger,  Ky. 

Secretary  Edwin  R.  Sharp  of  the  Scioto  Valley 
Traction  Company  denies  the  report  that  the  Penn- 
sylvania Railroad  Company  is  negotiating  for  the 
purchase  of  the  traction  property. 

A  form  of  interchangeable  coupons  has  been  agreed 
upon  by  the  executive  committee  of  the  Ohio  In- 
terurban  Railway  Association,  and  Secretary  Merril 
lias  submitted  it  to  the  various  members.       O.  M.  C. 


Michigan. 


Detroit,  August  27. — The  Detroit  United  Railway 
is  now  turning  out  a  large  number  of  new  closed 
cars  from  its  shops  in  Detroit.  They  are  built  largely 
with  longitudinal  seats,  finely  finished  both  inside 
and  out,  and  are  all  equipped  with  air  brakes.  It  is 
understood  that  the  management  of  the  street-car 
coinpany  will  have  750  new  closed  cars  on  the  tracks 
before  winter.  They  are  now  being  turned  out  at 
the  rate  cf  five  or  si.x  cars  a  day. 

The  plant  which  furnished  electric  light  for  the 
city  of  Leslie  was  destroved  by  fire  last  week,  includ- 
ing the  mill  of  L.  J.  Bickhart.  The  loss  is  about 
.$20,000,  with  $10,000  insurance  on  the  mill,  but  none 
on  the  lighting  plant.  The  waterworks  plant  adjoin- 
ing the  lighting  plant  was  saved. 

The  machinery  which  formed  part  of  the  local 
car-building  plant  in  Detroit  is  being  moved  to  the 
recently  acquired  plant  by  the  American  Car  and 
Foundry  Company  at  Memphis.  Wooden-car  build- 
ing at  one  time  in  Detroit  was  an  extensive  industry, 
but  the  price  in  lumber  has  increased  so  that  it  is 
found  more  economical  to  get  nearer  the  southern 
pine  fields.  There  is  said  to  be  a  difference  of  about 
¥30  per-  car  on  the  cost  of  lumber  alone  between 
Memphis  and  Detroit. 

Jules  G.  Hoffman  of  Detroit,  wdio  was  given  the 
contract  to  furnish  light  for  Pontiac  by  the  council 
of  lliat  town  and  then  deprived  of  the  contract  by 
the  council's  reconsideration,  has  obtained  an  in- 
junction restraining  the  city  officials  from  entering 
into  contract  with  anyone  else  for  the  lighting  of  the 
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city.  Tlie  penalty  imposed  by  the  injunction  is  $10,- 
000.  After  the  rejection  of  Mr.  Hoffman's  bid  the 
contract  was  awarded  to  the  Pontiac  Standard  Light- 
ing Company. 

A  new  automobile  vehicle  company  has  been  or- 
ganized in  Detroit  with  a  capital  of  $150,000  to  be 
known  as  the  Detroit  Auto  Vehicle  Company.  It 
will  manufacture  and  deal  in  automobile  supplies,  as 
well  as  automobiles,  delivery  wagons  and  other  ve- 
hicles, including  a  convertible  runabout  and  delivery 
rig  combined.  F.  H.  Blacktnan  is  president,  and 
H.  H.  Lind,   secretary,  of  the  company. 

The  following-named  companies  have  been  incor- 
porated in  this  state  recently:  The  Monroe  County 
Telephone  Company,  Dundee,  capital,  $15,000;  Wire- 
less Battery  Company,  Detroit,  capital,  $15,000;  Grand 
Rapids    Terminal   Railway   Company,   $50,000. 

It  is  understood  that  the  W.  N.  Coler  Company, 
principal  owner  of  the  Jackson  (Mich.)  trolley  lines, 
has  bjcomc  interested  in  the  St.  Joseph  Traction 
Compariv.  which  is  building  an  interurban  system. 
The  St.  Joseph  company  has  made  surveys  for  a  line 
from  Elkhart,  traversing  Southern  Michigan,  con- 
nections to  be  made  ultimately  with  the  roads  running 
out  of  Jackson  and  Kalamazoo.  A  million-dollar 
bond  issue  is  being  negotiated  in  the  East. 

C.  G.  W. 


Texas  and  Mexico. 


.\ustin,  Te-xas,  .\ugust  25. — Representatives  of  the 
business  communities  of  Bonham,  McKinney,  Val- 
dasta.  Blue  Ridge,  Trenton  and  Randolph,  Texas, 
have  signed  an  agreement  with  H.  Woodson  of 
Chicago.  111.,  representing  a  syndicate  of  capitalists, 
whereby  the  latter  shall  construct  an  electric  railway 
between  Bonham  and  McKinney,  by  way  of  the  other 
towns  mentioned  above.  The  distance  is  40  miles. 
The  power  house  of  the  company  will  probably  be 
located  at  Blue  Ridge.  The  road  will  handle  both 
freight    ,nnd    passenger   traffic. 

The  Athens  Loan  Company  of  Athens,  Texas, 
representing  Chicago  capitalists.  Is  promoting  the 
project  of  constructing  an  electric  railway  between 
New  Braunfels  and  Gonzales.  The  route  of  the 
proposed  road  is  down  the  valley  of  the  Guadalupe 
River,  passing  through  the  town  of  Seguin.  Citi- 
zens of  the  three  towns  have  subscribed  to  a  fund 
for  making  the  preliminary  survey  for  the  proposed 
road. 

A  committee  of  citizens  of  Austin,  Texas,  and 
a  special  committee  of  the  City  Council  are  still 
working  on  the  problem  of  rebuilding  the  great  dam 
across  the  Colorado  River  at  Austin  and  the  re- 
establishment  of  the  municipal  water  and  light  plant, 
There  is  a  prospect  of  the  work  being  done  by  a  local 
company,  which  will  be  organized  for  the  purpose. 
It  is  practically  assured  that  the  Wicliita  Falls 
Water  Works  Company  will  install  a  new  electric- 
light  plant  at  Wichita  Falls,  Texas.  R.  C.  Malone, 
manager,    can   give   information. 

The  Leonard  Electric  Light  and  Ice  Company 
of  Leonard,  Texas,  has  increased  its  capital  stock 
from  $15,000  to  $20,000. 

Preliminary  steps  have  been  taken  at  Graham, 
Texas,  toward  the  installation  of  an  electric-light 
plant  there. 

A  local  company  is  being  organized  at  Sealy, 
Te-xas,  for  the  establishmient  of  an  electric-light 
plant. 

George  Woodward  of  Port  Arthur,  Texas,  and 
associates  have  obtained  a  franchise  from  the  board 
of  county  commissioners  of  Jefferson  County  for 
the  construction  of  an  electric  railway  .rrom  Port 
Arthur  to  the  Port  Arthur  deep-water  docks,  a 
distance  of  three  miles.  The  proposed  extension  will 
reach  the  oil  refineries  and  rice  mill. 

The  Oaxaca  Railway  Company  has  placed  an  order 
for  rails  and  other  construction  material  for  the 
line  which  it  will  build  from  Oaxaca,  Mexico,  to 
the  fashionable  suburban  residence  resort  of  San 
Felipe. 

The  City  Council  of  Musquiz,  M'exico,  has  entered 
into  a  contract  for  the  installation  of  an  electric- 
light  and  power  plant. 

The  Federal  District  Street  Railway  Company  of 
the  City  of  Mexico  has  just  received  two  palatial 
cars,  w-hich  were  constructed  especiallv  for  President 
Diaz  and  other  prominent  officials  of  the  Mexican 
government. 

S.  L.  Pearce  is  at  the  head  of  a  syndicate  of 
American  capitalists  which  is  promoting  the  eslab-, 
lishment  of  an  extensive  electric  street-railway  sys- 
tem for  the  city  of  Chihuahua,  Mexico,  having  taken 
steps  toward  organizing  the  Chihuahua  Traction 
Company,  with  a  capital  stock  of  $1,000,000,  gold. 
Mr.  Pearce,  on  behalf  of  the  syndicate,  has  obtained 
options  on  the  existing  street-raihvay  system  in 
Chihuahua  and  on  the  Mineral  railroad,  a  stearn 
line  which  runs  from  Chihuahua  to  the  Santa  Eu- 
lalia  mining  district. 

It  is  stated  that  John  Douglas  of  Agi.ias  Calientes, 
Mexico,  and  associates,  who  own  the  new  electric 
street-railw^ay  system  in  that  city,  have  purchased  the 
competing  system,  which  is  at  present  operated  by 
animal  traction,  and  that  the  two  systems  will  be 
merged  into  one.  Electric  traction  will  be  substi- 
tuted for  mules  on  the  acquired  system. 

Odilon  Villanueva,  a  wealthy  land. owner  of  Mex- 
ico, has  interested  other  capitalists  in  the  establish- 
ment of  a  large  electric  powder  plant  on  the  Tuxpam 
River.  It  is  announced  that  about  $300,000  will  be 
invested  in  the  enterprise  and  that  electric  power 
for    operating    sugar    mills,    mining   machinery    and 


for  supplying  the  towns  and  ranches  of  that  region 
will  be  generated.  Mr.  Villanueva  owns  the  con- 
cession under  which  the  project  is  to  be  carried  out. 
Carlos  Landero  y  Cos  and  Enrique  Schondube,  elec- 
trical engineers  of  the  City  of  Mexico,  are  inter- 
ested  in   the  enterprise. 

Ramon  F.  Lujan  and  Julio  Muller,  wealthy  land 
owners  of  the  state  of  Chihuahua,  Mexico,  who  re- 
cently acquired  the  extensive  ranch  known  as  the 
"Unidos  el  Rio  del  Valle,"  in  that  state,  the  con- 
sideration being  $700,000,  have  also  purchased  a 
concession  for  the  installation  of  a  large  electric 
power  plant  on  the  property.  This  plant  will  be  es- 
tablished at  a  natural  waterfall  on  the  ranch,  and 
the  power  thus  generated  will  be  transinitted  to  the 
cities  of  Parral  and  Jiminez  for  municipal  and  com- 
n'.ercial   purposes.  H. 


Northwestern  States. 

Minneapolis,  August  27.  The  Marshalltown  (Iowa) 
Electric  Street  and  Interurban  Railway  Company  has 
completed  the  survey  for  its  new  interurban  line 
as  far  as  Grundy  Center. 

Chicago  capitalists  propose  to  build  an  interurban 
line  from  Mason  City  to  Osage,  Iowa. 

Swift  &  Co.  and  Armour  &  Co.  have  asked  for 
a  lighting  and  power  franchise  at  Sioux  City,  Iowa. 
The  new  plant  will  cost  $150,000,  and,  with  the  Sioux 
City  Traction  Company,  now  owned  by  the  packers, 
w-ill  compete  with  the  Sioux  City  Gas  and  Electric 
Conlpan3^ 

Th.':  new  electric-light  plant  at  Kilbourn,  Wis., 
has  been  completed. 

At  a  special  election  at  Boone,  Iowa,  the  propo- 
sition for  municipal  ownership  of  the  electric-light 
plant  was  voted  down. 

The  heavy  electrical  and  windstorm  at  Minneap- 
olis and  St.  Paul  the  night  of  August  20th  killed 
eight  people  and  did  $2,000,000  worth  of  damage. 
The  Twm  City  Rapid  Transit  Company's  system  was 
badly  crippled,  and  it  was  not  until  August  22d  that 
all  the  lines  were  again  in  working  order.  The  com- 
pany suffered  a  loss  of  $110,000.  The  General  Elec- 
tric Company  of  Minneapolis  had  a  loss  of  about 
$15,000. 

The  proposed  remodeling  of  the  municipal  electric- 
light  plant  at  Lake  City,  Minn.,  has  been  voted  down. 

R. 


Rocky  Mountain  States. 

Salt  Lake  City,  August  26. — The  Electric  Fixture 
and  Supply  Company  has  been  incorporated  at  Boise, 
Idaho,  with  a  capital  stock  of  $10,000. 

Epes  Randolph,  E.  A.  McFarland  and  others  of 
Tucson,  Ariz.,  have  incorporated  the  Arizona  and 
Colorado  Railroad  Company  for  the  purpose  of 
building  a  branch  line  to  extend  from  Durango  to 
Silverton  and  Dolores.  The  company  will  also  build 
telegraph   and   telephone   lines. 

The  Gallatin  Power  Company  has  been  organized 
at  Butte,  Mont.,  for  the  purpose  of  establishing  a 
power  plant  at  Sheep  Rock  and  to  divert  water  from 
the  West  Gallatin  River.  E.  J.  Carter  and  S.  A. 
Mendenhall    are   interested    in    the    enterprise. 

The  Washington  Water  Power  Company  has  a 
force  of  men  at  work  between  Wallace  and  Mullan, 
Idaho,  setting  poles  for  a  new  power  line  to  op- 
erate a  compressor  plant  for  Larson  &  Greenough 
at  Grouse  Gulch. 

Col.  Judson  Spofford  of  Lewiston,  Idaho,  expects 
to  go  East  soo.n  on  business  matters  relating  to  the 
financing  of  the  electric- road  project  of  the  Lewiston 
and  Southeastern  Electric  Railway  Company  of 
which  he  is  president. 

The  Oom  Paul  Mining  Company  of  Wallace, 
Idaho,  is  figuring  on  installing  an  electric  pump  at 
its  mine.  An  electric  hoist  is  also  under  consideration. 

A. 


and  to  be  ready  for  operation  by  January  i,  1905, 
is  being  constructed  on  the  Walla  Walla  River, 
about  10  miles  from  Walla  Walla,  Wash.  Over 
200  men  are  engaged  in  the  work,  and  300  more  are 
wanted.  The  Washington  and  Oregon  Power  Com- 
pany, composed  of  eastern  capitalists,  is  back  of 
the  proposition,  and  valuable  w-ater  rights  have  been 
secured.  The  company  proposes  to  furnish  power 
for  the  plant  in  Walla  Walla,  Pendleton,  Athena, 
Weston,  and  perhaps  other  neighboring  towns.  A 
large  waterpower  is  being  developed  on  the  Walla 
Walla  River  in  an  isolated  section  15  to  iS  miles 
from  Walla  Walla.  Here  a  large  dam  is  being  con- 
structed. Two  lines  of  pipe  will  carry  the  water 
to   the  wheels   which   will   operate  the  machinery. 

A  franchise  has  been  granted  to  the  Preston-Par 
Milling  Company  for  an  electric-light  system  at 
Weston,    Ore. 

The  Eastern  Oregon  Development  Company  has 
secured  a  franchise  to  build  and  operate  electric 
railways  along  the  highways  of  Umatilla  County, 
Oregon.  W.  E.  Davidson  of  Pendleton,  Ore.,  is 
secretary  of  the  company. 

Capitalists  from  Lincoln,  Neb.,  who  contemplate 
constructing  an  electric  railway  from  Sumpter  to 
Bourne,  Ore.,  have  been  at  Baker  City,  Ore.,  re- 
cently. P.  A,  Green,  engineer,  is  now  engaged  in 
detail  work  regarding  the  project. 

The  Benton  County  Court  has  granted  a  fran- 
chise to  the  Willamette  Valley  Electric  Railroad  Com- 
pany for  the  construction  of  electric  lines  from 
Corvallis,  along  the  county  road,  through  Monroe 
and  Junction,  Ore.,  to  its  Lane  County  connection. 

The  Chico  Electric  Railway  Company  has  been 
incorporated  by  C.  E.  Waller,  L.  J.  de  Sabla  and 
others  of  San  Francisco.  The  capital  stock  is  $25,- 
000.  San  Francisco  is  the  principal  place  of  business 
of  the  company. 

The  engineer  of  the  Chilliwack  Power  and  Tram 
Company  has  been  in  Vancouver,  B.  C,  selecting  a 
site   for   an   electric   plant. 

The  Oregon  Water  Power  and  Railway  Company 
has  commenced  work  on  its  large  electric  generating 
plant  on  the  Clackamas  River  near  Cazadero.  The 
plant  will  cost  $500,000.  A. 


PERSONAL. 


Pacific  Slope. 

San  Francisco,  August  24. — Jason  R.  Meek  has 
filed  a  notice  of  water  appropriation  at  Marysville, 
Cal.,  for  30,000  inches  of  Dry  Creek  to  be  con- 
ducted to  the  Oregon  House  Valley,  where  a  res- 
ervoir will  be  constructed,  thence  into  Township  16. 
where  it  will  be  used  for  the  generation  of  power 
for  electrical  purposes  and  for  irrigation.  M.  P. 
Vieira  has  filed  a  similar  notice  of  appropriation  of 
20,000  inches  from  the  same  stream,  a  inile  north 
of  the  Oregon  House  postoffice,  to  be  used  for  the 
same  purposes. 

W.  G.  Clark  of  Seattle,  Wash.,  manager  of  a  new 
electrical  company,  states  that  over  $20,000,000  will 
be  p.xpeiided  by  his  company  in  the  development  of 
a  big  power-supplying  business.  It  is  the  intention 
to  carry  power  all  the  way  to  San  Francisco  and 
also  feed  various  cities  in  the  San  Joaquin  Valley 
and  on  the  coast  of  Central  California.  The  Moke- 
iunuie  Ditch,  as  the  watercourse  is  to  be  called,  will 
be  constructed  from  the  junction  of  the  north  and 
south  forks  of  the  Mokelumne  River,  and  will  con- 
vey water  to  various  drops,  where  turbine  water- 
wheels  will  generate  electricity. 

The  Northern  California  Counties  Electric  Rail- 
way and  Steamer  Line  has  been  organized  for  the 
purpose  of  building  an  electric  railway  to  connect 
Marysville,  Oroville  and  Colusa,  Cal.,  and  establish- 
ing a  line  of  steamboats  to  connect  with  the  electric 
line  for  handling  freight  between  valley  points  and 
San  Francisco.  F.  E.  Emlay  of  Oroville,  Cal.,  is  one 
of  the  promoters  of  the  enterprise. 

An  electric  plant,  to  cost  not  less  than   $250,000. 


Major  Frank  Greene,  United  States  Signaling 
Corps,  has  been  ordered  to  proceed  to  Juneau,  Alaska, 
for  temporary  duty  on  the  Alaskan  telegraph  system. 

R.  R.  Hertzog  has  been  appointed  general  superin- 
tendent of  the  Chicago  Union  Traction  Company  to 
succeed  M.  B.  Hereley,  resigned.  Mr.  Hertzog  was 
formerly  assistant  to  the  general  superintendent. 

Frederick  Sargent  of  Chicago,  the  well-known  con- 
sulting engineer,  has  been  chosen  a  member  of  the 
International  Jury  of  Awards  for  steam  machinery 
and  steam  appliances  at  the  St.  Louis  Exposition. 

Mr.  Homer  E.  Niesz,  assistant  to  the  second  vice- 
president  of  the  Chicago  Edison  Company,  has  ac- 
cepted President  E.  H.  Davis'  appointment  as  editor 
of  the  ''Question  Box"  to  be  presented  to  next  year's 
convention  of  the  Natiojial  Electric  Light  Associa- 
tion. This  is  a  well-deserved  compliment  to  Mr. 
Niesz's  wide  acquaintance  and  practical  experience 
in  the  electrical  field.  Mr.  Niesz  has  ability,  thor- 
oughness and  tact,  and  his  friends  are  confident  that, 
with  the  co-operation  of  the  members  of  the  associa- 
tion, he  will  produce  a  volume  that  will  be  a  worthy 
successor  to  M'r.  Hartman's  monumental  book  of  the 
last  convention. 

In  connection  with  the  recent  meeting  of  the  Brit- 
ish Association,  which  was  held  at  Cambridge  Uni- 
versity, honorary  degrees  were  conferred  on  August 
22d  upon  the  following-named  gentlemen :  Henri 
Becquerel,  professor  of  physics  in  the  Ecole  Poly- 
technique,  Paris;  Julius  Wllhelm  Bruhl,  professor  of 
chemistry  in  the  University  of  Heidelberg;  Vito 
Volterra,  professor  of  applied  mathematics  in  the 
University  of  Rome ;  Sir  Norman  Lockj^er,  K.  C.  B., 
director  of  the  Solar  Physics  Observatory,  London ; 
Major  Percy  Alexander  McMahon,  F.  R.  S.,  late 
Royal  Artillery,  formerly  professor  of  physics.  Ord- 
nance College,  Woolwich ;  Sir  William  Ramsay, 
K.  C.  B.,  professor  of  chemistry  at  University  Col- 
lege, London ;  Arthur  Schuster,  F.  R.  S.,  professor 
of  physics  in  the  Victoria  University  of  Manchester. 


ELECTRIC  LIGHTING. 

The  stock  of  the  Buffalo  General  Electric  Company 
has   been   increased   from  $2,400,000  to  $5,000,000. 

Bids  will  be  asked  about  September  15th  by  the 
city  of  Searcy,  Ark.,  for  the  construction  of  an 
electric-light  plant  to  cost  $21,000.  Owen  Ford, 
Security  Building,  St.  Louis,  is  the  engineer  In 
charge. 

The  Anniston  Electric  and  Gas  Company  of  An- 
nlston,  Ala.,  has  been  incorporated  by  K.  K.  Mc- 
Lauren,  W.  H.  Bradley  and  C.  W.  Perkins,  all  of 
Jersey  City,  N.  J.  The  capital  of  the  company  is 
$250,000, 

The  city  of  Kissiinmee,  Fla.,  is  ready  to  receive 
bids  for  the  proposed  improvement  to  its  electric-light 
plant,  for  which  bonds  have  been  sold.  Plans  and 
specifications  have  been  completed  and  about  $20,000 
will  be  expended. 

A  contract  has  been  let  for  the  construction  of  a 
power  house  in  Andalusia,  Ala.,  by  the  .Andalusia 
Light    and    Power    Company,    which    has    just   been 
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incorporated   with   a   capital    of  $35,000.     John    Mc- 
David  and  Frank  Sutter  are  among  the  incorporators. 


ELECTRIC  RAILWAYS. 

Among  the  "want  ads"  in  a  recent  issue  of  a 
Philadelphia  ne\vi;paper  was  the  following:  "I  w-ant 
a  trolley  road,  complete  or  incomplete."  This  ad- 
vertiser ought  to  he  accommodated  without  trouble. 

The  Public  Service  Corporation  of  New  Jersey 
has  absorbed  the  Trenton  and  New  Brunswick  "Fast 
Line"  Company's  trolley  lines,  and  thus  completes 
a  line  of  electric  cars  across  the  state  of  New  Jersey, 
practically  parallel  with  the  tracks  of  the  Pennsyl- 
vania  railroad. 

B.  L.  Dickinson  of  Lexington.  Mass..  has  been 
appointed  assistant  general  manager  of  the  Penobscot 
Central  railway  in  Maine.  It  is  rumored  that  an 
extension  of  the  road  to  Dover  and  Foxcroft,  12 
miles,  may  be  made.  The  road  operates  26  miles 
of  track  from  Bangor  to  Charleston. 

Personal-property  assessments  of  the  Chicago 
Union  Traction  Company  have  been  reduced 
$1,400,000  by  the  Board  of  Review.  The  company's 
schedules  were  adopted  instead  of  the  estimates  of 
the  board  of  assessors.  The  reduction  was  based 
on  the  valuation  of  the  company's  properly  made 
by  Bion  J.  .-Vrnold,  tn  whom  the  board  had  referred 
the  company's  schedules   for  examination. 

The  plan  of  reorganization  of  the  Lehigh  Valley 
Traction  Company  system,  including  the  Philadel- 
phia and  Lehigh  Valley  Traction  Company,  the  Al- 
lentown  and  Slatington  Street  Railway  Company, 
and  the  Coplay.  Egypt  and  fronton  Street  Railway 
Company,  has  been  issued.  Holders  of  the  securi- 
ties of  these  companies  may  become  parties  to  the 
plan  of  reorganization.  A  new  company  is  to  be 
formed,  which  is  to  take  over  the  properties  and 
interest  heretofore  owned,  managed,  or  controlled 
by  the  Lehigh  Valley  Traction  Company  and  its 
controlled  companies. 

The  first  electric  locomotive  ever  purchased  by 
the  Reading  railroad  has  been  delivered  by  the 
Westinghouse  company  and  is  now  in  service  on  the 
Cape  May.  Delaware  Bay  and  Sewell's  Point  electric 
railway,  which  extends  from  Cape  May  Point.  N.  J., 
to  Sewell's  Point.  Va.  The  engine  is  to  be  used 
exclusively  for  hauling  freight  over  this  line  and  is 
especially  adapted  for  the  service  required.  The  lo- 
comotive is  23  feet  long,  weighs  40,000  pounds,  and 
is  designed  to  draw  a  maximum  load  of  450,000 
pounds  at  a  maximum  speed  of  10  miles  an  hour. 


AUTOMOBILES. 

It  is  said  that  the  demand  for  automobiles  from  the 
manufacturers  in  Ibis  country  during  the  last  six 
months  has  been  much  in  excess  of  the  capacity  of 
the  plants,  and  nearly  all  the  factories  are  behind 
in  their  orders.  The  importation  of  automobiles  at 
the  port  of  New  York  in  the  last  six  months  is  also 
said  to  be  too  per  cent,  in  excess  of  that  for  the 
corresponding  period  last  vear. 


POWER  TRANSMISSION. 

After  three  years  of  prcparati'in  the  York  Haven 
Water  and  Power  Company  has  begun  the  trans- 
mission of  electric  energy  from  its  $2,500,000  gen- 
erating plant  at  York  Haven  to  York.  Pa.,  for  actual 
use  on  the  trolley  lines  and  in  the  manufacturing 
establishments   of   York. 

The  financial  report  of  the  Niagara  Falls  Power 
Company  for  the  year  ended  June  30,  1904,  shows 
gross  earnings  of  $1,126,423.  Income  from  other 
sources  amounted  to  $114,936.  The  operating  ex- 
penses for  the  year  were  $214,530;  charges,  taxes, 
etc.,  $792,560;  improvements  and  betterments,  $74,331. 
leaving  a  surplus  of  $159,938.  .According  to  the  gen- 
eral b;-lance  sheet  the  real  estate,  power  house,  etc., 
are  valued  at  $15,251,811. 


PUBLICATIONS. 


A  neat  little  bnoklel  from  the  General  Incandes- 
cent .Arc  Light  Company  of  New  York  is  descriptive 
of  Paragon  direct-current  fan  motors.  The  fans 
shown  are  desk  fans  and  swivel  and  trunnion  bracket 
fans.  A  price-list  for  1904  fan  motors  is  contained 
in  the  booklet. 

A  mailing  card  from  the  Wagner  Electric  Manu- 
facturing Company  of  St.  Louis  calls  attention  to 
the  fact  that  the  company  does  not  neglect  the 
small  power  user.-i  and  gives  examples  of  the  equip- 
ment for  this  class  of  trade  which  it  puts  out,  such 
as  small  house  pumps,  dough  mixers,  etc. 

The  Abner  Doble  Company  of  San  Francisco,  in 
its  bullelin  No.  5,  shows  some  types  of  its  ellipsoidal- 
bucket  waterwheels.  These  huckets_  are  made  of 
castings  of  selected  and  tested  materials,  cast  irons, 
semi-steel,  gun  metal  or  steel,  as  required.  The 
various  forms  are  illustrated  in  the  bulletin. 

The  Nernst  Lamp  Company  of  Pittsburg  has  is- 
sued a  small  circular  upon  the  Nernst  lamp  for  store 
lighting,  in  which  attention  is  called  to  the  adaptabil- 
ity of  this  kind  of  light  to  the  examination  of  dress 
goods.  The  absence  of  "flicker"  is  also  another 
point  emphasized     In  short,  the  general  advantages 


of   this   method   of  lighting  stores   is   explained    for 
the  benefit  of  the  merchant  to  whom  the  circular  is 
addressed. 

An  original  and  pleasing  line  of  advertising  litera- 
ture has  been  hit  upon  by  the  Buckeye  Electric  Com- 
pany of  Cleveland.  The  first  installment  has  just 
appeared.  This  consists  of  a  well-executed  bro- 
chure containing  the  tale  of  "Aladdin,  or  the  Won- 
derful Lamp."  well  illustrated  with  pen  sketches. 
The  stor)-  is  a  straight  reproduction  of  the  old 
Arabian  tale,  the  only  attempt  at  advertising  being  a 
line  at  the  bottom  of  each  page — some  well-turned 
phrase  alludin.g  to  the  subject  matter  on  the  p.Tge 
and  aptly  bringing  in  the  Buckeye  lamp.  This  bro- 
chure is  the  first  of  a  half  dozen,  the  remainder  of 
which  will  follow  in  due  time  and  will  be  looked 
fonvard  to  with  expectancy. 

"Quotations  on  the  Spot"  is  the  title  of  the  new 
switchboard  handbook  No.  117.  just  published  by  the 
F.  Bissell  Company  of  Toledo,  Ohio.  This  catalogue 
treats  of  boards  of  2,500  amperes  or  less,  complete 
or  in  part,  and  its  prime  object  is  to  enable  dealers 
and  others  to  handle  switchboards  just  as  they  would 
any  other  line  of  electrical  supplies.  By  consulting 
the  handbook  one  can  arrive  instantly  at  the  exact 
cost  of  any  kind  of  switchboard,  thus  avoiding  de- 
lays in  preparing,  submitting  and  examining  specifi- 
cations. The  company  is  prepared  to  make  pronipt 
shipments  of  the  large  and  complete  line  of  standard 
boards  made  at  its  Toledo  factory,  and  shown  in 
the  catalogue,  and  is  also  prepared  to  furnish  esti- 
mates and  drawings  for  special  work  on  short  notice. 

The  "Book  of  the  Four  Powers"  is  a  late  produc- 
tion of  the  department  of  publicity  of  the  .\llis- 
Chalmers  Company  and  is  a  thoroughly  creditable 
piece  of  work.  The  book  sets  forth  in  brief  the 
scope  of  the  company,  which  embraces  a  multi- 
plicity of  products,  including  steam  and  electrical 
machinery  of  all  kinds,  gas  engines,  mining  ma- 
chinery and  hydraulic  apparatus.  The  liook  contains 
44  pages  and  is  handsomely  illustrated.  .After  a 
prefatory  note  it  tells  what  the  company  is  doing 
at  the  exposition.  Then,  under  the  four  heads — 
steam,  water,  gas  and  electricity — are  described  the 
"four  powers"  of  the  Allis-Chalmers  Company.  The 
various  classes  of  machinery  coming  under  these 
four  heads  are  enumerated  and  many  interesting 
installations  are  pictured,  among  them  some  of  the 
largest  of  their  kind  in  the  world.  Under  "steam" 
it  is  interesting  to  note  that  the  company  has  built 
and  sold  steam  engines  aggregating  5,000,000  horse- 
power. Since  the  acquirement  of  the  Bullock  com- 
pany a  complete  line  of  electrical  machinery  is  in- 
cluded in  the  Allis-Chalmers  Company's  products  nu- 
merous examples  of  which  are  illustrated  and  de- 
scribed in  the  book,  including  large  direct-connected 
units,  motor  generators,  liiotors,  multiple-voltage  bal- 
ancers, etc.  Arthur  Warren,  the  manager  of  the 
publicity  department  of  the  Allis-Chalmers  Company, 
is  no  doubt  responsible  for  the  crisp  phrase,  "Ours 
the  four  powers,"  which  is  so  cleverly  v^^orked  into 
the  company's  advertising  literature. 


TELEGRAPH. 


The  final  splicing  of  the  Seattle-Sitka  government 
cable  connecting  the  Puget  Sound  country  and  Alaska 
was  made  a  few  days  ago  in  the  harbor  10  miles 
out  of  Seattle.  The  cable  touches  at  Sitka,  Juneau 
and  Skagway.  From  the  latter  point  a  telegraph 
line  leads  over  White  Pass.  From  the  boundary 
the  government  has  a  line  to  St.  Michaels,  and  the 
government  space-telegraph  system  connects  St.  Mi- 
chaels and  Nome.  The  event  was  celebrated  with  an 
enthusiastic   demonstration   at   Seattle. 

The  rates  which  telegraph  companies  may  charge 
on  government  messages  has  been  fixed  by  the  posi- 
master-gcneral  as  follows,  exclusive  of  place  from  and 
date:  For  day  messages  of  20  words  or  more,  20 
cents,  not  exceeding  1,000  miles,  and  one  cent  for 
each  additional  word,  one-quarter  of  this  rate  to  be 
added  for  each  500  miles  or  fraction  thereof,  but  _ 
no  rate  on  a  message  of  20  words  to  be  more  tiian 
40  cents  nor  over  two  cents  for  an  additional  word. 
The  rate  between  all  points  in  any  state  or  territory 
is  fixed  at  20  cents  for  20  words  and  one  cent  for 
each  additional  word.  The  night  rate  for  messages 
of  20  words  is  15  cents  for  any  distance  within  2, coo 
miles. 


MISCELLANEOUS. 


Tracks  are  laid  and  the  way  is  clear  through  the 
new  tunnel  in  Boston  under  the  streets  and  harbor 
from  Seollay  Square  to  East  Boston,  which  will  be 
open  for  traction  purposes  as  soon  as  the  power  end 
of  the  undertaking  can  be  finished.  The  rails  of  the 
tunnel  tracks  are  paralleled  all  the  way  by  guard 
rails,  which  top  the  wheel  rails  by  more  than  an 
inch.  This  safety  arrangement  makes  derailment 
impossible.  Engineers  say  tjie  tunnel  ought  to  be 
ready  for  the  running  of  cars  liefore  Christmas. 

The  Allan  line  steamer  Victorian,  the  largest  tur- 
bine vessel  yet  built,  was  launched  at  Belfast  on 
August  25th.  It  is  expected  that  she  will  be  ready 
for  service  before  the  end  of  the  year.  The  ship  is 
540  feet  long,  has  60  feet  beam  and  her  depth  is  40 
feet  six  inches.  It  is  equipped  with  Parsons  steam 
turbines.  .A  special  arrangement  has  been  devised 
for     the    Victorian's    machinery,    whereby    reversing 


power  equal  to  that  of  the  forward  propelling  power 
can  be  iinparted  to  it,  securing  the  almost  instant 
arrest  of  the  steamer's  forward  motion  and  speedy 
backing  in  case  it  is  needed.  The  propellers  are 
three  in  number,  each  on  a  separate  shaft.  The 
X'ictorian  will  be  fitted  with  a  space-telegrapii  sys- 
tem. 

The  recent  railroad  accident  at  Pueblo,  Colo.,  in 
which  a  train  was  precipitated  into  a  deep  ravine  by 
the  washing  away  of  a  bridge  not  calculated  to 
withstand  the  rush  of  water  caused  by  a  "cloudburst," 
has  attracted  a  great  deal  of  attention.  A  cor- 
respondent of  the  Chicago  Daily  News  suggests  that 
if  a  simple  electric-alarm  device  had  been  installed 
at  the  bridge  the  accident  might  have  been  averted. 
By  the  arrangement  of  a  small  float  in  such  a  manner 
that  a  rise  of  water  above  a  certain  predetermined 
point  would  close  an  electric  circuit  and  ring  an 
alarm  bell  or  display  a  light  some  distance  up  the 
track  the  engineer  would  have  been  warned  of  the 
danger  and  could  have  brought  his  train  to  a  stand- 
still. 

Four  telephones  have  been  installed  this  sea- 
son at  the  United  States  Army  rifle  range  at  Las 
Moras  Mountain,  near  Bracket.  Texas,  between  the 
targets  and  the  firing  points.  It  has  been  found  by 
this  means  that  at  the  2,000-yard  range  the  bullet 
takes  5.9  seconds  on  its  flight,  leaving  the  muzzle 
of  the  rifle  at  the  rate  of  2,300  feet  a  second  and 
decreasing  in  velocity  to  672  feet  a  second  at  the  tar- 
get. A  listener  at  the  target  telephone  after  a  shot 
has  been  fired  hears  two  reports,  one  coining  instan- 
taneously o\'er  the  wire  and  the  other  reachitig  the 
marking  point  through  the  air  a  fraction  of  a  second 
before  the  bullet  strikes  the  target.  -  This  demon- 
sti-ates  that  a  person  exposed  at  a  range  of  2.000 
yards  would  have  time  to  dodge  behind  the  breast- 
works after  hearing  the  report  of  a  shot. 

Dr.  B.  Schultze  recently  read  a  paper  before  the 
Chemical  Society  of  Breslau  on  the  fi.xation  of  at- 
imispheric  nitrogen.  Referring  to  the  electrical  meth- 
ods of  preparing  nitric  acid,  he  stated  that  in  the 
works  cf  the  Atmospheric  Products  Company  at  Ni- 
aii;ira,  2.5  per  cent,  by  volume  of  the  air  treated  is 
now  being  obtained  as  nitric  oxide  (NO),  from  which 
nitrogen  pentoxide  (N=0,-,)  is  being  produced  at  the 
rate  of  0.45  kilogram  per  seven  horsepower-hours. 
In  their  experimental  plant  at  Munich,  Muthmann 
and  Hofer  are  obtaining  ^.6  per  cent,  by  volume  0;" 
NO,  and  in  Vienna  Dr.  von  Lepel  has  succeeded  in 
recovering  as  much  as  si.x  per  cent.  The  cost  of 
producing  the  nitrogen  pentoxide,  however,  is  so  high 
that  this  method  can  hardly  compete  with  the  prep- 
aration of  acid  from  Chile  saltpetre;  besides  whicli, 
the  acid  is  always  contaminated  with  nitrous  com- 
pounds. 


TRADE  NEWS. 


Secretary  W.  R.  Goodman  of  the  Chicago  Fuse 
Wire  and  Manufacturing  Company  has  taken  up  his 
personal  headquarters  at  the  New  York  oflice  of 
the  company  at  853*  Broadway,  from  which  point 
he  says  that  company  expects  to  do  an  increasing 
business  in  its  familiar  fuse  wires,  enclosed  fuses 
and  blocks. 

The  Universal  Electric  Equipment  Company  of 
Birmingham.  Ala.,  with  a  capital  of  $6o,oco.  has 
been  organized  to  manufacture  and  introduce  ma- 
chinery for  lighting  railway  trains  by  electricity. 
The  officers  of  the  company  are ;  President,  J.  L. 
Parker ;  vice-president.  A,  W.  Nelson ;  treasurer, 
G.  G.  Sharp.  J.  H.  Thompson  is  chief  engineer  and 
David  Rogan  general  manager. 

E.  R.  Caricholif  announces  that  he  has  opened  an 
office  at  No.  20  Broad  Street.  New  York,  for  the 
practice  of  general  consulting  engineering.  A  spe- 
cialty will  be  made  of  electric  elevators  and  motor 
control.  Mr.  Caricholif  having  had  long  experience 
in  the  design  of  such  apparatus  while  employed  with 
various  large  manufacturing  companies.  Examina- 
tions of  inventions  and  patents  will  also  be  made. 

Sealed  proposals  will  be  recei\'ed  at  the  office  of 
the  supervising  architect.  Treasury  Department. 
Washington,  D.  C.  until  3  p.  m.,  on  September 
21,  1904.  for  the  installation  of  a  conduit  and  elec- 
tric wiring  system  for  the  United  States  custom 
Jfouse  and  postoftice  at  Naslu'ille.  Tcnn..  in  accord- 
ance with  the  drawings  and  specifications,  copies  of 
which  may  be  obtained  at  the  architect's  office,  or  at 
the  office  of  the  superintendent  of  construction. 

In  the  United  States  Circuit  Court.  District  of 
New  Jersey,  judgment  has  been  rendered  in  favor 
of  Pass  &  Seymour  of  Solvay.  N.  Y.,  for  damages 
and  costs  against  Duncan  Mackenzie's  Sons  &  Co., 
the  i)roprietors  of  the  Union  Porcelain  Works.  Tren- 
ton, N.  J.,  on  the  complaint  of  infringeinent  by  the 
latter  of  two  patents  covering  the  well-known  at- 
tachment plugs  made  by  Pass  &  Seyniour,  for  sev- 
eral years.  The  complainant  asserts  that  the  Union 
Porcelain  Works  have  been  copying  the  Pass  & 
Seymour  plug  and  encouraging  others  to  infringe,  by 
supplying  them  with  the  porcelain. 

It  is  expected  that  there  will  shortly  be  a  demand  ■ 
for  electric  fans  and  other  electrical  apparatus  in 
Bombay.  India.  At  the  present  time  hardly  any  of 
these  articles  are  stocked  in  the  city,  owing  to  lack 
of  current  supply.  But,  as  stated  in  the  Western 
Electrician  last  week,  a  station  is  being  erected  by 
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the  municipality  of  Bombay  for  the  distribution  of 
electric  power,  and  a  good  opening  for  electrical 
goods  will  thus  be  created. 

Much  interest  has  been  aroused  in  the  steel  trade 
regarding  the  recent  order  awarded  to  the  American 
Bridge  Company  for  the  material  for  the  Chicago 
South  Side  Elevated  Railroad  Company's  extension. 
The  contract,  which  has  been  placed,  is  for  22,000 
tons  for  the  Stock  Yards  extension.  The  aggregate 
tonnage  for  the  two  extensions — the  second  being 
the  one  to  Englewood— will  be  between  30,000  and 
35,000  tons. 

The  Yost  Electric  Manufacturing  Company  of 
Toledo,  Ohio,  is  pleased  at  a  recent  decision  handed 


down  by  Judge  Hazel  of  the  United  States  Circuit 
Court  for  the  Southern  District  of  New  York,  filed 
July  30,  1904.  The  suit  was  brought  by  the  General 
Electric  Company  against  the  Yost  company  for 
alleged  infringement  of  a  patent.  The  court  held 
that  the  Painter  patent  for  insulating  lining  made 
of  a  single  piece  of  fiber  tubing  was  void  for  w'ant 
of  patentable  novelty  in  view  of  the  prior  art. 


BUSINESS. 


The  General  Incandescent  .\rc  Light  Company 
furnished  the  Frank  Adams  Electric  Company  of 
St.  Louis  with  all  of  -the  oil  switches  for  the  dis- 
tribution of  high-tension  current  at  the  various  build- 


ings  of  the   St,   Louis   Exhibition.    This   order  was 
of  considerable  magnitude. 

The  Knickerbocker  Construction  Company  of  15 
Cortlandt  Street,  New  York,  has  been  awarded  the 
contract  for  the  installation  of  5,000  feet  of  under- 
ground cable  for  the  Buffalo  fire  department.  The 
cable  is  manufactured  by  the  American  Electrical 
Works  of  Philipsdale,  R,  I. 

In  the  exhibit  of  the  Continuous  Rail  Joint  Com- 
pany of  America  at  St.  Louis  are  shown  various 
types  of  the  company's  standard  rail  joints  for  T 
and  girder-rail  sections ;  also  insulated  step  and 
electric  bonding  joints.  The  exhibit  is  said  to  be 
the  largest  of  its  class  and  attracts  much  attention. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


768,026.  Device  for  Recording  or  Checking  the 
Movements  of  Watchmen  or  Others.  Adolf 
Bopp,  Berhn,  Germany.  Application  filed  May 
31,  1902. 

A  number  of  signal  boxes  are  each  adapted  automatic- 
ally to  make  and  break  the  signal  circuit  a  distinct  and 
separate  number  of  times  when  actuated,  A  station- 
indicating  wheel  is  actuated  one  tooth  upon  each  making 
and  breaking  of  the  circuit  to  give   the  desired  signal. 

768,039.  Telephone-exchange  Apparatus.  James  S. 
Ford,  Chicago,  111.,  assignor  to  the  Western 
Electric  Company,  Chicago,  111.  Application 
filed  April  9,  1902. 

Combined  with  a  line  signal,  including  a  locking  de- 
vice and  releasing  magnet,  is  a  relay  and  a  signal-control- 
ling key,  with  operator's  apparatus,  including  sources  of 
current.  A  momentary  impulse  of  current  displays  the 
signal  which  is  locked  in  position,  and  subsequently  on 
making  connection  with  the  line  current  is  directed 
through  the  releasing  magnet  to  unlock  the  signal  and 
cause  it  to  be  withdrawn. 

768,048.  X-ray-tube  Stand.  George  R.  Hogan,  Chi- 
cago, 111.,  assignor  to  the  Mcintosh  Battery  arid 
Optical  Company,  Chicago,  111.  Application 
filed  November  30,  1903. 

A  stand  for  supporting  X-ray  tubes  is  described.  It  is 
provided  with  electrical  contact  points  for  the  attach- 
ment of  the  circuit  terminals. 


Issued  (United States  Patent  Office)  t^ugust  2^,  igo^. 

768,175.  Connector  for  Electrochemical  Apparatus. 
Oliver  P.  Fritchle,  Denver,  Colo.  Application 
filed  December  28,  1903. 

An  electric  connector  comprises  a  mercury  cup,  a 
coupler  having  an  end  which  enters  the  cup,  and  a  car- 
rier of  flexible,  non-conductive  material  supporting  the 
coupler  with  its  end  within  but  out  of  contact  with  the 
cup. 

768,180.  Galvanic  Battery.  Alex  J.  Jacobson,  Ham- 
burg, Germany.  Application  filed  March  ig, 
1903. 

The  dry  ceils  are  provided  at  one  end  each  with  an 
opening  or  entrance  capable  of  being  locked  or  closed 
by  a  suitable  cover.  The  rim  or  edge  of  the  opening  is 
furnished  with  a  suitable  insulating  means,  in  order  to 
admit  of  the  filling  in  of  the  electrolyte  shortly  before 
the  use  of  the  battery  and  without  effecting  any  short 
circuit  by   any    overflowing  electrolyte. 

768,185.  Telephone.  John  W.  Kurtz,  San  Fran- 
cisco,   Cal.     Application   filed    October   17,    1902. 

Combined  with  two  vibratory  diaphragms  are  an  inter- 
posed carbon  plate,  a  set  of  multiple  contacts  with  one 
diaphragm  connected  with  the  middle  carbon  diaphragm 
and  a  yielding  connection  between  the  carbon  diaphragm 
and  the  outer  diaphragm. 

768,196.  Lightning  Arrester.  Charles  A.  Rolfe, 
Adrian,  Mich.,  assignor  to  the  Rolfe  Electric 
Company,  Chicago,  111.  Original  application  filed 
April  21,  igo2.  Divided  and  this  application 
filed  January  21,  1903. 

Line  electrodes  are  arranged  on  opoosite  sides  of  the 
ground   electrodes   and  separated   therefrom  by   insulating 


and    Signal    Company,    Swissvale,    Pa.     Applica- 
tion  filed   December   23,    1903. 

Combined  with  a  stop  located  adjacent  a  railway  track 
are  automatically  operated  means  for  moving  it  to  and 
holding  it  in  an  operative  position.  The  mechanism 
comprises    an   electric  slot   mechanism. 

768,214.  Electric  Switch  and  Circuit  -  breaker. 
Charles  E.  Carpenter,  New  York,  N.  Y.,  as- 
signor to  the  Cutler-Hammer  Manufacturing 
Company,  Milwaukee,  Wis.  Application  filed 
January    16,    1904. 

An  overload  magnet  coil  co-operates  with  a  circuit- 
breaker.  A  magnetic  blow-out  for  the  circuit-breaker, -an 
overload  magnet,  an  armature  which  is  operated  by  the 
overload-magnet  coil  and  a  common  magnetic  circuit 
for  the  overload  magnet,  the  overload-magnet  armature 
and  the  magnetic  blow-out  are"  other  parts.  Means  are 
provided  whereby  the  circuit-breaker  fs  operated  when 
the  overload  magnet  armature  is  operated. 

768,227.  Electric  Switch  and  Circuit-breaker.  Al- 
bert J.  Horton,  Whiteplains,  N.  Y.,  assignor  to 
the  Cutler-Hammer  Manufacturing  Company, 
Milwaukee,  Wis.  Application  filed  January  16, 
1904. 

Associated  with  a  hand-operated  motor-starting  switch 
is  an  electrically  operated  circuit-breaker  and  a  motor- 
armature  circuit  containing  the  motor-starting  switch  and 
circuit-breaker  in  series.  A  relay  magnet  closes  and 
holds  the  circuit- breaker  in  closed  position,  and  a  circuit 
for  the  magnet  is  connected  to  the  same  leads  as  the 
armature  circuit  and  is  independent  of  the  armature 
circuit-  An  automatically  operated  latch  engages  the 
circuit-breaker    when    open. 


NO.    768,196. — LIGHTNING    ARRESTER. 


NO.    768,354  VOLT.\GE    REGULATOR. 


NO.     768,450. — ELECTRICAL    APPARATUS    FOR    CLEANING    GAS. 


768,054.  Electric  Furnace.  Carl  G.  P.  de  Laval, 
Stockholm,  Sweden.  Application  filed  May  8, 
1903. 

An  electric  furnace  chamber  is  provided  with  a  hori- 
zontal feed  opening,  an  escape  opening  and  a  focus  of 
electric  heat  within  the  chamber  and  opposite  the  feed 
opening.  The  escape  opening  is  located  above  the  feed 
opening  and  between  the  feed  opening  and  the  focus. 

768,065.  Pyrotechnic  Signal-alarm  and  Burning 
Torch.  James  C.  Moore,  Philadelphia,  Pa. 
Application   filed   March   3,    1904. 

A  pyrotechnic  torch  for  signal  purposes  is  arranged  to 
be  ignited  by  means  of  an  electric  current. 

768,109.  Fluid-tank  Indicator.  Frank  E.  Ballard, 
Frank  A.  Rantz  and  George  W.  Collin,  Bridge- 
port,   Conn.    Application   filed   March    10,    1904. 

A  portion  o£  a  fluid  tank  provided  with  a  circular 
opening  is  closed  by  an  imperforate  non-magnetic  cover. 
A  perforated  casing  is  removably  attached  to  the  cover, 
a  movable  magnetic  portion  mounted  within  the  casing 
and  a  float  connected  with  the  magnetic  portion  to  move 
it.  A  second  movable  magnetic  portion  physically  un- 
connected with  the  first  portion  is  mounted  outside  of 
the  tank  in  juxtaposition  to  the  inside  portion.  One  of 
the  portions  consists  of  a  magnet  whereby  the  outside 
portion  is  caused  to  take  positions  corresponding  to  the 
positions  of  the  inside  portion  and  thereby  indicate  varia- 
tions in  the  level  of  the  fluid  of  the  tank. 

768.121.  Self-oiling  Trolley.  Frederick  Hachmann, 
St.  Paul,  Minn.,  assignor  of  thirty  thirty- seconds 
to  Frank  L.  Gazzolo,  John  R.  Patty,  Thomas 
Billingslev,  Stuart  B.  Shotwell,  Otto  Muller  and 
Charles  Brenck,  St.  Paul,  Minn.  Application 
filed  October  15,  1903. 

The  shaft  of  the  trolley  is  hollow  to  contain  oil  and  is 
supplied  with  a  radial  oil  passage. 

768.173.  Filament  Attachment  for  Electric  Glow 
Lamps.  Ferdinand  Fanta,  London,  England. 
Application  filed  November  2,  1903. 

Tubular  metallic  tips  carried  by  the  ends  of  the  fila- 
ment are  secured  to  the  platinum  leads  protruding  from 
the  lamp  socket  The  tubes  extend  beyond  the  platinum 
leads  and   are   accurately   secured   thereto. 


material.  A  post  extends  up  between  the  ground  elec- 
trodes and  is  provided  at  its  upper  end  with  a  spring 
which  extends  out  and  over  the  two  line  electrodes. 
Small  quantities  of  sof tenable  material  are  interposed 
between  the  ground  electrodes  and  the  spring  to  hold 
the  latter  normally  out  of  contact  with  the  line  electrodes. 
(See    cut.) 

768.197.  Switch  Block.  Irving  B.  Smith,  Phila- 
delphia, Pa.     Application  filed  December  3,  1903- 

In  a  switch  block  is  a  supporting  plate  or  backing,^  a 
removable  contact  plate  carried  thereby  and  means  in- 
dependent of  the  contact  plate  for  securing  the  block 
to    a    support. 

768.198.  Step  Motion  for  Controller  Levers.  Irving 
B.  Smith,  Philadelphia,  Pa.  Application  filed 
December  9,    1903. 

A  switch  lever  is  adapted  and  arranged  to  move  un- 
interruptedly and  to  be  brought  to  rest  at  desired  points. 
Automatic  means  are  adapted  to  adjust  the  final  points 
of  rest  of  the   lever  to  predetermined  oositions. 

768.199.  Rheostat.  Irving  B.  Smith,  Philadelphia, 
Pa.     Application  filed  December  9,   1903. 

In  a  rheostat  are  switch  segments,  a  plate  to  which 
the  segments  are  attached,  each  by  a  tongue-and-groove 
connection,  and  resistance  units  connected  to  the  seg- 
ments. 

768.204.  Apparatus  for  Moving  or  Shifting  Railway 
Switches.  Louis  H.  Thullen,  Edgewood,  Pa., 
assignor  to  the  Union  Switch  and  Signal  Com- 
pany, Swissvale,  Pa.  Application  filed  October 
7,   1903- 

Moveraent  of  the  switch  rails  is  accomplished  by  a 
motor  and  a  mechanism  connected  with  the  switch  rails 
and  operated  by  the  motor.  The  mechanism  comprises 
an  electric   clutch. 

768.205.  Switch  and  Lock  Movement.  Louis  H. 
Thullen,  Edgewood,  Pa.,  assignor  to  the  Union 
Switch  and  Signal  Company,  Swissvale,  Fa. 
Application  filed   December   19,    1903. 

A  motion  plate  is  reciprocated  by  a  motor.  A  pivoted 
voke  connected  with  the  switch  rails  is  rocked  on  its 
F>ivot  by   the  motion  plate. 

768.206.  Automatic  Train  Stop.  Louis  H.  Thuljen, 
Edgewood,    Pa.,   assignor  to  the  Union   Switch 


768,240.  Electrical  Indicator.  Lewis  H.  Sanford 
and  George  H.  Sanford,  Augusta,  Maine,  as- 
signors of  one-half  to  William  B.  Taylor,  St. 
Louis,  Mo.     Application  filed  November  10,  1903. 

The  apparatus  is  actuated  by  an  electric  motor. 

768,242.  Rosette.  Albert  P.  Seymour,  Syracuse, 
N.  Y.,  assignor  to  Pass  &  Seymour,  Solvay, 
N.   Y.     Application  filed   April  27,   1904. 

In  a  rosette  for  electric  wiring  are  a  block  of  insulat- 
ing material  having  recesses  to  receive  the  ends  of  the 
insulating  tubes,  terminals  on  the  block  for  the  attach- 
ment of  the  wires  and  a  cap  of  insulating  material 
to  cover  the  block. 

768,245.  Trolley.  Francis  C.  Sullivan,  McKeesport, 
and  Louis  S.  Harris,  Pittsburg,  Pa.  Applica- 
tion filed  July  22,  1903. 

A  hood  is  suDported  on  the  wheel  shaft  and  extends 
around  the  trolley  wheel.  Wheels  or  rollers  are  jour- 
naled  in  the  hood  and  adapted  to  extend  across  the 
troll'"'-  wheel. 

768,260.  Automatic  Brake  and  Take-up  Device  for 
Trolley  Cords.  Edward  H.  Amet,  Waukegan, 
111.     Application  filed  June  6,  1904. 

A    spring-actuated    member    takes    up    the    slack    in    the 

cord. 

768,262.  Controller.  Harvey  L.  Bachman,  South 
Bethlehem,  Pa.    Application  filed  May  31,  1904. 

The  controller  comprises  a  dial,  a  casing,  series  of 
grid  resistance  coils  suitably  insulated,  stepped  terminal 
contact  plates  mounted  upon  the  dial  and  a  hollow  boss 
projecting  through  the  dial  and  having  its  inner  end 
flanged. 

768,272.  Party-line  Telephone  System.  Thomas  C. 
Drake,  Malta,  Ohio.  Application  filed  November 
9-    1903- 

In  a  party-line  telephone  system  are  a  line  circuit,  two 
oppositely  biased  cal!  bells  connected  therewith  in  their 
operative  condition  and  means  to  selectively  operate  one 
of  the  bells  to  the  exclusion  of  the  other. 

768,288.  Interrupter.  Edwin  W.  Kelly,  I'hiladel- 
phia.    Pa.,   assignor   to  the   Roentgen    Manufac- 


i86 


WESTERN     ELECTRICIAN 


September  3,   1904 


Hiring   Company.   Philadelphia,   Pa.     Application 
filed  March  28,  1904- 

A  practically  cK.scJ  niagtictic  circuit  has  an  exciting 
coil  associated  with  it.  A  number  of  pairs  of  contacts 
arc  controlled  by  a  movable  portion  of  the  magnetic 
circuit.  The  movable  iJortion  is  subjected  to  practicaUy 
maximum  magnetic  force  when  in  position  of  rest. 

768,301.  Wireless  Electrical  Signaling.  Michael  I. 
Pupin.  New  York,  N.  Y.  Application  filed  June 
13.  1903- 

Transmitting  app.iratus  includes  a  source  of  electrical 
energy  and  means  for  transmitting  electrical  waves  to 
space.'  A  local  circuit  comprises  means  suitably  adjusted 
for  giving  electrical  impulses  of  definite  frequency.  A 
transformer,  through  which  energy-  Js  impressed  on  the 
local  circuit,  an  induction  coil  through  which  energy- 
is  transferred  from  the  local  circuit  to  the  means  for 
transmitting  cleciricat  waves  to  space,  and,  at  the  re- 
ceiving end.  mechanical  vibrating  receiving  apparatus 
in  syntony  with  the  fretjuency  of  the  electrical  impulses 
of  the  local  circuit  of  the  transmittine  apparatus  are  the 
other    features. 

768,325.  Trollev  Restorer.  Edward  L.  Calahan. 
Oifton,  X.J..  assignor  of  one-half  10  William 
^^.  Perkins  and  George  H.  Souther,  Brooklyn, 
N.  Y.     Application  filed   November  6.   1903. 

The  trollev  pole  has  a  trolley  with  means  for  restor- 
ing the  trolley  to  the  feed  wire,  the  means  operable  from 
the    front  of  the   car. 

768,^32.  Contact  Clamp  for  Carbon  Rheostats.  Carl 
"W.  Larson.  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company.  Schenectady,  N.  \. 
Application   filed   September  4,  1902. 

A  self-alining  clamp  for  an  electric  conductor  consists 
of  a  sleeve   having  a  convex  surface  on    one  side   bearing 


NO.   768,467. — CONSTANT-CURRENT  SERIES 
MOTOR. 

against  the  base  and  a  shank  extendiric  laterally  from  the 
conve."*  side  through  the    hole    in  the  base. 

768,334.  Breaker  for  Electric  Circuits.  Williain  J. 
Lloyd  and  Gilbert  Wright.  Pittsfield,  Mass., 
assignor  to  the  Stanley  Electric  Manufacturing 
Company.  Pittsfield,  Mass.  Application  filed 
July  8,  1902.     Renewed  January  23,   1904. 

Two  contacts,  one  for  each  terminal,  are  connected  by 
a  brush.  A  carrier  for  the  brush  carries  an  auxiliary 
brush  by  a  long  arm  pivoted  on  the  carrier-  A  short  arm 
engages'  with  a  stationary  member  so  as  to  produce  a 
great  movement   upon    a   small   movement   of  its  pivot. 

7^,Zy7-  Alternating-current  Motor.  Maurice  Milch. 
Schenectady.  N.  Y..  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  December  21.   1903. 

la  conjunction  with  an  alternating-current  motor  having 
its  secondarv  member  supplied  with  a  commutator  are 
means  for  iinpressing  a  variable  voltace  on  the  primary 
member.  \  set  of  brushes  bear  on  the  commutator  on 
the  line  of  magnetization  of  the  primary  member.  A 
second  set  of  T)rushes  bear  on  the  commutator  and  are 
displaced  90  electrical  degrees  from  the  first-named  set. 

768,343.  Indicating  Instrument.  William  B.  Potter. 
Schenectady.  N.  Y.,  assignor  to  the  General 
Electric  Company.  Schenectady,  N.  Y.  Applica- 
tion  filed   November  25,   1898. 

.\ssociated  with  a  coil  arc  magnetic  parts  movable 
Iherebv.  one  part  being  inoperative  until  a  predetermined 
current  passes  through  the  coil  and  the  others  being 
inoperative  until  the  passage  of  successively  higher  pre- 
determined currents  through  the  coil.  A  register  tor  each 
part    is   adapted    tu    be   operated    thereby. 

768  344.     Means     for     Controlling    Electric    Meters. 
'"William  H.   Pratt.  Lyim,  Mass..  assignor  to  the 
General    Electric   Company.    Schenectady,   N.   "V. 
Application  filed  January  20,   1903. 

,\  meter  for  a  multiphase  alternating-current  circuit 
is  provided  with  current  and  potential  circuits  and  means 
for  respectively  opening  or  closing  the  potential  circuits 
when  the  load  on  multiphase  circuit  falls  below  or  rises 
above  a   predetermined  amount. 

768350      Electromagnetic   Switch  and  Signal.     Sam- 
"riel  B.  Stewart.  Jr.,  Schenectady.  N.  Y..  assignor 
to  the   General    Electric   Company,    Schenectady, 
N.  Y.    Application  filed   May  20,   1902. 

In  a  sectional-conductor  railway  system  a  feeder  is 
connected  with  a  source  of  current  supply,  a  section  of 
a  working  conductor  is  connected  to  the  feeder  by  an  elec- 
tromagnetic switch.  A  section  of  an  auxiliary  conductor, 
3  switch-energizing  coil  and  an  electric  signal  connected 
in  parallel  between  the  section  of  auxiliary  conductor  and 
the  return  are  the  other  features. 

768,-^51.  Electric  Ciit-oui.  Julius  C.  Tournier, 
*Schcnectadv.  N.  Y..  assignor  to  the  General 
Electric  Company.  Schenectady,  N.  Y.  Appli- 
cation filed  January  21,   1901. 

The  cut-oul  consists  of  a  yoke,  a  rocker  roiatably 
journalcd  therein  and  having  a  beveled  lug,  a  bar  extend- 
ing across  the  vokc.  a  plunger  passing  through  the  bar 
and  engaging  wah  the  lug  and  a  spring  pressing  on  the 
plunger. 

768,354.  Means  for  Varying  the  Voltage  of  Alter- 
'nating  Currents.  Jonathan  E.  Woodbridge. 
Schenectady.  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady.  N.  Y.  Appli- 
cation filed  October. 28,   1902. 

Primary  windinss  are  symmetrically  connected  to  the 
mains,  and  secfndarv  windings  are  inductively  related 
10  the  primary  windings  in  scries.  A  lead  is  perma- 
nently connected  to  (he  junction  of  two  of  the  secondary 
wTnmngs,  other  leads  co-operating  with  the  first-menttoned 


lead.  Means  for  shifting  the  connections  between  the 
secondary  windings  and  all  of  the  leads  except  the  per- 
manently connected  lead  so  as  to  vary  the  electromotive 
forces  between  the  leads  without  shifting  the  phases'  of 
the  electromotive  forces  are  provided.  (See  cut,  page 
•   185.) 

768,357.  Electric  Track  Brake.  Fred  B.  Corey. 
Scltenectady.  N.  Y..  assignor  to  the  General 
Electric  Company,  Schenectady.  N.  Y.  Ap- 
plication filed  September  27,   1902. 

Kleclromagnetic  means  press  a  brake-shoe  against  the 
track-rail. 

768,372.  Electric  Battery.  Pierre  J.  Kamperdyk, 
New  York,  N.  Y.  Application  filed  October  14, 
1903. 

In  a  primary  battery  is  a  cell  comprising  a  containing 
vessel,  two  or  more  porous  cups  therein  and  passages 
connecting  the  cups  to  allow  the  liquid  to  flow  freely 
from  one  to  the  other  to  insure  equal  density   in  each. 

768,393.  Dynamo  or  Motor  Suspension.  Morris 
Moskowilz.  New  York.  N.  Y..  assignor  to  the 
United  States  Light  and  Heating  Company.  New 
York.   N.  Y.     .\pplication  filed   May  23.   T904. 

Mechanical   details  are  described. 

768,411.  Block-signal  and  Track-switch  Operating 
Device.  Charles  R.  Van  Trump,  Wilmington, 
Del.     Application    filed    April    30.    1904. 

A  signal  system  for  railways  comprises  a  series  of 
blocks,  a  trolley  circuit,  a  signal  section  in  the  trolley 
circuit  at  the  end  of  each  block  and  a  return  or  ground 
circuit.  A  signal  switch  is  supplied  for  the  ends  of  each 
block,  together  with  independent  signal  circuits  connect- 
ing the  signal  switches  of  each  block  with  eacJi  other. 
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NO.    768,541. — MEANS  FOR  INTENSIFYING  TEI.EPHONOGRAPHIC 
RECORDS. 


768,421.  Electric  Striking  Clock.  Ragnar  Carl- 
stedt,  Rallsa,  and  Bernhard  Gustafson.  Stock- 
holin,  Sweden.  Application  filed  November  19, 
1903. 

Details  are   described. 

768,450.  Electrical  Apparatus  for  Cleaning  Gas. 
Charles  G.  Hardie,  Hamburg,  N.  Y.  Applica- 
tion filed  November  12,  1903. 

An  apparatus  for  freeing  gas  of  impurities  comprises 
a  •  casing  having  an  inclined  base,  through  which  the 
gas  flows,  an  electrode  insulated  therefrom,  a  suitable 
source  of  electricity,  the  terminals  of  which  are  con- 
nected, one  to  the  insulated  electrode,  the  other  to  the 
casing,  and  a  perforated  pipe  "  by  which  water  is  caused 
to  flow  uniformly  over  the  base."    (See  cut,  page    185. > 

768.467.  Constant-current  Series  Motor.  Maurice 
Leblanc,  Paris.  France,  assignor  to  the  West- 
inghouse  Electric  and  Manufacturing  Company, 
Pittsburg.  Pa.  Application  filed  Febmary  26. 
1903- 

A  motor  in  a  constant-current  line  has  a  field  winding 
in  series  with  its  armature.  .\  dynamo  is  arranged  to  re- 
volve at  a  uniform  relative  speed  with  the  motor  and 
to  supply  it  with  a  current  which  practically  neutralizes 
the  motor  field  at  a  certain  common  maximum  velocity, 
predetermined   alike    for   all    loads.      (See   cut.) 

768.468.  Method  of  Limiting  the  Speed  of  Constant- 
current  Series  Motors.  Maurice  Leblanc,  Paris, 
France,  assignor  to  the  Westinghouse  Electric 
and  Manufacturing  Company,  Pittsburg.  Pa. 
Application   filed   Februar\-  26.    1903. 

The  method  of  limiting  the  s")eed  of  a  series-wuund 
direct-current  motor  consists  in  feeding  it  with  a  direct 
current  of  constant  strength,  and  practically  neutralizing 
the  magnetizing  effect  of  the  line  current  upon  the 
motor  at  a  given  ma.ximum  speed  predetermined  for  all 
loads. 

768,474.  Electric  Snap  Switch.  Norman  Marshall. 
Newton.  Mass.,  assignor  to  the  Marshall-Sanders 
Company,  Boston.  Mass.  Application  filed  De- 
cember 24,   1900. 

Details    are    described. 

768,479.  Incandescent  Electric  Lamp.  Dennis  J. 
O'Brien,  San  Francisco.  Cal..  assignor  to  the 
O'Brien  ReHector  and  Electric  Tube  Lamp  Com- 
pany. San  Francisco.  Cal.  Application  filed  May 
25,    1903- 

In  an  incandescent  lamp  are  combined  a  tube,  a  fila- 
ment therein  and  means  for  constantly  and  automatically 
sustaining  the  filament  in  a  straight  line.  The  means 
comprise  an  anchor-conductor  secured  to  one  en<l  uf  the 
filament  and"  protruding  exteriorly  of  the  tube,  the 
terminal  end  of  the  anchor-conductor  within  the  lube 
extending  substantially  transversely  to  the  walls  of  the 
tube   and   to    the   filament. 

768.502.  Automatic  Train-signaling  and  Recording 
System.  Frank  R.  Wood  and  Daniel  F.  Shnm- 
berger.  Sparrows  Point.  Md.  Application  filed 
August   24,    1903. 

The  recording  svstcm  comprises  main-line  wires,  a  time 
stam"  and  recording  mechanism  for  each  line  wire  lo- 
cated at  a  common  place,  and  transmitter  mechanisms  for 
the  main-line  wires,  adapted  to  be  set  in  motion  by  the 
jiassing  train. 

768.511.  Contact  Device  for  Electric  Clocks.  Rag- 
nar Carisledt,  Rallsa.  and  Bernhard  Gustafson. 
Stockholm.  Sweden.  Application  filed  Novem- 
ber 19.  1903. 

,\n  elcctromacnet  and  its  armature  arc  the  actuating 
means  for  the  apparatus. 


76S.541.  Means  for  Intensifying  Telephonographic 
Records.  Elias  E.  Ries,  New  York,  N.  Y. 
Application   filed   November  3.   1903. 

Magnetic  record  media  and  means  for  advancing  it 
in  synchronism  are  associated  with  means  for  impressing 
into  the  media  like  magnetic  records,  and  means  for 
superimposing  in  another  record  medium,  moving  at  the 
same  rate,  like  magnetic  records  of  the  firsf  record 
media.       (See    cut.) 

768.547.  Telephone  and  Signal  Apparatus  for  Rail- 
way Trains.  Benjamin  W.  Speck,  Uhrichsville. 
Ohio.     Application  filed   Februarj-   11,    1904. 

A  coupling  box  carried  by  one  car  has  conductive 
bushings.  Plugs  carried  by  the  other  car  are  adapted 
to  be  placed  in  the  bushings  of  the  coupling  box.  A 
cable  connects  the  pluga^nd  the  last-mentioned  car. 

768.545.  Electric  Conduit  Box.  Dennis  Shea,  Chi- 
cago. 111.     Application  filed  August  20.   1903. 

An  electric  conduit  box  comprises  a  base  plate,  a.  wall 
piece  and  fastening  devices  securing  them  together.  These 
pieces  comprise  flexible  strips  having  their  end  portions 
passed  through  openings  in  the  base  and  bent  reverselv 
to  bear  on  tlie  wall  piece, 

768,549.  Electromagnetic  Switch.  Samuel  B.  Stew- 
art, Jr.,  Schenectady.  N.  Y.  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Original  application  filed  May  20.  1902.  Di- 
vided and  this  application  filed  February  14, 
1903. 

In  an  electromagnetic  switch  arc  a  solenoid,  a  core  for 
the  solenoid  carrying  main  and  auxiliary  contact-makers 
adapted  to  engage  fi.ved  contacts,  a  blow-out  magnet  for 
each  fixed  contact  having  its  poles  embracing  tne  fixed 
contacts,  and  insulating  chutes  along  which  the  arcs  which 
tend  to  form  between  the  movable  contact-makers  and  the 
fixed  contacts  are  projected  by  the  blow-out  magnets. 

768,557.  Electricity  Meter.  Arthur  Blanchet,  Paris, 
trance,  assignor  to  Compagnie  pour  la  Fabri- 
cation des  Compteurs  et  Materiel  d'Usines  a  Gaz. 
Societe  Anonyme.  Paris,  France.  Application 
filed   March  27,   1902. 

Coils  in  a  shunt  circuit  having  a  large  self-induction 
are  associated  with  a  transformer,  the  primary  circuit  of 
which  is  traversed  by  the  main  current.  A  movable  ar- 
mature is  acted  uion  by  magnetism  induced  by  the  coils, 
and  also  by  magnetism  induced  by  the  shunt  circuit  coils. 
An  adjustable  resistance  is  included  in  the  secondary 
circuit  of  the  transformer'  for  regulating  the  time  con- 
stant of  the  secondarj-  circuit  to  correspond  to  that  of 
the    shunt    circuit. 

768,566.  Electric  Controller.  Miner  S.  Horton, 
Rochester.  N.  Y.     Application  filed  June  4,  1904. 

Two  main  feeders,  an  armature  and  a  rheostat  having 
a  movable  switcharm  connected  in  series  between  the 
main  feeders  are  contained  in  the  apparatus.  A  centrifu- 
gal governor  is  mechanically  connected  to  the  armature, 
and  the  switcharm  connected  to  the  governor  and  ar- 
ranged to  be  operated  thereby.  .\n  elongated  final  coi. 
tact  for  the  rheostat  cuts  out  all  the  resistance  from  in 
series  with  the  armature,  the  elongated  contact  being 
arranged  to  engage  the  switcharm  at  all  times  through- 
out the  entire  range  of  its  movement  caused  by  varia- 
tions in  the  speed  of  the  armature  due  to  fluctuations  in 
the  load. 

765.569.  Telephone  Transmitter.  Arthur  J.  Mundy, 
Boston,  Mass..  assignor  to  the  Submarine  Sig- 
nal Company.  Walerville.  Maine.  Application 
filed   April   23,    1902. 

768.570.  Sound  Transmitter  and  Receiver.  Arthur 
J.  Mundy.  Boston.  Mass..  assignor  to  the  Sub- 
marine Signal  Company,  Waterville,  Maine. 
Application  filed  April  23.  1902. 

765.571.  Sound  Transmitter  and  Receiver.  Arthur 
J.  ]\Iundy,  Boston.  Mass..  assignor  to  the  Sub- 
marine Signal  Company.  Waterville.  Maine. 
Application  filed  April  22,,  1902. 

768.572.  Sound  Transmitter  and  Receiver.  Arthur 
J.  Mundy,  Boston,  ilass..  assignor  to  the  Sub- 
marine Signal  Company,  Waterville,  Maine- 
Application  filed  April  23,  1902. 

768.573.  Submarine  Sound-direction  Finder.  Arthur 
J.  Mundy,  Boston.  Mass.,  assignor  to  the  Sub- 
marine Signal  Compan}-,  Waterville.  Maine. 
Application  filed  April  23.  1902. 

These  five  patents  refer  to  apparatus  for  submarine 
signaling  containing  a  transmitter  and  receiver,  sound 
waves  being  transmitted  through  the  water  and  received 
in  the  diaphragm  of  the  receiver. 


EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  Stales  Patent  Office)  that  expired  on 
August  30.   1904: 

368,931.  System  of  Synchonism  for  Telegraphy.  G.  A.  Cas- 
sagnes,    Paris,    France. 

368,948-  Electromagnetic  Dental  Mallet  and  Plugger.  P. 
Helmer,   Clinton,    Iowa. 

368,955.  Mast  Arm  for  Hanging  Electric  Street  Lamps. 
F.    11.  Lacey,   Atchinson,    Kan, 

36S.987.      Conductor  Tip.      S.    S.   Wlieeler.   \ew   Yorlc.   X.   V. 

369.034.     Galvanic  Battery.     J.  ^\.  Seely,  New  York.  N.  Y. 

369,091.  Manufacture  of  Incandescent  Electric-lamp  Fila- 
ments.     .\    liernstein,    London,   England. 

369,1^1.  Method  of  Making  Impervious  the  Joints  of  the 
Lead  Pipe  of  Electric  Cables.  \\'illiam  R.  Patterson, 
Chicago.    111. 

369,1.;.;.  Test  Circuit  for  Telephone  Cables.  M'illiam  R. 
Patterson.    Chicago,    111. 

369.144.  Manufacture  of  Electrical  Conductors.  J.  J.  Wil- 
liamson.  Uoston,  Mass. 

369,194.  Electric  Arc  Lamp.  O.  P.  Loomis,  Somerville, 
Mass. 

369.219.  Electric  Generator.  L.  (i.  Woolev,  Grand  Rapids. 
Mich. 

369.238,  Joint  for  Telegraphic  Wires.  D.  P.  Emmingcr. 
Philadelphia,   Pa. 

369.256.  .  Electric  Speaking  Telephone.  M.  Martin,  Maiden. 
Mass. 

369.259.  Insulating  Telegraph  Cables.  Williain  R.  Patter- 
son.   Chicago.    III. 

369.267.       Process    of    Treating    Filaments    for    Incandescent 

Electric  Lights.      E.    P.  Thompson.   Elizabeth.  X.  J. 
■(69.;So.      Svstem    of    Electrical    Distribution.      T.    .\.    Edison, 
Mtnlo   "Park.   N.    J. 
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Government  Delegates  to  the  Interna- 
tional Electrical  Congress  of  1  904. 

Up  to  September  ist  the  governments  of  the  world 
which  had  officially  sanctioned  the  St.  Louis  Inter- 
national Electrical  Congress  of  1904  by  appointing 
delegates  were  Australia,  Austro-Hungary,  Bra-^il. 
India.  Italy,  Mexico,  Norway  and  Sweden.  Switzer- 
land and  the  United  States.  No  English,  Frencii 
or  German  official  delegates  had  been  named  at  the 
date  mentioned,  but  it  is  possible  that  before  the 
assembling  of  the  Congress 
on  September  12th  there 
may  be  appointments  from 
t  h  e  three  backward  na- 
tions. 

It  is  the  province  of  the 
Chamber  of  Delegates  to 
discuss,  and,  as  far  as  may 
be,  fix  international  units 
and  standards.  These  con- 
ferences, held  at  irregular 
intervals  and  in  various 
countries,  have  resulted,  for 
instance,  in  the  standard 
international  ohm  and  other 
principal  units  of  measure- 
ment, accepted  in  all  civ- 
ilized countries.  Thus, 
while  the  weight  of  a  gen- 
erator may  be  expressed  in 
kilograms  in -France  and  in 
pounds  in  this  countr>'.  the 
unit  of  measurement  for 
the  current  output,  the  in- 
ternational ampere,  is  the 
same  in  both  countries  and 
in  all  countries.  While  the 
fundamental  units  have  been 
fixed  b}'-  international  agree- 
ment,  others   are   in  use  or 


bridge,  Mass. :  Professor  Harris  J.  Ryan  of  Ithaca, 
N.  Y. ;  Professor  S.  W.  Stratlon  of  Washington, 
D.  C,  and  Professor  Elihu  Thomson  of  Lynn, 
Mass.  Of  these,  two— Messrs.  Carhart  and  Thom- 
son— were  official  delegates  to  the  Chicago  Congress 
of  1S93.  Portraits  and  brief  biographical  sketches 
will  be  of  inteiest. 

Henry  Smith  Carhart,  the  well-known  professor 
of  physics  at  the  University  of  Michigan,  Ann  Ar- 
bor,   Mich.,    stands   in   the   front    rank  of   America^i 


Henry  S.  Carhart, 


A.  E.  Keonelly 


1S93,  a  member  of  the  Chamber  of  Delegates  at  the 
International  Electrical  Congress  of  1893,  a  juror 
at  the  Pan-Ajnerican  Exposition  of  1901,  and  is  now- 
one  of  the  United  States  delegates  to  the  St.  Louis 
Congress.  Professor  Carhart  is  president  of  the 
American  Electrochemical  Society,  fellow  of  the 
American  Association  for  the  Advancement  of  Sci- 
ence, member  of  the  American  Institute  of  Electrical 
Engineers  and  foreign  member  of  the  (British)  In- 
stitution of  Electrical  Engineers.  In  addition  to 
being  an  official  deiegate, 
he  is  chairman  of  Sec- 
tion C  (Electrochemistry) 
at  the  International 
Electrical  Congress  and 
chairman  of  Section  i 
(Physics  of  the  Ether)  at 
the  International  Congress 
of  Arts  and  Science,  to  be 
held  in  St.  Louis  a  week 
after  the  Electrical  Con- 
gress. Dr.  Carhart  is  a 
hard  worker  and  an  enthu- 
siastic student.  His  books 
comprise  ''Primary  B  a  t- 
teries,"  "Elements  of  Phys- 
ics," "High-school  Physics," 
"University  Physics"  and 
"Electrical  Measurements." 
With  his  knowledge  and 
experience,  he  should  be  a 
most  valuable  member  of 
the   Congress. 

Arthur  Edwin  Kennelly, 
past-president  of  the  Amer- 
ican Institute  of  Electrical 
Engineers,  is  professor  of 
electrical  engineering  a  t 
Harvard.  He  is  an  adopted 
American,      his      birthplace 


Harris  J.  Ryan 

GOVERNMENT     DELEGATES 

proposed,  and  await  such  action.  Again,  it  may 
be  found  desirable  to  make  slight  changes  in  the 
absolute  standards  in  the  light  of  later  researches. 
It  is  this  important  work  that  the  official  delegates 
of  international  electrical  congresses  are  called  on 
to  perform.  There  w^as  an  important  congress  in 
Paris  in  18S1,  another  in  Chicago  in  1893,  a  third 
in  1900,  again  in  Paris,  and  it  is  now  assumed  that 
sufficient  material  has  been  collected  since  1900  to 
warrant  the  official  action  of  the  St.  Louis  Congress  of 
1904.  More  detailed  information  on  "The  Scientific 
Work  of  the  International  Electrical  Congress  of 
1904"  w^as  given  in  Professor  Carhart's  article  in  the 
Western  Electrician  of  April  i6th  last,  and  must  still 
be  fresh  in  the  minds  of  the  readers. of  this  journal. 
The  L'nited  States  is  sending  five  government 
delegates  to  the  Congress,  more  than  any  other  na- 
tion, although  doubtless  the  system  of  voting  in 
the  Chamber  will  not  be  based  on  numerical  repre- 
sentation. These  gentlemen,  given  in  alphabeiical 
order  of  names,  are  Professor  Henry  S,  Carhart  of 
Ann    Arbor,   Mich,;   Pr.   A,   E-   Kennelly   of   Cam- 


S.  W.  Stratton. 


Elihu  Thomson. 


FROM     THE     UNITED    STATES    TO     THE    INTERNATIONAL     ELECTRICAL     CONGRESS    OF     I9O4 

physicists.  He  was  born  on  a  farm  on  the  Hudson 
River,  near  Albany,  N.  Y..  in  1844.  His  collegiate 
education  w^as  obtained  at  Wesleyan  University,  from 
which  he  graduated  in  1869.  In  1893  his  alma  mater 
conferred  on  In'm  the  honorary  degree  pf  LL.  D. 
Professor  Carhart  has  spent  his  life  in  educational 
and  research  work  and  has  made  important  con- 
tributions to  the  scientific  thought  of  the  day.  He 
was  a  professor  in  Northwestern  University.  Evans- 
ton,  111.,  from  1872  to  1886,  and  he  has  filled  a  chair 
at  the  University  of  Michigan  since  the  latter  date. 
He  spent  the  year  1881-82  in  Europe  in  travel  and 
in  study  in  Berlin.  He  was  again  abroad  in  1899- 
1900.  adding  to  his  stock  of  knowledge.  Ip  1901 
he  was  a  delegate  of  the  American  Institute  of 
Electrical  Engineers  to  the  Glasgow  International 
Engineering  Congress.  Professor  Carhart  has  a 
notable  exposition  record.  He  was  a  member  of 
the  International  Jury  of  Award  at  the  Paris  Ex- 
position of  Electricity  in  1881,  president  of  the 
Board  of  Judges  for  the  Department  of  Electricity 
at  the  World's  Columbian  Exposition  in  Chicago  in 


being  Bombay,  India,  and  his  parentage  English.  But 
if  Dr.  Kennelly  were  to  the  manner  born  he  could  not 
be  more  highly  respected  or  thoroughly  liked.  He 
was  born  on  December  17.  i86r,  and  educated  at  the 
University  College  School  in  London.  (His  degree 
of  D.  Sc.  was  conferred  by  the  Vyestern  University 
of  Pennsylvania.)  At  16  he  became  a  submarine- 
cable  telegraph  operator  and  advanced  himself  within 
10  3-ears,  by  successive  steps,  until  he  became  senior 
ship's  electrician  for  the  Eastern  Telegraph  Cable 
Company.  In  188S  he  came  to  the  United  States 
to  be  electrician  in  Edison's  laboratory,  establishing 
a  cordial  intimacy  with  the  great  inventor  which 
has  endured  ever  since.  In  1895  Dr.  Kennelly  be- 
came connected  with  Professor  E.  J.  Houston,  the 
two  opening  offices  in  Philadelphia  as  consulting 
electrical  engineers.  The  menibers  of  the  firm  also 
collaborated  Jn  the  writing  of  books.  Since  1902 
Dr.  Kennelly  has  been  professor  of  electrical  engi- 
neering at  Harvard  University.  In  that  year,  also, 
he  was  engineer  in  charge  oi  the  laying  of  cables 
in  the  Gulf  of  Mexico  for  the  Mexican  government, 
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He  is  ihe  author  of  many  books,  several  in  con- 
junction with  Houston  and  one  with  Wilkinson. 
One  of  the  most  important  of  these  is  "Recent  Tj-pes 
of  D}-namo-electric  Machiner\-."  Dr.  Kennelly's  de- 
terminations of  the  caro'ing  capacity  of  electrical 
conductors  are  also  well  known.  Dr.  Kennelly 
sencd  as  president  of  the  American  Institute  of 
Electrical  Engineers  from  1898  to  igoo.  He  is  also 
a  member  of  several  other  learned  and  technical 
societies  and  has  written  many  monographs  and 
articles  in  technical  journals.  He  is  general  sccre- 
tar)'  of  the  committee  of  organization  of  the  present 
International    Electrical   Congress   and   has   lavished 


S.    A.    ARRHESIUS,    DELEGATE   FROM    NORWAY   AND  SWEDEN 
TO   INTERNATIONAL   ELECTRICAL   CONGRESS. 

his  time  and  energy  on  the  «ork  with  unselfish 
devotion. 

Harris  Joseph  Ryan  is  professor  of  electrical  engi- 
neering in  Sibley  College.  Cornell  University,  Ith- 
aca, N.  Y.  He  was  born  at  Powell's  \'alley.  Pa.. 
January  8.  1866.  He  attended  tlie  Philadelphia  and 
Baltimore  public  schools,  the  Baltimore  City  Col- 
lege and  Lebanon  Valley  College  of  .-Vnnville,  Pa., 
and  finally  graduated  from  Cornell  after  a  four- 
year  course  in  electrical  engineering.  He  has  been 
identified  with  Cornell  during  his  subsequent  career. 
He  was  one  of  the  electrical  jurors  at  the  Chicago 
World's  Fair  of  1S93.  and  is  a  member  of  the  .\nier- 
ican  Institute  of  Electrical  Engineers,  of  which  he 
has  been  vice-president.  He  is  a  fellow  of  the 
.■\merican  .Association  and  a  member  of  Franklin 
Institute.  Professor  Ryan  has  presented  a  number 
of  valuable  papers  to  the  .\merican  Institute  of  Elec- 
trical Engineers  on  transformers  and  other  alternat- 
ing-current apparatus,  dynamo  design  and  other 
subjects.  His  latest,  on  "The  Conductivity  of  the 
Atmosphere  at  High  Voltages."  was  printed  in  the 
Western  ElectrhSan  but  a  few  months  ago.  Pro- 
fessor Ryan  is  a  wideawake,  progressive  technical 
educator,  and  is  highly  regarded  by  his  professional 
associates. 

Samuel  Wesley  Stratton  is  the  director  of  the 
National  Bureau  of  Standards  at  Washington. 
D.  C,  and  his  appointment  is  therefore  particularly 
apropos.  He  was  l)orn  in  Litchfield,  111.,  July  iS. 
1861,  and  graduated  from  the  University  of  Illinois 
with  the  degree  of  B.  S.  in  1884.  From  1885  to 
1892  Mr.  Stratton  served  as  instructor,  assistant  pro- 
fessor and  professor  of  physics  and  electrical  engi- 
neering at  the  University  of  Illinois.  From  1892  to 
1901  he  was.  successively,  assistant  professor,  as- 
sociate professor  and  professor  of  physics  at  the 
University  of  Chicago.  He  was  appointed  director 
of  the  National  Bureau  of  Standards  in  1901. 

Elihu  Thomson  is  one  of  the  world's  leading 
electrical  inventors,  designers  and  investigators. 
He  was  born  in  Manchester,  England,  in  1853,  of 
Scotch-English  parentage,  but  he  was  brought  to 
the  United  States  at  the  age  of  five,  and  is  thor- 
oughly .Americanized.  Settling  in  Philadelphia,  he 
was  educated  in  the  public  schools  of  that  city  and 
graduated  from  Central  High  School  early  in  1S70. 
Immediately  thereafter  he  entered  the  Iron  Mastcr.s' 
I-aboratory  as  .analyst.  His  favorite  studies  in  school 
had  been  physics  and  chemistry.  He  was  soon  ap- 
pointed assistant  professor  of  chemistry  in  the  Cen- 
tral High  School,  and  in  1876  w^as  given  the  chair 
of  chemistry  in  the  same  school.  This  position  was 
held  until  1880.  when  he  resigned  to  enter  the  elec- 
trical field,  in  which  he  has  continued  since. 

The  study  of  electricity  had  always  had  a  special 
fascination  for  Professor  Thomson,  beginning  with 
the  construction,  when  11  years  of  age.  of  a  fric- 
tional  machine  from  the  traditional  wine  bottle. 
This  was  supplemented  by  batteries,  clectrom.'ignets, 
telegraph   instruments,  in  some  of  which  the  bare 


copper  was  insulated  by  the  laborious  winding  of 
thread  by  hand  around  the  wire.  Having  a  natural 
aptitude  for  construction  and  for  the  use  of  tools, 
the  time  spared  from  other  duties  was  given  to 
making  such  apparatus  as  he  needed.  In  this  way 
were  built  dynamos,  motors,  achromatic  microscopes 
and  other  optical  instruments ;  also  a  pipe  organ. 
It  was  the  rule  of  this  aspiring  young  mechanician 
to  constmct  everj-thing.  grinding  the  lenses,  making 
of  organ  pipes,  keys,  etc.  The  outlet  thus  afforded 
for  his  mechanical  tastes  led  naturally  to  invention 
and  gave  a  most  valuable  training  for  afterwork. 
In  recent  years'this  taste  has  found  an  outlet  in  the 
construction  of  objective  lenses  for  refracting  tele- 
scopes, a  lO-inch  glass  so  made  being  mounted  in 
the  private  observatory  at  Professor  Thomson's  house 
at  Swampscott,  Mass. 

Leaving  his  professorship  in  1880,  he  took  charge 
of  the  development  of  the  Thomson-Houston  elec- 
tric-lighting system,  based  upon  his  patents,  some 
of  w-hich  were  joint  with  those  of  Professor  E.  J. 
Houston.  The  business  had  been  begun  in  Phila- 
delphia, in  1879,  and  removed '  to  New  Britain. 
Conn.,  in  1880.  Mr.  E.  W.  Rice,  Jr.,  now  third- 
vice-president  of  the  General  Electric  Company,  ac- 
companied him  on  the  removal  to  New  Britain,  as 
assistant.  The  works  established  in  New  Britain 
were  removed  to  Lynn,  Mass.,  in  1S83.  Here  it 
was  that  the  great  development  of  the  Thomson- 
Houston  Electric  Company  began,  due  in  large 
measure  to  the  enterprise  of  its  managing  heads, 
Mr.  C.  A.  Coffin  (now  and  for  many  years  president 
of  the  General  Electric  Company)  and  others,  and 
to  the  success  of  its  engineering  achievements.  The 
company  was  merged,  in  1892,  with  the  Edison  Gen- 
eral Electric  Company,  and  the  General  Electric 
Company  formed,  with  its  huge  works  at  Schen- 
ectady. N.  Y.,  at  Lynn,  Mass.,  and  at  Harrison, 
N.   J.,   and   its  offshoots  in   Germany,   France,  Eng- 


trical   field,    but  he   retains   an   unaffected   charm   of 
manner  which  endears  him  to  his  friends. 


H      F.    WEBER,    DELEGATE    FRO.M    SWITZERLAND    TO   INTER- 
NATIONAL  ELECTRICAL   CONGRESS. 

land  and  other  countries,  in  connection  with  which 
the  subject  of  this  sketch  is  still  actively  engaged. 

Professor  Thomson  has  received  about  6(X)  pat- 
ents for  inventions  in  the  United  States  alone,  many 
of  which  are  of  great  importance,  having  gone 
into  extensive  use  in  electric  lighting,  railways, 
power  transmission,  etc.  The  Thomson  meter  was 
given  a  prize  in  the  Paris  meter  competition  in  1890. 
His  pioneer  researches  and  inventions  in  the  alter- 
nating-current field  and  his  high-frequency  work 
are  well  known.  He  is  known  as  the  inventor  of 
electric  welding,  a  process  which  is  being  more  and 
more  extensively  applied  in  various  metal  manu- 
factures. 

He  was  decorated  in  1889,  for  electrical  inven- 
tions, by  the  French  government,  as  Officier  et 
Chevalier  de  la  Legion  d'Honneur:  given  the  hon- 
orary degree  of  A.  M..  Yale,  and  Ph.  D.,  Tufts ; 
has  received  many  medals  and  awards,  among  which 
is  the  Rumford  medal,  and  was  awarded  Grand 
Prix  at  Paris  expositions  of  i88g  and  1900.  He  is 
past-president  of  the  American  Institute  of  Elec- 
trical Engineers,  fellow  of  .American  .Academy  of 
.Arts  and  Sciences,  member  of  the  Institution  of  Civil 
Engineers.  London,  the  .American  Chemical  Society, 
the  .American  Physical  Society  and  of  many  other 
societies  here  and  abroad,  and  was  official  United 
States  delegate  to  the  Qiamber  of  Delegates.  Inter- 
national Electrical  Congress,  in  1893,  at  Chicago. 
He  has  been  for  many  years  a  fellow  of  the  .American 
.Association  for  the  Advancement  of  Science,  serving 
as  vice-president  at  the  Columbus  meeting.  Section 
B.  Physics,  and  is  now  vice-president  of  the  .Ameri- 
can Physical  Society.  Professor  '1  homson  has 
achieved  fame  and  riches  by  his  labors  in  the  elec- 


Foreign  government  delegates  to  the  Chamber  of 
Delegates  appointed  at  the  last  account  available  at 
this  writing  were:  .Australian  Colonies,  John  Hes- 
keth ;  .Austro-Hungary,  Professor  Charles  Ziper- 
nowsky;  Brazil,  Jorge  Newbery ;  India,  J.  C.  Shields; 
Italy,  Professor  Moise  .Ascoli,  Professor  L.  Lom- 
bardi  and  A.  Maffezzini ;  Mexico,  Rafael  R.  .Arizpe  ; 
Norway  and  Sweden,  Professor  Svante  .August  .Ar- 
rhenius ;  Switzerland,  Professor  Ferdinand  Weber, 
Professor  Francois  Louis  Schiile.  Of  these,  per- 
haps Professors  Zipernowsky,  .Ascoli,  .Arrhenius  and 
Weber  are  best  known  in  this  country.  Zipernowsky 
is  professor  at  the  Royal  Hungarian  Polytechnicum 
at  Budapest.  Ascoli  is  director  of  the  physical  cab- 
inet in  the  Engineering  School  at  Rome  and  also 
president  of  the  .Associazione  Elettrotecnica  Italiana. 
.Arrhenius  is  professor  of  physics  at  the  University, 
Stockholm,  and  a  renowned  scientist.  Weber  is  con- 
sulting electrician,  professor  of  physics  and  electro- 
technics  and  director  of  the  laboratories  for  scien- 
tific research  and  for  the  study  of  applied  electricity 
at  the  Federal  Institute  of  Physics  in  Zurich  :  he  is 
one  of  the  best-known  technical  educators  on  the 
Continent. 


Method    of    Rendering   Storage-battery 
Cases  Non-explosive. 

Instances  have  occurred  in  which  the  gaSes  from 
storage  batteries  have  caused  explosions,  though  the 
conditions  which  are  necessary  to  bring  this  about, 
sucii  as  the  proportionate  quantities  of  the  two  gases, 
their  confinement  in  a  closed  space,  the  necessary 
fire  for  ignition,  etc.,  render  the  occurrence  rare. 
It  is  wise,  however,  to  take  suitable  precautions,  es- 
pecially on  board  ship,  where  the  battery  room  is 
generally    a    small    air-tight    compartment. 

Thomas  A.  Edison  has  invented  a  method  of  ren- 
dering storage-battery  gases  non-explosive  in  which 
the  escaping  gases  are  passed  through  a  cooling 
medium,  reducing  their  temperature  to  a  point  which 
renders  an  explosion  impossible.  The  accompanying 
diagram  illustrates  a  sectional  view  of  one  of  the 
improved  storage-battery  cans  provided  with  means 
for  carrying  the  method  into  effect. 

The  can  is  made  of  thin  nickel-plated  steel,  is 
provided  with  a  neck  (2)  having  a  perforated  plug 
(3).  Carried  by  this  plug  is  a  deflecting  plate  (4) 
for  diffusing  the  gases  escaping  through  the  per- 
forations At  the  top  of  the  neck  is  a  suitable  cool- 
ing medium,  through  which  the  gases  pass  and  il- 
lustrated  as    a    wire   gauze    (5) 

When  the  apparatus  is  not  provided  with  special 
means  for  effecting  the  separation  of  the  mechanic- 
ally entrained  globules,  the  gases  will  escape  con- 
tinuously through  the  perforations  in  the  plug  (3). 
but  if  separating  devices  are  employed,  the  gases 
will  escape  intermittingh'  through  these  perforations. 

The  escapin'g  gases  will  be  deflected  outwardly 
l>y  the  deflector  (4),  so  as  to  be  comparatively  at- 
tenuated, and  they  will  escape  through  the  gauze 
(5)  in  a  highly  rarefied  condition.  Even  if  they 
could  ignite  on  the  outside  of  the  gauze  the  radiating 


METHOD    OF    RENDERING     STORAGE-BATTERY    GASES     NON- 
EXPLOSIVE. 

capacity  of  the  latter  is  sufficient  to  prevent  its  be- 
coming hot  enough  to  ignite  the  gas  below  it,  so 
that  no  explosion  can  take  place.  This  is  especially 
true  when  the  deflector  is  used,  since  otherwise  there 
would  be  danger  of  a  small  stream  of  gas  passing 
directly  from  each  perforation  through  the  gauze  in 
a  sufficiently  concentrated  condition  to  result  in  the 
gauze  being  dangerously  heated. 

Naturall}',  the  invention  is  applicable  for  use  in 
any  type  of  storage  battery,  whether  alkaline  or 
acid,  wherein  gases  are  generated  durino^  use  or 
during  the  charging  operation. 


The  Chilocco-Winfield  (Kan.)  Tnterurban  railway 
has  been  reorganized,  and  now  the  construction  will 
go  forward  with  a  rush.  The  company  has  the  con- 
tract for  furnishing  the  power  for  the  electric-light 
system  at  .Arkansas  City. 
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Association  of  Edison  Illuminating 
Companies. 

The  twenty-hftli  convention  of  the  Association  of 
Edison  Illuminating  Companies  \vas  held  on  Tuesday, 
Wednesday  and  Thursday,  August  30th  and  3xst 
and  September  ist,  at  the  Hotel  Wentworth.  the 
beautiful  seaside  resort  of  Newcastle,  N.  H..  over- 
looking Portsmouth  Harbor.  There  were  about  200 
fn  attendance,  and  a  number  of  the  members  were 
accompanied  by  members  of  their  families.  When 
not  engaged  in  convention  details,  the  golf  links, 
seashore  attractions,  Portsmouth  Navy  Yard  and 
automobile  trips  through  the  surrounding  country 
afforded  varied  diversions  for  the  visitors,  and  the 
convention  week  was  spent  pleasantly.  The  affair 
concluded  with  a  grand  ball  at  the  hotel  on  Thurs- 
day evening. 

President  Joseph  B.  McCall  of  Philadelphia  pre- 
sided and  during  the  session  papers  were  presented 
as  follows ;  "A  Plea  for  Uniformity  in  Construction 
and  Operation  of  High-tension  Systems,"  Philip  Tor- 
chio,  New  York,  N.  Y. ;  "Notes  on  Economy  in  the 
Production  of  Steam,"  W.  F.  Wells,  New  York, 
N.  Y. ;  "Experiences  with  Automobile  Charging  Sta- 
tions," Joseph  W.  Cowles.  Boston.  Mass.;  "Vulner- 
able Points  in  Operation  of  High-pressure  Alternat- 
ing Transmission  Supplying  Large  Distributing  Sys- 
tems," D.  L.  Hunting:ton,  Spokane,  Wash.;  "The 
Relative  Efficiency  of  Electric  and  Hydraulic  Ele- 
vators/' W.  C.  L.  Eglin,  Philadelphia,  Pa. ;  "Electric 


The  attendance  was  the  largest  in  the  history  of 
the  association,  the  following  companies  being  rep- 
resented by  the  gentlemen  named : 

General  Electric  Company — C.  A.  Coffin,  Eugene  Griffin, 
New  York;  Elihu  Thomson,  Lynn,  Mass.;  J.  R.  Lovejoy, 
Schenectady,  A'.  V.;  B.  E.  Sunny,  Chicago;  E.  D.  Mullen, 
Philadelphia;  Fred  M.  Kimball,  Boston,  Mass.;  Charles  P. 
Steinmetz,  William  Le  Roy  Emmett,  Caryl  D.  Haskins,  Wal- 
lace S.  Clark,  Schenectady,  N.  V.;  \\'alter  D'A.  Kyan,  Lynn, 
Mass. ;  George  F.  Jlorrison,  A.  D.  Page,  Francis  W.  Willcox, 
Harrison,  iS.  J.;  Sidney  B.  Paine,  Boston,  Mass.;  George  H. 
Stickney,  Lynn,  Mass. ;  Charles  A.  Mosman,  A.  L.  Rohrer, 
W.  S.  Andrews,  Schenectady,  N.  V.;  Clyde  A.  Houghton, 
Lynn,  Mass.;  ilartin  J.  Insull,  Pittsfield,  Mass.;  Harry  T- 
Buddy,  Philadelphia,  Pa.;  P.  D.  Wagoner,  H.  W.  Hillman, 
E.  E.  Gilbert,  H.  C.  Wirt,  Schenectady,  N.  Y.;  E.  H.  Mullin. 
New  York;  F.  N.  Boyer,  Chicago;  F.  P.  Cox,  Lynn,  Mass.; 
Theodore  Beran,  F.   C.   Bates,   New   York. 

Edison  Electric  Illuminating  Company,  Boston — Charles  L. 
Edgar,  A.  S.  Knight,  William  H.  Atkins,  W.  H.  Francis, 
J,  W.  Cowles,  Boston ;  Herbert  A.  Wagner,  New  York ; 
Welles  E.  Holmes,  Newton,  ^Mass. ;  La  Rue  Vredenburgh, 
Sidney  Hosmer,  Charles  H.  Parker,  Arthur  G.  Pierce, 
Leonard  L.  Elden,  Gerliard  M.  W.  Goettling,  R.  S.  Hale, 
Charles  H.  Herrick,  John  S.  Vogler,  W.  P.  Hancock,  Charles 
J.    Hatch,    Crawford   R.   Brown,  F.   Ellwood   Smith,    Boston. 

Chicago  Edison  Company — Samuel  Insull,  Louis  A.  Fer- 
guson, Walter  M.  Anthony,  Peter  Junkersfeld,  George  N. 
Eastman,  Ernest  Lunn,  Robert  C.  P.  Holmes,  John  W.  Fer- 
guson,   Edwin  J.   Fowler,  W.   G.    Carlton. 

Edison  Electric  Light  Company,  Philadelphia — Joseph  B. 
McCall,  Joseph  D.  Israel,  William  C.  L.  Eglin.  William  F. 
Harritj-,  Charles  J.  Russell,  John  W.  Meyer,  P.  H.  Bartlett, 
Howard  K.  Mohr. 

New  York  Edison  Company — Thomas  E.  Murray,  H.  M. 
Edwards,  Robert  A.  Carter,  A.  11.  Ackermann,  Arthur 
Williams,   Walter  F.   Wells. 

Edison  Illuminating  Company,  Detroit,  Mich, — Alex  Dow, 
Hoyt  Post,   Samuel   C.    Mumford,  John  W.    Brennan, 


Electric  Storage  Battery  Company — Herbert  Lioyd,  John  K. 
Williams,  Philadelphia;  G.  H.  Atkin,  Chicago. 

Massachusetts  Board  of  Gas  and  Electric  Light  Commis- 
sitjners — Forrest     E.     Barker,     Boston. 

United  States  Na\'y  Yard— T.  F.  Flanagan,  Portsmouth, 
N.    H. 


PROGRESS    ON    CHICAGO    FREIGHT   TUNNELS. — VIEW    TAKEN    ON    LAKE    FRONT    INCLINE    BEFORE    ENCLOSURE. 


Heating  and  Cooking."  H.  W\  Hillman,  Schenec- 
tad}-,  N.  Y. ;  "Relations  Between  Length  of  Arc  Volt- 
age and  Candlepower  in  Enclosed-arc  Lamps  and 
the  Effect  Upon  Efficiency  of  Arc  Lamps  by  Varj'- 
ing  Size  of  Carbons."  George  N.  Elastman,  Chicago ; 
"Gas  Engines  vs.  Electric  ^Motors,"  Fred  'M.  Kim- 
ball, Schenectady,  N.  Y. ;  "Light  and  Illuminating 
Engineering,"  W.  D'A.  Ryan,  Schenectady,  N.  Y. ; 
"To  What  Extent  Should  Central  Stations  Make 
Investments?"  John  F.  Gilchrist,  Chicago;  "Results 
Up  to  Date  Obtained  from  the  t^se  of  the  Wright 
Demand  System  of  Charging,"  John  W.  Ferguson, 
Chicago;  "Results  L^p  to  Date  Obtained  from  the 
Use  of  the  Wright  Demand  System  of  Charging," 
Arthur  S.  Knight,  Boston;  "Some  Commercial  Prob- 
lems," Joseph  D.  Israel,  Philadelphia ;  "Notes  on 
European  Testing  Laboratories,"  Dr.  Clayton  H. 
Sharp,  New  York;  "Measuring  Instruments  in  Gen- 
erating and  Sub-stations,"  Car\-1  D.  Haskins,  Schen- 
ectady, N.  Y". ;  "Troubles  and  Losses  Between  Gen- 
erators and  Customers'  Services,"  Peter  Junkersfeld, 
Chicago;  "Some  Data  on  Electric  Power,"  Arthur 
Williams,  New  Y''ork. 

President  Charles  L.  Edgar  of  the  Boston  com- 
panj'  extended  an  invitation  to  all  the  delegates  to 
join  in  the  reception  to  the  foreign  electrical  engi- 
neers in  Boston  on  September  2d  and  3d.  After 
the  convention  many  of  the  delegates  went  to  New 
Y'ork  and  enjoyed  a  trip  to  Coney  Island  as  the 
guests  of  J.  G.  White. 

The  election  of  officers  resulted  as  follows: 

President— Joseph   B.   ilcCall,   Philadelphia,    Pa. 

Vice-president — D.  L.  Huntington.  Spokane,  Wash. 

Treasurer— Alex  Dow.  Detroit,  Mich^ 

Secretary — E.  A.  Leslie,  Brooklyn.  N.  Y". 

Executive  committee — Joseph  B.  McCall.  chair- 
man; D.  L.  Huntington.  Alex  Dow.  E.  A.  Leslie, 
Samuel  Insull  and  Louis  A.  Ferguson,  Chicago; 
John  W.  Lieb,  Jr.,  New  Y'ork;  Charles  L.  Edgar, 
Boston;  K  L.  Brine.  Atlanta,  Ga. 


Edison  Electric  Illuminating  Company,  Brooklyn — E.  A. 
Leslie,    vV.   W.    Freeman. 

New  Bedford  Gas  and  Edison  Light  Company — George  K. 
Stetson,    Charles  K.    Price,    New    Bedord,    Mass. 

Georgia  Railway  and  Electric  Company — G.  W.  Brine,  At- 
lanta,   Ga. 

Birmingham  Railway,  Light  and  Power  Company — Leon  H. 
Scherck,  Birmingham,  Ala- 
Chattanooga  Electric  Company — Byron  T.  Burt,  Chat- 
tanooga,  Tenn, 

Beacon  Electric  Light  Company — W.  H.  Johnson,  Chester, 
Pa. 

Cleveland  Electric  Illuminating  Company — Mathias  E. 
Turner,   Cleveland,    Ohio. 

Des  iloines  Edison  Company — J.  H.  Lovejoy,  Schenectady, 
N.   Y. 

Erie  County  Electric  Company — Thomas  G.  O'Dea,  Erie, 
Pa. 

Fall  River  Electric  Light  Company — Harry  Eottomley, 
Fall   River,  Mass. 

Indianapolis  Light  and  Power  Company — Charles  C.  Perry, 
Indianapolis,  Ind. 

Jackson  Light  and  Power  Company — ^James  B.  Foote,  Jack- 
son,   Mich. 

Citizens  Light,  Heat  and  Power  Company — J.  W.  Reeves, 
Johnstown,    Pa. 

Louisville  Lighting  Company — A.  M.  Worthington,  Louis- 
ville,  Kv. 

Peoria   Gas  and   Electric  Company — R.   S.   Wallace,  Peoria, 

Portland  General  Electric  Company,  Portland,  Ore. — W.  S- 
Barstow,    New  York. 

Rockford    Edison    Company — M.    A.    Beal,    Rocktord,    111. 

Union  Electric  Light  and  Power  Company,  St.  Louis  (Mis- 
souri   Edison   Electric    Company) — W.    F.    White,    New   York. 

Edison  Sault  Electric  Company — William  Chandler,  Sault 
Ste.  Marie,  Mich. 

Seattle   Electric    Company — Dwight   P.    Robinson,    Boston. 

Edison  Electric  Light  Company.— G.  H.  Edes,  J.  R.  Love- 
joy, Schenectady,  N.  Y. 

Schenectady  Railway  Company — F.  G.  Sykes.  Schenectady. 
N.   Y. 

Washington  Water  Power  Company — D.  L.  Huntmgton, 
Spokane,   Wash. 

Toledo  Railways  and  Light  Company— E.  J.  Bechtel,  To- 
ledo,   Ohio. 

Potomac  Electric  Power  Company — H.  .W.  Fuller,  Wash- 
ington,   D.    C.  T*     • 

Edison  Electric  Illuminating  Company — Ernest  H.  Davis, 
Williamsport,    Pa. 

Electrical  Testing  Laboratories — Wilson  S.  Howell,  Clayton 
H.   Sharp.  W.  F.  Little,  New  York. 


Progress  on  the  Chicago    Freight  Tun- 
nels. 

Since  the  date  of  the  last  illustrated  article  on 
the  development  of  the  freight-tunnel  system  under 
the  business  portion  of  Chicago,  published  in  the 
Western  Electrician  on  February  13,  1904,  the  Illi-  ' 
nois  Tunnel  Company  has  been  experimenting  uith 
various  types  of  electric  locomotives  and  has  spent 
much  time  working  out  a  system  for  operating  these 
locomotives.  The  third-rail  rack-an<I-pinion  system 
described  in  the  issue  above  mentioned  was  first 
tried  and  trains  of  three  to  five  cars  loaded  to  their 
full  capacity  were  successfully  operated.  Before 
adopting  this  method,  however,  it  was  decided  to 
experiment  with  the  overhead  trolley.  Such  a  sys- 
tem, at  250  volts,  is  now  undergoing  test.  Although 
the  details  of  this  plan  are  not  given  out  at  this 
time,  it  may  be  said  that  the  system,  though  simple, 
is  expected  to  give  good  results.  If  this  method  of 
operation  is  permanently  installed,  the  entire  20 
miles  or  more  of  tunnel  will  be  equipped  with  the 
overhead  troUey.  The  route  will  be  divided  into 
sections  or  blocks,  and,  by  a  special  control  system, 
it  will  be  possible  to  cut  out  any  block,  should  an 
accident  occur,  without  affecting  the  other  sections. 
A  comprehensive  automatic  system  of  switching 
and  signaling  is  also  being  worked  out,  and,  as  all 
cars  will  be  operated  around  loops,  it  is  figured 
that  delays  at  street  intersections  and  basement  con- 
nections will  be  reduced  to  a  minimum,  no  matter 
how   congested   the  traffic. 

An  outlet  to  the  tunnel  on  the  Lake  Front  at  the 
foot  of  Harrison  Street  has  recently  been  completed 
by  the  company.  A  picture  of  this  outlet  taken 
during  construction  is  shown  herewith.  The  steel 
retaining  walls  shown  give  a  good  idea  of  one  of 
the  uses  to  which  the  new  interlocking  steel  sheet- 
ing, patented  by  George  W.  Jackson  and  August 
Simon  can  be  put.  The  outlet  extends  under  Grant 
Park,  connecting  with  the  main  tunnel,  on  a  nine 
per  cent,  grade,  at  the  Jackson  Street  and  Michigan 
Avenue  intersection,  and  leading  to  the  viaduct  across 
the  Illinois  Central  tracks.  The  walls  and  roof  of 
this  part  of  the  tunnel  are  made  of  cement,  the  same 
as  the  main  tunnel,,  and  when  completed  the  cut 
was  filled  in  and  sodded  over,  leaving  no  tr^ce  of 
the  bore,  except  the  necessary  surface  structure  at 
the  connection  with  the  viaduct. 

The  main  purpose  of  the  outlet  is  for  bringing 
the  dirt  from  building  excavations  cr  tufmel  ex- 
tensions to  fill  in  the  portion  of  Grant  Park  east 
of  the  Illinois  Central  tracks — the  portion  reclaimed 
from  Lake  Michigan.  A  large  number  of  all-steel 
dump  cars  has  been  added  to  the  rolling  stock 
for  this  purpose.  A  double  tjrack  has  been  laid  and 
the  third-rail  system  is  employed  at  present  on  the 
incline.  When  reaching  the  surface  the  cars  are 
run  across  the  Illinois  Central  viaduct  and  dumped. 
That  the  Illinois  Tunnel  Company  is  preparing 
for  an  extensive  freight-handling  business  is  also 
evident  from  its  recent  large  real-estate  purchases, 
to  be  used  as  sites  for  warehouses,  power  house  and 
freight  yards.  The  Chicago  Dock  propert}'  on  the 
west  side  of  the  South  Branch  of  the  Chicago  River, 
extending  400  feet  north  of  Taylor  Street  and  700 
feet  deep,  has  been  purchased  by  the  company  and 
will  be  gradually  improved  with  modern  structures 
for  warehouses  and  freight-handling  purposes.  The 
company  has  also  leased  for  99  years  a  nearby 
tract  of  ii8,coo  square  feet  on  the  river  as  a  site 
for  a  power  house.  The  lease  provides  for  the  ex- 
penditure of  at  least  $roo.coo  within  one  year  in  the 
construction  of  buildings.  The  cost  of  the  plant 
and  equipment  to  be  constructed  by  the  company 
will    approximate    $500,000. 

The  Lake  Shore  Railroad  Company  is  said  to 
have  decided  to  reconstruct  its  old  warehouses  and 
build  a  new  one,  with  a  view  to  connecting  them  all 
with  the  tunnels  of  the  tunnel  company,  which  are 
to  connect  with  all  the  freight  houses  and  yards 
in  the  city.  The  new  warehouse  is  to  be  at  Clark 
and  Taylor  Streets,  and  the  old  ones  to  be  re- 
constructed are  at  Polk  Street  anxl  Pacific  Avenue. 
In  the  new  construction  the  walls  will  be  sunk 
to  the  lower  level  of  the  tunnels,  and  sidetracks  and 
freight  yards  will  be  constructed  under  ground,  to 
accommodate  the  tunnel   cars. 


The  St.  Louis  and  Springfield  Electric  Railway 
Company,  which  has  interurban  lines  connecting 
Springfield.  Decatur,  Bloomington.  Champaign  and 
Carlinville,  111.,  and  is  building  south  from  Spring- 
field to  reach  Edwardsville,  says  that  construction 
work  will  be  started  in  Edwardsville  at  once. 
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Electrically  Controlled  Track   Switches 
on  the  Long  Island  Railroad. 

The  Long  Island  Railroad  Company  has  recently 
installed  on  its  Rockaway  Beach  division  at  Ozone 
Park  a  complete  system  of  electrically  controlled 
interlocking  switches  and  signals  which  is  of  much 
interest,  llie  double  track  of  the  Rockaway  Beach 
division  is  in  course  of  duplication,  and  the  com- 
plete four-track  line  will  begin  at  Ozone  Park,  which 
is  the  junction  of  the  lines  from  Long  Island  City 
and  Brooklyn.  The  four-track  way  is  already  laid 
and  is  in  use  from  Ozone  Park  to  the  head  of  the 
trestle  across  Jamaica  Bay.  There  are  three  dis- 
tinct classes  of  passenger  traffic  through  Ozone  Park, 


When  a  train  approaches  from  Long  Island  City 
the  lever  of  the  upper  arm  of  signal  26  is  reversed, 
as  well  as  that  of  a  corresponding  distance  signal 
about  200  yards  to  the  left,  not  shown  on  the  plan. 
It  is  not  nccessar>'  lo  operate  any  switches  on  this 
route,  and  the  reversing  of  the  signal  lever  auto- 
matically locks  switch  13X  at  normal,  and  all  cross- 
overs and  signals  which  command  the  eastbound 
main  track. 

Willi  regard  to  the  westbound  traffic,  a  Rapid 
Transit  train  returning  from  Rockaway  Beach  neces- 
sitates the  reversing  of  crossovers  "x  and  gx.  The 
lower  arm  of  signal  No.  i  is  then  set  at  "Proceed," 
but  these  operations  cannot  be  completed  unless 
switch  15  and -the  movable-point  frog  iQx  are  locked 


the  corresponding  signal  motors,  a  detector  bar  be- 
ing moved  by  the  switch  motor  in  advance  of  the 
final  movement  of  the  points.  The  detector  bars  are 
indicated  in  position  at  various  points  on  the  dia- 
gram, and  they  are  not  essentially  different  from 
those  used  in  other  mechanical  interlocking  systems. 
The  bars  in  each  case  are  50  feet  long  and  lie  along- 
side the  track  outside  the  rail  in  the  immediate  vi- 
cinity of  the  switch  machines.  They  are  directly 
connected  to  a  lock  which  holds  the  switches  in 
position  and  they  must  be  moved  every  time  a 
switch  is  opened  or  closed.  No  switch  can  be  moved 
while  any  part  of  a  train  is  over  the  detector  bar, 
for  the  bars  are  longer  than  the  longest  distance 
between  any  two  axle  trucks. 


FIG.     I.       ELECTRICALLY    CONTROLLED    TRACK    SWITCHES     ON    THE    LONG    ISLAND    RAILROAD    AT    OZONE    PARK. 


and  on  a  busy  Sunday  as  many  as  300  trains  are 
signaled  during  the  working  day.  First,  there  are 
the  regular  Long  Island  trains  from'  Long  Island 
City  to  the  Beach ;  second,  the  Long  Island  trains 
from  the  Flatbush  Avenue  and  Bushwick  terminals 
in  Brooklyn,  and.  third,  and  especially  during  the 
summer  season,  the  service  of  the  Brooklyn  liapid 
Transit  Company's  elevated  lines  either  from  Broad- 
way Fern'  or  Brooklyn  Bridge.  This  is  all  steam 
traffic  at  present,  but  by  the  opening  of  the  excursion 
season  of  1905  it  is  anticipated  that  all  trains  will 
be  propelled  by  electricity. 

The  diagram  (Fig.  i)  shows  the  eastbound 
(KB.)  and  westbound  (W.B.)  tracks  at  Ozone 
Park  station,  the  platforms  being  adjacent  to  the 
signal  tower,  and  a  grade  crossing  occurring  a  little . 
to  the  left.  On  the  left  of  the  plan  are  the  two 
independent  eastbound  and  westbound  tracks,  the 
upper  from  Long  Island  City,  and  the  lower  from 
Brooklyn.  It  will  be  seen  that  these  two  double 
tracks  emerge  into  a  four-track  system  with  the 
Long  Island  main  lines  in  the  middle  and  the  Rapid 
Transit  tracks  outside.  The  handling  of  the  traffic  at 
this  point  is  therefore  complicated,  and  would  have 
been  difficult  and  dangerous  had  not  interlocking  de- 
vices been  introduced.  The  electrically  controlled 
switches,  however,  and  their  accompanying  semi-au- 
tomatic signals-'liave  reduced  the  working  of  the 
junction  to  a  minimum  of  safety  and  celerity. 

When  an  eastbound  "elevated"  train  from  Brooklyn 


at  normal  position,  and  all  the  other  signals  are 
loocked  at  danger  except  those  of  the  outer  east- 
bound  track. 

In  the  case  of  a  Long  Island  train  from  Rocka- 
ivay  Beach  to  Brooklj^n,  which  comes  along  the 
middle  westbound  track,  it  is  necessary  to  repeat 
the  foregoing  operations,  except  tliat  No.  7  is  not 
affected,  but  is  locked,  and  the  lower  arm  of  signal 
2  is  lowered.  This  signal  cannot  be  worked  until 
switch  gx  has  been  reversed,  and  the  reversal  of 
the  signal  lever  locks  all  switches  and  signals  as 
before. 

For  a  train  direct  from  Rockaway  Beach  to  Long 
Island  City,  it  is  only  necessary  to  reverse  the  upper 
arm  of  signal  2,  and  switches  7,  gx  and  17  are  locked 
at  normal. 

All  the  signals  are  slotted.  A  train  passing  along 
any  track  within  the  interlocking  limits  encounters 
a  track  insulation  at  the  signal,  as  indicated  in 
the  diagram  by  means  of  double  short  lines  on  either 
side  of  the  rails.  At  these  points  the  metallic  con- 
tact of  the  rails  is  disconnected,  and  a  fiber  insula- 
tion introduced.  When  the  locomotive  passes  one 
of  these  insulations  it  opens  a  rail  circuit  in  which 
is  a  magnet  controlling  the  corresponding  signal 
arm,  and  the  signal  is  automatically  put  at  danger. 
The  rail  circuit  so  closed  by  the  passing  of  the 
locomotive  and  cars  is  not  restored  to  its  normal 
condition,  and  the  signal  cannot  be  lowered,  until 
the  last  car  has  passed  the  insulation  at  tire  Other 


All  the  switch  and  signal  motors  are  operated 
by  current  from  a  55-ceU  Chloride  storage  battery 
of  40-ampere-hour  capacity,  placed  in  the  lower  part 
of  the  signal  tower.  The  cells  are  charged  from  a 
small  Taylor  dynamo  of  iVi;-kilowatt  output,  driven 
by  a  five-horsepower  gasoline  engine,  located  in 
the  power  house  near  switch  17.  In  practice,  the 
consumption  of  one  gallon  of  gasoline  supplies  power 
for  more  than  2,700  switch  movements.  All  the 
power  cables  and  indication  wires  are  laid  under- 
ground in  wooden  casings,  the  top  of  the  casing 
being  easily  removable  for  an  examination  of  the 
wires.  Tne  men  operating  the  installation  belong 
to  the  ordinary-  signal  staff  of  the  railroad,  and  no 
special  electrical  knowledge  is  required  of  them,  ex- 
cept that  gained  in  a  few  days'  instruction  on  the 
spot.  The  installation  comprises  11  switches,  two 
sets  of  movable-point  frogs,  eight  movable  signals 
and  eight  dwarf  signals. 

The  reproduced  photograph  (Fig.  2)  shows  the 
movable-point  frog  iQx  between  switches  15  and 
9x.  and  sundry  switch  machines  in  position.  In  the 
distance  are  the  double-arm  signals  26  and  28,  and  a 
single-arm  distant  signal  commanding  the  main 
westbound  track.  This  distant  signal  is  operated 
from  the  next  touer,  and  is  not  part  of  the  electrical 
interlocking  system. 

In  the  tower  there  is  an  interlocking  machine  with 
i6  levers  of  the  general  type  shown  in  Fig.  3,  the 
whole  being  cased  in  and  leaving  only  the  locks  in 


Fiy.  2.     Switches.  Frogs  and  Signals  at  Ozone  Park,  Looking  West.  Fig.  s.     A  Switch  Machine. 

ELECTRICALLY    CONTROLLED    TRACK    SWITCHES    ON    LONG    ISLAND    RAILROAD. 


wishes  to  pass  it  is  necessary  to  reverse  the  signal 
lever,  which  lowers  the  upper  arm  of  signal  28  to 
the  "Proceed'  position.  The  train  then  passes  over 
switch  18,  and  through  switch  iix,  the  movable 
point  of  frog  20x  and  switch  13,  all  set  at  normal. 
The  reversal  of  the  signal  lever  locks  all  switches 
over  which  the  train  must  pass,  as  well  as  the  signal 
controlling  13X.  and  the  cars  proceed  along  the 
outer  eastbound  track  to  the  right.  The  signal  lever 
cannot  be  unlocked  until  the  train  has  passed  be- 
yond the  track  insulation  near  the  dwarf  signal  No. 

4- 

For  a  Long  Island  train  approaching  from  Brook- 
lyn, switch  irx.  is  reversed,  as  well  as  the  movable 
point  of  frog  20x.  The  lower  arm  of  signal  28 
is  then  set  at  "Proceed"  and  the  operation  of  this 
lever  in   the    tower   locks   all    switches   as   before. 


end  of  that  particular  track  circuit.  Additional  in- 
sulations are  placed  at  crossovers  to  prevent  the 
current  getting  away  into  another  rail  circuit,  as 
shown  between  switches  11  and  13.  The  relays  in 
the  track  circuits  are  protected  against  disintegration 
or  fusing  by  means  of  magnetic  blow-outs  which 
snuff  out  any  arc  formed  between  the  carbon  con- 
tacts on  the  demagnetization  of  the  relay.  The  mag- 
netic blow-out  works  at  no  volts  and  five  amperes. 
The  slot-wire  circuits,  with  the  relays  and  signal 
connections,  are  all  indicated  clearly  on  the  diagram, 
especially  in  connection  with  signal  28,  the  slot  wire 
for  which  extends  to  the  tower. 

In  order  to  prevent  the  accidental  movement  of 
a  set  of  switch  points  beneath  a  train  either  moving 
or  stationary  detector  bars  have  been  installed  to 
work  in  conjunction  with  the  switch  machines    and 


front  and  the  terminals  and  fuses  at  the  rear  ex- 
posed. The  lock  handles  are  of  different  colors,  ac- 
cording to  requirements.  A  glass  door  on  the  top 
permits  of  access  to  all  the  enclosed  parts,  and,  if 
necessary,  the  glass  door  can  be  locked  to  guard 
against  tampering.  Any  lever,  guide,  controller,  or 
magnet  can  be  easily  removed.  All  the  wires  termi- 
nate at  the  terminal  board,  where  also  every^  circuit 
is  fused.  This  board  is  of  slate,  and  with  its  three 
bus  bars  runs  the  whole  length  of  the  16  levers. 
.■\.1I  switches  are  connected  with  the  upper  bus  bar 
and  all  signals  to  the  lower,  the  middle  bus  bar 
being  for  the  indications  which  are  common  to 
switches  and  signals  alike.  In  Fig.  4  the  upper  and 
lower  bus  bars  are  shown  as  one.  The  various  in- 
coming wires,  together  with  those  from  the  battery 
and  the  various  magnets,  as  well  as  from  the  circuit 


September  lO,  1904 


WESTERN    ELECTRICIAN 


191 


controllers,  terminate  in  binding  posts,  or  fuse  posts, 
as  the  case  may  be,  and  all  are  mounted  in  an  orderly 
and  sj'stematic  mamier.  Any  wire  may  be  con- 
veniently disconnected  for  testing. 

In  Fig.  3,  below  the  levers,  will  be  seen  the  tappet 
bars,  each  of  which  assumes  three  different  posi- 
tions as  it  moves  up  and  down  as  the  lever  handle 
is  moved  backward  and  forward,  and  operates  the 
cam  slot  shown  in  Fig.  4.  To  the  lever  guide  are 
attached  the  latch  (L),  the  dog  (P)  and  the  cam 
(Q).  and  sundry  springs,  as  shown  in  Fig.  4,  but 
all  concealed  by  the  lever  guide  in  Fig.  3.  Beneath 
the  guides  are  the  indicating  magnets,  and  in  the 
case  of  a  switch  lever  a  second  safety  magnet  is 
fixed  below  the  first,  as  at  (S),  seen  below  lever 
3,   in    Fig.   4. 

The  circuit  controller,  shown  at  the  rear  of  Fig. 
3  and  diagrammatically  on  Fig.  4.  comprises  four 
brushes  fLxed  to  blocks  of  insulating  material,  the 
sliding  contact,  with  contact  strips  above  and  below, 
being  connected  by  means  of  a  short  rod  with  the 
lever  in  front.  There  are  five  different  positions  of 
the  lever  bar  and  the  controller,  acting  in  conjunc- 
tion with  the  three  different  positions  of  the  tappet 
bars. 

In  the  case  of  switch  levers,  an  indication  selector 
is  located  beneath  the  controller  and  above  the 
terminal  board.  This  selector  is  operated  by  the 
working  current  and  is  so  connected  that  it  throws 
in  one  direction  when  the  lever  is  reversed,  and  in 
the  other  when  it  is  put  at  normal.  The  normal 
and  reverse  indication  circuits  are  shown  connected 
with  lever  3.  The  function  of  the  selector  is  to 
close  only  that  indication  circuit  which  corresponds 
with  the  position  of  the  lever  and  to  leave  the  other 
circuit  open. 

The  means  by  which  a  lever  is  prevented  from 
completing  its  strike  and  thereby  unlocking  con- 
flicting levers  until  the  function  controlled  by  the 
lever  has  assumed  its  new  position  can  be  under- 
stood by  a  study  of  Fig.  4.  Take,  for  example,  the 
switch  "lever  No.  3,  shown  at  full  normal  position. 
\Vhen  the  lever  is  pulled  forward  the  tappet  bar  is 
raised  by  working  in  the  cam  slot  from  the  first 
or  normal  position  to  the  second.  This  operation 
locks  all  conflicting  levers  on  the  locking  device  on 
the  front  of  the  machine,  so  that  no  other  tappet 
bar  connected  with  a  conflicting  switch  can  be  moved. 
In  this  movement,  also,  the  forward  projection  on 
the  underside  of  the  lever  engages  the  projection 
on  the  latch  (L').  and  brings  the  other  end  of  the 
latch    ready  to  strike  against  the  projecting  stop  at 


FIG.  3.     INTERLOCKING  MACHINE,  SHOWING  SEVEN  LEVERS. 

the  rear  end  of  the  lever.  As  the  lever  continues 
to  move  forward  at  its  third  position  the  lever-stop 
pulls  over  the  cam  (Q')  and  causes  the  dog  (P") 
to  force  the  rear  end  of  the  latch  against  the  lever- 
stop  and  locks  it  there  temporarily  in  the  fourth 
position  of  the  cam  movement.  Meanwhile  the  slid- 
ing contact  in  the  controller,  formerly  in  contact 
wftli  3  and  5,  closes  the  circuit  across  the  pair  of 
brushes,  4  and  6,  and  sends  the  batter\-  current  to 
the  switch  movement,  throwing  the  switch  and  lock- 
ing it  in  oosilion.  An  indication  current  comes  back 
through  the  magnet  (P).  lifting  the  armature  (T'), 
and,  bv  causing  the  plunger  to  strike  against  the 
locked 'dog  (P=).  releases  the  latch  and  allows  the 
lever  to  be  pulled  right  out  into  the  fifth  and  final 
position.  The  end  of  the  tappet  bar  is  at  the  same 
time  raised  to  the  top  of  the  cam  slot,  into  its 
third  position,  and  unlocks  all  levers  which  do  not 
conflict  with  the  reversed  position  of  the  lever  and 
the  functions  it  controls.  In  the  first  position,  or  at 
full  reverse,  the  sliding  contact  in  the  controller 
remains  in  contact  with  the  second  pair  of  brushes, 
4  and  6. 

The  safety  magnet  (S)  is  seen  in  position  beneath 
the  indication  magnet  (P).  The  indication  armature 
(T")  rests  normally  upon  the  poles  of  the  safety  mag- 


net, through  which  any  current  that  flows  from  the 
battery  to  the  control  wires  is  obliged  to  pass.  In 
the  case  of  a  cross  between  the  two  wires  the  w-hole 
current,  both  that  flowing  out  through  the  switch 
motor  and  that  flowing  back  through  the  indication 
magnet,  must  pass  through  the  safety  coils,  so  that 
if  by  accident  the  whole  current  came  back  through 
the  indication  magnet  the  current  in  this  magnet 
could  not  exceed  the  current  in  the  safety  mag- 
net; and  since  the  armature  rests  on  the  safety 
magiret  and  is  a  quarter  of  an  inch  away  from  the 
indication  magnet,  the  latter  is  not  strong  enough 
to  lift  the  armature.  The  safety  coils  are  in  series 
and.  a  break  in  any  part  of  the  circuit  wires,  even 


wire  is  put  into  connection  with  the  indication  com- 
mon wire  through  the  indication  magnet  and  the  in- 
dication bus  bar.  This  releases  the  brake  on  the 
armature  and  the  signal  arm  returns  to  normal  by 
the  action  of  a  counterweight.  The  falling  of  the 
counterweight  also  drives  the  motor  armature  back- 
\yard,  the  rotation  tending  to  develop  an  electromo- 
tive force,  and  this  current  furnishes  an  indication 
in  an  ingenious  manner.  When  the  signal  arm  is 
nearly  normal  the  circuit-breaker  (C)  becomes  nor- 
mal again  and  is  closed  against  the  armature  cur- 
rent. The  current  therefore  leaves  the  armature 
at  brush  (b").  passes  through  the  switchbox  to  the 
main  and  indication  common  wires,  and  so  through 
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FIG      4.       INTERLOCKING    MACHINE    CONNECTIONS. 


in  the  safety  coils  themselves,  would  cut  off  the  cur- 
rent. In  the  restoration  of  the  switch  lever  to  the 
normal  position  the  switch  movement  is  operated 
by  the  sliding  contact  reconnectinsc  the  brushes  (3) 
and  (5).  The  latch  (L^)  is  engaged  as  before,  but 
the  latch  projections  lock  the  lever  in  the  contrary 
direction  with  respect  to  the  operation  of  the  cam 
(Q^),  and  the  releasing  is  effected  by  the  indication 
current  coming  back  over  the  other  indication  cir- 
cuit through  the  instrumentality  of  the  indication 
selector  contacts  Nos.  i,  7,  2  and  8,  actually  located 
beneath  the  sliding  contact  and  the  brushes,  but 
shown  above  and  below  in  Fig.  4,  Each  lime  a 
switch  is  moved  the  power  current  moving*  it  passes 
through  an  ammeter  in  the  tower  and  the  operator 
can  tell  at  a  glance  whether  the  switch  is  moving 
freely.  If  the  ammeter  indicates  that  more  than 
the  average  power  is  needed  to  operate  a  switch  the 
operator  sends  his  assistant  to  find  out  the  cause 
of  the  trouble. 

The  signal  levers  act  in  the  same  manner  as  the 
switch  lever  just  described,  except  that  the  indica- 
tion magnets  are  operated  from  the  battery  on  the 
reversal  of  the  lever  and  by  the  indication  circuit 
on  being  restored  to  normal.  The  two-armed  home 
signal,  No.  2,  is  represented  as  being  worked  by  one 
lever  and  by  one  operating  machine,  the  upper  or 
lower  arm  being  reversed  according  to  the  position 
of  the  switch  movement  (3)  acting  through  the  se- 
lector in  the  switchbox.  Thus,  if  lever  (2)  is  re- 
versed the  contol  wire  is  connected  with  the  bat- 
tery through  the  sliding  contact  and  the  indication 
magnet  (I").  The  current  then  flows  to  the  cir- 
cuit-breakers (G")  and  (G),  arranged  in  series  in 
connection  with  the  signal  arms,  the  field  coils  (¥^) 
and  one  of  the  sliding  contacts  in  the  switchbox 
returning  to  the  armature  (A")  through  (a").  If  the 
switchbox  is  nornial  this  current  causes  the  arma- 
ture to  rotate  and  operate  the  mechanism  that  low- 
ers the  upper  arm  of  the  signal.  When  this  is  done 
^the  circuit-breaker  (G")  opens  this  circuit  and  at  the 
same  time  clears  the  circuit  of  the  distant  signal,  No. 
I,  which  cannot  otherwise  be  operated.  The  circuit-  , 
breakers  are  shunted  by  the  brake  magnet  (B")  and 
the  current  is  reduced  but  not  stopped  entirely  by 
the  very  high  resistance  of  this  magnet.  When 
the  magnet  (B")  is  energized  it  brakes  the  armature 
shaft  and  holds  the  signal  clear  until  the  signal  lever 
(2)    is  restored  to  normal. 

In  passing  through  the  indication  magnet  (I"),  the 
current  operating  the  signal  motor  merely  releases 
the  latch  (L').  permitting  the  subsequent  full  move- 
ment of  the  lever.  This  release  of  the  latch  is  not, 
as  was  the  case  with  the  release  of  the  switch-lever 
latch  (L^),  an  indication  proper,  and  indeed  no  indi- 
cation of  the  lowering  of  the  signal  arm  is  neces- 
sary', as  no  locking  is  released  by  the  final  move- 
ment of  the  lever,  except  that  between  the  home 
and  distant  signals,  and  the  circuit-breaker  on  the 
home  signal  provides  for  this.  An  indication,  how- 
ever, is  provided  when  the  signal  is  restored  to  the 
danger  position,  for  when  the  lever  (3)  is  returned 
to  normal  the  circuit  through  the  brake  magnet 
(B")    is   broken   at   the  controller    and   the   control 


the  coil  (H)  and  the  indication  bus  bar  to  the  indica- 
tion magnet  and  back  through  the  circuit-breakers 
(G")  and  (G)  and  the  fields  (F^)  to  the  switchbox, 
reaching  the  armature  again  at  (a").  Thus  the  indi- 
cation magnet  (T)  effects  the  release  of  the  latch  of 
the  lever  for  the  full  return  movement,  and  inci- 
dentally the  operator  checks  the  rotation  of  the 
armature  and  acts  as  a  cushion  for  the  falling  coun- 
terweight. 

If,  on  account  of  the  switch  3  being  reversed,  the 
switchbox  is  also  reversed  at  the  time  the  lever  (2) 
is  pulled  forward,  the  louer  arm  of  the.  signal  is 
set  at  "Proceed"'  by  means  of  the  following  opera- 
tion :  The  current  from  the  battery,  after  passing 
through  the  controller  and  the  field  coils  (F").  goes 
through  the  switchbox  and  enters  the  armature  at 
{b")  and  leaves  at  (a"),  or  in  the  direction  contrary 
to  that  before  described.  The  armature  then  rotates 
in  the  direction  proper  to  clear  the  lower  arm.  When 
it  is  restored  to  normal  the  indication  is  sent  to  the 
indication  magnet  in  the  same  direction  and  through 
the  same  wires  as  before,  except  that  its  direction 
through  tbe  armature  and  the  switchbox  is  re- 
versed. While  the  Ozone  Park  system  was  in 
process  of  installation  it  was  found  that  the  re- 
versing of  the  current  in  the  armature  was  not 
necessary  when  a  bipolar  motor  was  used,  the  field 
cores  being  of  double  strength  and  one  at  a  time 
being  used  for  the  operation  of  the  signal. 

A  dwarf  signal,  such  as  No.  4  in  Fig.  4,  is  oper- 
ated by  a  solenoid  having  two  windings,  a  low-re- 
sistance working  coil  (W)  and  a  high-resistance 
retaining  coil  (R).  It  lias  two  circuit-breakers  con- 
trolled by  the  signal  arm — one,  (D),  for  the  indication 
circuit  and  closed  only  when  the  signal  is  normal, 
and  the  other  (G*).  for  the  working  circuit,  open  only 
when  the  signal  is  reversed.  The  dwarf  circuit 
controller  connected  with  lever  4  consists  of  eight 
fixed  contact  pieces  and  the  usual  pair  of  upper  and 
lower  contact  strips.  Two  of  these  fixed  contacts 
are  long  and  connect  with  the  movable  strips  during 
the  preliminary  and  final  movement  of  the  lever, 
and  the  other  two  at  each  end  are  short  so  that  they 
make  contact  with  the  movable  strip  only  when 
the  lever  is  stopped  by  the  latch  (L*).  The  indication 
for  the  dwarf  signal  comes  from  the  battery.  The 
indication  magnet  has  one  terminal  permanently  con- 
nected with  the  positive  pole  of  the  battery,  and  the 
circuit-controller  connections  are  such  that  when 
lever  No.  4  is  at  the  normal  indication  point  the 
control  wire  is  connected  to  the  indication  bus  bar 
and  the  free  terminal  of  the  magnet  (T)  is  connected 
with  the  indication  wire.  At  the  reverse  indication 
point  the  control  wire  is  connected  with  the  positive 
pole  of  the  battery  and  the  free  terminal  of  the 
magnet  is  connected  to  the  negative  pole  of  the  bat- 
tery through  the  indication  and  main  common  wires. 
In  the  full  normal  and  reverse  positions  of  the  lever 
4  the  control  wire  retains  the  connection  that  it  had 
at  the  corresponding  indication  points,  but  the  indi- 
cation magnet  (T)  is  cut  off  to  preventing  heating 
of  the  coils  and  waste  of  current. 

When  the  lever  4  is  reversed  the  control  wire  is 
connected    with   the   battery   and   the   current    flows 
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through  the  working  coil  (W)  and  the  circuit- 
breaker  (G*)  to  the  main  common  wire.  This  pulls 
the  signal  arm  to  "Proceed,"'  the  circuit-breaker  opens 
and  the  retaining  coil  (R).  which  is  in  shunt  with  it, 
cuts  in.  The  current  in  the  retaining  coil  holds  the 
signal  in  the  clear  position.  The  indication  magnet 
is  connected  with  the  battery  at  the  indication  point 
for  the  purpo-^e  of  releasing  the  lever  latch  (L*).  As 
in  the  case  of  signal  No.  2,  this  releasing  of  the  latch 
is  not  an  indication  that  the  signal  is  cleared,  but 
since  there  is  no  locking  to  be  released  by  the  final 
movement  of  the  lever  an  indication  is  not  needed. 
When  the  lever  4  is  pushed  hack  to  normal  the  cir- 
cuit of  the  retaining  coil  (R)  is  broken  and  the  dwarf 
signal  falls  back  to  normal.  When  it  reaches  the 
normal  position  the  circuit-breaker  (D)  connects  the 
indication  with  the  common  wire  at  the  signal,  and 
since  the  movement  of  the  lever  to  normal  places  the 
free  terminal  of  the  magnet  (!')  in  connection  with 
the  indication  wire  the  magnet  is  energized  and  the 
latch  (L*)  is  released,  permitting  the  full  return  of 
the  lever. 

The  bad  effects  of  crosses  between  any  of  the 
wires  are  guarded  against  by  the  switches  (J)  and 
(K),  Fig.  4.  These  are  electrically  independent  and 
are  normally  held  closed  by  the  current  in  the  coil 
(C).  When  the  switch  (K)  is  open  the  bat'ery  is 
cut  off  from  all  functions,  and  when  (J)  is  open  all 
wires  are  cut  off  from  the  indication  common  circuit. 
The  coil  (C)  is  energized  from  the  positive  pole  of 
the  batteo%  the  current  returning  through  the  indi- 
cation and  main  common  wires.  The  low-resistance 
coil  (H)  is  placed  on  the  same  core  as  (C)  and  is 
cut   into    the    indication   common    circuit   and    forms 


mechanism  (F),  worked  from  the  shaft  (B),  is  first  to 
reduce  the  speed  of  the  motor  and  increase  its  power, 
and  second,  to  disengage  the  motor  after  the  ma- 
chine has  entirely  completed  a  stroke.  Its  working 
is  entirely  mechanical  and  it  operates  by  disengag- 
ing clutches.  When  the  stroke  is  completed  the 
clutch  moves  sideways,  leaving  the  motor  rotating 
from  its  acquired  momentum  and  sending  an  indica- 
tion current  to  the  indication  magnet  at  the  lever 
by  the  development  of  a  counter  electromotive  force. 
The  path  of  this  indication  current  (Fig.  4)  is 
througli  (a)  and  the  pole-changer  (P),  and  then 
through  the  field  coils  in  the  same  direction  that  the 
driving  current,  passed,  finally  operating  the  latch  in 
the  manner  already  described.  The  movements  of  the 
switch  rods  (P)  and  (N)  over  the  tie-plate  (0) 
of  the  director  bar  (J)  and  of  the  lock  plunger  are 
effected  by  the  pin  (E)  attached  to  the  main  gear, 
which  is  directly  connected  with  the  lock  movement 
by  tlie  rod  (G)  and  to  the  switch  by  the  engagement 
of  the  crank  cam   (D). 

It  is  through  the  medium  of  the  lock  movement 
(H)  that  the  lock  plunger,  detector  bar  and  pole- 
changer  are  operated.  Motion  is  transmitted  to  the 
crank  (R)  by  the  rod  (G)  to  the  lock  plunger  by 
link  (S)  and  to  the  detector  bar  bj'  link  (T).  It  is 
thus  seen  that  if  there  happens  to  be  a  train  on  the 
detector  bar,  neither  the  lock-plunger,  the  pole- 
changer  nor  the  switch  can  be  operated. 

The  lock-plunger  operates  the  pole-changing 
movement  (I)  after  it  has  passed  on  the  movement  of 
the  crank  (R)  through  a  hole  in  the  lock-rod  (M), 
and  the  pole-changer  (C)  is  then  operated  mechan- 
ically by  the  rod  (W).     This  movement  of  the  pole- 
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part  of  it.  All  indication  currents  from  the  motors 
flow  through  in  the  direction  shown  by  the  arrow,  and 
the  currents  passing  through  coil  (H)  help  coil  (C) 
in  retaining  the  switches  (J)  and  (K)  against  the 
pull  of  their  respective  springs.  By  this  arrangement 
any  current  from  the  battery  that  might  flow  through 
coil  (H)  would  be  in  the  opposite  direction  to  the 
indication  currents,  and.  by  neutralizing  the  cur- 
rent in  the  coil  (C)  w-ould  open  the  switches,  and  all 
the  operative  wires  would  be  disconnected.  The 
resistance  of  the  return  path  through  (H)  is  made 
less  than  that  through  a  motor  and  the  main  com- 
mon wire,  so  that  in  the  event  of  a  cross,  the  greater 
part  of  the  current  must  flow  back  through  the  coil. 
The  windings  of  the  coils  (H)  and  (C)  are  so  pro- 
portioned that  any  cross-current  strong  enough  to 
move  a  motor  will  throw  the  cut-out  open  and  cut 
off  all  current  from  the  crossed  wires  before  it  has 
time  to  move  a  motor. 

Fig.  5  shows  the  switch  machine  controlling 
switch  13,  with  the  cover  turned  back  for  inspec- 
tion. The  motor  gearing,  pole-changer  and  detector- 
bar  link  are  the  most  visible  objects  and  their  rela- 
tion will  be  understood  by  referring  to  the  plan 
and  elevation  in  Fig.  6  and  to  diagram  of  the  switch 
movement  in  Fig.  4.  The  motor  (A)  (Fig.  6)  is 
entirely  waterproof  and  is  of  a  type  that  is  wound 
in  such  a  way  that  a  slight  change  in  the  internal 
connections  can  adapt  it  to  the  work  to  be  per- 
formed in  each  individual  case.  The  maximum 
power,  for  instance,  was  needed  for  the  four  points 
worked  from  one  motor  at  switches  19  and  20. 
The  switch  machine  consists  of  a  connecting  shaft 
(B),  a  gear  frame  (F),  the  lock  movement  (H)  with 
its  driving  rod  (G),  the  pole-changer  movement  (I) 
and  the  pole-changer  (C).  The  cover  (L)  is  indicated 
over  thc_  bnxing  (K)i  The  circuit  connections 
are  seen  in  Fig.  4.  where  (?)  is  the  pole-changcr 
controlled  by  means  of  the  magnets  (M)  (M'). 
Eight  contact  points  are  shown,  two  nairs  being  con- 
nected witJi  the  terminals  (a),  and  (b).  The  arma- 
ture is  at   (A')  and  the  field  coils  at   (F'). 

Returning  to  Fig.  6,  the  function  of  the  gear-frame 


changer  cuts  off  the  current  from  the  motor,  reverses 
the  armature  connections  and  completes  the  indicating 
circuit. 

The  pole-changer,  besides  being  operated  auto- 
matically by  the  lock  bolt,  through  the  rod  (T) 
(Fig.  4)  in  the  final  part  of  its  movement  is,  during 
all  the  intervening  time,  under  the  control  of  the  lever 
by  means  of  the  magnets  (M)  and  (M').  The  mag- 
net (M)  has  one  terminal  connected  with  the  normal 
control  wire  and  the  other  to  the  main  common  wire. 
The  preliminary  movement  of  the  lever  connects 
the  normal  control  wire  with  the  battery  and  the 
current  flows  through  the  magnet  (M')-  When  the 
reverse  control  wire  is  connected  the  current  flows 
through  magnet  (M')-  These  currents  are  powerful 
enough  to  shift  the  pole-changer  whenever  it  is  free 
from  the  lock  bolt.  It  is  free  in  fact  to  be  moved 
by  the  magnets  during  the  whole  switch  movement 
and  during  the  time  of  the  movement  of  the  lock 
bolt,  except  at  the  beginning  and  end  of  the  lock 
movement  for  the  space  of  three-quarters  of  an  inch. 
If  the  lever  3  is  pulled  out  to  reverse  the  switch, 
current  is  sent  out  through  the  reverse-control 
wire,  through  the  switch  motor  in  the  proper  direc- 
tion to  reverse  the  switch,  and  through  the  magnet 
(M')-  The  current  through  this  magnet  tends  to 
hold  the  pole-changer  in  position  so  as  to  maintain 
the  ci;rrent  in  the  motor.  If  for  anj-^  reason  it  is 
thought  desirable  lo  put  the  switch  back  to  the 
normal  position  before  the  reverse  movement  is  com- 
pleted, as,  for  instance,  in  the  event  of  the  rails 
being  blockerl  by  snow,  it  is  only  necessary  to  pnll 
the  lever  back  to  normal  and  a  current  is  sent  out 
through  the  normal  control  wire  to  the  magnet  (M). 
The  energizing  of  the  magnet  (M)  shifts  the  pole- 
changer  to  the  other  side,  and  so  into  a  position  to 
send  the  current  from  the  normal-control  wire 
through  the  motor  in  the  direction  to  replace  the 
rail  switch,  at  the  end  of  which  operation  the  pole- 
changer  is  shifted  l>ack  again,  and  the  indication  is 
made  that  the  switch  is  normal,  enabling  the  return 
of.  the  lever  to  normal  to  be  completed.  No  current 
is    sent    through    the    indication    magnet    when    the 


magnet  (M)  shifts  the  pole-changcr,  because  the  con- 
troller connected  with  the  lever  is  in  the  wrong 
position,  and  no  indications  can  be  developed 
should  the  magnet  (M)  fail  to  work,  for  the  reason 
that  the  connections  between  the  armature  and  the 
field  coils  are  not  adjusted  to  develop  it.  They 
would  have  to  be  reversed  for  this  to  occur.  When 
the  switch  is  home  and  is  locked  in  either  position 
a  simple  circuit-breaker,  not  shown  in  the  diagrams, 
cuts  off  current  from  the  magnets  (M)  and  (M'j. 
The  Ozone  Park  installation  was  put  in  by  the 
Taylor  Signal  Company  of  Buffalo,  a  concern  which 
a  few  weeks  ago  was  amalgamated  with  the  Pneu- 
matic Signal  Company  under  the  new  title  of  the 
General  Railway  Signal  Company.  The  Taylor  sys- 
tem of  electrically  controlled  switches  and  signals 
was  the  invention  of  Mr.  John  D.  Taylor  of  Chilli- 
cothe,  Ohio,  who  worked  at  the  improvement  of 
his  inventions  from  1891  till  1900.  In  May,  1900, 
capital  to  develop  the  system  was  forthcoming,  and 
since  then  Taylor  signals  have  been  installed  on 
several  lines  of  railroad  both  in  America  and  Eu- 
rope. The  Ozone  Park  installation  is  the  latest 
and  improved  form  of  the  system.  Mr.  E.  L. 
Weaver  of  the  Long  Island  railroad  drew  up  the 
original  plans  for  the  signal  requirements  at  Ozone 
Park.  The  details  were  worked  out  in  the  Taylor 
company's  office  at  Buffalo,  and  the  actual  work  of 
putting  the  signals  and  switches  in  position  was 
entrusted  to  Mr.  E.  O.  Rogers.  D.  W.  W. 


The  British  Association  at  Cambridge. 

The  meeting  of  the  British  Association,  which  was 
held  in  Cambridge  this  year,  August  iSth  to  24Lh, 
as  mentioned  editorially  last  week,  was  the  largest 
in  point  of  attendance  in  the  history  of  the  organiza- 
tion, there  being  2,700  persons  enrolled.  Many  lead- 
ing physicists  and  mathematicians  were  present,  in- 
cluding eminent  European  and  American  men.  The 
proceedings  were  opened  by  the  presidential  address 
of  the  Right  Hon.  A.  J.  Balfour,  prime  minister  of 
the    United    Kingdom. 

The  address  of  President  Horace  Lamb  of  section 
A  (physics  and  mathematics)  was  warmly  received 
and  dealt  principally  with  the  evolution  of  mathe- 
matical physics,  especially  in  connection  with  the 
work  of  Stokes.    Among  other  things  he  said : 

"One  significant  result  of  the  modern  tendency  is 
that  we  no  longer  with  the  same  obstinacy  demand 
a  mechanical  explanation  of  the  phenomena  of  light 
and  electricity,  especially  since  it  has  been  made 
clear  that  if  one  mechanical  explanation  is  possible 
there  will  be  an  infinity  of  others.  Some  minds,  in- 
deed, reveling  in  their  new-found  freedom,  have 
attempted  to  disestablish  ordinary  or  'vulgar'  mat- 
ter altogether." 

"We  have  traveled  some  distance  from  Stokes 
and  the  mathematical  physics  of  half  a  century  ago. 
May  I  add  a  few  observations  which  might,  perhaps,  _£ 
have  claimed  his  sympathy?  They  are  in  substance 
anything  but  new,  although  I  do  not  find  them  easy 
to  express.  We  have  most  of  us  frankly  adopted  the 
empirical  attitude  in  physical  science;  it  has  justi- 
fied itself  abundantly  in  the  past  and  has  more  and 
more  forced  itself  upon  us.  We  have  given  up  the 
notion  of  causation,  except  as  a  convenient  phrase; 
what  were  once  called  laws  of  nature  are  now  sim- 
ply rules  by  which  we  can  tell  more  or  less  ac- 
curately what  will  be  the  consequences  of  a  given 
state  of  things." 

Section  G  (engineering),  of  which  the  Hon.  C.  H. 
Parsons  is  president,  also  met  on  August  iSth. 
President  Parsons  gave  aerial  navigation  as  an  in- 
stance of  what  can  certainly  be  achieved  by  the 
organized  effort  and  research  of  a  body  of  engineers. 
As  a  further  illustration  of  what  may  be  accom- 
plished by  such  organized  effort  he  gave  a  detailed 
design  to  show  the  possibility  of  penetrating  12 
miles  into  the  earth's  crust  at  a  cost  of  about 
£5,000,000.  After  the  address  Mr.  Parsons  was  pre- 
sented by  Professor  Schroter  of  Munich  with  the 
Grashof  medal  awarded  to  him  at  the  Frankfort 
meeting  of  the  German  Society  of  Engineers. 

Section  A  was  in  session  at  the  same  time  as  sec- 
tion G,  and  a  number  of  abstruse  papers  on  mathe- 
matics and  mathematical  physics  were  discussed. 

On  August  19th  three  papers  were  read  before 
section  G.  They  were:  "Flame  Temperatures  in 
Internal  Combustion  Motors,"  by  Dugald  Clerk; 
"On  the  Specific  Heats  of  Gases  at  High  Tempera- 
tures," by  Prof.  H.  B.  Dixon,  and  "Exhaust  Gas 
Calorimetry,"  by  Prof.  B.  Hopkinson. 

Saturday,  August  20th,  was  spent  principally  on 
excursions,  of  which  there  were  several,  none  of 
professional   interest 

The  first  electrical  paper  on  August  23d  was  by 
Prof.  H.  Rubens  of  Charlottenburg  on  "  'Rest  Strah- 
len'  and  the  Optical  Qualities  of  Metals."  Several 
eminent  physicians  took  part  in  the  discussion.  Later 
in  the  session  Dr.  Lummer  of  Charlottenburg  started 
a  discussion  on  N-rays.  Unfortunately  little  time 
was  given  to  this  interesting  subject,  partly  due  to 
the  fact  that  Professor  Becquerel  was  temporarily 
absent   from  the  room. 

Section  G  was  opened  by  a  paper  on  the  "Use  of 
Electricity  on  the  Northeastern  Railway  and  Upon 
Tyneside"  by  Messrs.  Merz  and  McCleJlan. 

Mr.  W.  M.  M'ordey  then  read  a  paper  on  "Energy 
Losses  in  Magnetizing  Iron,"  written  by  himself 
and   Mr.   A.   G.   Hansard. 

A  paper  by  Mr.  Campbell  Swinton  on  "Electricity 
from  Waterpower"  was,  in  the  author's  absence, 
taken  as  read.  The  paper  gives  some  interesting 
statistics 'of  existing  hydro-electric  plants  and  pro- 
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ceeds  to  sketch  a  number  of  schemes  projected  in 
England  and  the  United  States. 

Other  papers  read  at  this  session  were:  "The  Dis- 
tribution of  Magnetic  Induction  in  Multipolar  Arma- 
tures," by  Dr.  Thornton;  a  paper  by  Dr.  Sumpner 
and  R.  W.  Weekes  describing  a  modified  Hopkinson 
method  for  testing  induction  motors,  and  a  paper 
contributed  by  Dr.  J.  A.  Fleming,  in  which  he  de- 
scribed the  use  of  large  bulb  incandescent  lamps  as 
secondary'  standards  of  light.  An  interesting  paper 
was  also  that  of  Clifford  C.  Paterson  on  "Some  In- 
vestigations on  the  lO-candlepower  Harcourt  Pen- 
tane  Lamp." 

On  August  23d  papers  on  radioactivity  and  allied 
subjects  were  read.  Professor  Schuster  read  the  first 
paper   "On   the  Ionization  of  the  Atmosphere." 

Lord  Kelvin  remarked  that  in  the  dark  ages  of 
science,  about  the  middle  of  the  Nineteenth  Century, 
the  striking  variations  of  the  rate  of  leak  of  free 
ions  in  the  atmosphere  were  well  known,  and  were, 
in  fact,  studied  exhaustively  and  given  the  name 
"electric  freqnency."  He  now  had  to  express  his 
sorrow  that  he  then  accepted  the  current  notion  that 
these  variations  were  due  to  the  varying  prevalence 
of  specks  of  dust  and  spherules  of  water,  and  had 
not  more  closely  investigated  the  phenomena. 

Lord  Kelvin  asked  if  it  was  possible  that  the 
radioactivity  of  radium  salts  was  to  any  extent  a 
surface  effect.  Sir  Oliver  Lodge  declared  that  in 
the  electric  theory  of  matter  all  matter  ought  to  be 
radioactive,  and  that  it  might  almost  be  said  that 
the  burden  of  the  disproof  of  that  theory  rested  on 
its  opponents.  He  asked,  besides,  if  this  radio- 
activity- of  ordinary  matter  might  be  the  cause  of 
fogging  of  photographic  dry  plates  and  films  which 
had  been  kept  a  long  time. 


by  Prof.  E.  Wilson  bn  "The  Effect  of  Exposure  to 
London  Atmospheric  Conditions  on  Aluminum  Al- 
loys." 

T  he  reading  of  three  reports  on  live-rail  acci- 
dents, issued  by  the  Board  of  Trade,  finished  the 
proceedings. 


Buffet   Car  for   Aurora,  Elgin   and    Chi- 
cago Electric  Railway. 

Bnft'et  cars  for  electric  railways  are  but  another 
step  in  the  advancetuent  in  interurban  traffic  which 
has  been  so  marked  in  the  last  three  or  four  years. 
Yet  such  a  service  will  be  from  now  on  one  of  the 
features  of  the  Aurora,  Elgin  and  Chicago  Railway 
Company's  third-rail  line,  a  combination  buffet  and 
parlor  car  having  been  built  which  operated  suc- 
cessfully on  the  trial  run  which  was  made  on 
August  30th. 

The  Carolyn  is  a  car  of  handsome  appearance,  as 
will  be  seen  by  the  accompanying  illustration.  It  is 
of  the  same  general  type  as  the  other  car's  on  the  line 
and  is  55  feet  long,  which  is  about  four  feet  longer 
than  the  regular  passenger  cars.  Thirty  people 
may  be  seated  comfortably  in  the  luxurious  wicker 
chairs.  Fig.  i  is  a  view  of  the  exterior  of  the  car 
and  Fig.  2  is  a  picture  of  the  interior  arranged  as  a 
parlor  car.  The  dining  tables  are  not  permanent, 
but  can  be  quickly  placed  in  position,  one  end  hook- 
ing into  the  side  of  the  car  and  the  other  supported 
by  a  single  leg.  In  Fig.  2  at  the  rear  end  of  the 
car  two  of  the  tables  wull  be  noticed  ready  for  use. 

The  cai-  is   divided   into   three   compartments,   the 


out,  and  although  a  speed  of  70  miles  an  hour  was 
attained  more  than  once,  the  jarring  was  not  suffi- 
cient to  cause  inconvenience  to  those  who  were 
eating.  Mr.  Edwin  C.  Fabcr,  general  manager  of 
the  road,  and  Mr.  Leon  F.  Reinhard,  manager  of 
the  traffic  department,  were  the  hosts  of  the  even- 
ing. Other  officials  of  the  .Aurora,  Elgin  and  Chi- 
cago Railway  Company  present  were:  Joseph 
O'Hara,  superintendent  of  transportation;  Charles 
Jones,  chief  engineer,  and  E.  F.  Gould,  electrical 
engineer.  Others  who  made  the  trip  were  John  T. 
Huntington,  general  manager  of  the  Elgin,  Aurora 
and  Southern  Traction  Company ;  H.  M.  Brincker- 
holif,  general  manager  of  the  Metropolitan  West 
Side  Elevated  Railroad  Company,  Chicago:  J.  Mor- 
ris Goodwin,  London,  England:  Hymen  Fridstein, 
engineer  of  construction,  and  R.  R.  Jarvie,  super- 
intendent of  transportation  of  the  Metropolitan  West 
Side  Elevated  Railroad  Company. 

For  the  present  special  parties  only  will  use  the 
car,  several  having  already  chartered  it  for  future 
trips.  Later,  however,  it  will  be  put  into  daily 
service,  and  probably  others  will  be  built.  M'any 
business  men  of  Chicago  live  in  suburbs  along  this 
line  and  may  often  find  it  convenient  to  take  their 
morning  or  evening  meals  on  the  electric  car. 


Electrical  Exports  for  July. 

Electrical  exports  from  the  United  States  for  the 
month  of  July,  1904,  amounted  to  a  total  value  of 
$862,986,    as    compared    with    $908,584    for    the    cor- 


Fig.  I.    Exterior  View. 


Fig.  2.     Interior  Arranged  as  Parlor  Car. 
BUFFET   CAR   FOR   AURORA,    ELGIN    AND   CHICAGO   ELECTRIC   RAILWAY. 


Dr.  G-  A.  Blanc  of  Rome  described  the  results  of 
his  experiments  on  the  radioactivity  of  the  sediments 
and  floating  matter  of  the  hot  springs  at  Aix-le- 
Bains.  It  drew  from  Professor  Elster  an  account  of 
some  of  his  experiences  with  matter  brought  up 
from  great  depths  by  springs  and  volcanoes.  There 
was  no  rule  that  such  substances  were  always  radio- 
active. Prof.  J.  J.  Thomson  told  how  the  most 
highly  radio-active  natural  water  he  had  met  with 
was  that  from  the  well  of  a  certain  brewer  whose 
name  he  had  sworn  never  to  divulge ;  the  radio- 
activity of  his  water  w'ould,  this  unenterprising 
brewer  thought,  prove  no  recommendation  for  his 
beer. 

In  the  afternoon  Professor  Poynting  gave  an  ad- 
dress of  a  popular  character  on  "Radiation  in  the 
Solar  System."  He  defined  the  radiation  he  meant  to 
speak  about  as  the  stream  of  energy  which  passes 
continuously  from  the  sun  with  tbe  velocity  of 
light,  and  proceeded  to  explain  Stefan's  law  that  the 
radiation  from  a  black  body  varies  directly  as  the 
fourth  power  of  its  absolute  temperature.  He  showed 
how,  mainly  from  this  law,  the  temperature  of  the 
sun  had  been  estimated  as  6,250°  C.  (absolute), 
and  computed'  the  temperatures  a  small  black  body 
would  assume  if  placed  in  space  at  the  distance  of 
the  respective  planets. 

Wednesday,  August  24th,  was  the  last  day  and  the 
attendance  was  thin.  In  section  A  Professor  Fleming 
read  a  paper  on  "Electric  Waves  Along  Spiral  Wires 
and  on  an  Appliance  for  Measuring  the  Length  of 
the  Waves  Used  in  Wireless  Telegraphy."  which 
was  followed  by  a  paper  by  Mr.  Field  on  eddy-cur- 
rent losses  in  the  lead  sheaths  of  three-phase 
cables,  announcing  that  these  losses  go  up  as  the 
sixth  pow-er  of  the  diameter.  The  law  requires 
some  modification  when  skin  effect  is  taken  into  con- 
sideration. Professor  Knott  then  read  a  paper  on 
"Magnetic  and  Electric  Properties  of  Nickel  at  High 
Temperatures." 

In  section  G  during  this  period  tw'o  papers  on 
electrical  subiects  were  read,  one  by  Mr.  H.  Dar- 
win on  "An  Electric  Temperature  Alarm:"  the  other 


one  shown  in  Fig.  2  being  the  largest.  At  the  op- 
posite end  of  the  car  is  a  smoking  compartment 
w-hich  will  seat  10  people  comfortably.  Between  the 
two  compartments  is  the  miniature  kitchen  in  which 
the  chef  prepares  the  food  by  the  aid  of  electric 
cooking  apparatus. 

The  Carolyn  is  supplied  with  special  trucks,  the 
arrangement  of  the  springs  being  such  that  the 
high  speeds  attained  do  not  shake  the  car  enough  to 
inconvenience  the  diners.  At  present  there  are  no 
motors  on  the  car,  it  being  operated  as  a  trailer,  but 
as  soon  as  the  work  can  be  done  the  motors  will  be 
put  in  place,  four  of  125  horsepower  each. 

The  interior  is  finished  in  Flemish  oak,  stained  a 
dark  apple-green  color.  The  ceiling  is  done  in 
canary  yellow,  which  reflects  the  light  to  the  best 
advantage. 

The  trial  run  mentioned  was  made  on  the  night 
of  August  30th,  and  it  was  a  very  pleasant  affair, 
30  people  being  present,  including  officials  of  the 
road  and  representatives  of  the  daily  and  technical 
press.  Through  the  courtesy  of  the  Metropolitan 
West  Side  Elevated  Railroad  Company  the  car  was 
run  over  the  elevated  tracks  to  the  new  terminal 
station  at  Fifth  Avenue,  though  ordinarily  it  will 
only  come  into  the  Fifty-second  Aveneu  station, 
where  connections  are  made  between  the  elevated 
road  and  the  interurban  line. 

The  run  was  first  made  to  Wheaton,  and  from 
there  to  Aurora,  where  Mayor  John  M.  Raymond 
of  Aurora  became  one  of  the  party.  Here  a  short 
stop  w-as  made  to  visit  the  lodge  rooms  of  the  Elks. 
From  Aurora  the  car  went  to  Batavia,  where  the 
party  was  taken  through  the  i5,coo-kilowatt  power 
house.  The  trip  was  then  made  around  the  triangle, 
i.  e.,  from  Aurora  to  Wheaton  to  Elgin  and  back 
to  Aurora.     Refreshments  were  served  on  the  way 


responding  month  last  year,  a  decrease  of  $45,598. 
The  decrease  is  due  to  a  falling  off  in  the  export 
of  electrical  goods  classified  as  electrical  appliances, 
which  include  telegraph  and  telephone  instruments. 
This  class  of  exports  shows  a  decrease  for  July 
last,  compared  with  July,  1903,  of  $66,393.  As 
this  amount  is  greater  than  the  total  decrease  for  the 
month,  it  is  apparent  that  the  other  branch  of  elec- 
trical exports — machinery — must  have  increased  to 
the  amount  of  $20,795.  The  figures  are  as  follows : 
Electrical  appliances — July,  1903,  $436,007 ;  July, 
1904,  $369,614.  Electrical  machinery — July,  1903, 
$472,577;  July,   1904,  $493/372. 

Comparing  the  first  seven  months  of  190.1  wdth 
the  corresponding  period  last  year  an  increase  of 
$605,368  is  shown  in  the  total  value  of  electrical 
exports;  the  amount  for  the  seven  months  this  year 
being  $6,130,777,  while  that  for  a  similar  period  last 
year  was  $5,525,409.  The  amount  for  the  correspond- 
ing months  in  1902  was  $5,463,609.  In  comparing 
the  figures  on  electrical  machinery  only,  for  the  pe- 
riod above  mentioned,  the  exports  to  Japan  show  an 
exceptionally  large  gain,  quite  out  of  proportion  to 
the  gain  of  other  countries,  as  will  be  seen  from  the 
following  figures  for  the  first  seven  months  of  the 
respective  lyears:  1902,  $46,325;  1903.  $1.13.559; 
1904,  $695,837.  The  United  Kingdom,  which  is  our 
largest  buyer,  shows  a  falling  off  for  the  same 
period  as  follows:  1902,  $1,902,900;  1903,  $1,156,- 
044;  1904,  $646,897. 

The  following-named  countries  were  the  principal 
buyers  of  electrical  machinery  from  the  United 
States  for  July,  1904 :  British  North  America,  $156,- 
093;  United  Kingdom,  $104,723;  Japan,  $87,720; 
Mexico,  $27,373 ;  Chinese  Empire,  $19.525 ;  British 
Australasia,  $17,937:  Brazil,  $14,428;  Germany,  $11,- 
455 ;  British  East  Indies,  $10,643 ;  France,  $5,150. 


194 


WESTERN     ELECTRICIAN 


September  lo,   1904 


WESTERN    ELECTRICIAN 


EVERY    SATURDAY. 


PUBLICATION     offices; 

510  Marquette  Building,      -      CHICAGO. 

TELEPHONE,  MAIN   1746. 

Eastern  Office,    193   Times  Building,  New  York, 

Telephone.  3S06J  Cortlandt. 

Trade  Supplied  by  Western  News  Co. 

COPYRIGHT.— Not  only  the  Ui\e  hut  the  etitire  conttnts  ot 
each  number  of  the  Western  Klectrician  are  copyrighted. 
This  paper  is  entered  at  the  Chicago  posioIHce  as  mall  matter 
of  the  second  class. 

STTBSOKIPTION,  in  advance,  postage  prepaid,  $3.00  for  a 
full  year  of  5'J  numbers;  In  clubs  of  four  or  more,  $2.50.  wlih  free 
extra  copy  for  eight  subscriptions;  foreign  countries,  $5.00 a 
year:  single  copies,  10  cents.  When  change  of  address  is  re- 
quested, the  old  address  as  well  as  the  new  should  be  ^iren. 

OORRESPONDENOE  relating  to  electricity  or  any  of  its 
practical  applications  Is  cordially  invited,  and  the  co-operation 
of  all  electrical  thinkers  and  workers  earnestly  desired.  Clear, 
concise,  well  written  articles  are  esjiecially  welcome;  and  com- 
munications, views,  news  items,  local  newspaper  clippings,  or 
any  information  likely  to  Interest  electricians,  will  be  thank- 
fully received  and  cheerfully  acknowledged. 

ADVERTISING-.— The  Western  Electrician— the  only 
general  electrical  paper  published  in  the  West— thoroughly 
covers  a  tf  rrltory  t-xdusivelij  its  own.     This  is  a  claim  which 

CAN     BE     JIADE     BY     NO    OTHER      ELECTRICAL      JOURNAL     IN     THE 

Cnited  States.  Electrical  merchants  and  manufacturers 
desiriiifj  weHern  trade  will  appreciate  the  unequaled  value 
of  this  journal  as  an  advertising  medium  in  its  special  field. 
Advertising  rates  are  moderate,  and  will  be  furnished  on 
application.^ 

REMITTANCES.— All  checks,  drafts  and  other  remit- 
tances should  be  made  payable  to  the  order  of  the  publishers, 
the  Electrician  Publishing  Company,  and  addressed  to  the 
offices  of  publication.  Suite  510.  Marquette  Building  (204 
Dearborn  Street).  Chicago.  Illinois.  U.  S.  A. 

CONTENTS  OF  THIS  NUMBER. 

Government     Delegates     to     the     International     Electrical 

Congress  of    1904.      With  portraits  of    II.    S.    Carhart, 

A.    li.    Kennelly,    H.    J.    Ryan,    S.    \V._   Stratton,    Elihu 

Thomson,    S.    A.   Arrhenius   and    11.    F.    Weber.  ...  187,   iSS 

Method     ot     Rendering     Storage- battery     Gases     JN'on-ex- 

plosivc.      Illustrated    i  SS 

Association    of    Edison    Illuminating    Companies.       tCon- 
vention  at   Newcastle,   N.    H.,  August  30-September    I, 

1904)     189 

Progress  on  the  Chicago  Freight  Tunnels.  Illustrated..  1S9 
Electrically     Controlled     Track     Switches     on     the     Long 

Island    Railroad.      Illustrated    190,    191,   192 

The  British  Association  at    Cambridge 192,   193 

ButYct  Car  for  Aurora,  Elgin  and   Chicago  Electric   Rail- 
way.      Illustrated     :93 

Electrical    Exports    for    July 193 

Editorial     ' 194 

I'rograraraes    and    Announcements    for    the    International 

Electrical   Congress  in  St.  Louis  Next   Week 195,   196 

Electricians    iVre     Fretty     Good 196 

,Vrrival   and    Entertainment   of   Foreign    Delegates    to    the 

International    Electrical    Congress    196 

World's  Fair    Visitors  of    Last    Week ^.. -.    196 

The     International     Electrical     Congress     of     Chicago     in 

1893.      Illustrated 197 

September    14th   is   Electricity   Day   at   the    Fair 197 

N.    E.    L.    A.    Likely  to   Meet    in  Colorado    Springs   Next 

Year     - i97 

Points  for  Consideration  When  I'urcliasine   Series  Alter- 
nating-current    Arc    Lamps.       By    G.     Brewer     Griffin. 

Fart    IL     198. 

Death    of    C.    C.    Haskins.       Portrait 

Death   of    Richard    S.    Waring.      Portrait 

Book   Table. — Wilder's    "Telephone    Princiulcs    and    Prac- 


199 
199 

199 

199 
199 


Sleeping    Cars    on   Electric    Railways 

Turner  Brass  Works  Enlarge.     Illustrated 200 

Gas-engine     Unit     for     Private     Lighting     Plants.       Illus- 
trated      ".- 200 

World's    Fair    Exhibits    200,  201 

Northern    Electrical    Manufacturing    Company.       Illus- 
trated     , 200 

Electric    Storage   Battery    Company.      Illustrated. .  .200,  201 

llolophane    Glass   Company.      Illustrated 201 

Two-hundred-mile    Transmission 20 1 

Niagara- Tor  on  to    Power    Transmission    201 

Use  of   Instruments  in  Telephone  Testing.      Illustrated..    202 

Extensions  and   Improvements    202 

Telephone     Men      ^0- 

Telephone    News   from   the   Northwest 202 

Ohio    Telephone    Notes    202 

Southeastern    Telephone    Developments 202 

General    Telephone    News    203 

Gasoline   Motors   for   Steam    Railroads 203 

Waterwheels    for    Drainage    Canal    Power    Plant 203 

Unaccounted-for    Current.      By    \\.    E.    Richards.      With 

discussion.      (Ohio    Electric    Light    Association) 203 

Graded   Costs  of  Electric   Supply.      By  Matthias   E.   Tur- 
ner.     (Ohio   Electric    Light  Association; 204,  205 

Condensing  Outfits   for  Steam  Turbines 205 

German-Dutch  Cable  in   the    Far   East 205 

National    Electrical    Contractors'    Association 205 

DEPARTMENTS. 

Correspondence    205,    206,  207 

Great    Britain     205 

New    York    205.  206 

Dominion  of   Canada    206 

Mexico     20G 

New    England     206 

Southeastern    States     206 

Ohio    206 

Michigan    , 206,  207 

Northwestern     States     - 207 

Rocky  Mountain    States    207 

Pacilic    Slope    207 

Personal     ■* 207 

Electric    Lighting    207,  208 

Electric    Railways     208 

Publications    20S 

Space     Telegraphy      20S 

Telegraph    208 

Miscellaneous     208 

Trade   News    208 

Business     208,  209 

Illustrated    Electrical    Pat(^nt    Record 209,  310 


DATES  AHEAD. 

International  Electrical  Congress,  Coliseum,  St.  Louis, 
September    12th  to    17th. 

Northwestern  Electrical  Association  (mid-year  meetmg). 
Forest  Park  University  Hotel,  St.  Louis,  Mo.,  September 
I2th    to    16th.  _,        .  . 

International  Association  of  Municipal  Electricians  (an- 
nual  meeting),   St.  Louis,   September    13th  and    i4tli. 


New  York  State  Street  Railway  Association  (annual  con- 
vention), Butterfield  House,  Utica,  N.  Y.,  September  13th 
and    14th. 

American  Electrochemical  Society  (mid-year  meeting),  St. 
Louis,    September    13th  and   15th. 

American  Institute  of  Electrical  Engineers  (annual  con- 
vention),   St.    Louis,  September    14th,    15th  and    16th. 

American  Electrotherapeutic  Association  (annual  conven- 
tion),   St.    Louis,    September    13th    to    i6tb. 

National  Electrical  Contractors'  Association  (annual  con- 
vention),   St.    Louis,    September   14th  to    i6th. 

Colorado  Electric  Light,  Power  and  Railway  Association, 
Colorado     Springs,    September    21st    to    S3d. 

Independent  Telephone  Association  of  the  United  States 
(annual  convention),  Inside  Inn,  World's  Fair  grounds,  St. 
Louis,    September  21st.  22d   and  23d. 

Michigan  Electric  Association  (annual  meeting),  October 
nth. 

^Vmcrican  Street  Railway  Association  (annual  meeting). 
World's  Fair  grounds,  St.  Louis,  October  12th  and  13th. 

Kansas  Gas,  Water  and  Electric  Light  Association  (annual 
meeting),  Leavenworth,    Kan.,  October   iSth  and    19th. 

Interstate  Independent  Telephone  Association  of  America 
f.-innual  convenlion),  Chicago,  December  13th,  14th  and   15th. 


Visitors  to  the  Louisiana  Ptirchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  Copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


Recent  accidents  again  emphasize  the  importance 
of  the  use  of  the  best  possible  braking  apparatus  on 
street-railway  and  interurban  cars.  ISTo  matter 
whether  the  car  is  operated  by  alternating  or  direct- 
current  motor,  from  overhead  trolley  or  from  con- 
tact rail,  occasional  accidents  will  happen.  At  such 
times  of  emergency  the  existence  of  powerful  brakes, 
capable  of  quick  operation  throughout  the  whole 
train  line,  may  avert  serious  consequences.  No  ques- 
tion of  expense  should  stand  in  the  way  of  the 
employment  of  the  very  best  apparatus  of  this  kind, 
no  matter  how  close  the  corners  are  cut  elsewhere. 
The  American  Street  Railway  Association  has 
already  given  attention  to  the  subject  of  standard 
brakes,  we  believe,  but  the  problem  well  deserves 
the  constant  attention  of  a  standing  committee,  with  a 
yearly  report  on  the  advantages,  if  any,  of  improved 
methods. 


Trans-Mississippi  electrical  men  will  be  greatly 
pleased  with  the  reported  determination  of  the  Na- 
tional Electric  Light  Association  to  meet  in  Colo- 
rado Springs,  Colo.,  next  year.  Of  late  years  the 
membership  of  the  association  in  the  states  of  the 
Mississippi  Valley  and  the  Missouri  Valley  has  been 
greatly  strengthened,  and  it  is  entirely  fitting  that 
the  convention  should  go  to  Colorado,  which  is  only 
two-thirds  the  way  across  this  broad  country  of  ours, 
after  all.  Some  future  convention,  no  doubt,  will  be 
held  on  the  Pacific  Slope.  It  is  a  long  way  from 
Boston  and  New  York  to  Denver,  to  be  sure,  but  no 
longer  than  from  Denver  to  the  eastern  cities.  This 
year's  convention  was  held  in  Boston,  and  it  is  to  be 
remembered,  too,  that  all  of  the  previous  26  conven- 
tions were  held  in  Chicago,  or  points  east  of  Chi- 
cago, with  the  exception  of  two — that  of  Kansas 
City  in  1890  and  of  St.  Louis  in  1893.  The  time  is 
ripe,  therefore,  for  a  far- western  convention,  and 
it  should  be  a  great  success.  Although  the  con- 
vention will  not  be  held  until  next  May,  it  is  not 
too  early  for  central-station  men,  East  and  West, 
to  begin  to  make  their  preparations  to  attend  it. 
Let  all  hands  turn  in  to  make  the  Colorado  meeting 
a  memorable  one. 


A  FAMILIAR  figure  will  be  missed  in  Chicago  elec- 
trical circles  by  the  death  of  Mr.  Clark  C.  Haskins. 
Most  electrical  men  are  young,  or  at  least  not  old, 
but  Mr.  Haskins  was  nearly  yy  years  of  age  at  the 
time  of  his  death  and  knew  all  about  the  very 
beginnings  of  the  first  great  practical  achievement 
of  electricity — the  telegraph — by  personal  experience. 
The  electromagnetic  telegraph  is  60  years  old,  and 
Mr.  Haskins  saw  it  develop  over  land  and  sea;  he 
saw  also  the  coming  of  the  telephone,  the  electric 
light,  the  electric  railway,  the  electrical  transmission 
of  power  and  all  the  varied  ramifications  of  applied 
electricity  and  electrochemistry  as  we  know  them 
today.  It  is  truly  no  mean  thing  to  have  lived  in 
such  an  age,  for  one  who  possessed  the  trained  ob- 
servation of  M'r.   Haskins,   who  lived   to  be  an  old 


man,  but  kept  his  mind  and  heart  young  to  the  very 
last.  Mr.  Haskins  was  a  thoroughly  honest  man. 
For  many  years  he  was  an  electrical  inspector,  and 
he  stood  for  thorough  and  dependable  construction. 
He  possessed  a  considerable  degree  of  inventive 
ability  and  always  insisted  that  he  was  one  of  the 
inventors,  if  not  the  inventor,  of  the  multiple  tele- 
phone switchboard.  He  delighted  in  outdoor  sports 
and  enjoyed  good  literature.  He  was  a  fluent  writer 
and  was  not  without  the  saving  grace  of  humor. 
He  wrote  a  good  book,  "Electricity  Made  Simple," 
for  non-technical  readers  and  many  articles  for  the 
Western  Electrician  and  other  journals.  He  was 
a  man  whom  it  was  a  pleasure  to  know  and  whose 
passing  is   sincerely   regretted. 


In  the  volume  of  material  presented  to  it  the 
International  Electrical  Congress  at  St.  Louis  next 
week  will  exceed  all  previous  gatherings  of  like 
character.  No  less  than  170  papers  have  been  prom- 
ised, and  on  August  i6th  jy  were  already  in  hand. 
The  authors  of  these  papers  are  among  the  most  dis- 
tinguished of  electrical  scientists  and  electrical  engi- 
neers— such  men  as  Arrhenius,  Ascoli,  Paul  Drude, 
Violle,  Prof.  C.  T.  R.  Wilson,  Zeeman,  Carl  Barus, 
Carhart,  Dr.  Kennelly,  Professor  Nichols,  Pupin, 
Professor  Rutherford,  Professor  Trowbridge,  Andre 
Blondel,  Colonel  Crompton,  W.  M.  M'ordey,  Sir 
W.  PL  Preece,  Prof.  H.  J.  Ryan,  Heroult,  Ostwald, 
J.  Swinburne,  Maurice  Leblanc,  R.  D.  Mershon,  Dr. 
Perrine,  Steinmetz,  Max  Deri,  Professor  Lombardi, 
H.  F.  Parshall,  Auguste  Rateau,  S.  P.  Thompson, 
W.  L.  R.  Emmet,  B.  J.  Arnold,  F.  J.  Sprague,  Louis 
Duncan,  L.  B.  Stillwell,  Dr.  J.  A.  Fleming,  V.  Poul- 
sen,  de  la  Touanne,  P.  B.  Delany,  K.  B.  Miller,  Dr. 
W.  J.  Plerdman,  Prof.  Jacques  Loeb  and  many  others. 
The  list  of  names  and  subjects,  printed  in  this  issue, 
is  almost  bewildering.  The  papers  are  divided  be- 
tween eight  sections  of  the  Congress,  which  will 
hold  simultaneous  sessions.  This  is  a  great  mass 
of  electrical  literature — too  much,  of -course,  to  be 
absorbed  at  once,  and  probably  too  much  to  be  as- 
similated in  its  entirety  by  any  one  person.  The 
Western  Electrician  will  endeavor  to  give  its  read- 
ers, in  subsequent  issues,  a  general  idea  of  the 
proceedings  at  the  Congress,  with  abstracts  of  many 
of  the  papers.  Each  member  of  the  Congress — there 
are  about  2,000  of  them — will  receive  the  printed 
volumes  of  the  Ti-ansactions  of  the  Congress,  and 
these  can  be  studied  at  leisure. 

In  the  number  of  those  in  attendance,  too,  the 
Congress  promises  to  make  a  name  for  itself.  At 
the  Chicago  International  Electrical  Congress  of 
1S93  the  total  attendance  was  estimated  at  not  ex- 
ceeding 800.  What  will  the  figure  be  at  St.  Louis? 
Undoubtedly  greater  than  800.  A  thousand,  two 
thousand,  or  more — how  many?  But  the  official- 
character  of  the  Chicago  Congress  was  vested  in  a 
Chamber  of  Delegates  of  19  men,  representing  seven 
governments.  The  government  of  the  United  States, 
at  the  petition  of  the  committee  of  organization  of 
the  St.  Louis  Congress,  has  issued  invitations  to 
the  various  foreign  governments  to  send  official  rep- 
resentatives to  the  Chamber  of  Delegates  to  be  con- 
vened in  St.  Louis  next  week.  Up  to  September  ist 
nine  governments,  including  the  United  States,  had 
responded,  and  16  official  delegates  had  been  named. 
Great  Britain,  France  and  Germany  had  not  at  that 
time  appointed  government  delegates,  but  it  was 
hoped  that  they  would  do  so  later.  In  the  '93 
Congress  the  three  dilatory  nations  were  most  cred- 
itably represented,  and  it  will  be  regretted  if  they 
do  not,  at  the  last  minute,  take  similar  action  now. 

But,  with  or  without  official  recognition,  European 
nations,  and  notably  England  and  Italy,  are  sending 
considerable  delegations  to  this  country  to  attend  the 
Congress.  Even  as  we  write  the  foreign  visitors 
are  on  a  "circular  tour"  to  points  of  electrical  in- 
terest in  the  country,  escorted  by  the  American  In- 
stitute of  Electrical  Engineers.  They  have  received 
a  hearty  welcome  in  New  York  and  Boston,  and  a 
reception  no  less  cordial  awaits  them  in  Chicago  on 
the  date  which  is  borne  on  this  issue  of  the  Westem 
Electrician.  When  Elisha  Gray  made  the  closing 
speech  at  the  congress  of  11  years  ago  he  bade  the 
gentlemen  from  abroad  to  rememl>er,  when  they 
reached  home,  not  the  smoke  and  noise  and  high 
buildings,  but  lo  think  "of  us  over  here  as  having 
warm  hearts  and  as  wishing  you  well."  And  it  is  in 
the  spirit  expressed  by  Dr.  Gray  that  Chicago  and 
tile  country  welcome  the  visiting  engineers. 
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Programmes   and    Announcements    for 

the  International  Electrical  Congress 
in  St.  Louis  Next  Week. 

St.  Louis  will  be  the  great  center  of  electrical 
interest  next  week,  for  the  Inlcrnational  Electrical 
Congress  of  1004  will  be  held  there.  Elaborate  prep- 
aratuDns  for  this  important  gathering  have  been 
made  by  a  committee  of  organization,  made  up  as 
follows:  President,  Elihu  Thomson,  Swampscottj 
Mass.;  vice-presidents,  Bion  J.  Arnold  of  Chicago 
(chairman  of  the  executive  committee),  Professor 
H.  S.  Carhart  of  Ann  Arbor,  Mich.,  Professor 
W.  E.  Goldsborough  of  St.  Louis,  C.  F.  Scott  of 
Pittsburg,  Dr.  S.  W.  Stratton  of  Washington,  D.  C; 
general  secretary,  Dr.  A.  E.  Kennelly  of  Cambridge; 
ilass. ;  treasurer,  W.  D.  Weaver  of  New  York  city. 

The  congress  will  convene  at  the  Music  Hal!  of 
the  Coliseum,  St.  Louis,  at  9  -.30  a.  m.,  on  jMonday, 
September  12,  1904.  The  Music  Hall  is  situated  at 
Olive  and  Thirteenth  Streets,  in  the  downtown  dis- 
trict of  St.  Louis.  All  Congress  members  are  in- 
vited to  attend  the  meeting,  which,  unlike  section 
meetings,  will  be  open  to  the  public.  It  is  intended 
that  after  the  opening  ceremonies  the  convention  will 
immediately  divide  into  sections,  the  section  halls 
being  on  the  second  floor  of  the  same  building. 
The  Bureau  of  Information  and  the  offices  of  tlie 
secretan--  and  treasurer  will  also  be  in  the  Coliseum 
Building.  On  Tuesday.  Wednesday,  Thursday  and 
Friday  the  sections  will  meet  on  the  second  floor 
of  the  Coliseum  from  9  a.  m.  to  i  p.  m. 

The  committee  of  organization  of  the  Congress 
was  appointed  by  the  president  of  the  St.  Louis 
Exposition  in  June,  1903.  The  committee  held  its 
first  meeting  in  July,  1903.  In  response  to  invita- 
tions to  join  the  Congress,  1,956  acceptances  had  been 
received  up  to  August  i6th,  of  w^hich  1,560  are  from 
North  America  and  396  from  other  countries.  Over 
1,300  certificates  of  membership  have  been  issued  to 
persons  w'ho  have  already  become  members  by  for- 
warding their  subscriptions.  The  committee  of  or- 
ganization has  issued,  at  the  suggestion  of  the  section 
ofiicers,  invitations  to  well-known  electrical  workers 
all  over  the  world  asking  for  papers  to  be  read  be- 
fore the  Congress.  In  response  to  these  invitations 
about  170  papers  have  been  promised  for  the  Con- 
gress  and   77  are  already  in   hand. 

The  following  are  the  preliminary  programmes  of 
the  different  sections,  subject  to  interchange  modifi- 
cation by  section  officers: 

Section  A. — General  Theory — Mathematical,  Ex- 
perimental. 

Chairman,    Prof,    E.    L.    Nichols;    Secretary,    Prof. 
H.  T.  Barnes. 

Prof.  Dr.  S.  Arrhcnius — "On  the  Relation  Between  the 
Sun's  Rays  and  Electromagrietic  Disturbances  on   the  Earth." 

Prof.  Dr.  Moise  Ascoli — "Systems  of  Electric  Units." 
(A.    E.    Ital.   paper.) 

Prof.  Dr.  Paul  Drude — "Metallic  Conduction  from  the 
Standpoint  of  the    Electronic    Theor\-." 

Prof.    Dr.    \V.    Jaeger — "Electrical    Standards." 

Prof.    H-    Kagaoka — "JIagnetostriction." 

Prof.  T.  S.  Townsend — "The  Theory  of  Ionization  by 
Collision." 

Prof.   J.    J.    Thomson — "The    Corpuscular    Theory." 

M.    J.    Violle — "Secondary    Standards    of    Light." 

Prof.    C.    T.    R.  Wilson,   F.   R.    S. — "Condensation   Nuclei." 

Prof.     P.    Zeeman — "Recent    Progress    in    Magneto-optics." 

Dr.  Carl  Barus — "Atmospheric  Nuclei."  (A.  Fhys.  S. 
paper.) 

Prof.  Howard  T.  Barnes — "The  Mechanical  Equivalent  of 
Heat  Measured  by  Electrical  Means."  (Roy.  Soc,  Canada, 
paper.) 

Dr.  L.  A.  Bauer — "The  State  of  Our  Knowledge  Re- 
garding the  Earth's  Magnetism  and  Recent  Remarkable 
Magnetic    Storms." 

Prof.  D.  B.  Brace — "Magneto-Optics."  (A.  Phys.  S. 
paper.) 

Prof.  H.  S.  Carhart  and  Prof.  G-  W-  Patterson,  Jr. — 
"The  Absolute  Value  of  the  Electromotive  Force  of  the 
Clark   and    Weston    Cells." 

Prof.    C.    D.    Child— "The    Electric    Arc." 

Dr.    K.    E.    Guthe — "Coherer    Action." 

Dr.  A.  E.  Kennelly — "The  Alternating-current  Theory 
of   Transmission    Speed    Over    Submarine    Telegraph    Cables," 

Prof.  E.  Percival  Lewis — "The  Electrical  Conductivity  of 
Gases." 

Prof.  J.  C.  McLennan — "Radio-activity  of  Mineral  Oils 
and  Natural   Gases." 

Prof.    Louis    T.    More — '  Electrostriction." 

Prof.  E.  F.  Nichols — "The  fnobtained  Wave-lengths 
Between  the  Longest  Thermal  and  the  Shortest  Electric 
Waves  Vet  Measured," 

Prof.    E.    L.    Nichols — "Standards    of    Light." 

Dr.  H.  Pender — "The  Magnetic  Effect  of  Moving 
Charges," 

Prof.  M.  I.  Pupin — "Electrical  Impulses  and  Multiple  Os- 
cillators,"    CA.    I,   E,    E.   paper.) 

Dr.  E,  B.  Rosa  and  Mr.  F.  W.  Grover — "The  Absolute 
^Measurement    of    Inductance," 

Prof.    E.    Rutherford — "Radioative    Change," 

Prof.  J.  Trowbridge — "Spectra  of  Gases  at  High  Tem- 
peratures," 

Prof.  A.  G.  Webster — "Report  on  Recent  Developments 
in   Electrical  Theor>-,"      (A.    P.    S.    paper.) 

Dr.  Frank  A.  Wolff — "The  So-called  International  Elec- 
tric   Units." 

Prof.    J.    Zeleny — "The    Discharge    from    Points." 

Section   B. — Gexer.\l  Applications. 

Chairman,  Prof.   C.   P.   Stcinmefs;   Secretary,  Prof. 
Samuel  Sheldon. 

Prof.  E.  Arnold  and  J.  L-  La  Cour — "The  Commutation 
of   Direct   and    Alternating- current    Machines." 

M.  Andre  Blondel — "Calculation  and  Tests  of  Alterna- 
tors." 

M.  Paul  Boucherot — "Kinetic  Variations  of  Electromotive 
Force  in  Dynamo-electric  Generators  and  Its  Influence  on 
their   Operation    in    Parallel." 

Dr.  O.  S.  Eragstad — "Theor>-  and  Method  of  Operation 
of    Repulsion    Motors." 

Col.  R.  ,E.  Crorapton — "Standardization  of  Dynamo-elec- 
tric Machinery  and    Apparatus." 

Profs.  Drs.  Elster  and  Geitel — "Concerning  Natural  Ra- 
dioactivity   of   the    Atmosphere    and    the    Earth." 

Herr  Clarence  Feldmann  and  Joseph  Herzog — "The  Dis- 
tribution of  Voltage  and  Current  in  Closed  Conducting 
Networks." 

M.    Alexander    Heyland — "Recent    Developments    in    Com- 


pounded   Alternators    with    Alternating-current    Self    Excita- 
tion." 

\V.    M.   Mordey — (To  be  announced.) 
M.    A.   Nodon — "Rectifiers." 

Sir  W.  H.  Preece — "Electricity  in  Ancient  Egypt." 
Prof.    C.    A.    Adams — "The    Leakage    Reactance    of    Induc- 
tion Motors." 

Mr.    C.    Day — "Electric  Motors  in  Shop   Service."" 
Mr.    H.  W.    Fisher — "Sparking   Distances   Corresponding  to 
Different    Voltages." 

Prof.  E.  B.  Rosa,  Dr.  M.  G.  Lloyd  and  l\Ir.  C.  E.  Reid— 
"The  Influence  of  Wave  Sliape  Upon  Alternating-current 
Meter    Indications." 

Mr.    D.    B.    Kushraore — "The   Regulation   of   Alternators." 
Prof.    H.    J.    Rvan — "The    Design    of   Insulators." 
Dr.    Clayton    H.     Sharp — "The    Equipment    of    a    Commer- 
cial Testing   Laboratory.' 

Prof.    H.    E.    Smith — "Very   High-voltage    Transformers." 

Section  C. — Electrochemistry. 

Chairman,  Prof.  H.  S.  Carhart;  Secretary,  Mr.  Carl 
Hcrivg. 

Cell.  Reg,  Prof.  Dr.  W.  Borchers — "Electrometallurgy'  o£ 
Nickel." 

Sherrard-Cowper-Coles — "Electrolytic  Methods  for  the 
Rapid    Production    of    Copper    Sheets    and    Tubes." 

Dr.   F.    Dolezalek — (Subject  to  be  announced.) 

J.  Sigfrid  Edstrom — "Electrical  Extraction  of  Nitrogen 
from    the  Air." 

Dr.    H.    Goldschmidt — "Aluniino-thermics." 

Prof.  Dr.  F.  ITaber — "Electrolytic  Disturbances  in  the 
Earth." 

Dr.  P.  L.  T.  Heroult — "Electrometallurgy  of  Iron  and 
Steel." 

Prof.    Dr.    Richard   Lorenz — "Electrolysis  of  Fused   Salts." 

Prof.    Dr.   W.    Ostwald — "Electrolysis  and   Catalysis," 

Mr.  J.  Swinburne — "Electrolytic  Smelting  of  Sulphide 
Ores." 

Prof.  W,  D,  Bancroft — "The  Chemistry  of  Electroplating," 
(A.  Elcctrochem.  S.  paper.) 

Mr.  A.  G.  Betts  and  Dr.  Edward  F.  Kern— "The  Lead 
Voltameter." 

Prof.  H.  S,  Carhart  and  Dr,  C.  A.  Hulett— '/The  Prepa- 
ration of  Materials  for  Standard  Cells  and  their  Construc- 
tion."     (A.     Electrochem.     S.     paper.) 

Dr.  A.  E,  Kennelly  and  S,  E.  Whiting — "The  Present 
Status   of  the    Edison   Storage    Batteries." 

Dr.    K.    E.    Guthe— "The    Silver   Voltameter." 

Prof.  L.  Kahlenberg — "The  Electrochemical  Series  of  the 
Metals."      (A.    Electrochem.    S.    paper.) 

Prof.  J.  W.  Richards — "The  Energy  Absorbed  in  Elec- 
trolysis." 

Prof.  T.  W.  Richards— "The  Relation  of  the  Theory  of 
Compressible    Atoms    to    Electrochemistry." 

Section  D. — Electric  Power  Transmission. 

Chairman,  Mr.  Charles  F.  Scotf;  Secretary^  Dr.  Louis 
Bell. 

Sig.  E.  Bignami — "Electrical  Transmission  Plants  in 
Switzerland." 

H.  M.  Hobart — "A  Method  of  Designing  Induction  Mo- 
tors." 

Mons.  Maurice  Leblanc — "Transmission  of  Alternating 
Currents    Over    Lines    Possessing   Capacity." 

Prof.  G.  Mengarini — "Utilization  of  Hydraulic  Powers 
in    Italy." 

F.  G.  Baum — "High-potential  Long-distance  Transmission 
and    Control," 

F.  O.    Blackwell — "Conductors   for  Long    Spans." 

H.  W.  Buck — "The  Use  of  Aluminum  as  an  Electrical 
Conductor." 

V.     G.    Converse — "High-tension    Insulators." 

M.  H.  Gerry,  Jr. — "The  Construction  and  Insulation  of 
High-tension  Transmission  Lines," 

L,  M,  Hancock — "The  Bay  Counties  Transmission  Sys- 
tem." 

R,  F,  Hay  ward — "Some  Practical  Experiences  in  the 
Operation    of    Many    Power    Plants    in    Parallel." 

J.  F.  Kelly  and  A.  C.  Bunker — "Some  Difficulties  of 
High-tension  Transmission  and  Methods  of  Mitigating 
Them." 

P,  M.  Lincoln — "Transmission  and  Distribution  Problems 
Peculiar    to    the    Single-phase    Railway    System." 

Ralph  D.  Mershon — "The  ]Maximum  Distance  to  Which 
Power  Can  Be  Economically  Transmitted,"  (A,  I.  E.  E. 
paper.) 

P.  N.  Nunn — "Pioneer  Work  of  the  Telluride  Power 
Company." 

J,  S.  Peck — "The  High-tension  Transformer  in  Long- 
distance   Power    Transmission." 

Dr.  F.  A.  C.  Perrine — "American  Practice  in  High-ten- 
sion Line  Construction  and  Operation."  (N.  E.  L.  A. 
paper.) 

Dr.  C.  P.  Steinmetz — "Theory  of  the  Single-phase  Mo- 
tor."     (A,    I,   E.    E.  paper.) 

Section  E. — Electric  Light  and  Distribution.- 

Chairman,  I.   W.  Lieh,  Jr.;  Secretary,  Mr.  Gano  S. 
Dunn. 

Prof,  Andre  Blondel — "Impregnated  Arc-light  Carbons 
and    Lamps," 

Herr    Max    Deri — "Single-phase    Motors." 

Herr   E.    de    Fodor — "Rates    for    Electricity    Suoply," 

Sig,  Ing.  E.  Jona — "Insulating  Materials  in  High-tension 
Cables."      (A,    E.    Ital.    paper,) 

Prof,  W.  KiJbler — "Upon  a  Means  for  Compensating  the 
Series    Connection    of    Induction    Motors." 

Prof.  L.  Lombardi — "Stroboscopic  Observations  of  the 
Arc."      (A.    E.    Ital.    paper,) 

H.  F.  Parshall — "The  Yorkshire  and  Lancashire  Electric 
Power    Companies." 

Prof.   Auguste  Rateau — "Steam  Turbines." 

Herr  Carl  Roderbourg — "The  Prussian  System  of  Elec- 
tric  Train    Lighting." 

Sig,  Ing. '  Guido  Semenza — "Commercial  Limits  of  Elec- 
tric Transmission  with  Special  Reference  to  Lighting  Serv- 
ice." 

Dr,  G.  Stern — "The  Superiority  of  the  Alternating  Cur- 
rent for  Distribution   in   Large   Cities." 

Prof.    S.    P.    Thompson — (Subject   to    be    announced,) 

Dr.  W.  Wedding — "Measurements  of  the  Energy  of 
Light    and    Heat    Radiation    from    Electric-light    Sources." 

Arthur  Wright — "Recent  Improvements  in  Electrolytic 
Meters." 

B.  A.  Behrend — "The  Testing  of  Alternating-current 
Generators," 

Alex  Dow — "The  Continuous-current  Distributing  Sys- 
tems of  American   Cities." 

George  Eastman — "Protection  and  Control  of  Large  High- 
tension  Alternating-current  Distribution  Systems,"  (N.  E, 
L.   A.  paper.) 

W.  C.  L,  Eglin — "Rotary  Converters  and  Motor  Gener- 
ators in  Connection  with  the  Transformation  of  High-ten- 
sion Alternating  to  Low-tension  Street  Current."  (Assn. 
Ed.   Ille.   Cos.    paper.) 

W.  L.  R.  Emmet — "The  Effect  of  Steam  Turbines  on 
Central -Stat  ion    Practice." 

Louis  .\,  Ferguson — "Underground  Electrical  Construc- 
tion,"     f.'\ssn,    Ed.    Illg.    Cos.    paper.) 

Gerhard  GoettUng — "Storage  Batteries."  (Assn.  Ed,  Il!g. 
Cos.    paper.) 

G.  Ross  Green — "American  Meter  Practice."  (N,  E.  L.  A. 
paper.) 

Caryl  D.  Haskins — "Metering  Efficiency  on  Customers' 
Premises," 

Henry  Noel  Potter — "Nernst  Lamps." 


Dr,  C.  P.  Steinmetz — "Luminous  Electric  Arcs." 
Philip     Torchio — "Distributing     Systems     from    the     Stand- 
point   of  Theory    and    I'ractice. 

Herbert  A.  Wagner — ■■Electric  Transmission  and  Distri- 
bution for  Suburban  Towns  from  a  General  Power  Station." 

Section  F. — Electric  Transportation. 

Chairman,  Dr.  Louis  Duncan;  Secretary,  Mr.  A.  H. 

Armstrong. 

Ernst  Daniclson — "Theory  of  the  Compensated  Repul- 
sion   Motor." 

Philip    Dawson — "Electrification    of    British    Railways." 
Herr    F.    J.    Eichberg — "Single-phase    Electric    Railways," 
Prof.    Dr,    F.    Niethammcr — "Alternating  vs.    Direct-current 
Traction." 

Prof,  Dr.  Rasch — "The  Booster  Machine  in  Railway 
Service    and    Its   Most    Suitable    Control." 

A.    H.   Armstrong — "The    Electrification    of   Steam    Lines." 

E.  J.  Arnold — "Some  Early  Work  in  Polyphase  and  Sin- 
gle-phase   Electric    Traction," 

Louis  Duncan — "General    Review  of  Railway  Work." 
J.     B.     Entz — "The     Storage     Battery     in     Electric-railway 
Service." 

R.    A.    Parke — "jiraking    High-speed    Trains." 
W.    B.    Potter — "Electric    Railways." 

F.  J.  Sprague — "The  History  and  Development  of  the 
Electric  Railway." 

L.  B,  Stillwell — "Notes  on  the  Electrical  Equipment  of 
the    Wilkesbarrc    and    Hazlcton    Railway    Company." 

H,    G.    Stott — "Centra'  station    Economics    and    Operation." 

Section  G. — Electric  Communication. 

Chairman,    Mr.    F.    W.    Jones;    Secretary,    Mr.    B. 

Gherardi. 

Senor  Don  Julio  Cervera  Baviera — "Electric  Communica- 
tions in   Spain." 

Dr.  J.  A.  Fleming,  F.  R.  S.— "The  Present  State  of 
Wireless    Telegraphy." 

John  Hesketh — "A  New  Danger  to  Lead-covered  Aerial 
Telephone    Cables." 

Herr  Joseph  Hollos — "Simultaneous  Telegraphy  and 
Telephony." 

Saitaro    Oi — "Telegraphy    and    Telephony   in    Japan." 

V,  Poulsen — "System  for  Producing  Continuous  Electrical 
Oscillations." 

M.  G.  de  la  Touanne — "Theory  of  Telephone-exchange 
Development." 

J.  C.  Barclay — "Modern  High-speed  Printing  Telegraph 
Systems." 

Dr,     Lee     De     Forest — "Wireless-telegraph    Receivers." 

Patrick    B.    Delany — "Rapid    Telegraphy," 

Franz  J.  Dommerque — "The  Telephone  Problem  in  Large 
Cities." 

Reginald    A,    Fessenden — "Wireless    Telegraphy." 

Hammond  V.  Hayes — "Loaded  Telephone  Lines  in  Prac- 
tice." 

J.  C.  Kelsey — "Features  of  the  Dunbar  Two-strand  Com- 
mon-battery   Systems." 

Dr,  A,  E.  Kennelly — "High-frequency  Telephone-circuit 
Tests." 

Kempster  B.  Miller^ — Problem:  "Automatic  vs.  Manual 
Telephone  Exchange." 

Dr.     Louis    M.     Potts — "Printing    Telegraphy." 

Col.  Samuel  Reber — "Military  Use  of  the  Telegraph, 
Telephone  and  Cable." 

Prof,  George  F.  Sever — "Electrolysis  of  Underground  Con- 
ductors." 

L.  W.  Stanton — "Economical  Features  in  Modern  Tele- 
phone  Engineering." 

John   Stone   Stone — "The  Theory  of  Wireless  Telegraphy." 

Section  H. — Electrother,apeutics. 

Chairman,  Dr.  W.  J.  Morion;  Secretary,  Mr.  W.  J. 

Jenks. 

Prof.  Dr.  M,  Benedikt — "A  Contribution  to  the  Radio- 
diagnostics  of  Diseases  of  the  Head  and  of  the  Brain." 

Dr,   J.    Bergonie — (Subject   to   be   announced,) 

M.  le  Docteur  G,  O'Farrill — "Some  Improvements  in  Gen- 
erator   Apparatus    of    High-frequency    Currents," 

Dr.    J.    Riviere — "Physico-therapy    of  Neurasthenia." 

Prof.  S.  Schatzky — "The  Ionic  Theory  as  Biological  Basis 
for   the   Therapeutic  Action    of   Electricity." 

Prof.  S.  Schatzky — '■Experimental  Researches  on  the 
Treatment  of  Tuberculosis  by    Constant   Current." 

Dr.  Carl  Beck — "Recent  Advances  in  Roentgen-ray  Sci- 
ence," 

Dr.  Russell  H.  Boggs— "Diagnosis  of  Colculi  by  X-rays." 
(A.   E.    T.  A.   paper.) 

Dr,    Gordon   G,    Burdick — "Radiations  in  Therapeutics." 

Dr.  Margaret  A.  Cleaves — "The  Nature  of  the  Changes 
Established  in  Living  Tissue  By  the  Action  of  Oxidizable 
Metals   at  the  Anode." 

Dr.  Charles  R.  Dickson — "Some  Observations  Upon  the 
Treatment  of  Lupus  Vulgaris  by  Phototherapy,  Radiother- 
apy and  Otherwise."      (A,   E,    T,  A,   paper,) 

Dr.  Emil  H,  Grubbe — "X-rays  and  Radio-active  Sub- 
stances  as   Therapeutic   Agents," 

Dr,  T.  Proctor  Hall — "The  Principles  of  Electrotherapeu- 
tics," 

Dr.  W,  J.  Herdman — (Subject  to  be  announced.)  (A.  E. 
T,    A,    paper,) 

Dr.    J.    H.   Kellogg — "Electrotherapeutics." 

Prof.  Jacques  Loeb — "The  Control  of  Life  Phenomena  By 
Electrolytes. 

Dr.  G.  Betton  Massey — "The  Cataphoric  Diffusion  of  Me- 
tallic Ions  in  the  Destructive  Sterilization  of  Cancer  and 
Tuberculous  Deposits." 

Dr,  W.  J.  Morton— "Artificial  Fluorescence  of  the  Human 
Organism   as  a  Means  of  Treating  Disease." 

Dr.  C.  S.  Neiswanger — "Static  Electricity  in  Chronic  Neph- 
ritis." 

Dr.  Clarence  E.  Skinner — "A  Large  Fibro-sarcoma  Treated 
by    X-radiance." 

Dr.  Wm.  Benham  Snow — "The  Therapeutic  Uses  o£  Static 
Electricitj'." 

The  government  of  the  United  States,  at  the 
petition  of  the  committee  of  organization,  has  issued 
invitations  to  the  various  foreign  governments  to 
send  official  representatives  to  the  chamber  of  dele- 
gates of  the  congress.  Up  to  tlie  present  time  tlie 
following  appointments  have  been  announced : 

Austro-Hungary — Prof.    Charles  Zipcrnowsky. 

Italy — Prof,  Moise  Ascoli,  Prof.  L.  Lombardi,  Ing.  A. 
Maffezzini. 

Switzerland — Prof.  Ferdinand  Weber,  Prof,  Francois 
Louis    Schiile. 

Norway    and    Sweden — Prof.    Svantc    August    Arrhenius. 

Australian    Colonies — John    Hesketh,    Esq. 

Brazil — Senor  Jorge   Newbery, 

India — J.    C.    Shields,  Esq. 

Mexico — Senor  Rafael    R,   Ariape. 

United  States— Prof.  H.  S.  Carhart.  Dr,  A,  E,  Kennelly, 
Prof.  H,  J.  Ryan,  Prof.  S.  W.  Stratton,  Prof.  Elihu  Thom- 
son, 

The  committee  of  organization  has  also  issued 
invitations  to  the  various  electrical  and  physical  soci- 
eties all  over  the  world  to  co-operate  and  to  send 
delegates  to  the  Congress.  The  following-named 
European   societies  have  engaged  to  co-operate: 

Tlie  Institution  of  Electrical  Engineers — Dele- 
gates, Mr.  R.  Kaye  Gray  (presidentT:  Col.  R.  E. 
Crompton,   C.  B.;   Prof.  John  Perry,  F.  R.   S. ;  Dr. 
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R.  T.  Glazebrook,  F.  R.  S.;  Mr.  H.  E.  Harrison, 
B.  Sc,  B.  A.;  Mr.  W.  Duddell,  honorary  secretary 
of  delegation. 

Associazione  Elettrotecnica  Italiana — Delegates, 
Prof.  M.  Ascoli  (president)  ;  Prof.  G.  Grassi  (vice- 
president)  ;  Prof.  L.  Lombardi  (vice-president)  ;  Ing. 
E  Jona. 

desterrichischer  Elektrotechnischer  \'erein — Del- 
gate,    Herr   Baron   Wolfgang    Ferstel. 

La  Societe  Internationale  dcs  £lectriciens. 

It  is  expected  that  joint  meetings  will  be  held 
by  the  Institution  of  Electrical  Engineers  and  the 
American  Institute  of  Electrical  Engineers — with 
Section  A  at  the  Coliseum  on  Tuesday  the  13th.  and 
with  Section  F  at  the  World's  Fair  on  Wednesday 
the  14th. 

In  North  America  the  following  societies  have 
engaged  to  co-operate  with  the  ConG:ress. 

'i'he  Royal  Society  of  Canada — Delegates,  Prof. 
W.   Lash  Miller,   Prof.   Howard  T.   Barnes. 

The  American  Institute  of  Electrical  Engineers,  to 
hold  a  simultaneous  convention  and  joint  sessions 
with  several  sections — Delegates,  Mr.  Ralph  D.  Mer- 
shon.  Prof.  M.  I.  Pupin,  Prof.  v\  P.  Steinmetz. 

The  American  Physical  Society,  to  hold  a  simul- 
taneous convention  and  joint  sessions  with  Section 
A,  September  i6th — Delegates,  Prof.  A.  G.  Web- 
ster (president).  Dr.  Carl  Barus,  Prof.  D.  B.  Brace. 

The  American  Electrochemical  Society,  to  hold  a 
simultaneous  convention  and  joint  sessions  with  Sec- 
tion C.  13th  and  15th  September — Delegates,  Prof. 
W.  D.  Bancroft  Prof.  H.  S.  Carhart  (president).  Dr. 
Louis   Kahlenberg. 

The  National  Electric  Light  Association — Dele- 
gates, Mr.  George  Eastman,  Mr.  G.  Ross  Green,  Dr. 
F.  A.  C  Perrine. 

The  Association  of  Edison  Illuminating  Compa- 
nies— Delegates.  Mr.  W.  C.  L  Eglin,  Mr.  L.  A.  Ferg- 
uson, Mr.  Gerhard  Goettling. 

The  International  Association  of  M'unicipal  Elec- 
tricians, to  hold  a  simultaneous  convention  and  joint 
meeting  with  Section  G  on  September  I^th — Dele- 
gates. Mr.  W.  H.  Bradt,  Mr.  F.  C.  Mason, 'Mr.  Wal- 
ter N.  Petty. 

Pacific  Coast  Electric  Transmission  Association — 
Delegate,  Dr.  F.  A.  C.  Perrine. 

The  American  Electrotherapeutic  Association  to 
hold  a  simultaneous  convention  2nd  joint  meeting 
with  Section  H,  September  15th — Delegates.  Dr. 
Russell  Herbert  Boggs,  Dr.  Charles  R.  Dickson, 
Dr.  James  Herdman. 

Major  Samuel  Reber  of  the  general  staff  of  the 
United  States  Army  has  been  detailed  to  represent 
the  War  Department  at  the  Congress.  Major  Reber 
is  a  Signal  Corps  officer,  well  known  for  his  prac- 
tical electrical  knowledge. 

The  United  States  Navy  Department  has  ap- 
pointed as  delegate  to  the  congress  Lieutenant- 
Commander   Joseph    L.    Jayne,    U.    S.    N. 

The  American  Institute  of  Electrical  Engineers 
has  extended  an  invitation  to  the  Institution  of 
Electrical  Engineers  of  Great  Britain  to  visit  the 
United  States  in  September  and  to  hold  a  joint 
meeting  in  St.  L>uis,  in  connection  with  the  Inter- 
national Electrical  Congress.  A  general  invitation 
has  also  been  extended  by  the  American  Institute 
of  Electrical  Engineers  to  the  members  of  all  Euro- 
pean electrical  societies,  both  individually  and  col- 
lectively, to  join  in  the  circular  tour  visiting  principal 
cities  and  important  industrial  centers  en  route  to 
and   from   St.    Louis. 

A  copy  of  the  Transactions  of  the  congress  will 
I'e  forwarded  to  each  member,  at  the  address  on 
his  postcard  or  notice  of  application,  unless  a  notice 
of  change  of  address  is  received  by  the  general 
secretary. 

General  Secretary  Kennelly  wishes  it  understood 
that  persons  who  have  not  already  joined  the  Con- 
gress may  do  so  in  St.  Louis  during  the  convention 
week. 

A   daily  bulletin  of  the  Congress  will  be  printed. 

Appropriate  badges  will  be  provided  for  members 
of  the  Congress.  The  Institution  of  Electrical  Engi- 
neers (British)  and  the  Associazione  Elettrotec- 
nica Italiana  have  handsome  badges  of  their  own. 
There  is  also  a  special  "circular-tour"  badge  of  the 
Institute. 

Dudley  Farrand,  secretary  of  the  National  Elec- 
tric Light  Association,  issues  a  notice  to  members 
of  that  organization  calling  attention  to  the  Con- 
gress. The  papers  contributed  by  the  association 
are  those  of  Dr.  F.  A.  C.  Perrine  (section  D), 
George  N.  Eastman  and  G.  Ross  Green  (section  E). 
The  members  of  the  association  are  entitled  to  free 
admittance  to  the  meetings  in  which  the  association 
is  represented  by  these  papers.  For  this  purpose  it 
will  be  desirable  to  wear  the  association  badge. 


Electricians  Are  Pretty  Good. 

'The  annral  report  of  the  New  York  Police  De- 
paitment  for  the  year  1903,  just  issued,  shows  that 
among  the  persons  arrested  whose  occupations  were 
given  there  were  569  electricians,  60  linemen,  469 
n"iotorman,  one  switchboard  operator,  106  telegraphers 
and  fo'ir  telephone  operators.  The  total  number  of 
persons  arrested  was  175,871.  The  percentage  of 
persons  employed  in  the  electrical  industry  was  there- 
fore about  three-fourths  of  one  per  cent.,  and  com- 
pares very  favorably  with  the  proportion  of  other 
trades.  (Tlerks,  for  instance,  numbered  8,072,  or  ^h 
per  cent,  of  the  total,  and  tailors  2,454,  or  1%  per 
cent.  Bartenders  numbered  5,062.  and  at  the  other 
end  were  16  clergymen,  tc^  dentists,  toi  editors  and 
reporler.s,  93  photographers  and  27  detCTtives. 


Arrival    and    Entertainment  of   Foreign 

Delegates  to  the  International 

Electrical  Congress. 

Boston  was  the  city  first  to  welcome  the  British 
delegates  to  the  International  Electrical  Congress  in 
St.  Louis.  The  foreign  engineers,  accompanied  by 
the  wives  and  daughters  of  several  of  the  members 
of  the  party,  arrived  in  Boston  on  September  2d. 
Previous  to  this,  on  August  24th  and  25th,  the  dele- 
gation of  Italian  engineers  belonghig  to  the  Asso- 
ciazione Elettrotecnica  Italiana  arrived  in  New  York 
city  on  the  steamers  Princess  Irene  and  Deulsch- 
land.  Those  of  the  foreign  party  who  landed  in 
New  York  and  wished  to  visit  Boston  were  enabled 
to  do  so  by  taking  advantage  of  an  excursion  which 
had  been  arranged  by  boat  via  Newport. 

An  hospitable  reception  was  accorded  the  visitors 
in  Boston.  Chairman  Charles  L.  Edgar  and  the 
other  members  of  the  Boston  reception  committee, 
together  with  President  R.  Kaye  Gray  and  Secretary 
G.  C.  Lloyd  of  the  British  Institution,  who  had 
been  in  this  country  a  week  perfecting  their  plans, 
were  on  the  dock  to  meet  the  party.  Carriages  were 
in  waiting  which  conveyed  the  visitors  to  the  Hotel 
Vendome,  where  a  reception  was  held  in  the  evening. 

On  Saturday  morning,  September  3d,  automobiles 
were  in  readiness  to  take  the  party  to  various  points 
of  interest  about  the  city.  The  first  place  to  be 
visited  was  the  L  Street  station  of  the  Edison  Elec- 
tric Illuminating  Company,  where  the  big  turbo- 
generator came  in  for  its  share  of  attention.  About 
an  hour  was  taken  in  the  inspection  of  the  station, 
when  the  automobiles  were  again  brought  aroimd 
and  the  party  proceeded  to  the  headquarters  of  the 
American  Telephone  and  Telegraph  Company.  Here 
half  an  hour  was  spent,  after  which  there  was 
more  riding,  this  time  out  to  Beacon  Hill,  through 
the  park  system,  around  Jamaica  Pond,  and  thence 
past  the  Country  Club  to  Soldiers'  Field,  with  a 
short  stop  to  examine  the  Stadium.  From  the 
Stadium  the  party  was  taken  to  Harvard  Square, 
where  it  was  met  by  Dr.  A.  E.  Kennelly  and  other 
representatives  of  Harvard  College.  A  visit  was 
then  made  to  some  of  the  principal  buildings  of  the 
college,  followed  by  lunch  and  an  informal  re- 
ception held  by  Dr.  Henry  Walcott.  representing 
the   corporation  of   Harvard   College. 

At  three  o'clock  electric  cars  were  taken  to  Copley 
Square,  where  the  visitors  were  received  at  the 
Rogers  Building  by  Professor  H.  E.  GifTord  and 
others,  representing  the  Massachusetts  Institute  of 
Technology,  and  shown  through  the  various  build- 
ings of  the  institution.  Finally,  the  visitors  were 
taken  by  carriages  to  the  Back  Bay  station  of  the 
New  Haven  and  Hartford  railroad,  where  a  train 
was  boarded  for  Fall  River,  from  which  point  the 
Puritan  conveyed  the  party  to  New  York  city,  land- 
ing there  at  6:45  a.  m.,  Sunday,  after  a  pleasant 
and  uneventful  trip  down  Long  Island  Sound. 

Arrangements  made  for  the  reception  of  tlie  vis- 
itors at  the  metropolis  were  perfect.  Mr.  J.  W. 
Lieb,  Jr.,  chairman  of  the  reception  committee  of  the 
American  Institute  of  Electrical  Engineers,  and  a 
number  of  other  prominent  New  Yorkers  were  early 
at  the  pier,  and  as  the  members  of  the  party  stepped 
off  of  the  steamer  they  were  escorted  to  a  number 
of  electric  automobiles  in  attendance  and  driven  to 
their  respective  hotels.  Many  members  of  the  party 
were  still  in  their  staterooms  when  the  vessel  docked, 
so  that  it  was  at  least  an  hour  before  the  last  auto- 
mobile got  away,  but  there  was  an  entire  absence 
of  confusion,  and  all  the  baggage  of  the  party,  to 
the  total  weight  of  several  tons,  was  placed  speedily 
on  two  huge  electric  trucks  belonging  to  the  New 
York    Edison    Company. 

On  Sunday  afternoon,  at  the  invitation  of  Mr. 
J.  G.  White  of  the  firm  of  J.  G.  White  &  Co.,  the 
visitors  boarded  the  steamer  Richmond  for  a  trip 
on  the  Hudson  River,  and  in  the  evening  were  taken 
down  the  bay  and  on  to  "Dreamland,"  Coney  Island. 

A  trip  through  the  subway  was  scheduled  for  the 
first  thing  on  Monday  morning.  Over  600  people, 
including,  besides  the  delegates,  many  local  members 
of  the  engineering  profession,  boarded  the  subwaj'" 
train  at  the  City  Hall.  A  regular  eight-car  train 
was  completely  filled.  Alighting  at  the  Fifty-ninth 
Street  station,  the  party  walked  west  to  the  subway 
power  house,  and  after  making  an  inspection  of  the 
plant,  boarded  the  steamboat  Nassau  for  a  trip  up 
the  Hudson  to  Kingsbridge,  visiting  the  power  house 
of  the  New  York  City  Railway  Company.  The  re- 
turn trip  was  made  through  the  ship  canal  and  the 
Harlem  River,  the  party  going  to  the  power  house 
of  the  Manhattan  Elevated  plant  at  Sevcnt>'-fourlh 
street,  and  winding  up  at  the  Thirty-eighth  Street 
station  of  the  New  York  Edison  Company. 

In  the  evening  a  banquet  was  given  at  the  Wal- 
dorf-Astoria 1(1  the  English  and  Italian  delegates  by 
the    American     Institute    of     Electrical     Engineers. 


Borough  President  Fornes  welcomed  the  guests,  in 
behalf  of  Mayor  McClellan.  Speeches  were  made 
by  Bion  J.  Arnold,  Robert  Kaye  Gray,  Professor 
?iIoise  Ascoli,  Wilhelni  von  Siemens,  Professor  Elihu 
Thomson.  Professor  John  Perrv,  C.  A.  Coffin  and 
J.  W\  Lieb,  Jr. 

Two  hundred  and  fifty-four  guests  were  seated 
at  the  33  tables.  Besides  the  speakers,  there  were 
at  the  rostrum  F.  B.  Crocker,  Lieutenant-colonel 
R.  E.  Crompton,  A.  G.  Echarte,  Baron  W.  Ferstel, 
Dr.  R.  T.  Glazebrook,  R.  Hammond,  C.  W.  Hunt, 
G.  C  Lloyd,  Professor  Luigi  Lombardi,  Amatore 
Maffezzini,  T.  C.  Martin,  Miguel  Stamendi,  Ralph 
W.  Pope,  Charles  F.  Scott,  Frank  J.  Sprague  and 
S.  S.  Wheeler.  Other  well-known  men  present  were 
Charles  Blizard,  Samuel  InsuU,  C.  O.  Mailloux  and 

E.  H.  Mullin. 

Not  all  the  Italian  engineers  who  arrived  in  New 
York  went  to  Boston  to  join  the  main  party.  Those 
who  did  not  were  entertained  by  a  special  pro- 
gramme, including  a  reception  at  the  Waldorf- 
Astoria  by  the  American  Institute  on  August  25th, 
a  visit  to  Coney  Island  over  the  Brooklyn  Rapid 
Transit  system  and  other  features.  Several  manu- 
facturing and  industrial  plants  were  also  visited 
during  the  stay.  A  visit  was  made  to  the  New 
York  shops  of  the  Western  Electric  Company,  to 
the  Chelsea  exchange  of  the  New  York  Telephone 
Company,  to  the  Edison  Laboratory  and  the  works 
of  the  Crocker-Wheeler  Company  at  Ampere,  N.  J. 
At  the  last-mentioned  place  the  party  was  enter- 
tained at  luncheon  and  each  member  was  given  a 
souvenir,  which  was  a  photograph  of  what  pur- 
ported to  be  a  leaf  torn  from  the  notebook  of  one 
of  the  party  describing  the  trip.  Following  are  the 
names  of  the  Italian  delegation: 

Prof.  Moisc  Ascoli.  president;  Prof.  Guide  Grassi,  past 
president ;  Prof.  Luigi  Lombardi,  vice-president ;  Camillo 
jMbino  Curti,  member  of  council;  Prof.  Ferdinando  Lori, 
member  of  council;  Amatore  jMafFezzini,  Edoardo  Ambrosano, 
Prof.  Uga  Ancona,  Giovanni  Barosi,  Carlo  Barzano.  C.  Vin- 
cenzo  Urazzola,  Carlo  Caminada,  Alfonzo  Carelli,  Nicostrato 
Castellini,  Fillippi  i;)anioni.  Ascanio  iJumontcl,  Dr.  William 
Dunn,  Edoardo  Egger,  Prof.  Gino  Fano,  Luigi  Galimberti, 
Dr.  Ettore  Gamba,  Luigi  Gianetti,  Gian  Teodore  Giorgetti, 
I'ranccsco  Giudici,  Emanuele  Jona,  Gerolamo  Merlini,  Aurelio 
Montevcrde,  Arnaldo  Adazio,  Augusto  Pancaldi,  Antonio 
Pcsenti,  Alberto  Picchi,  Luigi  Pizzi,  Eugenio  Prandoni. 
Emilio  Rava,  Luigi  Robbo,  Alberto  Rubin i,  L^derigo  Segre. 
Giuseppe    Stramezzi,    Gian  franco    Tosi    and    Achille    Venzaglii. 

Among  the   British  delegates  and  ladies  were  the 

following-named: 

R.  K.  Gray.  Lieut.-Col.  R.  E.  Crompton.  Prof.  John  Perry. 
Dr.  R.  T.  E.  Glazebrook.  F.  E.  Gripper,  H.  E.  Harrison  and 
D.  \V.  Duddell  of  London,  A.  F.  T.  Atchison  of  Birming- 
ham, George  Balfour  and  R.  S.  Ball  of  I^ndon,  W.  A. 
Barnes  of  Aranchester,  D.  Bates  of  Liverpool,  G.  Conrad 
Blair  of  Paisley,  John  T.  Connolly  of  Manchester,  J.  R. 
Dick  of  Brighton,  James  Edgar  of  Wrexam,  R.  S.  Erskine, 
T.  Fielden,  J.  A.  Foster  and  W.  Geipel  of  London,  C.  C. 
Hawkins  of  Bedford,  M.  Hayashi  of  London,  son  of  the 
Japanese  ambassador:  Thomas  Hasketh  of  Folkestone,  F. 
Ilope-Jones  of  London,  M.  Jennison  of  Manchester,  F.  C. 
Kidman    of    Wallsend-on-Tync,    E.    H.    Licbert    of    Rochdale, 

F.  M.  Long  of  Norwich,  E.  Longbottom  and  R.  S.  McLeod 
of  Manchester,  J.  L.  Marr  and  A\'.  B.  Marr  of  Sunderland, 
J.  Marshall  of  Cheltenham,  R.  B.  i\Iatthe\vs  of  Swansea, 
F.  O.  Mills  of  Manciicster,  Dr.  D.  K.  !Morris  of  Birming- 
ham, J.  T.  Morris,  L.  G.  E.  Morse  and  F.  H.  Nalder  of 
London,  R.  E.  Perrin  of  Euton,  W.  G.  T.  Pope  of  Lisbon, 
A.  P.  Pyne  of  Gateshead,  G.  H.  C.  Risch  of  Johannesburg, 
W.  H.  Scott  of  Norwich.  P.  S.  Sheardown  of  Dublin,  C.  D. 
Taite  of  Manthester,  ]\L  J.  E.  Tilney  and  R.  Tree  of  Lon- 
don, H.  G.  Whiting  of  Cork,  G.  Wilson  of  Harrogate.  E.  E. 
Woolan  of  Tunbridge  Wells,  the  Misses  Perry  and  Stower 
and  Hammond,  Mrs.  Bates,  Mrs.  Connolly,  Mrs.  Erskine, 
Mrs.    Hcsketh,    Mrs.    Pope    and    Mrs.    Willis. 

A  description  of  the  continuance  of  the  interesting 
tour  taken  by  the  delegates  on  their  way  to  St.  Louis 
will  be  printed  in  the  Western  Electrician  next  week. 


World's  Fair  Visitors  of  Last  Week. 

Among  those  registered  last  week  at  the  booth 
of  the  Western  Electrician  in  Electricity  Building  at 
the  St.  Louis  Exposition  were  the  following-named: 
S.  S.  Judd,  Menomonie,  Wis. :  Henry  Hand.  Stan- 
hern-.  Mo.;  C  P.  Peterson,  Rock  Island,  111.:  J. 
Rolson,  Holdrege.  Neb.;  Dr.  C.  C.  Davis,  New  Bos- 
ton, Texas;  Juan  Rafecal,  Faragoza,  Spain;  A.  Val- 
eiiruela  de  la  Foire,  Faragoza.  Spain;  Arthur  F. 
Childs,  Del  Rio,  Texas ;  Harold  Wilson,  Rockdale, 
Texas ;  Sampson  L.  Weathers,  Paoli.  Ind. ;  J.  C. 
Dettling,  Purdue  University;  E  L.  Ross.  White 
Hall.  III.;  T.  W.  Banning.  Wheaton,  111.;  Roger 
Wallace,  Indianapolis,  Ind.;  J.  W.  Weis.  Oklahoma 
City,  Okla. ;  Howard  I.  Hanna,  Waverly,  Kan. ; 
Harry  T.  Sullivan,  St.  Louis;  Donald  W.  Smith, 
Bnliock  company,  Cincinnati,  Ohio ;  Carl  H.  Shert- 
zer,  Bloomfield,  Ind. :  Alvin  Hansel.  Edgemont,  Nev. ; 
E.  C.  Pokorny.  Agricultural  College,  Michigan ; 
H.  G.  Blakency,  Dallas  Electric  Company.  Dallas, 
Texas ;  R.  H.  Woffett,  Ames,  Iowa ;  R  L.  Usry, 
Ames,  Iowa;  C.  R.  Jones,  Morgantown,  W.  Va. ; 
Murice  Citerne,  Paris,  France ;  D.  M.  Bunn.  Pon- 
tiac.  111.;  G.  W.  Cole,  Jr.,  Belton.  Texas;  William 
J.  Hanmier.  New  York  city ;  P.  R.  Boole,  Electric 
Appliance  Company,  Chicago;  John  C.  Esler,  Colfax, 
111. 


A  new  trolley  line  has  been  opened  connecting 
Hartford.  Conn.,  with  Springfield,  Mass.,  by  a 
route  which  runs  on  the  west  side  of  the  Connecti- 
cut River.  There  has  been  for  two  years  a  line 
on  the  cast  side.  The  new  line  goes  from  Hartford 
to  Windsor  and  thence  Iw  way  of  Suffield,  Agawan 
and  Mittincague  to  Springfield. 
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The   International    Electrical    Congress 
of  Chicago  in   1893. 

On  tlie  eve  of  the  International  Electrical  Congress 
of  1904.  to  be  held  in  St.  Louis,  it  is  interesting  to 
recall  the  last  International  Electrical  Congress  held 
in  this  country,  which  was  that  of  Chicago  in  1S93, 
during  tlie  progress  of  tlie  W'orld's  Columbian  Ex- 
position. This  congress  held  many  of  its  sessions 
in  what  is  now  the  Art  Institute,  and  the  group 
pliotograph  reproduced  in  the  accompanying  picture 
was  taken  on  the  steps  of  that  edifice  on  August  25, 
1893.  The  gathering  included  a  number  of  dis- 
tinguished men.  too  many  of  whom,  alas !  have  passed 
away.  In  the  picture  the  faces  are  reduced  to  small 
size,  but  with  close  scrutiny  the  features  of  many 
well-known  electrical  men  can  be  recognized. 

The  gentlemen  seated,  in  the  front  row,  beginning 
at  the  left,  are  Hospitalier  of  France,  Violle  of 
France,  Ferraris  of  Italy,  IMascart  of  France.  Elisha 
Gray  of  the  United  States,  Hehnholtz  of  Germany, 
Preece  of  England,  Rowland  of  tlie  United  States, 
Ayrton  of  England  and  Alexander  Siemens  of  Eng- 
land. Of  these  four  have  since  died — Ferraris,  the 
gentle,  lovable  investigator  of  alternating-current  phe- 


Augiist  2t.  1893,  and  lasted  through  the  following 
Friday.  Tlie  honorary  president  was  Dr.  H.  von 
Helmholtz  of  Berlin ;  temporary  chairman,  Elihu 
Thomson  of  Lynn,  Mass.;  permanent  chairman,  Dr. 
Elisha  Gray  of  Chicago ;  vice-presidents,  Edward 
Weston  of  tlie  United  States,  W.  H.  Preece  of 
Great  Britain,  Professor  E.  Mascart  of  France,  Dr. 
Voigt  of  Germany,  Professor  J.  Sahulka  of  Austria, 
Professor  G.  Ferraris  of  Italy,  and  Professor  H.  F. 
Weber  of  Switzerland;  secretary,  Professor  F.  B. 
Crocker  of  New  York. 

Beside  a  "Chamber  of  Delegates,"  the  general 
congress  embraced  three  sections.  Section  A,  "Pure 
Theory,"  was  presided  over  by  Professor  H.  A. 
Rowland,  with  Professor  A.  L.  Kimball  as  secretary. 
Section  B,  "Theory  and  Practice,"  had  for  its  chair- 
man Professor  C.  R.  Cross  and  for  its  secretary 
Lieutenant  (now  Major)  Samuel  Reber,  U.  S.  A. 
Section  C,  "Pure  Practice,"  was  in  charge  of  Pro- 
fessor Edwin  J.  Houston  as  chairman,  and  E.  P. 
Roberts  as  secretary.  This  arrangement  was  not  a 
very  satisfactory  one,  as  there  is  both  theory  and 
practice  in  every  branch  of  the  electrical  art,  and 
it  has  been  wisely  abandoned  in  the  classification  of 


September    14th   Is  Electricity    Day  at 
the   Fair. 

Each  of  the  exhibit  departments  has  been  assigned 
a  day  by  the  Exposition  Company  to  celebrate  the 
advancement  in  its  varied  arts  and  industries.  Wed- 
nesday, September  14th  has  been  very  properly  set 
aside  for  "Electricity  Day,"  which  comes  during  the 
sessions  of  the  International  Electrical  Congress  and 
the  several  electrical  conventions.  It  is  the  intention 
of  the  Department  of  Electricity  of  which  Prof. 
W.  E.  Goldsborough  is  chief,  to  have  special  electri- 
cal displays  and  attractions  which  will  appeal  both 
to  the  electrical  engineers  and  to  the  general  public. 
The  plans  now  contemplate  more  elaborate  light- 
ing effects  about  the  Grand  Basin  and  Festival  Hall 
and  decorative  lamps  placed  in  trees  about  the 
Palace  of  Electricity.  On  the  north  side  of  the 
building  along  the  lagoon  will  be  a  high-tension  line 
connected  to  a  lOO-kilowatt  transformer  with  a 
secondary  potential  of  500,000  volts.  This  will  be 
in  operation,  showing  the  spectacular  effects  of  high- 
potential  discharges. 

In  the  Grand  Basin  adjoining  the  Palace  of  Elec- 
tricity are  to  be  anchored  six  floats  with  special 
electrical  features.  For  example,  one  commemo- 
rates the  twenty-fifth  anniversary  of  the  commercial 
development    of  the    incandescent   lamp ;    one   shows 


MEMBERS   OF   THE   INTERNATIONAL   ELECTRICAL   CONGRESS   HELD    IN    CHICAGO    IN    1893. 


noraena;  Gray,  the  distinguished  inventor;  Helm- 
holtz, the  greatest  physicist  of  his  time,  and  the  im- 
petuous Rowland,  perhaps  the  greatest  American 
physicist  of  his  day.  In  the  second  seated  row  is 
Elihu  Thomson  of  the  United  States  (back  of  and 
between  Siemens  and  Ayrton).  Next  to  him.  seated, 
is  S-  P.  Thompson  of  England.  Professor  Nichols 
of  Cornell  is  in  the  same  row.  Edward  Weston 
can  be  seen  standing  next,  to  Hospitalier.  Back  of 
him  the  tall  man  is  Professor  Jamieson  of  Scotland.' 
Professor  Cross  of  the  Massachusetts  Institute  of 
Technology  and  Professor  E.  J.  Houston  of  Phila- 
delphia are  standing  back  of  Hospitalier  and  Violle. 
Back  of  Ferraris  Thomas  D.  Lockwood  and  R.  W. 
Pope  are  to  be  seen.  At  ttie  right  of  the  front  row 
of  sitting  gentlemen  is  Steinmetz,  with  the  inevitable 
cigar.  Professor  F.  B.  Crocker  and  Professor  H.  S. 
Carhart  are  standing,  side  by  side,  back  of  Ayrton. 
Near  them  is  T.  C.  Mendenhall.  A.  E.  Kennelly, 
who  has  had  so  much  to  do  with  the  present  congress, 
is  in  the  group,  and  so  is  B.  J.  Arnold,  now  presi- 
dent of  the  American  Institute  of  Electrical  Engi- 
neers, and  W.  E.  (goldsborough,  now  chief  of  the 
Department  of  Electricity  at  the  St.  Louis  World's 
Fair.  Other  faces  showing  in  the  picture  are  those 
of  F.  B.  Badt,  Professor  W.  M.  Stine,  Professor 
R.  B.  Owens  (then  of  Nebraska,  now  of  Montreal), 
Carl  Hering.  N.  S.  Keith,  F.  W.  Tischendoerfer  of 
Berlin,  Charles  E.  Emer>-.  L.  A.  Ferguson  and  R.  H. 
Pierce. 
The  Chicago  congress  was  convened  on   Monday, 


the  congress  of  this  year.  A  number  of  important 
papers  were  read  at  the  three  sections. 

Sessions  of  the  Chamber  of  Delegates  were  held 
behind  closed  doors.  This  was  the  official  body  in 
the  congress,  and  it  was  made  up  as  follows :  France, 
Mascart.  Hospitalier,  Violle,  de  la  Touanne ;  Ger- 
many, H.  von  Helmholtz,  Dr.  Lummer;  Great  Brit- 
ain, W.  H.  Preece,  W.  E,  Ayrton,  S.  P.  Thompson, 
Alexander  Siemens;  Italy,  Galileo  Ferraris;  Mex- 
ico, A.  M.  Chavez :  Switzerland,  A.  Palaz,  M.  Thury ; 
United  States,  H.  A.  Rowland,  H.  S.  Carhart,  Elihu 
Thomson,  E.  L.  Nichols.  T.  C.  Mendenhall.  The 
Chamber  reported  to  the  general  congress  on  the 
last  day  of  the  meeting.  It  defined  the  international 
ohm,  the  international  ampere,  the  international  volt, 
the  international  coulomb,  the  international  farad, 
the  joule,  the  watt  and  the  henry.  Its  work  was 
of  much  importance. 

The  total  attendance  at  the  Qiicago  gathering  was 
about  800,  and  it  was  considered  a  most  successful 
congress.  Compared  with  the  St.  Louis  programme 
the  number  of  sections  and  papers  was  small,  but 
the  personnel  of  the  Chamber  of  Delegates  was  of 
a  high  order,  and  truly  international,  and  the  report 
presented  was  of  great  value. 


The  People's  Hot  Water  Heating  and  Electric 
Company,  the  Capital  Electric  Company  and  the 
Springfield  Light,  Heat  and  Power  Company,  all_  of 
Springfield,  111.,  have  consolidated  with  a  capital 
stock  of  $175,000. 


a  space-telegraph  station ;  another  an  X-ray  phe- 
nomenon, etc.  The  Palace  of  Electricity  and  the 
bridges  leading  to  the  island  will  be  decorated  with 
flags  and  special  banners.  In  the  evening  there  is 
to  be  an  automobile  parade.  Inside  of  the  building 
a  reception  is  to  be  given  the  members  of  the  Inter- 
national Electrical  Congress  and  the  visiting  electri- 
cal engineers. 

All  the  electrical  demonstrations  are  to  be  repeated 
September  15th,  which  is  St.  Louis  Day.  If  all  cir- 
cumstances prove  auspicious  it  is  probable  that  these 
two  days  will  draw  the  largest  attendance  of  any 
similar  period  during  the  exposition. 


N.  E.  L.  A.   Likely  to   Meet  in   Colorado 
Springs  Next  Year. 

Colorado  Springs,  Colo.,  is  making  an  acfive  effort 
to  secure  the  1905  convention  of  the  National  Elec- 
tric Light  Association,  and  it  is  likely  that  its  mis- 
sionary work  will  be  crowned  with  success.  The 
meeting  is  almost  sure  to  be  held  west  of  the  Mis- 
souri River,  and  it  will  probably  be  in  Colorado 
Springs,  which  has  good  hotels  and  notable  climatic 
and  scenic  attractions.  The  association  has  a  large 
membership  in  the  West,  but  of  all  its  27  conventions 
only  two — that  of  Kansas  City  in  1890  and  of  St. 
Louis  in  1893 — were  held  in  points  west  of  Chicago 
It  is  now  the  evident  intention  to  compliment  the 
western  members,  who  were  asked  to  go  to  Boston 
this  year,  by  a  location  500  miles  west  of  the  most 
western  convention  city  of  previous  years.  The 
twent>'--eighth  convention  of  the  association  will  be 
held  in  May,  1905. 
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Points    for    Consideration    When    Pur- 
chasing Series   Alternating- 
current  Arc  Lamps. 

By  G.  Bkeuek  Grtfpin. 

Part   II. 

Commercial  Perform anxe. 

1.  Ratio  of  Life  to  Light.—Ccntral-stalion  men  are 
apt  to  lose  sight  of  the  fact  that  extremely  long 
life  can  only  be  obtained  by  operating  lamps  \vith 
either  a  low-voltage  arc  or  with  the  barest  possible 
amount  of  arc  ventilation.  Extravagant  claims  are 
made  by  some  arc-lamp  manufacturers  regarding  the 
life  per  trim  of  their  lamps.  It  should  be  borne  in 
mind  that  extreme  life  is  usually  obtained  at  the 
expense  of  light  and  power  factor.  With  a  6.6-am- 
pere  series  alternating-current  lamp  the  most  satis- 
factory rate  of  consumption  is  about  one-tenth  inch 
of  carbon  per  hour,  giving  a  life  per  trim  (using 
12-inch  upper  and  seven-inch  lower  carbons)  of  about 
100  to  105  hours.  Either  side  of  this  line  is  apt 
to  cause  dissatisfaction,  upon  one  side  by  the  mu- 
nicipalitv  and  on  the  other  by  the  central  station. 

2.  Efficiency.— The  efficiency  of  the  alternating- 
current  arc  lamp  depends  largely  upon  the  length 
and  diameter  of  the  carbons  used,  the  current  density 
and  length  of  arc.  This  is  usually  calculated  by 
the  ratio  between  the  true  watts  at  terminals  and 
the  true  watts  at  the  arc.  This  ratio  represents  the 
loss  in  mechanism  and  C'R  losses.  As  before  stated, 
a  lamp  carefully  desiened  and  free  from  undue  fric- 
tion in  the  parts,  having  the  proper  amount  of  iron 
in  magnet  cores  should  not  show  a  loss  of  over  22 
to  25  watts.  Some  buyers  do  not  carefully  consider 
this  point.  There  are  series  alternating-current  lamps 
on  the  market  today  which  show  a  loss  of  45  watts. 
The  saving  shown  between  this  lamp  and  a  properly 
designed  one;  namely,  about  10  watts  per  lamp  per 
hours,  means  a  total  saving  on  a  500-lamp  installa- 
tion, operating  11  hours  per  night,  of  55  kilowatt- 
hours  in  the  run,  which  would  be  three  times  the 
expense  of  recarboning  the  lamps  (basing  the  selling 
price  of  the  current  at  10  cents  per  kilowatt), _  or, 
figuring  that  the  lamps  would  bum  at  least  eight 
nights,  means  that  440  kilowatt-hours  of  energy 
would  be  saved  to  the  central  station  per  trim  of 
carbons. 

3.  Light  Efficiency  for  50  Hours. — The  writer  has 
previously  referred  to  the  advantage  of  having  a 
cool  gas  cap  and  thereby  causing  the  by-product  of 
the  carbon  to  deposit  thereon  rather  than  on  the 
inner  surface  of  the  bulb.  This  point  I  have  again 
hrnnght  up  in  regard  to  the  light_  efficiency  after 
50  hours,  or  the  available  light  attainable  when  the 
arc  is  half  way  down  in  the  bulb.  With  a  gas  cap 
as  recommended,  the  efficiency  would  be  fully  50 
per  cent,  greater  than  should  some  form  of  metal 
gas  cap  be  used. 

4.  Distribution  or  Diffusion  of  Light  from  Arc- 
Since  it  is  necessary  that  all  series  alternating-cur- 
rent lamps  should  be  fitted  with  some  form  of  re- 
flector for  the  arc,  the  buyer  should  see  to  it  that  the 
reflector  serves  the  purpose  \vith  the  least  possible 
surface.  It  is  well  known  that  the  series  altemating- 
current  lamp  has  a  very  pronounced  upward  angle 
of  light  near  the  arc.  which  must  be  interrupted 
at  the  proper  degree  above  the  horizontal.  If  a  re- 
flector could  be  so  constructed  that  it  would  follow 
the  arc  down  as  the  carbons  are  consumed,  a  reflector 
a  trifle  less  than  five  inches  would  do  the  work  suc- 
cessfully. Since  this  is  not  feasible,  a  reflector  should 
be  so  designed  as  to  interrupt  the  upward  ray  w^hcn 
the  arc  is  at  its  average  distance  away  from  the 
reflecting  surface.  Working  with  this  idea  in  view, 
arc-lamp  designers  should  be  able  to  design  a  lamp 
with  a  satisfactory  reflector  which  would  not  be 
over  eight  or  nine  inches  in  diameter.  The  diffusion, 
as  before  mentinncd.  is  aided  by  the  means  of  a  light 
opal  inner  bulb,  properly  proportioned,  so  as  to  be 
practically  luminous  over  its  entire  surface. 

5.  Noise. — There  should  be  little  or  no  noise  from 
a  properly  designed  and  well-made  series  alternating- 
current  arc  lamp  if  no  loose  parts  exist. _  With  a 
lamp  hanging  15  feet  above  the  street  no  noise  should 
be  noticeable.  There  is.  of  necessity,  even  in  the  very 
best  lamp  that  could  be  designed,  a  very  slight  hum 
at  the  rirc.  This  hum  should  be  so  slight  as  to 
require  an  effort  to  detect  it. 

6.  Effects  of  Grounds. — With  a  series  alternating- 
current  system  that  has  on  its  regulating  end  a  tnn:;- 
former  combined  with  a  regulator,  the  effect  of  the 
ground  docs  not,  of  course,  extend  further  into  the 
station.  Where  the  transformer  feature  is  not  used 
the  ground  would,  nf  course,  come  back  to  the  gen- 
erator, which  would  be  unplea'^ant.  to  say  the  least. 
Intermittent  grounds  necessarily  cause  line  surges 
and  pumping  of  the  regulator.  It  is  therefore  ad- 
visable to  keep  lines  as  free  from  grounds  as  pos- 
sible. I  say  "as  possible"  advisably,  having  had 
some  experience  with  tree  wardens  in  various  sec- 
tions of  the  country.  It  is  usually  found  that  tele- 
phone companies  will  very  quickly  care  for  grounds 
that  are  caused  by  their  wires.  T  call  to  mind  one 
sad  case  where  no  attention  was  paid  to  the  lighting 
station  superintendent's  complaint  to  the  telephone 
company  that  its  lines  were  crossing  his  and  causing 
grounds,  and  when,  two  months  later,  a  heavy  sleet 
storm  struck  that  vicinity,  the  alternating-current 
arc  line  of  the  central-station  men  burned  out  and 
totally  destroyed  14  miles  of  lead-armnrcd  cable 
and  22  telephones  for  the  neglectful  telephone  man. 
After  which,  the  central-station  man  gleefully  stated. 


t.^.  liacl  no  further  troubles  from  this  source.  Any 
central-station  man  will  hustle  out  and  clear  short- 
circnils  caused  by  grounds  rather  than  stand  for 
the  outage  which  it  would  entail. 

Commercial  Operation. 
T.  Amperage  to  be  Used. — It  will  usually  be  found 
satisfactory  to  replace  the  nominally  rated  1,200- 
candlcpower  open  lamp  with  6.6-ampere  scries  alter- 
nating-current lamps,  which  consume  about  410  watts 
at  the  arc.  Where  the  so-called  2,000-candlepower 
lamps  have  been  in  use  it  is  usually  customary  to 
replace  them  with  7.5-ampere  series  alternating-cur- 
rent lamps,  using  about  518  watts  at  the  arc. 

2.  Height  to  be  Hung  from  Street  and  Distance 
Apart. — This  point  the  writer  has  previosly  touched 
upon  slightl}',  and  recommend  that  6.6-ampere  lamps 
be  hung  iS  feet  and  7.5  lamps  not  to  exceed  25 
feet  above  the  street  level.  This  sholud  not  be  con- 
sidered as  a  fixed  rule,  as  everyone  knows  that  no 
two  locations  demand  exactly  the  same  treatment. 
The  natural  objects  surrounding  the  lamps  should 
be  taken  into  consideration ;  namely,  whether  they 
are  reflective  or  absorptive  and  whether  or  not  iliey 
interfere  with  the  diffusion  of  light  between  the 
lamps.  This,  therefore,  is  a  point  that  almost  every 
central-station  man  has  to  decide  upon  to  meet  his 
own  requirements  and  conditions. 

3.  How  Best  to  Light  Streets  Having  Heavy 
Foliage. — When  the  trees  are  comparatively  small 
and  have  not  attained  grouth  sufficient  to  make  it 
impracticable  to  light  over  their  tops  when'  lamps 
are  placed  on  20-foot  poles,  I  should  be  inclined 
to  recommend  this  method ;  but  as  the  usual  condi- 
tion to  be  met  is  that  the  trees  have  attained  growth 
much  beyond  this  height,  it  would  appear  that  the 
most  satisfactory  would  be  to  trim  out  the  limbs 
on  the  street  side  of  the  trees  to  a  height  of  at  least 
20  feet  from  the  ground.  Set  the  poles  in  line  with 
the  trees,  using  long  cross-arms  well  braced  to  the 
poles,  putting  the  cross-arm  so  that  practically  its 
entire  length  will  overhang  the  street,  rather  than 
endeavor  to  run  the  wires  through  the  limbs:  then 
hang  the  lamps  on  cable  supports  with  pulleys  and 
cord.  Where  municipalities  or  state  tree  wardens 
will  not  allow  the  trees  to  be  thus  trimmed,  the  old 
and  troublesome  way  must  of  necessity  be  followed ; 
nameh',  run  the  wires  through  the  trees,  endeavor- 
ing to  keep  them  as  free  from  grounds  as  possible, 
and  hang  the  lamps  low  enough  so  that  the  light 
from  them  will  not  be  obstructed  by  overhanging 
foliage.  It  is  sometimes  well  to  endeavor  to  im- 
press upon  the  minds  of  tree  wardens  that  it  is  better 
to  allow  a  lighting  company  to  trim  up  the  trees 
than  it  is  to  run  their  wires  through  them  and  kill 
the  trees  by  grounded  wires,  as  sometimes  happens. 

4.  Line  Fittings. — This  is  a  point  which  the  writer 
does  not  care  to  go  into  to  any  great  extent,  in 
order  that  this  paper  may  not  be  unduly  lenglhened. 
In  genernl,  would  advise  that  nothing  smaller  than 
No.  6  line  wire  be  used ;  No.  4  is  preferable.  Any- 
thing smaller  than  No.  6  has  not  sufficient  tensile 
strength  to  prove  entirely  satisfactory,  although  it 
is  sometimes  used  in  certain  sections  of  the  country 
where  there  are  few  or  no  trees.  Speaking  of  fit- 
tings, generally,  it  is  nsually  good  policy  to  buy  those 
which  are  substantially  constructed  and  made  of 
good  material.  The  use  of  an  absolute  hanger  cut- 
out is  advisable,  although  not  deemed  absolutely 
necessary  by  some  engineers.  The  lamp  trimmer  can 
work  much  more  rapidly  when  he  knows  that  the 
lamp  he  is  handling  is  dead  from  the  binding  post 
down,  and  it  goes  without  saying  that  he  stands  much 
less  chance  of  injury  due  to  accidental  crosses  be- 
tween the  alternating-current  day-service  lines  and 
the  arc  lines. 

Method   of   Regulation, 

The  next  point  to  be  considered  is  the  method 
of  regulating  the  arc  circuits.  In  checking  over  the 
installations  of  scries  alternating-current  arc  lamps 
throughout  the  United  States  it  will  be  found  that 
in  the  majority  of  cases  there  has  been  adopted  a 
regulating  transformer  which  is  known  as  the  re- 
pulsion-coil arc  regulator  or  tub  transformer.  This 
device  has  met  with  universal  approbation,  and  A'ery 
few  instances  are  on  record  where  anything  but  highly 
successful  operation  has  been  given  by  it.  This 
method  of  control  has  been  adopted  by  the  two  lead- 
ing electrical  manufacturing  companies  of  the  world, 
after  careful  tests  and  consideration  of  other  meth- 
ods. The  writer  is  one  of  the  great  majority  who 
is  in  accord  with  the  engineers  who  have  decidi'd 
upon  this  device  as  the  most  suilahlc.  For  this  rea- 
son I  will  simply  confine  myself  to  a  comparison 
of  the  air-cooled  and  oil-coo|ed  types,  with  advan- 
tages and  disadvantages  of  each. 

In  selecting  a  regulating  transformer,  the  first 
consideration  is  the  number  of  lamps  to  be  operated 
from  it.  In  the  writer's  opinion,  an  air-cooled  reg- 
ulating transformer  is  the  most  satisfactory  for  sizes 
of  25  and  50-light  capacities,  and  100  lights  when 
the  circuits  in  the  transformer  arc  entirely  separate 
from  each  other.  I  think  the  choice  applies  quite 
as  well  for  the  75-light  regulating  transformer  where 
the  secondaries  are  interconnected.  As  there  is  no 
great  trouble  experienced  with  the  insulation  at  the 
maximum  voltage  obtainable,  the  air-cooled  regulator 
has  the  better  opportunity  of  operating  at  the  mini- 
mum internal  temperature  than  has  the  oil-cooled. 
Usually,  the  air-cooled  regulator  is  very  generously 
designe<l,  liaving  in  its  make-up  a  great  amount  of 
iron  and  copper,  while  in  the  oil-cooled  these  mate- 
rials arc  cut  considerably,  as  the  oil  is  relied  upon  to 
dissipate  a  considerable  proportion  of  the  heat  which 


would  be  generated  by  working  the  iron  and  copper 
up  to  their  limits.  A  good  air-eooled  regulating 
transformer  should  be  surrounded  by  a  perforated 
metal  case,  or  a  wire-mesh  case,  which  is  readilv  re- 
movable, and  which,  when  on,  allows  a  complete 
view  of  all  parts  of  the  regulator.  Air-cooled  reg- 
ulators are  usually  fitted  with  oil  dashpots,  while, 
with  the  oil-cooled,  the  coils  working  in  the  oil 
move  so  sluggishly  that  the  dashpot  is  not  necessary. 
The  air-cooled  regulator  usually  regulates  some- 
what closer  than  does  the  oil-cooled,  for  the  forego- 
ing reasons.  However  carefully  the  case  is  made 
for  the  oil-cooled  regulator  there  is  bound  to  be 
some  leakage  of  oil  (it  not  being  practical  to  make 
cast-iron  cases),  which  is  uncleanly  and  unsightly. 
The  oil-cooled  regulator  is  more  difficult  to  inspect, 
and  if,  for  any  reason,  a  regulator  coil  burns  out  or 
becomes  damaged,  it  is  considerable  more  trouble 
to  replace  the  coil  than  it  would  be  in  the  air-cooled 
type.  Both  of  the  leading  companies  now  use  the 
vacuum  process  of  impregnation,  which  entirely 
eliminates  troubles  which  might  possibly  otherwise 
exist  in  air-cooled  regulators ;  namely,  absorption  of 
moisture  and  loosening  of  the  winding.  In  two- 
circuit,  150-light  regulators,  or  two-circuit,  200-light 
regulators,  or  single-circuit,  loo-lIght  regulators,  the 
writer  would  be  inclined  to  select  the  oil-cooled 
type,  owing  to  the  high  voltage  incident  to  the  op- 
eration of  circuits  of  this  size.  The  action  of  these 
regulators  is  so  well  understood  that  no  extended 
description  is  necessary.  Within  operating  limits 
repulsion  betw^een  the  moving  and  fixed  colls  is  di- 
rectly proportional  to  the  square  of  the  current  flow- 
ing in  them.  By  changing  the  amount  of  counter- 
weights the  current  is  changed.  As  the  counter- 
weight equals  the  weight  of  the  coil,  less  the  repul- 
sion, the  reduction  of  the  counterweight  increases 
the  current,  while  an  increase  in  the  counterweight 
decreases  the  current.  When  current  flows  in  the 
primary  and  secondary  coils  a  mutual  repelling  force 
separates  them  until  equilibrium  is  restored.  When 
colls  are  adjusted  with  their  counterweights  for  a 
predetermined  current,  the  current  will  be  main- 
tained constant  in  the  secondary  coil,  regardless  of 
external  resistance  to  which  the  coil  Is  connected. 
When  current  is  less  than  normal  there  is  a  diminu- 
tion of  the  repelling  force,  and  the  coils  approach 
each  other  until  normal  current  is  restored.  When 
the  current  is  above  normal  the  opposite  action  takes 
place.  These  regulating  transformers  are  so  care- 
fully designed  that  they  maintain  a  constant  current 
from  full  load  to  dead  short-circuit,  when  the  reg- 
ulator is  connected  with  the  highest  secondary  tap. 
In  regard  to  the  tap  referred  to,  I  would  say  that 
it  Is  now  the  practice  to  wind  the  coils  with,  nsually, 
three  taps  made  in  each,  so  that  the  regulators  are 
capable  of  operating  at  partial  loads  with  practically 
the  same  power  factor  and  a  very  slight  change  in 
efficiency.  This  is  particularly  handy  to  the  central- 
station  man  who  desires  to  purchase  an  equipment 
for  use  where  he  has  30  lamps  in  service  and  expects 
eventually  to  Increase  to  50  lamps.  Thus  he  can 
purchase  the  50-light  regulator  and  operate  it  with 
practically  as  good  economy  as  a  30-light  regulator 
built  for  the  purpose,  and  has  immediately  available 
excess  capacity  to  take  care  of  any  additions  made 
to  his  circuits. 

In  the  matter  of  mechanical  construction  of  regu- 
lators, the  points  to  be  considered  are  strength,  ac- 
cessibility, amount  of  friction  In  moving  parts,  ad- 
justability to  load  conditions  with  maintenance  of 
high  efficiency  and  power  factor,  compactness  and 
noise.  While  It  is  doubtful  If  repairs  would  ever 
be  necessary,  It  is  well  to  have  the  apparatus  so  de- 
signed that  repairs,  may  readily  be  made  at  the  cen- 
tral station  and  by  the  central-station  force.  If  the 
iron  is  laid  up  carefully  and  held  securely  in  place 
there  should  be  very  little  noise  from  the  regulator. 
All  parts  of  the  framework  should  be  solid  and  sub- 
stantial, and  the  quadrants  or  wheels  supporting  the 
coimterweights  should,  of  preference,  be  mounted 
with   ball   bearings. 

As  to  electrical  construction  of  the  regulators,  the 
points  to  be  considered  are  the  coils — how  insulated 
and  how  supported.  Attention  should  be  given  to 
amount  of  space  between  coils  and  case,  in  order 
•that  breakdown  voltages  may  be  high,  as  well  as 
space  between  floor  and  case,  which  should  be  great 
enough  to  prevent  accumulation  of  dirt  and  dust 
under  the  regulator.  The  parts  of  the  regulator  car- 
rying current  should  he  guarded  from  accidental  con- 
tact to  the  operators  and  attendants,  and  still  be 
sufficiently  open  to  allow  good  ventilation. 

The  purchaser  should  obtain  from  the  manufac- 
turer of  the  regulator  guarantees  as  to  what  break- 
down tests  his  apparatus  will  withstand:  percentage 
of  regulation  through  the  range  of  action;  efficiency 
and  power  factor  on  various  percentages  of  load  on 
each  one  of  the  various  taps  brought  out  from  the 
coils.  The  question  arises  how  best  to  start  the 
circuits.  Some  stations  make  a  practice  of  short- 
circuiting  the  regulators  to  start  without  any  attempt 
to  first  block  up  the  regulator,  so  that  the  coils  stand 
in  about  the  load  position.  This  causes  a  momentray 
surge  of  current  for  the  generator  to  carry  and  a 
drop  of  voltage  on  the  line.  It  is  advisable  to  use 
some  form  of  a  block  in  the  regulator  arm  or  spoke 
of  the  regulator  wheH,  which  can  be  set  during  the 
dav.  whep  the  regulators  arc  inspected,  and  which 
will  fall  out  hy  gravity  when  the  load  is  thrown  on 
to  the  regulator,  thus  avoiding  the  conditions  pre- 
viously mentioned.  Tl  is  good  practice  to  set  the 
regulators  in  the  station  so  that  there  will  be  ample 
space  to  walk  entirely  around  them,  so  that  no  excuse 
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can    be   given   by    the   attendant    for    allowing    dust 
and  dirt  to  accumulate  on  or  about  them. 

It  is  good  practice  to  have  a  dead-beat  anuneter 
on  each  circuit,  in  order  that  at  any  time  condition 
of  operation  may  be  noted,  and  troubles  on  the  line 
observed  as  soon  as  they  occur.  A  good  double- 
pole,  singie-tlirow,  oil  ^vitch  is  a  convenient  and 
useful  thing  to  have  on  each  circuit,  in  addition  to 
the  circuit  plugs.  Where  two  generators  arc  used 
carn'ing  both  house-lighting  and  street-lighting  serv- 
ices, it  is  well  to  have  double-throw  switches,  so  ar- 
ranged that  the  entire  load  may  be  thrown  on  to  one 
machine  at  an  hour  after  midniglit.  when  the  load 
will  admit  of  it.  The  use  of  fuses  on  each  circuit, 
together  with  lightning  arresters  and  choke  coils,  is 
advisable.  It  is  usually  customary  to  erect  a  panel 
in  front  of  each  regulator  whose  circuitis  are  con- 
trolled by  it. 

The  system  above  laid  out  is  the  one  best  fitted 
to  meet  all  the  complex  requirements  and  conditions 
surrounding  central-station  street-lighting  services. 
AVhere  a  number  of  incandescent  lamps  are  required 
to  light  courts  and  back  streets  or  alleys,  series  in- 
candescent street  lamps  fitted  w'ith  parchment  cut- 
out bases  may  be  tapped  in  in  series  with  the  arc 
lamps,  and  highh-  .successful  operation  obtained.  It 
is  understood,  of  course,  that  the  amperage  of  the 
incandescent  lamps  should  be  the  same  as  the  arc 
circuits  upon  which  they  operate. 
[The  c:id.] 
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C.    C.    HASKINS. 


Clark  Caryl  Haskins. 

Clark  Carjd  Haskins,  a  pioneer  electrician,  died 
at  his  home,  6S2  West  Adams  Street,  Chicago,  on 
Friday,  September  2d,  from  a  complication  of  dis- 
eases. Although  not  in  the  best  of  health  for  sev- 
eral years  past,  Mr.  Haskins  was  active  and  ener- 
getic up  to  one  month  ago,  when  his  doctor  advised 
him  to  remain  in  the  house.  He  gradually  became 
weaker,  but  not  until  five  days  before  his  death  was 
he  confined  to  his  bed. 
His  end  came  peacefully, 
and  he  conversed  cheer- 
fully with  his  friends  to 
the  last.  Mr.  Haskins 
was  very  fond  of  fishing 
and  a  great  lover  of  na- 
ture. When  he  returned 
to  the  city  about  the  first 
of  July  from  a  six-week 
outing  in  Northern  Wis- 
consin he  looked  robust 
and  w-as  apparently  much 
benefited,  but  soon  after 
he  .began  to  fail,  and, 
owing  to  his  advanced 
age  of  nearly  77  j'ears,  he 
was  unable  to  rally  from 
a  complication  of  intestinal  troubles. 

Clark  C.  Haskins  was  born  in  Buffalo,  N.  Y.,  on 
November  22,  1827.  In  1844,  when  araiouncement 
was  made  that  intelligence  had  been  transmitted  over 
a  metallic  wire,  and  a  line  w^as  constructed  between 
Lockport  and  Buffalo.  N.  Y..  to  demonstrate  the 
discovery  to  a  skeptical  public,  Mr.  Haskins,  then 
a  bo}-,  was  placed  in  the  Buffalo  office,  where  he 
learned  the  duties  of  an  operator,  and  in  30  days 
was  placed  in  charge  of  an  office,  the  line  being 
extended  to  Toronto,  Canada.  He  was  one  of  the 
first  operators  to  read  by  sound.  ■  He  subsequently 
held  many  positions  of  a  telegraphic  nature,  at  one 
time  being  manager  of  the  Bain  line  office  at  Troy, 
X.   Y. 

In  1S7S  Mr.  Haskins  was  selected,  from  among 
several  applicants,'  to  represent  Professor  Elisha 
Gray's  many  electrical  devices  in  telegraph  and  tele- 
phone development  at  the  Paris  Exposition.  At  the 
close  of  the  exhibition,  at  the  request  of  the  English 
Society  of  Electrical  Engineers,  he  exhibited  and 
operated  Professor  Gray's  apparatus,  illustrating  a 
paper  by  Major-general  Weber  of  the  British  army. 
Returning  to  Chicago,  he  was  made  electrician  and 
manager  of  the  A.  D.  T.  Compan3%  under  L.  B. 
Firman,  operating  the  Edison  telephone  system  in 
opposition  to  the  Bell  company.  While  thus  en- 
gaged. Mr.  Haskins,  associated  with  Charles  H.  Wil- 
son, succeeded,  after  many  discouraging  efforts,  in 
evolving  three  methods  of  multiple  switchboards. 
The  best  of  the  three  was  selected  and  a  patent  ap- 
plied for.  Attempts  were  made  to  aooropriate  the 
invention,  but  the  basic  patent,  which  was  issued 
and  afterward  sold  to  the  Western  Electric  Companj', 
was  unassailable. 

In  the  early  days  of  electric  lighting.  Professor 
J.  P.  Barrett,  head  of  the  electrical  branch  of  the 
Chicago  Fire  Department,  induced  the  council  to  pass 
an  ordinance  requiring  an  inspection  of  all  electrical 
plants  and  installations  as  a  safeguard  to  life  and 
property-,  which  was  menaced  by  the  loose  methods 
of   construction   then   employed.    Mr.   Haskins   was 
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appointed  the  first  electric-light  inspector  of  Chi- 
cago soon  after  the  passage  of  the  ordinance  in 
December,  1883,  and  held  the  position  many  years. 
The  experiences  incident  to  this  position  are  told 
ni  a  very  interesting  manner  in  "Reminiscences  of 
an  Electrical  Inspector"  written  by  Mr.  Haskins  and 
published  in  two  parts  in  the  Western  Electrician 
of  October  17  and  October  24,  1903.  Mr.  Haskins 
has  frequently  contributed  papers  on  electrical  topics 
before  electrical  and  insurance  conventions,  and  is 
the  author  of  "Electricity  Made  Simple,"  an  excel- 
lent   book    treating   the    subject   non-technically. 

Mr.  Haskins  was  married  in  1853  to  Miss  Helen 
M.  Smith  of  Monroe,  Mich.,  who  died, three  years 
ago.  Besides  a  large  circle  of  relatives  and  friends, 
Mr.  Haskins  leaves  two  sons,  Frank  C.  Haskins  of 
the  Illinois  Trust  and  Savings  Bank,  Chicago,  and 
Dr.  G.  W.  Haskins,  also  of  Chicago.  The  funeral 
services  w'ere  conducted  at  the  Adams  Street  home 
on  September  4th  and  interment  was  at  Oakwoods 
Cemetery.  The  attendance  at  the  funeral  was  large, 
including  many  of  the  former  electrical  associates 
of  the  deceased.  Among  the  floral  tributes  was  a 
handsome  one  from  the  electrical  inspection  depart- 
ment of  the  City  Hall.  Six  cousins  acted  as  pall- 
bearers. Mr.  Haskins  was  a  Mason  and  a  member 
of  tlie  Telegraphers'   Mutual   Benefit  Association. 


Richard  S.  Waring. 

Mr.  Richard  S.  Waring,  formerly  one  of  the  most 
prominenfiritizens  of  Pittsburg,  and  the  pioneer  in 
the  distinctive  business  of  underground-ckble  manu- 
facture in  the  United  States,  died  on  August  23d,  at 
ElmJra,  N.  Y.,  where  he 
had  resided  for  several 
years  past. 

Mr.  Waring  was  born 
in  Saratoga  County,  N.  Y., 
in  1S33,  and  came  to  Pitts- 
burg to  begin  his  business 
career  irl  1836  or  1857. 
He  engaged  in  mercantile 
pursuits  and  became  identi- 
fied with  the  petroleum-oil 
business  as  far  back  as 
1861,  when  the  industry' 
was  comparatively  new. 
As  time  went  on  Mr. 
Waring's  energj'  and  en-  ^^^^^^^  ^^  ^^^,^^ 
terpnse  gave  him  a  leading 

position  in  the  oil  business,  and  he  w'as  at  one  time 
one  of  the  most  prominent  independent  oil  refiners  of 
Pittsburg  and  one  of  the  bitterest  and  most  noted 
competitors  of  the  Standard  Oil  Company.  The  busi- 
ness of  his  firms  in  the  United  States  and  abroad  w-as 
very  extensive  and  successful,  so  that  Mr.  Waring 
amassed  quite  a  large  fortune.  On  January  11,  1875, 
the  suspension  of  Waring  Bros.  ("O.  T.  Waring  was 
the  other  member  of  the  firm)  was  announced,  and 
it  was  then  asserted  that  it  was  due  to  discrimina- 
tion in  freight  rates.  The  properties  of  Waring 
Bros,  were  absorbed  by  the  Standard  Oil  Company. 

Mr.  Waring  was  also  prominent  in  the  social  and 
•  political    life    of    Pittsburg   and   was    for    a    number 
of  years   chairman   of  the  Republican   county   com- 
mittee and  was  one  of  the  close  personal  and  politi- 
cal  friends  of  the  late   Christopher  L.   Magee. 

One  of  the  largest  and  most  enduring  achieve- 
ments of  Mr.  Waring,  and  which  must  always  re- 
main a  monument  to  his  genius  and  foresight,  as 
well  as  to  his  energy  and  perseverance  in  the  face 
of  many  difficulties  and  discouragements,  was  the 
establishment  in  1882  of  the  Standard  Underground 
Cable  Company — a  company  which  has  become  one 
of  the  most  prosperous  manufacturing  corporations 
of  Pittsburg  and  one  of  the  most  successful  in  its 
line  in  this  country.  Mr.  Waring's  knowledge  of 
the  oil  business  was  extremely  useful  to  him  in 
perfecting  his  cable  system,  for  it  suggested  to  him. 
and  enabled  him  to  produce,  a  valuable  insulating 
compound  from  petroleum  products ;  and  upon  this 
insulating  compound  and  many  other  features  of 
cable  manufacture,  he  promptly  secured  patents,  both 
in  the  United  States  and  in  all  important  foreign 
countries. 

Although  there  was  no  demand  or  market  for 
underground  cables  in  this  country  when  Mr.  Waring 
founded  his  company,  and  although  for  a  number 
of  years  thereafter  he  had  to  contend  with  the  op- 
position of  the  operating  electrical  companies,  to 
which  he  must  look  for  business,  he  nevertheless 
courageously  and  unstintedly  spent  his  time  and 
money  in  perfecting  his  cable  system  and  its  manu- 
facture, and  he  lived  to  see  the  day  when  his  com- 
pany was  firmly  established  in  the  business  and  its 
products  considered  an  indispensable  necessity. 

In  1887  M'r.  Waring  went  to  England  and  founded 
the   Fowler-Waring   Cables   Company,   Ltd.,   for  the 
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manufacture  of  cables  of  the  same  type  as  were 
made  by  his  American  company.  After  remaining 
in  London  until  1890,  he  spent  about  two  years  in 
France,  principally  in  Paris,  and  then  returned  to 
Pittsburg  in  1893.  He  then  interested  himself  in 
the  Susquehanna  Water  Power  Company,  a  project 
mtendcd  to  utilize  the  waters  of  the  Susquehanna 
iMver  for  electric  power,  but  about  five  vears  a<»o 
he  was  obliged  to  retire  from  active  business  on 
account  of  failing  health,  and  had  since  then  re- 
sided at  Elmira,  N,   Y. 

Mr.  Waring  was  a  member  of  the  American  Insti- 
tute ot  Electrical  Engineers  for  a  number  of  years 
For  many  years  he  was  a  trustee  of  the  Western 
University  of  Pennsylvania,  a  director  of  the  Mor- 
ganza  Reform  School  of  Western  Pennsylvania  and 
a  trustee  of  the  First  Presbyterian  Church  of  Pitts- 
burg. He  was  a  broad-minded  man,  of  liberal  at- 
tainments, kind-hearted  and  responsive  to  the  ap- 
peals of  worthy  enterprises,  many  of  which  have 
reckoned  him  among  their  benefactors.  He  is  sur- 
vived by  his  wife,  his  son,  Tracy  D.  Waring  (assist- 
ant superintendent  of  the  Perth  Amboy  cable  works 
of  the  Standard  Underground  Cable  Company),  and 
daughter,  Mrs.  James  Robinson,  his  brothers  O  T 
Waring  of  the  Standard  Oil  Company,  and  E  j' 
Waring  of  the  Standard  Underground'  Cable  Com- 
pany, and  his  sister,  Malvina  Waring   of  Plainfield, 

The  funeral  services,  held  in  the  chapel  of  the 
Third  Presbyterian  Church  in  Pittsburg,  on  Thurs- 
day, August  25th,  were  largely  attended  by  his 
former  friends  and  acquaintances,  and  the  remains 
were  interred  m  the  family  lot  in  Allegheny  Ceme- 
tery. 
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^^,^Pf,?-'i^'^  Principles  and  Pr^^ctice.  Bv  George 
W.  Wilder.  Madison,  Wis. :  The  Cantwell  Print- 
ing Company.  1904.  Pp.  (5%  by  7V.  inches) 
445,  with  373  illustrations.  Price,  $2. 
Telephone  engineering  is  now,  and  rightly  recog- 
nized in  the  electrical  field  as  one  of  those  branchls 
requiring  not  merely  a  good  practical  working  knowl- 
edge of  the  apparatus,  but  also  much  theoretical  and 
engineering  ability  of  a  higher  order.  To  cover  both 
the  theoretical  and  practical  sides  of  this  subject  in 
one  volunie  is  a  difficult  task,  in  view  of  the  enormous 
growth  of  the  telephone  business  within  the  last 
decade.  How  often  the  question  is  asked,  "Where' 
can  1  get  a  book  on  telephone  practice  which  will 
cover  the  field  both  of  exchange  and  line  work'" 
Untorhinately,  there  are  not  many  such,  and  a  work 
such  as  the  author  now  presents  will  receive  a  heartv 
welcome.  The  purpose  of  the  book,  as  stated  in 
the  preface,  is  to  give  "An  exposition  of  the  funda- 
mental principles  of  telephony  and  their  application 
to  telephone  apparatus  as  desi.gned,  manufactured 
and  operated  today."  The  subject  matter  is  di- 
™«°  jnfo  four  sections:  "Fundamental  Ideas," 
telephone  Apparatus,"  "Systems  of  Communica- 
tion,   and    Construction  and  Communication  " 

Principles  of  physics  and  electricity  underlyino-  the 
construction  and  operation  of  telephone  apparatus 
are  taken  up  in  the  first  section,  the  author's  exten- 
sive expenence  as  a  teacher  of  these  subiects  enabling 
him  to  ernbody  in  a  few  chapters  such  of  those  ele- 
mentary ideas  as  are  necessary  for  a  good  under- 
standing of  the  principles  of  operation  and  at  the 
sanie  time  not  giving  a  mass  of  unnecessary  detail 
to  destroy  the  worth  of  the  book  as  a  practical  work 
of  reference.  The  chapters  under  the  heads  of  "Tele- 
phone Apparatus"  and  "Systems  of  Communication" 
are  an  exposition  of  modern  telephone  apparatus 
and_  Its  working,  two  of  special  merit  bein<»  "Se- 
lective Party  Lines"  and  "Switchboard  Circuits" 
Under  Construction  and  Equipment"  the  subjects 
of  hne  construction,  lightning  protection  and  testin- 
are  discussed.  The  excellent  illustrations  are  a  fea° 
tiire  of  the  book,  the  diagrams  of  connections  espe- 
cially being  strong  and  well  defined.  The  work  de- 
serves praise  as  a  valuable  addition  to  technical  lit- 
erature. 


Sleeping  Cars  on  Electric  Railways. 

Sleeping  cars  on  trolley  roads  in  Ohio  are  at 
last  a  reality,  the  first  one  having  been  placed  in 
service  on  the  Columbus,  Newark  and  Zanesville 
line  last  week.  This  is  a  Holland  combined  parlor 
and  sleeping  car,  and  during  the  tiay  w-ill  accommo- 
date 24  people,  the  seats  being  handsome  parlor-car 
chairs.  ^  At  night  the  car  can  be  made  up  into  berths 
that  will  accommodate  20  people.  There  are  five 
lower  and  five  upper  berths  on  each  side  of  the 
car.  Wooden  curtains  brought  up  through  the  floor 
divide  the  space  into  staterooms.  Each  room  has 
three  electric  lights  and  there  is  ample  space  be- 
tween the  sides  and  the  beds  for  dressing.  A  ladies' 
toilet  room  is  located  at  one  end  of  the  car  and  a 
gentleman's  room  at  the  other.  The  car  has  a  num- 
ber of  floorings  and  the  spaces  between  are  packed 
with  mineral  wool  to  prevent  the  noise  of  wheels 
and  motors  reaching  the  occupants.  Four  150-horse- 
power  motors  supply  the  power.  The  crew  of  the 
car  will  consist  of  a  motorman,  conductor  and 
porter. 
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Turner  Brass  Works  Enlarge. 

It  is  announced  that  the  Turner  Brass  Works, 
Franklin  and  Michigan  Streets,  Chicago,  have  pur- 
chased from  the  \\'hite  Manufacturing  Company  that 
portion  of  its  business  pertaining  to  blow  torches, 
furnaces,  brazers.  ovens,  etc.,  together  wiih  the  trade- 
mark "Hot  Blast"  and  all  of  the  patents  under  which 
these  goods  have  been  manufactured.  This  large 
and  well-known  line,  added  to  the  torches  and 
brazers  already  manufactured  by  the  Turner  Brass 
Works,  places  this  progressive  firm  well  in  the  lead 
among  torch  manufacturers.     This  company  was  the 


FACTORY    OF    TURNER    BRASS    WORKS. 

pioneer  in  the  manufacture  of  mechanical-heat  ap- 
pliances, which  branch  of  business  has  been  carried 
on  in  connection  with  the  manufacture  of  a  number 
of  other  specialties,  and  it  is  said  that  fully  30  years 
ago  it  was  among  the  first  to  manufacture  a  line 
of  gasoline  torches.  The  Old  Reliable  gasoline 
torches  were  introduced  in  the  early  days,  when 
blow  torches  were  little  known,  and  readily 
met  with  favor  among  mechanics,  in  preference  to 
other  appliances,  and  are  still  regarded  as  excellent 
tools.  In  the  palmy  bic\-cle  days  the  straight  Turner 
gasoline  brazing  forge  was  exhibited  as  the  first  of 
its  kind  and  considered  a  marvel  for  brazing  bicycle 
frames  and  other  similar  work.  These  specialties 
met  with  great  favor. 

A  radical  improvement  in  torch  construction  was 
then  brought  out  by  the  company,  involving  new 
ideas,  and  a  line  of  torches  introduced  to  the  trade 
fitted  with  "double-jet"'  burners.  The  construction 
of  these  burners  involved  scientific  principles,  by 
the  application  of  which  the  heat  is  more  than 
doubled.  In  the  Turner  double-jet  burners  the  sup- 
ply of  air  and  gas  admitted  into  the  combustion 
chamber  of  the  burner  is  regulated  independently,  by 
means  of  two  valves,  and  injected  into  the  burner 
in  two  jets,  so  that  a  perfect  mixture  is  secured, 
producing  perfect  combustion,  and,  as  a  result,  the 
maximum  degree  of  heat  is  obtained  from  the  fuel. 
An   illustration    shows   how   burners   are   tested. 

In  order  to  meet  the  special  requirements  of  jewel- 
ers, opticians,  lead  burners   and  others  for  a  clean, 


TESTING    GASOLINE    TORCHES. 

non-oxidizing  needle  flame  of  high  temperature  suit- 
able for  fine  soldering  and  similar  work,  this  firm 
has  recently  applied  the  "double-jet"  principle  of 
construction  to  the  use  of  wood  alcohol  as  a  fuel. 
This  line  of  high-grade  appliances  has  formed  the 
foundation  of  the  Turner  Brass  Works  torch 
business  and  has  been  added  to  from  time  to 
time  to  meet  the  requirements  of  the  mechanical 
public,  until  a  variety  of  over  80  torches,  fire  pots 
and  brazers  are  now  manufactured  under  one  roof. 
Their  six-stor>-  factory  covers  one-quarter  of  a 
block  and  is  equipped  with  the  latest  types  of  im- 
proved machinery  and  special  facilities  for  ihc  man- 
ufacture of  nicclianical-iieat   appliances. 


Gas-engine  Unit  for  Private  Lighting 
Plants. 

The  economy  of  fuel  used  and  the  simplicity  o£ 
operating  gas  engines  make  them  desirable  for  pri- 
vate-lighting plants,  providing  certain  difficulties  are 
overcome.  Gas  engines  built  in  small  sizes  for  driv- 
ing dynamos  satisfactorily  must  fulfill  several  ven' 
important  requirements.  The  voltage  regulation  is 
the  most  important,  as  more  than  two-per  cent,  va- 
riation in  the  voltage  will  show  in  the  light,  which 
makes  it  not  only  undesirable,  but  the  life  of  the 
incandescent  lamp  depends  largely  upon  a  steady 
voltage.  In  large  engines  any  variation  in  the  volt- 
age is  readily  overcome,  as  the  inertia  of  the  heavy 
llywheels  keeps  the  motion  steady  from  one  impulse 
to  the  next,  but  in  small  gas  engines  it  is  a  differ- 
ent matter,  as  the  efficiency  of  an  engine  depends 
largely  on  having  flywheels  the  right  proportion.  If 
they  are  too  large  they  not  only  lessen  the  effi- 
ciency but  also  the  life  of  the  engine. 

Illustrated  herewith  is  a  gas-engine  unit  for  a 
small  lighting  plant,  which  is  being  exploited  by 
the  Ideal  Electric  and  Manufacturing  Company  of 
Mansfield,  Ohio.  The  unit  consists  of  a  National 
Engineering  Company  gas  engine  direct  connected 
to  an  Ideal  generator. 

The  engine  is  designed  especially  to  meet 
the  requirements  in  every  respect.  On  a 
varying  load  it  will  regulate  within  two  per 
cent.,  and  on  a  steady  load  within  less 
than  one-half  of  one  per  cent.  The  space 
occupied  by  the  engine  and  dynamo  is  40 
by  78  inches,  which  makes  it  very  desirable 
where  economy  of  space  is  necessar>'.  Nat- 
ural gas,  manufactured  gas.  or  gasoline 
can  be  used  as  fuel.  The  base  can  be  di- 
vided at  the  shaft  line  and  by  removing 
eight  bolts  the  entire  top  of  the  engine  can 
be  raised  up  without  removing  the  cylinder 
heads,  valves,  igniters  or  flywheels.  This 
gives  free  access  to  the  bearings  when  il 
becomes  necessary  to  replace  them.  There 
are  three  bearings,  all  of  which  are  adjust- 
able. The  cylinder  heads,  valves  or  ig-  ^^ 
niters  can  each  be  removed  separately  with- 
out disturbing  any  other  part  of  the  engine. 

The  cylinders  are  constructed  of  a  special  grade 
of  semi-steel,  thus  securing  a  close-grained,  hard 
casting.  The  pistons  are  long  and  are  provided  with 
improved  oil  rings,  which  give  perfect  lubrication 
and  at  the  same  time  prevent  oil  working  past  the 
piston.  The  mixing  chamber  valves  and  igniters 
are  all  in  the  same  casting  and  free  access  to  any 
of  them  is  had  by  removing  a  cap.  Valve  seats  arc 
separate  from  the  valve-chest  casting  and  can  easily 


\'-end  rings  are  used  of  the  best  mica,  formed  under 
hydraulic  pressure,  accurately  gauged  to  give  a  per- 
fect fit.  The  bnishes  operate  through  a  milled 
trough  of  solid  brass  on  the  face  of  the  brush- 
holder.  They  are  of  copper-coated  composition 
carbon-graphite.  The  brush  holders  are  adjustably 
mounted  on  heavy  stems  supported  by  quadrants 
and  set  at  the  proper  point  of  sparkless  commuta- 
tion at  which  they  are  locked  in  position,  no  further 
adjustment  being  necessary,  as  the  machines  are 
sparkless  between  no  load  and  50-per  cent,  overload 
and  without  serious  or  injurious  sparking  at  lOO-per 
cent,  overload  momentarily. 


WORLD'S  FAIR  EXHIBITS. 


Northern    Electrical     Manufacturing 
Company. 

The  accompanying  illustration  shows  the  exhibit  of 
the  Northern  Electrical  Manufacturing  Company  at 
the  exposition.  The  exhibit  is  made  up  of  various 
types  of  motors  and  applications  to  machine-tool 
drive.  It  is  located  in  the  center  of  the  west  side 
of   the    Palace   of   Electricity,   section    14.   and   is   in 


IIBIT    OF    NORTHERN    ELECTRICAL    MANUFACTURING    COM- 
PANY   AT    THE    EXPOSITION. 

charge  of  Mr.  F.  S.  Culver.  While  essentially  ft 
is  devoted  to  Northern  products,  it  has  the  added 
interest  of  containing  many  types  of  machine  tools 
which  are  adapted  to  motor  drive. 

In  a  neat  little  booklet  which  the  company  has 
issued,  entitled  "Points  of  Interest,  Louisiana  Pur- 
chase Exposition,  St.  Louis,  1904,"  are  mentioned 
various  types  of  Northern  apparatus  which  are  to 
be  found  in  the  exhibit  and  also  in  other  buildings 
driving  machinery  of  various  kinds.  The  booklet 
W'ill  be  sent  to  friends  of  the  company  upon  request. 
Another  neat  method  of  advertising  adopted  by  the 
compan}'  is  a  small  colored  map  of  the  fair  grounds. 
5V-2  by  eight  inches,  giving  the  dimensions  of  the 
principal  buildings  and  some  general  facts  about  the 
exposition. 


GAS-ENGINE    UNIT    FOR    PRIVATE    LIGHTING    PLANTS. 

be  replaced  in  case  of  wear.  The  igniters  are  the 
"make-and-break"  type  and  are  located  where  the 
incoming  charge  tends  to  cool  them  and  the  exhaust 
to  keep  them  clean. 

An  entirely  new  design  of  governor  is  used.  The 
general  make-up  is  the  well-known  flyball,  but  the 
action  of  the  weights  not  only  moves  with  the  cen- 
trifugal force,  but  the  entire  governor  is  arranged 
to  "float"  against  the  force  of  gravity,  and  thus  a 
very  slight  change  in  speed  imparts  a  large  move- 
ment to  the  valves  in  the  mixing  chamber. 

As  will  be  noted  in  the  picture,  the  generator  is 
built  on  compact  and  substantial  lines.  The  magnet 
frame  is  made  of  cast  iron  of  the  highest  permeabil- 
ity, cast  round  to  insure  the  shortest  magnetic  cir- 
cuit possible.  Feet  are  cast  on  the  frame  for  bolt- 
ing to  a  sliding  base  or  bed-plate. 

Magnet  poles  are  of  forged  steel  of "  circular 
cross-section,  cast  welded  into  the  magnet  frame. 
thus  insuring  a  perfect  magnetic  joint.  The  use  of 
a  round  pole  facilitates  repairs  in  rewinding  or  re- 
placing damaged  coils.  The  blocks  are  machined 
in  such  a  manner  as  to  insure  a  cast  welded  joint 
and  to  prevent  the  blocks  from  becoming  loose  after 
the  frame  has  been  cast.  They  are  also  turned  down 
f-^r  the  reception  of  cast-iron  shoes.  These  shoes 
priitect  and  support  the  field  winding.  The  effect 
of  the  cast-iron  shoes  is  to  reduce  the  density  of 
the  magnetic  flux  where  it  enters  the  armature  and 
to  break  up  the  distortion  of  the  fields. 

Armature  coils  and  slots  are  independently  insu- 
lated. The  cores  are  made  from  thin  disks  of  spe- 
cial double-annealed  electrical-quality  steel  sheets. 
These  sheets  are  put  through  a  process  of  oxidiza- 
tion, which  prevents  the  flow  of  eddy  currents,  and 
consequent  core  losses. 

The    commutator    is    rigidly    cnnstructi-d.       Si-lid 


Electric  Storage  Battery  Company. 

In  section  20  of  the  Palace  of  Electricity,  at  the 
Louisiana  Purchase  Exposition,  is  located  the  exhibit 
of  the  Electric  Storage  Battery  Company  of  Phila- 
delphia. This  is  said  to  be  the  largest,  most  com- 
prehensive and  instructive  exhibit  ever  made  of 
storage  batteries  and  apparatus  used  in  connection 
with  battery  installations.  A  visit  to  this  display 
will  be  of  great  interest  to  electrical  engineers.  The 
accompanying  picture  is  a  general  view  of  the  exhibit. 

One  of  the  prominent  features  is  a  large  map  of 
the  United  States,  about  30  by  45  feet,  on  which  is 
indicated,  by  means  of  colored  "jewels,"  the  location 
and  character  of  the  various  installations  of  the 
Chloride  accumulator.  The  exhibit  includes  a  model 
battery  house,  in  which  is  installed  a  model  regu- 
lating railway  battery,  operating  on  a  variable  load. 
Five  standard  marble  switchboard  panels  are  shown, 
including  the  panels  for  controlling  the  model-rail- 
way battery.  The  other  panels  are  an  Edison  cen- 
tral-station three-wire  panel,  panels  for  regulating 
-combined  lighting  and  power  loads,  railway  feeder 
panels  and  panels  for  regulating  railway  power- 
house loads.  Two  motor-driven  boosters  are  also 
shown,  the  smaller  being  used  in  connection  with 
the  model  battery,  and  the  larger  a  standard  100- 
kilowatt   railway   regulating  booster. 

Among  the  types  of  Chloride  accumulators  are 
three  cells  with  a  discharge  capacity  of  4,800  am- 
peres for  one  hour,  six  cells  type  G-77,  capacity 
3,000  amperes  for  one  hour,  and  type  G-17  and  F-17 
cells,  all  being  in  standard  lead-lined  wooden  tanks. 

Smaller  cells  are  shown  in  glass  jars  and  in  rubber 
jars  for  train  lighting  and  yacht  lighting.  There  is 
also  shown  a  very  complete  set  of  Exide  cells  for 
automobiles,  and  Exide  sparking  sets  for  gas  and 
gasoline-engine  ignition.  The  Exide  exhibit  includes 
a  large  easel,  showing  in'  detail  the  various  com- 
ponent parts  of  the  Exide  battery. 

At  one  end  of  the  space  is  a  group  of  three  large 
end-cell  switches,  operating  from  the  Edison  three- 
wire  panel.  Each  of  these  switches  is  of  2.000-am- 
pere  capacity  and  is  motor-driven,  with  electrical  in- 
dicators. These  end-cell  switches  are  in  actual 
operation  and  arc  so  arranged  that  each  switch  may 
lie  driven  by  its  own  motor,  or  by  means  of  clutches 
any  two  or  all  may  be  driven  by  any  one  motor. 
Clutches  and  hand  wheels  are  also  provided,  whereby 
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the   motors    may    be    thrown    out    of   gear    and    tlie 
switches  operated  by  hand. 

The  model  batten',  with  its  booster  and  switch- 
board, forms  a  very  interesting  working  exhibit.  The 
battery  is  of  type  E-15,  in  lead-lined  wooden  tanks, 
and  is  mounted  on  white  enamel  brick  tiers.  The 
batter^'  is  in  every  particular  an  exact  model  in 
miniature  of  the  larger  railway  installations,  and  is 
insulated  from  the  brick  piers  by  means  of  standard 


pressing  on  architects,  the  trade  and  the  public  in 
general  the  fact  that  Holophane  glassware  is  a  sys- 
tem of  illuminators,  or  optical  lighting  appliances, 
and  not  merely  a  new  sort  of  globe  or  reflector. 

The  magnificent  new  Astor  Hotel,  which  is  near- 
ing  completion,  at  the  corner  of  Broad\\ay  and 
Forty-fifth  Street,  New  York  city,  recently  replaced 
over  2.000  ordinary  glass  globes  and  reflectors  with 
Holophane    globes    and    reflectors.      This    was    only 
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double  insulation,  consisting  of  vitrified  bricks,  then 
glass  insulators,  then  prepared-wood  stringers  and 
another  set  of  glass  insulators. 

On  the  switchboard  controlling  the  model  battery 
are  the  necessar}-  batter>'  and  booster  switches  and 
automatic  circuit-breakers,  with  their  interlocking 
devices,  a  Bristol  recording  voltmeter  and  the  Wes- 
ton instruments,  consisting  of  voltmeter,  the  o-center 
battery  ammeter,  the  generator  ammeter  and  the 
total-load  ammeter.  The  conditions  under  which  the 
model  batter\-  operates  are  exactly  similar  to  street- 
railway  conditions.  The  generator  delivers  the  av- 
erage current  required,  and  as  a  heavy  external  load 
is  thrown  on  the  system,  the  battery  assumes  the 
load,  the  needle  of  the  generator  ammeter  remaining 
almost  stationary.  As  the  load  is  thrown  off  the 
batterj'  automatically  charges.  The  external  load  is 
caused  by  starting  up  the  lOO-kilowatt  booster  and 
by  throwing  on  a  bank  of  So,  loo-candlepower  lamps. 
As  an  example  of  how  well  the  battery  regulates 
the  load,  it  may  be  stated  that  the  direct-current 
circuit  supplying  power  to  the  exhibit  is  limited  to 
ICO  amperes.  With  the  battery  regulating,  a  load 
of  300  amperes  is  thrown  on  the  system,  causing  a 
drop  in  the  lighting  or  generator  circuit  of  less  than 
one  volt  in  no,  and  a  rise  in  current  in  the  line,  or 
generator  circuits,  of  less  than  jVz  per  cent,  of  the 
total  load.  The  action  of  the  battery  is  automatically 
controlled  by  the  small  booster  and  its  carbon  reg- 
ulator. 


done  after  the  management  had  carefully  exam- 
ined the  relative  illuminating  merits  of  Holophane 
glassware  as  against  the  ordinary  glassware. 

The  globes  that  were  taken  out  of  the  Astor  Hotel 
were  of  the  best  quality  of  ground  glass.  Some  of 
these  were  used  upright  and  others  pendant.  Where 
these  globes  were  used  upright  they  were  replaced 
by  Holophane  globes ;  where  they  were  used  pend- 
ant they  were  replaced  by  Holophane  reflectors 
(known  as  pagodas).  Comparing  the  Holophane 
globe  used  as  with  the  ground  glass  the  following 


results  of  tests  made  by  the  New  York  Electrical 
Testing  Laboratories,  comparing  the  Holophane  re- 
flector and  the  ground-glass  shade  taken  out  of  the 
Astor  Hotel: 

Lamp  Lamp 

with  Ground  with  Holo- 
Angles.            Lamp  Alone.         Glass  Shade.        phane  Reflector. 
0°     (end    on).,.   6.9                        12.1  5S.0 

15^    7-5  12.S  45.4 

30°    9-6  14-3  26.5 

45°    12.0  15.S  20.6 

60°     14.3  14. o  16.6 

It  is  quite  apparent  from  studying  the  results  of 
these  tests  that  the  use  of  Holophane  glassware, 
either  in  the  shape  of  globes  or  reflectors,  enables 
at  least  twice  the  useful  illumination  to  be  obtained 
that  is  obtainable  with  the  ordinary  or  unscientific 
glassware  now  in  general  use. 

After  careful  tests,  covering  in  some  cases  over  a 
year  and  made  in  the  laboratories  of  the  leading 
lamp  manufacturers  of  this  country,  the  following 
lamp  manufacturers  not  only  endorse  the  scientific 
merits  of  Holophane  glassware  but  have  decided 
to  use  exclusively  the  prism  globes  and  reflectors 
made  by  the  Holophane  Glass  Company :  General 
Electric  Company;  Bryan-Marsh  Company;  Colum- 
bia Incandescent  Lamp  Company;  Western  Electric 
Company;  Buckeye  Electric  Company:  Fostoria  In- 
candescent Lamp  Company;  Shelby  Electric  Com- 
pany: Sunbeam  Incandescent  Lamp  Company  of 
Canada.  Ltd. ;  Independent  Incandescent  Lamp  Com- 
pany;  Warren  Electric  and  Specialty  Company;  Co- 
lonial Electric  Company :  New  York  and  Ohio  Com- 
pany; Brilliant  Electric  Company. 

It  is  also  said  that  the  Allgemeine  Electricitats 
Geschellschaft  of  Berlin  is  now  negotiating  for  the 
sole  rights  of  handling  the  output  of  Holophane 
glass  in  Germany. 

Two-hundred-mile  Transmission. 

A  reader  of  the  Western  Electrician  in  El  Paso, 
Tex.,  wishes  to  know  if  there  is  in  operation  or 
under  construction  a  high-tension  transmission  line 
200  miles  in  length  or  over,  and  if  so,  whether  it  is 
good  practice  and  what  voltage  is  necessary. 

The  operation  of  high-tension  lines  is  now  con- 
sidered practical  for  distances  as  high  as  200  miles 
and  even  more,  as  is  shown  by  the  system  of  the 
Consolidated  Gas  and  Electric  Company  (San  Fran- 
cisco) in  California,  where  there  is  a  transmission 
of  232  miles,  the  voltage  being  60,000. 


Niagara-Toronto   Power  Transmission. 

The  Toronto  and  Niagara  Power  Company  has 
purchased  a  right-of-way  for  a  power-transmission 
line  between  Niagara  Falls,  Ont.,  and  Toronto, 
Ont.  The  length  is  86  miles,  while  it  is  80  feet 
wide,  which  width  is  sufficient  to  accommodate  the 
tracks  of  the  proposed  Toronto  and  Hamilton  Elec- 
tric  Railway    Company   and   also   the   pole   line   for 


Holophane  Glass  Company. 

The  Holophane  Glass  Company's  exhibit  in  the 
Electricitj-  Building  at  St.  Louis  is  among  the  hand- 
somest on  the  fair  grounds,  and  when  lighted  up  at 
night  forms  a  bright  and  most  attractive  center  in 
the  Electricity  Building,  owing  to  the  fact  that  be- 
tween 1.200  and  1.500  incandescent  lamps  of  various 
colors  are  employed  for  lighting  the  outside  of  the 
exhibit.  The  accompanying  illustration  is  a  view 
of  the  exhibit  at  night. 

The  interior  of  the  Holophane  building  ^s  divided 
into  three  large  rooms.  The  center  one  is  fitted  up 
as  a  handsomely  furnished  dining  room,  the  ceilings 
and  walls  being  of  paneled  oak.  The  main  room 
is  divided  into  two  halves  by  a  large  curtain.  Each 
side  of  the  room  has  an  equal  number  of  electric 
lamps  of  equal  power,  placed  on  similar  fixtures.  The 
only  diff'erence  in  illumination  is  caused  by  the  fact 
that  one-half  of  the  room  uses  Holophane  glass 
globes  over  the  lamps,  while  the  other  half  uses 
ordinan-  glass  globes,  such  as  ground  and  opaline 
glass.  The  diff^erence  in  illuminating  results  will  be 
of  interest  to  even,-  electrical  engineer  interested  in 
light  and  illuminating  problems  who  may  visit  the 
fair. 

The  two  other  rooms  are  also  fitted  up  as  demon- 
strating rooms,  but  are  divided  into  many  _  small 
divisions  intended  to  demonstrate  the  merits  of 
Holophane  globes  as  against  different  sorts  of  glass 
globes.  The  Holophane  Glass  Company's^  exhibit 
represents  an  outlay  of  over  S25.000.  and  this  whole 
exhibit  was  given  with  the   direct  intention  of  im- 


HOLOPHANE  GLASS  COMPANY  S  BOOTH  AT  NIGHT. 

results  were  obtained  by  the  New  York  Electrical  power  transmission.  The  cables  will  be  strung  on 
Testing  Laboratories :  steel  towers.  The  company  is  erecting  a  trans- 
Angles.  .  Lamp  Alone.  Ground  Shide.  HolopSie  Gk)be.  former  station  at  the  head  of  St.  George  Street,  To- 
o*  (end  on)...  r.7  3-3  9-6  ronto,  while  another  transformer  station  will  be 
30°  ;;;;;;;;;;;;  sii  7%  13J  erected  on  Yonge  Street,  Toronto.  Cable  towers  have 
45;^    1^-2                     9-4                       12.8  already  been  erected  from  the  George  Street  station 

60^      14.5  "-3  13-0  ,  -r^  ,  V       1  11-  -11      1  U     Ml. 

^,  ■         1.  ^  i.L  J    T  u  J  as    far  as   Davenport.     A   branch   hue  will    he  built 

The   comparison  between   the   ground-glass   shade  ''^    ■    _  ,.    ^      ^^  ^^        ^         ,  ,.  -  f  .1/ 

used  as  a  pendant  and  the  Holophane   (Pagoda)   re-  from  Tslmgton  to  New  Toronto,  a   distance  of  3^2 

flector    is    still    more    marked.     The    following     arc  miles. 
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Use    of    Instruments    in    Telephone 
Testing. 

A  sut>scribcr  of  the  Western  Electrician  in  tlic 
state  of  Washington  desires  to  know  how  to  use  a 
voltmeter,  ammeter  and  galvanometer  for  testing 
trouble  in  telephone  lines,  both  local  and  loll,  and 
what  additional  apparatus  may  be  needed  to  use 
any  of  the  three. 

The  questioner  does  not  state  the  kind  of  gal- 
vanometer that  he  has  available,  nor  docs  he  par- 
ticularize the  scale  readings  of  the  ammeter  and 
the  voltmeter.  Briefly,  however,  the  voltmeter  may 
be  used  to  measure  the  insulation  resistance  of  wires 
by  the  simple  addilioTi  to  the  voltmeter  equipment 
of  a  source  of  current  having  at  least  no  volts 
difference  of  potential.  With  the  battery  or  other 
source  of  current  supplied  and  a  voltmeter  having 
two  scale  readings,  say.  a  150-volt  scale  and  a  15- 
volt  scale,  and  the  resistance  of  the  150-volt  coil 
Iwing  assumed  to  stand  at,  say,  17.300  ohms,  while 
the  15-volt  scale  measures  1,730  ohms,  the  tests 
usually  accomplished  with  this  class  of  apparatus 
may  he  performed. 

.Before  proceeding  with  the  description  of  the 
tests,  it  will  be  well  to  ascertain  how  high  a  resist- 
ance may  be  measured  with  the  voltmeter  by  ob- 
serving the  smallest  readable  deflections.  While  it 
is  po.ssiblc  to  read  smaller  than  o.i  of  a  volt  on  the 
150-volt  scale,  the  o.i-viilt  reading  should  be  taken 
as  a  basis.  Upon  connecting  the  voltmeter  in  series 
with  the  no-volt  lattery  and  obtaining  a  deflection 
of  o.i  volt,  this  low  reading  represents  the  fall  of 
potential  over  its  own  resistance  and  will  bear 
the  same  ratio  to  the  no  volts  as  the  resistance  of 
the  voltmeter  bears  to  the  total  resistance  of  the 
circuit  being  measured,  plus  the  resistance  of  the 
voltmeter.    Thus,  we  have  the  following; 


''H^~') 


which,  carried  out.  gives  an  insulation  resistance  of 
19,012,700  ohms,  it  being  through  this  resistance  that 
the  o.i-volt  deflection  from  the  no-volt  battery  was 
secured. 

It  will  be  observed  that  in  order  to  make  the 
insulation-resistance  measurements  with  a  voltmeter 
and  battery,  it  is  required  to  determine,  first,  the 
voltage  of  the  battery;  second,  the  resistance  of  the 
voltmeter :  third,  the  deflection  of  the  voltmeter 
through  the  resistance  to  be  measured.  Then,  when 
the  no-volt  battery  is  used  and  a  deflection  of  five 
'.olts  on  the  15-voU  scale  is  obtained,  the  five 
volts'  deflection  is  first  subtracted  from  the  no 
volts  original  p':)tential,  which  gives  105  volts. 
Noting  that  the  resistance  of  the  low-reading  scale 
is  1,730  ohms,  the  proposition  may  be  placed  as  fol- 
low^s :     Insulation  resistance 

/no  \ 

_•=  1,730  ( I    )  =  36.330    ohms. 

It  will  be  observed  that  an  insulation  resistance 
of  36,330  ohms  is  obtained.  It  is  further  to  be  un- 
derstood that  after  the  insulation-resistance  figure 
has  been  arrived  at  for  a  certain  length  of  con- 
ductor, the  term  of  insulation  resistance  must  be 
expressed  in  a  definite  number  of  ohms  per  mile. 
Thus,  when  a  cable  two  miles  long  is  measured,  and 
it  is  found  tliat  a  two-pair  conductor  gives  an  in- 
sulation resistance  of  500  megohms,  this  figure  is 
then  reduced  to  a  mile  basis  by  multiplying  the 
500  megohms  by  two,  which  gives  an  absolute  in- 
sulation resistance  of  i.ooo  megohms  per  mile.  It 
may  further  be  menlioncd  that  in  making  tests  the 
high-reading  scale  should  always  be  used  first.  If  a 
deflection  of  less  than  10  or  12  volts  is  obtained 
transfer  the  connections  to  the  lower  scale,  and  it 
will  1)e  possible  to  read  the  deflections  much  closer. 

In  making  measurements  there  are  not  many  uses 
to  which  an  ammeter  may  be  put.  However,  if  a 
Wheatstone  bridge  is  obtainable,  one  of  the  uses 
to  which  the  ammeter  may  be  put  is  to  determine 
the  resistance  of  comparatively  low-resistance  con- 
ductors. This  is  done  by  connecting  the  ammeter 
in  series  with  the  line  to  be  tested  and  a  source 
of  current.  After  observing  the  deflections  of  the 
ammeter  (which  should  have  a  low-reading  scale 
about  oi]c  ampere  clear  across),  and,  noting  the 
exact  voltage  of  the  battery,  the  following  formula 
may   l>e    used    in    arriving   at    the    resistance    of   the 


wire  under  test:     E -=- C  =  R,  or  R  =  - 


E  repre- 


senting the  voltage  of  the  battery.  C  the  current 
passing  through  the  ammeter,  and  R  the  resistance 
of  the  wire  under  test. 

Regarding  the  measurements  which  may  l)e  made 
with  the  galvanometer,  they  are,  in  the  main,  simi- 
lar to  those  made  with  the  voltmeter,  with  the 
difference  that   a  great   deal   inore   expensive   appa- 


ratus will  be  required,  and  in  return  a  much  higher 
degree  of  sensitiveness  will  be  secured.  Briefly,  the 
following  apparatus  will  be  required  in  setting  up 
a  high-resistance  rcflecting-galvanometer  equipment: 
One  reflecting  galvanometer,  together  with  a  grad- 
uated scale;  one  three-coil  shunt  box.  for  connections 
in  parallel  w-ith  the  gahanonieter  coil;  one  ico.ooo- 
ohm  resistance  box,  for  taking  the  galvanometer 
constant,  and  one  testing  key.  In  addition,  a  100- 
volt  source  of  battery  must  be  secured. 

There  are,  however,  few  telephone  exchanges  sup- 
plied with  so  complete  an  equipment.  As  a  rule, 
voltmeter  tests  are  sufticient  for  determining  the 
insulation  resistance,  and.  as  mentioned  above,  in 
lieu  of  a  Wheatstone  bridge  an  ammeter  may  be 
used  ■  in  connection  with  the  voltmeter  for  deter- 
mining conductor   resistance. 

Fig.  I  represents  the  connections  required  to  be 
made  for  making  insulation-resistance  measurements 
with  a  voltmeter,  (E)  representing  the  earth,  (B) 
the  battery,  fV)  the  voltmeter.  (W)  the  line  wire 
and  (L)  the  leakage  from  the  line  wire  to  the  earth. 

Fig.  2  shows  the  method  adopted  for  taking  a 
reading   while    using  a    reflecting   galvanometer,   the 

B  (^ 
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shunt  coils  (S)  being  used  for  reducing  the  de- 
flections of  the  galvanometer.  This  is  necessary, 
owing  to  the  great  sensitiveness  of  this  class  of 
instruments. 

Fig.  3  shows  the  connections  required  to  be  made 
in  taking  a  current  reading,  either  for  the  purpose 
of  measuring  leakage  from  the  conductor  to  earth, 
or.  as  was  explained  above,  for  permitting  the  cal- 
culation  of  conductor  resistances. 


EXTENSIONS   AND    IMPROVEMENTS. 

Workmen  are  busily  engaged  putting  in  a  tele- 
phone exchange  in  Stratton,   Neb. 

The  Craig  Telephone  Company  of  Craig.  Mo.,  has 
increased  its  capital  stock  from  $1,500  to  $10,000. 

The  Memphis  Long-distance  Telephone  Company 
of  Memphis.  Tenn..  has  secured  a  franchise  from  the 
city  of  Holly  Springs,  M"iss.,  for  the  construction 
of  a  telephone  system  in  that  city. 

The  Sunset  Telephone  Company  is  about  to  com- 
mence work  on  the  reconstruction  of  its  system  in 
Nevada,  including  the  lines  between  Reno  and 
Sparks.  New  equipment  is  to  be  used  throughout, 
and  the  improvements  contemplated  will  cost  about 
$30,000. 

According  lo  the  monthly  report  of  instruments 
installed  by  the  Chicago  Telephone  Company,  the 
net  gain  in  instruments  for  the  month  of  August 
was  1,018.  The  total  telephones  which  the  company 
now  has  in  service  in  its  system  is  112,648,  a  new - 
high    record. 


TELEPHONE  MEN. 


G.  L.  Sterns  has  been  elected  general  manager  of 
ihe  Enterprise  Telephone  Company  at  Pipestone, 
Minn. 

Jackson  Lurvy.  president  of  the  local  telephone 
company  at  Oakficld.  Wis.,  died  of  apoplexy  at 
Mayvillc,  Wis.,  a  few  days  ago.  He  was  58  years 
of  age,  and  had  gone  to  the  neighboring  town  to 
attend  a  ball  game,  feeling  in  the  best  of  health. 

J.  L.  Grantham,  former  manager  of  the  Michigan 
State  Telephone  Company  at  Mt.  Clemens,  has  been 
appointed  district  foreman  of  that  company.  He  will 
have  charge  of  all  the  construction  and  repairs  for 
the  company  in  his  district,  which  includes  Macomb 
County  and  part  of  St.  Clair. 

The  Michigan  State  Telephone  Company  has  made 
two  important  changes  in  its  Detroit  force.  On 
Septcmher  1st  R.  B.  Watson  took  the  position  of 
local  manager,  succeeding  G.  S.  Johnson,  who  will 
remain  with  the  company  in  another  capacity.  Mr. 
Watson  was  formerly  purcliasing  agent  and  will  be 
succeeded  in  that  capacity  by  E.  C.  Wetmore. 


Telephone   News  from   the   Northwest. 

The  Farmers  and  Citizens'  Mutual  Telephone 
Company  of  Springlield,  Minn.,  has  contracted  for 
150  instruments  from  the  Swedish-American  Tele- 
phone Company. 

The  Badger  Telephone  and  Telegraph  Company 
announces  that  it  has  a  right-of-way  for  a  long-dis- 
tance line  from  Racine,  Wis.,  to  the  Mississippi 
River  near  Monroe. 

The  'Independent  Consolidated  Telephone  Com- 
pany of  Waupaca,  Wis.,  denies  the  rumor  that  the 
Waupaca  exchange  is  to  be  sold  to  the  Bell  com- 
pany. 

a'  telephone  line  is  projected  from  Swiss  through 
Weblake  to  Spooner,  Wis. 

Ivanhoe,  Minn.,  has  granted  a  franchise  lo  the 
Lincoln   County  Telephone   Company. 

Miss  Ina  Lcaguee  of  Crookston,  Minn.,  chief  op- 
erator for  the  Iron  Range  Telephone  Company,  has 
been  appointed  manager  of  the  Northwestern  Tele- 
phone Exchange  Company  at  Inkster,  N.  D. 

The  Minnesota  Central  Telephone  Company  of 
Willmar,  Minn.,  has  amended  its  articles  of  incor- 
poration extending  the  limit  of  indebtedness  to 
$1,000,000.  This  is  preparatory  to  a  general  exten- 
sion of  its  lines. 

The  Albert  Lea  (Minn.)  Telephone  Company  has 
increased  its  capital  stock  from  $10,000  to  $30,000. 

Arrangemcnls  are  being  completed  for  the  ex- 
tension of  a  telephone  line  from  Milaca,  Minn.,  to 
the  south   shore  of  Mille  Lacs  Lake. 

The  Dwelle  Telephone  Company  of  Lake  City, 
Minn.,  has  arranged  for  connection  with  the  Pepin 
and  Union  Telephone  Company,  covering  much  of 
Pierce   and    Pepin   counties,    Wisconsin. 

The  Sioux  City  (Iowa)  Telephone  Company  has 
let  the  contract  for  the  erection  of  its  new  build- 
ings to  the  Payette  Construction  Company  at 
$19,419. 

The  Iowa  Telephone  Company  has  installed  a 
large  new  switchboard  at  Winterset,  Iowa. 

The  Artichoke  and  Correll  (Minn.)  Telephone 
Company  has  been  incorporated  with  a  capital  stock 
nf  $10,000.  Charles  Hanson  heads  the  list  of  stock- 
holders. 

The  Dakota  Central  Telephone  Company  has  been 
incorporated  at  Aberdeen,  S.  D.,  with  an  authorized 
capital  of  $5,000,000.  It  is  proposed  to  merge  a 
number  of  northwestern  lines.  C.  N.  Herried,  gov- 
ernor of  the  state,  is  one  of  the  directors. 

The  Northwestern  Telephone  Exchange  Company 
has  been  refused  a  conduit  franchise  at  Winona, 
Minn. 

The  Twin  City  Telephone  Company's  exchange  at 
Cambridge,  Minn.,  was  struck  by  lightning  and 
burned.  R. 


Ohio  Telephone  Notes. 

The  management  has  planned  to  put  $300,000  pre- 
ferred stock  of  the  Columbus  Citizen's  Telephone 
Company  on  the  market  within  a  few  days.  The 
proceeds  from  this  sale  will  be  used  in  paying  for 
the  improvements  now  being  made  and  the  new 
automatic  switchboard  that  will  be  put  in  the  ex- 
change later.  The  lines  of  the  United  States  Tele- 
phone Company  and  those  of  the  Independents  of 
Indiana  have  been  connected  at  Richmond.  This 
will  give  the  patrons  of  the  Ohio  companies  a  big 
advantage  in  the  western  field.  The  Newcastle 
Telephone  Company  of  Newcastle  has  been  incor- 
porated with  a  capital  stock  of  $3,000  by  J.  W. 
Dillon.  Abraham  Horn,  W.  L.  Berry,  W.  O.  Wilson 
and  W.  S.  Carter. 

The  Tuscarawas  Telephone  Company  of  Boliver, 
which  has  a  capital  stock  of  $2,000,  has  been  incor- 
porated by  Earl  D.  Fisher,  John  W.  Keil  and  others. 

The  Trotwood  Home  Telephone  Company  of 
Trotwood  has  notified  the  secretary  of  state  of  an 
increase  of  capital  stock  from  $10,000  to  $20,000. 

C. 


Southeastern  Telephone  Developments, 

W.  H.  H.  Weaver,  manager  of  the  telephone  ex- 
chancfe  at  Macon,  Ga.,  says  that  when  the  new 
exchange  building  is  completed  the  company  will 
be  able  to  give  a  much  better  service. 

The  Patrick  County  Telephone  Company  of  Vir- 
ginia, with  TOO  miles  of  lines,  has  no  revenues  under 
present  rules  and  new  regulations  will  have  to  be 
drawn  up  by  the  company  before  fees,  rentals,  etc., 
can  be  collected. 

The  Fanners'  and  Business  Men's  Telephone  Com- 
pany has  been  granted  a  franchise  at  Cordcle,  Ga. 
The  .system  will  be  established  as  .soon  as  possible 
and  flat  rates  to  all  farmers  within  five  miles  of  the 
town  will  be  offered. 

A  telephone  line  has  been  built  between  Aber- 
deen   and    Hope    Mills,    N.    C. 

The  Bell  Telephone  Company  is  dismantling  the 
recently  purchased  system  of  tlie  Charlotte  (N.  C) 
Telephone  Company.  L. 


The  steamship  Minnesota,  the  largest  mercantile 
ship  ever  built  in  this  country,  contains  what  is  said 
to  be  the  largest  telephone  system  ever  placed  on  a 
vessel.  A  regular  exchange  system  and  a  separate 
intercommunicating  system  are  installed.  The'  form 
is  of  the  central-energy  type,  every  stateroom  being 
provided  with  a  telephone,  and  also  instruments  in 
nearly  every  other  part  of  the  ship.  The  intercom- 
municating system  contains  it  stations  for  the  use 
of   the   officers    and    engine-room    force. 
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The  Waverly  Telephone  Company  of  Waverly, 
111.,  has  increased  its  capital  from  $35,000  to  $50,000. 

The  Arlington  (Neb.)  Telephone  Company  has 
been  incorporated  to  operate  lines  in  Douglas  County. 
The  capital  stock  is  $10,000. 

Schooler  Bros,  of  Wilburton,  I,  T.,  have  organ- 
ized a  telephone  company  and  will  construct  a  tele- 
phone system,  investing  about  $50,000  in  ihe  enter- 
prise. 

Articles  of  incorporation  have  been  granted  to 
the  Canastota  Telephone  Company,  a  concern  with 
headquarters  at  Canastota,  Madison  County,  N.  Y., 
and  with  a  capital  of  $25,000.  The  incorporating 
directors  are  C.  J.  Wood  and  T.  H.  Ferris  of  Utica 
and  J.  W.  Souter  of  Canastota. 

The  Interstate  Independent  Telephone  Association 
of  America  will  hold  its  next  annual  convention  in 
Chicago,  as  usual.  At  a  meeting  of  the  officers  and 
executive  board  a  few  days  ago  the  time  for  holding 
the  convention  was  fixed  at  December  13th,  14th 
and  15th. 

The  Michigan  State  Telephone  Company  at  Mar- 
shall, Mich.,  has  a  strong  competitor  in  the  Marshall 
Telephone  Company  (Independent).  R.  L.  Trewin 
of  Detroit  has  been  sent  to  Marshall  by  the  Michigan 
company  in  an  effort  to  increase  subscribers.  The 
local  exchange  charges  only  $9  for  residences  and 
$iS  for  business  telephones  per  year. 

The  International  Telephone  Manufacturing  Com- 
pany of  Chicago,  has  recently  installed  a  complete 
telephone  plant  connecting  the  various  towns  in  Cen- 
tral \\isconsin,  and  offices  along  the  lines  of  the 
Green  Bay-Kaukauna  interurban  railway  system  and 
the  Fox  River  Valley  Electric  Railway  and  Power 
Company's  system.  The  telephone  plant  consists  of 
an  International  selt-restoring-drop  switchboard, 
located  at  the  main  offices  of  the  electric  company, 
with  long-distance  bridging  telephones  at  every 
branch  of  the  business.  Extensions  are  also  being 
made  at  the  town  of  Neepawa,  ilanitoba. 

A  collector  for  the  Central  District  and  Printing 
Telephone  Company,  in  opening  the  money  recep- 
tacles of  the  pay  stations  in  four  Allegheny  (Pa.) 
drug  stores  discovered  a  number  of  coins  of  the 
same  design  as  the  ordinarj'  penny,  but  of  the  weight 
and  size  of  a  dime.  He  reported  the  matter  to 
Treasurer  F.  M.  Stevenson,  who  summoned  the 
secret-service  operatives  to  his  assistance.  Exam- 
inations lasting  over  two  days  were  made,  and  it 
was  discovered  that,  instead  of  being  counterfeits, 
the  money  was  nothing  more  or  less  than  copper 
cents  which  had  been  worked  down  to  the  size  of 
dimes.  Chemical  tests  showed  that  the  result  was 
attained  by  immersing  the  coin  in  muriatic  acid  until 
it  was  reduced  to  the  desired  size,  the  operation 
taking  about  40  seconds. 


Gasoline    Motors  for  Steam   Railroads. 

As  a  means  of  counteracting  the  constantly  in- 
creasing competition  of  electric-traction  lines  with 
local  passenger  service  on  steam  roads  and  in  connec- 
tion with  the  announcement  made  some  time  ago  that 
the  Lake  Erie  and  Western  steam  road  had  in  mind 
the  introduction  of  gasoline-motor  cars  on  its  line 
to  Peru,  Ind.,  which  has  as  a  competitor  the  Indi- 
anapolis Northern  Traction  Company,  the  Richmond 
(Ind.)  Sun-Telegram  says  that  Assistant  General 
Superintendent  Boomer  of  the  Lake  Erie  denies  the 
statement,  saying  that  the  company  was  considering 
the  use  of  gasoline  motor  cars,  but  had  not  yet  been 
convinced  of  their  practicability.  If  they  are  proved 
practical,  Mr.  Boomer  says,  the  Lake  Erie  will  doubt- 
less put  them  in  service. 

The  Dunkirk,  Allegheny  Valley  and  Pittsburg  rail- 
road, owned  by  the  New  York  Central,  is  also  said 
to  be  conducting  tests  to  ascertain  the  feasibility  of 
gasoline  motors  in  operating  trains  on  steam  roads. 
If  the  tests  prove  practicable  it  is  hoped  by  this 
means  to  help  further  to  solve  the  problem  of  run- 
ning trains  economically  in  competition  with  electric 
lines,  as  the  "electrification"  of  steam  roads  would 
not  be  necessary. 


Waterwheels  for  Drainage  Canal  Power 
Plant. 

Turbine  waterwheels  capable  of  delivering  53,000 
horsepower  will  be  required  by  the  completed  Drain- 
age Canal  power  plant  of  the  Chicago  Sanitary  Dis- 
trict. The  total  cost  of  this  part  of  the  plant  will  be 
between  $200,000  and  $250,000,  as  estimated  by  Chief 
Engineer  Randolph'.  Bids  are  now  called  for  on 
one-half  of  the  turbine  plant,  the  advertisements 
stating  that  the  turbines  are  to  be  installed  by  Jan- 
uary  I,    1906. 

The  entire  plant  will  consist  of  eight  units  of  six 
w-heels  apiece,  and  three  exciter  units  of  two  wheels 
apiece,  the  total  capacity  being  53,ooo  horsepower. 
As  previously  published,  the  power  '.vhich_  can  be 
developed  at  Lockport  is  about  30,000.  This  figure 
is  for  continuous  service,  however.  At  times  of  peak 
load  or  any  sudden  and  unusual  demand  on  the 
plant  all  the  turbines  will  be  brought  into  play,  and 
the  53,000  horsepower  may  be  developed  for  a  short 
time,  which  w^ould,  however,  soon  pull  the  available 
head  down,  so  that  all  the  wheels  could  not  be 
operated. 


WESTERN     ELECTRICIAN 
Unaccounted-for  Current.' 

Bv    \V.    E.    RiCHARD.S. 

\Vt  are  very  often  satisfied  to  assume  that  our 
station  instruments  are  right,  probably  because  it  is 
quite  difficult  to  make  the  necessary  tests  to  verify 
their  accuracy.  Practice  shows  us  that  it  is  a  satis- 
faction seldom  experienced,  upon  checking  to  find 
them  exact.  We  have  found  that  a  systematic  clean- 
ing and  checking  of  our  station  instruments  every 
30  days  gives  results  that  show  that  they  needed  it. 
Of  course  we  experienced  no  current  loss  at  this 
point,  but  upon  these  instruments  depends,  to  a 
certain  extent,  the  indication  of  losses. 

Then  the  distribution,  while  there  arc  some  losses 
by  bad  insulation,  speaking  of  the  overhead  system, 
the  greater  loss  occurs  from  improper  design.  It  is 
true  that  here  considerable  latitude  must  be  given, 
because  it  is  hardly  possible  to  maintain  a  fixed- 
load  center,  with  its  branches  to  remain  in  the 
same  condition.  Design  for  line  loss  cannot  be 
followed  by  the  usual  formula  entirely,  but  local  con- 
ditions must  be  considered  as  well.  Current  losses 
will  be  considerable  by  reason  of  accidents,  partly 
due  to  improper  maintenance.  To  reduce  the  losses 
at  this  point  to  a  minimum  the  lines  must  be  kept  in 
good  repair  and  a  systematic  overhauling  is  neces- 
sary at  least  every  three  years.  Care  ^nd  judgment 
should  be  exercised  in  distributing  transformers,  as 
many  consumers  as  possible  should  be  fed  from 
as  few  transformers  as  the  condition  will  allow. 
The  copper  loss  of  the  distribution,  if  properly  de- 
signed, will  be  slight  compared  with  total  losses  of 
individual  transformers. 

The  final  leak  in  a  system  and  the  most  important 
01  all  occv.rs  in  the  meter  department.  Excellent 
papers  have  been  written  describing  this  department, 
so  I  will  endeavor  to  keep  to  the  original  subject 
and  speak  of  the  losses  In  a  general  way,  giving 
experience  and  method  of  piactice  that  we  have 
found  useful. 

-Meter  losses  may  be  divided  into  two  parts.  First, 
energy  loss  in  potential  circuit  and  the  series  fields. 
Second,  loss  by  reason  of  meters  being  slow  or 
failing  to  record  loo  per  cent.,  or  the  full  amount 
of  the  energy  passing  through  them. 

The  loss  in  the  meter  potential  circuit  depends 
upon  the  characteristics  of  this  circuit,  which  varies 
in  the  different  types  and  makes  of  meters ;  this 
also  varies  with  the  voltage  and  capacity  of  meters. 
In  the  most  common  type  of  direct-current  wattme- 
ters the  potential  loss  amounts  approximately  from 
35  to  175  kilowatt-hours  per  year,  and  in  the  induc- 
tion type  from  17  to  35  kilowatt-hours  per  year. 
These  losses  are  in  most  cases  going  on  continuously, 
as  meters  are  seldom  cut  out  of  service  during  their 
installation.  The  loss  of  energy  due  to  drop  in 
the  series  field  I  think  can  be  neglected,  especially 
when  the  meters  are  tested  by  the  common  method, 
as,  owing  to  the  connections  of  the  meter  and  instru- 
ments, the  meter  is  calibrated  to  record  this  loss. 
Where  the  meter  is  tested  by  disconnecting  the  poten- 
tial circuit  from  the  series  field,  and  the  series  field 
loaded  by  a  storage  battery,  this  loss  then  falls 
to  the  company,  but  as  meters  are  on  the  peak 
load  but  a  short  time,  and  this  loss  depends  on  the 
load  of  a  meter,  I  think  it  can  be  neglected,  as  in 
a  good  type  of  the  commutator  meter  this  loss  will 
be  one-quarter  to  one-half  of  one  per  cent.,  depend- 
ing on  the  capacity  of  the  meter.  On  sizes  larger 
than  200  lights  this  loss  will  only  be  one-quarter  of 
one  per  cent.  In  some  types  of  small-size  meters  we 
have  found  a  loss  as  high  as  one  per  cent,  on  full 
load,   but   this    is   exceptional. 

Assuming  the  meters  to  run  correctly  when  they  are 
installed,  the  losses  due  to  meters  becoming  slow* 
depends  on  the  type  of  meter,  the  load  on  which  it 
operates  and  the  attention  given  the  meter.  The 
following  data  taken  from  actual  practice  show  the 
important  loss  or  unaccounted-for  current  in  com- 
mutator-type meters  on  residence  lighting: 

Length  of  Service.        1-20.  i-io.            1-4.             1-2.  Full. 

5  months 77%  88.7%  95     %  gS-s^o  99-5% 

8  months 70%  83.5%  92.8%  97-7%  98.5% 

12  months 69%  83.5%  92.8%  97-7%  98.5% 

21  months 63%  82     %  92     %  96.5%  97.8% 

To  a  considerable  extent  the  accuracy  of  the  meter 
on  light  loads  depends  on  the  condition  of  the  jewel. 
as  the  life  of  the  jewel  depends  on  the  number  of 
turns;  some  would  wear  them  out  faster  than  others. 
This  and  other  causes  would  make  individual  meters 
differ  widely  from  the  above. 

Our  practice  is  to  install  meters  of  a  capacity  as 
near  the  burning  load  as  possible.  Even  with  this 
precaution  the  data  show  a  loss  of  12  to  18  per 
cent,  on  one-tenth  load  and  five  to  eight  per  cent, 
on  one-quarter  load.  Between  these  two  points  may 
be  taken  a  greater  per  cent,  of  the  business. 

Data  on  the  performance  of  meters  in  the  busi- 
ness district  show  that  there  Is  considerable  con- 
sumption recorded  in  large  stores  at  one-quarter 
load,  or  less,  of  the  capacity  of  the  meter,  such  as 
basements,  offices  and  corridor  lighting,  etc.  Effort 
should  be  made  to  separately  meter  this  service, 
which  can  nicely  be  done  by  working  with- the  wiring 
conlractor  or  architect  on  new  buildings.  As  is 
usually  the  case,  many  of  our  stores  are  wired  with- 
out this  object  in  view,  and  in  many  cases  it  is  difii- 
cuJt  ir  fbange  th.Mr  system. 

These  losses  In  unaccounted-for  current  can  be  re- 
d'lc^id  to  a  -ninimum  only  I\v  n:i  intelligent  eO'ort  of 

I.  Abstract  of  a  paper  read  before  the  Ohio  Electric  Light  Asso- 
-ciation  at  Sandusky,  on  August  18.  igo4.  The  author  is  connected 
with  the  Toledo  (Ohio)  Railways  and  Light  Company. 
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the  meter  department,  as  upon  tiie  care  and  up-keep 
of  r,ie  meter  d';pends  at  lei?.;  lo  per  cent,  of  the 
earnings  of  the  company.  From  all  records  and 
data  we  have  learned  that  it  is  practical  to  s.-stcniat- 
ic..l.>  clean  and  inspect  llie  i-.ctcrs.  The  interval  of 
such  cleaning  and  inspecti  jn  depends  on  the  capacity 
and  service. 

To  reduce  the  controllable  losses  on  a  meter  sys- 
tem, of  course,  requires  additional  expense.  Just 
where  the  balance  of  the  additional  expense  and  the 
reduction  of  the  losses  occur  is  a  fine  point  to  de- 
cide. If  the  meters  are  of  the  induction  type,  our 
practice  is  to  give  them  attention  every  i8  n'lonths; 
but  the  commutator  type  requires  an  inspection  every 
eight  to  12  months. 

-An  inspector  can  clean  up  i,8oo  meters  a  year, 
besides  the  value  of  the  information  from  a  visit 
to  the  premises.  We  find  it  pays  to.  keep  constant 
check  on  large  consumers  as  often  as  90  to  120 
days.  This  frequent  inspection  has  a  good  effect 
not  only  on  the  reduction  of  meter  losses  but  cur- 
rent lost  from  theft,  which  is  also  quite  an  item. 

Discussion. 

E.  J.  Bechtel  of  Toledo  said  that  in  that  city  they 
had  two  systems — one  alternating-current  and  one 
direct-current — the  dow-ntown  being  entirely  direct, 
three-wire  design;  they  account  for  about  92  per 
cent,  of  that  current  and  alxjut  80  per  cent,  of  the 
alternating  current.  F.  W.  C.  Bailey  of  Piqua 
thought  the  showing  particularly  fine,  in  which  J.  H. 
Perkins  of  Youngstown  agreed.  Mr.  Bechtel  fur- 
ther stated  that  about  three  years  ago  the  loss  in 
the  alternating-current  district  was  about  60  per 
cent. ;  most  of  the  loss  had  been  found  in  the  trans- 
formers, due  to  old  and  obsolete  tj'pes  of  transform- 
ers, which  have  since  been  changed  to  modern  types, 
oil-cooled.  The  feeder  system  was  gone  over  to  some 
extent,  but  had  not  proved  so  important  an  item : 
the  feeder  drop  did  not  exceed  five  per  cent.,  and 
upon  the  peak  only. 

C.  S.  Longnecker  of  Delta  asked  if  any  of  the 
loss  could  be  accounted  for  in  any  unsoldered  joint.?, 
to  which  Mr.  Bechtel  replied  in  the  negative,  adding 
that  he  supposed  that  bad  joints,  if  they  existed, 
would  occasion  the  loss  of  considerable  current, 
especially  in  the  secondary  line,  but  no  such  element 
had  existed.  The  largest  transformer  used  is  of  25 
kilowatts.  The  largest  interconnected  secondary  on 
alternating-current  work  has  about  2,000  lines  "con- 
nected. The  business  district  is  entirely  direct-cur- 
rent, and  the  secondaries  on  that  cover  about  2% 
miles  of  street.  A  record  is  kept  of  all  transformers 
on  the  line  as  an  entirety.  Mr.  Bechtel  agreed  with 
Mr.  Perkins  when  the  latter  said  that  the  greater 
part  of  unaccounted-for  current  was  in  transformers 
and  meters.  Changes  in  transformers  made  at 
Youngstown  had  resulted  in  cutting  down  the  core 
losses  662-3  per  cent.  Mr.  Bailey  thought  the  aver- 
age copper  loss  very  small  in  stations  kept  in  any- 
thing like  decent  condition. 

F.  E.  Valentine  of  Piqua  asked  Mr.  Bechtel  how 
he  arranged  for  the  balancing  of  his  three-wire  sec- 
ondarj'-system  circuits,  to  which  Mr.  Bechtel  an- 
swered that  this  was  more  or  less  possible  of  ac- 
complishment at  time  of  connection  with  the  con- 
sunier;  and  later  on  by  inspection  at  times  when 
visits  were  made  to  the  premises  for  other  pur- 
poses. Mr.  Valentine  asked  whether,  with  the  out- 
lying districts  where  alternating-current  lamps  were 
installed,  there  was  any  trouble  experienced  with 
inductive  drop;  if  so,  how  overcome.  Mr.  Bechtel 
said  they  had  not  many  alternating-current  lamps 
in  multiple.  When  they  had  more  than  two  they 
usually  put  on  a  separate  transformer.  The  inductive 
drop  did  not  amount  to  much  in  the  primary  lines, 
but  was  mostly  confined  to  the  secondary  lines.  Mr. 
Bailey  stated  that  they  had  at  Piqua  about  300 
incandescents  and  six  arcs  on  separate  transform- 
ers. The  drop  on  the  primary  is  about  12  per  cent. 
The  power  factor  of  the  lamps  runs  from  63  to  68. 
He  intended  to  put  in  a  booster  transformer  to  com- 
pensate for  that.  Mr.  Bechtel  had  tried  this  plan 
and  found  bad  effects  from  it  at  times  of  light  load 
unless  the  booster  can  be  cut  in  and  out  as  the  load 
varies. 

Mr.  Bailey  asked  if  the  last  speaker  had  ever 
tried  using  two  halves  on  secondary  winding,  putting 
one  in  series  like  a  series  transformer  and  the  other 
leg  in  series  with  the  line.  Mr.  Bechtel  said  he  had 
not.  Mr.  Perkins  could  not  understand  how  Mr. 
Bailey  could  get  a  12-per  cent,  drop  in  a  primary 
lead  on  account  of  inductive  current.  Mr.  Bechtel 
thought  it  did  not  look  reasonable  at  2.500  feet  from 
the  station,  with  250  lights.  Mr.  Bailey  stated  the 
arcs  referred  to  were  on  20  to  30-kilowatt  trans- 
formers. No.  4  primary-wire,  high-frequency,  i.ooo- 
volt  circuit,  distance  about  2.500  to  3,000  feet  wound 
for  a  lO-to-i  ratio.  The  transformers  ought  to  give 
115  volts,  but  they  only  give  90.  The  speaker  did 
not  know  if  they  paralleled  any  other  circuit,  but 
had  the  trouble  in  mind  for  investigation  at  a  con- 
venient season.  Mr.  Perkins  suggested  that  the 
trouble  might  be  due  to  some  bad  arrangements  of 
other  circuits  on  the  cross-arms.  We  could  not 
understand  the  drop  of  12  per  cent.  Mr.  Richards 
asked  how  Mr.  Bailey  arrived  at  the  percentage — ^by 
what  method  of  test.  Mr.  Bailey  replied  that  he  used 
a  voltmeter  run  across  the  primary  leads.  On  the 
switchboard  there  is  a  lo-to-i  potential  transformer. 
He  got  the  constant  on  the  station  and  ran  a  volt- 
meter across  the  primary  turns  of  the  transformer; 
also  took  the  secondary  voltage..  He  had  not  yet 
had  time  to  follow^  up  all  possible  clews. 
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Graded  Costs  of  Electric  Supply.' 

Bv  Matthias  E.  Tlrxer. 

In  writing  this  paper  I  have  hoped  to  interest  all 
of  the  central  stations  in  Ohio,  and  especially  the 
smaller  ones  in  accurately  keeping  their  costs  of  elec- 
trical supply,  and  to  emphasize  to  llicm  the  necessity 
of  making  these  determinations  individually  before 
any  schedule  of  tariff  or  rates  can  be  satisfactorily 
put  into  effect,  and  be  equitable  to  the  supply  com- 
pany and  its   customers. 

By  determining  costs  I  do  not  mean  the  simple 
operation  of  dividing  the  total  expenses  and  fixed 
charges  per  annum  by  the  total  number  of  units 
distributed.  This  does  give  an  average  cost  per  kilo- 
watt-hour at  the  station-load  factor  for  all  the  busi- 
ness done,  but  is  an  absolutely  inaccurate  figure  to 
base  any  schedule  of  charges  upon.  For  a  supply 
station's  output  is  the  resultant  of  the  demand  and 
use  of  all  of  the  different  industries,  commercial 
business  and  residences,  connected  to  its  lines,  and 
is  made  up  of  motor  load,  day  users,  night  users, 
Saturday-night  users,  and  a  certain  amount  of  use 
which  is  only  called  for  at  the  peak  of  the  load  in 
winter. 

In  all  stations  that  are  operated  for  24  hours  a  day 
there  is  some  portion  of  the  capacity  which  has  a 
continuous  output  for  24  hours;  there  are  other 
portions  which  operate  for  a  lesser  number  of  hours, 
according  lo  the  load  curve,  diminishing  in  operation 
down  to  the  capacity  which  is  kept  for  the  peak  of 
the  load  for  Saturday  nights  in  winter.  This  is  a 
condition  created  by  the  resultant  use  made  by  all 
of  the   different   consumers. 

To  illustrate,  let  us  assume  two  instances: 

(A)  One  kilowatt  used  24  hours  per  day  for  365 
days  in  the  year,  equals  8.760  kilowatt-hours. 

(B)  One  kilowatt  used  four  hours  each  Saturday 
night  for  52  Saturday  nights  in  the  year,  equals  208 
kilowatt-hours. 

Let  us  assume  that  the  average  resultant  cost,  or 
the  total  expense  and  fixed  charge  divided  by  the 
total  output  equals  7.6  cents  per  kilowatt-hour.  Then 
the  cost  for  one  kilowatt  in  the  first  instance  will 
be  $665.76  per  kilowatt  capacity  per  annum,  .ind  in 
the  second  instance  the  cost  will  be  $15.80  per  kilo- 
watt capacity  per  annum. 

In  both  cases  cited  there  has  been  used  the  same 
amount  of  capacity — land,  plant,  machinery,  lines, 
transformers,  meters,  etc.,  and  therefore  the  gross 
interest  and  depreciation  charge  per  annum  is  the 
same;  the  only  difference  in  their  cost  is  in  those 
expenses  which  are  known  as  running  expenses,  and 
these  are  proportional  to  the  kilowatt-hours  dis- 
tributed in   both   instances. 

In  order  to  prove  the  fallacy  of  obtaining  an  av- 
erage cost  for  the  aggregate  business,  let  us  assume 
as  in  the  previous  figures,  that  the  cost  for  8,760 
hours'  service  w^ould  be  $665.76,  and  the  cost  for 
208  hours'  service  would  be  $15.80.  The  only  dif- 
ference between  these  two  examples  is  in  the  number 
of  kilowatt-hours  distributed.  Therefore,  any  dif- 
ference in  the  expense  would  be  the  cost  of  generat- 
ing and  distributing  the  excess  number  of  kilowatt- 
hours   in   the   first   instance. 

The  figures  with  which  we  have  been  working 
assume  an  investment  of  $400  per  kilowatt  of  ca- 
pacity, so  that  in  each  case  there  is  an  investment 
of  $400.  The  imerest  and  depreciation  in  both  "A" 
and  "B"  would  be  $48  per  kilowatt  capacity  per 
annum.  Deducting  the  fixed  charge  of  $48  from 
what  our  average  figure  gives  us  for  the  total  cost 
in  "A"  leaves  "$617.76  for  the  operating  cost,  or 
7.04  cents  per  kilowatt-hour.  Whereas,  in  "B"  our 
average  figure  gives  us  a  cost  of  $15.80,  which  is 
$32.20  less  than  the  interest  and  depreciation  charge, 
without  any  allowance  for  any  operating  charge  for 
the  208  kilowatt-hours  distributed.  This  is  sufficient 
to  prove  the  absurdity  of  this  method  of  determining 
cost. 

Any  method  of  determining  accurately  the  cost 
of  electric  supply  must  provide,  first,  for  the  same 
fixed  charge  per  annum  per  kilowatt  of  capacity 
installed;  second,  as  the  apparatus  of  the  company 
is  operated  for  different  periods  of  time  per  annum, 
the  cost  for  the  different  periods  must  be  determined, 
and  must  be  divided  into  two  classes,  viz. :  (a) 
"Those  expenses  which  remain  about  constant,  irre- 
spective of  the  output,  changing  only  with  an  in- 
crease of  the  company's  property,  (b)  Those  ex- 
penses which  change  with  the  output,  although  not 
necessarily  in   direct  proportion. 

These  propositions  are  the  foundation  of  the  fol- 
lowing outlined  formula  for  determining  true  costs, 
which  costs  are  logically  graded,  as  will  be  seen 
in  the  illustration  to  be  taken  up  later,  according 
to  the  number  of  hours  the  apparatus  is  used  per 
day. 

The  classification  of  expenditures  adopted  by  the 
National  Electric  Light  .\ssociation  in  1901  may  be 
conveniently   followed  in   this  work. 

(i)  Manufacture  includes  all  expenses  incidental 
to  the  W'ork  in  the  plant,  such  as  fuel,  water,  oil, 
waste  and  packing,  removal  or  disposition  of  ashes, 
labor,  repair  and  maintenance  of  engines,  boilers, 
auxiliary  engines  and  piping,  electrical  machinery, 
tools,  building  and  incidental. 

(2)  Distribution  includes  all  cxjjcnses  of  repair 
and  maintenance  of  lines,  inside  wiring,  tools  and 
meters. 

(3)  General  expense  includes  all  expenses  such  as 

I.  A  paper  read  before  the  Ohio  Electric  Liilht  Association  at 
Saiidtisky.  O..  August  17.  1004.  Mr.  Turner  is  connected  with  the 
Cleveland  Electric  Illuminatinc  Company. 


salaries  of  oflicers,   superintendents,   rent,  taxes,  in- 
surance,  legal,  casualties    and  sundries. 

(4)  Fi.xed  charges  include  interest  on  all  out- 
standing capital  and  a  depreciation  item,  which  is 
an  amount  to  be  charged  off  against  the  life  of  the 
property. 

The  next  step  in  this  plan  of  graded  costs  deter- 
minations, is  to  arrange  the  various  expenditures 
into  either  standing  or  running  accounts.  To  do 
this  intelligentl}-,  each  item  must  be  treated  sep- 
arateh'.  In  this  article  a  number  of  items  w'ill  be 
briefly  discussed,  sufficiently,  however,  to  show  the 
care  and  judgment  necessarj-  properly  to  classify 
each   item  of  expense. 

Under  manufacture  consider  fuel.  Fuel  is  pro- 
portional or  nearly  so  to  the  kilowatts  manufac- 
tured. To  show  this  take  the  fuel  account  of  a 
station  for  si.x  summer  or  light  months  and  for  six 
winter  or  heavy  months ;  also  the  kilowatts  manu- 
factured for  the  first  period,  then  for  the  second 
period.  Take  the  difference  in  money  between  the 
two  periods  and  the  difference  in  kilowatts  manu- 
factured, and  it  will  be  found  that  it  has  cost  a  cer- 
tain sum  of  money  extra  to  manufacture  a  certaiit 
number  of  kilowatt-hours.  Dividing  the  money  by 
this  number  of  kilowatt-hours,  the  cost  per  hour  of 
these  extra  kilowatt-hours  will  be  the  same,  or  very 
nearly  the  same  as  though  the  total  money  for  the 
year  were  divided  by  the  total  kilowatt-hours,  thereby 
showing  that  the  e.xtra  kilowatt-hours  manufactured 
cost  as  much  per  kilowatt-hour  as  a  kilowatt-hour 
cost  in  summer. 

There  are  some  stations  where  the  engines  are 
more  economically  loaded  at  some  periods  of  the 
year  than  at  other  periods  in  which  the  results 
reached  above  cannot  be  obtained  and  the  extra 
kilowatt-hours  w'ill  not  cost  as  much  per  kilowatt- 
hour  as  a  kilowatt-hour  costs  in  summer.  When 
this  is  the  case  part  of  fuel  should  be  proportioned 
to  standing  charges.  But  generally  fuel  is  altogether 
a  running  charge.  The  same  formulse  may  be  ap- 
plied to  water  account,  and  this  item  is  found  to 
be    a    running   charge. 

Oil,  waste  and  packing  vary  more  with  the  number 
of  hours  machinery  is  run  than  with  the  work  done 
or  kilowatts  manufactured.  It  takes  almost  as  much 
of  these  items  to  run  engines  light  as  it  does  to  run 
them  heavy,  yet  about  half  the  expense  is  due  to 
e.xtra  engines  run  at  maximum.  Therefore,  these 
expenses  are  partly  standing  and  partly  running 
charges. 

The  removal  of  ashes  being  proportioned  to  the 
coal  burned  is  consequently  a  running  charge. 

By  the  same  course  of  reasoning,  labor  in  station 
would  be  placed  under  the  head  of  standing  charges, 
but  as  a  considerable  part  of  the  labor  is  used  in 
handling  coal  and  ashes  and  a  part  in  handling  oil, 
a  portion  of  labor  expense  should  be  placed  under 
the  head  of  running  charges. 

The  repairs  to  boilers  come  at  irregular  intervals, 
so  the  formula  cannot  be  applied.  By  watching 
closely  it  will  be  seen  that  quite  as  much  expense 
is  caused  by  the  length  of  time  of  use  as  by  the  out- 
put or  power  delivered.  This  is  also  true  of  the 
repairs  to  engines,  steam  piping,  pumps,  electrical 
machinery  and  the  building. 

Under  distribution  consider  the  repair  and  mainte- 
nance of  overhead  lines.  An  examination  into  the 
causes  of,  the  expense  of  this  work  will  show  that  it 
is  largely  due  to  the  breaking  down  of  insulation 
from  the  pressure  carried  or  from  the  weather,  or 
bj'  poor  workmanship  or  faulty  material,  or  by 
such  other  causes.  This  is  also  true  with  the 
meter  accounts,  the  tool  and  instrument  account  and 
the   service  account. 

General  expense.  All  of  this  expense  belongs 
in  the  standing  account.  Whether  the  plant  operates 
under  heavy  or  light  load,  the  organization  of  the 
company  must  be  maintained,  insurance  carried,  taxes 
paid,  and  damages  settled.  The  output  might  be 
doubled  without  increasing  these  expenditures,  or 
night  be  cut  in  half  without  decreasing  them.  The 
same  principle  applies  to  the  interest  and  deprecia- 
tion charges,  which  are  standing  charges.' 

The  next  step  in  this  plan  is  to  total  all  the  stand- 
ing -inu  running  charges,  which  should  be  the  total 
expeuse!^  of  one  year's  ojieration.  Total  standing 
charges  are  thru  divided  by  r'ne  cnpacity  installed 
and  again  by  the  number  of  days  in  a  year  to  deter- 
mine the  daily  standing  cost. 

Total  running  charges  are  divided  by  the  kilowatt 
hours  sold,  to  determine  the  running  cost  per  kilo- 
u-att-hour  delivered  to  the  customer. 

Where  the  current  sold  is  not  metered  it  is  then 
essential  in  these  detenninations  that  the  output 
he  measured  and  due  allowance  made  for  losses  in 
transmission  and  metering.  These  losses  in  an  alter- 
nating system  will,  as  a  rule,  vary  betwxen  30  and 
40  per  cent. 

Finally  the  daily  standing  cost  should  be  divided 
by  each  hour  of  the  24  and  to  the  result  the  running 
cost  added.  This  final  figure  is  the  yearly  cost  per 
kilowatt-hour  to  the  supply  company  for  electricity 
delivered  to  a  customer  through  any  number  of  hours 
per  day. 

To  illustrate  this  plan  of  graded  costs  determina- 
tions. I  will  assume  a  small  central  station,  supply- 
ing alternating  current  by  an  overhead  system.  I 
will   further  assume  a  property  account  at  the  end 

I.  Where  a  supply  company  has  installed  two  or  three  systems, 
such  as  low-tension  direclnrurrent.  series  arc,  and  alternatini:. 
these  determinations  become  somewhat  more  complex  and  proper 
care  shoultl  be  taken  to  keep,  as  far  as  possible,  the  investments 
and  operatinc  expenses  o(  each  system  separate. 


of  a  year  when  the  determinations  are  made  for 
this  station,  and  a  year's  operating  expenses.  The 
capacity  installed  in  this  station  will  be  assumed 
to  be  500  kilowatts,  and  the  units  sold  during  the 
year  to  be  450,000  kilowatt-hours.  The  expense 
figures  assumed  are  not  necessarily  an  approximation 
of  the  expenses  of  any  central  station,  they  are  only 
inserted  to  more  easily  explain  the  accounting  in- 
volved to  arrive  at  the  final  scale  of  graded  costs. 

Formula  Recommended. 

Assumed  construction  account  for  plant,  lines  and  property 

of  all  description S20o,ooo 

Capacity  installed,  kilowatts 500 

Investment  per  k.  w.  of  capacity  installed 400 

.^ssuminc  6  per  cent,  interest  and  6  per  cent,  depreciation, 
on  the  investment  per  k.  w.  installed.  Elves  a  hxed  charge 
per  k.  w,  per  annum  of j8 

Note. — (In  ficurine  depreciation,  each  company  should  make  up 
its  depreciation  item  by  allowing  for  the  life  of  the  different  items 
lioini;  to  make  up  their  construction  account.) 

Assumed  Total  Operating  Expense,  $25,500,  Divided 
as  Fol lotus: 

Portion  of     Portion  of 

Total  Esp.  Total  Exp. 

Total  Classi-     Charged  to  Charged  to 

Items.  Expenses.       fication.      Standing.       Running. 

Fuel S  6,000    All   to  running 

Water 200    All    to  running 

Oil.  waste  and  packing        50    '^  S..  !2  R S     25 

Labor  in  plant 4,000    6-10  S.,  4-10  R...  2.4(X) 

Ashes 150    All  to  ruuning 

Incidental 100    All  to  standing..      100 

Total  repairs  in  plant.     1,500    8-to  S.,  2.10  R,. .  1,200 


S6,ooo 
200 


1,600 
150 


Total  manuracturing.$i2.ooo 
Maintenance  lines  and 


53.725 


trans,  and  services.. 

Maintenance  improve- 
ments and  insts 

Maintenance  meters.. 

Stable  expenses 

Stock  room  expenses.. 

Miscellaneous 


3.{X)0    2-3  S.,  1-3  R 

50  All  to  standing.. 

1.600  All  to  standing.. 

200    H  S.,  'A  R 

250    !^  S.,  !i  R 

400  All  to  standing.. 


300 
SS.275 
1,000 


SO 
1,600 
100 
123 
400 


too 
125 


Total  distribution.S  5,500  S4,275 

General  expenses 6,000  All  to  standing..  6,000 

Taxes,  insurance, legal 

and  casualties 2,tx)0  All  to  standing..  2,(XX) 


Total  general S  8,000 

Final  total 25.500 


SS.ooo 
16.000 


S<),50o 


Summary   of  the  Standing  and  Running  Expenses. 

Standing  Running 

Total  Charge  Total              Charge 

Standing  Per  k.  w.  Running            Per  k.  w. 

Charge.  Installed.  Charge.                Sold. 

Manufacture S  3.725  S  7.45  SS,275  1.84  Cents 

Distribution 4.275  S.55  1,225              .27  Cents 

General 8.000  16.00            

Int. and  depreciation  24.000  48. 00           

Total S40,ooo  S80.00  S9,500  2.11  Cents 

We  have  now  a  standing  cost  of  $80  for  each 
kilowatt  of  capacity  installed,  or  in  other  words 
a  cost  to  us  of  $80  per  year,  or  21.9  cents  per  day, 
for  each  kilowatt  of  capacity  held  at  a  customer's 
disposal,  whether  we  generate  for  tliat  customer 
current  from  this  apparatus  for  one  hour  or  for  24 
hours  a  day;  and  a  running  cost  of  2. 11  cents  per 
kilowatt-hour  sold — which  is  derived  by  dividing 
the  total  running  charge  per  annum  by  the  450,000 
kilowatt-hours  sold. 

Dividing  the  fixed  charge  of  $So  by  365  days  and 
adding  the  running  cost  of  2.11  cents  per  kilowatt- 
hour  gives  the  total  cost  per  kilowatt-hour  to  this 
supply  station  for  the  electricity  used  any  number 
of  hours  a  day  of  the  kilowatt  capacity  held  at  a 
customer's  disposal. 

Graded  Scale  of  Costs  for  the  Assumed  Supply 
Station.    . 


Hours  Cost  in  Cents 

Per  Day  Per  K.  W.-Hour. 

24 3.02 

1 24.01 

2 13.06 

3 y.4i 


6.49 
5-76 
5.24 
4.84 
4.54 
4.30 
4.10 


Hours 
Per  Day 


Cost  in  Cents 
Per  K.  W.-Hour. 

3.93 

3.80 

3.67 

3-57 

3.48 

3.40 

3-32 

3.26 

3-20 

3.15 

3.10 

3.06 


To  prove  the  accuracy  of  the  above  scale  of  costs, 
take  "A"  and  "B"  in  the  illustration  previously  used 
■  to  demonstrate  the  inaccuracy  of  an  average  cost 
to  base  any  schedule  of  charges  upon.  .'\s  the  scale 
here  does  not  go  below  one  hour  a  day,  we  will 
take  for  "B"  365  hours'  service  yearly  instead  of 
208  hours. 

Taking  ".A"  for  8,760  hours'  service  and  multi- 
pb'ing  by  the  cost  in  the  graded  scale  for  this  use, 
which  is  3.02  cents,  gives  $264.55  as  the  total  cost 
for  this  service.  In  like  manner  "B"  for  365  hours' 
service  at  24.01  cents,  gives  $87.64.  Deducting  $80, 
the  standing  cost  in  each  case,  leaves  for  "A" 
$184.55  and  for  "B"  $7.64,  the  running  cost.  Divid- 
ing now  the  running  cost  in  both  cases  by  their 
respective  hours'  service,  gives  in  both  instances  2.II 
cents,  the  running  cost  per  kilow^att-hour. 

In  concluding,  I  wish  to  point  out  that  no  ex- 
penses for  arc  lamps,  their  care  or  maintenance,  or 
the  renewal  of  incandescent  lamps,  have  been  in- 
cluded in  these  figures.  These  are  all  expenses  for 
extra  services  performed  and  do  not  properly  belong 
in  these  tables.  Also,  that  this  table  providesfor 
the  losses  in  transmission,  metering,  etc.,  and  is  a 
cost  at  the  customer's  premises  of  current  as  sold  and 
metered  by  the  company's  meters. 

.-\ny  company  that  bases  its  costs  on  the  foregoing 
principles  is  safe  in  adopting  any  system  of  charges 
which  follows  its  cost  curve.  Knowledge  of  these 
costs  should  prevent  any  station  from  being  loaded 


September  lo,   1904 

with  business  at  a  loss,  and  sliould  enable  it  to  obtain 
advantageous  business. 

As  to  a  schedule  of  tariff,  any  system  can  be  used 
which  obtains  the  necessary  income  for  the  hours 
use  of  the  capacity  installed  provided  for  in  its  costs, 
whether  this  system  be  a  straight  fixed  charge  of  so 
much  per  annum  and  a  small  running  charge,  a  sys- 
tem of  discounts  equivalent  to  hours  use,  or  the 
two-rate  system.  The  two-rate  system  is  probably 
the  simplest  form  and  the  easiest  understood  by  the 
customer. 


WESTERN     ELECTRICIAN 
CORRESPONDENCE, 


Condensing  Outfits  for  Steam  Turbines. 

Two  large  steam  turbines  are  on  exhibition  in 
block  51,  aisle  i,  and  block  44,  aisle  10  of  Machinery 
Building,  at  the  St.  Louis  Fair,  one  being  shown 
by  the  Westinghouse  Machine  Company  and  the 
other  by  the  General  Electric  Company.  Economic 
utilization  of  the  energy-  of  steam  requires  its  ex- 
pansion to  the  lowest  possible  pressure,  which  in 
the  turbine  is  accomplished  without  the  usual  losses 
due  to  the  corresponding  extremely  low  tempera- 
tures. In  actual  service  the  economy  of  the  turbint 
is  increased  by  approximately  three  to  five  per  cent 
for  eadi  inch  of  vacuum  higher  than  26  inches.  It 
is  therefore  of  vital  importance  that  all  losses  should 
be  reduced  to  a  minimum.  The  absence  of  oil  froni 
the  steam  renders  the  use  of  a  surface  condenser 
desirable  in  places  where  the  saving  of  condensed 
steam  is  important.  The  fact  that  the  final  tem- 
perature of  the  condensing  water  must  be  compara- 
tively low,  necessitates  the  highest  degree  .of  effi- 
ciency in  its  use  and  the  immediate  and  complete 
removal  of  all  non-condensible  vapors,  whose  pres- 
ence would  increase  the  absolute  pressure  and  con- 
sequently  reduce  the   efficiency  of  the  turbine. 

The  steam  from  the  Westinghouse-Parsons  tur- 
bines is  condensed  in  a  i,soo-square-foot  surface 
condenser  supplied  by  Henry  R.  Worthington.  The 
air  is  removed  by  a  Worthington  rotative  dry-vacuum 
pump  of  the  center-crank  type,  but  similar  in  other 
respects  to  the  horizontal  pumps  already  described. 
An  air  cooler  is  interposed  between  the  condenser 
and  the  vacuum  pump,  considerably  increasing  the 
capacity  and  efficiency  of  the  latter.  The  condensed 
steam  is  removed  from  the  condenser  by  a  volute 
pump  directly  connected  to  an  induction  motor.  The 
operation  of  this  pump  is  very  interesting,  -since  it 
requires  neither  valves  nor  floats  and  is  not  subject 
to  vapor  binding,  as  are  reciprocating  pumps.  The 
pump  is  placed  below  the  level  of  the  condenser, 
receiving  the  water  by  .gravity,  and  its  capacity  is 
such  that  it  runs  ahead  of  the  supply,  so  that  the 
suction  pipe  is  never  full.  The  discharge  pipe  is, 
however,  always  full  and  pressing  back  against  the 
pump,  but  so  long  as  the  latter  is  in  motion  there 
is  no  possibility  of  the  water  passing  back  to  the 
condenser,  so  no  automatic  devices  are  needed.  In 
another  turbine  plant  a  pump  of  this  character  re- 
turns the  hot  water  directly  from  the  surface  con- 
denser to  the  boiler  against  a  pressure  of  250  pounds. 

The  Curtis  steam  turbine,  exhibited  by  the  Gen- 
eral Electric  Company,  is  of  the  vertical  type,  and 
the  Worthington  condenser  is  placed  in  the  base  of 
the  steam  turbine.  It  contains  8,000  square  feet  of 
tube  surface.  The  air  is  removed  by  a  rotative  dry- 
vacuum  pump,  similar,  as  regards  the  air  end,  to 
those  heretofore  described,  but  driven  through  the 
medium  of  a  silent  chain  by  an  electric  motor. 


German-Dutch  Cable  in  the  Far  East. 

The  German-Dutch  syndicate,  headed  by  the 
Dresdner  Bank,  which  has  for  some  time  been 
engaged  in  promoting  a  company  to  laj^  the  pro- 
jected German-Dutch  cable  in  the  Far  East,  has 
now  brought  its  negotiations  to  a  successful  issue,  a 
company  to  be  known  as  the  German-Dutch  Tele- 
graph Company  having  been  definitely  formed,  with 
its  head  office  in  Cologne.  Its  capital  stock  is  placed 
at  $1,632,000  in  round  numbers.  The  cable  which 
this  compan}-  proposes  to  lay  and  w^ork  will  run 
from  the  Dutch  settlements  in  the  Celebes  to  the 
Island  of  Yap  in  the  Pelew  Archipelago,  and  thence 
to  Shanghai  and  the  Island  of  Guam,  where  it  will 
coimect  w-ith  the  Pacific  Cable  of  the  Commercial 
Pacific  Cable  Company.  The  company  will  receive 
an  annual  subsidy  from  the  Dutch  and  German  gov- 
ernments of  $460,985.  The  sum  of  $3,524,675,  which 
will  be  required  for  the  laying  of  the  cable,  \vill  not 
be  provided  for  by  draw-ing  on  the  capital  stock, 
but  will  be  procured  by  the  issue  of  bonds. 


National   Electrical   Contractors'  Asso- 
ciation of  the  United  States. 

The  National  Electrical  Contractors'  Association 
of  the  United  States  will  hold  its  next  annual  con- 
vention in  St.  Louis,  September  14th,  15th  and  i6th. 
It  is  expected  that  the  reports  of  the  officers  and  com- 
mittees will  be  extremely  interesting.  Plans  for  the 
work  of  the  coming  year  W'ill  be  discussed.  During 
the  last  year  the  amount  of  work  done  by  the  asso- 
ciation has  been  very  encouraging,  and  it  is  hoped 
that  a  large  attendance  may  be  a  feature  of  tlie 
meeting. 


Great  Britain. 

London,  August  27. — The  annual  report  of  the 
postmaster-general,  as  usual,  is  interesting  reading, 
With  regard  to  the  London  telephone  system,  the 
number  of  instruments  has  increased  from  9,122  to 
15,632  during  the  year  ended  March  31st  last.  The 
new-  subscribers  are  being  connected  at  the  rate  of 
from  100  to  200  a  week.  Three  new^  exchanges  have 
been  opened  during  the  year.  It  is  anticipated  that 
the  accommodations  at  tJre  central  exchange  (deal- 
ing with  the  city)  will  be  nearly  exhausted  before 
ilarch  31,  1905,  and  the  construction  of  a  second 
exchange  having  a  capacity  of  18,000  lines  is  in 
progress.  Up  to  date  the  London  system  has  in- 
volved the  laying  of  125,717  miles  of  wire.  It  is 
pointed  out  that,  owing  to  the  great  extent  of  the 
London  exchange,  area  and  the  number  of  local 
exchanges,  the  proportion  of  junction  (trunk)  lines 
required  is  probably  greater  than  in  any  of  the  local 
exchange  systems  in  the  world,  and  this  fact,  the 
report  continues,  will  always  make  the  cost  of  the 
service  comparatively  high.  Since  last  year  the  to- 
tal cost  of  construction  per  mile  of  double  wire  has 
increased  from  £18  113.  4d.  to  ii8  i6s.  lod,  while  in- 
cluding the  cost  of  installation  of  telephone  instru- 
ments and  of  exchange  apparatus,  the  total  cost  of 
each  subscriber's  line  has  increased  from  £38  6s.  ^d. 
to  £41  9s,  Sd,  The  total  capital  expenditure  to 
March  31,  1904,  was  over  $5,750,000.  The  excess 
of  receipts  over  expenditure  was  about  $165,250, 
which  has  to  provide  for  interest  on  capital  and  de- 
preciation. On  the  telegraph  service  there  has  again 
been  a  deficit  of  $5,000,000. 

The  party'of  members  of  the  Institution  of  Elec- 
trical Engineers  which  will  visit  America  and  the 
St.  Louis  Exposition  left  on  the  2Sth  on  board  the 
steamship  Republic. 

A  short  while  ago  a  deputation  from  a  body  called 
the  Roads  Improvement  Association  w-aited  upon 
the  Board  of  Trade  with  the  object  of  protesting 
against  the  increasing  number  of  tram  lines  on 
narrow  thoroughfares,  and  also  the  erection  of  poles 
in  the  center  of  the  roadways  for  tramway  and  light- 
ing purposes.  In  a  reply  just  made  the  Board  of 
Trade  points  out  that  the  prohibition  of  center  poles 
would  be  impossible,  although  recognizing  their 
danger  in  narrow  thoroughfares.  As  a  matter  of 
fact,  the  board  has  hitherto  exercised  a  wise  dis- 
cretion in  these  matters,  and  the  association  in  ques- 
tion is  naturally  prejudiced,  bein?.  as  it  is,  largely 
concerned  wath  the  motor-car  industry.  In  the 
matter  of  the  width  of  roads,  a  limit  is  laid  down 
in  the  tramways  act  w^hich  is  considered  reasonable, 
and  the  reply  of  the  Board  of  Trade  on  this  point 
is  that  the  representations  made  by  the  Roads  Im- 
provement Association  will  be  borne  in  mind.       G. 


New  York. 


The  Maryland  Telephone  Company  has  purchased 
a  large  tract  of  land  in  South  Baltimore,  near  Ferry 
Bar.,  on  which  it  will  erect  its  $i,coo,ooo  electric- 
light  and  powder  plant,  previouslv  mentioned-  Esti- 
mates on  construction  are  now   being  made. 


New  York,  September  3. — The  date  of  the  opening 
of  the  subway  is  still  unsettled,  but  progress  is  re- 
ported, and  on  Thursday  the  current  was  turned  on 
permanently  into  the  third  rail  for  the  experimental 
training  trains  which  are  now  running  daily.  From 
the  mechanical  standpoint  everything  is  ready  for 
operating  the  cars  from  City  Hall  both  to  the  west 
side  terminal  at  One-hundred-and-forty-fifth  Street 
and  to  the  present  end  of  the  east  side  spur  at  One- 
hundred-and-forty-second  Street,  where  the  east- 
ern branch  is  destined  to  enter  the  tunnel  under  the 
Harlem  River.  Before  passengers  can  be  conveyed, 
however,  much  detail  work  has  to  be  accomplished, 
the  most  important  of  w'hich  is  the  protection  of 
the  third  rail  and  the  completing  of  the  ar- 
rangements for  the  entrance  and  exit  of  passen- 
gers. Besides  the  steel-clad  cars  which  arrived  last 
W'Cek  the  copper-sheathed  cars  which  have  been  in 
use  on  the  Second  Avenue  elevated  line  for  the  last 
few  months  have  been  put  upon  the  subway  tracks. 
There  are  in  all  about  800  cars  in  readiness  for  the 
opening   day. 

Discussions  and  conferences  have  been  held  all 
through  the  week  as  to  the  demand  of  the  engineer- 
ing unions  for  payment  at  the  rate  of  $3.50  a  day 
for  the  subw^ay  motormen.  Since  the  motormen  on 
the  elevated  lines  receive  these  wages  the  men  ap- 
pear to  have  a  very  strong  case,  and  by  the  almost 
unanimous  vote  of  3,031  to  31  the  men  have  de- 
cided to  stand  by  their  formulated  demand  for 
$3.50  and  a  nine-hour  day.  A  strike  on  the  city 
traction  lines  would  be  very  inconvenient  just  now, 
and  probably  will  be  averted. 

The  discovery  has  been  made,  especially  by  per- 
sons interested  in  real  estate  in  other  sections  of 
the  city,  that  the  New  York  subway  "doesn't  go 
anywhere."  The  main  part  of  the  subway,  indeed 
as  extending  along  upper  Broadway  on  the  west 
side,  does  not  serve  a  populous  neighborhood,  and 
there  is  no  question  but  that  certain  politicians  own 
the  bulk  of  the  undeveloped  property  in  that  sec- 
tion. At  the  same  time  the  tunnel  does  go  to  Har- 
lem, and  the  hundreds  of  thousands  of  Harlemites 
need  improved  transit  facilities  very  badly. 

There  are  altogether  seven  under-water  tunnels  in 
course  of  construction  from  Manhattan  to  adjacent 
shores  and  progress  is  reported  wnth  regard  to  most 
of  them.  The  tunnel,  1,500  feet  long,  under  the 
Harlem  River,  designed  to  connect  the  Lexington 
Avenue  extension  of  the  Rapid  Transit  subway  with 
the  Bronx,  was  completed  on  Monday,  and  the  tracks 
are  now  in  course  of  being  laid  w-ithin  it.  Tiie  ex- 
penditure on  the  work  has  exceeded  $T,ooo,coo.    Good 


work  is  reported  on  the  construction  of  the  eastern 
^LCtion  of  the  Pennsylvania  railroad's  tunnel  be- 
tween Manhattan  and  Long  Island.  An  excavation 
100  feet  in  length  and  about  30  feet  wide  has  been 
already  dug  to  a  depth  of  40  feet  at  Long  Island  . 
City,  and  when  this  pit  reaches  a  depth  of  50  feet 
the  four  shafts  proper  for  the  actual  tunnel  construc- 
tion will  be  commenced  v.'ithin  it.  The  clearing  of 
the  adjacent  property  for  the  big  car  yard  is  also 
proceeding  rapidly. 

With  respect  to  other  tunnels  plans  have  been 
prepared  for  an  extension  of  the  Flatbush  Avenue 
subway  in  Brooklyn  to  Prospect  Park.  The  Flat- 
bush  Avenue  subway  will  connect  the  rapid-transit 
systems  of  Manhattan  and  Brooklyn  by  means  of 
a  tunnel  now  being  constructed  under  the  East 
River  from  the  Battery  to  Joralemon  Street,  Brook- 
lyn. A  good  part  of  the  Flatbush  Avenue  section 
is  being  made  beneath  the  existing  surface  tracks, 
which  in  their  turn  are  beneath  an  elevated  struc- 
ture. It  has  been  necessary  in  the  course  of  this 
work  to  shore  up  the  elevated  pillars.  The  work 
of  constructing  the  Long  Island  railroad  tunnels  in 
Brooklyn  is  so  far  progressed  that  there  is  a  likeli- 
hood of  electric  trains  running  throuofh  them  within 
a  year.  Tunnel  No.  i,  in  Atlantic  Avenue,  is  com- 
pleted except  for  a  length  of  300  feet,  and  tunnel 
No.  3  is  so  far  advanced  that  one  track  has  been 
laid  in  it.  Tunnel  No.  2  will  be  completed,  it  is 
anticipated,  before  the  end  of  October.  iVIuch  diffi- 
culty in  the  replacing  of  sewers  has  been  encoun- 
tered by  the  engineers. 

President  Charles  S.  Mellen  of  the  New  York, 
New  Haven  and  Hartford  railroad  has  announced 
this  "week  that  his  company  will  lay  a  six-track  road 
between  New  York  and  New  Rochelle.  Four  of 
the  tracks  are  to  be  operated  by  electrioity.  The 
estimated  outlay  on  this  and  other  cognate  improve- 
ments is  $8,000,000.  The  cars  will  be  of  a  type 
similar  to  those  used  on  the  New  York  elevated 
lines  and  power  will  be  derived  from  a  third  rail. 

Express  cars  are  running  this  week  between  Mount 
Vernon  and  New  Rochelle  on  the  tracks  of  the 
Union  Railway  Company.  The  time  from  New* 
Rochelle  to  Mount  Vernon  is  scheduled  at  half  an 
hour,  but  the  journey  has  actually  been  accomplished 
in  2^  minutes.  At  Mount  Vernon  passengers  change 
to  the  ordinary  elevated  cars,  and  it  is  thus  possible 
to  travel  from  New  Rochelle  to  City  Hall  for  a 
lo-cent  fare  in  not  much  more  than  the  time  occu- 
pied by  using  the  New  York,  New  Haven  steam 
trains  and  changing  to  the  elevated  at  the  Grand 
Central  depot.  Alany  commuters,  it  is  said,  who 
have  been  disgusted  by  the  recent  policy  of  the 
steam  railroad  are  patronizing  the  new  route  and 
save  a  fraction  of  a  cent  on  their  fare  as  the  price 
of  being  not  more  than  20  minutes  longer  on  the 
journey. 

New  plans  for  dealing  with  the  traffic  problem  at 
Brooklyn  Bridge  during  the  rush  hours  are  forth- 
coming on  the  average  once  a  month.  The  latest 
suggestion  now  being  considered  by  Police  Com- 
missioner McAdoo  is  to  construct  an  inclined  way 
from  the  Park  Row  entrance  to  enable  passengers 
lo  reach  the  various  loops  more  easily. 

We  Avere  told  quite  definitely  that  shuttle  cars 
would  be  running  over  the  Williamsburg  Bridge  on 
October  ist,  but  this  week  the  date  has  been  changed 
to  November  ist.  As  a  matter  of  fact,  the  rails  are 
laid  over  a  good  stretch  of  the  bridge,  but  nothing  at 
all  has  yet  been  done  with  regard  to  the  electrical 
equipment,  and  there  is  indeed  a  good  deal  of  civil 
engineering  to  be  done  on  the  bridge  itself  before 
car  traffic  can  be  installed.  It  is  certain,  however,  tliat 
the  Brooklyn  Rapid  Transit  cars  will  be  running 
long  before  the  Metropolitan  connections  are  com- 
pleted. 

Six  of  the  New  York  to  Boston  express  trains 
on  the  New  York,  New  Haven,  and  Hartford  railroad 
are  being  equipped  with  electric  lights  by  the  West- 
inghouse Machine  Company  of  Pittsburg,  Pa. 

The  annual  report  of  the  New  York  city  railway 
(formerly  the  Metropolitan  street  railway)  shows  a 
decrease  of  $64,539  ^^  gross  earnings  for  the  year 
ended  June  30th.  The  gross  earnings  were  $21,- 
4S5.006  and  the  operating  expenses  $12,127,855.  De- 
ducting interest  and  fixed  charges  there  was  a  net 
deficit  of  $1,396,770.  The  total  number  of  passen- 
gers carried  was  432,475,170,  a  decrease  of  1,133,354. 
President  Vreeland  attributes  the  decrease  in  re- 
ceipts and  increase  in  expenses  to  bad  weather  and 
an  unusual  number  of  claims  for  injuries.  It  is  of 
interest  to  note  that  the  company  still  employs  more 
than  4,000  horses  for  its  unconverted  horse  lines. 

A  plan  to  consolidate  the  three  existing  power 
plants  that  operate  the  many  electrical  devices  in 
the  Brooklyn  'Na\y  Yard  has  not  found  favor.  As 
at  present  organized  one  plant  can  help  the  other 
in  the  event  of  breakdown,  but  with  one  central 
installation  it  is  feared  that  the  whole  of  the  ma- 
chinery of  the  yard  would  be  stopped  in  the  event 
of  an  accident. 

On  Wednesday  evening,  during  the  time  that  the 
entertainment  at  Luna  Park,  Coney  Island,  was  in 
full  swing  an  electric-lighting  cable  was  fused  in  a 
manhole  and  the  greater  part  of  the  park  was 
plunged  into  darkness  as  well  as  a  large  number  of 
local   restaurants. 

Four  handsome  bronze  electroliers,  a  gift  to  the 
city  from  William  Waldorf  Astor,  are  being  erected 
in  front  of  the  new  Hotel  Astor  at  Broadway  and 
Forty-fourth  Street.  The  electroliers  are  valued  at 
$io,oco  each. 

About    half    a    mile    of    electrical    conductor    was 
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stolen  on  Thursday  on  the  New  York  and  Long 
Island  Traction  Company's  lines  between  Baldwin 
and  Ocean  Side,  L.  1.  A  reward  has  been  offered 
for  the  detection  of  the  thieves. 

Residents  at  Flushing,  L.  I.,  and  adjacent  towns 
are  agitating  the  placing  of  all  wires  underground. 
Flushing  is  noted  for  its  beautiful  shade  trees,  which, 
it  is  claimed,  are  being  injured  by  the  telephone 
and  telegraph  companies.  D.  W.  \V. 


Dominion  of  Canada. 

Winnipeg,  Man.,  September  2. — The  Winnipeg, 
Selkirk  and  Lake  Winnipeg  electric  railway,  22 
miles  long,  extending  from  the  limits  of  the  city  of 
Winnipeg  (connecting  with  the  Winnipeg  electric 
street  railway)  to  Selkirk,  was  ofticially  opened  on 
August  26,  making  the  trip  in  three-quarters  of  an 
hour.  The  fares  have  been  arranged  on  a  mileage 
basis,  five  cents  for  the  first  three  miles  and  two 
cents  a  mile  afterward,  or  60  cents  for  tlie  fare 
one  way  and  So  cents  for  the  round  trip.  The  com- 
pany will  carrj-  both  passengers  and  freight.  The 
directors  staled  that  it  is  their  intention  to  extend 
the  line  to  Stonewall  and  Stony  Mountain  and  other 
suburban  towns.  The  power  will  be  generated  from 
the  Lac  du  Bonnet  as  soon  as  the  work  there  is 
finished.  In  the  meantime  the  government  is  allow- 
ing the  company  to  use  steam  locomotives. 

The  Lord's  Day  Alliance  is  about  to  take  action 
against  the  Kingston  Electric  Street  Railway  Coni- 
panv   to  stop  the  running  of   Sunday  street  cars. 

An  order  in  council  lias  been  issued  under  the 
seal  of  the  secretan-  of  state  incorporating  A. 
Rhodes,  Hon.  Thomas  R.  Black,  C.  T.  Hilson  and 
E.  N.  Rhodes,  all  of  the  town  of  Amherst.  N.  S., 
authorizing  them  to  manufacture  all  kinds  of  electric 
and  other  cars  to  be  used  in  connection  witli  rail- 
ways, street  railways  or  tramways,  also  locomotives 
and  other  appliances  used  in  connection  with  steam 
roads.  The  capital  stock  is  to  be  $250,000  and  head 
office  in  the  city  of  Toronto,  Ont. 

The  new  three-phase  alternating-current  generator 
recently  installed  in  Winnipeg,  Man.,  has  been  started 
and  proved  a  great  success;  it  supplies  the  current 
for  a  large  number  of  new  enclosed  arc  lamps  which 
have  been  placed  in  position  for  lighting  the  streets. 

The  contract  for  the  electric-light  and  power 
plant  at  Red  Deer,  Alberta,  has  been  let  to  Con- 
tractor Bowers  of  the  same  place  for  the  building 
only.  J.  T.  Moore  has  the  controlling  interest  in  the 
lighting  franchise  and  will  buy  his  plant  in  tlie 
United  States. 

The  Blindman  River  Electric  Power  Company, 
Lacombe.  Alberta,  is  constructing  a  dam  and  flume 
on  the  Blindman  River  near  its  junction  with  the 
Red  Deer  River.  A  turbine  wheel  will  be  installed 
and  provision  made  so  that  the  plant  may  be  in- 
creased at  any  time  as  occasion  may  require.  The 
company  will  furnish  Lacombe  with  power,  and  if 
arrangements  now  pending  with  those  holding  the 
franchise  for  supplying  Red  Deer  with  light  and 
power  are  not  completed  w-ithin  the  time  specified 
the  company  will  be  in  a  position  to  furnish  light- 
and  power  also.  H. 

Mexico. 

City  of  Mexico,  September  i. — The  Mexican  gov- 
ernment has  granted  a  concession  to  Benjamin  Bar- 
rios of  this  city  to  build  and  operate  an  electric  rail- 
way between  here  and  the  city  of  Puebla.  a  distance 
of  about  65  miles.  It  is  stated  that  he  is  acting  in 
the  matter  as  the  representative  of  a  syndicate  of 
German  capitalists,  who  have  investigated  the  situa- 
tion carefuljy  and  are  prepared  to  build  the  road 
as  soon  as  the  necessary  preliminary  arrangements 
can  be  made.  The  route  of  the  proposed  road  is 
from  the  central  part  of  the  City  of  Mexico  and 
runs  by  way  of  the  towns  of  .-Vmecameca,  .\yopango 
and  Cholula.  It  is  to  be  used  for  carrying  both 
freight  and  passengers. 

■  Edward  F.  Walker  of  Philadelphia,  Pa.,  and  as- 
sociates, who  recently  acquired  the  two  existing 
street-railway  systems  in  Monterey,  Mexico,  are  pre- 
paring to  extend  the  lines  and  convert  them  into 
electric  traction.  The  Monterey  Electric  Street  Rail- 
way, Light  and  Power  Company,  recently  organized 
by  the  new  owners  of  these  properties,  has  also  ac- 
quired a  long-term  lease  on  the  health  resort  of 
"Topo  Chico,  situated  near  Monterey  at  the  ter- 
minus of  one  of  Ihe  acquired  lines. 

The  Tampico  Electric  Light  Company  has  had 
plans  prepared  for  additional  improvements  to  its 
plant  at  Tampico,  Mexico,  to  cost  about  $30,000. 
This  company  recently  installed  $70,000  worth  of 
new  machinery.  Cecil  Freslon  has  been  placed  in 
charge  of  the  plant  as  superintendent. 

The  Mexican  Incandescent  Electric  L,Tmp  Com- 
pany, whicli  recently  establislied  a  plant  in  the  City 
of  Mexico  for  manufacturing  electric  lamps,  is  meet- 
ing with  success,  and  it  is  stated  that  a  substantial 
dividend  on  its  capital  slock  of  $100,000  will  soon 
be  paid.  Mexican  girls  arc  employed  chiefly.  A.  A. 
Chailk't  is  manager. 

The  City  Council  of  Mazatlan,  Mexico,  has  re- 
scinded the  contract  with  Escobar  Bros,  for  lighting 
that  city  with  electricity  and  has  entered  into  a 
contract  with  Jose  H.  Rico  and  Andres  Avendano 
for  furnishing  the  city  with  lights  and  electric 
power.  It  is  stated  that  Messrs.  Rico  and  Aven- 
dano will  organize  a  company  to  establish  a  new 
elect  ric-liffht   and   powTr   plant   at   Mazatlan. 

Oscar  BranilT  of  the  City  of  Mexico  has  entered 
into  a  contract  wilh  tlie  Giianaiuato  Electric  Power 


Company  of  Guanajuato,  Mexico,  to  supply  him  with 
electrical  energy  to  the  amount  of  1,000  horsepower 
lor  use  in  the  city  of  Leon.  M'r.  Braniff  is  owner 
of  the  clcctric-ligiit  and  power  plant  at  Leon,  but 
with  tlie  introduction  of  the  power  by  the  Guana- 
juato plant  he  will  abandon  the  Leon  station.  'Ihe 
power  will  be  transmitted  from  the  Zamora  plant 
and  besides  being  used  for  public  and  commerical 
lighting  there  are  a  nnmlwr  of  important  manufac- 
turing concerns  at  Leon  which  will  use  the  pow'er. 

Tile  contract  for  the  construction  of  the  electric- 
light  and  power  plant  at  Ixtlan  del  Rio,  Mexico,  has 
been  awarded  to  LTgartc  &  Garcia  of  Guadalajara. 

The  Mexican  Electrical  Tramway  Company  of  the 
City  of  Mexico  has  been  receiving  a  large  amount 
of  new  equipment  from  United  States  manufactur- 
ers recently.  The  company  is  preparing  to  inaugu- 
rate an  express  service  on  its  lines,  and  for  this 
purpose  four  30-foot  express  cars  are  being  equipped 
in  its  Indianilla  shops  and  12  express  wagons  have 
been  ordered  from  the  United  States.  Armand  de 
Blanc  will  be  superintendent  of  the  express  depart- 
ment of  the  company. 

A  number  of  capitalists  of  the  City  of  Mexico 
have  taken  steps  to  organize  a  company  for  the  pur- 
pose of  establishing  electric-light  and  power  plants 
in  all  of  the  principal  towns  in  the  federal  district 
in  w'hich  the  City  of  Mexico  is  situated. 

S.  Pearson  &  Son,  the  English  contractors  who 
have  done  a  large  amount  of  public  work  in  Mexico, 
will  establish  a  complete  system  of  electric-traction 
lines  in  Vera  Cruz.  This  firm  now  owns  the  existing 
street-railway  system  at  Vera  Cruz,  which  is  oper- 
ated by  animal  traction.  This  system  is  to  be  re- 
built, extended  and  converted  into  electric  traction. 
J.  N.  Nixon  lias  been  appointed  superintendent  of 
the  system.  E.  A.  Worswick  will  be  chief  engineer 
of  construction. 

Capitalists  of  the  City  of  Mexico  are  negotiating 
for  the  purchase  of  the  street-i-ailway  system  in 
Sallillo.  ivlexico.  If  the  pending  deal  is  consnm- 
maled  the  system  will  be  converted  into  electric 
lines.  H. 


New  EnKland. 

Boston,  September  3. — The  Fall  River  and  New 
Bedford  automatic  telephone  companies  are  making 
preparations  to  consolidate  and  extend  their  services 
to  Taunton  and  Brockton.  Committees  of  con- 
ference have  been  appointed  and  stock  is  being  sub- 
scribed for  the  Taunton  project  at  the  present  time. 
The  capital  of  the  Fall  River  company  is  $135,000, 
and  it  has  $65,000  bonds  outstanding.  The  capital 
of  tlie  New  Bedford  company  is  $100,000. 

The  Boston  Suburban  Express  and  Parcels  Com- 
panies, a  voluntary  association,  capitalized  at  $500,000, 
with  Hon.  E.  P.  Shaw  of  Newburyport  at  the  head 
of  the  concern,  has  been  organized  to  engage  in  the 
suburban-express  business,  and  15  companies  doing 
business  in  tliis  line  between  Boston  and  s,urrounding 
cities  have  been  absorbed  at  the  outset  by  the  new 
combine.  E.  P.  Shaw  is  of  the  Shaw  syndicate, 
which  controls  the  Boston  and  Worcester,  and  other 
big  electric  raihvays,  and  it  is  assumed  that  the 
combination  will  endeavor  to  introduce  the  trolley- 
express  service  in  and  aroimd  Boston.  A  large  build- 
ing on  Broad  and  Batterymar-ch  Streets  has  been 
leased  for  the  headquarters  of  the  company,  and 
development  of  its  plans  is  awaited  with  much  in- 
terest by  those  who  are  cognizant  of  the  proceedings 
thus  far  undertaken. 

Contracts  for  the  new  $75,000  car  house  of  the 
Boston  and  Northern  Street  Railway  Company  in 
Salem  have  been  awarded  to  J.  N.  and  V.  S.  Peter- 
son of  Salem. 

Plans  for  the  new  building  that  the  Edison  Electric 
Illuminating  Company  of  Boston  will  erect  at  the. 
L  Street  plant  in  South  Boston  contemplate  a  build- 
ing 55  by  28  feet,  constructed  of  expanded  metal 
and  plaster,  to  be  used  for  a  battery  bouse. 

On  Wednesday  night  a  South  Boston  car  of  the 
Boston  elevated  railway  jumped  the  track  and  fell 
down  an  embankment  on  Dorchester  Street,  injuring 
more  or  less  seriously  23  passengers.  About  a  dozen 
cf  the  injured  received  hospital  treatment,  but  arc 
not  considered  in  danger.  One  serious  case  is  re- 
ported, however,  and  fatal  results  are  feared  from 
the  condition  of  Frank  Farrell,  wdio  was  taken  to 
Carney    Hospital    in   an   unconscious    condition. 

B. 


Southeastern  States. 

Charlotte.  N.  C,  September  3. — There  is  talk  of 
an  electric  railway  from  Hampton  to  Yorktown 
and  thence  to  Jamestown,  Va.,  via  Williamsburg. 
O.  D.  Jackson  of  Norfolk  owns  the  franchise  and 
the  major  portion  of  the  right-of-way  has  been  se- 
cured. A  large  power  house  is  projected  at  York- 
town. 

A  movement  is  on  foot  to  build  an  electric  railway 
from  Huntsville.  -^la.,  to  the  top  of  Mt.  Sano.  The 
Huntsvillc  Railway,  Light  and  Power  Company  is 
interested. 

The  Florence  (S.  C.j  Li.ght  and  Power  Company 
lias  been  commissioned,  with  $50,000  capital.  The 
incorporators  arc  H.  C.  Case  and  William  Meascy 
of  Philadelphia. 

A  sub-postofficc  to  be  established  at  Athens,  Ga.. 
shortly  will  have  the  mails  carried  by  the  local 
electric  railway. 

The  Catawba  Power  Company  at  Fort  M'ill.  S.  C. 
has  the  contract  for  lighting  Elizabeth  College. 
Oiarlotte,  N.  C.  supplanting  a  private  lighting  plant. 


The  Greenville  Traction  Company  of  Greenville, 
S.  C,  has  had  surveys  made  for  a  three-mile  loop 
to  be  constructed  shortly. 

The  W'estingliouse  single-phase  alternating-cur- 
rent electric-railway  system  will  be  installed  on  the 
new  line  between  Atlanta  and  Marietta,  Ga.,  for 
tlie  Interurban  Railway  Company  at  a  cost  of  about 
$100,000. 

'I'lic  stockholders  of  the  Spartanburg  (S.  C.) 
Railway,  Gas  and  Electric  Company  have  voted  a 
bond  issue  of  $400,000.  The  issue  will  go  partly 
into  the  treasury  and  partly  to  cover  the  value  of 
the  present  property.  Improvements  may  be  made. 
F.   H.  Knox  is  secretary  of  the  company. 

Tlie  City  Council  of  Birmingham.  Ala.,  has  been 
assured  that  the  Railway.  Light  and  Power  Com- 
pany will  soon  give  transfers  on  all  lines  according 
to  previous  agreement.  Hitherto  transfers  on  par- 
allel lines  have  not  been  granted.  L. 


Ohio. 

Cleveland,  September  3. — The  Scioto  Valley  Trac- 
tion Company  will  be  under  the  necessity  of  pur- 
chasing some  additional  cars,  it  is  said,  to  accom- 
modate the  large  traffic  that  is  coming  to  its  lines 
from  Columbus  to  Lancaster  and  Circleville.  The 
management  is  now  running  trains  instead  of  single 
cars,  but  is  yet  unable  to  accommodate  the  public 
satisfactorily. 

Attorney  T.  H.  Hogsett  of  Qeveland  has  de- 
posited two  bonds  of  $10,000  each  with  the  state 
insurance  department  for  the  Traction  Mutual  and 
Electric  Mutual  Insurance  companies  according  to 
the  laws  governing  the  organization  of  mutual  fire 
companies.  The  companies  may  now  solicit  business, 
but  can  issue  no  policies  until  at  least  $500,000  insur- 
ance and  $10,000  cash  premiums  have  been  received. 
The  projectors  of  these  companies  are  going  right 
along  and  will  have  the  companies  in  operation  as 
soon  as  possible. 

The  Cincinnati  Traction  Company  has  opened  a 
school  of  instruction  for  motormen  at  the  Vine 
Street  Hill  car  barn.  William  F.  Needles,  a  man 
who  has  been  in  the  employ  of  the  company  for  20 
years,  is  in  charge  of  the  instruction.  A  car  has 
been  arranged  in  the  barn  with  all  the  working 
parts  exposed  and  new  men  are  taught  all  about  the 
entire  mechanism  from  the  time  the  current  is  taken 
from  the  trolley  wire  until  it  leaves  the  wheels.  The 
car  is  raised  on  a  platform  so  that  the  machinery 
may  be  operated  without  moving  the  car.  The  men 
are  also  taught  how  to  make  repairs. 

.Arrangements  have  been  made  to  extend  the 
street-car  tracks  through  the  center  of  Highland 
Park  Cemetery  at  Cle\eland  so  that  the  funeral  car 
may  be  run  closer  to  points  of  interment.  Heretofore 
it  has  been  compelled  to  stand  some  distance  away. 
The  demand  for  ihe  car  is  increasing  and  it  has 
become  necessary  to  make  some  new  arrangements 
for  its  use  about  the  cemeteries. 

The  Chamber  of  Conunerce  committee  at  Toledo, 
which  has  been  investigating  the  street-railway  com- 
pany's books  in  connection  with  the  council  commit- 
tee on  railroads  in  order  to  satisfy  the  people  as 
to  the  cost  of  carrying  passengers,  has  sent  a  letter 
to  the  council  declining  to  serve  further.  As  a 
reason  they  say  they  are  not  pleased  with  the  man- 
ner in  which  the  council  committee  is  conducting 
the  examination.  Mayor  Finch,  A.  Backus,  R.  A. 
Bartley  and  I.  E.  Knistley  are  the  members  of  the 
Chamber  of  Commerce  committee. 

Manager  Stebbins  of  the  Appleyard  interests  states 
tliat  the  last  year  or  two  have  seen  only  the  begin- 
ning of  the  electrification  of  steam  roads  and  that 
he  expects  to  see  more  of  this  than  ever  in  the 
future.  The  adaptation  of  the  alternating  current 
has  made  the  power  cheaper  and  it  can  now  be  used 
to  better  advantage  than  in  the  past.  O.  M.  C. 


Michigan. 

Detroit,  September  3. — The  Common  Council  of 
Battle  Creek  will  take  action  against  the  Michigan 
Traction  Company  under  the  provision  in  its  fran- 
chise which  provides  that  the  company  shall  build 
a  mile  of  new  track  each  year,  when  ordered  by  the 
council.  The  road  has  not  complied  with  last  year's 
order,  and  it  is  claimed  that  the  franchise  has  been 
forfeited  on  that  account. 

The  Detroit  United  Railway  Company  is  not  lack- 
ing in  courage  in  making  big  permanent  improve- 
ments, notwithstanding  that  its  franchise  will  expire 
between  if)00  and  1913.  It  seems  that  they  take  it 
for  granted  that  the  franchises  will  be  renewed. 

.-\  new  electric  line  is  proposed  to  run  from  .\drian 
to  Vpsilanti.  It  is  understood  tltat  the  line  will  run  via 
Saline  to  Vpsilanti.  .'\n  effort  is  being  made  to  se- 
cure tlie  option  on  the  old  steam  line  between  these 
points  w^hich  was  graded  years  a.go.  bridges  and  other 
accessories  being  built,  but  never  utilized. 

The  village  of  Delray  is  again  in  an  argument  with 
Ihe  Detroit  United  Railway  over  street-car  franchises 
and  the  question  of  paving  between  tracks.  The 
street-railway  company  asks  that  tlie  franchise,  which 
now  has  17  years  to  run,  be  extended  13  years,  prom- 
ising to  pave  and  make  other  improvements.  It  is 
argued  by  some  who  expect  the  village  will  be 
annexed  to  Detroit,  that  should  municipal  owner- 
ship ever  become  a  fact  in  Detroit,  this  13  years'  ex- 
tension of  franchise  would  mean  so  much  of  a  set- 
back for  municipal  ownership. 

The  Grand  Rapids.  Grand  Haven  and  Muskegon 
electric    railway,    after    a    thorough    trial    of    limited 
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cars  running  between  Grand  Rapids  and  Muskegon, 
has  decided  to  discontinue  this  service  as  it  is  not 
a  paving  venture. 

The  village  of  Wayne  will  vote  on  September 
I2th  on  the  proposition  of  bonding  the  village  for 
$S.ooo  for  the  establishment  of  a  municipal  electric- 
lighting  plant. 

A  part}^  of  prominent  electric-railroad  men  are  in- 
specting the  Hawks-Angus-Boland  system,  piloted 
by  J.  D.  Clark,  general  manager  of  the  Consolidated 
interests,  and  Superintendent  Merrill  of  Ypsilanti. 
They  are  making  an  inspection  of  the  Ypsilanti-Ann 
Arbor  road,  looking  over  the  matter  of  the  new 
limited  service  which  is  contemplated.  It  is  under- 
stood that  the  plan  is  to  have  the  fast  service  running 
within  the  next  two  months  between  Jackson  and 
Detroit.  There  will  be  but  five  stops  made  between 
these  cities.  C.  G.  W. 


from  the  South  Fork  of  the  Clearwater.     The  total 
cost  of  the  proposed  system  is  estimated  at  $2,500,000. 

G. 


Northwestern  States. 

Minneapolis,  September  3. — .A.  new  factory  is  in 
view  for  JNIinneapolis  for  the  manufacture  of  elec- 
trical supplies  and  specialties. 

A  dam  will  be  built  on  the  Ottertail  River  at  De- 
troit, Minn.,  for  furnishing  power  and  light. 

Louis  M'.  Ogden  and  others  have  been  incorpo- 
rated as  the  Bliss  Electric  Car  Lighting  Company 
at  ]\Iilwaukee,  Wis.,  with  a  capital  of  $ico,ooo. 

G.  A.  Bergold  proposes  to  build  a  trolley  line 
from  Lansing  to  Waterloo,  Iowa. 

The  Fak-go  t,N.  D.)  and  Moorhead  (Minn.) 
Street  Railway-  Company'  has  decided  to  resume 
work  and  complete  the  construction  of  the  street- 
railway  system. 

The  Twin  Citj'  Rapid  Transit  Company  will  ex- 
tend the  trolley  line  from  Stillwater,  Minn.,  to  South 
Stillwater. 

The  Dyersville  and  Northern  Railway  Company 
has  been  incorporated  with  a  capital  of  $75,000  for 
the  purpose  of  building  a  trolley  line  from  Dubuque, 
Iowa,  to  New  \"ienna.  G.  H.  Hesselmann  is  presi- 
dent and  B.  X'.  Kemer  secretary-treasurer  of  the 
company. 

The  inlerurban  line  from  Kaukauna  to  Green 
Bay,  Wis.,  has  been  completed  and  business  has 
been  begun.  This  completes  a  chain  of  electric  rail- 
ways from  Fond  du  Lac  to  Green  Bay,  75  miles. 

Des  Moines  capitalists  will  be  granted  a  franchise 
for  a  street-car  line  at  Sioux  Falls,  S.  D.  S.  C. 
Lee  heads  the  new   company. 

Work  on  the  new  street-car  line  at  Mankato 
(Minn.)   will  be  commenced  this  fall.  R. 


Rocky  Mountain  States. 

Salt  Lake  City,  Sept.  2.— H.  B.  Holt  of  Las  Vegas, 
N.  M.,  is  now  at  Santa  Fe,  N.  M.,  and  states  that 
eastern  capitalists  are  seeking  investment  in  the 
Mesilla  valley  with  a  view  to  establishing  a  large 
central  electric-power  plant  and  establishing  a  col- 
on\-.  The  Interior  Department  is  seen  to  take  up 
the  construction  of  a  diverting  dam  across  the  Rio 
Grande  River  near  Fort  Selden. 

It  is  stated  that  Joseph  Plastina  of  Spokane. 
Wash.,  and  F.  M.  Barrett  of  Wisconsin  are  back 
of  a  project  to  build  an  electric  railway  from  Libby, 
Mont.,  to  the  mines  south  of  that  place.  The  line 
as  outlined  would  be  40  or  50  miles  long. 

Isaac  Bailey  of  Bisbee,  Ariz.,  has  gone  to  London. 
England,  for  the  purpose  of  forming  a  company  to 
install  a  water  system  and  power  plant  at  Bisbee  for 
electrical  purposes. 

D.  E."  ilcKinnon  of  the  Amador  Alining  and  Mill- 
ing Compan}',  says  his  company  contemplates  build- 
ing an  electric  road  from  the  town  of  Amador, 
Mont.,  to  the  mines. 

The  Boise  Electric  Supply  Company  of  Boise. 
Idaho,  has  received  an  order  from  the  Belle  of 
Thunder  Mountain  jMining  Company  for  equipment 
to  be  used  in  the  construction  of  an  electric-light 
plant  in  the  famous  mining  camp. 

Survej-s  for  a  proposed  electric  railway  between 
Lewiston,  Idaho,  and  Kendall  have  been  completed 
and  the  organization  of  a  company  will  follow  shortly. 
The  estimated  cost  of  the  road  is  $110,000.  and  the 
stockholders  of  the  proposed  company  will  be  largely 
Lewiston  capitalists. 

Work  has  been  commenced  on  the  construction 
of  the  Montpelier  (Idaho)  Electric  Light  Company's 
power  plant  in  Georgetown  Canyon.  The  work  out- 
lined involves  the  construction  of  a  stone  power 
house  and  a  transmission  line  13  miles  in  length 
to  Montpelier.  The  work  will  be  pushed  as  rapidly 
as  possible.  The  total  expenditure  will  be  about 
$20,000. 

W.  H.  Patterson  and  Alvaro  Evans  of  Reno.  Nev., 
are  the  pmmoters  of  a  project  for  the  construction 
of  an  electric  railroad  between  Fallon  and  Hagen,  to 
be  used  by  cattle  firms  for  the  transportation  of  beef. 

A  power  plant  to  be  operated  by  energy  from 
Little  Cottonwood  and  Big  Cottonwood  streams, 
within  a  few  miles  of  Salt  Lake  City.  Utah,  is 
projected  by  James  J.  Chambers  of  New^  York. 
About  2,800  horsepower  will  be  developed  and  will 
be  used  for  the  operation  of  mines  and  for  electric 
lighting. 

Idaho  capitalists  are  at  work  in  the  East  in  an 
effort  to  raise  the  necessary  funds  for  the  construc- 
tion of  an  electric  system  to  be  known  as  the  Lewis- 
ton  and  Southeastern  electric  railway,  which,  if  the 
scheme  is  consummated,  will  cover  a  total  distance 
of  over  100  miles.  The  route  outlined  traverses  a 
rich  agricultural  region.     The  power  will  be  derived 


Pacific  Slope. 

San  Francisco,  September  i. — The  John  M.  Klein 
Electrical  Works  of  this  city  has  just  secured  the 
contract  for  installing  some  heavy  electrical  mining 
apparatus.  Afr.  Klein  of  the  company  says  that  he 
finds  business  good,  but  owing  to  the  rapid  growth 
of  competition  contractors  are  forced  to  figure  too 
close.  The  firm  is  the  oldest  of  its  kind  in  San 
Francisco,  having  been  established  in    1879. 

The  Bishop-Wilbur  Company  has  opened  offices 
in  the  Crossley  Building.  San  Francisco,  carrying 
such  goods  at  Kuhlman  transformers,  Jandus  elec- 
tric fans  and  arc  lamps,  etc.  Mr.  Bishop  has  charge 
of  the  office.    ' 

The  firm  name  of  Dwight  &  Spencer,  dealers  in 
lamps  and  electrical  specialties  in  this  city,  has 
been  changed  to  Hutchins  &  Spencer,  Mr.  Dwight 
having  disposed   of  his   interests. 

The  Independent  Electrical  Construction  Com- 
pany has  secured  the  wiring  contract  for  a  five-story 
building  on  Sutter  Street  belonging  to  J.  Schwartz 
and    S.   Disbecker. 

J.  T.  Hill  is  now  in  El  Oro,  Mexico,  for  the  pur- 
pose of  planning  electrical  machinery  for  the  Espe- 
ranza  Mining  Company.  It  is  the  intention  to  aban- 
don steam  power  for  electric. 

There  has  been  a  rumor  for  some  time  that  one 
of  the  big  power  companies  of  San  Francisco  is 
engineering  a  deal  by  which  it  intends  to  consoli- 
date all  the  smaller  power  companies  in  the  vicinitj' 
of  Santa  Barbara,  Cal.,  under  one  head.  Eugene 
Watson,  a-^San  Francisco  attorney,  is  reported  to  be 
negotiating  the  deal  for  the  new  company. 

N.  0.  Bagge  of  Los  Angeles,  Cal.,  has  purchased 
the  Central  and  Little  Emma  mines,  located  at 
Amoloya,  Mexico.  A  power  plant  is  to  be  built 
at  Dorado  station  on  the  Parral  branch  of  the  Mexi- 
can Central  railroad,  from  which  electric  power  will 
be  transmitted  to  the  mines. 

J.  Buntzen,  general  manager  of  the  British  Co- 
lumbia Electric  Railway  Company,  has  been  author- 
ized to  proceed  at  once  with  the  work  of  rebuilding 
the  car  shops  of  the  company  at  New  Westminster, 
B.  C,  which  were  recently  destroyed  by  fire. 

The  Coeur  d'Alene  and  Spokane  railroad  contem- 
plates building  a  branch  line  from  its  main  line  at 
Spokane.  Wash.,  and  to  Liberty  Lake. 

The  Portland  City  and  Suburban  Street  Railway 
companies  of  Portland,  Ore.,  are  to  be  merged  into 
one  company  under  the  name  of  the  Portland  and 
Suburban  Railway  Company. 

C.  F.  Clark  of  Clackamas  and  other  citizens  of 
Oregon  City.  Ore.,  are  promoting  a  project  to  build 
an  electric  railway  from  East  Oregon  City  via 
Clackmas  and  Milwaukee  to  Portland,  Ore. 

The  Eastern  Oregon  Development  Company  of 
Sumpter.  Ore.,  has  surveyors  in  the  field  in  the 
Grand  Ronde  valley  between  Cove  and  La  Grande, 
Ore.  It  is  proposed  to  build  an  electric  road  to  ex- 
tend a  distance  of  41  miles. 

The  Standard  Electric  Company's  plant  at  Electra, 
Cal.,  has  been  considerably  damaged  recently  by  the 
blowing  out  of  its  pipe  line.  The  water  rushed  from 
the  bursted  pipe  with  such  force  that  the  dynamos 
in  the  plant  of  the  company  were  damaged  as  uell 
as  other  parts  of  the  machinery^.  The  damage  is 
estimated  at  about  $30,000.  A. 


has  completed  his  European  travels  and  is  visiting 
this  country  on  his  homeward  trip.  Mr.  Varela 
says  that  the  electric  works  in  Schenectady  are  the 
most  complete  he  has  ever  seen. 

W.  R.  Whitney,  professor  of  chemistry  at  the 
Massachusetts  Institute  of  Technolog}-,  has  resigned 
to  take  charge  of  the  research  laboratory  of  the 
General    Electric    Company    at    Schenectady. 

Peter  Valier  has  resigned  as  superintendent  of 
the  LaCrosse  (Wis.)  Street  Railway  Companj'.,  to 
accept  a  similar  position  with  the  LaCrosse  and 
Southeastern  Railway  Company,  which  is  building  an 
electric   railway   to  Viroqua. 

The  body  of  William  G.  Jones,  formerly  manager 
of  the  Western  Union  Telegraph  Company  at  Phila- 
delphia, Pa.,  was  found  a  few  days  ago  in  the 
waters  of  Jamaica  Bay,  L.  I.  Mr.  Jones  was  55 
years  of  age,  a  native  of  Pennsylvania,  and  had  his 
home  in  Brooklyn.  From  1897  to  1903  he  was  in 
the  office  of  the  Associated  Press  in  New  York  city. 

Sales  Manager  John  W.  Brooks  of  Pass  &  Sey- 
mour. Solvay,  N.  Y.,  visited  Chicago  last  week.  ^fr. 
Brooks  made  only  a  stay  of  a  day  or  two  in  Chi- 
cago, returned  to  Solvay,  and  thence  left  in  company 
with  General  Manager  Salisbury  for  the  Electrical 
Congress  in  St.  Louis.  Messrs.  Salisbury  and  Brooks 
will  make  their  headquarters  in  all  probability^  at 
the  Forest  Park  University  Hotel,  where  they  ex- 
pect to  be  during  the  period  of  the  Northwestern 
Electrical    Association    convention. 


PERSONAL. 


W-  P.  Jackson  of  Bay  City  has  been  appointed 
master  mechanic  of  the  entire  Bay  City  and  Sag- 
inaw electric-light,  gas  and  street-railway  system. 

George  C  Rutledge,  superintendent  of  public  serv- 
ice at  St.  Cloud,  Minn.,  has  resigned,  to  accept  a 
position  as  manager  of  the  electric-light  plant  at 
Fargo,   N.   D. 

George  W.  Knox  of  Chicago  was  recently  made 
general  manager  of  the  Green  Bay  Traction  Com- 
pany of  Green  Bay.  Wis.,  which  is  to  take  over 
the  property  of  the  Fox  River  Electric  Railway  and 
Power  Company,  consisting  of  street  railways  in 
Green  Bay  and  the  Green  Bay-Kaukauna  interurban 
line. 

E.  U.  Harlan  of  Monterey,  Mexico,  has  been  ap- 
pointed manager  of  the  Monterey  Electric  Street 
Railwa}-.  Light  and  Power  Company,  which,  as  noted 
in  the  Western  Electrician  last  week,  has  been 
formed  for  the  purpose  of  converting  the  existing 
horse  tramways  in  and  around  Monterey  into  elec- 
tric-traction lines. 

George  W'.  Chandler,  who  has  been  connected 
with  the  Illinois  Central  electric  railway  since  its 
inception,  in  the  capacity  of  civil  engineer,  has  been 
promoted  to  the  position  of  general  manager  of  the 
company.  Mr.  Chandler  has  been  a  resident  of 
Canton,  111.,  for  some  years  past,  and  during  nearly 
all  of  that  period  has  been  the  city  engineer. 

George  Mery  Varela  of  Santiago,  Chile,  was  in 
Schenectady  recently  inspecting  the  General  Electric 
and  American  locomotive  plants.  Varela  is  a  civil 
and  electrical  engineer,  and  has  been  commissioned 
by  several  South  American  governments  to  visit  the 
great  industries  of  Europe  and  America  for  the 
purpose  of  reporting  to  the  governments  and  sug- 
gesting ideas  that  will  be  of  advantage  to  them.     He 


ELECTRIC  LIGHTING. 

J.  Y.  Fiddler  of  Manson,  Iowa,  has  sold  his  elec- 
tric-light plant. 

J.  K.  Fyfer  has  disposed  of  his  electric-light  plant 
at   Centralia,   Mo.,   to  J.   H.   Bladridge. 

The  new  electric-light  plant  at  Brinkley,  .A,rk., 
costing  over  $40,000,  has  been  completed. 

Oakland,  Neb.,  will  issue  $7,000  worth  of  bonds 
for  the  installation  of  an  electric-light  plant. 

A  number  of  citizens  of  Omaha,  Neb.,  are  agitat- 
ing the  building  of  a  municipal  electric-lighting  sys- 
tem. 

The  people  of  Utica,  Miss.,  have  voted  a  $10,000 
bond  issue  to  build  an  electric-light  plant  and  water- 
works. 

The  Madrid  Electric  Light  and  Power  Company 
of  Madrid,  Iowa,  has  increased  its  capital  stock  to 
$15,000. 

The  city  of  Argenta.  Ark.,  contemplates  the  estab- 
lishment of  an  electric-light  plant  and  system  of 
waterworks. 

Carrollton  (Ga.)  citizens  have  voted  to  issue  $45,- 
oco  in  bonds  for  building  an  electric-light  plant, 
waterworks,  etc. 

The  Home  Light  and  Power  Company  has  suc- 
ceeded to  the  business  of  the  Concordia  (Kan.) 
Electric   Light   Compan}'. 

Contracts  have  been  signed  for  a  $50,000  electric- 
light  plant  at  Wilburton,  I.  T.,  by  the  Citj^  Council 
and  James  Degnan  of  that  city. 

The  new  power  canal  for  the  electric-light  plant 
at  EUensburg,  Wash.,  has  been  completed.  About 
1,000  horsepower  will  be  developed. 

The  city  of  Litchfield,  111.,  has  voted  a  75-year 
franchise  to  D.  Davis  for  the  construction  and  main- 
taining of  a  gas  and  electric-light  plant. 

A  council  committee  of  the  Grand  Rapids  (Mich.) 
City  Council  is  considering  the  question  of  erecting 
an  addition  to  the  municipal  lighting  plant. 

The  Waterloo  (Ind.)  Water,  Light  and  Power 
Company  has  been  incorporated  with  $10,000  capital 
stock  by  C  L.  Olds,  W.  J.  Vesey  and  A.  J.  Vesey. 

The  Mt.  Vernon  Electric  Light  and  Power  Com- 
pany of  Mt.  Vernon.  Ind.,  has  been  incorporated  with 
$5,000  capital  stock  by  J.  H.  Purdy  and  H.  R.  Lynn. 

At  an  election  held  in  Capac,  Mich.,  recently  it  was 
voted  to  issue  $7,000  in  bonds  for  the  purpose  of  com- 
pleting the  electric-light  plant  and  waterworks  sys- 
tem. 

The  Southern  California  Electric  Company  of  Los 
Angeles.  Cal.,  has  been  incorporated  with  $25,000 
capital  by  F.  W.  Peschke,  J.  L.  Ruperd  and  J.  C. 
Rendler. 

Preparations  are  being  made  for  the  issuance  of 
bonds  by  the  city  of  Graceville,  Fla.,  for  the  purpose 
of  erecting  an  electric-light  plant  and  putting  in 
waterworks. 

The  contract  for  lighting  the  city  of  Peoria.  111., 
for  the  next  two  years  was  awarded  to  the  Peoria 
Gas  and  Electric  Light  Company  on  its  bid  of  $65 
per  light  a  year. 

The  Echo  (Ore.)  Water,  Light  and  Power  Com- 
pany has  been  incorporated  with  $10,000  capita!  stock 
and  the  company  will  soon  begin  the  construction  of 
an  electric-light  plant. 

Frank  P.  Snyder  has  been  granted  a  franchise  at 
Danville,  K3'.,  to  operate  an  electric-light  plant  and 
a  street  railway.  He  will  ask  the  Fiscal  Court  for 
a   franchise   for  an  interurban  line  from  that  place 
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to  Junction  City.  Mr.  Snyder  represents  a  number 
of  St.  Louis  capitalists  who  are  planning  to  build 
the  roads  and  operate  the  light  plant. 

Spring  Lake.  Mich.,  will  soon  vote  on  a  proposi- 
tion to  establish  an  electric-light  plant.  It  is  pro- 
posed to  put  in  a  plant  having  20  street  arc  lights,  as 
well   as   facilities    for   commercial    lighting. 

The  Borough  Council  of  Northumberland.  Pa.,  has 
adopted  a  resolution  to  submit  to  tlie  ta.\payers  at 
an  election  to  be  held  on  November  Stii,  the  propo- 
sition to  increase  the  borough  debt  S15.000  for  the 
purpose  of  building  a  municipal  light  plant  for  the 
village. 

Indianapolis,  Ind.,  it  is  said,  within  a  year  will 
be  lighted  with  electricity  brought  a  distance  of  160 
miles  from  the  dams  of  the  Indiana  and  Michigan 
Electric  Company  at  South  Bend.  At  a  recent  meet- 
ing it  was  decided  to  extend  the  transmission  lines 
of  the  electric  company  to  Indianapolis. 

The  North  Shore  Electric  Company,  which  sup- 
plies electric  light  and  power  to  the  North  Shore 
terrilor>',  including  Evanston  and  WauUegan.  has 
definitely  decided  to  erect  a  big  central  power  house 
on  the  lake  front. at  Waukegan.  The  building  will 
1k'  about  125  by  214  feet,  and  will  be  one  of  the 
largest  and  be>t  in  the  state.  The  company  recently 
secured  a  franchise  for  Lake  Bluff  and  is  now  run- 
ning a  line  of  poles  to  that  point  from  North  Chi- 
c^ago.  A  pole  line  will  also  be  run  to  Libertyville. 
Thus  Waukegan  will  soon  supply  both  eleclrJcity 
and  gas  to  this  entire  region.  Samuel  Insull  is  presi- 
dent of  the  company. 

An  effort  is  being  made  to  consolidate  the  electric 
light  and  power  company  and  the  artificial  ice 
company  of  Shenandoah,  Iowa,  with  the  idea 
of  utilizing  the  franchise  of  the  one  and  the 
plant  of  the  other,  and  so  install  an  all- 
day  service  and  at  the  same  time  put  in  a 
steam-heating  plant.  The  ice  plant,  which  burned 
down  recently,  was  operated  under  a  long-term  fran- 
chise. The  franchise  for  the  light  company  runs 
about  eight  or  nine  years.  The  intention  of  the 
promoters  of  the  amalgamation  is  to  recapitahze  the 
ice  company  for  about  $75,000  and  to  rebuild  the 
light  plant  and  put  in  steam-heating  pipes  th:it  will 
supply  about  to  blocks  of  business  bouses.  If  the 
consolidation  is  effected  the  heating  plant  will  be 
installed  tliis  fall. 


Delaware  County,  where  it  will  erect  a  new  $150,000 
pnwer  house.  Being  located  on  the  banks  of  Ridley 
Creek,  the  new  station  is  expected  to  save  25  per 
cent,  in  the  generation  of  power.  Its  erection  will 
be   completed   by    April    i. 


ELECTRIC  RAILWAYS. 

Fire  of  an  unknown  origin  almost  completely 
destroyed  the  Omaha  and  Council  Bluffs  Street  Rail- 
way Company's  barn  and  storehouse  in  Omaha, 
Neb.,  recently.  Twenty-four  cars  in  the  barn  at  the 
time  of  the  fire  were  all  destroyed  and  comprise  the 
principal  loss  of  the  company.  Their  estimated  value 
was  $50,000.  An  unused  power  house  of  the  com- 
pany was  tlireatened  by  the  flames,  but  was  saved. 

F.  T.  Ley  &  Co.  of  Springfield,  Mass..  have  been 
awarded  a  $ioo,coo  contract  by  the  Rochester,  Sy- 
racuse and  Eastern  Railway  Company  for  the  con- 
struction of  eight  miles  of  the  proposed  new  electric 
line  connecting  the  cities  of  Rochester  and  Syra- 
cuse. The  const rncion  has  been  divided  up  into 
sections  and  awarded  piecemeal  to  each  success- 
fully competing  contractor.  The  road  will  be  a 
high-speed  suburban  line. 

Plans  for  changing  the  method  of  operating  the 
suburban  lines  of  the  Southern  Pacific  railroad  across 
the  bay  at  San  Francisco  are  being  perfected  upon 
the  decision  of  the  company  to  operate  the  Berkeley, 
Oakland  and  Alameda  lines  on  a  third-rail  system, 
instead  of  the  overhead  trolley-wire  system,  by  which 
the  Santa  Fe  moves  its  Key  Route  trains.  When 
the  new  system  is  installed  there  will  also  be  im- 
provement  in   the   ferry  sen'ice. 

Advertisement  is  being  made  in  Buffalo,  N.  Y., 
of  the  proposed  extension  of  the  Buffalo  and  Depew 
Railway  Compaiiy's  line  from  Depew  to  Rochester, 
l)reliminary  to  the  application  to  the  State  Railway 
Commission  for  permission  to  build  the  extension, 
''"he  proposed  line  will  go  eastward  from  Depe\v 
through  Lancaster  and  Alden  in  Erie  County.  Daricn, 
Pembroke.  Batavia  and  Leroy  in  Genesee  County, 
Caledonia  in  Livingston  County,  and  Wheatland  and 
Chili  in  Monroe  County  to  Rochester,  a  distance  of 
a   little   more   than   60  miles. 

It  is  asserted  in  Fallon,  Nevada,  that  the  United 
States  government,  through  its  engineers  in  Nevada, 
is  figuring  on  the  construction  of  an  electric  railroad 
between  Fallon  and  Hazen,  on  the  line  of  the  South- 
ern Pacific  company.  Fallon  is  the  center  of  the 
big  irrigation  work  now  going  on  in  Nevada.  It 
will  always  be  the  center  of  the  big  farming  country 
that  is  about  to  be  developed  there.  The  line  is  al- 
most direct  and  for  the  16  miles  that  intervene  be- 
tween the  cities  is  a  stretch  of  perfectly  level  country. 
The  power  is  to  be  developed  just  above  the  big 
government  dam  in  the  irrigation  ditch. 

The  Philadelphia  Rapid  Transit  Company  is  pre- 
pared to  begin  work  on  its  elevated  road  through 
West  Philadelphia,  and  now  is  awaiting  only  the  large 
bridge  spans  that  ^\iII  connect  the  elevated  line  with 
the  subway.  In  view  of  the  increased  traffic  that  the 
complelion  of  this  line  will  bring  to  it  the  Philadel- 
l)liia  and  West  Chester  Traction  Company  has  pur- 
chased   a    piece    of    ground    in    Williston    township, 


PUBLICATIONS. 


"Scenes  from  a  Great  Industry"  are  depicted 
daily  in  the  beautiful  little  tjieater  in  the  Westing- 
house  companies'  exhibit  at  the  fair,  showing  the 
development  of  the  company  from  the  beginning 
and  biograph  interior  and  exterior  views.  A  little 
folder  entitled  "The  Westinghousc  Moving  Pictures" 
tells  all  about  this  interesting  feature  of  the  exhibit. 

Single-phase  power  motors  are  an  important  prod- 
uct of  the  Wagner  Electric  Manufacturing  Company 
of  St.  J-ouis.  In  consequence  the  company  has  is- 
sued in  pamphlet  form  the  paper  read  by  Mr.  W. 
A.  Layman  at  the  Boston  convention  of  the  Na- 
tional Electric  Light  Association  upon  "Single-phase 
Power  Motors  for  Electric-ligiuing  Stations."  The 
pamphlet  will  be  distributed  to  the  company's  friends. 

Small  motors  for  domestic  work,  such  as  driving 
sewing  machines,  are  manufactured  by  the  Emerson 
Electric  Manufacturing  Company  of  St.  Louis  and 
described  in  an  illustrated  bulletin  which  has  just 
been  issued.  These  motors  are  made  for  either 
direct  or  alternating  current,  and  when  attached  to 
the  sewing  machine  are  out  of  the  way  and  present 
a  neat  appearance.  Detailed  description  of  Oie  ap- 
paratus is  given  in  the  bulletin, 

C.  W.  Hunt  &  Co.  of  New  York  have  recently 
issued  an  illustrative  catalogue  on  electric  hoists, 
winches  and  capstans,  which  may  be  driven  by  either 
direct  or  alternating  current.  Much  good  informa- 
tion is  contained  in  the  catalogue  in  relation  to 
apparatus  of  this  sort  in  the  way  of  tables  and  in- 
structions as  to  the  necessary  data  to  be  taken 
before  designing  electric  hoists.  Some  excellent 
illustrations  are  given  of  machines  of  various  types. 

Miller's  Electropneumatic  Burglar  Alarm  Com- 
pany of  Estervilie.  Iowa,  is  sending  out  a  little 
booldet  containing  a  brief  description  of  the  ap- 
paratus and  a  few  letters  to  show  what  people  say 
of  the  device.  The  alarm  works  upon  the  closure 
of  a  circuit  and  is  so  adjusted  that  a  slight  change 
in  current  strength  in  a  normally  closed  auxiliary 
circuit  will  close  the  main  circuit  and  ring  a  gong 
continuously  in  the  vault  or  safe.  The  company  is 
considering  propositions  from  commercial  clubs  for 
a  location. 


SPACE    TELEGRAPHY. 

Word  has  been  received  by  the  State  Department 
from  LTnited  States  Consul-general  Fowler  at  Chefu 
to  the  effect  that  the  Russians  have  dismantled  their 
space-telegraph    station  at   that   place. 

The  British  government  has  decided  to  establish 
a  space-telegraph  station  on  the  Marsden,  about  three 
miles  from  South  Shields.  The  signal  station  will 
be  erected  on  the  edge  of  the  cliffs,  which  command 
a  view  north  and  south  for  miles  along  the  coast. 
The  new  station  is  to  be  primarily  used  for  securing 
communication  with  passing  warships. 

For  the  use  of  the  midshipmen  and  officers  at 
Annapolis  a  number  of  additional  sets  of  space- 
telegraph  instruments  will  be  installed  there.  In- 
stead of  establishing  "a  school  for  spa^e-telegraph 
operators  at  the  naval  proving  ground  at  Indian 
Head,  Md.,  as  was  at  first  intended,  this  school 
probably  will  be  established  at  Annapolis  because  the 
latter  point  is  more  accessible. 

The  General  Electric  Company  is  proceeding  with 
its  plans,  recently  mentioned,  for  the  establishment 
of  a  space-telegraph  system  with  stations  in  Lynn, 
Pittsfield  and  Schenectady.  A  station  at  Pittsfield, 
Mass.,  where  the  Stanley  works  are  located,  will 
be  used  as  a  relay  office  betW'Cen  Lynn  and  Schen- 
ectady. The  distance  between  Pittsfield  and  Lynn 
is  140  miles,  and  between  Pittsfield  and  Schenec- 
tady 45  miles  . 

Plans  for  the  signal  towers  have  been  made  and 
ground  .secured  in  Wilkcsbarre  and  Scranton,  Pa., 
for  the  stations  which  will  put  to  a  practical  test 
the  space-telegraph  system  invented  by  Father  Mur- 
gas  of  Wilkesbarre,  and  on  which  he  has  recently 
been  granted  patents.  The  American  Electric  Signal 
Company  of  Philadelphia  will  finance  the  project. 
Double-lower  stations,  200  feet  high,  will  be  erected. 
At  this  height  communication  can  be  had  with  Phila- 
delphia if  the  test  is  a  successful  one.  The  nc>  • 
station  will  then  be  erected  in   Philadelphia. 


MISCELLANEOUS. 


The  Postal  Telegraph-cable  Company  announces 
that  it  is  now  ready  to  accept  business  for  Sitka, 
Juneau.  Haines  Mission  and  Skagway,  Alaska,  via 
the  new  government  cable  just  opened  between  Se- 
attle and  Sitka. 

The  Union  Switch  and  Signal  Company  has  about 
completed  the  electropneumatic  interlocking  and 
switching  plant  for  the  St.  Louis  Terminal  Asso- 
ciation. This  is  probably  the  largest  plant  of  its 
kind  in  the  world,  controlling  all  llie  traffic  entering 
into  and  departing  from  the  Union  station  in  St. 
Louis.     The   plant   consists  of   three   towers,  one  of 


them  operating  215  levers,  with  65  single  switches 
and  48  double  slips  with  movable  frogs.  Seventy- 
nine  levers  alone  operate  194  signals.  The  other  two 
towers  operate  59  and  47  levers,  respectively. 

When  the  large  North  Side  intercepting  sewer 
is  completed  in  Lawrence  Avenue,  Chicago,  it  is 
probable  the  city  will  adopt  electricity  to  operate  the 
pumps.  The  city  is  having  some  difficulty  with  the 
Sanitary  District  officials  over  the  size  of  the  site 
for  the  station,  and  it  is  contended  that  with  elec- 
tricity as  a  motive  power  a  smaller  site  will  be 
necessary. 

A  fine  new  lake-excursion  steamer  to  be  known  as 
the  Turbine  Queen  is  to  be  built,  it  is  said,  for  the 
Dunkley-Williams  Steamship  Transportation  Com- 
pany by  the  Craig  Shipbuilding  Company  of  To- 
ledo, Ohio.  The  new  steamer  will  be  equipped 
with  turbine  engines,  the  first  in  use  upon  the 
Great  Lakes,  and  will  have  a  guaranteed  speed  of 
2$  miles  an  hour.  It  will  accommodate  3.500 
passengers  and  will  ply  between  Chicago  and  South 
Haven.  Its  length  will  be  275  feet,  with  42-foot 
beam.     It  w^ill  cost  over  $300,000. 


TRADE  NEWS. 


The  Missouri  Valley  Electric  Company  has  just 
been    incorporated   in    Savannah,   Mo. 

The  Webster  City  Electric  Company  has  discon- 
tinued  business   at    Webster   City,   Iowa. 

It  is  reported  in  the  daily  press  that  the  General 
Electric  Company  may  absorb  the  National  Carbon 
Company  of  Cleveland. 

With  a  capital  of  $60,000,  the  Northwestern  Manu- 
facturing Company  has  been  incorporated  by  William 
P.  Harper,  William  S.  Smith  and  John  T.  Harper 
for  the  purpose  of  manufacturing  electrical  motors 
and  other  machinery.  The  company  will  operate  in 
Milwaukee. 

The  Anniston  (Ala.)  Electric  and  Gas  Company 
recently  incorporated,  with  capital  stock  of  $250,- 
coo,  will  at  once  begin  the  erection  of  buildings  to 
be  equipped  with  machinery  for  manufacturing  elec- 
trical  supplies. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia announces  that  584  cells  of  type  G  Chloride 
Accumulator  have  recently  been  installed  on  the 
S3'stem  of  the  St.  Louis  Transit  Company.  This  is 
said  to  be  the  largest  individual  installation  of  its 
kind  in  the  world. 

The  American  Electric  and  Controller  Company  of 
New  York  is  introducing  a  new  electrical  patent — 
a  controller  for  shunt  and  compound-wound  motors 
by  which  a  large  range  of  speed  control  may  be 
secured  without  the  use  of  any  resistance  and  with- 
out any  special  features  on  the  motor.  The  device 
operates   on   the   ordinary   two-wire   system. 

In  Mobile,  Ala.,  the  Gulf  Electric  Company,  with 
capital  stock  of  $20.oco,  has  just  been  incorporated. 
The  incorporators  are  all  well-known  business  men 
of  Mobile.  The  following  were  elected  as  ofticers 
and  directors :  C.  W.  Chase,  president ;  Sidney  Low- 
enstein,  vice-president;  R.  W.  Jones,  secretary  and 
treasurer ;  J.  H.  Wilson,  C.  W.  Chase,  R.  W.  Jones 
and  Sidney  Lowenstein,  directors. 

Sealed  proposals  will  be  received  at  the  ofiice  of  the 
supervising  architect.  Treasury  Department,  Wash- 
ington, D.  C.  until  October  12th,  for  the  construc- 
tion (including  plumbing,  heating  apparatus,  -jlectric 
wiring  and  conduits)  of  the  postoffice  at  Fond  du 
Lac,  Wis.,  in  accordance  with  the  drawings  and 
specifications,  copies  of  wdiich  may  be  bad  of  the 
supervising  architect  or  at  the  office  of  the  post- 
master at  Fond  du  Lac. 

The  Rolfe  Electric  Company  lias  been  incorpo- 
rated. The  company  is  formed  with  a  capital  stock 
of  $150,000  in  1.500  shares  for  the  purpose  of  manu- 
facturing, selling  and  dealing  in  electrical  apparatus, 
and  will  have  its  principal  business  office  in  Roches- 
ter, N.  Y.  The  directors  are  Frederick  Zoller,  J. 
George  Kaelber.  John  Nicum,  George  Koch.  Ar- 
thur B.  Enos.  Rudolph  Schmidt  and  George  H.  Har- 
ris of  Rochester:  Charles  A.  Rolfe  of  Adrian,  Mich., 
and  A.  Miller  Belfield  of  Chicago. 


BUSINESS. 


The  Electric  Storage  Battery  Company  of  Phila- 
delphia is  sending  out  neatly  printed  invitations  to 
its  friends  to  visit  the  company's  exhibit  at  the  fair, 
located   in   Section   20,    Palace  of   Electricity. 

The  Sprague  Electric  Company  reports  an  excel- 
lent business  in  the  electric-hoist  department. 
Among  recent  orders  are  eight  electric  hoists  for 
the  Davis  &  Thomas  Company,  Catasauqua,  Pa.,  to 
be  used  in  handling  castings  for  the  new  tunnel  of 
the  Pennsylvania  Railroad  Company  in  New 
York  city ;  13  hoists  for  the  same  company's  car- 
wheel  foundry  at  Altoona,  Pa.,  and  20  hoists  for  the 
new  works  of  the  International  Steam  Pump  Com- 
pany' at   Harrison,    N.   J. 

The  Trumbull  Electric  Manufacturing  Company 
of  Plainville,  Conn.,  has  now  ready  for  delivery  its 
new  pendant  switch,  which  is  guaranteed  to  operate 
successfully  10,000  times  without  appreciable  injury 
at  its  rated  capacity,  10  amperes  at  125  volts.  There 
is  only  one  button  to  push  on  the  pendant  switch. 
The  company  has  also  increased  the  capacity  of  its 
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line  of  type  A  switches  from  300  to  600  amperes 
and  lias  taken  up  the  manufacture  of  panel  boards 
and   switchboards. 

President  A.  C.  Garrison  of  the  Columbia  Incan- 
descent Lamp  Company  of  St.  Louis  extends  a  cor- 
dial invitation  to  all  visitors  to  St.  Louis  in  connec- 
tion with  the  meeting  of  the  International  Electrical 
Congress  to  visit  the  office  of  the  Columbia  company. 

Stombaugli  guy  anchors  are  used  to  stay  the  great 
space-telegraph  mast  on  Art  Hill,  St.  Louis  Expo- 
sition, described  and  illustrated  in  tlie  Western  Elec- 
trician of  August  27th.  Twelve  anchors  arc  used,  of 
the  eight,  10  and  12-inch  size.  W.  N.  Matthews  & 
Bro.  of  600  Carleton  Building,  St.  Louis,  are  ex- 
clusive distributers  of  the   Stombaugh  guy  anchors. 

The  Chicago  Mica  Company  of  \'aIparaiso,  Ind., 
reports  that  it  is  running  its  plant  day  and  nieht 
in  order  to  keep  up  with  its  orders  for  ^licabond. 
Under  its  new  management  this  company  has  made 
great  progress  in  getting  its  product  established  and 
known  to  the  users  of  mica.  Micabond  is  said  to 
be  of  superior  quality',  nothing  but  the  best  in- 
gredients being  used  and  only  skilled  workmen  em- 
ployed, and  although  the  company  is  only  three  years 
old  it  has  already  established  itself  as  an  important 
factor  in  the  business. 

Becker  Bros,  of  Chicago,  well  known  in  electrical 
circles,  have  made  rapid  strides  in  their  special  lines. 
A  short  time  ago  the  company  moved  into  its  new 
three-story  and  basement  shops  at  68  West  Wash- 
ington Street,  giving  the  tirm  all  modern  facilities 
and  enabling  it  to  serve  its  customers  quickly 
and  satisfactorily.  It  may  not  be  known  that  the 
firm  makes  14  different  kinds  of  brushes  for  motors 
and  generators  and,  in  addition,  buys  and  sells  sec- 


ond-hand electrical  apparatus.     It  is  also  in  a  posi- 
tion to  do  all  kinds  of  electrical  repair  work. 

The  Heniingray  Glass  Company  of  Covington, 
I<y„  under  the  skillful  management  of  Secretary  and 
Treasurer  Daniel  C.  Hemingray,  so  w'ell  and  pop- 
ularly known  in  electrical  circles,  says  that  it  is 
doing  an  excellent  business.  The  company  manu- 
factures the  well-known  standard  screw  glass  in- 
sulators for  all  purposes.  The  Hemingray  insu- 
lators are  used  on  some  of  the  longest  transmission 
lines  and  have  stood  most  severe  tests.  The  com- 
pany's product  is  in  use  by  some  of  the  largest 
consumers  in  the  electrical  and  telephone  lines. 

The  Northern  Electrical  Manufacturing  Company 
of  Madison,  Wis.,  recently  sold  to  Greenlee  Brothers 
of  Chicago,  III.,  a  200-kilowatt  generator  for  the 
equipment  of  its  plant  at  Rockford,  111.  This  is  a 
representative  sale  of  the  company,  and  indicates  the 
rapidly  extending  field  of  application  of  Northern 
apparatus  in  all  sorts  of  industrial  plants.  The 
waterworks  company  of  the  city  of  Fond  du  Lac  has 
also  ordered  a  90-horsepower  vertical  Northern  mo- 
tor for  pumping  service.  This  motor  is  to  be  used 
for  driving  a  propeller  type  of  deep-well  pump. 

The  Pardridge  Shade  and  Reflector  Company  of 
Chicago  asserts  that  it  has  made  great  strides  with 
its  three  electrical  specialties  in  the  last  three  months. 
The  president,  Albert  J.  Pardridge.  expects  to  visit 
St.  Louis  during  the  electrical  congress  with  the  in- 
tention of  introducing  his  specialties  to  those  who 
have  not  already  seen  them.  The  new  Pardridge 
Easy  cord  adjuster  and  Easy  lamp  changers  that  have 
been  put  on  the  market  within  the  last  three  months 
seom  to  have  been  just  what  the  users  of  electric 
lights  wanted,  as  the  sales  on  these  two  specialties 


have  been  much  greater  than  was  ever  hoped  for  in 
such  a  short  time.  In  the  year  that  the  Pardridge 
company  has  been  in  business  it  has  placed  on  the 
market  over  80,000  reflectors. 

The  B.  F.  Sturtevant  Company  of  Jamaica  Plain, 
Mass.,  wishes  to  emphasize  the  advantages  of  me- 
chanical draft  as  an  economical  factor  in  the  pro- 
duction of  steam  in  paper  mills,  as  has  recently  been 
illustrated  in  the  installation  of  an  induced-draft  fan 
driven  by  a  direct-connected  vertical  engine  in  the 
)ilaut  of  the  Chapin  &  Gould  Paper  Company  of 
Huntington,  Mass.  Previous  to  the  installation  of 
this  apparatus  the  company  was  using  three  boilers 
and  all  the  steam  that  could  be  generated  with  a  high 
grade  of  coal.  Since  the  Sturtevant  mechanical- 
draft  apparatus  was  installed  it  has  been  using  a 
much  cheaper  grade  of  fuel  (which  could  'not  be 
used  with  chimney  draft  alone),  and  now,  instead 
of  using  three  boilers,  it  is  only  using  two  and  has 
all   the  steam   necessary. 

The  New  England  Motor  Company  of  Lowell, 
Mass.,  is  placing  upon  the  market  a  line  of  storage 
batteries  for  stationary  and  vehicle  work.  The  cells 
are  of  the  pasted  type.  The  oxides  are  applied  to 
molded  grids  in  the  usual  manner.  The  negative 
plates,  after  being  formed,  are  subjected  to  con- 
siderable pressure,  so  as  to  consolidate  the  spongy 
lead  and  make  it  more  adhesive.  The  positive  grids 
are  oxidized  before  being  pasted.  In  the  vehicle- 
type  cells  grooved  wooden  separators  are  used.  The 
w^ood  is  treated  by  a  special  process  to  prevent  the 
formation  of  acetic  acid  or  gum-dextrin.  The  150- 
ampere-hour  cell  at  four-hour  rate  weighs  complete 
28  pounds.  The  grids  are  of  such  a  form  as  to  give 
great  mechanical  rigidity,  so  that  the  mechanical  effi- 
ciency has   not  been  sacrificed   for   weight. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


76S.581.  Electrical  Apparatus.  Fred  Burks  and 
Charles  Rohlfs,  Buffalo,  N.  Y.  Application  filed 
January  2S,   1904. 

The  apparatus  embodies  a  container  in  the  form  of  a 
dumb-bell,  an  electric  current-generating  machine  ar- 
ranged in  one  head  of  the  container,  and  a  reciprocating 
motor  arranged  in  the  shank  of  the  container.  Connec- 
tions are  made  between  the  motor  and  generating  ma- 
chine for  operating  the  latter,  and  conducting  means  for 
the  current  poduced  by  the  generatinff  machine  are  sup- 
plied. 

768,584.  Automatic  Synchronizing  Apparatus.  Mil- 
ton C.  Canfield ,  Cleveland,  Ohio.  Application 
filed  August  3,  1903. 

A  phase-responsive  device  consists  of  two  concentric 
elements,  one  of  which  is  stationary,  the  other  free  to 
rotate  about  its  axis.  Each  element  carries  a  system  of 
rotary  magnetic  field  coils,  with  means  for  connecting 
Ihc  stationary  element  with  the  current  derived  from 
one  of  the  sources.  Means  also  connect  the  rotary  ele- 
ment with  tiie   current  derived  from  another  source. 

768,593.  Turbine-generator.  William  L.  R.  Emmet 
and  Oscar  Junggren,  Schenectady,  N.  Y.,  as- 
signors to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.     Application  filed  March  24,  1903. 

The  turbine-generator  set  comprises  a  turbine  casing,  a 
bucket  wheel  inclosed  thereby,  a  generator  casing,  an 
armature  inclosed  thereby,  a  projection  or  neck  between 
the  casings  for  uniting  them  and  a  shaft  bearing  carried 
by  the  projection. 

76S.606.  Suspension  of  Trolley  Wires.  Martin  T. 
A.  Kubierschky  and  Paul  E.  Herkuer,  Berlin, 
Germany.     Application   filed   March   7,    1902. 

Combined  with  a  supporting  bar  is  a  wire  clamp  car- 
ried at  each  end  of  the  bar  and  adapted  to  move  trans- 
versely and  longitudinally,  with  means  to  limit  the  move- 
ments. 

768,610.  Electric  Controller.  John  Lindall,  Boston, 
Mass.     Application   filed  January    13,    1904. 

.A.  rotatable  shaft  or  spindle  carries  a  sleeve  mounted  to 
revolve  therewith  and  provided  with  lugs  or  projections. 
Contact  segments  are  secured  to  the  lugs.  Spring-presssd 
contacts  co-operate  with  the  lugs. 

768,614.  Device  for  Protecting  Carbon  Filaments 
for  Incandescent  Electric  Lamps.  Albert  W.  W. 
Miller.  South  Orange,  N.  J.,  and  George  P.  Mc- 
Donnell. St.  Louis,  Mo.,  assignors  to  the  Ameri- 
can Electric  Company,  East  Orange,  N.  J.  Ap- 
plication  filed   July   3-    1903- 

A  tray  for  carbon  filaments  comprises  a  skeleton  frame, 
upstanding  tray-holding  standards  provided  _  with  free 
ouUvardly  bent  terminals,  inbent  offsets  carried  by  the 
standards  and  secured  to  the  frame  and  depending  legs 
fixed  to  the  offscts. 

768.616.  Circuit  Interrupter.  George  P.  McDon- 
nell, St.  Louis,  Mo.,  assignor  of  49  per  cent,  to 
Oscar  E.  Plochman  and  Richard  F.  Spencer,  St. 
Louis,   Mo.     Application  filed  May   10,    1902. 

Mounted  on  a  rotatable  shaft  is  a  reversible  disk  .  car- 
rying an  unequal  number  of  radially  disposed  contact 
faces  on  the  opposite  sides.  Insulation  material  is  dis- 
posed between  the   contact   faces. 

768.617.  Super\Msory  Signal  Apparatus  for  Telephone 
Switchboards.  James  L.  McQuarrie.  Chicago. 
111.,  assignor  to  the  Western  Electric  Company, 
Chicago,  111.    Application  filed  January  2,    1904. 

A  connection  terminal  for  the  line  has  two  line-contact 
pieces.  A  pair  of  link  conductors  are  provided  with  a 
switch  terminal  having  two  corres-»onding  contact  pieces 
adapted  for  engagement  with  the  line  contacts,  A  signal- 
controlling  magnet  is  placed  in  one  of  the  link  con- 
ductors and  a  branch  is  adapted  to  complete  a  circuit  for 
the  magnet,  independent  of  the  sub-station  switch. 


Issued  ^Untied States  Patent  O^ce)  August  30   igo4. 

768,630.  Electric  Accumulator.  Constantin  de  Sed- 
nefT,  Paris,  France.  Application  filed  July  28, 
1902. 

A  positive  and  negative  plate  each  comprise  con- 
ducting supports.  Active  material  covers  the  sup- 
ports, the  metallic  element  of  the  active  material  being 
equivalent  in  weight  for  the  two  plates  and  the  exposed 
surfaces  of  the  two  plates  in  area. 

768,634.     Electric-railway    Brake.  Levi    L.    Stamm, 

Almond,    N.    Y..    assignor   to  Bartz,    Wvq-ant    & 

Brown,    Hornellsville,    N.    Y.  Application    filed 
December  8,   1903. 

Co-operating  with  an  electric  motor  and  its  shaft  \s 
a  shaft  forming  part  of  the  gearing  to  the  brake  shaft. 
Wheels  are  mounted  on  the  contiguous  ends  of  the  shafts, 
one  of  the  wheels  having  semicircle  recesses  and  lugs 
on  the  other  wheel  traveling  in  the  recesses.  By  this 
means  the  shafts  are  connected  to  permit  a  limited  move- 
ment of  the  motor  shaft  in  advance  of  the  other  shaft, 

768,667.  Electrical  Counting  Apparatus.  John  A. 
Kray,  Lancaster,  Pa.,  assignor  of  one-half  to 
Daniel  M.  Rothenberger,  Lancaster,  Pa.  Appli- 
cation filed  December  31,  1902. 

In  an  electrical  counting  apparatus  is  a  counting  wheel 
having  upon  the  periphery  a  series  of  numerals.  "Mechan- 
ism adapted  to  rotate  the  wheel  with  a  step-by-step  move- 
ment consists  of  a  ratchet  disk  secured  to  the  wheel,  an 
arm  arranged  to  engage  a  tooth  of  the  disk,  a  detent 
arranged  to  bear  on  the  disk  and  provided  with  a  device 
adapted  to  form  a  stop  for  one  movement,  and  an  arma- 
ture to  control  the   mechanism. 

768,674,  Trolley  for  Electric  Cars.  Lewis  M.  Mc- 
Bride,  Denver,  Colo.  Application  filed  January 
25,    1904. 

The  trolley  pole  carries  two  trolley  wheels,  one  mounted 
behind  the  other. 

768,687.  Electric  Sparking  Igniter  for  Explosive 
Motors.  Lucius  J.  Phelps,  Stoneham,  Mass.,  as- 
signor to  the  Phelps  Motor  Vehicle  Company, 
Stoneham,  M'ass.     Application  filed  April  9,  1903. 

In  a  make-and-break  igniter  for  explosion  engines  is 
an  electrode-actuating  device  and  a  trip  dog  acted  on 
thereby.  -A.n  electrode  is  operated  on  by  the  trip  dog 
and  is  removable  from  operative  position  independently 
of  the  trip  dog.  A  resilient  connection  between  the  trip 
dog  and  electrode  normally  holds  the  latter  in  operative 
position. 

768,711.  Controller  for  Electric  Motors.  Frank  C. 
Watkins.  Vallejo,  Cal.  Application  filed  Novem- 
ber 20,  1903. 

Associated  with  a  motor  circuit  having  a  main  switch 
controlled  by  a  shunt  circuit  is  a  primary  switch  in  the 
shunt  circuit,  oppositely  acting  electromagnets  controlling 
the  primary  switch,  and  a  pressure  device  having  contacts 
arranged  to  close  the  circuit  of  either  magnet,  according 
to  the  predetermined  maximum  or  minimum.  Means  ac- 
tuated by  the  movement  of  the  primary  switch  are  pro- 
vided to  immediately  break  the  circuit  so  closed  at  a 
point  other  than  the  contacts  of  the  pressure  device, 

768,721.  Electrode  for  Therapeutical  Purposes.  Will- 
iam B.  Bassell,  Columbus,  Ohio.  .A.pphcation 
filed  April   4,    1904. 

Electrodes  are  described  which  arc  shaped  like  a  clnmp 
to  apply  current  to  the  front  and  back  of  the   head. 

768,728.  Electrically  Actuated  Gramophone.  Theo- 
dore Birnbaum,  Berlin,  Germany.  Application 
filed  May  5,  1902. 

The  gramophone  mechanism  is  operated  by  an  electric 
motor. 

768,738.  Motor-generator.  Gano  S.  Dunn.  New 
York,    N.    Y.     .Application   filed   April    22,    1904. 

The  magnet  frames  are  provided  with  transverse  seats 
normal  to  the  armatqre  axis. 


768,745.  Electric  Arc  Lamp.  Melville  F.  Goodrich, 
Newton,  Mass.  Application  filfed  August  13, 
1903. 

Electrodes  are  provided,  one  of  which  is  movable  and 
controlled  by  an  electromagnet  having  a  clutch.  A  re- 
tarder  has  a  movable  member  connected  to  retard  the 
clutch  on  its  initial  electrode-separating  movement.  Means 
for  automatically  permitting  a  limited  free  movement  of 
the  clutch  in  both  directions  independently  of  the  movable 
member  of  the  retarder  throughout  the  normal  regulating 
action  of  the  clutch,  are  other  features. 

768.754.  Insulating  Electric  Conductors.  Isidor  Kit- 
see,  Philadelphia,  Pa.  Application  filed  April  26, 
1902. 

The  process  of  applying  insulation  to  an  electric  con- 
ductor and  drying  the  insulation  consists  in  passing  the 
conductor  tjirough  a  body  of  the  insulation,  passing  a 
current  of  electricity  through  the  conductor  simultane- 
ously with  its  passage  through  the  insulation  to  deposit 
the  insulation  upon  the  conductor,  and  continuing  the 
passage  of  the  current  through  the  conductor  after  the 
latter  has  emerged  from  the  body  of  insulation  to  dry 
the  latter. 

768.755.  Insulating  Electric  Conductor.  Isidor  Kit- 
see,  Philadelphia,  Pa.  Application  filed  June 
19,    1902. 

Vulcanization  of  the  insulating  material  is  accomplished 
by  the  raising  of  the  temperature  of  the  conductor  to 
the  degree  necessary  for  such  vulcanization  through  the 
passage  of  an  electric  current  through  the  conductor. 

768.756.  Insulating  Electric  Conductor.  Isidore  Kit- 
see,  Philadelphia,  Pa.  -A-pplication  filed  October 
7.   1902. 

The    insulating  process   consists    in  alternately    carrying 

parts   of  tlie    conductors   througli    an  insulating*  bath    and 

then    sending   currents    of  electricity  through    those    parts 

of   the    conductors   which    have    been  carried    through    the 
bath. 

768,764.  Resistance  Sheet  for  E4e,ctric  Heaters  or 
Rheostats.  George  I.  Leonard,  Pasadena,  Cat. 
Application  filed  September  9,  1903. 

A  sheet  of  non-conducting  material  has  resistance  sewn 
with  a  row  of  continuous  stitches  into  the   siieet. 

768,772.  Automatic  Refrigerating  Apparatus  for  Use 
in  Connection  with  Fermenting  Operations. 
Walter  von  Rougemont,  Rittergut,  Hohburg, 
Germany.     Application  filed   May  29,   1903. 

A  thermostat  controls  an  electric  circuit,  which  in  turn 
controls  .the  valve  admitting  water  to  a  cooling  coil, 

768,778.  Wireless  Telegraphy.  Homer  C.  Snook, 
Philadelphia,  Pa.,  assignor  to  the  .A.merican  De 
Forest  Wireless  Telegraph  Company,  Applica- 
tion filed  October  23,  1902. 

This  system  is  provided  with  an  imperfect  contact 
receiver  having  one  of  its  contacts  formed  of  non-porous 
carbon, 

768,783.     Signaling    System    for    Railwavs.     George 
W.    Watkins    and    Walter    C.     Bethel,    Seattle, 
■   Wash.     Ajpplication  filed  September  8,  1903. 

.'V  signaling  system  for  electric  railways  embodies  the 
line  circuit,  normally  open  main  signal  circuits  having 
stationary  circuit  terminals  arranged  in  close  proximity 
lo  the  roadway,  a  time  recorder  having  electrical  marking 
devices  connected  in  the  signal  circuits,  and  circuit  ter- 
minals adjustably  mounted  on  the  roiling  stock  relatively 
to  the  stationary  terminals  and  electrically  connected 
with   the  line  circuit. 

768.786.  Weatherproof  Lamp  Socket.  Reuben  B. 
Benjamin,  Chicago,  111.,  assignor  to  the  Benjamin 
Electric  Manufacturing  Company.  Chicago,  111. 
Application  filed  March  21,  1903. 

Details  arc  descrilwd. 

768.787.  Sub-base  for  Lamp  Sockets.  Reuben  B. 
Benjamin,    Chicago,    III,   assignor   to   the   Ben- 
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janiin    Electric    Manufacturing    Company,    Qii- 
cago,  III.    Application  filed  May  7,  1903. 
A   sub-base    is   adapted    to    carry    the    main    base    upon 

which  the  lamp  is  mounted,  and  carries  also  the  binding 

posts. 

768,789.  Trolley-pole  Controller.  Martin  O.  Dolson, 
Los  Angeles.  Cal.  Application  filed  December 
23.  1903- 

l*ncumatic    muaiis    raise    and    lower    tlie    pole.  A    trip 

lever  011    tile   pole    is    connected    witli    the    movtnp  means, 

and  arms  projecliiiK   laterally    from  the   trip    lever  engage 
the  trolley  wire   and  lilt  llic  trip  lever. 

768,818.  Cleansing  Sheet  Zinc.  John  Nelson,  Peru, 
III.,  assignor  to  American  Nickeloid  and  Manu- 
facturing Company,  Peru,  111.  Application  filed 
April  30,  1903. 

Sheet  7.\nc  is  cleaned  by  immersinp:  the  sheets  in  an 
alkaline  bath  free  from  compounds  from  which  harmful 
acids  might  be  formed,  connecting  tlicm  with  the  negative 
poll-  of  a  peiierator  and  passing  an  electric  current 
ihriiiigh  tlie  hath  and  sheets.      (See  cut.) 

768,843.  Armature.  James  Burke,  Berlin,  Germany, 
assignor  to  the  Burke  Electric  Company.  Ap- 
plication filed  November  2.  1899. 

Slots  of  the  armature  are  arranged  tangential  to  an 
inner  circle  for  the  reception  of  armature  windings,  the 
slots  all  being  uniformly  inclined. 

76S.847.  Electric  Lamp.  Elias  L.  Elliott,  New  York. 
X.  Y..  assignor  to  the  Illuminating  Engineering, 
Company,  New  York,  N.  Y.  Application  filed 
June  5.  1903- 

A  lamp  is  provided  with  a  non-conducting  base  with 
tlcctrical   contact  pieces.     A    ring  surrounds,  the    base   and 
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Roentgen  Manufacturing  Company,  Philadelphia, 
Pa.     Application   filed   June    17,   1904. 

A  winding  is  associated  with  means  for  producing  a 
magnetic  field.  The  winding  is  at  the  s.ime  potential  with 
juxtaposed  parts,  a  condenser  being  in  shunt  to  the  wind- 
ing. Means  indicate  the  extent  of  reaction  between  the 
mugnetic  field  and  the  field  produced  by  a  current  passed 
through  the  winding. 

768,959.  Trolley  Wheel.  Frederick  Strail,  Rochester, 
N.  Y.,  assignor  of  three-fourths  to  Alfred  Green. 
George  W.  Hooper  and  Charles  L.  Hooper, 
Rochester,  N.  Y.     Application  filed  June  l,  1903. 

A  trolley  wheel  is  provided  with  a  peripheral  groove 
adapted  to  receive  the  wire,  the  inner  fares  of  the  side 
walls   of  the    groove    being   concaved. 

768.982.  Electric  Meter.  Thomas  Duncan,  Chicago, 
111.     Application   filed  July    11,    1901. 

A  coulomb  meter  lias  a  main  armature  winding  subject 
to  the  current  in  the  sj'stem,  a  supolemcntal  armature 
winding  subject  to  the  pressure  of  the  system,  and  means 
fnr  producing  a  magnetic  field  within  which  the  armature 
windings  are  located, 

76S.995.     Electi;ic  Arc  Furnace.     Antoine  H.  Imbert. 

Grand-Montrouge,    France,    assignor   to  Societc 

de  Metallurgie  Electrothermlque,   Paris,  France. 
Application   filed   March  3,   1904. 

Flectrodcs  are  mounted  within  a  chamber  with  which 
charging  channels  communicate.  Chimneys  are  connected 
with    the    channels    to    permit    the    escape    of    gases    and 
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plying  light,  a  motor  generator  for  supplying  light  when 
the  mam  circuit  fails,  and  a  storage  battery  for  driving 
the  motor  generator.  A  circuit-closer  controlled  by  the 
flow  of  current  through  the  main  lighting  circuit  '  com- 
pletes the  auxiliary  lighting  circuit  and  the  circuit  of  the 
storage  battery,  when  the  main  current  docs  not  pass 
through  the  lamp  or  lamps.  A  switch  reverses  the  func- 
tions of  the  motor-generator  sections,  so  that  the  motor 
generator  will  be  operated  by  the  main  current  to  charge 
the  storage  battery.      (See  cut.) 

769.09S.  Starting  Device  for  Alternating-current 
Induction  Motors.  Hans  S.  Meyer,  Rugby,  Eng- 
land, assignor  to  the  General  Electric  Company. 
Application   filed   November  7,   1902. 

The  secondary  member  of  an  alternating-current  induc- 
tion motor  is  provided  with  an  ordinarv  low-resistance 
winding  adapted  to  be  short-circuited  on  itself,  and  with 
a  high-resistance  winding  adapted  to  be  connected  in 
circuit  with   the  low-resistance    winding  at    starting. 

769,111.  Lever-locking  Device  for  Electric  Starling 
Boxes.  George  W.  Pierce,  Butte,  Mont.  Ap- 
plication  filed   March   23,    1903. 

Mechanical    parts   arc    described. 

769,113.  Fuse  Plug.  Howard  R.  Sargent,  Rugby, 
England,  assignor  to  the  General  Electric  Com- 
pany.    Application   filed   March    ir,   1903. 

Combined  with  a  tubular  shell  of  insulation  are  metal 
caps  secured  to  the  ends.  One  of  the  caps  is  provided 
with  a  screw  thread  and  the  other  is  partially  covered 
by  insulation,  a  fuse  connecting  the  caps.  An  absorbent 
powder  fills  the  unoccupied  space  within  the  shell. 


NO.  76S,SlO.— CLEANSER   FOR  SHEET  ZINC. 


NO.    708.925. — PLUG  SWITCH.  NO.   768,937. — ALTERNATING-CURRENT  RECTIFIER.  NO.    769,094. CAR-LIGHTING  SYSTEM. 


has  contact    arms,   and    a   pawl-and-ratchet    mechanism    ro- 
tates the  ring  by  a  series  of  impulses. 

768,863.  Hanger  for  Trolley  Wires.  Augustus  Neu- 
bert,  Elizabeth,  N.  J.     Application  filed  December 

10,  1903. 

A  semi-tubular  clencher  head  is  adapted  to  be  bent 
around  a  wire.  Means  lock  the  clencher  head  when 
thus  bent  and  prevent  it  from  opening  and  releasing  the 
wire.  J 

768,868.  Automatic  Electric  Controlling  Sy^em. 
Wilhelm  Stockmeyer,  Frankfort-on-the-Main, 
Germany.     Application  filed   March   iS,   1902. 

Two  accumulators  are  connected  by  a  lamp  circuit 
between  a  main  current  generator  and  accumulators.  A 
second  current  generator  and  lamp  circuit  are  connected 
so  that  the  accumulators  may  be  charged  by  the  main 
current  generator  and  discharged  into  the  lamp  circuit 
alternately. 

768,908.  Electric  Time  System.  David  Perret,  Neuf- 
chatelj  Switzerland.  Application  filed  March  31, 
1904. 

In  an  electric  .time  system  and  amain  circuit,  an  elec- 
tromagnetic circuit-breaking  device  and  relays  included  in 
the  main  circuit  associated  with  local  circuits,  each  con- 
nected to  a  receiving  clock  or  clocks  corresponding  to  the 
relays.  The  electromagnet  of  the  circuit-breaking  device 
for  the  main  circuit  is  included  in  one  of  the  local  cir- 
cuits. 

768,925.  Plug  Switch.  James  I.  Ayer,  Cambridge, 
Mass.,  assignor  to  the  Simplex  Electric  Healing 
Company,  Boston,  Mass.     Application  filed  June 

1 1,  1904. . 

An  electric  plug  switch  comprises  a  plug  which  forms 
the  terminals  of  a  consuming  circuit  and  a  plug'  recep- 
tacle comprising  .  contact  terminals  of  both  a  current- 
supplying  circuit  and  an  independent  signal  circuit.  Upon 
the  insertion  and  removal  of  the  plug  in  the  plug  re- 
ceptacle tiie  signal  circuit  is  closed  and  opened  simul- 
taneously with  the  closing  and  opening  of  the  current- 
consuming  circuit.     (Sec  cut.) 

768,934.  Metering  System.  Thomas  Duncan,  La- 
fayette, Ind.     Application  filed  June  6,  1904. 

In  a  summation-metering  system  the  generators  arc  op- 
erated by  motors,  a  summation  meter  being  supplied  by 
generator   circuit. 

768.937.  Apparatus  for  Rectifying  Altenialing  Cur- 
rents. Charles  M.  Green.  Lynn,  Mass.,  assignor 
to  the  General  Electric  Company,  Schenectady. 
N.  Y.     Application  filed  October  25.  1900. 

Two  sets  of  interconnected  three-phase  transformer 
primary  windings,  one  set  connected  in  delta  and  the 
other  in  Y.  are  associated  with  a  single  set  of  supply 
mains  for  supplying  energy  to  both   sets.      (See  cut:) 

768,9.^3.  Recording  Apparatus  for  Electric  Waves. 
Lewis  T.  Robinson,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.  Y.    Application  filed  November  11.  1901. 

Apparatus  for  recording  electric-wave  forms  comprises 
a  contact  device,  means  for  moving  it  synchronously  with 
tin-  period  of  the  wave,  and  a  recording  device  connecting 
with  the  alternating-current  circuit  through  an  adjustable 
co-npcrating  contact.  Means  are  supplied  for  shifting  the 
adjvistablc  contact  co-ordinately  with  the  recording  sur- 
face through  an  angular  range  corresponding  to  a  re- 
fjuircd  part  of  a  wave  period. 

768,957.  Electrical  Measuring  Instrument  Homer 
C.    Snook.    Philadelphia,  ■  Pa.,    assignor    to    the 


vapors    produced    in    the    furnace,    and    throttle    valves    in 
the  chimneys  control  the   flow  of  the  gases  and  vapors. 

769,003.  Manufacture  of  Electrodes  of  Arc  Lamps. 
Maurice  Lilienfeld,  Berlin,  Germany.  Applica- 
tion  filed    March   3,    1903. 

Process  for  producing  electrodes  of  arc  lamps  consists 
in  mixing  with  the  binding  agent  luminiferous  and  light- 
coloring  substances.  Iieating  the  mixture  while  stirring  to 
bring  the  binding  agent  to  the  consistency  of  a  thin 
liquid,  and  forming  the  electrodes  from  the  product  thus 
obtained  in  admixture  witli  powdered  carbon. 

769,009.  Automatic  Trolle3'-controlHng  Device.  Hor- 
ace W.  Nichols  and  Samuel  Briggs,  Folcroft, 
Pa.     Application   filed   January  4,    1904. 

Details  are  described, 

769,057.  Electrical  Choke  Coil.  George  S.  Carson, 
Iowa  City,  Iowa.  Application  filed  March  30, 
1904. 

The  choke  oil  is  located  in  juxtaposition  to  the  con- 
nection between  a  lightning  arrester  and  the  line  wire, 
the  choke  coil  forming  part  of  the  line  wire.  A  direct 
connection  is  made  between  those  portions  of  the  line 
wire  at  each  end  of  the  choke  coil. 

769,070.  Trolley.  Lindey  F.  Forrester,  Foxboro. 
Mass.     Application   filed  January   16,   190.4. 

A  trolley  for  electric  railways  comprises  in  its  con- 
struction a  frame,  two  trolley  carrier  wheels  journaled  to 
rotate  upon  the  frame,  and  a  trolley  wheel  supported 
upon    the    carrier    wheels. 

769.084.  Contact  for  Telephone  or  Like  Circuttis. 
Walter  A.  W.  E.  Hjorth,  Stockholm,  Sweden, 
assignor  to  Elektromilitara  Aktiebolaget,  Stock- 
holm,   Sweden.     Application  filed  July   17,    1903. 

A  switch  for  electric  circuits  embodies  a  contact  device 
having  3  laterally  rocking  button  and  provided  with  lateral 
contact  terminals  in  addition  to  the  ordinary  contact  ter- 
minal of  the  device,  the  button  being  put  into  contact  with 
the  respective  lateral  terminals  by  a  rocking  movement 
of  the   button. 

769.085.  Trolley  Retriever.  William  W.  Hoffman 
and  Francis  W.  Powers.  West  Lafayette,  Ind., 
assignors  to  the  Electric  and  Steam  Railway 
Supply  Company,  Lafayette.  Ind.  Application 
filed  October  19.  1903. 

.\  winding  drum  spring  actuated  takes  up  the  slack 
in    the    trolley   cord. 

769.086.  Trolley  Harp.  William  W.  Hoffman,  West 
Lafayette.  Ind.,  assignor  to  the  Electric  and 
Steam  Railway  Supply  Company,  Lafayette,  Ind. 
Application  filed  March  24,  1904. 

A  trolley  harp  is  provided  at  its  lower  end  with  a 
Irougli-sbaped  portion,  with  means  for  mounting  the 
trolley  wheel  and  discharging  the  drippings  from  the 
wire   into  the  trough  and  away  from  the  rope. 

769.090.  Revolving  Field  for  Electric  Generators 
or  Motors.  William  A.  Johnson.  Toronto,  Can- 
ada.    Application   filed    March   5,    1903. 

Combined  with  a  drum  and  central  flange  having  arc- 
shaped  recesses  in  the  periphery  thereof  arc  polc-oiccca 
centrally  held  on  the  projections  between  the  arc-shaped 
recesses, 

769.094.  Electric-lighting  System  for  Cars.  Herman 
Kreusler,  Brooklyn,  N.  Y.  Application  filed  No- 
vember 28,   1903. 

The    system    embodies  a  main    circuit    for   normally   sup- 


769,116,  Electric  Switch.  George  J.  Schneider,  De- 
troit, Mich.,  assignor  to  the  American  Electrical 
Heater  Company,  Detroit,  Mich.  Application 
filed  August  4,  1903. 

An  electric  switch  comprises  a  supporting  member,  a 
guideway  closed  at  one  of  its  ends,  a  spring  contact 
member  within  the  guideway,  a  contact  member  slidably 
mounted  within  the  guideway  and  a  resilient  member 
operatively  associated  with  the  slidable  contact  member, 
whereby  its  tension  is  exerted  to  actuate  the  contact 
member  in  opposite  directions,  and  means  on  the  slid- 
able contact  for  engaging  the  closed  end  of  the  guide- 
way  for  limiting  the  movement  of  the  contact  in  either 
direction. 

769,125.  Telephone  Sub-station  Outfit.  Ernest  E. 
Yaxley,  Chicago,  111.  Application  filed  Decem- 
ber 28,  1903. 

Telephone  sub-station  apparatus  is  provided  with  a 
signal-receiving  bell  with  a  sound  damoener  controlled  by 
the   telephone   receiver. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
September    6,    1904: 

369,320.      Underground      Electric      Cable.        J.      H.      Dalzell, 

Pittsburg,    Pa. 
369.349.     lilectric    Lamp.      O.    P.    Loomis,    Somerville,    Mass. 
309,372.     Lead-armored    Conductor    and     Process    of    Making 

the    Same.     T.    G.    Turner,    New    York,    N.    Y. 
369.376.     Telephone.     F,     C.     Watkins,     Philadelphia;     Pa. 
3(>9'377-     Krotophone.     F.     C.    Watkins,     Philadelphia,     Pa. 
369,378.     Krotophone     Receiver.     F.     C.     Watkins,     Philadel- 
phia,   Pa. 
369>379-     Telephone     Transmitter.      F.      C.      Watkins,     Phila- 
delphia,   Pa. 
369.386.     Electric      Synchronizing     Attachment     for      Clocks. 

E.    F.    Bard,    New    York,    N.    Y. 
^69.394-     Electrical     Conductor.     H.     F.     Campbell,     Concord, 

N.    H. 
369,400.     Dynamo        Electric        Generator.      R.        Eickemeycr, 

Yonkcrs,    N.    Y. 
369,432.     Electrical     Heating     Apparatus.     A.     II.     Buckelcw, 

New    Brunswick,    N.    J. 
3''9.43P.      System     of     Electrical      Distribution.     Thomas     A. 

Edison,  Llewellyn  Park,  N.  J. 
369,441.      System      of     Electrical      Distribution.     Thomas     A. 

Edison,    Llewellyn    Park,    N,   J. 
369,443.      System      of     Electrical      Distribution.     Thomas     A. 

Edison,    Llewellyn    Park,    N.    T. 
569,447.     Insulator.     E.  T.   Greenfield,  New  York.    N.  Y. 
369,436.      Electric   Arc    Lamp.      11.    Lemp,    Hartford,    Conn, 
3691505-      Galvanic  Cell.      L.    Drcscher,  New  York.  N.    Y. 
369,561.     Apparatus   for  Lighting  Cars  by   Electricity.     S.    IT. 

Short,   Denver,   Colo. 
369,568.     Feed    Mechanism    for    .\rc    Lights.     W.    W.    Street, 

Springfield.    Mass. 
?C'9,S77-     Printing    Telegraph.     W.     B.     Wood,     Jersey     City,' 

N,    J.  .  J  > 

369.592-  Manufacture    of    Bunched    Electric    Cables.     J.     H.- 
Dalzell.    Pittsburg.   Pa. 

369.593-  Bunched      Electric     Cables.     J.     H.     Dalzell,     Pitts-  \ 
burg.   Pa. 

365-504-     Manufacture  of  Diminishing  Electric  Cables.     J.  H. 

Dalzell.    Pittsburg,    Pa. 
369.640.     Arc   Lamp.      D.   J.    Ilauss,   Cincinnati.  Ohio. 
369.655-      Rcgnlalor      for      Dynamo      Electric      Machines,      E. 

Place,    Chicago,    111. 

369.664.  Carbonizing    Mold     for     Incandescent     Electric-light 
Filaments.     Edward    P.    Thompson.    Elizabeth,    N.    T. 

369.665.  Method     of    Testing    Electric-light     Filaments.'     Ed- 
w.ird    P.    Thompson,    Elizabeth.    N.   J. 

369.666.  Carbonizing     Mold     for     Incandescent     Electric-light 
Filaments.      Edward    P.    Thompson.    Elizabeth.    N.    J. 

369.672.     Electric   Alarm    Clock-     A-    G.    Wooley,    Cincinnati, 
Ohio. 
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Power   Equipment  of  the    Interborough 
Rapid  Transit  Company. 

In  tlie  New  Year's  issue  of  the  Western  Elec- 
trician was  presented  a  compreliensive  description 
of  the  subwaj'  and  rolling-stoclc  equipment  lor  tlie 
new  underground-railway  system  of  the  Interborough 
Rapid  Transit  Company  of  New  York  citj'.  At  that 
time  the  power  house  and  sub-stations  were  not  in 
a  sufficiently  advanced  stage  of  construction  to  war- 
rant description,  but  at  the  present  time,  when  the 
opening  of  the  road  is  momentarily  expected,  it  may 
be  of  interest  to  describe 
this  plant,  which  pos- 
sesses a  number  of  new 
and   interesting   features. 

The  main  power  house, 
which  is  about  700  feet 
long"  and  200  feet  wide, 
is  located  close  to  the 
west  bank  of  the  Hud- 
son, between  Fifty- 
eighth  and  Fifty-ninth 
Streets.  The  building  is 
so  arranged  in  the  plat 
of  ground  which  it  oc- 
cupies that  it  readily  ad- 
mits of  future  exten- 
sion. The  present  build- 
ing is  designed  to  ac- 
commodate 82,000  rated 
horsepower,  made  up  of 
10  main  units  of  7,500 
horsepower  each,  the  re- 
maining power  consisting 
of  four  1,250-kilowatt 
turbines  and  two  6oo~ 
horsepower  exciter  en- 
gines. The  overload  ca- 
pacity of  the  prime  mov- 
ers will  increase  the 
rated  horsepower  by  50 
per  cent  The  arrange- 
ment of  the  interior  of 
the  plant  has  been  made 
on  the  basis  of  a  division 
into  sections  whicli  are 
normally^  operated  inde- 
pendently, each  section 
consisting  of  two  main 
engine  units,  six  bat- 
teries of  boilers  and  the 
necessary  auxiliaries  to 
insure  operation. 

The  boilers  are  of  the 
Babcock  S:  Wilcox  man- 
ufacture and  are  rated  at 
Coo  horsepower  each, 
there  being  6,000  square 
feet  of  heating  surface 
and  100  square  feet  of 
grate  surface  per  boiler. 
They  are  arranged  on 
both  sides  of  the  boiler 
room  in  batteries  of  two 
each,  w'ith  a  wide  aisle 
between  the  opposite 
rows.    A    few    of    the 

boilers  are  equipped  with  superheaters,  both  the 
Babcock  &  Wilcox  and  Foster  types  being  used ;  also 
a  few  of  the  boilers  are  equipped  with  mechanical 
stokers,  hand  firing,  however,  being  preferred  by  the 
designing  engineer. 

The  coal  supply  is  brought  in  to  the  plant  from 
a  pier  on  the  river  bank.  It  is  unloaded  at  this 
pier  from  barges  and  is  carried  by  means  of 
a  20-inch  Robbins  belt  conveyor  to  the  power 
house,  where  it  is  received  on  another  20-inch  in- 
clined conveyor,  which  distributes  it  to  the  bunkers. 
The  bunkers  have  a  maximum  capacity  of  about  14,- 
000  tons,  there  being  seven  bunkers  holding  2,000 
tons  each  built  above  the  boiler  room  and  between 
the  stacks.  The  coal  is  brought  to  the  boilers  through 
chutes  which  deliver  on  the  floor  in  front  of  the 
fire  doors.  Each  section  of  12  boilers  has  its  indi- 
vidual stack.  Four  circular  flues  are  led  from  each 
battery  and  connect  to  a  horizontal  flue  of  rectan- 
gular cross-section,  two  of  the  latter  flues  serving 
for  the  three  batteries  of  the  section  which  are  on 
the  same  side  of  the  boiler  room.  These  flues  enter 
into   a    common    uptake,    which    leads   to    the    stack. 


The  flues  are  lined  with  brick  and  are  provided 
with  slip  expansion  joints,  and  while  the  present 
equipment  of  the  plant  does  not  include  economizers, 
provision  has  been  made  so  that  the  gases  may  be 
passed  through  the  economizers  should  they  be  in- 
stalled in  the  future,  or  else  may  be  delivered  di- 
rectly to  the  stack.  The  stacks  have  been  designed 
in  such  a  manner  as  to  encroach  upon  the  boiler- 
room  space  as  little  as  possible  and  are  carried  on 
structural-steel  columns,  the  bases  of  the  stacks  be- 
ing at  the  level  of  the  lower  part  of  the  coal  bunkers. 
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The  stacks  were  built  of  brick,  by  the  Alphonse 
Custodis  Construction  Company  and  weigh  about 
1,160  tons,  the  top,  which  is  15  feet  in  diameter, 
being  221  feet  above  the  level  of  the  grates.  They 
are  surmounted  by  an  iron  top  and  are  provided 
with  a  gallery  and  well  equipped  with  lightning 
arresters. 

In  the  basement,  under  the  boiler  room,  are  four 
ash  tracks,  two  under  each  boiler  row.  The  ashes 
are  discharged  through  hoppers  into  electrically 
driven  cars  by  which  the  ash  is  conveyed  to  the 
pier  at  the  river,  where  it  is  loaded  upon  scows 
for  disposal.  Under  the  aisle  of  the  boiler  room 
are  located  the  water-storage  tanks,  which  are  filled 
from  the  city  water  supply.  These  tanks,  which  are 
ID  in  number,  are  46  feet  long,  14  feet  wide  and 
78  feet  deep ;  the  entire  series  is  connected  by  a 
pipe  line  and  the  admission  of  water  controlled  by 
means  of  floats.  The  feed  water  for  the  boilers  is 
drawn  from  these  tanks  through  an  eight-inch  suc- 
tion line  and  is  delivered  through  a  seven-inch  dis- 
charge, either  to  the  heaters  or  directly  to  the  boilers.- 

Between  the  boiler  and  engine  rooms  is  an  area- 


way,  in  which  has  been  located,  as  far  as  possible, 
all  of  the  main  steam  piping,  the  lower  part  of  this 
space  serving  for  the  pumps,  and  the  heaters  being 
carried  on  the  raised  floor  of  the  arcaway.  Start- 
ing at  the  side  of  the  boiler  house  away  from  the 
engine  room,  the  three  boilers  of  a  section  are  con- 
nected by  means  of  nine-inch  pipes  to  a  14-inch 
header  which  crosses  the  boiler  room,  and  is  increased 
to  17  inches  where  the  nine-inch  pipes  from  the  other 
three  boilers  of  the  section  join.  From  this  point 
the  17-inch  header  passes  through  the  wall  between 
the  boiler  and  engine 
rooms  and  enters  the 
pipe  area,  where  it 
branches  into  two  14- 
inch  lines  which  drop 
below  the  engine-room 
floor  and  turn  with  large 
bends  and  enter  steam 
separators,  from  which  a 
14-inch  pipe  leads  >up  to 
the  throttle  valve  at  the 
bottom  of  the  high- 
pressure  cylinder.  In 
addition  to  this  direct 
connection  between  the 
engine  units  and  the 
boilers,  three  12-i  n  c  h 
headers  have  been  pro- 
vided, which  are  run 
throughout  the  length  of 
the  building.  At  the 
point  where  the  17-inch 
header  divides  into  the 
two  i4-inch  lines  leading 
to  the  engine,  a  manifold 
is  provided  to  which  the 
three  12-inch  headers 
previously  mentioned  are 
connected  and  to  which 
also  is  connected,  by 
means  of  a  by-pass,  the 
17-inch  header  from  the 
s  i  X  boilers.  With  this 
arrangement  it  is  possi- 
ble to  serve  any  engine 
unit  from  any  group  of 
boilers,  and  thus  the 
chances  for  interruption 
to  the  service  are  ren- 
dered as  remote  as  pos- 
sible. 

The  entire  main  steam 
piping  is  of  extra  heavy 
wrought  iron  with  loose 
flanges    of   forged    steel; 
no    expansion    joints    of 
any  kind  have  been  pro- 
vided in  the  steam  lines, 
expansion     being     taken 
care     of   by    means    of 
iong-radius   bends.     The 
location  of  valves  in  the 
lines  has  been  such  as  to 
provide     for     easy     and 
positive    operation,    and 
quick-closing  valves  have 
been     used     wherever     necessary.     The    valves     for 
controlling  the  operation  of  the  manifold,  and  also 
the   lines  to  the  engines  have  their  stems  extended 
through  the  wall  of  the  pipe  area,  and  are  arranged 
to  be  operated  from  a  gallery  above  the  engine-room 
floor. 

The  main  engines  are  twin  compound  and  are 
rated  at  7,500  horsepower  each.  The  high-pressure 
cylinders  being  42  inches  in  diameter  and  the  low- 
pressure  86  inches;  the  stroke  is  60  inches.  The 
high-pressure  cylinders  are  equipped  with  poppet 
valves  on  the  top  of  the  cylinders,  and  the  low- 
pressure  cylinders  with  Corliss  valves.  The  speed 
of  the  engines  is  75  revolutions  per  minute,  and  they 
were  designed  and  manufactured  by  the  .AUis- 
Chalmers    Company. 

Each  low-pressure  cylinder  is  connected  by  a  short 
length  of  30-inch  pipe  to  an  Allberger  barometric 
condenser.  These  condensers  are  carried  on  a  struc- 
tural-steel support  on  the  front  of  the  engine.  The 
circulating  water  enters  at  one  side  of  the  con- 
denser through  a  14-inch  pipe,  and,  after  being  di- 
vided  by  means   of   a    spraj'   plate,    is    brought   into 
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contact  with  the  exhaust 
steam  in  the  main  body  of 
the  condenser.  The  dis- 
charge is  carried  by  means 
of  a  tail  pipe  to  a  hot  well 
in  tile  basement,  from  which 
it  is  led  to  a  discharge  tun- 
nel which  empties  into  the 
river.  The  condensing 
water  is  obtained  directly 
from  the  river  through  a 
second  tunnel  built  under 
the  discharge  tunnel.  The 
river  end  of  the  intake  tun- 
nel is  provided  with  gratings 
and  screens  to  prevent  the 
entrance  of   foreign   matter. 

The  circulating  pump  for 
the  condenser  draws  the 
water  through  a  24-inch 
suction  pipe  and  delivers  it 
through  an  18-inch  pipe, 
which  branches  into  two  14- 
inch  pipes,  each  of  which 
leads  to  one  condenser  of 
a  unit.  -Ml  the  pumps,  as 
previously  stated,  are  located 
m  the  areaway  under  the 
piping  and  are  so  ai- 
ranged  as  to  be  capable  of 
being  controlled  from  the 
e  n  g  i  n  e-room  floor.  .-Ml 
pumps  are  steam  driven. 
The  two  condensers  of  a 
unit  are  connected  by  means 
of  a  lo-inch  equalizing  pipe, 
and  from  each  condenser  a 
five-inch  pipe  leads  to  one 
eight-inch  pipe  which  con- 
nects to  the  dry-vacuum 
pump  for  the  unit. 

One  section  of  the  pres- 
ent plant  is  equipped  with 
four  1,250-kilowatt  Westing- 
house-Parsons  turbines 
which  are  direct-connected 
to  generators,  three  of  th- 
turbines  being  at  present  in 
place.  The  turbines  are  run 
condensing  at  a  speed  of 
1,200  revolutions  per  min- 
ute and  the  generators, 
which  are  of  the  Westing- 
house  company's  manufac- 
ture, are  equipped  with  six 
poles  and  furnish  three- 
phase  current  at  7,200  alter- 
nations and  ii,(xx>  volts. 
The  output  of  these  turbo- 
generator units  is  to  be 
used  exclusively  for  the 
purpose  of  lighting  the  sub- 
way, power  house  and  sta- 
tions on  the  system.  In  ad- 
dition to  the  turbine  units 
in  this  section  there  are  five 
exciter  sets,  two  of  them 
consisting  of  600-h  o  r  s  c- 
power  compound  engines, 
direct  connected  to  direct- 
current  generators,  the  re- 
maining three  sets  being 
motor  driven  and  ha\iiig  a 
capacity  of  300  kilowatts 
each. 

The  main  generators  are 
of  the  revolving-flywheel- 
type  and  are  mounted  on 
the  engine  shaft.  They  have 
a  capacity  of  5,000  kilowatts 
each  and  generate  three- 
phase  current  at  11, coo 
volts,  25  cycles  per  second. 
The  revolving  fields  contain 
40  poles  and  rotate  at  a 
speed  of  7=,  revolutions  per 
minute. 

The  entire  electrical  sys- 
tem of  the  plant,  including 
the  feeders  to  the  various 
sub-stations,  is  controlled 
from  an  operating  table, 
which  is  located  in  a  gallery 
built  above  the  engine-room 
floor,  on  the  north  side  of 
the  building,  the  operating 
table  being  located  about 
the  center  of  the  power 
house  and  opposite  the  tur- 
bine   action.     The    bus-bar 


system,  which  runs  almost  the  entire  length  of  the 
building,  and  the  circuit-breakers  and  switches  are 
all  placed  under  the  switchboard  gallery  and  away 
from  the  operating  portion  of  the  engine  room.  Part 
of  the  electrical  equipment  is  at  the  level  of  the 
engine-room  floor  and  a  part  below,  between  the 
basement  and  engine   room. 

The  switches  are  of  the  oil-break  type,  built  in 
closed  brick  compartments,  and  are  operated  by  mo- 
tors which  are  controlled  from  the  operating  table 
in  the  switchboard  gallery.  The  motors  which  drive 
the  three  exciter  generators  are  furnished  with  cur- 
rent from  step-down  transformers  which  reduce  the 
tension  from  11,000  to  4,000  volts,  at  which  pressure 
the  current  is  furnished  to  the  motors. 

From  the  power  house,  underground  cables  are 
led  through  conduit  to  the  nine  sub-stations,  eight 
of  which  are  in  New  York  and  one  in  Brooklyn. 
The  present  equipment  of  the  sub-stations  consists 
of  from  four  to  six  rotary  converters  of  1,500  kilo- 
watts each.  The  current  from  the  power  house  is 
stepped  down  from  11,000  \olts  by  means  of  550- 
kilowatt  transformers  to  400  volts,  at  which  pressure 
current  is  supplied  to  the  alternating-current  side 
of  the  rotaries.  On  the  direct-current  side,  the  cur- 
rent is  fed  to  the  line  leading  to  the  third  rail  at 
a  pressure  of  625  volts.  In  addition  to  the  rotaries, 
there  is  in  each  sub-station  an  exciter  set,  consist- 
ing of  a  100  or  150-horsepowermotor  direct  connected 
to  a  direct-current  generator  which  furnishes  ex- 
citing current.  The  motors  of  these  sets  also  take 
their  current  from  the  transformers  at  tension  of 
4C0  volts.  In  addition  to  these  machines,  there  is 
in  each  sub-station  a  45-horsepower  motor-generator 
set.  the  generator  of  which  furnishes  single-phase 
current  for  operating  the  signal  and  switching  system. 

The  electrical  equipment  of  this  plant  has  been 
designed  under  the  direction  of  Mr.  L.  B.  Stillwell, 
whose  name  is  coupled  with  the  design  of  many 
of  the  most  prominent  plants  in  the  country,  notably 
that  at  Niagara  Falls,  while  the  mechanical  and 
steam  equipment  has  been  designed  under  the  direc- 
tion of  Mr.  John  Van  Vleck,  who  is  well  known  as 
the  designer  of  some  of  the  largest  power  plants 
in  the  world.  The  ultimate  equipment  of  this  plant 
means  an  output  of  more  than  130,000  horsepower, 
thus  making  it  the  largest  power  plant  of  its  kind 
in  the  world. 


Ohio  Interurban  Railway  Association. 

The  e-xecutive  committee  of  the  Ohio  Interurban 
Railway  Association  has  held  a  number  of  meetings 
through  the  summer  and  a  great  deal  of  work  has 
been  transacted.  The  next  regular  meeting  of  the 
association  will  be  held  on  October  27th,  the  place 
to  be  selected  later.  The  committee  on  standard 
rules  for  operation  of  railways  and  instruction  to 
employes  has  prepared  a  draft  of  rules  and  sub- 
mitted it  to  several  members  for  approval.  H.  P. 
Clegg  is  the  chairman  of  the  committee.  All  mem- 
bers are  requested  to  correspond  with  E.  C.  Spring, 
West  Alilton,  Ohio,  chairman  of  the  subject  com- 
mittee, in  regard  to  topics  they  would  care  to  have 
discussed  at  the  regular  meeting.  The  old  question 
of  compensating  newspapers  for  advertising  will 
probably  be  brought  up  again. 

Secretary  J.  H.  Merrill  and  committees  of  the  as- 
sociation are  making  every  endeavor  to  increase  the 
number  of  roads  that  will  use  the  interchangeable 
coupon  ticket  which  has  recently  been  adopted.  The 
following  roads  have  already  signed  contracts  to 
use  the  book :  Cleveland  and  Southwestern,  Lake 
Shore  Electric,  Western  Ohio  Railway  Company, 
Dayton  and  Troy  Electric  Railway  Company,  To- 
ledo, Fostoria  and  Findlay  Railway  Company,  Cin- 
cinnati, Dayton  and  Toledo  Railway  Company,  Day- 
ton and  Northern  Traction  Company,  Dayton,  Cov- 
ington and  Piqua  Traction  Compan.v,  Springfield, 
Troy  and  Piqua  Railway  Company,  Springfield 
and  Xenia,  Dayton  and  Xenia  Traction  Com- 
pany, and  Dayton  and  Weistern  Traction  Com- 
pany. Two  roads  out  of  Columbus  and  the  same 
number  out  of  Toledo  have  also  assured  the  officers 
that  they  will  soon  enter  the  agreement.  An  order 
is  now  in  the  hands  of  the  printers.  The  books  will 
contain  $12  worth  of  coupons  and  will  be  sold  for 
$10.  It  is  believed  that  many  other  roads  will  join 
the  coupon  bureau  before  long.  The  membership 
of  the  association  now  numbers  132.  The  delegates 
appointed  to  the  American  Street  Railway  Associa- 
tion convention  are  H.  P.  Clegg,  E.  C.  Spring  and 
F.  J.  J.  Sloat. 


Railroad  ofiicials  and  members  of  the  State  Rail- 
road and  Warehouse  Commission  met  in  Chicago  on 
September  9th  and  discussed  plans  for  compelling 
steam  and  electric  railroads  to  install  interlocking 
switches  at  every  grade  crossing  in  Illinois.  The 
railroad  officials  expressed  a  disposition  to  do  every- 
thing practicable  in  the  interest  of  affording  better 
protection  to  the  public,  but  asked  for  time  to  con- 
sider methods.  The  conference  adjourned  without 
action  until  October  6th,  when  the  railroad  repre- 
sentatives will  submit  suggestions  in  regard  to  the 
plan  to  be  followed. 
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Military  Possibilities  of  Engineering 
Schools.' 

By  Geokge  W.  Melville. 

The  gate  to  a  commission  in  the  navy  should  be 
opened  wider,  and  I  know  of  no  better  way  of  bring- 
ing such  action  about  than  by  permitting  the  grad- 
uates of  technological  schools,  who  possess  military 
aptitude  and  inclinations,  to  compete  for  commis- 
sions in  tlie  service.  The  curricula  of  at  least  a 
dozen  scientific  schools,  from  a  scientific  standpoint, 
is  the  equal,  if  not  the  superior,  of  the  .\nnapolis 
institution. 

The  work  of  the  modern  na\al  officer  is  to  a 
great  extent  technical,  and  surely  such  must  be  the 
case  in  the  junior  grades.  The  work  of  the  ordnance 
and  electrical  expert  in  both  army  and  navy  is  not 
widely  separated  from  that  of  the  mechanical.  In 
fact,  the  measure  of  one's  success  in  ordnance  and 
electrical  lines  is  simph^  proportional  to  his  technical 
inclinations,  study  and  training. 

The  question  of  utilizing  the  engineering  col- 
leges for  the  training  of  officers  for  the  army  and 
navy,  and  thus  bringing  both  services  in  closer  touch 
with  the  people,  is  not  a  new  proposition.  In  writ- 
ing upon  this  subject  only  a  short  time  ago,  I 
presented  the  following  views,  which  received  the 
cordial  indorsement  of  General  Miles,  then  com- 
manding the  army,  and  of  General  Corbin,  executive 
officials  whose,  military  experience  in  both  the  Civil 
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is  an  analyzing,  directing  and  military  mind,  and  it 
can  be  employed  for  the  accomplishment  of  strate- 
gical and  tactical  movements.  The  rapidity  with 
which  an  army  corps  can  be  moved  may  decide  the 
destiny  of  a  nation ;  and  the  success  of  this  work, 
under  existing  conditions,  is  more  likely  to  be  de- 
pendent upon  the  superintendent  of  a  railroad  than 
upon  a  military  commander.  The  executive  ability 
of  the  managing  engineers  of  our  great  industrial 
plants,  in  expeditiously  furnishing  munitions  of  war, 
may  be  of  greater  benefit  than  the  enrollment  of  an 
army  corps. 

"The  requirements  of  the  army  and  navy,  as  re- 
gards commissioned  officers,  cannot  be  met  by  -An- 
napolis and  West  Point.  The  work  can  be  carried 
on  only  by  many  technological  colleges  of  the  land, 
under  the  direction  of  master  minds  acquainted  with 
our  military  needs  and  having  some  knowledge  of 
the  power  and  influence  of  university  work.  Under 
the  control  of  the  secretary  of  war  and  of  the  navy, 
there  should  be  efficient  and  thorough  super\'ision 
of  this  scientific  and  military  education :  and  the 
maintenance  of  all  such  educational  courses  should 
be  carried  on  in  a  manner  satisfactory  to  the  govern- 
ment. If  this  were  done,  it  would  be  a  step  in  the 
direction  of  co-ordinating  American  universities  and 
colleges.  It  would  rase  the  standard  of  the  inefficient 
institutions  by  stimulating  emulation  and  encourag- 
ing a  comparative  study  of  different  methods  of 
instruction.     Scientific    instruction    of  a   high    grade 
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and  Spanish-American  wars  particularly  qualified 
them  for  giving  expression  as  to  the  capabilities  of 
the  graduates  of  our  engineering  colleges  to  qualify 
for  such  work: 

"The  army  and  the  navy  will  require  for  war 
purposes  more  officers  than  West  Point  and  Annap- 
olis can  supph-.  It  is  hardly  possible  that  Congress 
can  be  induced  to  enlarge  these  schools  to  the  size 
demanded  by  the  nation's  requirements.  As  many 
competent  officers  must  be  secured  for  both  the  army 
and  the  navy  from  sources  outside  Annapolis  and 
\yest  Point,  it  is  my  belief  that  these  military  neces- 
sities can  be  met  by  calling  upon  the  technological 
colleges  to  perform  the  duties  which  are  within  their 
power,  and  which  in  honor  they  are  bound  to  under- 
take. _  In  order  to  secure  a  sufficient  and  effective 
directing  personnel  for  the  army  and  the  navy,  it 
has  been  proposed  to  commission,  from  the  graduates 
of  the  technological  colleges,  those  young  men  who 
are  able  to  complete  successfully  a  course  of  tech- 
nical and  military  instruction  prescribed  by  officials 
of  the  government. 

"The  military  question  is  in  many  respects  an 
engineering  question.  There  are  a  hundred  scien- 
tific colleges  in  this  country  which  are  capable  of 
giving  instruction  necessary  to  fit  their  graduates 
for  important  engineering  duties ;  and  it  is  not  un- 
reasonable to  presume  that  a  majority  of  these  insti- 
tutions could  give  military  instruction  if  substantial 
inducements  were  offered  for  carrying  on  the  work. 
During  the  Civil  War  some  of  the  most  valuable 
of  the  naval  engineer  officers  were  those  who 
had  been  trained  as  civil  engineers.  The  training 
of- these  men  had  been  well  grounded  along  engi- 
neering lines,  and  by  obsen-ation  and  attention  to 
duty,  the  work  incident  to  a  naval  career  soon  be- 
came familiar  to  them. 

"There  are  engineers  in  Europe,  as  well  as  in 
America,  who  are  controlling  and  directing  more 
employes  than  are  comorised  in  the  entire  personnel 
of  the  United   States   N''a\y.    An   engineering  mind 

I.  Extract  from  a  paper  bj-  .\dmiral  >felville  on  "The  Naval 
Streneth  of  the  United  States."  read  before  the  Franklin  Institute 
of  Philadelphia,  on  June  15.  iqoj. 


is  already  provided  by  numerous  technical  institu- 
tions in  many  parts  of  our  country.  The  range  and 
quality  of  their  work  have  immeasurably  advanced 
within  the  last  few  years,  and  several  now  take  rank 
with  the  best  institutions  of  their  kind  in  the  world. 
These  colleges  have  made  wonderful  strides  along 
educational  lines,  and  their  faculties  make  the  proud 
claim  that  their  graduates  are  the  equals  in  culture 
and  intelligence  of  those  sent  out  by  the  colleges  of 
liberal  arts. 

"During  the  last  10  years  I  have  discussed  this 
question  with  distinguished  educators,  prominent 
statesmen,  and  able  military  leaders,  and  it  seems 
to  be  the  general  opinion  that  the  good  of  the  nation 
demands  that  some  such  action  should  be  taken. 
One  distinguished  southern  educator  declares  'such 
a  measure  would  be  founded  upon  patriotism  and 
common  sense.'  The  lamented  General  Francis  A. 
Walker  of  the  Massachusetts  Institute  of  Technol- 
ogy, who  was  very  earnest  in  his  desire  to  have  his 
institution  perform  some  military  duty  for  the  nation, 
in  writing  to  me  upon  the  subject,  said:  'Whether 
looked  at  from  the  point  of  view  of  one  interested 
in  the  political,  military  or  naval  history  of  our  land, 
the  subject  concerns  the  defense  of  the  country.' 

"At  least  threescore  of  college  presidents  have  been 
consulted  in  regard  to  the  general  work  of  bringing 
their  institutions  to  a  clearer  sense  of  their  military 
obligations  to  the  state.  It  is  practically  their  unani- 
mous testimony  that  the  work  is  not  only  in  the 
interest  of  sound  technical  education,  but  that  the 
greatest  beneficiary  would  be  the  national  govern- 
ment. When  such  conservative  forces  are  aroused 
to  the  necessitj-  of  this  work,  it  must  be  manifest 
that  it  is  of  import  to  the  nation.  It  is  of  marked 
significance  that  this  proposition  appeals  most  strongly 
to  those  college  presidents  and  professors  who  were 
formerly  identified  with  either  the  military  or  the 
naval  service.  These  men.  from  personal  experience 
and  association,  realize  that  mutual  benefit  must  be 
secured  by  bringing  all  scientific  institutions  in  closer 
touch  with  each  other  and  with  the  military  and 
naval  authorities. 

"It  is.  therefore,  time  for  a  plan  to  be  formulated 
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whereby  the  engineering  institutions  can  render  the 
unportant  military  duty  to  the  nation  that  is  within 
their  power  to  accomplish,  and  that  ought  to  be 
within  their  desire  to  perform.  As  it  is  to  be  ex- 
pected that  Congress  will  be  more  inclined  to  follow 
than  to  attempt  to  direct  public  sentiment  upon  this 
question,  the  matter  must  be  taken  in  hand  bv  the 
nnmovable  sanity  of  military  officials  and  scientific 
educators.  A  joint  commission  composed  of  two 
officers  of  the  army,  two  of  the  navy,  two  repre- 
sentatives of  the  land-grant  colleges,  and  two  repre- 
sentatives of  other  scientific  institutions,  with  some 
former  secretary  of  war  or  the  navy  as  chairman  of 
the  body,  should  be  appointed.  Within  a  year  this 
commission  could  formulate  a  scheme  whereby  the 
scientific  institutions  of  the  United  States  could  sup- 
plement the  work  of  West  Point  and  Annapolis,  and 
whereby  it  would  be  possible  to  secure  for  the  future 
a  reserve  of  highly  trained  technical  men  who  would 
receive  at  least  the  principles  of  a  military  education. 

"Even  to  meet  the  issue  of  war  with  Spain,  we 
had  to  increase  our  army  tenfold.  It  is  well  known 
that,  despite  the  enormous  advantages  that  we  pos- 
sessed oyer  our  foe,  we  had  to  keep  our  troops  for 
months  in  camps  of  instruction.  In  fact,  it  took  so 
long  to  work  these  volunteer  regiments  into  shape 
that  the  army  which  besieged  Santiago  was  prac- 
tically composed  of  a  good  part  of  the  regular  army, 
and  but  few  regiments  of  volunteers.  Such  delay 
would  have  been,  in  part,  obviated  if  our  engineering 
institutions  had  done  the  military  duty  that  was 
within  their  power,  and  if  the  nation  had  utilized  the 
educational   forces  that  were  within  rerch. 

"The  national  and  state  governments  expend  mil- 
lions of  dollars  in  training  a  volunteer  force,  and 
the  primary  purpose  of  establishing  such  an  organ- 
ization is  to  have  in  readiness  at  least  a  partly 
trained  reserve  for  the  needs  of  the  nation.  It  is, 
therefore,  necessary,  as  well  as  logical,  to  train  a 
reserve  of  officers :  and  there  seems  no  better  way 
of  securing  this  desirable  result  than  by  utilizing 
the  great  resources  that  are  possessed  by  the  educa- 
tional institutions  of  the  land. 

"If  this  proposition  were  fully  understood,  it 
would  appeal  to  the  young  men  of  America  now 
receiving  instruction  in  the  several  colleges  of  me- 
chanic arts  and  sciences.  These  young  men  are 
strong  in  their  own  self-respect  and  ambition,  and 
are  intense  in  their  love  of  country;  and,  if  necessary, 
their  conscience  would  impel  them  to  offer  their  all 
for  the  honor  of  the  nation.  Their  education  should 
be  directed  so  that  the  best  within  them  can  be 
brought  out,  and  I  know  of  no  better  way  of  train- 
ing them  to  become  noble  men  and  valuable  citizens 
than  that  they  should  be  made  to  realize  that  they 
are  receiving  a  military  as  well  as  technical  and 
liberal  education  for  life's  work,  while  in  the  glory 
and  strength   of  young  manhood." 

The  military  call  of  the  coming  century  will  be 
a  demand  for  the  elect  of  those  trained  to  executive 
technical  work  to  qualify  themselves  so  that  when 
the  call  to  arms  comes  they  may  be  fitted  to  assume 
military  responsibilities. 

The  nation  has  increased  sixfold  since  the  estab- 
lishment of  West  Point,  and  threefold  since  the 
organization  of  the  Naval  Academy,  and  it  will  act 
as  a  spur  and  incentive  to  both  institutions  to  have 
their  work  shown  up  with  the  best  of  the  tech- 
nological institutions. 

Instead  of  calling  upon  all  young  men  of  the 
country  to  perform  military  service,  as  in  the  case 
of  some  continental  countries,  it  should  be  our  aim 
to  compel  every  technological  institution  receiving 
direct  or  indirect  national  aid  to  perform  the  service 
of  training  leaders  for  the  military  necessities  of  the 
future.  Where  there  is  an  abundance  of  leaders, 
there  will  be  no  difficulty  in  increasing  the  army 
greatl}-  without,  to  a  great  extent,  impairing  efficiency. 


World's  Fair  Visitors  of  Last  Week. 

Among  those  registered  last  week  at  the  booth 
of  the  Western  Electrician  in  Electricity  Building 
at  the  St.  Louis  Exposition  were  the  following- 
named  :  E.  H.  Grubbe.  Chicago,  111. :  Lloyd  Mc- 
Roberts,  Canton,  Mo. :  W.  L.  Templeton,  .Abbeville. 
S.  C. :  A.  M.  Henry,  Abbeville,  S.  C. :  E.  C.  Epper- 
son, Canton.  Ohio :  A.  J.  Elfner.  Deadwood,  S.  D. ; 
Francis  A.  Singer,  Milwaukee,  Wis.:  R.  T.  Turner, 
Spencer,  Iowa:  O.  P.  Cockerill,  Washington  C.  H., 
Ohio :  L.  W.  Klauk,  Rose  Polytechnic  Institute,  Terre 
Haute,  Ind. ;  J.  T.  Osborn,  St.  Louis ;  F.  L.  Behrens. 
St.  Louis:  F.  E.  Behrens,  Farmington,  Iowa;  George 
M.  Weimer,  Buena  Vista,  Ind. ;  .Abe  Weimer.  Buena 
Vista,  Ind.;  G.  A.  Kelsall.  Louisville,  Ky. :  Walter 
H.  Inbusch,  Milwaukee,  Wis. :  Dr.  Oskar  Junghaus, 
Schramberg.  Wyttenberg,  Germany:  L.  C.  Frohrieb, 
Pyh,  Pa. ;  C.  H.  Eisman,  Detroit  United  Railway 
Company,  Detroit,  Mich. ;  Theodore  M.  Knoop, 
New  Orleans,  La.:  L.  C.  Datz,  New  Orleans.  La.; 
W.  O.  Hensgen.  Terre  Haute,  Ind. :  A.  T.  Wayde, 
Los  Angeles,  Cal. :  Vincent  Steck,  Plankinton  Light, 
Heat  and  Power  Company,  Milwaukee,  Wis.:  How- 
ard H.  Agee.  Wooster,  Ohio:  Mr.  and  Mrs. 
J.  Henry  Steele,  Baltimore.  Md. ;  Mr.  and  Mrs. 
E.  G.  Eberle,  Dallas,  Tex. :  B.  Guy  Kauffman,  St. 
Louis :  W.  H.  Sasser,  London,  Kv. :  Richard  Jerm- 
berg,  Chicago,  III. ;  Fred  Clarke,  Rock  Island,  III. ; 
E.  yi.  Dyer,  Missouri  and  Kansas  Telephone  Com- 
pany, Kansas  City,  Mo. :  C.  E.  Lee :  J.  .A.  Temple- 
ton  &  Sons,  Staunton,  Va. ;  J.  M.  Deysdale,  LTnited 
States  Patent  Office,  Washington,  D.  C. ;  W.  A. 
Hill,    Toledo,    Ohio;    J.    George    Keller,    Rochester, 

N.  y. 
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Circular  Tour  of  Foreign   Delegates. 

The  circular  tour  which  is  being  taken  by  the 
foreign  delegates  to  the  International  Electrical 
Congress  so  far  has  been  an  unqualified  success. 
An  account  of  tlie  arrival  and  entertainment  of  the 
delegates  at  Boston  and  New  York  was  given  in 
the  Western  Electrician  last  week,  up  to  Monday 
night,  Septemlier  5tli. 

On  the  morning  of  Septemlier  6th,  at  8:45.  a 
special  train  left  New  York  over  the  New  York 
Central  and  Hudson  River  railroad  for  Schenec- 
tady. N.  Y.  This  part  of  the  route  was  along  the 
Hudson  River,  and  the  beautiful  scenery  of  the 
Highlands  of  the  Hudson  and  the  Palisades  was 
greatly  enjoyed  as  was  that  of  the  ^^ohawk  valley. 

Arriving  in  Schenectady  at  12:45  p.  m.,  the  visit- 
ors were  entertained  at  luncheon  by  the  General 
Electric  Company,  after  which  they  were  taken  on  a 
tour  of  inspection  of  the  works.  In  the  evening 
the  party  was  taken  by  trolley  cars  to  Albany, 
where  dinner  was  served  at  the  Ten  Eyck  Hotel. 

The  stay  at  Albany  was  short,  however,  for  at 
8:30  p.  ni.  the  train  was  again  Iwarded,  this  time  for 
Montreal,  Can.,  which  city  was  reached  early  on 
the  morning  of  the  7th.  After  breakfast  at  the 
Windsor  Hotel  the  day  was  spent  in  visiting  the 
principal   power  plants  for  which  the  city  is  noted. 


smoothly  during  the  stay  in  Chicago,  which  was 
reached  at  7  130  a.  ni.,  September  loth.  Upon  arrival 
the  delegates  were  conveyed  immediately  to  the  -Au- 
ditorium Annex,  where  breakfast  was  served. 

Many  men  prominent  in  electrical  affairs  were  to 
be  seen  among  those  clustered  about  the  parlors  of 
the  hotel.  Bion  J.  .Arnold  of  the  American  Institute 
of  Electrical  Engineers.  President-elect  J.  W.  Lieb, 
Jr.,  and  past-Presidents  F.  J.  Sprague  and  Charles 
F.  Scott  were  there,  and  Samuel  InsuU,  chairman 
of  the  local  reception  committee,  whose  effective  or- 
ganizing had  so  much  to  do  with  the  success  of  the 
entertainment  in  Chicago,  appeared  to  be  everywhere 
at  once. 

In  the  forenoon  the  genera!  tour  consisted  of  a 
trip  to  the  Fisk  Street  station  of  the  Commonwealth 
Electric  Company  to  inspect  the  new  5.000-kilowatt 
turbo-generators,  of  which  there  are  now  three  in- 
stalled and  in  running  order.  At  half-past  nine 
o'clock  automobiles  were  in  readiness  at  the  en- 
trance of  the  Annex  to  convey  the  visitors  to  the 
Fisk  Street  plant  and  on  such  other  tours  as  had 
been  previously'  arranged ;  most  of  the  party,  liow- 
ever,  went  on  the  general  tour.  This  trip,  from 
the  location  of  the  station,  was  necessarily  through 
a  part  of  the  city  not  very  picturesque  to  say  the 
least,  or  very  bustling,  and  it  was  a  source  of  com- 


DELEGATES  AND  GUESTS  ABOUT  TO  START  FOR  THE  YACHT  CLUB. 


a  pleasant  diversion  being  a  reception  at  McGill 
University.  In  the  evening  guests  were  entertained 
at  dinner  by  the  Montreal  local  reception  committee, 
of  which  R.  B.  Owens  of  McGill  University,  was  the 
chairman. 

Thursday,  September  8th.  was  spent  in  sightsee- 
ing in  the  vicinity  of  Montreal,  including  Shawinigan 
Falls  and  the  Lachine  Rapids.  .At  eight  o'clock 
the  party  left  for  Niagara  Falls,  which  point  was 
reached  the  next  morning.  The  scenery  of  the  falls 
and  of  the  gorge  and  rapids  below  was  a  source 
of  keen  enjoyment  to  the  many  who  had  never 
before  had  the  opportunity  of  viewing  it.  Of  course 
the  "Gorge  Route"  trip  was  a  feature  of  the  day 
spent  at  this  great  resort.  .After  luncheon  the  guests 
inspected  the  power  houses  of  the  Niagara  Falls 
Power  Company  and  the  Niagara  Falls  Hydraulic 
Power  Company  and  also  some  of  the  electrochemical 
industries  which  draw  their  power  from  these  two 
sources. 

At  Niagara  Falls  the  party  whicli,  with  a  few- 
additions  made  en  route,  numbered  about  150  per- 
sons, including  19  ladies,  was  met  by  Mr.  C  E. 
Scribner  of  the  Chicago  office  of  the  General  Elec- 
tric Company,  mcmlx'r  of  the  Chicago  local  reception 
committee,  and  Mr.  Homer  E.  Niesz  of  the  Chicago 
Edison  Company.  These  two  gentlemen  extended 
to  each  member  of  the  party  a  personal  invitation 
to  be  the  guest  of  the  InstittUe  while  in  Chicago, 
also  presenting  each  with  a  pamphlet  containing  the 
Chicago  programme  and  an  electrical  handbook  on 
Chicago.  On  the  back  of  each  of  the  programmes 
was  a  detachable  card  With  the  different  Chicago 
tours  which  might  be  taken,  the  guest  marking 
with  a  cross  the  tours  preferred.  These  cards  were 
collected  by  Mr.  Scribner  and  Mr.  Niesz  and  the 
parlies    made    up   beforehand,    so    that    all    went    off 


ment  among  some  of  the  English  members  of  the 
party  that  Chicago  wasn't  so  very  "busy"  after  all. 

At  the  station  everything  was  in  perfect  order 
and  the  visitors  expressed  much  appreciation  of  the 
economy  of  space  and  smooth  running  of  the  big 
units,  two  of  which  were  in  operation.  .After  about 
an  hour  spent  at  the  Fisk  Street  plant  the  party  left 
for  the  main  building  of  tlie  Chicago  Telephone 
Compan}',  visiting  the  exchange  and  offices  there  and 
then  returning  to  the  hotel. 

The  special  tours  organized  for  the  forenoon  con- 
sisted of  inspections  of  the  automatic  telephone  ex- 
change and  underground  tunnels  of  the  Illinois  Tun- 
nel Company,  the  Western  Electric  Company's  fac- 
torj',  the  Chicago  Edison  Company's  Harrison  Street 
station  and  some  typical  sub-station,  the  Union  Loop 
and  elevated-railway  system,  the  electric-elevator  and 
general  power-motor  installations  in  Marshall  Field 
&  Co.'s  retail  store,  and  the  Deering  and  McCor- 
mick  branches  of  the  International  Harvester  Com- 
pany. By  one  o'clock  everyone  was  back  at  the 
hotel  and  ready  for  luncheon. 

During  the  luncheon  at  the  .Annex  Lieulcnant- 
Colonel  R.  E.  Crompton  of  the  British  delegation 
was  handed  a  telegram  from  the  British  ambassa- 
dor at  Washington,  which  conveyed  the  pleasing 
intelligence  that  the  British  government  had  ap- 
pointed official  delegates  to  represent  it  at  the  Con- 
gress. These  delegates  are  Colonel  R.  E.  Crompton, 
C  B.,  Dr.  R.  T.  Glazebrook,  F.  R.  S..  and  Prof.  John 
Perry,  F.  R.  S.  Everybody  was  gratified  at  this 
action,  which  had  been  somewhat  delayed,  and  con- 
gratulations were  in  order. 

Spain  sent  two  official  delegates — Miguel  Ola- 
mcndi,  C.  E.,  and  Antonio  Gonzales,  C.  E.  Both 
gentlemen  reside  in  Madrid.  They  were  very  cordi- 
allv  greeted. 


-Another  government  delegate  in  the  party  was 
Mr.  Jorge  Newbery.  This  young  gentleman,  who 
is  the  general  director  of  electrical  works  and  pub- 
lic lighting  in  Buenos  Aires,  officially  represents 
the  -Argentine  Republic,  and  not  Brazil,  as  was 
stated  in  the  Western  Electrician  last  week.  A 
confusion  of  telegraphic  date  lines  doubtless  caused 
Brazil  to  be  credited  with  Mr.  Newbery's  appoint- 
ment. 

Mr.  Robert  Hammond,  honorary  treasurer  of  the 
(British)  Institution  of  Electrical  Engineers,  con- 
tributed to  the  spirits  of  all,  over-sea  visitors  and 
.Americans  alike,  by  his  unfailing  supply  of  good 
humor  and  cheerfulness.  Mr.  Hammond's  linguistic 
abilities  were  also  in  frequent  demand.  Mr.  Ham- 
mond was  accompanied  by  his  daughter. 

The  general  entertainment  in  the  afternoon  took 
the  form  of  a  short  crui.se  on  the  U.  S.  S.  Dorothea 
along  the  west  shore  of  the  lake,  the  party  leaving 
from  the  Chicago  Yacht  Club.  Captain  S.  E.  Darby 
was  courteous  and  attentive,  and  every  one  of  the 
party,  which  numbered  over  100,  was  soOn  made 
to  feel  at  home,  and  the  trip  was  much  enjoyed.  -A 
special  tour  in  the  afternoon  consisted  of  an  automo- 
bile trip  through  the  South  Side  Park  System.  -All 
had  returned  by  eight  o'clock,  when  dinner  was 
served. 

Taking  a  night  train  on  the  Illinois  Central,  the 
foreign  visitors  and  other  members  of  the  circular 
tour  party  awoke  on  Sunday  morning  in  Spring- 
tield.  III.  Here  they  were  welcomed  and  escorted 
about  by  a  committee  of  local  business  men.  After 
breakfast  at  the  Leland  Hotel,  the  travelers  were 
ushered  into  trolley  cars  and  transported  to  Oak 
Ridge  Cemetery,  which,  as  the  site  of  the  Lincoln 
national  monument,  is  the  mecca  of  many  a  pilgrim- 
age, not  only  of  -Americans,  but  of  foreigners,  as 
well.  -A  halt  was  made  at  the  base  of  the  monu- 
ment, and  speeches  were  made  by  representatives  of 
ihe  ma.vor  and  of  the  business  men.  Governor  Rich- 
ard Yates  also  made  a  speech,  in  which  he  dwelt'  on 
the  genius  and  character  of  Abraham  Lincoln. 
Brief  but  feeling  responses  were  made  by  Professor 
M.  -Ascoli  for  the  Italians,  Mr.  R.  K.  Gray  for  the 
Englishmen  and  Mr.  B.  J.  -Arnold  for  the  -Americans. 
All  foreign  members  of  the  party  manifested  great 
respect   for   Lincoln   and   interest   in   his   monument. 

The  party  was  taken  directly  from  the  cemetery 
to  the  train  and  arrived  in  St.  Louis  about  2  p.  m. 
It  was  met  at  the  station  by  representatives  of  the 
local  reception  coinmittee  and  escorted  to  the  Jef- 
ferson Hotel,  which,  during  the  aftemoon  and  even- 
ing, was  the  scene  of  an  interchange  of  greetings 
betw-een  electrical  men  of  international  prominence. 
Quite  a  number  of  ladies  w-ere  present  and  added 
to  the  animation  of  the  brilliant  scene. 


Geographers  Send    Signals   Around  the 
World. 

-A  feature  of  the  International  Geographical  Con- 
gress which  opened  its  eighth  annual  meeting  in 
Washington,  D.  C.  on  September  Sth,  was  the  flash- 
ing of  time  signals  around  the  world.  The  prepara- 
tions for  these  signals  had  been  in  progress  for 
several  months.  Five  minutes  before  midnight  on 
the  day  of  the  first  session  the  time-signal  apparatus 
of  the  United  States  Observatory  was  connected  by 
telegraph  and  cable  with  nearly  everv-  nation  on  the 
globe.  Signals  continued  until  12  o'clock.  By  the 
co-operation  of  the  various  telegraph  and  cable  conj- 
panies  signals  were  sent  to  all  European  nations. 
South  .Africa,  EgA-pt,  the  East  Indies,  Australia,  by 
through  connections  across  the  -American  continent 
to  Honolulu,  Japan,  Giina  and  the  Philippines.  -An 
exchange  of  greetings  afterward  took  place  between 
the  officers  of  the  congress  and  the  observatories  of 
Europe  and  elsewhere.  Two  signals — one  by  way  of 
the  Pacific  cable  and  the  other  by  way  of  the  At- 
lantic— met,  it  is  said,  at  -Adelaide.  -Australia,  just 
14  seconds  after  being  sent  from  the  Naval  Observa- 
tory in  Washington. 

The  meeting  was  opened  by  Commander  R.  E. 
Perry.  United  States  Navy,  president  of  the  congress, 
and  there  were  present  distinguished  geographers  of 
this  and  foreign  countries.  Dr.  Charles  D.  Walcott, 
director  of  the  Geological  Survey,  welcomed  the 
congress  to  -America.  There  was  a  programme  of 
valuable  papers  and  also  a  scientific  programme. 


Old-time  Telegraphers'  Reunion. 

The  twenty-fourth  annual  joint  reunion  of  the 
Old  Time  Telegraphers'  and  Historical  -Association 
and  the  Society  of  the  ITnited  States  Military  Tele- 
graph Corps  will  be  held  in  -Atlanta,  Ga.j  on  Sep- 
tember 2tst.  22d  and  2.?d.  The  headquarters  w'ill  be 
at  the  Piedmont  Hotel.  .A  large  number  have  sig- 
nified their  intention  of  attending,  and  Secretary 
Brant  states  that  there  is  every  promise  of  a  suc- 
cessful meeting.  -A  feature  of  the  entertainment 
programme  will  be  a  typical  southern  barbecue  at 
which  Mayor  Howell  will  extend  to  the  visitors  the 
hospitality  of  Atlanta.  J.  E.  Scofield  of  the  Postal 
Telegraph-cable  Company.  .Atlanta,  is  chairman  of 
the    comni'tlee    nn    hotels. 
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Submarine  Sound  Transmission. 

Transmission  of  articulate  speech  and  of  danger 
signals  through  the  medium  of  impulses  or  waves 
traveling  through  the  water  is  not  a  new  idea,  but 
still  it  is  one  that  has  never  been  developed  to  any 
great  extent.  Elisha  Gray,  the  noted  electrical  in- 
ventor, for  more  than  a  year  previous  to  his  death 
in  January,  1901,  had  been  at  work  upon  a  signaling 
device  of  this  kind,  which  was  described  in  the 
Western  Electrician  of  September  12,  1903.  Re- 
cently several  patents  for  an  apparatus  dependent 
upon  the  same  principle  of  operation  have  been 
granted  to  Arthur  J.  Mundy.  a  resident  of  Boston. 
One  of  these  patents  relates  particularly  to  the 
transmission  of  articulate  speech  through  the  water. 

It  has  been  ascertained  that  an  open  body  of 
water  may  be  employed  for  receiving  the  vibrations 
of  articulate  speech  and  may  transfer  such  vibrations 
and  deliver  them  to  an  electrical  transmitter  sub- 
merged in  the  water,  by   wliich  they   may  be  trans- 


FIG.    I.      SUBMARINE   SOUND   TRANSMISSION. — TRANS- 
MITTING   DEVICE. 

mitted  electrically  to  a  receiver  located  out  of  the 
water  and  at  any  desired  distance  from  the  sub- 
merged transmitter. 

In  Mr.  Mundy's  invention  the  vibrations  are  de- 
livered by  a  submerged  vibratory  diaphragm  with 
which  the  transferring  water  is  in  contact,  and  the 
vibrations  thus  transmitted  to  the  water  are  received 
by  a  transmitter  of  peculiar  construction  which  is 
submerged  in  the  water  and  which  transfers  them 
electricalb'   to    a   receiver. 

Fig-  I  is  a  view  of  the  transmitting'  apparatus  in 
partial  cross-sectional  elevation.  Fig.  2  is  a  detail 
view,  in  cross-sectional  elevation,  of  the  receiving 
apparatus. 

Referring  to  Fig.  i,  (A)  represents  a  vibra- 
tory- diaphragm  submerged  in  the  water  to  any 
desired  depth  and  upon  one  side  in  contact  with  the 
water.  This  diaphragm  is  vibrated  by  means  of  the 
sounds  of  articulate  speech  delivered  to  it  through 
a  speaking  tube  (a)  provided  with  a  mouthpiece. 
It  is  preferable  to  locate  between  the  lower 
end  of  the  speaking  tube  and  the  diaphragm  an 
enlarged  chamber  (a'),  from  which  opens  a 
chamber  (a")  filled  w'ith  a  sound  absorbent  and 
adapted  to  prevent  excess  of  sound  reverberation 
in  the  chamber  (a').  The  chamber  (a")  has  an 
enlarged  end  which  is  covered  by  the  vibratory  dia- 
phragm, and  thus  permits  of  the  employment  of  a 
diaphragm  of  am^  required  size.  The  chamber  (a^) 
may  not  be  used.  The  chamber  (a")  is  somewhat 
in  the  nature  of  a  megaphone,  which  acts  to  receive 
the  sound  and  intensify  it  during  its  passage  to 
its  deliver}'  end,  so  that  the  diaphragm  is  actuated 
with  an  increased  intensit}'  which  this  construction 
implies. 

The  water  in  which  the  vibratory  diaphragm  is 
submerged  may  be  any  bodj-  of  natural  water — si:ch 
as  a  pond,  river,  or  sea,  or  any  other  niicontined 
water — and  the  extent  to  which  it  will  deliver  the 
sound  vibrations  depends  upon  the  intensity  with 
which  the}'  are  delivered  to  the  water  and  the  sensi- 
tiveness of  the  sound  transmitter  upon  which  the 
sound  vibrations  thus  imparted  to  the  water  op- 
erate or  come  into  contact. 

The  receiving  apparatus  (Fig.  2)  consists  of  a 
sound-focusing  shell.  Within  the  shell  is  situated 
the  receiving  device,  which  really  corresponds 
to  the  transmitter  of  an  ordinary'  telephone.  This 
part  of  the  apparatus  embodies  a  pair  of  diaphragms, 
as  shown  in  the  diagram.  These  diaphragms  act 
in  a  similar  manner  to  the  diaphragm  in  an  ordinary 
telephone  transmitter  and  are  electrically  connected 
with  a  battery  and  receiving  apparatus  at  the  sta- 
tion, W'hich  may  be  on  board  of  a  ship,  for  instance. 

It  is  desirable  in  submarine  telephony  not  only 
to  provide  for  the  reception  of  sound  signals  or 
vibrations  imparted  to  water,  but  also  at  the  same 
time  to  ascertain  as  nearly  as  possible  the  direction 
from  which  the  impulses  or  vibrations  come.  This 
is  of  special  consequence  when  the  sound  impulses 
or  vibrations  are  used  for  indicating  danger  points. 
In  view  of  this  fact,  Mr.  ilundy  in  one  of  his  patents 
has  specified  a  device  which  he  calls  a  "sound-direc- 
tion finder,"  a  view   of  which  is   shown  in   Fig.   3. 

The   invention   comprises    a    small    compact   appa- 
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ratus,  which  includes  upon  one  side  a  zone  or  sec- 
tion sensitive  to  sound  vibrations  and  in  operative 
conjunction  with  an  electric  sound  transmitter  and 
which  upon  the  other  side  is  non-receptive  to  such 
vibrations  or  substantially  dead  to  them.  The  ap- 
paratus is  mounted  in  a  manner  which  permits  it  to 
be  turned  in  the  water  to  present  all  its  sides  in 
all  horizontal  directions.  It  is  also  connected  elec- 
trically with  a  receiver  above  water  and  by  means 
of  which  the  sound  vibrations  which  it  receives  are 
transmitted  to  the  hearer.  The  user  determines  the 
direction  in  which  the  sound  vibrations  are  traveling 
by  the  variations  in  the  intensity  of  the  sound  sig- 
nals transmitted  to  him  through  the  receiver.  These 
may  be  either  the  loudest  or  the  faintest  so  received, 
or  both  may  be  employed  in  estimating  the  direction. 


COMMUNICATION. 


A  Run  of  Stone. 

To  the  Editor  of  the  Western  Electrician : 

Having  had  considerable  experience  equipping  burr 
mills  with  power,  I  will  answer  the  question  in  the 
September  3d  issue  of  the  Western  Electrician,  un- 
der   the    heading,    "What    Is    a    Run    of    Stone?" 

The  millstones  that  were  in  general  use  in  this 
country  for  making  flour  previous  to  the  introduction 
of  the  roller  system  were  Z^  to  54  inches  in  di- 
ameter. The  favorite  size  was  48-inch  diameter,  and 
burrs  of  that  size  were  commonly  used.  The  power 
required  to  drive  such  a  millstone  varied  according 
to  the  amount  that  was  ground  and  the  texture  of 
the  burrs.  Common  practice  for  many  years  settled 
on  six  to  eight  bushels  of  wheat  per  hour  as  the 
limit  that  a  burr  would  grind  properly.  About  one 
horsepower  per  bushel  ground  per  hour  was  re- 
quired, so  six  to  eight  horsepower  was  the  average 
expenditure  of  power  for  grinding  for  each  run  of 
burrs.  The  wheat  cleaners,  bolting  machines,  ele- 
vators, conveyors,  etc.,  required  usually  about  half 
as  much  power  as  the  burrs.  Ten  to  12  horsepower 
per   run   of   stone    was    the    average   power   used   in 


FIG.    2.         SUBMARINE     SOUND     TRANSMISSION. — RECEIVING 
APPARATUS. 

well-equipped  merchant  mills.  No  doubt  there  were 
instances  where  more  than  12  horsepower  per  run 
was  required,  but  they  were  due  to  exceptional  cir- 
cumstances. 

A  lease  conveying  waterpower  sufficient  for  so 
many  run  of  stone  may  fairly  be  considered  as  con- 
veying so  many  times  12  horsepower,  although  the 
quantity  of  water  consumed  would  depend  on  the 
efficiency  of  waterwheels  used.  It  was  a  very  loose, 
indefinite  method  of  conveyance,  adopted  before  ac- 
curate methods  for  measuring  water  or  determining 
the  efficiency  of  waterwheels  had  been  discovered. 

T.    W.    GRAH.\Jf. 

Dubuque,  Iowa,  September  7,   1904. 


What  Is  "District  of  Columbia  Standard 
of  Measure?" 

A  reader  wishes  to  know  what  is  meant  by  ihe 
term  "District  of  Columbia  Standard  of  Measure." 
In  a  measure  recently  passed  by  the  City  Council  of 
a  w^estern  city  it  was  stated  that  every  gas  or  electric 
meter  placed  within  the  limits  of  the  city  should  be 
so  constructed  as  to  measure  accurately  and  record 
the  number  of  cubic  feet  of  gas  flowing  through  the 
meter,  or,  in  the  case  of  the  electric  meter,  the 
amount  of  electric  current  passing  through  the  meter, 
reckoned  either  in  the  number  of  i6-candlepower- 
hours  or  in  watts.  In  the  case  of  both  the  gas  and 
the  electric  meters  the  measurements  were  to  be  made 
according  to  the  "District  of  Columbia  Standard  of 
Measure." 

The  term  is  not  a  familiar  one,  but  perhaps  some 
reader  of  the  Western  Electrician  will  be  kind 
enough   to   explain   its   significance. 
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Society  of  Chemical    Industry  Meets   in 
New  York. 

The  Society  of  Chemical  Industry,  an  organiza- 
tion of  British  origin,  but  having  members  in  all 
parts  of  the  world,  has  closed  its  annual  meeting 
in  New  York  city,  this  being  the  first  time  the 
society  has  met  in  America.  The  meeting  was  lor 
five  days,  beginning  September  7th.  at  the  conclu- 
sion of  which  rrrarry-  of  the  delegates  went  to  St. 
Louis  to  attend  the  chemistry  sessions  of  the  Inter- 
national Congress.  The  delegates  numbered  nearly 
TCX),  among  them  being  such  famous  chemists  and  sci- 
entists as  Ira  Remsen,  Sir  William  Ramsay.  Charles 
H.  Nichols,  Charles  F.  Chandler.  Prof.  Oscar 
Leprecht,  Prof.  Ostwald.  Hugo  Munsterberg  and 
Dr.   Hugo   Schweitzer.     The  genc^al  council  met  in 
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Havemcyer  HalL  Columbia  University,  followed  by 
a  general  meeting  of  the  society  in  the  university 
gymnasium.  The  papers  and  discussions  were  of  a 
highly  scientific  order,  particularly  as  applied  10 
chemistry.  A  notable  feature  was  the  address  of 
Sir  William  Ramsay,  president  of  the  general  or- 
ganization, who  discovered  argon  and  is  one  of 
the  greatest  authorities  on  radium,  helium  and  the 
rarer  elements,  on  the  methods  of  teaching  practical 
science.  "The  training  of  a  bricklayer  will  never 
make  a  man  an  architect.  Nor  will  the  dry  re- 
search of  a  grammarian  train  a  new  poet.  It  is  the 
inventive   faculty  that  must  be  cultivated,"   said  he. 

Sir  William  presented  a  medal  to  Prof.  Ira  Rem- 
sen, president  of  Johns  Hopkins  University,  retiring 
president  of  the  New  York  section  of  the  Society 
cf  Chemical  Industr>^  William  R.  Nichols  of  New 
York,  who  was  elected  president  of  the  local  branch 
to  succeed  Professor  Remsen,  promised  that  as  an 
American  he  would  do  nothing  to  violate  the  tradi- 
tions of  a  distinctly  British  society. 

During  the  five  days  there  were  a  number  of  en- 
tertainment features,  including  receptions,  luncheons 
and  smokers,  the  principal  one  being  the  reception 
given  by  the  Chemists'  Club  of  New  York.  Two 
days  were  spent  by  a  series  of  commercial  im'esti- 
gations,  and  on  the  last  day  there  was  an  excursion 
up  the  Hudson.  It  was  voted  to  hold  the  next 
meeting  in  London  during  the  month  of  July,  1905. 


British  Civil  Engineers  Arrive. 

About  90  noted  engineers  of  England  arrived  in 
New  York  on  September  loth,  coming  to  this  coun- 
try at  the  invitation  of  the  American  Society  of  Civil 
Engineers  to  attend  the  International  Congress  which 
will  open  in  St.  Louis  on  October  3d.  The  mem- 
bers were  met  at  the  pier  by  a  delegation  of  the 
American  society,  and  Capt.  W.  J.  Baxter,  naval 
constructor  in  the  navy,  welcomed  the  party.  They 
will  remain  in  New  York  about  a  week  and  then 
be  entertained  on  a  trip,  including  Canada,  for  a 
week  before  going  to  St.  Louis. 

The  party  of  Englishmen  is  composed  of  Sir 
William  White,  K.  C.  B.,  former  chief  naval  con- 
structor and  deputy  controller  of  the  British  Navy, 
president  of  the  visiting  society ;  Cuthbert  Brereton. 
who  has  been  connected  with  many  important  con- 
struction works :  Chief  Engineer  Alexander  Ross  of 
the  Great  Northern  railway ;  Prof.  W.  C.  Unwin 
of  the  Central  Technical  College  of  London;  Sec- 
retary J.  H.  Tudsberg;  H.  E.  Jones,  former  chief 
engineer  of  the  Commercial  Gas  Company  of  Lon- 
don; General  Manager  J.  A.  F.  Aspinall  of  the 
Lancashire  and  Yorkshire  railway,  and  others. 


2l6 


WESTERN    ELECTRICIAN 


September   17.   U/lt 


WESTERN    ELECTRICIAN 


EVERY    SATURDAY. 


PUBLICATION     offices: 

510  Marquette  Building,      ■      CHICAGO. 

TELEPHONE,  MAIN    1746. 


Eastern  Office,    193   Times  Building,  New  York. 

Telephone,  3806J  Cortlandt. 


Trade  Supplied  by  Western  News  Co. 

OOPYBIQHT.— Not  only  the  title  but  the  mtire  contents  of 
each  number  of  the  Wbstbrn  Elkctricias  are  copyrighted. 
This  paper  Is  entered  at  the  Chicago  postofflce  as  mall  matter 
of  the  second  class. 

STTBSCBIPTION,  In  advance,  nosiage  prepaid,  83.00  fora 
full  year  of  5i  numbers;  in  clubs  of  four  or  more.  $2.50.  with  free 
extra  copy  for  eight  subscriptions;  roreign  countries,  IS-OOa 
year;  single  copie-;.  10  cents.  When  change  of  address  is  re- 
quesu-d.  the  old  address  as  well  as  the  new  should  be  given. 

CORRSSFONDENOE  relating  lo  electricity  or  any  of  Us 
practical  applications  IscordlaMy  invited, and  tbeco-operailon 
of  all  electrical  iblnkcrs  and  workers  earnestly  desired.  Clear, 
concise,  well  written  articles  are  especially  welcome:  and  com- 
munications, views,  news  lu-ms.  local  newspaper  clippings,  or 
any  Information  likely  to  Interest  electricians,  vill  be  thank- 
fully received  and  cheerfully  acknowledged. 

ADVEBTISING.-The  Western  Electrician— the  only 
KeoerflJ  electrical  paper  published  in  the  West— thoroughly 
covers  a  territory  exciu^irel!/  i(g  own.    This  is  a  claim  which 

CAN     BE     MADR     BT     No    OTHER      ELECTRICAL      .lOCRNAL     IN     THE 

Cnited  States-  Electrical  merchants  and  manufacturers 
degiring  \ce»tern  trade  will  appreciate  the  unequaled  value 
of  this  journal  as  an  advertising  medium  in  its  special  field. 
.\dvertlsing  rates  are  moderate,  and  will  be  furnished  on 
application.  ^ 

REMITTANCES.— All  checks,  drafts  and  other  remit- 
tances should  be  made  payable  to  the  order  of  the  publishers, 
the  Electrician  Publlshlne  Company,  aad  addressed  to  the 
ofHces  of  publication.  Suite  5lU.  .Marquette  Building  (204 
l>earborn  Street).  Chicago.  Illinois.  U.  S.  A. 


CONTENTS  OF  THIS  NUMBER. 

Power  Equipment  of  the  Inlerborough  Rapid  Transit 
Company.     Illustrated    21 1,  212, 

Ohio    Intcnirhan    Railway   Association 

Military  Possibilities  of  Engineering  Schools.  By  George 
\V.    Melville,      t  Franklin    Institute) ". 

World's  Fair  \"isitors  of  Last  Week 

Circular  Tour  of  Foreign  Delegates.      Illustrated 

tleographers   Send    Signals  Around   the   World 

Old-time  Telegraphers'    Reunion    

Submarine    Sound    Transmission.       Illustrated 

A    Run    of    Stone,       (Communication) - 

"What  Is  District  of  Columbia  Standard  of  Measure"?.. 

Society  of  Chemical  Industry  Meets  in  New  York 

British   Civil    Engineers  Arrive    

Editorial     

International  Electrical  Congress.  (St.  Louis  Meeting). 
217.  ri8,  zip. 

Hydroelectric    Plants  of    the    World 

Rates  of  Electricity  Supply.  By  Etienne  de  Fodor.  (In- 
ternational   Electrical    Congress)     221, 

The  Relation  of  the  Hypothesis  of  Compressible  Atoms  to 
Electrochemistry,  By  Prof.  T.  W.  Richards.  (In- 
ternational   Electrical    Congress)     

Societ>-  for  the  Promotion  of  Engineering  Education.... 

Simultaneous  Telegraphy  and  Telephony.  By  Joseph 
Hollos.       ( International    Electrical    Congress) 

Denver  Also  Out   for  N.    E.   L.  A.    Convention 

Artificial  Loads  for  the  Dissipation  of  Electric  Power. 
By   F.   H.    Davis.      Illustrated 223, 

The  Storage  Battery  as  Applied  to  Electric  Railways.  By 
W.    E.    Winship    224, 

Some    Views   on    Municipal    Ownership 

Defective    Telephone    Service    in    Paris 

Ohio   Telephone   Notes    

Telephone    News    from    the    Xorthwest 326, 

Southeastern    Telephone    Developments    

Interstate  Independent  Telephone  Association  of  America. 

(ieneral  Telephone  News 

Extensions  and   Improvements    

Indianapolis    Street    Railway    Station 

Three-phase    Sialic    Ground    Detector 

Two  Thousand-kilowatt  Rotary  Converter  for  the  Xew 
York    Edison    Company.      Illustrated    

Conductivity  of  .'^tcel  Contact  Rails.  By  J.  A.  Capp. 
Illustrated.  (.Vmcrican  Institute  of  Mining  Engi- 
neers)     

Rust    Water-tube    Boiler.      Illustrated 228, 

Theater    Switch.      Illustrated     

Wcsco  Supply  Company's  Exhibit  at  the  Exposition.  Il- 
lustrated     22g, 

Color-reflecting    Show-window    Light.      Illustrated    


DEPARTMENTS. 

Corrcspondcnct    2jo.    231, 

Great    Britain    

.\cw    England    

New    York    ,  .  230, 

Ohio    

Michigan    

Southeastern    States    

.\orth  we  stern     Stales     ; 

Kock^-   Mountain    Slates    231, 

Pacific  Slope    

Personal    

Electric   Lighting   

Electric    Railwajrs    232, 

Societies   and   Schools 

Publications    

Miscellaneous    

Trade    News    

Busine.is   

Illustrated    Electrical    Patent    Record 233, 


229 

229 


232 
230 
230 
23' 
231 
211 
231 
231 
232 
232 
232 
232 
233 
233 
233 
233 
233 

2n 

234 


DATES  AHEAD. 

International  Electrical  Congress,  Coliseum,  St.  Louis, 
September   islh  lo    17th. 

Colorado  Electric  Light,  Power  and  Railway  Association, 
Colorado    Springs,    September    21st    to    23d. 

Independent  Telephone  .Associ.ition  of  the  United  .States 
(annual  convention).  Inside  Inn,  World's  Fair  grounds,  St/ 
Louis.   September  21st.  22d   and  23d. 

Michigan  Electric  Association  (annual  meeting) ,  October 
nth. 

American  Street  Railway  Association  (annual  meeting). 
World's  Fair  grounds,  St.  Louis,  October  rath  and   T3th. 

Kansas  Gas.  Water  and  Electric  Light  Association  (annual 
meeting).   Leavenworth,   Kan..  October   iSth  and    19th. 

Interstate  Independent  Telephone  Association  of  America 
(annual  convention),  Chicago,  December  13th.  14th  and  15th. 


To  THE  prcseiU  .-^omcwliat  limited  field  of  space 
telegraph}'  an  addition  has  been  made  by  the  insialia- 
lion  in  several  cities  of  France  of  apparatus  for  the 
distribution  of  standard  time.  The  present  method 
of  connecting  all  clocks  to  be  driven  in  synchronism 
with  a  central  standard  clock,  by  electric  wires,  is 
at  once  complicated  and  expensive.  The  scheme  of 
accomplishing  similar  results  by  the  utilization  of 
spnce-telegraph  apparatus  has  suggested  itself  to 
the  fertile  brain  of  a  Frenchman  and  is  descri'.ied 
in  Comples  Rendus.  A  directing  clock,  opening  an 
electric  contact  each  seconrf,  commiinds  a  relay 
which  in  turn  starts  a  current  in  the  primary  cir- 
cuit of  an  induction  coil  furnished  with  an  oscillator; 
the  circuit  induced  by  this  coil  thus  furnishes  an 
oscillating  discharge  of  very  short  duration,  which 
flashes  regularly  once  a  second.  The  two  fine-wire 
poles  of  the  coil  are  connected,  the  one  with  the 
earth,  the  other  with  an  antenna  several  yards  in 
length.  By  means  of  this  antenna  the  sparks  affect 
distant  receivers  of  electric  waves,  and  so  all  these 
receivers  beat  at  an  almost  constant  interval  each 
second  of  the  directing  pendulum.  Two  different 
receivers  were  tried.  The  simplest  is  a  radio-tele- 
phone of  the  Popoff-Ducretet  system,  in  which  may 
be  heard  very  distinctly  each  second  ticked  by  the 
directing  pendulum.  Tlie  second,  which  makes  a 
record,  is  composed  of  one  of  the  ordinary  receivers 
used  in  space  telegraphy.  In  order  to  have  the 
signs  more  exact  the  Morse  receiver  was  sometimes 
rejilaced  by  a  chronograph  with  hand  and  marker. 
With  this  chronograph,  which  feeds  about  0.4  inch 
per  second,  the  signs  obtained  are  very  clear,  and 
the  time  of  each  of  them  can  be  depended  upon  to 
about  0.02  or  0.03  second. 


The  International  Electrical  Congress  of  1904 
has  opened  a  most  successful  session  in  St.  Louis 
and  at  the  time  of  the  present  writing  the  programme 
for  two  days  has  been  carried  out  without  a  discord. 
The  attendance  at  the  Congress  of  700  people,  alone 
marks  it,  in  size  at  least,  as  one,  of  the  greatest  ever 
held,  and  with  170  papers  to  be  presented  by  the 
best-known  men  in  electrical  science  in  the  two 
hemispheres  it  cannot  help  but  be  great  in  effect 
as  well  as  in  mere  numbers.  Over  2,100  acceptances 
were  received  to  invitations  to  join  the  Congress, 
and  an  attendance  in  the  first  two  days  of  ZZ  P^i" 
cent,  of  the  total  number  of  members  is  indeed  en- 
couraging. The  action  of  England  in  appointing 
official  delegates  at  the  last  moment  oame  as  a  pleas- 
ant surprise.  Colonel  Crompton,  Dr.  Glazebrook  and 
Professor  Perry  were  the  men  chosen  as  the  official 
delegates,  and  they  are  fully  capable  of  sustaining 
the  responsibilities  of  their  position.  President 
Elihu  Thomson' in  review  of  the  work  of  the  organi- 
zation paid  warm  tribute  to  the  committee  on  organ- 
ization to  whom  the  success  of  the  imdertaking  prin- 
cipally has  been  due,  and  especially  to  Dr.  A.  E.  Ken- 
nelly,  secretary  of  the  committee  who  gave  so  gener- 
ously of  his  time  and  energies  to  the  furtherance  of 
everj'thing  relating  to  the  Congress.  President  R. 
Kaye  Gray  in  his  response  to  President  Thomson  ex- 
pressed the  opinion  that  probably  never  before  had 
there  been  such  a  programme  laid  out  as  that  which 
\\.is  prepared  for  the  entertainment  of  the  visiting 
delegates,  and  said  that  he  could  well  appreciate  the 
labor  which  it  had  incurred.  Prof.  M.  Ascoli,  head 
of  the  Italian  delegation,  also  proffered  his  own , 
thanks  and  those  of  his  colleagues  for  the  hospitable 
manner  in  which  they  had  been  entertained.  Witli 
such  expressions  of  appreciation  the  members  of 
the  various  committees  having  the  affairs  of  the 
Congress  in  charge  will  undoubtedly  feel  well  re- 
paid for  their  efforts. 


Sir  William  R-\msav,  the  famous  English  chem- 
ist, who  is  now  visiting  this  counlr>%  has  been  be- 
sieged by  scientists  from  all  parts  of  the  country. 
Naturally,  many  have  sought  to  obtain  his  views 
upon  radium  and  its  possibilities.  Some  of  the 
things  he  has  said  concerning  this  subject  are  in- 
teresting and  to  the  point.  In  relation  to  the  pos- 
sibilities of  radium  for  practical  purposes  he  is  (juotcd 
as  saying:  "It  is  a  far  cry  at  present  to  discuss 
the  use  of  radium  or  radium  salts,  for  illuminating 
or  heating  purposes.  I  do  not  suppose  there  is  one- 
tenth  of  an  ounce  of  radium  in  the  whole  world. 
If  you  can  imagine  getting  that  amount  of  radium 
together  it  would  supply  more  energy  than  250 
tons   of   dynamite.    Few   persons   who    talk    about 


radium  and  its  components  realize  the  great  scarcity 
of  the  raw  material  for  yielding  radium  nor  the  ex- 
ceedingly minute  particles  used  in  the  experiments 
that  have  astounded  the  world.  It  is  impossible  to 
say  where  the  future  supply  of  raw  material  is  to 
come  from.  I  believe  that  in  America,  carnotite  looks 
promising  as  a  basis  for  it.  Cleavite,  a  mineral  found 
in  Norway,  is  also  looked  upon  as  a  favorable  source 
of  supply."  That  there  is  no  more  than  one-tenth 
of  an  ounce  of  this  substance  in  existence  seems 
beyond  belief  at  first  thought.  But  when  we  re- 
member that  radium  is  manufactured  by  a  concen- 
tration and  crystallizing  process  and  that  it  is  only 
obtained  in  the  forni  of  salts  which  may  contain 
but  a  small  percentage  of  pure  radium  this  does 
not  seem  so  strange  after  all.  Tlie  amount  of 
radium  salts  even,  as  yet  manufactured,  is  very 
small.  He  further  said:  "There  are  various  the- 
ories to  account  for  the  evolution  of  the  heat  and 
other  strange  forms  of  radiation  from  helium  and 
its  allied  elements.  The  most  satisfactory  one  seems 
lo  be  that  some  of  the  atoms  in  the  substances  are 
disintegrating  and  thereby  liberating  stored  energj'. 
A  few  physicists  assume  that  the  energy  was  at  one 
lime  absorbed  from  some  external  source,  and  is 
now  given  off  again.  If  we  judge  by  the  rate  at 
which  gas  is  evolved  from  the  salts  of  radium,  it 
seems  probable  that  any  given  mass  of  it  would 
decay  and  completely  disappear  in  from  2,000  to 
2,500  years.  The  life  of  three  or  four  other  radio- 
active metals  is  very  much  longer.  My  own  re- 
search, which  is  not  yet  complete,  encourages  me 
to  think  that  the  'electronic'  theory  of  atoms  has 
a  career  of  usefulness  before  it.  Our  new  under- 
standing about  the  atom  may  lead  to  entirely  un- 
foreseen results." 


Rapidly  increasing  competition  between  electric 
and  steam  railways  has  caused  some  apprehension 
among  the  Brotherhoods  of  locomotive  engineers  and 
firemen.  The  Brotherhoods  are  beginning  to  ask 
what  their  fate  will  be  if  the  railroads  are  at  liberty 
Lo  follow  up  the  changes  in  motive  power  by  put- 
ting in  men  at  motormen's  wages  in  the  place  of 
high-paid  engineers.  They  look  on  the  movement  as 
involving  a  grave  problem  for  their  organization, 
and  conferences  between  the  management  ■  of  the 
lines  and  the  engineers  are  now  going  foiward. 
It  would  seem  on  the  face  of  it  that  the  roads  in 
changing  from  steam  to  electricity  have  changed 
from  a  system  of  high-priced  to  low-priced  labor, 
since  the  skill  of  the  ordinary  motorman  cannot  com- 
pare with  that  of  the  locomotive  engineer.  From 
present  indications  the  steam  roads  which  have 
adopted  electric  suburban  service  and  retained  steam 
on  the  longer  runs  will  have  to  adopt  a  wage  scale 
for  each,  and  to  the  extent  to  which  electricity  is 
used  the  locomotive  engineer  is  permanently  retired. 

Mr.  Warren  S.  Stone,  chief  of  the  Brotherhood  of 
Locomotive  Engineers,  had  some  interesting  things 
to  say  recently  concerning  the  increasing  use  of  elec- 
tricity as  a  motive  power  and  concerning  the  possi- 
bility of  its  supplanting  steam  in  long-distance  rail- 
roading. 

"So  far  as  suburban  traffic  is  concerned,"  said 
Mr.  Stone,  "electricity  as  the  motive  power  of  trains 
will  soon  be  here.  I  should  imagine  it  will  be  little 
more  than  a  question  of  a  few  months  before  most 
of  the  suburban  railroad  trains  will  be  moved  by 
electricity." 

"When  people  trust  their  lives  in  a  railroad  train, 
whether  the  motive  power  be  steam  or  electricity, 
they  are  entitled  to  have  a  man  in  control  of  the 
power  that  whirls  them  at  such  great  speed  through 
the  country  who  is  a  first-class  man  in  every  re- 
spect— in  brains,  in  vigor  and  in  responsibility  of 
character." 

This  is  a  fact  not  to  be  lost  sight  of.  ilen  upon 
whom  the  responsibility  rests  of  operating  a  train, 
whether  it  be  driven  by  steam  or  electricity,  should 
be  trained  by  long  experience  and  should  under- 
stand thoroughly  the  apparatus  under  their  control. 
Thanks  to  the  rigid  system  of  "weeding  out"  now 
in  vogue  upon  the  steam  roads,  a  man  can  never 
go  beyond  the  capacity  of  fireman  until  he  is  fitted 
for  the  more  responsible  position.  As  it  is  with 
the  locomotive  engineer  so  it  should  be  with  the 
motorman.  He  should  be  a  first-class  man  in  his 
particular  line,  and,  in  order  to  encourage  him  to 
spend  the  necessary  time  and  incur  the  necessary 
expense  to  become  such,  his  pay  should  be  equiv- 
alent to.  the  service  which  he  renders. 
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INTERNATIONAL  ELECTRICAL  CONGRESS. 


Opening  of  the  St.  Louis  Meeting 
of  1904. 

St.  Louis,  September  12. — In  many  respects  the 
International  Electrical  Congress  of  1904,  which  be- 
gan its  work  here  today,  is  a  remarkable  gathering. 
It  comprises  many  distinguished  men,  including  a 
number  from  abroad.  Great  Britain  and  Italy  re- 
sponded nobly  to  the  invitation  and  sent  notable 
delegations,  including  such  men  as  Ascoli,  Lom- 
bard!, Prof.  John  Perry,  Dr.  Glazebrook,  R. 
Kaye  Gray,  Colonel  Crompton  and  others.  Other 
foreign  nations  were  not  so  numerously  represented, 
but  are  nevertheless  represented  by  men  whose 
names  are  well  known  to  the  electrical  fraternity 
the  world  over.  The  United  States,  of  course,  con- 
tributes the  great  majority  of  the  members  of  the 
Congress,  and  to  particularize  here,  in  the  matter  of 
names,  would  be  invidious.  But  it  is  in  size  and 
the  magnitude  and  character  of  the  work  laid  out 
for  it  that  this  Congress  is  especially  unique.  In 
response  to  invitations  to  join  the  Congress  over 
2.100  acceptances  have  been  received,  over  1,600  from 
the  L'nited  States  and  nearly  500  from  other  countries. 
Of  these,  1,700  have  paid  the  fee  and  are  enrolled 
as  members  of  the  Congress.  These  are  notable 
figures.  JIany  who  are  known  to  be  coming  have 
not  yet  arrived,  but  the  number  attending  on  this  the 
first  day  is  large.  The  actual  number  registered  or 
a  close  approximation  of  the  total  number  in  attend- 
ance will  be  given  later. 

And  think  of  the  170  papers  from  well-known 
men,  promised  for  the  Congress!  Eighty-six  of 
these  were  received  in  advance  in  sufficient  time  to 
be  printed  before  the  opening  day.  All  the  papers, 
with  the  discussions  (there  is  a  stenographer  for 
each  of  the  eight  sections),  will  be  printed  in  the 
volumes  of  Transactions,  and  furnished  to  the  sub- 
scribing members  of  the  Congress.  An  invaluable 
mass  of  material,  relating  to  all  branches  of  the  art, 
will  be  thus  collected.  The  Western  Electrician  will 
.  give  its  readers  a  general  account  of  the  proceedings, 
many  of  the  papers  in  full  or  in  abstract,  and  a 
report  of  the  gist  of  the  more  important  discussions. 
The  Congress  assembled  this  morning  about  10 
o'clock  in  the  Music  Hall  of  the  Coliseum,  at  Thir- 
teenth and  Olive  Streets.  Perhaps  SOO  persons  were 
in  the  seats  when  the  proceedings  were  begun,  and 
more  came  in  later.  The  acoustic  properties  of  the 
hall  were  not  good,  and  there  was  some  trouble  in 
hearing  a  few  of  the  speakers.  On  the  platform 
were  Prof.  Elihu  Thomson ;  President  D.  R.  Francis 
of  the  Louisiana  Purchase  Exposition;  Prof.  M. 
Ascoli,  president  of  the  Associazione  Elettrotecnica 
Italiana ;  Mr.  R.  Kaye  Gray,  president  of  the  (Brit- 
ish) Institution  of  Electrical  Engineers;  Mr.  B.  J. 
Arnold,  president  of  the  American  Institute  of  Elec- 
trical Engineers;  Mr.  J.  W.  Lieb,  Jr.,  president- 
elect of  the  American  Institute  of  Electrical  Engi- 
neers; Prof.  John  Perry,  Col.  R.  E.  Crompton,  Dr. 
R.  T.  Glazebrook,  H.  E.  Harrison  and  others  of 
the  British  delegation ;  Prof.  L.  Lombard!  and  others 
of  the  Italian  deputation ;  H.  S.  Carhart,  A.  E.  Ken- 
nelly,  \V.  D.  Weaver,  C.  P.  Steinmetz,  Carl  Hering, 
Louis  Bell,  Louis  Duncan,  Dr.  F.  A.  C.  Perrine, 
ilajor  Samuel  Reber,  U.  S.  A.,  and  a  ■  number 
of  other  Americans  and  foreigners. 

Prof.  Elihu  Thomson,  president  of  the  committee 
of  organization  for  the  Congress,  called  the  assem- 
blage to  order  and  introduced  President  Francis  of 
the  St.  Louis  Exposition,  who  made  a  speech  of 
welcome.  Mr.  Francis  gave  his  hearers  sorne  idea 
of  the  scope  of  the  exposition  and  paid  a  compli- 
ment to  Prof.  W.  E.  (Joldsborough,  chief  of  the 
Department  of  Electricity,  whose  "very  intelligent 
efforts"  had  resulted  in  the  display  that  was  to  be 
seen  in  his  department 

Professor  Thomson  then  made  a  statement  for  the 
committee  of  organization,  referring  to  the  Inter- 
national Electrical  Congress  in  Chicago  in  1893,  and 
paying  a  warm  tribute  to  the  work  of  Dr.  Kennelly 
and  Mr.  W.  D.  Weaver  in  preparing  for  the  present 
Congress. 

ilajor  Reber  moved  that  the  president  appoint  a 
committee  of  three  to  effect  a  permanent  organi- 
zation. This  was  carried,  and  Major  Reber,  Pro- 
fessor Perry  and  Professor  Lombardi  were  named 
as  the  committeemen.  Professor  Carhart  moved  that 
another  committee  of  three  be  appointed  to  select 
honorary  officers.  This  was  likewise  carried,  and 
Professor  Carhart.  Mr.  Weaver  and  Carl  Hering 
were  named  on  this  committee.  Both  committees 
reported  subsequently,  and  their  reports  were  unani- 
mously adopted.  The  officers  of  the  committee  on 
organization  and  of  the  sections  were  made  officers 
of  the  Congress,  including  Elihu  Thomson  as  presi- 


dent and  Dr.  A.  E.  Kennelly  as  general  secretary. 
A  list  of  foreign  honorary  vice-presidents  and  hon- 
orary vice-chairmen  of  sections  was  also  read.  Both 
lists  of  names  are  given  in  the  more  detailed  ac- 
count of  the  opening  given  below.  The  names  of  the 
officers  were  received  with  applause,  particularly  that 
of  Professor  Thomson. 

Mr.  Gray — a  man  of  imposing  presence — made  the 
response  to  the  welcoming  speech  for  the  English- 
men. He  thought  that  never  in  the  world  was  such 
a  programme  laid  before  any  congress  of  any  nation. 
He  alluded  in  flattering  terms  to  the  work  of  Elihu 
Thomson  in  preparing  for  the  Congress,  and  spoke 
warmly  of  the  attachment  and  admiration  felt  by 
the  English  engineers  for  their  American  fellow- 
workers. 

Professor  Ascoli  spoke  for  the  Italians,  courteously 
using  the  English  language.  He  noted  the  excep- 
tional fact  that  so  considerable  a  number  of  Italian 
engineers  had  made  the  journey  to  the  United  States 
to  attend  the  Congress  and  referred  in  laudatory 
terms  to  the  hospitality  and  friendship  of  the  Ameri- 
cans. Mr.  Ascoli  has  a  manner  that  combines  dig- 
nity and  gentleness,  and  he  made  an  excellent  im- 
pression. 

Mr.  Guillebot  de  Nerville,  an  official  delegate  from 
France,  responded  for  France  and  the  other  nations 
not-previously  represented  among  the  speakers,  using 
the  French  language. 

Prof.  W.  E.  Goldsborough,  chief  of  the  Depart- 
ment of  Electricity  at  the  exposition,  extended  a 
welcome  on  behalf  of  the  electrical  men  of  St.  Louis. 
"We  have  worked  with  what  you  have  placed  in 
our  hands,"  he  said;  and  he  trusted  the  visit  would 
be   full   of  pleasure  and  profit. 

In  accepting  the  presidency  of  the  Congress,  Pro- 
fessor Thomson  made  an  address  that  was  happily 
brief,  but  clear  and  scholarly.  He  pointed  out  the 
difference  between  the  pursuit  of  scientific  knowd- 
edge  for  its  own  sake  and  for  use  in  engineering. 
However,  scientific  research  must  strive  always 
toward  the  ultimate  value  of  truth,  and  engineering 
must  be  scientific.  The  .speaker  closed  by  telling  his 
hearers  that  they  or  their  successors  should  be  pre- 
pared to  accept  the  fa.ct  of  an  electrical  universe. 
This  address  and  most  of  the  other  speeches  are 
given   in   full   in   the   detailed  account   that   follows. 

Secretary  Kennelly  said  that  there  was  a  branch 
postoffice.  Western  Union  and  PjDstal  telegraph  offices 
and  Bell  and  Kinloch  telephone  offices  in  the  Coli- 
seum for  the  benefit  of  members  of  the  Congress. 
The  American  Telephone  and  Telegraph  Company 
had  very  courteously  extended  the  free  use  of  its 
long-distance  telephone  lines  to  members  before  10 
a.  m.  and  after  6  p.  m.  on  each  day  of  the  Congress. 
After  some  other  announcements  the  opening  cere- 
monies were  concluded,  and  the  Congress  divided 
itself  into  eight  sections  for  the  reading  aiid  dis- 
cussion of  papers.  These  sections  all  held  their 
opening  meetings  in  various  parts  of  the  Coliseum 
Building.  W.   E.  K. 

[A  late  estimate  of  the  total  attendance  at  the 
Congress  places  the  figure  at  700.] 


Detailed  Account  of  the  Opening  of  the 
Congress. 

President  Fr-^ncis'  Welcoming  Speech. 

As  president  of  the  L'niversal  Exposition,  now  in 
progress  in  St.  Louis,  I  have  been  asked  to  e-xtend 
to  you  a  w-elcome  to  this  city.  I  appreciate  the  honor 
very  highly,  and  regret  that  my  engagements  are 
such  that  I  cannot  remain  \\'ith  you  during  your 
entire  session  of  today,  and,  in  fact,  during  all  of 
your  sessions  to  w^hich  I  might  be  granted  admission. 
The  character  of  this  International  Congress  is  such 
as  to  commend  it  not  only  to  the  greatest  consid- 
eration of  the  management  of  the  Universal  Ex- 
position, but  also  to  the  municipality  of  St  Louis, 
our  state  government,  and,  I  might  say,  the  national 
government  also ;  because  our  government  has  recog- 
nized this  congress,  as  have  the  governincnts  of 
many  foreign  countries,  by  appointing  delegates  to 
represent   it. 

This  L^niversal  E.xposition,  gentlemen,  is  a  very 
ambitious  scheme,  as  you  know.  Any  assembling 
of  the  best  products  of  the  human  race  in  any  spe- 
cial line  of  human  endeavor  is  ambitious ;  but  when 
an  undertaking  is  planned  to  comprise  the  assembling 
of  the  best  products  of  every  line  of  human  endeavor 
it  is  almost  colossal  in  its  proportions.  Wc  who 
have  been  engaged  in  this  movement  from  its  in- 
ception have  seen  it  grow  in  its  plan  and  scope,  from 
week  to  week,  and  from  day  to  day,  and  we  must 
confess  that  at  the  beginning  we  hardly  realized 
the  magnitude  of  the  work.  It  would  be  presuming 
upon  the  part  of  the  management  for  us  to  attempt 
'  to  prejudice  you  as  to  the  character  and  compre- 
hensiveness of  the  exhibits  that  have  been  assembled 
at  this  Exposition.  We  leave  it  to  you  to  pass 
judgment  yourselves  upon  the  Exposition  when  you 


have  given  as  much  time  to  the  inspection  of  the 
Exposition  as  your  engagements  will  permit.  I  think 
it  will  be  a  long  time,  in  this  country  at  least,  before 
another  universal  e.xposition  is  attempted.  There 
will,  of  course,  be  international  expositions  in  spe- 
cial lines,  and  the  line  wliich  you  represent  is  the  one 
in  which  there  is  likely  to  be  aHother  international 
exposition  before  a  great  many  more  years  have 
rolled  by.  The  great  advances  which  have  been 
made  in  the  science  to  which  you  have  given  alle- 
giance has  rendered  more  titan  interesting  any  as- 
sembling of  the  different  appliances  and  any  demon- 
stration of  the  different  inventions  and  discoveries 
that  have  been  made  by  the  members  of  this  con- 
gress or  by  the  members  of  the  allied  organizations. 
There  was  some  argument,  if  I  may  term  it  such, 
in  the  organization  of  this  Exposition  as  to  whether 
electricity  was  entitled  to  recognition  as  a  separate 
department.  There  was  a  claim  made  by  the  De- 
partment of  i\Iachinery  that  electrical  appliances, 
when  made  instruments  of  utility,  became  machinery 
and  consequently  belonged  in  the  Department  of  Ma- 
chinery, and  that  there  was  no  more  occasion  or 
necessity  for  a  department  of  electricity  than  for  a 
department  of  steam.  I  believe  that  those  of  you 
who  will  see  the  Department  of  Electricity  which 
has  been  installed  at  this  Exposition  will  admit  that 
the  action  of  the  administration  of  the  Exposition  in 
determining  that  electricity  should  not  only  be  a 
separate  department,  but  should  have  the  exclusive 
use  of  a  large  exhibit  palace,  was  a  wise  conclusion. 
It  would  be  presuming  on  my  part  to  attempt  to 
dwell  on  the  advances  that  have  been  made  in  electric- 
ity in  recent  years  in  addressing  such  an  audience  as 
this.  I  am  sure,  however,  that  you  will  pardon  the  pre- 
suinption  in  a  layman,  if  you  may  so  consider  it,  when 
he  expresses  the  opinion  that  the  development  in  this 
line  has  hardly  begun.  The  installation  in  the  elec- 
trical department  in  this  E.xposition  is,  in  the  judg- 
ment of  the  management,  superior  to  any  installation 
that  has  ever  been  given  in  any  exposition.  (Ap- 
plause.) It  is  the  result  of  the  very  faithful  and 
intelligent  efforts  of  the  chief  of  the  Department  of 
Electricity.  (Great  applause.)  In  so  comprehensive 
an  organization  as  a  universal  exposition  you  can 
readily  understand  that  there  must  be  a  number  of 
men  who  are  trusted  to  do  a  great  many  things  with- 
out consulting  any  higher  authority. 

The  organization  which  has  brought  about  this 
Exposition  has  been  in  existence  about  five  years. 
This  work  dates  back  five  years — dates  back  six 
years,  I  may  say,  from  the  inception  of  the  move- 
ment, but  the  first  three  years  of  that  time  were  de- 
voted to  promotion  w^ork,  so  that  the  organization 
of  the  company  proper  does  not  date  previous  to 
March,  1901.  For  three  years  previous  to  that  time 
there  were  some  of  us  in  this  city  who  were  agitat- 
ing the  question  of  the  celebration  of  a  great  event 
in  the  history  of  the  United  States.  That  took  shape 
■  in  the  form  of  an  exposition.  After  Congress  had 
recognized  this  celebration  by  appropriating  five  mil- 
lion dollars  to  aid  in  its  inauguration,  a  local  com- 
pany was  formed,  which  company  had  charge  of  the 
movement  from  that  time  forward.  In  organizing 
the  local  company  the  work  was  divided  into  four 
great  divisions — Division  of  Works.  Division  of  Ex- 
hibits. Division  of  Publicity  and  Promotion  or  Ex- 
ploitation, and  the  Division  of  Concessions  and  Ad- 
missions. The  Division  of  Exhibits  is  under  the 
control  of  a  director,  under  whom  are  15  chiefs 
of  departments.  We  congratulate  ourselves  on  the 
classification  of  these  exhibits.  You  gentlemen,  who 
are  readers  and  thinkers,  know  how  difficult  it  is 
to  make  a  comprehensive  classification,  and  a  w-orking 
classification,  that  will  include  all  of  the  products 
of  all  of  the  civilized  countries  on  the  globe.  One 
of  the  departments  of  that  Division  of  Exhibits — 
one  of  the  great  departments  of  that  classification — 
is  electricitj'. 

We  might  call  electricity  the  new  science.  The 
discoveries  that  are  being  made  in  it  from  day  to 
day  will  no  doubt  necessitate  another  classification  or 
sub-classification  before  another  exposition  is  held, 
whether  that  exposition  will  be  universal  or  an  in- 
ternational   exposition    of    electricity. 

The  wisdom  that  has  been  exercised  by  the  organ- 
izers of  this  congress  and  by  those  who  have  kept 
it  in  existence  from  year  to  j^ear  indicate  a  great 
breadth  of  view^  and  a  remarkable  foresight  in  re- 
gard to  the  development  of  electricity.  The  different 
branches  of  this  congress  all  demonstrate  how^  far- 
reaching  are  the  discoveries   in  electricity. 

St.  Louis  is  glad  to  be  made  the  scene  of  your 
congress.  The  E.xposition  management  feels  hon- 
ored that  the  time  and  place  of  your  meetin.g  should 
have  been  influenced  bj-  the  preparations  that  were 
made  by  the  exposition  for  the  purpose  of  bringing 
together  the  best  products  of  all  the  peoples  of  the 
world.  Permit  me  on  behalf  of  the  Exposition  man- 
agement, to  express  the  hope  that  your  deliberations 
may  come  fullv  up  to  your  expectations :  that  you 
may  visit  the  Exposition  exhibit  of  electricity :  that 
your  gathering  here  may  be  prolific  not  only  of 
pleasure  to  yourselves,  but  that  it  may  result  in  still 
further  advances  in  the  line  of  oroeress  which  you 
have  pursued  with  such  remarkable  vigor  and  success 
during  the  last  decade.  I  would  that  I  could  stay 
and  listen  to  the  remarks  that  I  understand  will  be 
made  hy  the  members  of  your  organization,  but  an 
engagement  for  an  hour  which  is  already  passed,  to 
open  a  congress  on  the  grounds  of  the  Exposition, 
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compels  me  to  take  my  departure.  I,  therefore,  will 
close  bv  again  thanking  you  for  meeting  in  St.  Louis, 
and  by  expressing  to  you  the  hope  that  you  may 
\isit  the  Exposition  as  often  as  your  engagements 
will  permit,  that  you  will  remain  with  us  as  long 
as  you  possibly  can.  and  that  when  you  return  to 
your  homes  the  recollection  of  this  Exposition  may 
induce  you  to  come  again  yourselves,  and  to  advise 
all  of  your  friends  to  yisit  us.  I  thank  you.  gentle- 
men.    (Applause.) 

Professor  Thomson's    Review    of    the  Work    of 
Org.\niz.\tiok. 

Elihu  Thomson :  We  will  now  proceed  to  the 
work  of  opening  the  Congress.  The  committee  on 
organization  substantially  finishes  its  work  on  this 
occasion.  It  is,  perhaps,  well  at  this  time  to  recall 
a  little  of  our  past  history.  The  four  hundred:  li 
anniversary  of  the  discovery  of  America  was  cele- 
brated in  1893  by  the  establishment  of  a  great  expo- 
sition. The  Chicago  International  Electrical  Con- 
gress, the  worl^  of  which  is  doubtless  familiar  to 
many  of  those  present  today,  was  the  first  great 
gathering  of  electrical  students  and  workers  held 
in  the  western  hemisphere.  A  little  over  100  years 
ago  the  then  youthful  but  ambitious  republic  of 
the  United  States  of  .America  acquired  from  France. 
by  the  expenditure  of  $15,000,000  purchase  money,  the 
possession  of  an  enormous  territory  extending  from 
the  shores  of  the  Gulf  of  Mexico,  west  of  the  Mis- 
sissippi River,  northward  and  westward  to  the  Pacific 
Coast.  The  northern  limit  was  undefined,  and  was 
settled  long  after  by  treaty  with  Great  Britain.  The 
tract  includes  every  variety  of  farm  land,  forest, 
semi-arid  and  arid  land.  Much  of  the  arid  land  is 
amenable  to  irrigation.  The  agricultural  and  inin- 
eral  wealth  is  beyond  estimation.  The  Louisiana 
purchase  must  be  regarded  as  an  event  not  less  im- 
portant than  any  other  in  the  history  of  this  great 
nation,  fitly  to  be  celebrated  after  100  years  by  a 
great  exposition,  showing  the  results  of  human  activ- 
ity and  progress  in  the  arts,  sciences  and  engineering 
—and,  1  might  add,  especially  in  electrical  sci- 
ence and  engineering — the  first  in  the  new  century 
just  begun. 

It  was  natural  that  an  international  electrical  con- 
gress should  have  been  deemed  desirable.  Accord- 
ingly, a  committee  of  organization  was  called  to- 
gether by  the  Exposition  authorities.  The  committee 
in  undertaking  the  work  realized  that  the  task  w'as 
not  a  light  one.  and  invoked  the  aid  of  the  American 
Institute  of  Electrical  Engineers  and  the  other  soci- 
eties which  have  affiliated  themselves  with  the  Con- 
gress. The  work  of  the  committee  of  organization 
is  completed  by  this  meeting,  and  the  choice  of 
permanent  ofiicers  is  now  in  your  hands.  I  cannot 
close  this  short  statement  without  a  warm  tribute 
to  the  work  of  the  secretary.  Dr.  Kcnnelly,  who  has 
given  time  and  effort  without  stint  to  every  phase 
of  the  development  of  the  Congress,  (.\pplause.) 
Neither  can  I  fail,  also,  to  remind  the  Congress  that 
the  diligence,  care  and  good  judgment  of  the  treas- 
urer, Mr.  Weaver,  of  the  Electrical  World,  have  been 
invaluable.  He  has  been  a  pillar  of  strength  at  all 
limes.  I  wish  also  to  express  our  deep  sense  of  the 
assistance  and  encouragement  arising  from  the  as- 
surances of  co-operation  received  from  the  various 
scientific  and  technical  bodies  which  are  represented 
here  today. 

I  now  have  the  pleasure  of  calling  upon  Mr.  R. 
Kaye  Gray,  president  of  the  Institution  of  Electrical 
Engineers  of  Great  Britain,  to  respond,  on  behalf 
of  the  British  Institution,  to  the  address  of  President 
Francis.     (Applause.) 

Response  from    Gray   of   England. 

Mr.  R.  K.  Gray;  We  have  all  heard  from  Presi- 
dent Francis  as  to  the  objects  of  this  great  exposi- 
tion. For  my  part,  I  may  perhaps  state  to  you  that 
we.  the  Institution  of  Electrical  Engineers  of  Great 
Britain,  felt  very  much  pleased  when  we  received  the 
invitation  to  go  to  St.  Louis  and  to  take  part  in  the 
Electrical  Congress.  This  pleasure  was  made  all  the 
greater  when  we  received  from  our  colleagues  on 
this  side  of  the  Atlantic,  the  American  Institute  of 
Electrical  Engineers,  a  cordial  invitation  to  come 
to  their  country,  and  an  assurance  from  them  that 
we  would  receive  a  hearty  welcome,  and  that  they 
would  charge  themselves  with  looking  after  our 
welfare    during   our   sojourn    in    your    country. 

There  is  another  pleasure  which  we  have  expe- 
rienced here  since  our  arrival,  and  that  is  that  we 
have  met  our  colleagues  from  Italy.  I  had  the 
extreme  pleasure  in  the  spring  of  last  year  to  visit 
with  our  Institution  the  North  of  Italy  and  to  see 
the  work  which  was  being  done  there-  I  met  my 
friend,  Professor  Ascoli,  whom  I  am  veiy  glad 
to  see  is  leading  the  Italian  contingent  which  has 
also  crossed  the  Atlantic  to  visit  your  shores  and 
has  also  received  the  hearty  welcome  which  you 
extended  to  us  all,  upon  the  occasion  of  our  trip 
to  Italy  last  spring. 

When  we  arrived  here  and  had  placed  in  our  hands 
the  programme  which  you  had  prepared  for  the 
Congress — I  think  that  never  in  this  world  has  such 
a  programme  been  laid  out  before,  I  won't  say  for 
an  electrical  congress,  but  I  will  go  further  and  say 
that  a  programme  such  as  this  has  never  been  before 
laid  out  for  any  congress  of  any  nature  whatever. 
which  is  at  all  a  special  one — we  were  still  further 
pleased  that  we  had  arranged  to  visit  your  shores  and 
take  part  in  the  Congress,  (.\pplause.)  Those  of 
us  who  have  at  various  times  during  our  career 
had  occasion  to  organize  meetings,  though  of  very 


much  smaller  proportions  than  this  Congress,  can 
very  well  appreciate  what  an  enormous  amount  of 
labor  has  been  expended  by  our  kind  friends  on  this 
side  to  organize  such  an  extensive  programme  as  is 
now  laid  before  us.  We  have  heard  from  President 
Francis,  and  we  have  heard  from  Prof.  Elihu  Thom- 
son how  much  Dr.  Keinielly  and  Mr.'  Weaver  have 
done;  but  I  think,  now  that  we  arc  here,  and  I  have 
command  of  the  platform,  you  will  allow  me  to  break 
through  that  veil  of  modesty  which  is  so  well  known 
in  Prof,  Elihu  Thomson  (applause)  and  to  give  him 
his  due  meed  of  praise.  I  can  see.  gentlemen,  by 
your  applause,  that  the  venture  I  have  made  has 
been  a  perfectly  justifiable  one.     (Applause.) 

I  do  not  know  that  I  should  occupy  your  time  any 
longer,  because  my  good  friend.  Professor  Ascoli.  is 
going  to  have  the  pleasure  of  addressing  you,  but 
before  taking  my  seat  I  wish  to  say,  in  the  name  of 
the  Institution  of  Electrical  Engineers  of  Great  Brit- 
ain, how  warmly  we  feel  toward  you  all  in  this 
country.  I  wish  to  say  what  great  admiration  w'e 
have  for  you.  I  cannot  speak  of  St.  Louis,  of  course, 
because  we  only  arrived  yesterday  afternoon;  but 
perhaps  before  this  Congress  closes  some  of  ns  will 
have  had  time  to  appreciate  the  result  of  the  work  of 
your  committee  of  organization.      (.Applause.) 

Response  from  Ascoli  of  Italy. 

Prof.  M.  Ascoli :  I  have  the  honor,  which  I  highly 
appreciate,  to  reply  in  behalf  of  the  Italian  delegates 
to  President  Francis,  to  Professor  Thomson  and 
President  Gray,  who  have  all  had  such  kind  words 
to  say  to  our  delegation  from  Italy.  It  is  really  an 
exceptional  fact  that  so  considerable  a  number  of 
Italian  engineers  should  join  in  a  visit  to  this  coun- 
try. I  think  it  is  the  first  time  that  such  a  large 
delegation  of  Italian  engineers  has  visited  the  United 
States.  We  have  already  had  a  splendid  proof  of 
the  great  hospitality  and  of  the  sentiments  of  friend- 
ship from  the  Americans  who  have  entertained  us  in 
the  last  few  days.  W^e  had  the  opportunity  of  seeing 
and  highly  appreciating  the  great  results  of  organiza- 
tion, which  is  a  special  characteristic  of  the  Ameri- 
can work.  AVe  heard  from  President  Francis  the 
history,  I  dare  say,  of  the  organization  of  the  Ex- 
position. We  had  from  President  Thomson  an  idea 
of  the  work  done  in  the  organization  of  this  Con- 
gress, and  we  are  sure  that  with  such  an  organiza- 
tion the  work  of  the  Congress  must  have  the  most 
important  results.  I  cannot  speak  in  the  English 
language  as  clearly  as  it  would  be  necessary  for  me 
to  do  to  express  the  sentiments  of  the  Italian  dele- 
gation for  our  American  brothers  oit  this  occasion. 
But  I  hope  to  interpret  the  sentiments  of  my  Italian 
colleagues  to  an  extent  sufficient  to  convey  to  you 
our  hearty  thanks  for  your  kind  welcome  and  our 
appreciation  of  the  hard  work  which  has  been  done 
in  the  organization  of  this  Congress,  and  especially 
to  Professor  Thomson,  Dr.  Kennelly  and  Mr.  Wea- 
ver. 

Chairman  Thomson :  We  are  happy  in  the  exam- 
ple set  by  our  British  and  Italian  colleagues,  and  in 
case  we  ever  hold  another  exhibition  and  congress, 
we  hope  their  example  may  be  followed  by  other 
nations.  We  hope  that  our  colleagues  in  France 
may  be  induced  to  send  equally  large  or  larger  dele- 
gations. There  are  other  countries,  too,  which  might 
easily  send  delegations  when  they  get  into  the  spirit 
cf  it.  You  know',  however,  the  traditional  unwilling- 
ness of  the  Frenchman  to  leave  his  home  and  fireside 
and  travel  in  foreign  lands ;  but  it  so  happens  that 
we  ha\'e  with  us  one  representative  of  the  great 
republic  of  France,  and  I  have  pleasure  in  calling 
upon  Mr.  Guillebot  de  -NerVille,  to  speak,  not  only 
on  behalf  of  France,  but  on  behalf  of  other  nations 
w-hich  may  be  represented  here  to  a  greater  or  less 
degree. 

M.  de  Nerville  then  addressed  the  meeting  in 
French,  and  expressed  his  pleasure  in  being  in  at- 
tendance on  the  Congress. 

Welcome  from  Professor  Goldsborough. 

Prof.  W.  E.  Goldsborough :  I  cannot  tell  you  with 
what  pleasure  I  welcome  you  to  St.  Louis,  on  behalf 
of  the  electrical  men  of  St.  Louis.  We  .feel  that  in 
coming  here  and  in  meeting  w'ith  us  you  have  brought 
to  ns  the  one  gift  which  we  have  prized  more  than 
all  else  in  connection  with  the  exposition.  It  is  not 
fair  to  say  that  the  exposition  management  is  in 
anywise  responsible  for  any  achievement  in  electrical 
engineering  which  you  may  find  at  the  exposition ; 
it  is  only  fair  for  me  to  say  that  an  international 
electrical  congress  which  has  been  directing  and 
working  to  a  far  greater  extent  possibly  than  any 
of  us  here  have  knowledge  of,  during  the  preceding 
months,  has  organized  and  placed  at  the  exposition 
a  demonstration  of  what  has  been  accomplished  in 
the  field  of  electrical  engineering,  which  is  a  physical 
embodiment  of  the  effort  of  the  Congress,  and  I 
say  of  the  Congress  advisedly ;  because  the  men,  the 
brains  and  the  muscle,  the  enthusiasm,  which  has 
gone  into  the  work  at  the  exposition,  has  come  from 
you.  In  Machinery  Hall  you  will  find  large  direct- 
connected  generating  sets  of  very  advanced  type, 
many  of  them  complete  installations,  and  in  the 
Palace  of  Electricity  small  apparatus,  apparatus  which 
hears  more  particularly  upon  the  scientific  and  phys- 
ical side  of  our  work.  On  the  exposition  grounds 
there  is  an  illumination  which  some  have  been  pleased 
to  say  is  a  very  beautiful  thing,  and  which  has  been 
brought  to  its  state  of  present  perfection,  as  regards 
its  conception,  by  Mr.  Henry  Rustin.  In  all  of 
these  things  we  have  worked  with  what  you  have 
placed  in  our  hands.  There  is  now  opening  here,  in 
this  Congress,  as  I  look  at  it,  the  work  which  will 


represent  the  mental  concept  of  what  has  been  placed 
on   the  exposition  grounds   in   its  physical   aspect. 

During  the  months  (hat  have  gone  by  it  has 
largely  been  the  knowledge  of  the  fact  that  you 
would  be  with  us  to  enjoy  the  electrical  features  of 
the  exposition  which  has  inspired  us  to  put  forth 
our  best  effort,  to  make  preparation  for  your  com- 
ing. I  want  to  say,  on  behalf  of  the  exposition 
management,  that  President  Francis,  Mr.  Skiff,  the 
director  of  exhibits,  and  Mr.  J.  E.  Smith,  chairman 
of  the  electricity  conmn'ttee,  have  given  me  such 
support  as  I  doubt  any  man  might  fairly  have  ex- 
pected to  receive  from  his  superior  officers ;  and 
anything  which  you  do  not  feel  that  you  can  take 
to  yourselves.  I  hope  you  will  credit  to  them,  as  be- 
tween you  lies  what  credit  there  is  for  what  has  been 
done. 

Naturally,  the  American  engineers  have  appreci- 
ated more  than  words  can  express  the  effort  that  has 
been  made  by  our  foreign  friends  to  meet  with  us 
and  make  our  meeting  here  a  truly  international  one 
in  the  broadest  possible  sense.  We  know  of  the 
measure  of  fatigue  they  have  had  to  withstand,  and 
how  much  they  have  been  inconvenienced  by  having 
to  focus  their  time  on  a  very  distant  city  without 
reference  to  their  own  convenience,  inasmuch  as  this 
Congress  was  organized  and  had  to  be  organized 
without  special  reference  to  the  desire  of  individuals. 
The  fact  that  they  are  here  in  such  large  number 
is  greatly  appreciated,  and  I  think  tells  the  story 
better  than  it  can  be  told  in  any  other  way  of  the 
fine  co-operative  spirit  which  has  animated  electrical 
workers  since  its  inception.  We  have  probably  a 
better  nomenclature,  we  probably  have  more  uni- 
form standards,  and  have  our  work  systematized 
for  making  it  of  accurate  record  and  for  passing 
it  between  men  of  different  tongues  than  has  any 
other  division  of  human  endeavor.  It  is  a  matter 
upon  which  w^e  must  congratulate  ourselves,  and 
I  am  quite  sure  as  the  result  of  your  work  here 
that  we  will  go  forward  during  the  next  decade 
much  better  equipped  than  the  electrical  fraternity 
has  ever  before  been  for  the  task  before  us.  I 
thank  you  very  much  for  the  opportunity  of  extend- 
ing to  you  a  welcome  on  the  part  of  the  electrical 
men  of  St.  Louis,  and  trust  your  visit  may  be  one 
of  pleasure  and  profit.     (Applause.) 

Organization  of  the  Congress. 

On  recommendation  of  the  committee,  headed  by 
Major  Reber,  these  officers  of  the  Congress  were 
elected : 

President — Elihu    Thomson. 

Secretary — Dr.  A.  K  Kennelly. 

Treasurer — W.   D.    Weaver. 

Vice-presidents — Bion  J.  .\rnold.  Prof.  H.  S.  'Car- 
hart.  Prof.  W.  E.  Goldsborough,  C.  F.  Scott,  Prof. 
S.  W.   Stratton. 

Section  A.  General  Theory. — Chairman,  Prof. 
Edward  L.  Nichols;  secretary.  Prof.  Howard  T. 
Barnes. 

Section  B.  General  Applications. — Chairman.  Prof. 
Charles  Proteus  Steinmetz ;  secretary.  Prof.  Samuel 
Sheldon. 

Section  C.  Electrochemistry. — Chairman,  Prof. 
Henry  S.  Carhart;  secretan'.  Carl  Hering. 

Section  D.  Power  Transmission. — Chairman, 
Charles  F.   Scott;  secretary.  Dr.  Louis  Bell. 

Section  E.  Electric  Light  and  Distribution. — 
Chairman,  John  W.  Lieb,  Jr. :  secretary,  Gano  S. 
Dunn. 

Section  F.  Transportation. — Chairman,  Dr.  Louis 
Dimcan ;   secretary,  A.   H.   Armstrong. 

Section  G.  Communication. — Chairman,  Francis 
W.  Jones ;  secretary,  Bancroft  Gherardi. 

Section  H.  Electrotherapeutics. — Chairman,  Dr. 
William  J.   Morton ;    secretary.   William  J.  Jenks. 

On  the  recommendation  of  Professor  Carhart's 
committee  the  following-named  gentlemen  from 
abroad  were  elected  as  vice-presidents  of  the  Con- 
gress: Professor  Ascoli,  Colonel  Crompton.  Dr. 
Glazebrook.  Gonzalez  Gray.  Lombardi,  Perry,  Poin- 
care.  For  the  honorary  chairmen  and  vice-chairmen 
of  the  sections  these  were  chosen ; 

Section :  Honorary  Chairmen.  'Vice-chairmen. 

Section  A Arrhenius  Lash-Miller 

Section  B Grassi.  Zipernowsky  Duddell  and  Weber 

Section  C Ostwald  Dennery 

Section  D Janet,  Maffezzini  Jona 

Section  E Otamendi  Newbery  and  Arizpe 

Section  F Ferstel.  Sandick  Latour 

Section  G Hesketh.  Harrison  Ferrie  and  Shields 

Section  H Bergonie  de  Nerville 

President  Elihu  Thomson's  Opening  Address. 

President  Thomson:  I  thank  the  gentlemen  of 
the  Congress  for  this  endorsement  of  what  has  gone 
before.  I  cannot  but  feel  that  in  electing  the  same 
officers  as  the  permanent  officers  of  the  Congress, 
without  objection,  without  even  a  suggestion  on  the 
part  of  anyone  of  a  change  in  these  officers  who  have 
served  on  the  committee  of  organization,  that  the 
work  of  the  committee  has  recei\'ed  your  endorse- 
ment. We  are  encouraged  by  that  result.  The 
duties  before  us  will  not  probably  be  so  arduous  as 
those  which  are  in  the  past.  It  is  usual  on  occa- 
sions of  this  kind  for  the  president-elect  to  make 
an  address.  I  have  a  few  thoughts  to  present,  and 
without  trying  your  patience  too  much  I  will  take 
this  occasion   to  give  them   to  you. 

The  main  object  of  the  Congress  will  have  been 
fulfilled  if  there  is  brought  out  in  its  papers  and 
discussions  the  best  thought  and  work  in  the  elec- 
trical field.  We  have  no  need  to  dwell  here  upon  the 
great  growth  which  has  taken  place  and  is  now 
going  on  in  electrical  science  and  engineering. 
True   it  is   that   equally   rapid   advancement  may  be 
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found  in  many  fields,  but  electricity  is  unique  in 
its  almost  universal  character.  Not  only  has  it 
already  made  great  revolutions  in  methods  of  light- 
ing, in  power  systems,  in  transportation,  in  communi- 
cation of  intelligence  and  in  many  other  fields  of 
engineering,  but  our  conceptions  of  the  nature  and 
workings  of  the  forces  in  the  universe,  even  the 
nature  of  matter  itself,  are  and  will  be  profoundly 
affected.  It  is  too  early  even  to  suggest  that  elec- 
tricity will  be  the  study  of  the  alchemist  of  the 
future. 

Research  in  pure  science  seldom  takes  account  of 
engineering  and  industrial  possibilities.  It  is  well 
that  it  is  so:  but  from  the  present  standpoint  the 
electric  arc  of  Da\y,  the  voltaic  couple,  the  magneto 
machine  of  Faraday,  the  electric  waves  of  Hertz,  as 
examples  merely  show  how  the  results  of  inquiry 
undertaken  for  its  own  sake  may  become  the  bases 
of  enormous  industrial  development.  It  is  fitting, 
therefore,  that  in  a  body  of  this  kind  science  and 
its  applications  should  be  united.  There  is.  how- 
ever, a  difference  between  the  work  of  the  pure 
science  investigator  and  that  of  the  engineer.  I 
regard  invention  as  creative  engineering.  The  dif- 
ference alluded  to  is  sometimes  lost  sight  of.  It 
louche=<  the  matter  of  responsibility  for  results.  It 
matters  not  very  mvch  whether  the  results  reached 
by  the  former  are  negative  or  positive,  whether  they 
indicate  success  or  failure  to  attain  expected  or 
unexpected  results.  Not  so  with  the  engineer.  If 
he  is  to  maintain  his  standing  his  results  must  be 
positive,  his  work  must  succeed  commercially,  in- 
dustrially and  financially.  Naturally  the  engineer 
receive?  or  should  receive  emoluments  in  accord- 
ance with  the  responsibility  incurred.  As  a  result 
the  pursuit  of  science  for  its  own  sake  may  suffer 
w-hen  the  scientific  investigator  takes  up  engineer- 
ing. Sometimes  it  is  engineering  that  suffers. 
(Laughter.)  It  is  a  sign  of  the  times  that  the 
value  of  research  is  becoming  so  well  recognized 
as  an  aid  to  engineering  that  our  large  industrial 
organizations  willingh^  support  research  work.  Nat- 
urally preference  is  given  to  such  new  work  as 
promises  immediate  benefit  to  the  industry.  The 
principle  is  gradually  becoming  to  be  recognized, 
however,  that  constant  additions  to  knowledge  of 
nature  are  in  themselves  valuable  and  likely  at  any 
time  to  open  up  new  channels  of  industry.  The 
little  streams  lead  to  the  rivers  and  few  rivers  are 
without  commercial  possibilities. 

The  ethical  value  of  the  study  of  science  and  its 
applications  is  inestimable.  By  it  and  through  it 
only  will  fallacious  systems  of  thought  and  in- 
equitable precedent  finally  lose  their  influence  and 
disappear  from  the  work.  Figuratively,  the  honest 
"cold  light  of  science"  is  a  fact.  The  firefly  exempli- 
fies the  actual,  physical  cold  light  of  the  future. 

The  future  of  science,  and  particularly  of  elec- 
trical science,  is  boundless.  The  chemist  must  pos- 
sibly accept  an  electrical  atom,  the  physicist  an  elec- 
trical inertia.  Since  the  ether  is  only  known  to 
possess  electromagnetic  properties,  whatever  that 
may  mean,  matter  and  all  immersed  therein  may  be 
electrical.  Prepare,  then,  to  accept  an  electrical 
universe.  "AVho  shall  bring  us  to  see  that  which 
may  be  after  us."     (Applause.) 


Chamber  of  Delegates. 

On  Monday  afternoon  the  Chamber  of  Delegates, 
composed  of  official  representatives  from  various 
countries,  held  a  meeting  and  effected  a  preliminary 
organization.  At  that  time  the  revised  list  of  foreign 
official  and  semi-official  representataives,  present  or 
on  the  way,  was  as  follows : 

Argentine   Republic — Dr.   Jorge   Newbery. 

Australian    Colonies — ^John   Hesketh,   Esq. 

Denmark  and  Sweden — Prof.  Svante  August  Ar- 
rhenius. 

Dominion  of  Canada — O.  Higman.  Esq. 

France — Poincare,  Guillebot  de  NerviUe,  Ferrie, 
Dennery. 

German}' — Litzrodt    (to    the    Congress). 

Great  Britain — Col.  R.  E.  Crompton,  Dr.  R.  T. 
Glazebrook,    Prof.    John    Perry. 

Hungary — Bela.  Vater. 

India — J.    C.    Shields,    Esq. 

Italy — Prof.  Moise  Ascoli,  Prof.  L.  Lombardi, 
A.  ilaffezzini. 

Spain — Miguel  Otamendi,  Antonio  Gonzales. 

Switzerland — Prof.    Ferdinand    Weber. 

The  chamber  organized  by  the  election  of  Elihu 
Thomson  as  president  and  Dr.  A.  E,  Kennelly  as 
secretary. 


Proceedings  in  the  Sections. 

After  the  adjournment  of  the  opening  session  of 
the  International  Electrical  Congress  the  different 
sections  met  in  their  respective  rooms,  organized, 
and  immediately  began  with  the  reading  of  the 
various  papers.  The  first  day's  sessions  were  some- 
what shortened  by  the  time  taken  in  opening  the 
general  congress.  Nevertheless  a  feeling  of  gen- 
eral activity-  prevailed  and  lively  discussions  were 
brought  forth  by  a  number  of  paoers.  In  several 
instances,  where  advance  copies  of  the  papers  had 
been  issued  to  the  members  of  the  Congress,  the 
actual  reading  of  the  paper  was  dispensed  with,  and 


discussion    on    the    subject    immediately    taken    up, 
which  resulted  in  a  considerable  saving  of  time. 

Section  A. — General  Theory. 

The  regular  officers  of  this  section,  Prof.  E.  L. 
Nichols  (chairman)  and  Prof.  H.  T.  Barnes  (secre- 
tar>-)    were  present. 

Dr.  A.  E.  Kennelly's  paper  on  ''Alternating-cur- 
rent Theory  of  Transmission  Speed  Over  Sub- 
marine Cables"  and  Professor  Barnes'  paper  on  the 
"Mechanical  Equivalent  of  Heat  Measured  by  Elec- 
trical Means"  were  read  in  full  and  brought,  forih 
considerable  discussion.  The  paper  on  "Theory  of 
Ionization  by  Collision'*  by  Prof.  J.  S.  Townsend 
and  "Spectra  of  Gases  at  High  Temperatures"  by 
Prof.  J.  Trowbridge  were  read  in  title  only  and  dis- 
cussed by  various  members. 

One  of  the  most  interesting  section  meetings  of 
the  whole  Congress  was  that  of  Section  A  on  Tues- 
day. Profs.  E.  L.  Nichols  and  Howard  T.  Barnes 
were  again  in  their  places  as  chairman  and  sec- 
retary, respectively.  The  general  subject  was  units 
— electric  and  magnetic.  All  the  papers  bore  on 
this  subject,  and  after  the  reading  of  the  papers 
there  was  a  joint  discussion  between  representatives 
of  the  Institution  of  Electrical  Engrneers  of  Great 
Britain  and  the  American  Institute  of  Electrical  Engi- 
neers.    Much  interest  was  manifested. 

The  first  feature  w-as  the  reading  of  a  paper  on 
"Systems  of  Electric  Units"  by  Prof.  M.  Ascoli, 
representing  the  Italian  electrical  engineers.  This 
was  read  in  English  by  the  author,  who  illustrated 
his  remarks  by  mathematical  demonstrations  on  the 
blackboard.  Then  followed  the  paper  of  Prof.  H.  S. 
Carhart  and  Prof.  G.'  W.  Patterson  on  the  "'Absolute 
Value  of  Electromotive  Force  of  Clark  and  Weston 
Cells."  Professor  Carhart  abstracted  the  pgper,  show- 
ing the  method  follow-ed  at  the  University  of  Michi- 
gan in  making  these  interesting  investigations,  and 
Professor  Patterson  followed  with  a  brief  mathe- 
matical demonstration  of  the  reasoning  employed 
in  determining  the  values. 

Dr.  Frank  A.  Wolff  of  the  National  Bureau  of 
Standards  at  Washington  then  read  a  part  of  his 
interesting  paper  on  "The  So-called  International 
Electric  Units."  He  reviewed  the  whole  subject  and 
show^ed  how  much  remains  to  be  done  in  determining 
a  definite  and  universal  system  of  electrical  units. 
Strictly  speaking,  no  two  countries  have  defined  the 
electrical  units  in  the  same  waj'.  This,  the  speaker 
thought,  may  in  part  be  traced  to  the  insufficiency  of 
the  Chicago  (1893)  definitions.  However,  the  vari- 
ations introduced  in  the  definitions  by  some  of  the 
governments  are  without  justification  and  in  viola- 
tion of  the  principles  laid  down  at  the  Chicago  Con- 
gress. To  enable  measurements  the  world  over  to 
be  expressed  in  terms  of  the  same  unit  is  a  result 
of  much  greater  importance  than  absolute  measure- 
ments, with  their  limited  accurac3^  In  the  definition 
of  the  concrete  standard  it  is  only  necessary  to  as- 
sume for  it  a  value  in  accordance  with  the  best 
absolute  measurements.  This  once  done,  with  a 
sufiicient  approximation,  the  definition  of  the  con- 
crete standard  need  not  be  modified.  Dr.  Wolff 
favored  the  primary  definition  of  the  volt  rather  than 
the   primary   definition   of  the   ampere. 

In  standard  cells  to  determine  the  electromotive 
force  the  Weston  cell  has  marked  advantages  over 
the  Clark  cell,  Dr.  Wolff  said.  Magnetic  units 
should  be  defined  in  terms  of  the  fundamental  inter- 
nation^il  electrical  units — the  ohm,  volt  and  ampere. 
For  years  an  error  of  one  part  in  2,000  will  probably 
be  the  nearest  approach  to  absolute  accuracy  that  can 
be  obtained  in  the  standard  cell. 

Dr.  R.  T.  Glazebrook,  F.  R.  S.,  of  the  National 
Physical  Laboratory  of  England,  opened  the  discus- 
sion. The  proposals  before  the  section,  he  said,  were 
somewhat  vague  in  character.  He  and  his  official 
colleagues  from  Great  Britain  were  only  authorized 
to  adhere  personally  to  any  decision  arrived  at  by 
the  Chamber  of  Delegates  and  could  not  bind  His 
Majesty's  government.  So  far  as  his  government 
was  concerned,  any  action  taken  by  the  Congress 
must  be  ofiiciaily  ratified  to  become  binding  upon  it. 
He  explained  the  Board  of  Trade  definitions  of  the 
ohm,  the  volt  and  the  ampere.  These  definitions  are 
based  on  the  c.  g.  s.  system  as  fundamental.  But 
it  was  necessary,  legally,  to  have  concrete  standards. 
Therefore  certain  wire  coils  of  platinum-silver, 
measured  by  the  speaker,  a  certain  ampere-balance 
and  a  certain  multicellular  voltmeter  of  a  special  type 
constructed  under  the  supervision  of  Lord  Kelvin, 
were  in  existence.  These  three  instruments  are  the 
standards  recognized  by  law  in  England. 

Speaking  of  standard  cells,  Dr.  Glazebrook  said 
that  for  practical  purposes  the  Weston  cell  is  supe- 
rior to  the  Clark  cell.  But  it  is  a  serious  matter  to 
change  a  legal  unit.  It  would  be  necessary  to  have 
very  exact  specifications  of  the  Weston  cell.  In  his 
own  laboratory  the  speaker  had  arrived  at  the  same 
results  as  had  Professor  Carhart.  The  chief  sinner 
in  the  cells  is  the  mercurous  sulphate.  But  he  had 
succeeded  in  obtaining  practically  pure  mercurous 
sulphate  by  three  distinct  methods.  What  is  the 
electromotive  force  of  the.  Weston  cell?  It  is  not 
exactly  known.  He  did  not  favor  making  the  actual 
change  from  the  Clark  to  the  Weston  cell  now.  But 
in  the  future  such  a  change  should  be  made.  Dr. 
Glazebrook  quoted  the  recent  report  of  a  committee 
of  the  British  Association,  of  which  Lord  Rayleigh 
was  chairman  and  he  secretary,  to,  this  effect:  "The 
committee  is  not-  prepared  at  present  to  displace  the 
Clark  cell,  and  prefers  to  wait  for  the  conclusion 
of   the   experiments   at   the   National    Physical    Lab- 


oratory, and  with  the  new  balance,  before  coming 
to  a  decision  as  to  the  value  to  be  assigned  to  the 
electromotive  force  of  the  saturated  cadmium  cell." 

As  to  whether  the  volt  or  the  ampere  should  be 
primarily  defined,  the  speaker  recognized  a  question 
of  great  difliculty.  For  fundamental  definitions  it  is 
best  to  go  back  to  simple  facts.  He  doubted  if  it 
^v■ere  wise  to  replace  the  ampere  by  the  volt  in  funda- 
mental definition  at  present.  The  practical  advan- 
tages following  the  change  are  not  so  great  as  to 
make  it  necessary.  Dr.  Glazebrook  closed  his  talk 
by  expressing  high  appreciation  of  the  Carhart-Pat- 
terson  and  Wolff  papers. 

Dr,  A.  G.  Webster  of  Clark  University,  Worcester, 
Mass.,  and  president  of  the  American  Physical  So- 
ciety, was  next  on  his  feet.  These  proposed  stand- 
ards, he  said,  differ  by  less  than  one  part  in  1,000. 
Very  few  engineering  measurements  are  so  accurate. 
Three  definitions  of  material  quantities  are  better  as 
standards  than  three  instruments.  We  cannot  ex- 
pect any  appreciable  betterment  01  the  meter.  But 
electrical  units  are  quite  different.  All  of  them  are 
derived  units.  British  conservatism  is  best  for  the 
present.  The  only  laws  that  are  fixed  are  those  of 
Nature.  Let  us  depend  on  these  and  on  ideal  defini- 
tions. 

Professor  Carhart  said  that  it  was  the  province 
of  the  Congress  not  to  make  laws  but  to  make  rec- 
ommendations. It  is  useful  to  discuss  these  ques- 
tions, as  greater  uniformity  should  result.  He  be- 
lieved the  difficulties  in  the  use  of  the  Weston  nor- 
mal cell  had  been  removed.  The  measurement  of  the 
absolute  electromotive  force  of  this  cell  is  in  progress. 
As  to  fundamental  volt  or  ampere,  he  thought  the 
volt  should  be  first.  The  practical  method  of  meas- 
uring current  is  by  a  potentiometer  and  a  standard 
resistance. 

H.  E.  Harrison  of  the  British  delegation  said  that 
little  practical  difficulty  had  arisen  from  the  use 
of  c.  g.  s  units  in  England.  If  these  units  had  been 
named,  the  names  would  hav€  come  into  use.  but 
practical  men  got  along  very  well  without  them. 
Not  one  practical  electrical  man  in  a  hundred  in 
England  could  tell  what  a  gauss  was  or  a  maxwell 
was  if  he  were  asked.  The  speaker  advocated  names 
for   the   magnetic   units. 

Dr.  A.  E.  Kennelly  of  Har\-ard  noted  that  in  this 
country  the  Clark  cell  is  legalized  as  1.434  volts. 
However,  a  close  approximation  is  1.433  volts  at 
standard  temperature.  Roughly,  we  are  out  i  part 
in  1,000,  or  one-tenth  of  one  per  cent.  It  is  a  mat- 
ter of  importance  that  there  should  be  such  a  dis- 
crepancy between  our  best  knowledge  and  our  prac- 
tical work.  One  part  in  1,000  is  not  negligible  in 
voltmeters,  because  one-tenth  of  a  volt  has  an  ap- 
preciable effect  on  the  life  of  an  incandescent  lamp, 
on  which  contracts  are  based.  One  proposal  is  to 
substitute  the  Weston  or  cadmium  cell  for  the  Clark 
cell,  and  thus  wipe  out  the  discrepancy.  If  this 
cannot  be  done,  the  next  best  thing  is  to  change  the 
value  of  1-434  to  1.433  '"  the  law.  In  pow-er  meas- 
urements the  existing  error  becomes  one-fifth  of  one 
per  cent.  Whether  the  volt  standard  should  take 
the  place  of  the  ampere  standard  \s  a  serious  ques- 
tion. Personally,  the  speaker  favored  two  concrete 
standards,  but  opinions  differ,  and  the  nations  should 
arrive  at  a  modus  vivendi.  As  to  general  units,  bet- 
ter let  well  enough  alone.  Rational  units  are  pref- 
erable to  irrational  units,  of  course,  but  it  is  now 
impracticable  to  make  a  sweeping  change.  It  is  too 
late  for  general  use  of  the  c.  g.  s.  basis.  The  pres- 
ent system  is  good  enough  for  practical  purposes. 
But  it  is  an  artificial  system  and  terribly  hampers 
electrical  study.  It  is  difficult  to  carry  on  long 
processes  of  reasoning  in  the  practical  system.  Dr. 
Kennelly  made  a  plea  for  names  for  the  units  of 
the  c.  g.  s.  system,  so  that  all  investigators  could 
work  in  that  system  and  talk  in  it.  The  same  argu- 
ment applies  to  the  magnetic  units. 

Prof.  John  Perry,  F.  R.  S.,  like  Dr.  (glazebrook, 
one  of  the  official  delegates  from  Great  Britain,  made 
a  short  but  characteristic  speech.  He  w'as  in  favor 
of  basing  everything  on  the  c.  g.  s.  system,  but  there 
was  such  a  thing  as  being  too  logical ;  a  number  of 
people  in  the  United  States  are  too  logical.  The  volt, 
the  ampere,  the  ohm  and  the  henry  are  exceedingly 
convenient.  But  do  not  let  us  multiply  them  ;  they 
are  for  convenience  only.  Are  names  necessary  for 
the  c.  g.  s.  units?  Would  anybody  remember  them? 
The  speaker  expressed  himself  as  in  perfect  agree- 
ment with  Dr.  Glazebrook  and  Professor  Webster. 

Dr.  Wolff  hoped  the  Congress  would  take  some 
action  to  be  referred  to  the  various  governments. 
Practical  standards  are  what  are  needed. 

Professor  Carhart  failed  to  see  any  essential  dif- 
ference between  the  laws  of  the  United  States  and 
Great  Britain  relating  to  electrical  .standards.  The 
definitions  are  practically  the  same. 

As  an  interesting  contribution  to  the  discussion  Dr. 
Glazebrook  presented  a  note  on  the  electromotive 
force  of  a  Clark  cell  by  A.  P.  Trotter  of  London. 
Mr.  Trotter  says:  ''A  determination  of  the  electro- 
motive force  of  the  Clark  cell  (Wolff's  large  pat- 
tern), in  terms  of  the  ampere  and  ohm.  has  been 
made  recently  at  the  Board  of  Trade  Electrical 
Standards  Laboratory.  The  ampere,  as  measured  by 
the  standard  ampere  balance  of  the  Board  of  Trade, 
was  passed  w-ith  suitable  precautions  through  a  man- 
ganin  coil  having  a  resistance  of  1.43436  ohms  at  15* 
C.  and  the  difference  of  potential  between  the  ends 
of  this  coil  was  compared  with  that  of  the  Clark 
cell  upon  a  low-resistance  potentiometer.  After  nec- 
essary correction,  the  electromotive  force  of  the 
Clark  cell   was   found   to  be   1.4329  volts   at   15'    C 
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llie  temperature  of  the  Clark  cell  was  read  by  a 
tliermometer  in  an  oil  bath  in  which  the  cell  was 
placed,  estimating  to  0.01°  C.  The  cell  had  been 
kept  for  several  niuntlis  in  a  constant-temperature 
room  and  had  not  varied  in  temperature  by  more 
than  0.05°   C.  for  48  hours  before  the  comparisons.' 

Clayton  H.  Sharp  of  New  York,  speaking  of  the 
\ariation  between  the  true  and  legal  value  of  the 
Clark  cell,  said  that  no  companies  maintained  their 
voltage  to  within  one-tenth  of  one  per  cent.,  but 
there  were  companies  that  maintained  their  volt- 
meters within  that  limit.  What  is  a  volt?  The  law 
savs  the  standard  is  the  Clark  cell,  which  has  1.434 
vo'lts.  but  the  speaker  did  not  like  to  accept  this 
and  promulgate  it  in  his  testing  work,  for  he  kriew 
it  wasn't  so.  He  thought  it  would  be  a  distinct 
advance  in  electrical  engineering  if  the  silver  volta- 
meter were  abolished.  Set  up  the  standard  ohm, 
which  is  not  attacked,  and  a  standard  cell,  pref- 
erably a  Weston  cell. 

Professor  Patterson  said  he  would  vote  for  the 
standard  cell  rather  than  the  silver  voltameter. 

W.  Duddell  of  the  British  delegation  said  that 
secondarv  standards,  absolutely  reproducible,  are 
needed.  Third,  or  tertiary,  standards,  that  can  be 
carried  about,  are  next  below  in  the  scale.  These 
need  not,  and  indeed,  cannot,  be  so  accurate  as  the 
secondarv  standards.  The  cell  may  well  be  the 
teriiar>'  "standard,  as  it  is  convenient.  The  speaker 
favored  the  c.  g.  s.  system  for  magnetic  units,  but 
did  not  favor  names  for  them  or  Dr.  Kennelly's 
proposed  prefixes  for  absolute  units. 

The  hour  for  adjournment  passed  unnoticed  in  this 
interesting  discussion,  and  after  Professor  Nichols 
had  twice  called  attention  to  the  fact,  the  section  ad- 
journed until  Thursday  morning. 

Section  B. — General  Applicvtions. 

Prof.  C.  P.  Steiumetz  promptly  opened  the  ses- 
sion, the  first  paper  being  that  of  Mr.  W.  M.  Mor- 
dey  on  "Eddies  and  Hysteresis  in  Iron."  In  the 
absence  of  the  author  the  paper  w^as  read  by  the  sec- 
retary. Dr.  Samuel  Sheldon.  Mr.  Steinmetz  made 
a  few  general  remarks  on  the  conclusion  drawn  and 
announced  the  next  paper  on  "Magnetic  Viscosity" 
bv  Mr.  Jouaust,  which  was  read  liy  Mr.  Slichter. 
The  discussion  on  these  two  papers  was  opened  by 
Prof.  H.  J.  Ryan  of  Cornell,  who  pointed  out  the 
importance  of  wave-form  on  hysteresis.  Mr.  A.  H. 
Ford,  Dr.  C.  H.  Sharp  and  others  followed  in  the 
discussion,  after  which  Dr.  Sharp  presented  his  paper 
on  "The  Equipment  of  a  Commercial  Testing  Labor- 
atory." Mr.  B.  A.  Behrend's  paper  on  "The  Testing 
of  Alternating-current  Generator.s"  followed  and 
was  discussed  by  Messrs.  Waters,  Rushmore  and 
others.  The  last  paper  presented  was  that  of  Mr. 
Nodon  on  "Rectifiers,"  upon  which  Mr.  Steinmetz 
and  Mr.  Duddell  made  some  comments,  after  which 
adjournment  took  place. 

SixTioN  C. — Electrochemistry. 

Prof.  H.  S.  Carhart  presided,  with  Carl  Tiering  as 
secretary.  In  the  absence  of  the  author,  Prof. 
T.  W.  Richards  of  Harvard,  Prof.  Patterson  read 
the  paper  on  "Relation  of  the  Theory  of  Compressi- 
ble Atoms  to  Chemistry,"  which  was  discussed  by 
Messrs.  Carhart,  Patterson  and  others,  after  which 
adjournment  till  9:.?o  a.  m.  Tuesday  followed. 

On   Tuesday  J.    Sigfried   Edstrom   read   his   paper 
'  on    "Electrica'l    Extraction    of    Nitrogen     from     the 
Air."      Several    other    papers    were    read,    to    which 
reference  will  be  made  later. 

Section-  D. — Electric-power  Tr.\nsmission. 

.'\s  chairman  of  this  section  Charles  F.  Scott 
addressed  the  members,  reviewing  briefly  the  devel- 
opment of  electric-power  transmission  during  the 
last  10  years,  and  commenting  on  its  present  status 
and  its  future  possibilities.  The  paper  by  E,  Big- 
nami  on  "Electrical  Transmission  Plants  in  Switzer- 
land" was  also  read.  A  spirited  discussion  and 
many  comments  followed  Mr.  Scott's  address  and 
the  paper. 

Chairm.an  Scott  opened  Tuesday's  session,  wduch 
was  well  attended.  The  nature  of  all  the  papers 
presented  was  along  the  line  of  high-tension  work. 
Prof.  H.  B.  Smith  read  his  paper  on  "High-voltage 
Transformers,"  in  which  he  gave  a  description  of  a 
500,oco-volt  transformer  built  for  experimental  pur- 
poses at  Worcester  Polytechnic  Institute.  J.  S.  Peck 
read  a  paper  on  "The  High-tension  Transformer  in 
Long-distance  Transmission."  emphasizing  the  tend- 
ency of  higher  voltages  and  larger  units  which  now 
prevailed.  Dr.  F.  A.  C.  Perrinc  gave  a  very  com- 
plete resume  of  "American  Practice  in  High-tension 
Line  Construction  and  Operation,"  which  appealed 
very  much  to  the  foreign  delegates  and  gave  them  a 
clear  picture  of  the  status  in  this  country.  F.  G. 
Bauiu  read  a  paper  on  "Ijsng-dislance  Transmission 
and  Control,"  in  which  he  described  the  Bay  Counties 
system  and  the  iuethods  which  had  been  employed 
to  obtain  simplicity  and  greater  reliability.  The 
system  includes  about  400  miles  of  transmission  lines 
and  many  stations  can  be  operated  from  more  than 
one  line.  The  speaker  considered  the  disturbing 
influence  of  large  currents  a  greater  objection  than 
those  of  high  voltage,  and  added  that  he  would 
rather  operate  a  50.coo-volt  line  than  one  at  20.000, 
owing  to  the  smaller  current  in  the  higher-voltage 
line.  A  general  discussion  followed  the  papers,  after 
which  adjournment  until  Thursday  took  place. 

Section  E. — Electric  Light  and  Distribution. 
The  chairman  of  this  section  was  J.  W.  Lieb,  Jr, 
and   the   secretary   Gano   S,   Dunn.     On   Monday   a 


paper  by  .\rtliur  Wright  (read  by  Mr.  Dick)  on 
"Recent  Improvements  in  Electrolytic  Meters"  was 
presented.  W.  C.  L.  Eglin  read  his  paper  on  "Ro- 
tary Converters  and  Motor  Generators,"  and  George 
N.  'Eastman  of  Chicago  presented  his  on  "Protection 
and  Control  of  Large  High-tension  Alternating-cur- 
rent Distribution  Systems."  Robert  Hammond  of 
London.  Mr.  Dick,  L.  A.  Ferguson  of  Chicago  and 
others  took  part  in  the  discussion. 

Tuesday's  session  saw  the  reading  of  four  papers — 
Philip  Torchio  on  "Distributing  Systems,"  Dr.  G. 
Stern  ■  on  "The  Superiority  of  the  Alternating  Cur- 
rent for  Distribution  in  Large  Cities,"  Alex  Dow 
on  "The  Conlinuoiis-current  Distributing  Systems 
of  .-\nierican  Cities,"  and  L.  A.  Ferguson  on  "Un- 
derground Discussion."  Colonel  Crompton  of  Lon- 
don, R.  Hammond  of  London,  Mr.  Tait,  Arthur 
Williaius  of  New  York,  Mr.  Eglin  and  others  took 
part  in  the  discussion. 

Section  F. — Electric  Transportation. 

Dr.  Louis  Duncan  of  Boston  was  chairman  of  this 
section  and  A.  H.  Armstrong  secretary.  On  the 
opening  day  two  papers  were  read — one  by  Philip 
Dawson  on  "Electrification  of  British  Railways"  and 
the  other  by  J.  B.  Entz  on  "The  Storage  Battery 
in  Electric-railway  Service."  The  discussion  was 
led  by  Frank  J.  Sprague  and  H.  Ward  Leonard. 

Section  B  (General  Applications)  and  Section  F 
(Electric  Transportation)  held  a  joint  meeting  on 
Tuesday  morning,  the  general  topic  for  discussion 
being  that  of  "Alternating-current  Traction."  A 
fair  attendance  marked  the  session,  which  was  pre- 
sided over  jointly  by  Prof.  C.  P.  Steinmetz  and  Dr. 
L.  Duncan. 

The  first  paper  presented  was  that  of  B.  J.  Arnold 
on  "Early  Work  in  Alternating-current  Electric 
Railways."  The  author  briefly  reviewed  the  work 
that  had  been  done  during  the  early  years  and  then 
gave  a  detailed  description  of  the  single-phase  sys- 
tem devised  by  himself.  The  system,  which  involves 
the  use  of  compressed  air,  is  a  very  ingenious  one, 
as  readers  of  the  Western  Electrician  are  aware,  and 
was  described  very  clearly  with  the  use  of  drawings 
by  the  author. 

C.  P.  Steinmetz  followed  with  a  paper  on  "Alter- 
nating-current Motors,"  giving  a  detailed  classifica- 
tion of  the  various  types  of  motors  and  an  outline 
of  the  different  characteristics  of  the  various  types. 
Max  Deri's  paper  on  "Single-phase  Motors"  was  ab- 
stracted by  Mr.  Slichter.  Following  this  Mr.  Latour 
read  a  paper  on  "Commutation  of  Direct  and  Alter- 
nating-current Machines,"  and  Mr.  Steinmetz  ab- 
stracted Mr.  Bragstadt's  "Theory  and  Operation  of 
Repulsion  Motors."  In  commenting  on  this  paper 
Mr.  Steinmetz  remarked  that  the  author,  after  hav- 
ing used  complex  quantities  in  his  deductions  and 
calculations  had  finally  gone  back  to  the  graphic 
system,  quite  the  reverse  of  most  of  the  modern 
writers. 

The  paper  by  Ernst  Danielson  on  the  "Theory  of 
the  Compensated  Railway  Motor,"  was  read  by  title 
only,  owing  to  its  mathematical  nature :  likewise 
the  paper  by  Prof.  Niethammer,  entitled  "Alternating 
versus  Direct-current  Traction." 

The  last  paper  of  the  morning  was  that  on  "Sin- 
gle-phase Railway  Transmission  and  Distribution," 
read  and  commented  upon  by  the  author,  P.  M.  Lin- 
coln. He  pointed  out  very  carefully  the  various 
points  to  be  considered  and  gave  a  summary  of  the 
vital  points  of  the  system. 

A  general  discussion  immediately  followed  the 
reading  of  the  papers.  H.  S.  Stott  commented  on 
Mr.  Lincoln's  paper,  favoring  a  three-phase  system 
instead  of  a  single-phase,  as  it  compared  more  favor- 
ably in  the  matter  of  reducing  strains  like  a  triple- 
expansion  engine  compared  to  a  single-cylinder  type. 
He  also  remarked  that  the  three-phase  system  could 
be  operated  on  two  transformers  in  case  of  a  break- 
down of  one  of  the  transformers,  making  the  service 
more  reliable  thereby. 

Mr.  Lamme  pointed  out  the  difficulty  which  many 
engineers  encountered  in  a  clear  understanding  of 
the  diff'ercnt  types  of  alternating-current  motors,  and 
that  a  single-phase  commutator-type  of  motor  can 
have  a-  larger  air-gap  than  an  induction  motor  oper- 
ating with  the  same  power  factor.  The  induction 
motor  has  a  low-starting  torque  at  low-power  factor 
and  a  comparatively  large  current  due  to  the  closed 
secondary,  but  in  the  commutator  type  the  value  of 
current  represents  torque  regardless  of  power  factor, 
since  both  wattless  and  energy  components  of 
current  act  to  produce  torque. 

C.  P.  Steinmetz  made  a  few  general  remarks  as 
to  the  relative  advantages  of  single  and  polyphase 
systems  for  railway  work.  Except  as  outlined  in 
Mr.  .Arnold's  paper,  he  said,  the  single-phase  in- 
duction motor  is  entirely  out  of  the  question  for 
such  service.  The  single-phase  commuter  motor 
gives  a  far  better  torque  efficiency  than  the  induction 
motor;  in  f.act,  it  approaches  the  direct-current  series 
motor  in  that  characteristic.  He  did  not  consider 
the  single-cylinder  steam  engine  inferior  to  the  mul- 
ticylinder,  as  suggested  by  H.  S.  Stott.  Regarding 
systems  of  distribution,  the  speaker  considered  poly- 
phase to  be  in  more  general  use  in  this  country  than 
abroad.  The  polyphase  system  has  a  decided  advan- 
tage in  stationary  motor  work.  On  the  other  hand, 
the  single-phase  system  is  more  simple  and  reliable 
and  not  as  complicated  in  the  switching  devices,  and 
had  it  not  been  for  the  motors  it  is  doubtful  whether 
the  system  would  have  advanced  to  its  present  state. 
For  alternating-current  railway  work  the  single- 
phase  system  is  most  -desirable.     Two-phase  systems 


can  be  cut  up  so  as  to  feed  in  two  directions,  but 
in  all  cases  reliability  is  the  first  consideration. 
AVhile  single-phase  generators  cannot  be  built  as 
small  and  efficient  as  polyphase  generators  of  the 
same  capacity,  the  simplicity  of  the  former  will 
greatly  overbalance  such  an  advantage. 

A.  H.  Armstrong  laid  special  emphasis  upon  the 
fact  that  the  commercial  aspect  and  present  existing 
systems  must  be  taken  into  consideration. 

Mr.  Stott  thought  that  a  table  with  three  legs 
w^ould  stand  better  than  one  with  two,  to  which 
Mr.  Steinmetz  added  that  this  was  not  a  question 
of  statics  but  of  dynamics,  and  that  a  bicycle  could 
go  faster  than  a  tricycle. 

H.  Ward  Leonard  briefly  outlined  his  system  of 
alternating-current  traction  in  wdiich  a  constant-speed 
alternating-current  motor  operated  a  variable-volt- 
age direct-current  generator,  all  mounted  on  a  loco- 
motive truck.  Direct-current  motors  supplied  with 
power  from  the  variable-voltage  generator  furnished 
the  motive  power.  The  speaker  thought  that  the 
Arnold  system  loses  simplicity  and  that  the  recipro- 
cating parts  in  it  are  a  disadvantage,  both  of  which 
objections  were  overcome  in  his  system.  Further- 
more, the  insulation  of  high-voltage  parts  can  be 
more  safely  effected,  which  adds  greatly  to  the 
element  of   safety. 

Mr.  Waters  thought  that  the  question  of  graphic 
versus  vector  methods  depends  to  a  great  extent  upon 
the  designer. 

Mr.  Steinmetz  remarked  that  the  existence  of  so 
large  a  number  of  polyphase  plants  has  somewhat 
retarded  the  progress  of  single-phase  railway  work. 
No  company  is  willing  to  discard  an  existing  sys- 
tem unless  absolutely  necessary.  The  electrification 
of  steam  roads,  which  had  been  talked  about  exten- 
sively five  and  10  years  ago,  has  made  very  slow 
progress.  Instead  of  that  the  paralleling  of  steam 
roads  by  electric  systems  has  been  the  most  impor- 
tant feature,  since  in  the  latter  case  the  electric  road 
is  apt  to  reach  people  more  directly  and  give  more 
frequent  service.  The  direct-current  series-wound 
motor  has  been  brought  to  almost  the  highest  state 
of  perfection,  and  the  next  and  most  desired  step 
is  a  motor  which  will  operate  on  both  direct  and 
alternating  current. 

Mr.  Lamme  remarked  that  cases  were  on  record 
where  a  three-phase  system  operated  on  single-phase 
by  changing  from  three  to  two-phase  on  the  Scott 
system  and  then  feeding  in  two  directions  from  the 
station.  The  speaker  stated  that  they  had  operated 
a  motor  on  both  high  and  low-voltage  alternating 
current  by  using  a  soo-volt  alternating  current  in 
a  portion  of  the  city,  with  special  taps  on  the  trans- 
formers and  a  set  of  switches  to  throw  from  low 
to  high  voltage.  The  trolley  voltage  on  alternating- 
current  systems  is  still  an  unsettled  quantity,  but 
2,200  to  2,400  volts  seems  to  meet  with  general  favor. 
After  a  few  general  remarks  by  various  members 
the  meeting  was  adjourned. 

Section  G. — Electric  Communication. 

The  regular  officers  of  the  section  ofificiated,  F.  W. 
Jones  (chairman)  and  B.  Gherardi  (secretary).  Two 
papers  were  taken  up,  one  by  J.  Hollos  on  "Simul- 
taneous Tele.graphy  and  Telephony,"  and  the  second 
by  Mr.  Saitaro  Oi  on  "Telegraphy  and  Telephony 
in  Japan."  Considerable  discussion  followed,  espe- 
cially on  the  first  paper,  in  which  Chairman  Jones, 
Major  Reber,  Mr.  Gherardi  and  others  took  part. 

A  good  day's  work  was  done  in  this  section  on 
Tuesday,  no  less  than  nine  papers  being  read.  Names 
of  authors  and  titles  are:  John  Hesketh  on  "A  New 
Danger  to  Lead-covered  Aerial  Telephone  Cables," 
J.  C.  Barclay  on  "Modern  High-speed  Printing-tele- 
graph Systems,"  P.  B.  Delany  on  "Rapid  "Teleg- 
raphy," F.  J.  Dommerque  on  "The  Telephone  Prob- 
lem in  Large  Cities,"  Dr.  A.  E.  Kennelly  on  "High- 
frequency  Telephone-circuit  Tests,"  K.  B.  Miller  on 
"Automatic  ^■s.  Manual  Exchange,"  Dr.  L.  M.  Potts 
on  "Printing  Telegraphy,"  and  Major  Samuel  Reber, 
XJ.  S.  A.,  on  "Militar}'  Use  of  the  Telegraph,  Tele- 
phone and  Cable,"  and  Mr.  Lori  on  "Harmonic 
High-speed  Telegraphy."  Major  Reber,  Lieutenant- 
commander  Jayne,  U.  S.  N.,  John  Hesketh,  John 
S.  Stone,  F.  'W.  Jones,  F.  J.  Dommerque,  B.  Ghe- 
rardi  and   others    took  part   in   the    discussion. 

[A  further  and  more  complete  report  of  the  pro- 
ceedings of  the  Congress  will  appear  in  the  Western 
Electrician  next  week.  On  other  pages  of  this  issue 
appear,  either  in  full  or  in  abstract,  a  few  of  the 
many  important  papers  presented  before  different  sec- 
tions. Other  papers  presented  before  the  various 
Sections  of  the  (Tongress  will  appear  in  future  issues.] 


Hydro-electric  Plants  of  the  World. 

A.  Cambell  Swinton  of  London  stated  in  a  paper 
he  read  recently  on  "Hydraulic  Electricity"  at  a 
meeting  of  an  engineering  association  in  England 
that  "The  hydraulic  electricity  works  of  different 
countries  showed  the  following  total  horsepower: 
United  States,  527,467;  Canada,  228,225;  France, 
161.343;  Germany,  81,087;  Italy,  210,000;  Great 
Britain,  11,906.  The  amount  of  waterpower  actually 
used  in  electrical  production  throughout  the  world 
at  the  present  time  would  exceed  2,000,000  horse- 
power— about  double  the  steampower  devoted  in 
Britain  and  Ireland  to  the  same  purpose," 
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Rates  for  Electricity  Supply.' 

By  Etienne  ue  Fodor. 

If  \vc  take  a  retrospective  glance  in  tlie  liistory 
of  current  tariffs  we  will  find  that  at  the  beginning 
the  endea\ors  were  to  shape  such  tariffs  as  simple  as 
possible.  However,  witli  the  lapse  of  time,  it  became 
necessary  to  sacrifice  such  simplicity  and  establish 
rates  in  various  grades  as  circumstances  and  local 
conditions  demanded.  .  It  may  seem  astonishing  to 
assert  that  at  present  there  exists  nearly  as  many 
rates  as  there  are  central  stations ;  yet  in  fact  this 
is  true  and  can  be  confirmed. 

In  most  cases — at  least  the  larger — electrical  cen- 
tral stations  were  erected  in  opposition  to  existing 
gas  companies,  which  had  acquired  through  many 
years  a  vast  amount  of  experience  in  the  art  of 
lighting  and  power  distribution.  So  long  as  they 
relied  upon  the  old  flame  burner  the  gas  cornpanies 
at  that  time  had  nothing  to  bring  in  opposition  to 
ihe  brilliant  and  steady  light  of  the  electric  arc,  and 
it  seemed  at  the  time  that  the  electric  light  would 
entirely  supersede  gas.  It  was  evident  that  the 
moment  competition  arose  between  the  existing  gas 
companies  and  the  new  undertakmgs  the  latter 
would  be  forced  to  adapt  themselves  to  the  local  con- 
ditions prevailing.  The  desire  to  win  over  this  or 
that  consumer  from  the  gas  companies  rendered  it 
necessary  for  the  electric  companies  to  make  changes 
from  any  contemplated  high-standard  rate,  and  one 
can  tlierefore  say  that  in  the  history  of  every  elec- 
trical-current tariff  there  was  a  period  in  which 
the  tariff'  could  be  designated  as  a  war  tariff. 

This  peculiarity  of  tariffs  was  specially  prominent 
in  current  charges  on  account  of  its  division  in  two 
parts,  namely,  one  for  light  and  one  for  power.  It 
is  known  that  from  the  beginning  in  the  delivery  of 
electrical  energA"  an  attempt  was  made  to  conform 
to  such  usages  and  conditions  as  existed  at  the  time 
with  respect  to  gas.  The  eight  and  i6-candlepower 
units  that  we  still  retain  are  a  heritage  from  the 
.gas  companies.  In  the  creation  of  separate  tariffs 
for  light  and  power  by  the  first  electrical  central 
stations  the  practice  of  gas  companies  was  followed, 
which  method  of  charging,  it  may  be  mentioned, 
had  just  been  introduced  by  the  latter  concerns  with 
considerable  misgivings.  When  toward  the  end  of 
1879  Thomas  A.  Edison  announced  to  the  world  that 
he  had  solved  the  problem  of  electric-light  subdi- 
vision, and  owing  to  grow'ing  competition  from 
cheap  petroleum,  gas  companies  began  to  exert  them- 
selves and  concentrated  their  attention  to  the  utiliza- 
tion o'f  gas  for  power  purposes.  It  w^as  at  this  pe- 
riod, just  before  the  day  of  electrical  central  sta- 
tions, that  the  two-rate  gas-tariff  system  came  into 
operation.  It  was  thus  upon  the  basis  of  this  two- 
rate  system  tiiat  the  gas  companies  conducted  their 
opposition  against  the  electric  light,  while  on  the 
other  hand  the  electric  companies  quickly  took  up 
and  employed  the  same  means  to  fight  the  gas  com- 
panies. 

While  at  present  there,  exists  a  tendency  on  the 
part  of  the  gas  companies  to  give  up  the  old  two- 
rate  system  and  come  back  to  a  single-unit  price  or 
tariff,  we  find  that  in  the  most  cases  the  tendency  of 
electrical  managers  is  on  the  contrary  and  most 
unfortunately  toward  granting  the  broadest  conces- 
sions for  power  current,  notwithstanding  the  wide 
gap  already  existing  between  lighting  and  power 
prices.  Nevertheless  the  lowering  of  rates  for  power 
current  seems  apparently  to  have  been  attended  with 
gratifying  results.  In  Berlin,  for  instance,  from 
1902  to  1903  there  was  a  diminution  in  the  nmnber 
of  gas  motors  amounting  to  87.  aggregating  312 
horsepower.  In  ^lunich  during  the  same  year  the 
decrease  in  the  consumption  of  power  gas  amounted 
to  18.68  per  cent,  under  the  preceding  year,  while 
the  decrease  in  the  number  of  gas  motors  amounted 
to  34.  representing  157  horsepower.  In  Berne  dur- 
ing the  same  3'ear  the  decrease  in  motor  gas 
amounted  to  35.6  per  cent. 

The  setback  of  the  gas  motor  has  not  been  due  to 
the  fact  that  electric-motor  service  is  somewhat 
cheaper  than  other  forms  of  power.  Good  coal-gas 
motors  of  small  dimensions  require  about  575  litres 
of  gas  per  horsepower-hour,  while  larger  engines 
consume  only  500  litres.  Taking  therefore  the  Ber- 
lin unit  price  of  coal  gas  at  12  pfennigs  per  cubic 
meter  we  can  obtain  a  horsepower-hour  from  gas 
engines  at  6.9  pfennigs ;  if  the  electric  motor  were 
to  compete  with  the  gas  motor  upon  the  basis  of 
equivalent  cost  it  would  be  necessary  for  the  Berlin 
central  station  to  decrease  its  rate  per  kilowatt-hour 
to  8.4  pfennigs,  the  present  price  for  motoric  current 
being  16  pfennigs,  which  approaches  the  lowest 
allowable  limit,  and  this  extremely  low  price  is 
just  about  double  what  is  necessary  to  compete 
against  the  gas-motor    rate. 

If  there  is  an  increasing  demand  for  electric  mo- 
tors notwithstanding  the  fact  that  this  foim  of 
energj'  costs  double,  and  in  many  cases  much  more 
than  double  the  cost  of  other  forms  of  energy,  it 
will  be  found  that  the  reason  lies  principally  in  the 
specific  advantages  the  electric  motor  possesses,  such 
as  simplicity'  of  service,  noiselessness,  cleanliness,  the 
small  space  required,  etc.  Where  the  daily  cost  cpf 
energy  is  considered  the  main  factor  the  electric 
motor  will  be  kept  out  by  the  gas  engine,  and  this 
latter  in  turn  by  generator-gas  or  the  benzine  motor. 
On  the  other  hand,  where  space  and  the  admirable 
flexibility  of  the  system  are  the  principal  considera- 
tions, and  the  daily  cost  of  energ\-  is  but  a  second- 

I.  .abstract  of  a  paper  presented  before  Section  E  of  the  Inter- 
natioDal  Electrical  Congress  of  St.  Louis.  Sept.  12,  1904. 


ary  factor,  the  electric  motor  will  always  hold  its 
position,  even  when  the  cost  is  considerably  higher 
than  it  now  is  in  general. 

If  we  desire  therefore  to  standardize  our  tariffs 
for  current  we  must  above  all  stop  at  opposition 
tariffs  against  gas.  If  the  electric  light  and  motor 
cannot  maintain  their  position  through  the  many 
advantages  they  both  possess,  they  surely  cannot  pre- 
vail in  competition  with  gas  companies.  For  the 
present,  at  least,  it  is  extremely  difficult  to  compete 
against  the  gas  motor  or  Auer-Welsbach  mantle  in 
cheapness.  Our  stronghold  is  in  the  many  specific 
advantages  that  the  electrical  form  of  energy  pos- 
sesses. These  advantages  therefore  make  it  wholly 
unnecessary  to  jeopardize  the  incomes  of  electric- 
light  and  power  companies  through  indulging  in 
extravagant  decreases  in  the  price  for  power  cur- 
rent. 

It  cannot  be  disputed  that  at  the  beginning  it  was 
necessary  for  electrical  central  stations  to  offer  cer- 
tain inducements  in  the  form  of  cheap  or  reduced 
rates  for  power  current  in  order  to  effect  a  popular 
introduction  of  the  electric  motor  and  make  its  ad- 
vantages known.  It  was  also  the  fashion  at  the 
time  to  patronize  the  development  of  home  and 
small  industries,  and  central  stations  in  granting 
a  cheap  power  current  rate  assisted  in  a  certain 
sense  in  the  solution  of  a  problem  in  social  econ- 
omy. It  was  also  thought  that  cheap  motor  cur- 
rent would  be  the  means  of  introducing  electricity 
among  the  poorer  classes,  where  in  the  form  of 
light  it  would  never  have  had  a  chance. 

There  is  a  certain  number  of  central  stations 
which,  although  having  a  separate  tariff  for  light  and 
power,  allow  no  discount  upon  power  current,  be- 
cause they  are  of  the  opinion  that  with  the  low-unit 
rate  at  which  they  sell  the  latter  they  have  reached 
the  extreme  limit.  Such  central  stations  have  thus 
carried  out,  in  a  certain  sense,  the  idea  of  a  unit 
rate  for  energy- — when  only  for  power — yet  within 
the  limits  of  this  unit  rate  the  consumer  is  allowed 
to  take  whatever  he  requires  and  is  neither  restricted 
to  the  amount  nor  to  the  time  of  consumption.  That 
formerly  gas  companies  with  their  double  tariff  did 
not  restrict  customers  to  use  power  gas  only  in  cer- 
tain hours  of  the  day  or  night,  is  easily  explained 
by  the  fact  that  gas  companies  generally  have  a 
constant  production  at  all  hours  of  the  day,  while 
the  delivery  of  gas  is  effected  through  the  splendid 
storage  system  they  possess.  This,  however,  is  by 
no  means  the  case  with  electric  companies,  and  when 
they  fixed  a  threefold  cheaper  rate  for  power  cur- 
rent than  for  light,  while  at  the  same  time  putting 
no  restrictions  or  conditions  as  to  the  time  when 
such  power  should  be  taken,  they  failed  to  recognize 
the  logical  situation. 

The  fact  that  power  users  have  obtained  such 
very  low  rates  and  with  no  conditions  imposed  upon 
them  as  regards  time  of  service  has  encouraged  them 
to  go  further  and  to  demand  the  same  rates  for 
light  as  they  have  for  power.  The  ar.gument  that 
they  bring  forward  is  that  the  light  they  use  and 
need  is  likewise  necessary  in  their  work,  and  thus 
it  is  also  for  "industrial"  purposes — which  statement 
it  must  be  admitted  sounds  logical. 

If  it  is  possible  for  central  stations  to  deliver 
power  current  at  a  low  rate  during  all  hours  of  the 
day  without  any  restriction,  why  should  not  this  cur- 
rent also  be  used  for  lighting  purposes?  The  con- 
sumer will  and  can  never  understand  wdiy  he  should 
pay  more  for  the  one  and  same  kind  of  energy  when 
it  is  used  in  the  form  of  light  and  taken  at  the  same 
time  when  he  takes  his  power. 

A  precedent  to  such  demands  has  already  been 
set  by  gas  companies,  wdio  permit  customers  con- 
suming "industrial"  gas  to  use  a  certain  limited 
number  of  lights  taken  from  the  same  meter  which 
supplied  the  gas  for  industrial  purposes.  Such 
favors  were  not  only  given  to  customers  for  power 
gas,  but  also  to  those  who  used  gas  for  heating  pur- 
poses. For  example,  customers  using  gas  for  cook- 
ing were  allowed  a  burner  in  the  kitchen  and  one  in 
the  hall :  and  those  using  gas  for  heating  the  bath- 
room stove  were  allowed  one  burner  for  the  room. 
Gas  companies  can  easily  grant  such  favors,  for  the 
price  they  ask  for  industrial  gas  is  high,  but  elec- 
trical central  stations  are  thereby  forced  to  accom- 
modate themselves  to  this  custom  also  in  order  to 
compete  with  gas  effectually,  and  they,  too,  have  per- 
mitted their  power  customers  to  connect  a  limited 
number  of  lamps  on  their  power  circuits.  Various 
central  stations  have  tried  to  induce  power  consum- 
ers using  the  current  for  a  few  hours  only  in  the 
day  to  concentrate  their  service  during  the  daylight 
hours  and  abstain  from  using  current  during  the 
evening,  period  of  highest  consumption.  This  plan 
has  in  many  cases  been  attended  with  good  results, 
but  the  reverse  in  other  cases  simply  because  power 
consumers  flatly  declare  they  cannot  accept  a  propo- 
sition in  which  their  time  of  service  is  restricted,  as 
the  time  of  their  employes  is  from  morning  until 
evening  and  that  they  must  pay  them  for  this  time 
and  are  thus  compelled  to  operate  in  the  evening. 
In  such  cases  it  was  found  that  many  customers 
whose  time  of  power  service  was  of  short  duration 
generally  consumed  power  only  in  the  evening 
hours.  The  preparation  of  the  work  for  the  motor 
was  during  the  day  as  long  as  there  was  light,  and 
then  given  over  to  motors  in  the  evening  to  finish*. 
It  is  evident  that  the  more  such  a  class  of  customers 
increases  the  more  burdensome  they  become  to  cen- 
tral stations. 

Central  stations  could,  however,  obviate  such  un- 
favorable cases  as  have  just  been  mentioned  by 
introducing  a  "double-tariff  meter"  whereby  the  cur- 


rent taken  during  the  period  of  greatest  consump- 
tion, say  from  four  until  eight  o'clock  in  the  even- 
ing, IS  charged  at  a  maximum  unit  rate,  while  that 
taken  during  the  other  period  of  the  day  is  charged 
at  a  much  lower  rate.  Such  a  double-tariff  system, 
however,  can  only  be  effectual  when  there  is  a  great 
difference  between  the  maximum  and  cheaper  rate. 
If  this  maximum  price  for  the  evening  hours  is  set 
at  a  high  figure  there  is  no  doubt  that  power  con- 
sumers will  be  alarmed,  and  perhaps  feel  inclined  to 
restrict  or  diminish  their  power  consumption  in  the 
evening  as  much  as  possible.  If,  on  the  other  hand, 
this  maximum  motor-current  price  is  only  20  pfen- 
nigs, as  up  to  the  present,  power  consumers  see  no 
necessity  of  putting  a  special  restriction  on  them- 
selves as  to  the  time  of  consumption;  and  consider- 
ing the  short  time  they  require  power  a  difference  of 
a  few  pfennigs  per  kilowatt-hour  is  of  little  account 
to  them.  Thus  in  order  to  obtain  the  desired  results 
with  a  double-tariff  system  it  is  necessary  to  estab- 
lish the  basic  price  for  power  current  during  the 
evening  hours  at  as  high  a  figure  as  possible;  in 
other  words,  power  current  must  be  raised  in  price. 
Such  an  increase  in  price  will  thus  tend  to  lead  to  the 
ideal  of  all  tariffs— to  a  unit  basic  force,  abolishing 
thereby  the  difference  that  exists  between  light  and 
power  current. 

The  advantages  to  be  derived  from  such  a  unit 
price  are  considerable.  It  dispenses  with  the  neces- 
sity of  separate  circuits,  separate  meters  and  meter 
rents,  different  bills  for  light  and  power;  the  in- 
vestments decrease  while  the  administration  becomes 
simplified.  A  double-tariff  meter  is  just  as  expen- 
sive and  more  complicated  than  two  separate  meters, 
while  there  remains  the  double  billing  and  intricate 
management;  the  meter  rent  must  accordingly  be 
raised  on  account  of  the  higher  price  of  double- 
tariff  meters.  Should  it  be  desired  to  introduce  a 
double  tariff  simply  for  power  current  in  order  to 
ward  off  short-time  consumers  from  the  heavy-load 
period,  it  will  be  logical  and  necessary  to  establish 
also  a  double  tariff  for  light,  because  the  time  and 
duration  in  which  light -is  employed  is  also  an  im- 
portant factor.  This  would  still  involve  more  com- 
plications, and  instead  of  two  readings  of  the  meter 
and  t\yo  bills  there  would  be  required  four.  There- 
fore, if  it  is  considered  desirable  to  introduce  a 
double  tariff  there  remains  but  one  thing  to  do,  and 
that  It  to  establish  a  unit  rate  for  light  and  power, 
with  only  this  difference,  that  the  unit  rate  be  divided 
into  two  classes  or  steps,  according  to  the  time  in 
which  the  energy  is  consumed.  It  is  natural  that 
the  upper  portion  of  such  a  double-tariff  unit  should 
be  pretty  high  in  comparison  with  the  other  or  lower 
portion.  The  consequence  of  such  a  tariff  system 
would  naturally  be  to  raise  the  original  very  low 
price  for  power  current— at  least  in  the  evening 
hours— and  finally  also  raise  the  motor  price.  Such 
increases  in  motor-current  rates  have  already  been 
introduced  in  a  limited  manner  in  some  of  the  latest 
current  tariffs.  For  example,  in  Freiburg,  Bohemia, 
current  for  elevators  or  lifts,  is  charged  on  a  double- 
tariff  basis  of  60  and  20  pfennigs,  while  current  for 
light  is  reckoned  according  to  a  unit  rate.  In  Bonn, 
Germany,  a  double-tariff  system  has  been  introduced 
for  electric  motors  only,  and  also  on  a  basis  of  60 
and  20  pfennigs,  while  for  lighting  purposes  the 
double  tariff  is  not  used.  The  Oberlausitz  central 
station  charges  for  power  current  at  20  pfennigs. 
Should,  however,  consumers  use  less  current  than 
an  equivalent  of  500  hours  yearly,  the  rates  go  up 
then  to  23,  25,  30  and  to  35  pfennigs,  according  to 
the  number  of  hours  used  in  a  year. 

If,  therefore,  we  wish  to  encourage  a  slow  and 
just  increase  in  the  price  of  power  current,  we  must 
ask  ourselves,  what  effect  such  a  measure  will  have 
on  the  development  of  motor  service.  We  know 
from  experience  that  there  is  nothing  to  fear  from  a 
retrogression  in  this  respect.  It  is  also  evident  that 
all  intermittent  power  customers  who  have  a  small 
yearly  consumption  will  hardly  change  over  to  some 
other  form  of  energy-,  even  when  the  price  for  power 
current  is  considerably  raised  or  even  doubled.  Nei- 
ther will  there  be  a  decrease  in  such  a  case  in  the 
number  of  new  applications  of  customers  of  this 
kind.  The  advantages  of  the  electric  motor  are 
well  known,  and  they  can  scarcely  be  dispensed  with 
nowadays,  even  if  the  cost  of  service  is  increased. 
One  of  the  most  formidable  competitors,  the  gener- 
ator-gas motor  with  its  cheap  service,  has  not  only 
made  no  advance  against  the  electric  motor,  but 
has  shown  that  it  is  not  even  a  competitor  of  the 
ordinary  gas  motor.  We  find  some  very  instructive 
matter  in  this  connection  in  the  1903  annual  report 
of  one  of  the  largest  gas  companies  in  Germany, 
the  German  Continental  Gas  Company,  where  it  is 
stated  "that  up  to  the  present  the  generator-gas 
motor  with  its  economy  in  fuel  has  effected  no  de- 
crease in  the  consumption  of  coal  gas  for  motors,, 
but  just  the  contrary,  as  there  has  been  a  steady 
increase  in  the  latter  motors,  which  proves  con- 
clusively that  simple  economy  in  fuel  consumption 
in  a  motor  is  not  the  main  factor.  Generator  gas 
plants  are  expensive,  they  take  up  more  space  than 
a  coal-gas  motor,  while  their  service  is  more  com- 
plicated ;  such  facts  play  in  many  cases  an  impor- 
tant part  when  considering  the  pros  and  cons.  Then 
again,  in  an  intermittent  service,  the  coal-gas  motor 
is  always  ready  for  action,  and  there  is  no  fuel  con- 
sumption when  at  rest,  which  is  an  important  advan- 
tage. W'e  can  thus  calmly  rest  assured  that  the 
,eenerator-gas  motor  will  offer  no  serious  compe- 
tition, even  if  in  the  future,  especially  for  motors 
of  large  dimensions,  it  should  be  improved  consid- 
erably.     The    many    special    advantages    that    exist 
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in  the  coal-gas  motor  service  are  such  that  they  will 
always     assert     and     vindicate     themselves."     .     . 
By  substituting  the  words  electric  motor  instead  ot 
coal-gas  motor  in  the  above  citation  we  do  not  alter 
the  bearing  of  the   facts  stated. 


The  Relation  of  the  Hypothesis  of  Com- 
pressible Atoms  to  Electro- 
chemistry.' 
By  Prof.   1'.  W.  Ku"ii.\iu>s. 

Theoretical  electrochemistry  may  Ix'  divided  into 
two  closely  related  sections — that  which  treats  of 
the  phenomena  at  llic  electrode,  and  that  which 
treats  of  the  phenomena  in  the  unchanged  electrolyte. 
The  former  of  these  sections  is  tlie  more  important 
practically,  and  is  likewise  a  more'  certain  domain 
theoretically. 

In  the  first  place,  then,  one  may  ask:  How  would 
a  compressible  atom  Iwhave  on  leaving  an  electrode 
and  going  into  solution  as  an  ion?  It  would  tiien 
be  attacked  by  an  entirely  new  set  of  affinities,  being 
in  its  new  position  surrounded  by  molecules  of  the 
solvent  instead  of  by  atoms  similar  to  itself, 
and  those  new  affinities  exerting  new  intensity  of 
pressure  would  he  expected  to  change  its  volume. 
Moreover,  the  solvent,  being  itself  in  part  exposed 
to  new  internal  pressures,  would  also  change  in  vol- 
ume. As  a  matter  of  fact,  a  marked  change  of  vol- 
ume is  always  observed  when  a  positive  and  nega- 
tive element  go  into  solution  in  the  ionized  condition. 
For  example,  a  liter  of  a  normal  solution  of  potassic 
chloride  occupies  43  milliliters  less  space  than  the 
solid  potassium,  liquid  chlorine  and  water  from 
which  it  may  be  made ;  the  change  of  volume  in  the 
case  of  common  salt  is  ji  milliliters,  and  that  in  the 
case  of  lithic  chloride  17  milliliters.  Potassic  bro- 
mide in  the  same  way  gives  a  contraction  of  33 
milliliters.  Among  these  similar  compounds,  and 
in  many  other  cases,  it  usually  appears  that  the 
greater  the  electrical  potential  afforded  by  the  dou])le 
ionization  the  greater  the  ctiange  of  volume;  also, 
the  greater  the  compressibility  of  the  elements  con- 
cerned the  greater  the  change  in  volume.  It  is  worth 
while  also  to  call  attention  to  the  fact  that  these 
changes  of  volume  on  ionization  seem  to  be  approxi- 
mately parallel  with  the  changes  of  volume  on 
forming  the  corresponding  hydroxides;  just  as  the 
heats  of  ionization  are  approximately  parallel  with 
the  heats  of  formation  of  the  hydroxides.  This 
parallelism  may  indicate  that  the  effective  agency 
causing  ionization  or  galvanic  solution  of  a  metal 
is  the  attraction  of  the  metal  for  the  o.xygen  or  the 
hydrogen  of  water — most  probably  the  oxygen. 

.Although  these  regularities  are  fairly  prominent 
on  comparing  the  properties  of  similar  elements  in  a 
natural  group,  exceptions  are  not  hard  to  find  on 
comparing  ver}-  dissimilar  substances.  Reason  for 
these  irregularities  may  partly  be  found  in  the  ex- 
tremely complex  mathematical  relations  which  must 
obtain  if  the  atom  is  really  compressible;  but  prob- 
ably, at  least,  a  part  of  the  exceptions  may  he  traced 
to  the  expected  simultaneous  contraction  of  the 
solvent  already  predicted.  That  the  sohent  really 
often  contracts  is  manifest  from  the  fact  that  in  some 
cases  (notably  the  hydroxides  of  lithium,  sodium  and 
barium  and  the  sulphates  of  zinc,  cobalt,  nickel  and 
magnesium)  the  solution  occupies  less  space  than 
the  water  alone  from  W'hich  it  is  made.  In  this  con- 
nection it  is  W'Orth  while  to  call  attention  to  the 
well-known  fact  that  during  the  formation  of  18 
grams  of  water  from  its  ions  in.  the  neutralization 
of  a  strong  acid  by  a  strong  base,  an  increase  of 
volume  of  20  milliliters  occurs — an  increase  greater 
than   the   volume  of  the   water   formed. 

Although  by  no  means  all  possible  cases  can 
now  be  studied  because  of  lack  of  data,  there  is  good 
reason  to  believe  that  in  all  cases  both  the  solvent 
and  the  dissolved  substances  change  in  volume  under 
the  readjustment  of  internal  pressures  of  ioniza- 
tion; and  the  resultant  effect  is  so  complicated  that 
it  is  impossible,  at  present,  except  in  the  most  exag- 
gerated ca.ses,  to  determine  the  mode  of  the  distribu- 
tion of  the  change. 

Nevertheless,  since  changes  of  volume  actually 
occur  on  ionization.  a!id  since  in  the  more  marked 
cases  this  volume-change  seems  to  correspond 
roughly  to  the  known  compressibilities  of  the  sub- 
stances and  to  the  free-energy  change  during  the 
reaction,  the  theory  of  compressible  atoms  is  sup- 
ported. At  least,  even  supposing  that  the  explanation 
herein  given  is  rejected,  the  'theory  is  here  able  to 
call  attention  to  an  interesting  series  of  facts  con- 
cerning volume-change,  which  must  receive  an  ex- 
planation before  a  complete  interpretation  of  the 
nature  of  a  dissolved  electrolyte  is  obtained. 

Another  less  direct  relation  of  the  theory  of  com- 
pressible atoms  to  electrochemistry  is  to  be  found 
in  the  effect  of  change  of  volume  of  reacting  systems 
upon  their  .specific  heats.  Thomsen  nointed  out  long 
ago  that  a  contraction  in  a  reaction  between  aqueous 
.solutions  is  usually  accompanied  by  a  loss  of  heat 
capacity  of  the  reacting  system ;  and  it  is  possible 
to  cite  many  other  cases  in  which  this  is  true.  Prob- 
ably, however,  the  cause  of  this  loss  is  not  so  much 
the  decrease  in  volume  as  the  irregular  stress  caused 
by  the  simultaneous  presence  of  very  different  affini- 
ties. In  terms  of  the  hypothesis  of  compressible 
atoms,  atomic  distortion   §eems  to  cause  a  diminu- 

l._  Abstract  of  a  paper  presented  before  Section  C  of  the  Inter- 
national Electrical  ConereRs  of  St.  Louis,  on  .September  12.  1004. 
Mr.  Richards  is  Professor  of  Electrochemistry  at  Harv-ard  Uni- 
versity, 


tion  of  heat  capacity.     As  a  kinetic  conception  this 
interpretation  is  plausible. 

The  relation  of  this  change  of  heat  capacity  to 
elecirochemistry  is  very  important.  Recent  study 
has  made  it  appear  highly  probable  that  a  change  iit 
heal  capacity  during  a  reaction  is  the  chief,  if  not 
the  only  reason  why  the  total-energy  change  i  or 
the  heat  of  ihe  reaction)  is  not  equal  to  the  elec- 
trical work  which  the  reaction  performs  in  a  gal- 
vanic cell.  In  collotiuial  language,  the  heat  energy 
which  is  displaced,  or  forced  out,  by  a  dimimition 
of  heat  capacity,  docs  not  seem  to  be  able  to  per- 
form work.  If  this  be  true,  change  of  heat  rapacity 
is  responsible  for  the  "bound  energy"  of  a  galvanic 
cell,  and,  therefore,  according  to  Helmholtz's  equa- 
tion, for  its  change  of  potential  with  the  temperature. 
If,  further,  the  preceding  conclusion  based  upon  the 
theory  of  compressilde  atoms  be  also  accepted,  the 
fundamental  cause  of  this  temperature  coefficient 
of  the  electromotive  force  is  referred  back  to  atomic 
compression  and  distortion  which  diminish  the  pos- 
sibility of  heat  vibration  in  the  compressible  atom. 
One  essential  condition  of  ionization  has  not  yet 
been  dwelt  upon  ;  namely,  the  relation  of  ionization 
10  the  quantity  dimension  of  electricity.  Recent  in- 
vestigation has  shown  that  Faraday's  law  is  not 
merely  an  approximation,  but  is  rather  one  of  the 
most  e-xact  of  the  laws  of  nature.  If  the  atomic 
theory  be  accepted,  one  must  therefore  admit  ihat 
each  similar  atom,  on  ionizing  into  a  liquid,  receives 
or  releases  exactly  the  same  charge,  which  is  a  pre- 
cise, simple  multiple  of  a  given  unit.  What  now 
does  this  unit  of  change  signify?  In  otlier  words, 
\yhat  are  the  essenlial  attributes  of  electrical  quan- 
tity, and  what  explanation  for  this  exact  and  funda- 
mental law  can  be  foimd  in  the  theory  of  com- 
pressible atoms? 

To  the  eleclrochemist  who  has  nothing  to  do  with 
electrical  capacity,  the  quantity-dimension  of  elec- 
tricity is  important  merely  as  a  number.  He  rec- 
ognizes it  only  because  it  is  proportional  to  equiva- 
lent weight  of  deposited  metal,  or  to  equivalent 
volume  of  evolved  gas.  Still  more  simply,  it  may 
be  said  to  represent  to  him  nothing  but  the  number 
of  atomic  contacts  which  aie  made  or  broken  in  a 
given  reaction.  Therefore,  the  eleclrochemist,  at- 
tempting to  discover  the  relation  of  the  compressible 
atom  to  galvanic  deposition,  naturally  first  seeks  to 
imagine  what  would  happen  to  a  compressible  atom 
on  making  or  breaking  a  firmly  united  atomic  con- 
tact witii  a.idlher  atom. 

Evidently,  for  each  union  with  other  atoms,  a 
given  atom  would  give  and  suffer  a  shock  of  impact 
or  combination.  The  exact  effect  of  this  shock  upon 
the  atom  itself  cannot  be  determined;  but  if  Ihe 
atom  is  compressible  throughout,  many  forms  of 
vibration  or  tempoiary  rhythmical  distortion  might 
be  possible  because  of  this  shock.  One  of  the  most 
probable  forms  is  perhaps  a  vorte.x  motion ;  and  it 
will  be  seen  that  this  form  lends  itself  best  to  further 
interpretation.  If  the  atom  were  perfectly  elastic, 
such  a  vortex  would  continue  to  exist  indefinitely, 
when  once   formed. 

Let  us  imagine,  then,  that  each  collision  of  atomic 
combination  starts  or  transfers  a  vortex  or  some 
other  form  of  self-perpetuating  shock.  Then  the 
deposition  of  a  given  luimber  of  chemical  equivaler.ts 
will  result  in  the  transfer  of  a  give:i  number  of 
shocks,  or  a  given  quantity  of  electricity,  and  Fara- 
day's law  is  explained.  In  short,  in  order  to  con- 
ceive logically  of  this  law,  one  need  not  ascribe 
weight  or  mass  to  the  electron— a  permanent  vortex 
will  represent  the  needed  unit  as  well  as  a  ponderable 
particle.  But  only  a  compressible  atom  could  hold 
or  carry  such  an  infinitesimal  vortex,  hence  this 
hypothesis  is  dependent  upon  the  hypothesis  of 
compressible  atoms. 

This  easy  explanation  of  Faraday's  law  without 
a  material  conception  of  electricity  leads  one  to 
inquire  whether  or  not  other  relations  of  electricity 
might  not  likewise  be  satisfied  by  a  vortical  concep- 
tion of  the  unit  of  electrical  quantity.  A  complete 
study  of  the  details  of  this  possible  explanation  would 
be  out  of  place,  but  a  few  of  the  electrical  properties 
of  substance  may  be  mentioned  in  this  connection. 
For  example,  the  electrical  conductivity  of  solids  is 
in  many  cases  what  it  would  be  expected  to  be  if 
iheir  atoms  were  compressible.  .Atomic  distortion 
would  be  expected  to  interfere  with  the  ready  trans- 
ference of  the  vortices.  The  simpler  the  crystalline 
form,  the  less  distorted  would  be  Ihe  individual 
atoms,  and  the  more  easily  would  the  vortices  be 
received  and  transmitted  from  one  atom  to  another. 
On  the  other  band,  with  irregular  atoms,  perma- 
neiuly  distorted  by  chemical  affinity,  the  uneven 
structure  would  receive  and  transmit  the  vortices 
less  easily,  and  the  potential  energy  of  the  mutual 
repulsion  would  be  converted  into  heat  .As  a  matler 
of  fact,  the  two  best  electrical  conductors  among 
melals,  silver  and  copper,  crystallize  in  the  'egiilar 
system,  and  the  poorest  solid  conductors  among  pure 
metals,  bismuth,  antimony  and  arsenic,  are  of  less 
synimetrical  crystalline  structure.  The  non-metals 
which  are  all  poor  conductors,  are  still  more  notice- 
ably complex  in  symmetry:  and  such  non-conducting 
siibstances  as  bromine  and  iodine  must  be  very  much 
distorted  in  atomic  shape,  if  their  atoms  are  com- 
pressible, because  these  atoms  must  be  much  com- 
pressed on  one  side,  by  their  firm  union,  to  form 
the  diatomic  molectdes.  and  only  slightly  compressed 
on  the  other  sides,  hv  their  feeble  cohesion,  indicated 
by  great  volatility.  The  relatively  slight  conductivity 
of  alloys  and  coitipounds  points  in  the  same  direc- 
tion ;    for    heterogeneity    of   atomic    structure    would 


imply  irregular  internal  pressure,  great  atomic  dis- 
tortion, and  hence  poor  conductivity.  The  consid- 
erable effect  on  conductivity  of  even  slight  impurity 
in  a  metal  and  the  extremely  low  conductivity  of 
substances  like  glass  and  cellulose  are  well  known, 
and  accord  with  this  interpretation. 

.Again,  it  is  easy  10  see  how  increased  thermal  en- 
ergy, which,  if  atoms  are  compressible,  must  be 
supposed  to  exist  as  a  simpler  oscillation  of  a  portion 
of  the  atomic  centers,  would  interfere  with  the  re- 
ception and  transmission  of  Ihis  new  vortex  motion, 
and  hence  to  see  why  the  conductivity  of  solids 
should  decrease  on  raising  the  temperature.  More- 
over, one  would  expect  the  slightly  distorted  atoms, 
easily  receiving  the  electrical  vortex,  should  usually 
likewise  transmit  more  rapii^ly  the  simpler  oscilla- 
tions of  heat  energy,  which  is  a  fact. 

In  applying  the  vortex  idea  to  the  statical  and 
magnetic  manifestations  of  electricity,  one  must  imag- 
ine the  vortex  to  cause  stress  in  the  surrounding 
wave-bearing  medium,  giving  rise  to  the  repulsion 
of  similar  vortices.  Such  a  stress  must  be  imagined 
whatever  conception  one  forms  of  the  electron,  and 
is  at  least  as  easily  conceivable  from  a  vortex  as 
from  a  small  particle  of  inatter. 

The  explanation  of  the  brilliant  experiments  of 
J.  J.  Thomson  and  his  pupils  on  the  basis  of  the 
vortical  electron  is  possible,  if  one  admits,  as  'i'hom- 
son  is  quite  w-illing  to  do,  the  existence  of  electrical 
inertia  independent  of  gravitational  effect.  In  this 
case,  the  cathode  ray  is  to  be  considered  as  a  col- 
lection of  disembodied  vortices,  w'hich  may  only  be 
driven  through  the  wave-bearing  medium  under  the 
stress  of  great  difference  of  potential.  Another  al- 
ternative must  be  adopted  if  one  doubts  the  some- 
what complicated  evidence  concerning  the  relative 
masses  of  the  cathode  corpuscle  and  the  atom,  antj 
believes  the  two  to  be  identical.  In  this  case  it 
is  necessary  to  imagine  that  a  single  atom  can  re- 
ceive many  vortices  under  the  peculiar  circumstances 
attending  the  cathode  discharge;  i.  e.,  that  it  is  poly- 
atomic. 

Other  possible  relations  of  the  hypothesis  of  com- 
pressible atoms  to  electrochemisty  and  to  the  new 
and  surprising  facts  of  radio-activity  might  be 
pointed  out,  but  these  examples  will  serve  the  present 
purpose.  The  object  of  this  paper  has  been  to  show 
that  the  hypothesis  is  a  suggestive  one,  because  it 
views  well-known  phenomena  from  a  new  stand- 
point, and  therefore  may  excite  the  imagination  inro 
devising  new  methods  of  experimental  attack.  The 
discovery  of  the  probable  relation  of  the  change  of 
heat  capacity  on  the  temperature  coefficient  of  a 
galvanic  cell  is  among  the  new  relations  to  which 
this  hypothesis  has  already  led. 

The  long-continued  illusion  of  phlogiston,  sup- 
ported by  eminent  minds  not  much  over  a  century 
ago,  is  enough  to  show  the  danger  of  a  one-sided 
scientific  consciousness,  and  the  familiar  conception 
of  inflexible  atoms  may  also  to  a  less  degree  lead  the 
literal  mind  into  an  intellectual  rut.  Of  course,  no 
claim  is  made  that  the  hypothesis  of  compressible 
atoms  represents  truly  the  actual  fact ;  indeed,  atoms, 
in  any  shape,  are  an  imaginary  conception  which  may 
have  no  counterpart  in  reality.  Even  if  the  thinker 
progresses  no  farther  than  to  admit  that,  provided 
.':toms  exist,  they  may  be  elastic  and  compressible, 
he  has  broadened  the  train  of  his  thought  and  en- 
larged the   realm  of  his  imagination. 

It  has  been  claimed  by  a  few  that  any  hypothesis 
is  harmful;  but  some  of  the  most  brilliant  of  sci- 
entific workers  have  used  them  as  a  continual  in- 
spiration. Faraday,  one  of  the  greatest  of  pioneers, 
dreamed  thousands  of  such  scientific  day-dreams. 
To  him,  these  were  nothing  but  a  l^enefit ;  for,  al- 
though led  on,  by  visions,  he  knew  well  the  difference 
between  substance  and  shadow.  He  never  con- 
founded hypothesis  w'ith  fact :  and  when  new  facts 
overthrew  a  favorite  imagination,  he  would  discard 
the  latter  gladly,  rejoicing  that  it  had  led  him  to  the 
discovery  of  new   truth. 


Society  for  the  Promotion  of  Engineer- 
ing  Education. 

.At  the  final  session  of  the  Society  for  the  Promo- 
tion of  Engineering  Education,  which  was  held  re- 
cently in  the  lecture  room  of  the  Palace  of  Edu- 
cation on  the  grounds  of  the  St.  Louis  Exposition,  the 
following-named  gentlemen  were  elected  to  member- 
ship in  the  societv :  Thomas  Gray,  Rose  Polytechnic 
Institute,  Terre  Haute.  Ind. :  C.  A.  Waldo,  Purdue 
University,  Lafayette,  Ind. ;  A.  N.  Talbot,  University 
of  Illinois,  Llrbana,  III. :  J.  C.  Nagle,  Agricultural 
and  Mechanical  College  of  Te.xas,  College  Station, 
Texas;  W.  G.  Raymond.  University  of  Iowa,  Iowa 
City,  Iowa  ;  L.  E.  Reber,  Pennsvlvania  State  College, 
Slate  College.  Pa.,  and  R.  S.  Woodward,  Columbia 
L^niversity,  New  York,  N.  Y.  The  election  of  offi- 
cers resulted  as  follows :  President.  T.  W.  McNair, 
president  of  the  Michigan  College  of  Mines,  Hough- 
ton, Mich.;  vice-presidents,  Ellvvood  Mead,  Uni- 
versity of  California,  Berkeley.  Cal.,  and  C.  R.  Jones, 
University  of  West  "V^irginia,  Alorgantown,  W.  "Va. ; 
secretary,  M.  S.  Jones,  L'niversity  of  Colorado, 
Boulder,  Colo. :  treasurer,  F.  P.  Spalding,  University 
of  Missouri,   Columbia,  M'o. 


.A  forest  fire  that  destroyed  many  poles  of  the 
Puget  Sound  Power  Company's  power-transmission 
lines  took  place  recently  near  Electron,  Wash.  The 
transmission  lines  were  not  injured,  but  the  power 
was  off  about  one  hour,  street  cars  stopping  in  the 
city. 
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Simultaneous   Telegraphy   and  Tel- 
ephony.' 

Bv  Joseph   Hollos. 

The  question  of  simultaneous  telegraphy  and  tel- 
ephony is  not  of  recent  date.  While,  however,  in 
some  places  good  results  have  been  obtained,  in 
others  the  advantages  reached  by  this  combined  using 
of  telephonic  circuits  are  hardly  worth  mentioning, 
and  in  view  of  the  difficulties  experienced  in  the 
service  it  was  thought  preferable  to  abandon  the 
scheme. 

If  we  look  closer  at  the  question  we  can  at  once 
observe  that  wherever  the  telegraph  and  telephone 
services  are  under  the  supervision  of  one  and  the 
same  interested  person  the  results  obtained  are  ex- 
cellent. Where,  however,  the  two  systems  are  in 
different  hands  the  result  is  unsatisfactory.  Thus, 
in  America,  where  the  financial  interest  of  the  tele- 
phone companies  is  involved,  because  of  the  desire 
to  increase  income  by  leasing  lines  for  simultaneous 
telegraphy,  and  where,  for  this  reason,  these  two 
operations  are  under  the  control  of  one  technical 
staff,  the  result  is  excellent.  The  results  are  also 
fair  in  the  European  services,  if  the  same  technical 
officer  supervises  both  telegraphy  and  telephony, 
and  one  service  is  co-ordinated  with  the  other.  The 
result  is.  on  the  contrary,  very  poor  in  all  cases 
if  the  telegraph  and  the  telephone  services  are  in 
different  hands. 

This  is  evident  if  we  Consider  how  greatly  the 
one  system  interferes  with  the  other — that  is,  that 
careless  handling  of  the  one  interferes  at  once  with 
the  proper  functioning  of  the  other,  the_  two  systems 
thus  being  brought  into  mutual  opposition. 

For  this  reason  the  service  must  be  arranged  in 
such  a  manner  that  the  two  systems  cannot  interfere 
with  each  other,  and  in  as  far  as  troubles  are  un- 
avoidable, they  must  be  reduced  to  a  minimum.  If 
they  should  exceed,  certain  arrangements  must  be 
provided  to  hold  out  the  less  important  service  with- 
out delav. 

In  this  direction  the  Hungarian  telegraph  and 
telephone  service  can  show  good  results  by  compari- 
son with  similar  installations,  and,  therefore,  it  will 
not  be  without  interest  to  outline  the  principles 
which  were  followed  in  the  formation  of  the  system. 

Above  all,  the  simultaneous  installation  must  be 
the  simplest  possible,  because  only  thus  and  with 
the  fewest  possible  instruments  may  undisturbed 
working  be  obtained.  For  this  reason  the  method 
of  simultaneous  -working,  founded  on  the  Wheat- 
stone  bridge  principle,  was  made  the  basis  of  pro- 
cedure. 

The  telephone  circuit  is  closed  through  two  in- 
ductive branches.  At  their  point  of  intersection  the 
battery  branch  is  led  off  to  the  group  of  telegraph 
apparatus,  while  the  telephone  apparatus  is  placed 
in  the  so-called  galvanometer  branch. 

It  is  thus  evident  that  the  connecting-in  of  the 
telephone  apparatus— namely,  the  leading  of  the  tel- 
ephone circuit  through  the  switchboard — requires 
some  care,  because  if  there  is  a  ground  in  the  switch- 
board connections  the  telegraph  working  is  dis- 
turbed. Even  if  one  telephone  circuit  is  directly 
connected  to  another,  and  there  be  simultaneous 
working  on  the  latter,  the  two  telegraph  simultane- 
ous systems  are  brought  into  contact,  which  again 
causes  marked  disturbance.  This  may  also  be 
caused  by  the  operators  ringing  simultaneously  on 
several  circuits  from  the  same  common  source  of 
ringing  current. 

Even  if  only  one  of  the  circuits  fed  from  the 
common  ringing  source  is  connected  for  simul- 
taneous telegTaph3%  such  working  will  still  be  slow^ 
because  in  ringing  on  the  simultaneous  conductor 
we  ring  also  on  five  or  six  other  conductors.  How- 
ever well  insulated  these  circuits  may  be  individually 
the  insulation  of  the  simultaneous  telegraph  circuit 
w'ill  1>e  so  far  reduced  by  the  connection  that  it  will 
hardly  be  possible  to  maintain  continuous  telegraph 
working. 

It  is  true  that  we  can  remove  all  these  difficulties 
at  one  stroke  by  connecting  the  incoming  telephone 
circuit,  before  leading  it  to  the  switchboard,  to  a 
repeating  coil,  and  w^orking  then  only  on  the  other 
half  of  the  repeating  coil.  But  by  this  plan  the 
difficulty  is  only  transferred  to  the  other  side — the 
telephone  side.  Above  all,  w-e  have  a  loss  of  energy 
in  the  repealing  coil  to  which  are  added  losses 
inevitably  occurring  in  the  signaling  apparatus,  and 
it  may  happen  that  with  such  an  arrangement  the 
telephone  subscriber  does  not  get  as  much  as  50 
per  cent,  of  the  incoming  speaking  energy  into  his 
receiver.  We  must  strive,  therefore,  that  along 
with  the  undisturbed  working  of  the  telegraph,  the 
telephone  working  be  kept  at  the  same  relative  level 
that  would  exist  in  the  absence  of  simultaneous 
working.  Moreover,  the  repeating  coil  not  only 
weakens  the  speaking  current  but  also  the  calling 
current,  and  we  must,  therefore,  take  precautions 
in  this  direction. 

Under  these  conditions  it  is  inadvisable  to  con- 
nect the  circuit  first  to  the  repeating  coil.  As  long 
as  the  circuit  is  on  the  calling  apparatus  there  is  no 
danger  of  disturbing  the  simultaneous  working.  The 
disturbance  arises  only  at  the  moment  of  connect- 
ing. For  this  reason  it  would  be  .sufficient  to  place 
the  repeating  coil  in  the  connecting  cord  :  but  in  the 
same  path  there  is  also  the  clearing-out  signal,  and 
a  great  loss  of  energy  might  thus  be  incurred.    This 
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we  may,  however,  remedy  if  the  repeating  coil  is 
constructed  in  such  a  manner  as  to  serve  at  the 
same  time  as  the  clearing-out  signal. 

The  clearing-out  signal  is,  as  a  rule,  connected 
in  the  bridge  between  the  two  branches  of  the  cir- 
cuit, and  its  duty  is  by  its  great  self-induction  to 
prevent  the  wasting  of  any  considerable  part  of  the 
speaking  current.  How  far  it  is  able  to  satisfy  this 
demand  might  be  readily  ascertained  by  inserting  a 
receiver  in  the  shunt  path.  In  spite  of  thus  increas- 
ing the  impedance  of  the  bridge  we  still  obtain  in- 
telligible speaking  even  with  a  clearing-out  signal  of 
2,000  ohms  resistance,  if  the  latter  is  entirely  im- 
bedded in  iron.  These  currents  do  not  so  rigidly 
follow  the  rules  which  apply  to  strong  currents, 
and  therefore  inferences  drawn  from  such  rules  do 
not  apply  in  this  case,  as  may  be  shown  by  a  simple 
experiment.  With  such  a  clearing-out  indicator  30 
per  cent,  of  the  energy  is  lost  on  the  average,  and 
70  per  cent,  only  is  available,  as  I  have  been  able  to 
ascertain  myself. 

With  a  well-constructed  repeating  coil,  if  ar- 
ranged as  a  clearing-out  signal,  the  loss  is  not 
greater.  Consequently  if  we  insert  such  a  repeat- 
ing coil  into  the  connecting  cord,  simultaneous  work- 
ing without   affecting  the  telephone   is    secured. 

The  repeating  coil  transformed  into  a  clearing-out 
drop  naturally  possesses  a  closed  iron  circuit.  In 
European  practice  this  plan  is  avoided  and  an  open- 
circuit  repeating  coil  is  generally  preferred.  The 
question  whether  the  repeating  coil  has  an  open  or 
closed  magnetic  circuit  does  not  affect  the  high 
frequency'  involved,  and  for  weak  currents  this  is  of 
much  less  importance  than  the  other  losses  that 
arise  in  an  open-circuit  repeating  coil. 

For  relatively  strong  signaling  currents  the  closed 
iron  circuit  is  of  decided  advantage,  because  with 
open-circuit  repeating  coils  it  is  only  exceptionally 
possible  to  ring  through  w^ith  alternating  current, 
while  it  is  always  certain  when  there  is  a  closed  iron 
circuit. 

From  the  point  of  view  of  simultaneous  working 
it  only  remains  to  separate  the  ringing  currents. 

This  may  be  accomplished  if  alternators  are  used 
by  branching  the  ringing  current  at  each  operator's 
position  on  a  separate  repeating  coil.  Where  batter- 
ies are  used,  which  are  today  exceptional,  each  oper- 
ator's position  must  be  given  its  separate  battery. 
This  is  a  matter  for  the  technical  department. 

As  for  the  operating  department  it  is  only  desir- 
able that  the  -telephone  and  telegraph  operators 
should  be  able  to  communicate  with  each  other 
quickly,  so  that  they  can  co-operate  in  case  of 
troubles. 

In  the  simultaneous  working  apparatus  itself  the 
branching  coil  is  of  the  highest  importance.  It  is 
most  important  that  the  inductance  on  the  two 
sides  should  be  equal.  This  is  more  important  than 
the  exact  equality  of  their  ohmic  resistance.  This, 
however,  determines  not  only  the  resistance  of  the 
coil  but  also  the  size  of  copper  wire  to  be  used. 

From  the  point  of  view  of  choking,  it  is  desirable 
to  use  long  coils ;  such  coils,  however,  by  reason 
of  the  phenomena  of  dispersion,  prevent  the  com- 
plete neutralization  of  the  telegraph  currents,  and. 
therefore,  it  is  necessary  to  select  short  coils.  With 
such  an  arrangement  the  operation  of  the  telegraph 
apparatus  is  not  perceptible  on  well-balanced  tele- 
phone circuits. 

In  the  Hungarian  telephone  system  the  results 
hitherto  obtained  with  simultaneous  telegraphy  and 
telephony  in  the  manner  above  described  have  been 
excellent. 


Denver  Also  Out  for  N.  E.  L.  A.  Conven- 
tion. 

As  mentioned  in  the  Western  Electrician  last 
week,  the  next  convention  of  the  National  Electric 
Light  Association  is  practically  sure  to  be  held  west 
of  the  Missouri  River,  and  the  chances  of  Colorado 
Springs  then  seemed  to  be  the  best.  Denver,  how- 
ever, the  recognized  convention  city  of  the  West, 
will  not  stand  passively  by  but  W'ill  make  a  fight 
for  her  rights. 

The  executive  committee  of  the  National  Electric 
Light  Association  is  understood  to  have  adopted  this 
resolution : 

Resolved,  That  it  is  the  sense  of  this  meeting  that 
the  next  annual  convention  be  held  May,  1005,  and 
that  the  place  of  meeting  be  west  of  the  Missouri 
River,  preferably  Colorado  Springs.  Colo.,  and  fur- 
ther, that  the  officers  of  the  association  be  and  are 
hereby  authorized  to  select  the  city,  time  and  place 
of  holding  the  convention  upon  receipt  of  satis- 
factory assurance  as  to  hotel,  railroad  and  other  ac- 
commodations. 

Though  Colorado  Springs  is  suggested  by  the 
executive  committee,  it  will  be  seen  that  the  matter 
still  rests  with  the  officers  of  the  association.  It 
seems  therefore  at  present  as  though  one  or  the 
other  of  the  above-mentioned  places  will  be  selected, 
or  perhaps,  as  has  been  suggested,  the  two  places 
conjointly — Denver  for  the  convention  proper  and 
Colorado  Springs  for  the  entertainment  features. 

In  reference  to  this  matter  Mr.  Henrv  L.  Doherty 
says :  "Denver  wants  the  next  convention  of  the 
National  Electric  Light  Association  and  w^ants  it 
badly.  We  think  our  work  entitles  us  to  this  con- 
vention if  it  is  to  be  held  west  of  the  Missouri 
River." 


Artificial   Loads  for  the   Dissipation   of 
Electric  Power.^ 

By  F.  H.  Davies. 

Of  all  central-station  auxiliary  apparatus  that  is 
not  generally  included  in  the  main  contract,  the  arti- 
ficial load  is,  perhaps,  the  most  important.  In  the 
days  of  small  sets  and  more  or  less  haphazard  meth- 
ods it  was  not  given  much  thought.  Some  electricity 
works  boasted  sets  of  large  and  expensive  resistance 
frames,  which,  constructed  of  steel  tape  or  large 
slabs  of  some  resistance  material,  were  capable  of 
dealing  with  50  kilowatts  or  so,  and  the  rest  had 
recourse  to  the  homely  tub  fitted  with  two  lead 
plates  and  filled  with  a  saline  solution  of  some  sort. 
The  resistance  frame  for  dynamo  testing  has  had 
its  day,  but  the  tub  in  series-parallel  arrangements 
still  exists  in  a  surprisingly  large  number  of  elec- 
tricity works.  With  the  comparatively  large  sets 
in  use  at  the  present  day  an  artificial  load  is  an 
obvious  necessity,  and  it  is  safe  to  say  that  due  re- 
gard to  reliability  and  freedom  from  risk  necessitate 
the  trial  running  of  a  set  at  something  approaching 
full  load  for  at  least  a  few  minutes  after  a  repair 
of  anything  but  a  trifiing  nature  has  been  performed 
on  it.  More  especially  is  this  the  case  in  alternating 
works,  owing  to  synchronizing  difficulties.  In  di- 
rect-current stations  it  is  often  customary,  say,  after 
a  bearing  has  been  remetaled,  to  put  the  machine  on 
load,  at  the  same  time  watching  carefully  for 
any  signs  of  heating,  and  being  ready  to  change 
over  sharply  if  necessary.  Here  this  practice  is 
fairly  safe,  as  changing-over  operations,  ,even  with 
large  sets,  may  be  accomplished  in  a  very  short  time, 
but  in  alternating  work  this  is  not  always  the  case, 
and  the  precious  moments  spent  in  synchronizing 
have  to  be  taken  into  account. 

The  attitude. of  the  larger  electricity  supply  con- 
cerns may  be  taken  as  indicating  that  the  necessity 
of  a  preliminary  full-power  run  is  appreciated,  for 
practically  all  arrange  for  a  test  upon  artificial  load 
after  any  repair  of  a  serious  nature,  but  the  obsolete 
manner  in  wdiich  this  is  often  carried  out  is  sur- 
prising, and  hardly  creditable  to  those  concerned. 
Quite  recently  one  of  the  largest  London  high-ten- 
sion electricity  works  afforded  an  exhibition  to  the 
passer-by  of  an  alternator  of  some  500  kilowatts 
being  run  on  a  weird  and  wonderful  arrangement 
of  tubs  placed  in  the  station  yard.  High-tension 
cables  strung  about  anyhow ;  no  one  to  guard  the 
apparatus,  and  no  precautions  for  safety  taken  be- 
yond a  few  half-obliterated  notices  reading  "Danger, 
2,000  volts."  .  This  is  not  economical,  it  is  not  con- 
venient, and  it  is  certainly  not  safe.  It  is,  perhaps, 
an  extreme  case,  but  very  similar  ones  must  be 
known  to  many. 

Tubs,  as  an  artificial  load,  even  for  the  smallest 
sets,  are  not  convenient,  and  for  large  powers,  in 
a  short  time  of  regular  use,  absorb  enough  money 
in  the  shape  of  wages  for  the  men  that  dance  at- 
tendance upon  them  to  fit  up  a  proper  and  perma- 
nent arrangement,  and  this  in  addition  to  the  ex- 
treme inconvenience  experienced  in  their  use  tor 
dissipating  considerable  amounts  of  power.  In  all 
alternating  and  in  every  direct-current  works  of  any 
size  it  will  be  found  to  pay  to  install  a  properly 
designed  and  permanent  water  load,  and  the  appa- 
ratus being  simple  in  the  extreme,  this  may  gen- 
erally be  done  at  very  little  expense. 

Before  starting  out  to  design  a  suitable  arrange- 
ment, there  are  one  or  two  points  that  must  be 
considered  and  appreciated.  Primarily,  the  passage 
of  either  alternating  or  direct  current  through  water 
produces  heat,  and  this  lowers  its  resistance  very 
considerably  as  boiling  point  is  approached.  It  there- 
fore follows  that  for  convenient  working  the  water 
.must  be  continually  renewed  in  order  to  maintain 
its  temperature  and  conductivity  at  some  fixed  and 
suitable  point.  Then  the  nature  of  the  water  must 
'be  taken  into  consideration,  for  although  the  specific 
resistance  of  supply  companies'  water  may  be  much 
the  same  all  the  world  over,  that  of  rivers  and  canals 
may  be  very  different,  the  same  stream  even  varying 
considerably,  according  to  the  period  of  the  year 
and  the  amount  of  impurities  or  refuse  contained 
in  it.  This  is  especially  the  case  with  sluggish  canal 
water.  In  the  winter,  when  it  is  comparatively  pure, 
its  resistance  Js  fairly  high,  but  the  advent  of  hot 
weather  and  putrescent  matter  lowers  it  greatly, 
sometimes  to  an  almost  incredible  amount.  The 
writer  may  cite  a  case  in  his  own  experience  where 
the  matter  of  one  of  the  London  canals  varied  so 
largely  in  conductivitj^  at  different  periods  of  the 
year  that  while  in  winter  a  2.000-volt  alternator 
would  be  tested  with  the  electrodes  about  three  or 
four  yards  apart,  in  summer  it  was  necessary  to 
increase  this  distance  fourfold  to  obtain  an  equal 
dissipation  of  power  with  similar  electrodes. 

The  accompanying  curve  (Fig.  i)  shows  the  re- 
sults of  a  test  made  to  determine  the  nature  of  the 
above-mentioned  use  of  conductivity  with  heat.  TTie 
water  was  taken  from  the  mains  of  the  New  River 
Compan3^  and  the  test,  lasting  2V2  hours,  with  no 
fresh  water  added  to  keep  down  the  temperature, 
w'as  with  direct  current  at  500  volts.  It  will  be  seen 
that  up  to  a  certain  temperature  the  rise  in  current 
and  heat  is  proportionate;  after  this,  how-ever,  the 
former  gains  rapidly  on  the  latter.  The  results,  as 
far  as  the  actual  figures  go.  are.  of  course,  of  no 
definite  value,  as  these  will  vary  considerably  ac- 
cording to  the  volume  of  water  in  the  tank,  and,  to 
a  certain  extent,  with  the  size  of  the  electrodes  em- 

I.     From  the  Electrical  Engineer  of  London, 


224  ' 

ployed.  They,  liowcvcr.  demonstrate  the  fact  tliat 
the  rises  do  not  take  place  in  equal  proportion  for 
atiy  length  of  time,  and  the  ratio  will  very  probably 
he  similar  for  every  class  of  water  within  reasonable 
limits.  If  desired,  an  increase  in  conductivity  may 
he  obtained  by  the  addition  of  chemicals,  such  as 
sulphuric  acid,  salt  and  common  soda.  Of  these,  the 
two  latter  are  preferable,  being  cheaper  and  having 
less  corroding  action  on  the  electrodes;  but  it  is 
desirable,  n  possible,  to  do  without  them.  as.  unless 
the  addition  is  made  vcr>'  carefully  after  the  water 
has  attained  its  maximum  heat,  there  is  a  likelihood 
of  its  being  overdone,  and  the  arrangement  rendered 
temporarily  useless  by  the  resistance  having  become 
ton   low. 

The  design  of  a  permanent  water  resistance,  as 
far  as  dimensions  go,  must,  of  course,  be  dependent 
upon  the  size  of  plant  to  be  tested;  but  in  any  case 
it  is  better  to  err  on  the  large  side,  as  the  greater 
the  volume  of  liquid  the  more  satisfactory  will  be 
the  results.  If  a  water  rheostat  is  overloaded,  the 
resultant  violent  boiling  gives  rise  to  vapor  troubles 
and  an  unsteady  current,  owing  to  the  level  of  the 
water  innnediately  surrounding  the  electrodes  being 
constantly  varied  by  the  ebullition.  A  very  simple 
arrangement,  suitable  for  dealint^  with  up  to  1,000 
kilowatts   at   500   volts    direct   current,    is   shown    in 
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FIG      I,       ARTIFICIAL   LOADS. — CURVE   OF   TEST. 

Fig.  2.  Both  tanks  arc  of  iron,  and  tlie  inner  one, 
which  is  suspended  from  some  suitable  bracket  by 
wires,  is  boUomlcss.  The  immersion  of  this  latter 
is  regulated  liy  aid  of  a  small  winch — preferably 
one  of  the  ratchet  type — and  by  this  means  the  amount 
of  current  can  be  regulated  to  a  nicety.  It  is  fitted 
with  two  bars  nf  wood,  on  to  wdiich  the  suspending 
wires  are  fixed,  being  broken  in  their  length  by  a 
scries  of  insulators.  These  beams  have  an  additional 
function — viz.,  that  of  pr.eventing  a  short-circuit 
should  the  wires  break.  In  working  with  tubs  or 
iitber  rough  apparatus  it  is  common  practice  to 
suspend  the  electrodes  by  the  cables  themselves,  the 
idea  being  partly  that  if  the  wire  breaks,  thus  caus- 
ing the  two  opposite  poles  to  come  into  contact,  the 
current  will  be  automatically  cut  off;  but  such  a 
system  practically  debars  the  use  of  winches,  unless 
nf  special  and  elaborate  design.  It  is,  on  the  whole, 
belter  practice  to  use  a  strong  steel  rope,  making 
sure  that  it  is  always  fit  for  its  work. 

Referring  to  Fi.g.  2,  the  positive  pole  of  the  ma- 
chine is  connected  to  the  inner  tank  by  a  flexible 
cable,  and  the  negative  to  the  outer,  which  is 
grounded,  the  apparatus  thereby  being  made  to  all 
intents  and  purposes  safe.  An  efficient  supply  of 
cooling  water  is  arranged  for  bv  the  two  pipes  at 
the  ends  of  the  outer  tank.  The  outlet  should  be 
at  the  top,  to  allow  the  hottest  w-ater  to  flow  off 
and  the  inlet  at  the  Imtlom,  thus  causing  the  cold 
water  to  intermingle  with  the  entire  contents  of  the 
lank.  If  the  supply  is  drawn,  say,  through  the  sta- 
tion circidating  water  mains  from  some  adjacent 
stream,  the  hot  overflow'  is  probably  of  no  value, 
and  may  be  allowed  to  run  to  waste  :  but  if,  on  the 
other  hand,  it  is  taken  from  the  supply  mains  or 
other  comparatively  pure  source,  and  not  treated 
v;ith  chemicals  in  the  tank,  it  may  with  advantage 
be  pa.sscd  into  the  hot  well,  and  an  appreciable  econ- 
omy  thus   effected. 

For  testing  high-voltage  alternating-current  ma- 
chinery of  the  same  output,  the  arrangement  shown 
in  Fig.  2  would  be  too  large,  but  it  may  be  adapted 
by  snl)stituting  rod  electrodes,  the  outer  tank  being 
grotuided  and  simply  used  as  a  container,  and  not 
as  one  of  the  poles.  Single-phase  work  will  neces- 
sitate two  three-fourths-iuch  or  one-inch  iron  rods 
placed  about  three  feet  apart  for  2.000  volts,  and 
three-phase,  of  course,  calls  for  three,  placed  ecjui- 
distantly  at  an  angle  of  120  degrees.  Two-phase 
testing  requires  two  separate  tanks  with  two  poles 
iit  eacli.  the  phases  being  treated  separately  as  two 
independent  single-phase  circuits.  One  large  tank 
such  as  the  above  ma"  be  used  with  only  two  inner 
electrodes  and  the  tank  as  a  common  third,  but  in 
this  case,  if  accurate  readings  are  required,  say,  for 
the  purpose  of  an  cfticicncy  test,  it  must  be  divided 
between  the  two  rods  by  a  metallic  plate  electrically 
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c<Mmected  to  the  tank  all  around,  as  otherwise  con- 
siderable current  that  obviously  cannot  be  metered 
will  pass  between  the  two  inners,  falsifying  the  re- 
sults to  a  large  degree.  When  using  rods  as  elec- 
trodes, it  will  be  found  advantageous,  in  the  interests 
of  circulation  of  the  water,  to  place  earthenw-are 
drain  pipes  around  them,  with  their  upper  ends 
slightly  below  the  surface  of  the  water.  The  violent 
boiling  that  takes  place  within  the  pipes,  owing  to 
the  restricted  volume  of  water,  causes  a  very  rapid 
circulation  upward  and  over  their  tops,  and  this,  of 
course,  tends  to  the  desired  effect  of  keeping  the 
whole  of  the  contents  of  tank  at  approximately  even 
temperature. 

'I'here  can  be  no  doubt  that  for  the  testing  of 
machinery  and  for  general  station  work,  the  water 
load  is  the  best  and  handiest  medium.  Other  types 
are,  however,  found  in  use,  some  of  \vhich  may 
be  recommended  for  purposes  apart  from  machine 
testing.  The  carbon  rheostat  as  a  power  absorber 
is  an  old  friend — indeed,  one  of  the  first,  and  al- 
though it  is  not  much  used  at  the  present  time,  it 
has  done  yeoman  service  in  the  past.  The  best  form 
is  tlie  well-known  one  that  is  made  up  of  a  series 
of  carbon  plates  placed  in  a  frame  fitted  with  a 
screw  for  tightening  up  or  slacking  back,  the  con- 
tact between  the  plates  being  thus  increased  or 
diminished,  and  the  resistance  of  the  whole  varied 
in  proportion.  In  this  apparatus  the  resistance  is 
due.  not  so  much  to  that  of  the  carbon  itself,  as 
to  the  more  or  less  bad  contact  between  the  plates; 
and  as  these  cannot  be  fitted  or  screwed  up  so  as 
to  touch  equally  all  over  their  surface,  the  current 
is  often  forced  to  take  a  diagonal  path  through  the 
plates  from  one  point  of  contact  to  another,  and 
iiy  this  means  the  resistance  of  the  whole  is  consid- 
erably   increased    over    the    theoretical    amount    that 
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FIG.  2.     ARTIFICIAL  LOADS. — TANKS  FOR  WATER  RHEOSTAT. 

might  be  calculated  for  the  particular  length  and 
diameter  of  the  rheostat.  Cooling  is  the  chief  diffi- 
culty presented  by  such  apparatus,  and  for  this  rea- 
son it  is  only  suitable  for  very  small   powers. 

A  very  cheap  and  handy  form  of  artificial  load 
may  be  made  up  of  galvanized-iron  netting  wound 
into  a  spiral  by  the  aid  of  non-inflammable  insulat-. 
ing  distance  pieces,  or  folded  backward  and  forward 
o\'er  an  iron  frame  built  up  on  insulators.  The  re- 
sistance of  this  netting  is  approximately  0.00,36  of  an 
ohm  per  yard  of  No.  iS  gauge,  one-inch  mesh,  one 
yard  wide,  and  the  safe  current  capacity  of  such  a 
piece  would  be  about  100  amperes.  Different  makes 
of  netting  would  doubtless  vary  in  these  figures, 
and  before  building  up  such  a  rheostat  careful  re- 
sistance measurements  of  a  sample  would  be  neces- 
sary. 

For  testing  small  machines,  such  as  exciters,  a 
A'ery  handy  artificial  load  may  be  made  in  this  w-ay. 
As  a  dissipator  of  heat,  iron  nettin.g  is  naturally  very 
effective,  especially  the  kind  composed  of  a  right- 
angled  mesh,  in  which  case  only  one  set  of  wires 
vvill  carry  current,  while  the  others  at  right  angles 
will  serve  to  carry  off  much  of  the  beat  generated. 
Expanded  metal  also  makes  a  very  effective  resist- 
ance, and  in  many  ways  is  preferable  to  netting, 
being,  for  instance,  stronger  and  requiring  less  sup- 
port. It  is,  of  conrse,  dearer  than  the  former,  but 
to  a  certain  extent  makes  up  for  this  by  requiring 
less  in  the  w.ay  of  holding  up  and  clamping  together. 
If  intended  for  a  permanency,  its  use  is  to  be  recom- 
mended over  netting,  but  as  a  temporary  expedient 
the  latter  is  preferable,  owing  to  its  extremely  low- 
cost. 
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dvnanio  _testin.g,  as  many  engineering  works  and  cen- 
tral stations  are  using  at  the  present  time  similar 
arrangements  for  the  above  purposes.  Neither  is  it 
always  advisable  to  earth  the  outer  tank,  especially 
in  an  engineering  works  where  large  foundation 
plates  are  used  for  bolting  down  machines  which 
are  about  to  be  tested,  because  by  so  doing  you  prac- 
tically reduce  the  insulation  resistance  of  the  machine 
down  to  one-half,  which  may  cause  trouble.  I  should 
like  to  ask  the  writer  how  long  he  proposes  to  run  a 
machine  under  test,  because  he  mentions  the  fact  that 
he  does  not  like  the  use  of  canal  water  for  the  above 
purposes,  owing  to  its  changing  its  specific  resistance 
considerably  during  the  period  from  winter  to  sum- 
mer. Surely  he  would  not  run  a  machine  for  six 
months  in  order  to  test  its  efliciency  or  general  be- 
havior of  same.  Usually  from  10  to  12  hours 
run  will  satisfy  any  reasonable  '  engineer,  during 
which  time  he  will  find  that  the  physical  properties 
or  the  conductivity  of  the  canal  water  have  not  altered 
much,  if  any,  certainly  not  enough  to  interfere  with 
the  test.  With  regard  to  the  use  of  chemicals,  such 
as  sulphuric  acid,  salts  and  common  soda,  I  beg  to 
say  that  these  should  never  be  used  upon  any  ac- 
count where  a  very  steady  constant  load  test  is  re- 
quired.. If  the  tank  is  suitablv  designed,  with  ample 
electrode  surface  (both  anode  and  cathode),  together 
with  some  con\enient  arrangement  for  varying  the 
distance  between  these  electrodes,  also  with  a  large 
supply  of  cold  water  (either  canal,  river,  town  or 
even  condensed  water)  for  circulating  through  the 
tank,  then,  witli  a  reasonable  small  tank,  there  is  not 
the  slightest  reason  why  any  size  of  machine  up  to  at 
least  1,000  kilowatts  could  not  be  run  under  full  load 
without  the  use  of  any  chemicals  whatever  Some 
years  ago  I,  for  the  first  time,  made  it  known  to  the 
engineering  community  (by  giving  analysis  and  spe- 
cific resistances  of  various  waters)  that  it  was  quite 
unnecessary  to  use  chemicals  of  any  kind  for  any 
waters  when  testing.  Again,  2V2  years  ago,  a  dis- 
cussion took  place  between  myself  and  another  well- 
known  engineering  gentleman  upon  the  question  of 
testing  tanks,  chemicals,  various  waters— in  fact  on 
similar  lines  to  this,  when  I  gave  a  few  particulars 
and  dimensions  of  tank  I  had  been  in  the  habit  of 


.•\  correspondent — apparently  a  Mr.  Berry — of  the 
English  iournaj  in  which  this  article  appears  add? 
ihis:  "There  Is  nntlnn.g  particularly  original  in  the 
method  of  placiug  one  iron  tank  inside  another, 
ill  order   to  build   up  an  artificial  load  suitable  for 


The   Storage    Battery  as  Applied   to 
Electric  Railways.' 

Bv  W.  E.  WiNSHip. 

Within  the  last  few  years  there  has  been  a  decided 
change  in  the  attitude  generallv  taken  as  to  the  ad- 
vantages and  advis.ability  of  storage-battery  installa- 
tions, 'ihis  is  partly  due  to  a  better  knowledge  of 
the  life  wdiich  may  reasonably  be  expected,  and,  to 
a  minor  extent,  to  improvements  in  construction  and 
plates. 

Storage  batteries  have  shown  their  utility  and 
economy  especially  in  railway  work,  where  current 
fluctuations  are  usually  extreme. 

WTiere  the  system,  supplied  from  a  single  station, 
is  large,  and  relatively  small  cars  are  operated,  the 
instantaneous  fluctuations  will  be  a  small  percentage 
of  the  total  load,  and  there  would  be  no  economy 
gained  in  removing  them.  The  load  in'this  case  will 
very  nearly  follow  the  service  supplied;  i.  fe.,  be 
steady  and  proportional  to  the  number  of  cars,  and 
the  only  effectual  use  of  a  storage-battery  plant, 
outside  the  large  element  of  reliability  of  operation 
secured  by  it,  would  be  in  regulating  the  load  factor 
on  the  generating  units  in  service.  There  would 
probably  be,  even  in  this  case,  a  considerable  econ- 
orny  resulting  in  operating  the  generating  units  and 
boilers  at  their  most  eflicient  load.  This  fact  and 
their  importance  as  a  reliability  factor  might  deter- 
mine their  installation  under  the  above  conditions. 
When  large  cars  are  operated,  perhaps  even  in 
trains,  and  high  accelerations  are  demanded,  as  in 
interurban  work,  the  conditions  are  entirely  different. 
1  lie  fluctuations  are  then  enormous,  frequently  much 
in  excess  of  100  per  cent,  over  the  average  load,  and 
we  very  often  find  stations  operating  on  a  50-pcr 
cent,  load  factor  in  order  that  the  maximum  demand 
may  be  within  the  overload  capacity  of  the  generators. 
As  is  well  known,  the  efficiency  of  a  steam  engine 
is  greatly  reduced,  and  that  of  a  generator,  also,  to 
a  smaller  extent,  when  the  average  is  much  less  than 
their  rated  load.  With  steam  ti^bines  this  is  true 
to  a  somewhat  less  degree,  but  there  is  still  a  great 
variation  of  steam  consumption.  The  net  efficiency 
of  the  engine-generator  combination  is  the  product 
of  the  efltcicncies  of  the  two,  and  suffers,  therefore, 
more  greatly  than  cither  singly.  By  using  a  storage 
battery,  either  with  or  without  a  liooster,  to  absorb 
these  fluctuations,  it  becomes  possible  to  raise  the 
load  factor  by  shutting  down  one  or  more  engines 
and  boilers,  with  a  consequent  decrease  in  coal  con- 
sumption, reducing  also  such  items  as  labor,  oil, 
waste  and  repairs,  thereby  effectin.g  a  great  economy. 
It  is  possible,  then,  to  operate  with  less  apparatus, 
and  usually  some  saving  may  be  made  in  initial 
power-house  outlay,  since  an  equivalent  battery  plant 
would  cost  somewdiat  less  than  the  engines,  boilers 
and   generators   it   displaces. 

As  with  all  machines  and  contrivances,  the  effi- 
ciency of  a  storage-battery  plant  is  not  perfect.  On 
certain  classes  of  work  (viz..  short  cycles  of  charge 
and  discharge)  it  is  remarkably  high.  If  the  fluctua- 
tions are  within  the  hour-rate  of  discharge  of  the 
battery,  and  are  of  short  duration,  it  is  very  nearly 
90  per  cent.    Tests  published  by  Highfield,  covering 

1.    A  paper  read  before  tlie  Franklin  'Instifiite  of  Philadelpliia, 
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a  year's  actual  operation  of  a  battery  plant  on  such 
work,  showed  a  net  watt-hoiir  efficiency  of  84  per 
cent. 

On  complete  charge  and  discharge  cycles,  it  is 
decidedly  less,  87  per  cent,  with  the  ordinary  station- 
ary t3*pes  of  batteries  being  about  as  high  as  can 
be  obtained,  while  under  practical  operating  condi- 
tions it  is  less  than  this,  running  from  70  per  cent, 
to  So  per  cent.,  according  to  the  class  of  work  the 
battery  is  called  on  to  do.  In  spite  of  this  fairly 
low  efficiency  the  use  of  such  a  "peak"  battery  may 
result  in  a  very  considerable  saving.  Most  especially 
is  this  tnie  when  the  source  of  supply  is  a  water- 
powder  of  limited  capacity,  and.  as  already  pointed 
out.  as  an  emergency  it  is  invaluable. 

The  capacity  of  a  storage  battery  is  given  in  am- 
pere-hours, and  varies  w-ith  the  rate  of  discharge. 
Taking  the  capacity  as  100  per  cent,  at  the  eight- 
hour  rate,  the  capacities  at  the  live,  three  and  one- 
hour  rates  are  S7^';  per  cent.,  75  per  cent,  and  50 
per  cent.,  respectiveh'.  The  capacity  of  a  storage 
battery  is  arbitrary  to  a  certain  extent ;  that  is,  a 
batter>'  could  be  discharged  for  a  longer  time  than 
would  correspond  to  these  figures.  If,  how*ever,  the 
discharge  is  continued  beyond  these  values,  the  volt- 
age drops  too  rapidly  for  good  efficiency.  It  should 
be  noticed  that  by  saying  the  capacity  at  the  one- 
hour  rate  is  50  per  cent,  of  that  at  the  eight-hour 
rate,  we  do  not  imply  that  tw'ice  as  many  ampere- 
hours  must  be  put  in  as  are  taken  out.  for  this  is 
not  the  case.  The  ampere-hour  efficiency  of  storage 
batteries  is  very  good,  being  95  per  cent,  to  98  per 
cent. 

To  take  care  of  the  fluctuations  on  a  power  or  sub- 
station, there  are  several  ways  of  operating  storage 
batteries.  Necessaril3%  the  voltage  of  a  battery  rises 
on  charge  and  falls  on  discharge.  If  the  generators 
have  a  falling  characteristic,  that  is,  the  voltage  drops 
with  increasing  load,  and  the  maximum  permissible 
amount  of  this  drop  is  considerable,  sav  five  per  cent. 
to  10  per  cent.,  then  a  battery  may  be  simply  "floated" 
across  the  bus  bars,  and  will  charge  when  tne  ex- 
ternal load  is  light  and  discharge  when  it  is  heavy. 
The  extent  of  the  load  equalization  under  these  cir- 
cumstances will  depend  on  the  sharpness  of  decrease 
in  voltage,  and  the  duration  and  magnitude  of  the 
fluctuations  with  reference  to  the  size  of  the  battery. 
Roughly,  it  may  be  slated  that  with  a  five  per  cent. 
to  seven  per  cent,  variation  of  voltage  above  and 
below^  the  normal  and  with  current  variations  equal 
to  the  one-hour  rating  of  the  battery,  lasting  for 
several  seconds,  the  generator  load  variation  will  be 
constant  to  within  five  per  cent.  It  is  possible  to 
adjust  the  combination  of  battery  and  generators  for 
different  load  factors  in  either  of  two  ways — first,  by 
cutting  in  or  out  a  certain  number  of  cells  or  by 
raising  or  lowering  the  average  voltage  of  the  station. 
In  many  instances,  however,  it  is  essential  that  the 
voltage  may  be  maintained  fairly  uniform.  Under 
these  circumstances,  in  order  to  have  the  battery 
charge  and  discharge,  the  difference  in  voltage  be- 
tween the  battery  and  the  system  must  be  made  up 
automatically  in  some  way.  It  is  usual  to  employ 
a  differential  booster  for  this  purpose.  A  brief  de- 
scription of  such  boosters  may  not  be  out  of  place. 
There  are  two  booster  systems  which  have  come  into 
general  use  in  America,  both  of  which  are  usually 
motor-driven. 

In  the  one  form  the  booster-generator  field  con- 
sists of  a  shunt  wnnding,  to  which  is  opposed  a  series 
winding,  a  portion  of  this  latter  carrying  the  gen- 
erator load,  %vhile  through  the  remainder  is  passed  the 
external  load.  The  shunt  winding  is  so  determined 
that  with  no  external  load  the  voltage  of  the  booster- 
generator  will  be  equal  to  the  maximum  difference 
of  voltage  between  the  battery  and  generators.  The 
series  winding  is  so  determined  that  with  both  gen- 
erator and  external  load  equal  to  the  average,  the 
resultant  field  and  consequently  the  booster  voltage 
is  zero.  Une  of  the  objections  to  this  arrangement 
is  that  the  resultant  field  is  small  in  comparison  with 
either  component,  and  in  consequence  there  is  a  seri- 
ous amount  of  energy  dissipated  in  the  field  magnets. 
The  field  energy  has  practically  the  same  value  in- 
dependent of  the  battery  load,  so  that  the  amount 
of  this  loss  is  of  considerable  magnitude.  The  self- 
induction  of  these  abnormally  heavy  windings  is  very 
great  and  the  pole  legs  of  the  field  magnets  neces- 
sarily long  to  accommodate  them ;  these  two  facts 
condition  a  relatively  slow  response  of  the  booster 
to  variations  of  the  load. 

In  the  second  form,  the  booster-field  regulation  is 
obtained  through  the  use  of  a  small  auxiliary  gen- 
erator, whose  field  carries  the  generator  load.  This 
machine  is  so  determined  that  with  the  generator 
load  at  its  normal  value  the  voltage  is  equal  to  that 
of  the  system.  The  booster-field  circuit  includes  the 
armature  of  this  auxiliary  machine  and  is  connected 
across  the  generator  bus  bars.  The  result  is  that, 
with  the  average  current  in  the  auxiliary  machine 
field,  the  voltage  impressed  on  the  booster  field,  and 
consequently  the  booster  voltage,  is  zero.  If  the 
generator  load  increases  by  a  small  amount,  the 
voltage  of  the  auxiliary  machine  increases  by  a  cor- 
responding amount,  and  there  is  a  resultant  voltage 
impressed  on  the  booster  field,  thus  causing  the 
booster  to  assist  the  battery  to  discharge.  Tliis  ma- 
chine may  be  so  calculated  that  the  generator  load 
may  be  kept  constant  to  within  any  predetermined 
limit.  It  has  the  advantage  that  there  is  no  energy 
in  the  booster  field  when  it  is  not  required,  and  also 
that  the  regulation  is  dependent  on  the  load  which 
is  to  be  regulated. 
The  length  of  the  booster-field  magnetic  circuit  is 


normal,  and  the  field  windings  are  composed  of  a 
relatively  small  number  of  turns  (for  a  booster  on 
railway  work  usually  wound  for  50  volts  maximum)  ; 
as  a  result,  the  response  of  the  booster  is  almost 
instantaneous. 

The  determination  of  the  size  of  a  battery  installa- 
tion will  depend  on  two  elements,  the  maximum 
discharge  rate  which  it  is  required  to  deliver,  and 
the  required  storage  capacity.  When  a  battery  is 
simply  to  act  as  a  load  equalizer,  independently  of 
its  storage  capacity  pure  and  simple,  then  it  is  ob- 
vious that  the  battery  should  be  chosen  on  the  score 
of  cost  as  small  as  is  consistent  with  efficiency  and 
life.  For  this  purpose  that  type  of  battery  which 
is  calculated  to  withstand  a  maxiinum  discharge 
rate  wnth  the  least  amount  of  deterioration  and  least 
drop  in  voltage  should  be  chosen.  These  properties 
attach  to  plates  having  a  great  surface  exposed  to 
the   electrolyte   in   the   cells. 

The  combination  of  equalization  of  both  instantane- 
ous fluctuations  and  peaks  of  the  average  load  is 
especially  useful  with  waterpowers  of  limited  ca- 
pacity, as  it  is  possible  then  to  obtain  the  maximum 
output  capacity  of  the  plant.  Another  very  promi- 
nent advantage,  especially  in  operating  on  compara- 
tively low  heads,  is  that  the  difficulties  of  governing 
are  largely  obviated.  This  is  of  extreme  importance 
in    alternating-current    installations. 

An  example  of  such  an  installation,  at  Easton,  Pa., 
may  be  quoted.  The  power  niant  consists  of  two 
two-phase  alternators,  driven  by  waterwheels,  located 
in  a  station  about  1V2  miles  distant  from  the  main 
power  house.  In  this  latter  are  steam-driven  aux- 
iliaries. A  mi.xed  railway  and  light  service  is  fur- 
nished. Before  the  installation  of  this  battery  an 
Sco-horsepOwer  steam  unit  was  in  constant  use  to 
reinforce  two  alternating-current ,  motor-generator 
sets,  driven  from  the  waterpower,  in  order  to  care 
for  the  instantaneous  peaks  of  the  railway  load. 
Since  the  installation  of  the  battery,  the  waterpower 
carries  both  the  railway  and  lighting  load.  During 
the  day  the  battery  equalizes  the  railway  load,  re- 
ceiving also  a  slight  net  charge;  when  the  lighting 
load  comes  on,  the  battery  furnishes  a  net  discharge 
to  cover  the  difference  between  the  waterpower  ca- 
pacity and  the  total  load  on  the  plant.  From  12  to 
4  a.  m.,  when  the  load  is  extremely  light,  the  battery 
is  recharged.  They  are  able  then  to  carry  their  load 
under  normal  conditions  without  the  use  of  steam, 
excepting  for  certain  auxiliary  service,  and  are  able 
to  shut  down  an  Soo-horsepower  unit,  and,  in  addi- 
tion to  this  advantage,  by  the  removal  of  the  railway- 
load  fluctuations,  their  lighting  service  is  extremely 
satisfactory. 

The  preceding  has  reference  to  installations  in 
central  or  sub-stations.  Under  certain  conditions  it 
is  advantageous  to  install  batteries  at  points  distant 
from  generating  stations.  Such  installations  are  of 
two  types — "floating,"  or  fed  from  a  boosted  feeder, 
and  are  termed  line  batteries.  In  electric-railway 
work  such  batteries  would  be  located  at  some  dis- 
tance from  the  generating  station  to  maintain  the 
line  voltage. 

In  the  case  of  a  battery  at  the  end  of  a  boosted 
feeder,  it  is  usual  to  transmit  the  average  current, 
allowing  the  battery  to  absorb  or  give  up  the  differ- 
ence between  the  instantaneous  and  average  currents. 
Such  an  installation  may  have  a  very  fair  efficiency, 
and  will  show  a  decided  advantage  over  a  high-ten- 
sion transmission  and  sub-station  scheme  if  the  fre- 
quency of  the  car  service  does  not  justify  the  first 
cost  and  attendance  required  by  the  latter.  The  in- 
stances where  these  conditions  hold  are  extremely 
numerous  in  interurban  work.  In  many  cases,  how- 
ever, a  battery  simply  placed  across  the  line  will  serve 
every  purpose  of  the  above,  and  will  show  several 
advantages  over  it. 

It  is  obvious  that  the  voltage  at  different  points_ 
could  be  maintained  by  copper,  but  the  amount  of 
copper  would  often  be  excessive.  It  is  of  great 
importance  to  maintain  the  voltage  on  the  line  at  as 
high  a  value  as  is  possible,  for  several  reasons.  It 
is  the  characteristic  of  series  motors,  such  as  are 
used  in  railway  work,  to  take  a  definite  current  on 
definite  grades  outside  of  periods  of  acceleration  aiid 
independent  of  the  speed  of  a  car.  The  speed  will 
vary  very  approximately  as  the  applied  voltage:  it  is 
obvious,  then,  that  to  maintain  a  given  schedule 
less  cars  will  be  required  with  high  than  with  low 
voltage.  Again,  with  cars  on  a  grade  or  accelerating, 
the  periods  of  taking  excessive  currents  are  of  shorter 
duration  with  the  higher  voltage.  The  heating  of 
the  motors  will  depend  largely  on  tne  time  that  these 
heavy  currents  are  demanded,  and  as  a  result  the 
motors  will  deteriorate  and  burn  out  very  rapidly 
if  the  line  voltage  is  too  low.  This  iteni  of  motor 
repairs  is  a  very  serious  one  in  electric-railway  oper- 
ation. Again,  the  loss  in  transmission  with  low  volt- 
age is  excessive.  Taking  into  account  the  schedule 
speed  and  the  transmission  losses,  the  energy  con- 
sumption will  be  approximately  inversely  as  the 
squares  of  the  applied  voltages. 

If  the  amount  of  copper  is  sufficient  to  furnish 
the  average  demands  of  the  cars  with  a  relatively 
small  drop,  when  the  cars  are  accelerating  or  mount- 
ing grades  distant  from  the  power  house,  especially 
when  the  service  is  supplied  by  only  a  few  cars,  the 
drop  becomes  excessive,  and  is  felt  all  over  the  line. 
If  a  battery  be  installed  at  a  point  about  three-fourths 
of  the  distance  from  the  power  house  (which  piont 
would  be  modified  somewhat  hy  the  location  of 
grades),  whose  voltage  is  equal  to  the  voltage  which 
would  exist  at  this  point  if  all  the  cars  were  taking 
the  average  current,  then  it  would  charge  on  light 


loads  and  discharge  when  the  load  becomes  heavy. 
This  results  in  a  very  considerable  equalization  of 
load  on  the  power  house  and  in  the  maintenance  of 
the  voltage  at  the  battery  location  at  approximately 
a  constant  value,  varying  only  five  per  cent,  to  seven 
per  cent,  above  and  below  the  average.  The  battery 
will  then  neither  experience  a  net  charge  nor  dis- 
charge. Such  batteries  have  been  installed  by  put- 
ting in  the  number  of  cells  corresponding  to  the 
average  voltage  before  the  erection  of  the  battery. 
It  is  easily  seen  that  the  two  values,  voltage  at  this 
point  with  the  cars  taking  the  average  current,  and 
the  average  voltage  may  be  quite  different,  as  the 
battery  will  modify  the  latter  quite  considerably. 

An  objection  sometimes  brought  against  such  an 
installation  is  that  it  has  no  flexibility.  It  is,  of 
course,  absolutely  determined  by  the  feeder  scheme 
and  the  service  on  the  line.  If  the  latter  is  increased, 
the  batteiy  will  experience  a  net  discharge  But 
this  may  he  taken  care  of  as  follows :  A  certain 
number  of  cells  may  be  cut  out  of  service,  cor- 
responding to  the  increased  drop ;  or  if  the  schedule 
yarie_s  with  the  time  of  day,  the  battry  may  be 
installed  so  thkt  it  receives  a  net  charge  during  the 
lighter  service  and  furnishes  a  net  discharge  when 
the  greater  number  of  cars  are  run,  or  the  voltage 
of  the  power  house  may  be  correspondingly  varied. 
Sometimes  the  conditions  would  be  met  by  a  com- 
bination of  these  methods. 

A  small  installation  at  Berlin,  N.  H.,  will  illus- 
trate what  may  be  accomplished  in  this  way.  The 
road  runs  from  Gorham  to  Berlin  Mills,  and  is  ap- 
proximately 8%  miles  long.  The  power  house  is  0.7s 
mile  distant  from  the  Gorham  end  of  the  line:  from 
Gorham  to  Berlin  there  are  numerous  three  to  fiye- 
per  cent,  grades,  with  one  short,  heavy  grade  of  about 
12  per  cent,  near  Berlin;  toward  Berlin  Mills  there 
are  several  eight  per  cent,  grades.  The  track  is  60- 
pound  rail;  bonding  in  poor  condition.  The  line 
consits  of  one  No.  00  trolley,  with  a  400,000  circular- 
mil  feeder  to  within  one  mile  of  the  end ;  from  Gor- 
ham to  the  power  house  there  is  a  400,000-circuIar- 
mil  copper  return.  A  battery  was  installed  in  the 
car  barn  6.5  miles  distant  from  Gorham,  consisting 
of  230  cells,  having  a  capacity  of  280  amperes  for 
one  hour.  Ordinarily  two  16-ton  cars  are  operated 
under  40-minute  headway.  If  extra  cars  are  run  for 
a  short  time,  no  change  is  made  in  the  battery.  If, 
however,  it  is  desired  to  operate  a  20-minute  schedule 
over  eight  or  nine  hours,  30  of  these  cells  are  cut 
out  and  the  battery  furnishes  a  net  discharge  of 
about  40  amperes.  Before  the  battery  was  installed 
it  was  impossible  to  operate  more  than  the  two  regu- 
lar cars.  They  are  now  able  to  operate  four  cars 
for  eight  to  10  hours,  and  at  times  six  cars  are  run. 

What  promises  to  be  an  exceedingly  useful  appli- 
cation of  floating  batteries  on  interurban  roads  oper- 
ating sub-stations  at  not  too  infrequent  intervals  is 
the  installation  of  batteries  in  such  sub-stations  ordi- 
narily to  accomplish  load  equalization;  in  case  of  a 
breakdown  of  the  sub-station  of  short  duration,  the 
battery  would  be  placed  directly  across  the  line  and 
allowed  to  discharge.  If  the  breakdown  is  of  long 
duration,  a  certain  number  of  cells  could  be  cut  out 
and  the  battery  "floated"  between  the  two  stations 
on  either  side  to^  maintain  the  line  voltage  indefinitely 
at  a  value  sufficient  for  continuous  operation. 


Some  Views  on  Municipal  Ownership. 

An  idea  of  the  views  held  by  a  daily  newspaper 
as  regards  the  subject  of  municipal  ownership  of 
public  utilities  may  be  gained  from  the  following 
item,  taken  from  the  editorial  page  of  the  New  York 
Times  of  September  8th: 

"To  an  inquiry  made  at  a  recent  convention  of 
electricians  as  to  the  best  way  of  bringing  the  public 
to  realize  the  fallacy  of  municipal  ownership  the 
most  notable  answer  was  made  by  a  speaker  w^ho 
said  that  this  end  was  to  be  obtained,  'first,  by  giving 
the  best  service  possible  and  charging  only  enough 
to  net  a  reasonable  .return,  and,  second,  by  showing 
failures  on  the  part  of  municipalities  that  have  in- 
stalled their  own  plants.'  In  the  account  of  this 
discussion  that  is  before  us,  only  the  speaker  just 
quoted  made  any  reference  to  good  service  and  small 
charges  as  effective  means  of  fighting  the  public- 
o\ynership  idea.  The  other  speakers  were  content 
with  reliance  upon  the  careful  exploitation  of  every 
failure  of  a  municipal  experiment  along  these  lines, 
and  the  favorite  suggestion  was  that  the  absurdities 
and  inaccuracies  of  the  bookkeeping  by  which  the 
experimenters  occasionally  figure  out  success  should 
be  pressed  upon  the  attention  of  all  communities 
where  an  inclination  to  trouble  the  private  corpora- 
tions had  revealed  itself  or  was  suspected.  j\'Iuch 
can  so  be  done,  no  doubt,  for  the  public-ownership 
people  are  most  deplorable  accountants.  The  chief 
difference,  however,  between  their  reports  and  those 
of  a  good  many  private  corporations  dealing  with 
public  utilities  is  that  the  former  are  false  through 
ignorance  and  the  latter  deceptive  through  inten- 
tion. But  really  admirable  was  the  advice  of  the 
man  who  thought  of  good  service  and  low  charges. 
There  lies  safety,  beyond  a  question,  and  the  safety' 
that  comes,  too,  not  from  winning  a  fight,  but  from 
having  no  fighting  to  do.  The  public  is  too  distrust- 
ful of  itself,  and  especially  of  its  politicians,  ever 
to  attempt  business  on  its  own  account  except  as 
an  escape  from  unendurable  extortion  and  as  the 
smaller   of  two  evils." 


The    international    space-telegraph   conference   will 
take  place  in  Berlin  on  October  6th. 
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Defective  Telephone  Service   in    Paris. 

It  is  a  matter  of  general  knowledge  that  the  tele- 
phone service  in  France,  and  particularly  in  Paris, 
is  uncommonly  poor,  but  it  may  not  be  so  well  known 
that  an  association  of  telephone  subscribers  has 
been  formed  in  the  French  capital  to  conduct  an 
organized  agitation  against  the  many  defects  of  the 
existing  telephone  service,  which  is  provided  by  the 
telegraph  administration  of  the  government.  This 
association  was  established  in  May  last  and  has  as 
its  president  Marquis  de  Montebello.  who  is  assisted 
by  a  council  numbering  ;unong  its  members  well- 
known  business  men  in  Paris.  The  objects  of  the 
association  are  to  effect  an  improvement  in  the  Paris 
telephone  service,  which  lias  long  given  cause  for 
much  complaint,  to  modify  the  drastic  rules  and 
regulations  by  which  the  Paris  telephone  subscriber 
is  governed,  to  increase  the  development  of  the  serv- 
ice and  to  reduce  the  rates.  With  the  object  of  ob- 
taining the  maxinnun  amount  of  publicity  for  the 
grievances  of  the  Paris  telephone  subscriber,  and  for 
the  opinions  and  investigations  of  the  association,  an 
official  monthly  journal  has  been  started,  the  first 
number  of  which  has  appeared,  and  from  which, 
through  the  intermediary  of  the  London  Electrical 
Review,    the    following    information    is    obtained: 

In  his  editorial  article.  Mr.  de  Montebello  points 
out  that  the  association  cannot  be  suspected  of  being 
the  advance  guard  of  any  financial  combination,  of 
being  moved  by  political  aml)itions  or  of  being  irre- 
sponsible agitators  anxious  for  notoriety.  The  sim- 
ple object  of  the  association  is  to  give  organized 
effect  to  the  demand  of  all  telephone  subscribers  who 
with  a  better  and  cheaper  service.  The  telephone 
question,  he  says,  is  more  complicated  than  it  seems 
at  first  glance,  and  to  understand  it  thoroughly  it 
must  be  regarded  under  three  main  aspects— regu- 
lations, organization,  and  financial  management.  The 
regulations,  he  says,  are  arbitrary  and  vexatious,  and 
have  hitherto  been  borne  by  the  subscribers  with 
sheep-like  docility.  It  is  insufferable,  for  example, 
that  the  administration  should  have  the  power,  while 
charging  the  full  subscription,  arbitrarily  to  cut  off 
a  subscriber's  service  or  to  bring  the  subscriber  into 
court  on  account  of  a  few  lively  remarks  to  a  tele- 
phone operator,  as  if  an  outrage  had  been  offered 
to  a  high  dignitary  of  the  state.  As  to  the  organ- 
ization of  the  telephone  department,  Mr.  de  Monte- 
bello says  that  departmental  methods  reign  to  such 
an  extent  that  it  is  not  astonishing  that  there  should 
exist  the  inefficiency  which  generally  results  from 
bureaucratic  management.  Not  much,  he  says,  can 
be  done  here,  but  nevertheless,  he  promises  that  the 
association  will  do  its  best  to  disturb  the  inertia  of 
the  department  and  to  turn  the  searchlight  of  pub- 
licity on  routine  methods,  in  the  hope  of  obtaining 
much-needed  reform  and  progress.  As  to  financial 
management,  the  main  trouble  is  that  all  the  revenue 
from  the  telephone  department  is  promptly  absorbed 
by  the  Treasury,  and  that  all  credits  for  the  im- 
provement of  the  system  and  of  the  staff  are  piti- 
lessly refused.  This,  at  any  rate,  is  said  to  be  the 
explanation  of  the  under-secretary  of  state  in  charge 
of  the  telephone  service,  but  it  appears  that,  in  future, 
if  the  under-secretary  is  insistent  in  his  demand  for 
money  for  the  amelioration  of  the  telephone  service, 
he  will  have  the  active^  support  of  the  Association  of 
Telephone  Subscribers.  As  to  the  line  of  action 
which  the  association  should  pursue,  various  courses 
have  been  suggested,  rans^ing  from  an  alliance  with 
the  administration  to  a  declaration  of  open  war 
against  the  administration.  Mr.  de  Montebello's 
opinion  is.  that  the  association  should  remain  inde- 
pendent, giving  the  fullest  publicity  to  the  difficulties 
and  abuses  connected  with  the  telephone  service,  and 
demanding  the  necessary  reforms  without  prejudice, 
but  with  vigor,  not  employing  extreme  measures 
until  more  temperate  methods  fail.  A  legal  advisory 
board  has  been  established,  which  will  thoroughly 
investigate  the  legal  asnect  of  the  regulations  aft'ect- 
ing  telephone  subscribers  and  their  relations  with 
the  telephone  employes,  and  technical  committees 
are  to  be  appointed  to  studv  the  working  and  de- 
velopment of  the  telephone  in  France  and  in  other 
countries.  Local  committees  will  be  established 
among  the  subscribers  to  bind  them  into  a  powerful 
organization.  Mr.  de  Montebello  concludes  with  an 
eloquent  appeal  to  French  telephone  subscribers  in 
general  to  support  the  association  and  give  it  the 
strength  which  numbers  lend. 

A  short  note  in  this  curious  telephone  journal 
registers  the  successts  which  have  already  been 
achieved  by  the  association  in  its  campaign  against 
the  telegraph  administration.  One  was  the  abroga- 
tion by  the  ;idmini>tration  of  the  clause  in  the  tele- 
phone regulations  under  which  the  administration 
formerly  exercised  the  right  to  cut  off  telephone 
subscribers  who  offended  the  telephone  employes. 
It  seems  that  about  2CO  subscribers  each  year  had 
their  services  arbitrarily  discontinued  by  the  admin- 
istration under  this  rule.  Another  important  result 
of  the  agitation  has  been  a  demand  made  in  Parliament 
by  the  undcr-sccretary  for  the  neccs.^ary  crrdits  to 
add  237  operators  to  the  Paris  telephone  staff.  This 
request  for  additional  operators  is  declared  tq  be 
solely  due  to  the  intervention  of  the  Association  of 
Telephone  Subscribers. 

An  interesting  account  is  given  of  the  official  visit 
of  a  number  of  members,  of  the  comicil  of  the  asso- 
ciation to  the  main  telephone  exchange  in  Paris. 
The  visitors  were  received  by  the  chief  engineer  of 
the  Paris  division  of  the  Telegraph  Administration 
and  by  the  manager  of  the  exchange.  Asked  what 
were  the  principal  causes  of  the  slow  and  defective 


service    of   which    Paris    telephone    subscribers   com- 
plain, the  officials  gave  the  following  reasons: 

1.  The  insufficient  number  of  lines  (presumably 
trunk  lines). 

2.  The  insufficiency  of  staff'. 

3.  The    impatience   of   the   subscribers. 

4.  The  nervousness  of  the  operators. 

Asked  wdiether  the  numl)cr  of  subscribers  served 
by  each  operator  w.is  not  excessive,  the  official  rcpb' 
was  that  the  number  of  subscribers  had  no  bearing; 
the  number  of  calls  was  the  point  to  be  considered. 
According  to  the  official  statistics,  the  number  of 
calls  per  operator's  position  in  14  hours  was  1,000, 
or  an  average  of  70  an  hour.  During  the  busy  times 
of  day,  however,  the  rate  of  calling  is  twice  tiiis 
figure,  and  operators  frequently  have  to  deal  with 
calls   at  the   rate  of   150  an   hour. 

These  figures  seemed  to  astonish  the  visitors,  and 
they  nnmediately  asked  for  the  explanation  of  the 
inlerminable  waits  of  which  they  all  had  frequent 
experience. 

The  answer  to  this  was  simple  and  truly  official. 
"The  subscribers  do  not  know  how  to  use  the  tele- 
phone." 

The  explanation  of  this  retort  on  the  visitors  was 
that  a  subscriber,  once  having  called  by  pressing  his 
button,  must  wait  until  the  operator  answers.  If  he 
presses  the  button  again,  or  hangs  up  the  receiver, 
he  runs  the  risk  of  not  being  answered  at  all.  The 
officials  also  alleged  that,  besides  making  mistakes 
in  calling,  60  per  cent,  of  the  subscribers  neglected 
to  give  the  disconnection  signal  (  !).  which  prevented 
the  operators  from  giving  new  connections  with 
rap'fhlv. 

The  comment  of  the  visitors  on  this  explanation 
of  the  subscribers'  defects  showed  that  the  official 
view   was   hardly  convincing.     It  is   worth   quoting: 

"To  sum  up,  then,  and  this  is  quite  in  accord  with 
all  the  principles  of  the  administration,  if  we  do 
not  get  a  good  service,  if  we  often  have  to  wait  20 
long  minutes  for  an  answer  from  the  exchange,  it 
is  all  our  fault." 

The  officials  were  not  quite  w'illing  to  go  as  far 
as  that,  but  they  certainly  were  of  opinion  that  the 
responsibility  for  the  bad  service  was  largely  shared 
by  the  subscribers.  The  real  cure  for  the  trouble, 
::aid  the  officials,  rather  inconsequently.  it  may  ap- 
pear, was  more  money — more  money  for  lines,  for 
stations,  for  switchboards,  and  for  increase  of  staff. 
The  visitors  pointed  out  that  the  staff  seemed  al- 
ready sufficiently  numerous.  The  official  reply  was 
that  there  were  r.800  operators  on  the  Paris  staff. 
Of  these,  about  325  are  always  on  sick  leave,  and 
obout  70  are  engaged  in  other  than  telephone  work, 
leaving  an  active  staff  of  1,400,  which  is  considered 
insufficient.  The  exact  number  of  subscribers  in  the 
Paris  system  is  not  stated,  but  it  appears  to  be  in 
the    neighborhood    of   35,000. 

/.  discussion  on  the  financial  aspect  of  the  tele- 
phone service  followed,  but  on  these  questions  the 
officials  guardedly  refrained  from  giving  any  opin- 
ions. The  chief  engineer,  however,  threw  a  side- 
light on  the  difficulties  under  which  the  Paris  tele- 
phone system  labors,  by  pointing  out  that  it  was 
only  in  December.  1903,  that  a  credit  of  3,000,000 
frnncs  ^vas  voted  for  new  telephone-exchange  appa- 
ratus which  had  been  demanded  three  years  previ- 
ously. 

The  visitors  were  shown  over  the  exchange,  and 
the  method  of  working  was  explained  in  detail  by 
the  cfficials.  The  impressions  which  the  visitors  re- 
ceived as  a  result  of  their  inspection  were  as  follows: 

The  work  of  the  operators  they  considered  trying 
;ind  fatiguing,  principally  because  the  exchange  is 
.verv  badly  equipped.  With  more  modern  and  bet- 
ter designed  apparatus,  the  operators  would  give  a 
tietter  service  with  less  effort.  In  any  case,  an  in- 
crease of  staff  seemed  absolutely  necessary ;  at  least 
J20  opci'ators  should  be  added  to  the  staff  of  the 
main  excliange.  The  visitors  consider  increase  of 
staff  necessary,  in  order  to  provide  substitutes  for 
absent  operators,  and.  in  order  to  lighten  the  work 
of  the  operators  in  charge  of  the  toll  lines,  these 
have  to  keep  records  in  addition  to  the  regular  work 
of  opcraling.  which  complicates  the  work  and  slows  ' 
lIgv/u  tl.e  service. 

The  other  side  of  the  story,  or,  rather,  a  con- 
tribulion  tc  the  same  side  from  a  more  intimate  pomt 
of  view,  is  contained  in  a  letter  to  -the  prosiden*: 
of  the  association  from  a  group  of  telephoi'.e  op- 
erators. This  communication  is  couched,  as  might 
be  expected,  in  somewhat  hysterical  terms.  The  op- 
erators complain  that  they  have  loo  many  subscribers 
to  serve,  and  that  the  subscribers  are  not  as  polite 
as  they  might  be.  The  volume  of  work  Increases 
pteadih.  and,  at  the  same  time,  the  work  becomes 
more  difficult  to  do,  on  account  of  defective  apoK- 
ratus.  The  complaining  onerators,  however,  have  the 
sen=c  to  see  that  definite  figures  are  more  convincing 
than  general  complaints,  and  they  give  figures  of 
snmc  interest.  Each  operator,  they  say.  serves  at 
pre>=cnt  from  100  to  120  subscribers,  whereas  it  ts 
materially  impossible  to  serve  effectively  more  than 
75.  Incoming  trunk  operators  each  serve  15  line;, 
whereas  the  maximum  that  they  can  handle  satisfac- 
torily is  to.  Exact  statistics,  say  the  operators,  show 
that  an  r;n';wvring  operator  has  been  known  to  dej! 
with  252  calls  in  two  morning  hours — 104  c.nlls  from 
nine  U>  10  and  14S  from  10  to  11.  An  incomiu;^ 
trunk  ojierator  has  been  known  to  handle  32'i  rails 
in  two  hours — 147  from  nine  to  to,  and  179  from 
10  to  Ti.  These  figures  show,  according  to  tlu*  opin- 
ion of  the  operators,  that  the  employes  are  greatly 


overworked,  and  under  such"  conditions  they  cannot 
be  expected  to  give  good  service. 

The  operators  also  claim  that  there  is  great  neces- 
sity for  an  increase  of  the  number  of  trunk  lines 
between  the  various  exchanges.  All  subscribers,  they 
say.  are  familiar  with  the  fact  that  there  is  an  in- 
sufficient number  of  these  lines,  as  their  calls  are 
frequently  met  with  the  answer,  "all  lines  occupied." 

A  further  improvement  imperatively  demanded, 
say  the  operators,  is  the  installation  of  new  switch- 
boards. The  majority  of  those  now  in  use  are  worn 
and  defective,  with  plugs  out  of  order,  annunciators 
out  of  order,  and  jacks  and  cables  out  of  order, 
giving  rise  to  false  tests,  contacts  between  neigh- 
boring lines,  noisy  lines  and  bad  transmission. 

The  American  reader  will  be  astonished  at  the 
extent  to  which  Paris,  telephonically  considered,  is 
behind  the  times,  both  as  to  apparatus  and  concep- 
tion of  service. 


Ohio  Telephone  Notes. 

The  district  meetings  of  the  Ohio  Independent 
Telephone  Association  in  the  various  parts  of  the 
state  have  been  marked  with  much  interest.  J.  B. 
Hoge  of  Cleveland,  F.  L.  Beam  of  Columbus  and 
a  number  of  other  prominent  telephone  men  have 
attended  most  of  them  and  made  addresses.  The 
result  is  that  the  district  organization  is  very  com- 
plete and  the  association  is  now  in  position  to  begin 
to  reap  some  of  the  benefits  of  uniform  action  and 
uniform  operation  and  management.  Should  the  plan 
of  organization  adopted  in  this  state  be  carried  to  other 
states  and  to  the  national  organization,  such  a  gen- 
eral understanding  will  be  had  of  the  Independent 
movement  that  the  companies  will  be  able  to  op- 
erate almost  as  one  large  organization.  While  the 
association  will  pay  some  attention  to  the  competi- 
tion of  the  Bell  people,  its  primary  purpose  is  for 
the  betterment  of  the  Independent  movement.  Well- 
informed  men  say  there  is  room  for  both  companies. 

The  City  and  Suburban  Telephone  Company  of 
Cincinnati  will  have  its  new  exchange  at  Canal  and 
Race  Streets  ready  for  operation  by  November  ist. 
This  exchange  will  take  care  of  business  in  the  por- 
tion of  the  city  where  it  is  located. 

At  this  time  the  Lima  Telephone  and  Telegraph 
Company  has  about  2,000  subscribers  and  furnishes 
service  to  200  outside  of  the  city.  It  has  an  up-to- 
date  plant  and  underground  copper-circuit  lines. 
The  business  has  had  a  rapid  and  substantial  growth 
since  it  was  started  in  1895.  The  officers  of  the 
company  are :  President,  D.  J.  Cable ;  treasurer, 
W.  H.  Duffield;  secretary  and  general  manager, 
George  H.  Metheany. 

The  council  at  Lorain,  it  is  stated,  will  probably 
grant  the  Bell  company  a  new  franchise.  An  ordi- 
nance to  this  effect  has  been  on  the  table  for  nearly 
a  year. 

Material  has  been  shipped  Ho  Marysviiie  for  the 
new  circuit  to  be  constructed  by  the  United  States 
Telephone  Company  between  Columbus  and  Toledo. 

The  American  Long-distance  Telephone  Construc- 
tion Company,  organized  by  the  Barber-Brailey  syn- 
dicate of  Toledo,  has  sold  its  properties  in  15  or  20  j 
towns  in  Kansas  to  a  syndicate  of  St.  Louis  men.  who  ] 
took  over  the  bonds  and  half  of  the  stock,  it  is  re- 
ported.    The  other  half  of  the  stock  remains  in  the  i 
hands    of    the    original    holders.     The    consideration  ! 
is  reported  at  $225,000. 

The   Rushcreek    Telephone    Company   of   Junction 
City  has   been   incorporated  with  a  capital  stock  of  1 
$5,000.     W.    S.    Tuttle,  J.    M.   Elder  and   others   are  | 
interested. 

W.  D.  Miller.  Levi  Harruft'  and  others  have  incor- 
porated the  Beach  Telephone  Company  of  Claridon  j 
Township.    Marion   County,   wnth   a  capital   stock  of  | 
$10,000.     The  compan}'-  will  build   rural   lines. 

The  capital  stock  of  the  Trotwood  Home  Tele- 
phone Company.  Trotwood.  Montgomery  County,  has 
been  increased  from  $ro,ooo  to  $20,000.  S.  Blessing 
is  the  president  of  the  company.  C. 


Telephone   News  from   the   Northwest. 

The  Red  River  Telephone  Company  is  extending 
its  lines  from  Moorhead,  Minn.,  into  Clay  and  Cass 
ComUies. 

The  Edgerton  (Wis.)  Telephone  Company  has 
amended  its  articles  of  incorporation,  increasing  the 
capital   stock   from  $6,000  to  $13,000. 

The  Northwestern  Telephone  Exchange  Company 
has  just  installed  a  testing  panel  in  connection  with 
the  switchboard  in  Grand  Forks,  N.  D.,  for  locating 
breaks    and    interferences    with    long-distance    wires. 

The   council    of  Red    Wing.    Minn..' is   again   con- 
sidering the  matter  of  a  franchise  for  connection  with  ^ 
the   Consolidated   Telephone   and    Telegraph   lines. 

Active  construction  work  has  been  started  at  Grand  ' 
Forks,  N.  D.,  on  the  new  exchange  building  for  the  ' 
Tri-state    Telephone    Company. 

Winona.  Minn.,  has  refused  a  franchise  to  the 
Northwestern  Telephone  Exchange  Company  for  a 
conduit  svstem  leading  lo  the  new  building  being 
erected.  The  council  has  consislenlly  refused  pri- 
vate conduits  hitherto,  because  it  is  intended  ulti- 
mately to  have  a  municipal  conduit  system  for  all 
wires. 

The  Minnesota  Mutual  Telephone  and  Telegraph 
Cumpanv  has  changed  its  principal  place  of  business 
from  Minneapolis  to  North  Branch,  Minn. 

The  Blue  Earth  Valley  Telephone  Company  has 
instituted  night  service'  for  its  exchange  at  Wells, 
Minn. 

The  Tri-state  Telephone  Company  has  been  granted 
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admission  to  Breckenridge,  Minn.,  for  its  long-dis- 
tance line  from  the  Twin  Cities  to  Fargo  and  Grand 
Forks. 

The  Hastings  (Neb.)  Independent  Telephone 
Company  is  making  preparations  for  erecting  a  new 
telephone  building  to   cost  $10,000. 

The  Fremont  Telephone  Company  has  been  granted 
a   franchise  at   Fremont,   Neb. 

The  Mutual  Telephone  Company  of  Des  Moines, 
Towa,  is  negotiating  for  toll-line  connections  with 
lines  to  Philadelpltia  and  New  York. 

The  Interior  Telephone  Company  has  completed 
its  line  from  Montezuma  to  Ewart,  Iowa.  Material 
has  been  ordered  for  a  line  from  Montezuma  to 
Grinnell. 

Charles  A.  Towne  and  J.  S.  Clarkson  have  organ- 
ized the  Rogers  Telephone  Company  at  West  Union, 
Iowa. 

The  Kearney  Telephone  and  Construction  Com- 
pany has  been  granted  a  franchise  at  Jfinden,  Neb. 

R. 


Southeastern  Telephone  Developments. 

The  Southern  Bell  Telephone  Company  (long- 
distance) is  preparing  to  put  up  lines  from  Elkin 
via  BoonviUe  and  other  points  to  Winston,  N.  C. 

J.  M.  Furr  and  Calvin  Deal  are  in  charge  of  a 
telephone  line  to  connect  Mooresville,  N.  C.,  with 
outside  rural  sections. 

The  Bell  Telephone  Company  at  Charlotte,  N.  C., 
now  has  1.200  subscribers,  a  greater  number  than  in 
any  city  of  the  Carolinas  except  Charleston. 

"General  Manager  F.  C.  Toepleman  of  the  Home 
Teleplione  Company  and  of  the  long-distance  Bell 
telephone  lines  at  Weldon,  N.  C,  is  preparing  to 
rebuild  the  local  sj'stem,  installing  cables,  etc. 

The  property'  of  the  Jacksonville  (Fla.)  Tele- 
phone Company  has  been  sold  at  auction  to  G.  K. 
Gerow  for  $5,000,  Mr.  Gerow  being  supposed  to 
represent  the  principal  creditors.  About  $75,000  has 
been  invested  in  the  property,  which  was  organized 
to  compete  with  the  Southern  Bell  Telephone  Com- 
pany. It  is  not  known  whether  or  not  the  exchange 
will  be  continued. 

The  Southern  Bell  Telephone  Company  is  ex- 
tending its  sj'Stem  to  the  rural  districts  about  Cor- 
dele,  Ga.  J.  R.  Hobson  is  superintendent  of  the  dis- 
trict. L. 


been  opened  at  St.  Jean,  Baptiste,  Dominion  City  and 
Letellier.  It  is  also  the  intention  to  connect  at 
Pembina  with  the  American  Telephone  Company. 

The  Nacogdoches  Southeastern  Telephone  ^Com- 
pany has  been  incorporated  at  Nacogdoches,  Texas, 
with  a  capital  stock  of  $1,000. 

The  Scottsville  and  Barren  River  Telephone  Com- 
pany of  Scottsville,  Ky.,  has  been  incorporated.  W. 
B.  Ray,  R.  F.  Hood  and  J.  T.  Hunt  are  the  interested 
persons. 

Henry  Sisler  of  Red  House,  Md.,  and  P.  F.  Sny- 
der of  Sunnyside  have  organized  the  Red  House 
Telephone  Company  and  will  build  a  telephone  sys- 
tem. 

The  Overland  Telephone  Company  is  now  giving 
an  improved  service  at  Pulteney,  N.  Y..  and  new 
connections  are  being  made  between  Pulteney  and 
the  surrounding  villages. 

The  East  Okaw  Mutual  Telephone  Company  of 
Findlay,  111.,  has  been  incorporated  to  operate  tele- 
phone lines.  J.  E.  Francisco,  A.  M.  Lesley  and 
Curtis  Spicer  are  the  incorporators. 

The  Missouri  and  Kansas  Telephone  Company  has 
ordered  40  tons  of  telephone  wire  to  meet  the  im- 
mediate requirements  of  the  company  in  the  vicinity 
of  Kansas  City,  Mo.  An  $8,000  switchboard  has 
been  ordered  for  Argentine  and  a  $20,000  switch- 
board for  the  Kansas  City  (Kan.)  office. 

Tlie  Centralia  Telephone  Company  of  Centralia, 
Mo.,  has  just  completed  rebuilding  and  re-equipping 
its  plant  and  has  now  one  of.  the  most  durable  sys- 
tems in  that  section.  The  Centralia  plant  was  one 
of  the  first  exchanges  in  the  state.  It  was  built  by 
A.  Bishop  Chance  in  the  early  days  of  Independent 
telephony. 


Interstate   Independent  Telephone   As- 
sociation of  America. 

Officials  of  the  Interstate  association  are  at  work 
perfecting  plans  for  the  next  annual  convention, 
which  will  be  held  in  Chicago  on  December  13th, 
14th  and  15th.  The  special  committee  appointed  at 
the  last  meeting  to  act  on  questions  of  vital  impor- 
tance will  make  a  report,  which,  it  is  asserted,  will 
tend  to  make  the  coming  meeting  the  most  important 
in  the  history  of  Independent  telephony.  In  order 
successfulb'  to  push  the  w-ork  outlined  the  asso- 
ciation has  been  incorporated  and  a  financial  plan 
has  been  devised.  In  the  plan  outlined  and  adopted 
by  the  committee  are  contemplated  the  opening  of 
permanent  regular  headquarters,  to  be  the  office 
and  center  of  the  association,  and  to  establish  in  the 
headquarters  three  distinct  bureaus,  viz..  "Informa- 
tion and  Statistics,"  "Promotion  and  Protection," 
"Uniformity  and  Standardization."  Preliminary  an- 
nouncements and  circulars  outliivng  the  plans  to  be 
discussed  at  the  December  meeting  are  being  sent  to 
all  Independent  operators,  manufacturers  and  supply 
houses  from  the  office  of  Secretary  Coleman  at 
Louisville,  K3'. 


GENERAL  TELEPHONE  NEWS. 

H.  D.  Edmonds  has  sold  his  telephone  exchange 
at  McLouth,   Kan.,   to   Sellers   &   Son. 

The  Independent  Telephone  Company  of  Seattle, 
Wash.,  has  connected  its  lines  with  Vashon  Island 
and   will  begin  the   service   October    1st. 

At  a  meeting  of  creditors  of  the  Anders  Push 
Button  Telephone  Company  of  136  Liberty  Street, 
New  York,  held  at  the  office  of  Peter  B.  Olney, 
referee  in  bankruptcy,  John  Brooks  Leavitt  was 
elected  trustee,  and  six  claims,  aggregating  $6,300, 
were  proved. 

The  Missouri  and  Kansas  Telephone  Company  has 
w-on  another  victory  over  the  city  of  Wichita,  Kan., 
the  decision  of  the  low-er  court  that  its  franchise 
had  been  improperly  terminated  being  sustained.  The 
cit}'  was  enjoined  from  interfering  with  the  com- 
pany in  its  work  of  extending  and  repairing  lines. 

Farmers  living  along  the  Greer-Griffith  road,  near 
Salem,  Ore.,  will  hold  a  meeting  soon  to  formulate 
plans  for  the  erection  of  a  rural  telephone  line 
along  the  road.  It  is  proposed  to  connect  the  line 
with  the  Pacific  States  Telephone  and  Telegraph 
Company  at  Salem.  W.  L.  Simeral  is  chairman  of 
the  committee  having  the  matter  in  charge. 


EXTENSIONS  AND   IMPROVEMENTS. 

Harvey  Myers  and  others  have  incorporated  the 
Booneville  Telephone  Company  of  Booneville,  Miss., 
with  a  capital  stock  of  $10,000. 

The  Bell  Telephone  Company  of  Canada  has  com- 
pleted the  erection  of  a  long-distance  line  from 
Morris   to   Emerson   in   Manitoba,   and   offices   have 


Indianapolis  Street-railway  Station. 

What  is  probably  the  largest  electric-railway  ter- 
minal station  in  the  West  is  nearing  completion  in 
Indianapolis,  Ind.,  and  is  owned  by  the  Union  Trac- 
tion Company.  It  is  to  be  opened  on  October  ist. 
Some  of  the  rooms  in  the  office  part  of  the  building 
are  already  occupied. 

The  main  entrance  to  the  building  is  on  Illinois 
Street,  leading  directly  to  a  large  commodious  wait- 
ing room,  tastefully  decorated,  with  nine  double 
swinging  doors  leading  to  the  sheds.  All  the  offices 
on  the  first  floor  are  tiled  and  decorated  with  white 
marble.  Tracks  leading  to  the  station  are  all  laid. 
The  cars  of  the  Northwestern  line  will  enter  the 
station  from  Ohio  Street  and  leave  from  Market 
Street,  turning  north  on  Capitol  Avenue.  The 
Union  Traction  Company  has  arranged  to  have  its 
cars  come  into  the  station  from  Ohio  Street,  turn- 
ing off  of  Massachusetts  Avenue  at  Pennsylvania 
Street,  returning  by  Capitol  Avenue,  .Ohio  Street 
and  Massachusetts  Avenue.  The  Greenfield  cars  will 
turn  off  of  Washington  Street  into  Illinois  Street, 
thence   to   the    station. 

The  Greenwood  cars  which  come  in  on  Virginia 
Avenue  will  make  their  way  to  the  station  over  the 
same  track  as  the  Greenfield  line.  The  Plainfield 
and  Martinsville  lines,  which  come  in  on  Kentucky 
Avenue,  make  their  way  into  the  station  from  the 
Market  Street  entrance  to  the  sheds.  There  will 
be  two  callers  and  a  station  master  to  see  that  pas- 
sengers catch  the  right  cars. 


In  shape  and  size  it  corresponds  with  the  other  West- 
inghouse  round-pattern  switchboard  instruments. 
The  interior  of  the  case  is  given  a  dull-black  finish, 
jigainst  which  the  aluminum  vanes  stand  in  distinct 
relief,  while  the  angles  of  deflection  marked  upoii 
the  glass  face  form  a  pleasing  geometrical  design. 
In  every  way  it  is  a  high-grade  instrument. 


Two-thousand-kilowatt  Rotary  Conver- 
ters for  the   New  York  Edison 
Company. 

The  New  York  Edison  Company  will,  in  the  near 
future,  begin  operating  at  the  Duane  Street  power 
house  the  first  of  four  new  25-cycle,  six-phase,  270- 
volt,  2,000-kilowatt  rotary  converters,  built  accord- 
ing  to    the    specifications    of    the    Edison    company's 


Three-phase  Static  Ground  Detector. 

Static  ground  detectors,  designed  to  enable  the 
central-station  operator  to  determine  at  a  glance 
whether  a  ground  exists  on  a  single-phase  circuit, 
have  become  well  recognized  as  a  necessary  part 
of  every  first-class  installation.  These  single-phase 
instruments  are  entirely  satisfactory  on  two-phase 
circuits  as  well.  For  three-phase  circuits,  however, 
although  the  practice  has  been  to  use  two  or  three 
single-phase  instruments  either  in  separate  cases  or 
combined  in  the  same  case,  this  arrangement  is  open 
to  the  objection  that  the  indications  of  the  pointer 
are  not  direct,  some  time  being  required  for  a  person 
not  familiar  with  the  instruments  to  determine  which 
line  is  grounded.  It  is  only  recently  that  a  design 
has  been  produced  which  enables  a  giound  in  a 
three-phase  circuit  to  be  indicated  directly  by  the 
use  of  one  instrument. 

In  the  Westinghouse  detector,  each  of  three  fixed 
vanes  is  connected  to  a  line  of  the  three-phase  cir- 
cuit. The  central  movable  vane  is  electrically  con- 
nected to  the  case,  which  is  grounded.  When  there 
is  no  ground  upon  the  circuit  the  attraction  or  pull 
upon  the  central  vane  from  each  of  three  fixed  vanes 
is  balanced  and  it  does  not  deflect  from  a  cen.tral 
position.  Should  one  of  the  lines  become  grounded, 
and  the  potential  of  that  line  become  the  same  as 
that  of  the  movable  vane  there  will  be  no  pull  in 
that  direction,  and  the  movable  vane  will  be  deflected 
from  the  grounded  line.  The  instrument' is  reliable 
in  its  indications  and  has  no  complications  in  its 
mechanism  or  construction. 

The  three  leads  to  the  ground  detector  have  a 
condenser  inserted  between  each  line  and  the  instru- 
ment. This  obviates  the  necessity  of  carrying  high- 
tension  wires  to  the  front  of  the  switchboard.  Each 
of  the  condensers  consists  of  a  brass  tube  covered 
with  insulating  material,  and  placed  within  a  copper 
sheath,  the  line  being  connected  to  the  inner  tube 
and  the  lead  to  the  copper  sheath. 

This  ground  detector  is  ornamental  in  appearance. 


FIG.    I.      TWO   THOUSAND-KILOWATT  CONVERTER   FOR   EDI- 
SON  COMPANY. 

engineering  staff.  These  converters  are  the  largest 
ever  made  by  the  General  Electric  Company  and 
are  the  largest  ever  installed  by  the  Edison  com- 
pany. The  largest  rotary  converters  hitherto  in- 
stalled by  the  New  York  Edison  Company  are  of 
i,coo-kilowatt  output. 

Each  of  the  new  converters  is  of  the  type  sho\yn 
in  Fig.  I,  and  is  not  essentially  different,  except  in 
size  and  structural  details,  from  other  machines  of 
this  type.  Fig.  2  shows  the  upper  portion  of  one 
of  the  electromagnet  rings  being  moved  on  skids 
into  the  Duane  Street  power  station  in  New- 
York  city,  and  a  six-foot  man  could  have  easily 
walked  straight  through  it.  The  total  height  of 
the  machine  is  nearly  17  feet,  and  the  base  meas- 
ures about  13  by  17  feet,  occupying  about  225  square 
feet  of  floor  space.  The  armature  is  12  feet  nine 
inches  in  diameter  and  weighs  75,000  pounds,  the 
weight  of  the  entire  machine  being  176,000  pounds, 
or  88  tons. 

One  of  these  machines  is  now  in  position  ready 
for  operating ;  a  second  is  well  advanced  and  active 
preparations    are    being    made    to    install    the    third. 


FIG.    2.       MOVING     UPPER     PORTION     OF     MAGNET     RING   OF 
2,000-KILOWATT   CONVERTER. 

-■Ml  these  are  for  the  Duane  Street  power  house,  the 
fourth  being  for  the  Twenty-sixth  Street  station. 
The  shafts  are  so  long  that  it  is  necessary  to  ship 
them  apart  from  the  armatures.  The  bases  are 
made  in  two  sections,  jointed  in  a  line  parallel  with 
the  shaft,  and  the  pillar  blocks  are  also  composed 
of  two  portions. 

The  static  transformers  used  with  each  converter 
are  three  in  number,  of  8oo-kilowatt  capacity,  and 
there  are  air-blast  coolers.  The  induction  regulator 
at  the  low-tension  side  of  the  transformer,  between 
the  transformer  and  the  rotary  collector  rings,  is  of 
300-kilowatt  capacity,  supplying  direct  current. of 
from  240  to  300  volts.  The  regulator  is  operated 
by  a  small  three-phase  induction  motor,  controlled 
by  the  station  regulator  from  the  operating  board. 
'  The  machines  will  be  used  for  the  regular  light- 
ing circuits  and  are  being  put  in  in  anticipation 
of  a  heavy  demand  during  the  coming  winter  months. 
The  normal  capacity  of  each  converter  is  40,000  16- 
candlepower  incandescent  lamps.  For  two  hours 
daily  operation  60.000  lamps  can  be  supplied,  and 
in  the  event  of  emergency  the  number  may  be  in- 
creased to  80,000. 
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Conductivity  of  Steel  Contact  Rails.' 

Bv  T.  A.  Capp. 

For  certain  classes  of  electric  railways  a  steel 
conductor  is  preferable  to  the  older  and  more  com- 
monly used  overhead-trolley  wire.  The  third  rail 
presents  a  rather  better  appearance,  because  of  the 
absence  of  an  overhead  structure;  it  is  easily  in- 
stalled, cheaply  maintained,  presents  a  large  area 
for  conducting  and  collecting  the  current,  and  is 
particularly  well  adapted  for  high-speed  and  heavy 
service.  With  costs  calailaled  on  the  basis  of  equal 
conductivity  in  rail  and  trolley  wire,  the  third-rail 
construction  is  cheaper  than  the  overhead  trolley. 
But  the  average  interurban  road  will  use  a  trolley 
wire  of  considerably  less  conductivity  than  would 
In-  obtained  with  the  smallest  size  steel  rail  (about 
60  pounds  per  yard)  that  would  ordinarily  be  used, 
and  here  the  first  cost  of  trolley  construction  would 
generally  be  less  than  that  of  the  third  rail.  While 
no  third  rail  installation  has  yet  been  in  operation 
long  enough  to  give  figures  of  value,  it  would  appear 
ti  at  the  cost  of  the  maintenance  of  the  third-rail 
construction  should  be  less  than  that  of  the  overhead 
trollev.  This  consideration,  together  with  tliat  of 
sightliness  and  adaptability  (particularly  in  the  case  of 
terminals,  vards  and  very  heavy  or  high-speed  serv- 
ice), will  frequently  offset  the  higher  cost  of  the  third 
construction  and  make  it  the  preferable  means  of 
conducting  the  current  from  the  generator  to  the 
car  motor.  For  the  first  third-rail  installations,  old 
track  rails  were  used  when  obtainable,  and  these 
old  rails  were  supplemented  with  new  rails  of  stand- 
ard T-section  and  composition.  With  the  coming 
of  the  very  heav  high-speed  service  during  the  last 
few  years,  the  resistance  of  these  old  and  new 
standard  T-rails  was  found  to  be  so  high  that  they 
would  not  carry  the  high  currents  necessary  without 
too  great  a  drop  in  the  line  potential.  The  rails 
would,  therefore,  have  to  be  supplemented  with  addi- 
tional copper  feeders,  but  as  this  would  be  an  expen- 
sive way  to  overcome  the  trouble,  rails  of  higher 
specific  electric  conductivity  were  sought. 

Because  of  the  lack  of  specific  data  on  the  relation 
between  conductivity'  and  composition  of  mild  steels, 
specifications  for  conductor  rails  have  usually  been 
based  on  the  fact  that  the  conductivity  of  a  metal 
is  generallv  more  or  less  directly  in  proportion  to 
its  purity."  In  most  cases  the  purity  of  the  iron 
specified  for  such  rails  has  been  so  high  that  not 
only  was  it  difiicvilt  to  obtain,  but  the  iron  was 
also  correspondingly  costly.  One  of  the  factors 
governing  the  choice  between  a  third  rail  and  a 
trolley  wire  is  the  relative  price  of  steel  and  copper, 
allowance  being  made  for  the  difference  in  con- 
ductivity. Hence,  a  Ijalance  must  be  struck  between 
high  conductivity  (which  is  equivalent  to  saying 
a  h:gh  degree  of  purity  or  freedom  from  the  usual 
metalloids  associated  with  iron)  and  the  cost  of 
producing  the  steel  of  the  composition  necessary 
for  the  conductivity  required.  With  the  object  of 
drafting  a  rational  specification  for  such  third-rail 
steels,  a  series  of  tests  was  started  some  time  ago 
in  the  testing  laborator>-  of  the  General  Electric 
(Company  on  steels  of  as  wide  a  range  of  composi- 
tion as  could  be  obtained  from  tlie  steel  makers, 
the  results  of  these  tests  forming  the  basis  of  this 
paper.  When  entering  tlie  market  with  an  order 
lor  rails  of  special  composition,  difficulty  was  en- 
countered in  interesting  rail  makers,  and  the  reason 
became  apparent.  The  mills  which  make  the  stand- 
ard T-rails,  or  standard  rails  of  other  sections  (such 
as  the  girder  and  grooved  rails),  have  generally 
been  designed  with  the  object  of  making  such  rails 
only,  and  practice  throughout  has  been  standardized 
to  the  greatest  possible  extent,  both  in  the  manipi-la- 
of  the  steel  and  in  its  manufacture  in  the  furnace 
or  converter.  Hence,  an  order,  even  of  considerable 
extent,  for  rails  of  special  composition,  has  so  upset 
the  routine  work  that  it  was  considered  a  nuisance 
to  be  endured,  rather  than  a  desirable  business  to 
be  sought  for.  Obviously,  then,  recourse  must  be 
had  to  mills  where  such  special  compositions  can 
"  be  handled  economically. 

The  T-section  of  rail  was  the  outcome  of  de- 
signs intended  to  present  the  greatest  life  and  strength 
of  the  section,  with  the  least  weight  of  the  metal, 
conditions  necessarily  to  be  met  in  a  running  rail. 
But  the  conditions  for  the  third  or  conductor  rail 
are  different;  here  there  must  be  provided  sufficient 
surface  for  the  collection  of  the  current,  and  cross- 
section  tmple  to  carry  the  current  without  an  undue 
drop  in  the  line  potential.  The  strength  of  the  sec- 
tion is  of  little  moment,  and  any  section  which  is 
easily  installed  in  an  insulator  is  satisfactory.  This 
pemiits  the  use  of  sections  rectangular,  or  nearly 
so,  which  may  be  rolled  easily  in  any  mill  equipped 
for  the  rolling  of  merchant-l)ar  shapes  of  reasonably 
heavy  weight  without  any  change  in  equipment  or 
practice  beyond  the  provision  of  grooved  rails  of 
the  necessary-  shape.  Mills  rolling  merchant-bar  or 
structural  steel  today  are  generally  equipped  to  make 
steel  in  the  open-hearth  furnace,  which  readily  lends 
itself  to  the  making  of  steel  of  the  special  compo- 
sition demanded  by  the  electrical  engineers  for  the 
third  or  conductor  rail.  Having  these  facts  in  mind, 
a  section  of  a  conductor  rail  lias  been  designed  by 
W.  B.  Potter,  chief  engineer  of  the  railway  depart- 
ment of  the  General  Electric  Company,  which,  when 
2.5  inches  wide  by  four  inches  high,  will  weigh 
about  98  pounds  to  the  yard.  This  shape  may  be 
easily  rolled  in  any  merchant-bar  mill  heavy  enough 
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to  attempt  sections  of  this  weight.  .\  dovetail  at 
the  bottom  provides  an  easy  means  of  secunng  tne 
rails  by  fishplates  of  special  forms,  and  any  of  the 
common  forms  of  bond  may  easily  be  applied.  Or- 
dered in  lots  of  1,000  tons  or  more,  such  a  rail 
should  cost  no  more  than  a  plain  rectangle  of  equal 
weight. 

To  provide  steels  of  sufficient  range  to  give  some 
indication  of  the  relation  between  conductivity  and 
composition,  we  obtained  from  as  man}'  of  the  steel 


would  be  excessive  and  the  life  of  the  rail  in  service 
unduly  short,  .\ssuming,  then,  that  a  rail  made  from 
steel  having  a  resistance  not  greater  than  eight  times 
that  of  copper  (13.S  microhins  at  20°  C.)  would  be 
desirable  for  conductor  rails,  the  figures  tabulated 
would  seem  to  indicate  that  the  following  extreme 
composition  would  be  permissible :  Carbon  up  to 
0.2  per  cent.,  manganese  up  to  0.4  per  cent.,  phos- 
phorus up  to  0.06  per  cent.,  sulphur  up  to  0.06  per 
cent.,  silicon  up  to  0.05  per  cent 

This  composition,  however,  would  be  extreme,  and 
any  overstepping  of  bounds  might  result  in  too  great 
a  resistance ;  therefore,  for  resistance  up  to  eight 
times  that  of  copper,  the  specified  analysis  should  be : 
Carbon  not  to  exceed  0.15  per  cent.,  manganese  not 
to  exceed  0.30  per  cent.,  phosphorus  not  to  exceed 
0.06  per  cent.,  sulphur  not  to  exceed  0.06  per  cent., 
silicon  not  to  exceed  0.05  per  cent. 

This  latter  composition  is  one  which  could  be 
made  easily  in  any  open-hearth  furnace,  and  it  should 
present  no  difficulty  in  rolling  to  a  shape  suitable 
for  conductor  rails.  In  fact,  steel  of  this  compo- 
sition has  been  successfully  rolled  into  sheets  as  thin 
as  0.014  inch,  a  si'^^e  which  was  for  a  long  time  a 
standard  product  of  a  large  sheet  mill. 
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makers  as  we  could  interest  samples  representing  all 
of  their  common  products.  Some  of  the  makers 
kindly  provided  us  also  with  samples  of  special  steels 
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made  in  crucible  charges.  The  samples  were  mainly 
forged  or  rolled  bars  of  from  one  inch  to  2.5  inches 
in  diameter,  and  from  them  were  turned  bars 
of  0.75  inch  in  diameter,  or  one  inch  in  diam- 
eter by  24  inches  in  length,  on  which  resistivity 
was  determined.  The  chips  from  the  finish- 
ing cuts  were  collected,  and  these  furnished 
the  samples  for  analysis.  Also,  we  cut  simi- 
lar bars  from  the  heads  of  T-rails  which  were  to 
be  found  in  the  yards  tracks.  The  table  shows 
the  electrical  resistance  and  the  chemical 
composition  of  some  of  the  samples  of  steel, 
wrought  or  refined  iron.  Samples  Nos.  i,  2. 
3,  4,  5  and  6  are  standard  T-rails  from  several 
well-known  makers,  while  Nos.  9  and  10  are 
cut  from  the  lOO-pound  T-rail  used  for  the 
conductor  on  the  Aurora,  Elgin  and  Chicago 
railroad.  No.  19  is  a  T-rail  used  by  the  Un- 
derground Electric  Railways  Company  of 
London,  and  ordered  from  a  steel  maker  in 
Westphalia.  Samples  Nos.  20,  21  and  22  are 
ordinary   refined  bar  iron,   while  Nos.   23  and 

24  are  special  brands  of  refined  bar  iron  sold 
for   use   in  staybolts  and   similar  work.     Nos. 

25  and  26  are  Swedish  and  Norway  irons,  re- 
spectively. The  second  column  gives  the  re- 
sistance of  the  samples  compared  with  Mat- 
thiesien's  copper  as  unity,  the  temperature  at 
which  the  measurements  were  made  being 
near  20°  C.  in  all  cases.  The  second  half 
of  the  table  gives  the  percentages  of  the  usual 
elements  to  be  found  in  steel  or  iron,  the 
total  percentage  of  these  elements  and  the  sum 
of  the  percentages  of  phosphorus,  sulphur  and 
silicon. 

A  study  of  the  table  shows  that  man- 
ganese preponderates   in  influencing  the 
resistance  of  steels,  and  that  for  lowest 
resistivity  this  element  must  be  present 
in    very    small    quantity,    much    smaller 
than  is  usual  in  merchant  or  structural 
steels.      While    all    the    other    elements 
must  be  present  only  in  very  small  per- 
centages, so  great  is  the  preponderance 
of  the  influence  of  manganese  that  they 
may  be  tolerated  in  quantities  which  the  steel  makers 
would  consider  reasonable,  without  unduly  increasing 
the  resistance.  For  a  satisfactorj'  third  rail  the  lowest 
possible  resistance  (from  six  times  to  6.5  times  that 
of  copper)  is   not   necessary;   and   the   great  cost  of 
making  such  extremely  pure  steel  is  not  warranted; 
in  fact,  such  extremely  pure  steels  would  probably  be 
so  soft  that  the  frictional  wear  of  the  collecting  shoe 


Rust  Water-tube  Boiler. 

The  accompanying  illustration  is  a  sectional  view 
of  the  new  Rust  water-tube  boiler,  manufactured 
by  the  Rust  Boiler  Company  of  Pittsburg,  and,  as 
will  be  noted  in  the  picture,  the  boiler  possesses 
many  points  which  are  unique  in  the  construction 
of  this  class  of  apparatus. 

The  boiler  proper  consists  of  two  steam  and  water 
drums,  two  mud  drums  and  an  auxiliary'  drum,  each 
steam  and  water  drum  being  placed  directly  above 
a  mud  drum  and  connected  with  it  by  a  bank 
of  straight  vertical  tubes,  the  two  mud  drums 
being  connected  by  a  row  of  tubes.  The  auxiliary 
drum  is  placed  above  and  between  the  mud  drums 
and  is  connected  to  one  of  them  by  a  row  of  short 
tubes  and  to  a  series  of  small  headers  by  a  bank 
of  straight  vertical  tubes.  These  headers  are  placed 
between  the  steam  and  water  drums  and  connected 
with  the  same  by  short  straight  tubes  or  nipples. 
Each  drum  is  fitted  with  a  patent  pressed  tube  sheet. 

The  holes  for  the  tubes  forming  the  main  banks 
are  so  spaced  that  the  lubes  are  staggered,  and  the 
spacing  of  these  tubes  is  such  as  to  leave  room 
enough  between  the  tubes  of  the  outside  rows  to 
remove  the  tubes  of  the  inner  rows,  thus  making 
it  a  simple  operation  to  remove  and  replace  any 
tube  without  interfering  with  any  other  tube  or 
any  of  the  brickwork.  After  a  defective  tube  has 
been  removed  from  the  bank,  it  is  passed  out  through 
doors  placed  in  the  side  of  the  setting  for  that  pur- 
pose. 

By  the  introduction  of  the  auxiliary  drum  and 
central  bank  of  tubes,  the  space  necessarily  left  be- 
tween the  main  banks  of  tubes  is  so  utilized  as  to 
secure  a  serviceable  and  convenient  support  for  the 
baitie   wall.      The   tiles    forming   the  baffle   wall    are 


sectional  view  of  rust  water-tube  boiler. 

placed  between  and  supported  by  the  rows  of  tubes 
forming  the  tube  bank,  and,  owing  to  the  consequent 
increased  heating  surface,  a  boiler  of  larger  capacity 
results  without  additional  floor  space,  fittings  or  cost 
of  setting. 

On  one  side  of  the  settin.g,  near  the  top,  are  placed 
four  small  doors,  which  furnish  access  to  the  in- 
terior of  the  brickwork,  and  through  which  the  tubes 
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are  passed  in  and  out  should  replacements  become 
necessan-.  Doors  with  small  self-closing  openings, 
through  which  to  insert  a  hose  for  blowing  off  the 
top  of  the  tube  sheets,  are  placed  near  the  bottom  of 
the  setting,  and  other  doors  are  furnished  for  se- 
curing access  to  the  interior  of  the  setting  and  for 
blowing  deposits  from  the  exterior  of  tubes. 

Over  each  steam  and  water  drum  and  a  little 
above  it  is  placed  a  light  steel  arch,  which  serves 
as  a  center  to  support  the  brick  arches  over  the 
drum  during  construction,  and  makes  an  air-tight 
covering  for  the  setting. 

These  arches  are  placed  sufficiently  above  the 
drums  to  permit  all  possible  upward  expansion  of  the 
boiler,  without  interfering  with  the  brick  covering. 
Between  the  two  arches  are  placed  doors,  through 
which  access  is  given  to  the  headers. 

Other  desirable  features  of  the  setting  are  its 
ready  adaptability  to  an  underground  flue  connec- 
tion without  the  use  of  any  pipe  or  plate  work,  and 
its  adaptability  for  the  use  of  waste  gases  from 
blast  furnaces,  and  heating  or  puddling  furnaces. 
The  ratio  of  heating  surface  to  grate  area  is  such 
as  to  give  the  best  results  under  average  condi- 
tions, but  may  readily  be  proportioned  to  suit  the 
kind  of  fuel  to  be  used. 

An  important  feature  of  the  boiler  is  that  there 
are  no  large,  flat  surfaces  under  tension  subjected 
to  the  heat  of  the  funiace.  I-arge  flat  surfaces, 
stayed  or  unstayed  are  among  the  most  dangerous 
and  otherwise  objectionable  features  that  it  is  pos- 
sible to  incorporate  in  the  construction  of  a  boiler. 
This  is  especially  tnie  if  the  flat  or  stayed  surfaces 
are  subjected  to' intense  heat,  or  are  so  located  that 
the  level  of  the  water  in  the  boiler  is  likely  to  fall 
helow  the  stayed  surface,  which  would  render  pos- 
sible the  overheating  or  burning  of  the  sheet,  and 
a  serious  explosion  would  probably  result.  There 
is  more  danger  of  such  accidents  from  water-tube 
boilers  so  constructed  than  from  fire-tube  or  locomo- 
tive type  of  boilers,  which  latter  have  relatively 
larger  water  spaces  and  consequently  less  fluctuation 
of  water  level,  thou.gh  the  frequent  disastrous  ex- 
plosions of  locomotive  boilers  bear  almost  daily 
testimony  to  the  undesirabilitj'  of  flat  stayed  sur- 
faces even  in  boilers  of  that  type. 

Through  the  developm.ent  of  the  tube  sheet  there 
have  been  embodied  in  the  construction  of  the  Rust 
boiler  the  best  features  of  the  more  successful  of 
the  old  types  of  boilers,  and  many  of  their  defects 
have  been  eliminated. 
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Wesco  Supply  Company's  Exhibit  at  the 
Exposition. 

Block  No.  S  in  the  Palace  of  Electricity  at  the 
Fair  is  occupied  by  the  co-operative  exhibit  of  the 
Wesco  Supply  Company  of  St.  Louis  and  a  number 
of  the  leading  apparatus  and  electrical  material  man- 
ufacturers of  the  country,  whose  products  are  sold 
by  the   Wesco   company. 

The  booth  of  the  individual  exhibit  of  the  W"esco 
Supply  Company  occupies  a  space  in  the  center  of 
the  block  in  which  are  contained  a  telephone  sw'itch- 
board  with  a  Warner  ringing  apparatus,  and  12  of 
the  \\'esco  company's  telephones  installed  on  the 
same  number  of  circuits,  showing  their  various  types 
and  also  their  construction.  "Wesco"'  ceiling,  desk 
and  wall  alternating-current  fans  keep  the  booth  and 
private  office  cool.  The  remainder  of  the  exhibit 
consists    of    several    Adams    seconda^J^  generators. 


Theater  Switch. 

The  theater  switch  herewith  illustrated  is  thor- 
oughly made,  and  prepared  to  stand  the  abuse  which 
is  unavoidable  in  the  quick  action  alwoys  re- 
quired in  the  manipulation  of  a  theater  switchboard. 
The  electrician  has  no  time  to  handle  a  switchboard 
gently.  When  he  snatches  it  open,  or  slams  it  shut, 
he  must  be  sure  of  results. 

The   detailed   view   shows   how   the  blades   spring 
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MANVILLE   COMPANY. 

shown  ill  practical  operation  as  a  substitute  for  dry 
batteries,  ringing  bells,  op^ening  doors  and  for  an- 
nunciator and  telephone  switchboard  work.  They 
are  installed  on  the  secondaries  of  an  alternating- 
current  circuit,  and,  their  consumption  being  only 
one   watt,   practically  cost    nothing  to   operate. 

In  the  matter  of  securing  power  to  operate  all 
of  the  working  exhibits  throughout  the  space  and 
distribute  the  current  required,  a  novel  arrangement 
has  been  perfected,  which  no  doubt  will  be  appre- 
ciated by  electrical  engineers  who  have  had  similar 
problems  to  solve,  due  to  the' necessity'  of  furnishing 
botli  alternating  and  direct  current  at  different  volt- 
ages for  all  kinds  of  work,  and  the  operation  of  vari- 
ous types  of  apparatus.  It  requires  75  horsepower 
approximately,  or  50  kilowatts  of  alternating  60- 
cycle   current   at   2,200  volts   from   a   Warren   alter- 


THliATER    Stt^TCH    AND 
MOUNTING. 

into  position,  on  each  circuit  or  between  them,  and 
stay  there.  This  is  done. with  the  greatest  rapidity, 
because,  w'hen  the  blades  are  started,  they  jump  the 
rest  of  the  way,  and  stop  in  position.  A  metallic 
cover  conceals  the  flash.  These  switches  are  made 
in  one  size  only,  25  amperes.  They  may  easily  be 
attached  to  switchboards  now  in  use,  and  will  make 
a  handsome  showing,  covering  up  the  holes  left 
by  old  switches. 

These  switches  are  designed  and  built  by  the  F. 
Bissell  Compan}',  Toledo,  Ohio. 


After  lon,g  delay  and  after  turning  the  company 
down  several  times,  the  City  Council  of  Kewanee, 
111.,  has  passed  an  ordinance,  giving  the  Galesburg 
and  Kewanee  Interurban  Electric  Railway  Company 
a  50-year  franchise  within  the  city  limits.  The  com- 
pany will  now  proceed  to  build  an  extension  to  the 
boiler  plant  and  then  complete  the  loop  around  two 
of  the  principal  business  blocks.  President  Layman 
stated  that  as  soon  as  the  line  within  the  city  is  com- 
pleted the  company  will  begin  to  construct  the  inter- 
urban to  Galva,  and  that  this  line  would  be  com- 
pleted next  year. 


HALF  SECTION  OF  TRIUMPH    ELECTRIC  COMPANY  S   EXHIBI  T 

nator.  in  operation  in  the  Machinery  Hall,  to  run 
all  of  the  working  exhibits,  including  lights,  etc.,  of 
which  15  kilowatts  is  tapped  off  at  the  switchboard 
and,  with  the  use  of  a  Moloney  transformer,  is  re- 
duced to  no' volts  for  operating  two  large  Reynolds 
flasher  signs,  six  fans  and  all  lamps  in  the  Wesco 
booth,  and  also  to  furnish  current  for  the  alternating- 
current  arc  lamps   in  the  .\dams-Bagnall   exhibit. 

The  W^arren  Electric  ^Manufacturing  Company's 
exhibit  at  the  fair,  in  addition  to  the  150-kilowatt 
alternator  in  the  Machinery  Hall,  consists  of  a  90- 
kilowatt  alternator  in  this  exhibit,  direct-connected 
to  a  35-kilowatt,  direct-current  Triumph  generator, 
operating  as  a  sj'nchronous  motor,  and  a  60-kiIowatt 
machine,  not  running — in  all  a  very  creditable  and 
interesting  display. 

The  exhibit  of  the  Triumph  Electric  Company 
occupies  the  whole  length  of  the  north  side  of  Block 
No.  8,  covering  an  area  of  900  square  feet,  and  was 
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one  of  the  first  exhibits  installed.  It  shows  a 
.full  line  of  direct-current  generators  and  motors, 
including,  also,  a  small  five-kilowatt  motor-gen- 
erator, consisting  of  a  220-volt  motor  and  a  500- 
volt  generator,  the  current  obtained  from  the  latter 
being  used  for  special  purposes  in  other  exhibits 
in  the  space.  In  addition,  the  Triumph  people  have 
in  their  display  a  lOO-kilowatt  generator,  not  run- 
ning, and  a  number  of  partly-wound  armature  cores, 
coils,  etc,  showing  the  materials  used  and  the  con- 
struction of  their  apparatus. 

-About  20  kilowatts  of  direct-current  from  the  large 


EXHIBIT   OF   ADAMS-BAGNALL   ELECTRIC   COMPANY. 

generating  set  in  the  north  end  of  the  block  is  trans- 
mitted to  the  Browning  Company's  exhibit  at  the 
south  end  of  the  space,  for  the  purpose  of  driving 
a  motor-generating  set,  consisting  of  a  30-horse- 
power,  220-volt  motor  and  a  26-kilow^att,  no- volt 
generator,  current  from  the  latter  being  used  to 
operate  a  one-half-horsepow'er  motor  attached  to  a 
Blakesley  dish-washing  machine  and  a  motor-driven 
Rumsey  pump,  which  supplies  water  for  a  fountain 
in  front  of  the  entrance  to  the  booth. 

Thirty-five  Adams-Bagnall  arc  lamps,  suspended 
from  ornamental  iron  poles  surrounding  the  entire 
space,  are  lighted  with  current  from  the  no-volt 
generators,  the  iron  poles  being  a  portion  of  the 
exhibit  of  the  Electric  Equipment  Company. 

The  Adams-Bagnall  Company  has  an  attractive 
exhibit,  w'hich,  in  addition  to  the  35  direct-current 
arc  lamps  for  lighting  the  space,  contains  its  various 
types  of  arc  lamps  for  both  alternating  and  direct 


EXHIBIT      OF      MALONEY     ELECTRIC     COMPANY,      LEONHARDT 
TOWER   WAGON   IN   REAR. 

current,  and  also  its  series  alternating-current  system 
regulator,  all  apparatus  being  accessible  for  thor- 
ough inspection. 

The  Moloney  Electric  Company  shows  in  its  space 
a  large  line  of  its  high-grade  air  and  oil-cooled 
type  transformers,  and  has  special  testing  racks 
for  the  purpose  of  showing  the  efficiency  and  low 
core  and  copper  losses  of  its  apparatus  in  practical 
operation. 

An  electric  rock  drill  in  the  exhibit  of  the  Gardner 
Electric  Drill  and  Machinery  Company,  while  not 
doing  actual  work,  is  operated  for  the  purpose  of 
showing  its  mechanism  and  the  manner  in  which  it 
can  be  handled.  This  outfit  greatly  interests  all  min- 
ing men  and  electrical  experts. 

The  Warren  Electric  and  Specialtj'  Company's 
exhibit,  adjoining  the  above,  shows  a  complete  as- 
sortment of  incandescent  lamps  which  it  manufac- 
tures :  also  a  full  set  of  the  various  materials  used 
in  their  construction.  In  contrast,  this  company  has 
a  collection  of  "Ancient  History"  lamps  on  exhibi- 
tion, showing  many  "freaks"  to  interest  the  con- 
noisseur. Two  of  the  largest  incandescent-lamp 
globes  ever  blown  are  shown  here,  illuminated  by 
50-candlepower   lamps    placed    on    the   inside. 

The  Locke  Insulator  Manufacturing  Company  ex- 
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hibits  a  complete  line  of  its  high-tension  glass  and 
porcelain  insulators,  showing  a  variety  which  in- 
cludes everything  from  the  small  ordinary  every- 
day glass  or  porcelain  pony,  to  the  massive  porcelain 
insulators  capable  of  safely  carrying  60,000-volt  trans- 
mission lines. 

The  H.  W.  Johns-Manvillc  Company  has  arranged 
an  attractive  display  of  Noark  fuse  devices,  which 
contains  everything  in  the   line. 

The  Whitney  Electrical  Instrimicnt  Company 
shows    stvinl    ..f    its    latest    types    of   bond    testers, 


CORRESPONDENCE. 


EXHIBIT    OF    THE    PEERLESS   ELECTRIC    COMPANY. 

Wheatstone  bridges  and  other  instruments  of  pre- 
cision, in  addition  to  12  volt  and  ammeters,  in- 
stalled on  the  switchboard  circuits. 

The  Globe  Electric  Company's  exhibit  consists  of 
a  line  of  its  arc  and  incandescent  headlights,  oper- 
ating off  a  500-volt  street-railway  circuit,  which 
shows  the  efficiency  of  the  lights  and  the  ease  with 
which  they  can  be  handled. 

Other  exhibits  of  products  handled  by  the  Wesco 
company  are  those  of  the  Diamond  Meter  Company, 
showing  several  Scheeffer  wattmeters :  the  Marshall- 
Sanders  Company;  the  Wheel  Truing  Brake  Shoe 
Company',  and  the  tower  wagon  of  the  Leonhardt 
Wagon  Manufacturing  Company. 


Color-reflecting  Show-window  Light. 

A  novelty  in  an  electrically  operated  show-window 
advertising  lamp  is  the  self-propelling,  color-reflect- 
ing show  light  being  placed  on  the  market  by  H.  M. 
Glogau  &  Co.  of  Chicago,  and  is  shewn  by  the  ac- 
companying picture.     A  beautiful  brass  globe  studded 


COLOR-REFLECTING    SHOW-WINDOW    LIGHT. 

with  various-colored  "jewels"  supported  on  chains 
by  a  fan  wheel,  which  runs  with  its  steel  point 
in  a  jewel  knob,  revolves  before  an  ingeniously  con- 
structed   mirror    reflector. 

.'\n  incandescent  bulb  is  placed  inside  the  globe 
and  shines  through  the  vari-colored  stones  and  open- 
ings in  the  metal  part  of  the  globe.  The  heat  from 
the  electric  bulb  brings  the  fan-wheel  into  rotation 
and  the  globe  revolves  around  the  light.  The  whole 
mirror  screen  is  covered  with  the  reflecting  of  the 
bright  stones,  always  running  from  left  to  right 
and  always  changing  colors. 

The  colors  move  as  in  a  kaleidoscope,  and  the 
whole  effect  is  one  of  great  beauty. 

No  attention  whatever  need  be  given  after  the 
light  is  turned  on.  an<l  the  lamp  is  equally  attractive 
whether  used  during  the  day  or  the  night. 

There  are  15  places  on  .the  lamp  to  which  ad- 
vertisements may  be  attached,  these  revolving  with 
the  globe. 

The  size  of  lamp  is  27  inches  high,  10  inches  broad 
and  13  inches  deep. 


Great  Britain. 

London,  September  i. — .-V  report  has  now  been 
made  by  the  Board  of  Trade  with  respect  to  the 
accidents  which  have  occurred  upon  the  electrified 
sections  of  the  Northeastern  railway  and  the  Lan- 
cashire and  Yorkshire  railway  through  persons  tres- 
passing upon  the  track  and  coming  in  contact  with 
the  third-rail  conductor.  .^  separate  report  is  made 
by  an  in'spccting  officer  of  the  Board  of  Trade  upon 
each  accident,  and  a  large  part  of  each  report  neces- 
sarily details  the  history  of  the  occurrence.  The 
(luestion  of  guarding  the  conductor  rails  is  touched 
upon,  but  no  suggestions  are  made  as  to  a  general 
policy  by  all  electric-railway  companies  in  this  di- 
rection. .-Xs  a  matter  of  fact,  a  certain  amount  of 
guarding  by  planks  is  already  done  at  level  cross- 
ings and  such  places  for  the  protection  of  the  em- 
ployes, and  in  connection  with  the  accidents  to  meiri- 
bers  of  the  general  public,  the  reports  urge  upon 
the  companies  the  desirability  of  adopting  means 
for  making  their  lines  less  accessible  in  certain  places. 
.\n  objection  is  taken  by  the  companies  to  having 
10  guard  by  planks  the  whole  of  their  tracks.  Gen- 
erally, the  inspector  seems  satisfied  with  the  steps 
which  are  to  be  taken  by  the  companies  at  the  spots 
where  .iccidents  have  occurred,  and  there,  for  the 
jjresent,  the  matter  must  rest. 

In  1896  the  Board  of  Trade  issued  a  set  of  regu- 
lations for  insuring  a  proper  and  sufficient  supply 
of  electrical  energ>'  and  also  for  insuring  the  safety 
of  the  public  in  carrying  out  its  obligations  by  statu- 
tory undertakers.  Since  i8g6,  however,  vast  strides 
have  been  made  in  electrical  industry  and  a  revision 
has  now  been  made  in  these  regulations.  They  are,  of 
course,  far  too  long  to  give  here,  but  four  sets  have 
been  prepared  dealing,  respectively,  with  companies 
and  municipalities  outside  London  (i.  e.,  in  the 
provinces)  and  companies  and  borough  councils  in 
London.  An  opportunity  for  amendments  to  be  sub- 
mitted is  given,  but,  somewhat  surprisingly,  there 
is  a  general  tendency  to  agree  with  the  proposals 
of  the  board.  The  importance  of  the  regulations 
will  be  gathered  when  it  is  stated  that  everj'  elec- 
trical undertaking  in  the  kingdom  is  bound  by  law 
to  work  under  them. 

Continuing  the  issue  of  reports  of  its  sub-com- 
mittees, the  engineering  standards  committee  has 
now  issued  standard  specifications  for  tubular  tram- 
way poles  and  electric  wires  and  cables. 

The  annual  report  of  the  electrical  inspector  of 
factories  and  workshops  in  Great  Britain  affords 
interesting  reading.  He  prefaces  his  report  with  the 
statement  that  the  increase  in  the'  use  of  electrical 
energy  for  motive-power  purposes  is  very  rapid  and 
the  number  of  factories  putting  in  their  own  gen- 
erating plant  is  greatly  extending.  Dealing  with  the 
comparatively  few  accidents  that  have  occurred  in 
factories,  etc.,  through  the  use  of  electricity,  he  says 
they  have  been  mostly  due  to  badly  designed  or 
unprotected  apparatus.  The  number  of  accidents  he 
arranges  in  such  a  manner  as  to  preclude  useful 
abstract,  but  the  general  trend  of  the  report  is  that 
greater  care  is  now  being  exercised,  owing  to  the 
greater  supervision  of  the  Home  Office  officials. 
The  rules  framed  by  the  committee  on  the  use  of 
electricity  in  mines  are  also  anticipated  to  have  a 
beneficial  effect  in  that  direction  when  they  come 
into  operation.  G. 


Company,  $6,110.10,  and  the  New  England  Telephone 
and   Telegraph   Company,  $2,079.70.  B. 


New  York. 


New  England. 

Boston,  September  10. — Superintendent  N.  C.  Smith 
of  the  Newton  Street  Railway  Companv  has  resigned, 
to  accept  a  similar  position  with  a  Connecticiit  rail- 
way. General  Manager  Brush  will  not  appoint  an- 
other superintendent,  it  is  understood,  having  three 
assistant  superintendents,  who  severally  act  as  di- 
vision superintendents,  and_  will  remain  in  that  ca- 
pacity. 

The  selectmen  of  the  town  of  Wakefield,  acting 
on  behalf  of  citizens  who  are  aggrieved  over  what 
they  consider  excessive  fare  charges  on  a  portion  of 
the  Boston  and  Northern  railway,  have  brought  the 
matter  before  the  state  railroad  commissioners  for 
a  ruling.  The  commissioners  have  before  them,  also, 
at  the  present  time,  the  petition  of  the  Pittsfield 
Street  Railway  Company  for  authority  to  issue  $iou,- 
000  additional    stock. 

Harold  Fish,  chief  operator  at  the  Newton  tele- 
phone exchange,  who  was  among  the  seriously  in- 
jured in  the  recent  electric-car  collision  at  Wake- 
field, is  now  reported  out  of  danger. 

Derailment  of  a  loaded  electric  car  of  the  Boston 
Elevated  Street  Railway  Company's  surface  system 
in  West  Roxburv'  on  Monday  last,  when  the  Labor 
Day  holiday  riding  was  at  its  height,  badly  injured 
seven  persons  and  imperiled  the  lives  of  threescore 
others,  the  fact  that  the  car  struck  and  leveled  a 
telegraph  pole  lieing  all  that  saved  it  from  a  plunge 
over  a   15-foot  embankment. 

August  earnings  of  the  street  railways  in  Boston 
and  suburbs  were  heavily  augmented  by  the  extra 
patronage  they  had  during  the  big  G.  A.  R.  encamp- 
ment in  this  city.  All  previous  records  for  the  num- 
ber of  passengers  carried  by  the  Boston  company 
were  surpassed. 

The  compilation  of  the  list  of  heavy  taxpayers  in 
Lymi  shows  that  the  heaviest  corporation  tax  is 
paid  by  the  Lynn  Gas  and  Electric  Company,  $14,- 
958.10.  The  General  Electric  Company  pays  $14,- 
050.60;    the    Boston    and    Northern    Street    Railway 


New  York,  September  10. — Chief  Engineer  Will- 
iam B.  Parsons  has  informed  the  rapid-transit 
commissioners  that  the  subway  will  be  ready  for 
opening  within  a  few  days  of  October  ist,  unless 
there  is  "something  extraordinary  in  the  way  of 
strikes."  Deputy  Chief  Engineer  George  S.'  Rice  has 
reported  in  detail  on  the  safety  devices  that  have 
been  installed  in  the  subway.  Provision  is  made 
so  that  two  trains  can  never  travel  in  contiguous 
blocks,  for  a  train  cannot  possibly  pass  a  danger 
signal  until  there  is  a  clear  block  ahead,  the  cur- 
rent being  automatically  cut  off  from  the  power  rail 
by  the  action  of  the  train  in  front.  Each  signal 
is  lighted  with  two  lamps  on  independent  circuits 
and  the  general  lighting  of  the  tunnel  is  also  on  an 
independent  circuit.  At  each  station  and  at  every 
200  feet  between  the  stations  there  is  a  safety  sw'itch 
by  which  the  whole  of  the  power  current  can  be 
cut  off  from  all  the  tracks  in  case  of  need. 

The  negotiations  between  the  Interborough  Rapid 
Transit  Company  and  the  labor  unions  ha^■e  been 
going  on  all  the  week  with  rather  less  than  more  of 
amiability.  On  Wednesday  it  was  announced  that 
the  company  had  conceded  a  $3.50  wage  and  that 
the  men  on  their  side  had  agreed  to  a  lO-hour  day. 
The  company  also  agreed  to  grant  a  qualified  senior- 
ity to  men  formerly  employed  on  the  elevated  sys- 
tem, and  the  men  offered,  somewhat  reluctantly,  to 
submit  to  the  standard  railway  test  as  to  physique. 
A  number  of  minor  points  of  difference  were  also 
reported  to  be  adjusted,  but  it  was  obvious  that 
although  the  negotiations  were  resulting  in  a  way 
for  the  most  part  satisfactory-  to  the  majority  of  the 
men  that  the  leaders  of  the  unions  were  trying  to 
get  even  still  more  concessions  from  the  company. 
The  men  on  Tuesday  after  the  very  definite  state- 
ments of  August  Belmont  that  the  $3.50  pay  scale 
would  not  be  granted  had  lost  a  good  deal  of  heart, 
and  the  presence  of  James  Farley  and  his  500  or 
more  "strike  breakers''  depressed  the  unionists.  Late 
last  evening,  however,  an  agreement  w-as  signed 
which  is  expected  to  end  the  present  controversy. 
The  text  of  the  agreement  has  not  been  given  out 
for  publication,  but  it  embodies  the  provisions  named 
above  and  is  binding  for  about  two  years.  There 
are,  however,  circumstances  which  render  it  possible 
that  the  question  of  the  nine-hour  day  will  be  re- 
opened in  March,  1905,  when  a  previous  agreement 
with  the  unions  will  expire. 

The  work  of  drilling  the  crews  on  the  experi- 
mental subway  trains  is  progressing  smoothly,  rap- 
idly and  satisfactorily  and  aliout  500  men  are  already 
competent  to  handle  trains.  The  20  training  cars  now 
running  consist  of  six  cars  each  and  are  run  on 
the  inner  or  express-service  pair  of  tracks.  As  far 
as  the  handling  of  the  trains  along  the  tunnel  is 
concerned,  the  men  very  quickly  learn  tlieir  duties, 
but  there  have  been  delays  with  the  switching 
operations  at  the  Ninely-si.xth  Street  station. 

H.  H.  Vreeland,  president  of  the  New  York  City 
Railway  Company,  announces  an  improved  service 
this  week  to  those  districts  served  by  his  com- 
pany, which  will  be  likely  to  be  affected  by  the  com- 
ing competition  of  the  west  branch  of  the  subway. 
Transfers  will  be  hereafter  granted  betw'een  the 
boulevard  line  and  the  down-tow'n  lines  on  Thirty- 
fourth  Street.  L'pper  West-siders  can  therefore  now 
reach  the  heart  of  the  city  for  a  five-cent  fare,  and 
by  judicious  discrimination  in  the  choice  of  alter- 
nate routes  10  minutes  may  be  saved  on  the  trip. 

Mayor  McClcllan  and  Bridge  Commissioner  Best 
have  been  in  conference,  and  the  mayor  positively 
announces  that  Brooklyn  Rapid  Transit  cars  will 
be  ninning  over  the  Williamsburg  Bridge  on  No- 
vember 1st.  There  seems  to  he  some  possibility  of 
this  latest  official  promise  being  carried  out,  for  the 
announcement  is  definitely  backed  up  by  the  Brook- 
lyn Rapid  Transit  management.  Influential  Brook- 
lyn residents,  who  claim  that  the  Williamsburg 
Bridge  was  primarily  built  to  satisfy  their  needs  for 
improved  transit  facilities  arc  still  protesting  through 
their  boards  of  trade  against  the  possibility  of 
having  to  pay  an  extra  three-cent  fare  for  a  trolley 
ride  over  the  bridge. 

The  newly  incorporated  South  Shore  Tractton 
Company  is  applying  to  the  State  Railroad  Commis- 
sion for  a  franchise  for  60  miles  of  electric  lines  to 
connect  the  Brooklyn  Rapid  Traction  system  with 
various  outlying  towns  and  villages  on  Long  Island. 
The  proposed  route  runs  from  Central  .\venue  in 
Jamaica  to  Rockville  Centre.  Hempstead,  Oyster 
Bay.  Babylon,  .-Xmityville,  Islip.  Palchogue  and 
Brookhaven,  many  of  the  residents  of  which  places 
are  in  favor  of  the  scheme.  The  nominal  promoters 
of  the  pl.in  are  James  .'Xnderson  Hawes  and  Arthur 
Hume,  who  are  respectively  president  and  secretary 
of  the  South  Shore  Traction  Company. 

A  Brooklynile  who  has  been  traveling  in  the 
W^cst  complains  on  his  return  that  the  surface  and 
elevated  cars  in  Brooklyn  are  the  worst  both  in 
appearance  and  cleanliness  in  the  whole  United 
States. 

Horace  G.  M'artin  of  Brooklyn  is  reported  to  have 
invented  a  new  telegraphic  key  to  be  known  as  the 
"autoplex."  The  key  works  horizontally  instead  of 
vertically,  and  on  one  side  the  contact  makes  dots 
and  on  the  other  dashes.  The  dot  contact  makes 
dots  continuously,  so  that  the  alphabet  can  be  sent 


September  17,  1904 


WESTERN     ELECTRICIAN 


231 


witli  83  movemenls  as  against  154  required  with  the 
jMorse  instrument. 

L.  K.  Comstock  &  Co.,  Broadway  and  Fifth  Ave- 
nue, have  obtained  the  contract  for  wiring  and  fit- 
ting tlie  Seventj'-first  Regiment  Armor.v  on  East 
Thirty-fourth  Street,  and  are  proceeding  with  the 
work  of  wiring  as  far  as  the  uncompleted  condition 
of  the  building  permits. 

For  the  lighting  of  the  recreation  piers  during  the 
evenings  of  the  last  summer  the  city  has  been  paying 
at  the  rate  of  28  cents  per  lamp  for  lamps  lit  from 
sundown  till  loi.io  p.  m.,  and  40  cents  per  lamp  for 
those  alight  all  night. 

Sealed  bids  will  be  received  until  September  21st 
for  the  installation  of  an  electric-lighting  system  in 
the  City  Hall,  Manhattan.  Bids  for  the  electric 
equipment  of  public  school  No.  112,  Fifteenth  Ave- 
mie,  Brooklyn,  will  be  received  until  Septeml>er  igth. 

D.  W.  W. 


Ohio. 

Cleveland,  September  10. — The  dry-pipe  system  of 
sprinkler  equipment  was  tested  in  the  Quincy  Street 
car  barns  of  the  Cleveland  Electric  Railway  Com- 
pany a  few  days  ago  and  proved  as,  successful  in 
confining  a  fire  to  the  car  in  which  it  originated  as 
the  wet-pipe  system  tested  two  weeks  before.  Man- 
ager C.  H.  Patton  of  the  Cleveland  inspection  bu- 
reau made  a  number  of  suggestions  for  the  improve- 
ment of  the  system  that  should  be  taken  into  consid- 
eration in  permanent  equipment.  Because  car  houses 
are  too  cold  for  water  in  pipes  in  the  winter  the 
dr}"-pipe  system  is  recommended.  It  takes  a  little 
longer  for  this  to  operate  and  might  be  a  little  draw- 
back, but  in  general  it  is  believed  the  sprinkler  sys- 
tem is  a  success  for  car-house  protection. 

.■\t  the  annual  meeting  of  the  stockholders  of  the 
Cincinnati.  Dayton  and  Toledo  Traction  Company 
at  Hamilton  last  Tuesday  a  board  of  directors  was 
chosen,  and  the  following-named  ofiicers  were 
elected :  President,  George  B.  Cere  of  Cincinnati ; 
first  vice-president,  W.  Kelsey  Schoepf  of  Cincin- 
nati ;  second  vice-president,  C.  C.  Richardson  of 
Cincinnati :  secretary  and  treasurer,  J.  B.  Foraker, 
Jr.,  of  Cincinnati ;  assistant  secretary  and  treasurer, 
F.  R.  Williams  of  Cincinnati ;  general  manager, 
F.  J.  T.  Sloat  of  Hamilton;  auditor,  N.  J.  Boyce  of 
Cincinnati. 

The  Richwood  and  Magnetic  Springs  Electric  Rail- 
way Company  has  been  incorporated  with  a  capital 
^tock  of  $50,coo  to  build  a  line  between  the  two  points 
mentioned.  CTiristopher  McGee,  Jr.,  and  W.  M. 
Galbreath  of  Pittsburg  and  John  B.  Taggart,  Ed- 
ward S.  Mendenhall  and  John  Miller  of  Delaware 
County  are  the  incorporators.  They  are  also  build- 
ing a  large  hotel  at  Magnetic  Springs. 

No  meeting  of  persons  interested  in  the  i\pple- 
yard  roads  was  held  at  Springfield  on  Monday  last 
as  was  planned  some  time  ago  for  the  purpose  of 
voting  on  a  consolidation  as  the  Ohio  Union  Trac- 
tion Companj-. 

The  Sandusk}',  Norwalk  and  Mansfield  Railway 
Company  will  begin  laying  rail  sfor  the  new  road 
within  a  short  time. 

Reports  are  current  that  a  New  York  house  has 
agreed  to  finance  the  Bellefontaine  and  Sidney  line. 

The  Appleyard  syndicate  has  changed  the  plans 
of  the  Urban'a,  Bellefontaine  and  Northern  so  that 
it  will  pass  through  Lima  instead  of  Kenton. 

A  new  franchise  has  been  granted  the  Cincinnati 
and  Columbus  Traction  Company  by  the  Village 
Council  of  Milford,  good  for  25  years. 

.At  the  annual  meeting  of  the  stockholders  of  the 
.American  Railways  Company  in  Springfield  Wednes- 
day it  was  decided  to  build  a  new  power  house  for 
the  local  lines  at  a  cost  of  $100,000.  The  officers 
chosen  are  as  follows :  President,  Oscar  T.  Martin 
of  Springfield;  vice-president,  H.  J.  Crawley  of 
Philadelphia:  secretary  and  treasurer,  C.  L.  Tingley 
of   Philadelphia. 

The  Findlaj'-Marion  Railway  and  Light  Company 
of  Marion  has  been  incorporated  with  a  capital  stock 
of  S25.000  by  Samuel  S.  Thorn,  W.  H.  Davidson, 
Edward  N.  Krauss  and  others. 

Councilman  Walker  has  presented  a  new  fran- 
chise plan  to  the  City  Council  of  Cleveland,  which 
provides  for  seven  tickets  for  a  quarter  and  uni- 
versal transfers. 

The  Oakwood  Street  Car  Company  of  Dayton 
proposes  to  pay  for  one  week  of  the  expenses  of  its 
conductors  and  motormen  who  desire  to  visit  the 
fair  at  St.  Louis. 

The  completion  of  the  Urbana,  Bellefontaine  and 
Northern  to  Lima  and  the  change  of  the  Ohio  River 
and  Western  to  an  electric  road  will  make  it  possible 
for  the  .Applevard  roads  to  make  a  through  service 
from  Wheeling.  W.  Va.,  to  Lima.  Wheeling  will 
be  reached  through  friendly  relations  with  electric 
roads,  which  connect  with  Bellaire.  where  the  Ohio 
River  and  Western  has  its  terminus. 

The  lim.ited  service  of  the  Western  Ohio,  betw^een 
Lima  and  Das-ton.  is  proving  a  wonderful  success. 
The  cars  are  running  very  close  to  schedule  time 
and  the  daily  receipts  continue  to  increase. 

With  the'  opening  of  its  through  serviee  from 
Cincinnati  to  Detroit  over  the  Hocking  Valley  and 
Michigan  Central,  the  Big  Four  steam  road  has  put 
on  10  trains,  passing  through  Dayton,  Springfield. 
Urbana  and  Bellefontaine  and  has  cut  the  rates  half 
in  two  between  these  points  in  competition  with  two 
of  the  .Appleyard  lines,  the  Dayton,  Springfield  and 
L'-bana  and  the  LTrhana,  Bellefontaine  and  Northern, 


thus  opening  up  a  war  for  the  recovery  of  the  local 
passenger  business,  that  it  has  lost  to  the  trolley 
lines. 

The  Springfield,  Charleston,  Washington  and  Chil- 
licothe  Railway  Company  of  Springfield  has  been 
incorporated  with  a  capital  stock  of  $50,000,  to  build 
a  line  between  the  points  indicated  by  the  name. 
The  incorporators  are  Frank  Patterson,  Amaziah 
Winger,  Edward  H.  .Ackerson,  John  Snyder  and  Levi 
M.  Goode. 

Cars  have  been  put  in  operation  on  the  Fort 
Wayne  and  Lima  traction  line. 

The  council  of  East  Liverpool  is  advertising  for 
bids  for  a  25-year  franchise  for  a  street-car  system, 
bids  to  be  accompanied  by  a  check  for  $25,000  to 
guarantee  that  the  road  will  be  completed  within 
iS  months. 

A  franchise  has  been  granted  to  the  Wheeling 
Traction  Company  to  operate  a  line  betw'een  Steu- 
benville  and   Mingo  Junction. 

The  Scioto  Valley  Traction  Company,  it  is  said, 
will  inaugurate  an  express  business  on  its  lines  in 
response  to  a  demand  from  the  business  men  of 
Lancaster. 

Incorporation  papers  have  been  issued  to  the 
Newark  Heat  and  Light  Company  of  Newark,  the 
capital  stock  being  $io,oco.  George  M.  Heisey, 
E.  W.  Heisey  and  others  are  interested. 

Work  is  still  in  progress  toward  a  settlement  of 
the  affairs  of  the  Miami  and  Erie  Canal  Transporta- 
tion Company,  but  so  far  they  have  been  rather 
quiet.  ■  O.  M.  C. 


Michigan. 

Detroit,  September  10. — .Arrangements  are  being 
made  for  the  removal  of  the  Matheson  Motor  Car 
Company  of  Holyoke,  Mass.,  to  Detroit.  It  is  ex- 
pected that  contracts  will  be  let  for  the  construc- 
tion  of   factory   buildings   this    week. 

At  a  joint  meeting  of  the  executive  committee  of 
the  Detroit  Municipal  League  and  the  Democratic 
and  Republican  primary  reform  committees  one  of 
the  questions  agreed  upon  as  necessary  to  be  sub- 
mitted to  candidates  for  aldermen  is,  "On  what 
terms,  if  any,  would  you  favor  granting  further 
franchise  privileges  to  the  Detroit  United  Railway?" 

The  Bay  City  council  failed  to  pass  the  franchise 
for  the  Detroit,  Pontiac,  Lapeer  and  Northern  electric 
road,  which  is  seeking  to  enter  that  city.  It  is  under- 
stood that  the  new  line  resents  the  treatment  by  the 
council  and  threatens  to  cut  out  Bay  City  entirely  by 
running  to  West  Bay  City,  thence  to  Saginaw. 

The  temporary  injunction  restraining  the  city  of 
Pontiac  from  awarding  the  street-lighting  contract 
to  anyone  but  Jules  G.  Hoffman  has  been  sustained 
by  the  Circuit  Court.  This  action  was  brought 
about  by  the  council's  reconsideration  of  the  con- 
tract, which  was  awarded  to  Mr.  Hoffman  and  then 
given  to  the  Pontiac  Standard  Lighting  Company. 
The  city  will  now  probably  carry  the  matter  to  the 
Supreme  Court.  In  the  meantime  there  wmII  be  no 
light. 

Union  City  is  looking  into  the  matter  of  a  mu- 
nicipal electric-lighting  and  waterworks  plant  and 
has  secured  an  option  upon  a  fine  waterpower  site 
three  miles  out  of  town.  It  proposes,  with  the 
sanction  of  the  taxpayers,  to  purchase  it,  thus  sav- 
ing several  thousand  dollars  a  year  in  fuel  now 
used  in  running  the  steam  plant. 

The  Edison  Illuminating  Company  of  Detroit  is 
now  making  use  of  the  conduit  service  of  the  de- 
funct People's  Telephone  Company,  notwithstanding 
Corporation  Counsel  Tarsney  some  time  ago  ad- 
vised the  council  that  the  city  could  order  the  con- 
duits taken  out  of  the  streets.  Several  of  the 
aldermen  think  that  the  city  has  a  right  to  take 
possession  by  reason  of  the  telephone  company  hav- 
ing forfeited  its  franchise. 

The  Detroit,  Toledo  and  Monroe  electric  railway 
has  the  contract  for  carrying  1,20c  carloads  of 
brick  from  Toledo  to  Monroe  for  the  new  Catholic 
convent  and  school  at  that  city.  There  w'as  sharp 
competition  for  this  contract,  the  electric  road  se- 
curing the  business,  as  it  was  able  to  deliver  the 
brick  uj^on  the  ground  where  the  building  is  being 
erected.  The  officers  of  this  compan}^  say  that  the 
passenger  receipts  are  steadily  increasing  and  the 
road  is  now  an  assured  success,  althou.gli  they  are 
not  yet  able  to  operate  their  cars  through  from 
Detroit  to  Toledo;  transfer  has  to  be  made  just 
outside    of   the    city   of    Detroit. 

A  severe  electrical  storm  on  Wednesday  of  this 
week  played  havoc  with  electric  lights  and  tele- 
phones in  Ypsilanti.  The  iron  trolley  poles  had 
become  charged  in  some  w'ay  and  persons  wlio  tried 
to  mail  letters  in  the  boxes  w'ere  in  some  instances 
severely  shocked.  The  current  wdiich  furnishes 
power  for  the  store  and  residence  lights  in  the  city 
was  short-circuited  somewhere  between  the  power 
house  and  the  city,  and  as  a  result  the  streets  were 
in   darkness. 

The  Detroit.  Toledo  and  Monroe  Short  Line 
electric  road  has  finally  accepted  the  permission 
given  it  b}'  the  Woodmere  council  to  use  the  old 
Irvin  &  Pepper  franchise,  and  has  started  the  work 
of  grading  preparatory  to  laving  tracks  to  connect 
with  the  Detroit  United  raihvay  on  Fort  Street. 
The  Pere  Marquette  railroad  w'ill  not  allow  the  new 
road  to  cross  its  tracks  at  grade  and  tracks  will 
be  laid  up  to  each  side  of  the  steam  road  and  trans- 
fer made  until  permission  is  received  from  the  rail- 
wav.  conimissioncr  for  a  .grade  crossing. 

C.   G.  W. 


Southeastern  States. 

Charlotte,  N.  C,  September  10,— The  city  of  El- 
berton,  Ga.,  has  let  the  contract  to  Colonel  T.  M. 
Swift  to  erect  a  15-foot  dam  across  Beaver  Dam 
Creek  at  the  electric  plant,  for  generating  power  for 
electric  light.     The  old  d.tm  w'as  washed  away. 

The  Macon  (Ga.)  Fair  Association  has  about 
decided  to  contract  with  the  Macon  Railway  Com- 
pany to  supply  lights  for  the  coming  state  fair  in 
lieu  of  putting  in  a  private  plant. 

The  big  dam  of  the  Atlanta  (Ga.)  Water  and 
Electric  Power  Company  on  the  Chattahoochee 
River  at  Bull  Sluice  has  been  completed  and  pole 
lines  for  transmitting  power  completed  up  to  the  city 
limits  of  Atlanta.  F.  W.  Hadley,  recently  elected 
superintendent  of  the  plant,  has  arrived  to  take 
charge. 

The  High  Point  (N.  C.)  Interurban  Traction 
Company  has  applied  for  a  franchise  in  High  Point. 
W.  A.  Heller  of  Danville,  Pa.,  is  interested.  It  is 
proposed  also  to  build  lines  connecting  Greens- 
boro, l5  miles  distant,  and  Winston-Salem,  25 
miles  distant.  Mr.  Heller,  wlto  is  an  experienced 
electric-railway  manager,  has  about  20  lines  now  in 
operation. 

The  Catawba  Power  Company  has  decided  to 
move  its  headquarters  to  Charlotte,  N.  C,  where 
the  company  has  large  contracts  in  operation. 

The  O.  L.  Barringer  Company  is  now  operating 
an  electric-charging  plant  for  automobiles  at  Char- 
lotte, N.  C. 

Notice  has  been  served  on  the  officials  of  the 
Bluegrass  Consolidated  Traction  Company  that  a 
motion  for  the  appointing  of  a  receiver  would  be 
made  in  court  on  September  21-st,  says  a  dispatch 
from  Lexington,  Ky.  .  The  company,  wdiose  capital 
is  several  millions,  has  outstanding  claims  that 
amount  to  only  about  $50,000, 

The  town  of  Clinton,  S.  C,  has  voted  $25,000 
bonds  to  be  used  in  installing  waterworks  and  elec- 
tric lights. 

The  Elizabeth  City  (N.  C.)  Electric  Car  Company 
has  a  corps  of  surveyors  on  the  proposed  route 
from  Elizabeth  City  to  Weeksville  and  other  points. 

The  Atlantic  De  Forest  Wireless  Telegraph  Com- 
pany is  seeking  a  'space-telegraph  franchise  in  Nor- 
folk, Va.  L. 


Northwestern  States.  , 

Minneapolis,  September  10. — The  new  electric-light 
plant  just  installed  for  South  Stillwater,  Minn.,  has 
been  tested  and  found  to  be  in  good  condition. 

The  plans  for  the  new  electric-light  plant  at  the 
Mocket  pumping  station,  Lincoln,  Neb.,  have  been 
prepared  and  bids  will  be  called  for  at  once. 

The  contract  for  enlarging  the  storage  batteries 
in  the  City  Hall  at  Minneapolis,  for  additional  ele- 
vators, has  been  let  to  the  Electric  Storage  Battery 
Company   of   Philadelphia   for  $2,984. 

Seventy-five  per  cent  of  the  right-of-way  for  the 
trolley  line  from  Omaha  to  Beatrice  and  Lincoln, 
Neb.,  has  been  secured,  and  the  W'Ork  of  grading  is 
progressing  rapidly. 

The  Twin  City  Rapid  Transit  Company  has  sub- 
mitted a  plan  to  the  St.  Paul  council  for  the  pre- 
tention of  the  corroding  of  water  mains,  caused  by 
the  action  of  electrolysis.  It  is  estimated  that  the 
plan  will  require  27,600  feet  of  copper  wire,  at  a 
cost  of  $23,936,  in  addition  to  the  cost  of  conduits, 
should  they  be  required.  The  council  has  submitted 
the  plan  to  its  expert,  D.  C.  Jackson  of  M'adisbn, 
Wis. 

The  Kenosha  (Wis.)  Electric  Railway  Company 
has  begun  work  on  large  extensions  to  its  system. 

R. 


Rocky  IWountain  States. 

Salt  Lake  City,  September  8. — The  Willamette 
Valley  Electric  Railroad  Company  of  Eugene,  Ore., 
contemplates  the  construction  of  an  electric  road 
from  that  city  to  Coos  Bay,  Ore.  The  company  will 
ask  the  people  along  the  proposed  route  to  sub- 
scribe $300,000  in  stock,  w-hich  the  company  will 
guarantee  to  take  up  at  par  in  1910.  Congrrssman 
John  F.  Wilson  of  Arizona  is  the  chief  promoter  of 
the  project.  The  road,  which  w*ill  traverse  a  rich 
a.gricultural  and  lumbering  district,  will  be  cor?- 
structed  at  an  estimated  cost  of  $5,000,000. 

A  franchise  for  the  construction  of  an  electric 
railroad  at  Willard,  Utah,  has  been  granted  by  the 
City  Council  to  the  B.  Mahler  Company.  The 
same  company  plans  the  construction  of  electric 
roads  in  other  parts  of  the  state. 

J.  C.  T.  McKesson  and  C.  L.  Launc  are  promot- 
ing a  project  for  the  building  of  an  electric  road 
at  Sheridan,  Wyo.  The  aid  of  the  Commercial 
Club  has  been  enlisted   in   the  enterprise. 

.A  recent  decision  of  the  district  judge  at  Boise, 
Ida.,  holds  that  the  Rockv  Mountain  Bell  Tele- 
phone Company  is  not  entitled  to  transact  business 
m  the  state  on  account  of  having  failed  to  comply 
with  the  law^  requiring  the  filing  of  articles  of 
incorporation.  The  case  wdll  be  appealed  to  the 
State  Supreme  Court. 

Colonel  Spofford  of  Grangeville,  Idaho,  who  has 
gone  'EdiSt  to  negotiate  for  funds  for  the  (Construc- 
tion of  an  electric  raihvay,  reports  that  eastern  cap- 
italists are  taking  great  interest  in  the  matter  and 
will  send  a  party  out  to  investigate  at  once. 

E.  E.  Rodgers,  president  of  the  Black  Pearl  Com- 
pany  at    Boise,    Idaho,    has    given    an    order    t^    thi: 
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Boise-Payctte  Power  Company  for  power  to  operate 
tlie  mill  to  be  installed  at  the  mine.  Electrical  equip- 
ment will  be  ordered  at  once.  G. 


Pacific  Slope. 

San  Francisco,  September  8— J.  W.  Hartzell  of 
Vallejo.  Cal..  has  been  granted  a  franchise  for  an 
electric  road  through  Vacaville.  The  line  will  follow 
the  public  roads,  and  all  the  necessary  franchises 
have    been    secured. 

Reports  received  from  the  Mt.  Whitney  Power 
House  No.  2  indicate  that  the  plant  is  ready  for 
operation.  The  switchboard  is  completed  and  the 
pipe  line  has  been  given  a  thorough  test.  Two  Stan- 
ley 36,000-volt  main-line  oil  switches  with  automatic 
release  and  switchboard  control  are  in  place.  The 
system  will  be  fitted  with  reverse-current  relays  and 
other  modern  appliances. 

The  plant  of  the  Bay  Counties  Power  Company, 
near  Megalia.  Butte  County,  Cal..  will  soon  be  en- 
larged by  the  addition  of  a  5,000-horsepower  machine. 
The  pipe  line,  iust  finished  by  the  Schaw -Batcher 
Company,  is  6.000  feet  in  length  and  has  a  fall  of 
1,600  feet,  giving  a  pressure  of  6S0  pounds  to  the 
.square  inch  at  the  nozzle. 

E.  G.  Kruger  of  Silver  City.  Wash.,  has  asked 
for  a  franchise  from  the  county  commissioners  for 
an  electric  railway  over  the  county  road  between 
Galena  and  Mineral   City,  Wash. 

The  Preston- Parton  Milling  Company  of  Athena 
and  Waitsburg.  Wash.,  has  obtained  the  right  to 
erect  and  maintain  an  electric  railway  between 
.Athena  and  Weston.  The  company  has  purchased 
the  electric  plant  at  Weston  and  will  furnish  lights 
for  both  towns.  . 

The  Santa  Maria  Light  and  Power  Company  will 
siion  enlarge  its  plant  at  Santa  Maria,  Cal. 

John  M.  Gardiner,  superintendent  of  the  Santa 
Cruz  and  Capitola  railway  at  Santa  Cruz,  Cal.,  has 
been    a    recent    visitor    in    San    Francisco. 

W.  L.  Bechtel.  superintendent  of  the  Nevada 
Power.  Water  and  Lighting  Company  of  Reno.  Nev.. 
has  been  in   San   Francisco  recently. 

A.  G.  Wishon,  manager  of  the  Huntington  Electric 
Railwav  and  Lighting  Company  of  Fresno,  Cal,  has 
been  in'  San  Francisco  the  past  week  on  business. 

E.  G.  Kreuger  is  reported  to  have  secured  the 
backing  of  outside  capital  to  the  extent  of  $.=;o,ooo 
for  the  construction  of  an  electric  road  from  Index 
lo  Alineral  City.  Wash.,  where  valuable  mineral 
procerties    will    be   opened    up. 

The  Humboldt  Milling  Company  of  Fortuna.  Cal.. 
has  sold  its  electric-lighting  plant  in  that  city  to 
L.   M.   Hancock  of   San   Francisco. 

John  B.  Weddell,  civil  engineer  of  Olympia,  Wash., 
and  E.  W.  Havcox  have  asked  the  City  Council  of 
Montesano,  Wash.,  for  a  franchise  for  an  electric 
railway  through  Montesano.  A.  S.  Caton  of  Olympia 
is   also  associated   with   these  parties. 

The.  Pacific  Coast  Coal  Company  will  install  elec- 
tric conveyors  at  its  new  coal  bunkers  at  Portland. 
Ore.,  to  run  the  coal  from  the  holds  of  ships  at  the 
wharf  or  from  the  cars  at  the  company's  switch. 

.\.  B.  Cousin  of  Portland.  Ore.,  manager  of  the 
Galice  Consolidated  Mines  Company,  has  been  In 
Portland  recently,  arranging  for  the  running  of  a 
iclephone  line  from  Merlin  to  Galice,  Ore.  A. 


PERSONAL. 


Manager  of  Sales  L.  P.  Sawyer  of  the  Buckeye 
Electric  Company  visited  Chicago  last  week,  remain- 
ing merely  for  a  day. 

Lieutenant  S.  S.  Robinson  has  been  detached  from 
the  United  States  navy  space-telegraph  board  and 
ordered  to  the  Bureau  of  Equipment. 

Irvin  Kent,  a  well-known  electrician  of  Beloit, 
Kan.,  died  a  few  days  ago  at  the  German  Hospital 
in  Kansas  City,  Mo.,  where  he  went  for  medical 
treatment. 

R.  C.  Routledge,  formerly  of  the  firm  of  Thomas 
F.  Smith  &  Co.,  New  York,  which  recently  went  out 
of  business,  will  take  charge  of  the  contract  depart- 
ment of  the  H.  W.  Johns-Manville  Company  of 
New  York. 

T'he  first  victim  of  the  sul)way  traffic  in  New  York 
city  is  Division  Superintendent  Frederick  Roeber, 
who  was  knocked  down  and  very  seriously  iniured 
by  a  northbound  train  at  the  Tw-enty-third  Street 
station  last  week. 

Edwin  S.  Cramp,  vice-president  of  the  Cramp 
Shiiil)uilding  Company,  who  was  recently  selected 
as  a  member  of  the  international  jury  of  award  at 
the  St.  Louis  Expo.sition,  has  been  elected  president 
of  group  No.  62,  comprising  .steam  boilers  and  their 
accessories. 

S.  B.  Livermore.  formerly  superintendent  of  the 
Winona  (Minn.)  Railway  and  Light  Company,  has 
been  appointed  superintendent  of  the  LaCrosse 
(Wis.)  City  Railway  Company,  to  succeed  Peter 
Valicr,  who  resigned  to  accept  a  position  with  the 
LaCrosse  and  Southeastern  Railway  Company. 

Frederick  E.  Clarv.  supetintendent  of  the  NVcstern 
Union  Telegraph  Coinpauy  at  Richmond.  Va.,  has 
been  appointed  superintendent  of  the  same  interests 
at  Hartford.  Conn.,  dating  from  September  isl. 
that  point  being  selected  as  the  headquarters  of  a 
new  district  just  created.  Lewis  J.  Maxwell,  assist- 
ant  superintendent   of   the  Western   Union   at   Jack- 


sonville. Fla.,  has  been  promoted  to  be  superintend- 
ent, and  assigned  to  the  post  at  Richmond,  Va., 
made  vacant  bv  the  transfer  of  Mr.  Clary  to  Hart- 
ford. 

Frank  .X.  Leach,  Jr..  ha^  been  aiipointed  manager 
iif  the  Oakland  (Cal.)  (Jas.  Light  and  Heat  Com- 
pany. Mr.  Leach  has  been  acting  as  assistant  to 
John  A.  Britton  for  the  last  six  years,  and  upon 
the  appointment  of  the  latter  to  the  position  of 
general  manager  of  the  California  Gas  and  Electric 
Corporation,  was  appointed  to  fill  the  vacancy. 

N.  Coe  Stewart,  Jr..  of  Cleveland.  Ohio,  has  been 
chosen  to  build  an  electric  railway  from  La  Paz, 
Bolivia,  to  a  point  up  in  the  mountains.  M'r. 
Stewart  is  a  well-lrained  electrical  engineer  and 
for  some  time  has  represented  an  eastern  electrical 
house  in  Peru.  He  went  from  college  into  the 
plant  of  the  Brush  Electric  Company  in  Cleveland, 
and  while  there  also  studied  electrical  engineering. 
He  is  w-ell  equipped  for  the  work  he  has  undet'.aken. 

In  a  paper  read  before  the  National  Electric  Light 
Association  last  May  by  Mr.  Walter  I.  Barnes  upon 
"A  Three-wire  500-volt  Lighting  System"  the  state- 
ment was  made  that  the  use  of  the  220-volt  lamp  in 
an  installation  in  St.  Louis  in  1899  w-as  made  under 
the  engineering  advice  of  Mr.  Bion  J.  .\rnold.  Mr. 
Barnes  wishes  this  statement  corrected,  as  he  has 
since  been  advised  that  the  recommendations  cov- 
ering the  220-volt  lamp  were  made  by  Mr.  H.  H. 
Humphrey  of  St.  Louis. 

Edward  E.  Goudey.  who  recently  resigned  from 
the  general  management  of  the  Goudey-McLean  Com- 
pany to  take  a  partnership  interest  in  the  engineer- 
ing firm  of  B.  F.  Bell  &  Co.,  is  one  of  the  incor- 
porators of  the  Bell  Engineering  and  Construction 
Company  of  New  York.  The  latter  concern  is  a 
New  York  corporation,  organized  to  succeed  B.  F. 
Bell  &  Co.,  and  carries  on  a  consulting  and  contract- 
ing engineering  business.  Mr.  Goudey,  who  is  well 
known  in  electrical  circles,  is  treasurer  of  the  new 
company. 


ELECTRIC  LIGHTING. 

The  Roswell  Electric  Light  Company  of  Santa  Fe, 
N.  il.,  has  been  incorporated  with  a  capital  of  $50.- 
000. 

The  Rockford  Electric  Company,  with  a  capital 
of  $5o,oco.  has  been  incorporated  at  Rockford,  Tenn., 
by  J.    Burger,   J.    A.    Goddard   and   others. 

E.  R.  Vincent  of  Indianapolis  has  been  engaged 
by  the  city  of  Danville.  Ky.,  as  the  engineer  to  pass 
on  bids  for  an  electric-light  plant  in  Danville. 

The  city  of  Paducah,  Ky..  is  now  considering 
means  by  which  the  electric-light  plant  will  be  con- 
siderably enlarged  so  as  to  give  better  service. 

The  East  Chattanooga  (Tenn.)  Water,  Power 
and  Light  Company  has  been  incorporated  with  a 
capital  of  $25,000  to  erect  a  light  and  waterworks 
plant. 

The  issue  of  bonds  for  the  municipal  ownership 
of  a  lighting  and  sewerage  system  was  carried  at 
the  special  election  recently  held  in  the  village  of 
Kiel,  Wis. 

O.  K.  Cole  of  Cincinnati,  Ohio,  has  purchased  the 
controlling  stock  in  the  electric-lighting  plant  at 
Clinton,  Iowa,  and  will  assume  immediate  charge. 
He  is  making  extensive  improvements. 

The  citizens  of  Sumner,  Iowa,  have  voted  favor- 
ably on  the  question  of  establishing  an  electric-light 
plant  and  granting  the  City  Council  the  right  to 
grant  a  franchise  to  private  parties  for  the  same. 

The  Gulf  Electric  Company  of  Mobile,  Ala.,  has 
been  incorporated  with  an  authorized  capital  stock 
of  $20,000.  C.  W.  Chase  is  president,  Sidney  Low- 
enstein,   vice-president,   and   R.   W.  Jones,   secretary. 

J.  A.  Powers  and  W.  H.  Mansfield  of  Troy,  N.  Y.. 
have  purchased  the  real-estate,  waterpower  and  elec- 
tric-lighting business  of  the  Keeville  Electric  Com- 
pany in  that  state.  The  conipany  will  continue  to 
do  the  lighting  at  Keesville,  Port  Kent  and  ^■icinity. 

Nearly  $io.coo  has  been  subscribed,  it  is  said,  for 
building  an  electric-light  plant  and  system  of  water- 
works in  Harrison,  Ark.  Efforts  are  being  made  to 
secure  the  required  capital  for  furthering  the  project. 

Bonds  lo  the  amount  of  $.325,000  have  been  issued 
by  the  city  of  St.  Joseph,  Mo.,  $250,000  of  which  is 
to  be  spent  in  the  construction  of  a  sewerage  system 
and  the  balance  in  the  construction  of  an  electric- 
lighting  plant. 

The  pow-er  house  of  the  Dixon  Light  and  Power 
Company  of  Dixon,  Tenn,  was  burned  recently  and 
everything  in  the  plant  was  destroyed.  The  officers 
of  the  Dixon  company  are  T.  E.  Stone,  J.  B. 
Swafford,  W.  C.  Bailey  and  J.  T.  Dean. 

The  Purvis  (Miss.)  Light  and  Power  Company 
has  been  organized  to  operate  a  light  plant,  tele- 
phone .system,  constiuct  waterworks,  manufacture 
ice.  etc.  W.  H.  Magee  is  president;  J.  W.  Wood- 
ward, vice-president,  and  C.  V.   Hathorne,  secretar)-. 

The  mayor  of  Baltimore  has  approved  the  report 
of  C.  E.  Phelps,  chief  engineer  of  the  city  electrical 
commission,  on  the  feasibility  of  establislting  a  mu- 
nicipal electric  plant  for  furnishing  light,  heat  and 
power.  The  report  estimates  the  cost  of  the  plant, 
including  all   machinery  and  distributing  equipment. 


at   $150,000.     The   mayor,   it   is  said,   will   encourage 
the   project. 

The  electric-light  plant  at  Clarks,  Neb.,  owned  by 
Chamberlain  &  Brown,  has  been  greatly  damaged 
1  y   fire. 

The  M'oscow  (Idaho)  Electric  Light  Company 
has  submitted  a  proposition  to  the  City  Council  to 
run  the  city  waterworks  pumps  by  electrical  power. 
Included  in  the  same  proposition  is  also  the  fur- 
nishing of  arc  lights  to  the  city  for  five  years  at 
the  rate  of  $8  per  lamp  per  month. 

The  Graves  County  Water  and  Light  Conipany 
of  Mayfield,  Ky.,  with  a  capital  stock  of  $125,000, 
will  be  dissolved,  w'hen  it  is  expected  to  introduce 
the  new  company  just  organized  under  the  title  of 
the  Mayfield  Water  and  Light  Company,  with  a  cap- 
ital of  $62,500. 

The  stockholders  of  the  United  Gas  and  Electric 
Company  have  authorized  the  issuance,  of  $1,500,000 
of  bonds,  $750,000  worth  to  be  sold,  the  proceeds  to 
be  used  for  the  extension  and  improvements  of  the 
plants  of  the  company  in  New  Albany  and  Jefferson- 
ville,  Ind. 

The  Alton  Gas  and  Electric  Company  has  been 
organized  at  Alton,  III.,  with  the  following-named 
directors:  F.  E.  Allen  and  L.  C.  Haynes  of  East 
St.  Louis,  W.  P.  Kennett  of  St.  Louis,  O.  S.  Stowell, 
H.  E.  Weeks,  George  Kuhn  and  J.  F.  Porter  of  Alton. 
The  company  has  a  capital  of  $500,000  and  was  or- 
ganized to  take  over  the  electric  and  gas-lighting  and 
hot-water-heating  plants  of  Alton.  These  were  for- 
merly owned  by  the  Alton  Traction  Company.  When 
the  latter  company  was  consolidated  with  the  St. 
Louis  and  Granite  City  Street  Railway  Company,  a 
new  corporation  was  formed,  known  as  the  .Alton. 
Granite  and  St.  Louis  Traction  Company.  This  com- 
pany took  over  the  street-railway  lines  of  Alton  and 
Granite  City,  and  is  building  an  interurban  road 
between   the  two  cities. 


ELECTRIC  RAILWAYS. 

The  Alton  and  Southern  Railway  Company  of 
.\lton,  111.,  with  a  capital  of  $100,000,  has  been  in- 
corporated to  operate  an  electric  railway.  The  in- 
corporators are  P.  B.  Warren,  W.  J.  Lawlor  and 
C.  F.  Matthew. 

The  City  Council  of  Sioux  Falls,  S.  D.,  at  a  regu- 
lar meeting  recently  by  a  vote  of  eight  to  two  passed 
the  ordinance  granting  to  a  syndicate  of  Des  Moines 
(Iowa)  capitalists  a  franchise  for  the  construction 
and  operation  of  an  electric  street-railway  system  in 
Sioux  Falls. 

It  is  stated  that  the  Great  Northern  railway  branch 
lines  in  the  province  of  British  Columbia  will 
all  be  operated  by  electric  power  in  the  near 
future.  The  Canadian  Pacific  Railway  Company  is 
also  taking  steps  to  operate  its  line  from  Vancouver 
to  Steveston  by  electricity. 

The  first  car  to  run  in  Peterboro,  Out.,  over  the 
old  track  which  has  been  reconstructed  by  the  new 
Peterboro  Radial  Electric  Railway  Company,  took 
place  a  few  days  ago.  The  trial  was  a  success  and 
everything  will  soon  be  in  readiness  for  continuous 
operation   of  the   new   street   railway. 

Affiliated  lines  of  the  New  York  and  Philadelphia 
electric-railway  line  report  the  following  gross  re- 
ceipts for  August:  Camden  and  Trenton,  $15,- 
6S9.18,  an  increase  of  71  per  cent,  over  August  last 
year;  Trenton  and  New  Brunswick.  $12,705.35.  an 
increase  of  lOr  per  cent,  over  August,  1993. 

The  first  installment  of  the  new  machinery  of  the 
Sterling,  Dixon  and  Eastern  electric  raihvay  has  ar- 
rived at  Sterling,  111.  The  shipment  includes  a  dy- 
namo manufactured  by  the  General  Electric  Conipany, 
which  will  develop  1,000  horsepower.  The  new  ma- 
chine will  be  installed  in  the  power  house  as  soon 
as  possible. 

The  Fairmont  and  Morgantown  Traction  Company 
of  Fairmont,  W.  Va..  has  been  chartered  to  build  an 
electric  railway  between  the  towns  mentioned  in  the 
name.  This  is  a  rich  coal  country,  and  a  traction  line 
should  prosper.  C.  L.  Barnes,  T.  T.  Holt  and  other 
wealthy  citizens  of  Fairmont  are  among  the  in- 
corporators. 

The  charter  of  the  Nashivlle  (Tenn.)  and  Lewis- 
burg  Interurban  Railroad  Company  has  been  filed. 
The  company  is  capitalized  at  $1,375,000  and  the  in- 
corporators are  C.  W.  Silver.  A.  G.  Rutherford.  W. 
T.  Turley.  T.  F.  Allison,  H.  T.  Campbell,  W.  C. 
Smith  and  Charles  Sykes.  The  proposed  road  will 
be  55  miles  long. 

The  Rockford  and  Freeport  Electric  Railway  Com- 
pany has  been  absorbed  by  the  Rockford  and  In- 
terurban Railway  Company  of  Rockford,  111.,  which 
has  taken  charge  of  the  line.  Next  spring  the 
construction  of  a  new  line  to  the  southwest  through 
Ogle  County  to  touch  Byron  and  Oregon  and  pos- 
sibly on  to  Dixon  will  be  commenced. 

Work  on  the  Englewood  extension  of  the  South 
Side  Elevated  railroad  system,  Chicago  has  been  be- 
gun. Starting  from  the  main  line  between  Prairie 
and  Calumet  .>\venues,  the  branch  will  curve  south- 
ward across  Fifty-ninth  Street  for  125  feet,  and 
then  run  westward  on  a  private  right-of-way.  Work 
is  to  be  pushed  at  once  also  on  the  third  track  for 
express  service  from  Forty-third  Street  downtown, 
the  eastwai-d  extension  to  the  Illinois  Central  right- 
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of-\vay  south  of  Fortieth  Street,  and  the  connection 
with  the   elevated   loop   in   the   stockyards. 

An  official  of  the  Chicago  City  Railway  Company 
says  a  small  gain  was  shown  during  August  as 
compared  with  last  year,  but  the  stockyards  strike 
and  unusuall}'  cool  weather  of  the  month  curtailed 
surface-line  street-car  travel  materially.  The  com- 
pany is  deriving  a  great  deal  of  benefit  from  the 
improvements  made  during  the  last  year. 

At  a  recent  meeting  of  business  men  at  the  Com- 
mercial Club  in  San  Francisco  it  was  decided  to 
push  the  project  of  an  electric  railroad  up  Mount 
Hamilton  to  the  Lick  Observatory.  All  present 
were  in  favor  of  the  road.  A  large  sum  of  money 
was  raised  at  the  meeting  to  begin  the  work  of 
snrveys  and  looking  into  rights-of-way  for  the 
road. 

Six  masked  robbers  recently  visited  the  Lehigh 
Valley  Traction  Company's  car  barn,  in  Souderton, 
Pa.,  and  after  beating  and  gagging  four  employes' 
blew  open  a  safe  and  escaped  with  between  $700 
and  $Sco,  the  Labor  Day  receipts  of  the  company. 
The  men  were  all  armed,  and  when  the  employes 
of  the  company  attempted  to  resist  they  were  as- 
saulted. 

Mayor  John  P.  Overton  has  vetoed  the  ordinance 
recently  passed  by  the  City  Council  of  Santa  Rosa, 
Cal..  granting  the  Petaluma  and  Santa  Rosa  electric 
road  a  right-of-way  to  enter  that  city  by  way  of  Main 
Street  and  Sebastopol  Avenue.  The  company  al- 
ready has  a  franchise  by  way  of  Fourth  Street. 
Rails  are  now  laid  almost  to  the  city  limits  from 
Sebastopol  and  wires   are  strung  most  of  the  way. 

The  president  and  directors  of  the  St.  Louis  Transit 
Company  have  called  a  meeting  of  stockholders  for 
October  19th  to  pass  upon  a  proposition  to  cancel 
the  issue  of  $20,000,000  improvement  and  refunding 
bonds,  authorized  last  May,  and  to  issue  in  lieu 
thereof  bonds  not  exceeding  $12,500,000.  Another 
feature  which  it  is  believed  will  be  considered  is 
that  in  all  probability  the  Transit  company  will  be 
able  to  wipe  out  its  deficits  this  year  by  its  net  earn- 
ings. 

The  Mexican  Railway,  known  as  "The  Queen]s 
Own,"  the  oldest  railroad  of  the  republic,  proposes,  if 
consent  be  given  by  the  London  office,  to  adopt  elec- 
tricity along  the  entire  line  from  the  City  of  Mexico 
to  Vera  Cruz.  The  system  recommended  is  the  trol- 
ley system,  and  it  is  estimated  the  company  would 
save  approximately  $500,000  annually  on  coal.  The 
railway  was  commenced  in  1857  and  completed  in 
1S73,  and  its  operation  has  never  resulted  in  the 
loss  of  life  among  passengers. 

The  expenditure  of  hundreds  of  thousands  of  dol- 
lars in  improvements  by  the  Twin  City  Rapid  Transit 
Company,  much  of  it  within  the  limits  of  Minneapolis, 
waits  upon  the  action  of  the  St.  Paul  City  Council, 
it  is  said.  These  improvements  consist  of  the  two 
talked-of  new  interurban  routes  and  the  building  of 
the  new  shops.  The  company  will  not  extend  its 
lines  in  St.  Paul,  nor  begin  work  on  its  shops,  be- 
cause of  the  fact  that  such  improvements  bring  it 
under  the  five  per  cent,  gross-earnings  tax.  Council 
members  in  St.  Paul  fear  to  take  any  action  to  re- 
peal the  gross-earnings  proposition  because  of  the 
criticism  they  believe  would  come  from  some  sources 
based  on  the  allegation  that  such  action  was  for 
corporate  interests  and  not  for  the  people.  Thus  the 
extensive  improvements  for  which  plans  have  alreadj"^ 
been  prepared  and  are  ready  for  bids  are  being  held 
back  by  what  the  street-railway  people  consider  ex- 
cessive taxation. 

x\bout  35,000  shares  of  the  stock  of  the  Philadel- 
phia Rapid  Transit  Company  belonging  to  the  estate 
of  William  L.  Elkins  have  been  sold  to  a  syndicate 
of  Philadelphia  and  New  York  traction  interests 
composed  of  men  who  were  close  friends  of  Mr. 
Elkins.  among  them  being  John  B.  Parsons,  presi- 
dent of  the  Rapid  Transit;  P.  A.  B.  Widener,  George 
D.  Widener,  J.  J.  Sullivan,  William  H.  Shelmerdine. 
Michael  Murphy,  John  M.  Mack,  George  A.  Huhn 
and  Clarence  Wolf  of  Philadelphia,  and  Thomas  F. 
Ryan,  August  Belmont,  James  H.  Hyde  and  John 
D.  Crimmins  of  New  York.  The  sale  marks  the 
end  of  the  Widener-EIkins  traction  syndicate,  organ- 
ized 30  3'ears  ago.  The  transfer  is  one  of  the  steps 
in  the  harmony  plan  that  will  eventually  develop 
into  a  community-of-interest  scheme  to  be  partici- 
.pated  in  by  the  lines  of  Greater  New  York,  Phila- 
delphia and  the  roads  in  New  Jersey  controlled  by 
the  Public  Sendee  Corporation.  Previously  about 
15,000  shares  of  the  stock  were  sold  to  the  same 
interests.  The  capital  of  the  company  is  $35,000,000. 
Much  of  the  money  being  called  on  the  stock  is 
going  into  the  construction  of  the  Market  Street 
subway  and  elevated  line  and  other  improvements. 


WESTERN    ELECTRICIAN 

SOCIETIES  AND  SCHOOLS. 

The  executive  committee  of  the  American  Railway 
Mechanical  and  Electrical  Association  suggests  that, 
in  view  of  the  fact  that  during  the  last  year  a  move- 
ment has  been  on  foot  among  the  superintendents 
of  the  way  departments  to  form  an  association  of 
their  own,  steps  be  taken  at  the  next  meeting  of  the 
association  to  induce  the  superintendents  to  combine 
with  the  American  Railway  iUechanical  and  Elec- 
trical Association,  instead  of  forming  a  separate  or- 
ganization. Notice  is  therefore  being  sent  to  the 
members  of  proposed  changes  in  the  constitution 
and  by-laws  which  will  be  necessary  to  do  this,  in 
order  that  the  matter  may  be  brought  to  a  vote  at 
the  next  meeting. 


PUBLICATIONS. 


A  number  of  circulars  from  the  Sterling  Elec- 
trical Manufacturing  Company  of  Warren,  Ohio, 
are  calculated  to  impress  the  patrons  of  the  com- 
pany and  others  interested  in  lamps  with  the  ad- 
vantages of  the  Sterling  Special  lamps,  which  are 
said  to  possess  unequaled  light-distributing  qualities. 

A  flashy  little  "flasher  circular"  is  being  sent  out 
by  the  Reynolds  Electric  Flasher  Manufacturing 
Company  of  Chicago.  It  is  unique  and  attractive. 
The  Reynolds  electric  flasher  is  an  automatic  switch 
intended  for  flashing  electric  signs,  flags  and  elec- 
trical  displays   of  all  kinds. 

A  complete  catalogue  of  coal-handling  machinery 
has  been  issued  by  C.  W.  Hunt  &  Co.  of  New  York, 
including  apparatus  for  power  stations,  boiler  rooms, 
coaling  stations,  gas  companies,  coal  yards,  shipping 
docks,  etc.  The  catalogue  is  profusely  illustrated, 
giving  a  short  description  of  each  type  of  apparatus. 
It  is  worthy  of  careful   inspection. 


MISCELLANEOUS. 


The  Canadian  General  Electric  Company's  works 
at  Peterboro,  Ont.,  were  damaged  recently  by  fire 
to  the  extent  of  $20,000  or  $25,000. 

James  Farley  is  threatened,  it  is  said,  with  opposi- 
tion in  his  business  as  strike  breaker  because  of 
the  settlement  of  the  New  York  elevated-railway 
troubles  without  a  strike.  Men  engaged  by  him  in 
anticipation  of  a  long  fight  object  to  being  dis- 
missed with  three  days  pay  and  threaten  to  form  a 
strike-breakers'  union. 

The  United  States  Board  of  Appraisers  has  been 
called  upon  to  decide  a  customs  controversy  on 
radium.  A  protest  has  been  made  against  the 
payment  of  a  25  per  cent,  ad  valorem  duty  on  the 
ground  that  radium  is  not  a  chemical  compound,  but 
as  a  crude  mineral  should  be  admitted  free.  The 
consignment  over  which  the  protest  was  made  is 
valued  at  $r,ooo  and  weighs  only  a  few  grains,  so 
that,  even  if  the  importers  win  their  case,  no  great 
reduction  in  the  price  of  radium  is  expected. 


TRADE  NEWS. 


The  receiver  of  the  Denver  Gas  and  Electric  Com- 
pany has  been  discharged. 

The  Boise  (Idaho)  Electrical  Supply  Company 
has  succeeded  to  the  business  of  the  Simpson  Elec- 
tric Company, 

The  Cascade  Fixture  and  Electric  Company  of 
Seattle,  Wash.,  has  purchased  the  electrical  supply 
stock  of  A.  L.   Kasan  from  the  receiver. 

The  town  of  Gen,  Idaho,  was  recently  damaged 
by  fire  to  the  amount  of  $125,000.  The  telephone, 
telegraph,  electric-light  lines  and  the  lines  of  the 
Washington  Water  Power  Company  were  destroyed. 

The  Lindsay  Light  Company  of  Chicago  will 
shortly  open  a  new  store  at  54  the  Bowery,  New 
York  city.  The  store  will  be  equipped  with  a  full 
line  of  incandescent  lam.ps  and  up-to-date  accessories. 

The  Universal  Electric  Equipment  Company  of 
Montgomery,  Ala.,  has  been  incorporated  with  a  cap- 
ital of  $100,000  by  J.  E.  Thompson  of  Charles, 
W.  Va.,  and  Daniel  Rogan  and  others  of  Bir- 
mingham, Ala. 

It  is  reported  from  Milwaukee  that  the  Browning 
Manufacturing  Company  of  that  city  has  been  sold 
to  the  Northwestern  Manufacturing  Company,  which 
was  recently  incorporated  with  a  capitalization  of 
$60,000  by  John  F.  Harper,  William  Stark  Smith  and 
William  P.  Harper.  The  new  company  will  con- 
tinue the  manufacture  of  motors,  dynamos  and 
small   machinery.     William    Stark   Smith   was   asso- 
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ciated   with   Howard   L.   Browning  in   the  old  com- 
pany. 

The  Surgeons'  Electric  Company  with  headquar- 
ters at  Newburg,  N.  Y.,  has  been  incorporated  wuh 
a  capital  of  $50,000  to  manufacture  surgical  appli- 
ances. The  directors  on  record  are  H.  H.  Childs 
and  Russell  Sturges  of  New  York,  and  M  B  Zm"- 
ler  of  Newark,  N.  J.  •      ■        o 

Sealed  proposals  in  triplicate  will  be  received 
untfl  October  6,  1904,  for  the  construction  and 
mstallation  of  generators,  motor-generators  and 
switchboard  as  per  drawings  and  soecifications  in 
the  office  at  West  Point,  N.  Y.  Forms  and  specifi- 
cations furnished  upon  application.  Address  Quar- 
termaster,  U.    S.    M.  A. 

W.  W.  Smythe,  Jr.,  western  manager  of  the  Fibre 
Conduit  Company,  Orangeburg,  N.  Y.,  states  that 
he  has  secured  the  order  for  all  underground  conduit 
and  distributing-pole  bends  necessary  to  the  con- 
struction of  the  new  Independent  telephone  system 
at  Sioux  City,  Iowa.  Approximately  ioo,oco  feet 
of  conduit  will  be  required  for  this  installaticn. 

The  Elgin  Brass  and  Electrical  M'anufacturing 
Company,  a  new  industry,  is  about  to  open  a  factory 
m  Elgin,  111.,  where  it  will  at  first  give  its  attention 
to  the  making  of  electric  and  gas  combination  fix- 
tures. The  directors  of  the  company  are  E  W 
Lawson,  Fred  Zeigler,  H.  A.  Daggett  and  M  J 
Anderson  of  Elgin  and  W.  R.  Switzer  of  St.  Charles. 

Judge  Blanchard  of  the  Supreme  Court  has  ap- 
pointed Theodore  C.  Wallace  receiver  for  the  Swan 
Electric  Manufacturing  Company,  formerly  of  55 
William  Street,  New  York  city,  on  the  application  of 
William  J.  Wilson,  who  obtained  a  judgment  against 
the  company  for  $15,190  on  March  17.  The  assets 
consist  of  some  patents  and  a  few  outstanding  ac- 
counts. 

The  Electrical  Manufacturers'  Export  Company 
has  been  organized  in  New  York  with  an  initial 
capital  of  $10,000.  The  directorate  includes  the 
names  of  O.  C.  Durland  of  New  York  city,  Marshall 
D.  Barr  of  Pittsfield,  Mass.,  and  F.  S.  Hunting  of 
Fort  Wayne,  Ind.  The  company  proposes  to  make 
Mexican  trade  a  specialty,  and  to  increase  its  capital 
as   required. 

S.  Pearson  &  Son,  who  are  building  the  Penn- 
sylvania railroad  tunnels  under  the  East  River  and 
Long  Island  City,  have  awarded  the  contract  for 
two  complete  compressed-air  power  plants  to  the 
Ingersoll- Sergeant  Drill  Company  of  New  York 
city.  It  is  the  largest  order  of  its  kind  in  the  his- 
tory of  the  business.  The  same  company  will  also 
supply  two  compressed-air  power  plants  to  be  used 
in  building  the  Pennsylvania  railroad  tunnel  under 
the  Hudson  River. 


BUSINESS. 

The  F,  Bissell  Company  of  Toledo,  Ohio,  district 
manager  of  the  Northern  Electrical  Manufacturing, 
Company  of  Madison,  Wis.,  for  Ohio,  Indiana  and' 
Michigan,  is  sending  out  a  serviceable  paper-clip 
souvenir  to  its  friends  in  the  trade. 

The  Northern  Electrical  Manufacturing  Company 
of  Madison,  Wis.,  has  been  awarded  the  contract 
for  the  entire  motor  equipment  of  the  new  shops 
of  the  Southern  Railway  Company  at  Spencer,  N,  C., 
designed  bv  Mr.  S.  D.  Gushing,  signal  and  electrical 
engineer  of  the  Southern  Railway  Company.  About 
450  horsepower  of  motors  will  be  required,  and  a 
combination  of  group  and  individual  drive  will  be 
used. 

Among  the  contracts  recently  secured  by  the 
Gould  Storage  Battery  Company  of  New  York  arc 
the  following:  City  and  Suburban  Railway  Com- 
pany, Portland,  Ore.,  2S0  cells,  O-515,  and  regulating 
booster;  Edison  Electrical  Illuminating  Company, 
Topeka,  Kan.,  280  cells,  S-6T7,  and  regulating 
booster ;  Leominster,  Shirley  and  Ayer  Street  Rail- 
way Company,  Shirley,  Mass.,  224  cells,  O-511;  cor- 
poration of  the  town  of  Port  Arthur,  Port  Arthur, 
Canada,  240  cells,  O-507  and  also  a  number  of  iso- 
lated plants. 

Dodge  &  Day,  engineers,  Philadelphia,  have  been 
commissioned  by  Alexander  Bros,  to  take  charge 
of  the  electrical  installations  in  the  properly  re- 
cently acquired  by  them  at  No.  406  North  Third 
Street,  Philadelphia,  Pa.  A  generator  will  be  re- 
quired, several  motors,  switchboard,  line-shafting, 
wiring,  etc.  Other  commissions  of  this  firm  are  the 
purchase  and  installation  of  a  night  set  for  the  new 
plant  of  the  Jeanesville  Iron  Works  Company,  Ha- 
zleton.  Pa.,  and  the  running  of  a  transmission  line 
to  Jeanesville  (a  distance  of  two  miles)  to  furnish 
illumination  for  the  town  and  residences. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


769,195.  Brush  Holder  for  Electric  Generators.  Leon 
R.  Smith,  Pendleton,  Ind.,  assignor  to  the  Mot- 
singer  Device  Manufacturing  Company,  Pendle- 
ton, Ind.     Application  filed  April  13,  1904. 

Insulating    bushing    provided    with    a    pair  o£    adjacent 

parallel    axial   perforations    and   a    connecting  slot    carries 

a  pair  of  tubular  brush  holders  formed  by  a  single  piece 
of  metal   .ind   inserted  in  the  perforations. 


Issued  (United States  Patent  OfficeJ  September  6,  igo^.. 

769,203.     Electric   Signal.     William  T.  Wheeler,   St. 
Louis,  Mo.     Application  filed  November  7,  1903. 

An  electric  lamp  is  carried  in  a  casing  and  is  operated 
by  a  circuit  containing  a  translating  device.  A  push 
button  for  the  casing  is  movable  relatively  to  the  lamp 
and  controls  the  circuit.  A  second  circuit  includes  the 
lamp  and  is  controlled  by  the  push  button,  with  means 
independent  nf  the  inish  button  for  cnntrolliug  the  sec- 
ond   circuit. 


769,214.  Block-switch  and  Signal  System  for  Elec- 
tric Railroads.  Thomas  F.  Gayncr.  Brooklyn. 
N.  Y.,  assignor  to  the  Gaynor  Train  Control 
Company.    Application  filed  August  19,  1902. 

In  an  electric  railroad  a  resistance  is  connected  between 
the  feed  conductor  and  contact  conductor  through  branch 
connections.  An  actuating  lever  connects  a  signal,  elec- 
tric switch  and  resistance  mechanism,  and  is  adapted  to 
.ictuate  the  switch,  the  signal  and  the  resistance  mechan- 
ism   synchronous!  V. 
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769,228.  Electric-circuit  Closer.  John  K.  Xorstrom 
and  Henry  M.  Graif,  Cliicago,  111.,  assignors  to 
the  Automatic  Tf!oplionc  Company,  Qiicago,  111. 
Application  filed  Ivlay  20,  1903. 

A  pivoted  primary  actuating  ineiiibcr  liavinn  a  tooth  ami 
a  lever  pivoted  in  a  support  has  its  end  projecting  sub- 
stantially radially  into  the  patli  of  movement  of  the 
tooth.  A  pair  of  contact  springs  arc  supplied,  one  of 
which  is  opcratively  associated  with  the  lever  to  be 
mfived  into  contact  with  its  fellow  s]>ring  by  movement 
of  the  lever  in  one  direction  only. 

769,236.  Electrode  Holder  for  Electric  Headlights. 
Mark  A.  Ross,  Chicago,  111.,  assignor  to  the  Pyle 
National  Electric  Headlight  Company,  Chicago, 
Hi.    Application  filed  Ocioher  15,  1903. 

An  electrode  holder  for  electric  .ire  lamps  comprises  an 
upright  bar  having  a  concave  upper  end  portion  pre- 
senting an  electrode-clamping  jaw,  a  lever  in  pivotal  re- 
lation to  the  bar  having  an  upper  short  concave  arm 
presenting  an  electrode-clamping  jaw,  and  a  long  arm. 
A  spring  is  confined  between  the  bar  and  long  arm  of 
the  lever,  and  a  raising  and  lowering  support  is  provided 
for    the  electrode  between   the  clamping  jaws  and   spring. 

769,250.     Electric  Fumace.     Michael  R.  Coiiley,  New 

York,    N.   Y.,   assignor  to  the  Electric    Furnace 

Company,   New   York.   N.   Y.     Application   filed 

October  I,  1902.    Renewed  January  27.  1904. 

A   receptacle    formed    of    resisting   material    adapted    to 

grow   incandescent  on    the   passage    of  an    electric  current 

through  it  bears   integral    extensions  on  opposed  portions. 

A    series   of    connections    connect    with    the    extensions    in 

different  planes  to  the  end  that  the  electrical  distribution 

through    the    furnace    may    be    controlled. 


NO.    7^9,522. — PROCESS    OF    TREATING    FLOUR. 

769,273.  Inclosed  Electric  Arc  Lamp.  Henry  C.  F. 
U.  Petitdidier  and  Theodore  M.  Schmitt,  Paris, 
France,  assignors  to  themselves  and  Victor 
Rcclus,  Paris,  France.  Application  filed  Novem- 
ber 10,  1903. 

The  arc  lamp  comprises  a  carbon  holder,  an  electro- 
magnet in  series  in  the  main  circuit,  a  movable  core  for 
the  magnet  and  supporting  the  carbon  holder,  feed 
mechanism  for  one  of  the  carbons  and  an  electromagnet 
.-irrangL-d  in  parallel  with  the  main  circuit  for  actuating 
the  feed  mechanism  and  controlled  by  the  series  electro- 
magnet. 

769,279.  Apparatus  for  Signaling  to  Trains.  Joseph 
Seel,  Manchester,  England.  Application  filed 
March  19,  1904. 

Apparatus  for  electrically  signaling  to  trains  contains 
a  transmitting  instrument  comprising  a  spring  adapted 
to  be  positively  tensioned  to  a  greater  or  less  extent,  ac- 
cording to  the  signal  desired  to  be  sent.  A  shaft  is 
adapted  when  free  to  be  forwardly  rotated  by  this 
spring.  An  electromagnet  has  an  armature  which,  when 
attracted  by  the  electromagnet,  frees  the  shaft. 

769.303.  Means  for  Supporting  Electrical  Lamps. 
\\  iiliam  B.  Churcher,  Cincinnati,  Ohio,  assignor 
of  one-half  to  Albert  F.  Maish,  Cincinnati,  Ohio. 
Application  filed  Deosmber  26,  iSgg. 

Condiincd  with  an  incandescent  lamp  is  a  socket  and 
a  permanent  magnet  attached  thereto,  the  electrical  coil 
as  a  part  of  the  magnet  being  connected  in  series  with 
the  lamp.  The  magnet  is  constructed  as  specified  to  at- 
tract  independently    of   the    electric    circuit. 

769.304.  Telephone.  William  B.  Churcher,  Cincin- 
nati, Ohio,  assignor  of  one-half  to  Albert  F. 
Maish,  Cincinnati,  Ohio.  Application  filed  April 
26,    1900. 

A  transmitter  shell  having  n.  circular  edge  flange  car- 
ries a  plate  or  shell  at  one  side  carrying  the  switch  and 
its  buttons  and  having  a  rabbeted  and  curved  edge  over- 
lapping the  flange  and  secured  to  it.  A  plate  or  shell 
on  the  opposite  side  carries  the  bell  and  has.  likewise 
a.  rabbeted  and    curved  edge  secured  to  the  flange. 

769,306.  Telephone  or  Telegraph  System.  Frederick 
E.  Denver  and  William  W.  Black,  Everett,  Wash. 
Application  filed  September  3,  1902. 

A  circuit-breaker  is  placed  in  the  selective  circuits, 
together  with  a  selective  mechanism  and  means  for  con- 
trolling the  mechanism  by  the  opening  and  the  closing 
of  the  selective  circuit.  A  switch  in  the  communicating 
circuit   is  controlled   by    the   selective    mechanism. 

769,364.  Pyrometer.  Henry  M.  Tory  and  Howard  T. 
Barnes.  Montreal,  Canada.  Application  filed 
April  2,  1904. 

An  instrument  for  measuring  temiieraturc  comprises 
a  pyrometer  containing  a  coil  and  loop.  .'\  calibrated 
contact  and  a  second  contact  adapted  to  be  brought  into 
clcctric.1l  connection  with  the  first  cooperate  with  a 
normally  open  main  electric  circuit  having  its  terminals 
connected  to  the  contacts  and  forming  two  paths,  which 
respectively    ijiclude    the   coil    and    loop    of   the   pyrometer. 

769,403.  Secondary  or  Storage  Battery.  Carroll  Pot- 
ter, Philadelphia,  Pa.  Application  filed  December 
21,  1903. 

Combined  with  a  connecting  strap  and  depending  plate- 
lugs,  arc  bridge  pieces  interposed  between  and  attlached 
to  the  lugs  to  relieve  the  strain  at  the  joints  of  the  lugs 
with    the    straps. 

769,406.  Means  for  Controlling  and  Regulating  Elec- 
tric Motors.  Gustaf  Renncrfelt,  New  York,  N.  Y. 
.'\pplicalion  filed  November  9,  1903. 

.'\pparatus  for  regulating  electric  motors  comprises  a 
motor  and  controller  therefor,  with  means  for  auto- 
matically operating  the  controller  so  as  to  obtain  an 
increase  in  speed  of  the  motor,  and  means  for  stopping 
iIr-  ..(.crDtit^'.'  means  when  the  rnlr  "f  «pced  increase 
"■'I-  Utcmiincd    limit. 


769,409.  Electric-signaling  System.  Paul  H.  Schmitt, 
Chicago,  111.  Application  filed  November  30, 
1903. 

Sigpaling  with  this  device  is  done  by  rotative  circuit- 
breaking  and  circuit-closing  disks,  which  are  insulated 
from  each  other.  A  movable  contact  arm  is  adapted 
to  coact  with  cither  of  the  disks,  an  electromagnet  is 
applied  to  move  the  arm  and  a  locking  device  is  adapted 
to  positively  hold  tJre  contact  arm  in  position  to  coact 
with  one  or   the  other  of   the  disks. 

769.413.  Weighing  Machine.  Charles  J.  Simeon, 
Thomas  St.  Julian  B.  Parnall  and  William  E. 
Ilipkins,  Birmingham,  England.  Application  filed 
.\pril  22,   1904. 

Trip  levers  which  operated  the  valves  of  the  weighing 
machine  to  admit  the  grain  or  pulverized  material  to  be 
weighed  to  the  hopper  are  actuated  in  part  by  electro- 
magnets. 

769,462.  Self-adjusting  Trolley  for  Electric  Rail- 
ways. Charles  C.  Benson,  Newburyport,  Mass. 
Application  filed  November  19,  1902. 

In  a  self-adjusting  trolley  a  hanger  bracket  is  carried 
by  the  trolley  pole  and  provided  with  a  pendent  member 
having  a  pair  of  offstanding  vertically  aligned  support- 
ing ears.  A  swivel  pin  fitted  to  the  support  ears  of  the 
bracket,  and  an  upright  swiveled  bearing  fork  carrying 
tlic  trolley  wheel  and  having  at  its  base  a  journal  collai 
swiveled  upon  the  pin  between  the  supporting  ears  of  tlie 
bracket    arc    Lssential    parts    of    the    device. 

7f-9-473-  Electrical  Signal  Transmitter.  Arthur  C. 
Ferguson.  Brooklyn,  N.  Y.  Application  filed 
January  30,  1904. 

Combined  witli  a  diaphragm  and  an  electrical  devici" 
having  a  traveling  contact  member  connected  in  closed 
circuit  with  the  diaphragm,  is  a  series  of  signal-selecting 
devices,  one  of  which  is  adapted  to  be  actuated  by  a  cir- 
cuit established  by  the  contact  member  in  accordance 
with    the  extent  of  the   travel. 

769,522.  Process  of  Treating  Flour.  John  M.  Will- 
iams, Guthrie,  Okla.  Application  filed  October 
23,  1903. 

Whitening  and  purifying  flour  is  accomplished  by 
decomposing  an  o.xygen-bearing  liquid-rby  electrolysis  and 
then  immediately  forcing  the  gaseous  product  through 
the   flour.      (See    cut. ) 

769,540.  Audible  Indicator  for  Electric-light  or  Elec- 
tric-motor Circuits.  Joseph  P.  Gillette,  New  Lon- 
don, Conn.     Application  filed  December  22,  1903. 

In  an  audible  indicator  for  connection  in  scries  in 
electric-light  cr  electric-motor  circuits  are  a  shell  having 
two  oppositely  arranged  lateral  openings  located  near  its 
base,  a  cover  for  the  shell,  a  magnet  located  in  the 
shell,  a  vibrator  coacting  with  the  magnet  to  produce 
an  audible  signal,  and  electric  connections  leading  into 
and  out  of  the  shell   through  the  lateral  openings. 

769.565.  Compressed-air  Supply  for  Electric  Vehi- 
cles. Roland  Le  Baron  Owen  and  Robert  O.  Lc 
Baron,  Pontiac,  Mich.  Application  filed  Septem- 
ber 30,  1903. 

A  lever  connected  with  the  controller  of  the  car  throws 
the   compressor  pumps  into  or  out  of  action. 

769,572.  Time-limit  Device  for  Electric  Sv^itches. 
Samuel  B.  Stewart,  Jr..  Schenectady,  N.  Y.,  as- 
signor to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.    Application  filed  May  31,  1902. 

In  combination  with  a  switch  are  means  for  closing 
the  switch,  an  independent  means  for  holding  the  switch 
closed  and  for  maintaining  the  switch  in  its  closed 
position  for  a  definite  predetermined  length  of  time 
after    the   closing  means    have    become    inoperative. 


NO.    769,598. — THERMAL    CUT-OUT. 

769,598.  Thermal  Cut-out.  William  L.  R.  Emmet, 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  December  4,  1S99. 

The  fuse  comprises  a  wire,  a  grooved  support  in 
which  the  wire  rests  and  against  which  it  bears  through- 
out the  major  part  of  its  length,  and  one  or  more  en- 
largements of  the  groove  leaving  a  free  air-space  all 
around  the  wire  at  a  point  or  points  desired  to  first 
give  way,  the  wire  being  in  contact  with  the  grooved 
walls  at  all  other  points.      (See  cut.) 

769i599-  Brush  Holder.  William  L.  R.  Emmet, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady',  N.  Y.  Appli- 
cation filed  December  22.   1900. 

The  device  consists  of  a  holder  provided  with  a  guide 
for  the  brush,  a  spring,  and  a  device  for  carrying  the 
spring,  which  device  is  removably  mounted  on  the  holder 
independent  of  the  guide  and  provided  with  means  for 
adjusting    the    spring   independently   of   the    holder. 

769,619.  Starting  Rheostat.  Frederick  Mackintosh, 
Schenectady,  N.  Y.,  assigiTor  to  the  General  Elec- 
tric Companj^  Schenectady,  N.  Y.  Application 
filed  July  26,  1901. 

Kmbodicd  in  the  invention  arc  a  work-circuit,  a  motor- 
oi>eratcd  rheostat,  a  clutch  between  the  motor  and  the 
movable  contact  of  the  rheostat,  means  operated  by  the 
work-circuit  for  storing  energy,  and  means  for  restoring 
the  rheostat  to  the  ''off"  position  after  ^  determinate 
amount  of  energy   has  been   stored. 

769,637.  Electric  Lamp.  Edwin  W.  Rice,  Jr.,  Schen- 
ectad}-,   N.   Y.,  assignor  to  the  General   Eleetric 


Company,  Schenectady,  N.  Y.     Application  filed 
July  8,  1899. 

Associated  in  the  lamp  with  a  i)yra-e!ectrulyte  adapted 
to  form  part  of  an  electric  circuit,  arc  means  for  estab- 
lishing a  voltaic  arc  in  proximity  to  the  electrolyte.  A 
circuit-breaker  depends  for  its  operation  upon  the  con- 
dition of  the  electrolyte  for  breaking  the  arc-circuit  at 
a  point  other  than  the  arc  when  the  pyro-electrolyte  shall 
have  become  conducting.  A  magnet  coil  prevents  the 
formation  of  an  arc  while  current  is  flowing  through  the 
pyro-electrolyte.      (See  cut.) 

769,638.  Regulation  of  Electric  Circuits.  Howard  R. 
Sargent,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  November  28,  1900. 

Two  translating  devices  are  connected  by  a  switch 
having  four  stationary  contacts,  one  connected  with  one 
translating  device,  two  connected  with  the  other  trans- 
lating device,  and  one  common  to  both  translating  de- 
vices. A  movable  switch  member  carries  segments  to 
connect  the  contacts  so  that  both  translating  devices  will 
be  in  series,  or  one  translating  device  cut  o«it,  or  both 
in    parallel. 


769.637 ARC    LAMP. 


7^9,^39-  Cleat  for  Electric  Conductors.  Howard  R. 
Sargent,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  March  26,  1902. 

The  cleat  is  composed  of  similar  halves,  each  com- 
prising a  high  portion,  a  low  portion,  and  an  inter- 
mediate curved  portion. 

769,652.  High-potential  Eenergy  Detector.  John  D. 
Hilliard,  Jr.,  Glens  Falls,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  March  13,  1903. 

A  voltage- detector  comprises  a  metallic  contact  con- 
nected to  a  metal  plate,  a  second  plate  insulated  from 
the  first  plate  and  in  inductive  relation  therewith,  and  a 
readily  observable  spark  gap   between   the   plates. 

769,658.  Telephone  Receiver.  Ray  H.  Manson,  Chi- 
cago. 111.,  assignor  to  the  Kellogg  Switchboard 
and  Supply  Compan\',  Chicago,  ill.  Application 
filed  August  3,  1903. 

A  receiver  having  a  shallow  insulating  shell  is  fitted 
with  a  permanent  magnet  and  co-operating  parts  carried 
within  the  shell.  Binding  posts  for  the  receiver  extend 
through  independent  openings  in  the  rear  wall  of  the 
shell.  Receiver-cord  tips,  and  means  for  connecting  the 
receiver-cord  tips  with  the  binding  posts  so  that  they 
shall  be  inclosed  practically  their  full  length  by  the 
sliell    are    the    other    essential    features. 

769,685.  Electric-railway  Switch.  Schuyler  C.  Gur- 
ley,  Indianapolis,  Ind.  Application  filed  Septem- 
ber 8,  1903. 

The  armature  of  an  electromagnet  is  adapted  to  move 
the   switch   point. 


EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
September   13,   1904: 

369,754.  Dynamo-electric  Machine  or  Motor.  E.  Thompson, 
Lynn,   Mass. 

369,769.     Galvanic   Battery.     I[.  J.    Brewer.  New  York,  N.  Y. 

369. 793-  Manufacture  of  Insulated  Electrical  Conductors. 
J.  T.  .Taques,   Boston,   Mass. 

369.801.  Electric  Valve  Controller.  William  H.  Markland, 
Brooklyn,    N.  V. 

369.808.      Electrical  Call  Bell.     J.  G.  Noyes.  New  York.  N.  Y. 

369,810.  Electrical  Annunciator  Call  System.  F.  J.  Patten, 
Fort   Sidney,  Neb. 

369,813.  Underground  Conduit  for  Electric  Wires.  G. 
Kader.  New  York,  N.  Y. 

369,880.     Kailwav  Telegraph.     L.  J.  Phelps.  New  York,  N.  Y. 

369,889.      Electrical   Cut-out.      N.    F.    Stoddard.   Detroit,   Mich. 

369,917.  Governor  for  Electromagnetic  Brake  Circuits.  G. 
F.   Card,   Covington,    Ky 

369,929.  Electric  Railway  Signal.  J.  Hamilton  Farrar,  Chi- 
cago, 111. 

369,954-  Automatic  Reverse  Movement  for  Spacing  Mechan- 
ism for  Electrical  and  Mechanical  Typewriters.  J.  V. 
McLaughlin,  Philadelphia,  Pa. 

369,989.  Electric  Bell.  H.  V.  V.  Jensen.  B.  W.  Wehh  and 
J.  Jensen,  London.    County  of  Middlesex,  England. 

370,000.  Regulation  of  Electric  Motors.  S.  S.  Wheeler. 
N*w  York.    N.    Y. 

370.007.  Electric  Heat-regulating  Apparatus.  W.  A.  Con- 
nellyr  Boston,   Mass. 
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The    International    Electrical   Congress 
at  St.  Louis. 

As  may  be  judged  by  the  reports  presented  in  the 
Western  Electrician  of  last  ^veek  and  this  week,  the 
International  Electrical  Congress  held  in  St.  Louis 
last  week  was  an  important  affair.  It  will  probably 
be  the  last  assemblage  of  its  kind  to  be  held  for  a 
number  of  years -and  is  quite  sure  to  have  been  the 
ven,'  last  with  an  official  Chamber  of  Delegates.  An 
international  commission,  with  two  delegates  from 
each  countn,-  interested  in  electrical  standard-unit 
legislation,  is  recommended  as  the  future  body  to 
consider  the  vexed  question  of  electrical  units,  in 
order  to  obtain  practical  uniformity  in  all  countries. 
Heretofore,  electrical  congresses  have  been  held  at 
international  expositions,  and  chambers  of  delegates 
appointed  by  governments  have  formed  parts  of  such 
congresses.  But,  "the  old  order  changeth,"  and  a 
more  exact,  scientific  and  authoritative  method  of 
fixing  electrical  standards  is  outlined  and  recom- 
mended by  the  Chamber  of  Delegates  at  St.  Louis. 
This  recommendation  was  the  chief  work  of  the 
International  Electrical  Congress  of  1904,  so  far  as 
official   action   is   concerned. 

But  it  is  a  question  whether  the  chief  value  of 
the  Congress  does  not  exist,  after  all,  in  its  con- 
tribution to  the  literature  of  electricity  and  applied 
electricity'.  Some  160  papers  were  read  before  the 
eight  sections  into  which  the  gathering  was  divided. 
A  large  proportion  of  these  papers  were  of  much 
value,  and  many  well-known  names  are  included  in 


the  list  of  authors.  In  nearly  all  of  the  sections  there 
were  instructive  discussions,  although  it  was  impera- 
tive that  some  of  the  papers  be  read  by  title.  Nearly 
100  of  the  papers  were  printed  in  advance,  and  the 
fact  was  again  demonstrated  that  authors  who  desire 
appreciation  of  their  work  by  an  adequate  discussion 
should  furnish  their  papers  well  in  advance  of  the 
meeting  at  which  they  are  to  be  read,  so  that  they 
may  be  printed.  For  discussion,  the  advantage  of 
advance  printed  copies  is  very  great.  Dr.  Kennelly, 
the  secretary,  hopes  to  have  the  printed  volumes  of 
Transactions  out  before  New  Years.  A  set  will  be 
furnished  to  each  member  of  the  Congress  and  will 
contain  the  proceedings  in  full.  In  its  issues  of  last 
week  and  this  week  the  Western  Electrician  lays  be- 
fore its  readers  a  complete  survey  of  the  work  of 
the  Congress,  with  several  good  papers.  Other  pa- 
pers will  be  published  in  abstract  in  future  issues. 

In  membership  the  International  Electrical  Con- 
gress of  1904  made  a  fine  record,  with  over  2,100 
names  on  its  list,  of  whom  about  400  were  foreigners. 
But  in  actual  attendance  at  the  sessions  in  St.  Louis 
the  accomplishment  was  good  but  in  no  way  remark- 
able. The  estimate  of  attendance  is  700 — probably 
about  the  same  as  at  the  Chicago  Congress  of  1S93, 
if  the  general  opening  meeting  be  accepted  as  the 
test  in  each  case.  In  total  attendance  at  sectional 
meetings,  however,  St.  Louis  exceeded  Chicago. 
The  group  picture  on  this  page  shows  members  of  the 
St.  Louis  Congress  on  the  steps  of  Festival  Hall  at 
the  AVorld's   Fair  on  Electricity  Day,   September  14. 


1904.  Those  curious  in  such  matters  can  compare 
it  with  the  corresponding  Chicago  picture  of  '93, 
republished  in  the  Western  Electrician  in  its  issue 
of  September  loth  last  on  page  197.  The  number 
of  foreign  engineers  in  attendance  at  St.  Louis  was 
in  excess  of  100. 

In  the  group  picture  on  this  page  many  well-known 
faces  will  be  recognized.  The  front  row,  reading 
from  the  left,  consists  of  Jorge  Newbery  of  Buenos 
Aires,  S.  W.  Stratton  of  Washington,  D.  C,  Prof. 
John  Perry  of  London,  J.  W.  Lieb,  Jr.,  of  New  York, 
Col.  R.  E.  B.  Crompton  of  London,  Dr.  R..  T.  Glaze- 
brook  of  London,  R.  K.  Gray  of  London,  B.  J.  Ar- 
nold of  Chicago,  Elihu  Thomson  of  Lynn,  Mass., 
C.  P.  Steinmetz  of  Schenectady,  N.  Y.,  and  Prof. 
L.  Lombard!  of  Naples.  A  separate  group  of  the 
government  delegates  is  illustrated  on  page  237  of 
this  issue. 

On  Saturday  night,  September  17th,  the  members 
of  the  "circular-tour"  party  left  for  Pittsburg  under 
the  general  pilotage  of  Charles  F.  Scott.  They  went 
to  the  Hotel  Schenley,  and  on  Monday  were  taken 
to  the  offices  and  works  of  the  Westinghouse  Electric 
and  Manufacturing  Company  at  East  Pittsburg. 
After  visiting  the  works  the  members  of  the  party 
were  the  guests  of  the  Westinghouse  company  at 
luncheon.  The  plan,  after  leaving  Pittsburg  on 
Monday,  September  19th,  was  to  arrive  in  Wash- 
ington the  next  day,  in  time  to  assist  at  the  dedica- 
tion of  the  offices  and  laboratories  of  the  United 
States  Bureau  of  Standards.  Visits  to  the  White 
Hr>u?e   and   to    Philadelphia    were   also   scheduled. 
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INTERNATIONAL  ELECTRICAL  CONGRESS 

HELD  IN  ST.  LOUIS,  SEPTEMBER  12=17,  1904. 


Beginning  on  Monday,  September  i.2tli,  the  Inter- 
national Electrical  Congress  of  1904  was  held  in 
St.  Louis.  The  opening  session  of  the  general  con- 
gress was  held  in  the  Music  Hall  of  the  Coliseum 
on  that  day.  and  was  reported  fully  in  the  Western 
Electrician  of  last  week.  After  organization  the  Con- 
gress divided  into  eight  sections,  each  devoted  to 
a  branch  of  the  science  or  the  art  of  electricity,  and 
meetings  of  these  sections  were  held  on  Monday. 
Tuesday,  Thursday  and  Friday  in  smaller  rooms  or 
in  partitioned-ofT  places— some,  it  must  be  confessed, 
poorly  adapted  for  the  purpose — in  the  Coliseum. 
On  Wednesday  there  were  no  sessions  of  the  Con- 
gress proper.  l)ut  the  members  attended  a  joint  meet- 
ing of  the  American  Institute  of  Electrical  Engi- 
neers (annua!  convention)  and  the  Institution  of 
Electrical  Engineers  of  Great  Britain,  which  was 
held  in  Festival  Hal),  World's  Fair  grounds.  The 
Chamber  of  Delegates  held  meetings  during  the  week 
in  a  parlor  of  the  Jefferson  Hotel.  On  Saturday  the 
concluding  session  of  the  Congress  was  held  in  the 
Hall  of  Congresses  on  the  World's  Fair  grounds. 
At  this  session  the  report  of  the  Chamber  of  Dele- 
gates was  presented,  and  final  adjournment  was 
taken.  As  this  was  the  most  im.portant  session  of 
the  Congress,  it  will  he  considered  first. 


rean  of  Standards,  Washington,  D.  C.)  and  Dr.  R.  T. 
(ilazebrook  (National  Physical  Laboratory,  Bushy 
House,  Richmond.  Surrey.  England)  as  to  the  re- 
sults of  their  report,  or  as  to  other  questions  arising 
out   of  the   resolution. 

Comwittcc  on  Inli'nialii>uiil  Stundardhation  of 
Eh'ctriciil  Apf>aKains  and  Machinery. — The  committee 
of  the  Chamber  of  Delegates  on  the  standardization 
of  machinery  begs  to  report  as  follows: 

That  steps  should  be  taken  to  secure  the  co- 
operation of  the  technical  societies  of  the  world  by 
the  appointment  of  a  representative  commission  to 
consider  the  question  of  the  standardization  of  the 


Report  of  the  Chamber  of  Delegates. 
President  Elihu  Thomson  presided  at  the  final 
session  of  the  Congress,  which  was  called  to  order 
on  Saturday.  September  17th,  at  11  a.  m.  A  dis- 
tinguished visitor  was  Henri  Poincare  of  Paris, 
perhaps  the  first  mathematical  physicist  of  the  day, 
who  was  appointed  as  one  of  the  government  dele- 
gates from  France,  but  who  did  not  arrive  in  time 
to  participate  in  the  deliberations  of  the  Chamber 
of  Delegates.  In  a  few  remarks  prefacing  the  read- 
ing of  the  report  of  the  chamber,  Professor  Thom.son 
said  there  was  no  vote  to  be  taken  upon  it,  nor  was  it 
to  be  acted  upon  in  any  way.  It  was  merely  pre- 
sented as  the  result  of  the*^ 
work  of  the  Chamber  of  ■ 
Delegates.  Following  is 
the  report  in  full : 

AWOUNXEMENT   CoXCERX- 

iXG   THE   Actions   of 

THE   Chamber  of 

Delegates. 

The  following  are  the 
reports  of  the  sub-commit- 
tees of  the  Chamber  on 
international  electromag- 
netic units  and  on  inter- 
national standardization  of 
electrical  apparatus  and 
machinerv'.  which  have 
been  unanimously  adopted 
by  the    Chamber: 

Committee  on  Intcrna- 
t  i  o  n  a  i  Electromagnetic 
Units. — The  sub-committee 
appointed  September  13. 
1904,  begs  leave  to  sug- 
gest that  the  Chamber  of 
Delegates  should  adopt 
the    following   report : 

it  appears  from  papers 
laid  before  the  Interna- 
tional   Electrical    Congress 

and  from  the  discussion  that  there  are  considerable 
discrepancies  between  the  laws  relating  to  electric 
units,  or  their  interpretations,  in  the  various  coun- 
tries represented,  which,  in  the  opinion  of  the  cham- 
i)er.  require  consideration  with  a  view  to  securing 
practical    uniformity. 

Other  questions  bearing  on  nomenclature  and  the 
determination  of  units  and  standards  have  also  been 
raised,  on  which,  in  the  opinion  of  the  chamber,  it 
is  desirable   to  have   international   agreement. 

The  Chamber  of  Delegates  considers  that  these 
and  similar  questions  could  best  be  dealt  with  by 
an  international  commission  representing  the  govern- 
ments concerned.  Such  a  commission  might  in  the 
first  instance  be  appointed  by  those  countries  in 
which  legislation  on  dcctric  units  has  been  adopteil. 
and  consist  of  (say)  two  meml)crs  from  each  country. 

Provision  should  be  made  for  securing  the  adlie- 
sion  of  other  countries  prepared  to  adopt  the  con- 
clusions of  the  commission. 

The  Chamber  of  Delegates  approves  such  a  plan 
and  requests  its  members  to  bring  this  report  before 
their  respective  governments. 

It  is  hoped  that  if .  the  recommendation  of  the 
Chamber  of  Delegates  be  adopted  by  the  governments 
represented,  the  commission  may  eventually  become 
a  permanent  one. 

It  is  recommended  that  the  delegates  report  the 
resolution  of  the  chamber  as  to  electrical  units  to 
their  respective  governments,  and  that  they  be  in- 
vited to  communicate  with  Dr.  S.  W.  Stratton   (Bu- 
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nomenclature  and  ratings  of  electrical  apparatus  and 
machinery. 

If  the  above  recommendation  meets  the  approval" 
of  the  Chamber  of  Delegates,  it  is  suggested  by  your 
committee  that  much  of  the  work  could  be  accom- 
plished by  correspondence  in  the  first  instance,  and 
by  the  appointment  of  a  general  secretary  to  preserve 
the  records  and  cr>-stallize  the  points  of  disagrceniLnt, 
if  any,  which  may  arise  betA\een  the  methods  in 
vogue  in  the  different  countries  interested. 

It  is  hoped  that  if  the  recommendation  of  the 
Chamber  of  Delegates  be  adopted,  the  commission 
may  eventually   become  a   permanent   one. 

It  is  recommended  that  the  delegates  report  the 
resolution  of  the  chamber  as  to  international  stand- 
ardization to  their  respective  technical  societies,  with 
the  request  that  the  societies  take  such  action  as 
may  seem  best  to  gi\'^  effect  to  the  resolution,  and 
that  the  delegates  be  requested  to  communicate  the 
result  of  such  action  to  Col.  R.  E.  B.  Crompton. 
Thriplands,  Kensington  Court,  London.  England,  and 
to  the  president  of  the  American  Institute  of  Elec- 
trical Engineers,  New  York  city. 

Concluding  Speeches  and  Adjournment. 

After  Secretary  Kennelly  had-  made  some  an- 
nouncements, among  other  things  stating 'that  l6o 
papers  in  all  had  been  read,  and  that  it  was  the 
intention  to  distribute  the  printed  Transactions  be- 
fore the  close  of  the  year,  the  closing  exercises  were 
begun. 

President  Thom>on  introduced  Professor  Poincare. 


who  was  received  with  great  enthusiasm  and  who 
addressed  the  Congress  in  French.  The  speaker 
expressed  his  cordial  adhesion  to  the  proposal  of 
the  chamber  favoring  the  establishment  of  an  Inter- 
national Commission  on  Electrical  Units. 

President  Thomson:  I  should  like  to  call  on  Mr. 
Gray  for  a  few  remarks. 

Mr.  R.  K.  Graj%  president  of  the  Institution  of 
Electrical  Engineers  of  Great  Britain:  I  don't  know, 
sir,  that  I  can  say  very  much  on  the  subject  except 
to  mention  that  we  are  very  happy  to  know  the 
result  of  the  deliberation  of  the  Chamber  of  Dele- 
gates, because,  talking  from  the  point  of  view  of  a 
man  dealing  with  electrical  matters.  I  also  feel  that 
Professor  Poncaire  has  expressed  the  feelings  of  an 
institution  such  as  ours.  I  could  not  for  one  moment 
criticise  the  action  of  the  Chamber  of  Delegates,  ex- 
cept that  criticism  be  one  of  the  most  favorable  kind. 
I  have  no  doubt,  gentlemen,  that  all  you  who  deal 
with  electrical  matters  will  find  that  they  acted  in 
the  wisest  and  most  correct  manner  in  the  decision 
they  have  arrived  at,  and  when  there  is  constituted 
a  central  bureau  to  which  recourse  can  be  had,  that 
a  stability  will  be  given  to  the  matter  of  units,  and  ' 
that,  also,  certain  international  standards  can  be 
arrived  at ;  but  if  I  might  express  my  personal  feel- 
ing, I  hope  when  the  latter  question  is  dealt  with 
that,  while  the  units  ought  to  be  absolutely  correct — 
as  correct  as  human  agency  can  make  them — yet  it 
would  be  very  much  to  be  regretted  if  any  standard 
should  be  created  which  would  have  the  effect  of 
retarding  the  progress  of  our  great  industrJ^ 

I  thank  you,  Mr.  President,  for  your  kindness  in 
calling  upon  me  to  speak,  and  I  also  thank  you  very 
much  for  the  kindness  shown  to  my  colleagues  of 
the  Institution  of  Electrical  Engineers  at  your  Con- 
gress.    (Applause.) 

President  Thomson :  I  know  that  gentlemen  on 
the  floor — particularly  certain  gentlemen —  have  been 
called  upon  frequently  during  the  week  to  state  their 
feelings  and  attitude,  and  if  Professor  Ascoli  is  here 
I  will  simply  ask  him  to  tell  us — (The  secretary  an- 
nounced the  absence  of  Professor  Ascoli.)  In  the 
absence  of  Professor  Ascoli,  the  head  of  the  delega- 
tion of  Italy,  I  ask  Professor  Lombardi  to  say  a 
few  words  in  regard  to  the  proceedings  of  the  Con- 
gress from  his  point  of 
view. 

Professor  Lombardi : 
M"r,  President,  I  was  not 
prepared  to  speak  here, 
but  I  take  with  ver}'  great 
pleasure  this  occasion  to 
express  my  perfect  accord 
with  the  conclusions  of 
the  Oiamber  of  Delegates. 
I  think  the  question  of 
the  units  could  not  be 
decided  better,  because  a 
permanent  committee,  ap- 
pointed by  the  different 
governments,  would  be  the 
most  suitable  body,  study- 
ing and   deliberating. 

I  think  some  difficulties 
will  arise,  perhaps,  in  re- 
gard to  the  question  of 
standardizing  dynamo  ma- 
chines, etc..  because  of  the 
very  different  conditions 
existing  in  the  different 
countries,  but  I  could  not 
usefully  enter  into  a  dis- 
cussion of  the  matter  now. 
1  think  it  will  be  the  duty 
of  the  commission  which 
will  be  appointed  in  the 
future  to  discuss  the  very  important  problem  and  to 
propo.'ie.  after  having  given  it  their  very  best  de- 
lil^erations. 

Having  had  the  honor  to  come  for  the  second 
time  to  America,  I  have  enioyed  very  much  the 
cordial  reception  of  our  .-Xmerican  colleagues,  and 
therefore  I  take  occasion  to  express  my  best  thanks — 
not  only  mine,  but  also  those  of  our  president,  and 
our  colleagues  of   Italy.     (Applause.) 

President  Thomson :  I  had  hoped  we  might  per- 
suade Mr.  Litzrodt,  a  representative  here  present  from 
Germany,  to  say  a  few  words,  Init  he  prefers  to  give 
place    to    Professor    Arrhenius. 

Professor  Arrhenius  (of  Sweden):  1  feel  that  Ji 
is  the  time  now  to  express  thanks  for  the  brilliant 
way  in  which  this  Congress  has  been  conducted.  It 
will  surelv  leave  on  our  memories  unforgettable 
traces  during  our  whole  lives.  We  all  feel  the  deep- 
est sentiments  of  admiration  for  the  extraordinary 
development  of  the  culture  and  of  the  industry  of 
this  new  great  power,  the  American  nation.  There 
has  never  been  in  history  an  example  of  such  a  rapid 
development  as  this  lying  before  our  eyes.  It  has 
liccn  to  us  all  a  very  great  pleasure  and  benefit  to 
see  our  colleagues  here,  and  to  make  their  acquaint- 
ance; to  find  old  friends  whom  we  have  met  before, 
and  to  form  new  bonds  of  friendship  with  many 
others.  (Applause.)  I  hope  that  we  all  feel  the 
extraordinar\'  good  to  be  derived  from  these  gather- 
ings, and  1  hope  we  will  meet  again,  either  on  this 
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side  or  on  the  other  side  of  the  great  water  that 
separates  the  continents. 

Especiallj-  I  might  express  our  thanks  to  the  officers 
and  to  the  president  of  the  local  committee  and  to  the 
American  Institute  of  Electrical  Engineers  for  their 
great  hospitality  and  their  extra  or  dinar>-  benevolence 
tendered  to  us  during  these  days,  and  it  will  stand 
out  most  prominent  and  unforgettable  in  our  whole 
lives.  I  know  some  of  us  will  remain  here  for 
some  time  still,  but  most  of  us  must  depart  from  here 
in  a  few  short  hours,  and  for  us  all  I  might  express 
our  sentiment  of  deepest  gratitude  and  admiration 
for  the  leading  men  of  this  Congress,  and  say  that 
their  work  will  bear  fruits  in  the  future. 

As  you  have  already  heard  from  the  lips  of  our 
illustrious  chairman,  the  Chamber  of  Delegates  has 
accomplished  work  which  we  hope  will  la\-  the 
foundation  stones  for  development  to  the  benefit  of 
all  nations,  and  I  will  express  our  pleasure  that 
this  work  has  been  done  on  the  free  American  soil. 

We  express  our  best  wishes  for  this  grand  na- 
tion, which  has  shown  us  all  these  brilliant  features 
during  this  past  week,  and  we  hope  that  this  nation 
may  go  forward  under  the  banner  of  harmony  and 
liberty  as  it  has  done  hitherto,  to  benefit  not  only 
itself,  but  all  nations  in  the  whole  world.   (Applause.) 

President  Thomson :  As  a  representative  of  the 
co-operating  societies  which  have  -met  with  us,  I 
should  like  to  call  on  Prof.  A.  G.  Webster  of  Clark 
University,  if  he  does  not  object.    I  know  he  has  re- 


similarity.  I  would  rather  say,  of  fraternal  senti- 
ments. I  am  sure  I  should  like  to  associate  myself 
with  you  all.  I  love  England;  my  people  came  from 
England  260  years  ago.  I  love  Germany ;  I  spent 
four  of  the  happiest  years  of  my  life  in  Germany  as 
a  student  I  love  France,  where  I  consider  Paris 
to  be  the  center  of  the  earth.  I  love  Italy,  because 
it  is  the  most  beautiful  country  where  I  have  ever 
been.  I  love  Japan,  and  I  should  like  very  much  to 
go  there,  for  I  am  sure  it  is  more  beautiful  than 
Italy  (laughter  and  applause)  ;  and  I  wish  only 
to  say  in  closing  that  if  there  is  anything  that  is 
going  to  bring  the  world  together,  as  it  has  always 
done  and  always  will  do,  it  is  the  pursuit  of  science, 
and  I  should  like  to  quote  a  remark  made  by  a 
distinguished  gentleman  from  the  state  of  Massa- 
chusetts, which  is  my  home.  Edward  Atkinson,  in 
an  address  on  the  application  of  science  to  the  arts 
of  war,  said  that  every  application  of  science  and  of 
all  the  sciences — I  am  sure  electricity  is  the  greatest, 
because  it  does  everything  but  make  the  power,  and 
I  hope  some  time  it  may  do  that — of  all  applications 
of  science  to  the  arts  of  war,  every  one  tends  to  make 
war  more  nearly  impossible,  and  he  concluded  with 
the  statement  that  it  was  only  required  that  scientists 
should  invent  a  gun  which  should  pick  off  generals 
at  headquarters  with  the  same  accuracy  that  the 
Boer  sharpshooters  picked  oft"  the  British  captains 
and  lieutenants,  to  make  war  forever  impossible. 
Gentlemen,  I  commend  that  to  you  and  to  all   sci- 


We  feel  that  the  work  accompHshed  at  this  Con- 
gress will  render  it  a  memorable  one,  not  only  on 
account  of  the  importance  of  the  subjects  under  dis- 
cussion, but  for  the  move  that  has  been  taken  in 
regard  to  the  international  commission.  I  have  no 
doubt  whatever  that  this  commission  will  soon  be  a 
fact,  and  will  then  be  able  to  take  up  questions  which 
are  not,  or  which  many  of  us  have  thought  are  not, 
proper  to  be  discussed  during  exhibitions.  It  is  a 
question,  too,  as  to  when  there  will  be  another  ex- 
hibition. 

It  is  particularly  gratifying  to  me,  as  executive 
officer  of  the  Congress,  to  find  that  so  much  has 
been  done  by  everyone  connected  with  the  Congress 
to  render  my  duties  as  pleasant  and  agreeable  as 
possible,  and  I  thank  every  member  of  the  Congress 
for  the  evidences  of  good  will  and  assistance  when- 
ever it  might  be  required. 

We  have  come  to  the  point  of  parting  from  those 
who  have  visited  us  from  abroad.  I  don't  know 
that  their  enjoyment  can  have  been  greater  than 
ours.  We  regard  it  as  great  a  privilege  to  have  had 
them  with  us — a  privilege  inestimable — to  have  had 
them  with  us  and  to  have  had  the  fellowship  and 
assistance  which  have  come  to  us,  and  without  which 
this  Congress  could  not  certainly  have  accomplished 
anything  like  the  valuable  results  which  will,  we 
hope,  go  from  it.  These  gentlemen  have  enlivened 
our  discussions  and  entered  heartily  into  every  move 
which  was  made  for  the  benefit  of  the  Congress  at 


Ryan  of  the  L'nited  States. 

Maffezzini  of  Italy. 

Woiff  of  the  l.Tnited  Slates  (assistant 

to  the  secretary,  but  noL  a  delegate}. 

Gati  of  Hunfiary, 

Dennery  of  France. 


6  Higman  of  Canada. 

7  Kennelly  of  the  United  States  (sec- 
retary). 

8  Otamendi  of  Spain, 

g    Hesketh  of  Australia. 
10    Ferrie  of  France. 


11  Crompton  of  Great  Britain. 

12  Newbery    of      the    Arfjentine    Re- 
public- 

13  Lombardi  of  Italy. 

14  Solari  of  Italy. 

15  Stratton  of  the  United  States. 


16  Carhart  of  the  United  States. 

17  Perry  of  Great  Britain. 
iS     Shields  of  India. 

19  Litzrodt  of  Germany    (delegate  to 
the  Congress  at  large), 

20  Arrhenius  of  Sweden. 


21  Glazebrook  of  Great  Britain. 

22  Thomson  ,of    the    United     States 
(president). 

23  Ascoli  of  Italy. 

24  De  Nerville  of  France. 

25  Gonzalez  of  Spain- 
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■ceived  no  notice  of  this  invitation,  I  should  say 
that  Professor  Webster  is  president  of  the  American 
Physical  Societ}^  and,  of  course,  physics  is  the  near- 
est kin  to  electricity.  In  fact,  there  are  symptoms 
that  eiectricitA-  will  swallow  up  physics. 

Professor  Webster:  This  is  quite  unexpected  to 
me,  and  I  may  say  quite  unnecessary.  I  have  been 
attending  during  the  last  week  merely  as  an 
extremely  interested  participant  in  these  meetings, 
although  I  have  no  official  connection  with  the  Con- 
gress or  with  the  Chamber  of  Delegates ;  yet,  if 
it  is  of  any  advantage  to  them  I  may  say  that  their 
proceedings  have  my  hearty  approval.  The  more 
they  leave  things  as  they  are  the  better  we  shall 
be  satisfied  with  them.  That  is  my  point  of  view,  and 
I  may  saj--  the  same  thing  of  physics.  I  don't  share, 
sir,  your  fear,  or  hope,  that  physics  is  about  to  be 
swallowed  up  in  electricit>%  though  I  think  it  ex- 
tremely probable  that  everj-thing  of  which  the  physical 
world  is  made  is  made  of  electricity. 

I  would  like  to  call  your  attention  to  the  fact  that 
the  electriciti'  is  in  ver\-  small  pieces,  indeed — I  may 
say,  ultra-homeopathic  pieces  of  electricity.  I  may 
say,  therefore,  that  we  are  perfectly  willing  to  be 
made  of  electricity,  and  to  know  whatever  it  is  that 
makes  us  go  slowly — and  the  Lord  be  praised  for 
anything  in  this  country-  to  bring  about  that  result— 
and  whatever  there  is  that  forms  a  resistance  to 
acceleration  is  made  of  electricity'. 

I  don't  think  I  can  add  anything  to  what  has  been 
said.  I  regret  veo'  much  that  I  came  in  too  late 
to  hear  Professor  Poincare,  for  I  have  been  looking 
for  him  for  the  last  week.  I  am  perfectly  sure  I 
agree  with  whatever  he  said. 

Gentlemen,  at  the  various  dinners  we  have  attended 
this   week   we   have   heard   the   greatest   variety,    or 


entists  as  the  most  worthy  of  occupations — the  abol- 
ishment of  war  through  the  development  of  science. 

President  Thomson :  I  felt  sure  that  in  calling 
in  Professor  Webster  he  would  show  a  capacity  for 
emergency  work,  which  is  always  the  sign  of  true 
genius,  and  I  am  gratified  to  have  the  expression 
from  him  which  may  be  taken  as  representative  of 
the  views  of  most  of  us  present. 

J.  W.  Lieb,  Jr. :  I  arise  on  behalf  of  the  official 
delegates  and  members  of  the  International  Electrical 
Congress,  to  propose  a  vote  of  thanks  to  the  St. 
Louis  reception  committee  for  its  hospitable  enter- 
tainment while  we  have  been  in  St.  Louis.  (Ap- 
plause.) 

B.  J.  Arnold :  I  take  pleasure  in  seconding  that 
motion  most  heartily.  St.  Louis  has  treated  us 
royally,  and  I  have  no  doubt  we  shall  take  pleasure 
in  passing  the  motion  by  acclamation. 

President  Thompson :  This  motion  admits  of  no 
discussion.  I  should  like  to  have  you  pass  that  by 
acclamation.  (Motion  put  to  a  vote  and  unanimously 
carried.) 

It  is  my  pleasure  to  state  that  the  unity  and  har- 
mony which  has  pervaded  our  meetings  has  been 
a  source  of  great  satisfaction  to  us  who  have  had 
to  do  with  the  organization  and  control  of  the  Con- 
gress while  it  has  been  here  in  St.  Louis,  We  are 
grateful  for  the  evidence  of  self-abnegation  exhibited 
b^'  the  members  of  the  Congress,  and  the  officers  in 
,  control  of  the  sections,  where  there  was  so  much 
temptation  to  draw  them  away;  so  many  things  to 
see.  And  we  know,  also,  that  many  of  them,  be- 
sides, have  so  little  time  that  there  is  only  a  fraction 
of  a  day  left  before  they  return  to  the  East,  and 
many  of  them  much  further  than  the  shore  of  the 
Atlantic   Ocean. 


large.  To  the  foreign  delegates  who  have  been  pres- 
ent in  the  Chamber  of  Delegates  I  particularly  wish 
to  say  a  word.  I  have  found  that  the  unanimity 
of  action,  the  absence  of  any  disagreement  whatever, 
has  been  remarkable.  As  soon  as  a  measure  was 
known  to  be  a  proper  thing,  all  votes  were  unanimous 
from  every  country;  not  a  dissenting  vote.  And  this 
bodes  well  for  the  future  of  the  work  of  the  Chamber 
of   Delegates. 

We  must  part.  Many  of  the  acquaintances  are 
new  acquaintances — visitors  from  abroad;  others  are 
old  friends.  Some  I  have  had  the  pleasure  of  meet- 
ing at  the  Chicago  Congress,  but  I  will  say  this, 
that,  though  we  part  in  body,  we  will  be  together 
in  spirit.  We  cannot  forget  this  admirable  occasion 
on  which  we  have  been  able  not  only  to  enjoy  having 
them  with  us,  but  we  hope  they  will  carry  pleasant 
memories   from  us,   as   we  part.     (Applause.) 

There  is  nothing  more  that  will  need  to  come 
before  the  Congress  I  believe,  and  I  can  now  declare 
the  International  Electrical  Congress  of  1904  ad- 
journed. 

List  of  Govern'mext  Delegates. 

Omitting  delegates  appointed  but  not  present,  the 
Chamber  of  Delegates  was  made  up  as  follows; 

.\rgentine  Republic — Dr.  Jorge   Newbery. 

Australian    Colonies — John    Hesketh,    Esq. 

Canada — Ormond   Higman.   Esq. 

Denmark  and   Sweden — Prof.    Svante   Arrhenius. 

France — M.  Guillebot  de  Nerville,  M'.  Ferrie,  M. 
Dennery, 

Germany — Kaiserlich  Postrath  Litzrodt  (to  the 
Congress  at  large). 

Great  Britain — Col.  R.  E.  B.  Crompton,  Dr.  R.  T. 
Glazebrook,  F.  R.  S. ;  Prof.  John  Perry,  F.  R.  S. 

[Continued  on  page  241.] 
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A  Secret  Telephone  System. 


Public  telephone  service,  as  well  as  the  systems 
of  intercommunication  from  one  department  to  an- 
other in  use  in  the  banking  houses,  stock  exchanges, 
brokers'  offices,  and  other  important  places  of  busi- 
ness in  large  cities,  would  be  improved  by  privacy 
of  telephonic  conversations.  Moreover,  in  smaller 
towns  and  villages  tlie  annoyance  caused  by  out- 
siders listening  to  the  conversations  of  subscribers 
has   been  considerable. 

A  system  devised  by  Richard  M.  Beard  of  New 
York  is  especially  designed  to  meet  the  demands  of 
persons  requiring  absolutely  private  telephonic  com- 
munication and  is  equally  adapted  to  fill  all  the 
other    requirements    of    telephone    traffic. 

The  disposition  of  the  local  circuits  and  appa- 
ratus in  the  central  exchanges  is  as  follows :  The 
individual  visual  signal  for  indicating  the  sub- 
scriber's call  is  tapped  directly  onto  one  side  of 
the  subscriber's  line  and  makes  connection  with 
the  other  side  of  the  line  throug:h  the  jack  springs 
when  no  plug  is  in  the  answering  or  any  of  the 
multiple  jacks.  The  answering  jack  and  multiple 
jacks  are  so  connected  together  through  flieir  con- 
tacts that  when  a  plug  is  in  any  of  the  jacks  the 
line  is  open  to  every  jack  occurring  after  it  in 
t'le  multiple.  On  the  keyboard  the  keys  for  each 
pair  of  c'jrds  are  arranged  in  a  .^ep^'ate  group,  con- 
sisting of  one  two-way  listening  key  and  two  signal- 
ing keys,  so  that  when  all  of  the  keys  are  m  the 
normal  position  the  cords  are  connected  together, 
but  when  either  of  the  signaling  buttons  is  pressed 
the  cord  to  which  it  corresponds  is  disconnected 
from  the  other  cord  and  the  listening  key  and  the 
generator  contact  springs  are  placed  in  circuit 
with  it.  When  the  lever  of  the  listening  key 
is  thrown  the  one  way  or  the  other  from 
the  normal  position  the  cords  are  disconnected 
from  each  other  and  the  operator's  telephone  is 
connected  with  the  one  cord  or  the  other,  according 
to  the  position  of  the  lever,  and  all  the  other  appa- 
ratus and  circuits  are  arranged  in  the  manner 
usually   employed    in   central    exchanges. 

In  installations  having  more  than  one  central  ex- 
change the  exchanges  are  connected  by  trunk  lines, 
as  in  common  practice. 

Fig.    I   shows  two  different   subscribers'  lines  ter- 
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in  Fig.  2  may  be  considered  as  the  fourth  key  in 
the  multiple  of  three  listening  keys  (shown  in  Fig. 
j)  ;  for  if  the  key  (4*^)  in  Fig.  2  were  placed  so 
that  (o)  and  (o')  in  Fig.  2  coincided  with  (o)  and 
(o')  in  Fig.  3  the  key  (4"^)  would  be  connected 
as  the  fourth  key  in  the  multiple.   (Shown  in  Fig.  3.) 

Now  let  it  be  assumed  that  a  subscriber  desires 
to  call  and  talk  with  another  subscriber  to  \vhicli 
he  has  no  direct  line,  but  with  whom  he  can  get 
a  connection  through  the  central  exchange  in  which 
the    line    (C'S')    terminates. 

When  the  operator  inserts  the  plug  (6)  in  the 
answering  jack  of  the  subscriber  calling,  he  throws 
the  listening  key  (4"^)   into  the  position  to  listen  on 
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FIG.    I.       A    SECRET   TELEPHONE   SYSTEM. 

plug  (6),  in  which  position  the  wedge  (17)  is  forced 
in  between  the  springs  (15)  and  (15")  far  enough 
to  cause  them  to  break  contact  with  the  springs 
(16)  and  (16"*)  and  to  make  contact,  respectively, 
with  the  springs  (18)  and  (iS").  The  springs  (iS) 
and  (18")  are  tapped,  respectivelj',  to  the  wires 
(c)  and  (0'),  the  two  sides  -of  the  circuit  to  the 
operator's  telephone  set,  and  the  operator  is  then 
in    talking   circuit    with    the    party    calling. 

As  soon  as  the  operator  learns  what  subscriber 
the  party  calling  wants  to  be  connected  with  he 
inserts  the  other  plug  (6'»)  in  the  jack  installed  at 
his  position,  the  number  of  which  corresponds  to 
the  number  of  the  desired  subscriber.  If  the  line 
terminates  in  an  answering  jack  and  drop  located 
at  his  position,  he  inserts  the  plug  (6")  in  the 
answering  jack:    otherwise   the   operator  inserts   the 


Se'pteiTiber  24,   1904 

for  the  operator  to  listen  on  one  of  the  plugs  the 
circuit  to  the  other  plug  is  open,  so  the  operator 
can  listen  on  but  one  plug  at  a  time,  and  when 
listening  on  either  plug  the  connection  between  the 
two  subscribers  is  broken.  All  keys  in  the  group 
connected  with  a  busy  pair  of  cords  must  remain  in 
normjil  position  until  the  two  subscribers  connected 
finish  talking.  When  the  two  subscribers  finish, 
each  gives  a  signal  which  operates  the  clearing-out- 
signal  drop  (7),  and  the  two  plugs  may  then  be 
removed  from  the  jacks. 


St.  Louis-Chicago  Wireless  Transmis- 
sion. 

On  September  14th,  Electricity  Day  at  the  World's 
Fair,  St.  Louis,  the  formal  opening  of  the  De  For- 
est long-distance  wireless  communication  between 
the  World's  Fair  groimds,  St.  Louis,  and  Chicago, 
was  inaugurated.  This  is  the  longest  overland  dis- 
tance yet  covered  and  is  rendered  more  remarkable 
from  the  fact  that  the  Chicago  station  is  on  the 
North  Shore,  completely  screened  by  the  many  miles 
of  steel-framed  structures  in  this  city,  lying  between 
it  and  St.  Louis.  The  Chicago  station  was  origi- 
nally erected  by  the  Marconi  company  for  working 
with   Milwaukee. 

W.  J.  Hammer,  and  Prof.  J.  C.  Kelsey,  two  of  the 
jurors  of  award  in  the  Department  of  Electricity, 
World's  Fair,  went  to  Chicago  to  witness  the  re- 
ceipt of  messages.  Many  members  of  the  Inter- 
national Electrical  Congress,  then  in  session,  were 
present  at  the  World's  Fair  station  on  Art  Hill. 
Among  those  present  were  F.  B.  Herzog,  Prof.  A.  S. 
Langsdorf,  Carl  Hering  and  other  jurors  of  the 
Department  of  Electricity.  The  jury  had  control  of 
the  demonstration  for  two  hours,  and  sent  a  num- 
ber of  test  and  code  messages  to  their  fellows  in 
Chicago.  The  preliminary  message  read:  "Regards 
to  Hammer  and  Kelsey  by  wireless." 

Inasmuch  as  the  Chicago  station  is  not  yet 
equipped  with  powerful  transmitting  apparatus,  long- 
distance telephone  communication  was  maintained 
between  the  two  stations  throughout  the  afternoon. 
The  co-operation  of  this  first  message  was  instantly 


minating  in  the  spring  jacks  and  line  signals  at  the 
central  exchange.  In  the  diamgram  (C  S')  and 
(C"S")  are,  respectively  two  subscribers'  lines,  (i) 
is  the  line  signal,  (2)  is  the  answering  jack  for 
subscriber's  line  (C'S'),  while  (3)  (3")  and  (3'>) 
are  the  multiple  jacks,  (3'')  being  the  last  in  the 
multiple.  The  line  signal  is  (I"),  (2")  is  the  an- 
swering jack  for  subscriber's  line  (C'S").  and  (3"^) 
is  the  last  multiple  jack.  There  may  be  no  multiple 
jacks,  or  there  may  be  any  number  of  them,  ac- 
cording to  the  number  of  operators'  positions,  which 
are  omitted  from  the  drawings,  as  indicated  by  the 
dotted  lines   (y)   and   (y'). 

In  Fig.  2,  (4<^)  is  the  two-way  listening  key,  while 
(5)  and  (5")  are,  respectively,  the  signaling  keys 
for  the  plugs  (6)  and  (6").  For  the  sake  of  clear- 
ness the  cords  are  omitted  from  the  drawing,  and 
the  pair  of  wires  from  each  signaling  key  is  rep- 
resented as  leading  directly  to  the  ring  and  tip 
contacts  of  the  respective  plugs.  Clearing-out  sig- 
nal (7)  is  provided  for  the  pair  of  plugs  (fi)  and 
(6").  The  two  wires,  of  which  (GG")  and  (G'G'") 
are  respective  sections,  are  common  wires  which 
multiple  to  every  signaling  key  on  the  keyboard  and 
are  the  two  sides  of  a  generator  circuit  which  sup- 
plies the  current  for  signaling. 

In  Fig.  3.  (4)  (4")  and  (4'')  are  three  listening 
keys,  and  (8)  is  the  operator's  telephone.  The  wire 
(o)  is  connected  to  one  side  of  the  key  (4)  and  is 
connected  to  the  next  key  (4")  through  the  contacts 
(20)  and  (21),  which  are  normally  closed,  and  is 
again  connected  to  the  key  (4'*)  through  the  con- 
tacts (20'')  and  (21''),  which  are  normally  closed, 
while  the  wire  (0')  is  connected  to  the  side  of  the 
key  (4)  opposite  to  the  side  to  which  the  wire  (o) 
is  connected.  It  is  also  connected  to  the  next  key 
(4")  through  the  contacts  (20»)  and  (2i»),  whicii 
arc  normally  closed,  and  is  again  connected  to  the 
key  (4'')  through  the  contacts  (20'^)  and  (2i<'), 
which  are  normally  closed,  and  so  on.  The  method 
of  connecting  the  operator's  telephone  wires  to  the 
listening  keys  is  to  connect  them  to  each  succeeding 
key  through  a  normally  closed  pair  of  contacts  on 
the   preceding   key    in    the   multiple.     The   key    (4'') 
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plug  (6")  in  the  multiple  jack  installed  at  his  posi- 
tion to  connect  the  desired  subscriber.  To  signal 
him,  the  operator  throws  the  signaling  key  (5") 
into  the  position  to  signal  on  plug  (6"),  in  which 
position  the  wedge  (17'')  is  forced  in  between  the 
springs  (13'')  and  (13'^)  far  enough  to  cause  them 
to  break  contact  with  springs  (141=)  and  (14'')  and 
to  make  contact  with  springs  (19')  and  (ig"^), 
which  are  tapped,  respectively,  to  (G  G")  and 
(G'G'"),  the  two  sides  of  the  circuit  to  the  signal- 
ing generator,  and  then  restores  the  key  to  the  normal 
position. 

If  the  multiple  jack  (3=)  (shown  in  Fig.  i)  is 
the  jack  installed  at  the  position  which  corresponds 
to  the  number  of  the  desired  subscriber  and  is  the 
jack  in  which  the  plug  (6")  (shown  in  Fig.  2)  is 
inserted,  the  circuit  may  be  traced  in  Fig.  1.  To 
the  spring  (g<),  in  contact  with  the  ring  of  the 
plug,  a  wire  is  connected  which  is  tapped  to  (S"), 
one  side  of  the  line  (C"S"),  and  to  the  spring 
do')  in  contact  with  the  tip  of  the  plug  a  wire  is 
connected,  which  is  tapped  to  (C"),  the  other  side 
of  the  desired  subscriber's  line  (C'S").  The 
plug  in  the  jack  (3')  also  operates  to  cut  the  drop 
(l")  out  of  circuit  with  the  line  (C"S")  by  separat- 
ing the  contacts   (11)   and   (12). 

Returning  again  to  Fig.  2.  after  signaling  on  plug 
(6")  the  operator  may  listen  on  the  same  plug. 
When  the  key  (4=)  is  in  position  to  listen  on  plug 
(6")  the  wedge  (17)  is  forced  in  between  the 
springs  (15'')  and  (15'')  far  enough  to  cause  them 
to  break  contact  with  the  springs  (16'')  and  (i6<^) 
and  to  make  contact  with  springs  (18'')  and  (iS''), 
thus  placing  the  operator's  telephone  wires  (0)  and 
(0')  in  circuit,  respectively,  with  (9=^)  and  (toe), 
the  ring  and  tip  contacts  of  plug  (6"^). 

If  the  operator  has  occasion  to  signal  back  to  the 
subscriber  calling  on  the  plug  (6),  he  may  do  so 
by  operating  the  signaling  key  (5)  in  the  same  man- 
ner the  signaling  key   (5")    was  operated. 

It  will  he  seen  that  when  either  signaling  key  is 
in  position  to  signal  on  the  plug  to  which  it  corre- 
sponds, the  circuit  to  the  other  plug  and  'Keys  is 
broken,   and    when   the    listening  key   is    in   position 


received  by  Dr.  Herzog  of  the  jury  at  St.  Louis. 
The  following  sealed  message  was  then  opened  and 
at  once  transmitted  to  Chicago:  "The  names  of 
Faraday,  Hertz,  Branly,  Popoff,  Lodge,  Muirhead, 
Marconi,  De  Forest,  Edison,  Tesla,  Braun,  Fessen- 
den,  Slaby,  Arco,  Rochefort  and  Shoemaker  are 
among  those  names  indissolubly  connected  with 
the  principles  and  the  application  of  wireless 
telegraphy."  This  message  was  sent  twice,  the  sec- 
ond time  with  the  word  "indissolubly"  omitted, 
and  was  received  both  times  in  Chicago  exactly  as 
transmitted.  Several  other  code  messages  were  sent 
and  the  jurors  at  Chicago  listened  to  the  signals 
themselves,  which  they  stale  came  in  remarkably 
•strong.  Prof.  Kelsey  stated  that  if  the  station  had 
been  at  Minneapolis,  instead  of  Chicago,  signals 
could  have  still  been  read. 

At  the  conclusion  of  the  jury's  test.  Prof.  W.  E. 
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FAC-SIMILE   OF    HEAD   OF    "WIRELESS      SENDING    BLANK. 

Goldsborough,  at  its  request,  made  the  following 
formal  announcement,  dated  September  14th  :  "I  have 
the  honor  to  announce  the  jurors  report  every 
message  sent  from  St.  Louis  has  been  received  in 
Chicago  with  perfect  accuracy.  I  heartily  congratu- 
late   Dr.    De    Forest   and   his   co-workers." 

The  De  Forest  company  now  advertises  in  the 
daily  papers  a  regular  service  at  regular  Western 
Union  rates.  A  facsimile,  considerably  reduced,  of 
the  company's  sending  blank,  is  reproduced  here- 
with. This  is  the  first  time  in  history  that  such 
servic»  in  competition  with  land  lines  over  any  dis- 
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tance  whatever  has  been  offered  the  public  by  space 
telegrapliy.  It  is  especially  appropriate  that  a  for- 
mal opening  of  this  importance  should  have  oc- 
curred on  Electricity  Day  before  the  presence  of  the 
International   Electrical   Congress. 

While  in  Chicago  during  the  formal  opening,  Mr. 
De  Forest  expressed  his  satisfaction  at  the  success 
of  the  test  and  stated  that  a  permanent  long-distance 
station  would  be  constructed  on  the  South  Side  in 
Chicago,  the  present  one  being  only  for  temporary 
use.  It  is  the  announced  plan  of  the  company  soon 
to  open  up  a  New  York-St.  Louis  service.  A  sta- 
tion in  New  York,  it  is  said,  is  practically  ready  for 
service,  and  there  are  already  relay  stations  at 
Cleveland,  Buffalo  and  Port  Huron,  Mich. 


Illumination  in  Honor  of  Knights  Tem- 
plars In  San  Francisco. 

San  Francisco  has  acquired  the  reputation  of  be- 
ing the  best  illuminated  city  in  the  world  on  special 
occasions,  and  the  displa}'  made  during  the  week 
commencing  September  5th,  on  the  occasion  of  the 


KNIGHTS    TEMPLARS   ILLUMINATION    IN    SAN    FRANCISCO. 
— CITY   HALL   AT    NIGHT, 

twenty-ninth  triennial  conclave  of  the  Knights 
Templars  eclipsed  by  far  all  previous  efforts  in  this 
line.  To  the  visitors  arriving  in  San  Francisco  at 
night  time,  during  that  week,  the  city  must  have 
seemed  to  be  aflame,  as  the  brilliant  illumination 
cast  such  a  fiery  glow  upon  the  sky.  The  Ferry 
Building,  at  the  foot  of  Market  Street,  was  lighted 
as  never  before,  its  tall  spire  rising  from  the  bay 
like  an  obelisk,  being  outlined  with  green  lights, 
while  just  under  the  huge  clock  glowed  a  Maltese 
cross,  24  feet  square,  done  in  the  appropriate  colors 
of  the  Knights. 

Just  beyond  the  Ferry  Building,  at  the  commence- 
ment of  Market  Street,  the  main  artery  of  the  city, 
the  first  of  the  street  decorations  appeared.  Here, 
upon  an  arch  crowning  a  colonnade  of  beautiful 
w^hite  pillars  of  Corinthian  architecture,  a  fiery 
"Welcome"  glowed.  From  this  point  to  Tenth 
Street,  a  distance  of  two  miles,  was  one  continuous 
display  of  colonnades,  columns,  arches,  buildings, 
stores  and  emblems,  all  alight  with  glowing  incan- 
descent bulbs.  At  mtervals  of  every  60  feet  a  string 
of  lamps  was  looped  gracefully  across  the  street  at 
an  even  height  and  the  effect  was  that  of  a  huge 
arbor  of  light  stretching  forth  apparently  to  the  in- 
finite. • 

At  the  juncture  of  Market,  Kearney,  Geary  and 
Third  Streets,  the  illumination  reached,  its  climax. 
From  stout  cables  stretching  from  tall  buildings  on 
each  side  of  Market  Street,  was  suspended  a  huge 
bell-shaped  mass  with  a  rim  almost  50  feet  in  diam- 
eter. The  top  of  this  design  resembled  a  blazing 
drum,  so  closely  were  the  lights  placed,  and  upon 
its  lower  side  it  bore  the  sign  of  the  order,  a  huge 
passion  cross  and  crown  and  the  motto  "In  Hoc 
Signo  Vinces,"  all  done  in  colored  lights.  From 
this  drum,  long  strings  of  lights  swept  down  to  the 
rim,  marking  the  outlines  of  the  bell.  The  rim  of 
the  bell  was  constructed  of  structural  steel  and  was 
held  in  shape  by  a  spider  work  of  iron  rods.  From 
it,   at   regular  intervals,   were   suspended   other   em- 
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blems  of  the  order  all  done  in  colors  and  richly  il- 
luminated. 

Leaving  the  grand  court  of  honor,  the  canopy  of 
lights  continued  to  the  grand  colonnade  that  ex- 
tended between  Fifth  and  Sixth  Streets.  The  ap- 
proaches to  both  sides  of  the  colonnade  were  made 
between  Corinthian  columns  twined  with  strings  of 
frosted  lights,  while  in  the  center  of  the  colonnade 
was  a  three-column  triumphal  arch,  from  which  was 
suspended  the  cross  of  the  most  eminent  grand  mas- 
ter, beautifully  embossed  with  lights.  From  here 
the  arbor  of  lights  continued  to  Tenth  Street.  The 
City  Hall,  which  has  in  past  illuminations  been  such 
a  feature,  was  more  gorgeously  decorated  than  ever, 
the  main  building  being  outlined  in  lights,  while  the 
dome  was  ablaze.  At  the  Mechanics'  Pavilion  near 
by  was  one  of  the  greatest  indoor  illuminations  ever 
attempted,  the  lighting  and  decorating  of  which  cost 
$40,000.  At  the  corner  of  Post,  Montgomery  and 
Market  Streets,  the  Masonic  Temple  was  ablaze  with 
light,  showing  to  great  advantage  its  Gothic  beauty, 
and  upon  its  walls  hung  all  the  emblems  of  the 
Templars.  The  building  of  the  San  Francisco 
Examiner  was  the  most  beautifully  decorated  of  all 
the  private  buildings.  Suspended  from  its  walls 
were  graceful  festoons  of  light,  while  above  the 
grand  entrance  was  a  huge  horse  and  rider,  repre- 
senting a  knight  upon  his  charger,  done  in  colored 
lights.  At  Union  Square,  the  original  plans  for 
illumination  were  not  fully  carried  out,  but  the  dis- 
play made  was  very  creditable  and  effective.  The 
square  was  surrounded  by  white  masts  with  clus- 
ters of  lights  upon  them,  while  connecting  the  masts 
were  strings  of  lights  and  Japanese  lanterns  with 
incandescent  lamps  inside. 

The  construction  work  of  this  illumination  was 
done  by  Hetty  Bros,  and  was  more  substantial  than 
the  work  of  previous  occasions.  Porcelain  weather- 
proof sockets  were  used  throughout,  as  well  as  the 
best  grade  of  weather-proof  wire.  Each  festoon  of 
lamps  was  fused  separately,  making  a  serious  short- 
circuit  impossible.  The  current  was  supplied  by  the 
San  Francisco  Gas  and  Electric  Company's  station  in 
the  Potrero,  and  was  transmitted  to  Market  Street 
at  a  pressure  of  2,200  volts.  At  the  colonnade  two 
large  transformers  on  poles  reduced  the  current  to 
the  proper  voltage!  In  a  little  side  street  near  the 
court  of  honor  eight  large  transformers  were  in- 
stalled in  a  temporary  house  on  the  sidewalk  and  fed 
the  lights  in  the  great  bell  and  immediate  vicinity. 
The  bell  at  Third  and  Market  Streets  contained  over 
8,000  lights  and  weighed  nearly  10  tons.  At  the 
main  colonnade,  7,500  lights  were  used.  The  lowest 
bid  for  the  plant  v/as  $53,000,  and  the  cost  of  the 
current  for  one  week,  $25,000.  The  decorations  will 
be  left  as  they  are,  with  but  few  exceptions,  until 
the  latter  part  of  the  month,  when  the  Odd  Fellows 
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Street-railway  Convention   in  St.  Louis 
Next  Month. 

The  twenty-third  annual  meeting  of  the  American 
Street  Railway  Association  will  be  held  on  Octo- 
ber I2th  and  13th,  on  the  second  floor  of  the  Trans- 
portation Building,  exposition  grounds,  St.  Louis, 
Mo.,  and  headquarters  will  be  at  the  Southern 
■Hotel.  Papers  will  be  presented  on  the  following 
subjects :  "Steam  Turbines,"  "Reciprocating  En- 
gines," "Gas  Engines,"  "Transfers,"  Their  Uses  and 
Abuses,"   "Signals." 

The  week  of  October  loth  will  be  Street  Railway 
Week,  the  Mechanical  Association  holding  its  mcet- 


KNIGHTS   TEMPLARS    ILLUMINATION    IN    SAN    FRANCISCO. — 
THE    BELL   AT    THIRD   AND    MARKET    STREETS. 

ings  on  October  loth  and  nth,  and  the  Accountants' 
Association,  October  14th  and  15th.  Wednesday, 
October  12th,  has  been  designated  as  Street  Railway 
Day  by  the  fair  officials,  and  it  is  expected  to  have 
addresses  by  President  D.  R.  Francis,  Mayor  Rolla 
Wells  and  Professor  Goldsborough.  The  manufac- 
turers' committee  has  prepared  a  fine  programme  of 
entertainment.  It  will  have  one  of  the  finest  bands 
in  the  country,  which  will  give  a  concert  at 
the  hall  before  the  opening  of  each  session,  and 
numerous  concerts  during  the  week.  On  the  even- 
ing of  the  13th  the  annual  banquet  of  the  associa- 
tion will  be  held. 

.\rrangements    have    been    made    by    the    Wabash 
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will  hold  an  encampment.  San  Francisco  is  pecu- 
liarly adapted  to  out-of-door  illuminations,  the 
favorable  weather  at  this  season  of  the  year  ren- 
dering temporary  construction  work  possible,  where 
in  other  cities  its  successful  operation  would  be 
problematic.  Then,  too,  there  is  an  abundance  of 
power  available,  and  if  necessity  demanded  it,  the 
current  of  the  Standard  Company's  Blue  Lakes  line 
could   be  utilized.  , 


railroad  to  run  a  special  train  from  Chicago,  leaving 
Dearborn  station,  Sunday  night,  October  gth,  at 
11:30  p.  m.  This  train  is  due  at  the  Wabash 
World's  Fair  station,  located  at  main  entrance  to 
World's  Fair  grounds,  at  7:45  Monday  morning, 
October  loth,  and  at  Union  station  8 :04  a.  ni. 
Delegates  who  may  not  be  able  to  take  the  special 
train  on  Sunday  night  can  leave  Chicago  daily  dur- 
ing the  week  at  8:45  a.  m.,  11:03  a.  m.,  9:17  p.  m. 
and  I!  :30  p.  ni. 
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Illinois  State  Electrical  .Association  (annual  meeting),  De- 
catur.   III..   October  5th  and   6th. 

Michigan  Electric  Association  (annual  meeting),  October 
nth. 

American  Street  Railway  Association  (annual  meeting). 
World's  Fair  grounds,  St.  Louis,  October  12th  and  13th. 
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Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 


I.\  si'iTE  of  the  many  discussions  which  have 
arisen  as  to  the  relative  merits  of  alternating  and 
direct  current  for  distribution  work  in  large  cities, 
engineers  and  central-station  men  are  still  far  from 
being  a  unit  on  the  question.  Advocates  of  direct- 
current  distribution  still  maintain,  as  they  always 
have,  that  a  direct-current  network  is  the  only  logical 
plan  to  adopt  in  the  thickly  populated  districts  of 
large  cities ;  while  those  who  uphold  alternating  cur- 
rent for  this  purpose  seek  to  prove  by  a  detailed 
analysis  of  the  subject  that  their  scheme  is  not  only 
the  best,  but  so  far  superior  to  the  other  as  to 
warrant  even  the  reconstruction  of  existing  direct- 
current  systems.  Looked  at  from  an  impartial  view- 
point, there  are  manj-  and  good  arguments  to  be 
presented  on  both  sides,  and  in  the  two  papers  on 
this  general  subject  presented  at  the  St.  Louis  In- 
ternational Electrical  Congress,  one  by  Dr.  Gotthold 
Stern  of  Vienna  and  the  other  by  Mr.  Alex  Dow 
of  Detroit,  we  find  both  sides  of  the  question  up- 
held with  vigor. 

Brief  abstracts  of  these  two  papers  appear  on 
other  pages  of  this  issue  and  should  be  of  more 
than  passing  interest.  Like  most  friends  of  the 
alternating-current  system.  Dr.  Stem  advances  the 
argument  of  the  abolition  of  sub-stations  and  sub- 
station apparatus  necessary  with  direct-current  sys- 
tems, their  places  being  taken  in  the  alternating-cur- 
rent systems  by  the  less  expensive  transformer,  which 
requires  no  attendance.  Another  point  in  favor  of 
the  alternating-current  system  is  the  fact  the  poly- 
phase motor  possesses  a  smaller  number  of  parts 
subject  to  wear  and  is  cheaper  to  manufacture  than 
the  direct-current  type,  the  author  stating  that  "there 
is  hardly  a  service  which  cannot  be  undertaken  with 
polyphase  motors  more  rationally  and  economically 
than  with  direct-current  motors."  Dr.  Stern  for- 
ther  believes,  that,  while  alternating  and  direct  cur- 
rent are  generally  considered  to  be  of  equal  value 
for  incandescent-lamp  service,  the  former  may  be 
used  at  lower  voltage  than  the  latter,  the  common 
tendency  of  central  stations  employing  direct  current 
being  to  raise  the  voltage  in  order  to  utilize  their 
network  to  the  best  advantage.  Incandescent  lamps 
of  high  voltage,  say,  200  or  220  volts,  consume  more 
current,  relatively,  with  the  same  life  and  the  same 
efficiency   than   do   the   lower   voltage   lamps. 

Mr.  Dow,  in  the  presentation  of  his  views  on 
the  matter — which  are  the  views  of  the  typical  large- 
city  central-station  manager  in  the  United  States — 
maintains  that  with  the  present  enormous  outlay 
of  money  in  existing  direct-current  systems  it 
w'ould  be  suicidal  to  attempt  a  conversion,  even  if 
alternating  current  were  the  more  satisfactory,  which 
assumption  he  does  not  accept.  Alternating-current 
construction,  he  says,  w^ouId  cost  but  little  less;  arc 
lamps  would  cost  more.  Moreover,  the  require- 
ments of  good  regulation  with  an  alternating-current 
distribution  system  of  considerable  area  would  make 
some  sub-stations,  at  least,  not  only  desirable,  but 
necessary;  perhaps  not  as  many  as  with  direct  cur- 
rent, but  still  numerous  enough  to  form  a  consid- 
erable item  of  cost. 


The  Intern.xtional  Electrical  Congress  of  IQ04 
will  be  remembered,  no  doubt,  as  the  last  having  a 
Chamber  of  Delegates  representing  governments  in- 
terested in  legislation  respecting  electrical  units.  It 
took  no  action  afifecting  units,  but  it  recommended 
the  formation  of  an  international  commission,  to 
be  quite  independent  of  congresses  and  expositions, 
to  which  the  whole  subject  shall  be  referred.  This 
action  is  undoubtedly  wise,  and  while  the  Chamber 
of  Delegates  of  1904  did  nothing  in  the  way  of  re- 
defining existing  units  or  creating  new  ones,  it  did 
much  in  the  direction  of  clearing  the  way  for  an 
effective  adjustment  of  the  whole  subject  in  the  future 
by  an  authoritative  body.  This  conservative  course 
antagonized  no  one.  The  English  delegates  were 
especially  pleased,  for  they  desire  conservative  action. 
The  Americans,  who  favored  the  adoption  of  the 
Weston  normal  cadmium  cell  rather  than  the  Clark 
standard  cell  as  the  unit  for  measurement  of  electro- 


motive force,  lose  little  by  delay,  as  the  Englishmen  ' 
appear  to  admit  the  superiority  of  the  Weston  cell, 
but,  w^ith  the  deliberation  characteristic  of  their  na- 
tion, desire  to  make  haste  slowly.  Germany  was 
not,  unfortunately,  ofHcially  and  specifically  repre- 
sented in  the  Chamber  of  Delegates.  Mr.  Litzrcdt 
of  the  Imperial  Postoffice  attended  the  sessions  of 
the  Chamber,  but  was  officially  a  delegate  only  to 
the  Congress  at  large.  France  and  Italy  accepted 
the  postponement  with  no  displeasure,  as  did  the 
other  nations  represented.  Austria.  Belgium  and 
Switzerland  were  not  represented  by  delegates  sitting 
in  the  Chamber.  The  action  taken  met  the  unani- 
mous approval  of  the  government  delegates  present. 
It  is  to  be  hoped  that  the  various  electrical  manu- 
facturing nations,  Germany  included,  will  act  upon 
the  recommendation,  appointing  commissioners  within 
r.  reasonable  time  and  agreeing  upon  a  time  and 
place  of  meeting. 

It  will  be  noticed  that  the  report  of  the  Chamber 
of  Delegates  is  in  two  parts — one  devoted  to  inter- 
national electromagnetic  units  and  the  other  to  the 
international  standardization  of  electrical  apparatus 
and  machinery.  The  former  is  the  portion  of  the 
report  to  which  reference  has  been  made  already. 
The  part  relating  to  machine  standardization  is  quite 
distinct.  It  is  recommended  that  the  various  electro- 
technical  societies  appoint  a  commission — entirely 
separate,  of  course,  from  the  government  commis- 
sion mentioned  above — to  consider  the  question  of 
the  standardization  of  the  nomenclature  and  ratings 
of  electrical  apparatus  and  machinery.  This  is  a 
good  suggestion,  and  one  which  should  be  followed. 
The  "representative  commission"  will  have  a  difficult 
task  ahead  of  it,  but  possibly  much  of  the  work 
can  be  accomplished  by  correspondence,  as  is  sug- 
gested. To  secure  a  standard  rating  of  electrical 
apparatus  and  machinery  in  all  the  countries  of  the 
w^orld  that  are  interested  is  a  great  task,  but  cer- 
tainly nothing  will  be  accomplished  if  nothing  is 
attempted. 

A  great  mass  of  material  was  presented  lo  the 
sectional  meetings  of  the  Congress — about  160  papers 
— and  there  was  much  informing  discussion.  On 
Wednesday,  September  14th — Electricity  Day  at  the 
St.  Louis  Exposition — there  was  a  joint  meeting  of 
the  American  Institute  of  Electrical  Engineers 
and  the  Institution  of  Electrical  Engineers  of  Great 
Britain.  This  was  actually,  although  not  tech- 
nically, a  session  of  the  Congress,  and  the  discussion 
on  the  application  of  electricity,  and  particularly 
alternating  current,  to  railroads,  was  important. 
This  discussion,  with  President  Arnold's  address  on 
the  same  subject,  is  given  in  this  issue  of  the  Western 
Electrician.  Another  interesting  feature  was  the 
joint  discussion  of  Tuesday,  September  13th,  in  Sec- 
tion A,  on  electric  and  magnetic  units,  between  rep- 
resentatives of  the  British  and  American  societies. 
This  w-as  reported  quite  fully  in  this  journal  last 
week. 

Mention  cannot  be  made  here  of  all  the  important 
papers.  It  may  be  'said,  however,  that  special  atten- 
tion was  attracted  to  the  papers  of  Arrhenius  on 
the  sun's  radiation  as  affecting  the  earth's  magnet- 
ism, Barnes  on  the  mechanical  equivalent  of  heat 
measured  by  electrical  means,  J.  J.  Thomson  on  the 
corpuscular  theory,  Kennelly  on  high-frequency  tele- 
phone-circuit tests,  E.  L.  Nichols  on  standards  of 
light,  Pender  on  moving  charges,  Crompton  on 
■  standardization  of  machinery,  Ryan  on  insulation, 
Kennelly  on  the  Edison  storage  battery,  Baum  on 
long-distance  transmission,  Buck  on  aluminum  con- 
ductors, De  Fodor  on  rates  of  charging  for  current, 
Roderbourg  on  train  lighting,  Torchio  on  distributing 
systems,  Jona  on  insulating  materials,  Steinmetz  on 
the  electric  arc,  Steinmetz  on  the  theory  of  the  single- 
phase  motor,  Arnold  on  electric  traction,  Sprague's 
history  of  the  electric  railway,  Hayes  on  loaded  tele- 
phone lines.  Stone  on  wireless  telegraphy,  Barclay  on 
high-speed  telegraphs,  and  Hollos  on  simultaneous 
telegraphy  and  telephony.  This  is  a  brief,  almost 
arbitrarily  selected  list,  and  yet  it  assumes  quite  for- 
midable proportions.  Some  of  the  papers  mentioned 
have  been  printed  already  in  the  Western  Electrician. 
Others  are  given  this  week,  while  still  others  will 
appear  in  subsequent  issues. 

Many  pleasing  social  features  marked  the  Con- 
gress, W'hich  was  attended  by  about  700  electrical 
men.  a  considerable  proportion  of  whom  were  for- 
eigners. All  in  all,  the  gathering  may  be  fairly 
judged  to  have  been  a  distinct  success. 
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INTERNATIONAL     ELECTRICAL    CONGRESS. 

[Co)ttinu^-J  from   /'d^'i:  J'jV] 

Hungary — Joseph  Vater.  Bela  Gati. 

Italy — Prof.  Moise  Ascoli.  Prof.  L.  Lombardi,  Iiig. 
.•\.  ilaffezzini,  Marquis  Luigi  Solari. 

India — J.  C.  Shields.  Esq. 

Me.xico — Seiior  Rafael  P.  Arizpe. 

Spain — Miguel  Otamenti,  C.  E. :  .\ntonio  Gonzalez, 
C.  E. 

United  States— Prof.  H.  S.  Carhart.  Dr.  A.  E.  Ken- 
nelly,  Prof.  H.  J.  Ryan,  Prof.  S.  \V.  Stratton  and 
Prof.   Elihu    Thomson 


Application   of   Electricity  to  Steam 
Railroads  (.Wednesday's  Meeting). 

In  the  Western  Electrician  of  last  week  an  account 
of  the  opening  of  the  Congress  on  Monday,  Sep- 
tember I2th,  and  brief  reports  of  the  section  meet- 
ings of  Monday  and  Tuesday,  were  given.  This 
brings  the  proceedings  down  to  Wednesday.  On 
that  day  no  meeting  of  the  Congress  proper  was 
held,  but  instead  there  was  a  joint  meeting  of  the 
American  Institute  of  Electrical  Engineers  and  the 
(British)  Institution  of  Electrical  Engineers,  to 
which  members  of  the  Congress  were  invited.  At 
this  meeting,  held  in  Festival  Hall,  World's  Fair 
grounds,  President  Bion  J.  Arnold  delivered  his  an- 
nual address,  and  there  was  a  discussion  of  the 
application  of  electricity,  particularly  the  alternating 
current,  to  steam  railroads.  President  R.  K.  Gray 
of  the  British  Institution  and  President  Arnold  of 
the  American  InstiUite  presided  jointly.  In  opening 
the  meeting  Mr.  Arnold  referred  to  a  similar  joint 
meeting  held  in  Paris  in  1900  and  hoped  that  there 
would  be  others  in  the  future.  President  .Arnold's 
annual  address,  which  was  followed  by  a  discussion 
— not  of  the  address,  but  on  the  same  general  sub- 
ject— was  as  follows : 

Application  of  Electricity    to    Ste-\m   'Railways 

(PEESn)ENTi-\L  Address  of  Bion  J.  Arnold 

TO  A.  I.  E.  E.). 

Eleven  years  ago  this  summer  it  was  our  privi- 
lege to  meet  under  the  auspices  of  a  great  exposition 
located  upon  the  shores  of  Lake  Michigan,  organized 
not  only  to  commemorate  the  four-hundredtli  anni- 
versary of  the  discovery  of  this  countrj',  but  also  to 
direct  attention  to  the  advancement  made  in  the 
various  fields  of  the  world's  activities,  and  especially 
in  those  arts  in  which  we,  as  workers,  were  most 
interested. 

Today  w-e  meet  under  the  auspices  of  another  great 
exposition,  brought  into  being  to  commemorate  the 
one-hundredth  anniversary  of  the  peaceful  acquire- 
ment by  the  government  of  the  United  States  of  a 
large  portion  of  the  territory  now'  contained  within 
its  borders,  to  have  our  attention  directed  to  the 
development  of  the  various  industries  of  this  and 
other  countries  that  have  taken  place  during  the 
intervening  years. 

For  a  few  years  preceding  the  former  exposition 
engineers  and  others  engaged  in  electrical  pursuits 
had  had  their  energies  absorbed  in  attempting  to 
show  the  owners  of  street  railways  that  operation 
by  electricity  w-as  cheaper  and  better  than  by  means 
of  the  horse  or  the  cable.  We,  at  that  time,  had 
seen  the  horse  practically  disappear  frorn  street-rail- 
way ser\-ice  and  the  cable  supplanted  in  some  in- 
stances. 

The  more  ambitious  engineers  were  then  advocat- 
ing the  use  of  electricity  on  elevated  railways,  and 
making  figures  to  prove  to  the  owners  of  such  rail- 
ways that  electricit}'  was  cheaper  in  operation  and 
more  desirable  for  such  conditions  than  steam  loco- 
motives, then  universally  used  for  such  work. 

At  that  exposition  was  placed  in  operation  an 
elevated  electric  road,  known  as  the  Columbian  In- 
tramural Railway,  which  (although  the  Central  Lon- 
don L'nderground,  a  road  of  light  equipment,  was 
started  some  time  before  and  the  Liverpool  Overhead 
road  soon  after)  w-as  the  first  practical  commercial 
application  on  a  large  scale  of  electricity  for  the 
propulsion  of  hea^T  railway  trains.  The  success  of 
these  roads  gave  the  electric-railway  industry  an 
impetus  which  has  since  resulted  in  the  abandonment 
of  steam  and  the  adoption  of  electricity  on  every 
elevated  railway  now  in  operation  and  practically 
all  of  the  underground  roads,  thus  effectually  prov- 
ing the  soundness  of  the  theories  of  those  engineers 
who  pinned  their  faith  to  the  correctness  of  the 
conclusions  which  their  figures  showed,  and  who 
staked  their  reputations  upon  the  future  to  prove 
them  true. 

The  interval  between  the  expositions  has  also  been 
one  of  great  activity  and  development  in  the  field 
of  interurban  railways,  which  has  brought  into  be- 
ing the  extensive  use  of  the  alternating-current,  ro- 
tarj'-converter  sub-station  system  of  operating  direct- 
current  roads,  resulting  in  the  interlinking  of  thou- 
sands of  cities  with  one  another  and  with  intervening 
points,  thus  not  only  affording  a  new  field  for  the 
investment  of  capital,  but  bringing  to  most  of  the 
inhabitants  of  the  territory  through  which  _  these 
roads  pass  greater  facilities  for  the  prosecution  of 
business   and  the   widening  of  their  social   life. 

With  the  introduction  of  the  suburban  railway 
came  an  increased  volume  of  passenger  travel,  in- 
duced by  the  increased  facilities,  which  may  w-ell 
be  noted  by  the  managers  of  great  steam-railway 
properties  as  an  example  of  what  may  be  expected 


in    increased    revenue    when    frequent    and    pleasant 
service  is  available  to  the  public. 

The  energies  of  those  engaged  in  electrical  indus- 
tries have  thus  far  been  absorbed  in  fields  which 
now'  seem  to  have  been  naturally  theirs,  and  their 
success  has  been  such  that  they  now  aspire  to  enter 
the  field  occupied  by  the  steam  locomotive  as  a 
legitimate  field  of  conquest. 

The  question  now  is  whether  this  field  is  one  in 
which  the  advantages  of  electricity  will  be  sufficient 
to  overcome  the  obstacles  which  seem  almost  un- 
snrmountable,  and  enable  it  to  win,  as  it  has  in  the 
cases  cited.  Those  who  have  given  the  subject  little 
thought,  or  who  are  unable  to  analyze  it  carefully, 
on  account  of  the  lack  of  the  technical  knowledge 
•necessary  to  appreciate  the  difficulties  to  be  over- 
come, are  most  apt  to  predict  the  early  supremacy 
of  the  electrically  driven  train  over  the  steam  loco- 
motives. That  the  fields  referred  to  have  been 
apparentlv  formidable  yet  quickly  overcome  is  not 
necessarily  proof,  or  even  good  evidence,  that  the 
legitimate  field  of  the  steam  locomotive  can  be  en- 
tered   and    successfully   achieved. 

Those  most  familiar  with  the  subject  are  now 
prepared  to  admit  that  our  great  steam-railway  ter- 
minals, where  many  switching  locomotives  are  shunt- 
ing back  and  forth  continuously,  and  those  portions 
of  the  steam  roads  entering  our  great  cities,  where 
suburban  trains  are  numerous,  frequent,  and  com- 
paratively light,  can  be  more  economically  operated 
by  electricity  than  by  steam.  This  is  evident  to 
most  of  those  engaged  in  the  w^ork,  for  the  reason 
that  it  simply  means  duplicating,  on  a  large  scale, 
the  systems  which  have  proven  successful  in  our 
street  railways,  operating,  as  they  do,  numerous  units 
running  at  frequent  intervals. 

Proof  that  this  field  is  recognized  as  a  legitimate 
one  for  electricity  is  furnished  in  the  examples  of 
steam-railway  terminals  that  are  now  being  equipped 
electrically,  such  as  the  fines  of  the  New  York  Cen- 
tral and  Pennsylvania  Railroad  Companies  in  the 
vicinity  of  New  York,  involving  an  expenditure  of. 
about  $70,000,000,  where  not  only  suburban  service 
will  be  operated  electrically,  but  where,  in  the  case 
of  the  New  York  Central,  the  main-line  trains  will 
be  brought  into  the  city  from  points  30  to  40  miles 
distant. 

While  these  are  great  examples  of  electrical  op- 
eration on  steam  railroads,  and  heroic  instances  of 
faith  on  the  part  of  the  railway  managers  in  the 
ability  of  electricity  to  meet  successfully  the  condi- 
tions of  steam-railroad  work,  where  the  trains  are 
sufficiently  frequent,  they  are  by  no  means  conclusive 
evidence  that  electrically  propelled  trains  can  be  made 
successfully  to  meet  the  conditions  of  trunk-line 
passenger  and  freight  service,  the  field  now^  so  suc- 
cessfully held  by  the  steam  locomotive. 

The  best  conditions  for  electrical  success  are  a 
great  number  of  units  moving  at  a  practically  uni- 
form schedule,  at  equal  intervals,  within  a  limited 
distance.  The  legitimate  field  of  the  steam  loco- 
motive is  now  one  in  which  there  are  few  but  heavy 
units  moving  at  uneven  speeds  over  long  distances 
at  unequal  intervals  and  at  high  maximum  speeds. 

The  amount  of  energy  transmitted  to  any  great 
distance  and  used  by  electric  cars  that  have  been 
put  in  use  until  recently  has  been  small  when  com- 
pared with  the  amount  of  energy  that  it  takes  to 
propel  a  steam-railroad  train  of  500  to  600  tons 
weight  at  the  speeds  ordinarily  made  by  such  trains. 

It  may  be  taken  as  axiomatic  that,  when  invest- 
ment is  taken  into  consideration,  power  cannot  be 
produced  in  a  steam  central  station,  under  conditions 
that  exist  today,  and  transmitted  any  great  distance 
to  a  single  electrically  propelled  train,  requiring  from 
1,000  to  2,000  horsepower  to  keep  it  in  motion,  as 
cheaply  as  a  steam  locomotive,  coupled  directly  in 
front  of  the  train,  will  produce  the  power  necessary 
for  its  propulsion.  Therefore,  there  must  be  other 
reasons  than  the  expected  economy  in  power  produc- 
tion to  warrant  the  adoption  of  electricity  on  a  trunk- 
line  railway,  unless  it  can  be  shown  that  the  trains 
are  frequent  enough  to  make  the  saving  in  the  cost 
of  producing  power  greater  than  the  increased  fixed 
charges  made  necessary  by  the  increased  invest- 
ment due  to  the  adoption   of  electricity. 

There  are  undoubtedly  in  existence  today  condi- 
tions where  waterpow-er  in  abundance  is  available 
along  the  right-of-w-ay  of  existing  roads,  in  which 
the  substitution  of  electricity  for  steam  could  be 
made  a  paying  one,  with  apparatus  now  available, 
even  on  roads  having  a  comparatively  infrequent 
service,  but  these  are  special  cases  and  only  tend 
to  prove  the  correctness  of  the  position,  for  in  these 
special  cases  the  cost  of  power  would  be  but  little 
over  half  the  present  cost  of  producing  it  by  means 
of  a  central  steam-driven  station. 

The  ideal  conditions  for  any  trunk-line  railroad 
having  a  traffic  hea^-y  enough  to  warrant  the  in- 
vestment in  a  sufficient  number  of  tracks  properly 
to  handle  this  traffic  in  such  a  manner  as  to- get  the 
most  efficient  service  out  of  its  rolling  stock,  would 
be  to  have  four  or  more  tracks  between  ter- 
minal points,  upon  w^hich,  in  pairs,  could  be  run 
the  different  classes  of  service  at  uniform  rates  of 
speed.  Thus,  if  six  tracks  were  used,  the  through- 
line  passenger  and  express  service  would  be  run  on 
one  pair  of  tracks ;  the  local  passenger,  local  express 
and  local  freight  service  upon  another  pair  of  tracks, 
while  the  through- freight  service  would  be  run  upon 
a  third  pair  of  tracks,  and  all  the  trains  upon  any 
pair  of  tracks  would  run  at  the  same  average  speed 
and   stop  practically  at  the  same  places. 

If  these   conditions    could   prevail   and  the   traffic 


were  sufficient  to  warrant  this  investment  in  tracks, 
such  a  service  could  be  operated  more  economically 
and  more  satisfactorily  electrically  than  by  steam. 

Tlie  difficulty  is  that  few  roads  in  existence  have 
sufficient  traffic  to  warrant  such  an  investment  in 
permanent  way,  and  the  result  is  that  all  of  their 
traffic  must  be  handled  over  one  or  two  tracks,  thus 
necessitating  trains  of  all  weight  and  all  speeds  run- 
ning upon  the  same  rails.  This  results  in  a  tend- 
ency to  bunch  the  cars  into  as  few  trains  as  prac- 
ticable, in  order  not  only  to  reduce  the  cost  of  train 
service  to  a  minimum,  but  to  give  the  fast-running 
trains  greater  headway  to  allow  them  to  safely  make 
their  time.  Such  an  arrangement  of  trains  neces- 
sitates the  concentration  of  large  amounts  of  power 
in  single  units,  wdiich  is  leading  away  from  the  ideal 
conditions  for  the  application  of  electricity  to  the 
propulsion  of  trains,  and  it  is  this  element,  com- 
bined with  the  fact  that  the  traffic  on  most  roads  is 
not  great  enough  to  warrant  the  investment  necessary 
in  electrical  machinery  to  produce  and  transmit  the 
power  to  the  distances  necessary  to  keep  a  few  heavj' 
trains  in  motion,  that  makes  the  trunk-line  railway 
problem  so  difficult,  as  it  is  more  economical  to 
propel  these  heavy  trains  by  steam-driven  locomo- 
tives,  which   are   practically   portable  power   houses. 

It  being  admitted  that  electricity  becomes  most 
economical  when  a  sufficient  number  of  trains  are 
available,  and  that  the  steam  locomotive  is  most 
economical  when  the  trains  have  become  few  and 
heavy,  the  problem  then  resolves  itself  into  one  of 
the  density  of  traffic,  and  the  question  then  is: 
Where  is   the  dividing  line? 

It  was  my  intention  to  attempt  such  an  analysis 
of  this  subject  as  to  be  able  to  formulate  some  gen- 
eral law  which  could  be  readily  applied  to  any  given 
case,  and  thus  enable  one  to  decide  when  electrical 
cperation  would  be  more  economical  than  steam 
in  any  concrete  case.  After  carefully  analyzing  the 
subject,  I  have  become  convinced  that  no  general 
law  or  formula  can  be  laid  down  which  will  apply 
to  all  cases,  for  the  reason  that  the  elements  entering 
into  different  cases  vary  so  greatly  that  any  formula 
would  contain  too  many  variables,  dependent  upon 
local  conditions,  to  admit  of  a  general  application. 
I  shall,  therefore,  only  attempt  to  point  out  a  way  in 
which  the  dividing  line  between  steam  and  electricity  . 
can  be  determined  after  the  elements  of  each  case 
are   known. 

It  will  readily  be  seen  that  with  steam-locomotive 
operation  the  fi-xed  charges,  cost  of  fuel  and  engine 
labor  increase  almost  directly  proportional  as  the 
train-miles  increase,  for  in  this  case  an  additional 
locomotive  means  simply  a  given  amount  of  in- 
creased investment,  a  given  amount  of  increased  fuel 
and  labor,  and  thus  total  investment  is  least  when 
the  number  of  locomotives  is  small. 

On  the  other  hand,  with  electricity  it  is  necessary 
to  invest  at  once  a  large  amount  of  capital  in  the 
power  houses  and  transmission  systems,  which 
amount  must  be  great  enough  to  provide  for  handling 
the  maximum  number  of  trains  required  upon  the 
Ime,  and  unless  this  number  of  trains  is  great  enough 
so  that  the  economy  effected  in  the  different  method 
of  producing  and  applying  the  power  is  sufficient 
to  offset  the  increased  fixed  charges,  due  to  the  ad- 
ditional invested  capital,  it  will  not  pay  to  equip  and 
operate  electrically. 

Any  problem,  therefore,  must  be  analyzed  for  the 
relative  cost  in  operation.  In  case  this  does  not 
show  a  saving  the  advisability  of  equipping  electric- 
ally will  depend  entirely  upon  the  probable  increased 
traffic  to  be  derived  from  the  adoption  and  opera- 
tion of  electrically  propelled  trains. 

That  electricity  will  be  generally  used  on  our  main 
railway  terminals  and  ultimately  on  our  main  through 
lines  for  passenger  and  freight  service  I  am  con- 
vinced, but  I  do  not  anticipate  that  it  will  always  be 
adopted  on  the  grounds  of  economy  in  operation: 
neither  do  I  anticipate  that  it  will  come  rapidly  or 
through  the  voluntary  acts  of  the  owners  of  steam 
railroads   except   in   special   instances. 

At  first  the  terminals  will  be  equipped  for  special 
reasons,  due  either  to  voluntary  act  on  the  part  of 
the  terminal  companies  to  effect  economy  in  opera- 
tion or  to  public  pressure  brought  to  bear  upon  the 
owners  through  an  increased  demand  on  the  part  of 
the  public  for  better  service  on  the  grounds  that  the 
use  of  the  steam  locomotive  is  objectionable  in  our 
great  cities. 

Those  roads  which  run  through  populous  coun- 
tries will  either  build  new  roads  or  acquire  for  their 
own  protection  those  electric  railroads  already  built 
and  operating  in'  competition  w'ith  them,  and  utilize 
them  as  feeders  to  their  through-line  steam  trains. 
Thus  the  steam-railroad  companies  w'ill  gradually 
become  interested  in  electric  railwaj^s  and  eventually 
become  practically  the  real  owners  of  them.  With 
these  roads  operating  as  feeders  to  the  main-line 
system  and  w'ith  the  terminals  thus  equipped  and 
the  public  educated  to  the  advantages  of  riding  in 
electrically  equipped  cars  the  next  step  will  logically 
be  the  electrical  equipment  of  the  trunk  lines  be- 
tween the  cities  already  having  electrical  terminals. 

Thus  some  favorably  located  trunk  line  having  a 
sufficient  density  of  population  will  feel  warranted  in 
equipping  electrically,  and  when  this  is  once  done 
the  other  roads  running  between  the  same  competing 
points  must  sooner  or  later  follow  in  order  to  hold 
their  passenger  traffic.  This  may  result  in  tem- 
porarily relegating  some  roads  to  freight  service  so 
long  as  they  operate  exclusively  by  steam,  but  with 
the  increased  demand  on  the  part  of  the  public  for 
belter  and  cleaner  seivice  will  come  a  corresponding 
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increase  in  passenger  revenue  to  the  roads  equipped 
for  handling  it  until  one  road  after  another  finds  it 
advantageous  to  furnish  an  electric  passenger  service. 
\\^ith  the  terminals  and  main  lines  equipped  elec- 
trically  and  the  desire  on  the  part  of  the  public  for 
more  prompt  and  effective  freight  service  resem- 
bling that  which  is  given  by  the  steam  roads  in 
England  and  on  the  Continent,  due  to  the  great 
density  of  population,  there  will  be  developed  a  great 
liigh-class  freight  service  conducted  in  light,  swiftly 
moving  electric  trains  which  can  be  quickly  divided 
and  distributed  over  the  surface  tracks  of  our 
smaller  cities  or  through  underground  systems  simi- 
lar to  that  which  is  now  being  built  in  Chicago. 
Such  a  system  would  soon  prove  indispensable  to 
the  public  and  a  source  of  great  profit  to  the  roads 
as  it  is  now  getting  to  be  to  many  suburban  rail- 
ways. 

This  class  of  freight  service  would  soon  prove  so 
large  a  part  of  the  freight  traffic  of  a  road  that  the 
operation  of  the  through-freight  traffic  by  steam 
locomotives,  thougli  at  present  cheaper,  would  in 
time,  as  the  cost  of  coal  increases,  grow  less,  until 
those  roads  operating  an  electric-passenger  service 
v.'ould  ultimately  use  electricity  e.xclu.sively. 

It  has  not  seemed  advisable  to  me  in  an  address 
of  this  character  to  attempt  to  furnish  detailed  fig- 
ures to  support  my  theories,  for  the  subject  is  of 
such  general  interest  that  many  able  men  are  pre- 
senting papers  upon  it  at  the  International  Electrical 
Congress  now  in  session  here,  in  which  papers  will 
be  found  information  of  much  value  to  those  inter- 
ested, and  from  which  I  believe  the  correctness 
of  some  of  my  assumptions  can  be  proved. 

The  principal  problem  before  the  electric-railway 
engineer  today  is  how  to  make  the  most  effective 
use  of  the  high-pressure  transmission  and  high-ten- 
sion working  conductor  and  maintain  safety  of 
operation.  Experiments  conducted  during  the  last 
year  by  engineers  in  this  country  and  abroad  have 
made  this  problem  simpler  than  it  seemed  before, 
and  today  we  seem  reasonably  certain  of  the  solution. 
Until  recently  the  cost  of  electrically  equipping  a 
trunk  line  under  the  standard  direct-current,  rotary- 
converter  system  has  been  such  as  to  practically 
prohibit  its  adoption,  but  recent  developments  in  the 
single-phase  alternating-current  motor  field  have 
made  it  possible  to  eliminate  a  large  part  of  the 
investment  heretofore  necessary,  and  the  prospects 
for  the  application  of  electricity  to  long-distance 
running  are  better  than  ever  before. 

When  it  is  recalled  that  the  rotary  converter, 
which  was  the  means  of  reducing  the  cost  of  long- 
distance roads,  was  introduced  in  1898,  and  that 
within  six  years  from  the  time  of  its  adoption 
through  the  development  of  the  single-phase,  it  has 
been  practically  rendered  obsolete  for  heavy  railroad 
work,  it  will  be  seen  that  the  dividing  line  between 
the  steam  locomotive  and  the  electrically  propelled 
train  has  moved  several  points  in  fa\'or  of  the  lat- 
ter, due  to  the  reduction  which  can  now  be  made 
in  first  cost  and  the  saving  in  operating  expenses. 

With  the  single-phase  motor  and  the  steam  turbine 
a  reality  and  the  transmission  problem  almost  solved, 
and  with  the  rapid  development  of  the  internal-com- 
bustive  engines  now  taking  place,  are  we,  as  engineers, 
not  warranted  in  believing  that  we  can  so  combine 
them  into  a  system  which  will  ultimately  supplant 
the  steam  locomotive  m  trunk-line,  passenger  and 
freight  service? 

I  do  not  anticipate  that  all  roads  will  soon  adopt 
electricity,  for  the  steam  locomotive  will  hold  its 
field  in  this  country  for  many  years  to  come,  but 
I  do  expect,  judging  somewhat  from  "positive 
knowledge,"  a  remarkable  development  soon  to  be- 
gin in  the  electrical  equipment  of  favorably  located 
steam  roads. 

From  Richmond,  where  the  first  commercial  elec- 
tric road  was  built,  to  the  present  is  but  17  years,  yet 
within  that  time  the  horse  has  been  relegated  to  the 
past  as  a  serious  factor  in  transportation,  the  cable 
has  served  its  usefulness  and  awaits  its  end,  the 
suburban  railway  lias  been  developed  and  is  now 
rapidly  encroaching  upon  the  field  of  the  steam  rail- 
way. With  the  terminals  of  the  two  greatest  roads 
in  the  United  States  now  being  equipped  electrically 
and  with  an  investment  of  something  more  than 
$4,000,000,000  in  electrical  industries  made  within  a 
(luarter  of  a  century,  we  have  reason  to  feel  satisfied 
with  the  past.  With  several  of  the  leading  roads  in 
this  countrj',  of  England,  of  Sweden,  of  Switzer- 
land, of  Italy  and  .\ustralia  equipping  branch  lines 
and  seriously  considering  changing  large  portions  of 
their  present  systems  from  steam  to  electricity,  we, 
as  personal  factors  in  this  great  industrial  advance- 
ment, have  every  reason  to  be  hopeful  for  the  future. 

President  Gray :  I  do  not  think  that  anyone 
could  even  have  wished  to  criticize  in  any  way 
the  address  which  has  been  so  ably  given  by 
our  president,  because  if  any  man,  either  on  this 
side  or  on  the  other  side  of  the  Atlantic  is  pre- 
eminent in  connection  with  tlie  subject  he  has  treated 
I  think  it  is  President  Arnold.  His  name  is  exceed- 
ingly well  known  to  us  on  the  other  side,  and  I 
think  I  am  not  giving  away  any  secret  in  telling 
you  that  the  evidence  of  his  work  which  he  has 
been  tendering  to  us  has  received  a  very  warm  recep- 
tion there  and  the  evidence  is  considered  to  be  the 
best  that  can  be  obtained  in  relation  to  the  matters 
with  which  it  deals.  I  therefore  wish,  in  the  name 
of  the  Institution,  of  Electrical  Engineers  of  Great 
Britain,  to  tender  to  my  colleague,  President  Ar- 
nold, our  very  sincere  thanks  for  his  exceedingly 
able  address;  and   with  your  permission  I  will  ask 


the  senior  past  president  of  the  Institution  of  Elec- 
trical Engineers  of  Great  Britain  to  second  the 
motion — Colonel  Crompton. 

Colonel  Crompton:  It  is  with  the  most  heartfelt 
pleasure  that  I  rise  to  second  the  motion  of  President 
Gray,  that  the  thanks  of  the  American  Institute  of 
Electrical  Engineers  as  well  as  our  own  institution 
of  England  be  given  to  President  Arnold  for  his 
address,  which  I  personally  feel  is  worthy  of  this 
great  occasion — the  meeting  of  the  two  institutions. 
(This  motion  was  carried  with  much  applause.) 

President  Arnold :  I  assure  you,  gentlemen,  that 
your  expression  of  approval  is  very  much  appreciated 
indeed.  We  have  for  our  discussion  this  morning  a 
subject  similar  to  that  which  I  have  treated  in  my 
address ;  in  fact,  the  address  was  written  as  a  sort 
of  introduction  to  the  discussion  on  different  methods 
and  systems  of  using  the  alternating  current  in  elec- 
tric-railway motors.  This  subject  has  received  the 
attention  of  engineers  interested  in  electric  railways 
for  the  last  three  or  four  years.  I  have  the  pleasure 
of  introducing  Dr.  C.  P.  Steinmetz,  past-president 
of  the  .'American  Institute  of  Electrical  Engineers. 

Steinmetz  on  Alternating-current  R->\ii.vvay  Mo- 
tors.     (Abstr.\ct.) 

The  problem  which  we  have  before  us — the  prob- 
lem of  the  direct  application  of  alternating  currents 
to  electric  railways — is  not  a  new  one,  but  it  lias 
become  of  primary  importance  and  interest  in  the 
last  few  years.  The  early  pioneers  in  electric  rail- 
roading, 10  or  15  years  ago,  started  the  development 
of  the  alternating-current  railway  motor,  and  prom- 
inently among  them  I  may  mention  Mr.  Eickemeyer 
and  Mr.  Vandepoele,  who  built  alternating  motors 
for  railway  purposes  and  started  the  investigation 
into  this  field.  However,  very  little  progress  has 
been  made  in  tliis  field  for  many  years  for  a  num- 
ber of  reasons,  one  being  that  in  those  early  days 
the  frequencies  which  were  customary  were  125  to 
130  cycles,  far  higher  than  we  are  familiar  with  now, 
and  the  difficulties  of  the  problem  were  thereby 
increased  so  formidabb'  that  advance  Was  necessarily 
very  slow.  In  addition,  the  very  rapid  development 
of  the  direct-current  railway  motor  fully  occupied 
the  attention  of  all  electrical  engineers,  and  there- 
fore the  less  urgent  field  of  the  alternating-current 
motor  was  necessarily  somewhat  sidetracked.  Fur- 
thermore, the  alternating-current  polyphase  induc- 
tion motor  came  into  the  foreground,  showed  its 
superiority  over  other  tj'pes  of  motors  for  stationary 
work  and  impressed  the  engineers  to  such  an  extent 
that  for  a  long  time  it  overshadowed  the  work  done 
by  the  early  investigators  on  the  variable-speed  al- 
ternating-current motor — that  is  on  motors  with 
series  characteristic  Attempts  then  were  made  to 
introduce  this  very  successful  polyphase  induction 
motor  to  electric-railwa}'  work,  attempts  which  have 
not  been  successful  to  any  great  extent.  In  the 
meantime  in  the  United  States  the  rotary  converter 
was  developed  and  became  a  standard  piece  of  ap- 
paratus familiar  to  everybody — standard  as  much  as 
the  direct-current  generator  and  the  alternating- 
current  generator,  and  experience  with  such  rotary 
converters  showed  that,  for  electric-railway  work, 
for  the  violently  refluctuating  loads  on  the  railway 
system,  the  rotary  converter  is  superior  even  to  the 
direct-current  generator.  Now,  however,  in  the  last 
year  or  two.  with  the  still  further  development  of 
the  electric  railroad,  we  have  approached  and  in 
many  instances  reached  the  limits  of  applicability  of 
this  rotary  converter. 

Personally  I  do  not  believe  that  the  alternating- 
current  motor  will  make  very  serious  inroads  in  the 
field  now  occupied  by  the  direct-current  railway 
motor.  I  do  not  believe  that  the  direct-current  rail- 
way system  will  be  changed  to  au}^  extent  into  the 
alternating-current  railway  system ;  but  what  I  ex- 
pect of  the  alternating-current  railway  motor  is  that 
it  will  find  a  field  of  its  owji,  that  it  will  develop  a 
field;  just  as  when  the  alternating-current  method 
of  distribution  arrived  in  this  country  it  did  not 
displace  the  direct-current  method  of  distribution 
or  occupy  the  centers  of  our  large  cities,  but  it  found 
a  field  of  its  own,  a  field  which  has  gradually  devel- 
oped to  be  possibly  superior  in  importance  to  the 
field  occupied  by  the  direct  current. 

Hence,  to  conclude  these  remarks,  what  I  expect 
of  the  alternating-current  railway  motor  is  that  it 
will  find  and  develop  a  field  of  its  own,  that  field 
wliich  the  direct-current  railway  motor  cannot  reach 
— intcrurban  service,  long-distance  service,  secondary 
railway  service. 

The  polyphase  induction  motor  is  essentially  a 
constant-speed  motor,  with  shunt-motor  character- 
istics, that  is,  it  can  efficiently  operate  over  a  cer- 
tain range  of  speed  only,  cannot  exceed  the  synchron- 
ous speed,  and  when  operating  below  this  speed  it 
operates  less  efficiently;  that  is,  it  merely  wastes 
that  iiart  of  the  power  which  it  could  give  at  higher 
speed  when  operating  at  lower  speed.  The  direct- 
current  series  motor  gives  a  characteristic  like  all 
similar  motors,  that  is  to  say,  that  the  torque  de- 
veloped by  the  motor  decreases  with  increase  of 
speed  and  inversely  with  increasing  load  the  speed 
of  the  motor  will  decrease.  The  maximum  torque 
of  such  a  motor  is  in  starting.  All  commutator  mo- 
tors, alternating  and  direct,  more  or  less  differ  from 
each  other  in  the  rate  at  which  the  torque  varies 
with  the  speed. 

The  alternating-current  commutator  motor  has 
characteristics  very  closely  similar  to  the  direct-cur- 
rent railway  motor,  except  that  possibly  the  variation 
of  torque  with  the  speed  is  less.     That  means,  with 


the  same  decrease  of  speed,  the  torque  does  not 
increase  at  the  same  rate  as  with  the  direct-current 
motor;  but  if  we  assume  again  the  same  free-run- 
ning torque,  and  the  torque  of  acceleration  six 
times  the  free-running  torque,  the  direct-current 
series  motor  will  carry  the  acceleration  torque  up 
to  half  speed ;  the  alternating-current  motor  not 
quite  as  high.  You  get  under  way,  then,  slightly 
slower,  or  to  get  the  same  average  acceleration  you 
have  to  start  with  a  higher  maximum  acceleration. 
Now,  this  is  an  advantage  in  some  cases  in  so  far 
as  you  run  for  a  long  period  of  time  over  wide  range 
of  speed  on  the  "motor  curve;"  that  is,  without  con- 
trolling devices;  that  is,  in  the  most  efficient  man- 
ner possible;  and  thereby  recover  or  gain  a  consid- 
erable part  of  that  power  which  the  alternating- 
current  motor  inherently  loses  by  its  slightly  lower 
efficiency,  due  to  the  alternating  character  of  the 
magnetic  field,  and  losses  or  magnetic  hysteresis  in 
the  motor  field  of  the  alternating-current  motor 
which  do  not  exist  in  the  direct-current  motor.  It 
is  undoubtedly  true  that  alternating-current  motors 
can  be  designed  to  give  identically  the  same  charac- 
teristics as  the  direct-current  series  motor.  How- 
ever, at  present  the  motor  as  it  is  before  us  reaches 
the  "motor  curve"  at  the  same  lower  speed,  there- 
fore with  the  same  maximum  acceleration  gives  a 
lower  average  acceleration  up  to  full  speed,  or  with 
the  same  average  acceleration  requires  slightly  higher  . 
maximum  acceleration. 

In  rapid-transit  service  we  can  well  get  along  with 
a  lesser  torque  of  acceleration,  but  we  must  have 
the  same  surplus  torque  as  on  city-service  work, 
rather  a  greater  surplus  torque,  because,  while  in 
city  service,  where  the  distances  are  relatively  short, 
we  can  count  on  maintaining  fairly  constant  voltage 
in  the  supply  system,  we  cannot  to  the  same  extent 
count  on  this  interurban  and  suburban  service  where 
we  are  far  away  across  the  country.  Hence,  there 
the  motor  must  have  a  greater  surplus  power,  a 
greater  surplus  torque  than  in  the  city,  so  as  to  get 
a  sufficient  margin  to  start  the  train  or  the  car  under 
the  most  severe  conditions  on  an  upgrade  or  an 
overload,  even  if  the  voltage  in  the  system  is  low, 
as  it  should  not  be,  but  very  commonly  is.  Now, 
the  motor  which  is  most  sensitive  to  voltage  variation 
is  the  polyphase  induction  motor.  The  maximum 
torque  which  this  motor  can  give  necessarily  cannot 
much  exceed  the  acceleration  torque  without  ver\- 
viciously  spoiling  the  characteristics  of  the  motor; 
but  the  maximum  torque  varies  with  the  square  of 
that  voltage  and  hence  rapidly  decreases  if  the  volt- 
age of  the  system  is  low.  In  the  motors  with  series 
characteristics,  however,  like  the  single-phase  com- 
mutator motor  and  the  direct-current  series  motor, 
the  maximum-voltage  torque  does  not  depend  on 
the  voltage;  rather,  while  it  may  so  depend — the 
theoretical  maximum  torque  which  you  would  get 
from  the  motor  when  standing  still — the  voltage 
is  so  far  in  excess  of  the  torque  of  self-destruction  in 
most  cases  that  you  cannot  reach  it,  and  do  not  reacli 
it,  and  the  effect  of  variation  in  the  supply  of  voltage 
is  a  variation  in  the  motor  speed ;  that  is,  if  the  volt- 
age is  low  in  your  system,  the  direct-current  motor 
and  the  alternating-current  motor  will  run  at  slower 
speeds,  but  still  be  able  to  give  you  the  same  torque. 
The  polyphase  induction  motor  will  run  at  the  same 
speed,  though  it  will  not  be  able  to  give  you  the 
same  torque,  and  at  a  certain  load  will  fall  down  and 
not  start.  That  means  that  in  designing  a  system  of 
transmission  and  distribution  for  alternating-current 
commutator  motors  or  direct-current  motors  we  are 
able  to  design  the  system  for  the  average  drop  of  volt- 
age in  the  same,  while  in  designing  it  for  induction- 
motor  service  we  have  to  lake  into  consideration  the 
maximum  drop  of  voltage  in  the  system,  which  is' 
very  much  greater  than  the  average. 

For  interurban  and  suburban  service  we  require 
an  excess  overload  in  torque,  but  do  not  require  an 
acceleration  up  to  the  high  speed.  The  alternating- 
current  commutator  motor  appears  to  be  pre-em- 
inently satisfactory  in  this  work  and  is  suited  to  it, 
rmd  there  is  where  I  believe  it  will  come  in. 

In  trunk-line  passenger  service  the  rate  of  accel- 
eration at  present  as  given  by  the  steam  locomotive 
is  ven'  much  less  than  ever3'-day  practice  in  electric- 
■railroad  service,  tliougb  here  we  do  not  need  this 
excess  acceleration  torque  sustained  up  to  high 
speeds.  Here  again,  then,  we  find  a  field  where  we 
may  apply  the  alternating-current  commutator  mo- 
tors and  possibly  the  polyphase  induction  motors.  If 
the  question  of  voltage  supply  did  not  come  in  here 
and  if,  furthermore,  the  limit  in  speed  of  the  induc- 
tion motor  was  not  so  objectionable  in  passenger 
trunk  service,  where,  more  than  anywhere  else,  we 
desire  to  get  the  full  benefit  of  our  track  by  run- 
ning at  the  highest  safe  speeds  wherever  the  track 
is  level,  the  induction  motor  would  be  favorable. 

In  trunk-line  freight  service  the  same  considera- 
tions come  in,  except  there  the  speeds  are  relatively 
low,  the  train-weights  enormous,  and  it  is  more  than 
anywhere  essential  to  have  a  very  large  surplus 
torque  available  to  get  under  way  or  to  hold  the 
train  on  an  up-grade.  You  must,  therefore,  in  this 
class  of  service,  just  as  in  suburban  and  interurban 
service,  have  a  motor  running  efficiently  at  light  load, 
but  being  able  to  give  very  high  torque,  although  it 
does  not  need  to  carry  this  torque  up  to  high  speeds. 
On  the  contrary,  it  is  not  desirable  in  freight  service 
that  the  motor  should  sustain  a  high  torque  up  to 
high  speeds,  because  that  would  mean  the  consump- 
tion of  very  large  power. 

The  steam  locomotive  is  a  unit  of  very  high  effi- 
ciency,  but  a   very   large   unit.     Therefore,   for  effi- 
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dent  operation  it  requires  the  massing  of  traffic 
in  heavy  trains,  and  therefore  results  in  less  frequent 
(rains,  but  large  trains,  and  has  practically  rear- 
ranged and  reorganized  the  whole  system  of  locomo- 
tion by  collecting  it  into  a  small  number  of  very 
large  units.  That  is  not  the  most  efficient  manner  of 
c.perating  electrically  propelled  vehicles.  Further- 
more, you  have  to  consider  that  every  city  and 
almost  every  village  has  a  direct-current  railway 
system.  Now,  the  places  where  the  electric-railway 
motor  and  electric  propulsion  have  gained  and  are 
gaining  on  the  steam  locomotive  is  in  the  point  of  fre- 
quency of  headway  and  terminal  stations.  The  elec- 
tric railway  picks  up  its  passengers  anj'where  in 
the  city  and  deposits  them  anywhere  in  the  citj',  and 
it  does  not  require  them  to  consult  time  tables ;  on 
tlie  other  hand,  the  steam  locomotive  requires  you 
to  go  to  a  depot  and  consult  a  time  table.  As  soon 
as  the  electric  railroad  gives  up  this  advantage  which 
I  have  just  mentioned  I  believe  one  of  the  main  ad- 
vantages of  the  electric  railroad  over  the  steam  rail- 
road will  be  lost,  and  in  electrifying  the  steam  rail- 
road this  is  the  thing  which  has  to  be  kept  in  view. 
This  means  that  whatever  type  of  motor  may  be 
adopted  in  interurban  or  suburban  service,  or  long- 
distance service,  it  must  be  able  to  carry  the  passen- 
gers through  the  cities  over  existing  railways. 

The  existing  railways  are  direct-current  railways, 
and  I  believe  will  remain  so.  That  means  that  the 
long-distance  motors,  at  least  the  suburban  and  inter- 
urban motor,  must  be  able  to  run  over  the  direct-cur- 
rent system.  Hence,  there  must  be  a  direct-current 
motor,  or  a  type  of  alternating-current  motor  equally 
applicable  and  capable  of  operation  on  the  soo-volt 
direct-current  system. 

The  enormous  investment  in  electric-railway  sys- 
tems existing  at  present  has  all  gone  in  on  the  large 
systems,  on  25-cycIe  polyphase.  That  means  that 
we  shall  have  to  continue  to  operate  at  25  cycles. 
It  may  be  preferable,  possibly,  to  run  at  lower  fre- 
quencies, or  it  may  be  preferable  to  run  at  higher 
frequencies  in  this  instance  or  that  instance,  but 
regardless  of  w'hether  it  is  preferable  or  not,  if  it 
can  be  done  on  25  cycles,  it  will  have  to  be  done  on 
25  cycles,  and  if  it  has  to  be  done  on  other  fre- 
quencies it  win  be  a  very  severe  handicap  to  the  new 
system.  I  am  glad  to  say  that  there  is  no  doubt 
that  25  cycles  is  the  frequency  best  suited  to  the 
alternating-current    single-phase    railway    motor. 

Prof.  John  Perry's  Remarks. 

Everything  seems  to  depend,  to  a  very  great  ex- 
tent, as  to  what  is  to  occur  in  connection  with  the 
electrification  of  steam  railroads  in  the  next  10  years 
on  the  success  of  the  single-phase  alternating-current 
motor.  I  had  heard  a  great  deal  about  it  before 
leaving  the  other  side,  and  it  is  one  of  the  things 
that  I  promised  myself  to  learn  something  about 
during  my  visit  here.  I  have  not  yet  been  able  to 
do  much  in  the  way  of  getting  accurate  knowledge  on 
the  subject.  I  have  been  on  a  tramcar  at  Schenec- 
tady, the  motor  of  which,  I  was  informed,  was 
driven  by  direct  current  and  the  car  ran  well;  and 
then  I  would  get  •  on  another  car,  and  I  was  told 
that  the  motor  was  driven  by  alternating  current 
and  it  seemed  to  run  just  as  well,  so  that  I  was  not 
able  to  acquire  any  knowledge.  I  had  no  means 
of  experimenting  or  ascertaining  what  the  efficiency 
of  the  various  arrangements  were.  Some  10  or  12 
years  ago  I  was  tremendously  interested  in  the  sin- 
gle-phase alternating-current  motor,  perhaps  for  a 
selfish  interest,  as  I  had  invented  a  system  of  traction 
which  required  the  use  of  that  system.  I  suppose 
we  are  all  tremendously  interested  in  this  thing  and 
are  all  anxious  to  learn  what  we  can  about  the  alter- 
nating-current motor.  I  can  only  say  that  I  should 
like  To  hear  the  discussion  of  this  subject  proceed 
further  before  I  shall  feel  able  to  take  any  part  in  it. 

B.  G.  L.\mme'3  Address.    (Aestrjvct.) 

The  companj'  which  I  represent  took  up  this 
[polyphase  railway]  question  in  an  active  way  about 
1S95,  and  built  two  motors  of  75  horsepower  for  trac- 
tion W'Ork.  These  motors  were  equipped  with  col- 
lector rings  and  rheostatic  control,  and  tests  were 
made  in  regard  to  performance,  both  rheostatic  con- 
trol and  with  the  now  well-known  tandem  control,  in 
which  the  secondary-w'ound  motor  is  connected  to  tiie 
primary  of  the  other  for  half-speed  conditions.  Even 
under  this  condition  it  was  found  that  the  motor 
would  not  compare  favorably  with  the  direct-current 
motor,  or  with  the  direct-current  motor  and  the 
rotary-converter  system,  and  this  work  was  aban- 
doned. It  was  recognized  that  the  motor  did  not 
possess  the  proper  series  characteristics  which  the 
development  had  shown  as  so  necessary  for  railway 
work. 

In  1S92  the  question  of  the  use  of  the  commutator 
t>^pe  of  motor  for  railway  work  w-as  taken  up.  Two 
motors  were  designed  and  built,  of  nominally  10 
horsepower.  These  were  built  for  2,000  alternations 
per  minute,  1673  cycles  per  second.  They  were  put 
on  a  car  and  were  operated  for  a  while,  but  the  sys- 
tem was  not  a  success.  In  the  first  place  the  volt- 
age used  was  rather  low,  4C0  volts,  as  compared  with 
550  in  the  direct-current  motor.  As  it  was  consid- 
ered that  550  volts  in  the  direct-current  motor  was 
as  high  as  w-e  were  allowed  to  go ;  we  thought  that 
400  volts  alternating  would  be  the  limit.  The  mo- 
tors were  put  on  a  track  with  iron  rails,  practically 
no  bonding.  The  track  drops  were  excessive  and 
the  voltage  fluctuations  very  great.  The  generator 
used  was  entirely  too  small  for  this  work,  and^  it 
was  not  adapted  to  handle  the  inductive  loads  which 
were  found  with  alternating  motors.    We  ran  a  series 


of  tests  and  finally  decided  that  the  motor  could 
not  compete  with  the  direct-current  system,  as  it 
was  not  laid  out  for  suburban  work,  but  for  city 
work.  It  was  also  considered  at  the  time  that  such 
a  type  of  motor  would  probably  furnish  the  solution 
of  the  heavy-railroad  problem,  but  there  was  no  such 
heavy-railroad  problem  at  that  time,  so  that  the  work 
was  dropped  for  a  while;  but  in  1S97  the  question 
of  the  use  of  the  commutator  type  of  motor  was 
again  taken  up  on  a  somewhat  larger  scale.  Motors 
of  50  horsepower  w^ere  built  for  variable-speed  work 
and  given  a  long  series  of  tests.  Then  after  a  lot 
of  experience  had  been  obtained  the  work  was  gradu- 
ally carried  to  the  larger  sizes. 

In  1900  and  1901,  when  the  question  of  the  poly- 
phase traction  in  Europe  w'as  so  extensively  adver- 
tised, it  became  evident  that  people  were  looking 
around  for  an  alternating-current  system.  At  that 
time  it  was  decided  that  it  would  be  well  to  go  into 
the  large  motors  of  the  commutator  type,  and  two 
motors  of  100  horsepower  were  designed  and  built. 
The  frequency  adopted  was  2,000  alternations  per 
minute,  or  16%  cycles  per  second.  That  was  pri- 
marily adopted  on  account  of  some  steam-engine 
conditions.  It  was  recognized  that  an  even  frequency 
of  16  or  iS  would  have  been  practically  as  good. 

In  the  earlier  work,  with  the  lo-horsepower  motors 
at  the  low  frequency,  it  was  recognized  that  it  would 
be  absurd  to  put  such  a  system  on  the  market,  as  even 
25  cycles  had  not  been  adopted  at  the  time.  The 
frequencies  in  common  use  were  50  or  60  and  a  drop 
to  16  cycles  was  considered  primitive.  In  the  later 
work,  as  25  cycles  had  come  into  general  use,  and 
15  or  20  cycles  had  been  talked  about  and  proposed 
by  certain  companies,  ,it  was  .  considered  that  fre- 
quencies like  that  would  be  the  most  suitable  for 
railway  work  and  should  be  adopted.  The  motors 
were  built  for  this  frequency.  The  results  were  so 
satisfactory  with  these  large  motors  that  a  contract 
was  taken  for  a  rather  large  road  and  the  apparatus 
prepared.  Knowing  that  news  of  this  would  soon 
be  abroad  it  was  decided  that  the  matter  should  be 
brought  before  the  American  Institute  of  Electrical 
Engineers,  and  a  paper  was  presented  on  Sep- 
tember 26th,  two  years  ago,  which  I  believe  was 
the  first  announcement  of  the  application  of  the 
single-phase  alternating  current  to  railway  motors. 
There  was  considerable  discussion — but  mostly  criti- 
cism— at  that  time;  and  it  was  considered  that  the 
weak  point  of  the  whole  thing  was  the  commutation. 
I  believe  at  the  present  time  that  is  not  considered  as 
a  serious  point. 

Previous  to  building  the  lOO-horsepower  motors 
we  had  made  a  long  series  of  tests.  We  had  run 
40-horsepower  motors  at  practically  a  full  load  on 
a  6o-cycle  system  for  nine  months,  day  and  night, 
and  had  gotten  some  experience  with  the  commu- 
tator. At  the  end  of  the  nine  months  the  commutator 
was  in  practically  as  good  condition  as  in  the  be- 
ginning, showing  that  the  commutator  on  such  ma- 
chines could  be  made  to  have  a  long  life.  The  nine 
months  of  operation  under  the  condition  of  steady 
service  probably  equaled  two  or  three  years  of 
•traction  service ;  however,  we  were  satisfied  several 
years  ago  that  there  was  no  difficulty  on  that  point. 
The  conditions  on  the  60-cycle  machines  were  much 
worse  than  on  the  lower  frequency,  but  the  com- 
mutator stood  up  so  well  that  we  decided  definitely 
that  that  part  of  the  trouble  was  out  of  the  way. 

The  reasons  which  led  to  the  adoption  of  the  sin- 
,gle-phase  motor  was  stated  in  that  paper;  the  princi- 
pal reasons  being  that  but  one  trolley  wire  would 
be  required  and  that  the  motors  had  the  series  char- 
acteristics. It  was  considered  that  no  motor,  except 
a  motor  of  the  commutator  type,  would  give  suitable 
characteristics  for  this  service,  and  it  was  stated  that 
there  were  several  types  of  motors  having  commu- 
tators which  had  the  proper  characteristics.  They 
all  may  be  classed  as  series  motors,  but  some  of 
these  motors  are  combined  with  transformers  and 
may  be  considered  as  transformer-series  motors,  or, 
as  they  are  called  by  another  name,  repulsion  motors, 
and  others  are  pure  series  motors.  The  pure  series 
motor  is  one  which  can  operate  on  direct  current  as 
well  as  alternating  current.  The  repulsion  motor 
can  be  modified  to  do  so,  but  as  ordinarily  arranged 
is  not  as  well  adapted  as  the  other  type.  This  is 
one  of  the  reasons  which  led  us  toward  the  adoption 
of  the  pure  series — the  fact  that  the  motor  was  pri- 
marily a  direct-current  motor  of  a  first-class  design. 
It  was  recognized  in  the  first  undertaking  of  this 
system  that  the  motor  would  probably  be  required  to 
operate  on  direct  current  at  times.  As  the  theory 
and  experience  indicated  that  such  motors  would 
probably  be  wound  for  200  or  250  volts,  it  was  recog- 
nized that  the  motors  would  probably  be  operated 
in  series  for  direct  current,  and  either  in  series  or 
in  parallel  for  alternating  current,  depending  on  the 
arrangement.  The  arrangement  for  the  operation  of 
direct  current  was  considered  rather  complicated, 
due  to  the  fact  that  it  is  necessary  to  switch  from  one 
system  to  the  other  in  passing  from  the  alternating 
to  the  direct  current.  We  did  not  consider  that  the 
electrical  public  would  consent  to  such  a  combination, 
but  since  that  time  we  have  found  that  it  does  not 
object  to  the  increased  complication. 

In  the  heavy-railroad  problem  it  has  been  consid- 
ered that  the  direct-current  motor  is  not  entirely 
suitable,  as  usually  but  two  speeds  can  be  obtained, 
and  four  speeds  can  be  obtained  with  four  motors 
by  increasing  the  commutation.  With  the  alternat- 
ing-current motor  of  the  commutator  type  for  loco- 
motive work  any  speed  can  be  obtained,  because  any 
voltage  can  be  applied  to  the  terminals  of  the  motor. 
As  soon  as  the  alternating  current  is  fed  to  the  mo- 


tors we  at  once  have  a  method  of  transformation. 
As  on  locomotives  for  large  current  the  difficulty 
of  handling  the  current  is  considered  a  very  prom- 
inent one,  it  was  considered  that  some  form  of  po- 
tential control  \youId  probably  be  the  best  one,  and 
as  the  system  is  a  compromise  and  adaptation  to 
existing  conditions,  it  was  decided,  as  far  as  possi- 
ble, to  avoid  complication  in  the  application  of  the 
system,  so  that  the  first  equipments  advocated  used 
potential  control  entirely,  and  many  of  the  later 
equipments  also  used  the  same.  One  form  of  poten- 
tial control  permissible  is  what  is  called  the  induction 
regulator.  This  regulator  varies  the  voltage  without 
opening  the  circuit.  The  relation  of  the  primary 
and  secondary  windings  with  respect  to  each  other 
is  varied.-  This  gives  a  means  of  varying  the  volt- 
age to  the  motors  and  varying  the  speed  of  very 
heavy  motors  with  practically  no  tendency  to  spark- 
ing. The  only  time  the  circuit  is  opened  is  at  the 
end  of  the  operation  cutting  it  off.  Therefore  it 
was  considered  as  a  solution  of  the  general-railway 
problem. 

The  single-phase  motor  is  the  one  thing  presented 
at  the  present  time  as  the  solution  of  the  problem. 
It  has  all  the  advantages  of  the  direct-current  motor 
in  the  variable  speeds;  it  has  the  advantage  of  the 
alternating-current  system  in  the  use  of  any  volt- 
age desired,  and  the  variable  voltage  applied  to  the 
motor,  and  thus  adjustable  speed,  and  it  also  has 
the  advantage  of  control  that  can  be  obtained  with- 
out sparking. 

In  the  adaptation  of  the  alternating-current  motor 
to  direct-current  service  it  is  found  that  two  mo- 
tors can  primarily  be  connected  in  series  for  500 
volts;  also  in  operating  on  alternating  current  the 
motors  can  be  connected  in  series,  if  desired,  or  in 
parallel. 

In  the  Baltimore-Annapolis  project,  a  description 
of  which  was  given  in  the  American  Institute  paper 
read  two  years  ago,  we  had  balancing  transformers 
connected  across  the  two  motors  in  series.  The  bal- 
ancing transformer  was  across  the  outside  terminals 
and  a  tap  from  the  middle  of  the  transformer  was 
connected  between  the  two  motors.  In  this  way 
eqtial  voltage  was  supplied  to  the  two  motors  in 
series  and  the  danger  of  a  runaway  was  thus  avoided. 
It  is  not  yet  determined  how  important  this  is,  but  I 
believe  that  something  like  this  would  be  found 
advisable  for  the  operation  of  motors  in  series,  espe- 
cially where  we  have  high-power  motors  on  medium- 
weight  cars  for  high-speed  service. 

In  the  application  of  the  motor  to  alternating  and 
direct  current  we  have  found  some  special  conditions 
which  affect  the  arrangement  of  control.  Take,  for 
instance,  a  large  road  being  installed  between  Cin- 
cinnati and  Indianapolis,  where  it  is  intended  to  run 
on  direct  current  at  the  terminals  and  alternating 
current  on  the  rest  of  the  line.  The  speed  on  the 
alternating-current  part  of  the  line  is  so  great,  the 
normal  speed,  that  it  would  be  prohibited  in  the 
towns;  and  it  was  found  to  get  the  speed  down  to 
the  desired  rate  in  the  city  service  on  the  direct-cur- 
rent portion  of  the  road  it  is  necessary  to  connect 
the  four  motors  permanently  in  series,  and  any  series 
parallel  arrangement  can  be  used.  Pure  rheostatic 
control  is  necessary  in  the  citj-.  On  the  suburban 
part,  as  series  parallel  could  not  be  used,  a  switch 
was  used  in  order  to  throw  the  current  from  direct 
to  alternating,  simply  throwing  the  four  motors  in 
parallel,  and  taps  are  used  on  the  lower  transform- 
ers to  get  the  number  of  voltages  on  the  alternating. 
In  that  way  we  get  the  effect  of  series-parallel  con- 
trol, and  even  better  by  having  more  than  two  steps. 
On  a  long  line  it  is  possibly  not  of  advantage  to  have 
so  many  steps,  but  as  a  rule  the  more  steps  you  get 
the  easier  it  is  on  the  controlling  apparatus  and  the 
more  running  speed  you  have. 

I  will  say  something  of  tlie  application  of  the 
system  to  locomotives.  On  the  steam  roads,  where 
the  systems  are  not  tied  up,  it  is  probable  that  in  time 
the  railroads  will  adopt  their  own  voltages,  possibly 
their  own  frequency.  This  may  not  be  25  cycles,  but 
may  be  somewhat  lower.  I  believe  this  may  be  a 
controlling  factor  in  the  change  from  direct  to  alter- 
nating current  in  city  service.  If  the  large  railroads, 
with  their  large  power  plants,  adopt  alternating-cur- 
rent motors  throughout,  then  the  towns  lying  along 
the  roads  will  in  time  probably  adopt  the  same  power 
system.  The  large  cities  will  probably  adopt  the  same 
system.  At  the  present  time  the  railroads,  as  far  as 
they  have  gone,  have  adopted  direct  current  because 
the  cities  through  which  they  pass  or  the  terminals 
they  are  in  are  using  direct  current.  When  the  rail- 
roads take  the  big  end  of  the  project,  then  the  cities 
will  probably  adopt  what  the  railroads  are  using.  That 
is  when  the  direct  current  will  be  superseded  by 
the  alternating  in  the  cities. 

Dr.  C.  V.  Drysdale's  Speech.    (Abstr.\ct.) 

At  this  late  hour  in  the  discussion  I  do  not  pro- 
pose to  take  up  j'our  time  very  much,  especially  as 
I  am  afraid  that  very  few  of  us  over  in  England 
have  had  much  experience  on  this  important  subiect. 
I  should  like,  in  the  first  place,  to  take  this  oppor- 
tunity of  congratulating  you  on  this  side  of  the  water 
on  having  carried  this  important  problem  to  such 
an  extremely  successful  issue  as  has  been  recently 
shown  in  Balston  and  in  other  places.  I  think  this 
subject  has  been  worked  on  in  several  places,  j'et  to 
America  belongs  the  honor  of  having  constructed 
the  first  line  of  any  considerable  length  working 
on  the  single-phase  system.  We  must  still  further 
admire  the  way  in  which  it  has  been  done  when  we 
remember  that  the  result  has  been  achieved  by  getting 
over  the  great  difficulties  that  stood  in  the  way  of 
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the  series  motor,  and  that  in  so  doing  it  has  been 
found  practicable  to  use  the  same  motive  plants  on 
direct  and  alternating-current  lines. 

There  is  one  thing  that  does  not  seem  always  to 
be  kept  in  view  in  traction  matters  in  the  starting  of 
the  cars,  and  that  is  the  verj-  simple  matter  tliat  in 
the  starting  of  the  car  you  do  not  require  power— 
you  require  force;  if  you  wish  to  get  anything  into 
motion,  what  you  require  in  the  first  instance  is 
purely  force,  and  until  the  body  moves  it  does  not 
require  power  at  all.  One  of  the  great  disadvantages 
which  the  steam  engine  has  over  any  electrical  system 
up  to  the  present  time  is  the  fact  that  when  you  first 
turn  the  steam  into  the  locomotive  you  get  the 
pressure  on  the  back  of  the  cylinder  and  get  the  start- 
ing force  without  taking  any  power  from  the  steam. 
If  it  were  not  for  the  other  disadvantages  of  the 
locomotive  there  is  no  question  that  one  point  would 
give  it  a  strong  pull  over  anything  we  have  electrical, 
because  if  we  turn  to  the  ordinary  direct-current 
motor  we  find  that  we  have  to  use  half,  or  with  one 
motor,  the  whole,  of  the  full-load  power  merely  to 
secure  a  starting  torque.  This  has  several  objections. 
Not  only  is  this  uneconomical  and  wasteful  of  power, 
but  it  throws  a  sudden  strain  on  the  general  plant, 
and  furthermore  has  to  be  wasted  in  resistances,  and 
these  resistances  sometimes  attain  a  considerable  mag- 
nilude.  With  alternating-current  motors  these  mat- 
ters are  worse,  as  we  have  in  addition  low-power 
factors  and  consequently  difficulties  in  regulation. 

The  time  is  too  short  to  refer  to  many  other  s>3- 
tems,  but  I  will  mention  one — that  known  as  the 
Ward  Leonard  system — which  at  first  sight  appears  to 
be  an  unworkable  one.  In  the  Ward  Leonard  sys- 
tem, as  I  understand  it,  the  system  is  to  use  a  sin- 
gle-phase motor  coupled  to  a  direct-current  gener- 
ator, which  runs  direct  current  on  the  locomotive  or 
cars :  and,  of  course,  the  indirectness  of  the  method 
seems  to  put  it  at  fault,  but  on  the  Continent  that 
method  has  been  developed  with  considerable  hope 
of  success ;  in  fact,  with  considerable  practical  suc- 
cess, and  it  has  tliis  great  advantage  that  by  the 
use  of  this  arrangement  yoti  can  start,  get  your 
starting  effort,  with  very  small  power  taken  from 
your  station.  In  the  other  system — it  is  too  well 
known  for  me  to  describe  it  here — you  have  your 
single-phase  motor  continuously  running,  and  you 
can  do  the  whole  of  the  regulation  of  your  speed, 
etc.,  by  merely  regulating  the  excitation  of  the  gener- 
ator. The  result  is  that  it  is  possible  to  get  the 
full  starting  effort  with  only  something  like  one-third 
or  one-quarter  of  the  full-load  current  on  the  motors. 
That  is  so  important  a  matter,  especially  in  view  of 
the  huge  strains  liable  to  be  thrown  on  the  plant 
in  the  large  schemes  which  we  are  hoping  to  see 
realized  in  the  future  that  I  think  we  should  give 
that  method  the  consideration  which  it  deserves, 
although  it  at  first  sight  appears  to  be  roundabout. 
In  addition  to  that  we  have  the  magnificent  system 
invented  by  your  president,  Mr.  Arnold,  and  I  hope 
we  shall  hear  more  of  that  in  the  future. 

A  Question  of  Priority. 

President  Arnold :  I  will  correct  one  statement  by 
Mr.  Lamme  which  rather  puts  me  on  the  defensive. 
I  understood  him  to  state  that  his  announcement  of 
the  single-phase  motor  made  in  September,  1902,  was 
the  first  announcement.  ..  I  beg  to  state  that  in  the 
month  of  June  preceding  I  read  a  paper  on  a  single- 
phase  motor,  which  was  built  at  that  time  and  which 
I  have  since  put  in  operation. 

Mr.  .-\rnold  [a  few  minutes  later]  :  It  occurs  to  me 
that  I  may  not  have  put  my  explanation  in  regard 
to  Mr.  Lanmic's  statement  in  just  the  way  it  should 
be  put.  I  think  what  he  meant  was  that  his  an- 
nouncement was  the  first  of  a  purely  single-phase 
conmuitator-motor  system.  I  think  with  this  correc- 
tion he  will  accept  my  statement.  I  think  my  work 
was  first,  but  he  got  in  with  his  announcement  in 
September  regarding  the  single-phase  commutator 
motor. 

LiEfT.  Spr.\gue's  Juvenile  Analogy. 

Frank  J.  Sprague :  The  alternating-current  motor 
is  like  a  somewhat  brilliant  boy,  who,  being  exposed 
to  various  diseases,  has  contracted  a  number  of  them. 
He  has  had  a  moderate  experience  in  mumps,  the 
measles,  and  a  touch  of  typhoid  fever,  and  the  vari- 
ous doctors — and  there  arc  some  most  able  ones 
here  and  elsewhere — have  administered,  sometimes  in 
homeopathic,  but  oftentimes  in  allopathic  doses,  large 
measures  of  quinine.  Whether,  as  the  child  grows — 
and  we  are  all  hopeful  of  that  child — and  he  is  sub- 
jected to  the  various  climatic  conditions  of  conmier- 
cial  introfluction  and  use,  those  undercurrents  of  dis- 
ease common  to  all  fevers  will  recur,  or  whether  the 
child  will  r)ut]ive  them  and  become  strong  and  ro- 
bust is  a  matter  which  must  be  left  to  your  own 
belief. 

Our  worthy  president  is  very  hopeful,  and  so  am  I, 
that  electricity  will  be  used  on  trunk  lines;  but  the 
reasons  which  will  dictate  the  adoption  of  electricity 
on  trunk  lines — what  are  they?  Will  it  be  because 
economical  service  cannot  be  gotten  by  steam?  No. 
Will  it  be  because  there  cannot  be  obtained  today  an 
efficient  service  by  steam?  .Xgain  no.  Will  it  be 
because  of  esthetic  reasons?  Distinctly  not.  The 
adoption  of  electricity  on  any  trunk-line  service  will 
be  determined  by  the  hard  and  fast  rule  of  financial 
necessity.  It  will  not  be  because  we  engineers  urge 
it.  It  will  bo  because  the  liien  who  raise  the  money 
and  run  the  road  and  have  to  divide  dividends  finil 
that  is  the  only  way  to  do  it.  and  the  reasons  which 
v.'ilj  apply  to  one  road  are  not  those  which  will  apply 
to  another.    It  is  my  belief  that  some  of  the  largest 


expenditures,  and  those  most  fruitful  of  return  to 
those  who  own  the  steam  railroads  of  the  country 
today,  will  be  in  the  purchase  and  control  of  the 
competing  electric  railwaj's  which,  having  in  the  past 
acquired  franchises  of  undoubted  value,  have  built  up 
a  business  which  they  can  hold  and  which  will  in- 
crease, and  many  a  steam  railway  will  be  better  off 
financially  and  bring  bigger  returns  if  it  gathers  in 
these  franchises  and  systems  and  takes  to  its  lines  an 
advantage  it  will  be  difficult  to  duplicate  in  the 
future.  I  think  I  will  not  discuss  the  alternating  and 
direct-current  motor.  I  know  there  are  one  or  two 
gentlemen  back  of  me  who  feared  that  I  would  make 
some  break  on  the  subject,  so  I  will  close  my  re- 
marks. 

Elihu  Thomson  Gives  Historical  Data. 

Many  of  you  will  recall,  no  doubt,  that  at  one  time 
the  electrical  profession  might  have  been  said  to 
have  been  divided  into  two  camps — the  alternating- 
current  camp  and  the  direct-current  camp.  Those 
who  have  visited  the  power  stations  on  the  circular 
tour  have  noticed  that  the  direct-current  men  have 
called  in  the  alternating-current  to  help  them  out. 
and  combine,  therefore,  the  virtues  of  the  alternating 
current  with  the  virtues  of  the  direct  current. 

I  was  connected  in  the  early  days,  and  am  still  con- 
nected, with  an  organization  which  had  not  many 
prejudices  of  one  kind  and  another.  In  18S6  we  put 
out  our  original  alternating-current  apparatus,  and 
finding  that  the  necessity  might  perhaps  arise  for 
motors  on  the  system,  it  was  at  that  time  I  under- 
took to  get  a  motor  for  that  system,  a  self-starting 
alternating-current  motor,  and  the  first  motor  of  the 
repulsion  type  was  made  in  1S86  and  finished  in  the 
fall  of  that  year.  It  was  a  little  affair  and  was  found 
not  to  operate  very  well  on  the  higher  cycles,  but 
by  connecting  a  machine  which  I  was  using  for 
electric  welding,  giving  30  cycles,  I  found  it  oper- 
ated very  well  and  satisfied  me  as  to  the  general 
features  of  the  machine.  The  Paris  Exposition  of 
1889  had  a  couple  of  examples  of  machines  on  a  little 
different  basis.  It  was  a  machine  which  was  started 
as  a  series  alternating-current  motor,  and  as  soon  as 
it  reached  a  certain  speed  the  commutator  was  short- 
circuited  and  it  became  an  induction  motor. 

I  am  a  strong  believer  in  the  field  being  open  for 
such  work.  I  believe  that  not  only  will  the  direct- 
current  motor  maintain  its  place,  but  that  certain 
lines  of  service  wdiich  the  direct-current  motor  can- 
not easily  take  will  be  taken  by  the  alternating-cur- 
rent motor  for  railway  service,  without  question,  and 
the  exhibition  of  a  system  which  you  will  be  able  to 
see,  of  a  system  which  adapts  itself  to  the  use  of 
both  currents,  is  certainly  a  very  instructive  one. 


Six  papers  that  were  printed  and  ready  for  dis- 
tribution were  read  by  title,  as  follows:  "Radioactiv- 
ity of  Mineral  Oils  and  Natural  Gases,"  by  Prof. 
J.C.  McLennan  of  Toronto  University;  "The  Elec- 
trical Conductivity  of  Gases,"  by  Prof.  Percival  Lewis 
of  the  L'niversity  of  California;  "Magnetic  Effect  of 
Moving  Charges,"  by  Dr.  Harold  Pender;  "Electro- 
striction,"  by  Prof.  L.  T.  More  of  the  University 
of  Cincinnati ;  "Magnetostriction,"  by  Prof.  H.  Na- 
gaoka  of  the  Iinperial  University  of  Tokio,  Japan, 
and  "Natural  Radioactivity  of  the  Atmosphere  and 
the  Earth,"  by  J.  Elster  and  H.  Geitel. 


Section  A.— General  Theory. 

In  last  week's  issue  of  the  Western  Electrician 
the  sessions  of  Section  A  of  the  Congress  on  Monday 
and  Tuesday,  September  12th  and  13th,  were  reported, 
the  former  briefly  and  the  latter  with  considerable 
fullness.  On  Wednesday  there  was  no  session,  and 
brief  accounts  of  the  proceedings  of  Thursday  and , 
Friday  are  given  herewith. 

This  section  w-as  graced  on  Thursday  by  the  pres- 
ence of  that  distinguished  scientist.  Dr.  S.  A.  Arrhen- 
ius  of  StockholiTi,  who,  as  honorary  chairman,  pre- 
sided. The  paper  of  Prof.  C.  D.  Child  of  Colgate 
University  on  "The  Electric  Arc"  was  the  first  pre- 
sented. It  related  to  the  ionic  theory  of  the  arc 
and  was  discussed  by  Prof.  Howard  T.  Barnes  of 
McGill  University,  Montreal,  the  secretary'  of  the 
section,  and  Mr.  P.  H.  Thomas  of  New  York  city. 
The  next  paper  was  that  of  Dr.  E.  B.  Rosa  atid  Mr. 
F.  W.  Grover  on  "Absolute  Measurement  of  Induct- 
ance." Dr.  Rosa  presented  this  paper  with  the  aid 
of  chart  tables,  and  Dr.  Drysdale  of  England  opened 
the  discussion. 

In  the  absence  of  its  well-known  author.  Prof.  E. 
Rutherford  of  McGill  University,  who  is  perhaps 
equally  well  known,  read  the  paper  of  J.  J.  Thomson, 
professor  of  experimental  physics  at  Cambridge  Uni- 
versity, England,  on  "The  Relation  Between  Mass  and 
Weight  for  Radium."  The  following  are  the  con- 
cluding paragraphs  of  this  scholarly  contribution  : 

"These  results  show  that,  at  any  rate  to  an  ap- 
proximation of  one  in  some  thousands,  the  ratio  of 
mass  to  w-eight  for  radium  has  its  normal  value. 
Hence  we  conclude  that  if  the  view  of  the  structure 
of  the  atom  given  at  the  beginning  of  the  paper  is 
true,  cither  the  ratio  of  mass  to  weight  must  remain 
constant,  even  when  the  mass,  owing  to  the  great 
velocity  of  the  particles,  is  variable  or,  what  seems  a 
priori  more  probable,  that  the  number  of  corpuscles 
W'hich  possess  a  velocity  approaching  that  of  the  0 
rays  is  an  exceedingly  small  fraction  of  the  whole 
number  of  corpuscles. 

"It  should,  however,  be  remembered  that  the  effect 
of  velocity  on  the  mass  of  a  corpuscle  is  influenced  by 
the  pressure  of  other  corpuscles  in  its  neighborhood. 
Thus,  for  example,  if  we  have  a  number  of  corpuscles 
placed  at  equal  intervals  along  the  circumference  of  a 
circle,  the  corpuscles  all  rotating  arund  the  center 
of  the  circle,  the  effect  of  velocity  on  the  mass  of 
each  corpuscle  vvill  be  less  than  the  eft'ect  on  the  mass 
of  an  isolated  corpuscle. 

"If  the  corpuscles  followed  one  another  so  closely 
around  the  circle  that  the  electrical  field  was  the 
same  as  that  of  a  uniformly  electrified  ring,  the  mass 
of  the  corpuscles  would  be  entirely  unaffected  by 
their  velocity;  for  this  to  be  the  case,  however,  the 
distance  between  the  neighboring  corpuscles  would 
have  to  be  comparable  with  the  diameter  of  a  cor- 
puscle." 


On  Friday  Section  A  met  in  joint  session  with  the 
.■Xmerican  Physical  Society.  Prof.  A.  G.  Webster  of 
Worcester,  Mass.,  president  of  that  society,  occupied 
the  chair.  The  first  paper  on  "The  Earth's  Magnet- 
ism" was  read  by  the  author.  Dr.  L.  A.  Bauer.  Sev- 
eral interesting  points  were  brought  forth,  among 
them  the  fact  the  earth  was  apparently  losing  its 
magnetic  energy  at  the  rate  of  1.6  per  cent,  in  46 
years ;  but  that  changes  in  direction  and  intensity 
mi.ght  cause  some  effect  in  the  measurement  of  the 
magnetic  moment.  The  author  also  stated  that  during 
the  last  50  years  very  little  progress  in  the  accuracy 
in  the  measurement  of  the  earth's  magnetism  had 
been  made.  It  is  also  evident  that  the  distribution  of 
magnetism  over  the  terrestrial  globe  is  somewhat 
related  to  the  distribution  of  heat,  since  places  of 
high  temperature  show  a  field  of  lower  magnetic  in- 
tensity than  those  of  lower  temperature.  Dr.  Glaze- 
brook  congratulated  the  author  on  his  paper  and  said 
that  he  had  great  hopes  for  the  early  construction  of 
magnetic  laboratories  in  England.  He  also  thinks 
that  the  work  on  the  antarctic  expeditions  will  be  of 
service  in  this  field.  Professor  Steinmetz  thought  that 
the  only  way  to  obtain  results  in  the  measurement 
of  terrestrial  magnetism  would  be  to  remove  the 
laboratories  to  such  a  pl^ce  as  could  be  made  entirely 
safe  from  the  disturbances  caused  by  electric  ma- 
chinery and  iron  masses  in  the  vicinity,  and  property 
should  be  acquired  at  an  early  date  and  in  such  a  way 
as  to  guarantee  magnetic  isolation. 

A  great  burst  of  applause  greeted  the  distinguished 
author  of  the  next  paper.  Dr.  S.  A.  Arrhenius  of 
Stockholm,  honorary  chairman  of  Section  A,  whose 
subject  was  "The  Electric  Charge  of  the  Sun."  Few 
men  occupy  a  position  such  as  Dr.  Arrhenius  does 
in  the  scientific  world,  and  his  paper  was  followed 
with  the  greatest  interest.  Dr.  Arrhenius  stated  trhat 
the  force  of  radiation  is  able  to  drive  particles  against 
the  force  of  gravitation,  and  the  exact  size  of  an 
electron,  or  charged  ion,  which  will  just  balance 
by  radiation  the  force  of  gravity  can  be  calculated. 
If  the  particles  be  large,  then  gravitation  will  hold 
it ;  if  smaller,  radiation  will  drive  it  away.  These 
electrons,  then,  are  driven  away  from  the  sun,  and 
some  of  course  will  come  within  the  path  of  the  earth. 
There  is  a  great  difference  of  time  between  the  out- 
burst of  a  sunspot  and  the  magnetic  storm  on  the 
earth.  Calculations  made  to  show  the  time  taken 
by  the  electrons  to  reach  the  earth  show  this  to  be 
about  45.9  hours.  This  agrees  quite  closely  with  the 
observed  time  of  45.5  hours  between  the  outburst  of 
a  sunspot  and  the  resulting  terrestrial  disturbance. 
The  electrons  leaving  the  sun  are  negatively  charged 
and  they  are  driven  over  a  wide  zone.  The  sun  drains 
about  one-tenth  of  the  distance  between  the  sun  and 
the  nearest  star.  Alpha  Centauri.  During  years  when 
sunspots  are  frequent  the  discharge  of  these  electrons  J 

becomes  somewhat  larger  than  normal,  but  the  aver-  I 

age  discharge  is  about  one-tenth  of  the.  possible  maxi- 
mum. Dr.  Arrhenius  worked  out  the  path  of  these 
electrons  and  showed  that  they  followed  a  hyperbolic 
law.   These  electrons  have  their  orbits,  by  wdiich  they  1 

are  again  returned  to  the  sun ;  otherwise  there  would  I 

be  a  loss  of  electrons  at  the  sun.  • 

Dr.  Bauer  remarked  that  he  regretted  very  much 
that  the  study  of  cosmical  physics  is  not  taken  up 
to  a  very  great  extent  in  this  country.  He  believed 
that  we  had  radiations  from  the  sun  which  do  not 
reach  us  except  in  the  arctic  regions.  Professor  Ruth- 
erford complimenfed  Dr.  Arrhenius.  and  thought  that 
his  deductions  were  based  upon  theoretical  assump- 
tions which  seemed  logical,  and  that  we  get  the  effects 
of  the  sun's  outer  zone  only.  Prolonged  applause  fol- 
lowed the  conclusion  of  Dr.  Arrhenius'  paper. 

The   next  paper  was   that  by   Dr.   Rutherford   on  J 

"Radium."    The  author  described  the  different  forms  I 

of  radium  and  wdiat  happened  after  the  alpha,  beta 
and  ganuna  rays  had  been  emitted.  He  also  described 
methods  of  testing  for  the  isolation  of  the  various  rays 
and  showed  by  curves  the  constancy  of  the  beta  ray, 
while  the  alpha  kept  on  increasing  in  intensity.  The 
probable  limit  of  activity  is  about  40  years,  but  meas- 
urements have  not  gone  on  long  enough  to  determine 
this  definitely. 

Professor  Webster  then  read  his  paper  on  "Recent 
Developments  in  Electrical  Theory,"  which  was  of  a 
mathematical  nature  and  was  not  discussed.  The  final 
adjournment  then  followed. 


Section  B.— General  Applications. 

Monday's  .session  of  Section  B  and  Tuesday's  joint 
session  of  Sections  B  and  F  were  briefly  reported 
hi  the  Western  Electrician  last  week.  On  Thursday 
the  first  paper  "Plunger  Electromagnets."  by  Prof. 
S.  P.  Thompson  of  London,  who  was  not  present. 
was  abstracted  by  Mr.  Steinmetz  in  the  absence  of 
the  author.  No  advance  copies  had  been  issued  and 
discussion  w-as  therefore  omitted.  Prof.  E.  B.  Rosa 
then  presented  a  very  interesting  paper  on  "Wave- 
shape and 'Meter  Indications."     This  paper  was  dis- 
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cussed  in  general  by  Dr.  Drysdale,  Professor  Adams, 
Mr.  Pratt  and  others.  Mr.  Ruslimore  asked  if  other 
loads  than  full  load  had  been  considered,  to  which 
Professor  Rosa  answered  that  full  load  only  had  been 
used  so  as  not  to  introduce  two  variables.  The  most 
i.xact  metb.ods  of  measurement  for  determining  the 
effect  of  wave-form  were  found  necessary,  as  with 
the  ordinary  commercial  methods  no  satisfactory  re- 
sults could  be  obtained. 

Prof.  H.  J.  Ryan  of  Cornell  University  then  read 
his  paper  on  "Some  Elements  in  the  Design  of  High- 
pressure  Insulation,"  which  dealt  with  the  strains 
present ;  the  permeability  of  ipsulation  ;  the  various 
insulating  materials  and  the  methods  of  testing. 
Comments  were  made  by  Professor  Adams  and  E.  K. 
Scott  of  London.  The  latter  remarked  that  a  move- 
ment in  the  direction  of  dispensing  with  many  insu- 
lating parts,  such  as  fibers,  etc.,  was  in  progress  and 
that  the  value  of  the  work  done  by  Professor  Ryan 
should  be  fully  recognized. 

Charles  Day's  paper  on  "Electric  Motors  in  Ma- 
chine-shop Service"  was  next  taken  up.  Mr.  Day 
presented  a  clear  outline  of  the  requirements  of  a 
shop,  the  different  systems  of  motor-driving,  and 
gave  a  general  commentary  of  the  features  of  different 
systems  and  makes  of  apparatus.  In  his  conclusions 
he  stated  that  motor  drive  forms  a  distinctly  different 
problem  from  that  of  standard  motors  and  gener- 
ators and  must  be  carefully  considered  for  each 
separate  shop.  No  discussion  followed  and  the  sec- 
tional meeting  adjourned  until  Friday  morning. 

Following  the  adjournment  of  section  B,  a  joint 
meeting  of  Sections  B  and  E  was  held.  The  sujjject 
was  the  discussion  of  Col.  R.  E.  Crompton's  paper 
on  "Standardization  of  Dynamo-electric  Machinery 
and  Apparatus,"  read  at  Festival  Hall  on  Wednes- 
day. An  abstract  of  this  discussion  follows  an  ab- 
stract of  Colonel  Crompton's  paper,  given  elsewhere. 


Friday's  meeting  of  Section  B  was  called  to  order 
by  Professor  Steinmetz.  The  chairman  abstracted  and 
commented  upon  a  paper  by  F.  J.  Eichberg  on  "Sin- 
gle-phase Railway  Motors,"  and  Mr.  Slichter  gave 
abstracts  of  Mr.  Blondel's  paper  on  "Reaction  in 
-■\lternators."  Mr.  Steinmetz  resigned  the  chair  to 
Mr.  Rushmore,  being  called  to  Section  A.  Prof. 
C.  A.  Adams  then  read  a  paper  on  "Leakage  React- 
ance of  Induction  Motors."  He  pointed  out  that  the 
object  was  to  determine  how  far  fundamental  prin- 
ciples could  be  applied  to  determine  or  calculate  the 
leakage  of  alternating-current  machines,  applying  the 
problem  particularly  to  motors,  and  proceeded  to  de- 
scribe various  methods  of  making  leakage  tests. 

Mr.  Rushmore  ne.xt  read  his  paper  on  the  "Regu- 
lation of  -Alternators,"  in  which  he  gave  a  description 
of  the  methods  commonly  used  for  determining  the 
regulation  and  a  summary  of  many  tests  on  ma- 
chines of  different  types.  A  large  number  of  curves 
of  the  tests  and  a  complete  reference  of  work  pre- 
viously done  on  the  subject  accompanied  the  paper. 
Professor  Adams  complimented  Mr.  Rushmore  very 
highly  on  his  paper  and  stated  that  the  paper  would 
be  extremely  valuable  for  reference. 

Mr.  Heyland's  paper  on  "Compounded  Self-excit- 
ing Alternators"  was  next  taken  up.  Mr.  Heyland's 
niotors  are  well  known  in  the  electrical  world,  and 
in  his  paper  the  author  described  some  of  the  details, 
not  to  modify  the  previous  system  but  to  introduce 
simplifications  in  the  construction.  Mr.  Karapetoff, 
Professor  Adams,  Dr.  Drysdale  and  Edmond  Roth 
made  some  general  comments  on  the  paper. 

The  last  paper  was  that  by  H.  M.  Flobart  on 
"Design  of  Induction  Motors,"  which,  in  the  absence 
of  the  author,  was  abstracted  by  Professor  Ryan.  The 
object  of  Mr.  Hobart's  valuable  paper  was  to  work 
out  designs  fr  a  polyphase  squirrel-cage-type  induc- 
tion motors,  and  it  furnishes  many  formula:  and  data 
as  well  as  a  large  number  of  tables,  giving  sizes,  rat- 
ings, etc.,  necessary  for  the  design  of  alternating-cur- 
rent motors. 

Professor  Ryan  moved  that  a  vote  of.  thanks  be  ex- 
tended to  the  chairman  and  temporary  chairman  of 
Section  B  for  the  efficient  performance  of  their  du- 
ties, which  was  duly  passed,  and  final  adjournment 
took  place. 


which  Dr.  Hans  Goldschmidt  replied  on  behalf  of 
the  society  he  represented. 

Four  papers  were  read  before  the  joint  meeting 
and  a  general  discussion  took  place.  Dr.  W.  D.  Ban- 
croft read  two  papers,  one  on  the  "Electrolytic  Sep- 
aration of  Nickel  and  Cobalt,"  and  the  other  on  the 
"Aluminum  Rectifier."  In  connection  with  the  second 
paperjie  pointed  out  that  his  observations  had  shown 
an  efficiency  of  about  30  per  cent,  for  this  rectifier, 
which  made  it  very  undesirable  for  commercial  work. 

Dr.  H.  E.  Patten's  paper  on  "An  Analytical  Study 
of  Aluminum  as  Deposited  from  Ethyl  Bromide"  was 
discussed  at  length  by  Dr.  Bancroft,  and  W.  Mc. 
Johnson's  paper  on  "Industrial  Electrochemistry" 
gave  a  complete  resume  of  the  applications  and  adap- 
tations of  electrochemistry  in  commercial  life. 

Adjournment  then  took  place.  Boston  is  to  be  the 
place  of  the  next  ipeeting  of  the  American  Electro- 
chemical Society. 


Section  C— Electrochemistry. 

Section  C  met  at  10  a.  m.  on  Thursday,  Professor 
Carhart  presiding.  .Six  papers  were  read'  and  a  gen- 
eral discussion  followed.  The  papers  by  Dr.  A.  E. 
Kennelly  and  S.  E.  Whiting  on  "Edison  Storage  Bat- 
teries," George  A.  Hulett  and  Professor  Carhart  on 
"Standard  Cells,"  P.  L.  T.  Heroult  on  "Electrometal- 
lurgy of  Iron  and  Steel,"  and  Prof.  J.  W.  Rich- 
ards on  "Electrolytic  Conduction"  were  read  and 
commented  upon  by  the  authors.  Dr.  Richard 
Lorenz's  paper  on  "Electrolysis  of  Fused  Salts"  and 
Prof.  W.  Ostwald's  on  "Electrolysis  and  Catalysis" 
w^ere  read  by  proxy. 

Dr.  Kennelly  in  his  paper  pointed  out  the  general 
properties  of  the  Edison  cell  and  the  fact  that  no  at- 
tempts had  been  made  to  use  it  for  general  work, 
ow'ing  to  its  low  efficienc\',  which  is  not  much  above 
50  per  cent.  The  programme  of  papers  in  Section  C 
was  concluded  on  Thursday. 


Section  D.— Electric   Power  Trans- 
mission. 

In  Section  D  on  Thursday  Mr.  Charles  F.  Scott, 
the  chairman,  and  Dr.  Louis  Bell,  the  secretary,  each 
presided  part  of  the  time,  and  each  participated  in 
the  work  of  ether  sections,  Mr.  Scott  in  that  of  the 
joint  meeting  of  Sections  B  and  E,  and  Dr.  Bell  in 
Section  E.  The  first  paper  was  that  of  H.  W.  Fisher 
of  Pittsburg  on  "Sparking  Distances,"  and  then  fol- 
lowed the  instructive  paper  of  H.  W.  Buck  of  Ni- 
agara Falls  on  "The  Use  of  Aluminum  as  an  Elec- 
trical Conductor."  The  author  reviewed  the  possibili- 
ties of  aluminum  in  electrical  work.  He  said  the 
metal  was  not  useful  for  interior  wiring.  Owing  to 
its  sag  and  the  difficulty  of  soldering  it,  it  is  not 
adapted  for  telephone  construction.  In  this  class  of 
work  it  is  usual  to  place  a  number  of  wires  close 
together,  on  poles,  and  here  the  sag  of  the  aluminum 
is  a  disadvantage.  However,  aluminum  wires  carry 
the  voice  well.  Aluminum  is  good  for  bus-bar  work 
in  stations  and  is  suitable  for  railway  feeder?.  How- 
ever, it  is  most  prominently  useful  for  overhead  high- 
voltage  circuits.  For  this  purpose  it  has  distinct 
advantages.  Mr.  Buck  described  experiments  under- 
taken by  him  at  Niagara  Falls  to  determine  the 
wind  pressure  on  wires.  This  determination  is  espe- 
cially important  for  aluminum  wires,  owing  to  their 
greater  area  than  copper  for  like  conductivity.  The 
speaker  established  the  formula  P  =  0.0025  v",  where 
P  is  the  wind  pressure  per  square  foot  of  area  and 
V  is  the  actual — not  indicated — velocity  of  the  wind. 
Sixty-five  miles  an  hour  may  be  taken  as  the  maxi- 
mum wind  velocity  to  be  encountered,  tornadoes^  ex- 
cepted. Tornadoes  have  a  higher  velocity,  but  it  is 
commercially  impracticable  or  perhaps  impossible  to 
build  lines  strong  enough  to  withstand  such  storms, 
which  are  of  course  rare.  The  vfeight  of  aluminum 
wire  is  47  per  cent,  that  of  copper  wire  of  same  resist- 
ance. When  aluminum  becomes  low  in  price,  Mr. 
Buck  declared,  it  will  probably  become  the  principal 
metal  for  the  conduction  of  electric  current. 

Three  other  papers  were  read  before  adjournment — 
F.  O.  Blackwell's  on  "Conductors  for  Long  Spans," 
V.  G.  Converse's  on  "High-tension  Insulators"  and 
M.  H.  Gerry's  on  "Construction  and  Insulation  of 
High-tension  Transmission  Lines."  These  papers 
were  discussed  together  by  Dr.  F.  A.  C.  Perrine  of 
Pittsfield,  Mass.,  Dr.  Louis  Bell  of  Boston,  John  S. 
Peck  of  Pittsburg,  F.  Carini  of  Italy,  Thomas  J. 
Creaghead  of  Cincinnati  and  others.  The  details 
of  insulators  and  of  polehead  work  were  dwelt  upon. 
Some  very  large  insulators  for  high-tension  work 
were  mentioned.  One  is  ^6  inches  in  diameter  and 
weighs  50  pounds.  Dr.  Bell  referred  to  it  as  a 
"bathtub." 


A  joint  meeting  of  the  American  Electrochemical 
Society,  the  Faraday  Societj-  of  England  and  the 
Bunsen  Society  of  Germany  w-as  held  in  the  room 
of  Section  C  on  Friday,  Prof.  H.  S.  Carhart  presid- 
ing. On  behalf  of  the  American  Electrochemical 
Society  Professor  Carhart  extended  a  w*elcome  and 
greeting  to   the    Bunsen    and   Faraday    societies,    to 


Insulator  pins  especially,  and  high-tension  pole-line 
construction  generally,  formed  the  principal  topic  of 
discussion  at  the  meeting  of  Section  D  on  Friday. 
The  paper  of  J.  F.  Kelly  and  A.  C.  Bunker  on  "Some 
Difficulties  of  High-tension  Transmission  and  Meth- 
ods of  Mitigating  Them"  was  read  by  Mr.  Bunker. 
The  writers  advocated  iron  pins.  Others,  notably 
P.  N.  Nunn  of  the  Telluride  fColo.)  plant,  defended 
the  wooden  pin.  Mr.  Nunn  said  his  40,000-voIt  plant 
has  been  in  operation  seven  years.  Wooden  pins  are 
used  and  none  was  ever  burned  except  when  an  insu- 
lator broke  or  became  coated  with  alkali  dust.  He 
said  the  insulator  is  the  weakest  point  in  the  trans- 
mission plant.  Others  who  spoke  were  C.  W.  Hut- 
ton  of  Sacramento,  Cal.,  N.  J.  Neall  of  Pittsburg 
and  Dr.  Louis  Bell  of  Boston.  Methods  of  treating 
wooden  pins  were  discussed  at  some  length. 

In  introducing  P.  N.  Nunn.  who  described  the 
interesting  plant  of  the  Telluride  Power  Company, 
Chairman  Charles  F.  Scott  spoke  highly  of  Mr. 
Nunn's  work.  The  Telluride  company  has  six 
power  stations  and  nearly  1,000  miles  of  transmission 
lines  in  Colorado.  Utah  and  Montana.  Mr.  Nunn  gave 
a  brief  record  of  its  work  since  1S90,  when  it  began 
operations  as  a  single-phase  synchronous  system,  be- 
coming the  most  extensive  plant  of  the  kind  in  exist- 
ence. It  was  a  commercial  success,  but  disturbances 
due  to  starting  motors  were  trying,  and  in  1896  the 
Tesla  induction  system  was  substituted.  Pressures 
of  from  30,000  to  60,000  volts  are  used.  The  present 
plant  was  described.  Leakage  losses  are  not  serious 
except  during  storms,  and  not  even  then  unless  insu- 
lators are  broken.  Only  one  transformer  has  re- 
quired repair  other  than  change  of  oil.  Long  peri- 
ods of  uneventfully  perfect  operation  have  proved 
the  success  of  power  transmission.    The  pioneer  days 


have  passed  and  the  new  station  is  modern  in  every 
respect. 

Mr.  Bunker  asked  how  large  a  wire,  mechanically, 
could  be  used  on  the  wooden  pins,  and  Mr.  Nunn  said 
he  wouldn't  hesitate  to  use  a  No.  000  or  No.  0000 
copper  wire. 

Dr.  F.  A.  C.  Perrine  thought  it  would  perhaps  be 
well  to  have  the  pole  line  all  wood  or  all  iron.  The 
method  of  treating  wooden  poles  and  cross-arms  is 
very  important.  Paraffin  as  an  insulator  is  ex- 
tremely unreliable  in  the  air;  it  will  absorb  moisture 
almost  as  readily  as  a  sponge.  A  24-hour  exposure 
of  a  paraflin-filled  cable,  with  the  end  cut  off,  in  the 
air  of  New  York  or  Chicago  would  destroy  the  insu- 
lating value  for  a  distance  of  10  feet  from  the  end. 
It  is  practically  impossible  thoroughly  to  impregnate  a 
piece  of  hard  wood  with  dead  oil  of  coal  tar  or  like 
substance.  Sealing  of  the  surface  must  be  relied  on. 
The  best  surface  protection  is  from  seven  to  15  coats 
of  varnish,  but  this  will  not  last  more  than  two  or 
three  years.  It  is  doubtful,  however,  whether  this 
method  would  be  practicable  on  poles  and  cross-arms. 
.A  thick  coating  of  asphaltum  one-sixteenth  of  an  inch 
has  been  used,  but  its  use  is  attended  with  practical 
difficulties,  although  still  worth  considering.  The 
impregnation  of  soft  woods  with  dead  oil  of  coal  tar 
is  practicable. 

Mr.  Nunn  said  that  pins  could  be  treated  success- 
fully with  paraffin,' but  the  process  must  be  carried 
out  with  care  and  exactness.  Mr.  Humphrey  asked 
if  the  tops  of  the  poles  were  treated.  Mr.  Nunn  an- 
swered that  the  poles  were  dried  with  special  care 
and  then  treated  with  bitumen. 

Mr.  Nunn,  at  Mr.  Scott's  request,  described  the 
systeni  of  training  yoimg  men  established  by  the 
Telluride  company.  The  young  men  employed  by  the 
company  are  given  special  opportunities  to  acquire 
knowledge  and  experience.  In  the  new  plant  at 
Olmsted  buildings  have  been  erected  for  use  in  the 
development  of  this  idea.  The  establishment  is  not  a 
school  but  a  place  for  research  work.  It  is  proposed 
to  give  the  young  men  an  opportunity  to  do  some 
post-graduate  work  during  the  transition  period  which 
young  college  fellows  must  undergo  ere  they  become 
engineers  of  affairs  and  experience. 

Chairman  Scott  added  a  word  about  the  hum.an 
side  of  power  transmission.  There  is  an  evolution  in 
men  as  well  as  in  pins  and  insulators.  More  men 
must  be  developed  for  the  work.  The  colleges  are 
doing  it.  Many  professors  were  at  the  Congress  get- 
ting in  touch  with  practical  work.  In  turn  they 
would  influence  their  students. 

The  reading  of  two  somewhat  similar  papers  in 
abstract  and  a  brief  discussion  closed  the  work  of 
the  section.  These  papers  were  L.  M.  Hancock's  on 
"The  Bay  Counties  Transmission  System"  and  R.  F. 
Hayward's  on  "Operation  of  Power  Plants  in  Par- 
allel." John  S.  Peck  read  the  abstract  of  the  first 
and  Mr.  Scott  that  of  the  second.  In  the  discussion 
he  said  that  too  narrow  a  view  of  the  function  of 
the  lightning  arrester  must  not  be  taken.  On  a  trans- 
mission system  the  lightning  arrester  is  a  safety  valve 
to  relieve  the  stresses  set  up  by  a  variety  of  things — 
not  by  lightning  alone.  Charles  S.  Ruffner,  elec- 
trician of  the  Telluride  company  at  Provo.  Utah, 
described  briefly  the  method  to  be  adopted  in  meeting 
an  interesting  problem  of  regulation.  By  means  of  a 
three-phase  induction  regulator,  adiusted  by  hand, 
the  voltages  of  the  transmission  system  and  local  sys- 
tem at  Salt  Lake  are  to  be  brought  into  proper  rela- 
tion. The  only  effect  of  the  regulator  is  to  affect 
the  ratio  of  transformation. 

R.  D.  Mershon's  paper  on  "Power  Transmissicm" 
was  read  by  title.  A  vote  of  thanks  to  the  president 
and  secretary  of  the  section  was  carried  with  enthu- 
siasm, and  after  a  few  closing  remarks  by  Mr.  Scott 
the  section  took  final  adjournment.  In  common  with 
some  of  the  other  sections  the  gathering  had  to  con- 
tend with  poor  accommodations,  but  it  triumphed 
over  all  difficulties  and  did  good  work. 


Section  E.— Electric  Light  and  Distri- 
bution. 

Etienne  de  Fodor's  excellent  paper  on  "Rates  for 
Electricity  Supply"  was  given  in  abstract  in  the 
Western  Electrician  of  last  week.  It  was  presented 
in  .Section  D  on  Monday,  and  an  abstract  of  the 
discussion  on  it  is  given  herewith. 

Paul  Doty,  St.  Paul,  Minn. :  I  did  not  intend  to 
lake  part  in  this  discussion,  although  as  manager  of 
a  joint  gas  and  electric-light  and  power  property.  I 
am  deeply  interested  in  the  subject  of  rates.  The 
subject  has  been  so  thoroughly  discussed  at  the  vari- 
ous gas  and  electric-light  association  meetings  in 
this  country  that  it  seems  little  more  can  be  said 
that  is  new  upon  the  subject.  I  will  not  attempt  to 
go  into  a  detailed  discussion  of  the  subject,  but  want 
to  say  that  Mr.  de  Fodor's  paper  is  particidarly  valu- 
able to  the  gas  man.  There  is  much  information  in 
the  paper  that  bears  on  the  point  for  wliich  a  strug- 
gle has  been  made  for  years,  and  that  is  the  "unit" 
system.  We  know  there  are  many  systems  advocated 
in  America,  and  one  which  is  quite  prominent  is 
based  on  the  fact  that  the  rates  for  electricity  should 
be  founded  chieflj'  on  the  theory  that  the  electricah 
business  is  an  investment  business,  and  that  there 
is  a  direct  ratio  between  the  investment  and  the 
cost  of  current.  The  cost  of  current  is  relati\'ely 
small.  If  the  price  charged  for  electric  current  for 
lighting  is  15  cents  per  kilowatt-hour,  the  cost  for 
current  may  be  only  10  per  cent,  of  that  amount. 
The  public  looks  on  the  price  as  in  the  nature  of  a 
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"hold-up."  We  want  to  discourage  that  as  much 
as  possible,  and  sell  the  current  at  as  low  a  rate 
as  possible  to  bring  about  increased  net  earnings,  in 
which  we  are  interested.  It  has  been  my  good  for- 
tune, as  manager  of  the  Detroit  Gas  Company,  to 
raise  the  percentage  of  gas  used  for  industrial  pur- 
poses, gas  for  heating  and  cooking,  as  well  as  for 
power,  to  nearly  70  per  cent,  of  the  total  output 
of   the   Detroit    City    Gas    Company. 

!■".  E.  Grippcr:  This  question  is  a  large  question, 
and  I  should  like  to  throw  out  the  suggestion  as 
to'  whether  the  writer  of  the  paper  has  not  taken 
hold  of  the  thing  at  the  wrong  end.  My  idea  is 
that  it  is  a  possible  thing  to  get  down  to  the  single 
unit,  but  I  throw  out  the  suggestion  that  the  right 
way  to  do  it  is  to  decrease  the  price  that  you  charge 
for  the  power  supply,  so  that  the  amount  of  energy 
supplied  for  power  would  increase  to  such  an  extent 
that  you  can  ignore  the  amount  used  for  lighting. 
The  amount  used  for  lighting  w^ill  be  so  small,  com- 
pared with  the  total  output,  that  you  can  adopt  a 
unit  and  throw  the  lighting  in  at  the  same  price  as 
the  current   for  power. 

Arthur  Williams.  New  York  city:  It  occurs  to  me 
to  suggest,  Mr.  Chairman,  that  there  is  a  question 
as  to  the  accuracy  of  the  statement  that  as  the  power 
business  increases  the  average  use  of  the  horsepower 
decreases.  I  do  not  know  where  that  has  been  shown 
in  practice,  but  theoretically  it  would  seem  to  me 
to  be  that  almost  the  contrary  would  be  true;  at 
least  would  be  true  if  the  original  use  of  power  in 
a  given  class  would  remain  practically  constant,  wilh- 
out  regard  to  the  wideness  of  the  range  which  the 
use  of  power  takes.  I  personally  look  upon  any 
high  unit  rate  for  electricity  as  meaning  a  high  peak, 
and  any  low  rate  as  meaning  a  broad  peak  or  the 
absence  of  a  peak.  I  think  the  experience  of  elec- 
tric-light as  well  as  gas  companies  has  been  in  keep- 
ing with  the  suggestion  of  the  author  of  the  paper, 
that,  as  the  rate  is  lowered  the  financial  conditmns 
of  the  supplying  company  are  improved.  I  think 
anything  which  tends  to  restrict  the  use  of  power 
is  unfortunate.  The  largest  cost  in  the  manufacture 
of  electricity  is  labor.  It  is  true  that  in  some  com- 
munities the  use  of  power  has  been  confined  to  the 
daylight  hours,  but  that  has  made  it  necessary  to 
upset"  the  conditions  of  labor.  I  think  it  much  better 
to  advocate  the  advantages  of  electric  power  than 
to  establish  artificial  barriers  to  its  use.  Where  we 
eliminate  the  use  of  power  from  the  darker  hours 
of  the  day  we  eliminate  also  the  use  of  bgbt.  i 
think  that  we  all  recognize  that  the  difference  be- 
tween the  power  rates  and  the  lighting  rates  is  not 
largely  due  to  the  difference  in  the  load  factor.  1  he 
motive  behind  the  user  of  power  is  to  use  the  power 
just  as  long  as  he  can  get  work  out  of  his  plant: 
whereas,  on  the  other  hand,  the  use  of  light  is 
only  occasioned  by  the  conditions  of  the  weather, 
the  season  of  the  vear,  or  local  conditions  prevailing 
in  the  premises  of  the  user,  which  controls  the  use 
of  light.  There  is  also  an  amount  of  competition 
in  the  power  ser^-ice  which  we  have  always  had  to 
a  very  much  larger  extent  than  in  the  illuminating 
service  of  the  supplying  companies.  I  think  Ihe  av- 
erage use  of  power  in  this  country,  knowing  little 
of  what  the  conditions  are  abroad,  are  three  hours 
per  day  per  unit  of  use.  ^  Mr.  de  Fodor  gives  two 
rates— 60  pfennigs  for  tlrt  first  hour,  300  hours  a 
year  which  I  take  to  mean  one  hour  a  day,  and 
five  pfennigs  for  any  increase  over  300  hours  per 
year,  or  one  hour  a  day.  If  you  take  three  hours, 
if  that  be  the  average  in  Germany,  you  have  an 
average  cost  in  our  money  of  five  to  eight  cents 
per  kilowatt-hour,  which  is  not  far  from  the  average 
price  received  by  the  companies  here  under  the  same 
conditions  of  use. 

Col  R  E.  B.  Crompton,  London  :  I  want  to  sup- 
port what  Mr.  Gripper  said  just  now.  In  England 
our  position  is  very  peculiar,  for  we  have  had  the 
competition  of  gas  at  a  low  price  the  whole  of  our 
lives  as  electric  men,  and  I  think  we  have  come 
down  to  the  conclusion  that  we  must  fix,  and  have 
practically  fixed,  a  low  unit  price,  and  give  back 
discounts  to  consumers  who  use  the  current  for  long 
hours.  It  is  a  simple  way,  has  been  in  force  for 
many  years,  and  in  our  case  it  has  worked  well. 
We  find  this— that  in  England  the  companies  which 
supply  current  at  the  lowest  prices  are  the  ones 
which  pay  the  biggest  dividends.  ,     ,  ■   1     ■.    ■ 

J  W  Lieb,  Jr.,  New  York  city:  I  think  it  is 
but  just  10  state  in  a  word  the  rather  peculiar  con- 
ditions of  the  .\merican  electricity  supply  industry. 
We  are  not  forced  to  recognize  to  the  same  extent 
as  our  English  friends  the  gas  industry,  particularly 
the  competition  with  gas  motors.  Instead  of  the 
gas  motor  as  a  power  element  being  decidedly  on 
the  rapid  increase  here,  and  which  the  electric-sup- 
ply companies  have  to  recognize  as  an  element  of 
very  active  competition,  the  contrary  more  nearly 
represents  the  case;  in  many  of  our  large  cities, 
where  the  elcctricitv-supply  companies  operate  on 
•1  lar.qe  scale,  tiie  number  of  gas  motors  in  use  is 
perhaps  on  the  decrease  rather  than  on  the  increase, 
which  is  perhaps  somewhat  different  from  the  case 
of  our  fri'^nds  on  the  Continent. 
■  Mr.  Williams:  May  I  ask  Mr.  Crompton  what 
the  rates  are  for  light  and  power? 

Colonel  Crompton:  It  differs  in  different  parts 
of  the  country.  In  London;  about  10  cents;  10  cents 
is  the  average  rate,  with  a  discount  on  that,  and  half 
of  that  amount  for  power. 

Robert  Hammond,  London:  Furthering  answer- 
ing the  question  of  Mr.  Williaitis,  I  may  say  that  in 
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one  district  in  London  we  charge  for  lighting,  14 
cents  for  the  equivalent  of  the  first  hour's  use,  and 
all  beyond  that  at  two  cents.  We  thereby  get  the 
principle  laid  down  in  this  paper,  of  having  a  time 
rate,  a  base  rate  or  time  rate,  in  which  everyone  can 
participate  according  to  their  hours  of  use.  It  is 
14  cents  for  the  first  hour  and  two  cents  per  unit 
for  all  beyond.  With  regard  to  power,  it  is  stated 
by  ^Ir.  de  Fodor  that  the  power  peak  coincides  with 
the  lighting  peak.  We  find  that  is  not  so  in  actual 
use.  We  know  that  the  sun  goes  down  at  a  certain 
hour,  and  the  people  turn  on  their  lights,  but  we 
find  in  the  use  of  motors  that  the  peak  is  not  so 
decided.  We  recognize  that  in  the  district  of  Lon- 
don, and  instead  of  charging  14  cents  for  the  first 
hour  of  lighting,  we  charge  eight  cents  for  the  first 
hour  and  two  cents  for  all  beyond.  I  worked  that 
out  as  a  question  of  average.  Mr.  Williams  says 
that  the  average  use  for  power  here  in  this  country 
is  three  hours.  We  find  that  the  average  for  power 
use  in  London  is  much  more  than  three  hours.  Our 
load  factor  is  10  to  12  per  cent,  load  factor  on  light- 
ing, which  is  equivalent  to  2%  to  2%  hours  per 
night,  and  we  find  the  average  of  power  is  much 
higher.  On  the  14-cent  basis  the  average  price  for 
two  hours  of  use  comes  down  to  eight  cents  for 
lighting ;  three  hours,  six  cents ;  four  hours,  five 
cents;  and  for  power,  with  eight  cents  for  the  first 
hour  and  two  cents  beyond  the  first  hour,  the  average 
for  six  hours  is  three  cents. 

There  is  one  more  remark  I  will  make  on  this 
paper.  I  find  the  author  advances  the  idea  that  the 
power  should  be  charged  at  the  lower  rate  and  the 
lighting  should  be  so  much  more.  I  think  he  over- 
looks the  fact  that  the  cost  of  production  of  elec- 
trical energy  does  not  consist  in  coal  alone.  There 
is  no  gentleman  who  can  speak  more  strongly  on 
this  point  than  the  gentleman  in  the  chair  (Mr. 
Lieb),  and  I  believe  he  will  agree  wdth  me  that  the 
heaviest  cost  in  the  production  of  electrical  energy 
is  interest  and  the  wear  and  tear  on  the  plant,  which 
is  very  often  double  the  cost  of  actual  out-of-pocket 
daily  expenses.  Therefore,  it  seems  fitting  that  the 
correct  charge  must  be  one  which  loads  up  on  each 
consumer  his  share  of  the  capitalistic  part  of  the 
undertaking,  and  then  the  actual  running  charges 
will  be  only  light  Ones. 

L.  A.  Ferguson,  Chicago:  I  wish  to  indorse  what 
Mr.  Hammond  has  to  say  regarding  the  justification 
of  the  difference  in  price  for  power  and  for  lighting 
customers.  Our  American  practice  shows  that  the 
peaks  of  lighting  customers  are  coincident,  whereas 
the  peaks  of  power  customers  are  not  coincident. 
Therefore,  the  average  load  factor  of  power  custom- 
ers is  better  than  the  average  load  factor  of  lighting 
customers.  It  will  be  seen,  therefore,  that  we  are 
perfectly  justified  in  making  a  lower  rate  to  power 
customers  than  to  lighting  customers,  because  the 
cost  of  supplying  energy  to  customers  is  dependent 
upon  the  load  factor  of  the  system.  The  better  the 
load  factor  of  the  system,  the  lower  will  be  the  cost 
of  production. 

J.  R.  Dick,  Brighton,  England:  Mr.  de  Fodor 
seems  to  be  under  the  impression  that  by  obtaining 
simplicity  of  tariff  you  are  thereby  securing  the  best 
development  of  the  electrical  supply  business.  I  am 
not  of  that  opinion.  For  instance,  take  the  case  of 
a  man  who  is  manufacturing  two  or  three  articles,  if 
he  were  content  to  lump  all  at  an  average  price,  he 
would  be  in  the  dark  as  to  which  article  he  makes 
a  profit  on.  Commercial  analytical  methods  are  for 
the  purpose  of  determining  cost  and  fixing  prices  in 
proportion  to  cosr,  and  in  this  way  we  would  be 
aljle  to  secure  a  far  more  profitable  business.  For 
simplicilv,  a  man  might  say  that  he  would  keep  no 
liooks,  but  put  the  receipts  in  one  pocket  and  the 
outgo  in  the  other,  and  be  quite  satisfied  at  the  end 
of  the  year  if  he  had  something  in  his  pockets.  That, 
however,  is  not  a  wise  nor  a  practical  method  of 
keeping  track  of  these  matters. 

With  regard  to  the  details  of  the  paper,  M'r.  de 
Fodor  points  out  that  small  electric  motors  need 
not  fear  competition  with  gas.  but  I  will  impress 
nnon  von  the  wav  in  which  this  matter  has  been 
tackled  in  various  cities  in  England.  We  give  a 
low  rate,  two  cents  per  kilowatt-hour  for  power,  on 
the  condition  that  the  consumer  consents  to  have  his 
supply  cut  off  during  the  hours  of  peak  load,  during 
each  month  in  the  year,  the  hours  varying  from 
month  to  month.  This  obtains  in  the  case  of  a  vast 
number  of  people  who  require  power  and  obtain  it 
at  low  rates.  It  does  not  disorganize  their  work- 
ing methods  to  utilize  power  in  the  winter  months 
up  to  four  o'clock  only.  They  can  arrange  their 
manufacturing  processes  so  that  this  does  not  be- 
come a  nuisance.  In  connection  with  the  general 
argument,  to  make  the  same  price  for  light  as  that 
for  power,  so  that  one  flat  basic  unit  is  employed, 
seems   unapproachable. 

Mr.  Williams:  There  are  so  many  representatives 
of  foreign  companies,  including  gas  companies,  pres- 
ent, that  I  ask  the  gentlemen  if  any  gas  companies 
in  Europe  have  rates  which  compare  with  our  elec- 
tric-light rales  for  light— a  high  unit  price  for  the 
first  few  hours  and  a  low  rate   for  the  others? 

Mr.  Hammond:  We  deliver  it  off  the  machine, 
but  the  gas  people  store  their  gas;  their  rate  is  al- 
ways a  flat  rate. 

"The  Prussian  System  of  Electric  Train  Lighting," 
by  Carl  Roderbourg,  was  the  first  paper  of  Tuesday. 
It  was  read  by  Professor  Sever.    Coloqel  Crompton 
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and  Prof.  G.  F.  Sever  of  New  York  city  discussed 
it.  Then  came  the  paper  of  R.  Jona  of  Italy  on 
"Insulating  Materials  in  High-tension  Cables,"  read 
by  the  author  and  commented  upon  by  Mr.  Lieb,  Col- 
onel Crompton  and  Mr.  Hammond.  Distribution  sys- 
tems took  up  the  discussion  of  the  remainder  of  the 
session.  Torchio  of  New  York,  Dow  of  Detroit  and 
Dr.  Stern  of  Vienna  contributed  papers.  Abstracts 
of  the  Dow  and  Stern  papers  and  of  the  discussion 
is    presented   elsewhere   in    this   issue. 


The  section  was  called  to  order  by  Chairman 
Lieb  at  9  :30  a.  m.  on  Thursday.  The  paper  by  Pro- 
fessor Feldmann  and  Josef  Herzog  on  "Conducting 
Networks"  was  read  by  title.  Dr.  Kennelly,  in 
the  discussion,  said  that  this  problem  had  long  re- 
ceived the  attention  of  physicists  and  mathematicians, 
and  he  believed  the  paper  a  very  interesting  contribu- 
tion. He  emphasized  the  fact  that  the  actual  cur- 
rent distribution  in  a  closed  network  should  be 
regarded  as  a  combination  of  two  partial  distribu- 
tions— one  with  load  and  equal  potentials  and  the 
other  with  no  load  and  unequal  potentials.  Colonel 
Crompton  of  London,  Mr.  Lieb  of  New  York  and 
Mr.  Junkersfeld  of  Chicago  concurred  in  the  view 
that  it  was  largely  a  matter  of  anticipating  the 
growth  of  business  and  in  laying  a  network  of  mains 
of  a  very  few  standard  sizes,  rather  than  any  ex- 
tended calculation  of  current  distribution,  especially 
as  the  latter  would,  in  a  growing  business,  be  vary- 
ing. Such  a  network  of  standard-size  mains  is  then 
reinforced  by  additional  feeders  and  feeding  points 
as  the  load  becomes  more  dense.  Likewise,  when  the 
amount  of  feeder  conductor  becomes  too  great  in 
an}'  one  locality,  a  sub-station  is  established,  which 
then  performs  much  the  same  function  in  reinforcing 
feeders  that  the  feeders  do  in  reinforcing  mains. 

Dr.  Steinmetz  read  an  extremely  interesting  paper 
on  the  luminous  arc.  This  paper  was  one  of  the 
best  presented  at  the  Congress.  Primarily,  it  was 
an  analytical  discussion  of  phenomena  of  electric 
arcs  with  various  materials.  Andre  Blondel's  paper 
was  abstracted  by  Dr.  Louis  Bell.  This  paper  was 
an  exhaustive  treatise,  dealing  particularly  w'ith  im- 
pregnated arc-light  carbons  and  included  numerous 
tests,  the  most  important  of  which  gave  the  follow- 
ing result : 

Mean  Spherical 

Watts.  Candlepower. 

Ordinary  open  arc 495  7r)o 

.American  enclosed  arc 768  329 

Steinmetz  arc 385  400 

Bremer  nine    amp 495  4.814 

Blondel  nine  amp 500  4.800 

The  discussion  indicated  that  the  tests  were  not 
made  with  the  same  carbons  used  by  Dr.  Steinmetz 
at  present,  and  therefore  were  not  conclusive,  at  least 
in  this  particular.  Mr.  Lieb  stated  that  the  Blondel 
carbons  were  really  double  concentric  and  in  general 
effect  on  the  street  a  three-ampere  Blondel  arc  was 
apparently  better  than  the  five-ampere  ordinary  en- 
closed arc.  Prof.  J.  P.  Jackson  recited  some  expe- 
riences and  comparisons  made  between  magnetite  and 
other  street  arc  lamps.  He  found  the  effective  illumi- 
nation on  the  street  as  measured  by  illuminameters 
such  that  type  could  be  read  at  distances  20  per  cent, 
farther  than  any  other  street  lamp.  This  was  borne 
out  by  such  photometric  tests  as  could  be  made. 

Prof.  E.*  L.  Nichols  deplored  the  absence  of  sat- 
isfactory methods  of  exact  comparison.  Ordinary 
photometry,  he  said,  must,  with  the  many  new  il- 
luminants  now  appearing,  soon  give  way  to  spectro- 
photometry, a  science  still  but  very  little  known ; 
in  fact,  exact  methods  of  comparing  the  new  illumi- 
nants,  he  declared  non-existent.  Dr.  Clayton  Sharp 
gave  some  details  of  photometric  tests  very  favorable 
to  Blondel  arcs,  especially  as  to  efficiency.  Section 
E  at  this  point  joined  Section  B,  and  the  report  of 
the  joint  meeting  will  be  found  in  the  account  of 
that  section. 

After  the  joint  meeting  Professor  Lombardi  of 
Italy  read  a  very  interesting  paper  on  "Stroboscopic 
Observations  of  the  Arc."  He  illustrated  the  paper 
with  a  large  number  of  photographs,  showing  tlie  arc 
between  electrodes  of  various  materials,  and  dif- 
ferently treated  carbons,  at  different  periods  during 
a  complete  cycle.  Dr.  Steinmetz  commented  briclly 
on  the  paper,  and  stated  that  the  rectifying  action 
of  the  arc  formed  an  interesting  study.  Professor 
Nichols  read  his  paper  by  title,  "Standards  of  Light," 
after   which   the   section   adjourned    for   the    day. 


The  first  paper  of  Friday  was  by  Gerhard  Goet- 
tliiig  on  "Storage  Batteries"  and  was  read  by  the 
author.  It  was  discussed  by  Mr.  Lieb,  Colonel 
Crompton,  Mr.  Hammond,  Mr.  Junkersfeld  and  Mr. 
Goettling.  Chairman  Lieb,  in  introducing  the  dis- 
cussion, called  attention  to  the  extreme  importance 
of  storage  batteries  in  large  American  alternating- 
current  generating  and  transmission  systems  to  sub- 
stations for  com-ersion  to  direct  current,  in  order 
to  maintain  continuous  sen-ice.  He  also  stated  that 
while  formerly  most  batteries  were  sold  under  main- 
tenance guarantees,  today  most  companies  preferred 
to  maintain  their  own  batteries.  Colonel  Crompton 
contrasted  the  English  practice  of  discharging  stor- 
age batteries  on  general  lighting  service  through 
boosters,  instead  of  through  end-cell  switches  as  in 
.\merica.  The  discharge  through  a  booster  he  found 
always  under  perfect  control,  while  with  the  end- 
cell  switches  it  was  always  a  jump  from  one  cell 
to    the   next.     In    England    they   preferred    to    have 
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storage-batter}^  manufacturers  maintain  the  entire 
battery,  including  tanks  as  well  as  plates.  Mr. 
Hammond  emphasized  the  excellent  results  by  dis- 
charging through  a  booster,  which  he  considered  an 
almost  ideal  arrangement.  To  Colonel  Crompton  he 
gave  credit  for  the  development  and  manufacture  of 
this  excellent  booster  arrangement.  The  proportion 
of  battery  capacity  to  total  load  is  less  in  England 
than  with  the  large  American  companies.  His  ex- 
perience indicated  better  general  results  from  main- 
tenance by  manufacturer  than  by  owner,  the  former 
acting  as  "policeman"  to  keep  the  latter  on  right 
track  for  best  results.  Mr.  Junkersfeld  stated  that 
American  railway  batteries  were  of  necessity  nearly 
always  discharged  through  boosters.  On  lighting 
and  general  power  systems  in  America  the  batteries 
were,  however,  discharged  through  end-cell  switches 
because  it  was  desired  to  avoid  the  additional  link 
I  rotating  machincrj')  which  a  booster  would  intro- 
duce between  battery  and  service.  It  is  desired  to 
secure  the  greatest  possible  security  for  continuous 
service,  and  batteries  are  allowed  to  "float"  and 
discharge  directly  to  the  distributing  bus  bars  through 
end-cell  switches.  He  stated  also  that  with  the  very 
sharp  "peaks"  on  the  annual  December  load  curves 
it  pays  many  American  companies  to  install  a  con- 
siderable amount  of  battery  capacity  to  carry  these 
December  short-hour  "peaks"  rather  than  install  ad- 
ditional complete  generating  equipment.  Most  of  the 
larger  companies  are  thus  able  to  carry  from  20 
to  40  per  cent,  of  their  annual  maximum  demand 
on  storage  batteries.  Mr.  Goettling,  in  answer  to 
inquiries,  stated  that  with  the  extra  depth  of  tanks 
for  sediment  space  much  better  results  from  positive 
plates  were  secured,  probably  due  to  a  more  uniform 
current  density  in  the  cell.  The  "box"  negative 
plates  he  considered  thus  far  as  very  satisfactory 
indeed. 

H.  N.  Potter's  paper  on  "Nernst  Lamps"  was  read 
by  P.  H.  Thomas.  Mr.  Hammond  referred  to  an 
experimental  street  installation  in  a  certain  London 
district  which  was  replaced  by  arc  lamps,  due  to 
the  very  uncertain  life  of  Nemst  glowers  and  the 
resultant  objectionable  interruptions  to  street-light- 
ing service.  For  interior  lighting  he  believed  the 
Nernst  lamps  to  have  a  field,  even  though  limited. 
Mr.  Wilkinson  and  Mr.  Webb  both  recited  more 
favorable  experience  in  England  with  Nemst  lamps. 
The  slowuess  in  coming  to  full  candlepower  was 
deplored  for  interior  work.  Mr.  Terven  called  at- 
tention to  the  extreme  care  necessary  when  installing 
glowers,  to  allow  for  expansion,  which,  he  said, 
accounts  for  the  erratic  life.  If,  after  proper  in- 
stallation, the  lamp  survives  the  first  15  hours  it  will 
probably  burn  1,200  hours.  The  lamp  can  be  made 
to  reach  full  candlepower  more  quickly  on  starting 
if  this  is  generally  desirable.  Arthur  Williams  said 
that  in  outlying  New  York  districts  the  single-glower 
lamps  had  been  a  disappointment,  but  that  the  three 
and  six-glower  lamps  were  very  satisfactory  and 
w  ere  being  installed  in  competition  with  all  the 
cheaper  illuminants,  including  oil.  Dr.  Jorge  Ncw- 
bery  of  Argentina  said  that  Nernst  lamps  were  be- 
ing installed  extensively  in  Buenos  Ayres  for  interior 
and  exterior  use  in  competition  with  other  illumi- 
nants.    These  lamps  were  of  German  manufacture. 

The  paper  on  "Steam  Turbines,"  by  W.  L.  R. 
Emmet  of  Schenectady  was  read  by  the  author;  the 
paper  of  Rateau  of  Paris  on  the  same  subject  was 
abstracted  by  Mr.  Lieb,  and  the  paper  by  Francis 
Hodgkinson  of  Pittsburg  on  the  same  subject  was 
abstracted  by  Mr.  Townley. 

Rateau's  paper  was  an  exhaustive  analytical  and 
mathematical  discussion  of  steam  turbines,  which  he 
divided  into  two  general  classes,  namely,  fall-of- 
velocity  and  fall-of-pressure  systems.  In  theoretical 
possibilities  he  strongly  favored  the  fall-of-velocity 
types.  Mr.  Hodgkinson's  paper  gave  results  from 
several  tests  on  different  size  turbines.  Under  full- 
load  conditions,  with  150  pounds  steam-gauge  pres- 
sure 150°  Fahr.  superheat  and  28  inches  vacuum 
most  of  the  tests  gave  13  and  14  pounds  per  brake 
liorsepo\\  er.  The  sizes  of  units  varied  f rom_  400 
to  i,oco  kilowatts,  normal  rating.  Each  additional 
inch  of  vacuum  above  25  inches  improved  the  econ- 
omy from  three  to  four  per  cent.  Mr.  Emmet,  in 
answer  to  Professor  Rateau's  disparagement  of  the 
fall-of-pre.'=sure  turbines,  said  that  turbine  develop- 
ment was  not  safely  guided  by  mathematical  de- 
ductions exclusively.  Exact  knowledge  of  turbine 
working  was  still  so  meager  that  it  is  a  matter  of 
best  design  with  known  and  practicable  materials, 
then  careful  and  complete  testing,  to  secure  exact 
experimental  data,  which  data  can  then  be  subjected 
to  careful  mathematical  analysis,  and  deductions  used 
for  the  next  experiment.  The  results  of  numerous 
tests  were  contrary  to  Professor  Rateau's  conclu- 
sions. 

The  long  paper  on  "American  Meter  Practice,"  by 
G.  Ross  Green,  was  abstracted  by  Mr.  Eglin.  Tliis 
was  followed  by  another  meter  paper  by  C.  D. 
Haskins.  Neither  paper  was  discussed,  owing  to 
the  lateness  of  the  hour.  This  concluded  the  pro- 
gramme of  the  section. 


Railway."  It  was  decided  to  inspect  the  model  of  the 
Behr  monorail  system  in  the  British  exhibit  in  Elec- 
tricity Building  in  the  afternoon  and  then  listen  to 
the  reading  of  F.  B.  Behr's  paper  on  "The  Monorail" 
at  the  Westinghouse  Auditorium  in  Machinery  Build- 
ing at  5:30  p.  m.  Adjournment  was  taken  accord- 
ingly. 

On  Friday  this  section  held  a  joint  session  with 
Section  G  to  discuss  electrolysis  of  underground 
conductors. 


Section  G.— Electric  Communication. 

F.  W.  Jones  and  B.  Gherardi,  both  of  New  York, 
were  respectively  chairman  and  secretary  of  this 
section.  John  Hesketh  of  Brisbane,  Australia,  was 
honorary  chairman.  After  the  general  meeting  on 
Monday  the  time  was  so  short  that  only  three  papers 
could  be  presented:  "Simultaneous  Telegraphy  and 
Telephony,"  by  Joseph  Hollos  (printed  in  the  West- 
ern Electrician  last  week)  ;  "Telegraphy  and  Tel- 
ephony in  Japan,"  by  Saitaro  01,  and  "System  for 
Producing  Continuous  Electrical  Oscillations,"  by  V. 
Poulsen.  Printed  copies  of  the  first  two  papers  were 
available.  On  Tuesday  a  greater  number  of  papers 
was  presented  and  of  such  a  character  as  to  invite  an 
animated  discussion.  The  first  papers  pertained  to 
telegraphy,  as  follows:  "Modern  High-speed  Print- 
ing Systems,"  by  J.  C.  Barclay;  "Rapid  Telegraphy," 
by  Prof.  Ferdinando  Lori ;  "Printing  Telegraphy/'  by 
Dr.  Louis  M.  Potts;  "Rapid  Telegraphy,"  by  Patrick 
B.   Delany. 

The  subject  of  these  four  papers  is  well  indicated 
by  their  titles.  The  last  two  papers  only  were  read. 
The  discussion,  in  which  the  authors  of  the  papers 
and  Mr.  Hesketh  took  a  prominent  part,  brought  out 
different  opinions  as  to  the  preference  of  systems 
and  as  to  the  speed  obtainable  in  sending.  But  in  this 
case,  as  in  general,  no  fixed  solution  could  be  ad- 
vanced, as  the  time  given  the  members  to  familiarize 
themselves  with  the  papers  was  too  short.  The  paper 
"Military  Use  of  the  Telegraph,  Telephone  and 
Cable,"  by  Major  Samuel  Reber,  formed  a  stepping 
stone  from  telegraphy  to  telephony. 

The  paper  on  "High-frequency  Telephone-circuit 
Tests,"  by  Dr.  A.  E.  Kennelly,  would  have  been  the 
one  to  open  the  telephonic  series,  but  owing  to  the 
fact  that  Dr.  Kennelly  had  to  attend  other  sections 
on  the  same  morning  he  presented  his  paper  at  the 
beginning  of  the  meeting,  giving  only  the  sahent 
features  on  account  of  his  limited  time.  The  paper 
on  account  of  its  mathematical  character  could  not 
be  digested  quick  enough  to  afford  an  opportunity  for 
discussion. 

Mr.  John  Hasketh  did  not  read  his  paper  on  a 
"New  Danger  to  Lead-covered  Aerial  Cables,"  but 
presented  to  the  audience  samples  of  lead  sheets, 
showing  perforations  made  by  Australian  bugs.  He 
also  had  on  hand  a  collection  of  the  various  bugs 
that  made  different-sized  holes.  The  exhibition  was 
very  interesting  and  caused  others  in  a  discussion  to 
recall  their  experience  in  America  with  cables  de- 
stroyed by  rats,  etc. 

F.  J.  Dommerque  of  Chicago  gave  an  abbreviation 
of  his  paper  on  "The  Telephone  Problem  in  Large 
Cities."  Mr.  Hesketh  and  Lieton  H.  Reber  partici- 
pated in  the  discussion,  which  brought  out  the  ques- 
tion of  mistakes  that  may  be  attributed,  to  the  sti]b- 
scribers  in  a  division  system  where  they  would  have 
to  press  buttons  to  select  a  particular  division  at  the 
exchange.  The  experience  in  St.  Louis  showed  that 
such  mistakes  occurred  but  not  to  any  great  extent. 
It  was  pointed  out  furthermore  in  the  discussion  that 
the  selection  of  a  system  for  large  cities  depended  on 
local  conditions  and  would  have  to  be  left  to  the 
engineer  familiar  with  such  conditions. 


Section  F.— Electric  Transportation. 

Section  F  held  but  a  short  session  on  Thursday 
morning.  Dr.  Louis  Duncan  of  Boston  presided. 
Three  papers  were  read  by  title — Rasch  on  "The 
Booster  ilachine  in  Traction  Service,"  Frank  J. 
Sprague's  "History  of  the  Electric  Railway,"  and 
L.  B.  Stillwcll  on  the  "Wilkesbarrc  and  H^izleton 


The  papers  on  the  programme  for  Thursday's  ses- 
sion pertained,  with  one  exception,  to  wireless  teleg- 
raphy. 

Two  papers,  one  on  the  "Present  State  of  Wireless 
Telegraphy,"  by  Dr.  J.  A.  Fleming,  F.  R.  S..  London, 
and  the  other  one  on  "Wireless  Telegraphy,"  by  Reg- 
inald A.  Fessenden  of  Old  Point  Comfort,  Va.,  were 
only  read  by  title  on  account  of  absence  of  the  au- 
thors. The  first  paper  actually  read  was  on  "Wire- 
less Telegraphy  of  the  Italian  Government,"  by 
Marquis  Luigi  Solari.  The  author  read  from  the 
manuscript,  and  as  no  printed  advance  copies  were 
available  the  paper  could  not  be  discussed  easily. 
The  second  paper  was  on  the  "Theory  of  Wireless 
Telegraphy,"  by  John  Stone  Stone  of  Boston.  The 
paper  was  also  read  from  the  manuscript,  but  the 
circumstance  that  the  author  presented  the  equations 
and  curves,  on  large  sheets  made  it  somewhat  easier 
for  the  audience  to  follow  him.  Dr.  De  Forest  and 
Mr.  Delany  took  part  in  the  discussion,  in  which  it 
was  said  that  Mr.  Stone's  paper  formed  undoubtedly 
a  step  in  advance  by  giving  the  engineer  a  com- 
paratively simple  illustration  of  the  underlying  theory 
and  assisting  him  to  grasp  the  physical  process.  Dr. 
De  Forest  mentioned,  however,  that  his  experiments 
did  not  substantiate  the  theory  as  announced  by  Mr. 
Stone. 

Dr.  De  Forest's  paper  on  "Electrolytic  Receivers  in 
Wireless  Telegraphy"  attracted  the  audience  on  ac- 
count of  the  possibility  of  observing  his  experiments 
in  actual  working  on  the  fair  grounds.  In  the  discus- 
sion It  was  shown  that  the  doctors  still  disagree  as 
to  the  phenomena  in  the  receiver. 

The  last  paper  on  the  programme  of  Thursday 
was  on  "Loaded  Telephone  Lines  in  Practice,"  by 
Hammonr]  V.  Hayes,  a  Bcll  engineer  of  Boston,  and 


was  read  by  the  secretary  in  the  absence  of  the  au- 
thor. As  the  subject  was  of  such  great  importance 
to  the  telephone  world  at  large  the  paper  was  sub- 
mitted to  a  general  discussion.  Dr.  Kennelly  was 
invited  to  open  the  discussion,  which  he  did  in  analyz- 
ing the  curves  that  gave  the  results  of  tests  between 
loaded  and  unloaded  lines.  The  curve  of  unloaded 
line  shows  that  vocal  transmission  in  cables  is  car- 
ried on  in  high  G  and  that  the  actu.al  cable  behaves 
as  if  it  were  operated  at  one  frequency,  namely,  825 
cycles  per  second.  The  secretary  (B.  Gherardi) 
related  his  actual  experience  in  the  experiments  with 
loaded  lines  in  which  he  participated  in  and  around 
Greater  New  York.  He  showed  diagrammatically  the 
lines  used  between  the  Courtlandt  Street  office,  New- 
ark and  Elizabeth;  also  on  Long  Island  from  Pros- 
pect office  in  Brooklyn  to  Jamaica  and  Far  Rockaway, 
in  which  lines  the  cables  served  to  bring  in  long  lines. 
This  experience  proved  that  loaded  cable  lines  are 
particularly  valuable  in  bringing  long  lines  into  cities. 
The  cable  line  itself,  however,  must  not  be  too  short, 
else  the  loading  may  actually  deteriorate  transmis- 
sion. The  secretary  also  illustrated  the  actual  form 
in  which  the  load  coils  were  put  into  service.  Seven 
layers  of  seven  coils  are  placed  into  a  cylindrical  pot, 
which  is  closed  by  a  flanged  cover.  The  pot  is  set 
upon  the  manhole  floor  and  the  cable  from  the  pot  is 
spliced  to  the  cable  to  be  loaded  at  a  point  about 
midway  between  the  opposite  manhole  walls. 


Friday  was  set  apart  for  a  joint  meeting  between 
Section  G  and  Section  F  so  as  to  give  both  sections 
an  opportunity  to  hear  the  paper  on  "Electrolysis  of 
Underground  Conductors,"  by  Prof.  G.  F.  Sever  of 
New  York.  The  author  did  not  read  his  parer  in  full 
there  were  no  advance  copies  available.  The  results 
of  inquiries  in  relation  to  electrolysis  observations 
from  street-railway  companies  and  municipalities  had 
been  tabulated  by  the  author,  who  communicated  the 
most  interesting  data  to  the  audience.  The  informa- 
tion mostly  desired,  namely,  as  to  remedies  that 
would  be  effective,  was  rather  meager.  In  the  discus- 
sion the  representatives  of  Australia  and  Sweden  took 
a  prominent  part.  Mr.  Hesketh  pointed  out  that  it 
would  be  a  difficult  matter  exactly  to  place  the  re- 
sponsibility and  that  mutual  co-operation  between 
the  parties  concerned  was  absolutely  necessary.  He 
declared  the  system  of  fixing  an  allowable  drop  of 
potential  without  reference  to  length  of  line  as  wrong 
He  also  pronounced  the  measuring  of  potential  be- 
tween rails  and  pipes  as  insufficient.  The  German 
proposition  of  measuring  between  rails  and  adjacent 
earth  seemed  more  proper  to  him. 

Secretary  Gherardi  gave  some  data  from  his  experi- 
ence. He  said  that  they  experienced  in  Brooklyn 
as  much  as  700  amperes  coming  back  on  the  cable 
sheaths,  but  by  means  of  mutual  agreements  they  had 
the  trouble  reduced  so  as  to  be  inappreciable.  The 
gentleman  from  Sweden  related  some  of  the  rules  and 
regulations  in  existence  in  continental*  European 
cities,  principally  in  Hamburg  and  Berlin.  He  stated 
that  in  Europe  railway  systems  are  more  heavily 
bonded  and  better  insulated  as  to  the  return  current 
than  in  this  country.  In  some  cases  return  cables  of 
the  same  capacity  as  the  feeders  are  used,  which  has 
the  additional  advantage  of  interchangeability  of 
returns  and  feeders  in  case  of  accident. 

P.  B.  Delany  and  the  chairman  discussed  the  sub- 
ject with  respect  to  telegraph  cables  and  cited  an 
instance  where  cable  sheath  and  rails  were  connected 
so  as  to  let  the  cable  sheath  carry  its  portion  of  the 
return  current,  which  so  far  has  not  exceeded  the 
carrying  capacity  of  the  sheath. 

The  discussion  seemed  to  develop  as  the  best 
remedy  in  the  present  situation  a  heavily  bonded 
track  and  substantial  returns. 

After  this  paper  Section  G  took  up  again  its  ov\n 
work.  The  paper  on  the  "Theory  of  Telephone-ex- 
change Development,"  by  G.  de  la  Touanne  of  Paris, 
was  read  by  title.  As  advance  copies  had  been  at 
hand,  a  short  discussion  ensued,  in  which  Messrs. 
Hesketh,  Gherardi,  Reber  and  Dommerque  partici- 
pated. In  the  subdivision  of  annual  expenses  the 
item  of  depreciation  seemed  to  be  superfluous  as 
long  as  maintenance  and  sinking  fund  were  provided 
for.  The  rate  of  working  per  operator  was  severely 
questioned  and  the  opinion  was  strongly  expressed 
that  the  author's  minimum  rate  of  200  connections 
per  operator-hour  was  really  too  high  and  should  be 
considered  as  the  maximum  limit 

K.  B.  M'iller  of  Chicago  gave  a  short  account  of 
his  paper  on  "The  Automatic  vs.  the  Manual  Tele- 
phone Exchange,"  and  he  was  asked  to  lead  the  dis- 
cussion, in  which  also  Messrs.  Gherardi  and  Dom- 
merque participated.  The  author  emphasized  that 
the  automatic  was  still  at  the  beginning  of  develop- 
ment, while  the  manual  exchange  had  reached  a 
high  degree  of  perfection  and  that  no  new  develop- 
ments in  that  direction  could  be  expected  in  the  near 
future.  Mr.  Dommerque  thought  that  trouble  will 
occur  at  the  subscribers'  station  from  complication  of 
apparatus ;  also  that  at  the  exchange  maintenance 
will  cost  heavily  in  future  when  the  apparatus  grows 
older.  He  believed  that  in  very  large  cities  like  New 
York  and  Chicago  satisfactory  service  requires  func- 
tions that  need  brains  and  could  not  be  performed 
automatically.  In  very  small  places  an  operator  is 
required  for  toll  service  who  could  handle  the  local 
business  also,  therefore  an  automatic  exchange  for 
small  places  was  too  costly.  In  medium-sized  cities 
the  automatic  would  become  too  costly  to  operate 
when  the  present  apparatus  was  improved  upon  and 
adapted    to    modern    rcqnircmeni?,      The    speaker 
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thought  that  the  solution  of  the  problem  would  be 
a  combination  of  manual  and  automatic  apparatus. 

Mr.  Gherardi  called  attention  to  the  fact  that  the 
manual  apparatus  was  crude  and  badly  built  at  the 
beginning,  and  in  order  to  improve  service  and  keep 
step  with  the  times  it  had  to  be  better  constructed 
until  at  the  present  time  the  workmanship  in  manual 
exchanges  is  of  the  highest  grade,  which  is  not  found 
in  automatic  exchanges.  The  change  in  the  auto- 
matic to  high-grade  workmanship  would  increase  the 
cost  of  the  automatic  apparatus  greatly. 

Prof.  J.  C.  Kelsey's  paper  on  "Features  of  the 
Dunbar  Two-strand  Common-battery  System"  was 
read  by  title  only,  in  the  absence  of  the  author. 
It  was,  however,  discussed  by  Messrs.  Miller,  Mc- 
Berty,  Hesketh  and  Doninierque.  It  was  pointed  out 
by  Mr.  Dommerquc  that  the  two-wire  principle  had 
been  worked  out  for  trunk  and  other  services.  He 
also  mentioned  that  ilr.  Dunbar  had  originated  the 
two-wire  idea,  but  that  Mr.  Miller  was  entitled  to  a 
great  deal  of  credit  for  his  co-operation  in  the  de- 
velopment. 

Mr.  McBerty  questioned  the  preference  of  a  two- 
wire  over  a  three-wire  system  and  believed  also  that 
an  advantage  in  cost  could  not  be  found  in  a  tw'O- 
wire  system.  Mr.  Miller  gave  his  opinion  that  a 
three-wire  system  must  be  more  flxible.  as  there 
was  a  third  clement  available  in  the  third  conductor. 
Mr.  Hesketh  asked  about  the  adaptability  of  the  two- 
wire  system  to  tone  tests,  reverting  and  qualified 
busy  tests,  automatic  ringing  and  automatic-trunk 
signaling. 

The  last  paper  was  read  by  L.  W.  Stanton  of 
Cleveland  on  "Modern  Telephone  Engineering."  The 
late  hour  and  the  absence  of  advance  copies  were  the 
reasons  for  not  entering  upon  a  discussion. 


Section  H.— Electrotherapeutics. 

In  this  section  Dr.  William  J.  Morton  and  Mr. 
William  J.  Jenks.  both  of  New  York,  were  chairman 
and  secretary,  respectively.  The  first  day's  work 
consisted  of  the  address  of  welcome  by  the  chair- 
man and  the  reading,  in  abstract,  of  several  papers 
by  foreign  authors  w'ho  could  not  be  present. 

On  the  second  day  the  first  paper  presented  was 
by  Dr.  T.  P.  Hall  of  Chicago  on  the  subject:  "Prin- 
ciples of  Electrotherapeutics."  Next  followed  a 
paper  by  Prof.  S.  Schatzky  on  the  "Effect  of  Con- 
stant Current  on  Vitality  of  jNlicrobes."  Due  to  the 
absence  of  the  author.  Dr.  Hall  kindly  volunteered 
to  read  the  paper. 

Following  this  the  chairman  read  a  paper  upon 
"Electrical  Purification  of  Drinking  Water,"  written 
by  John  W.  Langley. 

Dr.  Emil  H.  Grnbbe  of  Chicago  read  the  next 
paper,  "Roentgen-raj-s  and  Radioactive  Substances 
as  Therapeutic  Agents."  The  author  gave  a  history 
of  his  rcsearch.cs  in  the  field  of  radioactivity  jind 
announced  the  discovery  of  a  new  fluorescent  sub- 
stance .which  he  has  used  in  connection  with  X-rays 
in  the  treatment  of  malignant  diseases.  This  paper 
was  discussed  by  the  chairman,  who  has  done  much 
research   work   in  this  same  line. 

Next  followed  a  paper  by  Prof.  Dr.  M.  Benedikt 
on  the  "Radiodiagnostics  of  Diseases  of  the  Head 
and  Brain."  The  author,  although  not  explicit  in 
his  technique,  nevertheless  made  it  very  clear  that 
he  has  been  able  10  diagnose,  by  means  of  the 
skiagraph,  such  conditions  as  epilepsy  and  eclampsia 
— two  conditions  which  up  to  this  time  were  not 
thought  diagnosable  by  X-ray  methods.  The  paper 
was  discussed  by  Drs.  Grubbe  and  JMorton. 

A  paper  on  "Static  Electricity  in  Chronic  Neph- 
ritis," by  Dr.  C.  S.  Neisvvanger.  was  reiid,  in  the 
absence  of  the  author,  by  the  secretary.  Drs. 
Grubbe,  Morton  and  Massey  took  part  in  the  dis- 
cussion. "Some  Observations  upon  the  Treatment 
of  Lupus  Vulgaris  by  Phototherapy,  Radiotherapy 
and  Otherwise,"  by  Dr.  Charles  R. 
lowed  atid  was  discussed  by  Drs. 
Skinner,  Grubbe  and  Morton.  Dr. 
Skinner  read  his  paper  entitled,  "A 
sarcoma  Treated  by  Roentgen  Radiation."  He  re- 
ported a  symptomatic  cure  in  a  bad  case  of  sarcoma 
under  X-ray  treatment.  The  chairman  read  an  ab- 
stract of  Dr.  G.  O'Farrill's  paper  on  "Improvements 
in  High-frequency  Generators." 

On  Wednesday  a  joint  meeting  with  the  American 
Electrotherapcinic  Association  was  held  at  Congress 
Hall  on  the  World's  Fair  grounds  and  a  paper 
on  "Diagnosis  of  Calculi  by  Roentgen  Rays"  was 
presented  by  Dr.  R.  H.  Baggs.  The  paper  was  dis- 
cussed by  Dr.  M.  Kassabian,  who  differed  from  the 
author  practically  in  every  detail  of  technique.  Dr. 
W.  J.  Herdman's  paper  on  "Du  Puyten's  Coiitrac- 
tion"  was  read  by  title.  A  member  read  Dr.  J.  H. 
Kellogg's  paper  on  "Electrotherapeutics."  Next  fol- 
lowed Dr.  William  B.  Snow  with  a  paper  on  "Ther- 
apeutic L^scs  of  Static  Electricity."  This  paper  en- 
couraged the  use  of  pure  static  currents.  The  dis- 
cussion was  by  Drs.  Skinner,  Massey,  Morton  and 
Grubbe.  Owing  to  the  fact  that  the  papers  of  Dr. 
Jacques  Loeb  and  Dr.  G.  G.  Burdick  had  gone  astray 
in  transit,  they  were  not  read  before  the  society,  but 
will  appear  in  the  Transactions.  The  chairman  next 
read,  in  abstract,  the  paper  of  Dr.  J.  A.  Riviere  on 
"Physicothcrapy  of  Neurasthenia." 

On  Thursday  Dr.  Carl  Beck  of  New  York  read  a 
paper  on  and  gave  a  demonstration  of  a  radiograph 
diaphram  apparatus  of  his  own  invention.  This  in- 
strument, due  to  its  simplicity  and  cheapness,  at- 
tracted considerable  attention.  The  paper  was  dis- 
cussed   by    Drs.    Grubbe,    Snow,    Morton    and    Mr. 
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Friedlander.  After  this  followed  a  paper  on 
"Fluorescence  of  the  Human  Organism,"  by  Dr. 
William  J.  ilorton  of  New  York.  Dr.  Alorton  ex- 
hibited many  specimens  of  fluorescent  substances 
and  also  a  compressor  instrument  used  in  radio- 
graphing deep  soft  parts.  This  instrument  is  ex- 
tremely simple,  consisting  only  of  a  brass  ring  seven 
inches  in  diameter  and  about  one-quarter  inch  in 
thickness.  The  inner  circle  of  the  ring  consists  of 
a  plate  of  aluminum  from  one-sixteenth  to  one- 
eighth  inch  in  thickness.  By  means  of  straps  this 
plate  is  firmly  fastened  to  the  patient  and  radio- 
graphing table.  Dr.  Grubbe  led  the  discussion. 

'1  he  last  paper  presented  was  by  Dr.  G.  B.  Massey 
of  Philadelphia  on  "Cataphoric  Diffusion  of  Metal- 
lic Ions  in  Destructive  Sterilization  of  Cancer  and 
Tuberculous  Deposits."  The  doctor  exhibited  the 
instruments  used  by  himself  and  assistants.  Lan- 
tern slides  also  were  shown  of  "before  and  after" 
cases.  This  paper  was  discussed  'Dy  Dr.  Granger  of 
New  Orleans,  who  also  exhibited  photos  of  cases 
treated  by  this  method.  Drs.  Dickson  and  Morton 
concluded  the  discussion. 


Friday  evening  at  the  German  National  Pavilion  on 
the  fair  grounds.  The  St.  Louis  reception  committee 
arranged  for  the  affair,  and  entertained  the  foreign 
and  society  delegates  and  oflicers  of  the  Congress 
as  its  guests.  There  was  an  attendance  of  several 
hundred,  and  a  witty  St.  Louis  lawyer  acted  as 
toastmaster.  Responses  were  made  by  Mr.  R.  K.  Gray, 
-Mr.  B.  J.  Arnold,  Professor  Ascoli,  Mr.  Robert 
Hammond  and  others. 

Jlr.  R.  K.  Gray,  president  of  the  British  Institution 
of  Electrical  Engineers,  gave  a  luncheon  on  the 
\\  orld's  Fair  grounds  to  a  large  number  of  electrical 
guests  on  Saturday. 


Social  Features  of  the  Congress. 

During  the  week  of  the  International  Electrical 
Congress  there  was  a  succession  of  dinners,  receptions 
and  other  social  features  in  honor  of  the  visitors. 
Nearly  all  the  foreign  delegates  and  many  of  the 
Americans  arrived  on  Sunday,  September  nth,  and  on 
the  evening  of  that  day  there  was  an  informal  recep- 
tion in  the  parlors  of  the  Jefferson  Hotel,  which  was 
the  headquarters  of  the  "circular-tour"  party.  On 
Monday,  the  opening  day  of  the  Congress,  there  was 
an  automobile  ride  for  the  ladies  in  the  forenoon. 
This  feature  was  tendered  by  the  St.  Louis  recep- 
tion committee.  On  the  evening  of  that  day  there 
was  a  reception  at  the  New  York  State  Building  at 
the  World's  Fair,  also  tendered  by  the  reception  com- 
mittee. 

The  Italians  took  a  hand  in  the  entertaining  on 
Tuesday,  giving  a  reception  from  s  to  7  p.  m.  at  the 
Italian  pavilion  on  th'e  Fair  grounds,  to  which  mem- 
bers of  the  Congress  ^\  ere  invited.  The  music  for 
the  afternoon  was  furnished  by  10  mandolin  .and  gui- 
tar players,  whose  rendition  of  popular  Italian  airs 
was  much  enjoyed.  Mrs.  Ascoli  assisted  her  husband, 
Professor  Ascoli,  in  receiving.  About  500  guests 
called  and  were  made  welcome  by  Mr.  Pavia  of  Italy, 
president  of  the  Royal  Italian  Commission,  and  Com- 
missioners Branci  and  V.  Zeggio. 

On  Tuesday  afternoon,  too,  a  special  display  of 
moving  pictures  was  given  for  members  of  the  Con- 
gress in  the  Westinghouse  Auditorium  in  Machinery 
Building. 

One  of  the  most  brilliant  social  events  of  llie 
Congress  was  the  formal  dinner  of  Tuesday  night, 
given  by  Mr.  Bion  J.  Arnold,  president  of  the  Ameri- 
can Institute  of  Electrical  Engineers,  in  honor  of  the 
president,  delegates  and  oflicers  of  the  Institution  of 
Electrical  Engineers  of  Great  Britain.  The  dinner 
was  given  in  the  Jefferson  Hotel  and  was  attended 
by  about  60  gentlemen,  including  all  of  the  foreign 
official  delegates.  Mr.  Arnold  presided,  with  Mr.  R. 
Kaye  Gray,  president  of  the  British  Institution,  on 
his  right.  Speeches  were  made  by  Mr.  Gray,  Dr. 
R.  T.  Glazebrook  of  England,  Prof.  John  Perry  of 
England.  Mr.  Robert  Hammond  of  England,  Prof. 
M  Ascoli  president  of  the  .'Kssociazione  Elettrotec- 
nica  Italiana,  Prof.  L.  Lombardi  of  Italy,  Antonio 
Gonzalez  of  Spain,  Prof.  Elihu  Thomson  of  the 
United  States,  Prof.  Samuel  Sheldon  of  Brooklyn 
and  others.  The  whole  affair  passed  off  delightfully 
and  will  long  be  remembered. 

Wednesday  was  Electricity  Day  at  the  WorW  s 
Fair  and  all  the  events  took  place  on  the  fair  grounds. 
After  the  forenoon  session  in  Festival  Hall  the  mem- 
bers of  the  Congress  were  entertained  at  luncheon 
in  Electricity  Building  by  the  exhibitors  in  that  build- 
inf'  In  the  evening  there  was  an  elaborate  reception 
in'Electricity  Building  from  8  to  11  p.  m.  The  build- 
ing was  brilliantlv  illuminated  and  tastefully  deco- 
rated Mr.  F.  H.  Gale  introduced  the  guests  to 
President  and  Mrs.  Francis  and  others,  who  helped 
to  receive.  Refreshments  were  served,  and  all  work- 
ing exhibits  in  the  building  were  in  operation  for  the 
benefit  of  the  electrical  visitors,  only  invited  gucs  s 
being  admitted  to  the  building.  Prof.  ^y.  E^  Golds- 
borough,  chief  of  the  department,  was  indefatigable 
in  planning  for  the  comfort  and  entertainment  of  all. 

On  Thursday  night  Prof.  Elihu  Thomson,  presi- 
dent of  the  Congress,  gave  a  dinner  at  the  Jefferson 
Hotel  for  the  delegates  from  governments  and  trom 
affiliated  societies  and  for  the  oflicers  of  the  Congress. 
Dr.  Kennelly  acted  as  toastmaster,  and  there  was  a 
response  from  some  representative  of  each  foreign 
nation  sending  a  delegation. 

Dr.  F.  A.  C.  Perrine  gave  an  interesting  illustrated 
lecture  on  "Power  Transmission"  at  the  Westing- 
house  .Auditorium  on  Thursday  night. 

A  luncheon  was  given  on  Friday  at  the  Jefferson 
Hotel  by  members  of  the  jury  of  electrical  awards  at 
the  World's  Fair  to  Prof.  W.  E.  Goldsborough,  chief 
of  electricity  at  the  World's  Fair.  Covers  were  laid 
for  60  guests,  and  Oscar  T.  Crosby  of  Washington, 
D.  C,  acted  as  toastmaster.  Prof.  Elihu  Thomson 
and  Dr.  A.  E.  Kennelly  were  special  guests. 

Commissioner-General  and  Mrs.  Walson  gave  a 
reception  in  honor  of  the  nrcsident  and  members  of 
the  Internritional  Electrical  Congress  at  the  British 
Royal  pavilion  from  4  to  6  p.  m.  on  Friday.  Tea 
was  served  by  East  India  servants,  whose  oriental 
dress  added  a  touch  of  color  to  the  brilliant  scene. 

The  principal  banquet  of  the  week  was  given  on 


Members  in  Attendance. 

It  is  impossible  to  give  the  names  of  all  who  at- 
tended  the    Congress.      Following   are   some   of   the 


names  secured ; 

ICIiiiu   Thomson. 

U.   J.  Arnold. 

\V.    D.    Weaver. 

A.  E.    Kennelly. 

I'rof.     H.     S.     Carharl. 

C.    F.    Scott. 

Prof.    W.    E.    GoldsljorouRli. 

tVof.    H.   T.   Barnes. 

C.    P.    Steinmetz. 

A.  II.    Armstrong. 
Prof.    E.    L.    Niehols. 
Dr.    Louis    Bell, 
.lohn    W.    Lieb,    Jr. 
W.    J.    Jenks. 

Dr.    VV.    J.    Morton. 

Prof.    Samuel   Sheldon. 

Carl    Hering. 

Gano  S.  Dunn. 

Eraneis   W.   Jones. 

Dr.    I.ouis    Duncan. 

Bancroft    Gherardi. 

.\ntonio  Gonzalez. 

J.    C.    Shields. 

Prof.     M.     Ascoli. 

Miguel    Otamendl. 

Guillebot    de    Nerville. 

Prof.    John    Perry. 

Ormond    Higman. 

Jorge    Ncwbery. 

Jos.    Vater. 

John  Hesketh. 

Capt.    G.   Eerrie. 

A.    Dennery. 

Col.     R.    E.     B.    Crompton. 

Dr.   R.    T.    Glazebrook. 

Dr.    S.    W.    Stratton. 

A.    ]\Iaffezzini. 

Prof.    L.    Lombardi. 

E.  Jona. 

G.    Goelllinp. 

.'\rthur   Williams. 

W.    Duddell. 

R.  Kaye  Gray. 

H.    E.    Harrison. 

Louis  A.    Ferguson. 

T.    F:   Grover. 

G.   N.    Eastman. 

Marius    Latour. 

Maj.  Samuel  Reber,  U.  S.  ,\. 

F.  A.  C.  Perrine. 
W.  D.  Bancroft. 
Dr.  W.  Litzrodt. 
C.  R.   Dickson 

Lieut.    Com.    J.    L.    Tavnc. 

W.    C.   L.   Eglin.        '    ' 

Dr.    G.    J.    von    .Swaav. 

William    Goltz. 

W.   H.   Bradt. 

1«.   B.   Owens. 

F.  J.  Sprague. 

Prof.    A.    S.    Langsdorf. 

Gerard    Swope. 

W.    A.    Layman. 

H.    H.   Humphrey. 

W.   V.   N.    Poivelson. 

B.  Pantalconi, 
George     Rosenthal. 
W.  A.    Kreidler. 
W.    E.    Keily. 

F.   L.   Perry. 
Franz   Welz. 

C.  D.  Chateney. 

E.  G.    Cowdcry. 
Fred   V.    Edge'll. 

F.  Frolieh. 

W.    Worth   Bean. 
J.     R.     Cravath. 
R.    H.    Rice. 
K.     Sosnowski. 

G.  Magnus. 
Gaston   Roux. 
E.   R.   Weeks. 
Svante    Arphenius. 
Cecil   P.    Poole. 

II.   C.   Parker. 
Clias.   A.   LaFever. 
C.    B.    Graham. 
Townscud    Wolcott. 
Chas.    M.    Knight. 
'G.     Faecioli. 

E.  F.    Roeber. 
Patrick    Delany. 
Emmanuel    Freund. 
.\.    Maxwell. 

W.    Scarlett. 
K.    II.    Mullin. 
A.    S.    JlcAllister. 
K.   T.   McNitt. 
Capt.   R.    F.   Willis. 
1"'.    G.    Bernard. 
Chas.  Day. 

F.  G.    Bolles. 
Geo.  C.  Leber. 

E.  W.  Hawkins. 

F.  Carini. 
Darwin   Bates. 
C.  F.   Burcess. 
C.    I..    Williams. 
Leonard    E.    Hurtz. 
Robert   P.    Mitchell. 
.Solomon  Davis. 

C.    B.   Bolton. 
S.   B.  Way. 
(mido  Robb. 
I.      G.     Ro.sensloek. 
W.    G.    Bain, 
ti.    Straniezzi. 
1  .    Galiinherti. 
n.    K.    Patten.      ' 
W.   H.    Scoll. 
Godfrev  Pope. 
E.   L.   Ogle. 
Inhn  T.  Connolly. 
A.    C.    F.    Webb. 
Silvio    TMagrini. 
Edward   Roth. 
N.    Castellini. 


Prof.   F.  C.  Caldwell. 
vVrthur     Simon, 
rl.    C.    Shadd. 
II.    Ho. 
P.    N.    Nunn. 
W.   E.   McCay. 
Homer    L.    Aiesz. 
I'".  J.  Spragne. 
.  A.   H.   Kalbfleisch. 
Henry    Crew. 
C.    Marshall. 
VVilliam    I.    Bradley. 

F.  J.    Dommerque. 
W.   T.   Crompton. 
R.    B.    Perring. 

C.  J.   Hopkins. 
Eugene  H.  Abadie. 
J.    T.    Morris. 
H.    W.    Wyckoff. 
R.   F.    Schuchardt. 

G.  W.   Patterson. 
F.  H.   Nalder. 
John    C.    Ostermann. 
VV.  A.   Barnes. 

W.   H.   Martin. 
F.   B.  Behr. 
S.   O.    Ochs. 
L.    C.    Marburg. 
Edward    R.    Taylor. 

E.  Kilburn  Scott. 
\V.  B.  Marr. 

( leorge    Bullock. 

J.    A.    i\Iover. 

C.    D.    Child. 

Theo.  Feilden. 

R.    S.    Erskine. 

Dr.    A.    R.    Tarkln,glon. 

O.    S.    Bragstadt. 

F.  B.    Crocker. 
Robert    Rankin. 
S.   S.   Sadtler. 
N.    J.   Neall. 
W.   L.    Waters. 
A,    L.    Staderman. 
Dr.    C.    E.    Skinner. 
C.    H.    Sharp. 

H.  B.    Smith. 
1£.    M.    Tinglev. 
Chas.    H.    Roth. 
,T.   M.    Thnringer. 
F.    E.    Barker. 
Dr.   L.   M.   Potts. 
C.  W.   Hutton. 
.'\madee   Granger. 
F.  C-  Toepleraan. 
M.    H.    Gerry,  Jr. 
F.    W.    Grover. 
Prof.  G.  F.  Sever. 
John  C.   Hays. 
M.    L.    Holman. 
Frederick  Bedell. 
Francesco    Giudice. 
W.    S.    .\ndrews. 
Creoree    Wilkinson. 
W.    C.    Yeatinan. 
K    E.    Gulhe. 
Edvardo    .\mbrosana.  " 
Arthur   Frantzen. 
W.   A.    Layman. 
Andrew    Pinkerton. 
C.    E.    Reid. 
T.    H.    Finiiev. 
J.    F.    Burns: 
E.    H.    Seaman. 
Frank   P.    Foster. 
J.    L.    Foy. 
James   Edgar. 
Edgar  L.   Larkiii. 
R.    E.   Heine. 
Hermann    Spoehr. 

B.  F.  Eicholtz. 

C.  A.    Hobein. 
R.   E.    Hayward. 

E.  B.    Woodson. 
V.    R.   Lansingh. 
John     S.     Peck. 
N.   A.   Eckart. 
Peter  Tnnkersfeld. 
Prof.  A.  G.  Webster. 
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B.  F.   Ever. 

A.  L.    Swanson. 
George    T.    Street. 
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P.  H.  Thomas. 

C.  H.    Smith. 
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T.    E.    Grossman. 
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A.    .S.    Crane. 
JI.    H.    Scabrook. 
C    E.   Skinner. 
M.    M.    Fowler. 
H.   C.  Whiting. 

F.  E.    Grecnman. 

C.  A.    Gaines. 
L.    G.    VanNess. 
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D.  M.    Kintner. 
F.    C.    Kidman. 
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It.   W.    Fisher. 
F,    Boldenweck. 
T.  P.  Jackson. 
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Dr.   F.  H,  Munroe. 
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David   B.    Rnshmore. 
Prof,  Guido  Grassi. 
Richard  Fleming. 
.^ntonio    Pesenti. 
P.    M.    Lincoln. 
Dr.    Emil    G.    Beck. 
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M.    .Tennison. 

C.    T.    Fechheimcr. 

T.    C.    Hatzel. 

W.    Summerscales. 

C.    F.    Eeames. 

Dr.   A.    F-    Endstrom. 

T.    W.    Richards. 

Kemoster   P.    Miller. 

G.  G.   Ponti. 

M.  H=i\ashi. 

W.    H."  Hale. 

H.  H.  Willard. 

E.    O.    Schweitzer. 

n.  W.   Brown. 

T.    .v.    Foster. 

S.    von    Prnsinowski. 

W.    M.   Riges. 

A.    Carrelii. 

R.  W.   H-mnhell,   Tr. 

Robert    Abel. 

L.    Hammerstrand. 

C.   A.  .-\dams. 

H.    B.    Foote. 

H.    \\'.    Leonard. 

C.   E.    Waddell. 

E.    F-   Schenk. 

W.    C.    L.    Eglin. 

S.    C.    Shaffner. 


T.   Proctor  Hall. 
Arthur  W.   Smith. 
W.    I.    Slichter. 
A.    A.    Kind. 
W.    P.    Carstarphen. 
Tohn   R.   Hewett. 
H.  H.   Roberts. 
W.    Mc.\.    Johnson. 
W.    S.   Gradolph. 
Clayton  W.  Pike. 
,T.   H.   Perkins. 
R.    N.   Davidson. 
J.   J.    Green. 
Thos.  Hesketh. 
R.    A.    Porter. 

A.  C.  Bunker. 

B.  D.  Horton. 
E.    Ruebel. 

H.    R.    Snyder. 
Robt.    T.  lazier. 
H.    Alraert. 
Robert  Ferris. 
\V.  Lewis  Brosius. 
H.   W.    Buck. 
Dr.  \V.  B.    Snow. 
P.  H.   W.   Smith. 
G.   B.   ALissay. 
E.    S.    Camp. 

C.  \V.    Rice. 
David  M.  Donnar. 
E.  S.  Marlow. 

E.    B.   Rosa. 
C.    E.    Scribner. 
W.  A.  Blanck. 
G.    H.    Condiet. 
W.  W.  Donaldson. 
E.    M.    Hewlett. 
Morris    Hale. 

E.  H.   Anger. 
Robert  Hammond. 
Geo.    A.    Damon. 
V.    S.    Converse. 
H.  A.   Calderwood. 

F.  E.    Sharpe. 
T.    L.   Marr. 

H.  B.  Coho. 

V.   Karapetoff. 

W.  E.   Phelos. 

C.    H.   Moritz. 

S.   B.   Pike. 

C.    T.    Axtell. 

R.    Miehling. 

T.    H.    Hudgson. 

R.    R.  Ramsey. 

A.   White. 

W.    K.    Dunlap. 

Dr.   L.   Kahlenberg. 

O.    M.    Stewart. 

T.    M.    S.    Waring. 

A.    C.    Farrand. 

Timothy   O'Hearn. 

C.    E.    biehl. 

Dr.    Russell    H.    Boggs. 

Schuyler    Skaats    Wheeler. 

H.    Randall    .Mlensworth. 

G.  H.    Higirins,    If.    D. 
.A.   T.   O'Reilly. 

H.    J.    Ryan.  ' 
Geo.    H-    Holderman. 
T^e  DeForest. 
C.    Gordon    Cox. 
T.   B.   Lambert. 
Gianfranco    Tesi. 


Electrical  Congress  Notes. 

The  Royal  Society  of  En.^land  sent  as  fraternal 
delegates  Dr.  R.  T.  Glazebrook  and  Prof.  John  Perry. 

The  Northwestern  Electrical  Association  was  rep- 
resented by  T.  F.  Groyer,  president,  and  William 
Goltz. 

Prof.  J.  .A..  Bergonie  and  M'arius  Latour  were 
named  as  the  delegates  of  the  Societe  Internationale 
des    Electriciens   of   France. 

English  was  the  official  language  of  the  Congress, 
but  French  was  used  by  delegates  from  France  in 
the   opening  and  closing  exercises. 

The  Italians  contributed  appreciably  to  the  suc- 
cess of  the  Congress.  Ascoli,  Jona.  Lombardi,  Carini 
and  others  contributed  papers  and  took  part  in  the 
discussions. 

Arrhenius  of  Sweden,  although  a  great  scientist, 
is  an  unassuming,  modest  man.  It  was  with  difficulty 
that  he  was  persuaded  to  occupy  a  seat  in  the  front 
row  of  delegates  at  the  taking  of  the  photograph  on 
Friday.     This  is  the  picture  reproduced  on  page  237. 

There  were  many  college  professors  at  the  Con- 
gress. In  introducing  the  guests  at  the  reception  at 
the  Palace  of  Electricity  on  Wednesday  evening  Mr. 
Gale  became  so  facile  in  introducing  "Professor  So- 
andso"  to  President  Francis  that  occasionally  he 
found  himself  saying  "Professor  Francis,  allow  me 
to  introduce  President  Soandso."  The  introduction 
went  as  well  one  way  as  the  other. 

The  St  Louis  reception  committee,  which  did  so 
much  for  the  social  success  of  the  week,  was  made 
up  as  follows :  W.  V.  N.  Powelson,  chairman ; 
W.  A.  Baehr,  John  I.  Beggs.  Murray  Carleton,  E. 
G.  Cowdery.  S.  M.  Dodd,  G.  F.  Durant.  W.  E. 
Goidsborough,  H.  H.  Humphrey,  S.  M.  Kennard, 
A.  S.  Langsdorf.  W.  A.  Layman.  Robert  ilcCulloch, 
W.  F.  Noelker,  G.  Pantaleoni,  H.  L.  Reber.  G.  D. 
Rosenthal,  Roger  Scudder,  J.  E.  Smith,  E.  J.  Spencer, 
Gerard  Swope  and  J.  S.  Walsh. 

"The  St.  Louis  Exposition  is  certainly  very  grand," 
said  Mr.  Gaston  Roux,  director  of  the  Bureau  of 
Electrical  Installations,  Paris,  "but  I  consider  the 
extensive  grounds  somewhat  a  disadvantage.  Too 
much  time  is  lost  in  going  from  one  place  to  another, 
and  in  some  cases  nothing  is  gained  by  thus  sep- 
arating the  various  buildings.  We  are  doing  con- 
siderable work  in  long-distance  power  transmission 
in  France  now,"  continued  Mr.  Roux,  ''and  have  been 
Irs'ing  a  new  type  of  insulator.  This  insulator  is 
made  of  glass,  of  three  parts,  cemented,  and  is  used 
,  on  a  50,000-volt  line.     The  glass  is  made  by  a  special 
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process,  the  parts  being  oil-tempered,  and  a  non- 
hygroscopic  surface  is  produced  thereby.  The  in- 
sulating qualities  of  glass  are  higher  than  those  of 
porcelain,  and  the  chances  of  imperfection  not  so 
great  as  with  glazed  porcelain.  We  expect  to  operate 
a  line  about  300  miles  in  length." 

"The  St.  Louis  street-railway  system  is  far  more 
extensive  than  any  of  those  we  have  in  England," 
said  Dr.  R.  T.  Glazebrook  of  the  British  Institution 
of  Electrical  Engineers.  "Our  cities  are  much  older, 
and  do  not  have  the  streets  crossing  at  right  angles 
to  such  an  extent  as  you  have  here.  This  is  a 
decided  advantage  in  the  layout  of  a  street-railway 
system.  It  is  certainly  remarkable  with  what  ease 
one  may  reach  any  part  of  the  city.  We  do  not 
use  as  long  a  car  in  England,  but  employ  a  large 
number  of  double-deck  cars,  which  enjoy  great  pop- 
ularity." 

Mr.  F.  Froelich,  representative  of  the  German  So- 
ciety of  Engineers  of  Berlin,  said  that  he  and  his 
fellow-countrymen  are  somewhat  disappointed  about 
the  character  of  the  electrical  and  mechanical  ex- 
hibits at  the  World's  Fair.  While  the  exhibits  are 
very  interesting  and  attractive,  they  felt  that  among 
many  of  the  manufacturers  the  real  live  Tnterest  had 
not  been  displayed,  and  consequently  the  character  of 
the  exhibits  had  suffered  somewhat.  As  far  as  the 
general  exhibits  are  concerned,  he  thought  that  Japan, 
German}^  and  Italy  had  shown  greater  care  and 
preparations  than  many  other  countries,  even  than 
the  American  exhibitors  in  some  respects. 


Electricity  Day  at  the  World's  Fair. 

An  elaborate  programme  prepared  by  Professor 
Goidsborough  and  the  exhibitors  in  the  Palace  of 
Electricity  was  carried  out  on  Electricity  Day  at  the 
Fair,  September  14th,  During  the  forenoon  the  ex- 
hibitors were  at  their  posts  to  welcomj  visitors  and 
demonstrate  the  use  of  the  many  interesting  electri- 
cal machines  and  appliances.  The  large  building  was 
decorated  with  bunting  and  banners  and  at  night  was 
brilliantly  illuminated.  There  were  also  special  deco- 
rative lighting  features  about  the  grounds. 

At  the  close  of  the  forenoon  session  of  the  Ameri- 
can Institute  and  British  Institution  of  Electrical 
Engineers  in  Festival  Hall  the  electrical  men  were 
escorted  to  the  Palace  of  Electricity,  where  they  were 
entertained  at  luncheon  by  the  exhibitors  in  the  main 
entrance  hall.  A  band  in  the  court  of  the  building 
furnished  music.  Following  the  luncheon  the  Elec- 
tricity Day  parade  took  place  over  the  main  avenues 
of  the  Exposition  grounds.  After  this  the  delegates 
and  visitors  to  the  Congress  took  part  in  the  formal 
opening  of  space-telegraph  communication  between 
the  Exposition  grounds  and  Chicago.  This  event  was 
of  more  than  ordinary  interest.  An  account  of  it 
appears  elsewhere  in  this  issue. 

The  reception  came  in  the  evening,  when  the  Palace 
of  Electricity  was  handsomely  illuminated  and  the 
different  booths  were  also  specially  lighted.  All 
moving  exhibits  were  in  operation.  Tiiere  was  a 
series  of  electrical  displays  about  the  building.  The 
most  interesting  was  a  high-tension  discharge  demon- 
stration at  500,000  and  1,000,000  volts,  arranged  on 
the  north  side  of  the  building  by  professors  and  stu- 
dents of  Purdue  University. 

The  reception  in  the  Palace  of  Electricity  was  in 
honor  of  the  president  and  members  of  the  Inter- 
national Electrical  Congress.  All  the  machinery  in 
the  building  was  in  motion  for  the  benefit  of  the 
guests,  who  took  advantage  of  the  opportunity  to 
inspect  the  exhibits.  The  gentlemen  who  were  on 
the  reception  committee  were  Messrs.  H.  W.  Pope, 

E.  Dixon,  E.  Solari,  O.  Zwingenburger,  P.  Letheul, 
W.  A.  Layman  and  J.  S.  Lamlin.  In  the  receiving 
line  were  Prof,  and  Mrs.  W.  E.  Goidsborough,  Prof. 
Elihu    Thomson,    President    Francis,   Mr.    and   ]\Irs. 

F.  J.  V.  Skiff,  R.  Kaye  Gray  of  England,  Professor 
and  Mrs.  Ascoli  and  Mr.  and  Mrs.  F.  H.  Gale.  Many 
guests  were  present,  among  them  many  local  society 
people  and  the  majority  of  the  visiting  electricians. 

An  idea  of  the  number  of  people  visiting  the  ex- 
hibits during  the  day  may  be  gained  from  the  an- 
nouncement of  Mr.  H.  W.  Pope,  who  states  that 
16,084  persons  visited  the  exhibit  of  the  American 
Telephone  and  Telegraph  Company  in  Electricity 
Building  on  Electricity  Day. 


A  movement  is  on  foot,  it  is  said,  to  purchase 
and  control  20  different  trolley  roads  in  various 
sections  of  Massachusetts  and  Northern  Connecticut. 
This  will  also  include  the  construction  of  a  large 
number  of  amusement  parks  in  connection  with  the 
electrical  enterprises.  The  United  Gas  Improvement 
Company,  whose  corporation  is  considered  to  be  in 
control  of  the  Connecticut  Railway  and  Lighting 
Company's  network  of  roads  in  that  state,  is  said  to 
be  largely  interested  in  the  negotiations.  The  pur- 
chase of  lines  and  the  construction  and  improvement 
of  parks  will  involve  an  expenditure  of  some  $7,000,- 
000. 
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World's  Fair  Visitors  of  Last  Week. 

Among  those  registered  last  week  at  the  booth 
of  the  Western  Electrician  in  Electricity  Building 
at  the  St.  Louis  E.xposition  were  the  following: 
J.  George  Kaelber,  Rochester,  N.  Y. ;  Dr.  Wilhelm 
Hosaens,  Rothan,  Bohemia,  Austria ;  Dir.  Torcf 
Takoubck,  Komorau,  Bohemia,  Austria ;  F.  Eiscu- 
man,  Kirolsbau,  Bohemia,  Austria;  C,  M.  Cariapa, 
Mercara,  S.  India;  E.  F.  Kirkpatrick,  Chicago,  111.; 
C.  H.  Morton,  Morton  Grinding  Company,  Worcester, 
Mass.;   H.   R.   Allenworth,    Columbus,   Ohio;   James 

F.  Burns,  Schenectady,  N.  Y. ;  Joseph  B.  Starshall, 
Lemont,  111.;  O.  C.  Brown,  Bucklin,  M'o. ;  K.  Ne- 
moto,  Tokio,  Japan;  J.  W.  Ricke,  Grand  Rapids, 
Mich. ;  A.  S.  Dixee,  St.  Louis,  Mo. ;  B.  E.  Salisbury, 
Solvay,  N.  Y. ;  J.  W.  Brooks,  Syracuse,  N.  Y. ;  H. 
W.  Wilson,  Bokcheld,  I.  T. ;  J.  R.  Conner,  Hunts- 
ville,  Ala.;  Edward  R.  Taylor,  Penn  Yan,  N.  Y. ; 
Ben  J.  Dalter,  Louisville,  Ky. ;  C.  Mercadal,  New 
Orleans,  La.;  Alberto  Pecchi,  Florence,  Italy;  T.  K. 
Manemilon,  New  York;  George  Johnson,  New  York; 
Walter  Erdman,  St.  Louis ;  W.  Q.  Chase,  Bellingham, 
Wash, ;  J.  Mahler,  Fremont,  Ohio ;  Lewis  Monter, 
Fair  Grove,  Mich. ;  Arthur  Q.  Einstein,  Electrical 
Appliance  Company,  Chicago;  H.  P.  Jennings,  Chi- 
cago, 111.;  W.  S.  Sisson,  D.  &  W.  Fuse  Company, 
Providence,    R.    I. ;    James    B.    Olson,    India   Rubber 

G.  P.  I.  Company,  New  York:  F.  M.  Pierce,  Elec- 
trical Supply  Co.,  Chicago;  Carleton  H.  Burrows, 
Bloomington,  111.;  Curtis  McCain,  Bloomington,  111.; 
Mr.  and  Mrs,  A,  E.  Saman,  Cincinnati,  Ohio;  John 
Thomas,  Jersey  City,  N.  J.;  W.  R.  Gunnison,  St. 
Louis;  Samuel  David,  Laclede,  111.;  G.  R.  Hurst, 
Beloit,  Wis. ;  Frank  M.  Welch,  Martinsville,  Ind. ; 
Herman  Andrea,  Milwaukee;  J.  F.  Wiley,  Standard 
Underground  Cable  Co.,  Chicago;  J.  D.  E.  Dun- 
con,  New  York,  N.  Y.;  Stanley  L.  Pierce,  Phil- 
adelphia, Pa.;  D.  W.  McMillen,  Chester,  111.; 
J.  E.  Ansmus,  Paris,  Texas;  Harold  Rossi,  Mex- 
ico City;  Charles  F.  Scott,  Pittsburg,  Pa.;  Ralph 
W.  Pope,  secretary  A,  I.  E.  E.,  New  York,  N.  Y. ; 
A,  T.  Beck,  Charleston,  W.  Va. ;  C.  L.  Slomeger, 
Morton,  III.;  J,  C,  Hughon,  Farmdale,  111,;  Mr. 
and  Miss  R.  Maldonado  Leon,  Gr.  Mexico;  John 
Cessna,  Albia,  Iowa ;  Mr.  and  Mrs.  H.  B. 
Merritt,  Philadelphia,  Pa.;  Nat  F.  Prentice, 
Minneapolis,  Minn.;  H,  C.  Kendall,  Joliet,  111.; 
Mr.  and  Mrs.  Nelson  Howard,  South  Dakota; 
Mrs.  Edward  Johnson,  Lamesboro,  Minn. ;  W.  C. 
Keeman,  chief  draftsman  of  United  States  Navy 
Yard,  New  Orleans,  La. ;  Leon  C.  Weiss,  mechanical 
engineer.  New  Orleans,  La. ;  W.  A.  Weaver,  WiU- 
iamsport.  Pa. ;  S.  R.  Weber,  St.  Louis ;  H,  N.  Rus, 
St.  Louis ;  Carl  Smith,  Muncie,  Ind. ;  J.  L,  H,  Trey, 
St,  Louis;  J.  D.  Hall,  city  electrician,  Peoria,  111.; 
R.  P.  Lowther,  Grandin,  Mo.;  W.  T.  Pittman, 
Franklin,  Texas ;  Henry  Marty,  St.  Louis ;  D.  E. 
Godwin,  Fort  Worth,  Texas  ;  Mr.  Smith,  Fort  Worth, 
Te.xas;  J.  H.  Goehst,  Chicago  Edison  Company, 
Chicago;  R.  Feld,  Chicago;  J.  Yossen,  St.  Louis; 
J.  B.  McMullin,  K  A.  Company,  Chicago;  W.  J. 
Tenny,  Hamlin,  N.  Y. ;  E.  J.  Pietzcker,  Cliicago ; 
Ira  F.  Nestor,  Morgantown,  W.  Va. ;  Roy  I.  Wal- 
lace, Kendallville,  Ind. ;  Earl  Pierce,  Kendallville, 
Ind. ;  A.  M.  Obrecht,  St.  Louis ;  George  Anderson, 
St.  Louis ;  C.  W.  Harris,  Merkel,  Texas ;  J.  W. 
Perkins,  Melrose,  Mass. ;  Beverley  Tucker,  Toronto, 
Ont.,  S.  P.  S.,  Toronto ;  W,  D.  Dougherty,  Pittsburg, 
Pa.;  Mrs.  W.  A.  Kreidler,  Chicago;  Mrs.  F.  L. 
Perry,  Chicago ;  Frank  L.  Perry,  Chicago ;  W.  A. 
Kreidler,  Chicago ;  G.  M.  Smith,  Beloit,  Wis. ; 
Belden  B.  Ran,  Beloit,  Wis.;  Mr.  and  M'rs.  J.  C. 
Welch,  Baltimore,  Md. ;  G.  S.  Thompson,  Benbow, 
Va. ;  William  Higginbothom,  Frankfort,  W.  Va. ; 
H.  Bowen  Daily,  Tazew^ell,  Va. ;  R.  E.  Heine,  Chi- 
cago; J,  F,  Strickland,  Dallas,  Texas;  Roy  B.  Gra- 
ham, Stockton,  Kan. ;  Norman  Laird,  Columbia, 
Mo.;  F.  W.  Downs,  Washburn,  Wis.;  Alfred  Eck- 
strom,  Sparta,  Mich. ;  J.  W.  Lacy,  Brookfield.  Mo. ; 
W.  O.  Floreth,  St.  Louis;  F.  S.  Palmer,  electrical 
engineer  for  the  Consolidated  Engineering,  Light 
and  Power  Company,  New  York;  R.  F.  Schuchardt, 
Chicago;  Francis  Raymond,  G.  I.  Company, 
Chicago;  George  Carson,  Iowa  City,  Iowa_:  Jean 
Miller,  Meta,  Mo.:  ilr.  and  Mrs.  C.  A.  Nichols, 
Chicago ;  J.  H.  Scott,  Kirksville,  Mo. ;  E.  Boynton, 
Peoria,    111. 


Meeting  of  the  Illinois  State  Electric 
Association. 

The  coming  annual  meeting  of  the  Illinois  State 
Electric  Association  will  be  held  at  Decatur,  111., 
on  October  sth  and  6th,  with  headquarters  at  the 
office  of  the  Decatur  Railway  and  Light  Company. 
The  business  sessions  will  be  held  in  the  Elks'  club- 
rooms  in  the  same  building.  The  programme,  it  is 
announced,  will  be  very  good.  On  the  evening  of 
the  5th  seats  will  be  reserved  at  the  opera  house  for 
the  association.  The  session  on  October  Sth  will 
be  concluded  at  i  p.  m.  At  2  p.  m.  the  guests  will 
take  special  electric  cars,  visit  the  new  power  house 
at  Riverton  and  go  from  there  to  Springfield.  The 
Hotel  St.  Nicholas  will  be  the.  headquarters.  From 
present  indication.  Secretary  Chubbuck  of  La  Salle 
announces  that  this  will  Be  a  very  successful  meet- 
ing.   


The  Grand  Trunk  railway  will  substitute  electricity 
for  steam  in  the  Sarnia  tunnel,  and  will  install  a 
plant  for  that  purpose  to  cost  $500,000.  The  third- 
rail  system  will  be  used. 
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Direct  versus  Alternating-current   Dis- 
tribution for  Large  Cities. 

The  question  of  the  best  method  of  distribution  to 
be  used  in  large  cities  has  never  yet  been  settled  to 
the  satisfaction  of  all  concerned ;  the  relative  advan- 
tages of  alternating  and  direct  current  for  this  pur- 
pose will  probably  be  discussed  for  a  good  long  time 
to  come. 

Two  paiwrs  read  on  September  I3lli  before  Section 
E  of  the  International  Electrical  Congress  are  ol 
much  interest  in  this  connection,  since  they  repre- 
sent the  views  of  men  who  are  experts  in  this  branch 
of  electric  work,  one  for  direct  current  and  the 
other  for  alternating  current,  and  also  since  they 
represent  German  and  American  practice. 

The  papers  referred  to  are  those  of  Dr.  Gotthold 
Stern  upon  "The  Superiority  of  Alternating  Current 
for  the  Supply  of  Current  to  Large  Cities."  and  Mr. 
.■\lex  Dow  upon  "The  Direct-current  Distributing 
Systems  of  American  Cities." 

Dr.  Stern  is  managing  director  of  the  Internationale 
Electricitats  Gescllschaft  of  Vienna  and  Mr.  Dow  is 
manager  of  the  Edison  Illuminating  Company  of 
Detroit.  Space  will  only  allow  of  abstracts  of  these 
papers  to  be  given. 

The  Superioritv  of  Alterx.mimg  Current  for  the 
Supply  of   Current  to   L-\rce   Cities. 

by  dr.  gotthold  stern. 

My  proposition  divides  itself  naturally  into  two 
parts :  First,  in  which  form  of  current  the  unit 
(kilowatt-hour)  can  be  supplied  by  the  producer  at 
the  lowest  price,  and  second,  in  which  form  of  cur- 
rent the   unit   is  of  most  value   to  the   consumer. 

The  production  of  direct  current  by  steam-driven 
dynamos,  in  large  cities,  requires  only  short  treat- 
ment in  view  of  our  experience  to  date.  The 
necessity  of  subdividing  the  service  between  several 
smaller  central  stations  built  on  expensive  real  estate 
and  the  difficulty  of  supplying  them  with  coal  and 
water  in  the  midst  of  streets  crowded  with  traffic, 
has  led  all  modern  electrical  engineers  to  abandon 
this  oldest  method  of  current  supply,  even  such  as, 
until  recent  years,  wished  to  have  nothing  whatever 
to  do  with  alternating  current. 

It  will  be  contended  that  smaller  units  could  be 
apportioned  more  readily  to  the  variable  load  created 
by  the  varying  demand  on  an  electric-light  station ; 
but  on  drawing  the  load  curves  of  a  characteristic 
summer  and  w'inter's  day  and  circumscribing  them 
by  a  broken-line  diagram  indicating  the  units  in  oper- 
ation, it  is  evident  at  once  that  even  in  the  largest 
stations  a  sufficient  relation  between  engines  in  opera- 
tion and  the  load  on  the  station  can  be  secured  by 
six  to  eight  units,  including  the  reserve ;  this  number 
is  still  further  diminished  in  the  case  of  direct  cur- 
rent if  the  load  is  equalized  to  a  certain  extent  by 
batteries. 

We  must  not  forget,  however,  that  alternating- 
current  working  has  also  its  inconvenience ;  the 
separate  exciter  in  the  case  of  the  alternating-current 
generator  is  a  certain  complication,  and  the  parallel- 
ing of  alternators  imdoubtedly  requires  somewhat 
more  practice  than  paralleling  of  direct-current 
dynamos.  --;;^ 

Finally,  we  must  not  leave  out  of  consideration 
the  advantages  inherent  in  the  direct  current  in  con- 
nection with  the  possibility  of  its  storage  in  storage 
batteries.  If  this  possibility  were  coupled  with 
smaller  losses  and  if  storage  batteries  had  greater 
durability,  there  would  be  established  a  preference 
which  for  many  purposes  would  outweigh  many 
other  disadvantages.  Unfortunately,  however,  both 
conditions  have  not  been  fulfilled.  The  real  purpose 
of  a  storage  battery  should  consist  in  changing  the 
variable  load  on  the  central-station  machinery  to  a 
more  uniform  load,  i.  c.,  to  almost  integrate  the 
daib;  load  curve.  We  should  then  reach  a  steady 
loading  of  the  engines  and  boilers  and  thcv  would 
■  ■|)erale  continually  at  highest  efficiency.  The  in- 
creased safety  attained  by  the  application  of  storage 
batteries  is  certainly  very  valuable  as  the  batteries 
can  take  up  at  once  the  supply  of  current  should  an 
accident  occur  to  the  machinery. 

But  with  what  losses  and  costs  is  coupled  the 
operation  of  storage  batteries !  It  appears  from 
statistics  of  the  "As.sociation  of  Central  Stations"  in 
Germany  that  in  cities  with  a  population  of  over 
200,000,  in  which  storage  batteries  are  used,  the 
lo.sses  occurring  in  the  batteries  amount  on  the 
average  to  33.5  per  cent.  The  first  cost  of  the  storage 
batteries  for  each  kilowatt-hour  supplied  through 
them  amounts  to  98  pfennigs  (24.5  cents),  and  as 
interest  and  depreciation  at  the  longest  life  of  the 
cells — 10  years — must  be  reckoned  as  at  least  15  per 
cent,  per  annum,  they  increase  enormously  the  cost 
of  the  current  passing  through  them.  If  the  cost  of 
production  of  the  kilowatt-hour  at  the  dynamo  ter- 
minals be  10  pfennigs  (2.5  cents),  it  is  increased  by 
the  losses  in  the  storage  batteries  to  13.35  pfennigs 
(3'3.37  cents)  ;  and  on  account  of  interest  and  de- 
preciation on  the  invested  capital  by  14.7  pfennigs 
^3.675  cents)  additional,  a  total  of  28.05  pfennigs 
(■7.01  cents).  Of  course,  the  increase  of  price 
applies  only  to  that  part  of  the  output  which 
has  passed  through  the  storage  batteries.  In  the 
cities  above  referred  to  this  amounts  on  the  average 
to  12  per  cent,  of  the  total  energy  produced,  so  that 
the  storage  batteries  cause  an  actual  increase  of  27  .'i 
per  cent,  in  the  price  of  the  total  production  of 
current, 
.^nd  notwithstanding  this,  it  cannot  be  denied  ilnl 


storage  batteries  present  a  considerable  advantage 
on  account  of  the  increased  safety  and  better  equali- 
zation of  the  service.  This  advantage  cannot  be 
realized,  however,  until  such  time  as  a  good  storage 
battery  may  be  available — a  time  unfortunately  not 
yet  at  hand. 

The  comparison  will  not  be  complete  if  the  losses 
in  the  transformers  are  not  considered  also.  The 
capacity  of  the  transformers  in  well-planned  alter- 
nating-current stations  is  less  than  the  number  of 
connected  lamps ;  their  efficiency  is  up  to  99  per 
cent,  at  full  load,  and  even  at  half  load,  and,  in  good 
construction,  not  under  97  per  cent.  Of  course,  the 
iron  loss  of  the  transformers  is  continuous  while  the 
transformer  is  in  circuit. 

In  the  case  of  a  large  city,  with  a  diameter  of  about 
five  kilometers  (3.1  miles),  if  it  is  desired  to  limit 
oneself  to  a  single  station — and  it  is  desirable  to  do 
this  for  many  reasons — it  becomes  necessary  to  use 
high  tension,  to  avoid  the  expenditure  of  unheard-of 
sums  for  copper  conductors,  and  the  enormous  loss  of 
energy  in  the  cable  network.  If  some  measure  of 
importance  is  attached  to  uniformity  in  the  pressure 
furnished  to  the  consumer,  the  demonstration  of  this 
statement  b}'  actual  figures  need  hardly  be  required 
at  this  time. 

Direct  current  can  hardly  be  seriously  considered 
for  high-tension:  First,  because  it  is  almost  impos- 
sible to  maintain  high-tension,  direct-current  dyna- 
mos in  operating  condition :  second!}',  because  high- 
tension  direct  current  can  be  transmitted  by  cables 
only  with  great  difficulty,  and  thirdlv.  because  the 
pressure  of  direct  current  can  only  be  converted  by 
rotating  machinerj'. 

Alternators,  on  the  contrary,  can  be  safely  built 
for  almost  any  desired  high  tension,  the  leading  away 
of  the  current  not  presenting  any  difficulties,  be- 
cause the  high-tension  windings  can  be  applied  in 
the  simplest  manner  to  the  parts  of  the  machine  at 
rest,  and,  therefore,  not  subject  to  displacement  and 
the  resulting  strains. 

Operating  at  the  same  pressure,  conductors  for 
alternating  current  are  superior  to  those  For  direct 
current  as  regards  safety  and  durability,  for  in  the 
case  of  direct  current  in  addition  to  the  electromotive 
force,  which  constantly  tries  to  effect  an  equalization 
between  the  conductors  of  different  potential,  thereby 
tending  to  break  down  the  insulation,  there  is  added 
thereto  the  electrolytic  effect  which  exerts  a  destruc- 
tive action,  not  only  on  the  conductors,  but  under 
certain  conditions,  on  neighboring  metal  parts  also. 
This  is  particularly  the  case  with  underground  cables, 
and  probably  no  manufacturer  has  yet  given  a  guar- 
antee for  an  underground  cable  for  direct  current  over 
1. 000  volts. 

Alternating-current  high-tension  cables  are,  of 
course,  subject  to  many  dangers  not  present  with 
direct-current  cables;  there  are  breakdowns  caused 
by  oscillations  in  pressure  which  arise  with  certain 
relations  of  self-induction  and  capacity,  favored  by 
the  appearance  of  harmonic  waves.  Since  these 
phenomena  have  become  better  kiiow'n,  it  is  not  so 
difficult  to  provide  protection  against  the  conse- 
quences, and  distm'bances  from  these  causes  are 
avoided  by  the  application  of  devices  protecting 
against  excessive  tension  and  spark-gaps.  High-ten- 
sion alternating-current  cables  are  always  so  con- 
structed that  the  several  conductors  are  inclosed 
under  the  same  sheath  and  iron  armor.  This  is 
necessary  to  avoid  inductive  effects. 

It  is,  of  course,  also  practicable,  in  the  case  of 
alternating  current,  to  transform  from  high  tension 
to  the  distributing  voltage  by  rotary  converters,  and 
many  large  stations  convert  the  high-tension  alter- 
nating current  into  direct  current  of  the  pressure 
to  be  delivered  to  the  customers.  The-opponeuts  of 
alternating  current  give  as  a  ground  for  this  con- 
version that  the  alternating  current  cannot  perform 
equally  as  good  service  as  the  direct  current,  the  cor- 
rectness of  wdiich  assertion  we  shall  test  later  on. 
Transformers  require  no  constant  attendance ;  they 
occupy  less  space  and  their  efficiency  is  higher.  It 
is  not  difficult  to  construct  transformers  having  99 
per  cent,  efficiency.  Rotary  converters  with  over  99 
per  cent,  efficiency  have  probably  not  been  con- 
structed, and  at  partial  loads  the  difference  in  favor 
of  transformers  increases,  especially  if  the  compari- 
son is  made  between  smaller  types. 

All  of  these  circumstances  lead  to  the  fact  that  it 
is  possible  with  transformers  to  increase  notably  the 
number  of  sub-stations  without  sacrifice  in  economy 
of  cost  of  installation  or  of  operating.  In  such  cases 
the  sub-stations  supply  only  a  small  area  of  the  city, 
and  the  influence  this  has  upon  the  cost  of  the  sec- 
ondary network  is  clearly  apparent. 

In  the  case  of  rotary-converter  installations,  in 
order  to  secure  larger  units  and  a  smaller  operating 
force,  and  because  it  is  difficult  to  obtain  suitable 
real  estate  for  sub-stations,  it  is  desirable  to  limit 
the  sub-stations  to  the  smallest  possible  number:  the 
primary  circuits  are  in  consequence  somewhat 
shorter,  hut  the  increased  cost  of  the  secondary 
network  is  many  times  this  saving. 

It  is  desirable  then  In  select  as  high  a  .secondary 
pressure  as  possible,  delivering  to  the  consumer  hv 
a  three-wire  svstem  of  2x200  volts,  or  even  2x 
250  volts,  not  forgetting,  however,  that  by  so  doing 
the  mistake  which  it  is  desired  to  avoid  becomes 
emphasized — the  delivery  to  the  consumer  of  a  less 
valuable  kind  of  current. 

We  have  now  touched  upon  the  second  question 
which  I  advanced:  Which  kind  of  current  is  of 
more  value  to  the  c^n.'Mmer?     In  connection   with 


the  house  wiring  there  appears  at  once  a  great  differ- 
ence. The  same  conditions  which  appear  to  make 
the  direct-current  conductors  in  the  street  inferior 
as  regards  durability  and  safety  hold  in  a  still  higher 
degree  in  favor  of  the  alternating  current  in  resi- 
dences. The  insulation  of  direct-current  house  wir- 
ing at  the  same  pressure  must  be  better  on  account 
of  the  more  severe  requirements  imposed  by  the 
electrolytic  effects;  they  are  on  this  account  dearer 
for  the  same  safety,  or  at  the  same  installation  cost, 
.-ire  less  safe.  Furthermore,  the  distributing  pressure 
in  the  case  of  direct  current  must  be  higher  on 
account  of  the  greater  distance  between  the  sub-sta- 
tions, causing  an  additional  difficulty  in  this  direc- 
tion. Finally,  it  appears,  that  on  account  of  the 
secondary  network  with  widely  ramified  branches, 
every  lack  of  insulation  at  every  point  either  in  the 
street  cables  or  in  any  house  installation,  causes  an 
undesirable  disturbance  in  the  installation  of  every 
consumer  connected  to  the  same  sub-station. 

The  most  desirable  from  the  standpoint  of  the 
consumer  is,  therefore,  an  alternating-current  service 
with  house-to-house  transformers  at  low  secondary 
pressure.  I  believe  I  am  not  saying  too  much  when 
I  maintain  that  the  consumer  will  also  prefer  the 
alternating-current  meter  to  the  direct-current  in 
the  long  run.  Without  the  commutator  or  brush  con- 
tacts common  to  most  direct-current  meters,  it  is  a 
simpler  instrument  and  subject  to  fewer  troubles. 
The  clock  meters  of  the  American  tj'pe  are 
constructed  for  both  systems,  and  the  electrolytic 
meter  has  been  abandoned  for  many  years. 

The  consumerin  a  large  citv  uses  electricity  pri- 
marily for  lighting  and  usually  with  incandescent 
lamps ;  arc  lamps  and  motors  occupy  a  second  place, 
and,  finally,  we  may  consider  several  special  applica- 
tions for  medical  purposes,  etc.,  which,  however, 
would  not  determine  a  preference  in  the  selection  of 
the  type  of  current.  After  careful  reflection  I  have 
not  put  motors  in  the  first  place  in  the  consideration 
of  central-station  service,  as  is  generally  the  case. 
Although  the  question  as  to  which  form  of  current 
is  best  adapted  for  motor  service  should  not  alone 
determine  the  choice  of  the  system.,  it  is,  neverthe- 
less, a  factor  which  must  be  considered.  Until  sev- 
eral years  ago  the  majority  of  electrical  engineers 
recognized  onlv  the  direct-current  motor ;  since  the 
discoveries  of  Ferraris  and  Tesla  in  connection  with 
the  concatenation  of  alternating-current  circuits,  all 
this  has  graduallv  changed,  and  today  the  polyphase 
motor  is  no  doubt  superior  to  all  others.  In  large 
cities  it  is  largely  a  question  of  application  to  indus- 
tries of  a  character  in  which  the  motor  will  receive 
but  little  attention — small  factories,  private  estab- 
lishments, bakeries,  butcher  shops,  etc.,  services 
which  require  that  the  motor  should  operate  as  soon 
as  the  switch  is  thrown.  The  commutator  is  an  ob- 
struction for  such  service :  it  is  often  neglected  and 
then  gives  rise  to  disturbances ;  even  the  rheostat 
which  must  be  switched  in  is  too  complicated. 

The  polyphase  motor  is  of  a  type  which  of  all 
electrical  machines,  has  the  least  mechanical  work- 
manship, possesses  the  fewest  number  of  parts  sub- 
ject to  w-ear.  requires  least  renairs.  and  apnroaches 
most  nearlv  the  ordinarv  machine  constmction.  As 
regards  efficiency,  it  is  the  equal  of  th^^  best  direct- 
current  tv'pe.  and  nroduced  in  quantities  its  cost 
of  production  is  less  than  direct-current  motors. 
Even  the  constructions  wnth  contact  rings  are  char- 
acterized by  their  simplicity  as  compared  wnth  direct- 
current  motors,  and  possess  all  of  the  characteristics 
through  which  the  shunt  direct-current  motor  se- 
cured its  extensive  introduction  for  steadiness  of 
running,  regulation  of  speed  and  large  starting 
torque. 

One  of  the  most  Imoortant  applications  of  the 
electric  motor  in  large  cities  is  the  drivin,g  of  eleva- 
tors. In  the  continental  cities  of  Europe  this  part 
of  the  service  is  not  very  lucrative  for  the  central 
station,  as  the  average  use  is  very  small  and  is  con- 
temporaneous with  the  lighting  maximum  :  however, 
the  elevator  service  is  the  best  means  of  securing 
the  introduction  of  electric  lighting  in  a  house.  In 
this  service  also,  the  polyphase  motor  has  surpassed 
the  direct-current  motor:  it  has,  like  it,  a  steady 
speed ;  it  can  be  arranged  for  equally  large  starting 
torque ;  it  is  reversible  with  equal  ease,  and  much 
less  sensitive  as  to  its  windings,  which  in  the  case  of 
shunt  direct-current  motors,  particularly  for  2x 
200-volt  systems  in  which  the  motors  are  wound  for 
400  volts,  are  easily  burned  out  by  careless  switching, 
and  in  other  respects  is  subject  to  greater  repairs 
than  the  polyphase  motor. 

As  regards  the  utilization  of  the  electric  current 
for  incandescent  lamps,  the  two  kinds  of  current 
Iiave  for  a  long  time  been  considered  as  of  equiva- 
lent value.  This  is  really  the  case  at  the  same  pres- 
sure ;  but  the  fact  is  becoming  more  recognized  that 
the  filament  incandescent  lamps  are  more  advan- 
tageous at  low  than  high  pressures.  But  the  direct- 
current  stations  have  a  tendency,  in  order  to  utilize 
their  net  works  to  best  advantage,  to  raise  the 
pressure,  wdiile  in  the  case  of  alternating  current, 
especially  with  house-to-house  transformers,  the  serv- 
ice pressure  can  be  chosen  almost  as  low  as  may  be 
desired.  The  200-volt  incandescent  lamp,  according 
to  exhaustive  tests,  consumes  20  per  cent,  more  cur- 
rent w'ith  the  same  life  or  at  the  same  efficiency;  it 
has  20  per  cent,  shorter  life  than  the  lOO-volt  lamp, 
while  the  cost  is  15  per  cent,  greater.  Two-hundred- 
volt  lamps  of  less  than  10  candlepower  or  less  than 
2^A  watts  per  candlepower,  cannot  be  produced  as 
yet.     Extensive  tests  have  shown   that   in   order  to 
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operate  filament  incandescent  lamps  most  economic- 
ally, it  is  necessary  to  go  below  100  volts  and  down 
to '50  and  25  volts.  The  newer  tj'pes  of  incandescent 
lanips.  like  the  Aner  osmium  lamps,  with  their  won- 
derful efficiency,  cannot  be  advantageously  manufac- 
tured above  35  volts. 

The  alternating-current  arc  lamp  was  for  a  long 
lime  considered  of  less  value  than  the  direct-current 
arc  lamp.  As  a  matter  of  fact,  with  the  same  con- 
sumption of  energy  at  the  lamp  terminals,  the  ust 
fully  developed  light  is  about  20  per  cent,  greater  for 
direct  current  than  for  alternating  current.  This 
relation  changes  at  once,  however,  if  account  is 
taken  of  the  fact  that  about  20  per  cent  of  the  energj' 
necessary  for  a  lamp  is  expended  without  utilization 
as  a  steadying  resistance,  and  this  loss  can  be  reduced 
to  a  minimum  in  the  case  of  alternating  current  by 
economy  coils  and  inductive  resistances.  With  the 
alternating  current  there  is  secured  at  the  same  time 
the  independence  of  each  lamp,  while  with  direct 
current  only  two  or  three  lanips  can  be  simul- 
taneously operated  on  no  volts  and  four  or  five 
lamps  on  220  volts.  Enclosed  arc  lamps  of  the 
Jandus  type  which  require  higher  pressures  do  not 
give  the  light  output  which  is  the  advantage  of  the 
direct-current  lamp  and  they  require  still  greater 
steadying  resistances. 

The  production  of  current  is  too  costly  as  yet  for 
it  to  receive  wide  application  for  heating  purposes. 
The  type  of  current  is  indifferent  for  most  heating 
appliances,  but  in  the  case  of  electric  furnaces,  where 
the  electrolytic  effects  might  come  into  play,  the 
direct  current  is  excluded,  as  also  in  the  case  of 
intense  heat  from  large  currents  at  low  tension,  in 
the  generation  of  which  special  transformers  afford 
the  best  means. 

On  the  other  hand,  the  direct  current  meets  wun 
'  better  success  in  soldering  with  the  arc  and  for  large 
projectors  for  demonstration.  No  one  would  think 
of  "supplying  a  city  with  direct  current  on  this 
account,  if  alternating  current  were  more  advan- 
tageous' in  most  other  respects.  For  such  purposes 
in' isolated  cases  motor-generator  sets  can  be  used 
which  generate  the  direct  current  at  once  of  the  de- 
sired pressure.  This  is  the  case  for  electrolytic  pur- 
poses, for  which,  even  with  direct  current,  motor- 
dynamos  are  often  necessary  for  conversion  in  order 
to  avoid  too  large  resistances  and  the  excessive 
losses  due  to  the  reduction  of  pressure  often  neces- 
sarv*.  . 

Until  we  have  available  lighter  storage  batteries 
the  electric  automobile  will  have  but  little  hope  for  a 
wide  application.  Charging  stations  for  autornobiles, 
if  supplied  from  an  alternating-current  distribution, 
must  be  equipped  with  motor-generator  sets :  but  this 
complication  brings  with  it  an  advantage,  in  that  the 
charging  pressure  can  be  easily  adjusted  to  the  nurn- 
ber  and  state  of  charge  of  the  cells  on  charge  with- 
out additional  losses. 

On  the  other  hand,  there  are  a  large  number  ot 
special  applications  which  can  be  enumerated  which 
require  in  the  case  of  direct-current  distribution  a 
conversion  into  alternating  current ;  for  instance  lor 
physicians  and  dentists  who  generally  require  alter- 
natino-  and  direct  current  for  instruments  which  need 
both  kinds  of  current,  for  lectures,  for  watchmakers, 
for  demagnetizing  watches,  etc. 
The  DreECT-cuRRE-NT  Distkieuting  Systems  of 
American  Cities. 
by  aeex  dow. 

In  its  essentials  the  system  of  distribution  which  I 
describe  is  that  which  has  been  employed  by  the 
Edison  companies  of  the  United  States  for  20  years 
past.  The  indenendent  steam-power  district  stations 
of  the  original  Edison  plan  have  in  many  cases  been 
replaced  by  sub-stations  receiving  and  transforming 
power  transmitted  from  a  single  generating  station. 

In  speaking  of  large  cities  I  have  m  mind  cities  ot 
a  population  of  250,000  or  upwards.  It  is  to  be 
noted  however,  that  what  I  may  call  the  Edison  sys- 
tem of  distribution  is  to  be  found  m  many  cities  ot 
a  much  smaller  population.  Generally  speaking,  that 
system  will  be  found  in  any  American  city  whicn  nas 
a'  well-defined  business  district.  It  was  in  the  busi- 
ness and  shopping  districts  as  distinguished  from  the 
■-esidence  and  manufacturing  districts  of  our  cities 
that  the  Edison  system  had  its  early  development. 
In  these  districts  only  could— at  least  in  the  early 
days  of  electric  lighting— such  loads  be  obtained  as 
would  justify  the  installation  of  underground  mams. 
In  later  years,  with  the  increasing  use  of  electric  ight 
and  power,  the  Edison  distribution  system  has  been 
extended  to  residence  districts  and  m  some  cities 
throughout  the  entire  settled  area,  these  extensions 
being  with  underground  or  overhead  mains  as  the 
demand  for  service,  or  as  municipal  regulations, 
might  dictate.  , ,       ,       .        r       .u 

For  reference  I  append  a  table  showing  for  the 
eight  cities  which  I  mention  herein,  the  population, 
the  municipal  area  and  the  area   served  by  Edison 

distribution.  Are.  served 

By  Edison 

Estimaled  Distribu- 

Population.     Population       Area,    Hon   Sq. 

Census  1900.        1003-01.      Sq.MUes.     Miles 

Boston.. 560,892  600.939  43  3-t> 

Buffalo 352.387  425.000  51  5 

Chicano 1.698.575  2,231.000  190  12 

Cleveland 3?i.768  426.000  33  lo 

Detroit 2S5.704  3I7.000  29  3.2 

New  York  [Manhattan)  .1,850.093  ^^  ^  ,= 

Philadelphia 1.293,697  1.700,000  129.5  3 

St.  Louis 575,238  612.279  62.3  7.5 

XoTF-.-Thebuilt-un  areas  outside  of  the  central  busmess  dis- 
trict ot  each  city  (except  Manhattan)  have  electric  supply  bi  alter- 
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natins  currents.  The  direct-current  distribution  of  Manhattan 
Island  covers  all  the  built-up  territory  of  the  island.  Each  city 
named  has  within  its  municipal  area  much  land  not  yet  built  on. 

The  companies  using  the  Edison  system  do  not 
abjure  the  alternating  current.  They  use  it  not  only 
in  transmission,  but  for  general  distribution  in  areas 
where  the  density  of  business  is  not  sufficient  to  war- 
rant the  construction  of  an  Edison  network.  They 
supply  alternating  current  to  motors,  both  polyphase 
and  single-phase  in  these  outlying  areas.  In  fact,  the 
so-called  Edison  companies  are  among  the  largest 
distributors  of  alternating  current  for  general  use. 
In  the  older  steam-driven  generating  stations  each 
engine  carries  two  dynamos  connected  one  on  each 
side  of  the  neutral  wire  of  the  three-wire  system. 
These  dynamos  are  shunt-wound  and  can  be  regu- 
lated by  hand  for  any  voltage  between  the  standard 
pressure  of  the  network  and  the  maximum  pressure 
required  to  supply  the  longest  feeder.  In  stations 
constructed  within  the  last  six  or  seven  years  the  pairs 
of  dynamos  are  usually  only  sufficient  to  provide  for 
the  balancing  of  the  system  and  single  dynamos, 
of  the  voltage  proper  for  connection  across  the  outer 
wires,  furnish  the  greater  part  of  the  output.  Sub- 
stations are  in  some  instances  purely  storage-bat- 
tery stations,  in  which  case  the  battery  is  charged 
from  the  network  by  motor-driven  boosters  during 
the  hours  of  light  load  or  else  through  a  direct- 
current  tie  line  from  the  nearest  generating  station. 
The  apparatus  for  transforming  alternating  current 
to  direct  has  thus  far  in  the  majority  of  cases  been 
the  rotary  converter,  but  there  is  a  large  minority 
preferring  and  using  motor  generators.  As  a  rule, 
those  companies  whose  alternating-current  trans- 
mission is  at  25  cycles  use  rotary  converters  for 
transformation  and  those  other  companies  whose 
alternating-current  transmission  is  at  60  cycles  prefer 
motor  generators.  There  are,  however,  some  notable 
exceptions;  as  (for  instance)  the  Cleveland  Electric 
Illuminating  Company,  which  uses  60-cycle  rotary 
converters,  as  also  do  several  Pacific  Coast  compa- 
nies; and  the  Buffalo  General  Electric  Company, 
which  uses  motor  generators  to  convert  the  25-cycle 
Niagara  supply. 

Obviously  the  multiplication  of  sub-stations  means 
the  reduction  of  the  investment  in  feeders.  The  net- 
work of  mains  will  be  the  same  whether  it  is  served 
from  one  station  or  from  several,  but  the  cost  of 
feeders  will  be  much  reduced  if  the  service  is  from 
several  sub-stations  instead  of  from  one.  In  gen- 
eral it  pays  to  increase  the  numher  of  sub-stations  so 
long  as  the  reduction  in  cost  of  feeders  will  pay 
for  the  land  and  buildings. 

Pressure  wires  led  back  from  feeding  points  are 
used  to  indicate  in  the  station  or  sub-stations'  the 
pressure  maintained  on  the  system.  The  regulation 
is  performed  by  a  switchboard  attendant.  Neither 
automatic  regulating  devices  nor  the  compound 
winding  of  generators  have  been  approved  by  the 
Edison  companies.  The  switch  gear  is  so  arranged 
that  separate  groups  of  feeders  may  be  connected  to 
separate  generators  or  banks  of  generators.  The 
longer  or  heavier  loaded  feeders  are  thus  connected 
to  and  served  by  a  generator  which  is  operated  at  a 
higher  pressure  than  that  required  by  the  shorter  or 
less  lightly  loaded  feeders. 

The  network  itself  may  be  either  overhead  or 
underground,  but  in  all  cities  of  the  first  class  the 
mains  in  the  central  districts  have  been  underground 
from  the  beginning.  In  small  cities  and  in  the  less 
densely  populated  districts  of  the  large  cities  over- 
head mains  are  customary.  The  Edison  tube  is  stiil 
in  use  as  a  distributuig  main.  It  is  likely  to  con- 
tinue in  use  for  many  years  to  come.  As  manufac- 
tured during  the  last  10  years  it  has  proved  to  be  a 
reliable  and  convenient  form  of  conductor.  The  only 
radical  difference  between  the  older  and  nev/er  form 
of  Edison  three-wire  tube  is  that  in  the  new  tube 
more  space  is  left  for  insulating  compound  around 
the  coppers.  Tubes  of  2-inch  internal  diameter  con- 
taining three  2co.ooo-circular-m)l  (0.157  sq.  in.) 
coppers,  and  tubes  of  2V2  inches  internal  diameter 
containing  three  coppers  either  of  350,000  circular 
mils  (0.275  sq.  in.)  or  of  500,000  circular  mils  (0.392 
sq.  in.)  are  the  sizes  in  most  common  use.  The 
connections  between  sections  of  the  underground  net- 
work are  fusible  links  of  sheet  copper  of  such  di- 
mensions that  they  will  fuse  at  twice  the  "overload 
rating"  of  the  mains  they  are  intended  to  protect. 

From  the  commercial  point  of  view  the  adoption 
of  direct-current  distribution  was  warranted  in  the 
beginning  by  the  fact  that  the  capitalist  who  desired 
to  invest  his  funds  in  an  electric-lighting  enterprise 
could  obtain  an  operative  direct-current  system  com- 
plete in  'all  its  details  from  the  generating  plant  to 
the  last  translating  device  without  engaging  in  any 
experiment,  and  with  a  positive  certainty  as  to  the 
operative  efficiency  and  a  reasonable  certainty  as  to 
the  extent  of  the  repair  bill.  The  capitalist  who  in- 
vested in  direct-current  central-station  apparatus  in 
the  early  days  of  the  industry  usually  made  money. 
The  capitalist  who  invested  in  alternating-current  ap- 
paratus almost  invariably  lost  money.  It  is  neces- 
sary in  recalling  the  causes  which  led  to  the  com- 
mercial success  of  the  Edison  companies  to  recognize 
the  effect  of  the  establishment  among  them  almost 
from  the  beginning  of  a  uniform  system  of  accounts 
and  reports  and  of  arrangements  for  the  confiden- 
tial distribution  and  exchange  of  practical  informa- 
tion. The  system  of  accounts,  although  far  from 
complete,  served  for  the  making  of  intelligent  com- 
parisons. 
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The  reasons  for  the  persistence  of  the  use  of  di- 
rect current  are  not  merely  commercial,  but  are 
technical.  The  immediate  and  obvious  commercial 
reason  is  that  the  existing  investment  in  direct- 
current  apparatus  is  so  great  that  only  some 
tremendous  advantage  to  be  gained  by  a  change — ■ 
an  advantage  very  much  greater  than  the  most  ex- 
treme advocates  of  alternating  current  have  yet  sug- 
gested— could  possibly  warrant  the  wiping  out  of  our 
present  equipment.  That  equipment  includes  not 
only  our  central-station  machinery  but  the  immense 
investment  of  our  customers  in  motors  and  the  in- 
vestment made  both  by  our  customers  and  ourselves 
in  arc  lamps.  How  great  these  investments  are  m.ust 
be  obvious  even  to  our  most  recent  visitor.  It  is 
well,  perhaps,  to  .give  some  idea  of  the  investment 
in  direct-current  motors  which,  scattered  around  in 
customers'  premises,  are  not  so  apparent  to  a  chance 
visitor.  On  the  Island  of  Manhattan,  for  instance, 
there  are  connected  to  direct-current  distributing 
circuits  approximately  15,000  motors,  having  a  ca- 
pacity of  85,072  horsepower.  In  the  direct-current 
area  of  Chicago  the  connection  is  over  9,000  motors, 
having  a  capacity  of  43,230  horsepower.  In  the  com- 
paratively small  city  of  Detroit  the  connection  is  S72 
motors  of  4,541  horsepower.  You  will  note  that  the 
average  horsepower  is  small.  You  will  please  also 
understand  that  this  connection  does  not  include  fan 
motors,  dental  motors  and  similar  little  machines. 
It  includes  only  motors  of  one-half  horsepower  and 
upwards.  The  expense  of  substituting  alternating- 
current  machines  for  these  direct-current  machines 
would  have  to  be  home  by  the  electric-light  com- 
pany.    The  customers  would  not  stand  it. 

To  sum  up  the  case  in  favor  of  the  distribution  of 
alternating  current  in  our  urban  districts:  The  ad- 
vantages to  be  obtained  are  a  reduction  in  the  first 
cost  of  engines  and  boilers ;  a  reduction  in  the  cost 
of  sub-station  apparatus  because  of  the  substitution 
of  transformers  for  converting  machinery;  and  a 
longer  life  for  the  glowers  of  Nernst  lamps.  The 
disadvantages  are  inferior  regulation  of  voltage  or 
fas  an  alternative)  greater  cost  of  mains  and  feeders; 
inferior  arc  lighting  and  greater  cost  of  arc  lamps ; 
special  contrivances  required  for  charging  small 
storage  batteries:  and  the  requirement  that  to  each 
large  storage  battery  be  added  converting  machinery 
capable  of  carrying  the  maximum  discharge  of  the 
battery.  These  advantages  and  disadvantages  seem 
to  be  permanent  consequences  of  the  difference  be- 
tween the  two  currents.  Temporary  disadvantages  of 
the  alternating  current  are  the  greater  cost  of  con- 
stant-speed motors  and  the  lack  of  satisfactorj' 
motors  for  elevator  work.  I  am  perhaps  optimistic 
in  terming  these  motor  disabilities  "temporary."  My 
conclusion  is,  after  in  many  specific  cases  comoaring 
these  advantages  and  disadvantages,  that  the  direct 
current  is  at  least  equal,  and  likely  to  remain  equal, 
to  the  alternating  current  in  its  suitability  for  gen- 
eral distribution,  and  over  and  above  its  inherent 
equality  it  has  the  immense  advantage  of  prior  oc- 
cupation of  the  territory. 

Discussion. 

Col.  R.  E.  Cromoton :  I  have  come  from  England 
with  other  English  engineers  to  learn  bv  discussion 
with  you  gentlemen  here  matters  coverine  the  whole 
question  of  electric  supply,  and  I  am  particularly 
anxious  not  to  appear  didactic  or  positive,  because 
certain  of  our  conclusions  that  we  have  arrived  at  in 
England  vary  from  yours.  We  want  to  say  why 
we  have  come  to  certain  conclusions  in  England 
which  differ  from  conclusions  you  have  arrived  at 
here  and  I  take  it  that  these  two  very  excellent  pa- 
pers which  have  been  read  represent  the  point  of 
view  from  which  the  subject  is  looked  at  by  Ameri- 
can engineers.  I  therefore  wish  to  make  it  clear 
at  once  that  it  is  not  the  point  of  view  from  which 
we  put  it  to  English  engineers.  English  engineers 
have  had  a  problem  to  solve  which  differs  materially 
from  the  American  problem.  You  have  not  had  the 
gas  competition  that  we  have  had — you  have  not 
had  cheap  gas  installed  in  every  dwelling  all  over 
the  towns  we  have  had  to  supply  with  electrical 
energy.  Further  than  that,  your  towns  are  so  built 
that  the  industrial  parts  of  the  town  are  mi.xed  up 
with  the  residential  part — I  speak  under  correction — 
that  until  quite  recently  the  motor  load  throughout 
the  United  States  has  been  of  greater  importance 
than  we  have  been  able  to  make  the  motor  load  in 
England,  at  all  events.  There  are  exceptions  in  some 
of  our  towns,  Manchester  and  Glasgow,  and  certain 
parts  of  London,  where  the  motor  load  has  begun 
to  be  of  great  importance. 

Now  we  come  to  the  great  variety  of  systems  and 
results.  In  England  we  started  with  three-wire,  200 
or  220-yolt  systems,  distributed  into  no  volts.  Prac- 
tically we  have  doubled  it  everywhere.  The  largest 
cities  in  England.  London  with  its  six  millions,  and 
four  other  cities  with  over  800,000,  have  practically 
adopted,  after  very  careful  consideration,  what  you 
have  called  this  double-voltage  system.  It  was  not 
adopted  without  a  struggle.  The  struggle  was  on 
the  side  of  the  consumer,  who  was  told,  and  probably 
with  reason,  that  he  was  at  some  disadvantage,  and 
he  probably  was,  at  the  commencement. 

I  may  tell  you  that  the  people  who  mainly  started 
the  consumer  in  the  contention  that  100  volts  was 
better  for  him  than  200  volts  were  the  lamp  manu- 
facturers. They  said  thev  could  not  make  the 
double-voltage  lamps  to  give  the  hieh  efficiency  of 
the  single-voltage  lamps.  But  we  forced  them  to 
do  it,  and  they  do  it  now,  and  there  nas  been  case 
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after  case,  arbitration  after  arbitration,  which  showed 
practically  that  for  lamps  of  16  candles  and  upward 
there  is  no  practical  difference.  There  may  be  a 
difference,  but  it  was  so  small  as  to  be  negligible. 
As  a  result,  the  maioritv  of  our  consumers  have 
their  supply  at  over  200  volts  in  London  and  250 
volts  in  Glasgow. 

I  think  I  am  correct  in  saying  that  all  the  large 
distributing  systems,  all  the  large  central  stations  in 
England,  that  have  gone  over,  have  gore  over  with 
economical  advantage,  and  with  the  result  that  the 
cost  of  the  kilowatt-hour,  the  Board  of  Trade  unit 
as  we  call  it.  has  been  steadily  diminished,  and  now 
that  we  have  the  full  advantage  of  this  double 
voltage  in  the  distribution  systems,  we  find  that  we 
have  got  greatly  reduced  cost.  You  have  great  ad- 
vantages here  and  we  have  great  advantages  in 
England.  We  are  greatly  indebted  to  Mr.  Hammond 
in  this  matter.  Mr.  Hammond  for  13  years  has  been 
analyzing  the  accounts  of  the  large  power  companies 
in  England,  and  publishing  them. 

Robert  Hammond:  Col.  Crompton  has  made  a 
kindly  reference  to  the  analytical  work  which  for 
the  past  15  years  I  have  carried  on.  We  have  the 
very  great  advantage  in  England  of  holding  powers 
under  government  which  makes  it  a  condition  that 
the  actual  C05t  of  operations  of  the  concerns  under 
certain  headings,  prescribed  by  them,  must  be  duly 
filled  out  at  the  Board  of  Trade,  which  reports  must 
be  handed  out  to  any  one  interested  in  them,  or 
rather  copies  of  the  reports,  upon  the  presentation  of 
a  quarter,  or,  as  we  call  it.  a  shilling.  With  the 
necessary  number  of  shillings  I  have  .gone  and  I 
have  demanded  the  accounts  of  every  single  electrical 
concern  in  the  country. 

We  do  seriously  tliink  that  the  companies  through- 
out the  lensrth  and  iireadth  of  the  X'nited  States  will 
have  to  tackle  this  question  of  doubling  their  voltasc. 
We  erasned  the  problem  which  lay  before  us  in 
England  by  supplying  so  manv  million  lamps — giving 
them  awa> — and  we  had  to  face  it.  because  we  felt 
that  if  we  did  not  face  if.  we  shou'd  have  to  put  in 
so  much  canital  in  extra  distributing  mains,  and  the 
interest  and  depreciation  on  this  would  far  outweigh 
any  small  difTerence  in  efficiency.  We  read  in  these 
papers  of  loss  of  current.  Tako  a  svstem  with  which 
T  am  connected  in  London.  We  started,  not  with  a 
clean  field — we  have  not  had  the  opportunities  of 
starting  with  clean  fields — hut  we  started  with  a 
little  system  and  gradually  built  it  up  to  a  bigger 
system.  But  when  you  start  with  a  clean  sheet, 
w^hat  do  vnu  do?  You  go  on  in  a  bold  manner:  you 
do  not  begin  in  a  peddling  way.  but  the  result  was 
that  we  snent  $'xx).ooo  in  the  eenerating  plant,  every- 
thing outside  of  the  distributing  svstem.  and  S'^oo.noo 
in  the  distributing  system.  Had  I  Tjot  been  using 
straightaway  the  480  volts  nressure.  T  should  have 
had  to  recommend  these  gentlemen,  much  against  my 
desire,  to  spend  instead  of  $600,000,  $2,400,000  in 
mains,  but  by  the  application  of  4S0  volts,  and  the 
supplying  of  lamps  at  240  volts,  I  was  able  to  keep 
down  the  distributing  system  over  a  large  area  to  the 
siim  of  $600,000.  The  result  of  the  first  year's  work 
was,  the  supply  of  electricity  beginning  at  nothing 
and  running  up  to  a  matter  of  60,000  lamps 
at  the  end  of  the  year,  that  we  were  delivering 
to  the  consumers  at  an  all-around  cost,  excluding  the 
interest  upon  the  capital,  but  an  all-around  operating 
cost  of  generating  and  distribution,  of  2  cents  (1.0.3 
pence)  per  unit.  We  can  see,  by  having  these  costs 
to  compare  w^ith  one  place  and  the  other,  that  this 
use  of  the  higher  voltage  plant  is  not  the  wasteful 
use  that  some  would  make  it. 


Chicago  Street-railway  Situation. 

There  are  persistent  rumors  afloat  that  a  syndi- 
cate of  Chicago  Union  Traction  Company  interests 
is  forming  for  the  purpose  of  securing  the  majority 
of  stock  in  the  Chicago  City  Railway  Company  and 
mergirig  the  tv;o  systems.  It  is  even  asserted  that 
the  merger  will  probably  be  effected  before  the  City 
Council  assembles  to  consider  the  ordinance  pend- 
ing for  the  Chicago  City  company.  Such  action 
would  further  complicate  franchise-extension  nego- 
tiations. However,  the  members  of  the  council 
committee  on  local  transportation  say  that  the  pres- 
ent ordinance  represents  their  views  covering  both 
companies  and  no  radical  changes  will  be  entertained 
by  them  even  if  considering  the  two  systems,  and 
the  terms  embodied  in  the  tentative  ordinance  for 
the  South  Side  company  will  be  demanded  for  a 
universal  system.  It  is  stated  that  an  offer  of  $200 
a  share  is  made  by  New  York  interests  in  control 
of  the  Union  Traction  for  the  Chicago  City  stock, 
on  condition  that  a  majority  of  the  stock  be 
tendered. 

Immediate  municipal  ownership  advocates  are 
hard  at  work  in  an  effort  to  prevent  the  passage  of 
the  tentative  ordinance  by  the  council.  Should  they 
secure  the  required  number  of  signatures  demand- 
ing a  referendum,  and,  to  add  to  the  troubled  trac- 
tion situation,  should  the  two  street-raihyay  sys- 
tems be  merged,  it  is  hard  to  tell  what  the  next  move 
in  the  complicated  situation  will  be. 


Judge  Lanning,  in  the  United  States  Circuit  Court 
at  Trenton,  N.  J.,  made  an  order  authorizing  Receiver 
James  Smith,  Jr.,  to  lease  the  Atlantic  Coast  Electric 
Railroad  Company  to  the  Seacoast  Electric  Railroad 
Line.  The  latter  company's  line  connects  at  Belm.-ir, 
N.  J.,  with  the  .\tlantic  Coast  Line. 


Loaded   Telephone    Lines    in    Practice.. 

Bv  Dt(.  HvMMOXD  VixTON  Haves. 

The  mathematical  discussion  of  the  theory  of 
loaded  telephone  lines  has  been  fully  given  in  the 
writings  of  Prof.  M.  I.  Pupin  and  Dr.  G.  A.  Camp- 
bell. In  the  present  paper  it  is  intended  to  state 
briefly  the  results  which  have  been  obtained  by  the 
use  of  loading  coils  on  many  of  the  telephone  cir- 
cuits of  the  Bell  companies. 

In  every  problem  affecting  the  transmission  of 
telephone  waves  over  a  line,  there  are  two  factors 
to  be  considered — the  attenuation  and  the  distortion 
of  the  waves.  The  loss  of  energy  of  the  waves  upon 
the  line  must  be  kept  at  a  minimum  and  the  several 
component  waves  of  the  telephone  or  voice  waves 
must  be  transmitted  without  unequal  relative  im- 
pairment. 

Distortion. 

The  introduction  of  lumped  inductance  in  the 
form  of  loading  coils  upon  a  telephone  line  tends  to 
increase  the  distortion  by  the  possible  unequal  re- 
flection of  the  component  waves  of  different  periodi- 
cities, and  by  the  possible  unequal  attenuation  of  the 
several  waves  in  passing  through  the  coils. 
Reflection  Losses. 

The  mathematical  work  of  both  Pupin  and  Camp- 
bell showed  conclusively  that  if  several  loading  coils 
lay  within  a  wave-length  on  any  particular  loaded 
circuit,  and  the  coils  themselves  were  theoretically 
perfect,  the  circuit  was  distortionless.  The  spacing 
of  the  coils  upon  a  circuit  in  practice,  therefore,  de- 
pends simply  upon  a  determination  of  the  highest 
periodicity  that  should  be  retained  in  the  telephone 
waves  in  order  to  maintain  the  character  of  the 
voice  waves  unimpaired.  It  has  been  found  con- 
venient in  studying  the  spacing  of  loading  coils 
to  consider  the  number  of  coils  which  w^ould  be 
passed  by  a  wave  front  on  each  particular  circuit 
in  the  unit  of  time,  or  a  second.  As  the  velocity  of 
all  waves  upon  a  given  circuit  is  the  same,  and  as 
the  wave-length  for  any  periodicity  can  be  readily 
determined  from  the  velocity,  this  convention  makes 
it  possible  to  readily  determine  the  number  of  coils 
lying  within  any  particular  wave-length. 

A  large  number  of  long  telephone  circuits  have 
been  equipped  with  loading  coils,  the  spacing  of  the 
coils  upon  the  several  circuits  being  such  as  to 
produce  a  range  of  the  number  of  coils  per  second 
between  13,000  and  7,000.  A  comparison  of  the 
transmission  over  these  several  circuits  has  shown 
that  the  quality  of  transmission  is  not  appreciably 
impaired  even  with  the  lower  number  of  coils  per 
second.  This  seems  to  indicate  the  lack  of  im- 
portance of  the  overtones  of  very  high  periodicity 
in  the  successful  transmission  of  speech. 

It  can  be  said,  therefore,  with  considerable  cer- 
tainty that  the  distortion  due  to  reflection  losses  in 
a  loaded  telephone  circuit  can  be  neglected,  pro- 
vided the  coils  are  so  spaced  upon  the  line  as  to  give 
at  least  7,000  coils  per  second,  and  that  this  spacing 
of  the  coils  is  substantially  uniform  throughout  the 
line. 

Distortion  in  Coil. 

To  entirely  eliminate  distortion  in  a  loading  coil, 
it  is  necessary  to  have  it  so  designed  that  the  ef- 
fective resistance  of  the  coil  to  all  the  essential 
periodicities  of  the  telephone  waves  shall  be  the 
same.  Such  a  coil  is  theoretical,  and  cannot  be  ob- 
tained in  practice.  A  loading  coil  is  primarily  one 
so  designed  as  to  provide  a  required  amount  of  in- 
ductance, and  must,  of  necessity,  consist  of  several 
turns  of  w-ire.  Moreover,  to  prevent  attenuation,  it 
is  imperative  that  the  resistance  of  the  coil  be  kept 
as  low  as  possible.  To  make  the  resistance  of  the 
coil  low,  the  wire  employed  should  be  of  copper  of 
large  size,  and  the  number  of  turns  of  wire  in  the 
coil  should  be  kept  small.  A  reduction  in  the  turns 
can,  other  thing  being  equal,  be  most  easily  obtained 
by  the  use  of  iron  for  the  core  of  the  coil.  If  the 
coil  is  made  entirely  of  copper,  the  effective  resist- 
ance of  the  coil  with  the  frequencies  within  the 
range  of  telephone  periodicities  will  differ  from  the 
resistance  by  an  amount  corresponding  to  the  losses 
due  to  eddy  currents  in  the  copper.  If  iron  forms  a 
portion  of  the  coil,  there  will  be,  in  addition  to  the 
eddy-current  losses  in  the  copper,  eddy-current 
losses  in  the  core,  as  well  as  hysteresis  losses  in  the 
iron,  which  will  augment  the  difference  between  the 
resistance  and  the  effective  resistance.  As  it  is  im- 
possible to  eliminate  the  eddy  current  and  hysteresis 
losses  entirely,  the  effective  resistance  of  a  loading 
coil  will  vary  with  different  periodicities,  and  thereby 
tend  to  produce  distortional  losses  in  the  transmitted 
telephone  waves.  The  difference  between  the  resist- 
ance and  the  effective  resistance,  at  telephonic 
periodicities,  can  be  made  much  smaller  in  a  coil 
composed  entirely  of  copper  than  in  one  having  an 
iron  core. 

Practical  and  commercial  reasons  demand  an 
iron-cored  loading  coil,  provided  that  such  a  coil 
can  be  so  designed  that  its  use  in  a  telephone  circuit 
will  not  be  productive  of  appreciable  distortion.  To 
determine  whether  in  practice,  there  was  appreciably 
more  distortion  introduced  by  loading  coils  having 
iron  cores,  as  compared  with  those  made  entirely  of 
copper,  the  two  circuits  first  loaded  were  equipped, 
one  with  iron-cored  coils,  and  the  other  with  copper- 
inductance  coils.  The  circuits  were  each  about  1,000 
miles  in  length.  The  coils  used  on  these  two  cir- 
cuits  were  spaced  alike,  and  had  the  same  inductance 
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and  approximately  ihe  same  resistance.  The  ef- 
fective resistance  of  the  coil  having  an  iron  core 
was  about  15.5  ohms  at  a  periodicity  of  2,000  per 
second  and  that  of  the  copper  coil  11. 8  ohms  at  the 
same  periodicity.  These  circuits  thus  loaded  were 
compared  with  each  other  with  the  greatest  care  and 
no  ciifference  was  apparent  either  m  the  character 
or  quality  of  the  telephone  transmission.  These 
tests  are  again  confirmatory  of  the  fact  that  the  sup- 
pression or  reduction  of  the  waves  of  the  highest 
periodicities  of  the  voice  waves  does  not  appreciably 
affect  the  quality  or  intelligibility  of  transmitted 
speech.  This  experiment  was  considered  as  demon- 
strating conclusively  the  possibility  of  the  com- 
mercial use  of  loading  coils  having  cores  of  iron. 
Lo.-\DiNG  Coil. 
A  discussion  of  the  theoretical  dimensions  of  load- 
ing coils  for  different  classes  of  circuits  may  be 
found  in  Dr.  Campbell's  paper,  to  w-hich  reference 
is  above  made.  In  practice  the  size  and  cost  of  the 
coil  are  factors  requiring  serious  consideration.  For 
aerial  circuits,  where  the  size  of  the  line  wire  is 
large,  and  consequently  the  resistance  of  the  circuit 
small,   it  is  of  the  utmost  importance   that  the  ef- 

L' 
fective  time-constant,  —  of  the  coil  should  be  made 

R- 
as  large  as  is  consistent  with  reasonable  cost.  Ex- 
cept so  far  as -the  cost  is  affected,  the  size  of  the 
aerial  loading  coil  is  of  no  special  moment,  as  the 
coils  can  be  mounted  singly  upon  the  poles.  The 
time-constant  of  a  coil  can  be  increased  by  enlarg- 
ing its  size,  but  such  increase  in  size  increases  its 
cost.  The  best  commercial  loading  coil  is,  therefore, 
the  smallest  coil  that  will  give  the  required  induct- 
ance and  the  largest  effective  time-constant. 

Following  the  theoretical  considerations  as  deduced, 
by  Dr.   Campbell,  the  resistance  of  the  coils   which 
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FIG.     I.       LOADED    TELEPHONE    LINES. — RESULTS    OF    TESTS 
OF    HEAVILY    LOADED    LINES. 

have  been  used  on  aerial  circuits  has  been  made  2.4 
ohms.  The  design  of  the  core,  the  permeability  of 
the  iron,  the  subdivision  of  the  iron  and  the  copper 
have  been  made  such  that  a  loading  coil  has  been 
produced  having  an  inductance  of  0.25  of  a  henry,  a 
time-constant  of  0.048  second,  at  a  periodicity  of  1,000 
periods  per  second,  and  a  bulk  of  approximately  314 
cubic  inches.  This  coil  is  toroidal  in  shape,  10 
inches  in  diameter  and  four  inches  high.  It  has  an 
effective  resistance  of  15.5  ohms  at  2,000  periods  per 
second. 

Coils  designed  to  be  used  on  cable  circuits  in  which 
the  size  of  wire  employed  is  much  smaller  do  not 
require  to  be  made  of  as  low  resistance  as  the  coil 
above  described  ;  consequently  their  size  and  time- 
constant  may  be  made  much  smaller.  Large  num- 
bers of  cable-loading  coils  have  been  placed  in 
service,  their  design  varying  with  the  character  of 
the  circuit  upon  which  they  are  to  be  used. 

Reflection. 

In  the  terminal  apparatus  at  present  used  in 
telephony,  or  where  there  is  a  condition  of  non- 
uniformity  in  the  character  of  the  line,  the  telephone 
waves  suffer  a  reflection,  which,  in  many  cases,  is 
effective  in  materially  increasing  the  attenuation. 
This  reflection  is  particularly  pronounced  at  the 
point  where  an  unloaded  section  of  line  is  connected 
to  a  loaded  section.  The  amount  of  reflection  is 
greater  the  greater  the  divergence  from  homogeneity. 
Thus  a  section  having  large  inductance  per  mile, 
when  connected  with  a  non-loaded  section,  exerts  a 
larger  reflective  action  than  on©  having  a  small  in- 
ductance per  mile. 

In  practice,  the  effect  of  reflection  is  of  very  con- 
siderable importance,  particularly  when  the  loaded 
section  is  not  relatively  long.  Theoretically,  these 
reflection  losses  may  be  eliminated  by  the  use  of  a 
perfect  transformer  introduced  at  every  point  of 
non-uniformity  in  the  line.  Even  could  such  a  per- 
fect transformer  be  made,  its  introduction  on  com- 
mercial circuits  is  open  to  practical  objections,  and, 
as  a  substitute,  its  cauivalent,  in  the  shape  of  a 
series  of  coils  of  varying  inductance,  has  been  em- 
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ployed.  This  arrangement  of  coils  of  varied  induct- 
ance is  known  as  a  "terminal  taper."  The  arrange- 
ment of  the  several  coils  constituting  the  taper  is 
such  that  a  coil  having  an  inductance  somewhat  less 
than  that  of  the  coils  used  on  the  loaded  section  is 
placed  nearest  the  loaded  line,  a  coil  ol  inductance 
somewhat  less  than  the  first  taper  coil  is  placed  next 
in  order,  and  a  coil  of  small  inductance  is  placed 
nearest  the  non-loaded  section,  or  the  terminal  appa- 
ratus. The  spacing  of  the  coils  in  the  taper  corre- 
sponds with  that  of  the  coils  of  the  line  of  which  it 
is  to  form  the  terminal. 

Results  Obtained  on  ComiMercial  Circuits. 

The  following;  figures  illustrate  the  results  which 
have  been  obtained  on  several  typical  commercial 
circuits.  In  what  follows,  all  comparisons  are  made 
on  the  basis  of  relative  attenuation  between  similar 
circuits  loaded  and  unloaded,  without  reference  in 
any  way  to  distortion  or  quality  of  the  transmitted 
speech.  The  curves  shown  in  these  figures  are  the 
results  of  actual  tests,  made  on  commercial-loaded 
circuits,  using  standard  terminal  apparatus  at  the 
transmitting  and  receiving  stations. 

I^ADED  Cabix. 

In  Fig.  I  are  showm  the  results  obtained  in  tests 
of  a  heavily-loaded  standard  telephone  cable.  In 
this  cable  the  wires  are  0.03589  of  an  inch  in  diam- 
eter, having  a  resistance  of  about  96  ohms  per  mile 
of  circuit.  The  mutual  capacity  between  the  two 
wires  of  the  circuit  is  0.06S  of  a  microfarad  per 
mile.  The  inductance  added  to  the  circuit  by  the 
loading  coils  amounted  to  about  0.6  of  a  henry  per 
mile.  In  this  figure  the  abscissae  represent  lengths 
of  cable  and  the  ordinates  the  relative  strengths  of 
current.  Curve  i  is  that  representing  the  attenua- 
tion of  current  on  an  unloaded  circuit  as  the  length 
of  cable  is  increased. 

It  will  be  seen  that  the  attenuation  increases  very 
rapidly  as  the  length  of  cable  is  increased.  Curve  2 
represents  the  attenuation  on  a  similar  crcuit  but 
loaded  as  above  described,  the  terminal  telephone 
apparatus  being  placed  directly  at  the  ends  of  the 
loaded  cable,  therebj'  obtaining  the  full  effects  of  xe- 
flection.  It  will  be  noticed  that  the  initial  current 
on  the  loaded  circuit  is  about  one-quarter  of  what 
it  is  on  the  unloaded  circuit.  Moreover,  the  trans- 
mission on  shorter  lengths  of  the  loaded  circuit  un- 
der these  conditions  is  much  poorer  than  the  trans- 
mission over  similar  lengths  of  the  same  cable  cir- 
cuit unloaded.  But  the  rate  of  attenuation  per  unit 
of  distance  is  much  less"  on  the  loaded  than  on  the 
unloaded  circuit ;  so  that  for  the  longer  lengths  of 
circuit  the  transmission  is  superior  on  the  loaded 
circuit  to  that  on  the  same  lengths  of  unloaded  cir- 
cuit. Curve  2  shows  the  attenuation  when  no  ter- 
minal tapers  are  employed  and  the  reflection  is  a 
maximum.  If  terminal  tapers  are  employed  at  the 
two  ends  of  the  loaded  circuit  and  the  telephone 
transmitting  and  receiving  apparatus  is  connected 
directly  to  the  tapers,  the  attenuation  on  the  loaded 
circuit  is  represented  by  Curve  3.  Here  again  it  is 
seen  that  the  initial  current  is  considerably  less  than 
that  on  the  unloaded,  circuit  and  that  the  transmis- 
sion on  short  lengths  of  circuit  is  better  on  the  un- 
loaded than  on  the  loaded  conductors,  but  the  in- 
troduction of  the  tapers  on  the  loaded  circuit  has 
more  than  doubled  the  initial  current  and  has  short- 
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FIG.    2.       t.OADED     TELEPHONE     LINES. — CURVES     SHOWING 
ATTENUATION    OF    CURRENT    IN    UNLOADED    CIRCUIT, 

ened  by  about  one-half  the  length  of  circuit  which 
showed  the  unloaded  circuit  superior.  A  comparison 
of  Curves  2  and  3  shows  how  great  a  factor  the  re- 
flection losses  are  between  the  terminal  apparatus 
and  a  loaded  circuit  and  the  importance  of  the  taper 
in  reducing  these  losses.  In  practice  it  has  been 
found  that  reflection  losses  can  be  still  further  re- 
duced and  under  special  conditions  almost,  if  not 
entirely,  eliminated. 

In  the  case  above  described  a  large  amount  of  in- 
ductance has  been  added  to  the  circuit.  The  re- 
sults w-hich  have  been  obtained  upon  cables  where 
less  inductance  has  been  added  are  shown  in  Fig.  2. 
In  this  case  the  cable  is  substantially  similar  to  that 
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previously  described.  Upon  it  loading  coils  are 
placed  so  as  to  bring  the  inductance  of  the  circuits 
up  to  approximately  0.17  of  a  henry  per  mile.  In 
other  words,  the  inductance  is  less  than  one-third 
of  that  in  the  case  just  described. 

In  Fig.  2,  Curve  i  is  similar  to  that  in  Fig.  I  and 
represents  the  attenuation  of  the  telephone  current 
in  an  unloaded  circuit  in  the  cable.  Curve  2  repre- 
sents the  attenuation  in  the  lightly  loaded  circuit 
when  no  tapers  are  employed  and  the  telephone 
transmitting  and  receiving  apparatus  are  placed  at 
the  terminals  of  the  loaded  cable.  It  is  to  be  noted 
that  the  reflection  losses  are  much  less  in  the  case 
of  the  lightly  loaded  cable  than  is  the  case  in  that 
having  the  heavier  loading.  In  fact,  for  shorter 
lengths  of  cable  the  lighter  loading  is  more  effective 
in  transmitting  the  telephone  wave  than  the  heavier. 
For  longer  lengths,  however,  the  heavier  loading 
gives  better  results.  With  proper  apparatus  at  the 
terminals  of  the  leaded  cable  to  reduce  reflection 
losses,  much  less  attenuation  would  result  than  is 
indicated  by  Curve  2. 

Lo.\DED  Aerml  Circuits. 
In  Fig.  3  are  shown  the  results  which  have  been 
obtained  on  open-wire  circuits  composed  of  copper 
wire  weighing  435  pounds  to  the  mile.  On  these  cir- 
cuits loading  coils  were  so  placed  as  to  make  an  in- 
ductance of  about  one-tenth  of  a  henry  to  the  mile. 
Curve  I  shows  the  attenuation  with  various  lengths 
of  line  upon  a  similar  unloaded  circuit,  and  Curve  2 
shows  the  attenuation  on  the  loaded  circuit  when  the 
telephone  transmitting  and  receiving  apparatus  are 
placed  directly  at  the  ends  of  the  line  v/ithout  tapers. 
Curve  3  shows  the  attenuation  under  similar  condi- 
tions when  tapers  are  employed.  The  results  re- 
semble .those  obtained  with  loaded  and  unloaded 
cable.     There  is  a  large  reflection  loss  which  is  con- 
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FIG.    3.       LOADED    TELEPHONE    LINES. — RESULTS    ON    OPEN- 
WIRE    CIRCUITS,     CONDUCTORS    435    POUNDS    PER    MILE. 

siderably  reduced  when  tapers  are  employed.  Even 
with  tapers  the  loaded  line  for  shorter  distances  is 
inferior  to  the  unloaded.  The  point  particularly  to 
be  noticed  is  the  relative  slope  of  the  curves  in  the 
two  cases  indicating  that  the  benefits  to  be  obtained 
from  loading  open-wire  circuits  are  less  than  with 
cable  circuits.  ^ 

Fig.  4  illustrates  the  results  which  have  been  ob- 
tained from  loading  open-wire  circuits  using  a  con- 
ductor weighing  176  pounds  to  the  mile  and  having 
an  added  inductance  equal  to  about  o.i  of  a  henry 
to  the  mile.  As  before.  Curve  i  represents  the  at- 
tenuation on  a  similar  unloaded  circuit ;  Curve  2, 
the  loaded  circuit  without  tapers,  and  Curve  3,  the 
loaded  circuit  with  tapers. 

General   Consideration.s. 

The  above  curves  show  the  results  which  have 
been  obtained  by  the  use  of  coils  of  considerable  in- 
ductance added  to  open-wire  and  cable-telephone  cir- 
cuits and  may  be  considered  as  typical  of  the  results 
obtained  on  similar  circuits  of  different  capacity  or 
composed  of  wires  of  different  size.  As  before  stated, 
the  curves  illustrate  simply  the  relative  volumes  of 
transmission  under  the  various  conditions  described. 

In  the  case  of  cables  there  is  a  distinct  improve- 
ment in  the  quality  of  the  transmission  produced  by 
the  introduction  of  the  loading  coils,  the  voice  of  the 
speaker  being  received  more  distinctly.  The  high 
insulation  which  can  be  maintained  at  all  times  on 
cable  circuits  renders  it  possible  to  introduce  load- 
ing coils  upon  the  circuits  without  danger  of  mate- 
rially augmenting  leakage  losses.  The  marked 
diminution  in  attenuation,  the  improvement  in 
quality  of  transmission  and  the  ease  with  which  in- 
ductance coils  can  be  placed  on  cable  circuits  with- 
out introducing  other  injurious  factors,  such  as 
leakage  or  cross-talk  with  other  circuits,  renders  the 
use  of  loaded  cable  circuits  especially  attractive. 

The  reduction  of  attenuation  that  can  be  obtained 
by  the  introduction  of  loading  coils  on  air-line  cir- 
cuits, even  under  theoretically  perfect  conditions,  is 
less  than  can  be  obtained  on  cable  circuits.  This 
difference  in  the  effectiveness  of  loading  between  the 
tw^o  classes  of  circuits,  as  far  as  attenuation  is  con- 
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cerned,  can  be  e.xplained  by  the  fact  that  on  a  cable 
circuit  the  capacity  is  large  and  the  inductance  of  the 
circuit  itself  is  practically  negligible,  due  to  the 
proximity  of  the  two  wires  of  the  pair.  On  aerial 
circuits,  on  the  other  hand,  the  distance  between  the 
outgoing  and  return  wire  is  such  as  to  make  the 
capacity  of  the  circuit  much  less,  and  its  inductance 
much  greater.  This  larger  self-induction  of  the 
open-wire  circuit  operates  to  decrease  the  attenua- 
tion, and,  as  it  were,  to  rob  the  loading  coils  of  part 
of  their  usefulness.  Again,  the  insulation  of  an 
aerial  circuit  cannot  be  maintained  as  high  as  that 
of  a  cable  circuit,  so  that  the  added  inductance  due 
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FIG     4.       LOADED   TELEPHONE   LINES. — RESULTS   ON   OPEN- 
WIRE   CIRCUITS,    CONDUCTORS    17G   POUNDS   PER   MILE. 

to  the  introduction  of  loading  coils  upon  the  line 
tends  to  increase  the  losses  due  to  leakage. 

Moreover,  there  is  not  the  same  improvement  in 
the  quality  of  transmission  on  a  loaded  aerial  circuit 
as  compared  with  a  similar  circuit  unloaded,  as  is 
found  between  loaded  and  unloaded  cables.  Initially, 
open-wire  circuits  are  practically  free  from  distor- 
tion, whereas  the  distortion  on  cable  circuits  of  long 
length  is  considerable.  The  addition,  therefore,  of 
loading  coils  to  aerial  circuits  cannot  be  expected  to 
effect  any  improvement  in  the  quality  of  transmis- 
sion, whereas  in  the  case  of  cables  the  introduction 
of  the  additional  inductance  renders  the  circuits  prac- 
tically distortionless  and  effects  a  marked  improve- 
ment in  the  clearness  of  the  transmitted  speech. 

In  presenting  this  brief  summary  of  the  operation 
of  loaded  telephone  circuits,  it  is  desired  to  make 
.acknowledgment  to  Mr.  H.  S.  Warren  and  Mr.  £. 
H.  Colpitis  for  the  solution  of  the  many  problems 
involved  in  the  design  of  suitable  coils  for  use  in 
carrying  out  this  invention,  and  to  Mr.  W.  L.  Rich- 
ards and  Mr.  A.  N.  Mansfield  for  the  careful  tests 
upon  which  the  curves  above  shown  are  based. 


Ohio  Telephone  Notes. 

Telephone-equir,ment  companies  in  Cleveland  and 
other  cities  have  been  asked  for  estimates  for  string- 
ing wire  along  the  Erie  railroad  from  Cleveland  to 
New  York.  For  some  time  the  Erie  people  have 
been  figuring  on  telephone  equipment  and  their 
plans  are  far  enough  along  to  consider  estimates  for 
the  wire  work.  It  is  said  that  plans  for  the  switch- 
board and  other  equipment  have  also  been  com- 
pleted, but  as  yet  no  estimates  have  been  requested. 
The  length  of  the  road  from  Cleveland  to  New 
York  is  about  659  miles,  but  the  wire  will  be  strung 
on  telegraph  poles,  thus  doing  away  with  the  pole 
expense.  It  is  planned  to  have  a  complete  system, 
with  lines  running  into  each  way  station,  so  that  an 
agent  may  call  up  his  chief  or  any  other  person  con- 
nected with  the  road  and  converse  with  him  di- 
rectly about  business  matters.  The  service  will  be 
complete  in  every  detail.  The  Erie  now  has  a  tele- 
phone service  between  Cleveland  and  the  division 
offices  in  Gallon,  but  telegraph  wires  are  used  for 
the  transmission  of  messages  and  the  convenience  is 
not  what  it  would  be  with  a  private  line. 

The  United  States  Telephone  Company  has  be- 
gun work  on  new  toll  lines  at  Columbus  and  Medina 
and  will  soon  begin  the  construction  of  a  line  be- 
tween Ravenna  and  .Alliance. 

There  is  some  probability  that  the  line  of  the 
Phoeni.x  Telephone  Company  from  East  Liverpool 
to  Steubenville  and  Columbiana  will  be  reopened 
within  a  short  time.  Should  this  be  done  the 
Phcenix  may  install  an  exchange  in  Steubenville. 

Some  comment  has  been  caused  by  the  offer  of 
the  Cuyahoga  Telephone  Company  to  furnish  all 
the  telephones  in  the  waterworks  department  at  a 
rate  $60  a  year  less  than  the  regular  figures. 

In  order  to  make  some  improvements  on  the 
system,  the  Jackson  County  Home  Telephone  Com- 
pany of  Jackson,  will  issue  $50,000  bonds  as  of  date 
September  1st.  A  dee<;l  of  trust  has  been  filed  to 
the  Provident  Savings  Bank  and  Trust  Company  of 
Cincinnati,  to  secure  the  bonds.  The  lines  will 
probablv  be   extended  and   the  exchange   improved. 

C. 
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Southeastern  Telephone  Developments. 

The  Enterprise  Tcleplione  Company.  capiLilizcd  at 
$15,000,  has  filed  papers  of  incorporation  with  the 
secretao'  of  state  at  M'ontgomcr}-,  Ala. 

The  South  Carolina  Railroad  Commission  will 
shortly  take  up  several  complaints  about  telephone 
rates  at  issue  between  exchanges  in  the  state,  as  the 
recent  legislation  has  placed  the  matter  in  the  con- 
trol of  the  commission.  It  is  said  that  the  law  is 
deficient  in  several  points,  especially  in  the  matter  of 
a  raise  in  rates,  which  is  left  largely  with  the  com- 
mission. 

The  Georgia  Telephone  Company  of  Atlanta  has 
asked  permission  to  install  a  local  and  a  long-dis- 
tance system  in  the  city  of  Athens,  Ga.  The  com- 
pany has  already  secured  franchises  at  Union  Point 
and  Madison,  and  with  the  Independent  exchange 
at  Covington,  it  expects  to  reach  Atlanta  in  this 
manner. 

The  Southern  Bell  Telephone  Company  has  se- 
cured new  quarters  at  Salisbuo',  ?^'-  C,  and  a  new 
switchboard  is  being  installed. 

The  Batcsburg  (S.  C.)  Telephone  Company  has 
been  formallv  organized  with  William  Westmore- 
land of  Samaria,  president,  and  Dr.  J.  A.  Watson, 
secretary  and  treasurer. 

The  Bell  Telephone  Company  has  fitted  up  a  new 
exchange  at  McColl,  S.  C,  and  made  other  improve- 
ments. 

The  Southern  Bell  Telephone  Company  is  pre- 
paring to  enter  Eatonton,  Ga.,  and  to  put  in  connec- 
tions with  Atlanta.  L. 

Michigan  Telephone  Matters. 

.Articles  of  association  have  been  filed  by  the 
Grand  Ledge  Telephone  Company,  capitalized  at 
$10,000. 

The  Northville  Telephone  Company  has  held  its 
annual  meeting,  which  resulted  in  the  re-election  of 
the  old  officers  and  directors.  Reports  showed  the 
company  to  be  in  a  prosperous  condition  with  186 
telephones  in  operation  and  25  miles  of  lines,  ex- 
clusive of  the  village  service. 

Monroe  is  to  have  an  Independent  telephone  ex- 
change. The  Stoddard  Telephone  Construction 
Companv  has  begun  work  on  an  exchange  in  the 
Goldberg  Block  and  it  is  expected  that  it  will  be  in 
operation  by  October  1st.  This  company  has  of 
late  been  building  many  farmers'  lines  and  all  of 
these  will  center  in  the  Monroe  exchange,  connection 
to  be  made  with  the  Home  Telephone  Company  of 
Toledo.  This  will  make  it  possible  to  reach  that 
city  otherwise  than  by  the  Bell  lines,  which  have  a 
monopoly  of  this  business.  The  new  line  also  holds 
a  franchise  for  a  local  exchange,  and  it  is  expected 
that  one  will  be  put  in  before  long.  When  this  is 
done  keen  competition  between  the  two  companies  is 
expected.  W. 

EXTENSIONS   AND   IMPROVEMENTS. 

Mr.  M.  C.  Myrtle  of  the  Overland  Telephone  Com- 
pany is  superintending  the  construction  of  a  new 
telephone  line  in  Middlesex,  N.  Y. 

Charles  N.  King  and  associates  of  Jersey  City, 
N.  J.,  have  incorporated  the  Dixon  Home  Telephone 
Company  with  a  capita!  of  $125,000. 

W.  A.  Strickland,  who  operates  the  local  telephone 
exchange  at  Turner,  Kan.,  has  madeapplication  for 
a  telephone  franchise  in  Argentine,  Kan. 

The  Tri-state  Telephone  Company  of  Memphis, 
Tcnn.,  has  been  chartered  with  a  capital  of  $10,000. 
C.  D.  Greer,  J.  T.  Warren,  F.  N.  Fisher  and  others 
are  interested. 

The  Findlay  (111.)  Mutual  Telephone  Company 
has  been  incorporated  to  construct  telephone  lines. 
The  incorporators  arc  S.  D.  Dole,  W.  B.  Wallace 
and  J.  W.  Coventry. 

The  Chesapeake  and  Potomac  Telephone  Com- 
pany is  about  to  repair  its  building  damaged  in  the 
recent  Baltimore  fire,  having  let  the  contract  to  John 
McGregor  of  Washington,  D.  C. 

H.  G.  Whitsett,  Henry  W.  Bishop  and  associates, 
have  organized  a  company  to  constrtict  a  telephone 
system  in  Eustis,  Fla.  Mr.  Bishop  recently  secured 
a  franchise  for  the  construction  of  the  system. 

The  Pacific  States  Telephone  and  Telegraph  Com- 
pany will  erect  a  new  building  on  Bush  and  Belden 
Streets,  San  Francisco,  to  cost  about  $100,000.  New 
machinery  is  to  be  purchased  and  a  switchboard  in- 
stalled. 

C.  E.  Hinchcliflfe,  manager  of  the  Consolidated 
T'clephone  and  Telegraph  and  Electric  Company, 
states  that  work  will  commence  in  the  very  near 
tuturc  on  a  telephone  line  to  connect  Phcenix.  Ariz., 
with  Los  Angeles,  Cal. 

D.  S.  Murray,  manager  of  the  Rocky  Mountain 
Bell  Telephone  Company,  intends  to  recommend  to 
his  company  that  a  line  be  constructed  to  reach  the 
Roosevelt  and  Big  Creek  sections  of  the  Thunder 
Mountain  district,  Idaho. 

The  New  York  Telephone  Company  has  now 
144,495  instruments  connected  in  Manhattan  and  in 
the  Bronx.  This  is  an  increase  of  more  than  23,- 
000  since  September,  1903.  Ten  yers  ago  the  total 
number  of  instruments  in  use  was  11,835.  The 
company  has  just  opened  a  new  contract  office  at 
23  East  Fifty-ninth  Street,  for  the  especial  use  of 
its  contract  department. 


Standardization  of  Dynamo-electric 
Machinery  and  Apparatus.' 

By  CoL.   R.   E.  B.  Crompion. 

The  standardizing  of  materials  and  machinery 
used  by  engineers  has  already  made  considerable 
progress  in  America.  In  England  a  strong  and  rep- 
resentative committee  was  appointed  by  the  council 
of  the  civil  engineers  about  three  years  ago,  at  the 
suggestion  of  Sir  John  Wolfe  Barry,  originally  to 
standardize  rolled  iron  and  steel  sections:  but  this 
led  to  the  formation  of  other  committees  to  deal  with 
the  standardizing  of  all  classes  of  machinery  and 
parts  used  by  engineers  wherever  such  standardizing 
seemed  to  be  necessary  or  advantageous  to  manufac- 
turers and   users. 

The  committee  appointed  to  deal  with  electrical 
questions,  after  a  few  preliminary  sittings,  decided 
to  divide  the  subject  as  follows,  and  appointed  sub- 
committees to  deal  with  them : 

1.  Cables  and  conduits. 

2.  Telegraphs  and  telephones. 

3.  Electrical  generators,  including  the  prime  movers 
that  drive  them,  motors  and  transformers. 

4  Materials  used  in  tramway  construction. 

5.  The  determination  of  certain  physical  constants, 
particularly  those  relating  to  temperatures  and  meth- 
ods of  determining  the  same. 

These  sub-committees,  which  really  became  the 
working  committees  dealing  with  electrical  questions, 
have  now  been  at  work  for  two  years.  That  which 
dealt  with  cables  has  completed  and  issued  a  very 
complete  report  and  recommendations.  That  dealing 
with  tramway  material  has  reported  on  part  of  the 
material  they  use.  The  third,  dealing  with  the  more 
complex  subject  of  dynamo-electric  machinery,  of 
which  I  had  the  honor  to  be  elected  as  chairman,  has 
had  many  sittings,  and  has  recently  issued  an  interim 
report. 

One  or  two  important  subjects  have  not  yet  been 
finally  reported  on.  These  relate  to  transformers, 
standard  test  conditions  and  to  the  allowable  varia- 
tions from  the  adopted  standards.  During  the  early 
stages  of  our  work  we  were  helped  by  the  labors  of 
the  committees  which  sat  previously  in  America  and 
Germany  to  deal  with  the  same  subiect,  and  we  feel 
that  it  might  assist  those  who  are  interested  in  the 
matter  if  som.e  description  of  our  work  was  laid  be- 
fore this  Congress  in  the  hopes  that  any  discussion 
that  follows  on  this  paper  may  be  of  service  to  all 
of  us  engaged  in  this  interesting  subject. 

I  think  we  must  all  agree  that  electrical  standardi- 
zation must  bear  a  different  meaning  to  standardiza- 
tion of  the  far  older  and  more  crystallized  types  of 
machinery  used  by  mechanical  engineers.  It  is  highly 
undesirable  that  any  types,  patterns  or  sizes  should  be 
standardized  if  these  are  Hkely  in  any  way  to  hinder 
the  future  development  of  design,  but  all  who  have 
looked  into  the  matter  know  how  much  useful  elec- 
trical standardizing  can  be  carried  out  in  such  mat- 
ters as  the  settling  on  correct  nomenclature  and 
definitions  of  certain  terms  hitherto  used  in  a  some- 
what loose  way  in  text  books  or  in  trade  lists,  in 
settling  standard  test  conditions,  and  in  determining 
a  satisfactory  method  of  measuring  the  rise  of  tem- 
peratures in  the  parts  of  electrical  machinery  that 
are  affected  by  temperature  rise.  In  addition  to  these 
we  all  feel  that  some  attempt  must  be  made  to  stand- 
ardize sizes  in  order,  if  possible,  to  reduce  the  number 
of  patterns  that  now  must  be  kept  by  manufacturers 
and  many  of  which  are  felt  by  them  to  be  wholly 
unnecessary,  and  which  are  only  demanded  because 
some  manufacturers  have  produced  them  for  special 
purposes. 

It  appears  desirable  that  in  place  of  these  many 
patterns  a  standard  list  of  a  su.'^.rient  number  of  sizes 
to  fill  the  ordinary  requirements  of  users  should  be 
laid  down,  that  these  sizes  should  be  so  marked  and 
their  output  under  various  working  conditions  should 
be  so  clearly  defined  that  any  purchaser  of  a  stand.trd 
machine  should  always  be  able  by  referring  to  his 
table  of  standard  conditions  to  determine  with  ac- 
curacy exactly  what  the  manufacturer  guarantees 
when  he  attaches  the  standard  mark  to  each  standard 
machine. 

It  may  be  convenient  at  this  stage  to  explain  the 
procedure  by  which  our  committee  has  obtained  the 
views  of  manufacturers,  consulting  engineers  and 
users  on  all  the  debatable  points  which  they  have  met 
with.  The  committee  itself,  being  very  representative, 
was  able  to  draw  up  a  list  of  the  questions  which 
appeared  likely  to  arise  and  to  circulate  these  in  the 
form  of  a  circular,  which  in  our  case  we  marked 
"C.  L.  36,"  and  on  which  we  invited  remarks  and 
criticism.  This  circular  was  sent  out  to  the  whole 
trade  and  to  most  of  the  consulting  engineers  and  to 
a  selected  number  of  the  principal  users.  .'Xftcr  the 
replies  were  received  and  tabulated  they  were  dis- 
cussed in  the  committee,  which  was  then  in  a  position 
to  see  that  certain  points  were  practically  accepted 
by  everyone.  The  same  circular  was  then  reissued 
marked  "C.  L.  36A,"  calling  attention  to  other  points 
remaining  unsettled.  By  the  successive  issues  of  this 
amended  circular  considerable  progress  was  made 
without  the  necessity  and  loss  of  time  which  would 
have  followed  if  we  had  held  conferences  to  decide 
on  all  these  minor  points,  but  when  all  that  was 
possible  had  been  done  by  correspondence  it  became 
necessary  to  hold  a  conference  to  decide  on  the  mat- 

I.  Abstract  of  a  paper  presented  before  the  International  Elec- 
trical Connress  at  St.  Louis,  September  14.  1904.  Col.  Crompton  is 
an  EnElish  electrical  man  of  prominence  and  was  an  official 
delegate  to  the  SI.  Louis  Concress  from  Great  Britain.  His 
military  record  is  well  known. 


ters  which  remained  unsettled.  At  this  conference 
everyone  who  held  strong  views  on  these  questions 
was  invited  to  speak,  and  the  matters  were  voted 
upon  and  final  decisions  were  thus  arrived  at. 

The  first  question  we  attacked  was  the  very  serious 
difficulty  which  has  arisen  in  England,  owing  to  the 
multiplicity  of  electrical  pressures  or  voltages  used. 
The  first  electrical  pressure  measured  at  the  con- 
sumers' terminals  which  can  in  any  way  be  called 
a  standard  pressure  was  that  adopted  throughout 
London  and  other  large  towns,  of  too  volts.  This 
was  adopted  because,  at  that  time,  the  electrical  en- 
ergy generally  used  for, lighting  lOO-volt  lamps  was 
on  the  whole  the  most  trustworthy  and  suitable  to 
the  users'  requirements.  These  lOO-volt  lamps  were, 
as  a  rule,  supplied  from  three-wire  systems,  supplied 
with  200  volts  across  the  outers,  and  in  a  few  cases 
from  five-wire  systems  having  400  volts  across  the 
outers.  As  the  lamp  manufacture  improved  other 
towns  successively  adopted  105,  no,  115  up  to  1.50 
volts  at  the  consumers'  terminals,  but  as  soon  as 
trustworthy  lamps  in  excess  of  200  volts  were  pro- 
duced many  towns  doubled  their  pressure,  supplying 
their  customers  for  a  time  from  the  original  outer 
conductors  and  eventually  resumed  the  three-wire 
pressure  at  the  outers  at  double  the  original,  that 
is  to  say,  from  400  up  to  500  volts.  This  great 
range  of  pressures  in  use  made  it  extremely  diiScuIt 
to  draw  up  a  list  of  standard  plant,  which  would 
serve  the  majority  of  these  pressures.  We,  there- 
fore, finally  decided  to  fix  on  standard  pressures 
which,  with  a  lo-per  cent,  variation  on  either  side 
of  them  would  fit  most  of  the  existing  voltages.  We 
therefore  fi-xed  on  no,  which,  with  the  above  margin, 
will  fit  pressures  from  99  to  122 ;  220  will  fit  pressures 
of  19S  to  244 ;  440  will  fit  pressures  of  396  to  4R8 ; 
500  will  fit  pressures  of  450  to  550.  It  would,  of 
course,  have  been  more  symmetrical  if  we  had  been 
able  to  give  550  as  our  highest  low-pressure  stand- 
ard, but  unfortunately  up  to  the  present  our  Board 
of  Trade,  which  is  the  ultimate  controlling  authority, 
has  not  sanctioned  a  higher  ma.ximum  than  500  i-olts, 
so  ',ve  are  obliged  to  depart  from  symmetry  at  this 
point.  As  a  matter  of  fact,  these  voltages  appear 
to  be  very  suitable  and  to  fit  very  v/ell  with  existing 
practice  Ijoth  in  England,  America  and  Germany,  no 
volts  being  almost  universal  as  the  standard  pressure 
for  ship  lighting. 

The  two  sets  of  standard  high  pressures,  namely, 
those  at  the  terminals  of  the  generators  and  at  the 
primary  terminals  of  the  transformers,  were  fixed 
by  a  committee  presided  over  by  Mr.  C.  L.  Sparks. 
It  was  found  convenient  to  settle  on  the  even  figures 
of  2,000,  3,000,  6,000  and  10,000  volts  at  the  primary 
terminals  of  the  transformers,  whereas  those  at  the 
terminals  of  the  generators  were  necessarilv  10  per 
cent,  higher.  The  standard  pressures  at  the  second- 
ary terminals  of  the  transformers  were  fi^ed  so  as  to 
allow  of  a  five-per  cent,  drop  in  the  low-pressure  dis- 
tribution system  in  order  to  fit  into  the  standard 
pressures  laid  down  as  above  at  the  consumers'  ter- 
miiials. 

We  next  had  to  deal  -.'ith  the  vexed  qucslion  of 
frequencies.  Originally  two  frequencies,  one  of  50 
cycles  and  another  of  25  cycles  were  proposed.  Some 
eiiynncrs  went  so  far  as  lo  den:and  a  third  in  the 
interests  of  turbine  generators  and  rotary  transform- 
ers, but  after  much  correspondence  at  a  conference 
at  which  the  views  of  all  who  held  strong  opinions  on 
this  matter  were  considered  and  voted  on  a  strong 
majority  was  of  the  opinion  that  50  cycles  should  be 
fixed  as  the  chief  standard  frequency,  with  25  cycles 
as  a  subsidary  frequency  for  such  power  schemes  or 
ctiher  uses  where  the  loner  frequency  was  specially 
desirable. 

This  work  took  many  months,  but  as  at  the  same 
time  Dr.  Glazebrook  was  carrying  on  the  work  of  his 
committee,   which  had  been  appointed  to  investigate       j 
the  question  of  the  safe  limit  of  temperature  at  which       I 
electrical   machinery   can  be   worked   for   lengthened       ' 
periods,  no  time  was  lost  thereby. 

The  points  to  be  investigated  by  Dr.  Glazebrook's 
committee  were  the  following : 

1.  The  maximum  temperature  to  which  the  insu- 
lating materials  used  in  the  manufacture  of  electrical 
apparatus  can  be  exposed  for  lengthened  periods  of 
time  without  electrical  or  mechanical  deterioration. 

2.  The  relation  between  the  mean  temperature  of 
any  coil  obtained  by  the  measurement  of  rise  of  its 
electrical  resistance  and  the  maximum  temperature  at 
the  hottest  part  of  the  same  coil,  obtained  by  insert- 
ing thermo-j  unctions   at  these  points. 

3.  The  permissible  rise  in  temperature  and  the  best 
and  most  certain  methods  of  measuring  the  same 
deduced  from  this  experimental  work. 

A  long  series  of  experiments,  lasting  many  months, 
was  carried  out  by  this  committee,  principally  at  the 
National  Physical  Laboratory,  but  other  check  de- 
terminations were  carried  out  at  the  works  of  those 
of  the  electrical  firms  who  wished  to  aid  the  labors 
of  the  committee.  Moreover,  in  some  cases  it  was 
desirable  to  repeat  the  temperature  measurements  on 
coils  made  at  the  National  Physical  Laboratory  on 
the  same  coils  when  eventually  mounted  in  position 
on  the  generators,  motors  or  transformers  for  which 
they  were  intended. 

Although  the  labors  of  Dr.  Glazebrook's  committee 
are  not  yet  complete,  sufficient  work  has  been  done  to 
show  that  although  both  in  .America,  Germany  and 
England  up  to  the  present  a  maximum  temperature 
of  50°  C.  should  not  be  exceeded  in  the  hottest  part 
of  the  coils,  and  in  a  few  cases  when  the  work  is 
intermittent  of  75"  C. ;  yet  that  when  more  accurate 
methods  of  determining  the  temperatures  of  the  hot- 
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test  parts  of  the  coils  have  been  laid  down  consid- 
erably higher  temperatures  may  be  allowed  by  our 
English  committee  when  it  issues  its  final  test  condi- 
tions, for  many  of  the  materials  which  are  today  used 
by  the  manufacturers  for  the  insulation  of  coils  and 
other  portions  of  electrical  machinerj'  were  actually 
subjected  for  periods  up  to  nine  months  to  a  steady 
temperature  of  150^  C  without  either  electrical  or 
mechanical  deterioration.  It  has  also  been  shown 
that  the  maximum  temperature  reached  by  the  hottest 
part  of  the  coils  that  are  nowadays  used  can  never 
reach  a  point  more  than  25°  in  excess  of  the  average 
temperature  of  the  coil  obtained  by  percentage  rise 
in  the  electrical  resistance  of  the  copper  of  the  coil 
itself.  It  appears,  therefore,  that  these  materials  may 
be  exposed  for  great  lengths  of  time  to  a  temperature 
which  when  measured  by  rise  in  electrical  resistance 
may  be  as  high  as  125"  C,  which  corresponds  to 
somewhat  less  than  150°  C.  at  the  hottest  part  of 
the  coil. 

Our  committee  found  that  manufanturers  and  users 
both  attach  great  importance  to  clear  standard  defini- 
tions of  what  is  meant  by  continuous  and  intermit- 
tent running.  As  regards  the  former,  as  it  was  gen- 
erally admitted  that  the  coils  and  hottest  parts  of 
generators  and  motors  of  modern  type  up  to  100 
kilowatts  usually  attain  their  maximum  temperature 
within  the  limits  of  a  six-hour  full-load  run,  it  was 
decided  that  a  six-hour  run  should  stand  for  the 
definition  of  continuous  working ;  but  as  regards 
intermittent  running,  more  especially  in  regard  to 
crane  and  lift  motors  which  work  for  short  periods 
and  stand  so  that  their  coils  may  copl  down  during 
the  much  longer  periods  between  each  run,  it  was 
found  very  difficult  to  settle  on  a  simple  and  clearly 
understood  definition  of  intermittency.  Many  firms 
and  users  considered  that  the  only  definition  of  inter- 
mittent running  would  be  that  the  intermittency 
should  be  defined  by  the  customer,  who  should  lay 
down  a  load  factor  on  which  the  machine  could  be 
worked;  but  after  much  discussion  this  idea  was 
abandoned  as  impracticable  and  a  simpler,  although 
admittedly  imperfect,  definition  of  intermittency  was 
settled  by  the  test  run  being  reduced  from  the  six 
hours  of  continuous  running  to  one  hour's  running 
at  full  load. 

The  difficult  questions  arising  out  of  the  pressure 
rise  in  alternators  were  very  sharply  debated  by 
Mr.  Sparks'  sub-committee  and  the  definitions  were 
only  arrived  at  after  much  correspondence  and  many 
meetings.  In  their  present  form,  however,  they  ap- 
pear worthy  of  consideration  as  a  satisfactory  solution 
of  this  important  question. 

Finally,  I  come  to  the  most  important  advantage 
that  standardizing  offers  to  manufacturers  and  users 
— that  is,  the  issue  of  standard  lists  of  sizes.  We  fiist 
issued  a  list  of  standarH  mni-nrc  'Wf  cut  down  ti^e 
number  of  sizes  from  one-quarter-horse  up  to  ico- 
horse  to  15  for  direct  current  to  11  for  single-phase 
alternators  and  to  17  for  two  and  three-phase  alter- 
nating motors.  We  were  also  able  to  issue  a  list 
of  direct-current  generators  from  six  to  100  kilo- 
watts comprising  only  10  sizes,  and  of  these  we  found 
that  in  the  case  of  the  direct-current  generators  all 
but  the  largest  size  could  utilize  the  frames  of  nine 
of  the  standard-motor  frames. 

For  larger  generators,  above  100  kilowatts,  we 
found  the  matter  to  be  more  difficult.  Most  of  these 
larger  generators  are  direct-coupled  to  prime  movers, 
and  we  have  been  compelled  to  await  the  labors  of  our 
sub-committee  on  prime  movers  before  we  can  issue 
our  final  list  for  large  sizes.  Luckily,  in  this  case, 
the  fact  that  the  speed  in  revolutions  per  minute  for 
alternators  is  fixed  for  us  by  the  standard  frequency 
and  by  the  number  of  poles  has  enabled  us  to  issue  a 
preliminary  list  of  nine  standard  sizes  and  speeds 
for  direct  and  alternating  generators  ranging  from 
100  up  to  1,000  kilowatts,  which  appears  to  be  con- 
venient, and  for  the  reason  above  given  the  speeds 
of  these  cannot  be  varied. 

Of  the  work  which  remains  to  be  done  that  on 
transformers  is  nearly  complete  but  awaits  the  labors 
of  Dr.  Glazebrook's  final  recommendations  on  tem- 
peratures. That  of  standard  test  conditions  is  not  so 
advanced,  but  will  be  recommended  in  October, 
when  we  have  Dr.  Glazebrook's  results  before  us. 
The  permissible  variations  from  standard  require  ex- 
treme care. 

I  have  mentioned  the  one  case  where,  in  order  to 
fit  existing  electrical  pressure,  10  per  cent,  variation 
must  be  allowed  to  enable  these  pressures  to  be  served 
by  our  standard  sizes.  Manufacturers  have  informed 
us  that  this  can  be  done,  but  it  is  evidently  desirable 
in  the  future  that  the  number  of  large  centers  of  dis- 
tribution that  use  pressures  away  from  the  standard 
pressures  now  laid  down  must  gradually  be  reduced 
so  that  the  large  lo-per  cent,  limit  may  be  no  longer 
necessary.  This  lO-per  cent,  limit  imposes  on  manu- 
facturers of  standard  motors  and  generators  a  cor- 
responding margin  in  the  size  of  their  standard  pat- 
terns, and  this  margin  cannot  be  reduced  until  the 
call  for  the  plant  to  suit  pressures  10  per  cent  away 
from  the  standards  is  greatly  diminished. 

The  other  classes  of  permissible  variations  to  be 
standardized  are  those  due  to  the  necessary  errors  of 
instruments  and  observers  in  carrying  out  the  stand- 
ard tests. 

In  addition  to  these  it  would  be  advisable  to  stand- 
ardize permissible  variations  due  to  small  errors  in 
manufacture  or  variations  in  the  quahty  of  the  rnste- 
rial.  It  would  be  probably  advisable  to  fix  two  limits 
of  variation  from  standard  up  to  the  first  of  which 
the  goods  would  be  accepted  and  beyond  which  and 
up  to  a  second  limit  the  manufacturer  would  be  penal- 


ized. In  addition  to  these,  as  in  some  cases  to  the 
permissible  errors,  must  be  added  those  due  to  instru- 
rnents  and  observers'  probable  errors;  it  may  be  ad- 
visable for  simplicity  sake  to  lay  down  a  maximum 
scale  including  all  such  errors  and  variations  for 
ea(;h  class  of  measurement  and  which  must  in  no  case 
be  exceeded. 

Finally,  I  wish  to  call  attention  to  the  constitution 
of  this  committee.  Out  of  19  members  only  seven 
represent  manufacturing  interests,  two-thirds  of  the 
committee  being  composed  of  consulting  engineers  or 
users. 

Discussion. 

J.  W.  Lieb,  Jr.,  of  New  York  city  remarked  that 
the  one  point  difficuh  to  decide  would  be  the  stand- 
ards of  frequency.  In  this  country  25  cycles  had 
been  adopted  for  rotary  work  and  60  cj'cles  where 
no  conversion  was  required,  but  in  England  and  on 
the  Continent  25  and  50  cycles  seemed  to  be  more 
prevalent.  The  British  engineers  recommended  50 
cycles  instead  of  60,  and  this  point  should  be  care- 
fully considered.  Colonel  Crompton,  who  spoke  as  an 
English  designer,  asked  that  any  points  for  discus- 
sion be  taken  up  one  at  a  time.  Mr.  Steinmetz  re- 
marked that  any  recommendations  or  decisions  of 
the  committee  on  standardization  must  meet  the  ap- 
proval of  the  consulting  engineer,  as  well  as  the 
manufacturing  and  operating  company.  Engineers 
and  manufacturers  in  this  country  would  be  quite 
willing  to  adopt  50  cycles  for  the  higher  frequency, 
but  nearly  all  of  the  existing  plants  and  systems 
operate  now  at  60  cycles,  and  the  demand  would 
be  for  the  same  frequency. 

Colonel  Crompton  remarked  that  the  German  engi- 
neers had  adopted  50  cycles  as  their  standard,  and 
that  there  were  a  few  points  in  favor  of  that  fre- 
quency. Rotaries  can  be  operated  at  50  cycles,  even 
when  internal-combustion  engines,  which  do  not 
give  as  uniform  a  rotative  speed  as  steam  engines, 
are  used.  There  had  been  a  strong  movement  in 
England  to  adopt  a  frequency  of  40  cycles,  but 
owing  to  the  fact  that  electric  lighting  would  be 
unsatisfactory  at  that  periodicity  it  was  dropped. 
The  two  frequencies  as  recommended  by  the  En- 
glish Institution,  bear  a  ratio  of  i  to  2  to  each  other, 
which  is  more  desirable  than  the  American  practice. 

Charles  F.  Scott  of  Pittsburg  stated  that  when  he 
visited  England  a  few  years  ago  he  found  a  com- 
paratively large  number  of  frequencies  in  use.  In 
this  country,  where  electrical  industries  are  con- 
trolled by  a  few  large  companies,  whose  engineers 
are  mostly  American,  there  is  less  liability  to  such 
a  great  variety.  Standardization,  if  attempted, 
should  be  such  as  to  not  impose  any  limitations 
which  would  tend  to  impede  progress,  and  he 
thought  that  the  Brhish  Board  of  Trade  had  ex- 
erted a  somewhat  detrimental  influence.  The  re- 
ports on  standardization  in  this  country  have  been 
made  more  valuable  through  the  assistance  of  the 
manufacturing  companies,  and  the  standards  are  and 
should  be  such  that  will  be  readily  accepted.  While 
it  is  desirable  to  have  a  common  frequency,  it  is 
by  no   means   fundamental. 

Dr.  R.  T.  Glazebrook  of  England  said  that  the 
Board  of  Trade  had  no  detrimental  influence,  such 
as  Mr.  Scott  thought,  since  its  proceedings  were  now 
in  perfect  harmonv   with   the  engineers'   desires. 

Professor  AscoH  of  Rome  said,  when  called  on, 
that  the  Italian  Society  had  not  taken  up  the  question 
of  standardization  and  that  he  was  therefore  un- 
able  to   make  any   statements. 

Colonel  Crompton  closed  the  discussion  by  saying 
that  he  thought  the  sense  of  the  American  engineers 
to  be  in  line  with  the  English,  except  as  to  the  point 
of  frequency.  Standardization  ought  to  be  taken  up 
in  all  countries,  and  the  reports  revised  from  time 
to  time,  to  keep  apace  with  progress. 


bolt  and  can  thus  be  passed  through  a  half-inch  hole 
in  plastered  walls,  hollow  tiling,  etc.,  a  slight  move- 
ment only  being  necessary  to  turn  the  head  at  right 
angles  to  the  bolt  when  once  in  position,  holding 
the  bolt  firmly  in  place  when  the  cap  nut  is  set  tight. 
'j"he  cap  nut  can  be  furnished  in  different  finishes, 
nickel,  brass,  etc.,  so  as  to  harmonize  with  the  fix- 
ture. 


Toggle  Bolt  for  Electrical  Fixtures. 

A  new  toggle  bolt  that  will  commend  itself  espe- 
cially for  electric-fixture  and  telephone  work  where 
a  neat  and  finished-appearing  piece  of  work  is  neces- 
sary is  the  patent  trunnion-nut  toggle  bolt  manu- 
factured by  Thomas  Wrigley  &  Co.  of  Chicago, 
shown  in  the  accompanying  illustration.  This  new 
toggle    bolt    is    asserted    to    be    different    frojn    any 


Mid-year  Meeting  of  the  Northwestern 
Electrical  Association. 

The  members  of  the  Northwestern  Electrical  As- 
sociation who  were  in  St.  Louis  last  week  to  attend 
the  mid-year  meeting  of  the  organization,  and  in- 
cidentally to  take  in  the  International  Electrical 
Congress  and  see  the  Exposition,  met  at  the  Forest  • 
Park  University  Hotel  on  September  13th.  The 
session  was  short  and  there  was  but  little  business 
transacted;  the  reading  of  papers  was  also  dis- 
pensed with,  a  those  present  unanimously  preferred 
to  give  up  their  time  to  attending  the  meetings  of 
the  Congress  and  seeing  the  attractions  at  the  Fair. 
Upoji  the  recommendation  of  President  Grover,  the 
members  voted  to  favor  the  admittance  to  member- 
ship of  street  and  interurban  railway  companies  of 
the  Northwest,  and  the  applications  of  such  compa- 
nies will  be  received  at  the  next  regular  meeting  of 
the  association  to  be  held  in.  January. 

President  T.  F.  Grover,  in  a  short  address,  spoke 
in  part  as  follows : 

When  you  visit  the  Louisiana  Purchase  Exposi- 
tion you  will  behold  the  marked  advance  that  has 
been  made  in  the  arts  and  sciences  since  the  World's 
Fair  at  Cliicago.  In  place  of  the  great  Machinery 
Hall  in  1893,  strewn  with  engines,  belts  and  gener- 
ators, we-  have  engines  and  steam  turbines  up  to 
5,000  horsepower,  direct  connected  to  generators  of 
tile  same  capacities  and  occupying  less  than  one-half 
the  floor  space.  Comparing  the  2,000-horsepower 
Corliss  engine  belted  to  two  1,000-horsepower,  two- 
phase  generators  in  1S93,  occupying  a  floor  space  of 
4,700  square  feet,  we  may  see  today  a  turbine- 
driven  alternator  with  7,500  horsepower  capacity, 
occupying  less  than  one-fifth  the  floor  space.  I  only 
mention  these  as  a  few  of  the  many  advances  since 
1893.  Capital  and  the  brain  of  genius  must  have 
worked  hand  in  hand  to  have  accomplished  these 
results;  and  the  world  has  attained  a  higher  degree 
of  civilization  by  reason  thereof. 

The  officers  of  the  association  have  deemed  it  ad- 
visable to  omit  the  presentation  of  papers  at  this 
meeting  on  account  of  the  meeting  of  the  Electrical 
Congress  at  this  time,  feeling  confident  that  the 
members  would  prefer  to  attend  the  meetings  of  the 
Congress  and  the  Exposition.  I  wish  to  recommend 
at  this  time  that  the  street  and  interurban-railway 
companies  of  the  Northwest  be  admitted  to  member- 
ship in  this  association.  Many  of  the  lighting  plants 
are  interested  in  street-railway  systems,  or  furnish 
power  for  same.  There  is  no  street-railway  asso- 
ciation in  the  Northwest  at  present,  and  should  it 
be  necessary  to  form  an  independent  street-railway 
association,  many  of  our  members  would  hesitate  in 
attending  both.  I  trust  the  members  will  thoroughly 
discuss  this  subject  and  act'  at  this  meeting  in  order 
that  suitable  papers  can  be  secured  for  our  January 
meeting,  and  that  the  street-railway  and  power  com- 
panies may  present  their  applications  for  member- 
ship at  that  time. 

Production  of  Manganese  Ores,  Barytas 
and  Lithium  in  United  States. 

The  domestic  production  of  manganese  ores  dur- 
ing 1903  was  only  2,825  long  tons,  valued  at  $25,335, 
or  $8.97  a  ton.  As  spiegeleisen  and  ferromanganese, 
both  of  which  are  manufactured  from  manganese 
ores  and  manganiferous  ores,  are  used  in  the  pro- 
duction of  steel,  the  limited  supply  of  native  ore 
must  be  largely  augmented  by  that  imported  from 
foreign  countries.  The  quantity  of  manganese  ore 
brought  in  during  the  year  1903  was  146,056  long 
tons,  valued  at  $1,278,108,  or  $8.75  a  ton. 

The  production  of  crude  barytes  in  the  United 
States  in  1903  amounted  to  50,397  short  tons  in 
quantity,  valued  at  $152,150  at  the  mine.  This  is  a 
decrease  of  11,271  tons  in  quantity  and  of  $51,004  in 
value  as  compared  with  the  production  of  1902, 
which  was  61, 668  short  tons,  valued  at  $203,154.  The 
average  value  of  a  ton  in  1903  was  $3.02,  which  is  27 
cents  less  than  the  average  value  of  a  ton  ($3-29)  in 
1902. 

The  quantity  of  lithium  minerals  produced  in  the 
United  States  in  1903  amounted  to  1,155  short  tons, 
valued  at  $23,425.  This  is  a  deer-ease  of  905  tons 
in  quantity  and  of  $2,325  in  value  as  compared  with 
the  production  (1,245  short  tons)  and  value  ($25,- 
750)  in  1902.  The  demand  for  lithium  minerals  in- 
creased considerably,  however,  toward  the  close  of 
1903. 


TOGGLE    BOLT    FOR    ELECTRICAL    FIXTURES. 

now  on  the  market  in  that  it  has  a  pivoted  trunnion 
nut  in  the  keyhead  through  which  the  bolt  is 
screwed,  as  shown  in  thd  illustration.  The  bolt  may 
be  screwed  through  as  far  as  desired,  a  cap  nut 
being  put  on  the  end,  which  is  all  that  remains 
visible,  thus  leaving  no  end  projecting  through  the 
nut,  as  in  the  ordinary  toggle  bolt.  The  key-head 
turns   upon   the   pivot   to   a  position   parallel   to   the 


S.  W.  Divine  and  associates  who  are  interested  in 
the  proposed  Cleveland  and  Ducktown  (Tenn.) 
interurban  railway  will  apply  for  a  cahrter  of  in- 
corporation. It  is  understood  that  the  company 
will  incorporate  under  the  name  "Tennessee-Ala- 
bama Interurban  Railway."  Rapid  progress  is  be- 
ing made,  it  is  said,  in  reference  to  the  preliminary 
arrangements  and  recently  a  great  deal  of  the  right- 
of-way  has  been  purchased  for  the  proposed  rail- 
road. The  location  of  the  proposed  tunnel  through 
Missionary  Ridge  has  been  decided  upon,  practically. 
and  everything  is  in  readiness  for  steps  to  be  taken 
looking  to  incorporation. 
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CORRESPONDENCE, 


Great  Britain. 

London,  September  -. — The  utilization  nt  water- 
power  in  Great  Britain  for  tlie  generation  of  elec- 
trical energy  has  never  been  developeil  to  any  great 
extent,  for  obvious  reasons,  but  it  would  not  be 
unfair  to  state  that  such  small  possibilities  as  do 
exist  have  not  been  taken  sufficient  advantage  of. 
There  are  signs,  however,  that  great  .ictivity  in  this 
direction  will  shortly  be  evident.  Of  course,  the 
strong  prejudice  against  the  use  of  overhead  wires 
in  this  countrv,  even  in  rural  districts,  has  retarded 
what  little  progress  is  possible  here,  but  now  that 
this  prejudice  is  being  broken  down,  better  things 
can  be  hoped  for. 

The  huge  wateri>ower  scheme  which  has  for  its 
object  the  supply  of  electric  power  to  .t  number  of 
quarries  and  railways  in  North  Wales,  has  bad  its 
details  well  developed.  The  waterpower  will  be 
derived  from  Llyn  Llydald,  which  has  a  total  length 
of  1%  miles  and  a  breadth  of  from  a  quarter  to  half 
a  mile,  the  area  being  5.750.000  square  feet.  By 
means  of  a  dam  tlie  level  of  the  water  of  the  lake 
will  be  raised  and  sufficient  storage  for  go  days  ob- 
tained. The  total  fall  will  be  1,150  feet,  and  the 
total  horsepower  available  on  a  basis  of  a  nine-hour 
working  day  will  be  8.200  horsepower.  The  first 
installation  will  consists  of  two  steel  pipe  lines  and 
four  i.ooo-kilowatt  sets,  each  consisting  of  a  double 
tangential  waterwhecl  coupled  to  a  three-phase  al- 
ternator giving  ii,coo  volts  at  40  periods.  The  com- 
pany owning  the  concession  also  possesses  another 
source  of  water  supply  of  equal  vohmie.  The  dis- 
tribution will  be  by  means  of  three-phase  currents, 
copper  overhead  wires  0.324  inch  in  diameter  being 
emploj^ed,  carried  on  insulators  triangularly  carried 
on  wooden  poles. 

Mr.  Campbell  Swinton  in  a  paper  before  the  Brit- 
ish Association  at  Cambridge  treats  of  the  subject 
of  the  use  of  waterpower  in  Great  Britain  and  puts 
the  total  amount  of  power  now  produced  by  this 
means  at  only  iI.yo6  horsepower.  Practically  all 
this,  however,  is  used  for  manufacturing  purposes 
and  no  public  supply  is  at  present  given  by  this 
means.  Another  instance  mentioned  in  the  paper, 
however,  of  a  public-supply  undertaking  of  this 
character,  relates  to  Scotland,  where  generation  and 
distribution  to  sub-stations  will  take  place  at  40,000 
volts.  The  total  cost  of  the  initial  portion  of  this 
scheme  is  put  at  $1,000,000.  A  feature  of  the  scheme 
is  that  the  overhead  bare  wires,  where  they  run 
along  or  cross  over  public  streets,  are  to  be  en- 
closed in  a  wire  cage,  to  meet  the  Board  of  Trade 
regidations. 

An  interesting  experiment  is  now  being  tried  in 
connection  with  space  telegraphy.  The  Daily  Tele- 
graph, a  London  newspaper,  has  arranged,  in  con- 
junction with  the  ^larconi  Wireless  Telegraph  Com- 
pany, to  have  weather  reports  transmitted  from  a 
number  of  ocean  liners.  It  is  said  that  these  have 
been  received  from  as  far  out  as  9C0  miles. 

The  electrification  of  the  District  railway  is  now 
being  pushed  forward  with  such  rapidity  that  one 
section  of  the  line  was  shut  down  last  week  in  order 
to  facilitate  the  progress  of  the  work. 

The  old  question  of  the  somewhat  inefficient  fen- 
ders used  on  electric  tramways  has  again  cropped 
up  through  a  fatal  accident  at  Liverpool.  A  boy 
was  run  over  and  drawn  underneath  tlie  car,  which 
had   to  he   raised  hv  jacks  in   order  to  release  him. 

G. 


New  York. 


New  York  City.  September  17. — President  Alexan- 
der Orr  of  the  Rapid  Transit  Commission  is  sanguine 
that  the  subway  will  be  opened  for  passenger  service 
early  in  October.  He  reports  also  that  he  finds 
the  material  and  mechanical  equipment  of  the  tunnel 
in  entirely  first-class  order. 

An  ingenious  statistician  has  been  computing  that 
the  aggregate  money  advantage  to  the  estimated 
number  of  10,000  daily  users  of  the  subway,  on  the 
modest  basis  of  50  cents  per  hour,  will  represent  an 
annual  saving  of  $12,450,000.  In  fact,  by  utilizing 
the  time  that  will  be  saved  by  taking  a  subway  train, 
a   passenger    will    very   nearly   travel    free. 

The  Interhorough  Rapid  Transit  Company  has 
organized  an  elaborate  plan  to  handle  freight  on  the 
subway  and  elevated  lines.  This  is  a  blow  to  the 
Metropolitan  E.xpress  Company,  which  has  hitherto 
had  a  monopoly  of  this  kind  of  traffic  on  the  Third 
Avenue    company's    surface    lines. 

After  many  months  of  hitter  wrangling  it  has  been 
definitely  decided  that  the  Manhattan  Bridge  shall 
be  constructed  with  suspended  cables,  and  not  on 
the  cyebar  method.  Bids  for  the  construction  will 
shortly  be  advertised.  Bridge  Commissioner  Best  is 
also  bearing  in  mind,  even  at  this  early  date,  the 
probable  traffic  needs  of  the  new  bridge,  and  is  plan- 
ning'so  to  organize  the  track  connections  that  ulti- 
mately the  iiUerborougli  passenger  traffic  over  the 
Brooklyn,  the  Williamsburg  and  the  Manhattan 
bridges    will    in    reality    constitute   one   system. 

The  New  York  Times  last  Sunday  published  an 
interesting  map  showing. all  the  electric-traction  lines 
in  operation  or  under  construction  in  New  York 
state,  and  demonstrating  that  there  are  only  a  few 
gaps  in  a  through  system  of  trolleys  from  New 
York  city  to  BuiTalo.  The  capital  invested  in  these 
lines  exceeds  $210,000,000  and  the  total  of  passengers 


carried  is  approximately  3,000,000.  These  .lines  use 
13.700   cars    and    employ   60,000   men. 

The  Pittsburg  Dispatch  prints  a  story  to  the  effect 
that  the  Brooklyn  Rapid  Transit  Company  has  re- 
cently been  victimized  by  passengers  paying  their 
fares  by  dropping  trading  stamps  into  the  ticket 
boxes.  The  ticket  choppers  are,  however,  declared 
to  be  not  so  stupid  as  that !  There  is,  though,  a 
Brooklyn  printer,  now  under  arrest,  who  has  been 
printing  advertisement  slips  closely  resembling  the 
Brooklyn  Rapid   I'ransit  surface-car  transfers. 

The  capital  of  the  National  BalteiT  Company  of 
New  York  has  been  increased  from  $500,000  to 
$1,000,000. 

'i'he  Electrical  Carriage  Call  Company  of  328  West 
Forty-eighth  Street  is  putting  in  some  lamps  for  the 
New  York  City  Dock  Department  at  a  cost  of  $182.50. 

H.  H.  Kurtz  and  two  others  are  the  directors  of 
the  International  Telegraph  and  Construction  Com- 
pany of  New  York  city.  The  concern  was  chartered 
on   September   16th  with  a  capital  of  $100,000. 

The  Queens  Borough  Gas  and  Electric  Company 
is  erecting  a  sub-station  on  Ocean  Avenue,  Rockaway 
Beach,  near  the  power  house  of  the  Long  Island 
railroad.  On  the  latter  building  Westinghonse, 
Church,  Kerr  &  Co.  are  making  great  progress.  The 
site  was  formerly  a  swamp,  but  has  been  filled  in 
and  the  foundations  are  now  complete.  The  build- 
ing is  estimated  to  cost  $50,000.  and  will  he  of  brick, 
on  a  space  70  1)3'  80  feet.  Provision  is  made  for 
an  extension  too  feet  in  length. 

.A  serious  collision  occui  red  on  Friday  morning 
on  the  Brooklyn  Rapid  Transit  Company's  line  on 
the  elevated  structure  on  Thirty-eighth  Street. 
There  is  a  sharp  bend  at  this  point,  and,  apparently, 
the  motorman  of  the  rear  train  did  not  see  the  Hag 
in  time  to  stop  his  cars.  D.  W.  W. 


Ohio. 

Cleveland,  September  17. — The  organization  of 
the  Springfield.  Washington  Courthouse  and  Chilli- 
cotbe  Traction  Company,  incorporated  a  few  weeks 
ago,  has  been  completed  by  the  election  of  directors 
and  the  following  officers ;  President,  ]-[.  L.  Rock- 
field  ;  vice-president,  Frank  Patterson,  New  York : 
second  vice-president.  Lee  M.  Good ;  treasurer,  Capt. 
A.  M'.  Winger.  Surveys  have  already  been  made 
and  the  new  road  will  almost  parallel  the  Detroit 
Southern  from  Springfield  to  Washington  C.  H.,  and 
the  Cincinnati,  Hamilton  and  Dayton  from  that 
place  to  Chillicothc.  Contracts  for  equipment  have 
already  been  let,  it  is  stated,  and  work  on  the  road- 
bed will  be  commenced  at  once.  The  plans  include 
extensions  to  McArthur  and  Athens,  with  branches 
to  Gallipolis  and   Pomeroy. 

Thomas  M.  Campbell,  formerly  superintendent  of 
the  Youngstown  Gas  Company,  has  been  appointed 
electrician  at  the  Ohio  penitentiary,  with  Herman 
Reasoner  of  Mansfield  as  assistant  in  charge  of  the 
work  at  night.  Two  electrocutions  are  scheduled 
for  the  latter  part  of  this  month. 

The  Wilmington-Hillsboro  Traction  Company  of 
Dayton  has  been  incorporated  with  a  capital  stock 
of  $io,coo  to  build  and  operate  an  electric  line  be- 
tween Dayton,  Hillsboro  and  Wilmington.  The  in- 
corporators are  Edwin  G.  Orr,  Edward  A.  Fay,  F. 
E.  James,  W.  D.  Riddell  and  A.  J.  Miller. 

The  Lake  Shore  Electric  Railway  Company  has 
dispensed  with  the  use  of  the  power  plant  at  San- 
dusky and  all  the  current  for  the  entire  line  is  now 
furnished  from  the  two  plants  at  Fremont  and 
Beach  Park.  Formerly  the  company  operated  four 
power  plants.  The  same  amount  of  power  is  fur- 
nished by  the  two  plants  that  was  formerly  gener- 
ated by  four.  Eleven  rotary  transformers  are  in  use 
and  the  entire  line  thus  supplied  by  the  two  plants 
is  160  miles  in  length. 

The  Osborn  Engineering  Company  of  Cleveland 
has  begun  a  survey  of  the  Canton  and  Youngstown 
road,  which  will  be  50  miles  long.  Two  routes  will 
be  surveyed  from  Randolph  to  Youngstown  and  the 
best  one  selected.  Cleveland  capital  is  back  of  the 
plan.  John  E.  Monnett  of  Canton  is  the  president 
of  the  company. 

A  few  days  ago  the  new  freight  depot  of  the  . 
Interurban  Railway  and  Terminal  Company  at  Cin- 
cinnati was  opened  for  business.  The  building  has 
a  frontage  of  50  feet  on  Sycamore  Street  and  ex- 
lends  back  240  feet.  The  Cincinnati,  D.ayton  and 
Toledo  Traction  Company  will  use  a  portion  of  the 
new  building.  Its  first  freight  cars  ran  into  the  city 
a  few  days  ago.  The  Scrugham  lines  will  operate 
a  night  freight  service.  This  building  adjoins  the 
passenger  depot  and  is  convenient  in  this  way  for 
handling  business.  The  Toledo  line  has  arranged 
platforms  for  farmers  to  load  and  unload  goods  all 
along  the  line,  as  have  other  roads  that  will  use 
lliis  depot. 

It  is  slated  that  when  the  present  leases  on  Scenic 
Park  expire,  the  Cleveland  Electric  Raihvay  Com- 
pany will  have  nothing  more  to  do  with  parks. 
The  park  is  sublet  to  others.  The  management  says 
Ihat  a  railroad  company  has  no  business  with  parks. 
Private  individuals  may  run  them  at  a  profit,  where 
a  railroad  company  would  lose  thousands  of  dollars. 

The  Toledo  Inlerurban  Railway  Company  has 
lieen  incorporated  as  the  Ohio  end  of  the  Toledo 
and  .'\nn  .'Vrbor  Electric  Railway  Company,  which 
is  now  building  a  line  from  the  Ohio  line  to  Ann 
.'\rlior,  Mich.  The  Ohio  company  has  a  capital 
stock  of  $100,000  and  Clem  V.  Wagner.  Edgar  Day- 
kin.  W.  M'.  Long,  George  W.  Acker  and  P.  S. 
Willis  are  the  incorporators.     It  is  the  intention  of 


this  company  to  build  a  loop  around  Ottawa  Park 
ill  order  to  give  other  interurbans  an  entrance  to  the 
city. 

President  Horace  E.  Andrews  of  the  Oeveland 
Electric  was  in  the  East  again  this  week  to  witness 
the  test  of  the  General  Electric  Company's  single- 
phase  system  on  the  Oriskany  division  of  the  Utica 
and  Mohawk  'Valley  line.  The  trolley  arranged  bv 
the  company  will  carry  a  single-phase  alternating 
current  of  2,200  volts  and  the  car  used  was  equipped 
with  both  direct  and  alternating  motors.  Mr.  An- 
drews wishes  to  satisfy  himself  as  to  the  advantages 
of  the  new  system,  which  may  be  adopted  on  the 
Utica  and  Mohawk  Valley. 

The  Columbiana  county  commissioners  have 
agreed  to  grant  the  East  Liverpool  Traction  Com- 
pany a  franchise  to  build  a  road  out  past  Empire, 
if  it  will  widen  the  pike  and  make  improvements 
where  necessary,  as  well  as  use  space  at  one  side 
of  the  wagon  drive. 

Considerable  rumor  has  been  going  the  rounds  the 
last  few  days  regarding  the  proposed  reorganization 
of  the  Miami  and  Erie  Canal  'fransportation  Com- 
pany. It  is  understood  that  a  new  lot  of  stock- 
holders have  been  brought  into  the  controversy 
whose  names  did  not  appear  among  the  record 
stockholders.  The  re-organization  committee  has 
prepared  a  plan  of  taking  up  the  old  bonds  and 
issuing  new  ones  that  will  give  the  company  $200,- 
000  in  cash.  Tlien  the  stockholders  are  to  be  as- 
sessed $3  a  share,  which  would  produce  $90,000. 
With  the  sale  of  $60,000  more  of  bonds,  which  the 
present  bondholders  are  expected  to  take  under  the 
arrangement,  $350,000  in  money  will  be  realized. 
It  \vill  require  this  amount  to  pay  the  floating  debt, 
interest  on  bonds  and  expenses  in  completing  the 
property  to  Dayton.  The  claim  of  the  Cleveland 
Construction  Company  has  been  taken  up,  but  others 
have  become  plaintiffs  in  order  to  keep  the  Cleve- 
land suit  alive  until  the  matter  is  straightened  out. 

No  bids  were  received  on  the  Springfield-Xenia 
road,  that  was  to  be  sold  at  receiver's  sale  Satur- 
day. It  is  said  the  appraisement  is  considered  too 
high  and  the  court  will  be  asked  td  have  it  re- 
appraised. The  Bushnell  interests  will  then  take 
hold  of  the  matter,  it  is  thought.  Many  of  the 
stockholders  are   Cleveland  and   Cincinnati   men. 

O.  M.  C. 


Dominion  of  Canada. 

Ottawa,  Out.,  September  16. — An  interesting  illus- 
tration of  the  practical  uses  of  wireless  telegraphy 
has  been  afforded  by  the  British  warship  Ariadne. 
When  off  the  harbor  of  North  Sydney,  Nova 
Scotia,  recently,  a  wireless  message  was  sent  from 
the  Ariadne  to  H.  M.  S.  Indefatigable,  then  in 
the  harbor,  asking  that  i,oco  loaves  of  bread  be 
ordered  for  the  former  ship.  When  the  Ariadne 
arrived,  the  bread  was  ready. 

A.  F.  Legatt  of  Ottawa  has  purchased  the  electric- 
light  franchise  and  plant  in  the  town  of  North  Bay, 
Out.  The  gas  and  electric  business  will  be  com- 
bined. The  electric  plant  has  been  established  in 
the  town  for  10  years  and  has  an  exclusive  fran- 
chise. The  gas  supplied  is  acetylene  and  the  amalga- 
mation of  the  gas  company  and  the  electric  business 
in  North  Bay  is  the  first  instance  on  record  of  the 
combination  of  electricity  and  acetylene. 

There  are  signs  of  renewed  activity  in  the  mica 
mining  business  in  the  near  vicinity  of  Ottawa.  For 
the  last  two  years  the  mica  market  has  been  over- 
stocked. On  this  account  the  mines  in  the  Ottawa 
\'alley  were  obliged  to  close  down  with  thousands 
of  dollars'  worth  of  stock  on  hand.  A  large  mine 
near  Ottawa  has  been  purchased  by  the  Westing- 
house  company  of  Pittsburg,  Pa.  The  company 
will  at  once  begin  work  upon  this  mine  with  a  force 
of  men  from  Ottawa. 

A  prominent  Canadian  banker  asserts  that  Can.a- 
dians  are  pioneers  in  m.aking  a  success  of  the  de- 
velopment of  electric  energy  by  hydraulic  power. 
He  points  out  that  a  review  of  the  large  enterprises 
which  Canadian  capitalists  have  undertaken  in  for- 
eign countries,  shows  that  both  Great  Britain  and 
the  United  States  have  been  distanced  in  this  mat- 
ter. The  first  big  Canadian  enterprise  in  a  foreign 
country  was  the  Sao  Paulo  Tramway,  Light  and 
Power  Company,  with  a  capital  of  $7,000,000.  The 
group  of  Canadian  capitalists,  who  ventured  to  un- 
derwrite the  bonds,  were  given  stock  at  the  rate  of 
ICO  per  cent,  as  a  bonus,  and  now  this  stock  is  not 
only  paying  eight  per  cent,  and  selling  around  par 
value,  but  there  is  already  a  probability  of  another 
increase  in  dividend.  This  enterprise  was  followed 
by  the  IMexican  Light  and  Power  Company,  capi- 
talized at  $12,000,000,  and  the  Rio  de  Janeiro  Light 
and  Power  Company,  with  a  capital  of  $50,000,000. 
A  curious  feature  in  connection  with  these  big  en- 
terprises is  that  while  English  and  American  capi- 
talists refused  to  embark  in  them  at  the  outset. 
Canadians  have  experienced  little  difficulty  in  mak- 
ing them  yield  as  much  as  10  times  what  the  stock 
cost  when  once  such  enterprises  had  proved  suc- 
cessful. 

The  Shawinigan  Water  and  Power  Company  of 
Shawinigan  Falls.  Que.,  announces  that  it  will  be  in 
a  position  to  deliver  10,000  additional  horsepower 
into  Montreal  on  December  ist.  This  large  un- 
dertaking, which  entails  the  erection  of  another 
transmission  line  all  the  way  from  Shawinigan  to 
Montreal,  unwards  of  80  miles,  will  also  require 
the  installatilm,  both  at  Shawinigan  Falls  and  at  the 
Maisopneuve     station    in    Montreal,   of  particularly 
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large  and  improved  macliinerj-.  At  Shawinigan  a 
new  large  penstock  pipe  is  being  erected  from  bulk- 
head to  power  house,  which  will  have  a  capacity  of 
11,000  horsepower.  The  waterwheel.  which  is  being 
installed  by  the  J.  P.  Morris  Company  of  Philadel- 
phia, Pa.,  will  have  a  capacity  of  10.500  horsepower. 
The  generators  which  are  being  installed  by  the 
Westinghouse  company  will  have  a  capacity  of 
6.600  kilowatts,  and  the  transformers  a  capacity  of 
4400  kilowatts.  By  existing  contracts,  the  Montreal 
Light.  Heat  and  Power  Company  takes  all  the  elec- 
tric power  brought  into  Montreal  by  the  Shawinigan 

W. 


company. 


The  Detroit  United  Railway  has  at"  last  pi'oduccd 
from  its  own  shops  a  drop  fender  which  has  been 
found  satisfactory  liy  Commissioner  M'aybury.  It  is 
so  devised  that  it  may  be  lowered  at  the  will  of  the 
motorman,  riding  about  six  inches  from  the 
pavement.  It  can  be  dropped  instantly  Hush  with 
the  pavement,  where,  on  both  sides,  it  fits  snugly 
into  the  groove  of  the  rail,  so  that  it  will  be  an  im- 
possibility, with  the  fender  down,  for  a  car  to  run 
over  a  person.  The  new  device  also  has  a  lattice- 
work guard  that  prevents  the  victim  coming  into 
violent  contact  with  the  front  end  of  the  car. 

C.   G.  W. 


and  operated  under  the  supervision  of  C.  W.  Waller 
of  San.  Francisco. 

The  Shasta  Power  Company  of  Redding.  Cal.,  has 
awarded  to  the  National  Electric  Company  the  con- 
tract to  furnish  all  the  electrical  machinery  required 
for  the  power  plant.  A. 


PERSONAL. 


Southeastern  States. 

Charlotte,  N.  C.  September  17.— The  town  of  Lex- 
ington, N.  C,  will  receive  bids  during  the  remainder 
of°  September,  for  the  erection  of  an  electric-light 
plant  for  the  town,  embracing  two  85-horsepower 
engines  and  two  60-kilowatt  alternating-current  gen- 
erators for   so-light  series  service. 

The  town  of  Dublin,  Ga..  will  hold  an  election  on 
October  loth,  on  the  question  of  issuing  $45,000 
bonds  for  lights  and  other  improvements. 

The  survey  for  a  three-mile  loop  for  the  Green- 
ville Traction  Company  of  Greenville,  S.  C.  has 
been  completed  and  the  work  will  be  started  shortly. 

The  town  of  Whiteville.  Columbus  County,  N.  C, 
will    soon    install    electric   lights. 

The  Highland  Park  Manufacturing  Company  of 
Charlotte,  N.  C,  a  large  cotton-mill  company,  con- 
templates the  building  of  an  electric-railway  system 
in  the  suburban  town  where  the  plant  is  located. 

At  a  meeting  in  Philadelphia  of  the  parties  inter- 
ested in  the  new  electric  line,  20  miles  long,  starting 
at  High  Point,  N.  C,  the  plans  of  the  experts  were 
approved.  There  is  a  movement  taking  shape  to  get 
the  company,  the  High  Point  Interurban  Company, 
to  extend  the  line  to  Yadkin  County,  and  it  is  said 
that  the  people  along  the  way  will  give  $ioo,oco 
toward  the  project. 

The  Catawba  Power  Company  of  Charlotte,  N.  C, 
has  so  far  contracted  for  3,600  incandescent  lights 
in  the  city. 

A  bond  election  was  held  in  LaGrange,  Ga..  re- 
cently and  $25,000  was  voted  for  an  electric-light 
plant. 

The  town  of  Laurens,  S.  C,  has  voted  $40,000 
bonds  for  an  electric-light  and  sewer  plant. 

The  Great  Falls  and  Old  Dominion  electric  Ime 
from  Washington,  D.  C,  to  Great  Falls,  has  been 
graded  half  \ym,  and  a  part  of  the  construction  work 
is  now  completed.  Six  bridges  have  already  been 
built  on  the  completed  part  of  the  route.  The  length 
of  the  line  will  be  about  14  miles.  L. 

Michigan. 

Detroit,  September  17. — Ypsilanti  has  a  project  on 
foot  for  the  establishment  of  a  new  automobile  fac- 
torv.  The  company  was  recently  organized  in  De- 
troit and  has  valuable  patents  as  well  as  orders.  ^  The 
new  company  is  capitalized  at  $400,000,  and  will  nse 
the  old  FoUett  Fence  Building. 

John  H.  Chase  and  William  L.  Haag,  who  were 
given  a  franchise  to  carry  on  a  central-heating  busi- 
ness in  Lansing  last  March,  now  ask  the  council  to 
extend  the  terms  of  the  franchise  to  30  years,  and 
also  to  permit  a  maximum  charge  of  60  cents  per 
i,coo   pounds   of   condensation. 

The  Wolverine  Mines  of  Bay  City,  controlled  by 
the  Pere  Marquette  Railroad  Company,  are  being 
equipped  with  electric  haulage  systems,  and  the  mines 
generally  overhauled  at  an  expense  of  $40,000.  This 
will  do  away  with  the  mules,  and  the  output  of  both 
mines  will  be  increased  30  per  cent. 

The  Bay  City  street-car  employes  have  just  passed 
through  a  bitterly  fought  strike.  The  ernployes 
gained  some  few  concessions,  but  nothing  like  the 
change  in  the  running  arrangement  made  by  Manager 
Morris.  The  new  plan  will  give  car  service  until 
midnight,  allow  the  men  ample  time  for  dinner,  and 
10  hours'  work  each  day.  It  is  understood  that  the 
citizens  are  well  pleased  with  the  change,  and  it 
will   insure  the   city  up-to-date    street-car    service. 

Five  ililwaukee  aldermen,  who  have  been  visiting 
several  of  the  large  cities  in  which  municipal  lighting 
plants  are  operated,  are  visiting  Detroit  this  week 
and  spent  some  time  at  the  power  house  at  the  foot 
of  Bates  Street.  While  pleased  with  the  Detroit 
plant,  the  visitors  were  voluble  in  their  praise  of  a 
plant  in  Connellsville,  Pa.,  where  turbine  engines  fur- 
nish the  motive  power  for  the  lighting  system.  The 
party  will  next  visit  Grand  Rapids. 

The  ilunicipal  Electric  Lighting  Commission  of 
Detroit  has  made  an  inspection  of  the  system  and  ac- 
cepted a  recommendation  from  the  executive  com- 
mittee for  improvements  amounting  to  $111,500.  The 
committee  recommended  the  purchase  of  two  boilers 
with  piping,  and  at  least  one  more  engine  and  gen- 
erator. The  instructions  of  the  executive  committee 
are  also  to  include  in  their  estimate  an  additional 
Si2,ooo  to  cover  the  purchase  of  land  east  of  the 
lighting-commission  property,  to  be  used  as  coal- 
storage  grounds.  Two  hundred  extra  lights  will  be 
placed  at  various  points  throughout  the  city,  and 
many  lights  put  up  on  top  of  poles  will  be  equipped 
with  mast  arms.  It  is  the  purpose  of  the  commission 
to  place  the  plant  upon  a  comprehensive  basis,  so  as 
to  provide  for  the  taking  in  of  smaller  municipalities 
into  the  city  and  sufficient  to  cover  all  the  needs  for 
10  years.  This  may  be  done  bv  issuing  the"  remam- 
ing'$i50,oco  of  the  issue  of  $800,000  bonds,  authorized 
bv  the  Legislature. 


Northwestern  States. 

Minneapolis,  Sept.  17. — Bids  are  being  received  at 
Wayne,  Neb.,  by  L.  W.  Roe,  for  the  installation  of 
a  power  plant  and  equipment  for  the  city  electric- 
light  plant. 

The  Southern  Wisconsin  Interurban  Railway 
Company,  which  is  to  build  a  line  from  Janesville 
to  Madison,  has  been  granted  a  franchise  for  a  line 
through  Edgerton. 

The  election  on  the  installing  of  a  municipal 
electric-light  plant  at  Spring  Valley,  Wis.,  resulted 
against  the  proposition. 

The  Tri-City  Railway  Company  of  Davenport, 
la.,  will  build  a  line  from  Sears  to  Milan. 

The  Washburn  (Wis.)  Street  Railway  Company 
has  asked  for  a  50-year  franchise  at  that  place.  The 
city  is  considering  the  purchase  of  the  light,  water 
and  other  public  plants,  with  a  view  toward  munic- 
ipal ownership. 

The  Central  Construction  Company  of  Oshkosh. 
Wis.,  has  closed  the  contract  for  a  pole  line  and 
wiring"  for  the  Stevens  Point  Power  Company.  The 
cost  will  be  about  $14,000. 

U.  P.  Hord  of  Aurora,  III.,  has  secured  franchises 
for  an  electric  railway  from  Mankato,  Minn.,  to  St. 
Peter.  He  proposes  to  continue  the  line  from  the 
latter  place  through  to  Minneapolis,  and  work  on  a 
preliminary  survey  will  be  started  at  once. 

The  Mankato  (Minn.)  Railway,  Light  and  Power 
Company  has  asked  the  county  commissioners  for  a 
franchise  for  a  trolley  line  from  Mankato  east  to 
St.  Clair. 

The  Central  Construction  Company  of  Oshkosh. 
Wis.,  has  completed  the  installation  of  a  municipal 
lighting  plant  at  Kilbourn  City,  Wis. 

S.  C.  Lee  and  others  of  Des  Moines,  la.,  have 
been  granted  a  franchise  for  a  street  car  line  in 
Sioux  Falls,  S.   D.     Work  will  begin  at  once. 

R. 


Pacific  Slope. 

San  Francisco,  September  15. — President  B.  Von 
Homeyer  of  the  Humboldt  County  Water  and 
Power  Company  is  perfecting  details  for  the  electric 
plant  to  be  erected  at  Eureka,  Cal.  A  site  for  the 
plant  has  been  secured  near  the  Eureka  foundry 
and  work  will  be  commenced  soon  on  a  building  and 
a  5.ooo-barrel  oil  tank.  Arrangements  to  lay  a  pipe 
line  from,  the  plant  to  the  wharf  have  been  made. 
A  wagon  road  is  to  be  constructed  in  the  Mad  River 
section. 

The  trustees  of  Vacaville,  Cal.,  have  awarded  to 
J.  W.  Hartzel  of  Vallejo  a  franchise  for  an  electric 
railway  through  Vacaville.  Part  of  the  system  is 
now  running  to  tide  water  at  Vallejo,  and  the  new 
franchise  is  a  .link  in  the  general  plan  of  develop- 
ment in  Northern  California.  The  line  will  follow 
the  public  roads  to  Vallejo  and  will  not  be  delayed 
by  questions  of  right-of-way.  The  franchise  is  now 
complete  for  the  entire  route. 

Mrs.  V.  J.  Bell  is  reported  to  have  purchased  the 
roadbed  and  rails  of  the  Auburn  Electric  Railway 
Company,  with  the  intention  of  putting  a  new  road 
into  operation,  and  continuing  the  same  to  New- 
castle. 

The  Nevada  County  Traction  Company  has 
accepted  the  proposition  of  the  city  of  Grass  Valley, 
Cal.,  and  the  electric  road  will  be  continued  out 
Mill  Street  to  the  corporation  line.  Within  a  few 
weeks  the  work  of  constructing  the  road  will  com- 
mence. C.  C.  Skewes  is  superintendent  of  the  trac- 
tion company. 

The  Chilliwack  Light  and  Power  Company  of 
Chilliwack,  B.  C,  will  soon  proceed  with  the  con- 
struction of  its  extensive  plant.  The  estimated  cost 
is  $100,000. 

The  Portland  and  Suburban  Street  Railway  Com- 
pany of  Portland,  Ore.,  which  is  a  consolidation  of 
the  Portland  Railway  Company  and  the  City  and 
Suburban  Company,  will  improve  the  equipment  of 
the  company.  Many  new  cars  will  be  built  and 
the  light  rails  will  be  replaced  with  60-pound  steel, 
set  in  cement. 

The  electric-lighting  business  of  the  Redondo  Im- 
provement Company  at  Redondo,  Cal.,  has  been 
absorbed  by  the  Edison  company. 

It  is  reported  that  C.  H.  Crippen  and  C.  T. 
JMoscher  contemplate  building  an  electric  railway 
between  Arlington  and  Snohomish.  Wash. 

The  Westinghouse  Electric  and  ^lanufacturing 
Company  is  preparing  plans  and  specifications  and 
estimates  for  the  complete  electrical  equipment  and 
construction  of  the  Portland  Southern  line,  and  also 
for  a  trolley  line  to  run  from  Portland,  Ore.,  to  the 
base  of  Mt.  Hood,  the  power  to  be  generated  on 
Sandy  River  near  that  mountain. 

The  Diamond  Match  Company  will  soon  award 
contracts  for  the  construction  of  a  modern  street 
railway  at  Chico,  Cal.    The  road  will  be  constructed 


Clare  F.  Beanies,  fornlerly  in  the  en.gineering  de- 
partment of  the  Chicago  office  of  the  General  Elec- 
tric Company,  but  now  chief  engineer  of  the  Mexi- 
can Gas  and  Electric  Company,  Mexico,  was  in  Chi- 
cago recently. 

Charles  F.  Scott,  past  president  of  the  American 
Institute  of  Electrical  Engineers  and  formerly  chief 
electrician  of  the  Westinghouse  Electric  and  jManu- 
facturin.g  Company,  bears  now  the  title  of  consulting 
engineer  for  the  same  company. 

W.  A.  Blanck,  formerly  with  the  .\rnold  Electric 
Power  Station  Company  of  Chicago,  is  now  con- 
nected with  the  Chicago  and  Milwaukee  Electric 
Railroad  Company  in  the  capacity  of  electrical  engi- 
neer, with  headquarters  in  Highwood,  111. 

H.  C.  Walter,  a  graduate  of  the  Worcester  Poly- 
technic Institute  in  the  class  of  1900,  and  also  asso- 
ciate member  of  the  American  Institute  of  Electrical 
Engineers,  has  been  appointed  instructor  in  electrical 
engineering  at  the  Institute  and  will  have  imme- 
diate charge  of  the  work  in  electrical  engineering 
design.  C.  D.  Knight,  a  graduate  of  the  Institute 
and  one  of  the  prize  men  of  the  class  of  1903,  ha? 
been  appointed  instructor  in  electrical  engineering, 
and  will  devote  most  of  his  time  to  work  of  instruc- 
tion in  the  electrical  engineering  laboratories.  F.  J. 
Adams,  a  graduate  of  the  Institute,  associate  mem- 
ber of  the  American  Institute  of  Electrical  Engi- 
neers, and  one  of  the  prize  men  of  the  class  of  1904, 
has  been  appointed  graduate  assistant  in  electrical 
engineering,  with  duties  in  connection  with  the  elec- 
trical engineering  laboratories. 

Mr.  Guido  Pantaleoni,  who  has  been  for  so  many 
years  manager  of  the  St.  Louis  office  of  the  West- 
inghouse Electric  and  Manufacturing  Company,  has 
been  relieved  of  these  duties  in  order  that  he  may 
act  as  the  personal  representative  of  Mr.  Westing- 
house during  the  St.  Louis  Exposition  in  the  recep- 
tion and  entertainment  of  distinguished  visitors.  He 
has  been  appointed  general  southwestern  manager 
of  the  company,  in  which  capacity  his  duties  will  be 
with  the  large  financial  interests  of  the  Southwest. 
Mr.  William  Clegg,  Jr.,  who  has  for  the  last  five 
years  been  the  active  man  in  the  St.  Louis  territory 
as  Mr.  Pantaleoni's  associate,  has  been  advanced  to 
be  special  agent  for  the  handling  of  the  specially 
important  contracts  in  this  field.  This  mark  of  the 
high  regard  in  which  Mr.  Clegg  is  held  by  the  com- 
pany is  due  to  his  excellent  record,  and  to  the  desire 
to  leave  him  free  from  the  executive  duties  coming 
upon  a  district-office  manager,  so  that  his  marked 
ability  as  a  salesman  may  have  a  wider  scope.  Mr. 
D.  E.  Webster  comes  from  the  Denver  office  to  be 
acting  manager  of  the  St.  Louis  office.  During  his 
II  years  with  the  Westinghouse  company,  Mr.  Web- 
ster has  held  a  number  of  important  positions,  in- 
cluding that  of  chief  of  the  Testing  Department  at 
East  Pittsburg,  so  that  he  brings  to  his  new  office 
fine  ability  as  an  engineer  as  well  as  commercial 
experience. 


ELECTRIC  LIGHTING. 

The  Clarks  Electric  Light  Company  of  Clarks. 
Neb.,  has  been  incorporated  with  a  canital  stock  of 
$8,oco. 

The  North  -Shore  Electric  Company  of  Evanston. 
111.,  is  extending  its  wires  from  Lake  Bluff  to  Lib- 
ertyville. 

The  town  of  Utica,  Miss.,  has  voted  $19,000  bonds' 
for  the  construction  of  a  waterworks  and  electric- 
light  plant. 

The  Roswell  (New  Mexico)  Electric  Light  and 
Power  Company  has  been  incorporated  with  a  capi- 
tal stock  of  $50,000. 

The  city  of  Helena,  Ga.,  is  receiving  bids  for  the 
construction  of  an  electric-light  system  and  the  con- 
tract will  be  let  soon. 

The  Sealy  Cotton  Company  of  Sealy.  Tex.,  will 
increase  its  capital  stock  and  install  an  electric-light 
plant  of  750  lights  capacity. 

E.I  M.  and  J.  K.  Jones  have  sold  their  electric- 
light  plant  at  Aberdeen,  Miss.,  to  the  city.  It  will 
be  operated  as  a  municipal  plant. 

The  Enid  Electric  and  Gas  Company  of  Enid. 
Okla..  with  a  capital  of  $2CO,ooo,  has  been  incorpo- 
rated by  J.  C.  Moore,  C.  E.  Rentchler  and  asso- 
ciates. 

R.  L.  Patram  and  John  Moor  have  been  appointed 
by  the  council  of  iManchester,  Va.,  as  a  committee 
to  look  into  the  advisability  of  the  city  installing 
an  electric-light  plant. 

The  Edison  Electric  Illuminaling  Company  of  New 
York  reports  gross  earnings  for  the  year  ended  June 
.^0.  1904,  amounting  to  $3,125,517.  an  increase  of 
$457,708  over  the  preceding  year.  The  expenses 
amounted  to  $2,055,758,  and  after  figuring  income 
from  other  sources  the  total  net  income  was  $t.2o8.- 
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046.      From    this    amount    dividends    amounting   to 
$974,405  were  paid. 

A  bond  issue  of  $25,000  has  been  approved  by  the 
voters  of  Clinton,  S.  C,  for  the  construction  of  an 
electric-light  plant  and  system  of  waterworks. 

Th  city  of  Greenwood,  ifiss.,  has  purchased  the 
plant  of  the  Greenwood  Light  and  \\'atcr  Company 
for  a  consideration  of  $123,000.  The  city  will  oper- 
ate the  plant  under  the  management  of  A.  J.  Dabney. 

Application  has  been  made  by  the  Cascade  Elec- 
tric Company  to  the  Common  Council  of  Cascade, 
Mich.,  for  a  modification  of  the  franchise  granted  it 
last  year  to  construct  lines  in  that  citj-  for  the  sale 
of  electric  current 

The  ordinance  providing  for  the  issuing  of  $150,- 
000  bonds  for  the  purpose  of  beeinning  work  on  a 
municipal  lighting  plant  in  Milwaukee.  Wis.,  is 
ready  to  go  before  the  council.  A  majority  report 
of  the  committee  which  recently  paid  visits  to  cities 
owning  their  lighting  plants  has  been  presented  to 
the  council,  and  the  erection  of  such  a  plant  in  Mil- 
waukee is  recommended.  The  report  was  signed 
also  bj-  City  Engineer  C.  J.  Pnetsch.  It  is  stated 
that  a  plant  big  enough  for  Milwaukee's  need  can 
be  erected  for  $500,000. 


ELECTRIC  RAILWAYS. 

On  account  of  the  inauguration  of  a  trolley  line 
between  Charleston  and  ilattoon.  III.,  a  distance  of 
II  miles,  parallel  to  the  Big  Four  railway,  the  latter 
has  posted  notices  oflrering  four  rides  for  one  dollar, 
good  in  either  direction,  and  for  one  or  more  per- 
sons on  the  same  ticket.  The  railway  fare  heretofore 
has  been  32  cents  one  way,  as  against  20  cents  on  the 
trolley. 

Two  big  electric-railway  projects,  backed  mainly 
by  Pittsburg  capitalists,  are  to  be  launched  in  the 
near  future.  One  will  be  know-n  as  the  Pittsburg  and 
x\llegheny  Valley  raihvav,  with  a  capital-stock  and 
bond  issue  amounting  to  Si,ioo.oco.  and  the  other  line 
will  be  called  the  Meyersdale  and  Salisbury'  railway, 
and  will  have  a  capital  of  $1,500,000.  O  W.  Kennedy, 
formerly  manager  of  the  H,  C.  Frick  Coal  Company, 
is  to  be  president  of  both  lines. 

The  directors  of  the  Louisville  Traction  Company, 
operating  the  property  of  the  Louisville  Railway  Com- 
pany, Louisville,  Ky.,  have  declared  a  semi-annual 
dividend  of  iM  per  cent,  on  $11,000,000  common  stock. 
The  statement  for  the  six  months  ended  July  3Tst 
shows  net  earnings  of  $201,035.41.  Deducting  divi- 
dend of  $62,500  on  preferred  stock,  leaves  $138,535.41 
for  common  stock.  The  company  charges  a  straight 
five-cent  fare,  with  transfers. 

During  the  last  three  or  four  years  the  various 
elevated-rsihvay  companies  of  Chicago  have  had  a 
normal  ,eain,  from  month  to  month,  ranging  between 
four  and  eight  per  cent,  over  the  corresponding  pe- 
riod of  the  preceding  year.  These  years,  however, 
chiefly  the  soring  and  fall  months,  have  been  on  the 
top  wave  of  prosperity,  so  far  as  industrial  activity 
is  concerned.  The  present  year,  however,  is  reported 
as  showing  a  slight  reaction  in  the  amount  of  tra.fic 
which  is  due,  it  is  said,  to  the  fact  that  there  are 
fewer  men  employed  af~the  various  industries. 

.According  to  the  daily  papers  a  car  for  wedding 
parties  may  be  the  next  move  that  the  Aurora.  Elsjin 
and  Chicago  electric  railway  may  place  on  its  rails. 
The  records  at  Geneva,  111.,  show  that  there  have 
been  1,600  marriage  licenses  issued  in  Kane  County 
in  the  last  two  years  and  the  number  is  on  the  in- 
crease. Hundreds  of  Chicago  people  go  into  the  Fox 
River  valley  to  get  married  and  to  enjoy  the  pictur- 
esque scenery  along  the  route.  The  electric  lines  are 
being  used  to  a  gre&t  extent  in  making  short  w'edding 
trips.  A  large  number  of  contracting  parties  are 
taken  to  Rockford,  where  there  are  now  three  inter- 
urban  lines.  In  that  town  there  is  an  average  of 
one  Wisconsin  wedding  a  day,  the  couples  coming 
across  the  border  on  the  Janesville  and  Beloit  line. 
Aurora  is  soon  to  have  an  additional  electric  line, 
so  that  the  number  of  marriage  licenses  of  the  Kane 
County  seat  may  be  still  increased. 

The  Westinghouse  Electric  and  Manufacturing 
Company  has  just  completed  contracts  with  the  In- 
dianapolis and  Cincinnati  Traction  Company  for  the 
introduction  of  the  Westinghouse  single-phase  sys- 
tem. The  Indianapolis  and  Cincinnati  Tractfon 
Company  intends  to  extend  the  road  through  Con- 
nersville  and  Hamilton  on  its  way  to  Cincinnati. 
Under  the  single-ohase  system  an  average  speed  of 
42  miles  an  hour  vvill  be  maintained,  and  it  is  the 
purpose  of  the  raihvav  company  to  adopt  a  regular 
schedule  of  high  sneed.  The  equipment  of  the  road 
will  be  modern  throughout.  On  each  of  the  hand- 
some and  massive  cars  the  company  is  having  built 
will  be  mounted  two  Westinghouse  single-phase 
motors  of  75-horsepower  each.  This  will  insure 
power  enough  to  haul  the  cars  at  high  speed.  The 
consulting  engineers,  it  is  said,  estimate  that  the 
adoption  of  this  new  system  will  result  in  a  saving 
of  $500,000  on  the  line  from  Indianapolis  to  Conners- 
ville. 


be  built   on  the  north   side  of  the   river.     The  ma- 
chinery will  be  removed  from  the  wrecked  structure. 

The  Connor  Mining  and  Electric  Company  of  Salt 
Lake.  Utah,  is  preparing  for  the  installation  of  an 
electric  power  plant  of  700  horsepower  in  Soldier 
Bridge  canyon,  near  Stockton,  Utah.  W.  B.  Mc- 
Sherry  is  general  manager  of  the  company. 

It  is  reported  at  Buffalo  that  the  New  York  Cen- 
tral railroad  has  signed  a  contract  with  the  Ontario 
Power  Company  to  take  the  whole  of  its  output  for 
a  term  of  years.  Details  have  not  as  yet  been  made 
public,  but  the  approximate  energj'  is  40,000  horse- 
power and  the  term  is  probably  25  years. 

The  Utica  (N.  Y.)  Gas  and  Electric  Company 
has  under  consideration  plans  for  the  construction 
of  a  large  storage  rcseri'oir  on  the  West  Canada 
creek  near  Hinckley.  Extensive  water  rights  are 
owned  by  the  company  and  the  steps  toward  build- 
ing the  dam  may  not  be  taken  for  some  time. 


the  Sirocco  and  Sturtevant  blowers  are  used.  One 
unit  illustrated  has  a  capacitj'  of  23,000  cubic  feet 
of  air  per  minute,  21  inches  water  pressure,  the  tur- 
bine itself  being  of  150  horsepower. 


SOCIETIES  AND  SCHOOLS, 

Arrangements  for  an  international  electrical  exhibi- 
tion to  be  held  in  December  at  Madison  Square  Gar- 
den, New  York,  are  progressing  satisfactorily.  The 
show  will  be  under  the  management  of  the  Electrical 
Contractors'  -Association  of  New  York  City,  and  Mr. 
J.  R.  Strong  is  chairman  of  the  executive  committee. 

The  annual  convention  of  the  Old  Time  Telegraph- 
ers w-as  brought  to  a  close  on  September  20th.  after 
an  interesting  meeting  in  Atlanta,  Ga.  T.  C.  Barclay 
of  New  York,  assistant  general  manager  of  the 
\\'estem  L'nion  company,  was  elected  president,  and 
J,  E.  Pettit  of  Chicago  was  chosen  secretary-treas- 
urer of  the   Military   Telegraph   Corps. 

The  twenty-second  annual  meeting  of  the  Street 
Railway  Association  of  the  State  of  New  York  was 
held  in  Utica,  September  13th  and  14th.  Great  en- 
thusiasm was  show"n  and  the  attendance  and  quality 
of  papers  read  made  the  meeting  a  memorable  one. 
E.  G.  Connette  of  Syracuse  is  president  of  the  asso- 
ciation. The  courtesies  of  the  local  telephone  and 
trolley  lines  were  extended  to  the  delegates. 

A  few  months  ago  the  Central  Trades  Associa- 
tion of  Konigsberg,  Prussia,  instituted  a  free  course 
of  instruction  for  those  who  are  employed  at  the 
electrical  works  in  that  city  (minors  exceptedV  The 
lectures,  which  are  held  two  evenings  a  week,  from 
7:30  until  9:30,  arc  delivered  by  some  expert 
engineer  who  has  had  long  practical  experience.  .At 
the  end  of  each  course,  which  lasts  about  12 
weeks,  examinations  are  held.  Those  who  succeed 
in  passing  these  examinations  are  awarded  certifi- 
cates which  set  forth  the  fact  that  they  have  per- 
formed their  work  in  a  satisfactory  manner.  It  is 
thought  th.at  this  idea  of  giving  free  instruction  to 
the  emploves  of  electrical  works  will  be  introduced 
in  other  places. 


PUBLICATIONS. 


POWER  TRANSMISSION. 

Thomas  H.  McCann  and  T.  E.  Brown  of  New- 
York,  engineers  connected  with  the  Highland'  Power 
Company  of  Boise,  Idaho,  have  settled  on  plans  for 
the  restoration  of  the  plant.     The  power  house  will 


Once  more  a  "krow"  comes  from  the  Woolley 
Foundri-  and  Machine  Works  of  .Anderson,  Ind..  this 
time  in  the  frrm  of  a  small  folder  illustrating  the 
Burger  Gas  Engine,  which  is  one  of  the  company's 
main  "spurs"  to  back  up  its  "krow." 

A  storage-battery  nlant  installed  in  the  power 
house  of  the  Easton  Power  Comnany  of  Easton.  Pa., 
is  made  the  si'biect  of  a  bulletin  issued  bv  the 
Gould  Storage  Battery  Company  of  New  York  city. 
The  batters'  is  used  in  connection  with  the  water- 
power  plant  of  the  company  and  is  said  to  be  ver>- 
efficient  in  taking  care  of  load  fluctuations.  Four 
interior  vieHs  of  the  batter}-  installation  are  show-n 
in  the  bulletin. 

"A  Little  Light  on  the  Subject"  of  the  proposed 
Supply  and  Machinery  Dealers'  Association,  the 
organization  of  w-hich  is  now  being  agitated,  gives 
the  opinions  of  some  of  the  leading  manufacturers 
on  the  subject.  C.  B.  Carter  of  Knoxville,  Tenn., 
has  been  correspon'ling  w-ith  a  large  number  of  rcD- 
resentative  firms  in  regard  to  the  matter  and  the 
little  pamphlet  with  the  above  title  contains  some 
of  the  answ-ers  he  has  received,  selected  to  show- 
the  different  phases  of  the  situation. 

Some  new-  advertising  liter.nture  w-hich  is  being 
distributed  by  the  Automatic  Electric  Company  of 
Chicago  consists  of  two  small  booklets,  one  entitled 
"What  They  Say  About  the  .Automatic  in  Grand 
Rapids."  and  the  other.  "What  Portland.  Maine. 
Thinks  .About  the  .Automatic  Telephone."  These 
booklets  contain,  besides  pictures  of  the  interior  of 
the  respective  exchanges,  numerous  letters  from 
prominent  business  firms  in  the  tw-o  cities  testifying 
to  the  merits  of  the  automatic  system.  The  com- 
pany has  also  issued  a  reprint  of  the  annual  report 
of  the  Citizens'  Telephone  Company  of  Grand 
Rapids,   Mich. 

Bulletins  Nos.  2  and  6.  issued  by  the  De  Laval 
Steam  Turbine  Company  of  Trenton.  N.  J.,  do  credit 
to  the  company's  publishing  department.  Number  2 
describes  direct-current  turbine  units  of  from  seven 
to  3C0  horsepow-er.  The  bulletin  contains  a  detailed 
description  of  this  class  of  apparatus,  including 
many  clear  illustrations  of  the  parts  and  of  the  ma- 
chines as  a  w-hole.  .All  units  are  self-contained  and 
free  from  vibration.  Bulletin  No.  6  is  devoted  to 
the  De   Laval    turbine   blower.     In  these  units  both 


MISCELLANEOUS. 

The  Pinar  Del  Rio  Railway  and  Improvement  Com- 
pany has  been  incorporated  at  Wilmington.  Del.,  to 
build  and  operate  lines  of  railway,  telephone  and  tele- 
graph in  any  part  of  the  United  States  and  friendly 
countries.  The  incorporators  are  Leonard  L.  Bishop, 
^yes_t  Hampton,  N.  Y. ;  Joseph  Bailey,  Patchogue, 
N.  \.:  Fred  D.  Gilman,  Chicago,  and  Louis  G.  Cone, 
Havana,  Cuba, 

The  application  for  patents  during  the  last  fiscal 
year  broke  all  records,  according  to  the  annual  report 
of  the  commissioner  of  patents  made  public  recently. 
There  were  50,321  applications  for  mechanical  pat- 
ents and  2,554  applications  for  trademarks.  There 
w-erc  31,979  patents  and  2,213  trademarks  granted. 
The  total  receipts  of  the  office  w-ere  $1,663,880,  and 
expenditures,  $1,460,124. 

A  public  deinonstration  of  Dr.  Hans  Goldsclimidt's 
Thermit  welding  system  w-as  given  by  the  Cleve- 
land Electric  Railway  Company  one  day  last  w-eek. 
W.  H.  Cole,  chief  engineer  of  the  Thermit  com- 
pany, w-as  present  to  answer  all  questions.  The 
Cleveland  road  has  been  experimenting  for  some 
tirne  w-ith  the  new  system  of  welding,  as  w-ell  as 
with  the  electric  welding  machine.  It  seems  that 
the  officials  are  quite  well  pleased  with  the  new 
method  and  its  use  may  become  still  more  extensive. 

Numerous  experiments  have  recently  been  made  bv 
large  manufacturing  concerns  to  better  the  lot  of 
their  employes.  The  Weston  Electrical  Instrument 
Company  of  Newark,  N.  J.,  has  a  plan  for  improving 
the  condition  of  its  men  w-ithout  incorporating  any 
semblance  of  charity.  An  employes'  club  has  been 
formed,  which  is  self-governing,  with  the  responsi- 
bility directly  upon  the  w-orkers  composing  it.  It 
is  from  this  club  the  unique  features  of  the  business 
concern  have  their  start.  For  example,  there  is  a 
dining  room  where  a  table  d'hote  is  sen-ed  for  20 
cents.  Serv-ice  is  composed  of  employe  volunteers, 
who  are  compensated  by  being  permitted  to  eat  at 
the  expense  of  the  club,  and  to  w-hom  the  company 
allows  enough  extra  time  at  noon  to  insure  their 
having  the  full  40-minute  recess.  Each  one  of  these 
serves  a  month  at  a  time.  Then  there  is  a  luncheon 
counter  where  members  may  buy  what  they  choose 
and  wait  on  themselves. 

There  is  an  interesting  hydro-electric  pow-er  installa- 
tion at  Ivo.  Japan,  which  develops  260  kilow-atts  of 
power.  The  water  is  obtained  from  Wakigafuchi  Rap- 
ids in  the  Ishite  River,  where  a  mean  ffow  of  about  50 
cubic  feet  per  second  is  obtained.  At  present  there 
are  in  the  pow-er  house  one  waterwheel,  an  electric 
generator  and  a  switchboard.  The  waterwheel  de- 
velops 3S0  horsepower  at  600  revolutions  per  minute, 
a  suction  pipe  15  feet  long  being  used.  Regulation 
of  speed  is  accomplished  by  Voith's  governor  to 
within  three  ner  cent.  The  turbine  is  connected  di- 
rectly through  a  leather  couoling  to  a  three-phase 
generator  of  the  revolving-field  type,  developing  260 
kilow-atts  at  3,500  volts,  the  frequencv  being  60  pe- 
riods per  second  when  running  at  600  revolutions 
ner  minute.  The  exciter  is  w-ound  for  no  volts,  and 
is  placed  on  the  same  shaft  w-ith  the  aenerator.  The 
three-phase  transmission  line  consists  of  No,  3 
B.  '\\'.  G.  w-ires,  fixed  to  petticoat  insulators.  Tele- 
phone wires  are  also  strung  on  the  poles.  Both 
the  primarv-  and  secondary  wires  enter  the  trans- 
former chamber  by  way  of  a  vertical  oipe  20  feet 
above  the  roof  of  tower.  In  the  chamber  are  two 
lo-kilowatt    transformers. 


TRADE  NEWS. 

The  Mills  Electric  Company  of  Peoria.  111.,  re- 
cently incorporated  by  L.  A.  Mills,  W.  H.  Taylor 
and  Winslow  Evans,  will  manufacture  electrical  fix- 
tures. 

The  High  Commissioner  for  South  Africa  has 
rendered  a  decision  to  the  effect  that  the  follow-ing 
articles  falling  under  item  63  of  the  tariff  of  the 
Transvaal,  providing  for  machinery  and  parts,  are 
dutiable  at  the  rate  of  2^l'  per  cent  ad  valorem : 
Accumulators,  batteries,  dynamos,  electric  cable, 
electric  pumps,  and  electric  motors. 

.At  Trenton,  N.  J.,  last  w-eek  a  charter  of  incor- 
poration was  granted  to  the  Oliver  Electric  Company, 
with  offices  in  Jersey  City,  and  a  capital  of  Sr.000,000. 
The  incorporators  are  Eben  F.  Oliver.  Edw-in  R. 
Lampson.  Edw-in  Lampson  and  Rutherford  Trow- 
bridge. 

Scaled  proposals  will  be  received  at  the  office  of 
James  Knox  Taylor,  supervising  architect.  Washing- 
ton, D.  C,  until  3  o'clock  p.  m.,  October  17,  1904,  for 
the  construction  of  the  United  States  government 
buildings.  Lew-is  and  Clark  Centennial  Exposition. 
Portland,  Ore.,  in  accordance  with  the  drawings  and 
specifications,  copies  of  w-hich  may  be  had  at  the 
;:rchitect's  office  or  the  office  of  the  superintendent 
of  the  United  States  postoffice  and  courthouse  at 
Portland.  Sealed  proposals  w-ill  also  be  received  at 
the  office  of  the  supervising  architect  until  3  o'clock 
p.  ni.,  on  October  18,  1904,  for  the  construction  (in- 
cluding heating  apparatus,  electric  wiring  and  con- 
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dnits),  of  the  postoffice  at  Nashua,  N.  H.,  in  ac- 
cordance with  drawings  and  specifications,  to  be  had 
at  the  architect's  office,  or  at  the  office  of  the  post- 
master at  Nashua,  N.  H. 

C.  O.  Baker,  president  of  Baker  &  Co.,  platinum 
refiners  and  manufacturers  of  Newark,  N.  J.,  and 
New  York  city,  returned  recently  from  an  extended 
European  trip.  He  reports  that  the  prices  of  crude 
platinum  have  been  very  materially  effected  by  the 
drafting  of  the  laborers  from  the  Ural  Mines,  owing 
to  the  Russo-Japanese  War.  and,  notwithstanding 
recent  advances,  a  further  rise  in  prices  seems  al- 
most assured. 


BUSINESS. 

The  electric-light  wires  in  the  cars  of  the  New 
York  subway  will  run  through  the  Sprague  Electric 
Company's  flexible  metallic  conduit.  Flexible  metal- 
lic conduit  is  a  tube  formed  by  a  succession  of  steel 
convolutions  which  give  not  only  great  flexibility  to 
the  tube,  but,  also,  by  its  metal  composition,  a 
thorough  protection  to  the  insulated  wires  which  it 
carries.  Injury  from  rodents  or  mechanical  causes 
is  thus  prevented  and  evert  a  short-circuit  will  pro- 
duce no  serious  damage,  so  that  safety  to  the  passen- 
gers is  insured  and  they  have  nothing  to  fear  from 
defective  wiring. 


A  recent  shipmeni  made  by  the  American  Electric 
Telephone  Company  of  Chicago  consisted  of  a  500- 
line  bell  express  board  built  up  in  two  sections  of 
three  positions  each.  This  switchboard  is  provided 
with  very  complete  arrangement  for  rendering  toll 
service,  and  the  trunking  circuits  are  so  arranged  as 
to  operate  in  conjunction  with  a  specially  equipped 
toll-line  switchboard.  The  magneto  switchboard  is  ar- 
ranged for  an  ultimate  of  1,200  lines,  and  each  posi- 
tion of  the  switchboard  may  be  equipped  with  200 
lines.  The  local  tnuiking  service  between  the  oper- 
ators is  accomplished  over  the  usual  lamp  transfer 
system.  The  company  also  reports  a  brisk  demand 
for   small-exchange   switchboards. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


769,698.  Electric  Switch.  James  C.  Keller  and  Otto 
F.  Kadow,  Cleveland,  Ohio.  Application  filed 
June   10,    1903. 

A  raiKvay-switcli  tongue  is  fitted  with  a  lever  engaging 
the  tongue.  AiV  electromagnet  lias  a  core  consisting  of 
two  members,  one  member  arranged  to  serve  as  a  weight 
to  hold  the  le\'er  and  tongue  in  their  normal  positions, 
jteans  are  further  provided  for  lifting  the  weight  and 
thereby  moving  the  lever  and  switch  tongue  out  of  their 
normal  positions,  the  means  comprising  the  other  member 
of   the    core. 

769.701.  Two-wire  Mtiltiple  Telephone  System. 
Jacob  W.  Lattig,  West  Bethlehem,  and  Chaides 
L.  Goodrum.  Philadelphia,  Pa.,  assignors  to  the 
Eastern  Telephone  Manufacturing  Company, 
Westchester,  Pa.     Application  tiled  June  6,  1903. 

The  telephone-exchange  system  embodies  a  signal  mag- 
net comprising  a  divided  winding,  a  continuous  core  for 
both  divisions  of  the  winding,  an  armature  at  one  end 
of  the  core  and  an  extension  of  the  core  from  the  point 
of  division  between  the  coils  to  tlie  armature.  Suitable 
connections  and  sources  of  current  are  supplied  for  sig- 
naling, arranged  so  that  a  portion  of  the  wind- 
ing only  will  be  effective,  but  in  developing  self-induc- 
tance in  the  circuit  the  entire  winding  will  be  effective. 

769.702.  Telephone  Transmitter.  Jacob  W.  Lattig, 
West  Bethlehem,  and  Charles  L.  Goodrum,  Phil- 
adelphia, Pa.,  assignors  to  the  Eastern  Tele- 
phone Manufacturing  Company,  Westchester^  Pa. 
Application  filed  June  6,    1903. 

In  a  telephone  transmitter  are  a  movable  electrode,  a 
fixed  .electrode,  an  intermediate  partition  supported 
upon  and  between  them,  and  a  body  of  granular  con- 
ducting material  between  each  electrode  add  the  parti- 
tion.     (See  cut  on  next  page.) 

769. 73S.  Lightning  Arrester.  Willis  H.  Geist  and 
John  E.  Geist,  Gallatin,  Mo.  Application  filed 
April  26,  1904. 

An  insulator  is  arranged  for  attachment  to  a  support 
and  comprises  a  plate  having  enlargements  at  its  ends. 
Wires  engage  with  the  enlargements  and  have  their  ends 
bent  into  hooked  form  toward  each  other,  the  hooks  being 
spaced  from  each  other  at  their  bills.  The  wires  are  ar- 
ranged for  connection  with  the  ground  and  line  wires, 
respectively,    of  a   telephone. 

769,739.  Electric-lighting  Device.  Otto  Gergacsc- 
vies.  Vienna,  Austria-Hungary.  Application 
filed  November  30,  1903 

Electric  apparatus  for  igniting  gas  jets  consists  of  a 
burner  pipe,  a  pilot-flame  pipe,  means  for  causing  a 
simultaneous  current  of  gas  through  both  pipes,  normally 
closed  electric  contacts  near  the  outlet  of  the  pilot-flame 
pipe,  and  means  for  causing  a  rapid  raake-and-break  ac- 
tion of  the  contacts  without  cutting  off  ihe  gas.  By  this 
means  a  succession  ot  sparks  may  be  produced,  by  which, 
upon  the  ignition  of  the  pilot  and  burner  flames,  the  cur- 
rent in    the   pilot-flame   pipe    is   automatically    cut   off. 

769.749.  Water-purifying  Apparatus.  Frederick  G. 
.Kune,  New  York,  N.  Y.  Application  filed  No- 
vember  5,    1903. 

In  a  water  purifier  are  combined  a  pair  of  imper- 
forate conduits,  the  outlet  of  one  of  the  conduits  being 
connected  with  the  inlet  of  the  other;  a  drain  cock  is 
situated  at  the  junction  of  the  conduits.  Electrodes  are 
placed  in  the  conduits,  but  insulated  therefrom,  and 
electrical  connections  connect  the  electrodes  and  con- 
duits with  a  source  of  electrical  energy. 

769.750.  ^^'ate^  Purifier.  Frederick  G-  Kune,  New 
lork,  N.  Y.  Application  filed  December  19, 
1903. 

Essentially,  the  water  purifier  consists  of  an  electrode 
and  casing  with  a  threaded  plug  engaging  the  casing. 
A  packing  between  the  olug  and  casing,  an  insulating 
plug  provided  with  a  shoulder  and  passing  through  the 
first  plug,  a  packing  between  the  shoulder  and  plug, 
an  insulating  washer  surrounding  the  end  of  the  in- 
sulating plug  and  bearing  against  the  end  of  the  first 
plug,  and  a  nut  engaging  the  projecting  end  of  the  elec- 
trodes and  bearing  against  the  washer  are  the  other 
features. 

769.751.  Motor  for  Portable  Tools.  Peter  La  Court, 
Clinton,  Mass.  Application  filed  October  23,  1901. 

An  electric  motor  for  portable  tools  has  its  armature 
rotatably  mounted  at  one  end  of  a  handle  with  its  shaft 
crosswise.  The  pole  pieces  of  the  motor  extend  per- 
pendicularly to  the  shaft  into  the  handle.  The  handle 
is  fastened  to  and  incloses  the  extensions  of  the  pole 
pieces, 

769,760.  Telephone-exchange  Switchboard  Appa- 
ratus. Frank  R.  ^McBerty,  Evanston,  111.,  as- 
signor to  the  Western  Electric  Company,  Chi- 
cago,  111.     Application  filed  January   13,    1902. 

The  line  lamp  and  the  supervisory  lamp  and  their 
local  circuits  are  connected  with  the  battery.  The  local 
circuit  of  the  lamo  includes  resistance.  The  jack  has  a  test 
piece  and  the  tip  of  the  plug  has  a  connection  to  the 
same  side  of  batterv  with  which  lamp  is  connected.  A 
shunt  is  placed  about  the  lamp,  whereby  in  case  the  tio 
of  the  plug  touches  the  test  piece  of  the  jack,  there  will 
be  no  increase  of  the  current  from  battery  through  the 
lamp. 

769,812.  System  of  Multiple  Electric-motor  Control. 
William  Baxter,  Jr.,  Jersey  City,  N.  J.  Appli- 
cation filed  August  29.  1903. 

In  a  motor-controlling  svstem  are  combined  a  master 
switch,  a  controller  consisting  of  electromagnetic  switches. 
independently  connected,  and  arranged  to  act  in  suc- 
cession with  progressively  increasing  energizing  currents, 
cond_uctors  xonnecting  the  magnets  of  the  controller  in 
••  oroper  relation  and  terminating  in  one  wire   for  each    di- 
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rcction  of  rotation  of  the  motors,  and  conductors  con- 
necting the"  controller-circuit  terminals  with  the  master 
switch. 

769,813.  System  of  Signaling  on  Railways.  Fran- 
i^ois  Bongrand,  Cusset,  France.  Application  filed 
August  7,  1900. 

Apparatus  for  railway  signaling  embodies  an  electro- 
magnet and  its  keeper  placed  upon  a  contact  board,  the 
keeper  being  provided  with  contact  parts  contacting  with 
like  parts  placed  upon  the  board.  Connections  are  made 
to  an  electric  motoi-j  a  drum  being  mounted  upon  the 
shaft.      A  cable  on   the   drum  operates  the  signal. 

769,815.  Dynamo.  Martin  C.  Burt,  Chicago,  111. 
Application  filed  November  14,  1903. 

Combined  witli  an  armature  having  a  hollow  interior 
is  a  series  of  plates,  one  of  the  plates  having  a  hollow 
portion  and  a  fan  arranged  within  the  hollow  portion 
for  efl!ccting  a   circulation    of  air. 

769,824.  Electric  Fire  Alarm.  William  B.  Hopkin- 
son,  Muscatine,  Iowa,  assignor  of  one-half  to 
Amos  Coe  Hopkinson,  Muscatine,  Iowa.  Appli- 
cation filed  April  15,  1904. 

A  circuit-closing  member  is  movable  to  a  closing  posi- 
tion under  the  impulse  of  an  explosive  charge.  Yi_?ld- 
able  contact  plates  are  adapted  to  receive  and  lock  the 
member  in  closed  position  to  continuously  sound  the 
alarm. 

769,842.  Electric  Arc  Lamp.  Frederik  Sinding- 
christensen,  New  York,  N.  Y.  Application  filed 
September  29,    1903. 

An  electric  arc  lamp  embodies  in  its  construction  a 
solenoidal  magnet,  a  pair  of  armatures  situated  and  mov- 
able within  the  cavity  of  the  solenoid,  and  a  pair  of 
carbons  carried  by  the  armatures  and  angularly  disposed 
as  regards  each  other. 

769,854.  Trolley  Wheel.  William  T.  Wilkinson, 
jNIedford,  Mass.  Application  filed  December  18, 
1903. 

Removable  cheek  pieces  on  the  inner  periphery  of  the 
wheel  are  the  new   feature. 

769.862.  Guard  for  Third  Rails.  John  H.  Guest, 
Brooklyn,  N.  Y.  Application  filed  December  12, 
1903.  ^ 

Insulating  guard  strips  or  plates  covering  the  upper 
surface  of  the  third  rail  are  supported  by  springs  adapted 
to  press  them  down  in  a  vertical  direction, 

769.863.  Telephone  Attachment.  William  S.  Had- 
dock, Uniontown,  Pa.     Application  filed  August 

20,  1903. 

A  device  comprising  a  plate  attached  to  the  receiver 
extends  over  and  closes  the  transmitter  when  hung 
thereon. 

769,9 16.  Telemotor  for  Steering  Ships,  or  Other 
Uses.  M'athias  Pfatischer,  Philadelphia,  Pa., 
assignor  to  the  Electro  Dynamic  Company  of 
Philadelphia,    Pa.     Application     filed     December 

21,  1900. 

A  prime  motor  is  adapted  to  produce  rotation  in  either 
direction  and  an  electric  generator  is  driven  by  the  motor. 
Electric     motors     are     connected     to     the     generator    for 

synchronous  operation,  together  with  means  on  one  of 
the  motors  for  adjusting  the  apparatus,  and  means  on 
another  of  the  motors  and  positively  connected  with  the 
prime    motor   for   stopping   the   latter. 

769.920.     Dynamo  Mounting  for  Railway  Car  Trucks. 
"  Willard    F.    Richards,    Buffalo,    N.   Y.,    assignor 
to  Charles  M.  Gould,  New  York,  N.  Y.     Appli- 
cation filed  November  2,   1903. 

A  dynamo  is  movably  supported  with  drive  connec- 
tions between  the  dynamo  and  the  car  axle.  Means  are 
provided  acting  to  normally  hold  the  dynamo  stationary 
and  which  positively  hold  the  dj'namo  from  movement 
away  from  the  cax  axle,  but  permit  a  movement  of  the 
dynamo    toward    the    car    axle. 

769.961.  Circuit-protecting  Device.  Edwin  W.  Rice, 
Jr.,  Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed  February   18,    1903- 

In  a  lightning  arrester  are  combined  a  rod  of  resist- 
ance material  and  a  number  of  metallic  rings  secured  to 
the    rod  and   separated    from  each    other. 

769.962.  Safety  Device  for  Railways,  Pickens  A. 
Sawyer,  Memphis,  Tenn.  Application  filed  April 
27,  1903- 

An  electromagnet  is  provided  for  setting  each  signal 
and  a   separate   electromagnet  for  releasing  each  signal. 

7^Wi-  M'eans  for  Protection  Against  Reversal  of 
Energy.  Leonard  Wilson,  Pittsfield,  Mass.,  as- 
signor to  the  Stanley  Electric  Manufacturing 
Company.  Pittsfield,  Mass.  Application  filed  No- 
vember  2,    1903. 

A  polyphase  generator  has  a  potential  transformer  con- 
nected to  one  phase,  a  series  transformer  connected  to 
another  phase,  and  a  core  adapted  to  be  saturated  by  a 
fraction  of  the  full-load  current  of  the  E;enerator.  An 
electro  responsive  device  is  connected  to  the  secondaries 
of  the  transformers, 

769,975.  Storage  Battery.  James  P.  Wood,  Buffalo, 
N.    Y.     Application   filed   March    14,    1904. 

A  series  of  spaced  positive  plates  and  a  series  of 
spaced  negative  plates  are  separately  suspended  in  alterna- 
tion within  the  cell,  each  plate  of  the  two  series  being 
held  in    central  rigid  suspension. 


769.983.  Block-signal  System.  Fred  E.  Corey, 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  February  10,  1904. 

_.V  source  of  alternating  current  is  connected  to  the 
rails  at  one  end  of  a  block,  and  a  similar  device  con- 
nected to  the  rails  at  the  other  end  of  the  block  so  that 
the  current  for  the  device  flows  through  all  the  rails  of 
the  block. 

769.984.  Electrical  Measuring  Instrument  T.homas 
Duncan,  Chicago,  111.  Application  filed  June  26, 
igoi. 

769.985.  Electrical  Measuring  Instrument.  Thomas 
Duncan,  Chicago,  111.  Application  filed  June  26, 
1 901. 

These  two  patents  embody  specifications  covering  a 
new  instrument  for  indicating  the  lag  or  lead  in  an 
alternating-current   circuit. 

769.986.  Electric  ileter.  Thomas  Duncan,  Chicago, 
111.     Application  filed  July   18,   1901. 

A  supplemental  pressure  winding  of  the  meter  modifies 
the  norrnal  torciue  of  the  meter,  the  main  and  supple- 
mental pressure  windings  being  in  the  form  of  com- 
mutated  armature  windings  mounted  upon  a  common 
shaft. 

769.987.  Electric  Meter.  Thomas  Duncan,  Chicago, 
111.     Application  filed  July  19,  1901. 

Combined  with  a  storage  battery  is  switching  mechanism 
for  connecting  the  storage  battery  in  circuit  with  the 
translating  means  supplied  thereby.  '  A  meter  in  circuit 
with  the  battery  may  be  caused  to  rotate  continuously  in 
one  direction  while  the  battery  is  discharging  and  being 
charged. 

769.988.  Electric  Meter.  Thomas  Duncan.  Chicago, 
111.     Application  filed  July  18,   1901. 

A  form  of  wattmeter  is  described  for  measuring  sepa- 
rately  the   charge  and   discharge  of  a  storage   battery. 

769.989.  Electrical  ileasuring  Instrument.  Thomas 
Duncan.  Chicago,  111.  Application  filed  August 
26,    1901. 

In  combination  with  a  storage  battery  is  a  switch  for 
changing  the  connection  of  the  storage  battery  from  the 
translating  means  to  the  charging  machine  through  a 
meter  and  vice  versa. 

769,991.  System  of  Electrical  Distribution.  William 
L.  R.  Emmet,  Schenectady,  N.  Y,,  assignor  to 
the  General  Electric  Company,  Schenectady, 
N.   Y.     Application  filed  Februar}"^  9,   1900. 

A  relatively  movable  contact  co-operates  with  a  fixed 
set,  with  means  for  causing  the  movable  contact  to  move 
intermittently  over  the  set.  IMeans  are  provided  for 
locking   the   movable    contact  in  various    positions. 

769-995-  Cut-out  or  Fuse  for  Electric  Circuits. 
Otto  Feuerlein,  Charlottenburg,  Germany,  as- 
signor to  the  Siemens  &  Halske  Electric  Com- 
pany of  ,\merica,  Chicago,  111.  Application  filed 
September  9,   1S99. 

A  fuse  bent  in  the  form  of  a  loop  is  carried  by  a 
casing  carrying  terminals  to  which  the  fuse  is  connected. 
A  filling  of  cement  incloses  the  terminals  and  portions  of 
the  fuse. 

769,996.  Electric  Arc  Lamp.  Richard  Fleming,  Lynn, 
ilass..  assignor  to  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  Application  filed  Feb- 
ruary 20,  1903. 

A  movable  electrode  is  controlled  by  a  clutch  which 
grips  the  electrode  firmly  whenever  the  'former  is  brought 
into  contact    with  a   stop. 

770,007.  Time-limit  Circuit-breaker.  Edward  M. 
Hewlett,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application    filed    February    11,    1899. 

A  controlling  coil  for  the  circuit-breaker  is  inoperative 
under  a  normal  current  carried  by  the  circuit-breaker,  but 
operative     under    predetermined    abnormal    current. 

770,014.  Electromedical  Appliance.  Samuel  H.  Linn, 
Rochester,  N.  Y.  Application  filed  April  14, 
1904. 

In  an  electromedical  appliance  is  a  sheet  of  insulating 
material  having  an  opening,  a  voltaic  element  consisting 
of  a  sheet  of  suitable  material  having  a  projection  thereon 
for  extending  through  the  opening  in  the  sheet  of  in- 
sulating material  and  means  for_  supporting  the  element 
and  the  sheet  of  insulating  material  upon  the  body  of  the 
wearer  with  the  projection  extending  toward  the  tissues 
to  be  treated  through   the  openings  in  the   sheet. 

770,017.  Automatic  Regulator.  Walter  S.  Moody, 
Schenectady,  N.  Y..  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  January  9,   1903. 

A  movable  voltage-changing  member  cooperates  with- 
a  continuously  rotating  member,  while  a  pair  of  flexible 
shafts  are  each  connected  at  one  end  to  the  voltage- 
changing  member.  Each  electrode  carries  at  the  other 
end  a  disk  and  means  for  moving  one  or  the  other  of 
these  disks  into  engagement  with  the  continuously  rotating 
member  accordingly  as  the  voltage  changer  is  to  be  oper- 
ated to  raise  or  lower  the  voltage. 

770,028.  Brake  for  Electric  Motors.  Leouard  A. 
Tirrill.    Lynn.    Mass.,    assignor    to    the    General 
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Electric    Company,    Schenectady,    X.   Y.     Appli- 
cation filed   February   16.    1904. 

An  electric  brake  is  connected  to  the  driven  member 
of  the  motor  with  means  for  short-circuiting  the  arma- 
ture of  the  motor  through  the  winding  of  the  brake,  the 
brake  being  so  proportioned  relative  to  the  motor  tliat 
the  current  in  the  short-circnii  produces  a  braking  effect 
on  the  motor  and  on  the  driven  member  approximatcly 
proportional  to    their   inertia. 

77^S>Z^-  Electrolytic  ileter.  Howard  I.  Wood, 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady.  N.  Y.  Application 
filed  Febrnary   14,   looj. 

A  body   of  liquid  contains  a    tubular  tloating   body  par- 
tially   submerged.      A    receptacle    is    supported    from    and 
beneath  the  float  carrying  an  electrode.     An  electrical  con- 
tact   for    the    electrode    passes    upward   through    the    float. 
(See   cut.) 
770.034.    Fuse.     Gilbert    Wright,     Pittsfield,     Mass., 
assignor  to  the  Stanley   Electric   Manufacturing 
Company.     Pittsfield.     Mass.     Application     filed 
September  28,  1903. 
Details  are   described. 

770,040.  M'otor-control  System.  Charles  E.  Barry. 
Schenectady.  N.  Y..  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion  filed   April   iS,    1903. 

A  motor  controller  is  built  of  separately  actuated 
contacts  and  means  are  provided  for  operittinR  llie  con- 
tacts. Relays  control  the  contact-operating  means  auto- 
matically and  successively,  the  relays  being  adjusted  to 
respond' to  certain  successive  increments  of  counter  elec- 
tromotive force  in  tl'i-'  motor  circuit  as  the  motor  in- 
creases in   speed. 


provided  with  a  cuiiiniutator;  brushes  which  connect  Uic 
commutator  electrically  with  the  source;  field  coils,  and 
other  brushes  wliich  connect  the  field  coils  with  the  com- 
mutator.     (.See  cut.) 

770.098.  ^  Dynamo  Regulator.  George  S.  Ncclcy,  St. 
Louis,   Mo.     Application  filed  January   19,   1904. 

A  dynamo  regulator  comprises  an  alternating  generator 
and  its  exciter,  a  pair  of  arc-forming  contacts  adapted  to 
be  placcd^in  series  with  the  exciter  field  winding,  and  a 
solenoid  in  circuit  with  the  alternating  generator  and 
adapted  to  automatically  regulate  the  resistance  of  the 
exciter  field   winding,      (See  cut.) 

770.099.  Voltage  Regulator  for  Dynamos.  George 
S.  Neeley,  St.  Louis,  Mo.  Application  filed  April 
I.  1904. 

Two  solenoids  arc  magnetically  separated,  the  cores  for 
the  solenoids  being  connected  by  a  stem.  A  spring  is  ar- 
ranged to  oppose  the  force  exerted  bv  one  of  the  cores. 
A  pair  of  arc-forming  platinum  contacts  arc  provided,  one 
of  which  is  connected  to  the  stem,  a  glass-tube  holder 
being  also  connected  to  the  stem.  A  glass  inclosure  is 
carried  by  the  holder  and  incloses  the  contacts. 

770,109.  Vapor  Electric  Apparatus.  Max  von  Reck- 
linghausen. New  York,  N.  Y.,  assignor  to  the 
Cooper  Hewitt  Electric  Company,  New  York, 
N.   Y.     Application  filed   October   17,    1903. 

In  a  gas  or  vapor  electric  apparatus  having  a  volatiliz- 
able,  negataive  electrode  and  two  or  more  volatilizable 
positive  electrodes  are  an  auxiliary  positive  electrode,  and 
separate  condensing  chambers  for  the  positive  electrodes, 
the  chambers  having  capacities  proportionate  to  the 
vaporization    at    tlie   several    electrodes. 

770,113-  Trolley  Harp.  Edward  D.  Rockwell,  Bris- 
tol, Conn.,  assignor  to  the  Liberty  Bell  Company, 


a  receptacle  for  the  electrode,  separated  from  the  walls 
'if  the  container,  and  a  condensing  chamber  located  above 
tlic  negative  electrode  and  so  disposed  as  to  discharge  its 
condensations    into    the    receptacle.      (Sec   cut.) 

770,198.  Method  of  Replenishing  Electrode  Waste 
in  Gas  or  Vapor  Electric  Devices.  Percy  H. 
Thomas,  Pittsburg.  Pa.,  assignor  to  the  Cooper 
Hewitt  Electric  Company,  New  York,  N.  Y. 
Original  application  filed  May  2.  1903.  Divided 
and  this  application  filed  June  22,   1903. 

Condensations  within  the  tube  are  partly  restored  to 
the  negative  electrode.  The  excess  is  expelled  and  re- 
stored to  the  positive  electrode  by  a  negative  electrode 
flame. 

770.222.  Manufacture  of  Electric  Incandescent 
Lanips.  Francis  M.  F.  Cazin.  Hoboken,  N.  J. 
Original  application  filed  December  16.  1903. 
Divided  and  this  apphcaiion  filed  March  16,  1904. 

The  process  of  making  joints  between  vitreous  parts.' 
consists  in  hcatiny  the  parts  adjacent  to  the  joint  and  in 
simultaneously  applying  to  the  joint  preheated  glass. 

770.223.  Incandescent-lamp  Bulb.  Francis  M.  F. 
Cazin,  Hoboken,  N.  J.  Application  filed  March 
17,    1904 

A  bulb  is  composed  of  an  integral  outer  and  inner 
envelop,  the  inner  envelop  having  a  scat.  A  base  pro- 
vided with  a  shoulder  is  adapted  to  fit  the  seat  of  the 
inner   envelop. 

770.228.  Receiver  for  Space  Signaling.  Lee  De 
Forest,  New  York,  N.  Y.  Application  filed  De- 
cember  24,    1902. 

A  wave-sensitive  member  comprises  two  poles  of  like 
material.  A  rod  of  different  material  extends  between 
the  poles,  and  a  yielding  support  for  the  rod  is  adapted 
to  maintain  it  in  contact  with  the  poles. 

770.229.  Wireless  Signaling  Apparatus.  Lee  De 
Forest.  New  York,  N.  Y.,  assignor  to  the  Greater 
New  York  Security  Company,  New  York,  N.  Y. 


NO.    769,702. — TELEPHONE 
TRANSMITTER. 


NO.    770,033. — ELECTRIC 
METER. 


NO.    770,092. — ALTERNATING- 
CURRENT    APPARATUS. 


NO.   770,098. — DYNAMO  REGULATOR. 


770,041.  Electric  Railway.  Asa  F.  Batchelder, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed  March  29,  1901. 

A  box  or  housing  is  adapted  to  be  mounted  along  the  line 
of  an  electric  railway,  the  box  being  slotted  on  three 
sides  for  the  passage  of_a  car  collector.  A  separate  con- 
tact device  is  yieldingly  supported  within  the  box  and 
permanently  connected  electrically  with  the  feeder,  the 
contact  being  adapted  to  move  bodily  tioth  vertically  and 
in   the  direction   of  travel   of  the   car  collector. 

770,054.  Electrical  Connector.  Philip  H.  Fielding, 
New  York,  N.  Y.  Application  filed  July  31, 
1903. 

One  part  of  the  connectors  consists  of  a  central  web  of 
insulating  material  provjded  on  opposite  sides  with  contact 
terminals  offset  from  its  face,  while  the  other  is  pro- 
vided with  two  tongues  straddling  the  web,  and  having 
contact  terminals  corresponding  with  those  of  the  other 
member, 

770,073.  ^^ethod  of  Controlling  Electric  Motors. 
Charles  W.  Kennedy,  Rutledge,  and  Francis  A. 
Pocock.  Landsdowne.  Pa. ;  Sarah  H.  Kennedy, 
administratrix  of  said  Charles  W.  Kennedy,  de- 
ceased; said  Francis  A.  Pocock  and  said  ad- 
ministratrix assignors  of  three-eighths  to  Ed- 
ward W.  Patton.  Philadelphia,  Pa.  Application 
filed  April   16,   1902. 

A  method  of  controlling  two  or  more  motors  having 
armatures  provided  with  two  sets  of  windings,  consists  in 
starting  the  motors  as  series  machines,  increasing  their 
speed  by  first  varying  the  relative  connections  of  the  in- 
dividual field  magnets  and  of  the  various  sets  of  arma- 
ture windings  and  then  changing  the  connections  of  the 
motors   so   that    they  operate    as   shunt    machines. 

770,078.     Magnetic    Curtain    for    Covering   Leaks    in 

Ships.     Ludwig   Krtiger,   Sonderburg,   Germany. 

Application   filed  January  29,   1904. 

A  flexible   curtain   for   covering  holes  in   the  side  of  a 

ship  is  composed  of  a  sheet  of  rubber  reinforced  by  iron 

bars   secured   upon   cloth   and    covered    bv    a   canvas,    the 

edges  of  the    rubber   clotli    being  provided    with    pieces  of 

magnetized    steel.      The    outer    piece    is    concave    and    the 

inner   piece  is  convex   snugly   fitting   in    the   cavity  of   the 

outer   piece,   both   being   united   by   screws,    rivets  or   the 

like,  and  clamping  between   them  the  rubber  cloth. 

770.091.  Alternating-current  Machinery.  Addams  S. 
McAllister,  Ithaca,  N,  Y.  Application  filed 
Febrnary   15,   1904. 

In  a  macliinc  of  this  sort  is  a  coil-carrying  rotor  pro- 
vided with  a  commutator.  Brushes  are  in  contact  with 
the  commutator  and  connected  with  a  suitable  source  of 
current  supply.  •"  . 

770.092.  Alternating-current  Machinery.  Addams  S. 
McAllister,  Ithaca,  N.  .  Y.  Application  filed 
March  23,   1904. 

An  alternating-current  machine  capable  cf  use  cither 
as  a  motor  or  a  generator,  comprises  a  coil- car rj-ing  rotor 


Bristol,    Conn.     Application     filed     January    13, 
1904. 

Details  or  described. 

770,140.'  Electrode  for  Batteries.  Albert  C  Wood 
and  James  A.  McMulIan,  Philadelphia,  Pa.  Appli- 
cation filed  April  22,   1902. 

An  electrode  for  a  secondary  battery  comprises  several 
series  of  parallel  strips  of  lead  tape,  the  strips  in  one 
scries  extending  in  a  direction  at  right  angles  to  the 
strips  in  the  next  adjacent  scries.  An  integral  cast-metal 
supporting- frame  in  which  the  series  of  strips  are  ar- 
ranged is  provided,  the  strips  having  a  width  equal  to 
the  thickness  of  the  frame,  and  the  ends  of  the  strips 
of  each  series  being  fused  to   the   frame. 

770,148.  Electroplating  Machine.  James  Bailey, 
Walsall,  England.  Application  filed  February  14, 
1903. 

A  non-conducting  framework  is  suspended  above  the 
lank  and  a  continuous  chain  conveyor  serves  as  a 
cathode  and  is  arranged  in  parallel  lengths  and  sup- 
ported by  the  framework.  Anodes  are  supported  by  the 
framework   between    the  lengths   of   the    conveyor. 

770-157-  Telephone  Desk  Standard.  Charles  L. 
Boyce,  Detroit,  Mich.,  assignor  to  the  Western 
Electric  Company,  Chicago,  111.  Application  filed 
August  9,    1902. 

Combined  with  a  hollow  telephone -desk  standard  is  a 
frame  plate  fitted  into  it  from  tne  top,  a  transmitter  sup- 
port and  switch  mccb-anism,  and  the  connection  terminals, 
all  mounted  upon  the  frame  plate,  whereby  the  working 
parts  may  be  removed  as  a  unit  from  the  hollow  stand- 
ard. 

770,166.  Electrical  Switch.  Harry  W.  Cox,  Not- 
tingham, England.  Application  filed  July  15, 
1903. 

Specifications  for  the  switch  embody  a  contact  arm, 
pole  pieces  to  be  connected  by  the  arm,_  an  axle  upon 
which  the  arm  can  turn,  a  bracket  carrying  the  axle,  a 
handle  and  cam  levers  fixed  upon  the  axle,  a  catch  pin 
carried  by  the  contnct  arm,  a  spring  on  the  catch  pin, 
holes  in  the  bracket  for  the  catch  nin,  stops  for  limit- 
ing the  motion  of  the  contact  arm  and  a  spring  or  springs 
between   the  contact    arm  and   handle. 

770,184.  Attachment  for  Telegraph  Sounders.  John 
F.  Mickey.  Baltimore,  Md.,  assignor  of  one-half 
to  Joseph  J.  Noppenberger,  Baltimore,  Md.  Ap- 
plication   filed    May   2,    1904. 

An  attachment  for  telegraph  sounders  comprise  a  base 
plate  and  magnets  mounted  thereon,  plates  supported  by 
the  base,  armature-supporting  standards  carried  by  one  pf 
the  plates,  an  armature,  and  means  for  varying  the  dis- 
tance between   the   plates. 

770,197.  Gas  or  Vapor  Electric  Device.  Percy  H. 
Thomas.  Pittsburg,  Pa.,  assignor  to  the  Cooper 
Hewitt  Electric  Company,  New  York,  N.  Y. 
Application  filed  May  2,  1903. 
Embodied  in  the  apparatus  arc  a  container,  a  negative 
electrode    consisting    of    vaporizablc    conducting    material, 


NO.   770,197. — MERCURY- 
VAPOR  LAMP. 

Original  application  filed  May  14,  1902.     Divided 
and  this  application  filed  March  14,  1903. 

In  a  receiving  aiiparatus  for  space  signaling  are  a 
periodic  and  an  aperiodic  antenna,  and  a  wave-responsive 
device  having  one  end  connected  with  one  antenna  and  its 
other  end  connected   with  the  other   antenna. 

770,230.  Electrical  Indicator.  William  J.  Forrest, 
Jr.,  Kenosha,  Wis.  Application  filed  November 
30,  1903- 

A  ratchet  wheel  device  for  operating  an  indicator  is 
controlled    in    turn    by    an    electromagnet. 

770.232.  Gas  or  Vapor  Electric  Lamp.  Peter  C. 
Hewitt,  New  York,  N.  Y.,  assignor  to  the  Cooper 
Hewitt  Electric  Company,  New  York,  N.  Y. 
Application  filed  February  12,  1902. 

A  method  of  starting  a  gas  or  vapor  electric  apparatus 
consists  in  creating  by  means  located  within  the  appa- 
ratus a  radio-active  ci'tect,  and  applying  to  the  terminals 
of  tlie   apparatus  a  condition    of  electrical  potential. 

770.233.  Gas  or  Vapor  Electric  Apparatus.  Peter 
C  Hewitt.  New  York,  N.  Y.,  assignor  to  the 
Cooper  Hewitt  Electric  Company,  New  York, 
N,  Y.  Original  application  filed  February  12, 
1902.  Divided  and  this  application  filed  June 
10,  1903. 

Combined  with  a  composite  conductor,  consisting  of  a 
solid  and  a  gaseous  portion,  is  an  electrode,  and  a 
source  of  negative  rays  located  in  the  vicinity  of  one 
terminal    of    the    gaseous    portion    in    such    position    as  to 

project  the  rays  into  the  region  where  the  gaseous  portion 
nf  the  conductor  contacts  with  the  electrode. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on  Sep- 
tember 30,  1904: 

370,052.  Signal  and  Pyrotechnic  Electric  Liglit.  A.  C. 
Ferguson,    Saratoga,    N.    Y. 

370.' -3-  Electric  Meter,  Thomas  A.  Edison,  Mcnlo  Park, 
N.    J. 

370,124.  Manufacture  of  Filaments  for  Incandescing  Elec- 
tric  Lights.     Thomas  A.    Edison,   Mcnlo  Park,    N.   J. 

370,125  to  370,132,  inclusive.  Electrical  Transmission  of 
Power.      Thomas    A.     Edison,    Menlo    Park,    N.    J. 

370,134-      Secondary   Battery.      O.    C.    Flick,    Brooklyn,   N.    V. 

370|i93'  Adjustable  Support  for  Automatic  Switch  for 
Telephones.      S.    J.    Jermain,    Toledo.    Ohio. 

370,230.  Auditory -Transmitter  for  Telephones.  Isl.  H.  Alli- 
son,   Xenia,    O. 

370,243,  Electric  Attachment  for  Locomotives.  N.  F. 
Chase,    Montrose,    N.    Y. 

370,282.  Electric  Welding  and  Tempering  Metals.  E.  E. 
Kies,    Baltimore.    Md. 

370.28;.     Vehicle    Tlub.       B.    Schad.    Batavia,    N.    Y. 

370,293.  Telephone  System.  F.  C.  Watkins,  Philadelphia. 
Pa. 

370,357.  .Printing  Telegraph.  R.  J.  Shcehy,  New  York, 
N.   Y.  ■     ■  '         ',  ■   ■  ■ 
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Rack    Railway    to    the    Gornergrat, 
Switzerland. 

Bv  Fr.\nz  Koester. 
The  Gornergrat  railway  in  the  Alps,  in  the  south- 
ernmost part  of  Switzerland,  is  a  particularly  inter- 
esting rack  railway,  electrically  operated,  water- 
power  being  used  to  generate  the  current.  It  starts 
opposite  the  Visp-Zermat  station,  which  is  5,272  feet 
above  the  level  of  the  sea,  and  runs  through  Lhe 
valley,  crossing  the  bridge  over  the  river  and  up  the 
east  slope  of  the  mountain  until  it  comes  to  the 
Riffle  Mountain,  7,277  feet  above  the  sea  level. 
From  this  station  the  road  is  run  in  the  form 
of  a  reverse  curve  (Fig.  i)  in  order  to  avoid  a 
grade  greater  than  20  per  cent.,  and  comes  to  a 
plateau  which  is  comparatively  level.  From  here  it 
runs  along  a  ledge  cut  out  of  the  steep,  roclcy  side 
of  the  Riffle,  the  elevation  being  8,478  feet  above 
sea  level.  Passing  the  Riffle  station  the  road  runs 
in  a  southerly  direction  along  the  footway,  turning 
sharply  to  the  east  at  Rothenboden  and  running,  up 
to  Gornergrat,  which  is  9.805 
feet  above  the  sea  level. 
Thirty  per  cent,  of  the  en- 
tire length  of  the  road  is 
made  up  of  curves. 

Between  stations  the  dis- 
tance varies  from  1V2  to 
two  miles,  thus  affording 
favorable  conditions  for 
operating.  Allowing  five 
minutes  for  stops  at  each 
station,  the  trip  is  made  in 
one  hour  and  40  minutes. 
Each  train  may  carry  no 
passengers,  and  thus  it  will 
be  seen  that  the  capacity  of 
the  road  is  large  as  com- 
pared with  other  mountain 
railroads.  The  entire  length 
of  the  road  is  5.6  miles. 

The  construction  of  the 
road  was  attended  with  a 
great  many  difficulties,  due 
to  the  high  altitude  and  the 
temperature  changes.  Great 
difficulty  was  experienced 
in  getting  workmen  who 
were  able  to  stand  these 
conditions,  and  the  con- 
stant change  in  force  was  a 
severe  handicap. 

There  are  five  tunnels  on 
the  line  var>'ing  in  length 
from  131.2  feet  to  662.4 
feet,  and    two    bridges,    one 

78.7  feet  long  and  another  which  is  272.5  feet  in 
length.  The  maximum  grade,  as  previously  men- 
tioned, is  20  per  cent. ;  the  least  radius  used  for  the 
curves  is  262  feet,  and  the  gauge  is  3.28  feet.  The 
roadbed  is  11.7  feet  wide,  and  on  fills  the  sides  have 
a  slope  of  two  to  three.  The  roadbed  is  built  partly 
on  fills  and  in  cuts,  and  in  some  places  the  fill  is 
made  on  the  slope  of  the  mountain,  the  downward 
side  being  strengthened  by  stone  or  concrete  slopes. 
The  tunnels  are  12.3  feet  wide  and  14.7  feet  above 
the  top  of  the  rail.  The  top  of  the  tunnel  is  in  the 
form  of  an  arch,  the  walls  up  to  the  spring  line 
being  vertical.  They  are  of  masonry  and  concrete 
construction  and  have  niches  for  workmen  pro- 
vided at  intervals  of  165  feet.  The  cars  are  11.8 
feet  wide  and  12.5  feet  high,  thus  allowing  ample 
clearance. 

The  most  difficult  part  of  the  construction  was 
encountered  between  Zermat  and  the  Riffle  Moun- 
tain, as  it  was  on  this  portion  of  the  road  that  it 
was  necessary  to  build  the  two  bridges.  The  bridge 
over  the  Visp  River  is  constructed  of  lattice  steel 
trusses  resting  on  masonry  abutments.  The  second 
bridge  spans  the  valley  of  the  Findelen,  and  may  be 
seen,  by  close  inspection,  in  the  lower  left-hand 
corner  of  Fig.  r.  This  bridge  is  divided  into  three 
spans  of  91.8  feet  each,  which  rest  on  two  abutments 
and  two  piers.  The  piers  are  157.4  and  189.2  feet 
high,  and  the  grade  on  the  bridge  is  12.4  per  cent. 
The  piers  and  the  abutments  are  built  of  masonry 
and  the  bridge  is  built  of  steel  trusses. 

There  are  also  four  tunnels  on  this  portion  of  the 
road,  these  being  147,  196,  82,  and  662.4  feet  long, 
respectively.    The  first  three  tunnels  are  cut  through 


rock  and  did  not  require  any  lining,  while  the  long- 
est, the  Under  Alp  tunnel,  was  cut  through  the 
loose  mountain  soil  and  had  to  be  lined  throughout. 
The  tunnel  construction  had  to  be  carried  on  en- 
tirely from  one  end  and  all  sand  and  mortar  trans- 
ported to  the  work  on  mules,  the  sand  alone  costing 
35  cents  a  cubic  foot  delivered  at  the  lower  end  of 
the  tunnel.  Wooden  falsework  was  employed 
throughout  in  the  construction  of  this  tunnel,  the 
grade  being  20  per  cent.  In  the  first  4.8  kilometers 
1,260,000  cubic  yards  of  side  fill  were  required,  this 
being  largely  made  up  of  dry  masonry. 

Line  rails  are  of  the  ordinary  tee  cross-section 
and  weigh  20.6  kilograms  per  meter.  The  ties  are 
of  iron,  of  trough  cross-section,  1.8  meters  long, 
and  weigh  21.24  kilograms;  they  are  placed  on 
90-centimeter  centers.  The  rail  joints  are  suspended 
and  the  rails  fastened  to  the  ties  by  clamping  plates 
and  screws.  The  rails  are  not  elevated  on  curves 
on  account  of  the  low  speed,  4.5  miles  an  hour.  The' 
gauge  is  widened,  however,  the  increase  amounting 
to  14  millimeters.  The  racks  are  double,  38  milli- 
meters apart,  fastened  by  bolts  to  an  iron  support, 
which  is  bolted  to  the  tie.  The  racks  are  constructed 
of  steel  and  are  no  millimeters  high  and^i^STneters, 
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long,  they  are  20  millimeters  thick  and  the  teeth  on 
the  two  racks  are  alternated.  The  adjoining  sec- 
tions of  the  rack  rails  are  connected  together  by 
means  of  bolts  and  flat  iron  plates.  The  rack  and 
specially  built  switches   are  of  the  Abt  system. 

The  road  is  ballasted  with  trap  rock  one  foot 
thick,  the  trough  form  of  the  ties  preventing  its 
movement. 

Water  for  the  generating  plant  is  taken  from  the 
Findelen  Creek,  which  is  fed  by  the  Findelen  Glacier, 
and  thus  the  supply  in  the  summer,  when  the  trafflc 
is  heavy,  is  greater  than  during  the  period  of  light 
traffic  in  the  winter  time.  The  flow  available  in 
winter  is  3,500  liters  a  second  and  in  summer  15.OOO 
liters  a  second. 

For  utilizing  this  water  a  dam  has  been  built 
across  the  stream  and  the  water  passes  through  a 
gravel  filter  and  a  regulating  sluice  gate  into  the 
head  water  canal.  A  special  overflow  sluice  gate  is 
also  provided  in  the  canal.  One-third  of  the  length 
of  this  canal  is  in  an  open  trench  and  the  remainder 
is  in  a  closed  conduit,  easily  accessible.  The  canal 
ends  in  a  collecting  basin,  in  which  is  provided  a 
settling  chamber,  the  water  flowing  from  the  set- 
tling chamber  into  the  portion  of  the  reservoir 
which   connects   with   the  penstock. 

The  penstock  is  connected  to  the  reservoir  at  a 
point  9.8  feet  below  the  water  level  to  prevent  the 
entrance  of  air  and  the  disturbance  of  the  water. 
The  penstock  leading  to  the  power  plant  is  6s6  feet 
long,  2.95  feet  in  diameter  and  has  a  slope  of  6y 
per  cent.  The  diameter  of  the  penstock  was  so 
chosen  that  the  speed  of  the  water  in  it  does  not 
exceed  3.28  feet  per  second.  The  pipe  is  made  up 
of  rolled  steel  plates  riveted  in  sections  14.6  feet 
long,  the  sections  being  joined  by  wrought-iron 
flanges.  The  line  is  divided  into  three  zones.  In 
the  upper  one  the  plates  are   six  millimeters   thick, 


in  the  second  the  plates  are  eight  millimeters  thick, 
and  in  the  third  section  12  millimeters  in  thickness 
on    account    of    the    increased    pressure. 

Figs.  2  and  3  show,  respectively,  a  plan  and  trans- 
verse section  of  the  power  plant,  which  is  located 
on  the  second  kilometer  of  the  road,  80  meters  be- 
low the  track,  and  on  the  left  side  of  the  river.  The 
station  has  an  ultimate  capacity  of  four  turbine 
sets,  three  of  which  are  at  present  installed,  the 
units  being  250  horsepower  each.  The  penstock  is 
led  to  a  trench  behind  the  power  plant  and  is  con- 
nected to  the  turbines  by  means  of  pipes.  The 
foundation  of  the  power  plant  is  of  concrete  and 
the  portion  above  the  ground  is  built  of  masonry, 
the  roof  being  of  wood.  Two  of  the  turbines  are 
sufficient  to  furnish  the  required  power,  the  third 
being  held  in  reserve.  They  are  of  the  Girard  high- 
pressure  inward-flow  type,  mounted  on  horizontal 
shafts  and  revolve  at  a  speed  of  400  revolutions  a 
minute.  Each  turbine  is  equipped  with  a  delicate 
spring  pendulum  governor  of  the  Schadt  system. 
The  necessity  of  delicate  regulation  is  very  great, 
as  occasions  may  arise  when  two  loaded  trains  may 
start  at  the  same  time,  thus  increasing  the  demand 
^n^he  plant  from  zero  to  50  horsepower.  To  pre- 
vent damage  to  the  pen- 
stock, due  to  sudden  heavy 
demands  on  the  plant,  the 
penstock  is  equipped  with 
an  air  cushion,  the  air  being 
furnished  by  a  compressor, 
which  is  driven  by  a  sep- 
arate small  turbine. 

When    the    water    supply 
to  the  turbine  is  cut  off  by 
means    of    the    regulator    a 
valve    in    the    air    chamber 
opens  and  the  water  is  ad- 
mitted.    When  the  water  is 
again    allowed     to    flow    to 
the  turbine  this  relief  valve 
is    closed,     a     dash-pot     ar- 
rangement admitting  air  to 
the    chamber.     In    order    to 
insure  the  satisfactory  oper- 
ation   of    a    regulating    ap- 
paratus   of    this    kind    it    is 
necessary  that   the    entering 
water  be  free  from  any  sus- 
pended matter.     This  is  ac- 
complished by  specially  con- 
structed      filters,       through 
which  the  water  passes.  The 
filters  are  capable  of  being 
removed    and    cleaned    in    a 
period    of    a    few    minutes. 
During  cleaning,   the  water 
for  the  regulating  apparatus 
is  obtained  directly  from  the 
penstock.     According  to  the 
contract     under     which    the 
turbines    were    furnished    a 
maximum  speed  variation  of 
from  two  to  three  per  cent. 
is    required,   with    a   25   per 
cent,  change  in  load  and  a  variation  of  from  three 
to  four  per  cent,  change  in  the  speed,  with  a  50  per 
cent,   change   in   load.     Tests   on    the    turbines    have 
shown  a  maximum  speed  variation  of  one  per  cent. 
from  no  load  to  full  load  and  a  maximum  variation 
of  two  per  cent,  from  no  load  to  a  load  of  240  horse- 
power suddenly  applied.     The  results  of  these  tests 
show    very    clearly   the    efficiency    of    the    regulating 
apparatus. 

Three-phase  generators  are  direct  connected  to 
the  turbines  on  the  same  shaft  by  means  of  flexible 
insulated  couplings.  The  generators  furnish  current 
at  5,400  volts  and  40  cycles  per  second  and  run  at 
a  speed  of  400  revolutions  per  minute.  They  are  of 
the  revolving-field  type,  manufactured  by  Brown. 
Boveri  &  Co.,  and  have  12  poles.  The  armature 
conductors  are  placed  in  insulating  tubes  and  are 
imbedded  in  the  iron  core,  the  tubes  being  tested 
for  their  insulating  qualities  by  a  pressure  of 
20,000  volts.  The  generators  are  excited  by  two 
direct-current  generators  direct  connected  to  two 
small  turbines  by  means  of  insulated  flexible  coup- 
lings. These  machines  are  placed  on  the  opposite 
side  of  the  building  from  the  main  units,  one  on 
either   side   of  the    switchboard. 

The  switchboard  is  placed  in  the  switching  room 
at  one  side  of  the  building  and  contains  all  the  meas- 
uring instruments  and  switches  for  controlling  the 
high  and  low-tension  lines  and,  also  for  conirolling 
the  parallel  operation  of  the  generators.  Triple-con- 
ductor cables  lead  the  high-tension  current  from  the 
switchboard  to  three  sets  of  transformers.  Each 
set  is  made  up  of  six  30-kilowatt  single-phase  trans- 
formers connected  in  three  groups  of  two  each. 
Two  of  the  groups  are  connected  in  parallel  and 
the  third  two  are  star-connected,  the  secondary  side 
furnishing  current  at  550  volts. 
Transformer    sets    are    located    at    the    second,    the 
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fifth  and  the  eighth  kilometer  of  the  line.  The  cables 
to  the  transformer  stations  do  not  follow  the  rail- 
way but  take  the  moSt  direct  route  10  the  station, 
the  conductors  up  to  the  second  station  being  5V2 
millimeters  in  diameter,  and  four  millimeters  in 
diameter  to  the  third  station.  Two  feed  wires  eight 
millimeters  in  diameter  lead  from  transformer  sta- 
tions  to   the  lines. 

Trolley  wires  consist  of  two  wires  eight  milli- 
meters in  diameter  and  are  supi>orted  by  a  span  wire 
between  poles  on  either  side  of  the  roadway. 
The  poles  arc  spaced  80  feet  apart.  The  track  rails 
act  as  the  return  conductor  and  are  bonded  with 
Chicago  rail  bonds.  A  telephone  circuit  which  runs 
the  entire  length  of  the  line  is  also  carried  on  the 
pole  line. 

Electric  locomotives  operate  the  line,  weighing 
irt-!  tons  and  equipped  with  two  90-horsepower 
motors  operating  at  800  revolutions  a  minute  and 
taking  current   at   500  volts.      Fig.   4   is   a   diagram 


sively  thnt  it  is  not  only  ihcorc.lically  possible,  but 
also  entirely  practicable,  to  return  current  to  the 
line  from  the  motors  on  the  descending  car. 

Both  closed  and  open  passenger  cars  are  used, 
the  former  having  a  sealing  capacity  for  60  pas- 
sengers; they  arc  divided  into  six  compartments. 
One  end  of  the  car  is  supported  by  the  locomotive, 
the  other  end  resting  on  a  four-wheel  truck,  this 
being  done  in  order  to  distribute  the  load,  =0  that 
a  portion  of  it  is  cnrried  by  the  locomotive.  In  con- 
sequence, the  bearing  between  the  rack  and  pinion 
is  increased  and  a  greater  tractive  effort  obtained. 
The  open  cars  have  a  seating  capacity  for  50  pas- 
sengers each  and  arc  divided  into  five  compartments; 


electrical  energy  to  the  cities  of  Chihuahua  and  Par- 
ral  and  to  various  mining  districts  of  the  state. 
Those  interested  have  organized  the  Conchos  River 
Power  Company  to  carry  out  their  plans.  John  F. 
Kelly,  New  York  city,  is  president  of  the  company. 
Large  storage  reservoirs  will  be  built  for  the  purpose 
of  storing  water  necessary  to  afford  the  waterpowcr 
for  operating  the  generating  plant. 


Tour  of    Society  of    Chemical    Industry. 

The  Society  of  Chemical  Industry  held  its  annual 
meeting  in  New  York,  as  was  stated  in  the  West- 
ern Electrician  of  September  17th.     From  there  the 


FiE.  2.     Plan  of  Power  Plant. 

of  the  car-motor  wiring  and  Fig.  5  shows  the 
construction  of  the  locomotive.  Each  motor  oper- 
ates one  pinion  for  engagement  with  the  rack, 
being  geared  to  the  rack  pinion  by  a  ratio  of  12  to 
one.  The  speed  is  seven  kilometers  an  hour.  The 
maximum  bearing  pressure  of  the  teeth  is  six  tons. 
The  locomotive  is  equipped  with  two  hand  brakes, 
one  operating  on  the  left  side  of  both  pinions  and 
the  other  on  the  right  side  of  both  pinions.  It  is 
also  equipped  with  an  electric  emergency  brake, 
which  operates  when  the  current  is  cut  off  or  when 
the  speed  limit  is  exceeded.  All  of  these  brakes 
may  be  controlled  either  from  the  locomotive  or 
from  the  car.  The  motors  are  of  the  three-phase 
asynchronous  type,  provided  with  collecting  rings 
and  arranged  for  rheostatic  control.  They  can  start 
with  full  load  without  an  excessive  current  consump- 
tion and  also  at  a  load  above  their  normal  rating. 
The  motors  have  six  poles  and  a  periodicity  of  60 
cycles  at  800  revolutions  per  minute. 

Controller  and  measuring  instruments  are  located 
in  the  cab.  The  trolley  pole  carries  two  rolling 
contacts,  this  type  being  chosen  in  order  to  avoid 
interruption  of  the  current  at  swatches  and  cross- 
ings.     On    the    descending    trip    the    motors    act    as 
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they  are  mounted  on  a  single  four-wheel  truck,  and 
are  equipped  with  hand  brakes  and  are  so  arranged 
that  the  electric  brakes  on  the  locomotive  may  be 
controlled  from  these  cars.  It  is  customary  to  place 
these  cars  in  the  front  of  the  train  on  the  ascending 
trip  and  at  the  rear  of  the  train  when  descending, 
thus  rendering  it  unnecessary  to  couple  them.  They 
are,  however,  provided  with  couplings  which  are 
used  when  switching  the  cars  from  one  track  to 
another.     The  rolling  stock  is   lighted  by  means  of 
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generators,  when  their  speed  is  above  synchronism, 
and  return  current  to  the  line,  thus  decreasing  the 
demand  upon  the  power  plant. 

Where  more  than  one  car  is  descending  the  moun- 
tain at  the  same  time,  a  case  might  arise  where  the 
demand  for  current  upon  the  generators  at  the  power 
plant  would  become  so  small  that  their  speed  would 
in  consequence  become  excessive.  For  preventing 
this  condition,  the  generators  are  equipped  with 
automatic  controlling  rheostats,  which  are  thrown 
into  circuit  when  the  speed  exceeds  a  predetermined 
limit,  and  which  absorb  the  excess  current.  In 
addition  to  this  method,  the  motors  on  the  dcscen<l- 
ing  cars  may  be  reversed  and  rheostatically  con- 
trolled from  the  car,  current  being  consumed  and 
the  speed  of  the  car  lessened.  A  recent  test,  using 
the  above  method  of  cdntrol,  was  made  on  this 
road.  A  fully  loaded  car  was  allowed  to  descend 
the  mountain  with  all  brakes  released,  the  motor 
being  reversed  and  rheostatically  controlled,  the  speed 
of  the  car  at  no  time  exceeding  seven  meters  per 
hour.    The  results  of  this  test  have  shown   conclu- 
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incandescent  lamps,  connected  three  in  series,  and 
small  transformers  are  provided  at  the  stations  along 
the  line,  which  reduce  the  tension  of  the  line  cur- 
rent to  a  voltage  suitable  for  lighting  the  station 
by  incandescent  lamps.  The  tests  which  have  been 
made  on  this  installation  have  shown  -it  to  be  thor- 
oughly safe  and  free  from  dangerous  features,  and 
the  results  obtained  from  the  low  cost  of  operation 
have  been  entirely  satisfactory.  The  entire  electrical 
equipment  of  the  pow'er  plant,  the  road  and  rolling 
stock  was  furnished  by  Brown,  Boveri  &  Co.  of 
Baden,   Switzerland. 


Large  Power   Plant  on  the   Conchos 
River. 

After  many  long  delays  the  project  of  establisii- 
ing  a  large  electric  power  plant  on  the  Conchos 
River  in  the  state  of  Chihuahua.  Mexico,  is  in  a  fair 
way  of  being  consummated.  Bernard  J.  Mahony,  an 
attorney  of  Chicago,  has  just  obtained  a  concession 
from  the  Mexican  government  for  the  enterprise.  .V 
concession  for  the  establishment  of  this  plant  uas 
obtained  from  the  state  government  of  Chihuahua 
hy  R.  M.  Burke,  former  United  States  Consul  at 
Chihuahua,  several  years  ago.  Mr.  Mahony  re- 
cently visited  the  City  of  Mexico  on  business  con- 
nected with  the  enterprise.  It  is  stated  that  the 
syndicate  will  expend  not  less  than  $1,000,000  gold 
in  installing  the  power  plant  and  constructing  the 
transmission    linc^.      It   is   proposed    to   transmit    the 
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party  went  to  St.  Louis  to  attend  the  meetings  of 
the  chemical   section  of  the  International    Congress. 

En  route  to  St.  Louis  the  visitors  stopped  at 
Pittsburg  on  September  17th  to  inspect  the  works 
of  the  Nernst  Lamp  Company.  Here  they  were  met 
by  a  reception  committee  composed  of  H.  F.  J. 
Porter,  second  vice-president;  Superintendents  Wil- 
liams, Miller  and  Carleton,  and  Messrs.  Zimmerman 
and  Otto  Foel  of  the  engineering  department,  Gu- 
lentz  of  the  inspection  department  and  Sorber  and 
Haas  of  the  sales  department.  After  an  address  on 
the  late  developments  on  the  Nernst  lamps  by  Mr. 
Zimmerman  the  party  was  conducted  through  the 
works  and  evidenced  great  interest  in  the  mechanical 
engineering  features  of  the  lamp.  Sir  William  Ram- 
say of  London,  England,  show^ed  particular  interest 
in  the  American  development.  A  considerable  por- 
tion of  the  party  were  of  French,  German  and 
Scandinavian  nationalities,  and  seemed  thoroughly  to 
enjoy  the  efforts  that  had  been  made  by  the  man- 
agement for  their  proper  entertainment  and  instruc- 
tion. 

The  delegation  spent  about  a  week  in  St.  Louis 
and  then  started  on  the  return  trip.  The  party,  num- 
bering about  200,  arrived  in  Chicago  September  23d. 
It  consisted  of  no  foreign  members,  the  remainder 
being  members  of  American  branches  of  the  society 
which  joined  the  others  at  different  points  en  route, 
and  also  25  ladies.  Many  distinguished  chemists 
and  manufacturers  were  among  those  who  filled  the 
parlors  of  the  Auditorium  Annex,  among  them  being 
Sir  William  Ramsav.  Dr.  Ludwig  Monde,  the  Right 
Hon.  Lord  Allerto'n.  Sir  W.  H.  Bailey.  Prof.  J. 
Dewar,  Sir  David  Gamble,  Sir  James  Kitson,  Sir 
Henry  Roscoe,  Ernest  Soh-ay,  W.  M.  Sowerby  and 
F.  Spence.  A  large  local  committee  superintended 
the  entertainment  of  the  visitors  during  their  stay 
in  Chicago,  which  was  from  the  23d  to  the  25th,  in- 
clusive. 

On  Friday  forenoon  the  members  assembled  at 
■  headquarters  and  parties  left  for  various  points  of 
interest  aliout  the  city,  including  the  Board  of  Trade 
and  larger  banking  establishments.  At  a  little  after 
noon  all  left  by  train  for  the  Union  Stock  Yards, 
wliere  luncheon  was  served  by  the  courtesy  of  Swift 
&  Co.  After  inspecting  the  various  packing  plants 
the  party  returned  to  the  hotel,  where  a  banquet  was 
given   in  the  evening. 

Saturday's  sightseeing  including  a  trip  down  the 
Drainage  Canal  and  inspections  of  the  Fisk  Street 
station  of  the  Connnonwealth  Electric  Company  and 
the  plant  of  the  International  Harvester  Company. 
'i"he  ladies  on  this  day  assembled,  and,  in  company 
with  members  of  the  ladies'  reception  committee,  vis- 
ited Hull  House,  where  luncheon  was  served.  Park 
drives  were  also  a  feature  of  the  day.  In  the  evening 
all  listened  to  a  concert  in  the  Auditorium  Theater 
by  Sousa's  Band. 

On  Sunday  Rev.  Dr.  Gunsaulus  spoke  in  the  Audi- 
torium Theater;  after  the  services  the  members  spent 
the   time   resting  or   driving. 

Detroit  was  the  next  city  visited  after  Chicago. 
tlie  par-ty  returning  to  New  York  via  Niagara  Falls. 


A  fund  is  being  raised  at  Baxter  Springs.  Kan., 
for  the  purpose  of  buying  a  right-of-w'ay  for  the 
electric  railway  from  Galena.  Kan.,  to  Baxter  Springs. 
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Conclusion  of  "Circular  Tour"  of  Visit- 
ing Electrical  Engineers. 

On  Sunday  evening,  September  iStli,  the  party 
of  foreign  electrical  engineers,  escorted  by  the  Ameri- 
can Institute  of  Electrical  Engineers  on  the  "circular 
tour"  in  the  United  States  and  Canada,  reached  Pitts- 
burg on  its  return  from  the  International  Electrical 
Congress  at  St.  Louis  in  order  that  they  might  spend 
the  following  day  in  ^-iewing  the  various  features  of 
the  Iron  Cit^-.  Among  those  composing  the  local  re- 
ception committee  were  Charles  F.  Scott,  chairman  ; 
F.  H.  Taylor,  L.  A.  Osborne,  E.  E,  Keller,  H.  F.  J. 
Porter,  P.  M.  Lincoln,  B.  G.  Lamme,  P.  A.  Lange, 
S.  P.  Grace,  H.  W.  Fisher,  S.  S.  Wales  and  J.  W. 
Marsh.  So  much  of  interest  to  men  of  the  electrical 
profession  is  to  be  found  in  Pittsburg  that  the  local 
committee  used  its  best  endeavors  to  plan  ways  and 
means  whereby  these  notable  men  could  see  in  one 
day  what  would  ordinarily  require  a  week's  lime. 
.\ccordingh^  a  progranmie  was  arranged  whereby  the 
visiting  delegates  were  divided  into  six  groups,  and 
under  the  guidance  of  members  of  the  local  branch 
of  the  Institute  they  were  taken  on  chartered  trolley 
cars  to  the  various  industrial  establishments.  By 
means  of  this  grouping  the  visitors  were  given  the 
best  opportunity  of  inspecting  the  various  plants  and 
their  products.  Among  the  important  works  which 
were  visited  may  be  mentioned  the  following:  At  East 
Pittsburg,  the  works  of  the  Westinghouse  Machine 
Company  and  the  Westinghouse  Electric  and  Manu- 
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Company,  which  took  them  through  the  industrial 
section  of  Pittsburg  to  the  works  of  the  Westing- 
house companies  at  East  Pittsburg.  The  following- 
named  ladies  accompanied  the  delegation :  Mrs.  As- 
coli.  Miss  Hammond,  Miss  A.  M.  Perry,  Miss 
Slower,  Miss  J.  D.  Cormack,  Mrs.  M'ullin,  Mrs.  John 
VV.  Lieb,  Mrs.  Philip  Torchio,  Mrs.  H.  W.  Leonard, 
Mrs.  Calvin  W.  Rice,  Mrs.  John  T.  Conolly,  Mrs. 
W.  G.  T.  Pope,  Mrs.  D.  Bates,  Mrs.  Thomas  Hes- 
kcth,  Mrs.  R.  L.  Erskine,  Mrs.  S.  S.  Wheeler,  Mrs. 
F.  J.  Sprague  and  Mrs.  R.  F.  Willis.  Those  who 
chanced  to  be  at  the  steel  plants  at  the  time  for 
luncheon  were  entertained  in  the  dining-rooms  at 
those  works,  while  those  who  were  at  the  Westing- 
house plants  took  their  luncheons  with  the  officials 
in  charge  of  the  dififerent  concerns.  Mr.  T.  G. 
V\'agner  of  the  Carnegie  Steel  Company  acted  as 
special  escort  through  the  W'Orks  at  Homestead,  Du- 
quesne  and  Bessemer  on  behalf  of  President  A.  C. 
Dinkey,  who  was  absent  from  the  city. 

The  rendezvous  for  all  the  groups  was  the  works 
of  the  Westinghouse  Electric  and  Manufacturing 
Company  at  East  Pittsburg.  Here  a  section  of  one  of 
the  largest  aisles  in  the  new  east  machine  shop  had 
been  cleared  for  the  occasion  and  served  admirably 
as  a  reception  room  and  banquet  hall.  A  huge  table 
arranged  in  the  form  of  the  figure  8,  with  covers 
laid  for  400,  greeted  the  visitors  as  they  collected 
in  this  section  of  the  electrical  works  after  their 
iby  of  sightseeing.     The  banquet  hall  .was  decorated 
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facturing  Company ;  at  Wilmerding,  the  works  of  the 
Westinghouse  -\ir  Brake  Company;  at  Swissvale,  the 
works  of  the  Union  Switch  and  Signal  Company ;  in 
Pittsburg,  the  works  of  the  Nernst  Lamp  Company 
and  the  R.  D.  Nuttall  Company ;  at  Bessemer,  ihe 
Edgar  Thomson  Steel  Works :  at  Homestead,  the 
Carnegie  Steel  Works. 

At  the  Nernst  Lamp  Company's  works  the  visitors 
were  first  ushered  into  the  business  offices  of  the 
company,  which  had  been  arranged  into  a  temporary 
display  room  for  the  various  mineral  exhibits  such 
as  the  company  has  in  the  Mining  Building  at  St. 
Louis.  After  registration  the  guests  were  taken 
into  the  exhibition  rooms  of  the  company,  where 
expert  engineers  explained  the  recent  interesting 
developments  which  have  been  made  on  the  lamp,  and 
the  comparative  practical  value  of  the  illuminant  was 
also  explained.  The  party  was  then  conducted 
through  the  factory,  where  it  inspected  the  various 
departments.  Among  the  notable  men  present  were 
Dr.  Schuyler  S.  Wheeler  and  Gano  S.  Dunn  of  Am- 
pere, X.  J.,  and  George  Wilkinson,  C.  C.  Hawkins, 
F.  M.  Long,  D.  K.  Morris,  Robert  B.  Perring  and 
A.  P.  Pyne  of  England  and  others.  All  the  visiting 
members .  spoke  very  highly  of  their  appreciation  of 
the  efforts  of  the  Nernst  Lamp  Company  to  entertain 
them  during  their  brief  visit  to  the  works. 

The  ladies  accompanying  the  party  were  met  in 
the  morning  by  a  reception  committee  consisting  of 
Mrs.  F.  H.  Taylor,  Mrs.  Charles  F.  Scott,  Mrs.  L.  A. 
Osborne,  Mrs.  J.  C.  Schreuder,  M'rs.  James  Todd, 
Mrs.  Lincoln.  Mrs.  George  C.  Smith  and  Mrs. 
Capean.  Following  this  reception  a  drive  was  taken 
through  the  boulevards  and  parks  in  the  city,  after 
which  the  party  returned  to  the  Hotel  Schenley  for 
luncheon.  During  the  afternoon  the  ladies  were 
escorted   to   special   cars   by   the   Pittsburg  Railways 


in  the  colors  of  the  various  nations  represented. 
Bremer  lamps,  which  are  manufactured  by  the 
Westinghouse  Electric  and  Manufacturing  Company, 
were  used  in  illuminating  the  hall,  while  Cooper 
Hewitt  lamps  were  provided  in  order  that  photo- 
graphs might  be  taken  of  the  guests  seated  at  the 
Ijanquet  table.  It  is  interesting  to  note  that  but  15 
seconds  were  required  to  expose  the  photograph 
from  which  the  illustration  shown  herewith  was 
made.  Masses  of  potted  plants  and  palms  bright- 
ened the  main  room,  and  up  in  a  lofty  gallery  was 
stationed  an  orchestra,  which  added  much  to  the 
entertainment,  rendering  national  airs  of  our  own 
and  other  countries. 

At  nine  o'clock  Mr.  George  Westinghouse,  the 
head  of  the  many  great  concerns  bearing  his  name, 
arose  and  briefly  expressed  his  great  pleasure,  as 
well  as  that  of  his  many  lieutenants  surrounding  him, 
in  having  this  opportunity  of  meeting  and  greeting 
the  electrical  engineers  of  our  own  and  foreign  lands. 
President  R.  Kaye  Gray  of  the  British  Institution 
of  Electrical  Engineers  responded  and  spoke  in 
Ijehalf  of  his  associates  and  warmly  eulogized  the 
host  of  the  evening.  Following  him  Prof.  Moise 
.Ascoli  of  Rome  spoke  for  the  Italian  Society,  w'hile 
Mr.  B.  J.  Arnold  of  Chicago  spoke  fitting  words  in 
behalf  of  the  American  Institute  of  our  own  country. 
Mr.  Arnold  referred  in  particular  to  two  prominent 
features  in  the  work  of  Mr.  Westinghouse — first,  the 
pioneer  work  which  he  had  done  in  the  commercial 
introduction  of  alternating  current  into  America,  and 
second,  the  prominence  which  he  had  given  to  the 
development  of  young  men,  particularly  young  engi- 
neers, in  connection  with  his  various  companies. 
These  words  of  fellowship  were  followed  by  the 
singing  of  well-known  songs,  after  which  the  guests 
moved  out  of  the  large  hall  toward  the  railroad  sta- 


263 

tion  near  liy,  where  awaiting  them  was  the  special 
train  on  which  they  were  to  travel  to  Washington 
D.  C.  *=      ' 

In  Washington  the  party  was  met  on  Tuesday 
morning  by  Philander  Betts  of  the  local  reception 
committee.  Breakfast  at  the  New  Willard  was  the 
first  Item  on  the  programme;  then  the  party  went  in 
special  cars  to  the  Bureau  of  Standards,  where  a 
half  hour  was  spent  in  inspecting  the  new  buildings 
and  equipment.  It  was  intended  to  hold  the  dedica- 
tory ceremony  at  this  time,  but  the  buildings  were 
not  ready.  An  inspection  of  the  Capitol  and  Library 
of  Congress  was  the  next  event.  Superintendent 
Green  personally  conducted  the  party  through  the 
Library,  after  which  there  was  an  informal  luncheon 
in  the  Library  cafe.  In  the  afternoon  the  party  was 
divided  into  groups,  according  to  the  trips  they 
desired  to  take.  Some  went  to  M'ount  Vernon,  others 
visited  the  navy  yard,  still  others  went  to  the  Wash- 
ington Monument  and  other  places  of  interest  in  that 
neighborhood,  but  there  was  a  far  greater  number 
in  the  group  which  went  to  the  White  House,  Treas- 
ury, Corcoran  Art  Gallery,  and  the  State,  War  and 
Navy  Building.  The  engineers"  took  dinner  at  the 
New  Willard  in  the  evening  and  left  on  their  special 
train  at  eight  o'clock  for  Philadelphia,  escorted  by 
J.  B.  McCall,  W.  H.  Johnson  and  H.  F.  Sanville  of 
the  Quaker  City  committee. 

Philadelphia  was  reached  at  a  late  hour  and  nearly 
all  of  Wednesday  was  devoted  to  that  city.  Plants 
of  the  Philadelphia  Rapid  Transit  Company  and 
Philadelphia  Electric  Company,  the  Baldwin  loco- 
motive works,  the  mint  and  places  of  historic  inter- 
est were  visited.  There  was  an  elaborate  luncheon 
at  the  Bellevue-Stratford  at  i  -.30  p.  m.,  preceded  by 
an  informal  reception.  Mayor  Weaver  sat  at  the 
head  table,  with  Thomas  Dolan,  Bion  J.  Arnold  of 
Chicago,  president  of  the  American  Institute  of 
Electrical  Engineers;  John  W.  Lieb  of  New  York, 
who  has  been  elected  to  succeed  Mr.  Arnold;  John 
M.  Mack,  Colonel  A.  Louden  Snowden,  Presidents 
Gray  and  Ascoli,  William  F.  Harrity,  John  B.  Par- 
sons, president  of  the  Philadelphia  Rapid  Transit 
Company,  and  Randal  Morgan.  Mayor  Weaver  made 
a  brief  speech  of  welcome  to  the  delegates.  Presi- 
dent Arnold  expressed  the  thanks  of  the  delegates 
for  the  hospitality  of  Philadelphia  and  of  the  local 
committee  of  the  Institute. 

After  visiting  Washington  and  Philadelphia  most 
of  the  party,  together  with  a  number  of  American 
electricians,  accepted  the  invitation  of  Mr.  Thomas 
Alva  Edison  to  visit  the  laboratories  at  West  Orange, 
N.  J.,  where,  on  Thursday  morning,  September  22d, 
the  inventor  was  assisted  in  the  reception  by  Mrs. 
John  R.  Schemerhorn,  Mrs.  Walter  S.  Mallory  and 
his  niece,  Miss  Edith  Edison. 

Returning  to  New  York  on  the  afternoon  of 
Thursday,  the  English  party  gave  a  dinner  at  the 
Waldorf-Astoria  to  the  members  of  the  New  York 
reception  committee  of  the  American  Institute  and  a 
number  of  friends  that  had  been  made  during  the 
visitors'  trip.  The  dinner  was  highly  enjoyable  and 
free  from  formality,  but  occasion  was  taken  during 
the  e\'ening  by  the  Britishers  to  make  ;i  graceful 
acknowledgment  of  the  many  courtesies  that  had 
been  extended  to  them  throughout  their  tour.  Mr. 
Robert  Kaye  Graj',  president  of  the  British  Institu- 
tion of  Electrical  Engineers,  was  the  chairman  of 
the  dinner.  In  an  appropriate  speech  he  presented 
to  Mr.  R.  W.  Pope,  secretary  of  the  American  Insti- 
tute, a  solid  silver  casket,  beautifully  engraved  with 
floral  designs,  and  bearing  the  inscription;  "R.  W. 
Pope,  from  his  friends  of  the  British  Institution  of 
Electrical  Engineers,  New  York,  September,  1904." 
A  silver  tea  service  was  also  presented  to  Mrs. 
Mullin,  wife  of  Mr.  E.  H.  M'ullin,  of  the  General 
Electric  Company,  who,  with  her  husband,  accom- 
panied the  party  all  through  their  wanderings,  and 
who  was  especially  active  in  looking  after  the  lady 
members  of  the  English  party.  Mrs.  Mullin  was 
loudly  cheered  on  receiving  the  parting  souvenir, 
and  responded  in  a  little  speech.  A  gold  cigarette 
case  was  also  presented  to  Mr.  T.  C.  Martin  of 
New  York. 

While  the  above  dinner  was  proceeding,  the  vis- 
iting members  of  the  Associazione  Elettrotecnica 
Italiana  were  holding  a  similar  dinner  at  the  Cafe 
Martin,  in  honor  of  Mr.  J.  W.  Lieb,  Jr.,  of  New 
\  ork,  chairman  of  the  general  reception  committee. 
Mr.  Lieb  was  the  recipient  of  a  handsome  silver 
bowl  from  the  Italian  visitors.  He  spent  some  years 
in  Italy,  speaks  Italian  fluently,  and  was  the  guide, 
philosopher  and  friend  of  the  Italians,  who  showed 
their  gratitude  in  this  manner. 

On  Friday  afternoon  the  party  was  finally  broken 
up  by  the  sailing  away  of  about  40  of  the  visitors 
for  Liverpool,  on  board  the  White  Star  liner  .Arabic. 
i\lany  of  the  party,  ho\^•e^•er,  remained  in  .Vmerica 
for  a  few  days  longer  to  make'  private  visits. 
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Trimming   Arc    Lamps   by    Automobile. 

The  accompnnying  picture,  reproduced  by  the 
courtesy  of  the  New  York  Edison  Company,  illus- 
trates a  new  method  of  lamp  cleaning  introduced  a 
few  days  ago  for  the  purpose  of  trinuning  the  arc 
lamps  on  the  Williamsburg  Bridge,  New  Vurk  city. 
The  ladder,  which  is  of  the  ordinary  extension  type, 
is  so  modiiicd  at  its  lower  extremities  as  to  fit  into 
the  stake  sockets  of  an  ordinary  electric  truck.  The 
truck  in  this  case  is  rated  at  two  and  a  half  tons' 
capacity  and  is  driven  by  two  General  Electric  motors 
from  a  44-cell.   15-plate  storage  battery,  supplied  by 
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the  Electric  Storage  Battery  Company  of  Philadel- 
phia, and  capable  of  running  25  miles  without  re- 
charging. 

The  platform,  when  extended  to  its  full  height,  is 
ig  feet  above  the  roadway,  and  it  collapses  to  14 
feet.  By  means  of  this  conveyance  all  the  lamps  on 
the  bridge,  which  number  128,  can  be  attended  to  in 
half  a  day,  which  means  a  saving  of  50  per  cent,  in 
time  and  labor. 


Marconi  Again  in  This  Country. 

William  Marconi  arrived  in  this  country  re- 
cently tt.>  make  impurtant  clianges  in  the  space-tele- 
graph station  at  Cape  Breton,  and  when  these  are 
completed,  which  will  be  about  the  middle  of  Octo- 
ber, he  expects  Ui  return  to  England  and  make  simi- 
lar changes  in  the  Poldhu  station.  He  will  return 
again  to  America  in  December,  and  with  both  sta- 
tions in  electric  accord  he  believes  he  will  then 
demonstrate  that  the  distance  of  3,500  miles  is  no 
bar  to  a  successful  operation  of  his  instruments. 
**Tiiough  thus  far  the  experiments  have  been  imper- 
fect, they  have  mainly  failed  because  of  lack  of 
power,"  said  Mr.  Marconi.  "I  purpose  to  increase 
that  of  the  Cape  Breton  station,  and  I  have  new 
appliances  for  a  more  perfect  radiation  for  the  elec- 
tric waves.  I  believe  that  I  can  overcome  the  long 
distance  with  more  power.  The  Cunard  steamships 
now  get  their  i)ullctins  readily  and  accurately  when 
1,500  miles  from  shore.  With  sufficient  power  the 
remaining  distance  across  the  sea  can  be  overcome, 
I  believe.  Recent  experiments  in  Italy  developed 
curiou'i  piienomena  which  distance  only  cannot  ex- 
plain." 


Thawing  Ice   on   a   Third    Rail   by   Elec- 
tricity. 

Results  of  experiments  conducted  by  William 
Grunow,  Jr..  W.  T.  Oviatt  and  R.  B.  Davis  of  the 
Connecticut  Railway  and  Lighting  Company  at 
Bridgeport  last  winter  to  determine  the  amount  of 
current  required  to  heat  a  thircj  rail  for  the  removal 
of  sleet  have  been  pul)lishcd  and  show  that  with  the 
air  at  1$"  F.,  the  nMnpcrature  of  the  rail  was  raised 
iQ  degrees  in  15  minutes;  and  with  the  air 
21*  F,  the  temperature  of  the  rail  was  raised 
ly  degrees  in  12  minutes.  The  energy  con- 
sumption during  these  15  minutes  was  equiva- 
lent to  90  kilowatts  if  the  heating  liad  been 
applied  to  a  one-mile  length  of  the  same  sec- 
tion of  rail.  A  70-poun(I  T-rail  30  feet  long  was 
used  and  was  healed  li>  means  of  a  steel  wire  car- 
ried under  the  head  of  the  rail  and  insulated  from  it 
by  porcelain  bushings.  Wood  protections  were  em- 
ployed to  shield  the  rail  from  wind  and  to  maintain 
its  temperature. 


The  annual  convention  of  the  Independent  Tele- 
phone Association  of  the  United  States — the  eighth 
in  the  historj'  of  the  organization — was  held  in  the 
Inside  Inn,  World's  Fair  grounds,  St.  Louis,  on  Sep- 
tember 21st.  22d  and  23d.  The  convention  was  called 
to  order  by  President  Hugh  Dougherty,  who  imme- 
diately introduced  Prof.  W.  E.  Goldsborough,  chief 
of  the  Department  of  Electricit}^  who  represented 
President  Francis.  Among  other  things  Professor 
Goldsborough  said:  This  week  we  welcome  you,  and 
for  your  instruction  and  entertainment  we  have  many 
interesting  telephone  features  on  exhibition  in  the 
electrical  building.  The  telephone  has  been  pre- 
eminently a  valuable  assistant  in  the  work  of  building 
and  operating  the  World's  Fair.  We  have  had  sta- 
tions and  instruments  all  over  the  grounds  ever  since 
the  Fair  opened  and  have  thereby  kept  in  the  closest 
touch  with  every  part  of  the  vast  Exposition  grounds. 
Without  the  advantage  of  the  telephone  it  would  have 
been  difficult  to  have  built  or  to  have  managed  this 
great  exposition.  It  would  have  been  well-nigh 
impossible,  in  fact. 

Professor  Goldsborough  was  followed  by  the  presi- 
dent, who  delivered  his  annual  address,  an  abstract 
of  which  follows : 

President  Dougherty's  Address.  , 

The  operator  must  concede  a  reasonable  profit  to 
the  manufacturer,  and  the  user  of  the  telephone  must 
do  likewise  to  the  operator,  and  the  manufacturer 
must  be  fair  to  the  patrons,  through  his  treatment  of 
the  operator,  by  giving  apparatus  of  the  best  class 
at  reasonable  prices.  So  each  owes  a  duty  to  the 
other,  and  seltishness  should  not  be  the  dominating 
spirit  in  our  deliberations,  or  after  them,  in  the 
practical   operation  of  our  business. 

Many  have  been  the  victories  of  the  Independent 
telephone  user  since  the  first  convention,  eight  years 
ago.  While  my  heart  is  filled  with  joy  over  these 
successes,  in  our  litigation  with  the  Bell  Telephone 
Company  on  account  of  the  Berliner  patents  and 
other  inventions  and  the  very  pleasant  associations 
with  the  advisory  board,  and  especially  the  committee 
on  litigation,  composed  of  Judge  J.  M.  Thomas.  Hon. 
S.  P.  Shcerin,  Hon.  H.  D.  Critchfield.  Hon.  E.  B. 
Fisher  and  myself,  yet  my  heart  is  sad  to  know  of 
the  serious  illness  of  my  predecessor,  as  president  of 
this  association,  and  who  was  one  of  the  committee. 
He  was  never  idle  when  the  interests  of  Inde- 
pendent telephony  were  in  danger,  cheerfully  giving 
up  his  time,  his  money,  and  even  pledging  his  credit 
to  a  large  degree,  that  the  Independent  users  of  tele- 
phones might  be  protected  against  the  Bell  telphone's 
elTorts  to  destroy  their  rights  in  the  United  Stales 
court.  No  more  faithful  servant  of  you  people  ever 
lived,  always  untiring,  ever  wise,  and  therefore  suc- 
cessful in  every  effort  he  made  in  protecting  your 
rights. 

After  years  of  experience,  the  Independent  tele- 
phone people  of  this  country,  like  all  other  bene- 
factors, will  lose  their  hold  on  the  minds  and  affec- 
tions of  the  people  when  they  become  a  mere  busi- 
ness proposition,  and  must  meet  the  public  expecting 
to  be  treated  the  same  as  all  other  conipetitors  for 
business.  Ho\vever.  there  should  continue  to  be  a 
fealty  between  Independent  operators  that  should  hold 
them  together  and  cause  each  to  have  the  sympathy 
and  aid  of  the  other.  This  does  not,  however,  al- 
ways  prevail,   even  at  this   early   stage. 

In  some  instances,  it  has  been  observed  that  one 
Independent  company  would  try  to  drag  down  an- 
other Independent  company,  out  of  jealousy,  by  criti- 
cisms to  tlie  public  and  praise  to  the  assessor;  the 
one  to  take  away  business,  the  other  to  increase  the 
expense  account.  This  has  been  noticeable  in  my 
own  state,  and  I  understand  that  it  prevails  to  some 
degree  in  other  states. 

We  have  reached  a  point,  as  Independent  telephone 
operators,  where  a  better  understanding  must  exist 
between  the  operators.  We  must  become  more  of  one 
mind,  and,  therefore,  we  must  become  as  one  insti- 
tution. Our  apparatus  and  construction  should  be 
better  balanced,  and  we  must  take  better  care  of  the 
public. 

Professor  Kexsey  on  Telephone  Engineering. 

The  presidential  address  was  followed  by  a  paper 
by  Prof.  J.  C.  Kelsey  of  Lafayette,  Ind,,  on  "What 
'J'elephone  Engineering  Needs."  This  paper  was  a 
short  one,  and  showed  how  the  breaking  of  the 
monopoly  had  fostered  telephone  engineering. 

HoGE  ON  the  Value  of  Organization. 

Mr.  James  B.  Iloge  of  the  United  Slates  Tele- 
phone Company  of  Cleveland,  Ohio,  read  a  paper 
on  the  value  of  organization,  which  was  discussed 
by  C.  J.  Simmons  of  the  Atlanta  Telephone  and 
Telegraph  Company  of  Atlanta,  Ga.,  Thomas  Finu- 
cane  of  the  Rochester  Telephone  Company  of  Roch- 
ester, N.  Y.,  Col.  H.  C.  Young,  Columbia,  Pa.,  Sen- 
ator C.  W.  Kline,  ITazelton.  Pa.,  and  E.  B.  Fisher,  of 
the  Citizens'  Telephone  Company,  Grand  Rapids, 
Mich. 
An  abstract  of  Mr.  Hoge's  paper  follows : 
During  the  last  10  years  the  Independents  have  In- 
stalled more  than  2,500,000  telephones  connected 
with  their  various  systems  throughout  the  United 
States.  During  the  same  time  their  competitors  had 
many  times  doubled  the  number  they  had  when  '.he 
Independents  were  allowed  to  enter  the  field,  so  we 


find  the  telephone  growth  today  is  greater  than  that 
of  any  of  the  other  public-serving  corporations.  The 
result  has  been  that  the  Independent  telephone  com- 
panies have  extended  their  systems  from  county  seat 
to  county  seat,  and  from  center  to  center,  until  today 
they  are  touching  elbows  with  each  ot:her  on  prac- 
tically every  boundary  line.  Until  the  last  three 
years  they  had  but  very  limited  long-distance  service. 
Today  their  long-distance  service  is  equal  in  many 
cases  to  that  of  their  competitor  and  promises  in 
a  very  short  time  to  be  in  every  way  equal  if  not 
superior  to  that  service.  The  Independent  move- 
ment is  made  up  largely  of  the  most  substantial  and 
most  active  business  interests  in  the  country.  The 
leaders  of  the  Independent  movement  have  gone  into 
the  business  from  various  other  vocations,  and  the 
result  has  been  that  they  have  carried  their  former 
ideas  as  to  bookkeeping,  operating  rules  and  regula- 
tions, from  the  banking,  manufacturing,  mercantile, 
transportation,  gas  and  electric-light  business,  into 
the  telephone  business.  It  is  important  and  neces- 
sary to  standardize  rules  and  regulations,  forms  of 
accounting,  advertising  methods,  equipment,  and  vari- 
ous other  essentials.  It  is  no  more  necessary  to 
consolidate  these  local  exchange  properties,  in  order 
to  carry  it  out  successfully,  than  it  would  be  to 
consolidate  all  the  steam  railroads,  or  electric  rail- 
roads in  the  United  States  in  order  to  operate  them 
successfully  on  a  uniform  basis. 

During  the  last  five  or  six  months  I  have  been 
In  correspondence  with  the  various  officers  of  a  num- 
ber of  state  associations,  and  find  that  in  nearly  every 
case  they  agree  that  the  time  is  ripe  for  better  or- 
ganization. What  we  need  today  Is  uniformity  of 
organization.  There  is  no  other  business  parallel  to 
that  of  the  Independent  telephone  companies.  The 
advantage  of  a  strong  organization  would  carry 
weight  with  the  various  legislative  bodies,  national 
and  state,  much  greater  than  where  taken  up  in  a 
haphazard  sort  of  way,  without  proper  organization. 

During  the  last  eight  months  we  have  reorganized 
our  Ohio  association  by  dividing  the  state  into  nine 
districts.  The  state  association  has  a  president  and 
nine  vice-presidents,  secretary,  assistant  secretary  and 
treasurer,  and  an  executive  committee  of  four  mem- 
bers, besides  the  president,  he  being  an  ex-officio 
member.  There  is  one  vice-president  from  each  dis- 
trict, and  this  vice-president  Is  president  of  his  dis- 
trict. Each  district  has  an  executive  committee, 
consisting  of  one  representative  from  each  county 
in  the  district.  Hereafter  our  state-association  meet- 
ing will  be  a  delegate  body.  Each  district  will  elect 
one  delegate  to  the  state  convention  for  each  1,000 
telephones  or  fraction  thereof  they  have  representd 
by  their  district  associations.  A  mile  of  long-dis- 
tance toll  line  is  counted  as  one  telephone.  In  this 
way  district  meetings  will  be  held  quarterly  and  semi- 
annually, so  as  to  bring  people  with  common  interests 
together  frequently  to  discuss  subjects  of  special 
importance  to  the  district. 

We  believe  this  plan  is  feasible  and  practicable  for 
all  the  states  in  the  Union  to  adopt.     We  believe  it 
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feasible  and  practicable  to  carry  it  a  step  farther, 
making  an  organization  of  the  various  slate  organ- 
izations, so  that  the  various  districts  would  elect 
one  delegate  annually  to  a  general  convention,  and 
the  state  associations  at  their  annual  meetings  would 
elect  a  sufficient  number  at  large,  so  as  to  give  the 
state  one  representative  for  each  10.000  telephones 
or  10.000  miles  of  toll  line  they  have  represented  in 
their  state  associations.  In  that  way  the  state  dele- 
gations would  be  able  to  exchange  ideas  and  to  con- 
duct their  business  on  a  uniform  basis.  Statistics 
can  be  accunndated  and  published  that  will  be  of 
special  value  to  the  Independent  companies.  By  work- 
ing the  entire  plan  out  on  a  basis  of  this  kind,  the 
securities  of  the  various  companies  will  be  strengih- 
cned,  the  equipment  of  the  companies  will  be  Im- 
proved upon  from  time  to  time,  the  disposition 
of  two  companies  to  parallel  lines  or  to  compete 
with  each  other  in  any  way  will  be  a  minimum,  and 
Ihe  matter  of  adverse  legislation,   national   or  state, 
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can  be  protected.  This  sort  of  an  organization  would 
be  able  to  get  the  best  results  from  their  various 
business  and  political  leaders. 

Report  on  Organization. 

Mr.  Hoge  moved,  after  the  discussion  (seconded 
by  R  B.  Lee),  that  a  committee  of  seven  be  ap- 
pointed by  the  chair  to  bring  in  a  report  on  organ- 
ization, benefits  and  ways  and  means.  The  motion 
was  carried  and  the  president  appointed  the  following 
committee;  J.  B.  Hoge,  Cleveland,  Ohio  (chair- 
man) :  C.  \V.  Kline.  Hazelton.  Pa.;  H.  Linton  Reber, 
St.  Louis,  JNlo. ;  J.  B.  Earle,  Waco.  Texas;"  E.  B. 
Fisher.  Grand  Rapids.  Mich. ;  Ed.  L.  Barber,  Kan- 
sas City.  Mo.,  and  Cyrus  Ruling,  Columbus,  Ohio. 
On  Tliursday  this  committee  submitted  the  following 
report,  which  was  unanimously  adopted: 

The  undersigned  committee  appointed  to  consider 
and  reiK>rt  the  question  of  the  organization  of  this 
association,  begs  leave  to  report  that  we  believe  the 
National  association  should  be  a  representative  body, 
primarily  selected  by  the  stale  organizations  of  In- 
dependent state  associations,  upon  the  basis  of  the 
number  of  Independent  telephones  owned  and  op- 
erated in  each  state,  and  by  such  other  duly  ac- 
credited delegates,  from  local  companies  and  repre- 
sentation from  stales  ha^'ing  no  state  organization 
and  such  representation  from  the  manufacturers  as 
may  be  deemed  desirable.  We  recommend  that  each 
state  shall  elect  delegates  on  a  basis  of  one  for  each 
10,000  telephones  or  majority  fraction  thereof  and 
for  the  purposes  of  representation  one  mile  of  toll- 


lowing  year:     E.  B.  Fisher,  Max  Reber  and  George 
W.    Beers. 

Samuel  G.  McMeen  of  Chicago,  111.,  then  read  a 
paper  on   "Planning  a   Telephone    System." 

Name   of    Organization    Changed. 

A  member  moved  that  the  name  of  the  association 
be  changed  to  National  Independent  Telephone  As- 
sociation, and  the  motion  was  carried.  The  com- 
mittee on  resolutions. was  ordered  to  prepare  a  plan 
of  reorganizing,  and  to  submit  a  new  or  amended 
constitution   at   the   meeting  on  Friday. 

New  Constitution  Adopted. 

In  the  absence  of  President  Dougherty  and  Sec- 
retary Jones  at  Friday's  session  the  positions  were 
filled,  respectively,  by  Cyrus  Huling  and  Frank  L. 
Beam,  both  of  Columbus,  Ohio. 

The  first  business  before  the  convention  was  the 
reading  and  subsequent  acceptance  of  a  new  con- 
stitution. Among  the  salient  features  of  the  new 
constitution  was  the  provision  for  the  appointment 
by  the  president  of  a  committee  composed  of  five 
members,  which  shall  be  known  as  the  committee  on 
litigation  and  legislation,  which  shall  have  charge 
of  all  legislation  affecting  the  interests  of  the  asso- 
ciation and  inquire  into  all  litigation  that  might 
affect  the  interests  of  the  association  or  its  members. 

Any  state,  district  or  local  organization  represent- 
ing a  majority  in  interest  in  such  district  of  Inde- 
pendent telephone  exchanges  or  telephone  toll  lines 
in  the   United   States,  with  not  less  than  500  units 


one  becoming  a  member  of  or  accepting  an  office 
in  the  association  does  so  with  the  above  understand- 
ing; and  the  executive  committee  shall,  in  case  of 
resignation  of  officers,  appoint  their  successors  until 
the  next  regular  or  special  meeting  of  the  association, 
when  the  vacancies  shall  be  filled. 

The  constitution  may  be  amended  at  any  annual 
meeting  of  the  association  by  an  affirmative  vote  of 
a  majority  of  the  members  present,  or  at  any  special 
meeting  of  which  due  notice  by  mail  shall  have  been 
given  at  least  30  days  previously  to  every  member 
of  the  association,  when  such  notice  shall  specify 
among  other  things  the  sections  of  the  constitution 
proposed  to  be  amended  and  the  amendments  offered 
thereto. 

The  committee  on  resolutions  reported  a  resolu- 
tion of  regret  at  Judge  Thomas*  absence  on  account 
of  illness. 

Election  of  Officers. 

The  convention  proceeded  to  election  of  officers 
and  the  nominating  committee  placed  in  nomination 
the  following-named  gentlemen,  who  were  unani- 
mously elected : 

President.  J.  B.  Hoge,  Cleveland,  Ohio;  first  vice- 
president,  Breckenridge  Jones,  St.  Louis,  Mo. ;  sec- 
ond vice-president,  William  Flinn,  Pittsburg,  Pa.; 
treasurer,  Hugh  Dougherty,  Bluffton,  Ind. ;  secre- 
tary,  A.   L.  Tetu,  Louisville,  Ky. 

Friday's  Entertainment, 

Mr.  Stroud  of  the  Controller  Company  provided 
the   delegates   with   Mr.    Lewis'   private  car,   Mabel, 
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line  circuit  be  considered  equal  to  one  telephone. 
States  not  organized  to  elect  delegates  on  the  above 
basis  by  companies,  and  each  local  company  to  elect 
one  delegate,  who  shall  have  the  privilege  of  the 
floor  and  on  all  questions  cast  the  vote  of  the  num- 
ber of  telephones  owned  and  operated  by  such  local 
company.  Each  manufacturer  of  telephone  supplies 
arid  such  other  persons  as  may  be  accepted  by  the 
advisorj'  board,  on  the  payment  of  prescribed  annual 
lee,  shall  be  entitled  to  one  full  membership. 

We  further  recommend  that  a  per  capita  tax,  not 
to  exceed  one  cent  per  telephone  and  one  cent  per 
mile  of  toll-line  circuit,  be  assessed  on  each  tele- 
phone in  the  Independent  association  for  the  purpose 
of  defraying  the  expenses  of  this  association. 

We  further  recommend  that  a  committee  be  ap- 
pointed by  this  convention  for  the  purpose  of  fully 
working  out  the  details  based  on  this  report  and  for 
the  further  purpose  of  suggesting  amendments  to  the 
present  by-laws  and  constitution  in  the  spirit  of  this 
report. 

Other  Proceedings  of  Thursday. 

The  convention  was  called  to  order  on  Thursday 
by  President  Doughert>-.  By  special  request  of  F. 
S.  Dickson,  president  of  the  Cuyahoga  Telephone 
Company  of  Cleveland,  Ohio,  his  paper  was  ad- 
vanced on  the  programme  and  was  the  first  paper 
read  at  the  day's  session.  Following  Mr.  Dickson, 
Edward  E.  Clement  of  Washington,  D.  C,  read  a 
paper  on  the  patent  situation,  prefacing  it  by  reading 
a  number  of  letters  received  from  various  prominent 
Independents.  Following  this  the  committee  report 
already  given  was  read.  The  president  announced 
the  appointment  of  the  following  nominating  com- 
mittee, to  present  the  names  of  officers  for  the  fol- 


(each  unit  to  consist  of  either  one  operating  tele- 
phone or  one  mile  of  long-distance  toll  line )  and 
having  subscribed  to  the  constitution  shall  be  eligible 
to  membership  in  the  association  upon  an  affirmative 
two-thirds  vote  of  the  members  present  at  ajiy  reg- 
ular or  called  meeting  of  the  association ;  provided, 
however,  that  the  application  may  be  made  in  the 
interim  between  meetings  to  the  executive  committee, 
which  may  pass  upon  such  applications.  It  is  further 
provided  that  the  units  represented  by  any  such 
organization  shall  not  be  represented  by  any  other 
organization  in  which  they  may  have  membership; 
that  after  the  state  organization  is  completed  in  any 
state  (or  territory)  representing  a  majority  of  the 
Independent  telephones  or  toll  lines  in  such  state  (or 
territory),  district  or  local  organizations  in  such 
states  shall  not  be  eligible  for  separate  membership 
m  the  as'iociation,  except  upon  ihe  recommendation 
of  the  state  organization,  or  when  after  direct  appli- 
cation to  the  association  it  is  found  that  the  reason  for 
such  direct  application  is  valid  and  reasonable.  The 
executive  committee  shall  have  the  right  to  create  the 
office  of  assistant  to  the  secretary  or  treasurer  and 
employ  one  or  more  persons  to  fill  these  offices  who 
shall  give  their  entire  time  to  the  interests  of  the 
association.  The  committee  shall  also  appoint  an 
auditing  committee  of  three,  whose  duty  it  shall  be 
to  audit  all  bills  of  the  association  before  payment  is 
made  and  shall  fix  salaries  of  all  officers  and  em- 
ployes, the  salaries  to  cover  actual  time  spent  in 
the  interests  of  the  association. 

Any  member  or  officer  becoming  in  any  way  con- 
nected with  other  telephone  interests  than  those 
identified  with  the  Independent  companies  shall  be 
regarded  by  the  executive  committee  as  having 
tendered  their  resignation  to  the  association.     Any- 


and  after  a  trip  over  the  St.  Louis  Transit  Com- 
pany's tracks  entertained  them  at  luncheon  at 
ihe  Mercantile  Qub,  after  which  the  delegates  re- 
turned to  an  inspection  of  the  Woman's  Magazine 
Building  as  the  guests  of  Mr.  Lewis.  From  this  point 
the  party  returned  to  the  Fair  grounds  and  inspected 
the  exhibit  of  the  Wesco  Supply  Company  of  St. 
Louis.  A  visit  to  the  Philippine  exhibit  was  made 
at  the  invitation  of  the  Wesco  company,  where  Dr. 
Hunt,  in  charge  of  the  Igorrotes,  had  previously 
provided  several  unique  features  in  the  way  of  sav- 
age dances  for  the  benefit  of  the  delegates 

The  several  exhibitors  in  Electricity  Building  hav- 
ing issued  invitations  to  the  convention  members. 
Friday  evening  was  devoted  to  an  inspection  of 
apparatus  on  display.  The  Kellogg  company  at  its 
exhibit  distributed  a  handsome  combination  purse  of 
leather  to  each  member  of  the  convention.  It  is 
assumed  that  several  of  the  delegates  w-ill  have  the 
purse,  at  least,  as  a  souvenir  when  they  arrive  at  their 
several  homes.  Those  who  forgot  the  combination 
from  various  causes  may  also  find  what  was  origi- 
nally placed  therein. 

Taken  altogether  the  convention  was  largely  at- 
tended and  more  real  enthusiasm  was  displayed  than 
at  any  recent  gathering  of  the  association. 


Convention  Notes. 

protector" 


did    good 


George    Conover's    "hot-air 
service  as  an  advertisement. 

President  Frederic  Greer  of  the  Harvard  Electric 
Company  of  Chicago  mingled  with  the  boys. 

Western  Manager  Frank  Donohoe  of  the  American 
Electrical    Works    appeared    on    Wednesday.      M'r. 

[Coutiimcd  on  page  270.] 
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Dk.  Finsen's  death  will  be  sincerely  regretted  in 
all  countries  ^vhcTe  unselfish  work  for  the  good  of 
mankind  is  prized.  Plis  researches  into  the  thera- 
peutic value  of  light  in  the  treatment  of  skin  diseases 
have  resulted  in  a  distinct  alleviation  of  the  ills  of 
humanity.  The  light  of  the  electric  arc  is  tised,  and 
there  seems  not  to  be  the  slightest  question  that  in 
this  class  of  disease,  and  particularly  in  lupus,  the 
results  are  highly  beneficial.  Dr.  Finsen  went  for- 
ward with  his  work  while  himself  afflicted  with  an 
incurable  malady.  He  gave  his  discovery  freely  to 
his  fellow  men.  He  reached  the  end  of  his  earthly, 
career  while  still  a  young  man.  But  his  memory 
will  be  treasured  by  all  who  admire  true  greatness 
and  nobility  of  character. 


Cheerfulness  and  confidence  in  relation  to  the 
business  outlook  are  shown  by  the  interviews  with 
electrical  men  printed  in  this  issue.  There  is  not 
such  a  great  swing  and  boom  to  business  as  has  been 
witnessed  in  a  few  preceding  years,  but  the  sub- 
sidence was  not  unexpected  and  was  rather  a  gradual 
settling  to  a  lower  level  of  steady  volume  than  a 
slump.  The  present  political  campaign  has  some  ef- 
fect in  retarding  industrial  extensions,  but  not  so 
much  as  in  previous  presidential  years,  for  in  truth 
the  political  maneuvering  so  far  has  not  aroused  great 
excitement  in  anybody.  Business  has  improved  no- 
ticeably within  the  last  three  or  four  weeks 
over  the  conditions  of  the  summer  months, 
and  in  the  electrical  trade  may  be  described  as 
"steady."  with  good  prospects.  As  is  said  by  Mr. 
Seymour  Bell,  British  commercial  agent  in  the  United 
States,  "The  general  business  of  the  United  States 
is  absolutely  sound."  The  comments  on  the  situa- 
tion printed  on  the  opposite  page  will  be  found  to 
be  encouraging  and  interesting. 


Among  a  multiplicity  of  other  conventions,  elec- 
trical men  in  this  state  should  not  forget  the  annual 
meeting  of  the  Illinois  State  Electric  Association, 
which  will  be  held  at  Decatur  on  October  5th  and 
6th.  The  programme  of  arrangements,  which  is  at- 
tractive, was  given  in  the  Western  Electrician  last 
week.  Members  of  state  associations  have  an  oppor- 
tunity at  the  conventions  to  get  together  for  heart- 
to-heart  talks  in  a  manner  not  practicable  at  the 
meetings  of  the  national  organizations.  They  all  work 
under  the  same  laws  and  have,  in  general,  the  same 
problems  to  face.  Consequently  their  meetings  have 
a  peculiar  value  and  should  not  be  neglected.  Colo- 
rado has  just  held  a  good  electrical  convention; 
Iowa  had  one  in  the  spring  of  exceptional  value; 
Ohio  central-station  inen  met  in  August,  but  their 
meeting,  so  far  as  attendance  of  plant  managers  is 
concerned,  was  not  up  to  their  previous  record.  Illi- 
nois electrical  men  owe  it  to  themselves  to  make 
their  association  of  constantly  increasing  usefulness. 


One  of  the  more  interesting  papers  read  at  the 
International  Electrical  Congress  was  that  of  Dr. 
A.  E.  Kennelly  and  Mr.  S.  E.  Whiting  on  "The  Pres- 
ent Status  of  the  Edison  Storage  Battery,"  which  is 
presented  in  abstract  in  this  issue.  Dr.  Kennelly, 
one  of  the  authors,  is  particularly  well  qualified  to 
discuss  the  Edison  accumulator,  for  he  was  intimately 
associated  with  Mr.  Edison  for  many  years  and 
wrote  the  first  account  of  the  battery  for  the  Ameri- 
can Institute  of  Electrical  Engineers  several  years 
ago.  Readers  of  the  Western  Electrician  will  re- 
member that  this  initial  paper  was  deemed  of  such 
importance  at  the  time  that  it  was  telegraphed  entire 
from  New  York,  where  it  was  delivered,  to  the 
Western    Electrician. 

In  the  present  paper  the  authors  give  a  description 
of  the  cell,  which,  as  is  now  quite  well  known,  has 
steel  grids,  with  oxide  of  nickel  as  the  active  mate- 
rial of  the  positive  plate  and  iron  as  the  active  ma- 
terial of  the  negative  plate.  It  is  of  the  oxygen-lift 
lype;  that  is,  the  oxygen  is  driven  electrolytically 
from  the  negative  to  the  positive  plale  in  charging. 
The  chemical   action   in  the  cell   has  not  been  com- 


pletely investigated  as  yet.  The  authors  give  an  in- 
teresting working  theory,  however,  to  which  the 
reader  is  referred.  The  mean  electromotive  force 
of  discharge  is  1.3  volts.  With  100  per  cent,  ampere- 
hour  efficiency  the  watt-hour  efficiency  is  65  per  cent. 
In  practical  service  the  great  durability  of  the  cell 
is  marked.  No  electrical  depreciation  is  discernible 
in  three  years*  experience.  The  cells  stand  careless 
treatment  remarkably  well.  The  authors  conclude 
that  the  battery  is  especially  adapted  for  use  on  auto- 
mobiles, by  reason  of  its  large  output  at  heavy  dis- 
charge rates,  its  low  depreciation  in  capacity  and  its 
durability. 


It  is  rather  surprising  to  find  a  newspaper  of  the 
prominence  of  the  Chicago  Daily  Tribune  using  the 
term  "electrical  engineer"  when  it  means  "motorman" 
or  "electrical  cngineman"  or  '"electrical  engine-driver" 
— in  other  words,  one  who  operates  the  motors  of  an 
electric  car  or  a  train  of  electric  cars.  The  expression 
occurs  in  an  editorial  headed  "Electricity  versus 
Steam,"  and  the  following  sentences  show  the  sense 
in  which  it  is  employed: 

Warren  S.  Stone,  chief  of  the  Brotherhood  of  Lo- 
comotive Engineers,  naturally  is  interested  in  the  pos- 
sible substitution  of  electricity  for  steam  in  long- 
distance railroading.  One  cannot  tell  in  advance 
whether  the  status  of  the  electrical  engineer  would 
be  the  same  as  that  of  the  steam  engineer.  It  is 
evident  that  the  man  who  is  in  charge  of  a  fast, 
heavy  electric  train  must  be  as  well  equipped  in  some 
respects  as  the  locomotive  engineer. 

Now  the  term  "electrical  engineer"  has  a  specific 
meaning  as  applied  to  the  man  who  practices  the 
profession  of  engineering  in  its  electrical  branches. 
It  is  nowadays  as  well  fixed  as  "military  engineer," 
"civil  engineer,"  "mechanical  engineer,"  "mining  engi- 
neer," or  any  other  of  the  series.  An  electrical  engi- 
neer is  a  person  quite  distinct  from  the  motorman. 
The  former  plans  the  railway  and  the  electrical  ap- 
paratus used  on  it.  The  latter  is  hired  to  run  a  part 
of  the  machinery  after  the  road  is  built.  One  is  a 
professional  man ;  the  other  is  not.  It  is  true  that 
colloquially  the  word  "engineer"  is  frequently  applied 
to  the  locomotive-engine  driver.  But  "enginenian"  is 
better.  However,  the  term  "electrical  engineer"  is 
never  used  for  "motorman,"  and  the  Tribune  should 
have  known  better. 


No  LONGER  the  Independent  Telephone  Associa- 
tion of  the  United  States  of  America,  but  now  the 
National  Independent  Telephone  Association,  the  na- 
tional organization  of  the  Independent  telephone  men 
enters  on  a  new  era  of  its  somewhat  checkered  career. 
The  change  was  made  at  the  convention  held  in 
St.  Louis  last  week,  where  a  new  constitution  was 
adopted  and  general  reorganization  effected.  The  as- 
sociation had  its  beginning  in  Detroit  in  1897  and 
grew  out  of  the  feeling  of  the  Independent  telephone 
men — manufacturers  and  operators — that  a  strong  na- 
tional association  would  do  much  to  advance  their 
interests.  James  E.  Keelyn  of  Chicago  had  a  great 
deal  to  do  with  the  initial  organization,  and  from  the 
start  Judge  James  M.  Thomas,  for  several  years 
president  of  the  association,  was  conspicuous  in  its 
afl^airs.  The  association  undoubtedly  was  of  much 
value  to  the  Independent  cause,  in  defending  Inde- 
pendent companies  attacked  for  infringing  Bell  pat- 
ents. This  was  particularly  true  in  the  Berliner 
and  Carty  cases.  The  organization  also  held  sev- 
eral enthusiastic  and  largely  attended  conventions — 
notably  those  at  Chicago,  Cleveland  and  Buffalo — 
whose  moral  effect  in  strengthening  the  position  of 
the  competing  telephone  companies  was  good. 

But  for  the  last  few  years  the  prestige  of  the  asso- 
ciation has  declined,  owing  partly  to  dissatisfaction 
with  methods  of  administration  and  partly  to  changes 
in  the  telephone  industry  itself.  Now  there  has  been 
an  entire  reorganization,  and  the  society,  with  a  new 
name  and  a  new  constitution,  starts  out  with  a  clean 
sheet  to  be  of  assistance  to  the  Independent  telephone 
industry.  The  new  name  is  a  better  one  than  the  old 
one;  the  constitution  seems  drawn  up  on  a  rational 
basis,  and  the  new  president,  Mr.  Hoge,  is  a  capable, 
successful  telephone  operator  of  national  prominence. 
Altogether  the  National  Independent  Telephone  As- 
sociation seems  to  be  beginning  its  career  with  the 
earmarks  of  success.  We  hope  that  its  development 
will  in  every  way  justify  the  expectation  that  the  re- 
organized association  will  be  of  real  helpfulness  to 
Ihe  telephone  business,  both  technically  and  commer- 
cially. There  is  certainly  a  field  for  such  a  national 
organization. 
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FALL    TRADE    OUTLOOK. 


Although  business  ni  the  electrical  field  generally 
has  slackened  during  the  summer  of  1904  as  com- 
pared with  the  corresponding  season  in  the  last  few 
years,  electrical  business  men  declare  that  the 
outlook  for  the  coming  fall  and  winter  is  en- 
couraging. As  tlie  result  of  a  canvass  of  the  various 
brandies  of  the  electrical  industry  it  may  be  said  that 
the  prospects  for  considerable  activity  in  fall  and 
winter  business  are  good. 

The  presidential  campaign,  the  labor  situation,  the 
war  in  the  Far  East  are  conditions  which  combine 
to  make  the  present  a  period  of  exceptional  interest 
to  business.  Many  representative  men  in  the  elec- 
trical industry  are  free  to  admit  that  they  anticipated 
more  or  less  reaction  this  fall  from  the  exceptional 
prosperity  of  the  last  few  years.  To  ascertain  the 
real  condition  under  these  circumstances  the  Western 
Electrician  has  made  inquiry  of  a  number  of  men 
in  various  parts  of  the  country  identified  with  the 
industries,  and  the  responses,  presented  herewith,  will 
be  of  interest. 

Personal  interviews  with  electrical  men  of  Chi- 
cago— engineers,  contractors,  manufacturers,  supply 
men.  etc. — furnish  authority  for  the  statement  that 
the  last  month  has  shown  a  decided  improvement  in 
business  conditions.  Especially  among  the  smaller 
concerns,  with  but  few  exceptions,  is  the  prediction 
of  a  lively  fall  and  winter  trade  made.  The  larger^ 
industries,  some  of  whom  prefer  not  to  be  quoted, 
state  that  while  the  outlook  three  months  ago  was 
somewhat  apprehensive,  the  indications  at  present 
and  during  the  last  month  are  for  increased  activit>^ 
B.  E.  Sunny,  western  manager  of  the  General  Elec- 
tric Company.  Chicago,  a  recognized  authority,  says : 
"The  outlook  for  business  for  the  fall  is  satisfictory. 
based  on  the  amount  of  business  secured  during  that 
period  f-f  the  year  during  the  last  10  years.  It  prob- 
ably will  not  be  as  large  as  1901  or  1902,  but  it 
promises  to  he  as  good  as  last  year.  Perhaps  75 
per  cent,  of  the  railway  and  lighting  properties  were 
rebuilt  from  1900  to  1903.  which  gave  the  electric 
manufacturing  companies  a  large  volume  of  business, 
which  will  not  come  again  for  some  time.  Our  hope 
for  a  large  business  in  the  immediate  future  is  in 
the  development  of  new  enterprises.  There  is  a  rea- 
sonable prospect  that  such  enterprises  will  receive 
more  financial  encouragement  during  the  next  12 
months  than  at  any  time  during  the  last  18  months." 
Other  expressions  of  opinion  are  as  follows; 
J.  W.  Marsh,  vice-president  and  general  manager 
of  the  Standard  Underground  Cable  Company,  Pitts- 
burg: I  am  pleased  to  say  that  we  have  found  busi- 
ness in  our  lines  fairly  active,  considering  that  this 
is  a  "presidential  year,"  and  while  we  do  not  look 
for  any  material  improvement  in  business  conditions 
until  after  the  election,  we  nevertheless  believe  that 
the  last  two  months  of  the  year  will  prove  very  sat- 
isfactory to  all  who  are  concerned  in  the  electrical 
trades  in  particular. 

N.  C.  Cgtabish,  sales  manager  of  the  National  Car- 
bon Company.  Cleveland :  We  look  for  brisk  trade 
this  fall.  In  our  estimation  the  outlook  is  very 
satisfacton-.  June  and  July  were  ver>^  dull;  August 
showed  quite  an  improvement.  Commencing  with 
September  ist.  we  have  found  business  has  been  very 
brisk,  and.  from  present  indications,  we  believe  fall 
business  has  a  better  outlook  than  the  early  part 
of  the  year. 

A.  O.  Kuehmsted.  vice-president  of  the  Gregory 
Electric  Company,  Chicago:  We  are  at  present  ex- 
tremely busy,  and  have  been  so  for  the  last  two 
m.onths.  We  are  looking  for  a  very  good  season  this 
fail  and  think  that  the  dull  business  complained  of 
by  many  during  the  spring  was  only  a  temporary 
dullness,  likely  to  occur  once  in  so  often. 

Thomas  Duncan,  vice-president  and  general  mana- 
ger of  the  Duncan  Electric  Manufacturing  Company, 
Lafayette.  Ind. :  We  are  pleased  to  report  that  the 
presidential  campaign  and  war  in  the  Far  East  ai^e 
in  no  v.ise  interfering  with  the  business  of  this  com- 
pany. Our  sales  show  a  steady  increase  and  at  the 
present  time  our  output  is  m.ore  than  double  that  of 
12  months  ago.  Our  orders  are  two  weeks  behind, 
due  to  the  demand  of  our  product  increasing  quicker 
than  we  were  able  to  turn  it  out,  but  additional  ma- 
chinery now  being  installed  will  materially  assist  us 
in  catching  up.  The  present  is.  without  doubt,  the 
busiest  season  in  the  history  of  this  company,  and 
ever\lhing  points  toward  it  being  a  representation  of 
\vhat  we  expect  to  enjoy  throughout  the  entire  winter. 
Frank  G.  Jones,  president  of  the  American  Electric 
Fuse  Company,  Chicago:  The  spring  and  summer 
of  1904  have  witnessed  but  a  ver\-  slight  falling  off 
'  in  the  volume  of  our  business  as  compared  to  the 
same  periods  a  year  ago.  I  can  ascribe  this  only  to 
the  fact  that  the  protector  business  is  less  liable  to 


sudden  changes  in  volume  than  are  any  other  branches 
of  the  telephone  and  electrical  trade.  We  have 
equipped  a  larger  number  of  telephone  exchanges  with 
protective  apparatus  during  the  year  1904  than  ever 
before  in  our  history.  The  most  noticeable  thing  in 
the  present  tendency  is  conservativeness  on  the  part 
of  buyers.  We  find  that  the  present  need  is  well 
taken  care  of  by  tlie  purchaser,  but  that  he  is  not 
buying  far  in  advance  of  his  immediate  requirements. 
We  have  not  noted  any  tendency  toward  lower  prices 
on  any  of  the  material  which  we  purchase,  but  we 
do  notice  a  decided  improvement  in  the  time  required 
to  fill  orders.  Material  which  a  year  ago  could  not 
be  secured  under  three  months  can  now  be  obtained 
in  less  than  tlie  same  number  of  weeks.  In  the  tele- 
phone business  we  notice  a  very  marked  improvement 
in  the  standard  of  the  buyer.  Quality  in  apparatus 
is  being  considered  of  more  importance  than  cheaper 
prices.  There  has  been  a  decided  broadening  in  the 
telephone  field,  although  not  so  much  in  the  way  of 
new  installations  as  there  was  a  year  ago.  Taken 
altogether,  we  regard  the  year  1904  as  a  satisfactory 
year,  and  from  indications  received  from  contact  with 
our  customers,  we  believe  that  1905  will  surpass  any 
previous  year  in  the  history  of  l1ie  telephone  business 
in  the  volume  of  sales  and  the  quality  of  apparatus 
sold. 

Charles  Blizard,  sales  manager  of  the  Electric  Stor- 
age Battery  Company  of  Philadelphia.  Pa.,  says  that 
the  business  of  the  company  is  satisfactory  and  the 
prospects   excellent. 

F.  L.  Middleton,  sales  manager  of  the  International 
Telephone  Manufacturing  Company,  Chicago:  Judg- 
ing from  our  own  business,  the  last  month  has  shown 
a  decided  improvement  in  trade  in  the  electrical  field, 
and  the  indications  are  that  this  will  continue 
throughout  the  fall.  We  can  see  no  reason  why  a 
political  campaign,  such  as  the  present  one,  should 
affect  business,  yet  it  is  apparent  that  many  buyers 
have  been  holding  off  until  after  election.  We  have 
enjoyed  a  good  business,  and  were  it  not  for  the 
fact  that  this  is  presidential  year  our  second  year 
in  business  no  doubt  would  show  a  still  greater  in- 
crease over  the  first  year.  Prospects  generally  are 
very  good  for  the  coming  j^ear. 

W.  W.  Low,  president  Electric  Appliance  Com- 
pany, Chicago:  The  outlook  for  fall  and  winter 
trade  may  be  summed  up  into  one  word — good.  I 
have  been  extremely  busy  and  will  not  enter  into 
details. 

Force  Bain  of  Chicago  expressed  his  views  from 
the  point  of  the  patent  attorney.  If  there  were  a 
depression  in  business,  said  he,  I  believe  the  patent 
lawyers  would  be  the  first  to  feel  it.  There  would 
be  less  patent  litigation,  fewer  applications  for  pat- 
ents, and  capital  would  not  be  investing  so  freely 
in  new  enterprises  and  industries.  Mr.  Bain  said 
that  the  first  quarter  of  this  year  was  the  dullest  of 
any  like  period  in  his  experience  and  the  prospects 
then  were  rather  gloomy  for  the  fall  and  winter. 
The  summer,  however,  has  been  about  normal,  and 
since  the  usual  quiet  spell  in  Juh'-  and  August  there 
has  been  a  decided  improvement.  Events  of  the  last 
60  days  indicate  a  lively  fall  trade,  which  will  prob- 
ably  not    be    affected    by   the    campaign. 

A.  A.  Serva,  assistant  sales  manager  of  the  Fort 
Wayne  Electric  Works,  Fort  Wayne,  Ind. :  The  fall 
trade  w-ill  no  doubt  be  excellent.  Especially  in  sup- 
plies and  light  machinery  has  the  Fort  Wayne  com- 
pany been  doing  a  large  business.  The  demand  for 
heav\^  machinery,  such  as  generators,  is  not  so  great, 
but  there  is  an  unusual  demand  for  second-hand 
apparatus.  The  supply  business  of  our  company — 
meaning  by  that  arc  lamps,  meters,  transformers,  etc. 
— win  probably  be  25  per  cent,  greater  this  year 
than  last.  There  have  been  indications  of  some  hesi- 
tancy in  placing  orders  for  large  generators  and 
motors,  due  no  doubt  to  the  presidential  campaign, 
but  in  this  line  there  has  been  an  improvement  witiiin 
the  last  four  weeks.  We  look  to  the  future  with 
entire  confidence. 

John  J.  Gibson,  Westinghouse  Electric  and  Manu- 
facturing Company.  Chicago:  As  to  the  outlook 
for  the  fall  trade  in  the  electric  business,  we  think 
the  prospects  are  very  good.  Using  an  average  of 
the  four  prosperous  years  just  passed  as  a  basis  of 
comparison  the  fall  trade  of  the  present  year  in 
the  electric  business  is  very  promising.  Judging 
from  the  volume  of  orders  for  small  apparatus,  in- 
struments and  supplies,  it  is  plain  that  central  sta- 
tions are  preparing  for  a  fall  load  as  heavy  as  ever 
heretofore  experienced.  Many  stations  contemplate 
extensions  involving  comparatively  large  machinery, 
and  there  is  very  little  hesitancy  as  to  such  under- 
takings involving  expense  for  new  construction, 
save  in  those  states  whose  general   welfare  depends 


on  crop  conditions,  and  the  sentiment  in  them  is  op- 
timistic. In  industrial  lines  recovery  to  conditions 
equal  to  last  year's  business  is  not  so  rapid,  but  is 
expected  to  come  very  soon.  In  railway  work  there 
are  more  new  projects  than  ever  before,  which  state 
of  affairs  is  due  in  a  great  degree  to  improvements 
and  developments  in  that  line,  primarily  to  the  intro- 
duction by  the  Westinghouse  Electric  and  Manufac- 
turing Company  of  the  single-phase  railway  system. 
It  is  indicative  of  good  general  business  conditions 
at  this  time  that  money  is  not  lacking  to  back  new 
electric-railw  ay   projects. 

W.  H.  Beattys,  Jr.,  sales  agent  of  the  Cutler-Ham- 
mer Manufacturing  Company,  Chicago:  In  spite  of 
the  general  slowness  in  the  electrical  trade  the  Cut- 
ler-Hammer Manufacturing  Company  has  enjoyed  a 
prosperous  season,  partially  due  to  the  large  amount 
of  special  apparatus  for  which  demand  is  rapidly 
increasing  from  year  to  year.  Owing  to  the  recent 
Iroquois  disaster  the  theater  business  has  been  excep- 
tionally brisk,  as  theaters  all  over  the  country  have 
been  refitting  to  conform  to  new  fire  laws,  etc.  The 
machine-tool  business  is  steadily  increasing,  as  manu- 
facturers learn  the  advantages  of  machine-tool  drive 
over  the  antiquated  belted  methods.  The  modern 
office  building  is  also  creating  a  market  for  a  line 
of  electrical  apparatus  peculiar  to  itself  and  used 
in  connection  with  the  various  appliances  found  in 
buildings  of  this  type.  From  the  building  activity 
manifested  the  trade  indications  seem  to  be  very 
promising  and  we  should  have  a  very  successful 
year.  One  of  the  chief  causes  of  the  general  let-up  in 
business  seems  to  have  been  the  strife  between  capital 
and  labor,  which  at  the  present  time  seems  likely  to 
be  settled,  partially  at  least,  by  the  former  adopting 
the  "open-shop"  basis.  This,  together  w-ith  general 
prospects,  the  writer  believes,  serves  to  indicate  that 
the  coming  year  will  be  more  promising  than  the 
past  one  has  been  relative  to  business  in  general. 

A.  W.  Buchanan,  secretary  and  general  manager 
of  the  American  Conduit  Company,  Chicago:  In 
response  to  your  request  that  we  give  you  our  opin- 
ion as  to  the  business  outlook  in  the  electrical  field 
with  special  reference  to  the  possible  effect  of  labor 
troubles,  the  coming  presidential  election  and  the  war 
in  the  East  upon  same,  will  say  that  if  we  are  to 
judge  from  our  own  business,  we  cannot  see  that 
these  influences  are  being  felt  in  the  business  world 
near  so  deeply  as  might  be  expected.  It  is  true 
there  has  seemed  to  be  some  holding  off  of  construc- 
tion work,  yet  we  believe  to  a  much  less  extent  than 
has  been  usual  in  the  past,  when  such  depressing  in- 
fluences as  above  mentioned  have  swept  over  the 
country.  Our  own  business  is  actually  gaining 
ground  in  spite  of  whatever  might  otherwise  be  ex- 
pected. Will  also  say  that  our  traveling  men  report 
that  their  intercourse  with  telephone  and  electrical 
interests  satisfies  them  that  a  large  amount  of  con- 
struction work  is  planned  for  the  next  year,  and  we 
feel  that  the  outlook  for  the  coming  season  is  very 
bright. 

A  Boston  newspaper  dispatch  reports  that  an  official 
of  the  General  Electric  Company  says  that  business 
is  looking  up,  and  that  his  company  is  receiving 
inquiries  for  more  electrical  materials  and  supplies 
than  for  some  time.  Encouraging  advices  from  all 
sections  of  the  country  are  coming  in,  and  from 
present  indications  there  should  be  a  busy  fall  and 
winter.  When  asked  as  to  the  extent  the  develop- 
ment of  the  Curtis  turbine  engine  had  figured  in 
the  business  of  the  year  the  official  said:  "The  big 
demand  for  Curtis  turbines  has  kept  a  large  part  of 
our  force  permanently  employed,  and  although  I 
have  no  ver}--  definite  information  on  the  subject,  I 
think  it  would  be  safe  to  state  that  the  gross  busi- 
ness on  turbines  this  year  will  aggregate  well  over 
$10,000,000,  based  on  the  orders  already  in  hand. 
Our  total  gross  sales  last  year  amounted  to  about 
$41,000,000,  and  this  would  be  about  one-quarter  of 
the    entire    business." 


Burlington    Road  Tests  New  Motor  Car, 

The  Chicago,  Burlington  and  Quincy  Railroad 
Company  has  just  completed  a  new  gasoline-electric 
motor  car  at  its  shops  in  Aurora.  The  car,  which 
is  operated  by  electricity  generated  by  a  gasoline 
engine  on  the  car,  was  tested  last  week  between 
Aurora  and  Chicago.  .A  speed  of  30  miles  an  hour 
was  attained,  but  the  vibration  of  the  machinery  was 
excessive,  and  some  changes  will  be  necessary.  The 
car  is  designed  for  suburban  service  and  branch  lines. 
The  electric  motors  have  a  capacity  of  225  horse- 
power, but  the  engine  which  drives  the  dynamo  on 
the  car,  although  of  an  improved  type,  did  not  work 
satisfactorily. 


The  Pittsburg,  ^IcKeesport  and  Connellsville  (Pa.) 
Trolley  Company  has  bought  the  Pittsburg,  McKees- 
port  and  Greensburg  line  for  about  $2,000,000. 
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FOREIGN  TRADE  POSSIBILITIES. 


Relative    Manufacturing   Growth    of  the 
United  States  and  European  Countries. 

The  rapid  growth  in  the  exportation  of  manu- 
factures from  the  United  States  and  the  increase  in 
the  share  which  they  form  of  the  total  exports  has 
led  the  Department  of  Commerce  and  Labor  through 
its  Bureau  of  Statistics  to  a  comparison  of  the 
growth  of  the  manufacturing  industry  in  the  United 
States  with  that  of  other  countries  engaged  in  sup- 
plying the  world's  international  markets  with  manu- 
factured products.  Four  countries — the  United  King- 
dom, Germany,  France  and  the  United  States — are 
the  world's  chief  purveyors  of  the  manufactures 
which  enter  into  international  commerce.  The  vahie 
of  manufactures  entering  the  international  markets 
of  the  world  amounts  to  about  $4,000,000,000  annu- 
ally, and  of  this  sum  about  $3,000,000,000  in  value 
is  supplied  by  the  United  Kingdom.  Germany,  France 
and  the  United  States.  It  is  interesting  and  impor- 
tant, therefore,  to  study  both  the  share  which  these 
four  countries  are  at  present  supplying  of  the  manu- 
factures entering  the  world's  international  markets, 
and  especially  to  determine  the  relative  growth  in 
their  production  of  manufactures. 

Studies  of  production  of  manufactures  as  a  whole 
arc  extremely  difficult  because  no  country  other  tlian 
ihe  United  States  makes  any  measurement  by  ccn- 
•-US  (If  otherwise  of  the  value  of  its  manufactures  as 
.1  whole.  Kstimates  have  been  made  by  Nfulhall  and 
■  iiher  statisticians  of  the  value  of  the  manufactures 
[irnduced  in  the  principal  countries  of  the  world  at 
various  dates. 

These  figures  ;ire  in  all  cases  cslimates.  except  those 
of  ihe  census  of  i(>oo.  If  approximately  accurate,  the 
comparison  of  conditions  in  the  United  Stales  and 
the  Tuiropcan  countries  at  the  two  periods  named 
wrndd  indicate  that  the  increase  in  the  production 
of  manufactures  In  the  United  Slates  is  much  greater 
ihan  that  of  the  European  countries  in  question. 
During  the  period  1888  to  1903  the  growth  of  pro- 
duction of  manufactures  in  the  United  States  is 
estimated  at  $5,932,000,000,  and  in  the  three  Euro- 
pean countries  combined,  $3,863,000,000,  and  the  per- 
centage of  increase  for  the  United  States  85  per 
cent.,  and  for  the  three  European  countries  combined 
42  per  cent. 


free  of  duty  under  observance  of  certain  formalities. 
It  seems  that  all  kinds  of  samples,  irrespective  of 
size  and  quality,  are  entered  free.  On  their  re- 
exportation certain  customs  regulations  must  also 
be   obser\c(l. 


Trade  of  Japan. 

Complaints  of  dullness  in  trade,  owing  to  uncer- 
lainty  regarding  war  prospects,  were  very  general 
last  fall  and  during  the  early  winter,  but  the  actual 
beginning  of  hostilities  in  February  was  the  signal 
for  renewed  activity  along  many  lines,  and  the  total 
commerce  for  the  first  six  months  of  1904  amounted 
io  $159,410,086.44.  a  gain  of  $14,010,229.52,  or  gVz 
per  cent,  over  that  of  the  corresponding  period  in 
1903.  While  it  is  true  that  the  importation  of  war 
material  has  contributed  considerably  to  this  result 
and  to  that  extent  the  showing  does  not  represent 
a  natural  permanent  growth  of  the  commerce  of  the 
country,  still  there  was  a  marked  increase  independ- 
ent of  war  purchases.  In  exports,  which  the  exist- 
ence of  war  could  not  affect  unless  adversely,  the 
gain  over  last  year  was  nine  per  cent.  The  exports 
of  electrical  machinery  from  the  Lbiited  Slates  to 
Japan  during  the  last  few  months  have  been  the 
largest     on  record. 

The  Japanese  government  is  going  to  increase  its 
taxes  and  tariff  in  order  lo  meet  the  expenses  of  the 
war  now  beinc;  waged.  .\  bill  to  this  effect  has  gone 
through  the  Japanese  Parliament  and  has  met  the 
approval  of  the  Mikado.  Up  to  50  years  ago  Japan 
carried  on  a  policy  of  practical  exclusion,  limiting 
its  foreign  trade  to  China.  Korea,  the  Netherlands 
and  Portugal.  Treaties  entered  into  with  Great 
Britain,  the  United  States,  France,  Russia  and 
the  Netherlands  in  1S58  brought  Japan  within  the 
circle  of  the  world's  trade.  In  accordance  with 
these  treaties  Japan  opened  to  foreign  trade  in  1S59 
the  ports  of  Yokohama,  Nagasaki  and  Hakodate, 
erecting  custom  houses  for  the  regulation  of  traffic 
:ind  the  collection  of  duties.  Eight  years  later,  in 
1867,  Kobe  was  ooened  to  foreign  trade,  and  a  year 
later   Osaka   and    Niigata. 


Regulations    Concerning    Agents    in 
Japan,  Persia  and  Slam. 

In  Japan  commercial  agents  arc  exempt  from  all 
taxation  as  business  agents.  Their  samples  are  ad- 
mitted free  of  duty  if  all  the  prescribed  customs  for- 
malities are  observed  and  a  deposit  made  as  guaranty 
for  the  re-exportation  of  the  samples  within  the 
time  fixed  by  the  customs   regulation. 

In  Persia,  akso.  the  traveling  agent  is  free  from 
all  taxes.  He  must,  however,  be  in  possession  of  a 
passport  which  has  been  properly  visaed  by  the  rep- 
resentative of  the  Persian  government  who  resides 
in  the  country  in  which  the  agent  has  his  permanent 
residence.  Thus,  an  American  agent  is  required  lo 
produce  a  passport  which  has  been  visaed  by  the 
Persian  representative  at  Washington.  Samples 
without  market  values  are  admitted  free  of  duty. 
All  those  which  possess  a  commercial  value,  as  shown 
by  the  anpearance  and  general  character  of  the  goods, 
are    subject    to    duty. 

Commercial  agents  traveling  in  Siam  are  free  from 
all  taxes  and  other  fees.  It  is.  however,  considered 
advisable  tx>  carry  a  passport.     Samples  are  admitted 


Alcohol  Motors  and  Pumps  in  Cuba. 

Mantanzas,  a  city  of  about  40.000  inhabitants,  has 
water  connection  in  1.500  out  of  4,000  houses,  which 
use  about  100,000.  gallons  a  day.  The  waterworks, 
operated -by  an  American  company  incorporated  in 
the  state  of  Delaware,  are  located  a  few  miles  distant 
from  the  city,  w'here  there  are  springs  giving  excel- 
lent water  in  sufficient  quantity  to  supply  a  city  of 
100,000  people.  An  alcohol  m.otor  pump,  used  re- 
cently for  the  first  time,  is  of  German  manufacture, 
and  costs,  complete  with  installation.  $6,000.  This 
motor  pump  is  a  45-horscpower  machine  and  is  oper- 
ated at  a  fuel  cost  of  about  40  cents  an  hour,  or  $4 
a  day  of  10  hours,  pumping  1,000.000  gallons  of 
water.  As  alcohol  here  is  very  cheap  (10  cents  a 
gallon)  the  running  expenses  of  these  motors  are 
at  the  minimum.  The  Germans  are  selling  in  Cuba 
many  such  motors  for  electric  lighting  and  water 
plants  at  very  low  prices.  One  firm  has  a  contract 
to  put  in  an  alcohol  motor  pump  at  Vcnto  for  use 
in  connection  with  the  Habana  water  supply,  which 
is  expected  to  develop  180  horsepower,  to  cost,  with 
installation,  about  $25,000.  and  to  pump  T, 000.000 
gallons  an  hour  at  a  fuel  cost  of  $1.60.  The  same 
firm  has  installed  an  electric-plant  alcohol  motor  of 
45  horsepower,  which  supplies  138  lights  (Hersh 
lamps)  at  a  fuel  cost  of  five  cents  an  Iiour.  H.  G. 
Squiers.  minister  at  Habana,  calls  llie  attention  rif 
those  who  are  interested  in  our  Cuban  trade  to  the 
fact  that  at  the  breakfast  which  followed  the  instal- 
lation there  was  not  one  article  on  the  table  of 
American  origin  except  the  flour  in  the  bread. 


Electrical  Opportunities  in  Italy. 

The  Adriatic  Railroad  Company  is  planning  to 
build  an  electric  road  from  Chiasso  to  Como  and 
Chiavenna. 

The  City  Council  of  Venice  has  decided  to  pur- 
chase a  number  of  electric  launches  for  use  on  the 
canals  of  that  city. 

The  authorities  of  the  province  of  Rome  propose 
to  build  an  electric  railroad  between  the  city  of  Rome 
and  Civita  Castellana. 

The  general  inspector  of  the  Adriatic  railroad, 
whose  office  is  in  Rome,  has  received  permission 
to  purchase  150  electric-accumulating  batteries. 

The  Italian  ministry  of  posts  and  telegraphs  has 
received  authority  from  the  Parliament  to  establish 
telephonic  connections  between  Brescia  and  Ber- 
gamo, Lecco  and  Bergamo,  Cremona  and  Piacenza, 
Genoa,  Pisa  and  Leghorn,  Naples,  Foggia  and  Bar- 
letta,   Naples,   Rcggio,   Calabria,   and   iVTessina. 


American   Business  in  South  Africa. 

With  the  prospect  of  the  Transvaal  again  taking 
the  lead  in  gold  production,  a  steady  and  permanent 
return  to  South  African  prosperity  is  anticipated 
Mr.  Wilshere,  controller  of  customs  of  Cape  Colony, 
reports  that  South  Africa  imported  during  1903 
more  goods  than  in  1S98  (the  year  before  the  war)  ; 
so  that  the  present  anticipated  improvement  will  start 
from  a  relatively  satisfactory  point.  South  Africa 
imports  from  the  United  States  for  1902  were 
$22,149,195,  and  increased  in  1903  to  $31,056,515. 
Imports  from  Great  Britain  only  advanced  from 
$146,238,895  to  $155,282,575.  while  reduced  imports 
from  British  possessions  made  the  total  receipts  of 
British  origin  in  1903  about  $i,ooo,oco  less  than  in 
1902. 


Foreign  Trade  Notes. 

The  exports  of  electrical  machinery  from  Ger- 
many increased  during  the  first  three  months  of  1904, 
amounting  to  $3,776.  against  $2,913  in  1902.  The 
countries  to  which  Germany's  general  export  has 
most  decidedly  insreased  are  Russia,  Austria- 
Hungary,  France,  Switzerland,  Spain,  Holland  and 
India. 

The  British  consul-general  at  Rio  de  Janeiro, 
Brazil,  recently  reported  that  the  erection  of  small 
electric  power  plants  in  the  southwestern  part  of  the 
state  of  Minas  Geras  would  perhaps  be  a  profitable 
venture.  In  this  agricultural  district  there  are,  in 
addition  to  the  great  fazendas,  a  great  many  small 
town.s,  having  from  i.ooo  to  TO.ooo  inhabitants.  The 
electric  energy,  for  the  production  of  which  water- 
power  exists  in  sufiicient  quantity,  could  be  used 
for  lighting  purposes,  for  ice  and  butter  fabrication, 
for  operating  small  machines  and  for  other  purposes. 

Consul  Robert  Wood  of  Venice,  Italy,  says  that 
a  company  has  been  steadily  working  for  several 
years  to  "harness"  the  waterpower  of  the  River 
Celina  for  the  purpose  of  furnishing  cheaper  electric 
light  in  Venice,  for  which  there  is  great  need.  There 
is,  however,  no  immediate  prospect  of  the  city  being 
so  illuminated,  owing  to  the  existence  of  a  contract 
for  lighting  by  gas.  The  opportunity,  therefore,  is 
given  to  American  manufacturers  to  introduce  the 
many  electrical  appliances  for  which  there  will  soon 
be    an    increased    demand,    but,    as   has    been    so    re- 


peatedly noted  in  past  reports,  the  Venetian  merchant 
pays  little  attention  to  catalogues,  even  though  printed 
in  Italian,  and  the  only  successful  way  to  compete 
in  this  market  is  through  commercial  travelers. 

In  a  variety  of  electric  fittings,  and  also  lamps 
for  incandescent  gas  lighting  of  streets  and  parks,  the 
Germans  are  offering  satisfactory  goods  to  Edinburgh, 
Scotland,  at  much  below  American  or  English  prices, 
and  are,  therefore,  getting  an  extensive  trade,  it  is 
said.  Among  34  bids,  a  Cologne  firm  received  a 
recent  order  from  the  city  for  10,000  incandescent 
lamps. 

According  to  Indian  Engineering,  the  Ceylon  gov- 
ernment is  seriously  considering  the  proposition  of 
substituting  on  all  fit  roads  light  automobiles  for  the 
old  stagecoaches  which  still  exist  on  important  routes 
for  mail  and  passenger  traffic.  The  required  speed 
is  30  miles  an  hour,  and  each  vehicle  must  carry  six 
passengers,  300  pounds  of  letters  and  26  pounds  of 
baggage. 

Road  locomotives  have  been  and  are  still  wanted 
in  South  Africa  because  of  increasing  mining  indus- 
tries. It  is  found  that  much  of  the  water  utilizable 
produces  damage  by  incrustation,  hence  motors  using 
other  than  steam  power  are  gaining  preference.  It  is 
asserted  that  there  is  a  future  in  South  Africa  for 
oil  and  gasoline  engines  in  which  beauty  is  sacrificed 
for  solidity. 

The  foreign  conuncrcc  of  the  I'nited  Slates  in 
the  fiscal  year  1904  is  the  largest  in  its  history;  the 
exports  of  manufactures  are  larger  than  in  any  pre- 
ceding year,  and  Ihe  exports  of  domestic  products 
exceed  those  of  any  other  country.  The  total  ex- 
ports during  the  year  ending  June  .^o.  1904.  arc 
$1,460,829,539,  against  $1,420,141,679  in  the  fiscal  year 
1903,  an  increase  of  $40,687,860;  the  imports  for  the 
year  are  $990.745-oS4.  against  $1,025,719,237  in  1903, 
a  decrease  of  $34,974,153;  and  the  excess  of  exports 
over  imports  is  $470,084,455,  against  $394,422,442  in 
1903,  an  increase  of  $75,662,013  in  the  excess  of  ex- 
ports over  imports. 

There  are  now  in  the  United  Kingdom  20.076 
motor  cars  and  22,916  motor  cycles.  The  trade 
in  these  vehicles  is  certain  to  grow  in  leaps  and 
bounds  during  the  next  few  years.  Consul  J.  G. 
Stephens  at  Plymouth,  England,  states  that  the 
English  roads  are  perfect,  and  while  the  money  mar- 
ket is  doubtless  tight,  there  is,  nevertheless,  an  im- 
mense amount  of  wealth  in  reserve  among  the  people, 
and  they  will  not  hesitate  to  spend  it  for  wants  and 
luxuries,  even  though  they  at  present  hesitate  to 
trust  it  in  commercial  enterprises.  Several  of  the 
large  American  manufactures  have  established  agen- 
cies in  London,  and  I  am  informed,  says  Mr. 
Stephens,  by  the  principals  that  business  is  good. 
Nevertheless,  the  United  States  is  not  securing  as 
much  of  this  trade  as  it  might  and  should.  Ger- 
many has  its  representatives  traveling  all  through 
the  kingdom,  and  English  firms  are  pushing  their 
business  with  systematic  and  untiring  enterprise. 
American  farms  would  do  well  to  stimulate  their  Lon- 
don representatives  to  greater  activity  in  the  prov- 
inces. 


Dust  and   Water-proof  Floor  Outlet 
Box 

Floor  outlet  boxes  have  hitherto  been  the  weakest 
points  of  a  wiring  installation,  being  exposed  to 
water  and  dirt  when  floors  are  swept  or  scrubbed, 
and  from  the  nature  of  their  location,  subjected  to 
hard  usage.  The  General  Incandescent  Arc  Light 
Company  of  New  York  is  placing  on  the  market  an 
outlet  box  which  has  many  points  of  superiority. 

The  lower  body  of  this  outlet  box  is  drawn  from 
one-eighth  inch  cold  rolled  steel  of  the  best  grade, 
in  one  piece.  The  collar  is  also  made  of  the  same 
material  in  one  piece.  The  threaded  portion  is  ar- 
ranged to  give  an  adjustment  of  one  inch,  so  that 
the  depth  of  the  box  may  be  lengthened  from  four 
inches  to  five  inches,  and  remain  perfectly  level  after 
once  being  set  in  position.  The  top  plate  is  made  of 
heavy  brass.  It  is  fastened  to  the  iron  collar,  a 
rubber  gasket  being  placed  between,  which  insures 
a  watertight  connection. 

The  floor  outlet  box  is  especially  adaptable  in 
construction  work  for  bringing  wires  to  floor  out- 
lets for  connecting  to  electric  lights,  electric  fans, 
push  buttons  or  telephones  located  on  tables,  desks, 
counters,  or  show  cases.  It  has  the  following  spe- 
cial features  which  will  be  appreciated  by  all  engi- 
neers and  construction  men  : 

It  is  strong  and  substantial  and  will  not  sink  in 
the  floor  when  subjected  to  heavy  weight. 

It  is  thoroughly  dust  and  water  proof. 

It  is  adjustable  with  respect  to  floor  level,  saving 
wiremen's  time.  Adjustment  can  be  made  aftfer 
floor  is  laid. 

It  is  accessible  after  being  installed,  the  parts  be- 
ing held  togetlier  by  standard  machine  screws  and 
is  not  liable  to  injury  for  the  reason  that  the  flexible 
cord  comes  from  the  side  of  the  outlet  no;;zle,  where 
it  cannot  be  stepped  on  and  the  insulation  crushed 
or   injured. 

When  it  is  desired  not  to  use  unsightly  cords 
fjom  nozzle  at  floor  level,  one-half  inch  plain  iron 
conduit,  or  conduit  encased  in  polished  brass  tubing, 
can  be  screwed  into  ihe  one-half  inch  gas-pipe 
thread  in  the  floor-plate  and  extended  to  the  under 
side  of  desk,  table,  counter  or  show  case. 
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Colorado   Electric    Light,  Power  and 
Railway  Association. 

The  second  annual  meeting  of  the  Colorado  Elec- 
tric Light.  Power  and  Railway  Association  was  held 
in  Colorado  Springs  on  September  21st,  22d  and 
23d.  The  various  sessions  of  the  convention  were 
held  in  the  sun  parlors  of  the  Antlers  Hotel,  wdiich 
is  a  large  hotel,  favorably  situated  for  convention 
purposes.  The  only  exception  was  in  the  reading 
of  the  paper  by  P.  J.  Brown  on  "The  Curtis  Steam 
Turbine,"  which  was  delivered  in  the  Science  Build- 
ing of  Colorado  College,  because  of  the  facilities 
furnished  for  exhibiting  cuts,  diagrams,  etc.,  by  the 
use  of  an  electric  stereopticon.  Although  this  meet- 
ing was  only  the  second  annual  one,  the  attendance 
was  very  good  and  the  interest  manifested  was  great. 

The  delegates  and  their  guests  attended  in  a  body 
the  performance  of  "The  Tenderfoot"  Wednesday' 
evening.  On  Thursday  afternoon  special  cars  were 
utilized  in  carrying  them  to  the  main  power  station 
at  Austin  Bluffs  of  the  Colorado  Springs  Electric 
Company,  sub-station  **A,"  which  is  the  distribution 
station  of  the  company  on  Cucharras  Street  in  the 
central  portion  of  the  city.  This  special  trip  also 
included  a  visit  to  the  Lignite  coal-mining  district. 
A  special  trip  was  made  to  the  Pikes  Peak  Hydro- 
electric Company's  plant  in  Manitou,  which  is  now 
in  the  process  of  construction  and  which  will  operate 
under  a  head  of  2.200  feet,  and  from  this  plant  the 
delegates  were  taken  to  the  power  station  and  car 
barns  of  the  Colorado  Springs  and  Interurban  Rail- 
way   Company. 

Papers  were  read  at  the  convention  under  the 
i(ilIowing-named  titles:  "Notes  on  Induction  In- 
legrating  Wattmeters  and  Their  Uses,"  by  A.  A. 
Serva.  Fort  Wayne,  Ind. :  "The  Curtis  Steam  Tur- 
bine," by  P.  J.  Brown,  Schenectady,  N.  Y. ;  "Com- 
mercial Testing  of  Transformers,"  by  C.  W.  Hum- 
phrey; "Modern  Large  Gas  Engines,  with  Particular 
Regard  to  Their  Suitability  to  Central  Stations," 
by  H.  L.  Woolfenden ;  "Electric  Track  Switches  for 
Street-railway  Work,"  by  W.  G.  Matthews;  "A  De- 
scription of  the  Po^ver  Plants  in  Colorado  Springs," 
by  K  P.  Dillon ;  "Lightning  Arresters,"  by  J.  E.  V. 
Titus,  Keokuk,  Iowa. 

The  election  of  officers  for  the  ensuing  year  re- 
sulted in  the  following-nam.ed  gentlemen  being 
chosen :  President.  J.  A.  Beeler,  general  manager  of 
the  Denver  Cit>'  Tramway  Company;  vice-president, 
C.  E.  Doolittle.  manager  of  the  Roaring  Fork  Elec- 
tric Light  and  Power  Company  of  Aspen;  secretarj"-- 
treasurer,  George  B.  Tripp,  general  manager  of  the 
Colorado  Springs  Electric  Company;  Executive  com- 
mittee, J.  A.  Beeler  of  Denver,  C.  E.  Doolittle  of 
Aspen,  George  B.  Tripp  of  Colorado  Springs,  Will- 
iam Mayher  of  Greeley,  and  J.  F.  Vail  of  Pueblo ; 
finance  committee,  C.  W.  Humphrey  of  Denver,  F. 
C.  Webber  of  Leadville,  and  J.  E.  Lundstrom  of 
Colorado  Springs ;  membership  committee,  John  J. 
Cooper  of  Denver,  Charles  Chamberlain  of  Colorado 
Springs,  and  C.   H.   Peters  of  Durango. 

The  place  of  the  next  meeting  was  left  to  the 
executive  committee. 

The  following-named  companies  were  represented 
at  the  convention : 

La  Junta  Electric  Company,  La  Junta,  Colo.:  Pueblo  and 
Suburban  Traction  and  Liiiliting  Company,  Pueblo.  Colo.; 
The  Greeley  Power  and  Light  Company,  Greeley,  Colo.;  The 
Colorado  Springs  Electric  Company,  Colorado  Springs,  Colo.; 
The  Roaring  Fork  Electric  Light  and  Power  Company,  Aspen, 
Colo.;  The  Denver  Gas  and  Electric  Company,  Denver,  Colo.; 
The  Durango  Light  and  Power  Company,  Durango.  Colo.; 
Colorado  Springs  and  Interurban  Railway  Company, 
Colorado  Springs,  Colo.;  Larimer  Light  and  Power  Com- 
pany. Fort  Collins,  Colo.;  Las  Animas  Light,  Power  and 
Manufacturing  Company,  Trinidad,  Colo.;  The  Arkansas  Val- 
ley Electric  Company,  Florence,  Colo.;  Gilpin  County  Light, 
Heat  and  Power  Company,  Central  City,  Colo.;  Boulder 
Electric  Light  and  Power  Company,  Boulder,  Colo.;  Las 
Animas  Electric  Company,  Las  Animas,  Colo.;  Lamar  Electric 
Company,  Lamar.  Colo.;  Denver  City  Tramway  Company, 
Denver.  Colo.;  Tucson  Gas,  Electric  Light  and  Power  Com- 
pany. Tucson,  Ariz.;  Albuquerque  Gas,  Electric  Light  and 
Power  Comoany,  Albuquerque,  N.  ^L;  Sheridan  Electric 
Light  and  Power  Company,  Sheridan,  Wyo.;  United  States 
Light  and  Traction  Company,  Denver.  Colo.;  Continental 
Oil  Company.  Denver.  Colo.;  Wesco  Supply  Company,  St. 
Louis,  Mo. ;  General  Electric  Co, ,  Denver,  Colo. ;  Mountain 
Electric  Company,  Denver,  Colo. :  Nernst  Lamp  Company, 
Denver,  Colo. ;  Central  Electric  Company,  Colorado  Springs, 
Colo.;  Western  Electric  Company,  Denver,  Colo.;  Gilbert 
Wilkes  &  Co.,  Denver,  Colo.:  New  York  Insulated  Wire 
Company,  Hendrie  &:  Bolthoff  Manufacturing  and  Supply 
Company,  Bryan-Marsh  Company,  Fort  Wayne  Electric 
Works,    ilanitou   Electric    Company. 

These  companies  were  represented  by  a  total  of  54 
delegates,  29  of  which  were  active  and  25  associate. 


WESTERN    ELECTRICIAN 

tliree  years  and  will  extend  the  heating  mains  to 
the  new  plant.  Double  the  present  capacity  of  the 
heating  system  will  be  installed,  the  contract  for 
this  work  being  in  the  hands  of  Evans,  Almirall  S: 
Co.  of  Chicago. 


New  Power  House  for  Marion  Light  and 
Heating  Company. 

The  Marion  Light  and  Heating  Company  of 
Marion,  Ind.,  is  building  a  new  power  house  on  the 
bank  of  the  Mississinewa  River,  adjoining  the  Big 
Four  tracks,  from  which  a  switch  track  will  run  to 
the  plant  over  a  trestle  from  which  coal  may  be 
dumped. 

The  company  will  install  two  500-kilowatt  Curtis 
steam  turbines,  supplied  by  Edgmoor  boilers,  and 
a  6oo-horsepower  Russell  tandem  compound  engine 
from  one  of  the  old  plants,  there  being  two  old  plants 
now  in  operation.  The  company  is  a  consolidation 
of  the  ilarioh  Light  and  Heat  Company,  formerly 
operating  a  plant  in  the  Glass  Block,  and  the  Mead 
Electric  Company.  The  company  has  operated  a 
central-station  hot-water  heating  system  for  the  last 


NIELS     K.    FINSEN. 


Death  of  Dr.  FInsen. 

Dr.  Niels  R.  Finsen,  the  noted  Danish  scientist 
and  discoverer  of  the  famous  Finsen  rays,  died  last 
week.  He  at  last  became  a  victim  to  the'  ravages 
of  the  disease  with  which  he  has  been  afflicted  for 
years.  His  death  recalls  the  incidents  and  many 
trials  of  his  life,  which  led  up  to  the  discovery 
which  interested  the  whole  world. 

Niels  R.  Finsen  was  the  son  of  a  well-known  Ice- 
landic functionary.     He  was  born  in  i860,  on  one  of 
the   Faroe   Islands.     His   early  education  took  place 
^^^^^^  in  Iceland,  and  from 

^HPI^^  there     he     went     to 

4f^       ^ft  Copenhagen  to  pur- 

^^^E,    BL  sue    and    finish    his 

^*_^    ^  studies.     He  entered 

^Bfc|^    g^  the    University    of 

^^*^V  '^  Copenhagen   for  the 

jt/F^^^^^^^  purpose  of  studying 

^^■T^^^^^^^^^^  medicine.     What  de- 

^^BB^^^^^^^^^^^^  to 

^^^^^^^^^^^^^^^^^^  the  he 

^^^^^^^^^^^^^^^^^^^^-    man 

health  means  to 
mankind,  he  wished 
to  fit  himself  so  he  could  be  of  assistance  to  his 
afflicted  countrymen.  He  finished  his  education  in 
medicine  in  this  university  at  the  head  of  his  class 
and  received  his  doctor's  degree  in  1890.  It  was  in 
a  small  attic  room  of  the  old  Chirurgical  Academy 
building  where  his  first  investigations,  touching  the 
effect  of  light  on  the  human  organism,  were  carried 
on.  This  was  while  he  was  still  a  student  in  the 
university. 

Sophus  Bang,  a  fellow  student,  now  considered 
one  of  Europe's  first  anatomists,  shared  Finsen's 
enthusiasm  as  regards  a  complete  reform  in  medical 
therapeutics.  They  thought  of  and  discussed  all 
kinds  of  schemes  for  the  betterment  of  mankind. 
Then  ill  health  came  to  both.  Bang  went  to  Switz- 
erland, where  he  gradually  regained  his  strength. 
Not  so  with  Finsen.  His  pet  scheme  was  his  very 
life,  and  he  remained  at  home  to  fight,  single-handed, 
his  battle  against  the  disease  that  ever  since  has 
held  him  in  its  relentless  grasp,  and  to  which  he 
finally  succumbed.  His  ill  health,  which  left  him 
a  badly  shattered  constitution,  did  not  deter  him 
from  pursuing  the  studies  he  had  begun  of  his  own 
accord.  He  was  considered  little  short  of  "queer" 
when  he  began  discussing  the  influence  of  sunlight 
upon  the  human  organism.  True,  it  was  admitted 
by  the  medical  world  that  light  influenced  all  ani- 
mal life,  but  Finsen  was  alone  in  declaring  that  the 
sun's  rays  held  the  key  to  a  new  method  of  treating 
certain  diseases.  He  pursued  his  investigations  and 
experiments,  not  deterred  from  the  undertaking  by 
any  remarks  from  friends  or  associates.  Gradually 
it  became  clear  to  the  skeptically  inclined  that  there 
was  much  of  common  sense  in  what  Finsen  claimed 
for  his  discovery.  He  began  writing  articles  for 
medical  magazines,  and  his  article,  "The  Influence 
of  Light  on  the  Skin,"  published  in  Hospitaltidende 
for  July,   1893,  aroused  general  attention. 

Finsen  arranged  an  oblong  box,  covering  one  half 
with  red  colored  glass,  the  other  half  with  blue.  Into 
this  box  he  put  a  number  of  little  animals  and 
noticed  that  they  were  plainly  ill  at  ease  under  the 
blue  glass  and  would  crawl  away  under  the  red 
glass,  where  they  would  rest  comfortably.  He  fol- 
lowed the  idea  conveyed  to  him.  and  his  further 
experiments  convinced  him  that  it  was  the  blue, 
violet  and  ultra-violet  rays  that  were  death  to  bac- 
teria. Then,  to  prove  his  theory  to  himself,  he  ex- 
perimented on'  a  case  of  lupus.  As  the  sun  of  the 
northern  countries  is  too  uncertain,  he  took  his 
patient  to  an  electric-light  station,  where  he  could 
get  light  every  day.  By  a  crude  contrivance,  con- 
sisting of  a  rock-crystal  lens  and  water,  he  person- 
ally superintended  the  application  of  his  famous  rays 
on  the  face  of  the  lupus  patient.  Day  by  day  he 
watched  the  results.  Little  by  little  the  treatment 
gained  the  mastery,  the  destroying  germs  were  killed 
and  the  patient  was  freed  from  the  disease. 

The  cure  of  this  case  startled  the  world.  In  1896 
the  Danish  .government  subsidized  the  Finsen  Light 
Institute  at  Copenhagen,  Denmark,  and  Dr.  Finsen's 
work  bore  its  fruit.  The  dread  lupus  or  skin  con- 
sumption was  conquered.  Beginning,  as  he  did,  with 
only  a  shed  foi"  an  institute  and  one  lamp,  treating 
only  a  few  patients  daily,  the  Finsen  Light  Institute 
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of  Copenhagen  has  grown  to  be  an  innnense  insti- 
tution, where  upward  of  350  patients  are  treated 
each  day.  Soon  other  countries  took  up  the  treat- 
ment, establishing,  Finsen  lamps  and  institutes  in 
such  cities  as  London  and  Manchester,  England; 
Paris,  France;  Vienna,  Austria;  Berlin,  Germany; 
St.    Petersburg,   Russia,   and   Chicago,  U.    S.   A. 

After  establishing  his  institute  Finsen  bent  his 
whole  energy  to  the  perfection  of  a  lamp  by  which 
electric  light  could  be  utilized  to  produce  a  greater 
number  of  violet  and  ultra-violet  rays,  and  at  last 
he  perfected  what  is  now  known  as  the  high-power 
Finsen  lamp.  It  has  been  recently  asserted  that 
rays  from  these  lamps  may  be  made  to  penetrate  the 
human  thorax,  and,  this  being  true,  it  is  hoped  that 
in  time  this  form  of  treatment  will  be  utilized  in 
the  treatment  of  pulmonary  tuberculosis. 

In  December,  1903,  the  Norwegian  Parliament 
awa.rded  Dr.  Finsen  the  annual  Nobel  prize  of  $40,- 
000  for  the  most  notable  discovery  in  medical  sci- 
ence. It  is  said  of  Finsen  that  he  unselfishly  gave 
his  life  for  the  betterment  of  his  fellow  men. 


International  Association  of  Municipal 
Electricians. 

The  ninth  annual  convention  of  the  International 
.'\ssociation  of  Municipal  Electricians,  which  was 
held  in  the  Grand  \'iew  Fraternal  Hotel,  St.  Loins, 
on  September  13th  and  I4lh,  was  opened  by  Presi- 
dent A.  C.  Farrand  of  Atlantic  City,  N.  J.,  who  de- 
livered his  address  to  the  members.  Following  the 
usual  routine  business  the  reading  and  discussion 
of  papers  was  taken  up. 

The  first  paper  was  on  the  "Limitation  of  the 
Telephone  for  Fire-alarm  Purposes,"  by  Adam 
Bosch  of  Newark,  N.  J.  Mr.  Bosch  favored  the  use 
of  the  telephone  only  as  an  auxiliary  to  the  fire- 
alarm  telegraph  and  pointed  out  the  disadvantages 
of  the  former  compared  with  the  latter  system.  The 
paper  was  freely  discussed,  principally  by  Messrs. 
Yeakel  of  Baltimore  and  Murphy  of  Cleveland. 
William  Thompson  of  Richmond,  Va.,  then  read  a 
paper  on  "The  Inspection  of  Theaters  from  an  Elec- 
trical Standpoint."  From  the  paper  and  the  discus- 
sion w^hich  followed  it  was  apparent  that  theater 
inspections  have  become  more  rigid  in  the  last  year 
and  that  the  electrical  equipment  of  theatrical  com- 
panies has  been  improved  since  the  Iroquois  fire  in 
Chicago. 

A.  S.  Hatch  of  Detroit,  Mich.,  read  an  interesting 
paper  on  "Street  Lighting,"  in  which  he  brought  out 
what  he  considers  the  best  methods  in  street  lighting. 
He  showed  drawings  of  various  apparatus  used  in 
Detroit  and  gave  some  valuable  advice  concerning 
public  lighting.  Among  others  who  discussed  Mr. . 
Hatch's  paper  were  Messrs.  Bosch,  Murphy,  Wil- 
liams, Foster  and  .Storer.  An  interesting  and  in- 
structive feature  of  the  convention  was  the  question 
box,  which  produced  many  important  questions  of 
interest  to  municipal  electricians,  all  of  which  were 
freely  discussed.  Following  the  question  box  w-as 
a  paper  by  W.  M.  Petty  of  Rutherford,  N.  J.,  on 
"Methods  of  Testing." 

The  next  meeting  of  the  association  will  be  held 
in  Erie,  Pa.  Following  is  the  result  of  the  election 
of  officers :  President,  W.  M.  Petty  of  Rutherford, 
N.  J. ;  vice-presidents,  J.  B.  Yeakel  of  Baltimore ; 
G.  H.  Holderman  of  Indianapolis :  C.  E.  Diehl  of 
Harrisburg,  Pa.,  and  Charles  Greenland  of  New 
Brunswick,  N.  J. ;  secretary,  F.  P.  Foster  of  Corn- 
ing, N.  Y. ;  treasurer,  G.  F.  McDonald  of  Ottawa, 
Canada;  executive  committee.  J.  Murphy,  William 
Crane.  M.  J.  Donohue,  A.  S.  Hatch,  C.  L.  Williams, 
A.  C.  Farrand,  W.  H.  Thompson,  F.  C.  Mason,  John 
S.  Craig;  finance  committee.  W.  H.  Bradt,  James 
Grant,  T.  C.  O'Hearn,  J.  D.  Hall. 


COMMUNICATION. 


Telephone  versus  Electric-light  Cir- 
cuits. 

To  the  Editor  of  the  Western  Electrician : 

What  class  of  wire  is  used  in  underground  installa- 
tions for  electric-light  plants  and  what  should  be  its 
insulation  resistance?  The  electric-light  company 
here  is  installing  some  ordinary  rubber-covered 
and  braided  wire  in  its  ducts  without  any  other  pro- 
tection. The  wire  had  been  in  use  nearly  three  years 
in  aerial  work  and  had  suffered  to  that  extent  that 
there  is  considerable  leakage  in  places.  They  are 
operating  a  three-wire  system.  220  volts  positive  to 
negative,  and  no  to  the  neutral.  Their  negative 
leaked  to  the  ground  in  an  alley  in  uOiich  we  had 
some  cable  and  made  waj'  with  the  cable  in  four  days. 
We  are  bonded  to  the  street-railway  return  and  do 
not  suffer  from  them  at  all.  In  such  a  case  who  is 
responsible  for  the  damage  done?  We  claim  they 
must  keep  their  system  free  from  such  leaks,  at 
least  on  the  negative  side.  A  ground  on  the  positive 
side  would  not  damage  us  any. 

We  should  ^^ery  much  like  to  see  some  one  quali- 
fied to  speak  discuss  the  subject  in  all  its  bearings. 
as  it  is  important  to  all  telephone  companies. 
H.  M.  RouNCE, 
Manager  La  Crosse  Telephone  Company. 
La  Crosse,  Wis.,  September  13,  1904. 
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Telephone  Convention  Notes. 


lCi>lilitllu-J    from    fil\ic   ^<>i.\ 
Donohoe   is   never   absent   frnin   lelephoiie   functions 
and  is  always  welcome. 

Consulting  Engineer  Samuel  G.  McMeen  read  a 
most  able  and  conservative  paper  at  the  convention. 

General  Manager  F.  \V.  Pardee  and  F.  R.  Parker 
took  care  of  Frank  B.  Cook's  interests  and  did  it 
well. 

Attomev  Edward  E.  Clement  of  McGill  Building. 
Washington,  D.  C,  made  a  hit  with  his  convention 
paper. 

General  Contractor  G.  M.  Gest  was  well  repre- 
sented at  the  gathering  by  Cincinnati  Representative 
\V.  T.  Jackson. 

\V.  H.  Trinim  and  J.  C.  Hubacher  allowed  no  one 
to  forget  the  Monarch  Telephone  Manufacturing 
Company  of  Chicago. 

A.  B.  Conover  represented  as  usual  John  \. 
Roebling's  Sons  Company,  and  "wire  rope  and  wire" 
was  the  burden  of  his  song. 

Of  course  Carl  Scyler,  the  popular  representative 
of  Hubbard  &  Co..  Pittsburg.  Pa.,  as  usual  put  lu 
an  appearance.     Mr.  Seyler  was  warmly  welcomed. 

General  Manager  W.  E.  Doolittle  of  the  Sterling 
Electric  Companv  of  Lafayette.  Ind.,  was  present. 
Mr.  Doolittle  as  usual  received  the  "glad  hand"  from 
evcrj'one. 

No  convention  could  be  complete  without  J.  J. 
Nate  of  the  Stromberg-Carlson  Telephone  Manufac- 
turing Company,  and  this  gathering  was  one  of  tlie 
successful  ones. 

"In  fine  feather"  .\.  J.  Rousseau  of  the  .\utomalic 
Electric  Company  appeared  early  Wednesday  morn- 
ing. Rousseau's  smile  is  wortli  considerable  money 
to  his  employers. 

Clvde  L.  Matthetts  of  W.  N.  Matthews  &  Bro. 
was 'indefatigable  as  a  convention  representative  at 
the  Inside  Inn.  talking  "corkscrew  Stoinbaugh  an- 
chor.s"  eveo'where. 

Of  course  the  Controller  Company  of  .-Xmcrica 
was  represented  by  the  only  "Stroud."  Mr.  Stroud 
is  promising  a  nuniber  of  new  specialties  in  the  line 
of  coin   controllers. 

R.  Schweitzer  of  the  Crawfordsville  Wire  and 
Nail  Company  of  Crawfordsville.  Ind.,  made  a  good 
impression  upon  the  memliers  of  the  convention  in 
forwarding  the  interests  of  his  company. 

The  Controller  Company  of  .\merica  of  St.  Louis 
advertised  itself  thoroughly  by  signs  all  o\er  the 
Convention  Hall  in  the  Inside  Inn.  inviting  delegates 
to  its  exhibit  in  the  Electricity  Building. 

The  Swedish  .American  Telephone  Company  was 
looked  after  by  A.  V.  Overshiner,  Vice-president  and 
Superintendent  Tidolf  Lidberg  and  J.  .\.  Russell. 
The  company  made  no  attempt  at  an  exhibit. 

Ernest  L.  Clark  of  the  Valentine-Clark  Company 
appeared  earlv  Wediiesdav  morning,  accompanied  by 
his  son,  Lvle"  H.  Clark,  or,  as  Mr.  Clark  aptly  put 
it.  by  the  "future  partner"  of  the  Valentine-Clark 
Company,  Chicago. 

President  Nicholas  of  the  Nicholas  Lightning  Ar- 
rester Companv.  229  Weit  Eleventh  Street.  Colum- 
bus. Ohio,  presented  his  new  lightning  arrester, 
claimed  to  be  "the  simplest  in  form  and  the  most 
durable  and  longest  lived  of  arresters." 

The  .American  Conduit  Company  filled  a  want  with 
its  memorandum  book,  distributed  so  freely  through- 
out the  telephone  convention  and  the  World's  Fair. 
A.  L.  Waterbury  and  C.  M.  Ripley  were  the  repre- 
sentatives of  the  company  at  the  convention. 

Treasurer  and  Manager  Thomas  W.  Finucane  of 
Rochester  and  Chicago,  accompanied  by  Chicago 
Manager  C.  W.  Stiger  and  Mr.  Cracraft  of  the 
Slromberg-Carlson  Company's  Qiicago  office,  were 
decidedly  "in  evidence,"  arriving  with  the  crowd  on 
the  opening  day  of  the  convention. 

Secrctar>'  Franz  J.  Dommerque  of  the  Kellogg 
Switchboard  and  Supply  Company  was  accompanied 
by  Mrs.  Dommerque.  Secretary  Dommerque.  how- 
ever, was  able  to  spend  only  Wednesday  at  the  con- 
vention, leaving  St,  Louis  for  Chicago  the  same 
evening  after  dinner  at  the  Tyrolean  Alps. 

President  Frank  G.  Jones  of  the  .<\merican  Electric 
Fuse  Company  covered  himself  with  glory  by  his 
demonstration  of  executive  .ability  as  secretary  of 
the  association.  When  it  came  to  forwarding  the 
interests  of  the  company  Mr.  Jones  was  aided  effi- 
ciently by  James  .\.  Kenny  and  F.   W.   McMeal. 

Manager  C.  E.  Stinson  of  the  Toledo  (Ohio) 
Home  Telephone  Company  was  one  of  the  most 
enthusiastic  visitors  to  the  World's  Fair  and  the 
telephone  convention.  Mr.  Stinson  this  time  made 
himself  doubly  welcome  by  bringing  Mrs.  Stinson. 
Thursday  evening  Mr  and  Mrs.  Stinson  enter- 
tained friends  at  a  dinner  party  in  the  'lyrolcan 
Alps. 

President  James  S.  Cuming  of  the  Central  Tele- 
phone and  Electric  Company  of  St.  Louis  was  inde- 
fatigable in  his  efforts  to  fulfill  his  part  as  "chief 
St.  Louis  entertainer."  Mr.  Cuming  is  to  be  con- 
gratulated on  his  convention  arrangements  at  the 
Inside  Inn  and  also  for  Iris  hospitable  provision  of 
an  automobile  "free"  to  carry  visitors  on  a  tour  of 
inspection  to  the  Electricity  Building,  and  inciden- 
tally to  sec  the  ver>'  handsome  exhibit  of  the  Central 
Telephone   and   Electric   Company.      C.    H.   Wallace, 
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J.  A.  Becker  and  J.  P.  Poeriner  were  his  willing  co- 
operators  in  the  good  work. 

Secretary  G.  Hallett  Johnson  of  the  Western 
relephone  .Manufacturing  Company  of  Chicago  ap- 
peared early  Wednesday  morning  at  the  convention. 
Mr.  Johnson  this  lime  was  accompanied  by  Mrs. 
Johnson,  who  found  great  enjoyment  in  this  her 
first  telephone  convention,  to  say  nothing  of  the 
pleasure  derived  from  her  visit  to  the  Fair, 

The  Dean  Electric  Company  of  Elyria,  Ohio,  was 
reprcscifted  by  its  "prime  movers,"  Secretary  and 
General  Man.Vger  .\rthur  E.  Barker  and  Chief  Elec- 
trical Engineer  W.  W.  Dean,  rhese  gentlemen  made 
an  exhibit  of  .some  special  apparatus  in  their  room 
at  the  Inside  Inn.  The  Dean  Electric  Company  is 
reported  as  doing  exceedingly  well  in  the  market. 

The  North  Electric  Company  of  Cleveland,  Ohio, 
was  represented  by  President  North,  ,\rthur  B. 
Kratz  and  .Advertising  Manager  Sapp.  In  addi- 
tion to  the  acti\e  business  members  of  the  party  Mr. 
North  brought  with  him  his  son,  and  Mr.  Kratz 
was  accomplished  by  his  wife.  Incidentally,  it  should 
be  mentioned  thai  Mr.  Kratz  has  only  recently 
joined  the  benedicts. 

President  Joseph  Belden  of  the  Belden  Manufac- 
turing Company,  magnet  wire  manufacturers,  turned 
up  at  the  Inn  Wednesday.  The  Belden  com- 
pany is  prospering  under  Mr.  Belden's  management 
and' its  success  is  largely  due.  it  is  said,  to  its  careful 
handling  of  every  special  order  for  magnet  wire,  the 
smallest  orders  receiving  as  prompt  and  as  careful 
attention  as  the  larger  ones. 

The  Kellogg  Switchboard  and  Supply  Company. 
Chicago,  was  represented  most  energetically  by 
F.  V.  L.  Turner  of  the  sales  department.  Milo  G. 
Kellogg  of  the  Kellogg  company.  Chicago,  dropped 
into  the  Inside  Inn  on  Wednesday  morning  and 
mingled  with  bis  friends,  the  Independent  telephone 
people.  Other  Kellogg  representatives  were  J.  C. 
Lewis.  H.  N.  Fares  and  W.  R.  Hind. 

President  E.  P.  Baird  of  the  Baird  Manufacturing 
Companv  of  Chicago  was  "all  there."  and  this  time 
in  person  to  exhibit  not  only  his  Latest  improved 
type  of  telephone  pay-station  equipment  for  meas- 
ured service,  etc.,  but  to  present  a  new  specialty  in 
the  form  of  a  novel  transmitter  arm  with  a  new  type 
of  ioint.  This  joint.  Mr.  Baird  stated,  had  been 
moved  by  machinery  72,000  times  to  test  its  wearing 
quality,  with  the  most  satisfactory  results. 

President  P.  C.  Burns  and  General  Manager  Ihm- 
seu  of  the  .\merican  Electric  Telephone  Company 
made  quite  an  extensive  exhibit  at  the  Inside  Inn  dur- 
ing the  telephone  convention  of  their  latest-im- 
proved telephonic  accessories.  .\  special  exhibit  was 
made  of  a  new  extension  desk  bracket  that  has  just 
been  worked  out  by  President  P.  C.  Burns.  This 
device  is  worthy  of  investigation,  as  it  has  several 
new  features  of  value.  Messrs-  Burns  and  Ihmsen 
as  usual  came  early  and  stayed  late  and  were  aided 
in  their  work  by  S.  J.  Bear. 

The  .\utomatic  Electric  Company  of  Chicago  was 
as  usual  most  skilfully  advertised  by  its  well-known 
representatives.  J.  F.  Crook  of  the  sales  department 
and  Electrical  Engineer  H.  S.  Duraiit.  These  gen- 
tlemen were  clever  enough  to  placard  the  wall  be- 
hind the  president's  desk  with  one  of  the  most  prom- 
inent signs  in  the  Convention  Hall,  and  one  that  must 
have  done  the  Automatic  company  a  world  of  good 
ill  impressing  upon  the  members  the  present  great 
strength  of  ''automaticity"  among  the  Independents. 
Other  representatives  of  the  .-Automatic  company 
were  James  Strasburg,  H.  D.  Critchfield  and  G.  L. 
Fisher. 

The  Ewing-Merkle  Electric  Company  of  St.  Louis 
had  secured  a  parlor  adjoining  the  Convention  Hall 
where  its  representatives,  .Assistant  Manager  of  Sales 
C.  F.  Philo,  Telephone  Department  Manager  L.  G. 
LeBourveau  and  L.  G.  Kalloch  "did  the  hospitable" 
and  extended  invitations  to  visitors  to  inspect  their 
company's  ver>-  handsome  exhibit  in  the  Electricity 
Building.  President  Brown  of  the  company  was 
likewise  in  attendance  at  the  booth  at  the  Fair  at 
various  periods  to  extend  his  well-known  hospitality 
to  the  company's  out-of-town  friends.  The  Ewing- 
Merkle  company  has  quickly  earned  for  itself  a  well- 
deserved  and  what  promises  to  be  a  lasting  reputa- 
tion for  conservative  yet  thoroughgoing  and  busi- 
ness-like treatment  of  customers. 

Members  and  'Visitors. 

Following  is  a  list  of  those  in  attendance  at  the 
convention  ; 

\rnhcim     A.    \'.,    Swedish-American   Tel.   Cc Chicago.    111. 

Baird,   Edw.    1'..  U.-iird   Mfg.    Co .  . Chicngo,   111. 

Ualdwin,  John  F.,  Jr.,  Irontown  Independent  Telephone 

Company    ...Irontown,   Mo. 

liarber,   E.    I Kansas  City.    Mo. 

Darker,    .\.    E.,    Dean    Elcc-   Co .-..., ■;  P^"^'  !  ■ 

Itcani,  l-'rank  1,.,  Columbus  Citizens  Tel.  Co Columbus.  (). 

Ilcl!     T    H.,   Hoosier  Telephone  Company Salem,  Ind. 

r.lasin'Bam,    L.    F Ilawkinsville,    C^. 

Uowman.  \V.  1'.,  John  A.   RoeblinK  s  .Sons  Co.  .  .Cleveland,  O. 
Caldwell,     W.    A..    Standard     Underground    Cable    Co. 

St.  I.ouis,  M.t. 

Clement;  "Eilward  'e.  .'.'. Washington,  1).  C. 

Crook.  J.   F.,  ,\utomatic  Elec.  Co Chicago,   1   . 

Conover,  A.  B.,  John  A.   Roebling's  .Sons  Co Chicago,  III. 

Cracraft.    J-     P.,     Stromberg-Carlson    Tcl.    Mfg.     Co. 

Rochester.    N.    >. 

Crumb,' \V.  IT..  \V.  II.  Crumb  &.  Co Chicago.  111. 

llalrymplc.  II.  T.,  Morrow  County  Tcl.  Co,., Ml.  C.ilcad,  (I. 

Dougherty,   Hugh,   I'nilcd  Tel.  Co ISluffton,   Ind. 

Ilonohoe,   F.    E.,  .Vmer.    Elee.   Works Chicago,  III. 

Karle,   I.   I!..  Texas  Telephone  Co Waco,  Tex. 

Kcoff,  iohn  C  Wcsco  .Supplv  ('.. St.  l.ouis.   Mo. 

I'isher.' E.    II I'.r.ind  R,ipids,  .Mich. 
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Fisher,  C.  L.,  .Automatic  Elec.   Co Cliicago,  111. 

I'rench,  O.  F.,   Cuyahoga  Telephone  Co Cleveland,  O. 

(ireer,    Frederic,    Harvard    Elec.    Co Chicago,   III. 

Hoge,  James  U.,   U.    S.  Tel.  Co Cleveland,  O. 

I  lopkins,  Wm.  A.,  Jr (Columbus,  O. 

lluling,    Cyrus Columbus,   O. 

Ihmsen,  J.   C,  .\merican   Elec.   Tel.   Co Chicago,  III. 

Judson,    C.    II Council   P.luffs,   Ta. 

Kelsey.  J.   C.    Purdue    University Lafayette,    Ind. 

Kleine.  C.  W..  Interstate  Tel.  Co.  of  New  Jersey. 
Consolidated  Tel.  Companies  of  Pennsylvania. 
Hazelton,    Fa. 

Kneisel,  .\rtliur,    Tcl.   Hygienic   Co St.   Louis,  Mo. 

Kratz,  .\.   It.,  and  wife.  North  Elec.  Co Cleveland,  O. 

Land,    E Grand  Rapids,   Mich. 

Lee,   I'.   E.,   Pittsburg  and  Allegheny  Telephone   Com- 

pan  y    I'ittsburg,    Pa. 

Lidberg,   F.,  Swedish-.\inerican  Tel.    Co Chicago,  III. 

.Marshall.    L.    W.,    Electrical    Review Chicago,    III. 

.McMeal,  11.  M.,  Telephony Chicago,  III. 

-McQuillan,  d.  T.,  Lexington  Improvement  Com- 
pany     I-cxington,    Miss. 

McVey.   C.    V-,  Federal  Tel-    Co Cleveland,  O. 

Metzetl,   Wm.    E.,  Measured  Service  Co Chicago,  III. 

-Mock.    Ed.  J.,  Telephony Chicago,    111. 

iMontrove.   Wm.,  Commercial  Elec.   Supply  Co. .St.  Louis,  Mo. 

-Nicholas,   C Columbus,  O. 

Xymanm,    M.   R.,  .\mer.    Tel    Instrument    Co.  ...  Chicago,   III. 

Hear,   S.  J Topeka,  Kan. 

Perry,    Frank  L.,  Western  Electrician Chicago,  111. 

Reber.  Ma-xime St.  Louis,  Mo- 

Ripley,    C.    .M.,   -American    Conduit   Co St-    Louis,  Mo. 

Rotau,   Edward,   Texas  Telephone  Co Waco,  Te.T. 

Rousseau,    .\.   J.,  -Vutomatic  Elcc.    Co Chicago,    III. 

Russell.  .1.  -\.,  Swedish-.-\merican  Telephone  Co Chicago 

Schock.   C.  -A.,  Grayson  County  Tel.  Co Sherman,  Tex. 

Schulter,    -\Ibert Wheaton,    111. 

Schweitzer,  -A.,  Crawfordsville  \\*ire  and  Nail  Com- 
pany  Crawfordsville,    Ind. 

Seyler,   Carl,  Hubbard  &  Co Pittsburg,  Pa. 

Snider,  C.   C,  Home  Tel.  Co Kansas  City 

Stanton,   L.  W Cleveland,  O. 

Stegerk,    C.    W Chicago,   III. 

Stroud,   H.    D.,  Controller  Company Chicago,  III. 

Torlle,  C.  H.,  The  Suttle  Elec.  Co Cleveland,  O. 

Turner,    F- \'.  L.,    Kellog  Switchboard  and  Supply  Co,, Chicago, 

Waterbury,  -\.  L.,  -\nierican  Conduit  Co Chicago,  111. 

Waite,   E-    R-,  Finance Cleveland,   O- 

Watts,    N-    E Staunton,   \'a- 

Weiiich,  P,  J.,   United  Tel.  Co Monroe,  Wis. 

Whitnev,    -\.    A-,    Marion    County   Telephone    Company 

Mt.    Gilead,    O. 

Wiley,  J.    K.,  Standard  Underground  Cable  Co..  .Chicago,  III. 

A'oung.    H.   E Columbia,  Pa. 

Zapp.   Uwight  E Mt.   N'ernon,  O. 


World's  Fair  Visitors  of  Last  Week. 

.Among  those  registered  last  week  at  the  booth  of 
the  Western  Electrician  in  Electricity  Building  at 
the  St.  Louis  Exposition  were  the  following-named : 
George  I.  Herrick.  C.  R.  Wheaton,  111. ;  Frank 
Gardiner.  Dallas,  Te.xas ;  L.  O.  Poulson,  Dayton, 
Iowa :  H.  E.  McDaniel,  Stamford,  Texas :  Walter 
McDaniel,  Stamford,  Texas;  D.  O.  Wallace,  Stam- 
ford, Texas:  T.  Rudolf,  M.  D.,  New  Orleans,  La.: 
V.  Strong,  -Amsterdam,  N.  Y. :  Etta  Stecher,  St. 
Louis:  James  S.  Reaue,  Steubenville.  Ohio:  -A-  F. 
Manchester,  Providence.  R.  I.:  Eustace  Larey,  Liv- 
erpool :  -Anselm  B.  Smith,  Denver,  Colo. :  Henry  S. 
Carhart,  -Ann  -Arbor,  Mich. :  J.  S.  .Alexander,  New 
York  city :  George  F-  Nolde,  Richmond,  A'^a. :  Sam- 
uel M.  Hincklev.  St.  Louis:  L.  Wipperman,  Buf- 
falo, N.  A'.:  J."  H.  Stubbs,  Conway,  Ark.:  Pearl 
Stiibbs.  Conway,  -Ark- :  Charles  Hamlet.  -Atkins, 
-Ark- :  George  R.  Williams,  Fort  Worth,  Texas : 
J.  C.  Bann,  Kno-xville,  Tenu- :  R-  P-  King,  Cincin- 
nati, Ohio :  J.  J.  Brown,  Toronto,  Out. :  J.  H.  Smith, 
■Toronto,  Ont. :  S.  H.  -Allen.  Oxford,  Ohio;  Ja:nes 
Burrows,  Missouri  and  Kansas  Telephone  Com- 
pany, St.  Joseph,  Mo- :  Buford  .Adams,  Missouri  and 
Kansas  Telephone  Companv,  St.  Joseph,  M'o. : 
Qiarlcs  C.  Clark.  Alyersville.'  Aid.;  F.  M.  Badders, 
Topeka,  Kan. ;  Harrv  D.  Chopin,  Chicago ;  E.  AV. 
Cougdon.  Chicago :  R.  E.  Noble.  Chicago ;  W.  N- 
Foster.  Conroe,  Te.xas:  H-  F-  Coniiell.  Chicago;  G. 
Brookmann.  Madrid ;  I.  T.  -Alvord,  Ogdcn,  Utah ; 
-A-  O.  Summer,  Moravia,  Iowa :  Ned  M.  Conley. 
Moravia.  Iowa:  J.  M-  Lenz,  Chicago;  B.  G-  Miller, 
Boonville,  Mo.;  W.  H.  Freeman  and  wife.  New 
York  city ;  Miss  M.  L.  Jones.  New  A'ork  city :  Jabez 
Pelhericlle.  Tavistock,  England:  James  McGonnis, 
Chicago :  J.  H.  Baxtan,  -Ash  Grove,  Mo. :  .A.  E.  Tay- 
lor, St.  Louis;  L.  M.  Berry,  Wabash,  Ind.;  E.  B. 
Mason.  -Athens.  Ohio;  Ernest  L.  A^antrees.  Butler, 
Mo.;  Edward  H.  A^antrees,  Butler,  AIo. ;  Edward 
H.  Armstrong.  Butler,  Mo.;  C.  .A.  Davis,  VVindleer, 
Pa. ;  A.  E.  A'enneberg.  Havensville,  Kan. :  -Arthur  C. 
-Fox.  Houghton.  Mich-;  O.  Lanash,  St.  Louis;  W.  S. 
Smith,  St.  Louis :  Deane  Wvant.  Bethel,  Kan. : 
H.  M.  Beeck.  Waukesha,  Wis. :  'T.  A.  Berhalter,  Chi- 
cago;  Mr.  and  Mrs.  W.  H.  Bomb,  New  York  city; 
J.  H.  Browning.  Jr..  New  A'ork  city;  Frank  S.  Wel- 
lon,  Philadelphia  Electric  Company,  Philadelpiiia, 
Pa.:  John  Z.  Miller.  Erie,  Pa.:  Richard  A.  Bradley, 
Kansas  City,  AIo. 


BOOK  TABLE. 


BUSINESS  Short  Cuts.  Compiled  by  the  Board  of 
Experts  of  the  Book-keeper  and  Business  Man's 
Magazine.  Detroit:  The  Book-keeper  Publishing 
Company.  1904.  Pp.  (5  by  7  inches)  157.  with 
illustr.itions.     Price,  $1. 

Considerable  valuable  information  of  a  kind  to  be 
appreciated  by  office  men  and  accountants  is  pre- 
sented in  this  comenientlv  arranged  hand-book.  Im- 
proved methods  are  briefly  described  and  explained. 
Their  employment  is  calculated  to  lessen  the  labors 
nnd  increase  the  abilities  of  the  class  to  whom  the 
book  is  dedicated  by  the  compilers. 


James  M.  Mariindale  will  construct  a  street-railway 
system  in  Guthrie,  Okla.  It  will  be  an  electric  roati, 
and  Mr.  Mariindale  will  put  in  25  per  cent  of  the 
capital. 


October  i,   1904 


WESTERN     ELECTRICIAN 


The  Present  Status  of  the  Edison  Stor- 
age Battery.' 

By  a.  E.  Kennelly  and  S.  E.  Whiting. 

Type  E  is  the  cell  now  manufactured  and  4>laced 
oil  the  market  in  three  sizes,  which  differ  only  in 
the  number  of  assembled  plates.  The  full  capacity 
of  the  cell  is  found  to  be  about  140  ampere-hours, 
which  makes  the  total  output  at  30  amperes,  173 
watt-hours,  and  at  120  amperes,  145  watt-hours;  or 
the  specific  output  13.7  watt-hours  per  pound  (30.2 
watt-hours  per  kilo)  and  11. 5  watt-hours  per  pound 
(^5.4  watt-hours  per  kilo)  at  the  two  rates,  re- 
spectively. 

The  containing  cell,  as  also  the  grids  and  pockets, 
are  made  of  thin  sheet  steel  plated  by  a  special  proc- 
ess. The  jar  completely  encloses  the  element  and 
the  lid  is  soldered  permanently  in  place.  There  are 
four  openings  in  the  steel  top.  Two  of  these  are  in- 
sulated by  rubber  bushings,  through  which  the  ter- 
minal posts  project.  The  third  opening  is  a  filler 
hole  with  gas-tight  hinge-stopper.  The  fourth  open- 
ing is  a  gas  vent  provided  with  a  valve  and  gauze 
screen,  to  prevent  escape  of  entrained  liquid. 

The  insulation  between  the  walls  of  the  can  and 
the  enclosed  element  is  all  of  hard  rubber.  On  the 
bottom  is  a  four-barred  grating,  0.4  inch  deep. 
On  the  ends  are  ladder-like  frames,  giving  about  o.ii 
inch  clearance  and  grooved  to  hold  the  edges  of 
the  plates.  On  the  sides  are  solid  sheets  0.014  inch 
thick.  It  has  been  found  necessary  to  subject  all 
the  rubber  insulation  to  a  special  chemical  treatment 
to  prevent  a  foaming  action  of  the  alkaline  elec- 
trolyte. 

Between  the  plates  are  threaded  four-cornered  rods 
of  rubber  about  o.i  inch  thick  and  spaced  0.57  inch 
apart.  The  distance  between  opposed  plate  surfaces 
is  about  0.04  inch.  Plates  of  like  polarity  are  bolted 
to  a  horizontal  bar  at  the  top,  provided  with  spacing 
washers   and  joined  to   the  vertical   terminal   post. 

For  use  in  vehicles  the  cells  are  grouped  in  wooden 
trays  containing  three,  four  or  six  cells  each.  Con- 
nections between  cells  are  ingeniously  made  by  taper 
lugs,  and  each  jar  is  insulated  from  its  neighbors 
and  from  the  base  by  spacing  blocks  and  a  rubber 
pad.  respectively. 

The  grid  itself  and  the  pockets  containing  the  active 
materials  are  identical  for  both  positive  and  negative 
electrodes.  The  grid  is  9.25  inches  high — excluding 
the  lug — 4.75  inches  wide  and  0.015  inch  thick.  It 
contains  24  rectangular  holes,  each  2.95  inches  high 
and  0.5  inch  wide.  Into  these  holes  are  fitted  pockets. 
These  are  made  up  of  strips  of  0.003-inch  steel,  hav- 
ing ilanged  edges  that  telescope  together  to  form 
the  pocket  or  container  of  the  active  material.  These 
pockets  have  each  about  5,000  perforations. 

The  active  material  of  the  positive  plate  is  an  oxide 
of  nickel  in  finely  divided  form  commingled  with  a 
conducting  substance,  "Such  as  flake  graphite,  in  order 
to  improve  the  conductivity  of  the  mass.  The  active 
material  of  the  negative  plate  is  finely  divided  iron 
similarly  commingled  with  a  conducting  substance. 
The  electrolii:e  is  a  20  per  cent,  aqueous  solution  of 
potassium  hj'drate. 

In  assembling,  the  pockets  are  filled  with  active 
material,  closed  and  inserted  in  the  holes  of  the  grid. 
The  plate  is  then  subjected  to  a  pressure  of  150 
tons,  for  the  purpose,  first,  of  flanging  the  pockets 
over  the  holes  in  the  grid,  in  order  to  lock  them  firinlv 
in  position,  and,  second,  of  corrugating  the  surface 
of  the  pocket  in  such  a  manner  as  to  provide  adequate 
elastic  movement  of  the  envelope,  in  view  of  the 
contraction   and    expansion    of   the   contents. 

The  weight  of  the  active  matetial  in  its  initial 
condition,  and  including  the  conducting  material,  is 
about  3.2  grammes  per  pocket  for  the  nickel  and 
4.6  grammes  for  the  iron  plate.  This  represents  a 
total  quantit}^  of  922  grammes  positive  active  mate- 
4-ial.  and  662  grammes  of  negative  active  material  in 
an  E-iS  cell.  The  weight  of  electrolvte  per  cell  is 
3.1  pounds  (1.40  kilos)  at  a  normal  density  of  1.190, 
which  represents  about  25  per  cent,  of  the  total  weight 
of  the   cell. 

The  Edison  cell  is  of  the  oxygen-lift  type.  That 
is  to  sa}'.  the  process  of  charging  consists  in  driving 
oxygen  electrolytically  from  the  negative  to  the  posi- 
tive plate.  During  discharge  the  oxygen  leaves  the 
positive  plate  and  enters  the  negative  plate.  The 
chemical  actions  in  the  cell  have  not,  as  yet.  been 
completely  investigated.  The  following  conditions 
may.  however,  be  accepted  provisionally  as  forming 
-  a  working  theory : 


Condition.         Positive    plate.      Electrolyte. 


1     Ni02 
Charged NiOo 


Discharging. 


NiOi  K 
Ni02  K 


-l-NiiOsKOH 
KOH 


KOH 
H2O 
KOH 


Negative 

plate. 


HoO 


Discharged . 


Xi>0.3 


HO 
H2O 


Fe 


KOH 
H2O 
KOH 


FeO- 
FeO 


The  cycle  represented  in  the  above  table  shows 
that  during  discharge  the  electrolyte  divides  into 
potassium   cations   and   hydroxyl   anions,   the   former 

I.  Abstract  of  a  paper  presented  before  Section  C  of  the  Inter- 
national Electrical  Congress  of  St.  Louis.  September  15.  1904.  Dr. 
Kennelly  is  professor  and  Mr.  Whiting  instructor  of  electrical 
engineering  at  Harvard  Universitj'. 


being  directed  toward  the  positive  plate  and  the  lat- 
ter toward  the  negative  plate.  On  arriving  at  these 
plates  the  ions  give  up  their  respective  charges.  At 
the  positive  plate,  the  potassium  robs  the  nickel  oxide 
of  a  portion  of  its  oxygen  and,  in  combination  with 
the  water  present,  forms  new  molecules  of  potassium 
hydrate,  the  original  electrolyte.  At  the  negative 
plate  the  hydroxyl  ions  deliver  oxygen  to  the  ion 
and  form  water.  Thus  the  electrolyte  tends  to  be- 
come concentrated  in  the  pores  of  the  positive  plate 
and  attenuated  in  the  pores  of  the  negative  plate. 
Diffusion  ultimately  destroys  this  difference  of  con- 
centration and  leaves  the  electrolyte  in  its  original 
condition,  since  at  any  instant  the  tofal  quantity  of 
water  and  of  potassium  hydroxide  (including  the 
pores  of  both  plates),  remains  the  same. 

It  would  appear  from  the  form  of  electromotive- 
force  curve  (Fig.  i)  during  complete  discharge,  that 
after  the  cell  has  become  almost  entirely  discharged 
other  stages  of  oxidization  develop,  and  further  in- 
vestigation may  show  that  the  outline  of  the  chemical 
cycle  above  presented  is  very  incomplete.     Whatever 
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FIG.     I.       EDISON    BATTERY    DISCHARGE  CURVE  OF  ELECTRO- 
^    -  MOTIVE    FORCE. 

the  complete  cycle  may  be,  it  is,  in  all  probability, 
however,  of  the  type  indicated. 

Various  observations,  both  of  the  authors  and 
other  observers,  show  that  the  discharge  curve  of 
electromotive  force  of  the  type-E  cell  possesses  the 
following  peculiarities: 

(i)  An  initial  period  of  rapid  descent  occupying 
about  10  per  cent,  of  the  delivery  period. 

(2)  A  nearly  steady  gradient  of  gradual  descent 
continuing  until  within  about  10  per  cent,  of  the  end 
of  the  whole  delivery  period. 

(3)  A  final  period  of  rapid  descent  occupying  the 
last  10  per  cent,  of  the  delivery  period  (assumed  as 
stopping  at  a  potential   difference  of  O.75  volt). 

A  fair  sample  of  this  curve  is  represented  by  the 
heavy  line  in  Fig.  r.  The  initial  electromotive  force 
is  influenced  by  the  previous  history  of  the  cell, 
more  particularly  by  the  time  which  has  elapsed 
since  the  close  of  the  preceding  charge.  The  range 
cf  initial  electromotive  force  is  between  1.35  and  1.65 
volts.  It  would  seem  that  this  electromotive  force 
depends  upon  the  amount  of  gases  remaining  after 
the  charge,  occluded  in  the  pores  of  the  cell. 

The  electromotive  force  at  and  near  the  end  of  the 
discharge  is  also  somewhat  variable,  depending  in 
some  measure  upon  the  rate  and  nature  of  the  dis- 
charge. It  clearly  accompanies  the  exhaustion  of  the 
active  materials. 

It  has  been  observed  both  by  the  authors  and  by 
other  experimenters  that  the  internal  resistance  of 
an  Edison  type-E  cell  is  substantially  constant  during 
the  main  working  portion  of  the  discharge  corre- 
sponding to  (be)  in  Fig.  2.  Thus,  in  the  E-18  cell, 
the  internal  resistance  at  ordinary  temperatures  is 
about  0.0022  ohm.  This  would  correspond  to  0.0278 
ohm  in  a  type-E  similar  cell  weighing  one  pound, 
or  to  0.0126  ohm  in  a  cell  weighing  one  kilo.  The 
internal  resistance  is  slightly  less  at  the  beginning 
of  the  discharge,  but  becomes  considerably  greater 
near  the  end  of  the  discharge.  Since,  however,  this 
rise  in  resistance  occurs  only  during  a  small  portion 
near  the  end  of  the  delivery,  its  effect  in  the  tot<al 
discharge  may  be  neglected  for  most  practical  pur- 
poses. 

The  internal  resistance  does  not  vary  greatly  with 
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FIG.    2.       ACTUAL  AND  EQUIVALENT    ELECTROMOTIVE-FORCE 
CURVES    OF    EDISON    BATTERY    DURING    DELIVERY. 

the  discharge  rate  within  the  usual  working  limits 
of  o  to  150  amperes.  In  other  words,  the  drop  of 
pressure  in  the  cell  is  approximately  proportional  to 
the  discharging  current  strength. 

The  maximum  amount  of  power  obtainable  in  the 

e' 
external  circuit  of  any  cell  is  watts;  where  e  is 

4r 
the  actual  electromotive  force  and  r  the  actual  internal 
resistance   of   the   cell.     Under   these   conditions    the 
cell  will  work  at  50  per  cent,  efficiency,  with  equal 
internal  and  external  resistance. 

The  energy  liberated  in  an  Edison  E-18  cell  is  1.3 
volts  X  141  ampere-hours  —  183.3  watt-hours  =  14.4S 
watt-hours  per  pound  (31.9  watt-hours  per  kilo),  and 
this  liberation  of  energy  is  constant  to  a  first  approxi- 
mation for  all  rates  of  discharge  within  the  working 
limits.  The  amount  of  this  liberated  energy  which 
is  delivered  in  the  external  circuit  depends  only  on 
the  electrical  efliciency  of  the  circuit,  or  on  the  drop 


of  pressure  in  the  cell.  Thus,  at  90  per  cent,  elec- 
trical efficiency,  or  10  per  cent,  internal  drop  (corre- 
sponding to  about  60  amperes  in  the  E-18  cell),  the 
externally  delivered  energ)^  would  be  183.3  X  0-9  = 
165  watt-hours. 

The  charging  electromotive  force  of  an  Edison  cell 
is  approximately  1.6  volts  (somewhat  greater  at  the 
outset)  until  about  60  per. cent,  of  the  charge  has 
been  stored,  when  it  rises  to  about  1.75  volts,  simul- 
taneously with  increased  evolution  of  gases.  This 
rise  is,  therefore,  apparently  connected  with  gaseous 
polarization.  To  the  electromotive  force  of  the  cell 
must  be  added  the  drop  in  internal  resistance,  in 
order  to  find  the  potential  difference  at  charging  ter- 
minals. The  mean  electromotive  force  of  the  cell 
during  charge  may,  therefore,  be  taken  as  roughly 
1%  volts.  The  resistance  of  the  cell  during  charge 
is  approximately  the  same  as  during  discharge,  being 
greater  at  the  outset  of  the  charge,  corresponding  to 
the  condition  of  resistance  at  the  end  of  the  discharge. 

During  the  charge  of  Edison  cells,  bubbles  of  gas 
are  liberated  at  both  plates,  oxygen  at  the  anode  or 
positive  plate,  and  hydrogen  at  the  cathode  or  nega- 
tive plate.  The  collected  gases  form  an  explosive 
mixture. 

Since  the  mean  electromotive  force  of  discharge  is 
approximately  1.3  volts,  and  the  mean  electromotive 
force  of  charge  approximately  1.67  volts,  it  follows 
that  the  superior  limit  of  watt-hour  efficiency  in  an 

Edison  cell  is  ,  or  78  per  cent.     In  practice  it  is 

1.67 
always  less  than  this,  due  to  internal  drop. 

The  efficiency  may  best  be  examined  first  in  rela- 
tion to  the  voltage  of  charge  and  discharge,  and,  sec- 
ond, in  relation  to  the  electric  quantity  charged  and 
discharged. 

If  there  were  no  drop  of  pressure  due  to  internal 
resistance,  either  in  charging  or  in  discharging,  and 
all  the  electricity  charged  in  the  cell  (as  expressed 
in  coulombs  or  ampere-hours)  were  discharged,  the 
ampere-hour  efficiencj'  of  the  cell  being  thus  100  per 
cent.,  the  watt-hour  efficiency  would  be  78  per  cent, 
or  thereabouts.  This  figure  can,  in  fact^  be  ap- 
proached by  employing  very  low  rates  of  charging 
and  di.scharging;  i.  e.,  by  taking  many  hours  to  each 
process.     On    the    other    hand,    the    more    rapid   the 
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FIG.    3.       CURVES    SHOWING    USEFUL    ENERGY  DELIVERED  IN 
DISCHARGE   TO    O.75    VOLT    BY   EDISON    BATTERY. 

charge  and  discharge,  the  greater  the  IR  drop  in  the 

cell,  and  the  less  the  efficiency,  even  on  the  assump- 
tion of  ICO  per  cent,  ampere-hour  efficiency.  Thus,  at 
6c-ampere  charging  and  discharging  rates,  the  poten- 
tial difference  in  charge  would  average  about  1.8 
volts  in  the  E-18  cell  and  the  potential  difference  in 
discharge  would  average  about  1.17  volts  to  the  0-75- 
volt  limit,  representing  a  watt-hour  efficiency  of  65 
per  cent.,  with  100  per  cent,  ampere-hour  efficiency. 

The  Edison  cell  would  manifestly  possess  an  am- 
pere-hour efficiency  of  100  per  cent,  if  no  gases  or 
irreversible  substances  were  generated  in  its  cycle  of 
chemical  action.  Thus,  if  a  certain  number  of 
grammes  of  iron  were  reduced  and  a  certain  number 
of  grammes  of  nickel  were  oxidized  by  one  ampere- 
hour  of  charging  current,  and  no  other  action  took 
place,  then,  on  discharge,  the  reconversion  of  these 
masses  of  active  material  would  develop  the  com- 
plete ampere-hour  of  electricity.  On  the  other  hand, 
every  gramme  of  hydrogen  (or  the  equivalent  mass 
of  oxygen)  liberated  and  discharged  from  the  nega- 
tive plate  during  charge  absorbs  26.8  ampere-hours  of 
electricity,  which  is  not  returned  to  the  circuit  during 
discharge.  The  ampere-hour  efficiency  of  the  Edison 
cell  is,  therefore,  determined  by  the  amount  of  gas 
escaping  during  the  charge.  This  in  turn  depends 
upon  the  rate  of  charge,  or  charging-current  strength, 
since  the  greater  this  strength  the  greater  the  drop 
in  internal  resistance,  and  the  sooner  the  plates  are 
brought  to  that  difference  of  potential  at  which  the 
water  is  rapidly  decomposed. 

The  essential  results  of  various  tests  are  repre- 
sented in  Fig.  3.  This  chart  gives  the  output  of  the 
Edison  cell  (per  unit  mass)  at  varying  power  rates 
of  di.scharge  Curves  I.,  II.  and  IIT.  represent  the 
laboratory  tests  obtained  for  type  D  by  the  Lab- 
oratoire  Central  d'Eiectricit^,  Mr.  Hibbert  and  M. 
Hospitalier,  respectively.  Curve  V.  represents  the 
corresponding  values  for  the  E-18  cell  on  normal- 
rated  capacity  and  delivery.  Curve  IV.  represents, 
on  the  other  hand,  the  corresponding  values  for  the 
E-iS  cell,  when  operated  under  laboratory  conditions 
of  maximum  capacity  and  delivery.  In  practice,  the 
output  may  be  expected  to  fall  between  these  two 
curves,  IV.  and  V. 

Although  the  authors'  tests  of  the  type-E  cell  have 
been  confined  to  the  E-iS  i2^/4-pound  cell,  factory 
tests  of  the  larger  sizes  of  this  latest  show  about  12 
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per  cent,  greater  ina.Ninium  (mtptit  per  unit  nuiss  than 
corresponds  to  Curve  V.  Tliis  may  be  accounted  for 
by  the  lesser  proportion  of  dead  weight  (.solution, 
jar  and  connections)  than  is  presented  in  the  E-iS 
cell. 

Much  experience  has  been  attained  in  actual  service 
from  the  Edison  battery  on  automobiles.  This  expe- 
rience has  led  to  the  cliinination  of  some  of  the  minor 
practical  difliculties  that  any  new  battery  always  en- 
counters. The  successive  improvements  in  the  bat- 
tery have,  in  fact,  been  due  to  the  perception  of 
defects  discovered  in  actual  vehicle  practice. 

It  would  seem  that  the  Edison  cell  is  so  durable 
that  no  electrical  depreciation  is  discernible  in  the 
cells  during  the  three  years'  total  experience  of  the 
practical  construction  of  the  battery.  No  mechanical 
corrosion  of  the  plates  or  pockets  has  been  discernible 
during  that  time,  and  no  depreciation  seems  to  have 
yet  occurred  in  the  active  material,  judging  from  the 
capacity  tests  of  cells,  which  are  stated  to  be  as  great 
at  the  present  time  as  they  were  when  the  cells  were 
first  constructed.  The  authors  have  recently  con- 
firmed this  observation  in  the  case  of  type-D  cells 
that  have  run  nearly  3,000  miles  in  an  automobile  of 
the  Edison  company  in  Boston.  The  capacity  of 
these  cells  was  found  to  be  equal  to  that  of  new  cells 
of  the  same  type.  Two  of  these  cells  were  opened 
for  examination  and  the  sediment  in  them  collected 
and  dried.  The  dry  sediment  weighed  3.9  and  7.1 
grammes,  respectively,  probably  less  than  one-third 
of  one  per  cent,  of  the  active  material  in  the  grids. 
In  fact,  a  new  cell,  freshly  set  un  will  show  about  this 
quanlity  of  material  washed  by  the  solution  from  the 
external  surface  of  the  plates.  No  signs  of  deprecia- 
tion or  corrosion  appeared  on  any  of  the  plates  or 
comiections. 

According  to  observations  at  the  factory,  Edison 
cells  lose  15  per  cent,  of  the  ampere-hour  charge  in 
eight  weeks  of  idleness.  Another  test  showed  Ti 
per  cent,  of  loss  by  standing  one  week.  Hibhert's 
tests  on  type  D  showed  nine  per  cent,  loss  in  48  hours 
and  27  per  cent,  in  26  days.  Hospitaller's  tests  on 
type  D  showed  less  than  10  per  cent.  loss  after  24 
days.  A  test  of  the  authors  on  four  type  E-18  cells 
gave,  after  26  days'  idleness,  100  ampere-hours  per 
cell.  This  represents  a  loss  of  nine  per  cent,  of  the 
normal  rated  capacity  of  the  cells,  or. 28.6  per  cent, 
of  the  maximum  rated  capacity.  At  a  corresponding 
charge,  the  delivery  within  24  hours  would  have  been 
about  140  ampere-hours. 

All  of  the  tests  show  that  the  cells  are  remaikably 
immune  from  deleterious  effects  due  to  careless  treat- 
ment. Cells  have  been  allowed  to  dry  out,  have  been 
permanently  short-circuited,  or  even  charged  in  the 
wrong  direction.  These  cells  have  shown  a  full 
restoration  of  their  capacity  after  a  prolonged  restor- 
ing normal  charge. 

Conclusions. 

The  Edison  nickel-steel  alkaline  storage  cell,  in 
its  large  output  at  heavy  discharge  rates,  its  low 
depreciation  in  capacity  and  its  durability  under  se- 
vere and  adverse  treatment,  approaches  the  capabili- 
ties of  a  piece  of  mechanical  apparatus  more  nearly 
than  is  ordinarily  credited  to  electrolytic  structures. 
For  this  reason  it  is  specially  adapted  to  automobile 
service,  where  the  treatment  is  abnormally  arduous 
and   severe. 

The  authors  desire  to  express  their  indebtedness  to 
Mr.  Edison  for  the  cells  which  be  placed  at  their 
ilisposal  for  test,  as  well  as  facilities,  for  becoming 
acquainted  with  the  facts  concerning  their  manufac- 
ture. Also  to  his  assistant,  Mr.  R.  A.  Fliess  of  the 
Edison  Storage  Battery  Company,  who  very  kindly 
placed  an  invaluable  collection  of  experimental  data 
at  our  disposition.  We  are  also  indebted  to  Mr. 
C.  L.  Edgar,  president  of  the  Edison  Electric  Illumi- 
nating Company  of  Boston,  for  the  use  of  his 
battery  in  tests  and  information  concerning  the 
same  from  his  assistants. 


nesota,  E.  A.  Richardson  of  Minneapolis;  Maryland, 
H.  K.  McKay  of  Baltimore;  Missouri,  F.  E.  Adams 
of  St.  Louis;  Indiana,  G.  M.  Sanborn  of  Indianapo- 
lis; Washington,  D.  C,  E.  C.  Graham;  Ohio,  E.  M. 
Lawton  of  Cincinnati;  Illinois,  Arthur  Frantzen  of 
Chicago ;  Connecticut,  H.  E.  Page  of  Hartford ; 
Massachusetts,  Setli  B.  Withcrbee  of  Boston;  Wis- 
consin, George  C.  Rohn  of  Milwaukee;  Iowa,  Ed- 
ward Kunkel  of  Dcs  Moines ;  Arkansas,  T.  B.  Mar- 
tin, Jr.,  of  Little  Rock. 


The  National  Electrical  Contractors' As- 
sociation. 

The  fourth  annual  convention  of  the  National 
Electrical  Contractors'  Association  was  opened  on 
the  afternoon  of  September  14th  in  the  Century 
Building,  St.  Louis,  after  a  meeting  of  the  board  of 
directors  in  the  forenoon.  The  convention  lasted 
three  days.  The  meetings  of  the  first  two  days 
were  held  behind  closed  doors.  On  the  third  dav 
many  important  subjects  were  discussed.  G.  W. 
Sanborn  of  Indianapolis  spoke  on  the  developments 
bearing  on  the  Underwriters'  rulings.  W.  S.  Sissnn 
of  the  D.  and  W.  Fuse  Company  of  Providence  dis- 
cussed various  points  in  fuse  construction.  Other 
.speakers  were  W.  W.  Low,  Chicago;  C.  E.  Flanck, 
Pittsburg;  C.  E.  Lee.  Pittsburg:  H.  B.  Coho,  Erie, 
Pa.,  and  .Alexander  Henderson,  New  York  citv.  An 
important  discussion  arose  on  the  subject  of  state 
licensing  for  electrical  contractors,  in  which  Messrs. 
Gray,  Eidlitz,  Galloway  and  Kneider  spoke  in  favor 
of  the  plan. 

The  board  of  directors  elected  the  following- 
named  officers:  President,  M'.  E.  McClcarv  of  De- 
troit, Mich. ;  vice-presidents.  W.  J.  Gray  nf  Minne- 
apolis, Minn.;  Walter  C.  Mclntire  of  Philadelphia, 
and  J.  P.  Coughlin  of  Worcester,  Mass.;  sncretarv, 
W.  H.  Morton  of  Utica;  N.  Y.;  treasurer,  John  R. 
Galloway  of  Washington,  D.  C. 

The  tiew  board  of  directors  is  made  up  as  follows: 
New  York,  James  R.  Strong  of  New  York  citv  and 
M.  L.  Barnes  of  Troy;  Pennsylvania,  E.  R.  Keller  of 
Philadelphia;  Michigan,  F.  J.  Miner  of  Detroit;  Min- 


Tesla  Patents  Upheld  in  Stanley  In- 
strument Case. 

An  opinion  w'as  handed  down  September  9th  by 
the  Circuit  Court  of  Appeals  for  the  first  cir- 
cuit in  the  case  of  the  Westinghousc  Electric 
and  Manufacturing  Company,  complainant  and  ap- 
pellant, against  the  Stanley  Instrument  Company,  de- 
fendant and  appellee,  known  as  the  "Stanley  in- 
strument case,"  the  case  having  been  appealed  from 
the  United  States  Circuit  Court  for  the  District  of 
Massachusetts.  The  Court  of  Appeals  reversed  the 
decree  of  the  lower  court,  which  was  in  favor  of  the 
defendant.  The  opening  and  closing  paragraphs  of 
the  opinion  of  the  court,  written  by  Judge  Putnam, 
are  of  interest,   and   are   here   given : 

There  is  so  much  judicial  literature  bearing  on 
this  case  tl^at  only  a  brief  preliminary  statement  is 
required.  The  bill  alleges  an  infringement  of  the 
two  claims  of  letters  patent  for  an  invention.  No. 
5tT,559,  issued  to  Nikola  Tesla  on  December  26, 
1893.  on  an  application  filed  on  December  8,  188S, 
and  of  the  first  claim  of  No.  511,560,  issued  to  Tesla 
on  the  same  December  26th,  on  an  application  filed 
on  the  same  December  8th.  No.  511,559  is  captioned 
"Electrical  Transmission  of  Power,"  and  opens  with 
the  statement  that  Tesla  had  invented  "certain  new 
and  useful  improvements  in  electrical  transmission 
rf  power."  No.  511,560  is  captioned  "Systems  of 
Electrical  Power  Transmission,"  and  opens  with  the 
claim  that  Tesla  had  invented  "certain  new  and  use- 
ful improvements  in  systems  of  electrical  power 
transmission."  The  claims  of  No.  511,559  are  as  fol- 
lows : 

"i.  The  method  of  operating  motors  having  in- 
dependent energizing  circuits,  as  herein  set  forth 
which  consists  in  passing  alternating  currents 
through  both  of  the  said  circuits  and  retarding  the 
nhases  of  the  current  in  one  circuit  to  a  greater  or 
less  extent  than  in  the  other. 

"2.  The  method  of  operating  motors  having  in- 
dependent energizing  circuits,  as  herein  set  forth, 
which  consists  in  directing  an  alternating  current 
from  a  single  source  throueh  both  circuits  of  the 
motor  and  varying  or  modifying  the  relative  resist- 
ance or  self-induction  of  the  motor  circuits  and 
thereby  prodticins:  in  the  currents  differences  of 
phase,  as  set  forth." 

The  claim  of  =;Tr.56o  in  issue  is  as  follows: 

"t.  The  combination  with  a  source  of  alternating 
currents,  and  a  circuit  from  the  same,  of  a  motor 
havin.cr  Independent  energizing  circuits  connected 
with  the  said  circuit,  and  means  for  rendering  the 
magnetic  effects  due  to  said  energizing  circuits  of 
different  phase  and  an  armature  within  the  influence 
nf  said   energizing  circuits." 

The  bill  was  dismissed  hv  the  Circuit  Court  bv 
;'n  opinion  passed  down  on  March  ir.  1903,  129  Fed. 
Rep.,  140.  The  only  reason  for  dismissal  given  was 
that  the  complainant  had  failed  to  establi.sh  by  suffi- 
cient proofs  a  conccDtion  of  the  in\'entIon  by  Tesla 
prior  to  April  22,  1888,  the  date  of  a  certain  pub- 
lication in  Italy  loiown  as  the  Ferraris  publication. 
The  opinion  refers  to  one  of  the  Circuit  Court  of 
Appeals  for  the  second  circuit,  Westinghousc  Com- 
pany vs.  Catskill  company,  121  Fed.  Rep.,  831,  passed 
down  on  February  25,  1903,  wherein  It  was  held  that 
the  proofs  were  insufficient  to  establish  Invention  by 
Tesla  prior  to  April  22d,  as  rendering  unnecessary 
an  extended  statement  by  himself.  Thereupon,  the 
complainant  appealed  to  us. 

The  patents  In  suit  relate  'to  the  conversion  of 
alternating  currents  of  electricity  into  a  continuous 
current.  'The  latest  condition  of  the  prior  art  is 
.shown  by  patents  issued  to  Tesla  under  date  of  RTay  - 
I,  1888,  referred  to  over  and  over  again  in  the  ju- 
dicial literature  on  this  topic.  These  describe  a  sys- 
tem "of  electrical  power  transmission  In  which  the 
motor  contains  two  or  more  independent  energizing 
circuits  through  which  were  caused  to  pass  alternat- 
ing currents,"  "conveyed  directly  from  the  generators 
to  the  corresponding  motor  coils  by  Independent  lines 
or  circuits."  The  Improvement  of  the  patents  In  suit 
dispenses  with  one  of  the  lines,  or  circuits. 

*  *  *  *  *  *  * 

It  Is  not  necessary  for  ns  to  discuss  whether  what 
Tesla  applied  his  Inventive  ability  to  was  a  "great 
engineering  problem,"  as  described  by  plaintiff;  but 
it  was  a  problem  practically  unsolved  in  the  then 
state  of  the  art.  and  of  such  a  character  that  its 
solution  was  certainly  a  useful  one.  Therefore,  the 
invention,  according  to  settled  rules,  is  to  be  pro- 
tected to  Its  fullest  extent  unless  something  of 
a  positive  character,  either  in  the  patent  itself  or 
elsewhere,  prevents.  It  is  true  that  Tesla's  specifi- 
cation indicates  strongly  that  he  probably  had  not 
in  mind  the  application  of  his  invention  to  any  motors 
except  his  own.  Possibly  be  valued  no  other  two- 
phased  alternating-current  motors,  or  he  conceived 
that  there  were  no  others;  so  that  naturally  the  prac- 
tical application  which  he  had  In  mind  was  limited 
accordingly.     Ne\'ertheless,  be  Is  entitled  to  the  ad- 


vantage of  the  well-settled  rule  by  virtue  of  which 
an  inventor  who  has  patented  his  invention,  is  en- 
titled to  all  the  uses  to  which  it  may  be  applied,  of 
the  class  to  which  he  himself  practically  applied  it. 
Therefore,  we  do  not  perceive  how,  on  any  rule 
relating  to  the  fundamental  nature  of  inventive  con- 
ceptions, or  to  the  construction  and  effect  to  be  given 
to  the  specifications  and  claims  in  patents  for  inven- 
tion, it  can  be  held  that  the  respondent  can  escape, 
for  any  reason  we  are  now  discussing,  the  charge  of 
infringement. 

Our  observations  so  far  have  been  more  particu- 
larly with  reference  to  the  phraseology  of  the  only 
claim  of  patent  No.  511,560  in  issue.  The  claims  of 
patent  No.  51 1.559.  so  far  as  the  topic  we  are  dis- 
cussing is  concerned,  are  as  broad  as  the  single  claim 
of  patent  No.  511,560.  It  is  true  they  contain  the 
words  "as  herein  set  forth,"  which  are  not  found  in 
the  other  patent;  but  these  words  connect  directly 
with  the  words  "independent  energizing  circuits," 
and  they  do  not  necessarily  relate,  either  grarn- 
matically  or  by  any  reasonable  demands  of  the  rules 
of  construction,  to  any  particular  description  of  mo- 
tors. Therefore,  within  the  rules  stated  in  Recce 
Button-Hole  Company  vs.  Globe  Button-Hole  Com- 
pany, ubi  stipra,  bv  virtue  of  which  all  expressions 
in  specifications  6r  claims  are  to  be  held  to  sustain 
the  actual  invention  so  far  as  they  can  reasonably 
be  so  construed,  this  one  does  not  stand  in  the  way 
of  our  giving,  so  far  as  the  topic  we  are  discussing 
IS  concerned,  as  broad  a  construction  to  patent  No. 
Sri.559  as  to  the  claim  of  patent  No,  511,560  in  issue. 

The  diflicnUv  which  presses  itself  "unon  us  on  the 
oncstion  of  infringement,  grows  out  of  the  fact  that 
the  amount  of  power  used  by  the  respondent  is  ap- 
proximately what  Is  described  by  it  as  negligible; 
Ibat  is  very  minute.  Nevertheless,  it  is  power  dc- 
velnned,  as  set  out  by  Blathv's  claims,  bv  "a  metallic 
rotating  body,"  and  transmitted  to  a  "suit.ablc  cnnnl- 
mg  apparatus,  operated"  bv  the  same  rotating  body. 
If  the  device  stopped  with  "a  metallic  rotating  bodv'," 
and  some  method  other  than  a  counting  m.ncbine 
operated  bv  it  was  used  for  determining  the  number 
of  its  revolutions,  we  mi.irht  not  be  able  to  charge 
the  respondent  with  Infrineing.  We  might  then  well 
apply  the  proposition  of  the  respondent  that  a  mere 
meter  is  in  a  different  art  from  a  motor;  but,  as  it 
does  not  stop_  there,  we  must  look  further. 

The  Tesla  invention  in  issue,  as  already  explained 
bv  U.S.  derives  its  right  to  recognition  from  the  fact 
that  It  was  aoplied  to  the  production  of  power.  In 
that  respect,  it  falls  within  the  limited  class  referred 
to  or  described  by  us  in  Davey  Company  vs.  Isaac 
Prouty  &  Co..  107  Fed.  Rep.  505.  509,  5ro,  51T.  The 
adaptation  of  the  tortional  spring  which  laid  the 
basis  of  Western  Electric  Company  vs.  Larue,  130 
U.  S.  60T,  was  a  marked  Instance' of  this  class  of 
cases.  The  ingenuity  of  Tesla  was  displayed  in  the 
conception  of  an  adaptation  to  a  particular  use;  and 
any  adaptation  which  did  not  Involve  that  concep- 
tion could  hardly  Infringe.  Therefore,  as  it  may 
well  be  that,  if  the  counting  mechanism  was  of  a 
kind  not  operated  by  the  "metallic  rotating  body" 
we  should  not  be  compelled  to  find  infringement,  we 
hesitate  In  view  of  the  minute  amount  of  energy 
exerted.  But  Blathy  did  not  merely  reproduce  the 
.-'cademlc  experiments  which  must  have  preceded 
Tesla.  While  Tesla  uses  the  word  power,  he  makes 
no  maximum  nor  minimum  ;  and  it  is  entirely  con- 
ceivable that,  for  certain  fine  work,  or  work  of  a 
peculiar  character,  the  minimum  may  be  of  the  ut- 
most value.  Therefore,  we  are  unable  to  make  any 
distinction   on  this  account. 

Probably  we  outrht  to  refer  to  what  Is  spoken  of 
bv  the  parties  as  Ballv  and  Deprez.  We  apprehend 
that  Deprez  is  disclosed  by  what  is  known  as  "De- 
prez French  Patent  of  7879,"  and  that  Ballv  is  rep- 
resented by  the  article  in  the  Philosophical  Magazine 
of  October,  1870.  These  are  each  relied  on  by  the 
respondent.  Bally  was  seeking  simply  a  revolving 
di.sk,  and  not  looking  beyond  that.  He  did  not  at- 
tempt to  transmit  that  electrical  power  which,  as  we 
have  shown,  was  the  soul  of  Tesla's  invention,  and 
which  we  have  also  shown  is  involved  in  the  in- 
fringing device,  although,  perhaps,  to  a  minimum. 
It  Is  apparent,  also,  that  Bally  did  not  concern  him- 
self about  alternating  currents  as  such;  and  it  Is  not 
at  all  clear  that  he  proposed  to  make  use  of  them 
at  all.  Deprez,  on  the  other  hand,  made  commu- 
tators necessary  elements  in  bis  device,  which  essen- 
tially distinguishes  bini  from  both  the  complainant 
and  respondent,  and  lays  him  out  of  the  case  with- 
out the  necessity  of  further  discussion. 

Possibly,  relating  to  some  other  infringers  than 
those  at  bar.  we  might  be  compelled  to  determine 
more  positively  than  we  have  the  construction  of 
some  of  the  claims  which  are  put  in  Issue  here,  per- 
taining to  the  two  patents  In  suits.  For  the  present 
case,  however,  any  further  investigation  or  discus- 
sion relating  to  them  would  be  purely  academic  and 
nf  no  practical  Imnortance.  The  infringement  by  the 
respondent  relates  entirely  to  the  method  by  deriva- 
tion, or  self-induction,  which  for  present  purposes, 
are  the  same;  and.  so  far  as  that  Is  concerned.  It 
can  make  no  possible  difference  as  to  practical  re- 
sults wdietber  the  injunction  and  accounting  relate 
to  all  the  claims  in  issue  or  only  to  one  or  two  of 
them.  Therefore,  In  view  of  the  construction  which 
we  are  now  inclined  to  give  the  claims,  as  already 
stated,  we  hold  that  the  relief  granted  should  relate 
to  all. 

We  wish  to  call  attention  to  the  fact  that,  at  va- 
rious   points,    the    respondent    has    referred    to    the  I 
affidavits  filed  in  connection  with  the  motion  to  the  1 


October  i,  1904 

Circuit  Court  to  reopen  the  case,  as  though  they 
^vere  adverse  to  the  complainant,  and,  especially,  as 
tiiough  contradicting,  in  one  important  particular, 
the  testimony  of  Mr.  Page.  On  the  other  hand,  at 
some  points,  the  complainant  has  undertaken  to 
strengthen  its  case  by  reference  to  the  same  affidavits. 
We  reject  all  these,  and  open  the  record  only  so  far 
as  it  is  properly  before  ns.  To  do  otherwise  would 
be  to  enter  on  a  field  which  has  not  been  explored 
by  the  parties  according  to  proper  rules  of  procedure. 
The  decree  of  the  Circuit  Court  is  reversed;  the 
case  is  remanded  to  that  court,  with  instructions  to 
enter  a  decree  in  favor  of  the  complainant  for  an  in- 
junction and  an  accounting,  and  to  take  such  further 
proceedings  as  may  be  required  not  inconsistent  with 
this  opinion ;  and  the  appellant  recovers  the  costs  of 
this  appeal. 


Fuse  Exhibit  at  St.  Louis 

An  inspection  of  the  exhibition  of  Sachs  "Noark" 
enclosed  fuses  and  fuse  devices,  made  by  the  H.  W. 
Johns-Mansville  Company  in  the  Palace  of  Elec- 
tricitj'  at  the  St.  Louis  Exposition  impresses  the 
observer  at  once  that  the  enclosed  fuse  as  an  elec- 
trical accessory  has  obtained  an  important  position  in 
the  electrical  field. 

While  the  exhibit  is  not  large,  it  shows  to  excel- 
lent advantage  the  various  enclosed  fuse  devices  of 
ditTerent  types  and  st^des  manufactured  by  this  con- 
cern. It  is  mounted  on  a  large  display  board,  rising 
from  the  center  of  a  handsome  oak  table,  as  shown 
in  the  accompanying  illustration.  Over  all  is  sus- 
pended an  enormous  enclosed  fuse,  duplicating  the 
actual  device  in  every  particular,  and  attracts  the 
eye  of  even  the  casual  visitor,  as  it  can  be  seen  long 
before    the    exhibit    is    reached.      Mounted    on    both 
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sides  of  the  display  board  are  the  different  styles 
of  fuse  blocks  equipped  with  their  respective  fuses ; 
one  side  of  the  board  being  covered  with  220-volt 
devices,  while  the  other  presents  the  higher  potential 
appliances.  The  display  of  blocks  and  fuses  is  very 
comprehensive,  including  every  standard  block  and 
fuse  manufactured  by  the  company. 

Placed  upon  the  table  on  each  side  of  the  the  dis- 
play board  and  also  on  the  floor  underneath  the 
table  is  a  complete  line  of  fuse  and  service  boxes, 
with  the  now  well-known  lobster-claw^  fuse-clamping 
arrangement;  and  also  a  line  of  car-equipment  fuse 
boxes,  subw^ay  boxes,  etc.  A  feature  which  is  by  no 
means  the  least  attractive,  both  to  the  layman  and 
others,  is  the  actual  demonstration  which  is  given 
from  time  to  time  of  the  operation  of  open  and  en- 
closed fuses.  The  exhibit  includes  a  testing  box 
containing  an  open  fuse  block  and  a  Sachs  "Noark" 
enclosed  fuse  block.  The  open  fuse  is  first  blown 
with  the  usual  terrific  explosion,  while  the  enclosed 
fuse — in  that  quiet  manner  which  has  won  for  it  the 
approval  of  discerning  engineers — opens   the  circuit. 

Much  credit  for  the  attractive  appearance  of  this 
display  is  due  to  the  efforts  of  Mr.  G.  D.  Pogue  of 
the  electrical  department  of  the  St.  Louis  branch  of 
the  H.  W.  Johns-Manville  Com.pany,  who  has  charge 
of  the  exhibit. 


The  Worcester  and  Blackstone  Valley  street  rail- 
way has  been  sold  to  the  New  York,  New  Haven 
and  Hartford  Railroad  Company.  The  officers  of 
the  company  resigned  and  new'  officers  were  chosen. 
M.  J,  Whittal  and  Alfred  Thomas  of  Worcester, 
Mass.,  were  the  principal  owners  of  the  road,  which 
is  operated  between  Worcester  and  Whitinsville.  a 
distance  of  nearly  17  miles.  This  makes  the  third 
street  railway  entering  Worcester  to  be  bought  by 
the  New  Haven  road. 
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The  Telephone  Patent  Situation.^ 
By  Edward  E.  Clement. 

We  are  met  here  for  one  purpose  which  all  pres- 
ent, I  believe,  hope  earnestly  may  be  accomplished. 
I  refer  to  the  formation  of  a  strong,  representative 
and  truly  national  association,  which  shall  not  only 
serve  to  unite  and  harmonize  the  operations  of  the 
various  slate  organizations  but  shall  furnish  an 
offensive  and  defensive  alliance  in  the  best  and  full- 
est sense.  The  necessity  for  such  a  body  is  strongly 
apparent,  and  its  effect,  not  only  in  strengthening 
the  market  for  telephone  securities  and  insuring  pro- 
tection from  patent  persecution  in  the  courts,  but 
in  adding  to  the  facility  and  ease  of  transaction  of 
business,  cannot  be  overestimated. 
_  With  regard  to  patents,  it  is  far  too  soon  to  con- 
sider the  field  as  open.  On  the  contrary,  in  this 
case,  as  in  every  other,  eternal  vigilance  is  the  price 
of  liberty.  The  old  association  has  done  excellent 
\york  in  defending  the  suits  brought  under  the  Ber- 
liner and  other  patents,  but  its  future  work,  if  prop- 
erly carried  out,  will  be  even  more  important.  Day 
by  day  more  patents  are  being  issued,  month  by 
month  the  Bell  interests  and  the  Independents  alike 
are  acquiring  new  leases  of  monopoly  on  the  appli- 
cation of  principles  which  in  the  near  future  will  be- 
come essential  to  the  operation  of  high-grade  sys- 
tems. The  Patent  Office  is  issuing  an  average  of 
over  30  patents  a  month,  and  whereas  a  few  years 
ago  two  examiners  could  handle  the  class  of  teleph-  ■ 
ony,  it  now  takes  four,  with  the  assistance  of  a  fifth, 
and  they  are  overworked.  Few  people  have  any 
adequate  conception  of  what  the  patent  situation  has 
meant  in  work  and  money  expended.  I  will  give 
you  a   few  figures  to  illustrate. 

There  have  been  issued  4,298  telephone  patents,  of 
which  3,798  are  in  the  class  of  telephony  proper  and 
500  are  scattered.  T  do  not  include  in  this  number 
all  the  patents  for  electric  lighting,  power  generation 
and  distribution  which  have  a  bearing  on  telephone 
systems  as  installed,  but  I  should  say  there  are 
probably  500  more  of  these.  The  modern  telephone 
plant  is  not  essentially  telephonic.  It  comprises 
really  a  power  generating  and  distributing  system, 
with  auxiliary  telegraph  system,  whereby  the  supply 
of  power  is  controlled.  The  only  things  telephonic 
about  it  are  the  transmitters  and  receivers  at  sub- 
scribers'   stations    and   the   central   office. 

Of  the  3.798  strictly  telephonic  patents,  that  is, 
those  so  exhibited  and  classified,  327  are  for  re- 
ceivers, 683  are  for  transmitters  (of  which  216  re- 
late to  the  granular  type),  469  relate  to  exchange 
systems  and  715  to  switchboards,  of  which  465  cover 
multiple  boards  exclusively  and  the  rest  single  or 
transfer  boards.  About  "JS  of  the  system  patents 
also  relate  to  multiple  boards,  and  nearly  300  cover 
circuits  which  are  applicable  thereto.  Ninety-five 
apply  to  exclusively  transfer  systems,  so  the  pre- 
ponderance of  choice  in  the  favor  of  the  multiple 
board  is  thoroughly  apparent.  Of  intercommunicat- 
ing or  house  systems,  there  are  57  patented,  and  of 
party-line  systems,  577!  Of  the  latter,  200  employ 
step-by-step  selective  mechanisms,  and  I  believe  there 
are  tw'O  things  every  man  who  has  an  idle  hour  tries 
his  hand  at.  These  are  car  couplings  and  step-by- 
step  telephone  selectors — both  classes  absolutely  over- 
worked. 

There  arc  160  patents  for  transmitter  arms  and 
receiver  supports,  and  211  switch  hooks.  Last,  but 
by  no  means  least  in  importance  at  the  present  time, 
there  are  125  patents  for  automatic  exchange  system's 
and  apparatus.  The  actual  number  of  automatic 
patents  is  small,  but  I  assure  you  they  must  be 
measured  by  weight  to  be  appreciated.  No  living 
man  knows  all  the  details  of  all  the  apparatus  in 
those  125  patents,  and  no  man  ever  will,  not  even 
the  inventors  themselves.  Some  of  the  devices  are 
fearfully  and  wonderfully  made,  and  some  are  dis- 
tinctly abortions. 

In  these  patents,  I  estimate,  there  are  altogether 
48,038  claims,  each,  of  course,  standing  as  a  distinct 
patent  for  what  it  covers. 

The  patents  have  cost : 

Government  fees    $150,430 

Attorney  fees  and  expenses   200,000 

Interferences   300,000 

Total   $650,430 

This  is  what  the  patents  themselves  cost.  It  does 
not  touch  the  value  of  the  inventions,  nor  the 
amount  at  which  they  have  been  capitalized,  which 
has.  of  course,  run  into  many  millions.  Nor  does 
it  touch  the  cost  of  litigation,  past  and  present.  For 
all  this  the  people  at  large  have  to  pay  sooner  or 
later.  The  manufacturer  or  operator  is  only  a  mid- 
dleman, who  collects  on  the  one  hand  and  dis- 
tributes on  the  other.  Out  of  the  total  number 
given,  about  1,800  or  2,000  are  owned  or  controlled 
by  the  Western  Electric  Company  and  the  American 
Telephone  and  Telegraph  Company  (Bell). 

Assuming  that  20  per  cent,  of  the  patents  in  the 
class  of  telephony  have  expired,  and  that  30  per  cent, 
are  invalid  or  worthless,  there  remain  24.OCO  in  force, 
many  of  which  probably  need  serious  consideration. 
A  respectable  percentage  of  these  24,000  belong  to 
Independent  companies  or  individuals,  but  I  wish 
to  point  out  that,  without  more  than  a  friendly  un- 

I.  A  paper  ^sHchtly  abridcedl  read  before  the  Independent 
Telephone  Association  of  the  United  States  at  St.  Louis.  Septem- 
ber 22.  1901.  Mr.  Clement  is  a  well-known  WashioEton  patent 
lawyer. 
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derstandiiig  (which  binds  nobody),  this  is  no  guar- 
antee that  suits  will  not  be  brought  on  them.  If 
the  Independent  companies,  both  operating  and  man- 
ufacturing, stand  together,  the  Bell  interests  can 
never  again  do  them  serious  damage  by  patent  suits ; 
and  the  growth  of  public  sentiment  in  favor  of  In- 
dependent investments  will  be  sure  though  slow; 
but  if  any  amount  of  litigation  develops  among  the 
Independents  themselves,  it  will  be  the  very  worst 
thing  that  could  happen,  and  must  have  a  very  de- 
pressing effect.  The  weakness  of  a  house  divided 
against  itself  is  proverbial,  and  so  surely  as  the 
larger  Independent  companies  are  gathering  the  ele- 
ments of  monopoly  into  their  hands,  so  surely 
will  division  come.  I  know  thaf  men  do  not  spend 
money  in  development  and  patents  out  of  charity, 
nor  do  I  mean  to  depreciate  the  full  protection  of 
every  man's  property;  but  surely  there  must  be  some 
division  line  between  those  things  that  are  essential 
and  those  that  are  not. 

There  are  many  patents  on  transmitters — 683  in 
all — and  the  transmitter  is  a  common  necessity.  Of 
the  216  granular  instruments  patented,  probably  100 
belong  to  Independent  owners,  and  more  are  coming 
as  fast  as  patent  attorneys  can  hatch  up  new  excuses 
for  them.  There  are  327  magneto-receiver  patents, 
of  which  probably  75  are  modern  and  in  Independent 
hands.  Suits  on  such  patents  as  these,  where  they 
cover  only  differences  in  details,  should  be  discour- 
aged. Of  course,  no  one  can  be  absolutely  deprived 
of  his  right  to  go  into  court,  but  a  strong  restrain- 
ing hand  would  tend  to  avoid  scandals.  My  sug- 
gestion upon  this  point  would  be  that  a  national 
arbitration  board  be  appointed,  and  that  it  be  made 
absolutely  obligatory  upon  all  members  of  the  asso- 
ciation or  its  component  state  associations,  as  well 
as  upon  those  non-members  with  whom  they  deal 
as  purchasers,  that  they  submit  all  disputes  or  ques- 
tions of  infringement  to  this  board  before  going  into 
court.  They  need  not  disclose  their  proofs  neces- 
sarily; but  if  a  charge  of  infringement  be  made,  the 
board  should  have  an  opportunity  of  passing  upon 
the  prima  facies,  so  that  if,  upon  the  face  of  things, 
the  complainant  had  not  a  righteous  cause  he  would 
go  on  with  the  official  stigma  attached  to  him,  stamped 
"disapproved."  This  board,  of  course,  would  have 
to  be  made  up  of  disinterested  men  of  sufficient 
standing  and  technical  knowledge  to  give  their  de- 
cisions weight.  I  believe  such  an  arrangement  would 
tend  to  discourage  litigations  over  trifles,  and,  in 
my  belief,  large  causes  of  dispute  are  few  and  far 
between. 

The  manufacturers  have  shown  a  meritorious  desire 
to  avoid  infringement  of  any  patents,  and  some  of 
thetn  have  spent  large  sums  in  securing  competent 
advice  to  this  end.  This  is  money  exceedingly  well 
spent.  Another  method  of  achieving  the  same  re- 
sult would  be  to  form  a  pool  to  hold  all  non-essen- 
tial patents,  with  a  scale  of  reciprocal  royalties,  so 
that  anyone  in  the  pool  could  be  free  of  the  patents 
held  for  a  reasonable  sum  per  annum,  which  would 
be  divided  among  the  members  in  proportion  to  the 
pro-rata  royalties  paid  on  claims  they  put  in.  This, 
however,  is  for  the  manufacturers  to  settle,  although 
the  operators  are  the  parties  most  interested. 
^  With  regard  to  important-  suits  of  the  past,  or 
likely  to  be  brought,  especially  by  the  Bell,  in  the 
future,  the  broadest  patents  are  all  expired,  and  the 
most  threatening  ones  are  out  of  business,  tempo- 
rarily or  permanently.  The  Firman  multiple-board 
patent,  the  Haskins  and  Wilson  busy-test  patent, 
the  Seeley  answering-jack  patent,  and  the  Bell  com- 
mon-battery patent  are  all  gone  forever,  while  Ber- 
liner is  on  the  shelf  along  with  the  narrow  subject 
matter  to  which  he  was  restricted  and  which  no  one 
wants  to  use. 

The  Scribner  patent  330,061  (expired)  was  sus- 
tained against  the  switchboard  put  in  use  at  Mobile, 
Ala.,  but  resulted  in  no  other  damage  to  the  interests 
of  the  Independent  telephone  business.  The  Carty 
patent  for  the  arrangement  of  bridging  bells  in  party- 
line  work  was  sustained  in  the  Millheim  case,  but 
was  reversed  in  the  Anthracite  case,  and  is  now 
awaiting  final   decision  by  the   Court  of  Appeals. 

The  suits  brought  by  the  Western  Electric  Com- 
pany against  the  Citizens'  Telephone  Company  of 
Grand  Rapids,  Ind.,  on  the  Eldred  patent,  303,- 
714  (106  F.  R.,  215)  and  the  Watson  patent,  266,- 
806  (Sg  F.  R.,  670)  and  against  the  Western  Tele- 
phone Construction  Company  on  patents,  215.833  to 
Rosevelt  (79  F.  R.)  and  270.522  to  Watson  (Si 
F.  R.,  572)  and  against  the  Williams-Abbott  Electric 
Company  on  the  Gray  patent  309,617  (108  F.  R., 
952),  all  resulted  in  defeat  for  the  patents  sued  on 
and  established  the  right  of  the  public  to  use  the 
various  switching  and  switchboard  devices  alleged 
to  have  been  covered  by  them. 

More  recently  Judge  Wing  decided  against  the 
Western  Electric  Company  on  suits  brought  by  it 
against  one  of  the  Independent  manufacturing 
companies  for  the  alleged  infringement  of  four  of 
its  patents  ^  ('357.358,  477,616,  4S8.033  and  S52,- 
729),  involving  the  construction  of  spring  jacks 
and  annunciators,  while  suits  on  the  five  com- 
mon-battery patents  to  Bell  346,708  (expired), 
Stone  507.568,  Scribner  559.616,  Kitsee  430,- 
960.  and  Hayes  474,323,  brought  by  the  American 
Bell  Telephone  Company  against  certain  Independ- 
ent operating  companies,  and  suits  brought  by  the 
Western  Electric  Company  on  patents  575,653,  4SS,- 
038,  431.531.  and  11.929  ("reissue),  against  other  In- 
dependent telephone  companies,  have  been  indefi- 
nitely suspended  awaiting  the  decision  of  the  United 
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Slate;  cni'it  on  the  alleged  illegal  purchase  of  the 
Kellogg  SwilchlKiard  and  Supply  Company  by  the 
Bell  interests.  Numerous  other  patent  suits  have 
licen  brought  and  subsequently  abandoned  by  the 
Bell  interests,  while  suits  on  a  number  of  patents,  in- 
cluding 427.629.  669.708  and  667.463.  in  addition  to 
those  above  mentioned  which  have  been  indefinitely 
suspended,  have  as  yet  received  no  action  from  the 
courts. 

Another  decision  has  been  rendered  in  Rochester 
within  the  last  few  days  on  a  Bell  patent,  which 
will  he  welcomed  generally.  I  refer  to  the  Scribner 
patent  559.411.  covering  the  control  of ,  supervisory 
lamp  in  the  third  conductor  in  the  cord.  The  pat- 
ent is  declared  invalid,  I  am  informed,  and  this  opens 
one  more  door,  which  is  of  some  importance. 

On  the  whole,  I  can  see  no  reason  to  fear  successful 
attack  along  any  important  line  from  tlic  Bell  com- 
pany. 1  do  not  mean  by  this  that  there  will  be  no 
suits,  but  they  will  be  brought  for  effect  only,  and 
the  effect  can  be  discounted,  if  not  entirely  destroyed, 
by  a  united  and  liarmonions  stand.  With  the  same 
amount  of  reasonable  precaution  and  the  same  in- 
vestigation that  an  investor  in  any  other  field  would 
feel  bound  to  make,  every  assurance  can  be  given 
that  success  will  contiiute  to  crown  our  banners  in 
the  future,  as  it  has  in  the  past. 

Independent  telephone  securities  are  absolutely 
safe,  so  far  as  patent  suits  now  being  prosecuted  or 
to  be  brought  in  the  future  by  the  Bell  people  niay  go. 
.\11  that  is  needed  to  create  confidence  is  Union.  I 
trust,  in  closing,  I  may  be  permitted  to  express  my 
earnest  hope,  as  one  who  has  been  with  this  move- 
ment since  its  birth,  that  its  end  will  be  more  glori- 
ous than  its  beginning,  or,  in  Oriental  phrase,  "May 
the  end  of  this  house  be  peace." 


Bell  Telephone  Output. 

The    -August    statement   of  the   instrument    output 

of  the  .'\merican  Telephone  and  Telegraph  Company 
for  the  month  and  the  first  eight  months  of  the  year 
makes  the  following  e.xbibil : 

.\ugust —                1004.                 lOo.l.                190:;.  1901. 

Gross     98,^72              63,56.=;              S4.=70  Si. 144 

Returned    46.540             46,136             43.034  42,997 

-Net     51.732             17.420             41.245  38,147 

Since  January    1 — 

Gross     770,304             732. S23             733,323  607,593 

Kcturncd               336,372           325.393           303,355  267,807 

.\'et      433,732             407,430             429,968  339. 7S6 

Outstanding — 

.\ugust     31,       4,213,249        3,557,750       2.955,574  2.292,602 


NEW  COMPANIES. 

The  Viele  Independent  Telephone  Company  has 
been   incorporated  in  Viele,   Iowa. 

The  Spring  Creek  (Kan.)  Mutual  Telephone  Coni- 
naiiy  has  been  incorporated  with  a  capital  stock  of 
$5,000. 

The  People's  Mutual  Telephone  Company  of  La- 
grange County,  Lagrange,  Ind..  has  been  incorpo- 
rated with  a  capital  of  $10,000. 

The  Fanners'  Mutual  Telephone  Company  of 
North  Branch.  KaiW  has  been  incorporated  with  a 
capital  stock  of  $4,400.  and  will  put  in  a  rural  line. 

The  Chickaskia  Mutual  Telephone  Company  has 
been  organized  at  Milan.  Kan.,  and  expects  to  build 
a   rural  line  to  Wellington   and  nearby   towns. 

C.  W.  Hob.son.  A.  L.  Collins  and  Hvde  Macfarlan 
are  the  incorporators  of  the  Hubbard  City  Telephone 
Company  of  Hubbard,  Texas.     The  capital  is  $5,000. 

TTie  M'anokin  Telephone  Company  of  Oriol,  Md.. 
has  been  i:icorporated  with  a  capital  of  $5,000.  The 
incorporators  are  A.  B.  Fitzgerald.  R.  R.  Hoyt.  G. 
W.   Bozman  and   other.s'. 

The  Hubbard  City  Telephone  Company,  with  head- 
quarters at  Hubbard  City,  Texas,  has  been  organ- 
ized. It  has  a  capital  stock  of  $5,000.  A.  L.  Collins 
IS  one  of  the  incorporators. 

The  Cenltiry  Telephone  Construction  Company  of 
Buffalo.  N.  Y..  has  been  incorporated  with  a  capital 
of  $500,000.  The  directors  are  B.  G.  Hubcl,  Martin 
Coney  and  Theodore  S.  Fassett  of  Buffalo. 

The  Washington  Mutual  Telephone  Company  has 
been  organized  and  will  apply  for  a  charter  to  build 
rural  lines  out  from  Washington,  Kan.  John  King 
is  president,  and  O.   G.   Labaugh,  secretary. 

Jacksonville.  Texas,  is  to  have  a  telephone  system 
to  be  built  by  the  Jacksonville  Telephone  Company, 
recently  incorporated,  by  W.  H.  Sorry,  W.  H.  Sorry. 
Jr.,  and  M.  L.  Sorry,  with  a  capital  of  $15,000. 

The  Unionville  Telephone  Company  of  Union- 
ville.  Ind..  has  been  incorporated  by  George  W. 
Welch  and  W.  J.  Slater  of  Bloomington  and  Milford 
■^'oung,  B.  F.  Linicoinh  and  others  of  Unionville. 

The  Nacogdoches  Southeastern  Telephone  Com- 
pany was  recently  organized,  with  headquarters  at 
Nacogdoches.  Texas,  and  has  a  capital  stock  of 
$io,oco.     Robert  Linds.ay  is  one  of  the  incorporators. 

The  Laniontc  (Mo.).  Telephone  Company  was  re- 
cently organized  with  W.  E.  Files,  president;  A.  F. 
Wilmer,  vice-president :  J.  A.  Fleming,  secretary,  and 
John  McCurdy,  treasurer.  The  capital  of  the  com- 
pany is  $6,600. 
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Telephone   News  from    the   Northwest. 

i  he  Morrill  Rural  Telephone  Company  has  been 
incorporated  with  Sso.oco  capital  to  build  lines 
radiating  from  Morrill,  Minn. 

Farmers  of  Stillwater  and  Grant  townships,  near 
Stillwater,  Minn.,  have  formed  the  Twin  Lake  Rural 
telephone  Company. 

The  Chippewa  County  Telephone  Company  seeks 
admission  to  Eatt  Claire,  Wis. 

The  Monroe  County  Telephone  Company  has  be- 
gim  improvements  to  its  system  at  Sparta,  Wis., 
which  will  cost  $25,000.  There  will  be  a  new  switch- 
board,  and   repairs  to   the   lines. 

The  Northwestern  Telephone  E.xchange  Company 
is  putting  up  about  10.000  feet  of  new  cable  in  Still- 
water, Minn. 

A  shortage  of  tall  poles  has  delayed  the  com- 
pletion of  repairs  to  the  telephone  companies  in  Min- 
neapolis and  St.  Paul,  which  have  been  under  way 
since  the  tornado  of  August  20th.  The  work  of  re- 
storing connection  has  been  completed.  A  second 
storm  on  Septcmlicr  5th  caused  a  great  deal  of  dam- 
age to  telephone  lines  also. 

The  Zumbro  Fail.'.  (Minn.)  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $7,000. 
Frank  Robertson,  Bert  W.  Disney  and  others  are  in- 
corporators. 

The  Nevada  (Lt.)  Mutual  Telephone  Company 
has  purchased  a  lot  and  expects  to  erect  a  central 
exchange  building  thereon. 

Harry  Kent  has  resigned  charge  of  the  Osakis 
(M'inn.)  Telephone  Company,  to  go  to  Ohio.  He  is 
replaced  by  James  Kirk. 

It  is  reported  that  the  local  telephone  system  at 
Harvey,  N.  D.,  has  been  sold  to  W.  B.  Bascom  by 
W.  B.  Leslie. 

The  North  Dakota  Central  Telephone  Company  is 
building  a  line  from  Sykeston  to  Bowdon,  N.  D. 

The  First  Ward  Improvement  Association  of  St. 
Paul,  has  declared  that  the  Northwestern  Telephone 
Exchange  Company  must  remove  its  poles  on  Payne 
Avenue  within  30  days  or  the  poles  will  be  cut 
down. 

H.  Fant,  manager  of  the  telephone  exchange  at 
Thief  River  Falls,  Minn.,  announces  that  new  toll 
lines  are  in  working  order  to  the  new  towns  of 
Middle  River,  Newfolden  and  Sanridge. 

Although  the  City  Council  of  -Anoka,  Minn.,  has 
repeatedly  refused  admission  to  the  Twin  City  Tele- 
phone Compan3^  and  allied  lines,  the  company  is 
building  into  the  city  over  private  property.  As 
there  is  no  way  to  prevent  it,  the  line  will  probably 
stay. 

The  Northwestern  Telephone  Exchange  Company 
is  installing  a  central-energy  switchboard  for  the 
Prior  sub-exchange  between  St.  Paul  and  Minne- 
apolis, and  making  extensive  improvements. 

■The  Rogers  TeTephone  Company  of  West  Union. 
Neb.,  has  been  incorporated.  The  capital  is  $50,000. 
O.   W.  Rogers  is  the  leading  stockholder. 

The  Standard  Telephone  Company  of  Dubuque, 
Iowa,  is  installing  a  complete  loiig-distance  tele- 
phone .system  at  Che.ster,  Iowa. 

Materials  are  arriving  in  Fond  du  Lac,  Wis.,  for 
rebuilding  the  system  of  the  Wisconsin  Telephone 
Company. 

The  new  Zumbro  Falls  (Minn.)  Farmers'  Tele- 
phone Company  will  connect  with  the  long-distance 
.system  of  the  Tri-state  Telephone  and  Telegraph 
Company. 

The  R.  L.  Polk  Company  is  issuing  a  telephone 
directory  of  the  Twin  Cities,  covering  lioth  com- 
panies. All  subscribers  are  listed  both  by  name  and 
by   street   number. 

The  Tri-state  Telephone  Company  has  completed 
connection  between  the  Twin  Cities  and  La  Crosse, 
Wis. 

The  .American  Telephone  and  Telegraph  Company 
will  soon  establish  toll-line  head(|uarters  for  all  long- 
distance business  from  the  Northwest  in  the  sub- 
exchange  of  the  Bell  .system  on  the  east  side  in  Min- 
neapolis. The  building  has  been  enlarged  for  the 
purpose.  Tw'O  new  circuits  are  to  be  opened  between 
the  Twin  Cities  and  Chicago.  The  new  station  will 
be  in  use  for  long-distance  service  about  the  middle 
of  November. 

A  new  telephone  company  has  been  organized  at 
.'\danis.  Neb.  F.  B.  Draper  is  president  and  W.  C. 
Gray  secretary. 

The  Guthrie  County  Mutual  Telephone  Associa- 
tion has  been  formed  at  Guthrie  Center,  Iowa,  by 
the  various  mutual  telephone  companies  of  that  vi- 
cinity. I.  White  of  Panora  is  president,  and  Charles 
\Vali  of  Panora,  secretary.  -R. 


Ohio  Telephone  Notes. 

Independent  telephone  men  in  Cleveland  deny  that 
the  Gould  interests  have  made  any  advances  toward 
purchasing  the  Independent  property  in  Ohio,  al- 
though rumors  to  that  effect  were  on  the  street  a 
few  days  ago.  A  denial  also  comes  from  Dayton, 
where  it  is  said  that  the  Goulds  were  attempting  to 
purchase  the  plant.  The  stories  have  perh.aps  come 
through  the  fact  thai  the  Postal  Telcgraph-c.ible 
Company  and  the  Bell  interests  have  been  a  lilllc 
more  friendly  than  usual  and  the  consef|uent  report 
that  the  Goulds  had  taken  a  step  lo  unite  the  Western 
Union  with  the  Independents,  to  hold  an  equal  ad- 
vantage. 

An  exchange  will  be  installed  at  Bethesda  by  the 
Belmont  Teleplionc  Company  and  a  complete  system 
will   be  put   in. 

Homer  Hood  of  Toledo  has  asked  for  a  franchise 
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for  an  Independent  system  in  Geneva,  and  an  ordi- 
nance is  being  prepared  for  that  purpose.  The  Bell 
people  have  ,so   far  had  the  field. 

It  is^  now  alleged  that  the  ordinance  granting  the    I 
Bell    Telephone   Company   a    franchise   in    Lorain    is    ' 
illegal  and  that  the  Black  River  Telephone  Company 
will    have   no   trouble    in   preventing   the   installation 
of  its  system  in  the  town.  . 

Improvements  aggregating  $70,000  will  be  made  in 
Columbus  by  the  Central  Union  Telephone  Company-. 

Having  won  its  condemnation  suit  against  Charles 
JMyers   and    others,    the     Preble     County    Telephone 
Company  will  begin  its  extensions  from  Eaton  toward     . 
Winchester.  u 

The  Ohio  Valley  Telephone  Company  has  accepted  I 
the  franchise  granted  by  the  City  Council  of  Bel-  | 
laire,  and  work  on  the  system  will  be  commenced  I 
.at  once.  Both  overhead  and  underground  wires  will  •' 
be  used. 

.An  automatic  exchange  is  being  installed  at 
Chagrin  Falls  by  the  Bell  Telephone  Company.  It 
is  possible  that  these  switchboards  will  be  installed 
at  a  number  of  small  towns  in  the  northern  part  of 
the  state,  as  it  is  believed  they  will  greatly  reduce  ' 
the  expense  of  operation,  .^s  yet,  however,  no  de- 
cision has  been  made  as  to  towns  having  more  than 
200  subscribers. 

Lines  through  Jackson,  Pike,  Ross,  Gallia,  Vinton, 
Lawrence  and  Scioto  Counties  are  being  planned  by 
the  Jackson  County  Home  Telephone  Company  of 
Jackson. 

An  increase  from  $10,000  to  $20,000  has  been  made 
in  the  capital  stock  of  the  Home  Telephone  Company 
of  Plattsburg,   Clarke  County. 

The  line  of  the  National  Telephone  Company  from 
Martins  Ferry  to  Pittsburg  has  been  completed. 

Business  men  of  Elnnvood  have  agreed  to  back  a 
new  company  to  furnish  service  for  the  villages  of 
Millcreek  Valley,  owing  to  the  fact  that  the  City, 
and  Suburban  Telephone  Company  of  Cincinnati  ad- 
vanced the  price  of  single  messages  from  five  to  10 
cents.  C. 


Southeastern  Telephone  Developments. 

Books  of  sub.scription  have  been  opened  for  the 
Colleton  County  (S.  C.)  Telephone  Company,  which 
proposes  to  connect  every  part  of  the  county  with 
Walterboro.  A  local  system  is  also  being  installed. 
Dr.   T.   B.  Whatley  is  interested. 

The  Kernersville  (N.  C.)  Telephone  Company 
lias  been  chartered  with  a  capital  of  $5,000,  by  W.  C. 
Linville.  G.  V.  and  M.  V.  Fulp  of  Linville  and 
F.  W.  Lubert  of  Waterbury.  Conn. 

The  Southern  Bell  Telephone  Company  at  ]\Iari- 
elta.  Ga..  is  expending  $15,000  in  improvements. 
The  work  is  under  the  direction  of  D.  F.  McClatchey. 
The  City  Council  recently  refused  a  franchise  to 
another    company    seeking   admission    to    the    city. 

L. 


GENERAL  TELEPHONE  NEWS. 

William  Powell  Putnam  of  Boston  ha.s  been  elected 
to  the  board  of  directors  of  the  .American  Telephone 
and  Telegraph  Company,  to  succeed  Thomas  B. 
Bradley,  resigned. 

F.  T.  Green  has  resigned  as  manager  of  the  Fox 
River  Valley  Telephone  Company  of  -\ppleton.  Wis., 
and  will  go  to  Los  Angeles.  Cal.  He  will  be  suc- 
ceeded by  F.  L.  Von   Almen. 

The  Pioneer  Telegraph  and  Telephone  Company 
is  building  a  line  from  Tulsa,  I.  T.,  to  Bartlesvillc, 
I.  T.,  and  from  there  to  Coffeville,  where  it  will  make 
connections  with   eastern   lines. 

George  M.  Lathrop,  night  branch  manager  of  the 
Cuyahoga  Telephone  Company,  Cleveland,  Ohio,  and 
Miss  Edna  McGuirc  of  Den\-cr,  Colo.,  were  married 
in  Cleveland  last  week. 

William  H.  Hacker,  interested  in  the  telephone 
business  at  Warren,  Ind.,  and  Miss  Belle  Buxton, 
daughter  of  Dr.  and  Mrs.  E.  O.  Buxton  of  Youngs- 
town,  Ohio,  were  married  at  Beaver,  Pa.,  a  few  days 
ago. 

The  city  of  Brantford,  Out.,  has  <lecided  to  install 
a  civic  telephone  service.  The  estimated  cost  is 
$37,coo,  for  which  it  is  expected  that  business  tele- 
phones will  be  given  for  $25  a  year  and  residence 
telephones  for  $12.  E.xccpt  in  the  case  of  the  joint 
municipal  service  in  Port  .'Krth.ur  and  Fort  William. 
Out.,  the  Brantford  service  will  be  the  pioneer 
municipal  telephone  service  in  Canada.  As  Brant- 
ford is  a  city  of  some  size,  the  results  there  will  be 
more  decisive  than  at  Port  .Arthur  as  regards  the 
success  or  failure  of  the  experiment. 

The  Iowa  Telephone  Company  and  the  Mutual 
Telephone  Company,  both  operatin'^  exchanges  in 
Dcs  Moines,  Iowa,  are  said  to  be  having  an  inter- 
esting fight  for  supremacy  in  that  city.  The  Iowa 
company  has  recently  moved  into  its  new  building 
and  has  made  other  important  improvements,  bas- 
ing its  claims  for  patronage  upon  excellent  service 
rendered.  The  Mutual  company,  at  present  enlarg- 
ing its  switchboard  in  order  to  be  able  to  take  on 
more  subscribers,  will  also  occupy  a  new  home  in 
about  six  weeks,  ft  is  made  up  of  local  business 
men  and  lays  claim  to  being  the  means  of  reducing 
telephone  rates  from  $60  and  $48  to  $36  and  $24. 
The  Mutual  is  hopeful  on  account  of  the  toll  con- 
nections which  it  will  soon  have  through  an  agree- 
ment of  the  Independents  throughout  the  state. 
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Modern  High-speed  Printing  TeJegraph 
Systems.' 

Bv  J.  C.  Barclay. 

Machine  telegraphy  is  undoubtedly  destined  to  play, 
it  not  a  dominant,  at  least  a  highly  conspicuous  part 
in  the  telegraphy  of  the  future.  For  the  present,  and 
probably  for  a  long  time  to  come,  the  Morse  system 
will  continue  to  be  the  standard  system  employed  in 
tins  country.  It  is  doubtful,  indeed,  if  the  Morse 
apparatus — representing,  as  it  does,  the  very  acme 
of  simplicity — will  ever  be  wholly  superseded,  but 
new  and  improved,  as  well  as  more  economical  meth- 
ods of  working,  will,  slowl}',  perhaps,  but  neverthe- 
less,  surely,   limit   its   field   of  operations. 

The  advances  made  in  recent  years  in  the  direction 
of  developing  and  perfecting  a  printing-telegraph 
^y>tem,  adapted  to  meet  all  the  requirements  of  a 
niudern  telegraph  service,  have  been  of  such  a  prac- 
tical and  progressive  character  as  to  leave  no  room 
for  doubt  that  the  successful  advent  of  such  systems 
into  the  domain  of  commercial  telegraphy  will  soon 
be.  if  it  is  not  indeed  already,  an  accomplished  fact. 

Ever  since  the  birth  of  telegraphy,  the  subject  of 
printing-telegraph  systems  has  more  or  less  engaged 
the  serious  attention  of  electrical  inventors,  and,  as 
a  result  of  their  efforts,  quite  a  number  of  such  sys- 
tems have  been  devised  and  put  into  operation ;  but 
until  quite  recently  their  usefulness  has,  with  few 
exceptions,  been  restricted  to  stock  and  market  re- 
porting or  other  enterprises  of  a  more  or  less  private 
and  local  character. 

For  the  general  telegraphic  work  of  the  country 
these  systems  are  entirely  too  slow^;  they  can  only 
be  successfully  operated  over  limited  distances,  and 
their  records  are,  as  a  rule,  made  upon  a  strip  of 
paper  which  is  regarded  with  anything  but  favor  by 
the  telegraphing  public  of  today. 

In  the  elements  of  weakness  above  mentioned  lie 
the  stumbling  blocks  to  success,  but  of  this  the 
majority-  of  printing-telegraph  inventors  appear  to 
be  entirely  unconscious,  judging  from  the  way  their 
energies  are  misdirected  in  continued  efforts  to  de- 
velop and  perfect  a  type  of  machine  for  which  there 
is  absolutely  no  demand  in  the  great  commercial 
departments  of  the  telegraphic  industry. 

ilany  of  the  more  recent  inventions  are  based  upon 
the  principles  embodied  in  the  ordinary  commercial 
typewriter,  whose  peculiar  adaptability  to  the  re- 
quirements of  a  telegraph  printer  was  soon  recog- 
nized, and  whose  advent  into  the  art  may  be  said 
to  have  marked  the  beginning  of  the  new  era  of 
modern  high-speed  type-printing-telegraph   systems. 

It  may  be  said  of  the  majority  of  printing-telegraph 
contrivances  based  on  the  tj^pewTiter  principle  that 
they  are  "fearfully  and  wonderfully  made,''  but  a 
few  comparatively  simple  ones  are  to  be  found  that 
can  be  operated  at  speeds  higher  than  those  attain- 
able by  any  of  the  ticker  systems,  while  at  the  same 
time  making  their  records  in  page  form  instead  of 
upon  the  objectionable  paper  tape.  The  maximum 
speed  at  which  they  can  be  worked,  and  the  distances 
over  which  they  can  be  satisfactorily  operated,  are, 
however,  so  far  below  the  requirements  of  the  pres- 
ent telegraph  service,  that  until  they  have  become 
more  highly  developed  along  the  lines  indicated,  their 
sphere  of  usefulness  will  be  limited  to  enterprises 
outside  the   field   of   commercial   telegraphy. 

One  principal  source  of  weakness  in  connection 
with  these  moderately  fast  short-distance  machines 
consists  in  the  character  of  the  signaling  currents 
employed,  which,  as  a  rule,  lack  the  necessary  quality 
for  overcoming  the  retarding  and  attenuating  effects 
of  the  main  line.  Very  short  signaling  impulses  that 
differ  greatly  in  strength  with  occasional  changes  in 
direction — as  employed  by  some  inventors — is  not 
a  current  arrangement  adapted  to  long-distance  trans- 
mission. Nor  is  a  combination  of  electrical  impulses 
of  one  polarity  and  of  uniform  strength  much  better 
calculated  to  increase  the  signaling  distance  over 
lines  of  considerable  inductive  capacity,  the  tendency 
of  which  is  to  retard   and  absorb  such   impulses. 

A  much  better  plan  to  secure  effective  signaling 
is  to  incorporate  into  the  system  a  method  of  re- 
versing or  alternating  the  line  currents,  and  until 
inventors  more  fully  realize  the  importance  of  some 
such  arrangement,  their  chances  for  success  in  the 
direction  of  long-distance  working  will  be  highly 
problematical. 

The  superiority  of  the  alternating-current  method 
for  printing-telegraph  purposes  has  already  been 
prettj^  well  demonstrated,  and  this  fact  opens  up  the 
interesting  question  as  to  w^hat  particular  extent  such 
currents  might  be  utilized  with  advantage  in  the 
working  of  ordinar\-  telegraph  circuits.  It  is  well 
understood  that  the  successful  operation  of  these  cir- 
cuits is  seriously  handicapped  by  certain  line-disturb- 
ing elements  that  are  more  likely  to  increase  than 
to  diminish  in  magnitude  and  intensity  as  the  years 
roll  by. 

The  leakage  interference  from  the  ubiquitous  trol- 
ley lines  constitutes,  for  instance,  one  of  the  growling 
evils  that  beset  the  telegraph  engineer,  while  more  or 
less  trouble  is  to  be  apprehended  from  the  develop- 
ment and  extension  of  high-pressure  transmission 
lines  with  their  immense  capacity  for  creating  in- 
ductive or  other  disquieting  influences.  It  is  possible 
to  exclude  the  former,  and  to  modify  the  effects  of 
the  iatters  interference  by  the  use  of  condensers 
directly  inserted  in  the  main  line,  which  arrangement 
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would  also  wholly  or  partly  rid  the  circuit  of  all 
ground  currents  and  leakage  currents  from  neighbor- 
ing wires,  as  well  as  minimize  the  deleterious  results 
arising  from  defective  insulation,  variations  of  resist- 
ance, capacity,  etc.  Such  an  arrangement,  however, 
would  be  utterly  impracticable  with  the  ordinary  bat- 
tery currents,  but.  as  the  alternating  signaling  im- 
pulses can  be  easily  transmitted  through  condensers, 
a  combination  of  the  character  mentioned  would  seem 
to  lend  itself  in  a  manner  quite  feasible  to  the  prac- 
tical exclusion  of  most  of  the  disturbing  influences  to 
which  all  telegraph  lines  are  more  or  less  subjected. 
Whether  or  not  this  principle  will  ever  find  a 
general  application  in  ordinaiy  telegraph  working,  it 
is  certain  that  the  subject  is  receiving  considerable 
attention  at  the  hands  of  telegraph  inventors,  several 
of  whom  have  already  succeeded  in  making  practical 
applications  of  such  a  character  as  to  suggest  possi- 
bilities of  the  utmost  importance  in  this  new  and 
promising  field   of  telegraphic   development. 

Harking  back  to  the  subject  of  printing  telegraphs, 
it  may  be  remarked  that  no  matter  what  kind  of 
transmitting  current  may  be  employed  in  connection 
therewith,  a  satisfactory^  system  at  the  present  time 
calls  for  page  printing,  at  a  high  rate  of  speed,  over 
considerable  distances,  and -some  few  of  the  latest 
inventions  pertaining  to  this  particular  art  take  note 
of  these  essential  requirements. 

The  most  highly  developed  specimens  and  best- 
known  examples  of  this  modern  class  of  machine  are 
those  invented  by  Murray.  Rowland  and  Buckingham. 
In  the  Murray  system  the  messages  are  both  trans- 
mitted and  recorded  mechanically  through  the  me- 
dium of  a  typewriter.  A  perforated-paper  tape  is 
first  prepared  by  means  of  a  keyboard  mechanism, 
and  is  then  run  through  a  Wheatstone  transmitter 
which  automatically,  and  at  a  high  rate  of  speed, 
sends  out  the  signaling  currents  to  the  distant  receiv- 
ing station.  These  currents  are  utiHzed,  not  to 
actuate  the  printing  mechanism  direct,  as  is  the  case 
■with  all  other  printing-telegraph  systems,  but  to  re- 
produce another  perforated  tape,  the  particular  func- 
tion of  which  is  to  mechanically  control  the  working 
of  a  typewriter  in  a  manner  analogous  to  that  by 
which  a  mechanical  piano  may  be  operated  by  a 
perforated  band  of  paper.  This  is  a  highly  novel 
and  ingenious  application,  since  the  actual  printing 
is  accomplished  locally,  and  without  regard  to  the 
signaling  currents  coming  over  the  line ;  but  the  use 
of  the  perforated  tape  at  both  the  transmitting  and 
receiving  stations  introduces  an  element  of  delay  that 
is  more  or  less  objectionable,  despite  the  rapidity 
with  which  the  signaling  currents  may  be  flashed  over 
the  main  w^ire. 

In  Rowland's  printing  arrangement  there  is  no 
such  objectionable  feature,  the  transmitting  apparatus 
having  been  designed  to  work  directly  into  the  line, 
and  to  operate  the  receiving  mechanism  in  a  manner 
equally  direct.  Direct  transmission  and  reception  is, 
in  fact,  one  of  the  most  desirable  features  in  con- 
nection w-ith  the  operation  of  any  telegraph  system, 
but  when  this  is  accompanied  by  a  very  large  increase 
in  the  carrying  capacity  of  the  wire  over  which  such 
system  is  worked,  the  latter  may  not  unjustly  be 
regarded  as  one  coming  well  within  the  range  of 
being  an  ideal  method  of  working.  Such,  at  least, 
are  the  views  expressed  by  the  advocates  of  Professor 
Rowland's  "octuplex  system,"  and  these  views  might 
be  readily  accepted  if  to  the  other  admirable  features 
of  this  "telegraphic  wonder  of  the  age"  the  great 
merit  of  simplicity  could  only  be  added. 

The  system  is  operated  on  the  multiplex  principle, 
and  requires  that  between  certain  corresponding  parts 
of  the  rotating  mechanism  at  each  end  of  the  line 
perfect  synchronism  be  maintained.  Success  in  this 
direction  heretofore  has  only  been  practically  accom- 
plished over  very  short  distances,  with  transmissions 
as  numerous  as  those  involved  in  the  Rowland  print- 
ing arrangement.  It  is  claimed,  however,  that  the 
difiiculties  previously  encountered  in  the  way  of  main- 
taining unison  over  considerable  stretches  of  line 
have  now  been  fully  overcome  by  the  use  primarily 
of  an  alternating  current  continually  flowing  to  line, 
which  current  not  only  provides  for  the  necessary 
synchronizing  impulses,  but  for  the  signaling  im- 
pulses as  well.  The  sending  of  the  signals,  it  may 
be  remarked,  is  actually  accomplished  not  by  supply- 
ing the  line  with  current  at  the  moment  the  signal 
is  being  transmitted,  as  in  the  ordinary  telegraphic 
methods,  but  by  cutting  out  certain  of  the  alternating- 
current  waves,  the  arrangement  being  such  that  one 
or  more  of  these  signals  can  be  made  to  consist  of 
a  combination  of  suppressed  half-waves,  the  signals 
so  produced  being  then  automatically  translated  into 
printed  characters.  In  this  way,  and  by  grouping 
the  waves  in  a  manner  admitting  of  entirely  different 
and  independent  signals  being  sent  from  four  Rem- 
ington keyboards,  each  of  the  four  transmitting  op- 
erators employed  can  cut  out  four  different  wave 
combinations,  and  send  as  many  different  signals 
over  the  line  in  a  single  second.  Forty  words  per 
minute  is  said  to  be  an  ordinary  rate  of  speed  for 
a  practiced  operator  using  this  system,  or,  since 
the  system  can  be  duplexed,  eight  times  that  number, 
making  320  words  in  all  that  may  be  sent  and  printed 
over  a  telegraph  wire  in  the  course  of  a  minute. 
This,  if  practicable  under  the  regular  conditions  of 
working,  would  make  the  Rowland  system  the  fast- 
est of  all  printing  systems,  or,  what  amounts  to  the 
same  thing,  it  would  be  capable  of  more  fully  utiliz- 
ing the  electrical  conductivity,  or  transmitting  prop- 
erties of  a  wire  than  any  other  system  of  similar 
character. 

That  the  Rowland  machine  has  been   very  highly 


developed  on  the  most  modern  and  approved  scien- 
tific principles  is  undoubtedly  true,  but  it  remains 
to  be  more  fully  demonstrated  that  an  extremely  com- 
plex system,  necessitating  the  maintenance  of  the  most 
perfect  synchronism,  and  employing  as  many  impulses 
as  those  required  for  the  formation  of  each  of  the 
letters  or  characters,  is  one  practically  adapted  to  the 
workmg  of  other  than  circuits  of  moderate  length. 
To  Mr.  C.  L.  Buckingham  belongs  the  credit  of 
having  invented  the  first  really  rapid,  long-distance, 
page-printing  mechanism  that  was  ever  successfully 
employed  for  the  transaction  of  ordinary  telegraph 
business.  Many  years  had  been  spent  by  the  in- 
ventor in  an  endeavor  to  devise  and  perfect  a  print- 
ing-telegraph machine  that  could  be  operated  over 
practically  unlimited  distances,  but  it  was  not  until 
the  happy  idea  was  conceived  of  utilizing  the  Wheat- 
stone  automatic  system  as  a  basis  that  success  ap- 
peared in  sight.  Through  the  medium  of  the  Wheat- 
stone  terminal  and  repeating  apparatus,  it  at  once 
became  possible  to  transmit  and  receive  the  neces- 
sary signaling  pulses  over  the  longest  telegraph  lines, 
the  pulses  in  this  case  dift'ering  from  those  of  the 
Wheatstone  or  Morse  in  being  quite  definite  in  the 
number  requisite  to  form  the  various  characters,  for 
each  of  which  six  electrical  impulses  alternating  in 
direction  are  essential. 

The  distinguishing  features  of  the  invention  consist 
of  the  perforating  apparatus  for  preparing  the  slip 
for  transmission,  and  the  printer,  which  is  placed  in 
a  local  circuit  arrangement  at  the  receiving  end  of  the 
line. 

The  operation  of  punching  differs  from  that  em- 
ployed in  the  Wheatstone,  in  that  it  involves  the  use 
of  a  typewriting  machine,  by  means  of  which  any- 
one may  manufacture  the  slip  without  the  slightest 
knowledge  on  the  part  of  the  manipulator  as  to  the 
particular  code  employed,  and  at  a  rate  of  speed  con- 
siderably greater  than  that  possible  by  the  use  of 
the  Wheatstone  perforator. 

The  slip  thus  prepared  is  then  run  through  the 
Wheatstone  transmitter,  which  automatically  for- 
w^ards  the  signals  to  the  distant  terminal  station, 
where  they  are  received  upon  a  Wheatstone  relay, 
and  thence  repeated  into  the  local-circuit  arrange- 
ment. In  this  circuit  is  a  variety  of  relays  and  elec- 
tromagnets which  call  into  action  a  number  of  novel 
and  ingenious  contrivances  of  both  a  mechanical  and 
electrical  character.  Under  the  control  of  the  electrical 
impulses  received  over  the  line  these  devices  perform 
their  various  functions  with  a  regularity,  precision 
and  harmonious  working  of  parts  that  is  simply 
amazing. 

One  of  these  devices  is  a  modified  form  of  "sun- 
flower" or  current-distributing  apparatus  of  very 
peculiar  construction.  It  w-as  especially  designed  to 
secure  a  rapid  transmission  or  switching  of  certain 
line  pulses  through  one  or  other  of  a  series  of  re- 
lays connected  to  the  sunflower.  Five  of  these  re- 
lays, known  as  "selectors,"  are  employed  for  the 
purpose  of  actuating  a  corresponding  number  of  elec- 
tromagnetic "adjusters,"  which  control  the  move- 
ments of  the  type-wheel.  Short  pulses  do  not  affect 
the  selecting  relays,  but  when  the  pulses  are  suffi- 
ciently prolonged,  the  motion  of  the  sunflower  or 
distributor — which  is  normally  one  of  rotation — be- 
comes temporarily  checked  or  arrested  by  means  of  an 
electromagnetic  escapement,  thereby  permitting  any 
such  pulse  to  actuate  the  particular  relay  whose  cir- 
cuit is  at  that  moment  completed  through  contact 
arms  on  the  sunflower. 

At  least  one  of  the  series  of  the  six  line  pulses 
required  to  form  a  character  must  be  prolonged, 
and  the  particular  relay  or  number  of  relays  that  shall 
be  affected  within  the  time  required  to  transmit  the 
entire  series  of  pulses  is  determined  by  the  regular 
order  in  which  such  pulses  are  transmitted  to  line. 
If,  for  instance,  the  first  pulse  be  a  prolonged  one, 
the  first  in  the  series  of  relays  with  its  corresponding 
"adjuster"  will  respond,  and  no  other.  Similarly, 
if  the  second  pulse  be  lengthened,  the  second  only  in 
the  group  of  relays  will  respond  thereto,  and  so  on. 
One  or  all  of  the  selector  relays  may  be  involved  in 
the  operation  of  bringing  any  letter  or  character 
into  the  required  position  for  printing,  the  im- 
pression itself  being  invariably  accomplished  through 
the  medium  of  the  sixth  pulse.  This  pulse,  the  last 
in  the  series,  is  always  a  prolonged  one  of  a  certain 
definite  polarity,  and  is  not  only  utilized  for  the 
purpose  stated,  but  also  to  start  the  feed  mechanism, 
as  w-ell  as  to  operate  a  dogging  device  which  holds 
the  type-wheel  firmly  in  position  while  the  impres- 
sion is  being  made.  It  contrives,  furthermore,  to 
actuate  the  synchronizer,  and  thereafter  to  reset  or 
restore  to  their  normal  positions  such  of  the  selecting 
and  adjusting  instruments  as  were  brought  into 
activity  by  the  one  series  of  line  pulses,  and  to  thus 
put  them  in  a  condition  of  readiness  for  the  next 
cycle  of  operations. 

The  type-wdieel  is  suitably  mounted  upon  a  shaft 
of  such  construction  as  to  permit  the  wheel  to  move 
a.xially,  or  circumferentially,  or  in  both  directions 
simultaneously.  Instead  of  a  comparatively  large 
wheel  having  the  entire  number  of  characters  on  its 
periphery  and  rotating  all  the  way  round,  the  in- 
ventor emploj's  a  small  w-heel  bearing  four  rings 
or  rows  of  type,  which  only  rotate  through  a  half 
revolution  in  either  direction.  The  regulation  of  the 
type-wheel  is  effected  through  the  action  of  the  ad- 
juster magnets,  whose  armature  levers  are  connected 
with  certain  impelling  or  driving  devices,  some  of 
which  impart  a  rotary,  and  others  a  longitudinal  mo- 
tion, or  a  combination  of  both  movements  to  the  type- 
wheel.     The  axial,  or  longitudinal  movements  of  the 
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wheel  bring  anj-  desired  ring  or  row  of  tj-pe  into  line 
with  the  press  pad,  while  the  rotary  inovements  shift 
the  different  t>pe  of  a  row  or  ring  into  the  proper 
position  for  printing. 

It  is  by  such  movements,  either  singly  or  in  com- 
bination, that  any  type  of  the  several  rings  may  he 
brought  to  position  on  (lie  completion  of  the  requisite 
number  of  pulses. 

The  blanks  upon  which  the  messages  are  printed 
are  the  regular  message  forms  whose  edges  have 
been  pasted  together,  so  as  to  give  the  blanks  a 
tubular  shape  or  appearance.  When  the  printing  of 
a  message  is  about  to  begin  a  tube  is  placed  in  posi- 
tion beneath  the  type-wheel  by  sliding  it  edgewise 
upon  a  brass  tube,  which  serves  as  a  support,  and  in 
which  there  is  an  opening  to  admit  of  the  necessary 
operations  and  impressions  taking  place.  The  blank, 
when  printed,  is  quickly  slipped  to  one  side  and  a 
fresh  one  takes  its  place,  after  which  the  first  blank 
is  removed  from  tlie  support  by  opening  it  on  tlie 
line  where  its  edges  are  joined,  and  so  on.  These 
latter  operations  are  performed  by  hand,  and  they 
constitute  about  the  only  ones,  so  far  as  the  primer 
is  concerned,  that  are  not  entirely  automatic  in  char- 
acter. 

The  Buckingham  system  may  well  be  regarded  as 
the  most  unique  and  original  one  in  existence,  and 
it  will  deservedly  take  high  rank  among  the  list 
of  marvelous  and  useful  telegraph  inventions  of  the 
times.  It  has  been  in  practical  operation  over  the 
Western  Union  lines  between  New  York  and  Chi- 
cago, and  New  York  and  Buffalo,  for  the  last  si.x 
years,  and  has  a  maximum  working  capacity  of  about 
2CO  messages  per  hour,  operated  as  a  duplex.  It  does 
not,  as  will  be  noticed,  utilize  the  transmitting  prop- 
erties of  a  wire  to  the  same  extent  as  that  theo- 
retically possible  with  the  Rowland  multiplex  sys- 
tem, but  it  is  successfully  operative  over  distances 
that  would  not  at  all  be  practicable  with  any  syn- 
chronous nnilliplex  system  as  yet  invented. 

The  Buckingham  system  possesses  the  disadvantage 
of  requiring  a  perforated  strip  for  transmitting  pur- 
poses, but.  as  in  the  case  of  the  Rowland,  the  received 
record  is  a  direct  one,  instead  of  having  to  be  trans- 
lated, as  in  the  Murray  system.  If  the  perforated 
tape  could  he  entirely  abolished,  and  a  rate  of  speed 
obtained  bv  direct  manual  transmission  approxi- 
mately equal  to  that  obtained  in  actual  practice  by 
automatic  working,  a  grave  objection  to  the  Buck- 
ingham system  would  be  overcome,  and  the  author 
is  strongly  of  opinion  that  such  a  change  is  not  only 
desirable,  but  entirely  feasible,  and  is,  in  point  of 
fact,  well  under  way. 

One  other  defect  of  the  Buckingham  system  con- 
sists in  the  fact  that  the  number  of  characters  that 
can  be  printed  by  means  of  the  type-wheel  is  limited 
to  32,  admitting  only  of  the  letters  of  the  alphabet 
and"  certain  punctuation  marks  being  recorded.  To 
print  all  of  the  characters  desirable  for  commercial- 
telegraph  purposes  would  involve  some  radical 
changes  in  the  apparatus  and  greatly  increase  the 
already  complicated  character  of  the  system.  By 
substituting  for  the  present  recording  arrangement 
a  modified  form  of  electrical  typewriter  of  great 
scnsiliilily  and  rapidity  in  action,  a  comparatively 
simple  printing  mechanism  can  be  devised  that  will 
more  fully  meet  the  service  requirements  along  the 
lines  indicated,  and  at  the  same  time  increase  the 
legibility,  I'.nd  improve  the  general  appearance  of 
the  printed  message.  This  is  what  the  author  has 
set  out  to  accomplish,  and  his  experiments  so  far 
(lemonsirate  that  a  speed  of  at  least  100  words  per 
minute  can  be  readily  secured  thereby.  The  par- 
ticular changes  necessary  to  bring  this  about  involve 
the  use  of  as  many  small  printing  magnets  as  are 
requisite  for  the  desired  number  of  mechanical  op- 
erations. As  this  particular  arrangement  is  the  sub- 
ject of  patent  proceedings,  nothing  can  be  said  fur- 
ther than  to  intimate  that  the  printing  magnets  are 
actuated  by  local  currents  properly  directed  through 
the  medium  of  certain  electromagnetic  selecting  de- 
vices, whose  particular  function  is  to  distribute  the 
differei't  signaling  impulses  among  the  various  print- 
ing tnd  auxiliary  magnets  in  a  manner  appropriate 
to  the  re<iuirements  in  the  case. 

In  looking  over  its  past  history,  one  cannot  but 
be  struck  with  the  fact,  and  take  pardonable  pride  in 
the  knowledge,  that  the  printing-telegraph  art  con- 
stitutes an  industry,  the  origin,  growth  and  develop- 
ment of  which  may  be  credited  almost  exclusively  to 
.American  inventors,  whose  persistent  efforts,  in  the 
face  of  many  difficulties  and  discouragements,  have 
at  last  brought  about  an  extension  of  its  sphere  of 
usefulness  into  the  commercial  branch  of  practical 
telegraphy.  It  may  be  reasonably  assumed  as  a  con- 
sequence thereof,  that  the  technical  and  industrial 
development  of  this  particular  art  will  be  much  more 
rapid  in  llie  future  than  it  has  been  in  the  past;  but 
much  remains  to  be  done  in  the  \Vay  of  simplifying 
and  more  nearly  perfecting  the  working  apparatus  in 
order  to  thoroughly  complete  the  task  of  those  early 
experimenters,  who.  some  50  years  ago,  first  under- 
took to  solve  the  problem  of  devising  a  practical, 
useful,  as  well  as  ecnnomical,  printing-telegraph  sys- 
tem. 
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CORRESPONDENCE. 


A  big  company  is  licing  formed  with  the  idea  of 
placing  several  hundred  automobile  fiacres  in 
Paris.  The  promoters  are  two  of  the  best  known 
personalities  in  the  automobile  world,  and  they  arc 
assured  of  the  support  of  a  powerful  group  of  capi- 
talists. The  new  venture  will  be  launched  early  in 
the  winter  it  is  said. 


Great  Britain. 

London,  September  17. — Dublin  is  just  now  agog 
with  excitement,  owing  to  certain  developments  in 
connection  with  the  municipal  electric-lighting  scheme. 
The  original  station  was  one  of  the  first  to  be  erected 
in  Great  Britain,  but  the  management  was  not  all 
that  could  he  dt-sired.  In  the  latter  end  of  the  'go's 
it  was  decided  to  reorganize  the  electric-lighting  de- 
partment and  to  erect  a  new  generating  station. 
Mr.  Robert  Hammond  was  selected  as  consulting 
engineer  and  he  advised  the  adoption  of  a  high- 
pressure  three-phase  system.  After  a  good  deal  of 
discussion  and  hesitation  these  suggestions  were 
adopted,  and  last  year  the  new  works  were  opened 
and  the  old  ones  shut  down.  Since  the  time  of  the 
adoption  of  Mr.  Hammond's  suggestions  and  the 
opening  of  the  works,  everything  had  gone  smoothly 
enough.  The  first  "development"  was  the  appoint- 
ment of  Mr.  Hammond  as  a  kind  of  superintendent 
of  the  works,  in  which  capacity  he  had  sole  control 
of  the  staff,  fixed  their  salaries,  etc.  After  some 
trouble  with  the  engine  builders  nothing  of  moment 
happened  until  August,  this  year,  when  the  resident 
electrical  engineer,  who  had  acted  in  that  capacity 
before  the  advent  of  Mr.  Hammond,  reported  to  the 
corporation  his  conviction  that  sufficient  plant  was 
not  available  for  the  winter  load  and  that  generally 
he  was  of  the  opinion  tliat  the  new  works  were  in 
an  unsatisfactory  condition.  This  drew  a  report  from 
Mr.  Hammond  in  reply,  who,  in  the  final  paragraphs, 
made  the  following  offers,  which  have  set  all  Dub- 
lin on  the  qui  vive.  Mr.  Hammond,  so  strong  is 
bis  belief  in  the  scheme  he  has  advised  and  so  far 
carried  out,  offers  to  take  over  the  works  from  the 
corporation  for  a  period  of  14  years,  to  supply  elec- 
trical energ)'  at  the  present  rates,  and  to  pay  all 
charges  for  interest  and  sinking  fund;  practically 
form  a  company  to  run  the  works.-  As  an  alternative 
be  suggests  that  he  should  be  put  in  absolute  con- 
trol of  the  works  without  permanent  salary,  but  to 
receive  as  remuneration  the  difference  in  the  cost  of 
generation  below  i^^d.  per  unit;  i.  e.,  should  he  be 
able  to  produce  at  iVid.  per  unit,  he  would  receive 
Hd.  per  unit  on  all  the  units  generated.  What  atti- 
tude the  corporation  will  take  in  the  matter  cannot 
be  prophesied,  but  the  opinion  of  the  Dublin  rate- 
payers seems  to  be  that  Mr.  Hammond's  offer  should 
be  scouted.  These  offers  have  yet  to  be  dealt  with 
by  the  corporation. 

Another  important  matter  concerning  municipal 
electric  supply  relates  to  a  suburb  of  London  named 
Wood  Green.  The  local  authority,  despite  the  fact 
that  the  district  is  purely  a  \^orking-class  residential 
one,  had  been  advised  to  go  in  for  an  electric  gen- 
erating station  of  its  own.  Application  was  accord- 
ingly made  to  the  Local  Government  Board  for  the 
necessary  loan  to  carrj'  out  the  works,  but  this  has 
been  refused  on  the  ground  that  the  possibility  of 
the  scheme  being  a  financial  success  was  not  great. 
As  a  fact,  one  of  the  large  electric  power  companies, 
of  which  so  many  now  exist  in  Great  Britain,  has 
authority  to  supply  in  the  district  of  Wood  Green, 
and  the  general  tendency  nowadays  is  for  small  local 
authorities  to  take  a  supply  "in  bulk"  from  such 
companies  and  carrj^  on  the  distribution  themselves. 
Thus  the  question  of  municipal  versus  private  trading 
docs  not  arise,  inasmuch  as  the  company  merely 
supplies  the  local  authority  wholesale  and  does  not 
deal  with  the  consumers  direct.  The  wisdom  of 
such  a  course  is  fully  recognized  by  the  loan-sanc- 
tioning authority,  the  Local  Government  Board, 
which  has  already  refused  two  loans  when  it  ap- 
peared that  a  supply  from  such  a  company  would 
be  more  profitable  than  erecting  a  separate  generating 
station.  A  few  more  decisions  of  this  sort  will  tend 
to  cause  local  authorities  to  pause  in  the  reckless 
expenditure  of  the  ratepayers'  money  that  has  gone 
on   in  the  past  without  proper  consideration. 

The  Huddersfeld  corporation  has  just  commenced 
the  wholesale  delivery  of  coal  by  means  of  specially 
designed  trucks  running  over  the  corporation  tram- 
way system.  In  the  days  of  the  old  horse  tramways 
many  provincial  local  authorities  had  powers  to  carry, 
goods,  miiierals  and  animals  upon  their  tramways, 
but  hitherto  the  existence  of  such  powers  have  been 
regarded  in  the  hght  of  a  joke.  Thanks,  however, 
to  Huddersfeld,  this  state  of  things  will  shortly  be 
remedied,  as,  if  the  experiment  there  proves  a  finan- 
cial success,  undoubtedly  many  other  corporations 
with  similar  powers  will  seek  to  exercise  them.  The 
car  runs  to  the  sidings  of  the  railway  company, 
where  a  load  of  10  tons  is  put  aboard,  and  the  time 
taken  to  deliver  to  a  given  point  is  naturally  con- 
siderably  less   than    with    the   usual   methods. 

The  British  Electric  Traction  Company,  which  owns 
a  large  mileage  of  electric  tramways  all  over  the 
country,  and  in  many  cases  purchases  its  power  from 
the  local  authorities,  is  just  at  present  having  serious 
trouble  over  the  price  which  should  be  paid  for 
electrical  energy.  As  a  result,  they  have  ceased 
running  their  cars  in  one  particular  district  alto- 
gether. This  opens  up  the  very  wide  question  of 
the  extortionate  demands  of  some  local  authorities 
upon  tramway  companies,  and  the  report  of  the  Royal 
Commission  on  London  traftic  is  expected  to  con- 
tain .some  remarks  appertaining  to  this  matter. 

The  patent  act  of  1902,  which  comes  into  force 
on  January  ist  next  provides  that  a  search  for  50 
years  will  be  made  by  the  Patent  Oflice  to  ascertain 
the   novelty  of  any   invention   which   it   is  proposed 
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to  patent.  At  present  any  invention  which  can  be 
patented  is  accepted  irrespective  of  the  fact  that  simi- 
lar patents   have  already  been   granted.  G. 

New  York. 

New  York  September  24. — The  excavation  for  that 
part  of  the  subway  which  will  extend  from  City  Hall 
to  the  Battery  is  now  completed,  except  for  a  length 
of  about  100  yards.  On  Wednesday,  Mr.  M.  J. 
Degnon,  president  of  the  contracting  company,  was 
able  to  walk  from  point  to  point  along  the  prelim- 
inary' tunnel,  which  was  completed  early  on  the  morn- 
ing of  that  day. 

The  overhead  equipment  for  the  Brooklyn  Rapid 
Transit  trolley  cars  over  the  Williamsburg  Bridge 
has  been  commenced.  The  equipment  is  being  put 
in  by  the  city,  and  will  remain  city  property,  on 
account  of  the  alleged  possibility  of  the  city  granting 
running  privileges  to  some  other  company  at  some 
future  date.  It  seems  very  likely  the  Brooklyn  Rapid 
'IVansit  cars  will  be  running  over  the  bridge  by 
November   ist,  as  recently  promised  officially. 

August  Belmont,  it  is  said,  has  quietly  acquired 
the  outstanding  interests  in  the  franchise  of  a  tunnel 
under  the  East  River  to  connect  Forty-second  Street, 
Manhattan,  with  Long  Island  City,  originally  granted 
to  the  Sleinway  interests  about  10  years  ago.  The 
construction  of  this  work  was  started  some  years 
ago,  but  an  unfortunate  dynamite  explosion  led  to 
so  many  damage  suits  that  operations  were  sus- 
pended. The  plaintiffs  have,  it  is  said,  been  severally 
satisfied,  and  the  soundings  for  the  line  of  the  tunnel 
were  completed  this  week  by  the  United  Engineering 
Company. 

The  Hoboken  and  Manhattan  Tunnel  Company, 
after  much  litigation,  has  received  a  favorable  deci- 
sion from  Vice-chancellor  Stevenson  of  Jersey  City, 
allowing  the  tunnel  construction  to  be  carried  under 
the  yards  of  the  Lackawanna  railroad  in  Jersey  City. 
The  proposed  tunnel  is  to  extend  from  Sixteenth 
Irjtreet,  Jersey  City,  near  the  Pavonia  Ferry,  to  Ho- 
boken, and  will  be  a  branch,  of  the  New  York  and 
New  Jersey  tunnel,  now  under  construction  beneath 
the  Hudson  River. 

President  Vreeland  of  the  New  York  City  Rail- 
way Company  has  issued  an  order  that  hereafter 
the  street-car  niotormen  must  obey  the  requests  of 
the  policemen  whose  duty  it  is  to  regulate  the  street 
traffic. 

The  death  is  recorded  on  Wednesday  of  Ira  Nel- 
son Stanley,  inventor  of  the  fenders  now  used  on 
the  cars  of  the  Brooklyn  Rapid  Transit  Company. 
Mr.  Stanley  was  born  at  Attleborough,  Mass.,  in 
1820,  and  died  at  Freeport.  L.  I.  He  leaves  a  widow, 
one  son  and  two  daughters. 

In  addition  to  the  4,000  incandescent  lamps  to 
be  used  for  lighting  the  new  Times  Building  at 
Forty-second  Street  and  Broadway,  there  will  be  no 
less  than  iii  motors  in  the  building,  used  for  a 
multitude  of  different  purposes,  from  driving  octuple 
presses  to  a  dental  drill. 

Forty-five  internal  telephone  stations  are  provided 
for  in  the  plans  of  the  new  Manual  Training  High 
School,  now  approaching  completion  in  Seventh  Av- 
enue, Brooklyn.  D.  W.  W. 


New  Enpfland. 

Boston,  September  24. — The  frightful  accident  last 
Wednesday  on  the  Boston  and  Northern  Street  Rail- 
way Company's  system  at  Melrose,  about  eight  miles 
out  from  Boston,  killed  nine  persons  outright,  in- 
cluding the  motorman,  and  wounded  more  or  less 
seriously  22  others,  17  of  whom  were  taken  to  hos- 
pitals or  physicians'  offices  for  treatment.  The  car 
that  was  wrecked  was  en  route  for  Reading,  and 
struck  a  50-pound  box  of  dynamite  which  had 
dropped  from  an  express  wagon,  the  ensuing  explo- 
sion being  of  terrific  force.  The  motorman  was 
hurled  about  100  yards  forward;  the  car  was  splin- 
tered, and  one  W'oman,  who  lives  in  spite  of  her 
remarkable  experience,  was  blown  into  the  air  with 
the  unroofing  of  a  portion  of  the  car,  grasped  the 
trolley  wire,  and  dropped  therefrom,  burned  and, 
bruised,  back  upon  the  debris.  Windows  of  build- 
ings within  a  radius  of  200  yards  were  broken,  and 
fronts  of  nearby  structures  were  wrecked,  while  many 
narrow  escapes  from  serious  injury  to  the  residents 
were  reported. 

The   directors    of    the   West   End   Street  Railway] 
Company,  which  is   under  lease  to  the  Boston  Ele- 
vated Street  Railway  Company,  have  sold  the  issue  1 
of  $750,000  four  per  cent,  bonds,  recently  authorized,  j 
lo  Blodget,  Merrilt  &  Co.,  a  Boston  banking  house. 
They  will  mature  in   1932,  and  bear  date  of  August] 
I.    1902,   being   designed    to    reimburse   the   elevated  1 
company  for  expenditures  made  from  April  1,  1902, 
to  April   I,  1904. 

At  the  meeting  of  American  Telephone  and  Tele- 
graph Company  directors  on  September  21st,  Will 
ian\  Lowell  Putnam  of  Boston  was  elected  as  the 
successor  on  the  board  of  directors  of  Thomas  B. 
Bailey,  who  recently  resigned.  A  quarterly  dividend 
of  i^  per  cent,  was  declared. 

Worcester  Polytechnic  Institute  at  W^orcester, 
Mass.,  opened  on  September  isih  with  an  enroll- 
ment 15  per  cent,  larger  than  in  any  previous  year. 
There  are  seven  post-graduate  students  in  electrical 
engineering. 

EugL-ne  Oilman  Ware  of  Brookline,  age  56,  well 
known  in  financial  and  railway  circles,  and  receiving 
cashier  of  the  Boston  Elevated  Street  Railway  Com- 
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pany,  died  on  September  21st.  He  held  the  position 
of  cashier  for  the  West  End  Street  Railway  Company 
prior  to  its  absorption  by  the  elevated  company  and 
had  been  identified  with  street-railway  interests  for 
a  quarter  of  a  century.  He  was  a  native  of  Thetford, 
Vt.  '  B. 


Southeastern  States. 

Charlotte,  N.  C,  September  24. — The  City  Council 
of  Waynesboro.  Ga.,  has  advertised  for  bids  for  the 
new  water  and  electric-light  plant,  which,  it  is  ex- 
pected,   will    be    completed    by    January    ist. 

The  Hendersonville  (N.  C.)  Light  and  Power 
Company  is  completing  a  new  power  plant  on  Big 
Hungry  Creek,  and  the  wires  are  being  strung  to 
the  city.  The  power  will  be  used  for  lighting  pur- 
poses. 

The  High  Point  Interurban  Traction  Company  has 
been  granted  a  franchise  in  Greensboro,  N.  C.  The 
company  is  obligated  to  start  work  in  six  months. 

Engineer  George  E.  Ladshaw  of  Spartanburg, 
S.  C,  has  let  contracts  for  the  hydraulic  and  electrical 
macliinerj-  for  an  ii-mile  transmission  plant  on 
Pigeon  River,  the  power  to  be  carried  to  Waynes- 
ville,  N.  C,  to  be  used  for  lighting  the  town  and 
for  other  purposes.  The  promoter  of  the  enterprise 
is    B.   J.    Sloan   of  Waynesville. 

The  town  of  Broxton,  Ga.,  has  granted  a  fran- 
chise to  A.  G.  Garbutt  for  a  local  lighting  system,  to 
be  in  operation  by  the  end  of  the  year  1904.  The 
city  secures  the  lights  at  $70  a  year. 

The  town  of  Westminster,  S.  C,  is  considering 
a   plan    to   install   an   electric-light   system. 

The  city  of  Cairo,  Ga.,  will  vote  on  October  20th 
on  the  question  of  issuing  bonds  for  water  and 
electric  lights,  it  being  proposed  to  put  in  a  first- 
class   plant.  L. 


West  Virginia  and  Kentucky. 

Lexington,  Ky.,  September  24. — Judge  Mat  Wal- 
ton, representing  the  creditors  of  the  Blue  Grass 
Traction  Company,  has  filed  a  motion  in  the  Circuit 
Court  asking  that  a  receiver  be  appointed  for  the 
company.  He  gave  notice  some  time  ago  that  the 
action  would  be  taken,  but  gave  time  for  Senator 
George  S.  Davis  to  make  arrangements  for  a  settle- 
ment of  the  troubles,  if  possible.  This,  it  seems,  has 
not  been  done. 

Plans  have  been  filed  by  the  Louisville  and 
Southern  Indiana  Traction  Company  for  the  New 
Albany  and  Corydon  Rapid  Transit  Electric  Railway 
Company  for  a  line  that  has  been  surveyed  from 
New  Alban}-  to  Franklin  Township,  Floyd  County, 
Indiana,  and  thence  to  Corydon. 

Rumors  about  Wheeling,  W.  Va.,  are  to  the  effect 
that  the  Wheeling  Traction  Company  will  begin 
soon  on  an  extension  to  Brilliant.  Work  has  been 
commenced  on  the  extension  in  the  .Etna  Standard 
addition.  It  may  be  that  the  Brilliant  Line  will  be 
extended  to  Martins  Ferry. 

The  City  Council  of  Newport,  Ky.,  is  endeavor- 
ing to  make  an  investigation  of  alleged  damage  to 
water  pipes,  by  electrolysis.  The  matter  has  been 
brought  up   several   times  in  the  past. 

James  F.  Allen  has  received  a  contract  for  build- 
ing the  Monticello  and  Broad  Oaks  extension  of 
the  Fairmont  and  Clarksburg  Traction  Company  of 
Fairmont.  W.  Va. 

The  Louisville  and  Southern  Indiana  Traction 
Company  will  build  a  passenger  depot  on  Third 
Street,  in  Louisville.  C. 


Indiana. 


Indianapolis,  September  24. — The  Merchants  Heat 
and  Light  Company  of  Indianapolis  is  installing  as 
an  addition  to  its  present  plant  two  1,200-horsepower 
Westinghouse  turbine  engines,  together  with  two 
750-kilow^att  generators.  A  coal-conveyor  system 
with  bunker  capacity  o£  500  tons  will  supply  the  four 
new  Stirling  boilers  of  650  horsepower  each,  which, 
combined  with  the  boilers  now  in  use,  will  give  a 
total  capacity  of  5,000  horsepower.  The  company 
will  generate  both  direct  and  alternating  current, 
having  installed  at  the  sub-station  two  500-kilowatt 
rotaries  arranged  to  convert  and  invert. 

As  a  preliminary  step  to  the  building  of  an  inter- 
urban electric  railroad  from  Vincennes  to  Wash- 
ington, passing  through  the  towns  of  Wheatland, 
Montgomery,  Cannelsburg  and  Loogootee,  the  Vin- 
cennes, Washington  and  Eastern  Electric  Railway 
Company  has  filed  articles  of  incorporation  with 
the  secretary  of  state.  The  ne\v  company  is  cap- 
italized at  $i,ooo,oco,  in  shares  of  $igo  each.  William 
H.  Schott  of  Chicago  is  a  director  and  the  chief  pro- 
moter of  the  line.  The  other  directors  are  Austin 
F.  Cabel.  Hervey  T.  Trueblood,  S.  C.  Eskridge, 
Frank  E.  Hakeman  and  A.  J.  Padgett,  all  of  Wash- 
ington. 

The  Indianapolis.  Hartford  City  and  Celina  Trac- 
tion Company,  which  recently  filed  articles  of  in- 
corporation with  the  secretary  of  state  at  Indian- 
apolis, expects  to  build  an  electric-railway  line  from 
Indianapolis  to  Celina,  Ohio,  by  way  of  Alexandria 
and  Hartford  City,  and  asserts  that  construction 
work  will  begin  October  ist.  The  road  is  to  be  run 
from  Hartford  City  to  Alexandria  first.  The  com- 
panv  has  opened  offices  in  the  Campbell  Block.  Hart- 
ford Cit3-,  with  J.  P.  IMcGeath  of  Hartford  City, 
W.  H.  Maxwell  of  Boston,  and  C.  Francis  Knowlton. 

The  L'^nion  Electric  Manufacturing  Company  of 
South  Bend  was  recently  incorporated  with  a  capital 


of  $5,000.  The  directors  are  Joseph  Holstrom,  James 
MacGregor,  Donald  MacGregor,  Charles  T.  Wade 
and  Edward  B.  Jackson. 

The  Huntington  Light  and  Fuel  Company  has 
completed  an  enlargement  of  its  plant,  to  meet  the 
demands  for  the  extension  of  electric-lighting  serv- 
ice. The  company  has  just  received  a  franchise  per- 
mitting it  to  charge  a  meter  rate  of  25  cents  a  thou- 
sand for  natural  gas  instead  of  the  stove  rate  in 
force  13  years. 

Work  on  the  new  interurban  line  from  Warsaw 
to  Goshen,  which  is  intended  to  go  far  toward  com- 
pleting the  chain  of  electric  railways  from  Benton 
Harbor  to  Cincinnati,  will  begin  this  week.  Civil 
Engineer  R.  M.  Murray  is  now  on  the  ground  and 
all  the  right-of-way  has  been  secured.  H.  J.  Heinz 
of  Pittsburg  is  one  of  the  capitalists  interested  and 
Indianapolis  men  are  also  in  the  company.  H. 


Texas  and  Mexico. 

Austin,  Texas,  September  22. — M.  M.  Brice  of  the 
Southern  Realty  Development  Company,  with  head- 
quarters at  Chicago,  III.  and  George  A.  Hill,  a  street- 
railway  promoter  of  Beaumont,  Texas,  have  been 
investigating  the  situation  at  New  Braunfels,  Texas, 
W'ith  the  object  of  building  an  electric  railway  from 
that  place  to  Seguin. 

The.  North  Fort  Worth  City  Council  has  granted 
the  Northern  Texas  Traction  Company  a  franchise 
to  extend  its  lines  over  certain  streets  of  that  suburb. 

The  American  Telephone  and  Telegraph  Company 
is  building  two  long-distance  telephone  lines  from 
Joplin,  Mo.,  to  points  in  Northern  Texas,  where 
they  will  connect  with  the  long-distance  lines  of  the 
Southwestern  Telegraph  and  Telephone  Company. 
The  new  circuits  pass  through  many  of  the  principal 
tow^ns  of  Oklahoma  and  Indian  Territory. 

The  Albuquerque  Electric  Power  Company  has 
been  organized  at  Albuquerque  with  a  capital  stock 
of  $50,000.  The  incorporators  are  William  L.  Iliff, 
William  B.  Childers  and  Edward  Callen. 

The  Indian  Territory  Traction  Company  is  extend- 
ing its  electric  line  from  Alderson  to  Hartshorne, 
I.  T.,  a  distance  of  nine  miles.  It  is  already  in  op- 
eration from  South  McAIester  to  Alderson,  a  dis- 
tance of  six  miles. 

Carlos  Escobar,  Nicolas  Tortolers  Vallejo  and  Os- 
car J.  Braniff  are  the  three  bidders  for  the  contract 
to  furnish  the  city  of  Euliacan,  Mexico,  with  electric 
light.  The  City  Council  has  the  bids  under  consid- 
eration. 

It  is  stated  that  the  street-railway  line  which  runs 
from  the  City  of  Mexico  to  the  Penon  resort,  and  is 
now  operated  by  animal  traction  is  to  be  converted 
into  electric  traction  by  the  Mexico  City  Tramways 
Company, 

The  work  of  constructing  the  new  electric-light 
and  power  plant  for  the  city  of  Campeche,  Mexico, 
will  soon  be  commenced  by  the  Compania  Cam- 
pechana  de  Electric  idad  y  Fuerza,  which  was  re- 
cently organized  with  a  capital  stock  of  $150,000. 
The  company  has  a  contract  to  supply  that  city  with 
60  arc  and  300  incandescent  lamps,  for  which  a  yearly 
rental  of  $18,500  will  be  paid.  It  is  also  expected 
that  about  1,500  incandescent  lamps  will  be  provided 
for  private  parties.     Harry  H.  Hinkle  is  manager. 

An  electric  power  plant  has  been  installed  at  the 
San  Francisco  del  Oro  mine,  situated  in  the  Santa 
Barbara  district  of  Mexico.  It  is  capable  of  develop- 
ing 100  horsepower. 

The  Guanajuato  Electric  Light  and  Power  Com- 
pany, which  established  a  large  electric  power  plant 
on  the  Duero  River,  near  Zamora,  state  of  Michoa- 
can,  Mexico,  several  months  ago,  has  in  operation 
long-distance  transmission  lines  to  Guanajuato  and 
other  places,  and  is  preparing  to  build  other  trans- 
mission lines  to  the  towns  of  La  Barca,  state  of 
Jalisco,  and  to  Celaya,  state  of  Guanaj  uato.  The 
transmission  line  which  this  company  is  building  to 
the  city  of  Leon  is  about  one-half  completed.  Tlie 
company  is  now  supplying  about  one-half  of  its  actual 
capacity  of  6,400  horsepower.  Of  this  amount,  be- 
tween 1,700  and  1,800  horsepower  are  used  in  Guana- 
juato, and  the  remainder  in  the  city  of  Irapuato  and 
that  section. 

An  electric-light  and  power  plant  is  being  installed 
at  San  Martin,  Texmelucan,  Mexico,  by  Francisco 
M".  Conde. 

An  American  syndicate,  composed  principally  of 
Chicago  capitalists,  and  represented  in  Mexico  by 
ex-Governor  William  T.  Thornton  of  New  Mexico, 
has  applied  to  the  government  of  the  state  of 
Jalisco,  Mexico,  for  a  concession  to  establish  a  com- 
plete system  of  electric  street  railway  in  the  city  of 
Guadalajara.  The  syndicate,  through  Mr.  Thornton, 
has  offered  to  pay  into  the  state  treasury  $400,000, 
Alexican  money,  in  eight  annual  installments  of  $50,- 
coo  each  for  the  franchise. 

It  is  stated  that  the  Catholic  Bank  of  the  City 
of  M'exico  will  finance  the  building  of  the  proposed 
electric  railway  between  Guadalajara  and  Morelia, 
Mexico.  J.  N.  Zermeno,  an  attorney  of  the  City  of 
Mexico,  has  been  active  in  arranging  the  preliminary 
details  for  the  enterprise.  The  plans  of  the  Mexican 
syndicate,  which  is  organized  under  the  name  of  the 
Guadalajara  and  Morelia  Railroad  Company,  con- 
template the  construction  of  the  road  from  a  point 
on  the  south  side  of  Guadalajara  to  the  town  of 
Chapala,  a  distance  of  50  kilometers.  From  Cha- 
pala  it  is  proposed  to  run  a  line  of  steamers  across 
the  lake  to  the  town  of  La  Palma,  to  connect  with 
the  Michoacan  division  of  the  road,  and  thus  avoid 


the  difficulties  of  construction  which  appear  in  the 
mountain  ranges  on  the  south  and  west  of  Laka 
Chapala.  From  La  Palma  to  Morelia  the  railroad 
will  be  350  kilometers  in  length,  and  will  run  through 
a  productive  and  thickly  settled  region.  Electric 
power  for  the  proposed  road  will  be  obtained  from 
the  Compania  Industrial  de  Guadalajara  and  the 
Guanajuato   Electric   Light   and    Power    Company. 

The  concessions  owned  by  Leon  Pegot  and  Man- 
uel and  Miguel  Quenedo  for  utilizing  the  waters  of 
the  Santiago  River  near  Tolotlan,  Mexico,  for  the 
purpose  of  generating  electric  power  have  been  con- 
solidated, and  it  is  stated  that  active  steps  are  in 
progress  looking  to  the  establishment  of  the  proposed 
electric  plant.  It  is  proposed  to  transmit  the  elec- 
trical energy  to  the  cities  of  Guadalajara  and  Aguas- 
calientes. 

The  Mexican  government  has  granted  a  conces- 
sion to  Guillermo  Vega  for  the  construction  of 
hydraulic  works  on  the  Baluarte  or  Rosario  Rivers, 
in  the  state  of  Sinaloa,  Mexico.  Mr.  Vega  proposes 
to  establish  a  large  electric  power  plant,  and  the 
waters  of  one  of  these  rivers  will  be  used  to  op- 
erate it.  Under  the  terms  of  the  concession,  the 
construction  of  the  proposed  plant  must  be  com- 
menced within  six  months  from  September  9,  igo4, 
and  it  must  be  completed  within  seven  years  from 
that  date.  Mr.  Vega  has  deposited  $5,000  in  the 
National  Bank  of  Mexico,  as  a  guaranty  to  the  gov- 
ernment that  the  terms  of  the  concession  will  be 
complied    with. 

Luis  Ugarte  of  Guadalajara  has  made  application 
to  the  Mexican  government  for  a  concession  to  es- 
tablish an  electric  power  plant  on  the  Lerma  River, 
near  La  Piedad,  state  of  Michoacan,  Mexico.  He 
proposes  to  provide  electric  Hghts  and  power  for  the 
town  of-  La  Piedad  and  for  industrial  concerns  of 
that  district. 

The  Reforma  line  of  the  Mexico  City  Electric 
Tramways  Company  is  to  be  extended  to  the  Colonia 
station  of  the  National  railroad  of  Mexico  in  the 
City  of  M'exico. 

An  electric-light  plant  has  been  established  at  Real 
del  Monte,  Mexico.  The  state  government  of  Hi- 
dalgo bore  part  of  the  expenses  of  installing  the 
new  plant.  H. 


Ohio. 

Cleveland,  September  24. — Attorney  T.  C.  Wil- 
lard  of  Qeveland  has  been  appointed  receiver  for 
the  Cleveland  and  Sharon  Traction  Company  and 
the  Warren,  Cortland  and  Jefferson  Traction  Com- 
pany, both  properties  being  owned  by  the  same 
persons.  President  C.  S.  Kenton  of  the  Cleveland 
and  Sharon  was  the  plaintiff  against  that  road  and 
Francis  B.  Morgan  against  the  other  one.  This 
step  was  taken  as  a  protective  measure,  as  some 
action  was  anticipated  from  others.  The  officers 
state  that  the  companies  are  abundantly  able  to 
take  care  of  themselves,  but  they  do  not  care  to  be 
under  the  necessity  of  fighting  a  suit  brought  by 
enemies.  The  Cleveland  and  Sharon  has  a  capital 
stock  of  $2,000,000  and  has  issued  bonds  to  the 
amount  of  $1,000,000  and  has  authority  to  issue 
that  much  more.  It  was  formed  for  the  purpose  of 
building  a  line  from  Middlefield  to  Sharon,  Pa.  The 
other  company  was  formed  to  build  a  branch  line. 

Blue  prints  showing  the  proposed  line  of  the 
Cleveland,  Caton  and  Dover  Electric  Railway  Com- 
pany have  been  sent  out  to  interested  parties  by 
J.  V  Ward  of  Cleveland,  who  represents  a  number 
of  English  capitalists.  The  main  line  from  Qeve- 
land to  Canal  Dover  will  be  about  86  miles  long 
and  from  New  Baltimore  to  Alliance  a  line  10  miles 
long  will  extend.  Branch  lines  from  Mantua  to 
Warren,  23  miles;  Sparta  to  Bayard,  18  miles; 
Oneida  to  Carrollton,  10  miles,  and  Zoar  to  Min- 
eral City,  three  miles,  are  also  proposed.  The 
main  line  will  pass  through  Newburg,  Corlett,  Ran- 
dall, Solon,  Geauga,  Aurora,  Mantua,  Shulerville, 
Revenna,  Rootstown,  Randolph,  New  Baltimore, 
Hartville,  Middlebranch,  Oval  City,  Canton,  North 
Industry,  Howensten,  Sparta,  Sandville,  Zoar  and  to 
Canal  Dover. 

People  of  Doylestown  and  Wadsworth  have  asked 
the  Northern  Ohio  Traction  and  Light  Company  to 
extend  its  Barbeton  line  to  those  places,  but  it  is 
doubtful  whether  any  new  work  will  be  undertaken 
at  the  present  time.  Should  business  conditions  be 
better  the  coming  year,  such  an  extension  might  be 
undertaken,  as  the  territory  is  good  and  this  is 
the  logical   direction  for  the  enterprise. 

It  is  said  that  the  receiver  for  the  Springfield  and 
Xenia  Traction  Company  will  offer  the  property  for 
sale  again  under  the  first  appraisement,  which  some 
traction  men  consider  too  high. 

Attorney  Harry  Probasco  of  Cincinnati  was  re- 
fused a  writ  of  mandamus  before  the  Circuit  Court 
at  Canton  a  few  days  ago  requiring  that  Judge 
Dissette  of  Cleveland  should  vacate  a  recent  order 
prohibiting  Referee  Fuller  from  taking  further 
testimony  in  the  Miami  and  Erie  Canal  Transpor- 
tation case.  Probasco  has  been  attempting  to  have 
Governor  Herrick  and  a  number  of  business  men 
over  the  state  brought  in  as  witnesses  and  has  also 
tried  to  have  brokers  who  have  handled  the  stock 
brought  on  the  witness  stand.  They  refused  to 
testify  until  ordered  to  do  so  by  the  court.  It  is 
said  that  the  plan  of  reorganization  is  progressing 
as  rapidly  as  could  be  expected,  notwithstanding  the 
knocking  Proba.sco  is  giving  the  company  and  stock- 
holders all  the  time.  - 

Reports    are    current    that    a    syndicate    is    being 
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formed  lo  purchase  ihc  Columbvis,  Lima  and  Mil- 
waukee sieani  railroad  between  Lima  and  Defiance, 
transform  it  into  an  electric  road  and  extend  it  from 
Lima  to  Columbus. 

The  City  Council  of  Columbus  has  appropriated 
$.^.000  for  the  defen>e  of  the  ordinance  fixing  the 
price  of  electric  current.  Solicitor  Butler  recognizes 
the  difficulty  of  proving  that  the  price  fixed  is  suffi- 
cient to  pay  the  cost  and  leave  a  fair  price  for  the 
company. 

After  the  expiration  of  the  present  contract  with 
the  Welsbach  Street  Lighting  Company  electric 
lights  will  he  used  on  Bond  Hill.  Cincinnati. 

Receiver  George  T.  Bishop  of  the  Eastern  Ohio 
Traction  Company  has  reported  lo  the  courts  that  he 
has  accumulated  sufficient  funds  to  pay  interest  on 
the  bonds  due  in  Afay  and  also  the  instalment  due 
in  July. 

The  Williams  Electric  Machine  Company  of  Akron 
has  V>ecn  incorporated  with  a  capital  stock  of  $100,000 
by  Harry  A.  Williams,  J.  F.  Townsend  and  others. 

Marcus  Aaron  has  received  a  25-year  franchise  lor 
an  electric  railway  on  Newel!  Street.  East  Liverpool. 

A.  S.  Wright  will  be  president  of  the  Toledo  In- 
ternrhan  Traction  Company.  He  is  also  president  of 
the  Toledo  and  Ann  Arbor  road,  of  which  the  Toledo 
line  will  Iw  the  southern  extension. 

Fairfield  county  commissioners  have  granted  an 
extension  of  two  years  to  the  Lancaster  and  Newark 
Traction  Company  to  build  its  line.  The  original 
time  expired  on  Jvdy  ist. 

The  Marion-Bucyrus  Railway  and  LiglU  Company 
of  Bucyrus  has  been  incorporated  with  a  capital 
stock  of  $J50.ooo  to  build  a  line  between  the  points 
named.  Ellis  Bartholomew,  G.  K.  Canfield,  Charles 
B.  Shelby  and  others  are  interested. 

A  company  is  being  formed  at  Kenton  to  manu- 
facture a  lighting  outfit  invented  by  L.  G.  WoUey. 

An  order  has  been  issued  by  the  Cleveland  Board 
of  Public  Service  that  all  companies  owning  tele- 
phone, telegraph  or  'street-railway  lines  place  the 
company's  name  on  all  poles  along  the  curb. 

The  Columbus  people  interested  in  the  new  express 
company  for  interurban  lines  has  not  made  any 
overtures  to  the  Cleveland  roads  yet  and  may  not  at 
this  time,  owing  to  the  fact  that  a  successful  ex- 
press business  is  already  being  done  over  them. 

O.  M.  C. 


will  be  7,015  feet  long,  10  feet  high  and  13  feet  wide. 
A  pipe  line  will  cross  the  river  and  convey  water 
to  a  canal  about  one  mile  above  Pinal  Creek,  wlterc 
a    power    house    will    be   built.  A. 


Northwestern  States. 

Minneapolis,  September  24. — The  Coimcil  of 
Sioux  Rapids,  Iowa,  has  contracted  to  purchase  the 
electric-light  plant  and  will  completely  remodel  it. 

Hill  &  Johnson  will  put  in  an  electric-lighting 
plant  at  Earlham,  Iowa. 

The  heating  and  lighting  system  at  Grinnell.  Iowa, 
is  to  be  thoroughly  remodeled  and  considerable  new 
machinery  will  be  installed. 

McArthur  Bros.  &  Co.  of  Chicago  have  re- 
ceived the  contract  for  constructing '  the  light  and 
power  plant  for  the  M'anistique  (Mich.)  Light  and 
Power  Company.  About  $50,000  will  be  expended 
and  i.oco  horsepower  developed.  The  "company  has 
incorporated  with  a  capital  of  $50,000. 

The  Shenandoah  (Jowa)  electric-light  plant  has 
been  sold  to  the  Artificial  Ice  Company  of  that  city. 

The  Chicago  and  Northwestern  Railway  Com- 
pany will  put  in  a  new  electric-light  plant  at  Bar- 
aboo.  Wis.,  for  furnishing  light  for  its  shops,  round- 
house and  offices. 

The  Interurban  Railway  Company  of  Des  Moines. 
L)wa.  has  awarded  the  contract  for  4,000  tons  of 
steel  rails  and  for  72.OCO  ties,  the  former  to  the 
Cambria  Steel  Works  and  the  tie  contract  to  the 
T.  J.  Moss  Tie  Company  of  St.  Louis. 

The  Oshkosh  (Wis.)  Electric  Light  and  Power 
Company  is  installing  a  steam  turbine  at  its  plant. 
It  is  a  500-kilowalt  machine  and  will  develop  700 
horsepower.  The  cost  of  the  improvements  will  be 
about  $30,coo. 

A.  F.  Guenther,  owner  of  the  electric-light  plant 
at  Mondovi.  Wis.,  has  filed  a  petition  in  bankruptcy, 
placing  his  liabilities  at  $.^240  and  assets  at  $2,750. 

The  Oshkosh  (Wis.)  and  Western  Electric  Rail- 
way Company  has  filed  articles  of  incorporation.  It 
proposes  to  build  a  line  from  Oshkosh  to  Omro 
and  Berlin.  Joseph  H.  Porter  heads  the  list  of 
incorporators. 

The  City  Council  at  Lincoln,  Neb.,  has  accepted 
plans  for  a  new  municipal-lighting  plant  to  !>e  erected 
at  a  cost  of  $82,000.  Bids  will  be  received  until 
October  i8th.  R. 


Rocky  Mountain  States. 

Salt  Lake  City.  September  22. — The  Comslock 
Pumping  .Association,  composed  of  31  mining  com- 
panies of  Nevada,  has  agreed  to  a  contract  with  the 
Truckee  River  Electric  Company  for  the  erection  of 
a  new  ]iower  plant  on  the  Truckee  River  to  furnish 
power  for  the  Comstock  mines.     The  new  plant  will 

cost  $200.CCO. 

The  final  contracts  between  C.  M.  Clark  and  par- 
ties comprising  the  Globe  Power  Company  have  been 
signed  in  Los  .Angeles  by  which  Mr.  Clark  conveys 
to  the  power  company  all  water  rights,  rights-of- 
way,  franchises,  etc.  'J'his  will  result  in  the  speedy 
erection  of  the  largest  electric-power  plant  in  Ari- 
zona, the  caoacity  to  bf  5.000  horsepower.  The  con- 
struction will  consist  in  part  of  a  30-foot  concrete 
diversion  dam  in  Salt  River  below  the  niowth  of 
Cherry  Creek.     A  tunnel  will  be  constructvd   which 


Pacific  Slope. 

San  Francisco,  September  22. — C  W.  Buker.  a 
dealer  in  electric  supplies  at  San  Diego,  Cal.,  is  in 
San   Francisco  this  week. 

M.  V.  McQuigg.  who  is  interested  in  the  electric- 
lighting  and  power  business  at  Monterey,  Cal.,  is  in 
San  Francisco  on  business. 

The  Pierce  Electric  Company  of  San  Francisco 
has  removed  its  offices  from  206  to  289  Post  Street. 

The  Lane  County  Electric  Light  Company  is  pre- 
paring to  install  lights  in  Springfield,  Ore.  Poles 
are  now  being  placed. 

Work  has  been  commenced  on  the  construction  of 
a  $50,000  auxiliary  transforming  station  on  the  water 
front  at  Eureka.  Cal.,  between  X  and  Y  Streets. 
The  Humboldt  Construction  Company  has  secured 
the  contract  fur  the  foundations. 

The  Willamette  Valley  Electric  Railway  Company 
has  begun  sur\eying  for  its  line  in  Oregon.  T.  W. 
Archer  of  Eugene,  Ore.,  will  have  charge  of  the 
work. 

The  California  Electrical  Works  is  to  do  the  elec- 
trical work  in  the  Union  Trust  Company's  addition 
to  the  old  building  on  Montgomery  Street,  the  cost  to 
be  $5,070. 

The  Van  Emon  Company,  52  and  54  Natoma 
Street,  is  to  install  the  large  electric  elevators  in  the 
new  furniture  store  of  Jos.  Fredericks  &  Co.  at  50 
EHis  Street. 

It  is  rumored  that  parties  have  secured  a  private 
right-of-way  for  an  electric  railroad  from  a  point 
betw-een  Palo  Alto  and  Mayfield  to  San  Jose,  Cal. 
The  line  will  be  direct  to  Sunnyvale  and  from  there 
will  curve  through  Cupertino  to  San  Jose.  W.  F. 
Hanrahan  is  promoting  the  project.  This  is  a  sep- 
arate proposition  from  the  C3.  A.  Hale  line  skirting 
the  foothills  further  west. 

The  Pow-er,  Transit  and  Light  Company  will  be- 
gin at  once  the  construction  of  an  additional  elec- 
tric line  through  Bakersfield,  Cal.,  to  the  sub-sta- 
tion. The  extra  line  will  be  connected  with  the 
pumping  plants. 

The  trustees  of  Black  Diamond,  Cal.,  are  looking 
into  the  legality  of  issuing  bonds  to  pay  for  pulling 
in    a    municipal    electric-light    plant. 

The  council  of  Milton,  Ore.,  has  advertised  for 
bids  for  laying  1,700  feet  of  barrel  flume  and  for  a 
waterwheel  for  the  electric-light  plant  at  that  place. 

Application  has  been  made  to  the  City  Council 
of  Corvallis,  Ore.,  by  the  Willamette  Valley  Rail- 
way Company  for  a  franchise  for  ils  lines  tlirough 
the  streets  of  Corvallis  and  for  the  privilege  of  main- 
taining poles  and  other  appliances  for  supplying  elec- 
tric power  for  commercial  purposes. 

'1  he  H.  G.  Laccy  Company  is  preparing  lo  invest 
al)oul  $10,000  in  the  improvement  and  extension  of 
the  electric-light  and  power  service  in  Hanford, 
Cal.,  during  the  next  three  months.  A.    ^ 


PERSONAL. 

Employes  of  the  Pennsylvania  and  Mahoning 
Valley  railway  at  Voungstown,  Ohio,  presented  W. 
C.  Smilh,  who  recently  resigned  as  general  man- 
ager, a  fine  diamond  stud. 

Arthur  W.  Brady  has  been  elected  president  of 
the  indiana  Union  and  Indianapolis  Northern  Trac- 
tion Companies,  to  succeed  George  F.  McCulloch, 
who  was  elected  chairman  of  the  board  of  directors 
of  each  company.  W.  C.  Sampson,  assistant  treas- 
urer,  was   elected   secretary,   to   succeed   Mr.    Brady. 

Carl  Wiler,  one  of  the  foremost  engineers  of  arc 
lighting  and  power  work  of  the  Western  Electric 
Company,  Chicago,  sailed  on  September  20lh  for 
Konigsberg,  Germany.  Mr.  Wiler  expects  to  return 
on  the  steamship  Deutschland  about  October  20th 
and  will  bring  with  him  a  wife  from  his  native 
country.  His  many  friends  in  Chicago  join  iu 
hearty   congratulations. 

The  numerous  friends  of  Dr.  F.  A.  C.  Perrine  will 
be  interested  to  know  that  this  gentleman  will  have 
opened  on  the  date  of  this  issue  an  office  as  con- 
sulting electrical  engineer  at  49  Wall  Street  in 
New  York  city.  Dr.  Perrine's  reputation  as  an 
electrical  engineer  who  has  made  high-tension  work 
a  specialty  will  w^ithout  doubt  redound  greatly  to 
his  credit  now  that  he  has  entered  the  field  as  an 
independent  electrical   engineer. 


ELECTRIC  LIGHTING. 

The  city  of  Danville.  Ky..  has  granted  a  franchise 
for  an  electric-light  plant  to  Frank  T.  Snider  of 
St.  Louis. 

The  Diamond  Ice  Company  of  Seallle.  Wash.,  has 
applied  for  a  franchise  for  the  extension  of  its 
electric-lighting   and   steam-heating   privileges. 

A  fr.anchise  has  betn  granted  to  J.  L.  Sales  & 
Co.  of  Dallas.  Texas,  by  the  city  of  Stroud.  Okla.. 
for   the   construction   of  an   electric-light  plant. 

The  Arkansas  City  (Kan.)  Electric  Light  Com- 
pany's plant  has  been  destroyed  by  fire.  The  loss 
was  $50,000,  with  insurance  of  $3,300.  The  plant 
was  destroyed  Ijy  fire  about  four  years  ago  and  re- 


built.    The    rebuilding   of   the   plant    will    be    bcgun' 
again  at  once. 

The  people  of  Dallaslown,  near  York,  Pa.,  will 
vote  at  the  next  election  whether  to  increase  the  taxa- 
tion so  as  to  have  a  system  of  electric  lights  for 
street  illumination. 

The  Commercial  Club  of  Lindsliorg.  Kan.,  has 
appointed  a  committee  to  look  up  a  proposition  for 
electric  lights  for  the  city.  It  expects  to  have  the 
plant  under  headway  within  a  short  lime. 

The  Waupaca  Electric  Light  and  Railway  Company 
of  Waupaca,  Wis.,  has  substituted  for  its  open  di- 
rect-current arc  lamps  the  enclosed  series  allernat- 
ing-current  arc  lamps  manufactured  by  the  G.  I. 
Comjiany,  and  the  streets  of  Waupaca  are  now 
lighted  with  these  lamps.  The  appearance  is  cer- 
tainly much  improved,  and  the  people  of  the  city  as 
a  general  thing  are  well  pleased  with  the  change. 
The  Waupaca  company  has  a  lo-year  contract  for 
street  lighting  and  has  recently  purchased  and  is 
about  to  install  a  new  loo-kilowatt  alternator  from 
the  shops  of  the  Fort  Wayne  Electrical  Works,  Fort 
Wayne,  Ind. 


ELECTRIC  RAILWAYS. 

The  Great  Falls  and  Old  Dominion  Electric  Rail- 
way Company  of  Washington,  D.  C,  will  erect  a  new 
power  house,  car  sheds  and  make  other  improvements 
at  Rosslyn,  Va. 

It  is  slated  in  Colorado  Springs  dispatches  that 
the  Continental  Gold  Mining  Company  has  been  in- 
corporated and  will  build  an  electric  road  from 
Bnena   Vista  to  its  mines. 

Bernard  Corrigan,  president  of  the  Metropolitan 
Street  Railway  Company  of  Kansas  City,  Mo.,  says 
the  Swope  Park  line  will  be  built  this  fall,  and  that 
the  Summit  Street  cable  line  will  begin  operating 
electric  cars  on  October  ist. 

The  Oklahoma  City,  Lexington  and  Sulphur 
Springs  electric  railway  has  been  granted  a  99-year 
franchise  to  operate  cars  on  the  streets  of  Sulphur, 
1.  T.  The  Commercial  Club  has  pledged  $6,000  lo 
the   road  as  soon  as  it  is  built. 

New  interests  are  reported  to  have  acquired  con- 
trol of  the  Chicago  and  South  Shore  electric  railway. 
O.  D,  ^Mallory  of  Batavia.  111.,  has  been  elected  presi- 
dent, R.  L.  Henry  of  Chicago,  vice-president,  and 
A.    M*.    Hews    of   Chicago,    secretary. 

The  New  York,  New  Haven  and  Hartford  rail- 
road is  dismantling  its  third-rail  electric  line  between 
Nantasket  Junction  and  Braintree,  Mass.  This  dashes 
the  hopes  of  tens  of  thousands  of  Boston's  suburb- 
anites, who  have  been  expecting  electric  transit. 

The  Laporte  and  ilicbigan  City  Traction  Com- 
pany of  Laporte,  Ind.,  with  a  capital  of  $400,000. 
has  been  incorporated  and  the  following  gentlemen 
were  elected  directors :  Albert  D.  Mallory,  Robert 
L.  Henry,  Thomas  W.  Spence,  Isadore  T.  Spire  and 
Alanson  AI.  Howes,  all  of  Laporte. 

It  is  reported  that  the  contract  for  the  construc- 
tion of  the  Scranton,  Factor>-ville  and  Tunkhannock 
electric  railway  has  been  let  and  work  will  com- 
mence at  once.  The  road  will  be  30  miles  in  length 
and  connect  several  good  Pennsylvania  towns.  The 
contract  price  for  the  work  is  $950,000. 

The  financiers  of  the  Missouri  Central  railway  say 
that  the  experimental  part  of  the  line  has  been  passed 
and  that  they  will  put  in  $60,000,  and.  with  $40,000 
Missouri  capital,  the  line  will  be  built.  Power 
houses  have  been  decided  upon  at  Higginsville,  55 
miles  east  of  Kansas  City,  one  at  Marshall  and  one 
at  Glasco. 

Work  on  the  Aurora,  De  Kalb  and  Rockford  Elec- 
tric Traction  Company's  line  between  Aurora  and 
De  Kalb,  111.^  has  been  begun  by  William  C  Ross 
&  Co.  of  Chicago.  Three  hundred  men  were  put 
to  work  and  construction  started  at  each  end  of  the 
29-miIe  section.  It  is  expected  the  road  will  be  in 
operation  by  December  1st. 

The  New  York  State  Board  of  Railroad  Commis- 
sioners has  thrown  out  the  application  of  the  Elmira_^ 
and  Corning  Short  Line  electric  railroad,  'ilie"" 
company,  however,  has  purchased  the  Painted  Posn 
and  Corning  trolley  line  and  will  extend  the  Painteq 
Post  line  to  Elmira.  being  able  to  do  this  without 
the   permission  of  the  board. 

The  statement  of  the  Metropolitan  Elevated  RailJ 
road    Company   of   Chicago   filed   with    the    RaiiroadT 
and   Warehouse   Commission   for  the  year  ended  on" 
June   30,    i(X)4.    shows   but    small    changes   compared 
will)  the  previous  year.     The  surplus  for  the  year  was 
equal  to  3.28  per  cent,  on  the  preferred  slock.     The 
whole  number  of  passengers  carried  during  the  year 
was  41.817,227.  being  a  daily  average  of  114,254.     The 
tolal  earnings  were  $2,169,211  and  the  tolal  operating 
expenses  $1,020,280. 


PUBLICATIONS. 


The  Central  Electric  Company  of  Chicago  in  its 
recent  catalogue.  No.  22.  has  even  surpassed  its  own 
high-class  advertising  literature.  The  catalogue  is 
nine  by  12  inches  and  contains  80  pages.  It  is  de- 
voted to  lighting  fixtures,  and  many  electroliers, 
combination  chandeliers,  pendants,  lirackets,  etc.,  are 
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illustrated.  Besides  all  the  various  hanging  fixtures 
there  are  many  different  styles  of  desk  reflectors, 
table  lamps  and  globes  and  reflectors  of  various 
types.  The  catalogue  is  very  complete  and  the  illus- 
trations are  sumptuous. 

What  is  probably  the  largest  lianger  ever  issued 
by  an  electrical  company  is  oric  now  being  sent  out 
by  the  Cutler-Hammer  ilanufacturing  Company  of 
Jlilwaukee.  It  is  3S  by  50  inches,  and  on  it  is  illus- 
trated some  of  the  standard  and  also  some  of  the 
special  apparatus  made  by  that  concern.  It  is  ar- 
ranged by  bulletin  numbers  and  in  consequence  will 
be  of  great  value  for  ready  reference. 


SPACE    TELEGRAPHY. 

George  Hanscom,  master  electrician  at  the  gov- 
ernment naval  station.  Mare  Island,  has  gone  to  the 
Farallone  Islands  to  establish  a  space-telegraph  sta- 
tion. 

The  international  wireless-telegraph  conference, 
summoned  at  the  initiative  of  Germany,  which  was 
to  have  met  October  4th,  has  been  postponed  at  the 
request  of  France  and  Great  Britain,  which  coun- 
tries desire  more  time  to  study  the  questions  involved. 


TELEGRAPH. 


President  Louis  De  Goll  of  the  Rowland  Tele- 
graphic Company  announces  that  the  company  will 
immediately  begin  the  equipment  of  extensive  shops 
for  the  manufacture  of  the  Rowland  multiplex-tele- 
graph machine. 

The  Western  Union  Telegraph  Company  reports 
that  the  net  revenue  for  the  quarter  ended  June  30th 
amounted  to  $1,802,791.03.  The  surplus  on  April  ist 
was  $14,588,205.04.  A  iH-per  cent,  dividend,  amount- 
ing to  $1,217,018.75,  was  paid  on  Julv  15th,  and  the 
interest  on  the  bonded  debt  amounted  to  $292,550, 
leaving  a  surplus  on  July  1st  of  $14,881,428.28. 

The  Union  Pacific  raihvaj'  has  arranged  to 
supply  a  telegraphic  news  service  to  passengers  on 
the  overland  limited  twice  each  day.  Bulletins  of 
the  most  interesting  events  in  this  and  foreign  coun- 
tries are  to  be  sent  out  from  Omaha  at  noon  and 
at  4 :30  o'clock  p.  m.,  and  these  dispatches  will  be 
posted  in  the  observation  cars.  Two  eastbound  trains 
and  two  westbound  trains,  each  24  hours  apart,  will 
be  supplied  with  the  service  at  the  same  time. 


MISCELLANEOUS. 

.\  congress  to  discuss  X-ray  methods  will  meet 
in  Berlin  April  30,  1905.  Professor  Roentgen  will 
tie  the  guest  of  honor  of  tlie  congress,  which  marks 
the  tenth  anniversary  of  the  publication  of  his  dis- 
covery*. 

Thomas  A.  Edison  has,  it  is  said,  completed  his 
experiments  on  a  method  for  converting  straw  into 
a  serviceable  fuel,  and  he  has  also  demonstrated, 
according  to  the  account,  that  the  process  is  com- 
mercially profitable. 

.A.  company  of  New  York  financiers,  headed  by  J. 
Coleman  Drayton,  has  about  decided  to  build  an 
experimental  monorail  road  from  Baltimore.  Md.. 
to  Ellicott  Citj-.  It  is  said  that  trains  can  be  run 
at  the  rate  of  100  miles  an  hour.  The  road  is  to  be 
completed  in  two  months. 

The  production  of  magnetic  alloys  from  non- 
magnetic metals  is  a  matter  of  recent  successful  ex- 
perimentation, particularly  with  respect  to  the  pro- 
duction of  manganese  steel.  With  the  same  man- 
ganese that  obtained  a  practically  non-magnetic  iron 
alloy  a  magnetic  copper  alloy  may  be  produced.  The 
non-magnetic  metals,  copper,  aluminum,  and  man- 
ganese, combined  in  certain  proportions,  produce  an 
alloy  having  considerable  magnetic  properties.  No 
combination  of  copper  and  aluminum  produces  a  mag- 
netic alloy:  hence  the  presence  of  magnetic  prop- 
erties  must   be    ascribed    to    the    manganese.     The 


manganese  was  submitted  to  the  temperature  of  liquid 
air,  but  no  change  w-as  found  to  occur,  the  metal 
remaining  non-magnetic.  This  was  found  to  be  the 
case   with   the  copper   and   aluminum. 

Chief  Engineer  Wallace  of  the  Panama  Canal,  who 
arrived  in  New  York  last  week,  is  said  to  be  here 
for  the  purpose  of  employing  four  or  five  engineers 
of  the  $io.coo-a-year  class.  Mr.  Wallace  has  also 
been  commissioned  to  open  bids  for  oipe  lines  and 
waterworks   in  Panama  and  Colon. 


TRADE  NEWS. 


The  capital  of  the  Manhattan  Electrical  Supply 
Company  of  Jersey  City,  N.  J.,  has  been  decreased 
from  $i,ooo.coo  to  $750,000. 

A  special  election  will  be  held  in  LaGrange,  Ga., 
for  the  issuance  of  $40,000  in  bonds,  $25,000  of  which 
will  be  used  for  the  equipment  of  an  electric-light 
plant. 

Norman  AIcMillan,  J.  E.  Wesley  and  Buella  Mc- 
Millan, all  of  Bnfl"alo,  have  incorporated  the  Buffalo 
Lighting  Company,  with  a  capital  of  $30,000.  They 
will  sell  electric  lamps  and  gas  burners. 

The  City  Council  of  Waynesboro,  Ga.,  has  let  the 
franchise  for  new  electric  lights  in  Waynesboro,  an 
election  has  been  called  and  as  soon  as  these  pre- 
liminaries  are   completed   work  will  be  commenced. 

Contracts  have  been  signed  with  a  Pittsburg  firm 
for  the  building  and  equipping  of  a  power  house  at 
Elkhart,  Wis.,  for  an  interurban  line  which  will 
connect  that  village  with  Plymouth  and  Chilton  and 
later  with  points  along  the  lake  shore. 

C.  S.  Holloway,  superintendent  of  public  works 
at  Honolulu.  T.  H.,  is  advertising  for  bids  for  fur- 
nishing the  government  with  a  200-kilowatt  alter- 
nating-current generator  with  transformers,  arc 
lamps,  switchboards,  arresters,  waterwheel  and  pole 
and  line  material. 

One  of  the  features  of  the  B.  F.  Sturtevant  Com- 
pany's new  office  building  at  Hyde  Park,  Mass.,  is 
the  lunchroom  located  in  the  basement  of  the  build- 
ing. .\rrangements  were  first  made  with  a  caterer  to 
furnish  lunches,  but  the  desire  for  home  lunches 
became  so  prevalent  that  the  company  now  hires  the 
help  and  furnishes  lunches  at  cost. 

The  Canadian  Westinghouse  Company  of  Hamil- 
ton, Canada,  has  opened  oflices  in  Winnipeg.  Man. 
The  offices  are  located  in  the  Union  Bank  Building. 
The  representative  in  charge  of  the  district  covered 
by  this  office  is  Mr.  W.  E.  Skinner,  who  was  for- 
merly associated  with  the  Westinghouse  Electric  and 
Manufacturing   Company   of   Pittsburg,    Pa. 

A  test  was  recently  made  upon  a  Reeves  simple 
engine  manufactured  by  the  Reeve^  Engine  Com- 
pany of  Trenton,  N.  J.,  at  Sibley  College,  Cornell 
University.  The  test  shows  some  satisfactory  re- 
sults. Two  series  of  runs  were  made,  the  one  non- 
condensing,  the  other  condensing.  For  the  former 
the  air  cock  on  the  condenser  was  left  open,  thus 
insuring  condensation  under  atmospheric  pressure, 
for  the  latter  this  was  closed,  and  the  runs  were  made 
under  a  vacuum  as  high  as  could  be  obtained.  This 
was  found  to  be  about  23.5  inches.  For  each  series 
a  number  of  runs  were  made,  varying  from  friction 
load  to  approximately  25  per  cent,  overload.  The 
duration  of  these  runs  varied  from  one  to  two  hours 
each,  depending  upon  the  constancy  of  the  various 
observations.  A  Prony  brake  was  use  and  indicator 
cards  were  taken  every  10  minutes.  The  tests  showed 
the  minimum  pounds  of  dry  steam  per  indicated 
horsepower  per  hour  to  be  26  pounds  at  about  130 
indicated  horsepower  for  the  condensing  runs  and 
about  28  pounds  for  the  non-condensing  runs. 
The  dry-steam  consumption  per  developed  horse- 
power per  hour  at  the  best  point  was  27  pounds  at 
130  developed  horsepower  condensing,  and  about  31.9 
pounds   non-condensing.    The   relation   between   me- 


chanical efficiency  and  developed  horsepower  were 
excellent,  the  highest  on  the  non-condensing  runs 
being  92.5  per  cent,  at  147.  i  developed  horsepower 
and  for  the  condensing  runs  95.8  at  154.1  developed 
horsepower. 

For  several  weeks  past  prices  in  copper  have  bi-en 
remarliably  steady  and  a  fair  demand  has  held  elec- 
trolytic wire  bars  at  i^Ys  cents  a  pound.  Domestic 
consumption  is  now  taking  a  good  share  of  the  out- 
put. Copper  cannot  go  on  a  permanently  higher 
basis,  however,  until  the  demand  increases  greatly 
in  the  United  States.  The  extremely  heavy  exports 
of  copper  are  a  subject  of  wonder,  for  they  reveal 
remarkable  activity  abroad. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect.  Treasury  Department, 
Washington,  D.  C,  until  October  25th  for  the  con- 
struction, including  plumbing,  heating  and  ventilat- 
ing, gas  piping  and  electric  wiring  and  conduits,  of 
the  postoffice  and  courthouse  at  Huntington, 
W.  Va.  Drawings  and  specifications  may  be  had  of 
the  supervising  architect  or  at  the  office  of  the  post- 
master at  Huntington.  Also,  in,  like  manner,  until 
October  26th,  for  the  construction,  including  plumb- 
ing, heating  apparatus,  electric  conduits  and  wiring, 
of   the   postoffice   at   Rock   Hill,    S.    C. 


BUSINESS. 

A.  P.  Munning,  sales  manager  for  the  Cutler-Ham- 
mer Manufacturing  Company  of  Milwaukee,  has  been 
spending  several  weeks  in  the  West  in  the  interests 
of  his  company. 

Suits  have  been  commenced  by  the  General  Elec- 
tric Company  for  infringement  of  patents  relating 
to  processes  of  exhausting  incandescent  electric 
lamps  against  George  Campbell,  trading  under  the 
name  of  the  Germania  Electric  Lamp  Company  and 
James  McLaren,  trading  under  the  name  and  style  of 
Standard   Incandescent  Lamp  Company. 

The  Speer  Carbon  Company  of  St.  Marys,  Fa., 
manufacturer  of  the  Speer  high-grade  carbon  brush, 
announces  that  this  company's  headquarters  during 
the  street-railway  convention  at  St.  Louis  will  be  at 
the  Inside  Inn  from  October  loth  to  15th,  where  offi- 
cials of  the  company  will  be  pleased  to  meet  their 
friends  and   anyone   interested   in  carbon  brushes. 

The  Electric  Appliance  Company  of  Chicago  and 
San  Francisco  reports  that  its  Zenith  type  of  lamp 
has  passed  the  novelty  stage  and  is  now  a  full- 
fledged  lamp  of  commerce.  A  lamp  of  this  descrip- 
tion was  a  long  time  coming,  and  now  that  it  has 
come  the  demand  for  it  is  great.  It  is  so  adequately 
•'the  thing,"  the,  company  says,  that  its  usefulness 
is  beyond  question. 

The  American  Conduit  Company,  Chicago,  has 
been  awarded  a  contract  by  the  electrical  comimssion 
of  Baltimore  to  furnish  that  city  with  200,000  feet 
of  bituminized  fiber  conduit.  This  contract  was 
awarded  after  a  series  of  exhaustive  tests  and  inves- 
tigations and  thus  forms  another  important  link  in 
the  strong  chain  of  evidence  favorable  to  bituminized 
fiber  conduit  for  underground   construction. 

The  Am.erican  Electric  Telephone  Company  of 
Chicago  has  just  received  an  order  for  the  building 
of  a  combination  long-distance  and  rural-line  switch- 
board to  be  installed  at  Hopkinsville,  Ky.,  by  the 
Ideal  Construction  Company  of  Lima,  Ohio.  This 
order  is  regarded  as  an  important  one  from  an  engi- 
neering standpoint,  owing  to  the  special  requirements 
which  it  is  necessary  to  meet.  For  this  switchboard 
must  be  provided  with  means  for  trunking  to  and 
from  both  the  Strowger  exchange  and  the  Globe 
automatic  exchange.  At  the  same  time  service  must 
be  given  on  the  American  company's  system  of  se- 
lective party  lines.  Thus,  it  will  be  observed,  that 
the  trunking  and  cord-circuit  arrangement  must  be 
such  as  to  permit  of  interconnection  between  mag- 
neto bridging  lines,  party-line  selective,  Globe  auto- 
matic and  Strowger  automatic  lines. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


770,265.  Railway  Switch  and  Interlocking  Appa- 
ratus. Clyde  J.  Coleman.  New  York,  N.  Y., 
assignor  to  the  Hall  Signal  Company.  Appli- 
cation filed   October  2,    1902. 

Pneumatic  means  operate  the  interlocking  mechanism, 
electromagnets  being  used  to  control  the  air  valves. 

770.268.  Telephone-exchange  System.  'William  M. 
Davis.  Chicago,  III,  assignor  to  the  Stromberg- 
Carlson  Telephone  JIanufacturing  Company, 
Rochester,  N.  Y.  Application  filed  December  2, 
1901. 

Sub-station  apparatus,  a  source  of  current  and  a  relay 
are  each  connected  in  an  independent  bridge  of  the 
telephone  line,  the  resistance"  of  the  relay  being  h,igh  and 
the  resistance  of  the  sub-station  apparatus  being  com- 
paratively  low. 

770.269.  Telephone-exchange  System.  William  M. 
Davis.  Chicago,  111.,  assignor  to  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company, 
Rochester,  N.  Y.  Application  filed  May  20, 
1903- 

An  impedance  winding  is  permanently  serially  included 
in  one  of  the  line  limbs  and  a  line  relay  has   a  winding 
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permanently  serially  included  in  the  other  line  limb.  A 
line  signal  is  normally  controlled  by  the  line  relay,  while 
a  cord  connects  one   line   with  another. 

770.277.  Secondary  Battery.  Lothar  Fiedler,  Stoke 
Newington,  England.  Application  filed  June  28, 
1904. 

A  secondary  battery  is  corapoEcd  of  superposed  cells, 
each  of  which  consists  of  a  horizontally  placed  layer 
of  zinc  amalgam  serving  as  one  electrode  and  a  tray 
made  with  shelving  sides  and  composed  of  lead.  The  zinc 
amalgam  forms  an  inside  bottom  to  the  lead  tray  and  is 
in  metallic  connection  therewith.  An  insulating  support 
rests  on  the  layer  of  zinc  amalgam,  an  electrolyte  occu- 
pies the  interstices  of  the  insulating  support  and  a  second 
electrode  composed  of  lead  peroxid  is  metallically  con- 
nected with  the   lead   tray  above. 

770.278.  Insulation  Rack.  John  R.  Fletcher,  Day- 
ton,  Ohio.     Application  filed  May   14,   1904. 

A  rack  for  supporting  a  number  of  sets  of  split  insula- 
tions is  described. 

770,296.  Telephonic  Relay.  Isidor  KJtsee,  Phila- 
delphia, Pa.,  assignor  to  the  Keystone  State 
Telephone  and  Telegraph  Company,  Philadel- 
phia.   Pa.     Application   filed   January   8,    1903. 

Electromagnetic  coils  are  included  in  a  transmitting-line 


circuit  and  provided  with  opposed  cores.  A  polarized 
armature  is  interposed  between  the  proximate  ends  of 
the  cores.  Microphonic  material  electrically  connects 
the  armature  to  the  cores,  and  local  circuits  include  the 
primary  of  an  induction  cpil  and  a  source  of  current 
connected  to  the  cores  and  armature.  The  secondary  of 
the  induction  coil  is  included  in  a  receiving-line  circuit. 
(See   cut  on    next  page.) 

770.303-  Electrical  Conduit.  James  B.  McGinley, 
Allegheny,  Pa.     Application  filed  March  19,  1903. 

Conduit  for  electrical  conductors  is  cornposed  of  sec- 
tions of  sheet  metal,  each  section  consisting  of  a  single 
sheet  and  comprising  a  central  web  and  integral  circulnr 
side  portions.  The  central  web  is  formed  with  inwardly  ■ 
bent  edges  and  the  edges  of  the  circular  side  portions 
meet  the  edges  of  the  web  upon  the  outer  side.  The 
central  web  is  disposed  tangentially  to  the  circular  side 
portions. 

770,312.  Compensating  Terminal  for  Electric  Fur- 
naces. Henry  N.  Potter.  New  Rochelle.  N.  Y.. 
assignor  to  George  Westinghouse.  Pittsburg, 
Pa.     Application   filed    August   6.    1903. 

A  terminal  for  electric-rt-sistance  furnaces  consists  of  a 
body  of  carbon  and  a  metal  contact,  shaped  to  conform 
to    the   carbon    body   and    clamped    against   the  body   bv    a 
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bolt.  The  contact  is  composed  of  a  metal  having  a  higher 
thcnnic  expansion  coefficient  than  that  of  the  metal  com- 
posing the  bolt. 

770.322.  Electric  Clock.  Herbert  Scott,  Bradford, 
England.     Application  filed   September    17,   1902. 

770.323.  Electric  Clock.  Herbert  Scotl,  Bradford, 
England.     Application   filed    May  4,    1903. 

An  oscillating  device  controlling  the  movement  of  the 
clock  is  propelled  by  electrical  means. 

770,342.  Insulated  Joint.  George  A.  Weber  and 
Percy  Holbrook,  New  York,  N.  Y.,  assignors 
to  the  Weber  Railway  Joint  Manufacturing 
Company,  New  Y'ork,  N.  Y.  Application  filed 
November    13,    1903. 

Insulating  material  is  placed  between  the  rail  proper 
and  the  supporting  base  or  shoe  to  which  it  is  bolted  by 
t>olt5  passing  through  insulating  openings. 

77o,3$&.  Cell  for  Storage  Batteries.  Pictro  Figiic- 
cia,  Boston,  Mass.,  assignor  of  one-half  to  Louis 
M.  Rossi,  Boston.  Mass.  Application  filed  Feb- 
ruar>-   19,   1904- 

A  batteo'  cell  contains  one  cr  more  partitions  of  non- 
conducting material  extending-  from  side  to  side  of  the 
cell  and  down  to  the  bottom  to  divide  the  cell  into  com- 
partments. A  positive  and  a  negative  electrode  is  placed 
in  each  compartment  and  a  freely-removable  separator  is 
located  between  each  pair  of  the  electrodes. 

770,368.  Surgical  Instrument.  Albert  C.  Heath,  St. 
Paul,   Minn.     Application  filed   May  9,    1904. 

An  otoscope  comprises  a  casing  formed  of  metallic 
extremities  and  an  intermediate  non-conducting  body  por- 
tion. A  tube  or  conduit  has  its  find  contacling  with  the 
extremities  of  the  casing,  whereby  the  tube  is  brought 
into  electric  circuit   with   the  extremities. 

770,373-  Electric  Arc  Lamp.  George  M.  Lane,  As- 
bury  Park,  N.  J.,  assignor  of  tiiree-fourths  to 
Joseph  Ackerman,  James  D.  Carton  and  Ben- 
jamin Albertson.  Asbury  Park,  N.  J.  Applica- 
tion filed  November  21,   1901. 

The  principal  features  of  the  lamp  are  an  armature  or 
core  of  the  controlling-electromagnets,  the  movable  carbon, 
clutch-levers  pivoted  near  their  inner  ends,  vibrating 
levers  pivoted  intermediate  of  their  ends  and  having  their 
inner  ends  connected  to  each  other  and  to  the  armature 
for  movement  therewith,  and  means  connecting  the  outer 
ends  of  the  vibrating  levers  with  the  corresponding  ends 
of  the  clutch-levers. 


,       NO.    770,296. — TELEPHONE    RELAY, 

770,377.  Register  and  Alarm  Mechanism  for  Tele- 
phone Toll  Apparatus.  George  A.  Long,  Hart- 
ford, Conn.,  assig^nor  to  the  Gray  Telephone 
Pay  Station  Company,  Hartford,  Conn.  Appli- 
cation  filed  November  S,    1902. 

A  bodily  removable  signaling  and  registering  device  is 
adapted  to  be  secured  to  the  front  of  the  telephone 
adjacent   to    the  incoming   wires. 

770,37^-  Switch-Operating  Mechanism  for  Electric 
Motors.  James  A.  Mehrten  and  John  H.  How- 
ard, Exeter.  Cal.  Application  filed  October  6, 
1903. 

An  energized  circuit  includes  a  motor  and  switch  and  a 
pump  having  operative  connection  with  the  motor.  A 
switch-operating  mechanism  controlled  by  a  governor  co- 
operates with  a  means  operable  continuously  by  the  fluid 
issuing  from  the  pump  during  all  the  time  the  pump  is 
in  operation  and  connected  to  the  governor. 

770,405.  Starting  Box  for  Motors.  James  F.  Tracy, 
Shcridanville.  Pa.,  assignor  of  one-half  to 
William  H.  McFadden,  Pittsburg,  Pa.  Applica- 
tion filed  May  4,  1904. 

Included  in  a  starting-box  for  shunt-wound  motors  hav- 
ing a  scries  of  knobs  or  surfaces  is  a  bar  pivotally 
mounted  in  the  plane  of  the  knobs  and  a  contact  siiring  or 
plate  movable  along  the  bar.  An  electromagnet  holds  the 
oar  in  such  position  that  the  spring  or  plate  will  in  its 
movement   contact    with   the    knobs. 

770424.  Switch  or  Ringing  Key  for  Telephone 
Switchboards.  Lars  M.  Ericsson,  Stockholm, 
Sweden,  assignor  to  Aktiebolaget,  L.  M.  Erics- 
son &  Co.,  Stockholm,  Sweden.  Application 
filed  Jime   18,   1902. 

In  combination  with  a  ringing  key  for  switchboards  are 
a  lever  arm.  a  scries  of  fingers  and  springs  with  which 
the  fingers  contact.  One  of  the  fingers  has  an  cxtensiun, 
a  spring  returning  the  lever  arm  to  normal  position. 

770.431.  Interrupter.  Thomas  B.  Kinraide.  Jamaica 
Plain,  Mass.     Application  filed    April  6,    1904. 

.'\n  interrupter  comprises  separable  contacts  with  means 
tending  to  maintain  them  closed.  A  striker  momentarily 
separates  them.  .  . 

770.432.  High-potential  Induction  Coil.  Thomas  B. 
Kinraide.  Boston,  Mass.     Application   filed  May 

.        25,   1004, 

'i'hc  induction  coil  secondary  is  composed  of  over-lapping 
sections  successively  shorter  as  they  recede  from  the 
primary. 


770.433-  Thermal  Inductor.  Thomas  B.  Kinraide, 
Boston,   Mass.     Application  filed  May  25,   1904. 

A  source  of  high-frequency  current  includes  in  its  cir- 
cuit a  condenser  of  small  capacity,  and  a  coil  in  series 
consisting  of  few  lurns  of  large  diameter  and  extremely 
low   self-indiictive  resistance.      (See   cut.) 

770,456.  Electromechanical  Switcli  Mechanism. 
James  A.  Duffy  and  Oscar  Irwin,  Pittsburg,  Pa., 
assignors  of  six-tenths  to  Charles  D.  Armstrong, 
Pittsburg.  Pa.  Application  filed  December  23, 
1903. 

Automatic  switch-reversing  mechanism'  contains  a 
rocking  switch  having  two  hooked  bars,  latches  arranged 
to  guide  the  movements  of  the  heads  of  the  bars,  a  rock- 
ing lifter  arranged  to  alternately  engage  the  hooks  of  the 
bars,  and  an  electromagnet  connected  to  the  lifter. 
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NO.    770,433. — THERMAL    INDUCTOR. 

770,472.  Rheostat.  John  Nelson,  Pern,  111.  Appli- 
cation filed  July  5,   1904. 

Combined  with  a  series  of  coils  of  a  given  resistance 
connected  with  a  scries  of  contact  members  is  a  second 
series  of  coils  of  less  resistance  connected  with  a  second 
series  of  contact  members.  A  slide  connected  with  tlic 
contact  members,  connections  joining  the  free  ends  of 
appropriate  coils  of  each  series,  and  means  for  short-cir- 
cuiting either  series  of  coils,  complete  the  apparatus. 

770,489.  Electric  Arc  Lamp.  Louis  Wolff,  Berlin. 
Germany.     Application  filed  November  25,  1903. 

Associated  with  a  stationary  supporting  frame  having 
a  vertical  guide  pillar  is  a  plate  slidable  on  the  pillar,  i 
hollow  core  being  secured  to  the  plate.  An  adjustable 
guide  tube  for  a  carbon  is  connected  to  the  core  and 
provided  with  an  opening  near  one  end  thereof.  A  sup- 
porting catch  for  the  carbon,  pivotal  ly  connected  with 
the  guide  tube,  projects  through  its  opening. 

770,505:  Insulating  Fixture  Support.  Adnah  Mc- 
Murtrie,  New  York,  N.  Y.,  assignor  to  Thomas 
&  Betts.  New  York,  N.  Y.  Application  filed 
February   12,   1904. 

Details  are  described. 

770,541.  Contact-breaker.  John  B.  Schug.  Detroit, 
Mich.     Application   filed   May  31,    1904. 

Mechanical  parts  are  described,  consisting  primarily  of  a 
vibratory   member  operating  between   contact   points. 


NO.    770.628. — INTERCHANGEABLE   TELEGRAPH    KEY. 

770,556.  Single-wire  Selective  Signaling  and  Inter- 
communicating Telephone.  John  A.  Brown. 
Blythewood,  S.  C.  Application  filed  October  28. 
1903. 

Telephone  stations  having  suitable  transmitters,  re- 
ceivers and  call  bells,  the  receivers  and  transmitters  uf 
each  station  being  normally  cut  out  of  the  line,  are  pro- 
vided with  means  in  each  station  for  calling  a  prede- 
termined station,  a  device  for  short-circuiting  the  re- 
ceivers and  transmitters  in  each  station  adapted  to  h^ 
operated  by  the  calling  means,  and  a  short-circuiting 
device  in  each  station  for  cutting  into  the  line  the- 
receivers  and  transmitters  of  the  stations  in  communic.n- 
tion. 

770.569.  Railroad  Safety  Signal  Device.  Bruneau 
Etienne,  Providence,  R.  I.  Application  filed  Jan- 
uary 2,   1904. 

Insulated  conductor  rails,  divided  into  blocks,  parallel 
the  track  rails  of  a  steam  road.  A  contactor  on  the  loco- 
motive follows  the  rail  and  is  in  circuit  with  means  on 
the  locomotive  for  shutting  off  steam  and  applying  brak-.-s 
when   the  rail  is  energized. 

770,579.  Magneto-generator.  Herman  Hess,  Indi- 
anapolis, Ind..  assignor  to  John  A.  Kurtz.  In- 
dianapolis. Ind.  Application  filed  November  10. 
1003. 

In  a  magneto-generator  are  magnets,  an  armature  jour- 
naled  between  the  srms  of  the  magnets  and  an  inclosing 
non-ntagnetic  casing  surrounding  the  armature  at  its  ends. 


the    casing  being  cut    away   at    its    middle    opposite    active 
portions  of  the    magnet. 

770,628.  Interchangeable  Telegraphic  Kej'.  Walter 
C.  Dean,  Quitman,  Ga..  assignor  to  James  H. 
Afathis  and  Dunham  B.  Price,  Quitman,  Ga. 
Application  filed   November  30,   1903. 

An  interchangeable  telegraphic  key  comprises  a  base 
having  on  its  upper  face  two  series  of  circularly  arranged 
and  insulated  contact-faces,  the  two  series  being  disposed 
on  opposite  sides  of  the  center.  A  turntable  is  pivotally 
mounted  between  them  to  rotate  in  a  horizontal  plane 
and  carries  a  telegraphic  key.  .\  spring  contact-plate 
mounted  on  one  side  of  the  turntable  in  permanent  elec- 
trical connection  with  the  key  is  adapted  to  bear  upon 
any  one  of  the  circular  series  of  contacts  on  one  side, 
another  spring  contact-plate  being  mounted  on  the  oppo- 
site side  of  the  turntable  and  in  electrical  connection  with 
the  insulated  anvil-pin  of  the  key  and  adapted  to  bear 
upon  any  one  of  the  circular  series  of  contacts  on  that 
side.  Short-circuits  connecting  the  two  series  of  contact 
in  pairs  and  means  for  opening  the  short-circuit  of  any 
one  of  the  pairs  are  provided,      (See  cut.) 

770,631.  Motor-controlling  System.  Arthur  C.  East- 
wood, Cleveland,  Ohio.  Application  filed  June 
10,   1904. 

Included  in  the  system  is  a  series  motor,  means  for  re- 
versing the  motor,  and  means  for  automatically  causing 
the  energ>'  of  the  moving  parts  of  the  motor  to  he 
absorbed  before  the  reversing  means  act  to  change  the 
direction  of  rotation  of  the  motor.      {See  cut.) 

770,656.  Interlocking  System  for  Railroads.  Ben- 
ton C.  Rowell.  Chicago.  II!.,  assignor  to  the 
Rowell  Potter  Safety  Stop  Company,  Portland, 
M'aine.     Application  filed  January  9.  1902. 

In  an  interlocking  system,  a  locking  slide  is  carried  by 
a  lever,  a  bolt  locking  the  slide  when  the  lever  is  re- 
versed. An  electromagnet  disengages  the  bolt  from  the 
slide,  and  means  for  energizing  that  magnet  under  the 
joint  control  of  the  operator  and  a  passing  train  are  fur- 
ther provided. 

770,6s7-  Automatic  Block  System  for  Railways. 
Benton  C.  Rowell,  Chicago,  III.,  assignor  to  the 
Rowell  Potter  Safety  Stop  Company,  Portland, 
Maine.    Application   filed    March    14    1902. 

Train-circuits,  each  with  its  track  instrument  operated 
bj-  a  passing  train  are  associated  with  shifting  circuits  for 
shifting  the  blocking  appliances,  and  means  by  which  one 
train-circuit  automatically  completes  its  shifting  circuit, 
partially  completes  a  second  train  circuit,  and  breaks 
itself;  the  second  train  circuit  partially  completes  the 
first  train  circuit   and  also   breaks    itself. 

770,660.  Resistance  Bar.  Ralph  Scott,  Wilkesbarre, 
Pa.     Application  filed  May  28,  1904. 

A  resistance-bar  formed  of  non-metallic  material  and 
provided  with  spaced  contacts,  a  slotted  metallic  bar 
arranged  parallel  with  the  resistance-bar,  and  a  slidable 
contact  carried  by  the  slotted  bar,  are  the  prominent 
characteristics  of  the   device. 


NO.    770,631. — MOTOR-CONTROL    SYSTEM. 

770,665.  Typewriting  Machine.  William  W.  Tor- 
rence,  Montrose,  Colo.,  assignor  of  one-half  to 
Edwin  S.  Kassler,  Denver,  Colo.  Application 
filed  May  11,   1903. 

Combined  with  a  typewriter  carriage  are  gearing  and 
clutch  mechanism,  an  electric  motor,  the  clutch  operating 
to  connect  the  gearing  to  or  disconnect  it  from  the  arma- 
ture of  the  motor,  and  means  for  reversing  the  armature 
to  release  the  gearing  when  the  carriage  shall  h-»ve  been 
returned  by  the  motor  to  its  normal  position. 

770,668.  Wireless  Telegraphy  or  Transmission 
Through  Space.  Alessandro  Artom,  Turin, 
Italy.     Application   filed   January   3,    1903. 

A  method  of  directly  producing  electric  waves  con- 
sists in  arranging  discharge  conductors  to  discharge  in 
different  directions  and  produce  uscillatory  discharges 
between  the  conductors. 

770,717.  Automatic  Brake  System.  James  J.  Fin- 
ney, Milwaukee.  Wis.  Application  filed  Novem- 
ber 27,   1903. 

Liquid  under  pressure  from  a  pneumatic  pump  operates 
the  brake  system;  an  electric  motor  drives  the  pump. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
September  27,  1904: 

370,421.     Motor.      P.    M.    Sharpies,   Westchester,    Pa. 
370,423.     370,424.     Electric   Lamps.      J.    J.    Skinner,   Boston, 

Mass. 
370,434.     System    of    EkctrJcal    Diftrihution.      F.    A.    Wessel. 

Brooklyn,   X.    V. 
370,439.     Electric     Burglar    Alarm.      J.     B.     Yeakle    and    A. 

Steuart,    Baltimore,  Md. 
370,477.     Telephone.      H.    \'.    Hayes,    fambridge,    Mass. 
370,528.      Electric    Cable.      F.    Borei,    (."•^rlaillod,    Switzerland. 

370.572.  Electric  Arc  Lamp.  E.  Thomson  and  E.  Wilbur 
Kice,    Jr.,    Lynn,    Mass. 

370.573.  Regulating  Device  for  Allernatc-current  Circuits. 
E.   Thomson.  Lynn,    Mass. 

370i575-  Electric  Speed  Regulator  for  Revolving  Motors 
I-'.    Van    Rysselberghe,    Brussels.    Bclguim. 

370,576-  Kepeater  for  Harmonic  Telegraphs.  F.  Van  Rysscl- 
berghe.   Brussels.    Belgium. 

370,577.  Phono-multiple  Telegraphy.  F.  Van  Rysselbcrghe, 
Brussels,  Belgium. 

370,605.  Coupling  for  Electropneumaticbrake  Systems. 
J.   F.    Carpenter,    Berlin.    Germany. 

370,683.  Apparatus  for  Use  in  Copying  Telegraph  Mes- 
sages, and  the  Like.     A.   C.   Carey.  Boston,  Mass. 

370,691.     Printing  Telegraph.     S.  D.  Field,  New  York,  N.  Y. 
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Street-railway  Service  in  St.  Louis. 

St.  Louis  possesses,  among  other  things  of  which 
its  citizens  are  justly  proud,  an  efficient  street- 
car ser^'ice.  The  cars  nin  at  frequent  intervals  and 
at  good  speed;  overcrowding  is  uncommon;  transfer 
privileges  are  liberal;  the  conductors  and  motormen 
are  courteous  and  attentive  to  business ;  and  all  indica- 
tions point  to  harmonious  co-operation  between  the 
management  and  those  who  come  in  daily  contact 
with  the  thousands  who  make  use  of  the  cars. 

The  principal  street-railway  company  now  operat- 
ing in  St.  Louis  is  the  St.  Louis  Transit  Company, 


over  the  management  of  the  lines  now  composing 
the  big  system.  Transit  company  stockholders  will 
be  allowed  to  exchange  their  shares  for  shares  of 
the  United  Railways  Company  on  the  basis  of  five 
shares  of  the  latter  for  two  shares  of  United  Rail- 
ways common  stock.  Most  of  the  latter  is  still  in 
the  company's  treasury.  No  change,  however,  will 
take  place  in  the  operation  of  the  system,  and  the 
officers  of  the  company  will  continue  to  hold  their 
respective  positions.  There  was  no  friction  in 
regard  to  the  matter  upon  the  board,  and  the  steps 
were  taken  simply  to  relieve  the  financial  situation. 


total  capacity  of  this  station  is  13,800  kilowatts,  and 
the  power  is  developed  by  nine  units,  some  of  which 
are  shown  in  Fig.  i.  In  the  foreground  of  this  pic- 
ture aje  shown  the  four  large  units,  each  consisting 
of  a  Westinghouse  2,250-kilowatt,  direct-current  gen- 
erator direct-connected  to  a  Porter-Allen  cross-com- 
pound 36  and  70  by  60-inch  engine  running  at  75 
revolutions  a  minute.  In  the  further  left-hand  cor- 
ner of  the  room  are  two  units  of  a  type  similar  to 
those  described,  with  the  exception  that  the  generator 
capacity  of  each  is  but  1,500  kilowatts,  and  the  en- 
gines are  32  and  62  by  60  inches.     The  remaining 


FIG.    T.       STREET-RAILWAY    SERVICE    IN    ST,    LOUIS. VIEW    IN    ENGINE    ROOM    OF    CENTRAL    STATION     OF    TRANSIT    COMPANY. 


which  was  organized  on  iMarch  6,  1899,  to  lease  all 
the  lines  controlled  by  the  United  Railways  Com- 
V3.ny,  which  corporation  had  received  its  charter  the 
previous  year.  By  a  city  ordinance  of  March  20, 
1899,  the  St.  Louis  Transit  Company  is  empowered 
to  acquire,  lease  and  operate  for  40  years  any  of  the 
lines  acquired  by  the  United  Railways  Company-. 
This  gave  the  Transit  company  almost  a  monopoly 
of  the  street-car  business  in  St.  Louis,  the  only  com- 
peting company  being  the  St.  Louis  and  Suburban 
Railway  Company. 

At  a  meeting  of  the  directors  and  large  stockhold- 
ers of  the  Transit  and  United  Railways  companies 
which  was  held  September  27th  a  plan  was,  how- 
ever, agreed  upon  for  a  reorganization  of  the 
finances  of  the  former  company.  The  plan  has 
been  under  consideration  for  a  year  past  and  involves 
the  practical  elimination  of  the  Transit  company. 
Under   it   the   United   Railways    Company  will   take 


Owing  to  a  bend  in  the  Mississippi  River,  the  gen- 
eral conformation  of  the  city,  as  shown  by  the  map  on 
the  next  page,  is  somewhat  semicircular,  the  main 
business  center  being  near  the  river  and  about  midway 
between  the  northern  and  southern  boundaries.  The 
main  trunk  lines  of  the  street-railway  system  traverse 
.  this  central  business  district,  numerous  crosstown 
lines  completing  the  network.  The  contour  of  the 
surface  is  rolling  for  the  most  part,  and  there  are 
often  grades  of  six  or  seven  per  cent,  encountered. 

Electric  power  for  the  Transit  system  is  supplied 
from  four  generating  plants  in  various  parts  of  the 
city.  The  principal  plant  is  known  as  the  Central 
Station,  and  is  located  at  Park  and  Vandeventer 
Avenues.  Here  are  also  located  the  offices  of  the 
company  and  the  repair  shops. 

Central  Station  is  divided  into  three  distinct  por- 
tions— the  generator  room  (shown  in  Fig.  i),  the 
south  boiler  plant  and  the  north  boiler  plant.     The 


three  units  consist  of  600-kilowatt  Westinghouse  gen- 
erators, direct-connected  to  Porter-Allen  20  and  40 
by  30-inch  tandem-compound  non-condensing  engines. 

The  engines  of  the  larger  sets  run  condensing. 
Two  Worthington  jet  condensers  are  used,  the  cool- 
ing water  being  obtained  by  the  use  of  12  cooling 
towers,  illustrated  in  Fig.  2.  These  cooling  towers 
are  20  feet  in  diameter  and  32  feet  high.  The  fans 
for  the  towers  are  motor-driven,  a  shaft  connecting 
the  fans  in  each  opposite  pair  of  towers,  and  the  shaft 
in  turn  being  driven  by  a  bipolar  500-volt  motor 
located  in  a  small  brick  house  adjacent  the  towers. 
Thus  there  are  six  separate  units  in  the  cooling 
system,  and  any  one  or  all  may  be  operated  when 
desired. 

Coming  now  to  the  boiler  installation,  this  con- 
sists, as  before  mentioned,  of  the  south  and  the 
north  plant.  The  former  is  made  up  of  14  Stirling 
boilers,    arranged    in    two    batteries — eight     of     300 
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horsepower  each  and  six  of  375  horsepower  each. 
The  boilers  are  supplied  with  down-draft  furnaces 
and  three  steel  stacks  seven  feet  six  inches  in  diam- 
eter and  160  feet  high.  The  pump  room  lies  between 
this  boiler  and  engine  room.  Feed  water  is  obtained 
from  six  500- foot  wells,  six  feet- in  diameter,  giving 
a  total  of  100,000  gallons  in  24  hours. 

The  other  boiler  room  of  the  Central  Station  con- 
tains  16  400-horsepower  O'Brien  water-tube  boilers 
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driven  by  Porter-Allen  engines;  one  1,050-kiIowatt 
General  Electric  machine,  run  by  a  38  by  60-inch 
Allis  engine;  one  Soo-kilowatt  General  Electric 
driven  by  a  36  by  60-inch  Rankin-Fritch  engine,  and 
one  600-kiIowatt  Western  Electric  booster.  This 
makes  a  total  generator  capacity  for  the  station  of 
approximately  5,500  kilowatts. 

Cass  Avenue  Station  is  the  smallest  of  the  four 
generating  plants,  containing  three  Soo-kilowatt  gen- 
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supplied  with  Green  traveling-chain-grate  stokers  and 
Hoppes  purifiers.  One  stack  furnishes  the  draft  for 
these  boilers.  This  stack  is  202  feet  high  and  14 
feet  inside  diameter  and  rests  upon  a  concrete  block 
containing  about  26,500  cubic  feet  of  concrete.  Coal 
for  the  Central  Station  and  also  for  what  is  known 
as  the  Northern  Station  is  switched  in  directly  from 
the  railroad  tracks.  The  other  two  stations,  how- 
ever, which  are  known  as  the  Cass  Avenue  and 
Geyer  Avenue  stations,  are  supplied  with  coal  from 
Central  Station.  This  coal  is  hauled  in  side-dump 
trolley  cars  carrying  25  tons  each. 

Perhaps  the  next  station  in  importance  to  Central 
Station  is  the  Northern  Station,  which  is  located 
near  the  river  on  the  north  side  of  the  city.  Its 
equipment  consists  of  two  2^  and  70  by  36-inch  cross- 
compound  Fulton-Corliss  engines,  direct-connected 
to  2,250-kilowatt  General  Electric  railway  generators 
rimning  at  75  revolutions  a  minute,  and  two  28  and 
56  by  60-inch  engines  of  the  same  type,  driving  1,200- 
kilowatt,  three-phase,  25-cyde  alternators.  These  al- 
ternators generate  current  at  6,600  volts  and  are  the 
only  alternators  now  operated  in  the  system.  They 
are  used  in  connection  with  rotary-converter  sub- 
stations, which  will  be  mentioned  later.  The  boiler 
plant  contains     16    400-horsepower   O'Brien   water- 
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FIG.    2.       WATER-COOLING   TOWERS   AT     CENTRAL     STATION 
OF   ST.    LOUIS  TRANSIT   COMPANY. 

tube  boilers  equipped  with  Green  traveling-chain- 
grate  stokers,  Surface  condensers  of  the  Wheeler 
pattern  are  used  in  this  plant  instead  of  jet  con- 
densers, as  at  Central  Station ;  these  work  in  con- 
junction with  four  cooling  towers  on  the  roof  of  the 
building. 

Geyer  Avenue  Station,  on  the  corner  of  Geyer  and 
Jefferson  Avenues,  is  of  an  older  type.  It  contains 
several  generating  units,  as  follows :  One  Soo-kilo- 
watt General  Electric  generator,  direct-connected  to 
a  36  by  48-inch  Allis  engine;  one  500-kilowatt  West- 
inghouse  generator,  belted  to  a  Hamilton-Corliss 
engine;  one  1,500-kilowatt  General  Electric  gener- 
ator, direct-connected  to  an  Allis  36  by  60-inch  en- 
gine; two  400-kilowatt  General  Electric  generators, 


erators  and  one  150-kiIowatt  generator.  The  boilers 
for  this  station  are  16  in  number,  of  200  horsepower 
each,  provided  with   down-draft  furnaces. 

Besides  the  generating  stations,  there  are  two  sub- 
stations in  the  system.  The  newer  of  these  two 
sub-stations  is  located  at 
1711  Locust  Street  and  is 
a  model  plant  in  every  par- 
ticular. The  building  is  of 
brick,  155  feet  long  by  56 
feet  wide.  The  floor  on  the 
street  level  contains  the 
room  for  the  distribution  of 
the  incoming  high-tension 
cables.  Other  space  is  also 
provided  on  this  floor  for 
storage  purposes,  for  the 
water  distillers,  rheostats, 
etc.  The  second  floor  con- 
tains the  rotary  converters, 
switchboard  and  boosters. 
A  basement  and  sub-base- 
ment contain  each  a  storage 
battery  of  294  cells  of  the 
Electric  Storage  Battery 
Company's  make.  The  pres- 
s  u  r  e  of  these  batteries 
Stands  at  600  volts  when 
idle.  There  are  77  plates 
per  cell. 

Fig.  5  is  a  view  of  the 
rotary-converter  room  on 
the  second  floor.     Here  are 

located  seven  1,000-kilowatt  General  Electric  ro- 
taries  and  two  250-kilowatt  boosters,  the  latter 
being  at  the  rear  of  the  room,  as  seen  in  the 
picture.  Directly  behind  each  rotary  is  its  trans- 
former, and  back  of  the  transformers  are  the  oil 
switches.  The  switchboard,  125  feet  long,  extends 
along  the  opposite  side  of  the  room.  The  trans- 
formers are  air-cooled,  the  air  being  circulated 
through  the  casings  by  electrically  driven  fans  and 
then  forced  down  into  the  compartment  for  the  high- 
tension  cables  already  alluded  to.  This  compartment 
is  airtight  and  is  located  directly  beneath  the  trans- 
formers. The  air  passes  through  this  compartment, 
gathering  what  heat  it  may  from  the  cables,  and 
then  is  carried  through  openings  back  into  other 
parts  of  the  building  for  heating  purposes.  It  is 
calculated  that  when  all  the  rotaries  are  running 
enough  heat  will  be  thrown  off  by  the  transformers 
to  heat  the  building. 

At  present,  and  until  matters  have  been  adjusted 
with  regard  to  the  supply  of  current  to  this  sub- 
station, but  two  of  the  rotaries  are  operated,  and 
these  but  a  few  hours  during  the  evening.  Three- 
phase  current  at  6,600  volts  is  obtained  for  this  short 
run  from  the  Curtis  turbo-generator  in  the  exhibit 
of  the  General  Electric  Company  at  the  Exposition. 
The  three-phase,  6,600-volt  cables  are  brought  into 
the  compartment  on  the  first  floor  beneath  the  trans- 
formers,  and  are   laid  along  concrete   slab   shelves. 
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At  points  beneath  the  respective  transformers  the 
leads  are  tapped  off  and  after  passing  through  a  dis- 
connect switch,  used  only  for  safety  when  work 
is  being  done  on  the  line,  they  are  taken  to  the 
terminals  of  the  oil  switches.  All  high-tension 
work  is  confined  to  this  one  compartment,  and  the 
leads  are  all  carried  in  concrete  cells,  which  are 
made  of  concrete-slab  work.  Up  in  the  rotary  room 
the  oil  switches  are  contained  in  concrete  cells. 
Fig.  3  shows  several  of  these  switches. 

The  two  boosters  already  mentioned  are  supplied 
with  e-xciter  sets,  which  are  controlled  by  automatic 
regulators.  These  regulators  are  placed  on  the 
switchboard,  and,  as  the  load  on  the  bus  bars  varies 
the  regulators,  by  a  simple  electromagnetic  device, 
vary  the  excitation  to  a  corresponding  degree  in  the 
boosters. 

Pure  water  for  the  batteries  is  obtained  by  the 
use  of  three  distillers,  which  are  run  constantly. 
They  discharge  into  a  large  tank,  and  600  gallons 
per  week  are  required  to  keep  up  the  batteries.  The 
distillers  are  located  on  the  first  floor,  as  are  also 
the  rheostats  for  field  excitation.  The  rheostats  are 
all  operated  by  chains  connected  to  hand-wheels  on 
the  switchboard  on  the  floor  above. 

Another  sub-station  is  located  at  the  corner  of 
Delmar  and  De  Baliviere  Avenues.  This  plant  con- 
tains four  600-kilowatt  rotary  converters  and  one 
1,000-kilowatt  rotary  converter  of  the  General  Elec- 
tric type.  The  Delmar  sub-station,  among  other 
things,  feeds  the  13-mile  line  to  Creve  Cceur  Lake. 
This  is  the  only  suburban  line  operated  by  the  Tran- 
sit company  and,  the  lake  being  a  popular  resort, 
the  line  has  a  good  traffic.  Standard  double-truck 
cars  are  used  on  this  line,  similar  to  those  used  for 
city  service.  Only  on  extraordinary  occasions  is  it 
necessary  to  use  a  booster  in  connection  with  the 
line. 

The  St.  Louis  Transit  Company  is  now  operating 
358.6  miles  of  track  and  over  1,100  cars.  Necessarily, 
these   cars   are   of  varying  types,   since   the   system 


FIG.  3.       OIL   SWITCHES   IN   LOCUST   STREET   SUB-STATION,    ST.    LOUIS. 

has  been  in  operation  many  years.  The  standard 
form  of  car,  which  is  most  extensively  used  now, 
however,  is  the  one  shown  in  Fig.  6.  This  is  a 
double-truck  car  having  a  body  33  feet  long  and 
nine  feet  wide.  The  seats  run  crosswise,  xvith  an 
aisle  down  the  center.  Forty-eight  passengers  may 
be  accommodated  in  the  seats.  A  small  platform  is 
provided  for  the  motorman  at  the  front  of  the  car, 
while  at  the  rear  is  a  platform  seven  feet  in  length, 
with  transverse  railings,  which  will  hold  comfortably 
12  or  15  standing  passengers.  These  cars  are 
equipped  with  four  40-horsepower  motors  each,  and 
weigh  empty  40,000  pounds.  Another  form  of  car 
is  also  used  to  some  extent  and  was  made  by  splicing 
together  two  old-time  single-truck  cars  and  forming 
the  two  into  a  double-truck  car. 

All  cars  are  now  being  equipped  as  fast  as  pos- 
sible with  air  brakes  operated  upon  the  storage  sys- 
tem. To  furnish  the  necessary  air  for  this  purpose 
compressor  stations  are  located  at  convenient  points 
about  the  city.  There  are  now  15  of  these  com- 
pressor plants  in  operation,  and  it  is  expected  that 
20  will  be  required.  As  far  as  possible  these  have 
been  located  in  car  barns,  where  there  is  someone  in 
attendance,  since  the  compressors,  though  automatic 
in  action,  occasionally  need  looking  after. 

A  typical  air-compressor  station  is  located  at  the 
end  of  the  Park  Avenue  line.  The  station  consists 
of  a  brick  building  about  20  by  30  feet  containing. 
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Robert  RlcCulloch.  Vice   Presi- 
dent and  General  Manager. 


Richard  McCulloch,  Chief 
Enfiineer. 


OFFICERS    OF    THE    ST.  LOUIS    TRANSIT    COMPANY, 

besides  the  compressor  apparatus,  sand  rooms,  stor- 
age rooms,  and  the  like.  The  compressor  plant  it- 
self is  in  a  room  about  20  feet  square  and  consists 
of  two  motor-driven  air  compressors,  delivering  the 
compressed  air  to  two  storage  tanks  at  a  pressure 
of  300  pounds  to  the  square  inch.  The  motors  are 
of  30  horsepower  each  and  run  at  550  revolutions, 
operating  the  compressors  by  chain  drive.  All  that 
is  necessary  to  supply  a  car  v.'ith  air  is  to  connect 
the  car  storage  tank,  which  is  located  beneath  the 
car  and  between  the  trucks,  with  the  tank  in  the 
compressor  house.  An  automatic  arrangement  is 
provided  which  starts  the  motors  when  the  air  pres- 
sure in  the  tanks  falls  below  a  predetermined  point. 

The  distance  which  a  car  will  run  upon  one  charge 
of  air  is,  of  course,  entirely  dependent  upon  the  num- 
her  of  stops.  On  the  Olive  Street  line,  however,  a 
view  of  which  is  shown  in  Fig.  4,  and  which  is  the 
heaviest  loaded  line  in  the  system,  two  or  three  trips 
may  be  made  over  the  line,  which  is  about  six  miles 
long,  before  recharging  is  necessar>'.  This  system 
of  braking  seems  to  be  giving  good  satisfaction  on 
the  Transit  company's  lines.  The  cars  are  all  sup- 
plied with  hand  brakes  for  use  in  cases  of  emer- 
gency. 

The  tracks  of  the  system  are  well  laid ;  the  prin- 
cipal t>'pe  of  rail  used  is  a  seven-inch  girder,  though 
in  the  last  year  a  considerable  amount  of  seven  and 
nine-inch  grooved  rail  has  been  laid. 

A  rather  unusual  feature  which  has  met  the  ap- 
proval of  the  public,  is  the  operation  of  what  are 
known  as  "moonlight"  cars,  principally  on  the  sub- 
urban line.  These  cars  are  nothing  more  or  less  than 
large  flat  cars  which  are  fitted  with  awnings  and 
side  curtains  of  canvas  to  protect  the  occupants  in 
case  of  bad  weather.  The  covers,  however,  are  not 
ordinarily  used,  the  car  remaining  entirely  open. 
These  are  very  popular  for  private  parties  and  picnic 
excursions  during  the  summer.  There  are  in  all 
eight  '"moonlight"  cars  owned  by  the  company. 

The  World's  Fair  has  increased  largely  the  rev- 
enues of  the  company  during  this  year,  the  increase 


FIG.  4.      VIEW   ON   OLIVE   STREET,  ST.  LOUIS. 

being  estimated  at  50  per  cent,  or  over.  In  1903 
the  total  number  of  passengers  carried  was  210,238,- 
ic8.  Of  course,  the  increase  does  not  mean  clear 
profit,  for  a  considerable  outlay  was  required  to  take 
care  of  the  greater  traffic.  Four  hundred  and  fifty 
new  cars  were  necessary  for  one  thing,  which  is 
quite  an  item  in  itself.  When  the  Fair  is  over  these 
new  cars  will  be  retained  and  old  ones  thrown  aside, 
as  they  are  no  longer  needed.  The  effect  of  the 
World's  Fair  business  has  been  to  increase  the  day 
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load  and  accentuate  the  evening  peak.  In  addition 
to  this,  there  has  been  a  heavy  night  load,  lasting  till 
n  or  12  o'clock. 

The  officers  of  the  St.  Louis  Transit  Company  are: 
President,  Murray  Carleton ;  vice-president  and  gen- 
eral manager,  Robert  McCulloch;  secretary  and 
treasurer,  James  Adkins.  Mr.  Richard  McCulloch  is 
the  chief  engineer. 


St.  Louis  and  Suburban  System. 

A  smaller  system  which  is  giving  efficient  service 
in  St.  Louis  is  that  of  the  St.  Louis  and  Suburban 
Railway  Company,  which  was  chartered  in  1S91. 
This  company  operates  95  miles  of  track,  48.5  of 
which  is  over  private  right-of-way.  Previous  to  its 
purchase  by  the  Suburban  company  the  system  was 
operated  as  steam  and  cable  roads.  Immediately 
after  its  purchase  by  the  present  company  the  sj's- 
tem  was  converted  from  steam  and  cable  to  electric 
traction.     Since    1891    several    suburban    roads    have 
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lors  are  used  upon  this  type  of  car.  The  small  cars 
are  38  feet  long  by  nine  feet  1.5  inches  wide  and 
weigh  34,000  pounds.    They  seat  40  passengers. 

The  total  number  of  passengers  carried  by  this  line 
for  the  year  ended  December  31,  1903,  was  19,931,- 
178.  The  total  car-miles  run  was  5,515,536,  and 
the  percentage  of  transfers  12.1.  The  officers  of  the 
company  are:  President,  Julius  S.  Walsh;  vice- 
president,  Julius  S.  Walsh,  Jr.;  secretary  and  treas- 
urer, E.  P.  Somers. 


East  St.  Louis  Electric  Railways. 

Street  and  interurban  railways  in  East  St.  Louis 
and  the  adjacent  territory  have  made  marked  prog- 
ress, and  the  system  of  the  East  St.  Louis  and  Sub- 
urban Railway  Company  is  large  and  well  equipped. 
Besides  the  street  railways  of  this  system  operating 
in  the  city  of  East  St.  Louis,  111.,  several  long  in- 
terurban lines  extend  out  into  the  country.  One  road 
runs   from   East    St.    Louis    to    Edgemont,    with    an 


FIG.  5.      VIEW   IN   LOCUST   STREET  SUB-STATION,   ST.  LOUIS,  SHOWING    ROTARIES,    TRANSFORMERS   AND   SWITCHBOARD. 


been  built  and  added  to  the  system.  These  are  the 
St.  Louis,  Brentwood  and  Clayton  railroad,  the  St. 
Louis  and  Meraniec  River  railroad  and  the  Brent- 
wood, Kirkwood  and  Forest  Park  railway.  The 
Suburban  system  has  but  one  line  reaching  the  heart 
of  the  city,  and  all  other  divisions  run  into  this 
one  line  west  of  Vandeventer  Avenue. 

Within  the  last  year  all  lines  operating  on  the  city 
streets  have  been  reconstructed  with  girder  rails 
either  nine  or  six  inches  high.  In  the  country,  on 
the  company's  private  right-of-way,  the  standard  rail 
is  a  60-pound  T-rail,  with  the  exception  of  10  miles, 
on  which  the  old  35-pound  T-rails  are  used. 

Power  is  derived  from  a  single  plant  and  consists 
of  both  direct  and  alternating  current.  The  power 
plant  is  located  at  De  Hodiamont,  on  the  Wabash 
railroad.  It  contains  two  800-kilowatt  direct-current 
generators,  driven  by  32  by  60-inch  simple  Hamilton- 
Corliss  engines,  direct-connected ;  two  300-kilowatt 
direct-current  generators,  driven  by  belts,  to  a  single 
Hamilton-Corliss  engine  running  at  6S  revolutions 
a  minute;  two  1,200-kilowalt,  alternating-current 
generators,  direct  connected  to  two  Allis-Chalmers 
compound  engines,  30  and  50  by  60  inches;  one  1,200- 
kilowatt,  alternating-current  generator,  direct-con- 
nected to  a  compound  Fulton  Iron  Works  engine, 
running  at  75  revolutions  a  minute,  and  one  800- 
kilowatt,  direct-current  generator,  driven  by  an 
Allis-Chalmers  simple  engine.  The  total  capacity  of 
the  plant  is  approximately  5,400  kilowatts. 

Sub-stations  for  the  transformation  of  the  alternat- 
ing to  direct  current  are  located  at  Sixteenth  Street 
and  at  Brentwood.  The  former  contains  three  600- 
kilowatt  rotary  converters  and  the  latter  two,  also 
of  600-kilowatt  capacity.  The  direct  current  gener- 
ated at  the  power  house  is  used  in  the  vicinity  of 
the  plant  and  is  distributed  by  overhead  feeders. 
The  alternating  current  is  transmitted  at  6,600  volts, 
25  C3'cles,  to  the  transforming  points  already  named, 
where  it  is  changed  to  direct  current  at  500  volts. 

Two  types  of  cars  are  used  on  the  system.  The 
large  cars  are  46  feet  eight  inches  long  over  all  and 
nine  feet  two  inches  wide  and  weigh  48,000  pounds. 
The   seating   capacity   is    52   passengers.    Four   mo- 


extension  through  O'Fallan  to  Lebanon.  Another 
runs  northeast  to  Collinsville,  and  thence  to  Edwards- 
ville,  about  21  miles  in  all.  Edgemont  and  Collins- 
ville are  also  connected  by  a  line.  From  East  St 
Louis  a  double  line  extends  southeast  to  Belle- 
ville, by  way  of  Edgemont.  This  is  a  line  of  heavy 
traffic,  14  miles  long.  At  present  the  entire  system 
of  the  East  St.  Louis  and  Suburban  Railway  Com- 
pany includes  in  miles  of  track.  Belleville  is  a 
city  of  about  20,000  people,  while  Collinsville  pos- 
sesses 7,000  inhabitants.  Edwardsville,  the  northern 
terminus,  is  a  rapidly  growing  city. 

The  power  house  is  located  in  East  St.  Louis.     It 
is    a    brick    structure,    207    feet    six    inches    long   by 


FIG.  5.       STANDARD    DuUBLE-TRUCK    CAR    OF    ST.   LOUIS 
TRANSIT   COMPANY. 

115  feet  wide.  There  is  no  convenient  source  of 
water  supply  in  large  quantities  in  the  neighborhood 
of  the  power  plant,  and  as  extremely  cheap  nut,  pea 
and  slack  coal  can  be  obtained  from  the  mines  in 
the  vicinity  of  East  St.  Louis,  and  conveyed  in  the 
company's  own  dump  cars  to  the  station,  the  engines 
used  are  of  the  simple  non-condensing  t\'pe.  The 
coal  is  handled  in  the  power  house  entirely  by  a  con- 
veyor system.  The  boiler  room  contains  five  1,000- 
horsepower  batteries  of  Heine  water-tube  boilers. 
Owing  to  the  grade  of  coal  used,  a  very  large  grate 
surface  is  necessary,  and  to  obtain  this  it  was  neces- 
sary to  install  the  boilers  in  pairs,   each  boiler  of 
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-'50  horsepower,  instead  of  in  single  soo-horsepowcr 
units.  The  generator  room  contains  five  direct-con- 
nected units,  three  motor-generator  sets,  one  syn- 
chronous converter,  one  ntotor-driven  exciter  and 
two  steam-driven  exciters.  Direct  current  for  the 
city  trolley  lines  is  furnislied  by  a  i,6oo-kilo\vatt  gen- 
erator, driven  by  a  twin  Corliss  engine,  and  also 
by  two  425-kilowatt  generators,  each  direct-connected 
to  a  Corliss  engine.  Current  for  the  suburban  lines 
is  generated  at  13.200  volts.  25  cycles,  by  two  750- 
kilowatt,  three-phase  alternators. 

There  are  several  sub-stations,  of  course.  A  typical 
one  is  that  located  at  Maryville,  and  contains  two 
200-kilowatt,  synchronous  converters  and  seven  75- 
kilowatt,  oil-cooled  transformers. 

A  feature  of  interest  in  connection  with  this  sys- 
tem is  the  telephone  facilities  that  are  provided.  A 
telephone  system  covers  all  the  city  and  suburban 
lines.  Portable  telephones  may  be  attached  to  the 
poles  every  i,6co  feet.  Each  suburban  car  carries 
a  portable  telephone  and  a  list  of  the  poles  with 
telephone  connections,  so  that  it  is  possible  in  a 
very  few  minutes  after  a  breakdown  or  accident  of 
any  kind  to  communicate   with  headquarters. 

Cars  for  the  city  service  seat  36  passengers  and 
are  of  the  closed  type.  The  suburban  cars  are  each 
supplied  with  four  motors.  They  have  a  seating  ca- 
pacity of  60  people  and  are  40  feet  long  in  the 
bodies.  Freight  traffic  between  East  St.  Louis  and 
Belleville  is  handled  by  two  50-ton  electric  locomo- 
tives. Each  is  equipped  with  four  i6o-horsepower 
motors  and  air  brakes. 


Chicago  Street-railway  Situation. 

The  proposition  of  the  advocates  of  immediate 
miinicipal  ownership  contained  in  an  ordinance  pre- 
sented to  tlie  Citj'  Council  on  Monday  night,  and 
providing  for  the  submission  to  the  people  (as  pro- 
vided by  the  Mueller  law)  at  the  November  election 
of  the  question,  "Shall  the  city  of  Chicago  proceed 
to  operate  street  railways?"  was  defeated  by  a  vote 
of  36  to  31.  It  was  thoroughly  understood  that  the 
passage  of  the  ordinance  meant  a  stop  to  all  nego- 
tiations with  the  street-car  companies  for  renewals 
of  their  franchises  and  an  eiitire  change  of  policy. 
It  was  to  mean  that  the  city  must  go  ahead  at  once 
on  the  lines  of  immediate  municipal  ownership,  cast- 
ing all  other  considerations  aside.  Those  who  op- 
posed the  ordinance  urged  that  it  was  unwise  to 
commit  the  city  to  a  policy  of  immediate  ownership 
of  the  street-car  lines  without  first  knowing  its  rights 
in  the  case  and  gaining  some  idea  of  the  probable 
cost  of  condemnation  proceedings  and  the  cost  and 
plan  of  furnishing  satisfactory  service.  They  advo- 
cated the  plan  of  the  local  transportation  committee 
of  the  council  and  maintained  that  the  present  tenta- 
tive ordinance  for  the  Chicago  City  Railway  Com- 
pany, if  passed  and  accepted,  would  be  the  safest 
and  surest  solution  of  the  problem. 

The  merger  negotiations  of  the  two  large  traction 
systems  of  the  city,  it  is  stated,  are  nearing  a  satis- 
factory conclusion,  and,  it  is  said,  a  plan  of  consoli- 
ilation  has  been  practically  agreed  upon.  Should 
such  a  community  of  interests  become  actual,  the 
present  tentative  ordinance  would  be  inapplicable, 
and  therefore  a  different  ordinance,  more  suited  to 
the  unified  management  of  the  street-railway  sys 
tcms  of  the  city,  but  on  the  basis  of  the  present 
P'oreman  ordinance,  will  probably  be  drawn  up. 

.\s  an  evidence  of  the  work  done,  the  municipal- 
ownership  advocates  brought  their  referendum  pe- 
tition to  the  City  Hall  on  Monday  in  an  express 
wagon  drawn  by  four  horses.  It  was  said  to  contain 
100,259  names.  Mayor  Harrison  said  that  if  the 
petition  withstood  scrutiny  and  proved  sufficient  his 
effort  would  be  to  delay  action  on  the  tentative 
ordinance  until  the  spring  election,  when  tlie  people 
might  vole   on   the  question. 


Death  of  H.  C.  Payne. 

Henry  C.  P.ayne.  postmaster-general  of  the  United 
States,  died  in  Washington  on  October  4th.  Mr. 
Payne  had  been  in  poor  health  for  two  years,  but 
his  last  illness  was  only  of  seven  days'  duration, 
heart  disease  being  the  cause  of  death.  After 
funeral  services  in  Washington,  the  body  will  be 
taken  to  Milwaukee  for  interment.  Mr.  Payne  was 
perh.aps  best  known  to  the  country  at  large  as  a 
political  organizer,  but  in  his  extensive  business  re- 
lations he  was  identified  with  electrical  interests  cen- 
tering in  Milwaukee,  which  was  his  home.  He  was 
iKirn  in  Massachusetts  in  1843,  but  removed  to  Mil- 
waukee as  a  young  man  and  engaged  in  business 
there.  He  gradually  became  identified  with  large 
business  enterprises.  One  of  these  was  the  Wis- 
consin Telephone  Company  (Bell),  of  which  he  was 
president  for  many  years,  being  elected  to  the  posi- 
tion in  1885.  He  became  interested  in  the  street  rail- 
ways t)f  Milwaukee  in  the  old  horse-car  days,  and 
under  his  management  electricity  was  adopted  as  the 
niotive  power.     His  first  connection  with  street-rail- 


way work  was  as  vice-president  of  the  Cream  (Tity 
.Street  Railroad  Company.  Later  be  became  vice- 
president  and  general  manager  of  the  Milwaukee 
Street  Railway  Company.  In  1893,  while  holding  this 
position,  he  was  elected  president  of  the  ,\merican 
Street  Railway  Association.  .At  a  subsequent  date 
the  street-railway  and  electric-lighting  interests  of 
Milwaukee  were  .consolidated,  largely  through  the 
efforts  of  Mr.  Payne,  and  the  present  Milwaukee 
Electric  Railway  and  Light  Company  grew  out  of 
a  somewhat  complicated  situation. 


Fond  du  Lac-Oshkosh   Interurban 
Railway. 

Wisconsin  is  fast  becoming  one  of  the  prominent 
states  in  the  development  of  interurban  electric  rail- 
ways. Many  of  the  towns  and  cities  of  the  beautiful 
lake  region  are  connected  by  interurban  lines;  others 
are  being  connected:  and  it  is  safe  to  say — to  cite 
one  striking  instance  of  this  development — that 
within  a  short  time  it  will  be  possible  to  ride  all 
the  way  from  Chicago  to  Green  Bay,  Wis.,  a  dis- 
tance of  nearly  250  miles,  on  electric  railways. 
Among  the  interurban  railways  of  this  state,  that  of 
the  Eastern  \Visconsin  Railway  and  Light  Company, 
connecting  Fond  du  Lac  and  Oshkosh,  and  traversing 
a  prosperous  community,  is  worthy  of  description. 
The  company  also  controls  the  electric  and  gas  light- 
ing, electric  power  and  street-railway  business  of 
Fond  du  Lac.  It  is  a  consolidation  of  several  other 
companies. 

The  Fond  du  Lac  Electric  Company  was  organ- 
ized in  1895  and  did  a  commercial  light  and  power 
business  until  1S99,  when  it  secured  a  franchise  for 
street  railways,  electric  and  gas  lighting  for  a  period 
of  50  3'ears.  At  this  time  the  Fond  du  Lac  Street 
Railway  and  Light  Company  was  formed,  purchasing 
the  Fond  du  Lac  Electric  Company.  This  company 
built  the  street-railway  system  in  the  cit}'.  In  1901 
this  company  also  purchased  the  Gas  Light  Company 
of  Fond  du  Lac,  rebuilding  the  entire  gas  plant,  and 
making  extensions.  The  Fond  du  Lac  and  Oshkosh 
Electric  Railway  Company  was  incorporated  in  1902 
and  built  the  interurban  railway  between  Fond  du 
Lac  and  Oshkosh,  terminating  in  both  cities  over 
city  lines.  On  October  ist,  a  j'ear  ago,  the  present 
company  was  incorporated,  purchasing  and  consoli- 
dating the  property  of  the  Fond  du  Lac  and  Oshkosh 
Electric    Railway    Company    and   the    Fond    du    Lac 


FIG.  2.       GLIMPSE   OF  5OO-KILOWATT  GENERATOR  FOR  FOND 
DU   LAC-OSHKOSH    RAILWAY. 

Street  Railway  and  Light  Company,  thus  coming  into 
control  of  an  extensive  system  of  public  utilities. 

The  interurban  line  of  the  company  will  be  espe- 
cially dealt  with  in  this  article.  Lying  along  the 
shores  of  beautiful  Lake  W^innebago  and  almost 
within  sight  of  the  lake  for  the  entire  distance  of 
18  miles  between  Fond  du  Lac  and  Oshkosh,  this 
road  serves  an  estiiuated  population  of  97,000.  Fond 
du  Lac  has  a  population  of  20,000  and  Oshkosh  of 
35,000,  and  the  tributary  population  is  estimated  at 
42,000.  The  line  passes  through  the  center  of  the 
business  district  of  Fond  du  Lac,  North  Fond  du 
Lac,  Vandyne  and  Oshkosh,  as  shown  by  the  map 
(Fig.  i).  At  Oshkosh  it  connects  with  the  inter- 
urban line  to  Omro  and  with  the  line  to  Neenah  and 
Menasha.  The  Appleton  and  Kaukauna  interurban 
line  connects  at  -Appleton  with  the  Neenah  line, 
and  the  Green  Bay-Kaukamia  line,  just  completed, 
connects  at  Kaukauna   with   the  .Appleton  line,  thus 


giving   through   electric-railway    service    from    Fond 
du  Lac  to  Green  Bay,  nearly  70  miles. 

Once  outside  the  city  limits,  there  are  no  sharp 
curves,  the  track  being  almost  straight.  Fig.  5, 
>howing  a  stretch  of  track  through  the  town  of 
Friendship,  is  a  good  illustration  of  the  entire  line. 
The  road  is  also  remarkably  level,  the  only  grade 
cf  more  than  one  per  cent,  being  at  the  subway  under 
the  right-of-way  of  the  Wisconsin  Central  and  Chi- 
cago and  Northwestern  railroads  (Fig.  4).  For 
much  of  the  distance  between  Fond  du  Lac  and  Osh- 
kosh,  the   electric  road,  parallels,   within    a    stone's 
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FIG.    I.       ROUTE   OF   FOND   DU   LAC-OSHKOSH    INTERURBAN 
RAILWAY. 

throw,  the  two  steam  roads  just  mentioned,  yet  with 
this  competition  the  management  of  the  electric 
figures  that  it  does  95  per  cent,  of  the  local  passenger 
business.  The  fare  is  only  25  cents  for  the  18  miles, 
and  cars  are  run  between  the  two  cities  on  an  hourly 
schedule  at  ordinary  times  and  half-hourly  on  spe- 
cial occasions. 

The  line  is  single  track  with  turnouts.  The  road- 
lied  is  of  red  claj',  with  12-foot  base  and  slopes  1% 
to  one.  It  is  gravel  ballasted,  tamped  six  to  12 
inches  below  the  bottom  of  the  ties  with  gravel 
taken  from  the  company's  pit  on  its  own  dump  cars. 
Seventy-pound  T  rails  of  62-foot  lengths  are  used 
on  the  interurban.  The  bonding  is  done  with  Ameri- 
can 38-inch  pin  bonds,  with  %-inch  heads.  Part  of 
the  track  is  double  bonded.  The  ties  are  eight  feet 
six  inches  long,  of  cedar,  and  are  laid  24  inches 
apart. 

To  avoid  crossing  the  tracks  of  the  Wisconsin 
Central  and  Chicago  and  Northwestern  steam  roads 
rit  grade  outside  the  city  limits  a  subway  w-as  built, 
which  passes  under  one  track  of  the  former  road 
and  three  of  the  latter  (Fig.  4).  The  subway  is 
1,350  feet  long,  with  four-pcr  cent,  grades  on  ap- 
proaches and  level  track  through  the  center.  The 
cut  is  in  red  clay,  and  here  the  roadbed  has  a  30- 
foot  base  wMth  side  slopes  one  to  one.  There  is  a 
clearance  of  14  feet  six  inches  between  the  top  of  the 
rails  and  the  bottom  of  the  steel  work  of  the  bridges 
carrying  the  steam-railroad  tracks.  The  cut  is 
drained  with  a  24-inch  tile  sewer  1,595  feet  long, 
which  has  a  fall  of  one  foot  in  1,000  feet  and 
empties  into. a  creek.     The  subway  is  double-tracked. 

The  overhead  electric  work  is  of  the  best  double- 
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pole  construction,  with  double  hangers  and  two 
No.  000  figure-eight  trolley  wires,  \\  ell  insulated.  All 
poles  are  30  feet  long  and  are  guyed  with  five  and 
six-inoJi  Stombaugh  guy  anchors,  with  three-eighths- 
inch  turnbuckles.  The  spans  and  guy  wires  are  of 
five-sixteenths-inch  galvanized  strand. 

The  feeder  system  consists  of  three  500,000-circu- 
lar-mil  cables  and  one  No.  0000  cable  to  the  end 
of  the  city  line.  The  first  of  the  three  500.000-cir- 
cular-mil  cables  feeds  to  a  point  five  luiles  from  the 
power  plant,  the  second  10  mile?  and  the  third  15 
miles  from  the  plant.  There  are  no  sub-stations,  a 
booster  being  inserted  in  the  distributing  s^'stem 
which  serves  this  purpose. 

A  very  convenient  arrangement  which  affords 
communication  w-ith  the  dispatcher  or  office  from 
frequent  points  along  the  interurban  line  is  a  tele- 
phone system  which  connects  with  the  company's 
private  city  system.  The  wires  are  run  on  the  side 
poles  and  the  telephones,  which  are  of  the  iron-box 
type,  made  by  Couch  &  Seeley,  are  placed  in  tele- 
phone Ixioths  built  at  the  meeting  points  along  the 
line. 

Four   large    cars    are   operated   on    the   interurban 


30-horsepower  slow-speed  motors  and  K-io  control- 
lers. There  are  also  two  lo-bench  open  cars,  two 
TO-bench  trailers,  two  eight-bench  trailers,  one 
double-truck  flat  car  for  hauling  material,  one  com- 
bination sand  and  salt  car  and  one  McGuire  snow- 
sweeper.  The  last  is  equipped  with  three  30-horse- 
power slow -speed  motors. 

The  management  believes  that  there  is  profit  in 
the  park  business,  and  to  encourage  this  branch  of 
its  burliness  will  begin  work  extending  its  line  one 
mile  south  of  the  present  terminus  in  Fond  du  Lac 
to  Eldridge  Park,  shown  in  Fig.  6,  a  beautiful  natu- 
ral park  containing  ^5  acres  of  ground,  with  Fond 
du  Lac  River  in  the  center.  The  company  also  owns 
15  acres  adjoining  the  park,  which  will  be  used  for 
athletic  grounds,  golf  links,  etc. 

At  present  the  city  lines,  which  consist  of  4.5 
miles  of  track,  extend  to  Lake  Park,  shown  in  Fig.  3, 
which  lies  at  the  foot  of  L^ke  Winnebago.  Tr  is 
park  is  owned  and  has  been  improved  by  the  city 
of  Fond  du  Lac.  It  has  all  the  attractions  of  a 
modern  summer  park  and  is  a  delightful,  refreshing 
spot,  well  patronized  by  the  citizens.  Among  the 
attractions  is  the  electric  illumination  at  night  fur- 


streets  are  lighted  with  126  series  inclosed  6.S-am- 
pere  Adams-Bagnall  arc  lamps  under  a  lo-year  con- 
tract. The  lamps  are  burned  on  the  moonlight  all- 
night  schedule  at  $84  a  year  per  lamp.  The  commer- 
cial circuits  also  carry  92  service  arcs.  Besides  there 
are  56  multiple  alternating-current  arc  lamps,  an 
equivalent  of  15,000  i6-candlepower  incandescent 
lamps  and  54  Nernst  lamps.  The  transformers  are 
all  placed  on  poles.  Where  secondary  feeders  are 
possible  the  three-wire  system  is  used,  thus  doing 
away  with  small  transformers  as  far  as  possible. 
The  company  now  furnishes  power  to  many  of  the 
factories  throughout  the  city  and  has  connected 
about  75  power  motors  with  a  capacity  of  approxi- 
mately 300  horsepower.  The  power  circuit  is  500 
volts.  All  incandescent  lighting  and  power  work 
is  done  by  meter,  there  being  at  present  installed 
about  1,000  electric  meters. 

The  power  house,  shown  in  Fig.  9  during  the  con- 
struction of'  the  steel  smoke  stack,  is  situated  on 
West  Rees  Street  just  west  of  the  office  building 
and  car  barns.  It  is  a  brick  building,  having  an 
engine  and  generator  room  and  a  boiler  room.  The 
former  is  29  by  T09  feet  with  a  wang  46  by  62  feet. 


Fig.  : 

Fig.  : 


View  of  Lake  Park,  Fond  du  Lac. 
Stretch  of  Track  in  Town  of  Friendship. 


Fit!,  4.     Subway  Under  Steam  Roads. 

Fi;:.  6.     View  in  Eldridge  Park,  Fond  du  Lac. 
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line.  They  were  built  by  the  St.  Louis  Car  Com- 
pany and  are  46  feet  five  inches  long  and  eight  feet 
eight  inches  wide.  They  are  full-vestibuled  and 
finished  in  mahogany.  One  of  the  cars  is  showm  in 
Fig.  7  standing  at  a  street  corner  in  the  business 
portion  of  Fond  du  Lac.  The  passenger  compart- 
ment contains'  15  high--back  plush  seats  of  the  "walk- 
over" type.  The  trimmings  and  parcel  rack  are  of 
brass  throughout  and  there  is  a  push  button  at  each 
seat.  In  the  smoking  section  the  seats  are  of  rat- 
tan, arranged  longitudinally.  This  section  also_  con- 
tains a  toilet  room,  heating  apparatus  and  other 
modern  conveniences.  The  cars  are  heated  by  the 
Peter  Smith  hot-water  system.  Equipped  with  ex- 
tra hea^T  trucks,  each  car  has  four  Westinghouse 
50-hor5epow^er  motors  w'ith  K-14  controllers,  West- 
inghouse circuit-breakers,  Christensen  air  brakes,  air 
whistles,  fenders,  headlights,  registers,  etc.  The  total 
weight  of  the  car  is  51,000  pounds.  The  bottom 
frame  is  of  the  Robertson  patent-beam  construction. 
The  principal  feature  in  the  construction  of  the  car 
is  the  height  above  the  rail,  which  w-as  made  as 
small  as  possible.  The  platform  is  10  inches  below 
the  floor  of  the  car,  and  there  is  only  one  step  be- 
tween the  platform  and  the  ground. 

The  other  rolling  stock  of  the  company  includes 
two  double-truck  enclosed  cars  mounted  on  maxi- 
mum-traction trucks,  equipped  with  two  50-horse- 
power  Westinghouse  motors  and  K-ii  controllers, 
and  seven  single-truck  enclosed  cars,  fitted  with  two 


nished  from  the  current  of  the  Eastern  Wisconsin 
Railway  and  Light  Company.  Along  the  shore  in 
Fig.  3  can  be  seen  three  of  the  electric  arches  span- 
ning the  lake  shore  drive  and  which  are  illuminated 
by  the  company.  A  powerful  searchlight  has  also 
been  set  up  by  the  employes  of  the  street-raihvay 
company  which  furnishes  much  amusement  at  night 
W'hen  its  rays  are  sent  out  over  the  water,  reveal- 
ing the  otherwise  invisible  pleasure  boats  which  dot 
the  lake  on  a  summer  evening. 

Lake  Winnehago  is  the  largest  and  one  of  the  most 
picturesque  of  inland  lakes  of  Wisconsin.  It  is  35 
miles  long  and  about  half  as  w  ide.  During  the 
summer  there  are  numerous  regattas  and  yacht  races 
at  Oshkosh,  which  tend  to  increase  business  on  the 
interurban  line. 

Before  long  the  company  intends  to  construct  a 
line  over  its  own  right-of-way  into  the  city  of  Osh- 
kosh,  terminating  an  air  line  at  the  corner  of  Main 
and  High  Streets  in  the  business  portion.  The  com- 
pany now  enters  over  the  tracks  of  the  Winnebago 
Traction  Company  and  holds  a  35-year  franchise  for 
interurban  privileges. 

The  Eastern  Wisconsin  Railway  and  Light  Com- 
pany does  all  the  lighting,  both  electric  and  gas,  in 
the  city  of  Fond  du  Lac  and  North  Fond  du  Lac. 
It  also  furnishes  current  for  power  and  gas  for 
fuel.  The  incandescent  lighting  is  furnished  by 
single-phase  alternating  current,  133  cycles,  2.080 
volts    primary    and    104-10S    volts    secondary.      The 


The  boiler  room  is  46  by  74  feet,  having  a  cinder 
concrete  roof  and  skylights  between  the  boilers. 
Two  smokestacks,  one  of  brick,  the  other  of  steel, 
have  a  height  of  120  and  140  feet,  respectively.  The 
former  has  an  inside  diameter  of  seven  feet  and 
the  latter  eight  feet. 

In  the  engine  and  generator  room  the  machinery 
is  compactly  arranged,  requiring  the  minimum  num- 
ber of  steps  for  the  attendants.  A  20  and  40  by  48- 
inch  Allis-Chalmers  cross-compound  Corliss  engine 
is  direct-connected  to  a  500-kilowatt  550-volt  West- 
inghouse railway  generator.  This  is  the  main  unit 
and  is  partially  shown  in  Fig.  2.  This  engine  has  a 
speed  of  92  revolutions  per  minute.  The  steam  and 
exhaust  valve  in  the  low-pressure  cylinder  is  con- 
trolled by  a  separate  set  of  eccentrics,  and  there  is  a 
safety  governor  and  safetj'  valve  which  will  check 
the  speed  when  it  is  five  turns  above  normal.  The 
flywheel  weighs  approximately  75,000  pounds  and  is 
belted  to  the  main  shaft. 

One  16  and  30  by  36-inch  .\llis  cross-compound 
condensing  Corliss  engine  turning  at  100  revolutions 
per  minute  is  belted  to  the  main  line  shaft,  and  a 
similar  engine  is  direct  belted  to  one  250-kilo\\att 
550-volt  Westinghouse  railway  generator  and  one 
2CO-kilowatt  2,200-volt  Westinghouse  alternator. 
These  machines  are  belted  in  tandem.  In  addition 
to  the  generators  already  mentioned  there  are  belted 
to  the  line  shaft  one  lOO-kilowatt  500-volt  power 
generator,  one  150-kilowatt  three-bearing  multipolar 
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Western  Electric  railway  booster,  one  120-kilowatt 
2,200-volt  Westinghouse  alternator,  one  20o-kilo\vatt 
i,200-volt  Fort  Wa>Tie  alternator  and  two  125-liglit 
Western  Electric  bipolar  arc  machines.  One  75- 
kilowatt  550-volt  \\estern  Electric  motor  drives  a 
125-light  bipolar  arc  machine. 

There  are  four  boilers  -used  in  the  plant,  three 
Aultman-Taylor  double-deck  type  water-tube  boil- 
ers with  4,400  square  feet  of  heating  surface  each, 
and  one  Aultman-Taylor  water-tube  boiler  with  3,100 
square  feet  of  heating  surface.  In  connection  with 
these  is  one  Blake  twin  vertical  condenser  and  one 
Dean  vertical  condenser. 

The  pumping  system  in  the  boiler  room  consists  of 
a    Slillwell-Bierce    duplex    marine-type    boiler-feed 


pit  are  cut  in  sections,  allowing  any  portion  to  be 
taken  out  and  the  car  wheels  dropped  through  to 
the  pit  below,  from  which  they  are  brought  through 
a  trap  door  into  the  shop. 

The  office  building  is  two  stories  high,  with  tile 
roof.  Here  the  business  of  the  company  is  trans- 
acted. It  may  be  said  that  the  company  has  a  most 
complete  system  of  accounting.  Secretary  F.  B.  Hunt- 
ington has  worked  out  many  report  sheets  and  blank 
forms,    some   of    which    are    original    and   novel,    so 


Automatic  Thunderstorm  Recorders. 

In  the  Monthly  Weather  Review,  issued  by  the 
United  States  government.  Rev.  J.  Algue.  S.  J., 
director  of  the  Philippine  Weather  Bureau,  describes 
the  first  electric  storm  recorded  automatically' in  St. 
Louis,  Mo.  Omitting  the  facsimile  records  and  a 
few  words  relating  to  them.  Father  Algue's  account 
is  as  follows : 

"The  thunderstorms  of  Friday,  June  3,  1904,  were 
unusually  severe  and  fully  realized  the  predictions 
of   the   local    forecaster   of   St.   Louis,    Edward    H. 


Fie. 


Interurban  Car. 


pump,  10  by  seven,  one  duplex  horizontal  Stillwell- 
Bierce  service  pump,  six  by  eight  by  lo.  one  Dean 
boiler-feed  pump,  lo  by  seven,  and  one  a.ooo-horse- 
power  Stillwell-Bierce  feed-water  heater  and  puri- 
fier. The  drip  of  the  entire  system  returns  to  the 
bnilers  by  the  Holly  return  system. 

The  water  for  the  plant  is  obtained  from  the  Fond 
du  Lac  River  about  4,000  feet  from  the  plant,  water 
being  supplied  through  a  24-inch  tile  gravity  main  to 
a  well  to  which  are  direct-connected  all  the  pumps, 
condensers,  etc.  The  supply  of  water  is  adequate 
and  of  good  quality.  City  water  is  also  connected 
in  the  power  house  for  reserve. 

A  switch  track  is  located  along-iside  the  power 
house  with  coal  shed  along  the  boiler  room,  where 
coal  can  conveniently  be  handled  from  the  Wisconsin 
Central,  Chicago  and  Northwestern  or  Chicago,  Mil- 
waukee  and   St.    Paul   railways. 

Oil  is  supplied  to  the  engines  by  a  steel  cylinder 
tank  holding  about  three  barrels  of  oil,  placed  on 
brackets  in  the  brick  wall. .  The  oil  is  piped  from  this 
tank  to  all  bearings  and  the  waste  is  carried  from 
the  engine  beds  to  the  purifier  tank  under  the  engine 
floor,  and  after  being  filtered  is  pumped  back  to 
the  original  tank  overhead. 

The  switchboards  are  located  at  the  east  end  of 
the  engine  and  generator  room.  The  incandescent- 
lighting  and  power  board  contains  three  generator 
panels  and  two  double-feeder  panels,  made  of  two- 
inch  white  Italian  marble  and  equipped  with  West- 
inghouse t>'pe-F  dead-beat  long-scale  instruments. 
Wagner  oil  switches  and  Westinghouse  wattmeters 
are  provided  for  each  machine.  The  arc  switchboard 
was  manufactured  by  the  Western  Electric  Company 
and  is  its  standard  plugboard  of  white  Italian 
marble.  It  contains  four  machine  terminals  and 
eight  circuit  terminals,  being  made  for  10,000  volts, 
which  is  the  approximate  pressure  on  the  arc 
machines. 

The  railway  and  power  switchboard  contains  10 
standard  Westinghouse  panels  of  white  Italian  mar- 
ble, two  inches  thick.  Except  on  the  main  generator 
panels,  where  Weston  illuminated-dial  volt  and  am- 
meters are  used,  Westinghouse  dead-beat  ammeters 
and  voltmeters  are  installed. 

The  cables  between  generator  and  switchboard  are 
all  lead-encased  and  placed  in  tile  ducts  under  the 
floors.  The  feeder  wires  pass  directly  from  the  top 
of  the  switchboard  through  brick  walls  to  the  over- 
head lines.  All  railway  and  power  circuits  are  sup- 
plied with  Thomson  recording  wattmeters,  and  all 
circuits  leaving  the  station  have  lightning  arresters. 

I*'ig.  8  shows  the  car  barn  and  office  building,  with 
the  steel  smokestack  of  the  power  house  in  the  rear. 
The  building  is  of  brick  and  fronts  no  feet  on  Main 
Street  and  170  feet  on  Rees  Street.  The  car  barn, 
which  is  one-story  and  has  a  composition  asbestos 
roof  of  milled  construction,  contains  four  tracks 
with  concrete  pits  under  each  track  and  room  for 
two  cars  on  each  track  over  the  pit.  The  repair  shop 
is  located  in  the  rear  with  a  pit  track  through  its 
entire   length.     The   rails   and   foundations   of   this 


FOND    DU    LAC-OSHKOSH    INTERURBAN    RAILWAY. 

that  the  monthly  exhibit  is  complete  to  the  minutest 
detail.  In  the  rear  of  the  office  are  store  and  sales- 
rooms where  supplies  for  the  varied  branches  of  the 
company's  system  are  kept.  Lounging  rooms  for  the 
convenience  and  comfort  of  the  employes  are  pro- 
vided on  the  second  floor,  where  the  dispatcher  also 
has  his  office. 

As  before  stated,  the  companj',  besides  its  exten- 
sive electrical  business,  furnishes  gas  for  lighting 
and  fuel  throughout  the  entire  city.  It  has  installed 
about  1,500  gas  meters,  800  gas  ranges,  7,000  gas 
lights  and  400  miscellaneous  gas  appliances. 

The  interurban  railway  of  the  Eastern  Wisconsin 
Railway  and  Light  Company  is  verj'  popular  in  the 
community  which  it  serves,  partly  on  account  of 
the  good  service  and  partly  due  to  the  courteous  and 
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FIG.  9.       POWER  HOUSE  OF    FOND  DU  LAC-OSHKOSH    RAIL- 
WAY DURING  CJNSTRUCTION  OF  STEEL  STACK. 

gentlemanly  conduct  of  the  employes.  M'r.  T.  F. 
Grover,  vice-president  and  general  manager  of  the 
company,  under  whose  wise  guidance  the  company 
has  prospered,  is  also  the  president  of  the  North- 
western Electrical  Association.  He  knows  the  busi- 
ness thoroughly.  It  is  entirely  probable  that  the 
future  will  see  the  Eastern  Wisconsin  company  ex- 
tend its  interurban  line  south  to  meet  a  similar  road 
which  will  be  built  north  from  Milwaukee.  If  this 
is  done,  and  w^hen  the  missing  link  of  the  Chicago 
and  Milwaukee  Electric  Railway  Company  is  sup- 
plied, it  will  be  possible  to  journey  from-  Chicago 
to  Fond  dv  Lac  by  electric  railway. 


Fig.  8.     Office  and  Car  Barns. 

Bowie.  In  the  Philippine  Weather  Bureau  station 
at  the  World's  Fair  there  are  two  lightning  record- 
eis — one  devised  by  Rev.  Father  Frederic  Odonlrach, 
S.  J.,  director  of  tlie  meteorological  observatory  in 
St.  Ignatius  College,  Cleveland,  Ohio,  which  has 
worked  there  very  satisfactorily  since  the  year  1902. 
and  another  invented  by  Rev.  Father  Fenyi,  S.  J., 
director  of  tJie  Kalocsa  Observatory,  Hungary,  which 
is  of  the  tj'pe  of  the  one  erected  in  the  Manila  Ob- 
servatory in  1903.  Father  Odenbach's  ceraunograph. 
as  he  calls  his  instrument,  was  not  yet  set  for  op- 
eration, 

[An  illustrated  description  of  Father  Odenbach's 
device,  as  then  employed,  was  given  in  the  Western 
Electrician  of  November  30,  1901.  In  that  article 
records  of  approaching  thunderstorms  made  in  June, 
July  and  August  of  that  year  were  given.  So  that 
the  date  of  the  successful  employment  of  Father 
Odenbach's  recorder  should  be  1901.  rather  than  1902, 
as  Father  Algue  states. — Ed.  W.  E.] 

"The  Fenyi  lightning  recorder  has  been  ready  for 
work  since  June  2d.  It  has  registered  with  great 
accuracy  the  electric  storms  of  Friday,  June  3d,  and 
Saturday,  June  4th.  As  the  instrument  is  an  en- 
tirely new  one  and  works  on  the  same  principle  as 
those  for  wireless  telegraphy,  it  will  be  interesting 
to  study  the  simultaneous  records  of  this  instrument 
and  of  some  of  the  other  meteorological  instruments. 
The  collector  of  the  instrument  consists  of  a  copper 
wire  which  stretches  horizontally  between  the  poles 
at  the  summit  of  the  tw'O  steel  towers  erected  near  the 
station  and  about  no  feet  apart:  The  height  of  the 
horizontal  ""wire  "is  "T05  feet.  One  extremity  of  the 
wire  ends  in  the  pole,  and  the  other  is  brought  from 
the  other  pole  to  the  receiver  of  the  recording  in- 
strument, the  essential  part  of  which  is  the  coherer, 
which  consists  of  two  small  chains  of  steel  wire 
two  inches  long,  through  W'hich  the  Hertzian  current 
has  to  pass.  The  registering  pen  is  attached  to  the 
armature  of  the  magnet,  which  decoherizes  the  steel 
chains  by  knocking  them.  The  pen  at  every  move- 
ment of  the  armature  makes  a  little  mark  perpen- 
dicular to  the  spiral  on  the  cylinder,  which  moves 
tiy  clockwork  at  the  rate  of  9^  inches  per  hour. 

"A  few  w'ords  on  the  prevailing  conditions  in  the 
weather  before  the  storm  occurred  will  be  necessary, 
i  wo  well-defined  storm  centers  covered  the  region 
uc.-^t  of  St.  Louis,  one  to  the  west-northwest  over 
Western  Nebraska,  and  the  other  to  the  southwest 
liver  Northwest  Texas  and  New  Mexico.  According 
In  the  weather  map,  thunderstorms  were  reported  to 
ihc  south-southwest,  west  and  northwest  of  St.  Louis, 
ai  an  average  distance  of  400  miles,  at  7  a.  m.  (cen- 
tral time)  Friday,  June  3d.  About  that  time  the 
sky  was  clear  and  fine  in  St.  Louis,  but  clouds  began 

10  appear  about  8  a.  m.,  and  cloudiness  gradually 
increased  until  9  a.  m.  According  to  the  record  of 
the  wind's  velocity,  it  increased  from  9  to  10  a.  m., 
the  maximum  being  registered  between  10  and  11 
a.  m.  from  the  southwest.  At  10:41  a.  m.  the  first 
spark  affected  the  coherer  and  the  instrument  began 
to  work.  No  thunder  could  be  heard.  Rain  began 
to  fall  at  10:30  a.  m.  and  continued  until  noon  at 
the  rate  of  about  two  millimeters  an  hour,  while 
electric  sparks  were  registered ;  about  80  sparks  oc- 
curred from  10:41   to  II  a.  m.  and  about  140  from 

11  a.  m.  to  noon;  at  this  time  the  intensity  of  the 
storm  increased,  as  far  as  electric  display  and  rain 
are  concerned,  but  the  wind  abated  decidedly  up 
to  two  o'clock.  Ten  minutes  after  noon  the  electric 
display   was  terrific,   sparks   being  registered  almost 
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every  second.  Shortly  before  one  o'clock  the  storm 
diminished  and  the  wind  veered  to  the  southwest. 
Another  electric  storm,  more  intense  than  the  former, 
developed  a  few  minutes  before  two  o'clock.  Pre- 
cipitation, w-hich  had  ceased  at  about  one  o'clock, 
began  again  with  renewed  intensity  at  20  minutes 
past  one;  the  w'ind  continued  from  the  southwest 
up  to  3  p.  m.,  when  it  veered  to  the  south  again, 
followed  by  a  very  decided  fall  in  atmospheric  pres- 
sure.    The  last  spark  was  registered  at  4  :^i  p.  m." 


Starting    Device   for   Induction   Motors. 

In  order  to  secure  close  regulation  and  high  effi- 
ciency, the  armature  windings  of  induction  motors 
are  ordinarily  designed  so  as  to  have  a  low  resist- 
ance :  but  when  thus  designed  the  starting  torque 
is  comparatively  small  and  the  current  taken  from 
the  line  at  starting  is  large  and  considerably  out  of, 
phase   with   the   impressed   electromotive    force. 

Various  expedients  have  been  resorted  to  for  the 
purpose  of  securing  a  large  starting  torque  combined 
with  high  efficiency  under  normal  loads.  For  ex- 
ample, one  arrangement  is  to  provide  a  separate 
resistance  wdiich  is  arranged  to  be  connected  into 
the  motor  circuit  at  starting  and  gradually  cut  out 
as  the  motor  comes  up  to  speed.  This  arrangement, 
however,  involves  objectionable  losses,  and  the  space 
occupied  by  the  resistance  boxes  is  considerable. 
Moreover,  since  the  additional  resistance  is  in  most 
cases  entirely  non-inductive,  a  very  large  resistance 
is  required  for  cutting  the  current  down  to,  say,  its 
full-load  running  value,  as  is  necessary  in  many  cases. 
It  has  also  been  proposed  to  provide  the  rotor  with 
a  second  winding  of  high  resistance,  which  is  used 
only  during  the  period  of  starting,  or  to  mount  the 
resistance  inside  of  the  rotor  spider,  the  resistance 
in  the  lattei-  case  being  gradually  cut  out  of  the 
rotor  circuit  as  the  motor  comes  up  to  speed.  The 
usefulness  of  the  resistance,  however,  in  either  of 
these  arrangements  is  limited  to  the  period  of  start- 
ing, which,  of  course,  in  most  motors  forms  a  very 
small  percentage  of  the  total  working  period.  Be- 
sides, it  takes  up  space  which  could  be  more  effi- 
ciently filled  by  material  which  might  be  active  all 
the  time  and  help  to  increase  the  efficiency  of  the 
service. 

An  invention, '  recently  patented  by  Mr.  Hans  S. 
Meyer  of  Rugby,  England,  has  for  its  object  to 
attain  a  more  efficient  use  of  the  resistance  during 
both  the  starting  and  running  periods  and  to  reduce 
it  in  size  to  the  smallest  possible  amount.  To  this 
end  is  provided,  in  addition .  to  the  ordinary  low- 
resistance  phase  winding  and  in  circuit  therewith,  a 
winding  of  comparatively  high  resistance,  which  is 
constructed  of  iron  or  other  magnetic  material,  so 
that  it  will  serve  to  conduct  part  of  the  useful  mag- 
netic flux  of  the  secondary  member  during  the  run- 
ning of  the  motor,  acting  in  this  respect  in  the  same 
manner  as  the  iron  in  which  it  is  embedded.  The 
two  windings  constitute  a  single  winding  having 
a  low-resistance  and  a  high-resistance  portion.  The 
high-resistance  w-inding  is  arranged  to  be  cut  out 
of   circuit   during   starting   in   the   same   manner   as 


FIG.   I.       STARTING   DEVICE  FOR  INDUCTION     MOTORS. — 
DIAGRAM   OF   MOTOR    WINDING. 

the   ordinary   resistance     in    the    secondary    circuit 
would  be  cut  out 

According  to  one  modification  of  the  invention 
slots  are  constructed  in  the  secondary  member 
of  sufficient  depth  to  provide  room  below  the  ordi- 
nary phase  W'inding  for  the  au.xiliary  starting-resist- 
ance winding.  This  latter  consists  of  iron  wires 
insulated  in  a  suitable  manner  from  each  other  and 
from  the  .main  winding.  The  resistance  winding  is 
connected  in  series  with  the  main  winding,  and  its 
resistance  is  graduated  in  suitable  steps,  the  ex- 
tremities of  each  step  in  each  phase  being  connected 
to  the  contacts  of  a  suitable  short-circuiting  switch 
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which  may  be  worked  either  by  hand  or  auto- 
matically and  which  is  arranged  to  revolve  with 
the   rotor,   thus  avoiding  the   use  of  slip   rings. 

Fig.  I  illustrates  diagrammatically  the  secondary 
winding  of  an  induction  motor  constn.icted  in  ac- 
cordance with  the  invention.  Fig.  2  is  a  diagram- 
matic representation  of  a  switch  by  means  of  which 
the  high-resistance  sections  of  the  winding  of  Fig. 
I  may  be  gradually  cut  out  of  circuit;  and  Fig.  3 
is  a  view  in  cross-section  of  one  of  the  slots  of 
the  secondary  member,  showing  the  dimensions  and 
relative  arrangement  in  the  slot  of  the  several  sec- 
tions of  the  winding. 

Referring  to  the  diagram,  (Fig.  i)  (E')  (E=)  (E') 
represent  'the  several  sections  of  an  ordinary  low- 
resistance  phase  winding  for  the  secondary  member 
of  an  induction  motor.  These  several  sections,  taken 
together,   constitute   a   single    winding. 

The  several  sections  of  the  resistance  winding 
are  indicated  by  the  letters  (F)  (G).  and  (H),  re- 
spectively. In  starting,  the  connections  for  the  wind- 
ing (E)  are  through  the  several  sections  of  the 
winding  (F)  (G)  and  (H),  the  terminals  of  the 
latter  winding  (a')  (a")  (a'),  being  electrically  con- 
nected together.  The  first  movement  of  the  short- 
circuiting  switch  operates  to  electrically  connect  the 
points  (b')  (b")  and  (b°),  and  therefore  to  short- 
circuit  the  portion  (H)  of  the  resistance  winding. 
The  next  movement  of  the  switch  operates  to  elec- 
trically connect  the  points  (c')  (c")  and  (c'),  and 
therefore  to  cut  out  of  circuit  the  resistance  section 


FIG     2.       STARTING   DEVICE  FOR   INDUCTION    MOTORS. — 
SHORT-CIRCUITING   SWITCH. 

(G),  and  the  final  movement  electrically  connects 
the  points  (d')  (d")  and  (d'),  thus  short-circuiting 
the  winding  (E)  on  itself  without  resistance  in 
circuit.  The  arrangement  of  the  winding  in  the  slots 
of  the  secondary  member  is  indicated  in  Fig.  3,  in 
which  the  four  square  conductors  occupying  the  up- 
per portion  of  the  slot  constitute  a  part  of  winding 

(E)  of  Fig.  I  and  the  Iron  wires  located  in  the 
bottom  of  the  slot  portions  of  the  winding  (F) 
(G)   and   (H)   of  Fig.  i. 

The  short-circuiting  switch,  by  means  of  which 
the  various  sections  of  the  resistance  winding  are 
cut  out  of  circuit,  may  be  of  any  desired  construction, 
and  In  Fig.  2  Is  illustrated  diagrammatically  one  of 
the  constructions  that  may  be  employed.  Referring 
to  this  figure,  it  will  be  noted  that  the  points  (d') 
(d°)  (d°)  are  connected  to  contacts  (D),  the  points 
(c')  (c")  (c')  to  contacts  (C),  and  the  points 
(b')     (b=)     (b')     to     contacts    (B).     Other    contacts 

(F)  are  provided,  on  which  the  movable  contacts 
(J)  of  the  short-circuiting  switch  normally  rest. 
The  points  (a')  (a°)  (a")  are  permanently  elec- 
trically connected  by  grounding  them  on  the  frame- 
work of  the  secondary  member,  as  indicated  In  Fig. 
2,  The  contacts  (J)  of  the  short-circuiting  switch 
are  moved  forward  over  the  contacts  (B)  (C)  and 
(D),  In  order  to  cut  the  resistance  winding  out  of 
circuit  in  the  manner  already  described  In  connec- 
tion with  Fig.  I.  The  arrangement  of  the  contacts 
(B)  (C)  and  (D),  as  shown  in  the  diagrams,  is 
such  that  the  corresponding  sections  of  the  different 
phases  of  the  resistance  winding  are  cut  out  simul- 
taneously ;  but  evidently  by  slightly  displacing  the 
contacts  marked  by  the  same  letter  with  reference 
to  one  another  the  passage  of  the  switch  contacts 
(J)  might  be  made  to  cut  out  the  corresponding 
sections  of  the  resistance  winding,  successively,  so 
as  to  give  a  greater  number  of  resistance  steps.  The 
contacts  (J)  may  be  moved  by  hand,  or  they  may 
be  arranged  to  be  moved  by  an  automatic  device 
responsive  to  changes  in  the  speed. 
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The  slots  of  the  secondary  member  should  be  ar- 
ranged in  such  a  manner  that  the  Iron  wire  will 
fill  the  bottom  part  of  the  slot  in  the  best  possible 
rnanner  to  afford  an  easy  path  for  the  magnetic 
lines  of  force.  The  number  of  resistance  steps  and 
the  size  of  the  conductors  composing  the  diflterent 
sections  of-  the  resistance  winding  will,  of  course, 
be  arranged  according  to  the  capacity  and  the  indi- 
vidual design  of  any  particular  motor.  In  order 
that  the  resistance  winding  may  be  most  effectively 
arranged,  the  cross-section  of  the  conductors  con- 
stituting it  should  increase  gradually  from  the  first 
step  when  the  entire  resistance  winding  is  in  circuit 
with  the  low-resistance  phase  winding,  so  as  to  give 
a  resistance  diminishing  according  to  a  geometrical 


FIG.  3.       SLOT   CONSTRUCTION    IN    SECONDARY   WINDING   OF 
INDUCTION    MOTORS. 

progression,   or  In  any  other  way  that  may  be  de- 
sirable. 

The  inductor  motor  being  essentially  a  trans- 
former, it  will  be  understood  that  with  the  above 
arrangement  of  the  resistance  winding  it  is  possible 
to  keep  approximately  the  same  maximum  current 
density  on  each  step,  for  since  all  of  the  resistance 
wires  are  In  series  the  current  in  the  secondary  wind- 
ing at  each  step  will  be  Increasing  relatively  to  the 
current  in  the  primarj'  Inducing  winding  In  propor- 
tion to  the  diminution  taking  place  In  the  turns  of 
the  secondary  circuit  inductively  acted  upon  by  the 
primary  flux,  thereby  requiring  a  larger  cross-sec- 
tion of  conductor  at  each  step  for  the  same  current 
density.  On  the  other  hand,  it  is  possible  by  this 
arrangement  to  greatly  reduce  the  amount  of  re- 
sistance material  required,  since  at  the  steps  where 
large  resistance  Is  desired  the  current  will  be  re- 
duced in  proportion  to  the  number  of  turns  added 
as  resistance,  and  therefore  a  smaller  cross-section 
of  wire  can  be  utilized,  which  means  that  its  resist- 
ance Increases  as  the  square  of  the  reduction  in 
cross-section. 

By  increasing  the  depth  of  the  slot  in  comparison 
to  Its  width  the  current  taken  during  the  period 
of  starting  may  also  be  reduced,  owing  to  the  in- 
creased self-induction  which  these  slots  Introduce. 
This  will  reduce  still  further  the. resistance  required 
for  limiting  the  current  at  the  starting,  while  the 
starting  torque  will  not  be  materially  diminished, 
as  is  the  case  in  devices  depending  on  the  increased 
self-induction  only. 

While  the  motor  is  running,  only  the  upper  por- 
tion of  the  slot  occupied  by  the  main  winding  is 
effective,  the  remainder  of  the  slot  being  occupied 
by  wire  which  is  cut  out  of  circuit  and  only  mag- 
netically active,  giving  the  equivalent  of  a  shallow 
slot  and  low  self-induction,  which  means  an  Increased 
power  factor  during  the  normal  operation  of  the 
motor. 

The  iron  wire  being  part  of  the  secondary  circuit 
during  starting  will  also  have  an  actual  resistance 
which,  In  proportion  to  the  Induced  frequencj',  is 
much  higher  than  the  ordinary  ohmic  resistance  of 
the  circuit.  This  is  due  to  what  is  commonly  called 
the  "skin  effect,"  which  is  at  a  maximum  at  start- 
ing, when  the  frequency  of  the  current  In  the  sec- 
ondary winding  is  the  same  as  the  frequency  of  the 
current  In  the  primary  and  decreases  as  the  motor 
runs  up  to  speed,  reaching  a  minimum  when  the 
speed  of  the  secondary  member  approaches  syn- 
chronism. Thus,  in  addition  to  the  change  in  re- 
sistance provided  by  the  short-circuiting  switch  and 
the  resistance  steps  a  reduction  In  resistance  in 
proportion  to  the  frequency  is  obtained.  A  furtlier 
advantage  is  also  obtained  by  using  the  useful  mag- 
netic material  for  obtaining  Impedance  at  starting 
instead  of  having  a  special  iron  core  for  obtaining 
such  Impedance. 


As  a  result  of  violating  a  stringent  Sunday-clos- 
ing ordinance  recently  passed  In  Lexington,  Ky., 
the  operators  of  the  power  plant  of  the  electric- 
light  company  were  arrested  last  Sunday  and  the 
city  might  have  been  in  total  darkness,  but  the 
officials  ordered  the  men  to  remain  at  their  posts 
under  all  conditions.  Some  modifications  of  the 
ordinance  are  advocated  by  even,  the  most  strait- 
laced  of  Sunday  observers. 
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DATES  AHEAD. 

Michigan  Electric  A^sociatioit  fiirst  annual  niectinp^,  di-is- 
ut.hi  House.  Detroit,  Octoljer  nth  and    12th. 

National  Arm.  Bracket  and  Pin  Association  t annual  con- 
vention). St.  I-ouis.  Oclolier  nth.   i:th  and  13th. 

Atncrican  Street  Railway  Association  (annual  mectin-^. 
World's  Tair  gronnds,  St.  Louis.  October  teth  and  T3th. 

Kansas  Gas.  Water  and  Electric  Light  .'\ssociation  (annual 
meeting),  Leavenworth.  Kan..  October  tSth  and   19th. 

Interstate  Independent  Telephone  Association  of  America 
tannual  convention),  Chicago.  December  13th.  i4tb  and  istb. 


Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  I 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


Frequent  reports  from  Sweden  indicate  that  the 
government  of  that  country  is  thinking  seriously  of 
introducing  electric  traction  throughout  the  entire 
system  of  state  railways,  employing  for  this  purpose 
po\v(.,-  from  the  numerous  waterfalls  that  exist  in 
that  cotmlry.  The  high  price  of  coal  has  inuch  to 
do  with  this  interesting  possibility.  For  the  purpose 
of  securing  funds  to  defray  the  expense  of  the 
change  the  government  proposes  to  issue  a  large 
loan.  American  electrical  manufacturers  may  get 
a  share  of  the  contracts  when  they  are  let.  The 
Royal  Railway  Board  of  Sweden  has  been  intrusted 
with  the  task  of  making  experiments  with  electric 
irolive  power.  A  grant  of  about  $117,000  has  been 
placed  at  its  disposal  to  further  the  experiments,  and 
the  outcoine  is  awaited  with  much  interest.  If  Swe- 
den should  adopt  electric  power  for  all  existing  rail- 
roads (now  operated  by  steam)  belonging  to  the 
state,  the  impetus  given  to  electrical  advancement 
would  be  a  noteworthy  one. 


Sensibly  arranged  to  cover  five  days  without  over- 
lapping, the  conventions  of  the  Americaii  Street 
Railway  Association  and  the  affiliated  organizations 
of  the  master  mechanics  and  accountants  will  attract 
a  large  number  of  street-railway  men  to  St.  Louis 
next  week.  The  programmes  consist  of  compara- 
tively few  papers,  and  only  forenoon  sessions  will 
be  held,  and  these  directly  on  the  World's  Fair 
groi  nds.  This  is  a  wise  arrangement,  and  will  leave 
the  visitors  free  in  the  afternoons  to  study  the  ex- 
hibits at  the  Exposition,  particularly  in  and  about 
the  Palace  of  Transportation,  where  the  convention 
'fssions  will  be  held.  There  will  be  no  convention 
display  of  exhibits,  as  tlie  exposition  answers  the 
purpose  of  such  a  showing  better  than  a  temporary 
collection  could  do.  There  is  no  doubt  that  the  con- 
\entions  will  be  successful  and  well  attended.  The 
Cleveland  Electric  Railway  Company  is  sending  all 
its  heads  of  departments  at  the  expense  of  the  com- 
pany, we  are  informed,  and  other  coinpanies  might 
fellow  this  example  with  advantage,  for  unquestion- 
ably a  great  deal  of  valuable  information  may  be 
gathered  at  these  conventions  by  the  exchange  of  ex- 
periences. This  year  the  opportunity  is  enriched  by 
holding  the  convention  at  the  E.xposition,  with  its 
collection  of  street-railway  exhibits. 

Eleven  years  ago,  at  the  time  of  the  Chicago 
World's  Fair,  the  convention  was  held  in  Milwaukee, 
10  he  near  the  e.xposition  of  that  year,  but  not  of  it, 
and  there  was  a  collection  of  convention  exhibits. 
The  presenit  arrangement  is  undoubtedly  wiser.  Tt 
is  a  sad  coincidence  that  the  president  of  the  Ameri- 
can Street  Railway  Association  elected  in  1893  dur- 
ing the  Chicago  Exposition — Mr.  H.  C.  Payne — 
should  die  just  on  the  eve  of  the  exposition  conven- 
tion  of   1904. 


Chicago  asks  of  the  voters  of  the  state  of  Illinois, 
at  llic  election  of  November  8th,  approval  of  an 
amendment  to  the  stale  constitution  by  which  it  can 
eel  the  new  charter  which  is  so  badly  needed.  In 
this  n-(\'ement  the  electrical  men  of  the  citj'  are  at 
one  wilii  all  other  good  citizens  in  hearty  approval 
r-f  the  proposed  amendment,  and,  speaking  for  them 
and  for  itself,  the  Western  Electrician  urges  all  its 
r'-aders  in  the  state  of  Illinois  to  give  their  active 
support,  by  their  influence,  their  advocacy  and  their 
'.(•tts,  to  this  worthy  project.  The  question  is  in 
no  sense  a  partisan  one.  So  far  as  we  know,  there 
I-  no  opposition  to  tlie  proposed  new  charter  any- 
uhcre  in  the  state.  But  it  is  necessary,  for  tin- 
adoption  of  the  pending  amendment,  to  get  a  nia- 
jf.rity  of  all  the  ^■otes  cast  at  the  election  :  a  majority 
'  i  the  votes  cast  on  the  proposition  itself  is  not  suffi- 
cient.    This  is  a  great  undertaking.     .\s  has  been  well 


-.iid  by  a  former  Circuit  Court  judge  of  Cook  County: 
"it  is  not  a  mountain  of  antagonism  that  we  have 
to  uverconie :  it  is  the  necessity  of  starting  a  currenl 
in  the  Dead  Sea  of  indifference." 

What  is  sought  is  a  new  charter  broad  enough  and 
adequate  enough  to  suflice  for  local-government  needs. 
The  present  system  is  cumbersome  and  inadequate, 
with  many  taxing  bodies,  eight  or  nine  township 
governments  and  justice  courts  having  uniform  juris- 
diction over  the  whole  of  Cook  County.  It  is  en- 
tirely unsatisfactory  and  a  serious  embarrassment  to 
the  growth  and  progress  of  the  city.  An  amend- 
I  lent  to  the  constitution  will  give  Chicago  the  pow'er 
to  make  many  needed  changes — changes  that  will  not 
only  give  the  city  the  opportunity  to  become  a  larger 
city,  but  better  still,  give  to  the  state  a  city  that  it 
will  be  a  greater  pleasure  to  live  in,  to  do  business 
in.  and  to  entertain  guests  and  strangers  in.  The 
change  will  affect  no  portion  of  the  state  except  Chi- 
cagf).  Electric-light,  electric-i"ailway  and  telephone 
people  throtighout  the  state  are  numerous  and  influ- 
ential. They  are  asked  to  give  their  help  that  this 
enabling  act,  in  every  way  praiseworthy  and  desir- 
able, may  be  passed. 


To  WHAT  extent  the  mariner's  compass  is  affected 
by  magnetic  rocks  along  the  shore  has  long  been  a 
moot  question.  Practical  navigators  declare  their  be- 
lief that  in  certain  localities  the  compass  is  disturbed, 
and  its  reliability  affected,  by  magnetic  attraction  on 
shore.  This  is  alleged  not  only  of  various  islands 
and  promontories  to  be  considered  in  ocean  naviga- 
tion but  also  of  at  least  one  dangerous  point  in  the 
coastline  of  the  Great  Lakes  in  the  United  States. 
On  the  other  hand,  students  of  terrestrial  magnetism 
are  not  entirely  convinced  that  the  compass  devia- 
tions complained  of  are  due  to  the  cause  assigned. 
Again,  the  information  in  relation  to  the  duration 
and  extent  of  these  deviations  is  not  as  full  and 
precise  as  might  be  wished  for  scientific  study. 

Renewed  discussion  of  the  qu.estion  has  been  caused 
by  the  disaster  to  the  Danish  steamer  Norge,  which 
struck  the  island  of  Rockall,  to  the  west  of  the 
Hebrides,  on  the  morning  of  June  28th  last,  and  was 
broken  up  with  the  loss  of  600  lives.  According  to 
her  course,  the  Norge  should  have  been  25  miles  to 
the  south  of  Rockall,  and  the  advocates  of  the  niag- 
i:etic-disturbancc  theory  assume  that  it  is  impossible 
to  account  for  the  difference  between  the  ship's  real 
position  and  that  of  the  reckoning  without  assuming 
a  sudden  and  large  change  in  the  deviation  of  the 
compass.  To  substantiate  this  view,  the  depositions 
of  two  sea  captains  are  given.  Captain  Hveysel  of 
the  steamer  Carl  says  that  on  a  voyage  from  the 
United  States  to  Denmark  he  found,  by  careful  solar 
and  stellar  observation,  that  when  in  the  neighbor- 
hood of  Rockall  both  the  compasses  of  the  ship  had 
acquired  a  hitherto  unknown  easterly  deviation  of 
10  to  II  degrees.  A  faint  northern  light  was  visible, 
and  the  captain  attributed  to  this  cause  the  magnetic 
disturbance.  Toward  midnight  the  compasses  were 
observed  to  return  to  their  normal  deviation.  The 
second  evidence  is  that  of  Captain  F.  W.  Horner  of 
the  British  ship  Elixir,  who  came  into  the  vicinity 
of  Rockall  Island  on  a  \'oyage  from  Florida  to  Lin- 
hamn,  in  Sweden.  He  found  that  between  noon  of 
one  day  and  noon  of  the  next,  the  compasses  had 
deviated  nine  degrees.  "I  was  steering."  he  says, 
"to  pass  20  miles  north  of  Rockall,  and  found  by 
observation  on  June  25th  that  I  had  passed  45  miles 
north  of  it."  If  he  had  been  on  the  south  side  of 
the  island  his  ship  would  have  suffered  the  same 
fate  as  the  Norge. 

With  this  testimony  it  seems  to  be  reasonably  cer- 
lain  that  in  the  vicinity  of  Rockall's  rocky  eminence 
a  marked  disturbance  of  the  compass  needle  has  been 
observed  in  two  or  three  instances.  But  if  this  devia- 
tion occasionally  occurs,  why  does  it  not  always 
occur?  And  if  the  magnetic  attraction  is  constant, 
why  has  it  not  been  observed  and  reported  many 
limes?  Can  it  be  assumed  that  the  disturbance  is 
intermittent  in  character?  These  are  questions  of 
importance  to  the  safely  of  navigation.  It  is  a  seri- 
ous thing  if  6co  lives  were  lost  by  an  error  of  the 
compass  for  which  allowance  might  have  been  made 
if  the  existence  and  extent  of  the  magnetic  area  were 
known.  It  would  seem  that  a  series  of  comparatively 
.simple  tests  in  the  vicinity  of  Rockall  would  deter- 
mine the  question,  and  one  or  more  of  the  maritime 
powers  .should  make  the  observations  at  an  early  day. 
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Scientific  and  Engineering  Congresses 
in  St.  Louis. 

The  Congress  of  Arts  and  Science  at  the  Exposi- 
lioti  in  St.  Louis  was  successful  in  its  broad  pur- 
pose of  bringing  together  on  a  harmonious  basis 
followers  of  all  the  arts  and  sciences.  All  phases  of 
human  endeavor  were  discussed  at  the  120  sections 
into  which  the  Congress  was  divided,  by  prominent 
scholars  and  investigators  from  all  parts  of  the 
world.  Electrical  engineering  w^as  discussed  at  a 
meeting  of  that  section  in  the  Hall  of  Congresses. 
Prof.  Arthur  E.  Kennelly  of  Harvard  University 
presided  at  the  meeting.  He  also  read  a  paper  enti- 
tled "The  Relation  of  Electrical  Engineering  to  the 
Other  Sciences."  A  paper  on  "Problems  of  Elec- 
trical Engineering"  was  read  by  Prof.  Michael  I. 
Pupin  of  Columbia  University.  The  department  of 
physics  m.et  in  Dormitory  Hall.  "The  Physics  of 
the  Electron"  was  discussed  by  Prof.  Paul  Langevin, 
College  of  France,  and  Prof.  Ernest  Rutherford  of 
McGill  University,  Montreal,  Canada,  spoke  on 
"What  Is  Being  Done  and  What  Can  Be  Expected 
in  Future  Developments  of  the  Work  of  the  Elec- 
tron." The  possibilities  of  radium,  thorium,  and 
uranium,  the  three  substances  now  claiming  the 
attention  of  scientists,  were  discussed,  together  with 
tlieir  relation  to  the  sciences,  .\side  from  those 
mentioned  the  papers  of  the  Congress  were  of  no 
special  interest  to  electrical  men. 

The  International  Engineering.  Congress  was  in- 
session  in  St.  Louis  this  week  under  the  auspices 
of  the  American  Society  of  Civil  Engineers.  It  was 
divided  into  eight  sections.  Section  F,  electrical, 
had  papers  promised  by  J.  G.  While  of  New  York 
and  Alexander  Siemens  of  London  on  the  "Substi- 
tution of  Electricity  for  Steam  as  a  Motive  Power," 
and  by  L.  B.  Stillwell  on  "Electric  Power-gener- 
ating Stations  and  Transmission."  Frank  J.Sprague 
was  chairman  of  this  section.  The  various  sections 
liave  their  sessions  in  separate  rooms  in  the  Admin- 
istration Building  and  the  joint  session  was  sched- 
uled for  Convention  Hall  in  the  same  building. 


Mr.  Feilden  Is  Much  Impressed. 

A  Washington  dispatch  dated  October  1st  is  to 
ihe  effect  that  President  Roosevelt  had  an  interesting 
talk  on  that  day  with  Theodore  Feilden,  editor-in- 
chief  of  the  Electrical  Magazine  of  London.  M'r. 
Feilden  came  to  America  as  one  of  the  visitors 
10  the  International  Electrical  Congress  recently 
held  at  St.  Louis,  and,  incidentally,  has  visited 
many  of  the  industrial   centers  of  the  country. 

"The  president,"  he  said,  at  the  conclusion  of  his 
interview,  "manifested  the  deepest  interest  in  the 
developments  of  electrical  science,  and  I  found  him 
wonderfully   well   informed   on   the   subject. 

"My  trip  to  America  has  been  a  perfect  revelation 
to  me.  We  in  England  had  heard  and  read  a  good 
deal  about  the  development  of  electrical  appliances 
in  the  L^nited  States,  but  before  our  visit  we  had 
no  realization  of  the  wonders  of  that  development. 
The  United  States  is  far  in  advance  of  any  other 
country  in  the  application  of  electricity  to  commer- 
cial and  industrial  uses,  although  in  recent  years 
Italy   has   made   distinct   progress. 

"Some  of  our  delegates  were  so  impressed  by  the 
opportunities  offered  in  this  country  that  they 
cabled  to  their  families  to  join  them  here,  and  they 
will  remain  in  America.  We  were  sorry  to  lose 
them,  but  thej-  could  not  resist  the  offers  made  to 
them." 


National   Arm,   Bracket  and    Pin   Asso- 
ciation. 

The  second  annual  convention  of  the  National 
.\rm.  Bracket  and  Pin  Association  will  be  held  at 
St.  Louis  on  October  nth,  12th  and  13th.  Members 
are  requested  to  assemble  at  the  Hoo-Hoo  House  at 
10  a.  m.,  and  will  then  be  notified  of  the  place  of 
meeting,  after  which  they  will  adjourn  to  the  Fair 
grounds  for  tlie  afternoon.  Every  member  and  every 
manufacturer  is  earnestly  requested  to  be  present. 
Notices  in  the  St.  Louis  daily  papers  will  give  the 
place  of  the  second  and  third  days  of  meeting.  Ar- 
rangements for  rooms  have  been  made,  and  persons 
planning  to  attend  are  requested  to  notify  the  sec- 
retar}',  J.  B.  Magers,  Madison,  Ind.  Rooms  may  be 
reserved  at  from  75  cents  to  $1.50  a  day. 


Michigan  Electric  Association. 

The  first  annual  meeting  of  the  Michigan  Electric 
.Association  will  be  held  at  the  Griswold  House,  De- 
troit, on  October  nth  and  I2lh,  beginning  at  10 
;i.  m.  on  the  opening  day.  The  executive  committee 
has  arranged  a  programme  of  talks  and  papers,  and 
the  Detroit  companies  will  pro\ide  entertainment. 
Central-station  men  are  invited  to  attend  the  meet- 
ing and  to  join  the  association.  Social  pleasures  and 
sightseeing  for  the  ladies  will  take  a  portion  of  each 
dav.  The  association  has  now  about  25  members, 
and  the  hst  is  expected  to  bo  greatly  increased  at 
the  Detroit  meeting.  E.  F.  Phillips  of  Detroit  is 
president  of  the  assoc^-'ion  and  F.  S.  Hubhell  of 
Milford  is  secretary. 


About  Shellac. 

The  rise  in  the  prices  of  shellac  has  been  the  cause 
of  some  investigation  among  those  interested  in  this 
trade.  It  is  well  known  that  lac  is  produced  in  al- 
most every  province  in  India,  but  principally  in  the 
central  provinces,  Bengal  and  Assam,  from  which  the 
largest  amounts  exported  are  obtained. 

True,  it  is  produced  in  other  districts,  but  from 
those  sources  is  chiefly  consumed  in  the  local  manu- 
facture of  bracelets,  rings,  beads  and  other  trinkets 
worn  as  ornaments  by  the  women  of  the  poorer 
classes,  and  in  the  manufacture  of  wood  lacquer 
work,  which  seems  to  have  been  begun  in  very  re- 
mote times.  Some  very  artistic  work  is  now  being 
done  in  this  line. 

Lac  is  the  incrustation  deposited  by  the  lac  insects 
on  the  branches  of  certain  trees  and  is  collected,  as 
a  rule,  by  the  jungle  tribes,  who  break  off  the 
branches  on  which  it  is  deposited.  In  this  state  it  is 
called  stick  lac.  and  is  sold  by  the  gatherers  to  local 
dealers,  who  sell  it  to  the  manufacturers  of  shellac 
or  button  lac,  who  put  it  through  i-arious  processes, 
until  it  becomes  the  lac  of  commerce. 

The  United  States  and  the  United  Kingdom  fur- 
nish the  principal  markets  for  lac,  taking  by  far  the 
larger  part  of  all  that  is  produced.  Smaller  quan- 
tities are  exported  to  Europe.  Nearly  all  is  shipped 
from  Calcutta.  The  total  importations  in  the  United 
States  during  the  last  fiscal  year  amounted  to  11,590,- 
725  pounds  at  a  total  value  of  $2,713,687.  which  was 
received  'as  follows : 

Germany 13.644  pounds  S       3,193 

United  Kingdom 2,965.008  pounds  755. "7 

British  India 8,612.073  pounds  i,g55.377 

During  the  last  15  years  there  have  been  remark- 
able fluctuations  in  the  amount  e-xported  from  India. 
Since  1895  there  has  been  a  gradual  reduction  in 
prices,  but  during  the  last  two  years  the  product 
has  been  comparatively  small,  while  the  denjand  has 
largely  increased.  This  increased  demand  is  due 
mainly  to  the  use  of  shellac  in  electrical  work  and 
in  a  minor  degree  for  the  making  of  gramophone 
records.  This  increased  demand,  the  small  produc- 
tion of  the  past  two  5'ears,  and  the  scarcity  of  stock 
have  attracted  speculators,  which  no  doubt  has  fur- 
ther tended  to  advance  prices,  .\nother  reason  for 
the  advances  is  the  fact  that  the  lac  dye.  which 
formerly  represented  the  manufacturer's  profit,  has 
been  replaced  by  aniline  dyes,  and  the  price  of  the 
lac  has  been  increased  in  order  to  make  up  for  the 
losses  due  to  this  falling  oif  in  the  demand  for  dye. 

The  present  high  prices  may  stimulate  production 
and  reduce  the  prices,  or  the  increasing  demand  may 
cause  a  further  advance  in  prices.  High  prices  maj' 
lead  to  the  adulteration  of  shellac  with  resin,  which 
has  frequently  been  done,  but  it  is  said  that  the 
adulteration  can  always  be  detected  by  the  smell. 


Electrical  Exports  for  August. 

Electrical  exports  from  the  United  States  for  the 
month  of  .August  amounted  to  a  total  value  of  $826,- 
615.  This  is  $402,691  less  than  the  figure  for  August. 
1903,  Avhen  the  value  of  electrical  machinery  and  appli- 
ances exported  reached  $1,229,306.  The  deficiency  is 
due  to  the  e-xceptionally  large  amount  of  electrical 
appliances  exported  in  August,  1903.  This  class  of 
goods,  which  includes  telegraph  and  telephone  in- 
struments, alone  fell  off  by  the  amount  of  $475,656 
in  August  of  this  year,   as  compared  with  August, 

1903.  Electrical  machinery,  on  the  other  hand,  shows 
an  increase  of  $72,965  over  August  last  year.  The 
figures  are  as  follows :  Electrical  appliances — Au- 
gust, 1903,  $815,910;  August,  1904,  $340,254.  Elec- 
trical   machinerj — .\ugust.    1903,    $413,396;     August, 

1904,  $486,361. 

Following  is  a  list  of  the  principal  buyers  of  elec- 
trical machinery  from  the  United  States  and  the  value 
of  the  machinery  which  they  imported  for  the  month 
of  August,  1904 :  United  Kingdom,  $156,855  ;  British 
North  America,  $133,530;  Germany.  $40,105;  Mexico, 
$38,060;  Japan,  $35,599;  British  Australasia,  $27,461; 
Argentina,  $9,400;  France,  $8,C02;  Cuba.  $2,582; 
Philippine   Islands.   $2.525 ;    British   Africa,   $2,485. 


Leith  to  Have  Electric  Railways."'^ 

The  Town  Council  of  Leith,  Scotland,  has  ac- 
quired the  horse-car  lines  within  the  borougli  from 
the  private  company  heretofore  operating  them,  and 
proposes  to  reconstruct  the  system.  Some  weeks  ago 
a  deputation  was  appointed  to  examine  tramways  in 
EuQfand  and  obtain  information  regarding  them. 
This  deputation  has  returned  to  Leith  from  a  tojn- 
of  insoection  and  has  recommended  to  the  Town 
Council  the  adoption  of  a  single-wire  (overhead) 
electric  system,  the  poles  to  be  placed  in  the  middle 
of  the  street,  with  an  arm  on  either  side.  The 
style  of  car  to  be  recommended  is  that  used  in, 
Liverpool,  having  a  movable  cover  over  the  top.| 
The  length  of  track  of  the  Leith  tramways  is  5  1-9I 
miles  (double).  For  further  information,  says  the| 
United  States  consul  at  Edinburgh,  and  for  copies, 
of  .specifications,  etc..  contractors  should  address  thfl 
town  clerk  of  Leith. 


Street-railway  Conventions  in  St.  Louis 
Next  Week. 

The  American  Street  Railway  Association  and 
affiliated  societies  will  hold  their  annual  conventions 
in  St.  Louis  during  the  week  beginning  October  loth. 
Tlie  parent  organization  is  to  hold  its  meetings  on 
October  12th  and  13th.  The  American  Railway 
Mechanical  and  Electrical  Association  will  meet  Oc- 
tober loth  and  nth  and  the  Street  Railway  Account- 
ants' Association  is  scheduled  for  October  14th.  All 
meetings  will  be  held  on  the  second  floor  of  the 
Transportation  Building,  World's  Fair  grounds.  The 
headquarters  of  the  association  will  be  at  the  South- 
ern Hotel,  where  members  can  register  and  get  their 
badges  and  other  credentials,  together  with  a  com- 
plete programme  of  the  meetings  of  the  several  as- 
sociations and  of  all  entertainments.  The  registra- 
tion office  will  be  in  the  lobby  of  the  hotel  and  will 
be  open  Monday  and  Tuesday  all  day  and  on 
Wednesday  morning. 

The  American  Street  Railway  Association  will 
meet  at  10  a.  m.  on  Wednesday,  and  President  Fran- 
cis of  the  Louisiana  Purchase  Exposition  will  address 
the  gathering;  also  Mr.  Rolla  Wells,  mayor  of  St. 
Louis.  These  speakers  will  be  followed  by  Mr.  W. 
Caryl  Ely,  president  of  the  association,  and  Professor 
Goldsborough,  chief  of  the  Department  of  Electricity 
of  the  E.xposition.  The  reports  of  the  executive 
committee  and  of  Secretary  and  Treasurer  T.  C. 
Penington  will  then  be   read. 

Four  papers  will  be  read  at  this  session.  Two  of 
these  will  be  upon  the  steam  turbine,  one  by  J.  R. 
Bibbins  of  Pittsburg,  Pa.,  entitled  "Steam  Turbine 
Power  Plants"  and  the  other  by  Richard  H.  Rice 
of  Schenectady,  N.  Y.,  upon  "Steam  Turbines."  The 
other  two  papers  are  "The  American  Diesel  Engine," 
by  E.  D.  Meier,  and  "Transfers — Their  Uses  and 
Abuses,"  by  Leon  Jewell. 

Following  the  reading  of  the  papers  will  come  the 
appointment  of  the  nominating  committee,  after  which 
discussion  of  the  papers  will  take  place- 
Thursday's  session  will  open  at  10  a.  m.  with  fur- 
ther discussion  of  papers  read  on  the  previous  day. 
after  which  will  come  the  committee  reports,  includ- 
ing the  report  of  the  nominating  committee.  Elec- 
tion of  officers  will  then  take  place. 

The  American  Railway  Mechanical  and  Electrical 
.'Association  will  convene  promptly  at  10  o'clock  on 
Monday,  and  a  number  of  interesting  papers  will  be 
presented.  These,  together  with  the  regular  business 
cf  the  convention  and  the  "question  box."  will  oc- 
cupy the  time  on  Monday  and  Tuesday.  The  papers 
are;  "Maintenance  and  Inspection  of  Electrical 
Equipment,"  by  John  Lindall.  general  foreman  of 
shops  of  the  elevated  division  of  the  Boston  Ele- 
vated Railway  Company;  "Wheel  Matters,"  by  J. 
Millar,  suoerintendent  of  rolling  stock  of  the  Inter- 
national Railway  Company.  Buffalo,  N.  Y.,  and  the 
"Ideal  Shop,"  by  W.  D.  Wright,  superintendent  of 
equipment  of  the  Rhode  Island  Company,  Provi- 
dence, R.  I. 

In  connection  with  the  Mechanical  and  Electrical 
Association  and  the  Accountants'  .Association,  an  in- 
teresting feature  will  be  the  report  of  the  joint 
committee  appointed  by  these  two  associations  to  in- 
vestigate the  question  of  "Blanks  for  Shop  Records 
and  Accotmts.'* 

All  entertainment  features  will  be  in  charge  of 
a  committee  of  the  Electric  Railway  Sunnlvmen's 
Association.  The  committee  in  charee  will  hold  its 
meeting  at  the  Southern  Hotel  on  Monday  morning, 
October  loth.  The  members  of  this  committee  are: 
D.  M.  Blady,  J.  A.  Brill.  Culvert  Townley,  William 
B.  Albright,  Fred  S.  Keufield,  George  J.  Kobusch. 
J.  R.  Lovejoy,  J.  H.  McGraw,  W.  J.  Cooke  and 
Scott  H.  Lewett. 

It  is  expected  that  the  coming  convention  will  be 
a  highly  satisfactory  one,  as  there  is  so  much  to 
lie  learned  at  the  Exposition  along  electric-railway 
lines,  outside  of  the  convention  sessions  themselves, 
"help  matters  along,  October  12th  has  been  des- 
ignated at  "Street  Railway  Day"  by  the  Exposition 
officials.  .As  evidence  that  operating  companies  are 
taking  more  than  ordinary  interest,  may  be  cited  the 
fact  that  all  heads  of  departments  of  the  Cleveland 
Electric  Railway  Company  will  go  to  the  convention 
at  the  expense  of  the  company.  A  special  Pullman 
car  will  be  used  to  convey  the  officers  and  men  to  the 
meeting.  The  officers  believe  that  the  meeting  and 
\  display  will  be  of  so  much  value  to  the  men  that 
M  it  will  be  mouev  well  invested. 
Iti  

The    tolal   quantity   of   rubber   exported   from   the 

§  Amazon  River  during  the  year  190.V04  amounted  to 

■^7.314.591   pounds,  compared   with  65.756.04S  pounds 

'n  TQO2-0;.     Of  this  amount  31.25?. log  pounds  went 

ho  ihc   United   Stales   and   34,061,482  pounds   to   Eu- 

»ropc. 
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The  History  and  Development  of  Elec- 
tric Railways.' 
By  Frank  J.   Sprague. 
Part  I. 

Although  the  earliest  recorded  experiments  date 
back  three-quarters  of  a  centurj-,  the  electric  railway 
is  essentially  of  modern  development,  for  it  achieved 
a  recognized  position  less  than  20  years  ago,  long 
after  the  telephone,  the  arc  and  incandescent  lamp 
and  the  stationary  electric  motor  had  been  thoroughly 
established.  This  is  but  natural,  for  it  is  the  logical 
outcome  of  the  establishment  of  certain  cardinal 
principles  and  practices  in  the  kindred  arts. 

The  first  roads  to  carrj-  passengers  commercially 
were  built  in  Europe,  but  the  first  railway  experi- 
ments and  the  modern  commercial  impetus,  as  well 
as  most  of  the  essential  and  distinctive  features  of 
the  art  as  it  stands  today,  an  example  of  almost  un- 
precedented industrial  development,  are  distinctively 
.American. 

Brandon,  \'t.,  birthplace,  and  Thomas  Davenport, 
blacksmith,  father,  are  the  names  first  on  the  genea- 
logical tree  of  the  electric  railway,  in  the  year  1834. 
A  toy  motor  mounted  on  -ivheels,  propelled  on  a 
few  feet  of  circular  railway  by  a  primary  battery, 
exhibited  a  year  later  at  Springfield,  and  again  at 
Boston,  is  the  infant's  photograph.  This  was  only 
three  years  after  Henry's  invention  of  the  motor, 
following  Faraday's  discovery  10  years  earlier  that 
electricity  could  be  used  to  produce  continuous  mo- 
tion. 

From  the  records  of  Davenport's  career,  unearthed 
by  the  late  Franklin  Leonard  Pope,  this  early  in- 
ventor was  undoubtedly  a  man  of  genius,  deserving 
a  high  place  in  the  niche  of  fame,  for  in  a  period 
of  si.x  years  he  built  more  than  100  operative  elec- 
tric motors  of  various  designs,  many  of  which  were 
put  into  actual  service,  an  achievement,  taking  into 
account  the  times,  well-nigh  incredible. 

For  nearly  twoscore  years  various  inventors,  handi- 
capped with  the  limitations  of  the  primary  battery, 
r.nd  in  utter  ignorance  of  the  principles  of  modern 
dynamo  and  motor  construction,  labored  with  small 
result.  About  183S,  a  Scotchman,  Robert  Davidson 
of  .Aberdeen,  began  the  construction  of  a  locomotive 
driven  by  a  motor  similar  to  that  used  by  Jacobi 
in  his  experiments  on  the  River  Neva,  which  was 
tried  upon  the  Edinburgh-Glasgow  railway,  and  at- 
tained a  speed  of  about  four  miles  an  hour. 

In  an  English  patent  issued  to  Henry  Pinkus  in 
1840,  the  use  of  the  rails  for  current  was  indicated; 
also  in  a  United  States  patent  issued  to  Lilley  and 
Colton  of  Pittsburg  in    1847. 

In  1847,  Prof.  Moses  G.  Farmer,  late  United  States 
government  electrician  at  the  Newport  station,  one 
of  the  most  learned  and  able  of  the  early  electric 
experimenters,  operated  an  experimental  model  car 
at  Dover.  N.  H.;  and  about  three  years  later  one 
Thomas  Hall  exhibited  in  Boston  an  autotnatically 
reversing  car  mounted  on  rails  through  which  cur- 
rent was  supplied  from  a  battery.  These  are  said 
to  be  the  first  instances  in  w-hich  rails  were  actually 
used  as  carriers  of  the  current,  as  well  as  the  first 
time  where  there  was  a  reduction  by  gear  from  the 
higher  speed  on  the  motor_-to  the  lower  speed  of  the 
driven  axle. 

About  the  same  time  Professor  Page  of  our  Smith- 
sonian Institute,  aided  by  a  special  grant  from  Con- 
gress, constructed  a  locomotive  in  which  he  used 
a  double-solenoid  motor  with  reciprocating  plunger 
and  flywheel,  as  well  as  some  other  forms.  This 
locomotive,  driven  by  a  battery  of  100  Grove  ele- 
ments, was  tried  the  2gth  of  April,  1S51,  upon  a 
railroad  running  from  Washington  to  Bladensburg, 
and  attained  a  fair  rate  of  speed. 

Patents  issued  in  1855  to  an  Englishman  named 
Swear  and  an  Italian  named  Bessolo,  indicated  the 
possibility  of  conducting  current  from  a  conductor 
suspended  above  the  ground,  and  in  1864  a  French- 
man named  Cazal.  patented  the  application  of  an 
electric  motor  to  the  axle  of  the  vehicle. 

From  the  experiments  of  Farmer  and  Hall  a 
decade  elapsed  before  the  invention  by  Pacinotti  in 
1861  of  the  continuous-current  dynamo,  from  which 
may  properly  be  said  to  date  all  modern  electric  ma- 
chines. These  were  developed  in  their  earliest  forms 
by  Gramme  and  Siemens,  Wheatstone  and  Varley, 
Farmer  and  Rowland,  Hefncr-.Alteneck  and  others, 
and  brought  into  existence  the  elements  essential 
to  any  possible  commercial  success.  Yet,  notwith- 
standing that  the  principle  of  the  reversibility  of  the 
dynamo-electric  machine,  and  the  transmission  of 
energy  to  a  distance  by  the  use  of  two  similar  ma- 
chines, said  to  have  been  discovered  and  described 
by  Pacinotti  in  1867— the  same  year  in  which  Pro- 
fessor Farmer  described  the  principle  of  the  modern 
dynamo  in  a  letter  to  Henry  Wilde — and  demon- 
strated independently  at  the  Vienna  Exposition  by 
Fontaine  and  Gramme  in  1873,  many  years  more 
passed  before  the  importance  and  availability  of  this 
principle   wert  generally  recognized. 

From  1850  to  1875  is  a  long  period,  relatively,  and 
yet  there  seemed  to  have  been  practically  an  entire 

[.  A  paper  presented  before  Section  F  of  the  Inlernalional 
Electrical  Coneress  at  St.  Louis.  September  15.  looi. 

Note.  — The  writer  havinK  been  requested  to  prepare  a  paper  on 
the  subject  of  electric  railways  has  done  so  with  considerable  re- 
luct.ince  because  of  his  own  connection  with  the  art,  and_  the  dith- 
cull,v  under  such  circumstances  in  presentinc  events  in  a  true 
perspective,  unbiased  by  personal  experiences.  That  such  must 
be  spoken  of  is.  wliile  embarrassine.  somewhat  necessary,  aiid  due 
allowances  will.  I  trust,  be  made  in  my  estimate  of  their  impor- 
tance. 


cessation  in  the  United  States  of  jlectric-railway 
experimental  work,  until  in  the  latter  year  George 
F.  Greene,  a  poor  mechanic  of  Kalamazoo,  Mich., 
built  a  small  model  motor  which  was  supplied  from 
a  battery  through  an  overhead  line,  with  track  re- 
turn, and  three  years  later  he  constructed  another 
model  on  a  larger  scale.  Greene  seemed  to  have 
realized  that  a  dynamo  was  essential  to  success,  but 
he  did  not  know  how  to  make  one,  and  did  not 
have  the  means  to  buy  it. 

Shortly  afterward,  in  1879,  at  the  Berlin  Exposi- 
tion, Messrs.  Siemens  and  Halske  constructed  a 
short  line  about  a  third  of  a  mile  in  length,  which 
was  the  beginning  of  much  active  work  by  this  firm. 
The  dynamo  and  motor  were  of  the  now  well-known 
Siemens  type,  and  the  current  was  supplied  through 
a  central  rail,  with  the  running  rails  as  a  return,  to 
a  small  locomotive  on  wliich  the  motor  was  carried 
longitudinally,  motion  being  transmitted  through 
spur  and  beveled  gears  to  a  central  shaft,  from 
which  connection  was  made  to  the  wheels.  The  lo- 
comotive drew  three  small  cars  having  a  capacity  of 
about  20  people,  and  attained  the  speed  of  about 
eight  miles  an  hour. 

In  the  same  year  important  experiments  were  car- 
ried on  by  Messrs.  Felix  and  Chretien  at  the  little 
village  of  Sermaize  in  France,  to  demonstrate  the 
possibilities  of  the  transmission  of  energy. 

At  Vienna,  in  the  following  year,  Egger  exhibited 
a  model  of  an  electric  railway,  the  current  to  be 
supplied  through  the  running  rails.  About  the  same 
time  Messrs.  Bontemps  and  Dcsprez  were  making 
a  study  of  a  scheme  for  replacing  pneumatic  trans- 
mission of  dispatches  by  miniature  electric  locomo- 
tives in  Paris. 

The  Siemens  and  Halske  demonstration  in  Berlin 
was  followed  by  others  for  exhibition  purposes  at 
Brussels,  Diisseldorf  and  Frankfort,  but  no  regular 
line  was  established  until  a  short  one,  with  one 
motor  car  at  Lichterfelde,  near  Berlin,  the  first  in 
Europe,  or,  in  fact,  in  the  world.  This  road  was 
1%  miles  in  length,  used  all-rail  conductors,  and 
was  opened  for  traffic  in   May,   1881. 

The  motor  was  carried  on  a  frame  underneath  the 
car  between  the  wheels,  and  current  transmitted 
from  the  armature  to  drums  on  the  axles  by  steel 
cables.  The  car  was  of  fair  size,  having  a  capacity 
of  36  passengers,  and  attained  a  maximum  speed 
of  about  30  miles.  The  electromotive  force  used 
was  about  lOO  volts.  This  line  was  continued  in 
regular  service,  but  12  years  later  the  rail  method 
of  distribution  was  replaced  by  two  conductors  car- 
ried on  top  of  poles,  upon  which  ran  a  small  carriage 
connected  to  the  gear  by  a  flexible  cable. 

Shortly  after  the  same  firm  installed  at  the  Paris 
Electrical  Exposition  of  1S81  a  small  tramway  about 
a  third  of  a  mile  long,  and  used  for  the  first  time 
overhead  distribution.  In  this  case  the  conductors 
consisted  of  two  tubes  slotted  on  the  under  side,  and 
supported  by  wooden  insulators.  In  the  tubes  slid 
shoes,  which  were  held  in  good  contact  by  an  under- 
running  wheel  pressed  up  by  springs  carried  on  a 
framework  supported  by  the  conductors,  and  con- 
nected to  the  car  by  flexible  conductors.  The  motor 
was  placed  between  the  wheels,  and  the  power  was 
transmitted  by  a  chain. 

About  the  same  time  Siemens  constructed  an  ex- 
perimental road  near  Meran,  in  the  Tyrol,  with  a 
view  of  demonstrating  the  possibilities  of  electric 
traction  for  the  St.  Gothard  tunnel,  and  later  other 
small  lines  at  Frankfort,  Molding  and  elsewhere. 
These  were  followed  by  a  comprehensive  scheme 
for  a  combined  elevated  and  underground  road  sub- 
mitted to  the  city  authorities  at  Vienna. 

The  invention  about  this  time  of  accumulators  di- 
rected attention  to  the  possibilities  of  the  self-con- 
tained car,  and  in  1880  a  locomotive  with  accumu- 
lators was  used  at  the  establishment  of  Duchesne- 
Fournet  at  Breuil,  and  in  the  following  year,  Raf- 
fard,  with  a  large  batterj'  of  Faure  accumulators, 
made  experiments  on  the  tramway  at  Vincennes. 

In  1880  Dr.  John  Hopkinson,  in  describing  the 
application  of  motors  to  hoists,  proposed  both  for 
them  and  for  tramways  the  simple  series-parallel 
control  for  speed,  a  principle  which,  combined  with 
resistance  variation,  later  became  universal. 

Meanwhile,  in  the  United  States,  two  inventors, 
Stephen  D.  Field  and  Thomas  A.  Edison,  began  elec- 
tric experiments  almost  simultaneously.  Edison  was 
perhaps  nearer  than  any  other  on  the  verge  of  great 
possibilities  had  it  not  been  that  he  was  intensely 
absorbed  in  the  development  of  the  electric  light,  for 
he  had,  in  the  face  of  much  adverse  criticism,  de- 
veloped the  essentials  of  the  low  internal-resistance 
dynamo  with  high-resistance  field,  and  many  of  the 
essential  features  of  the  multiple-arc  system  of  dis- 
tribution. In  fact,  in  1880  he  built  a  small  road  at 
his  laboratory  at  Menlo  Park,  on  which  he  ran  a 
car  operated  by  one  of  his  earliest  dynamos,  from 
which  the  power  was  transmitted  to  the  axle  by  a 
belt.  One  set  of  wheels  was  insulated,  and  the  two 
rails  were  used  for  current.  But,  beyond  taking 
out  a  few  patents,  and  for  a  while  acting  in  con- 
junction with  Field,  Edison  did  little  in  this  par- 
ticular field,  and  soon  ceased  to  be  a  factor. 

Perhaps  more  than  to  any  other  the  credit  for 
the  first  serious  proposal  in  the  United  States  should 
be  awarded  to  Field.  Curiously  enough,  patent  pa- 
pers were  filed  by  Field,  Siemens  and  Edison,  all 
within  three  months  of  each  other  in  the  spring  and 
summer  of  1880.  Priority  of  invention  was  finally 
awarded  to  Field,  he  having  filed  a  caveat  a  year 


before.  He  had  been  actively  interested  in  electric 
telegraphs,  and  in  an  account  of  his  work  published 
some  20  years  ago,  it  is  stated  that  he  early  con- 
structed two  electric  motors,  and  had  in  mind  the 
operation  of  street  cars  in  San  Francisco,  but  had 
not  been  able  to  do  anything  in  the  matter  because 
of  a  realization  that  a  dynamo  must  be  used  instead 
of  a  battery.  In  1877,  while  in  Europe,  he  saw  some 
Gramme  machines,  and  on  his  return  two  of  them 
were  ordered  but  not  delivered.  Later  a  dynamo 
was  ordered  from  Siemens  Brothers  in  London, 
which  was  lost,  and  this  was  replaced  by  another 
which  arrived  in  the  fall  of  187S.  Meanwhile,  two 
Gramme  machines  were  placed  at  his  disposal,  and 
shortly  afterward  an  electric  elevator  was  operated. 
In  February,  1879,  he  made  plans  for  an  electric 
railway,  the  current  to  be  delivered  from  a  stationary 
source  of  power  through  a  wire  enclosed  in  a  conduit, 
with  rail  return,  and  in  1880-81  he  constructed  and 
put  in  operation  an  electric  locomotive  in  Stock- 
bridge,   Mass. 

Pending  the  settlement  of  patent  interferences  be- 
tween Edison  and  Field  (the  Siemens  application, 
being  late,  was  rejected),  the  two  interests  were 
combined  in  a  corporation  known  as  'The  Electric 
Railway  Company  of  the  United  States,"  and  the 
first  work  of  the  company  was  the  operation  of  an 
electric  locomotive  at  the  Chicago  Railway  Exposi- 
tion in  1883.  This  locomotive,  called  "The  Judge," 
after  the  late  Chief  Justice  Field,  ran  around  the 
gallery  of  the  main  exposition  building  on  a  track 
of  about  one-third  of  a  mile  in  length.  The  motor 
used  was  a  Weston  dynamo  mounted  on  the  car  and 
connected  by  beveled  gear  to  a  shaft  from  which 
power  was  transmitted  by  belts  to  one  of  the  wheels. 
The  current  was  taken  from  a  center  rail,  with  track 
return.  A  lever  operated  clutches  on  the  driving 
shaft,  and  the  speed  was  varied  by  resistance.  The 
reversing  mechanism  consisted  of  two  movable  brush- 
holder  arms  geared  to  a  disk  operated  by  a  lever, 
each  arm  carrying  a  pair  of  brushes,  one  of  which 
only  could  be  thrown  into  circuit  at  a  time,  and  in 
such  a  way  as  to  give  the  proper  direction  of  move- 
ment. 

Meanwhile,  several  other  inventors  were  getting 
actively  into  the  field  of  transmission  of  power  and 
electric  railways.  In  the  summer  of  1S82  Dr.  Joseph 
R.  Finney  operated  in  Allegheny,  Pa.,  a  car  fcrr 
which  current  was  supplied  through  an  overhead 
wire  on  which  traveled  a  small  trolley  connected 
to  the  car  with  a  flexible  cable,  and  about  the  same 
time  in  England  Dr.  Fleming  Jenkin  proposed  a 
scheme  of  telpherage  which  was  developed  by 
Messrs.  Ayrton  and  Perry. 

In  the  early  part  of  the  same  year,  the  writer, 
then  a  midshipman  in  the  United  States  Navy,  who 
had  in  1879  and  1880  begun  the  designing  of  mo- 
tors, was  ordered  on  duty  at  the  Crystal  Palace  Elec- 
trical Exhibition  at  Sydenham,  England. 

While  in  London  he  became  impressed  with  a  be- 
lief in  the  possibility  of  operating  the  underground 
railway  electrically.  He  first  considered  the  use  of 
main  and  working  conductors,  the  latter  being  car- 
ried between  the  tracks,  with  rail  return,  but  noting 
the  complication  of  switches  on  certain  sections  of 
the  road,  conceived  the  idea  of  a  car  moving  be- 
tween two  planes,  traveling  on  one  and  making  upper 
pressure  contact  with  the  other,  those  planes  being 
the  terminals  of  a  constant-potential  generating  sys- 
tem. For  practical  application  the  lower  of  the  two 
planes  was  to  be  replaced  by  the  running  track  and 
all  switches  and  sidings,  and  the  upper  plane  by  rigid 
conductors  supported  by  the  roof  of  the  tunnel,  and 
following  the  center  lines  of  all  tracks  and  switches, 
contact  to  be  made  therewith  by  a  self-adjusting  de- 
\'ice  carried  on  the  car  roof  over  the  center  of  the 
truck,  and  pressed  upward  by  springs. 

In  18S2  he  applied  for  a  patent  on  the  first  idea, 
which  was  but  a  variation  from  that  shown  in  other 
patents,  but  the  second  laid  dormant  for  nearly  three 
years,  because  of  central-station  work,  and  the  de- 
velopment of  the  application  of  stationary  motors. 

The  storage  battery  still  attracted  attention,  and 
in  1SS3  experiments  were  carried  on  at  Kew  Bridge, 
London.  In  the  latter  part  of  1884  the  Electrical 
Power  and  Storage  Company  of  London,  under  the 
direction  of  Anthony  Reckenzaun,  began  a  number 
of  trials.  The  same  engineer  repeated  his  work  at 
Mill  Wall,  and  later  in  Berlin.  The  car  body  in 
his  last  experiment  was  carried  by  two  trucks,  each 
of  which  was  equipped  with  a  motor  driving  one 
axle  through  a  worm  gear.  Reversal  was  accom- 
plished by  using  two  sets  of  brushes,  and  speed  was 
varied  by  using  one  or  both  motors;  also  by  using 
the  motors  in  series  or  parallel  wath  a  resistance  to 
cut  down  sparking  wdien  making  the  change  over. 

Reckenzaun  subsequently  had  charge  of  the  ex- 
periments conducted  by  William  Wharton  of  Phila- 
delphia, in  which  both  a  Reckenzaun  and  a  Spraguc 
motor  were  used  in  18S6.  Here  series-parallel  group- 
ing of  both  batteries  and  motor  circuits  were  used 
on  the  Sprague  car,  and  a  series-parallel  and  resist- 
ance variation  of  motors  on  the  car  operated  by 
Reckenzaun  and  Condict. 

Meanwhile,  in  the  United  States,  Charles  J.  Van 
Depoele,  a  Belgian  by  birth  and  a  sculptor  by  origi- 
nal trade,  and  an  indefatigable  workif,  had  become 
interested  in  electric  manufacturing,  and  soon  ener- 
getically attacked  the  railway  problem.  His  first 
railway  was  a  small  experimental  line  constructed 
in  Chicago  in  the  winter  of  1882-83,  die  current  be- 
ing supplied  from  an  overhead  wire.     In  the  fall  of 
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1SS3,  a  car  was  also  run  at  the  Industrial  Exposition 
at   Chicago. 

A  year  later  a  train  pulled  by  a  locomotive  car,  and 
taking  current  from  an  underground  conduit,  was 
successfully  operated  at  the  Toronto  Exhibition  to 
carry  passengers  from  the  street-car  system,  and 
again  in  the  year  following  Van  Depoele  operated 
another  train  at  the  same  place,  using  on  this  occa- 
sion an  overhead  wire  and  a  weighted  arm  pressing 
a  contact  up  against  it. 

Experiments  were  also  carried  on  by  him  on  the 
South  Bend  railway  in  the  fall  of  iSSs,  where  sev- 
eral cars  were  equipped  with  small  motors,  and  also 
in  Minneapolis,  where  an  electric  car  took  the  place 
of  a  steam  locomotive.  Other  equipments  were  op- 
erated at  the  New  Orleans  Exhibition,  and  at  Mont- 
gomery, Ala.,  where  the  current  was  at  first  taken 
from  a  single  overhead  wire.,  which  carried  a  travel- 
ing trolley  connected  to  the  car  by  a  flexible  con- 
ductor. Other  equipments  were  put  in  operation  at 
Windsor,  Ont,  Detroit,  Mich.,  Appleton,  Wis.,  and 
Scranton,  Pa.  In  these  several  equipments  the  mo- 
tors were  placed  on  the  front  platforms  of  the  cars 
and  connected  to  the  wheels  by  belts  or  chains.  The 
cars  were  headed  in  one  direction,  and  operated  from 
one  end  only.  In  iSSS  the  Van  Depoele  company 
was  absorbed  by  the  Thomson-Houston,  which  had 
recently  entered  the  railway  field,  and  Van  Depoele 
continued  in  its  active  development  until  his  death 
in   1S92. 

Among  the  earh^  American  workers  of  this  period 
none  was  for  a  time  more  prominent  than  Leo  Daft, 
who,  after  considerable  development  in  motors  for 
stationar}'  work,  took  up  their  application  to  electric 
railways,  making  the  first  experiments  toward  the 
close  of  1S83  at  his  company's  works  at  Greenville, 
N.  J.,  these  being  sufficiently  successful  to  be  re- 
peated in  November  of  that  year  on  the  Saratoga 
and  j\Iount  McGregor  road.  The  locomotive  used 
there  was  called  "The  Ampere,"  and  pulled  a  full- 
sized  car.  The  motor  was  mounted  on  a  platform 
and  connected  by  belts  to  an  intermediate  shaft  car- 
ried between  the  wheels,  from  which  another  set  of 
belts  led  to  pulleys  on  the  driving  axles.  A  center 
rail  and  the  running  rails  formed  the  working  con- 
ductors. Variation  of  speed  was  accomplished  by 
variation  of  field  resistance,  this  being  accentuated 
by  the  use  of  iron  instead  of  copper  in  some  of  the 
coils. 

In  the  following  year  Daft  equipped  a  small  car  on 
one  of  the  piers  at  a  New  York  seaside  resort-,  and 
a  little  later  another  one  at  the  Mechanics'  Fair  in 
Boston,  the  motor  for  this  last  being  subsequently 
put  on  duty  at  the  New  Orleans  Exposition.  In 
1S85  work  was  begun  by  the  Daft  company  on  the 
Hampton  branch  of  the  Baltimore  Union  Passenger 
Railway  Company,  where,  in  August  of  that  year, 
operations  were  begun,  at  first  with  two  and  a  year 
later  with  two  more  small  electric  locomotives  which 
did  not  carry  passengers  themselves,  but  pulled  reg- 
ular street  cars.  A  center  and  the  running  rail  were 
used  for  the  normal  distribution,  but  at  crossings 
an  overhead  conductor  was  installed,  and  connection 
made  to  it  by  an  arm  carried  on  the  car  and  pressed 
up  against  it.  The  driving  was  by  a  pinion  operat- 
ing on  an  internal  gear  on  one  of  the  axles. 

Daft's  most  amibtious  work  followed,  when  a  sec- 
tion of  the  Ninth  Avenue  elevated  road  was  equipped 
for  a  distance  of  two  miles,  on  which  a  series  of 
experiments  was  carried  on  during  the  latter  part 
of  1SS5,  with  a  locomotive  called  "The  Benjamin 
Franklin."  The  motor  was  mounted  on  a  platform 
pivoted  at  one  end,  and  motion  was  communicated 
from  the  armature  to  the  driving  wheel  through 
grooved  friction  gears  held  in  close  contact  partly 
b3'  the  weight  of  the  machine  and  partly  by  an  ad- 
justable screw  device.  This  locomotive,  pulling  a 
train  of  cars,  made  several  trips,  but  the  experi- 
ments'  were  soon  suspended-  This  work  was  fol- 
lowed b}^  street-railway  equipments  at  Los  Angeles 
and  elsewhere,  using  double  overhead  wires  carrymg 
a  trolley  carriage. 

jMeanwhile,  Bentley  and  Knight,  after  some  ex- 
periments in  the  yards  of  the  Brush  Electric  Com- 
panj^,  at  Cleveland,  in  the  fall  of  1883,  installed  a 
conduit  system  in  August.  1884,  on  the  tracks  of 
the  East  Cleveland  Horse  Railway  Company.  The 
equipped  section  of  the  road  was  two  miles  long, 
the  conduits  were  of  wood  laid  between  the  tracks, 
and  two  cars  were  employed,  which  were  each 
equipped  with  a  motor  carried  under  the  car  body 
and  transmitting  power  to  the  axle  by  wire  cables. 

These  equipments  were  operated  with  varying  de- 
grees of  success  during  the  winter  of  1884-85,  but 
were  abandoned  later.  This  work  was  followed  by 
a  double  overhead-trolley  road  at  Woonsocket,  the 
motors  being  supplied  by  the  Thomson-Houston 
company,  and  later  by  a  combined  double-trolley  and 
conduit  road  at  Allegheny,  Pa. 

In  1884  Dr.  Wellington  Adams  of  St.  Louis  pro- 
posed a  departure  in  motor  mounting  which  recog- 
nized the  necessity  of  removing  the  motor  from  the 
car  body  and  directly  gearing  it  to  the  axle.  In 
his  plan  the  field  magnets  were  carried  by  the  ped- 
estals, and  enclosed  the  axle,  on  which  the  armature 
was  to  revolve,  its  motion  to  be  transmitted  by  gear- 
ing. The  method  was  impracticable,  and  found  no 
application. 

In  1S84-85  J.  C  Henry  installed  and  operated  in 
Kansas  City  a  railway  supplied  by  two  overhead 
conductors,  on  each  of  which  traveled  a  small  trolley 
connected  to  the  car  by  a  flexible  cable.  The  motor 
was  mounted  on  a  frame  supported  on  the  car  axle, 


and  the  power  was  transmitted  through  a  clutch  and 
a  nest  of  gears  giving  five  speeds.  In  the  following 
year  a  portion  of  another  road  was  equipped.  A 
number  of  experiments  seem  to  have  been  conducted 
there,  and  on  some  the  rails  were  used  as  a  return. 
The  collectors  were  of  different  types,  and  it  is  said 
that,  among  others,  there  was  one  carried  on  the  car. 
The  final  selection  was  a  trolley  having  four  wheels 
disposed  in  pairs  in  a  horizontal  plane,  carried  by 
and  gripping  the  sides  of  the  wires.  This  feature, 
but  using  one  wire  and  rail  return,  characterized  a 
road  installed  by  Henry  in  San  Diego,  Cal.,  opened 
in  November,   1S87. 

In  the  early  part  of  1885  Sidney  H.  Short  began 
a  series  of  experiments  on  a  short  piece  of  track  in 
Denver,  which  was  followed  by  the  construction,  in 
conjunction  with  J.  W.  Nesmith,  of  a  section  of  road 
for  operation  on  the  series  system.  These  experi- 
ments were  continued  through  1885  and  1886,  and 
were  repeated  at  Columbus,  but  were  doomed  to 
ultimate  failure  because  of  the  principle  involved. 
Subsequently  Short  adopted  the  multiple  system  of 
distribution,  and  for  a  time  essayed  the  use  of  gear- 
less  motors  for  tramway  work,  but  reverted  later 
to  the  geared  type. 

Meanwhile,  work  had  begun  in  Great  Britain, 
where  the  first  regular  road  to  be  put  in  operation 
was  that  known  as  the  Portrush  electric  railway,  in 
Ireland,  installed  in  18S3  by  Siemens  Brothers  of 
London.  Power  was  generated  by  turbines,  and  the 
current  was  transmitted  by  a  third  rail  supported  on 
wooden  posts  alongside  of  the  track,  the  running 
rails  constituting  the  return.  The  pressure  used  was 
about  250  volts. 

This  was  followed  in  the  same  year  by  a  success- 
ful, short  road  at  Brighton,  installed  by  Magnus 
Volk,  the  current  being  transmitted  through  the 
running  rails.  Then  came  the  railway  installed 
at  Bessbrook,  Newry,  in  1S85,  under  the  direction 
of  the  Messrs.  Hopkinson,  and  at  Ryde,  in  1S86,  in 
which  latter  year  was  also  installed  the  Blackpool 
road  by  Holroyd  Smith.  In  this  latter  case  the  con- 
duit system  was  used  with  complete  metallic  circuit. 
The  motor  was  carried  underneath  the  car  between 
the  axles,  and  connected  by  chain  gearing.  Fixed 
brushes  with  end  contact  were  used  for  both  direc- 
tions  of   running. 

[To  be  concluded. "l 


Prize  for  the  Best  "Trolley  Song." 

The  Detroit  United  Railway  of  Detroit,  Mich.,  has 
made  arrangements  for  another  prize  contest  through 
which  the  management  hopes  to  arouse  interest  in 
musical  circles,  and  also,  if  possible,  bring  out  the 
words  and  music  of  a  song  that  shall  fittingly  rep- 
resent the  remarkable  progress  in  the  extension  of 
the  electric  railway. 

The  prize  is  $200.  The  composition  need  have  no 
reference  whatever  to  the  Detroit  United  Railway. 
It  is  to  symbolize  the  great  field  of  electric  trans- 
portation. The  author  is  to  retain  the  copyright  of 
his  composition.  It  is,  however,  to  be  dedicated  to 
the  Detroit  United  Railway,  which  company  retains 
the  privilege  of  reproducing  words  and  music  in  any 
publication  and  of  using  the  song  in  any  advertising 
literature.  Words  and  music  may  be  the  joint  effort 
of  two  authors,  but  words  must  fit  music.  No  unat- 
tached verses  or  music  will  be  considered. 

The  task  of  judging  the  merit  of  the  compositions 
and  awarding  the  prize  will  be  left  to  a  committee  of 
three  musicians.  No  names  or  addresses  must  ap- 
pear upon  any  manuscript.  A  separate  letter  must 
accompany  each  contribution,  which  in  the  competi- 
tion, will  be  designated  by  a  number.  The  music 
must  not  be  too  pretentious  or  the  verses  too  volumi- 
nous. The  competition  will  be  open  for  several 
months,  the  precise  time  lim.it  to  be  stated  subse- 
quently. All  contributions  must  be  mailed  or  de- 
livered to  Mr.  John  H.  Fry,  Detroit  United  Railway, 
12  Woodward  Avenue. 


Bank  Vault  Opened  by  Electricity. 

The  vault  of  the  Franklin  Savings  Bank  in  Boston 
refused  to  open  one  day  recently.  It  simply  was 
one  of  those  cases  which  happen  about  once  in  a 
thousand  times,  where  the  combination  refuses  to 
work.  Finally  electrical  experts  were  called  in  and 
during  the  night  they  began  their  work.  They  were 
furnished  with  a  detailed  plan  of  the  vault,  and,  by 
careful  calculation,  fixed  upon  just  the  particular 
point  at  which  to  begin  operations  to  realize  the 
best  results  with  the  least  damage  to  the  vault.  They 
took  a  carbon  and  made  an  electrical  connection  be- 
tween it  and  the  wires  of  the  Edison  company  out- 
side the  building.  With  a  current  amounting  to 
1,500  amperes  they  began  to  melt  a  hole  through 
the  door.  The  carbon  soon  grew  white  hot,  and  the 
light  was  so  intense  that  the  electricians  were 
obliged  to  wear  thick  dark  glasses  to  protect  their 
e3'es.  For  2^/^  hours  during  the  night  the  elec- 
tricians continued  at  their  work,  at  the  end  of  which 
time  they  had  bored  quite  a  good-sized  hole  through 
2Y2  inches  of  iron.  But  that  did  not  actually  open 
the  safe,  and  further  operations  were  postponed  until 
morning.  By  the  use  of  steel  instruments  an  edge 
of  one  of  the  bolts  on  the  inner  surface  of  the  heavy 
door  was  chipped  off,  and  when  this  was  done  the 
bank  officers  and  employes  gathered  about  the  vault 
to  see  the  door  swung  open  at  10:30  in  the  forenoon. 

The  method  is  an  old  one,  but  this  particular  appli- 
cation  excited  much  attention  in  Boston. 


The  Production  of  Iron  Ores  in   1  903. 

Again  the  United  States  has  surpassed  all  com- 
petitors in  its  yearly  output  of  iron  ores.  This  is  the 
most  important  fact  contained  in  the  report  made 
by  Mr.  John  Birkinbine  to  the  United  States  Geo- 
logical Survey  on  the  production  of  iron  ores  in 
1903.  The  quantity  of  iron  ore  produced  in  the 
United  States  in  the  year  ending  December  31,  1903, 
was  35,oi9>3oS  long  tons.  This  means  a  decrease  of 
534,827  long  tons,  or  about  i^/^  per  cent,  from  the 
maximum  of  35,554-135  long  tons  in  1902.  The  quan- 
tity mined  in  1903  is,  however,  the  second  largest 
recorded,  and  is  greater  than  the  combined  totals 
for  the  year  1902  of  German,v,  Luxemburg  and  the 
British  Empire,  which  are  the  nearest  competitors 
of  the_  United  States.  The  data  for  1903  for  these 
countries  are  not  yet  available,  but  the  same  com- 
parison will  probably  prove  true  for  this  year  also. 

The  iron  ore  obtained  in  1903  came  from  22  states 
and  two  territories.  Minnesota,  Michigan,  Alabama 
and  Wisconsin  were  the  leaders  in  production.  Ne- 
vada was  added  to  the  list  of  producing  states,  while 
Vermont  and  Montana  reported  no  ore  mined  in  1903. 

The  iron  ore  mined  was  of  the  four  general  com- 
mercial classes — red  hematite,  brown  hematite,  mag- 
netite and  carbonate.  In  1903  the  quantity  of  red 
hematite  mined  in  the  United  States  was  86.6  per 
cent,  of  the  total  for  the  country,  and  of  that  Min- 
nesota contributed  over  one-half.  Alabama  was 
the  most  important  contributor  of  brown  hematite. 
The  three  principal  states  that  mined  magnetite  in 
1903  were  New  Jersey,  New  York  and  Pennsylvania, 
The  red  hematite  showed  a  decrease  of  about  one 
per  cent,  from  the  production  of  1902,  the  brown 
hematite  and  the  magnetite  a  decrease  each  of  seven 
per  cent.  Only  the  carbonate  ores,  the  least  im- 
portant class,  showed  an  increase  over  the  output  of 
1902.  That  increase  amounted  to  no  less  than  26  per 
cent.  As  in  1902.  all  of  this  class  of  ore  was  ob- 
tained in  Ohio  and  Maryland. 

The  Lake  Superior  district  stands  pre-eminent  as 
a  producer  of  iron  ore.  Its  annual  output  exceeds 
that  of  any  foreign  country,  and  the  average  char- 
acter of  its  ore  is  excellent.  In  the  year  1903  the 
Mesabi  and  Vermilion  ranges  in  Minnesota,  the  Mar- 
quette _  range  in  Michigan  and  the  Menominee  and 
Gogebic  ranges  in  Michigan  and  Wisconsin  produced 
a  total  of  26,573,271  long  tons  of  iron  ore.  Of  this 
ore  the  Mesabi  range  alone  produced  51  per  cent. 
In  addition  to  the  above-named  ranges  in  the  United 
States,  a  sixth,  the  Michipicoten  range  was  opened 
in  Canada  in  the  year  1900,  but  its  product  in  1903, 
223,976  long  tons,  is  not  included  in  the  above  data. 

Of  special  interest  in  connection  with  the  produc- 
tion of  Wisconsin  is  the  fact  that  the  year  1903  wit- 
nessed the  initial  output  of  iron  ore  in  the  new 
Baraboo  iron  range,  near  the  town  of  Freedom  in 
the  southern  part  of  the  state.  These  deposits  of 
Bessemer  ore  which  are  within  convenient  railroad 
haul  of  the  blast  furnaces  at  Chicago  may  furnish 
important  additions  to  the  ore  supply  of  these  fur- 
naces. 

The  state  of  Pennsylvania  showed  a  decline  of 
22  per  cent,  from  the  total  of  1902.  This  decline  is 
due  almost  entirely  to  the  diminished  output  of  one 
of  the  large  mines,  the  Cornwall  Ore  Hills,  to  which 
Pennsylvania  has  been  mainly  indebted  for  its  posi- 
tion as  a  prominent  producer  of  iron  ores.  New  Jer- 
sey, on  the  other  hand,  showed  an  increase  of  nearly 
10  per  cent,  over  its  1902  production.  The  construc- 
tion of  several  modern  furnaces  was  the  chief  cause 
of  the  increased  output  in  New  Jersey,  and  it  is  prob- 
able that  an  augmented  production  may  be  expected 
in  the  near  future. 

The  total  value  at  the  mines  of  the  35,019,308 
long  tons  of  iron  ore  produced  in  the  United  States 
in  the  year  1903  was  $66,328,415,  or  $1.89  a  ton,  an 
increase  of  five  cents  a  ton,  or  three  per  cent,  over 
the  value  per  ton  in  1902,  viz.,  $1.84.  In  1903  the 
highest  average  value  at  the  mine  was  placed  on  the 
Colorado  iron  ores,  viz.,  $3.12  a  ton,  and  the  lowest 
on  Texas  ores,  $1  a  ton. 

Iron  ore  to  the  amount  of  980,440  long  tons,  val- 
ued at  $2,261,008,  or  $2.31  a  ton,  was  imported  into 
this  country  in  1903  from  Cuba,  Canada,  Spain,  New- 
foundland, Algeria,  the  United  Kingdom,  British 
Columbia,  Belgium  and  Germany.  It  is  evident  from 
the  relatively  high  value  placed  on  the  ores  from 
some  countries  that  the  estimate  is  based  on  some 
other  constituent  than  the  iron  contained  in  the  ore. 
The  total  export  of  iron  ore  in  the  year  1903  was 
8o,6ri  tons,  valued  at  $255,728.  The  greater  portion 
of  this  went  to  blast  furnaces  located  in  the  prov- 
ince of  Ontario,  Canada. 


High -voltage    Experiments    at    Niagara 
Falls. 

Some  time  ago  Mr.  J.  E.  Aldred  of  Boston,  Mr. 
James  Ross  of  Montreal  and  Mr.  Frederic  Nicholls 
of  Toronto  jointly  contributed  a  sum  of  money  to 
enable  Mr.  Ralph  D.  Mershon  to  take  up  certain 
high-voltage  experimental  work,  the  results  of  which 
are  to  be  made  public  in  a  paper  by  him.  The  prep- 
arations for  this  work,  which  will  be  done  at  Niagara 
Fall,  N.  Y.,  are  about  completed,  and  the  work  itself 
will  soon  be  under  way.  It  is  proposed  to  take 
measurements  on  an  experimental  line  up  to  at  least 
100,000  volts,  and  possibly  as  high  as  200,000  volts. 
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Ohio  Telephone  Notes. 

Pay  stations  may  be  cstahlislicd  throughout  Cleve- 
land by  the  Cuyahoga  Telephone  Company,  if  the 
Board  of  Public  Service  grants  the  privilege  to  to' 
experiments  at  two  points.  The  idea  is  to  plnce 
small  automatic  telephone  boxes  on  the  telephone 
poles,  so  that  anyone  desiring  to  use  them  may  drop 
a  nickel  in  the  slot  and  secure  the  service  at  almost 
any  point,  as  he  may  get  any  number  he  desires. 
At  first,  the  management  desires  to  place  only  t\yo 
such  boxes  in  operation,  both  in  the  residence  dis- 
trict  on    Euclid   Avenue. 

The  Union  Trust  Company  of  Cincinnati  and  the 
Dayton  Savings  and  Trust  Company  of  Dayton  have 
purchased  the  $250,000  bond  issue  of  the  Home  Teie- 
phone  Company  of  Dajlon  at  almost  par.  The  coni- 
pany  will  retire  bonds  hearing  a  higher  rate  of  in- 
terest. 

In  connection  with  the  telephone  system  estab- 
lished in  the  Colonial  Hotel  in  Qeveland,  the  Beil 
company  has  established  a  fire-alarm  system  that  is 
quite  unique.  On  receipt  of  a  signal  of  fire  a  switch 
at  the  hotel  switchboard  may  be  turned  and  a  small . 
bell  in  each  room  will  ring  continuously.  The  com- 
pany has  equipped  all  of  the  200  rooms  in  the  hotel 
and  established  an  up-to-date  switchboard  in  the 
office,  doing  away  with  the  old  annunciator  system. 

Henry  Grecnler  is  the  president  of  the  Farmers' 
Telephone  Company  of  Highland  Township,  Defi- 
ance County,  which  will  have  connections  with  28 
lather  systems  of  the  same  kind.  .\  line  may  be  built 
to   Defiance   to  connect   with   the  local   system. 

The  Newark  Telephone  Company  of  Newark  has 
declared  a  one  per  cent,  quarterly  dividend  on  com- 
mon stock.  A  toll  line  to  Gratiot  has  been  opened 
and  service  is  furnished  to  a  number  of  subscribers. 

The  Oil  Belt  Telephone  Company  of  Norwalk  has 
been  incorporated  with  a  capital  stock  of  $25,000,  by 
H.  E.  Graham,  J.  R.  McKnight  and  others. 

The  council  of  Miamisburg  has  granted  a  franchise 
to  the  Montgomery  County  Telephone  Company, 
which  is  composed  largely  of  Dajton  men. 

.A  number  of  the  auxiliary-  companies  of  the  Fed- 
eral Telephone  Company  will  pay  a  dividend  the 
coming  year.  President  Dickson  believes  that  stock- 
holders should  have  dividends  as  soon  as  the  com- 
panies are  earning  a  fair  amount  -above  the  fixed 
charges.  C. 


Michigan  Telephone  Matters. 

The  Citizens'  Telephone  Company  of  Lowell  'nas 
announced  an  increase  in  rates,  to  take  effect  on 
October  1st.  from  $g  to  $12  per  month. 

.■\  bitter  fight  is  now  in  progress  between  the  Mich- 
igan State  Telephone  Company  and  the  Union  Tele- 
phone Company  in  Owosso.  The  Union  compan\* 
lias  headquarters  at  .-Mma.  with  hundreds  of  miles 
of  toll  lines  in  the  western  part  of  the  state.  This 
company  was  organized  seven  years  ago  and  is  in 
a  prosperous  condition.  The  Bell  interests  started 
by  cutting  rural  telephone  rates  to  low  figures,  and 
then  turning  their  attention  to  the  city  of  Owosso. 
Mayor  Stanley  E.  Parkliill,  who  is  also  president 
of  the  Union  company,  will  resign  the  latter  position, 
in  order  that  another  man  may  take  his  place  direct- 
ing the  fight  against  the..Bell  interests.  The  Cham- 
ber of  Commerce,  which  represents  nearly  all  of  the 
business  in  the  city,  has  unanimously  adopted  a 
resolution  declaring  the  two  telephone  systems  an 
unnecessary  burden,  and  that  after  October  1st  the 
Union  telephones  will  be  used  exclusively.  The  Bell 
company  has  only  go  telephones  in  Owosso  not  dupli- 
cated by  the  Union  company,  and  the  latter  company 
is  fast  replacing  or  duplicating  these. 

The  Reading  Central  Telephone  Company  has  com- 
pleted the  arrangements  with  the  ^lichigan  Slate 
rclephune  Company  which  gives  the  latter  company 
the  exclusive  right  to  the  local  exchange  in  tlills- 
dale  and  allows  the  Reading  company  the  rest  of 
the  county.  The  Michigan  State  Telephone  Company 
transfers  its  local  exchange  in  Reading  to  the  local 
company,  thus  giving  the  latter  a  business  of  over 
4C»  rural  telephones  in  the  county.  'Ihis  al-i  gives 
the  subscribers  of  either  company  free  exchange  be- 
tween Hillsdale  local  and  Reading  local  or  rural 
lines.  W. 


Telephone   News  from  the   Northwest. 

E.  J.  Cooper  of  Minneapolis  is  looking  over  the 
field  with  a  view  to  building  a  telephone  line  be- 
tween Two  Harbors  and  Grand  Marais,  Minn..  1 10 
miles.  Grand  Marais  is  on  the  north  shore  of  Lalcc 
Superior,  and  has  no  railroad  connection. 

W.  B.  Bascom.  new  owner  of  the  local  exchange 
at  Harvey,  N.  D.,  will  rebuild  the  system  on  a  cen- 
tral-energy basis. 

.\  rural  telephone  line  will  be  built  by  the  Farmers' 
Telephone  Company  from  Mansfield  to  Faulktcn, 
S.  D. 

The  Marion  (Wis.)  and  Northern  Telephone  Com- 
I)any  cunteiuplates   extending   a   line   to   Shawano. 

Mager  &  Camden  have  installed  a  local  telephone 
exchange  for  Walhalla,  N.  D.,  with  a  list  of  60 
subscribers. 

The  city  engineer  of  St.  Paul  carried  out  his  threats 
to  remove  the  wires  of  the  Twin  City  Telephone 
Company  from  Hague  Avenue,  between  \'ictoria  and 
Lexington.  The  telephone  company  secured  a  re- 
straining order  to  prevent  any  further  destruction 
of  its  lines  and  started  repairs,  .^fter  arresting  a 
number  of  the  workmen  an  agreement  between   the 


city  and  the  company  was  reached  to  allow  matters 
to  rest  until  the  hearing  on  the  application  for  a 
permanent  injunction. 

The  completion  of  the  Tri-state  Telephone  Com- 
pany's lines  to  La  Crosse,  Wis.,  from  the  Twin  Cit- 
ies resulted  in  a  reduction  of  rates  from  75  cents 
to  50  cents. 

The  Boone  County  (Iowa)  Telephone  Company 
has  given  a  mortgage  for  $50,000  to  J.  H.  Herman,  as 
trustee,  to  secure  five  per  cent,  bonds  issued  to  that 
amount. 

The  Emmet  County  Telephone  Company  has  been 
organized  at   Estherville,  Iowa. 

The  central  station  of  the  E.  H.  Martin  Telephone 
Company  of  \\'ebster  City,  Iowa,  is  being  rebuilt. 

E.  N.  Egge  has  purchased  the  Thornton  (Iowa) 
telephone  exchange. 

The  Mauston  (Wis.)  Electric  Light  and  Power 
Company  and  the  M'auston  Telephone  Company  have 
consolidated  as  the  Mauston  Electric  Service  Com- 
pany. P.  D.  Curran  is  president  and  -A.  W.  Hasig 
secretary.  R. 


Independents  Organize  in  Pennsylvania. 

Pennsylvania  Independent  telephone  men  formed  a 
state  association  at  Harrisburg  last  week,  when 
President  J.  B.  Hoge  of  the  National  association  ad- 
dressed them.  The  organization  was  completed  with 
the  following  ofiicers :  President.  B.  F.  Mevers  of 
Harrisburg:  vice-presidents,  R.  E.  Flinn  of  Pitts- 
burg, Charles  Griffith  of  Johnstown  and  H.  E. 
Bradley  of  Philadelphia :  treasurer,  C.  E.  W"ilson, 
Philadelphia;  executive  committee.  B.  F.  Afeyers  of 
Harrisburg.  C.  E.  Wilson  and  J.  G.  Splane  of  Pitts- 
burg. Jud.ffc  Robert  E.  Umbel  of  Uniontown,  W.  D. 
Barrard  of  Philsdelpbia,  E.  D.  Scade  of  Johnstown, 
Willinm  B.  Trask  of  Erie,  B.  G.  Rudy  of  York  and 
C.  W.  Kline  of  Hazleton;  trustee,  Ellis  Orvis  of 
Bellcfontainc.  The  new  association  will  be  a  mem- 
ber of  the  National  association. 


TELEPHONE  MEN. 

Judge  J.  M.  Thomas,  for  several  years  president 
of  the  Independent  Telephone  Association  of  the 
United  States,  is  lying  verj-  ill  at  his  home  in  Irv- 
ington-on-thc-Hiidson.  New  York,  and  the  physi- 
cians hold  out  no  hope  of  his  recovery.  M'r. 
Thomas  is  one  of  the  prominent  figures  in  Inde- 
pendent telephony  and  the  high  regard  in  which 
lie  is  held  is  shown  bv  a  resolution  passed  at  the 
recent  convention  of  the  association  In  St.  Louis, 
reciting  "that,  without  detracting  from  the  value  of 
the  services  rendered  the  cause  of  Independent  tele- 
r-hony  bv  many  others,  the  association  recognizes  in 
Judge  Thcmas  one  w-ho  has  done  more  for  this  cause 
tb.an  any  other  living  man." 

James  E.  Hoge.  the  recently  elected  president  of  the 
National  Independent  Teleplione  .Association,  was 
born  in  Ohio  in  1866.  He  became  a  railroad  telegraph- 
er and  afterward  embraced  "business  pursuits.  In 
Lorain,  Ohio,  he  became  interested  in  telephone  work, 
later  becoming  connected  with  tlie  Everett-Moore 
syndicate.  The  head  of  this  organisation,  recogniz- 
ing his  ability,  in  iSgS  made  him  secretary  of  the 
United  States  Telephone  Company,  when  he  moved 
to  Cleveland.  He  still  holds  the  position  of  secre- 
tary of  the  United  States  Telephone  Company,  and 
is  also  vice-president  of  the  Federal  Telenhone  Com- 
pany. '\\r.  Hoge  is  a  man  of  pleasant  address,  and 
although  a  busy  man,  is  always  ready  to  give  atten- 
tion to  those  who  desire  to  consult  him.  He  is 
married  and  has  three  childrcn. 


EXTENSIONS  AND   IMPROVEMENTS. 

The  Interstate  Telephone  and  Telegraph  Com- 
naiiy  will  build  a  line  from  Pine  City,  Wash.,  through 
Thornton  to  St.  John. 

The  Kansas  City  Home  Telephone  Company  of 
Kansas  City.  Mo.,  has  just  secured  a  franchise  for 
the  suburb  of  .Argentine,  Kan. 

1"lie  Southwestern  Telegraph  and  Telephone  Com- 
pany has  let  the  contract  for  improvements  to  its 
exchange  building  in  Houston,  Texas,  to  cost  $15,000. 

Work  is  progressing  rapidly  on  the  exchange  and 
equipment  of  the  Utah  Independent  Telephone  Com- 
pany at  Ogden,  Utah,  and  the  management  an- 
nounces that  the  system  is  about  ready  for  operation. 
.A  carload  of  instruments  arrived  recently  and  Salt 
Lake  and  Ogden  will  be  connected  with  500  tele- 
i)hones  to  begin  with. 

Barber  &  Brailey  of  Toledo,  Ohio,  have  secured 
control  of  the  Independent  telephone  plant  at  Hot 
Springs,  .Ark.,  and  will  make  important  improve- 
ments at  once.  It  is  planned  to  construct  quite  a 
little  underground  work  within  the  next  few  months. 
The  switchboard  capacity  will  also  be  enlarged  and 
other  work  done.  J.  S.  Brailey,  Jr.,  and  L.  M.  Flesh 
are  in  charge  of  the  work. 

The  Pacific  .States  Telephone  and  Telegraph  Com- 
pany will  soon  commence  work  on  a  new  telephone 
Iniilding  on  Bush  and  Belden  Streets,  San  Francisco. 
The  building  will  be  six  or  seven  stories  in  height 
;ind  will  cost  about  $ico.ooo.  It  will  be  used  ex- 
clusively for  operating  purposes  and  will  be  cquiiiped 
with  the  very  best  and  most  approved  styles  of  ap- 
paratus. The  structure  is  to  be  completed  within 
a  year. 


GENERAL  TELEPHONE  NEWS. 

The  New'  Boston  (  Texas)  Telephone  Coiupany  is 
advertising  its  exchange  for  sale. 

L.  J.  Pettijohn  has  been  granted  a  franchise  to 
put  in  a  telephone  system  at  Dodge  City,  Kan. 

The  Fairfax  Telephone  Company  of  Fairfax,  Okla.. 
has  been  incorporated  with  a  capital  stock  of  $10,000. 

J.  H.  A'oung  has  been  awarded  the  contract  for 
building    the    telephone    line    from    Gallup    to    Zuni, 

N.  M. 

The  Lacy  Telephone  Company  has  been  incorpo- 
rated in  Longiiew,  Texas,  with  a  capital  stock  of 
$25,000. 

J.  P.  Wilkinson  of  Comanche,  Tex.,  has  succeeded 
to  the  entire  business  of  the  Comanche  Telephone 
Company. 

C.  E.  McHargue  of  Fulton,  Kan.,  has  sold  his 
stock  in  the  Osage  A'alley  Telephone  Company  to 
Frank  H.  Niles. 

The  Home  Telephone  Company  of  West  College 
Corner,  Ind.,  has  increased  its  capital  stock  from 
$4.oco  to  $25,000. 

The  Ontario  (Canada)  Municipal  Association  has 
passed  a  resolution  favoring  the  purchase  by  the 
government  of  the  trunk  telephone  lines. 

The  Lacey  Telephone  Company  of  Longview. 
Texas,  has  been  incorporated  with  a  capital  stock 
of  $3S,coo  by  J.  C.  Lacey,  E.  Lacey,  J.  W.  Yates 
and  others. 

The  Kinloch  Long-distance  Telephone  Company  of 
St.  Louis  has  increased  its  capital  stock  from  $2,000,- 
000  to  $3,000,000,  and  will  invest  the  increase  in 
additional  lines. 

J.  S.  Haley  of  Independence.  Mo.,  has  just  sold 
the  Independent  telephone  exchanges  in  Warrensburg 
and  Knobnoster,  Mo.,  to  the  Kinloch  Long-distance 
Telephone  Company  of  St.  Louis. 

It  is  reported  that  a  new  telephone  company  has 
been  incorporated  at  Colorado  City,  Colo.,  to  be 
known  as  the  El  Paso  Telephone  Company  and 
having  a  capital  stock  of  $500,000. 

The  Ottumwa  Telephone  and  Electric  Company  of 
Cleveland,  Ohio,  has  been  incorporated  with  a  capi- 
tal stock  of  $150,000,  bv  J.  .A.  Smith,  E.  A.  Williams, 
Charles  K.  Carter,  Fred  L.  Taft  and  G.  M.  Wagner. 

C.  W.  Hinchcliffe  of  Tucson,  Ariz.,  manager  of 
the  Arizona  Telephone  Company,  has  been  in  con- 
sultation with  W.  F.  Holt,  owner  of  the  line  at 
Imperial,  Cal.,  with  a  view  to  the  extension  of  the 
system. 

The  Osage  Valley  Telephone  Company  at  its  an- 
nual meeting  at  the  main  office  in  Fulton,  Kan.,  elect- 
ed A.  J.  Ball,  president ;  E.  T.  ShalTer.  vice-presi- 
dent; Frank  H.  Niles,  secretary,  and  l.\  M.  Bying- 
ton,  treasurer. 

A  subscription  is  being  taken  up  for  a  telephone 
system  in  Vallejo  Township,  Cal.  Ernest  Ormsby 
is  one  of  the  promoters  of  the  project.  Telephone 
systems  will  soon  be  in  operation  in  all  the  rural 
precincts  near  Petaluma. 

The  Kansas  City  (Mo.)  Home  Telephone  Com- 
pany has  taken  over  the  business  of  the  Western 
Independent  Telephone  Company,  which  was  the 
corporation  under  which  the  toll  lines  of  the  sur- 
rounding country  were  operated. 

The  Citizens'  Telephone  Company  of  Newcastle. 
Pa.,  the  Union  Telegraph  and  Telephone  Company, 
and  the  ilercer  County  Telephone  Company  are 
included  in  a  merger  of  all  Independent  companies 
of  Western  Pennsylvania  and  Western  New  York 
under  the  name  of  the  Erie  Telephone  Company. 

.Among  the  telephone  companies  incorporated  in 
Indiana  last  week  were  the  following;  Prairie 
Branch  Telephone  Company,  Hancock  County;  capi- 
tal, $130;  directors,  Jesse  W.  Bceson,  Orlando  Jes- 
sup,  M.  L.  Jones,  \\'.  J.  Swain  and  Harry  Junken. 
Pullman  Telephone  Company,  Elkhart,  capital  stock, 
$10,000;  incorporators,  Martin  E.  Crow,  John  K. 
Johnston.  People's  Mutual  Telephone  Company, 
Wolcottville;  capital  stock,  $2,000;  incorporators, 
-A.  L.  Ehrleman,  Daniel  Stroyer,  A.  W.  M'uUer. 

The  Lake  Shore  and  Michigan  Southern  railroad 
has  made  the  final  connections  in  its  telephone  sys- 
tem which  it  has  installed  along  its  entire  line 
from  Chicago  to  New  York.  The  line  was  estab- 
lished primarily  so  that  officials  in  New  York  and 
Chicago  could  have  a  quick  and  satisfactory  means 
of  communication  with  each  other  and  with  all  parts 
of  the  system.  The  line  was  not  constructed  with 
the  purpose  of  employing  it  in  place  of  the  telegraph 
in  train  dispatching,  but  will  be  used  extensively 
as  an  auxiliary  of  the  telegraph  system  in  the  trans- 
mission of  orders  concerning  the  making  up  of  trains 
and  other  similar  details  when  the  wires  are  not  in 
service  for  more  important  long-distance  confer- 
ences. 


.All  the  cable  street  railways  in  Kansas  Cilv  arc 
being  replaced  by  electric  lines.  It  is  impossible  to 
tell  just  how  long  it  will  be  before  traffic  is  re- 
sumed. Part  of  the  track  is  being  relaid  with  a 
specially  devised  rail  on  account  of  the  heavy  grade. 
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Central  Telephone  Exhibit  at  St.  Louis. 

Prominent  among  the  telephone  exhibitors  at  the 
World's  Fair  at  St.  Louis  is  the  Central  Telephone 
and  Electric  Company  of  that  cit>*.  Fig.  i  gives  a 
front  view  of  the  booth,  which  is  located  in  the 
Palace  of  Electricity.  The  facade  is  decorated  in 
white  with  gold  trimmings,  the  company's  name 
appearing  in  gold  letters  in  the  center.  On  each  side 
is  the  well-known  arrow  trademark  in  red.  white  and 
hlue. 

The  interior  of  the  booth  (Fig.  2)  is  decorated  in 
red  burlap  to  the  chair  rail,  and  above  this  the  walls 
and  ceiling  are  covered  with  a  light  green  burlap. 
Small  silk  flags  of  all  nations  are  used  for  further 
decoration  of  the  side  walls.  All  woodwork  of  the 
interior  of  the  booth  is  white.  On  the  side  wall  in 
the  booth  arc  shown  all  styles  of  telephone  apparatus 
of  this  company's  manufacture  in  various  woods 
and  finishes,  there  being  five  different  finishes  for 
each  style  of  telephone.  There  are  central-energy 
instruments  with  and  without  local  battery,  and 
bridging  and  series-magnet  telephones  in  six  differ- 
ent designs;  also  central-energ}-  intercommunicating 
telephones,  the  "adjustaphone"  in  six  different 
forms,  and  various  designs  of  desk-telephone  adjust- 
ment. There  are  also  shown  the  Central  giant  ex- 
tension bells,  extension  bells  with  condensers  and 
-  regular   types   of   extension   bells. 

On  the  pillars  and  pedestals  of  the  booth  are  dis- 
played the  various  types  of  Central  protectors^  in 
which  the  well-known  patent-wrapped  fuse  is  used. 
Here  also  are  single  and  double-line  fuse  blocks,  dis- 
tributing boards,  cross-connecting  boards  (plain  and 
with  test  clips),  self-soldering  heat  coils  and  a  full 
line  of  the  celebrated  Becker  terminal  heads.  The 
Central  Telephone  and  Electric  Company  is  proud 
t  f  its  success  in  the  protector  line  and  is  making  this 
department    a    prominent     feature    of    its     exhibit. 
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phone  man  of  the  first  rank.  He  has  been  at  it  lor 
20  years;,  had  his  schooling  with  the  Bell  and  has 
been  connected  with  several  leading  Independent 
telephone  factories.  Mr.  William  Hahne,  foreman  of 
the  switchboard  department,  is  a  "side  partner"  for 
Mr.  Gradolph,  and  would  rather  trace  a  circuit  than 
eat  a  good  meal.  Mr.  Homer  Wooldridge,  foreman 
of  the  department  of  transmitters  and  telephone  as- 
sembling, has  personallj-  made  over  lO.OOO  transmit- 
ters and  knows  when  they  are  right. 


American  Telephones  for  Brazil. 

One  of  the  first  telephone  contracts  awarded  any 
Jndepentlent  manufacturer  in  the  United  States  from 
South  America  has  recently  been  placed  by  the 
Ccmp.  Telephonica  do  Estado  de  Sao  Paulo,  of  Sao 
Paulo,  Brazil.  The  equipment  contracted  for  is  for 
replacing  and  greatly  enlarging  the  company's  present 
system,  which  is  to  be  extended  to  cover  the  entire 
city,  having  at  present  a  population  of  nearly  ico.oco. 
The  local  telephone  company  was  represented  by 
Eduardo  de  Aguiar  D'Andrada,  chief  electrical  engi- 
neer cf  the  Sao  Paulo  Railway  Company,  and  Ed- 
gqn!  de  Souza,  chief  electrical  engineer  of  the  Sao 
Paulo  Light  and  Power  Company,  w"ho  thoroughly 
investigated  the  systems  and  sample  parts  and  passed 
on  the  tenders  from  manufacturers  of  large  exchange 
equipments  in  the  United  States,  and  also  of  for- 
eign manufacturers,  and  recommended  the  adoption 
of  the  International  self-restoring  drop  full-multiple 
switchboard  equipment.  The  contract,  secured  by 
the  International  Telephone  Manufacturing  Company 
of  Chicago,  consists  of  a  4,000-line  capacity  multiple 
generator -call    switchboard,    fully    equipped    for    the 


Planning  a  Telephone  System.' 

By  Samuel  G.  McM'een. 

I. suppose  a  good  many  of  you  are  saying:  "I 
hope  it  won't  be  a  long  story;  I  hope  he  has  not  put 
in  a  lot  of  figures."     Well,  it  isn't ;  and  I  haven't. 

If  all  the  towns  were  about  alike  in  the  way  their 
people  are  distributed  over  the  town's  territory;  if 
the  prices  of  materials  did  not  change;  if  no  im- 
provements were  made  in  machinery  and  supplies : 
if  there  were  reasonable  expectation  that  stj'les  and 
fashions  in  telephone  things  would  be  constant;  if 
it  were  just  as  easy  to  dig  holes  and  ditches  in  the 
ground  in  one  town  as  in  another;  if  the  people  in 
one  town  were  just  as  wealthy  as  in  any  other,  and 
if  the  long-distance  line  system  were  now  complete 
enough  to  cover  the  continent — then,  planning  a 
telephone  system  would  be  easy.  In  such  ideal  con- 
ditions a  person  with  the  telephone  fever  might  place 
an  order  with  the  manufacturers  for  "one  standard 
equipment  of  so  many  stations,"  and  w-ith  the  con- 
tractors for  ''one  standard  system  of  so  many  lines." 
And  there  would  be  a  great  final  gratification  in  the 
fact  that  the  real  investment  would  be  found  very 
much  like  the  original  estimate — a  condition  which 
happens  so  seldom  as  to  be  quite  striking  when  it 
does  occur. 

■  A  certain  gentleman  wdio  wanted  to  overhaul  the 
plumbing  in  his  house  declined  to  give  money  to 
charity  when  requested.  His  reason  was  that  he 
was  about  to  spend  several  thousand  dollars  on  his 
house,  as  the  estimate  alone  was  $350.  Some  of 
the  people  who  have  been  attracted  to  the  telephone 
business  because  it  seemed  to  be  cheap  and  easy  may 
drop  a  tear  of  sympathy. 

It  is  no  news  to  say  that   a  plan  for  a  telephone 


Fig.  I,     Front  View  of  Booth. 

In  the  center  of  the  booth  has  been  placed  a  power- 
ful motor-driven  punch  press,  on  which  will  be 
shown  the  manners  of  making  parts  for  the  pro- 
tectors, and  workmen  w'ill  assemble  these  parts  on 
porcelain  base  blocks,  which  will  be  given  to  cus- 
tomers as  souvenirs. 

The  company  is  also  well  provided  with  other 
souvenirs  in  the  form  of  miniature  watch-charm 
receivers,  button  pins  with  its  trademark  and  the 
handsome  instrument  catalogue,  in  which  are  shown 
various  views  of  the  exposition  exhibit  buildings, 
the  Cascades  and  World's  Fair  sculpture.  The  com- 
pany extends  a  hearty  invitation  to  all  telephone 
mento  visit  it  and  make  this  booth  headquarters  while 
at  the  Fair,  but  to  those  prevented  from  doing  so  it 
will  mail  free  of  charge  on  request  the  souvenirs 
mentioned  above. 

The  Central  Telephone  and  Electric  Company  is 
the  outgrow^th  of  the  business  started  by  its  presi- 
dent, Mr.  J.  S.  Cuming,  just  nine  years  ago.  At  the 
present  time  the  company  occupies  an  entire  building 
of  three  floors  and  cellar,  having  50,000  square  feet 
of  fioor  space.  The  sales  during  the  year  1903 
amounted  to  just  20  times  the  amount  of  the  first 
3-ear's  sales.  "  The  company  adopted  the  policy  of 
being  able  to  furnish  the  telephone  buyer  with  ever>*- 
ihing  he  may  need.  It  has  the  St.  Louis  agency 
for  the  American  Steel  and  \\'ire  Compan}"-  (bare 
iron  wire),  American  Electric  Works  (paper-insu- 
lated telephone  cable),  General  Electric  Company's 
rubber-covered  telephone  wires,  and  other  high-class 
supplies. 

Mr.  C.  H.  Wallis,  the  vice-president,  is  the  general 
traveling  representative,  and  is  particularly  well- 
known  in  Wisconsin  and  Kansas.  He  also'  has  cus- 
tomers in  Illinois.  Arkansas.  Indian  Territory  and 
Oklahoma.  Mr.  W.  L.  Moase,  sales  manager,-  is  an 
old-time  electrical  man,  though  comparatively  young 
in  years.  He  served  his  apprenticeship  with  the  old 
Detroit  Electrical  Works.  Mr.  J.  A.  Becker,  super- 
intendent, started  with  ilr.  Cimiing  nine  years  ago 
and  is  still  at  it.  He  is  the  inventor  of  the  Becker 
terminal  head  and  has  been  in  charge  of  the  factory 
for  several  years  past.  Mr.  Leo  Brandewiedc,  sec- 
retary, is  the  financial  man.  Mr.  W.  F.  Gradolph, 
telephone  engineer,  is  well  known  as  a  practical  tele- 
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immediate  operation  of  1.500  lines,  including  com- 
plete powder  plant,  storage-battery  set  for  busy  test. 
pilot  lamps,  operators'  instruments,  etc..  together 
with  rack  for  mfin  and  intermediate  distribution, 
lightning  arresters  and  sneak-current  protectors,  all 
complete  ready  for  installing. 


MANUFACTURERS    AND    DEALERS. 

A.  J.  Rousseau,  representing  the  Automatic  Elec- 
tric Company,  Chicago,  is  now  making  an  extensive 
business  trip  throughout  the  territory  south  of  the 
Ohio  River,  ilr.  Rousseau's  efforts  in  the  Inde- 
pendent telephone  field  in  general  are  well  known 
and  his  work  for  "automaticity,"  although  he  has 
only  been  a  short  while  in  this  branch  of  the  field, 
is  bringing  his   company  excellent   results. 

The  Independent  telephone  companies  are  rapidly 
coming  to  the  conclusion  that  a  great  deal  of  revenue 
may  be  derived  through  operating  private  branch  ex- 
changes in  certain  localities.  An  instance  of  this  is 
show'n  by  the  recent  equipment  shipoed  to  the  To- 
peka  Independent  Telephone  and  Telegraph  Com- 
pany, Topeka.  Kan.  This  calls  for  a  private-branch- 
exchange  equipment  for  installation  in  the  high 
school  at  Topeka.  The  subscribers'  lines  for  private 
branch  exchange  are  supplied  with  current  from  a 
local  installation  of  dry  batteries,  this  plan  having 
been  thought  the  most  economical  one  bv  the  Topeka 
company.  The  equipment  further  consists  cf  a  com- 
plete arrangement  for  incoming  and  outgoing  trunk 
circuits.  The  switchboard  was  built  by  the  Ameri- 
can  Electric  Telephone  Company  of  Chicago. 


The  Egerton  Tramway  Company  opened  its  new 
electric-car  system  in  Pictou  County.  Nova  Scotia, 
recently,  when  the  municipal  authorities  were  taken 
over  the  trolley  line.  The  line  is  eight  miles  long 
and  connects  the  coal-mining  and  steel-manufactur- 
ing towns  of  Westville,  Stellarton,  New  Glasgow 
and  Trenton,  with  an  aggregate  population  of  15,000. 
The  roadbed  and  car  equipment  are  said  to  be  the 
finest  in  Eastern  Canada.  The  system,  including  the 
power  house  and  the  trestle  bridge  across  the  East 
River,    has   been    completed    in    six   months. 


Interior  View. 


system,  wheth.er  it  includes  merely  an  e.xchange  for 
a  town  or  a  toll-line  system  as  well,  must  plan  to 
build  the  system  at  the  lowest  possible  cost  in  in- 
vestment, and  the  lowest  possible  costs  of  operating 
the  thing  when  done,  keeping  it  in  operating  condi- 
tion, replacing  parts  of  it  when  they  are  worn  out. 
and  replacing  other  parts  at  just  the  time  it  is  wisest 
to  do  so  to  get  the  advantages  of  newer  and  better  . 
ways.  There  is  a  real  difference  between  the  annual 
cost  of  keeping  the  thing  in  operating  condition, 
ordinarih'-  called  "maintenance."  and  the  annual  cost 
of  replacing  parts  which  are  no  longer  serviceable, 
due  to  their  having  worn  out  or  become  superseded 
by  something  better.  It  has  been  supposed  that  the 
cost  of  operation  depends  mostly  on  good  manage- 
ment, and  this  is  probably  true:  but  the  more  recent 
development  of  automatic  apparatus  is  causing  some 
of  the  old  timers  in  the  business  to  sit  up  and  take 
notice.  I  do  not  mean  to  say  that  it  is  always 
cheaper  to  make  the  connections  by  machinery  than 
by  hand,  but  that  there  is  much  more  reason  now  to 
belie^'e  that  such  a  result  may  be  reached  than  there 
was  five  years  ago. 

To  accomplish  the  lowest  cost  in  investment  does 
not  always  mean  lower  annual  costs  in  maintenance, 
depreciation  and  operation.  You  have  seen  systems 
which  impressed  you  as  having  come  into  being 
largeh'  by  accident;  in  some  of  these  a  little  inspec- 
tion of  the  accounts  will  show  such  annual  sums  of 
unnecessary  outlay  as  are  really  adding  substantially 
to  the  effective  investment.  As  a  fundamental  prin- 
ciple, it  is  supposed  to  be  best  to  run  3'our  business 
on  your  own  capital :  but  there  are  many  telephciic 
exchanges  in  which  borrowed  money  applied  in  bet- 
terments would  pay  interest  on  itself,  and  a  sub- 
stantial profit  besides.  This  because  cf  the  greater 
saving,  even  though  the  borrowed  investment  did 
not  increase  the  gross  revenue  at  all. 

Difference  of  opinion  among  telephone  men  as  to 
the  right  number  of  offices  to  establish  in  a  fairly 
large  city  have  been  supposed  to  be  due  to  the  nat- 
ural tendency  of  men  not  to  agree  with  each  other. 
In   large  cities   in  Europe  there  exists  a  liking  for 

I .  .\  paper  read  before  the  Independent  Telephone  Association 
of  the  United  States  at  St,  Louis.  September  22,  1904.  Mr.  Mc- 
Meen  i^  a  consulting  telephone  engineer  in  Chicago. 
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one  central  office,  with  a  large  number  of  lines.  In 
the  larger  cities  in  the  United  States,  it  is  quite 
usual  to  prefer  a  number  of  offices.  The  e.xplanation 
is  very  simple.  As  telephone  systems  are  now  built, 
a  ver)'  large  part  of  the  annual  cost  of  merely  own- 
ing the  system  a  year  at  a  time,  is  in  the  wire  plant ; 
and  this  in  a  large  city  of  only  reasonable  density 
of  population,  varies  strikingly  with  different  ar- 
rangements of  the  lines  in  offices;  when  they  are 
centered  in  one  office  it  is  quite  the  rule  that  the 
average  length  of  line  is  greater  than  when  part  of 
the  lines  center  in  one  office  and  other  parts  in  others. 
It  is  true  that  where  there  arc  several  offices  in  a 
city,  these  must  be  joined  to  each  other  by  trunk 
lines;  but  as  trunk  lines  are  so  heavily  used,  it  is 
never  true  that  the  total  amount  of  wire  in  sub- 
scribers' lines  and  trunks  is  as  great  with  several 
offices  as  it  is  with  one. 

In  the  cities  of  Europe  a  great  many  more  people 
live  in  a  given  space  than  here.  The  lines  are  there- 
fore shorter.  Labor  is  cheaper.  -"Vnd  in  some  cases 
a  one-office  arrangement  was  chosen  because  the 
engineers  made  a  bad  guess. 

If  there  were  no  other  reasons  to  be  considered, 
more  than  one  office  in  a  town  would  generally  be 
cheapest ;  but,  fortunately,  or  unfortunrttely,  the  cost 
for  operators  is  always  greater  in  the  several-office 
arrangement  than  in  that  of  one  office.  But  in  any 
town  whatever,  an  arrangement  can  be  found  in 
which  the  total  cost  of  owning  and  operating  and 
keeping  up  the  lines  and  offices,  when  taken  as  a 
whole,  will  be  the  least.  In  laying  out  a  system  of 
reasonable  size,  finding  the  number  of  offices  and 
where  they  ought  to  be  is  one  of  the  important  con- 
siderations ;  and  it  is  a  condition  which,  if  poorly 
established,  can  absorb  a  surprisingly  large  amount 
of  money  each  year. 

In  a  small  city,  one  office  is  nearly  always  the 
best  arrangement,  and  in  the  past  it  has  been  cus- 
tomary to  assume  that  this  would  be  so,  and  to  plan 
accordingly,  leaving  the  consideration  as  to  what 
future  arrangement  might  be  best,  to  be  taken  care 
of  by  the  future.  It  has  resulted — and  will  result 
again — that  it  is  found  that  the  one  office  originally 
established  is  in  a  surprisingly  bad  place  when  the 
day  docs  come  that  others  must  be  opened.  By  be- 
ing in  a  bad  place  I  mean  simply  that  when  addi- 
tional offices  are  established,  this  first  one  may  be 
found  by  its  location  to  be  adding  to  the  annual 
cost  of  owning,  operating  and  keeping  up  the  system. 

In  establishing  any  office,  even  if  the  exchange  be 
small,  wisdom  of  choice  is  required  with  reference 
to  the  location  of  the  building,  its  size  and  its  char- 
acter. I  have  pointed  out  that  the  location  of  the 
building  has  an  effect  on  the  length  of  lines.  It 
also  has  an  effect  on  the  fire  risk,  and  sometimes 
there  is  also  a  risk  from  high  waters.  Service  has 
been  interfered  with  by  fire  in  an  adjoining  build- 
ing, even  though  there  was  no  immediate  danger  to 
the  central  office  itself.  Whether  the  building  be 
owned  or  rented,  the  arrangement  of  the  apparatus 
in  it  is  best  when  not  only  the  exact  location  of 
future  additions  is  taken  into  account,  but  when  a 
growth  of  unexpected  amount  is  provided  for.-  In- 
stances have  occurred  where  a  plan  otherwise  good 
has  been  found  to  be  very  bad  because  the  growth 
was  great  enough  to  carty  the  switchboards  against 
a  wall  which  could  not  be  removed  and  in  which 
direction   the   buildin.g  could   not   be   extended. 

The  best  central-office  arrangement,  other  things 
being  equal,  is  that  which  carries  the  entering  cables, 
and  those  which  are  joined  to  them,  through  their 
runs  with  the  greatest  directness,  and,  therefore,  at 
the  smallest  cost.  In  the  larger  offices  a  saving  of 
a  foot  length  in  a  cable  run  is  a  very  considerable 
advantage. 

As  to  choice  among  the  many  types  of  equipment 
now  available,  one  may  gain  a  great  deal  of  infor- 
mation from  the  manufacturers,  as  they  will  tell 
you  all  about  the  good  points  of  their  own  manufac- 
ture, and  sometimes  about  the  bad  points  of  that  of 
others.  A  great  deal  of  light  is  thrown  upon  the 
situation  and  the  embarrassment  of  choosing  is  much 
relieved  by  the  application  of  a  few  simple  but  ex- 
acting tests  to  samples  submitted  by  the  manufac- 
turers. In  every  case  the  prospective  purchaser  has 
a  great  advantage  if  he  purchases  in  accordance  with 
definite  specifications  covering  his  exact  needs, 
because  these  things  not  only  assist  the  manufacturer 
in  knowing  exactly  what  is  called  for,  but  assist 
the  purchaser  in  protecting  himself  in  case  the  things 
delivered    are   not   satisfactory. 

In  all  except  the  very  smallest  offices  careful  plan- 
ning of  the  equipment  will  usually  make  a  saving  in 
the  expense  of  operators.  Where  local  and  toll  du- 
ties devolve  on  the  same  operator  during  quiet  hours, 
economy  and  convenience  may  both  be  accomplished 
by  an  intelligent  arrangement  of  the  switchboard 
locations. 

Since  the  first  introduction  of  the  lead-covered 
cables  there  has  been  a  decrease  in  the  use  of  bare 
open  wire.  Except  as  to  the  cost. of  the  system,  there 
is  no  reason  why  all  wires  should  not  be  in  cables. 
Where  the  development  is  very  dense  it  is  re.illy 
cheapest  to  carry  cables  directly  into  the  buildings, 
but  in  residence  districts  it  is  best  to  strike  a  happy 
medium  between  all-cable  and  all-open  wire.  Be- 
cause a  subscriber  should  be  connected  as  soon  as  his 
contract  is  secured ;  because  to  do  so  means  a  line 
must  be  ready  for  him  in  advance ;  because  the 
future  development  of  the  residence  districts  can 
be  guessed  with  less  exactness  than  the  denser  dis- 
tricts, it  is  necessary  that  the  multiple-tap  method 


of  distributing-cable  conductors  be  used  at  least  in 
some  degree.  If  intelligently  applied  the  multiple- 
tap  method  also  reduces  the  wire-plant  cost  below 
that  of  the  more  cumbersome  open-wire  treatment 
of  line  ends,  with  its  attendant  maintenance  ex- 
pense and  annoyance  of  service  interruption. 

Like  many  other  good  things,  however,  the  mul- 
tiple-tap system  may  be  practiced  to  excess.  There 
is  no  involved  mathematical  formula  which  will 
answer  the  multiple-tap  question  for  a  given  town, 
but  it  is  possible  and  necessary  as  well  to  make 
comparisons  between  the  costs  of  several  arrange- 
ments for  a  given,  territory.  And  these  comparisons 
should  be  made  with  care  enough  and  patience 
enough  to  make  certain  that  the  best  way  has  been 
chosen  when  a  conclusion  really  is  reached. 

In  recent  times  quite  substantial  changes  have 
taken  place  in  the  costs  of  things  which  go  to  make 
up  the  wire  plant.  It  is  gratifying  that  this  is  so, 
because  this  part  of  the  system  has  always  been 
predominant  in  using  up  investment.  No  matter 
how  cheap,  however,  the  materials  for  line  construc- 
tion may  become,  the  proportion  of  labor  cost  to  the 
total  cost  of  the  constructed  thing  will  remain  large. 
As  a  comparison,  it  may  be  interesting  to  know  that 
the  equipment  for  central  offices  and  subscribers 
may  be  installed  for  from  five  to  10  per  cent,  of  its 
cost,  while  very  many  of  the  elements  of  line  con- 
struction cost  as  mucii  for  labor  as  for  material.  A 
thing  which  the  constructor,  therefore,  must  plan 
toward  is  the  elimination  of  labor  wherever  possible. 
There  are  two  good  results  of  such  watchfulness — 
one  is  the  natural  keeping  down  of  the  total  cost, 
and  the  other  a  higher  final  depreciated  value.  For 
if  it  costs  a  dollar  to  put  a  dollar's  worth  of  copper 
in  place,  50  per  cent,  is  more  than  you  can  ever 
get  out  of  it  by  selling  it  as  junk.  This  is  one  of 
the  reasons  why  placing  cables  underground  has  had 
such  an  effect  on  annual  telephone  costs.  Two 
cables  just  alike,  one  on  poles  and  one  in  ducts, 
may  reasonably  be  expected  to  have  an  annual  de- 
preciation cost  of  several  to  one  in  favor  of  the  un- 
derground cable ;  and  this  without  taking  into  ac- 
count the  superior  lasting  qualities  of  the  structure 
which  cares  for  the  latter. 

Without  citing  further  examples,  I  think  I  may 
generalize  by  saying  that  it  is  necessary  to  apply 
these  and  other  simple  rules  to  the  planning  of  a 
telephone  system  for  a  town,  and  to  lay  out  the 
course  of  action  which  when  methodically  pursued 
will  bring  the  original  estimate  and  the  actual  cost 
reasonably  close  together,  not  only  as  to  the  first 
investment  but  to  the  annual  charges  when  in  service. 

Not  the  least  important  thing  in  preparing  to  make 
such  a  plan  is  to  get  on  the  ground  and  become 
saturated  with  the  local  facts.  It  is  gratifying  to 
find  by  experience  that  an  outsider  may  get  such 
a  knowledge  of  a  town  by  tramping  over  it,  by  con- 
sulting public  records,  and  by  diligent  inquiry  from 
those  who  know  as  to  enable  him  to  compile  field 
notes  almost  as  accurate  as  to  the  things  he  needs 
to  know  as  those  taken  by  the  civil  engineer  in  laying 
out  a  railroad.  By  this  I  do  not  mean  merely 
finding  out  what  is  under  the  pavement,  and  Avhere 
there  are  alleys  and  where  none,  because  these  are 
simple  matters.  The  important  thing  is  to  get  so 
many  facts  aI)out  the  town  as  to  enable  .correct 
guesses  to  be  made  as  to  where  the  future  growth 
of  the  town  will  occur,  about  how  fast  it  will  go  on, 
and  in  what  direction  it  will  push;  what  kind  of 
houses  will  be  built  in  this  quarter  and  what  kind  in 
that;  the  probable  change  in  the  business  area  and 
its  present  tendency  of  expansion ;  is  the  street-rail- 
way system  going  to  develop  this  residence  area  more 
than  that,  or  will  a  new  district  spring  up  next 
year?  One  of  the  greatest  helps  toward  reasonably 
correct  conclusions  in  this  plodding  sort  of  investi- 
gation is  to  cut  it  up  into  such  small  pieces  that  the 
great  quantity  of  estimates  will  prevent  a  serious 
error  being  introduced  by  a  few  bad  ones.  In  500 
guesses  the  influence  of  one  wrong  one  is  not  only 
relatively  small,  but  each  guess  is  easier  to  make  with 
truth. 

In  all  of  these  cases  the  elements  of  estimate  are 
made  with  a  view  to  determining  not  so  much  what 
the  town  is  today,  but  what  it  will  be  at  the  end  of 
a  selected  period.  It  is  not  difficult  to  build  a  sys- 
tem for  the  present  for  a  town  of  known  conditions. 
It  is  more  difficult,  and  more  important  as  well,  to 
make  the  plan  complete  for  the  town  which  is  to  be, 
because  it  is  that  town  which  the  system  must  serve. 
The  only  difference  between  the  best  methods  of 
planning  today  and  those  which  have  been  used 
heretofore  is  that  the  later  method  uses  more  care 
in  details  and  realizes  more  fully  the  kinds  of  mis- 
takes which  are  likely  to  be  made.  Perhaps  it  re- 
flects little  credit  on  the  engineers,  but  it  is  dis- 
tinctly to  the  advantage  of  their  employers  that  they 
have  made  almost  all  the  blunders  that  are  possible 
to  be  made ;  and  it  goes  without  saying,  of  course, 
that  a  rrian  of  reasonable  common  sense  will  not 
make  the  same  mistake  twice.  If  they  were  only 
long-lived  enough,  this  tendency  might  result  in 
quite  a  perfect  telephone  condition  being  reached. 

One  of  our  prominent  western  civil  engineers  while 
visiting  his  uncle  in  New  England  attempted  to 
answer  persistent  questioning  as  to  what  he  did 
for  a  living  by  explaining  the  scope  of  his  profes- 
sion, how  he  and  his  brethren  "harnessed  the  forces 
of  nature  to  the  benefit  of  man,"  and  how,  through 
their  activity,  intelligence  and  experience,  man 
would  ultimately  reach  his  deserved  proud  position 
in  command  of  the  universe.    The  blushing  modesty 


which  inspired  these  restricted  statements  suffered  a 
rude  shock  upon  the  query  of  his  relative ;  "Ain't 
this  engineering  after  all  a  sort  of  fancy  business?" 
It  is  somewhat  with  the  view  of  letting  you  into 
our  confidence  that  I  have  made  the  foregoing  ad- 
missions, for  engineering  telephone  properties  after 
all  is  really  a  simple,  common-sense  matter,  the  more 
successful  as  it  involves  the  more  patience  and  sound 
judgment. 

So  far  as  I  have  described  the  manner  of  such 
planning,  it  has  been  in  the  way  of  accomplishing 
minimum  costs.  It  goes  without  saying  that  the 
minimum-cost  plan  must  involve  due  consideration 
of  the  quality  of  service  to  be  given.  A  plan  which 
will  not  make  good  service  falls  short  of  its  mission 
quite  as  would  a  manufacturing  property  which 
would  not  turn  out  good  product.  This  brings  me 
to  the  very  important  and  widely  neglected  feature 
of  planning  all  parts  of  a  telephone  system,  whether 
in  a  town  or  between  towns,  so  that  it  may  ulti- 
mately form  a  part  of  a  successful  continental  tele- 
phone system.  I  do  not  mean  by  this  merely  that 
a  consolidation  of  telephone  interests  may  take  place. 
What  I  do  mean  is  that  any  plan  falls  short  of  its 
mission  which  does  not  involve  making  all  elements 
as  nearly  as  may  be  such  as  will  be  serviceable  and 
useful  when  the  continent  is  covered  with  a  com- 
plete network  of  long-distance  lines,  connecting  ex- 
change with  exchange.  You  may  answer  that  the 
day  of  such  a  system  is  so  far  away  that  it  is  foolish 
to  waste  money  on  it  now.  My  answer  is  that  the 
day  in  question  is  not  so  far  away  as  many  are 
thinking,  and  that  it  does  not  always  mean  an  excess 
expenditure  to  take  this  into  account.  Further,  in 
any  telephone  system  which  is  wisely  planned  there 
are  elements  which  ought  to  last  so  long  as  to  be 
overtaken  by  the  time  of  which  I  speak.  It  is  no 
fancy  dream  to  expect  such  a  condition.  We  will 
agree  on  this  if  we  will  stop  to  think  of  what  has 
been  accomplished  by  the  Independent  interests 
already.  I  am  advised  that  there  is  under  considera- 
tion the  construction  of  a  considerable  length  of 
long-distance  circuit  of  heavier  copper  than  has  ever 
been  erected  for  any  purpose  of  communication,  and 
this  by  an  Independent  company.  I  can  call  to  mind 
exchanges  lying  in  the  region  of  these  excellent 
projected  circuits  from  the  stations  of  which  I  should 
be  surprised  to  receive  good  speech  even  over  lines 
of  such  cost  and  quality. 

It  may  be  that  I  have  harped  too  much  upon 
patience,  persistence  and  common  sense  and  not 
enough  oh  experience  and  preparation.  It  is  true, 
of  course,  that  these  are  necessary  also.  If  there  is 
one  thing  which  has  been  of  value  in  developing  the 
telephone  business  it  is  experience,  and  its  applica- 
tion to  the  new  things  always  arising.  The  suc- 
cesses that  are  to  come  will  result  from  an  intelli- 
gent use  of  what  can  be  learned  by  a  proper  study  of 
what  has  been   done  already. 


World's  Fair  Visitors  of  Last  Week. 

Among  those  registered  at  the  booth  of  the  West- 
ern Electrician  in  Electricity  Building  at  the  St. 
Louis  Exposition  were  the  following-named ;  W.  W. 
Hagerty,  C.  E.,  Coulport,  Pa. ;  C.  H.  Brokmeyer, 
Booneville,  Mo. ;  John  H.  Stone,  Chicago ;  Edw. 
D.  Brunner,  Portsmouth.  Ohio ;  S.  P.  Jennings,  Pitts- 
burg, Kan. ;  R.  E.  Taylor,  Pittsburg,  Kan. ;  Tomas 
Loveley,  Colon.  Panama ;  Custace  J.  Down.  Harp- 
endere,  England;  Bernard  Withington,  Manchester. 
England ;  Howell  N.  Higbee,  Burlington,  Iowa ; 
George  A.  Knoblock.  South  Bend.  Ind. ;  George 
Cook.  Rube  Criss,  Ollie  Hugerty,  S.  Vance  and  H. 
Lunau.  Wheeling.  W.  Va. ;  Peter  Diederich,  Kansas 
City,  Kan. ;  L.  W.  Archer,  St.  Louis ;  John  Wilson, 
St.  Louis ;  Lawrence  Ruston  and  Allen  Grimes, 
Terre  Haute,  Ind. ;  J.  O.  Hervford.  New  Orleans. 
La.;  F.  H.  Hall,  Grenada,  Miss.;  Llovd  Truscott. 
Decatur.  111.;  C.  E.  Cripe.  Elkhart,  ind.;  H.  H. 
Cutler,  Milwaukee,  Wis. ;  J.  W.  Hudson,  Purcell, 
I.  T;  S.  F.  Dial  and  wife.  Goliad.  Texas;  O.  M. 
Burch  and  W.  E.  Burch,  Hopkins,  Mo. ;  Roy  Miller, 
Independence,  Iowa;  E.  H.  Ely.  .Auburn.  Neb.;  F. 
Clark,  St.  Louis ;  E.  Le  Grand,  Paris ;  J.  W.  Curtis, 
Middletown,  Ohio;  G.  H.  Kelsay,  Wapakoneta,  Ohio; 
W.  C.  Hawley,  Salem,  Ore.;  A.  L.  Cleveland,  Bat- 
tle Creek,  Mich. ;  A.  L.  Moore.  Judsonia.  Ark. ; 
Dave  Schertz.  Herrick.  111. ;  James  A.  Worsham, 
Sevcntysix.  Mo.;  J.  E.  Winfrey,  Bhiefield.  W.  Va. ; 
Fred  Ulalust,  St.  Augustine,  Fla. ;  A.  E.  Dobbs  and 
wife,  Chicago;  Dr.  H.  E.  Wait,  New"  York  city; 
T.  K.  Nance,  Ada  Light  and  Power  Company.  Ada, 
I.  T.;  Clinton  Crabbtree.  Miller,  S.  D.;  John  W. 
Walters.  Bluefield  and  Henton  Electric  Railway 
Company,  Graham,  Va. ;  E.  A.  Oden,  Hareselle, 
.^la.:  C.  E.  Floy.  J.  W.  Daulton,  Dayton,  Ohio; 
William  L.  Tunber,  Hernad  12,  Budapest ;  Roy 
Phelps,  Beardsto^vn,  111.;  H.  Kneerge.  St.  Louis. 
Mo.;  W.  R.  Maddex,  Terre  Haute,  Ind.;  F. 
Clayton.  Memphis,  Tenn. ;  B.  Durlaw,  East  St.  Louis; 
Jacob  Barth,  Tamalco,  111. ;  H.  Clarkson.  Topeka, 
Kan.;  Titus  Bartz.  Reading.  Pa.;  L.  E.  Allen,  Kansas 
City,  Mo.;  H.  L.  Stone,  Tiffin,  Ohio;  L.  A.  Hoberd- 
son.  Canton.  Ohio ;  Dr.  R.  Allmon.  Pensacola.  Fla. ; 
B.  A.  Brown  and  W.  W.  Ritchie.  Pierce  Bluff.  Ark. 


John  McDaniels  of  Bonner  Springs,  Kan.,  and 
others  have  incorporated  the  Bonner  Springs  and 
Kansas  City  Electric  Railway  Company,  to  operate 
between  the  two  points,  about  iS  miles,  and  it  is 
expected  to' make  a  summer  resort  of  Bonner  Springs. 
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Electrical   Extraction  of   Nitrogen  from 
the  Air.' 

By  J.  SiGFRiD  Edstrom. 

One  of  tlie  most  important  minerals  ever  discovered 
is  tlie  Chile  saltpeter.  The  saltpeter  earth  "caliche" 
is  found  in  Northern  Chile  in  layers  of  from  a  half 
to  four  meters  deep.  It  contains  between  15  to  65 
per  cent,  nitrate  of  soda  (Na  NO:)  and  is  changed 
in  a  number  of  factories  in  Chile  into  the  so-called 
"raw  saltpeter,"  which  contains  about  95  per  cent, 
nitrate  of  soda,  and  is  shipped  in  this  form  all  over 
the  world.  The  Chile  saltpeter  is  chiefly  used  for 
manufacturing  nitric  acid  and  fertilizers.  In  the 
year  1901  the  consumption  of  Chile  saltpeter  in  Ger- 
inany  alone  was  500,000  tons.  Of  this  quantity  75 
per  cent,  was  used  for  fertilizers,  20  per  cent,  for 
the  manufacture  of  nitric  acid,  three  per  cent,  for 
the  manufacture  of  nitrate  of  potash,  and  two  per 
cent  for  the  manufacture  of  sulphuric  acid. 

The  demand  for  Chile  saltpeter  is  increasing  and 
the  consumption  growing  heavier  every  year  in  spite 
of  the  rapidly  rising  prices.  We  may  well  ask  if 
the  saltpeter  mines  in  Chile  are  inexhaustible.  Sev- 
eral investigations  have  been  made  as  to  the  extent 
of  the  saltpeter  deposits  in  Chile,  and  the  reports 
vary  from  30  to  125,000,000  tons.  We  will  probably 
come  very  close  to  the  truth  if  we  calculate  that 
100.000,000  tons  still  exist.  When  answering  the 
question  how  long  the  deposits  in  Chile  will  continue 
to  last,  we  must  take  into  consideration  two  factors 
which  primarily  affect  the  life  of  the  inines.  First, 
the  consumption,  and  second,  the  possibility  of  find- 
ing new  saltpeter  mines  or  means  of  manufacturing 
substances  of  equal  qualities. 

If  we  assume  tliat  the  export  of  Chile  saltpeter 
will  develop  at  the  same  rate  in  the  future  as  it  has 
during  the  last  10  years,  we  can  easily  calculate  how 
long  the  supply  of  the  present  mines  will  last.  Fig. 
I    shows    graphically    the    report    of    Chile    saltpeter 
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FIG.    I.       ELECTRICAL    EXTRACTION  OF  NITROGEN  FKOM    THE 

AIR. — CURVE  SHOWING  INCREASE  IN  EXPORT 

OF    CHILE    SALTPETER. 

during  the  years  from  1830  to  1900.  The  export 
during  the  year  igoo  was  i  1-3  million  tons,  and  the 
j^early  average  increase  during  the  last  10  years  about 
50,000  tons.  Basing  the  future  consumption  on  the 
figures  given  above  the  saltpeter  mines  would  be  ex- 
hausted somewhere  about  1940. 

Many  efforts  have  been  made  to  discover  new  de- 
posits, but  so  far  without  success.  Another  way  of 
counteracting  the  shortage  of  Chile  saltpeter  has  been 
to  substitute  other  chemicals,  such  as  sulphate  of  am- 
monia for  fertilizers,  but  this  material  is  not  to  be 
had  in  sufficient  quantities. 

Some  years  ago  experiments  were  made  to  produce 
the  required  nitrogen  from  the  air  by  the  application 
of  bacteriology.  The  artificial  production  of  an  ex- 
cess amount  of  bacteria  in  the  earth  and  seeds  tends 
to  increase  the  power  to  absorb  nitrogen  from  the 
air.  The  experiments  have,  however,  not  led  to  any 
rational  and  economical  application  of  this  method. 

Under  these  circumstances  it  is  not  to  be  wondered 
that  in  several  ways  other  means  of  producing  com- 
pounds of  nitrogen  have  been  sought.  The  nitrogen 
which  is  contained  in  the  air  has  been  the  source 
which  has  most  naturally  been  turned  to  in  seeking 
to  produce  a  commercially  useful  article. 

The  Siemens  &  Halske  Company  of  Berlin  inves- 
tigated a  method  invented  by  Dr.  Frank  for  manu- 
facturing cyanamide  of  calcium  (CaCNs).  Orig- 
inally carbide  of  calcium  was  heated  and  treated  by  a 
current  of  nitrogen.  The  nitrogen  w-as  received  by 
carr\-ing  a  current  of  air  over  glowing  copper.  The 
copper  unites  with  the  oxygen  of  the  air  and  the 
nitrogen  remains.  Later  the  same  results  were  ob- 
tained by  carrj-ing  the  nitrogen  over  a  heated  mixture 
of  chalk  and  carbon  in  the  same  proportion  as  used 
in  making  calcium  carbide. 

The  cyanamide  of  calcium  has  been  tried  as  a  fer- 

I.  A  paper  presented  before  Section  C  of  the  International 
Electrical  Congress  of  St.  Louis,  September  15,  1904.  The  aatfaor 
is  an  electrical  engineer  of  Gothenburg,  Sweden. 


tilizer  with  good  results.     The  method  of  Frank  is 
as  yet,  however,  only  in  its  experimental  state. 

Most  of  the  experiments  for  the  manufacture  of 
compounds  of  nitrogen  are  based  on  a  compound  with 
oxygen.  Owing  to  the  inert  character  of  nitrogen 
it  has  been  very  difficult  to  bind  and  utilize  the  nitro- 
gen of  the  air.  As  long  ago  as  100  years  physical 
science  knew,  through  the  investigations  of  Priestley 
and  Cavendish,  that  electric  sparks  through  air 
caused  the  nitrogen  and  oxygen  of  the  air  to  unite, 
and  that  nitric  acid  would  be  obtained  as  a  product  by 
this  process.  Toward  the  end  of  the  last  century  this 
process  was  furthermore  investigated  by  Wills, 
Pliicker,  Dewar,  Lord  Rayleigh  and  others,  but  it 
has  been  during  the  present  century  that  investiga- 
tions have  pointed  to  a  practical  solution  of  the 
problem. 

It  was  principally  through  the  immense  develop- 
ment of  electricity  that  means  have  been  provided  for 
the  solution  of  the  problem.  The  first  results  from 
the  experiments  of  oxidizing  the  nitrogen  of  the  air 
were  published  by  the  Atmospheric  Products  Com- 
pany, whose  method  was  invented  by  Bradley  and 
Lovejoy  (Electrical  World  and  Engineer,  August  2, 
1902).  The  apparatus  used  in  carrying  out  this 
method  consisted  chiefly  of  a  solid  drum  or  cylinder 
with  a  large  number  of  platinum  points  placed  inside 
the  drum.  Within  the  drum  another  cylinder  is 
placed  with  pqints  outward.  When  the  outer  or  inner 
drum  is  rotating  the  points  come  close  to  each  other. 
The  drums  are  connected  to  opposite  sides  of  a  high- 
tension  direct-current  system  (8,000  to  10,000  volts). 
When  the  distance  between  the  points  is  small  electric 
arcs  are  formed  between  the  points.  Through  the 
motion  of  the  drums  the  arcs  lengthen  the  break.  As 
each  arc  under  those  circumstances  naturally  offers 
an  exceedingly  variable  resistance,  an  inductive  re- 
sistance is  placed  in  series  to  regulate  the  current. 
Through  the  space  between  the  two  drums  a  cur- 
rent of  air  is  sent,  part  of  which  is  oxidized  through 
the  contact  with  the  arcs.  The  fundamental  idea 
of  this  invention  is  to  obtain  an  electric  arc  of  maxi- 
mum length  and  minimum  cross-section,  in  order  to 
bring  the  largest  possible  volume  of  air  into  contact 
with  the  surface  of  the  arcs.  This  determines  the 
efficiency  of  the  system,  as  the  energy  consumed  in  the 
arc  is  proportional  to  its  volume.  It  is  evident  that 
this  effort  of  subdividing  the  arc  results  in  a  device 
in  which  the  multitude  of  arcing  points  required  for 
large  capacities  forms  an  objectionable  feature  in 
practical  application. 

The  efficiency  of  the  Bradley  and  Lovejoy  system 
has  been  said  to  be  one  ton  of  70  per  cent,  nitric  acid 
per  kilowatt  and  year.  This  corresponds  to  about 
700  kilograms  of  hundred  per  cent.  HNO3.  Any  fur- 
ther developments  of  this  system  have  not  been 
published  so  far  as  I  know. 

Another  method  has  been  proposed  by  de  Kow- 
alski  and  M.  Moscicki.  According  to  the  publication 
in  the  Bulletin  of  the  Societe  Internationale  des 
Electriciens,  June  3,  1903,  his  method  consists  of 
exposing  the  air  to  an  oscillating  electric  arc  with  a 
pressure  of  50,000  volts  and  a  frequency  of  several 
thousand  periods  per  second.  The  method  uses  the 
well-known  combination  of  self-induction  and  ca- 
pacity. Its  efficiency  is  said  to  be  one  kilogram  of 
HNO3  per  15  kilowatt-hours,  which  corresponds  to 
5S0  kilograms  HNO3  per  kilowatt  and  year.  Also 
in  this  method  the  amount  of  energy  needs  to  be 
largely  split  up,  thus  complicating  the  apparatus  in 
order  to  get  good  efficiency  when  applying  large 
amounts  of  energy. 

A  new  method  for  the  solution  of  the  problem  was 
invented  about  one  year  and  a  half  ago  by  Prof. 
C.  Birkeland  and  Mr.  S.  Eyde  of  Christiania.  As  far 
as  now  can  be  seen  this  -method  should  give  compara- 
tively good  results. 

Professor  Birkeland  and  Mr.  Eyde  based  their  ar- 
rangements on  the  well-known  fact  that  the  electric 
current  in  the  arc  and  with  it  the  arc  itself  can  be 


rection  of  the  current  being  for  the  moment  from 
right  to  left  or  opposite. 

For  several  reasons  (one  of  which  being  the  loss 
of  pressure  in  the  resistance  connected  in  the  circuit) 
the  pressure  will  fall  between  the  electrodes  at  the 
moment  the  arc  is  formed.  The  arc  will  be  carried 
outward  by  the  magnetic  field  and  grow  longer,  as 
indicated  by  the  dotted  lines.  Its  resistance,  conse- 
quently, rapidly  increases  until  the  pressure  between 
the  points  is  sufficiently  high  again  to  cause  another 
arc  between  the  electrodes.     This  arc  having  a  lower 


FIG.   2.       APPARATUS  OF  BIRKELAND  AND    EYDE  FOR  EX- 
TRACTION   OF    NITROGEN. 

deflected   by   a   magnetic   field,   the    deflection   being 
at  right  angle  to  the  lines  of  force. 

Based  on  this  fact,  Professor  Birkeland  and  Mr. 
Eyde  proposed  a  large  number  of  arrangements,  of 
which  I  will  describe  the  one  which  seems  to  give 
the  best  results.  In  Fig.  2  are  shown  two  electrodes, 
which  are  connected  to  the  poles  of  the  electric  gen- 
erator. The  points  of  the  electrodes  are  at  such  a 
distance  that  the  pressure  of  the  generator  can  main- 
tain an  arc  between  the  electrodes.  If  a  strong  mag- 
netic field  is  applied  near  the  electrodes  and  at  right 
angles  to  the  direction- of  the  electrodes,  as  shown 
in  Fig.  2,  the  arc  between  the  electrodes  will  mo- 
mentarily be  carried   upward  or  downward,  the  di- 
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FIG.    3.       ELECTRICAL    EXTRACTION  OF  NITROGEN  FROM  THE 

AIR. — ARC     FED     BY     ALTERNATING     CURRENT: 

FIELD  BY  DIRECT  CURRENT. 

pressure  than  the  first  one,  the  current  will  all  pass 
through  it,  and  the  first  one  is  extinguished.  The 
speed  of  the  arc  is  so  rapid,  however,  and  the  forma- 
tion of  the  new  arc  so  instantaneous,  that  the  arc 
can  be  formed  several  thousand  times  a  second.  In 
the  practical  form  of  the  ovens  only  some  hundred 
arcs  per  second  are  used.  These  arcs  are  formed, 
carried  outward  and  extinguished  so  rapidly  that  to 
the  eye  they  appear  as   a  disk  of  arcs. 

If  the  magnetic  field  is  excited  by  a  direct  current, 
and  the  generator  delivers  direct  current  for  the  arc, 
a  continual  series  of  arcs  will  be  formed.  These  arcs 
move  radially  with  a  speed  corresponding  to  the 
strength  of  the  magnetic  field.  The  striking  points 
of  the  arc  along  the  surface  of  the  electrodes  are 
also  moving  away  from  the  points  at  the  same  speed. 
Thus  the  phenomena  appear  to  the  eye  like  a  disk 
of  arcs  with  the  shape  of  almost  a  complete  semi- 
circle. The  movement  of  the  arc  near  the  electrodes 
is   usually  more  rapid   at  the   negative   than   at   the 


FIG.   4.       ELECTRIC    OVEN  FOR    PRODUCING    NITROGEN    FROM 
THE    AIR. 

positive  electrode,  shifting  the  center  of  the  circular 
disk  somewhat  to  one  side  of  a  line  joining  the  elec- 
trodes. If  the  magnetic  field  is  excited  by  alternating 
current  and  the  arc  is  fed  by  direct  current,  the  arcs 
will  vibrate  between  opposite  sides  of  the  electrodes. 
This  will  also  be  the  case  if  the  arc  is  fed  by  alter- 
nating current  and  the  magnetic  field  by  direct  cur- 
rent, in  which  case  the  phenomena  will  appear  as 
indicated  in  Fig.  3.  It  is  principally  this  arrange- 
ment which  has  been  used. 

Fig.  4  shows  the  electric  oven  complete  in  a  ver- 
tical section  at  right  angles  to  the  electrodes.  The 
air  that  is  to  pass  the  oven  is  forced  through  the 
channels  (A),  and  from  them  into  the  arc  chambers 
of  the  oven  (B),  around  and  in  the  neighborhood  of 
the  electrodes  (E).  Having  passed  this  space  from 
the  center,  and  coming  into  the  most  intimate  contact 
with  the  disk  of  arcs,  the  air  passes  out  into  the  chan- 
nel (C),  and  leaves  the  oven  mixed  with  a  certain 
percentage  of  oxidized  nitrogen. 

If  we  look  closer  at  this  oven  and  the  principles 
according  to  which  it  works,  we  may  easily  discern 
the  chief  difference  between  this  invention  and  the 
methods  described  before.  The  difference  will  be 
most  strongly  marked  by  quantitative  results.  While, 
with  Bradley  and  Lovejoy  and  de  Kowalski's  meth- 
ods, the  energy'-  in  every  arc  must  be  lowered  to  the 
least  possible  in  order  to  obtain  an  economical  sys- 
tem, the  method  of  Birkeland  offers  no  objection  to 
employing  large  amounts  of  energ>'  in  the  disk  of 
arcs.  On  the  other  hand,  experiments  have  proved 
that  the  economical  efficiency  increases  with  the 
amount  of  energy  employed  at  the  electrodes. 

One  of  the  ovens,  which  is  still  in  operation,  has 
consumed  from  75  to  200  kilowatts   in  the  disk  of 
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arcs  between  one  single  pair  of  electrodes,  and  lately 
an  oven  with  a  disk  of  arcs  for  500  kilowatts  has 
been  built.  The  200-kilowatt  oven  has  been  fed  with 
alternating  current  of  50  cycles  frequency  and  5,000 
volts  pressure.  From  this  will  easily  be  seen  that 
the  amount  of  energy  employed  and  the  class  of  cur- 
rent in  the  arc,  can  hardly  be  compared  with  the 
current  that  may  be  used  by  other  methods. 

In  spite  of  the  large  amount  of  current  the  elec- 
trodes in  Birkeland's  oven  have  up  to  the  present 
been  used  without  interruption  for  several  hundred 
hours.  Owing  to  the  fact  that  the  striking  points 
of  the  arc  move  along  the  electrodes,  the  destructive 
influence  of  the  arc  is  inconsideral)le.  The  electrodes 
can,  for  this  reason,  be  made  of  very  cheap  material, 
such  as  copper  or  iron,  and  have  such  dimensions 
that  they  can  easily  be  cooled  by  means  of  air  or 
water,  keeping  their  temperature  within  reasonable 
limits. 

The  oven  of  Birkeland  and  Eyde  is  consequently  a 
very  simple,  strong  and  easily  operated  piece  of 
apparatus,  even  when  working  with  a  large  amount 
of  energy.  Electric  current  from  any  ordinary  stand- 
ard machinery  can  be  used  for  its  operation. 

In  the  oven  of  Birkeland  and  Eyde,  which  w  as 
built  about  a  year  and  a  half  ago,  a  small  amount 
of  energy  was  used  in  the  disk  of  arcs,  only  seven 
to  10  kilowatts.  The  efficiency  of  this  apparatus 
was  at  first  only  400  kilograms  HNO3  per  kilowatt 
per  year.  The  next  ovens  were  constructed  for  an 
increased  consumption  of  energy,  and  have  now, 
through  continual  improvements,  reached  an  effi- 
ciency of  900  kilograms  HNO3  per  kilowatt  per  year. 
The  energy  referred  to  is  the  amount  of  energy  in 
the  disk  of  arcs  itself. 

This  result  has,  of  course,  been  gained  after  nu- 
merous difficulties  and  with  many  obstacles  to  over- 
come. I  will  not  enter  into  the  details  of  this  work, 
but  will  only  mention  some  of  the  factors  that  have 
been  considered  in  connection  with  the  improvement 
of  the  oxygen  as  follows:  The  degree  of  moisture 
in  the  impressed  air,  its  temperature,  its  amount  of 
oxygen,  its  amount  of  air  impressed  per  kilowatt- 
hour,  the  different  amounts  of  electric  current  used, 
the  voltage  of  the  electric  current,  the  frequency,  the 
ovens  arranged  in  series  and  parallel  electrically,  as 
well  as  with  regard  to  the  impressed  gases,  the 
strength  of  the  magnetic  field,  the  insulation  of  the 
oven  to  prevent  the  loss  of  heat,  the  introduction  of 
various  contact  substances. 

The  air  coming  from  the  oven  contains  about  two 
of  three  per  cent,  of  nitric  oxide  (NO).  In  order  to 
be  utilized  it  must  be  transformed  into  nitrogen 
peroxide  (NO=).  This  is  done  in  a  reaction  tank  of 
thin   sheet   iron   enameled  on  its  inner  side. 

From  the  reaction  tank  the  gases  go  through  an 
exhauster  of  clay,  where  they  come  into  contact  with 
drips  of  thin  nitric  acid.  From  here  the  gases  pass 
on  through  the  absorption  system,  consisting  of  four 
lowers  for  water  and  one  tower  for  a  solution  of 
caustic  soda.  In  each  tower  the  fluid  is  sent  through 
the  tower  several  times.  The  strongest  acid  runs 
always  through  tower  No.  i,  where  the  gases  first 
pass,  the  next  strongest  through  tower  No.  2,  and 
the  weakest  through  lower  No.  4.  When  the  desired 
concentration  is  reached  in  tower  No.  i  the  acid  is 
removed.  The  acid  from  tower  No.  2  is  then  put 
into  No.  I,  from  tower  No.  3  into  No.  2,  and  from 
No.  4  into  No.  .v  Through  tower  No.  4  new  water 
is  passed.  The  process  thus  works  according  to  the 
counter-current  principle.  The  alkali  tower  contains, 
as  previously  noted,  a  solution  of  caustic  soda.  The 
gases  from  No.  4  pass  through  this  tower.  The 
remainder  of  the  gases  is  absorbed  here,  and  a  mix-  - 
ture  of  nitrate  and  nitrite  of  soda  is  formed.  From 
this  pure  nitrite  of  soda  is  manufactured. 

The  acid  taken  from  tower  No.  i  is  either  concen- 
trated by  use  of  \'alentiner  apparatus  and  shipped, 
or  is  turned  into  nitrate  of  calcium  or  nitrate  of 
potassium    (potash). 

The  Birkeland  process  has  been  put  into  actual 
operation,  and  compounds  of  nitrogen  are  being 
manufactured.  It  is  to  be  hoped  that  the  process 
will  prove  economical,  and  thus  one  of  the  greatest 
needs  of  the  present  time — cheap  nitrogen  in  bound 
forms — will  be  introduced  on  the  market. 

The  need  of  fertilizers  is  unlimited.  Some  years 
ago,  when  calcium  carbide  was  invented,  numerous 
factories  were  built,  and  a  great  boom  was  given  to 
the  electrical  industry.  The  market,  however,  proved 
too  small,  apd  the  enterprise  has  languished.  This 
can  never  occur  with  respect  to  the  nitrogen  industry, 
as  the  market  is  unlimited.  Thus,  if  the  industry  is 
pushed  forward,  the  electrical  industry  will  benefit 
iinnienscly.  Moreover,  all  sources  of  energy  will 
increase  in  value;  waterfalls,  situated  in  uninhabited 
parts  of  the  earth  will  be  utilized,  and  great  central 
■stations  in  cities  will,  in  many  cases,  obtain  a  profit- 
able load  now  lacking.  The  immense  watcrpowcrs 
being  all  utilized,  i]ower  will  become  cheap,  which 
again  will  benefit  industry  in  general. 

Thus,  if  the  process  proves  to  he  an  econoinical 
srccess,  the  entire  world  of  agriculture  and  industry 
will  profit — and  the  process  thereby  will  be  a  benefit 
In  all  mankind. 


.\  syndicate  of  Boston,  New  York  and  Pittsburg 
men  ;ire  arrancing  to  imile  all  the  trolley  lines 
at  Wheeling,  W.  Va..  and  interurhan  lines  as  far 
northeast  as  Pittsburg.  J.  and  W.  Seligman  and 
W.  N.  Color  &  Co.  of  New  York  and  Gay  Bros., 
Boston  bankers,  are  mentioned  as  interested  in  the 
de.d.  Westinghouse  and  Pittsburg  interests  will 
Iciik  after  the  construction  and  new  equipment. 


New  Shops  at  Montreal  for  the  Canadian 
Pacific   Railway. 

An  important  addition  to  the  mechanical  and 
electrical  equipment  of  the  Canadian  Pacific  railway 
is  rapidly  approaching  completion  in  Montreal  in 
the  shape  of  a  series  of  new  shops  covering  a  total 
area  of  832,000  square  feet.  The  site  is  located  in 
the  eastern  portion  of  the  city  on  the  direct  line  be- 
tween^ M'ontreal  and  Quebec,  and  has  an  area  of 
about  200  acres.  The  shops  are  to  be  called  the 
".\ngus"  shops  of  the  company,  and  in  every  par- 
ticular represent  the  latest  development  of  ma- 
chinery and  methods  of  operation.  All  the  power 
.is  to  be  distributed  electrically  from  a  central  power 
house  by  600-volt  three-phase  alternating  current  at 
a  frequency  of  60  cycles,  with  the  exception  of 
several  machine  tools  in  the  locomotive  and  frog 
shop  as  well  as  all  the  traveling  cranes  and  foundry 
motors,  which  take  direct  current  at  250  volts.  The 
function  of  the  shops  is  the  maintenance  and  repair 
of  existing  equipment  and  the  manufacture  of  new 
locomotives  and  cars.  Another  large  shop  plant  is 
in  process  of  construction  at  Winnipeg,  Manitoba. 

The  Angus  shops  will  probably'  be  in  full  opera- 
tion by  the  end  of  the  current  year,  and  were  built 
to  a  large  extent  to  avoid  the  payment  of  duties  and 
to  utilize  home  labor  as  far  as  possible  rather  than 
to  purchase  in  the  American  market  in  as  large  quan- 
tities as  in  former  years.  Montreal  is  an  advanta- 
tageous  center  for  manufacturing,  especially  during 
that  season  of  the  year  in  which  the  river  St.  Law- 
rence is  open  to  navigation,  coal  being  comparativelj^ 
cheap  and  wages  being  at  a  lower  rate  than  prevails 
in  the  West. 

The  principal  buildings  are :  A  locomotive  ma- 
chine and  erecting  shop,  162  by  1,166  feet,  with 
a  repairing  capacity  of  from  400  to  500  locomotives 
per  3'ear,  in  addition  to  the  construction  of  at  least 
~S  new  engines ;  a  gray-iron  foundry  of  75  tons  daily 
capacity;  a  blacksmith  shop,  drying  kilns  and  a 
sawmill  126  by  500  feet ;  a  cabinet  shop  60  by 
2S0  feet,  and  two  passenger-car  shops  ico  by  672 
feet ;  a  freight-car  shop  107  by  540  feet ;  a  truck 
shop  82  by  434  feet,  and  a  car  machine  shop  130 
by  288  feet.  The  frog  shop  is  120  by  260  feet, 
and  has  equipment  for  making  the  frogs  and 
switches  to  be  used  on  the  entire  line  of  the  road, 
and  there  is  also  a  wheel  foundry  with  a  capacity  of 
300  chilled  wheels  per  day.  The  locomotive  machine 
shop  will  handle  all  the  boiler  and  tender  work,  and 
a  riveting  tow^er  is  installed  in  the  eastern  end  of  the 
building,  together  with  the  hydraulic  machinery  re- 
quired in  this  work.  About  25  per  cent,  of  the  roof 
area  of  the  buildings  is  given  up  to  skylights  and  a 
liberal  supply  of  windows  is  provided  in  the  side 
walls. 

The  power  plant  is  located  centrally  on  the 
grounds,  near  the  planing  mill,  so  that  sawdust  and 
shavings  maj^  be  con^'eniently  handled  for  burning 
in  the  boiler  furnaces.  An  exhaust-fan  system  of 
shavings  collection  has  been  installed  in  the  planing 
mill  and  the  cabinet  shop.  There  is  also  a  large 
brick  storage  bin  for  surplus  shavings  near  the  power 
house.  It  has  been  asserted  that  wdien  the  freight- 
car  shop  and  mill  are  operated  at  their  full  capacity 
of  30  box  cars  per  day  the  shavings  produced  will 
be  equivalent  in  heating  power  to  about  18  tons  of 
Cape  Breton  soft  coal.  A  fire  wall  of  brick  separ- 
ates the  engine  and  boiler  rooms,  dividing  the  plant 
into  two  equal  sections.  The  height  of  the  building 
is  about  40  feet,  the  length  160  feet  and  the  width 
100  feet.  In  appearance  the  engine  room  resem- 
bles a  inodern  railway  plant,  with  alternating  gener- 
ators for  a  city  of  perhaps  15,000  inhabitants. 

The  boiler  room  contains  1,964  horsepower  in 
water-tube  Babcock  &  Wilcox  units,  four  of  which 
are  rated  at  416  horsepower  and  one  at  300  horse- 
power. The  four  smaller  ones  operate  at  150 
pounds  pressure  and  the  larger  one  at  300  pounds 
for  locomotive  testing.  Hand  stoking  is  einployed 
with  a  Sturtevant  induced-draft  systein  operated  by 
two  lO-foot  fans,  making  200  revolutions  per  minute 
and  connected  with  a  steel  stack  70  feet  high  and 
eight  feet  in  diameter.  There  are  two  Green  econo- 
mizers and  a  14-inch  header,  which  is  connected  with 
each  boiler.  Reducing  valves  and  a  by-pass  are  in- 
.stalled  to  enable  the  higher-pressure  boiler  to  be  used 
with  the  others  when  it  is  not  needed  for  locomotive 
tests.  The  feed  pumps  are  12  by  seven  by  12  inches, 
two  in  number,  and  were  made  by  the  Canada 
Foundry  Company  of  Toronto.  There  are  also  two 
six  by  3';i  by  six-inch  Worthington  pumps  for 
feeding  the  high-pressure  boiler.  .All  the  boilers 
are  supplied  with  water  through  a  feed-water 
lieater.  The  ashes  are  dumped  into  hoppers  dis- 
charging into  cars  operating  in  a  tunnel  beneath, 
ibc  floor.  They  are  then  carried  by  a  lift  to  tracks 
<iii   the  surface  and   run  to  the   w.iste  pits. 


ill  the  engine  room  are  three  750-horsepower  and 
'Ue  375-horsepower  cross-compound  horizontal  Cor- 
liss engines,  built  by  the  Robb  Engineering  Company 
■  '.f  .'\mherst,  N.  S.  The  three  larger  machines  are 
direct-coupled  to  500-kilowatt  three-phase  alter- 
nators, and  the  smaller  engine  directly  drives  a  250- 
kilowatt  generator.  The  crane  service  is  supplied 
from  two  250-kilowatt  250-volt  direct-current  dy- 
namos, the  alternators,  motors  and  dynamos  being 
made  by  the  Canadian  General  Electric  Company. 
In  the  engine  room  is  a  handpower  crane  of  20,000 
pounds  capacity. 

The  distribution  circuits  arc  constructed  of  bare 
copper  main  feeders  supported  on  structural  steel 
poles.  Inside  the  buildings  cabinet  panels  are  sup- 
plied for  every  10  kilowatts  of  lighting  and  every 
ICO  horsepower  of  motors  wired.  The  inain  switch- 
board in  the  power  house  is  now  being  set  up,  and 
when  completed  it  will  present  a  handsoine  appear- 
ance. It  is  of  Canadian  General  Electric  construc- 
tion. The  yards  and  shops  are  lighted  by  400  lio- 
volt  Canadian  General  Electric  enclosed  arc  lamps 
and  by  nearly  4,000  i6-candlepnwer  iio-volt  incan- 
descents.  There  are  also  50  enclosed  series  arc  lamps 
in  the  yards.  Low-tension  arc  lamps  are  used  in 
lighting  the  passenger-car  shops. 

Steam  heating  has  been  adopted  for  heating  the 
shops.  Tunnels  run  from  the  power  house  to  diflfer- 
ent  parts  of  the  plant,  the  most  distant  point  being 
about  half  a  mile  away.  It  has  been  estimated  that 
the  combined  volume  of  the  various  buildings  is 
26,000,000  cubic  feet,  while  from  25  to  50  per  cent, 
of  the  wall  surface  is  glazed,  and  there  is  a  skylight 
percentage  of  25,  as  previously  noted.  The  require- 
ments are  in  most  cases  a  constant  temperature  of 
65°  Fahrenheit  when  the  outside  air  is  at  — 10°. 
About  20O,C00  feet  of  one-inch  pipe  in  vertical  coils, 
with  cast-iron  bases,  is  required  for  this  service,  the 
sections  of  pipe  containing  about  200  feet  each.  Fans 
are  provided  which  will  change  the  air  in  every  build- 
ing in  about  20  minutes.  In  general  the  fans  are 
located  outside  the  buildings  in  separate  brick  struc- 
tures. Both  exhaust  and  live  steam  are  piped  in  each 
set  of  heaters.  In  the  locomotive  and  blacksmith 
shops  the  hot  air  is  distributed  in  part  by  under- 
ground brick  conduits.  Generally,  however,  the  dis- 
tribution system  consists  of  overhead  galvanized  iron 
ducts  carried  by  the  lower- chords  of  the  roof  trusses 
and  liaving  outlets  through  vertical  pipes  carried 
down  the  interior  columns.  The  winter  temperature 
at  Montreal  is  so  low  that  the  heating  problem  pre- 
sented considerable  difficulty. 

About  200  electric  motors  are  used  in  the  shops. 
All  the  machine  tools,  the  cranes,  car-transfer  table, 
heating,  exhaust  and  forced-draft  fans  are  motor 
driven.  Most  of  the  motors  are  of  the  three-phase 
induction  ■  type,  using  current  at  550  volts  without 
transformers.  Constant-speed  motors  are  largely 
used,  the  alternating  sizes  ranging  from  10  to  50 
horsepower.  The  adoption  of  constant-speed  ma- 
chines was  based  upon  the  fact  that  uniform  service 
is  required  of  most  of  the  tools.  About  15  motors 
out  of  the  200  are  for  varial>le-speed  operation. 
Groups  of  small  tools  arc  operated  by  overhead  mo- 
tors. The  load  factor  for  the  groups  of  machine 
tools  and  the  plant's  capacity  was  taken  at  about  45 
per  cent.,  determined  by  tests  on  other  installations. 

A  metallic-circuit  telephone  system  is  planned  for 
the  shops,  with  outside  long-distance  connections. 

Special  attention  has  been  given  to  the  fire-risk 
and  water  system.  All  buildings  are  equipped  with 
the  wet  systein  of  sprinkler  heads,  with  numerous 
standpipes  fitted  with  hose.  About  five  miles  of  eight, 
10  and  12-inch  mains  have  also  been  laid  around  the 
shops  with  hydrants  about  200  feet  apart  and  the 
necessary  hose.  An  additional  mill  water-supply 
system  is  installed  also.  The  water  system  includes 
Worthington  pumps  of  an  aggregate  capacity  of 
115,000  gallons  an  hour  and  tw'O  si.x-inch  artesian 
wells  550  feet  deep.  The  city  mains  are  also  con- 
nected to  the  plant,  and  there  is  a  concrete  reser- 
voir and  a  75,000-gallon  steel  tank  on  top  of  a  70- 
foot  tower  connected  to  the  mill  supply.  Both 
sewer   and    surface    drainage    are   employed. 

When  the  new  shops  are  completed  they  will  con- 
stitute one  of  the  most  interesting  engineering  ex- 
hibits in  Canada.  Even  now,  when  they  are  in  par- 
tial operation,  a  trip  to  them  is  well  worth  while 
if  one  is  in  the  city.  K. 


Letters  patent  have  been  granted  John  E.  Bemil- 
ler  and  Emroy  C.  Weisensale  of  Hanover,  Pa.,  on 
new  and  useful  improvements  in  electric  circuit- 
closers  for  fire  alarms.  The  object  of  the  invention 
is  to  insure  an  early  and  continuous  alarm  in  case 
of  fire,  so  that  when  placed  in  a  hotel,  factory,  store 
or  residence,  there  will  be  ample  lime  for  the  occu- 
pants to  "escape. 
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The    Mechanical     Equivalent    of     Heat 
Measured  by  Electrical  Means. ' 

Bv  HowAKD  T.  Barnes. 

No  physical  constant  illustrates  so  clearly  rlic 
uncertainty  existing  in  the  values  of  the  electrical 
units  as  the  mechanical  equivalent  of  heat  meas- 
ured by  electrical  means.  Of  all  the  previous  inves- 
tigators using  electrical  means,  we  need  only  men- 
tion the  work  of  Griffiths,  Schuster  and  Gannon,  and 
Callendar  and  Barnes.  Professor  Ames  has  given 
a  most  complete  summarj-  of  the  subject  up  to  the 
time  of  the  Paris  Congress,  and  since  then  no  fresh 
material  has  been  contributed  than  ^^  as  included  in 
that  report  and  the  annexed  report  by  Prof.  R  H. 
Griffiths    on    the    specific   heat   of    water. 

Griffiths,  Schuster  and  Gannon  used  essentially 
the  same  method,  which  was  that  of  Joule,  with 
the  mechanically  developed  heat  replaced  by  suitable 
electrical  means.  Callendar  and  Barnes  used  a 
continuous-flow  electrical  method,  which  has  been 
already  fully  described,  and  which  is  radically  dif- 
erent  from  the  method  of  Joule.  Rowland  used 
the  method  of  Joule,  while  a  continuous-flow 
method  was  adopted  by  Reynolds  and  Moorby.  This 
gives  us  measurements  of  the  mechanical  equivalent, 
both  mechanical  and  electrical,  by  tlie  two  methods 
of  calorimetry. 

The  value  now  accepted  as  given  from  Joule's 
classical  experiments  is  4.173  joules  in  terms  of  a 
thermal  unit  at  16.5°  C.  This  is  expressed  for 
a  temperature  interval  measured  on  the  nitrogen 
thermometer.  Many  corrections,  which  later  im- 
provements in  calorimetry  have  shown  it  necessary 
to  apply,  are  so  large  that  very  little  weight  can 
be  attached  to  this  value.  Historically,  however,  the 
work  is  of  the  greatest  importance  and  the  general 
method  devised  by  Joule  has  been  the  basis  for  the 
best   determinations. 

The  work  of  the  late  Professor  Rowland  is  with- 
out doubt  one  of  the  best  direct  determinations 
which  has  been  made.  These  results  extend  over 
an  inter\-al  of  temperature  between  5°  and  35°  C, 
although  the  measurements  at  the  extremes  of  the 
range  are  not  entitled  to  the  same  weight  a^  those 
at  the  ordinary  temperature.  The  uncertainty  of 
the  corrections  become  very  great  at  the  extremes 
of  the  range,  but  this  was  fully  understood  by 
Rowland.  The  values  given  in  the  original  memoir 
have  been  corrected  by  others  as  various  improve- 
■  ments    in   thermometry'   were   made. 

The  recalculation  and  corrections  made  by  Waid- 
ner  and  iMallory  are  probably  the  most  accurate. 
The  results  quoted  by  these  gentlemen  are  given  in 
the  following  table: 

10  degrees.  4-i95  joules. 

15  degrees.  4.187       " 

20  degrees.  4. 181       " 

25  degrees.  4.176       "  . 

30  degrees.  4-175       " 

35  degrees.  4-177       " 

The  values  between  15  degrees  and  25  degrees 
are  the  most  accurate,  and  although  a  minimum 
value  of  the  specific  heat  was  indicated  at  30  de- 
grees. Rowland  did  not  lay  much  stress  on  the 
exact  position  of  this  point,  on  account  of  (the 
uncertainty    of    the    corrections. 

To  quote  his  own  words :  "The  point  of  mini- 
mum cannot  be  said  to  be  known,  though  I  have 
placed  it  provisionally  between  30  degrees  and  35 
degrees,  but  it  may  vary  from  that.  .  .  .  There 
may  be  an  error  of  a  small  amount  at  that  point 
(30  degrees)  in  the  direction  of  making  the  me- 
chanical equivalent  too  great,  and  the  specific  heat 
may   keep    on   decreasing   to    even   40   degrees." 

A  very  elaborate  and  exhaustive  series  of  experi- 
ments has  been  made  by  Reynolds  and  Moorby 
to  determine,  by  a  direct-mechanical  method,  using 
a  Reynolds  brake  and  a  steam  engine,  the  energy- 
required  to  raise  water  from  the  freezing  to  the 
boiling  point.  The  value  of  the  mean-mechanical 
equivalent  which  they  obtained  is  entitled  to  a  great 
deal  of  weight,  from  the  minute  accuracy  of  their 
measurements  and  the  careful  discussion  of  possible 
f    sources  of  error. 

•  This  value,  which  represents  the  energy  required 
to  heat  a  standard  mass  of  water  between  two 
standard  intervals  of  temperature  is  4.1832  joules. 

The  method  adopted  by  Griffiths  was  essentially 
that  of  Joule  and  Rowland,  with  a  few  minor 
changes,  introducing  electrical  means  of  generating 
heat.  In  order  to  produce  as  -large  a  temperature 
rise  as  possible,  a  minimum  amount  of  water  was 
used,  with  very  vigorous  stirring.  This  had  the  dis- 
advantage of  bringing  up  the  correction  for  heat 
generated  by  stirring  to  a  large  percentage  of  the 
total  heat  supply. 

An  attempt  was  made  to  determine  the  variation 
of  the  specific  neat  of  water  between  15  degrees 
and  25   degrees. 

The  values  obtained  bv  Griffiths  were : 


15  degrees. 
20  degrees. 
25  degrees.^ 


4.198  joules. 
4.198       " 
4.187        " 


A  similar  electrical  method  was  almost  simul- 
taneously applied  by  Schuster  and  Gannon.  Small 
temperature  inter\-als  of  two  to  three  degrees  were 
used  W'ith  larger  masses  of  water.  This  reduced  the 
size  of  the  stirring  and  cooling  corrections,  but  in- 
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creased  the  uncertainty  in  the  leniperalure  measure- 
ments. 

Only  one  value  was  obtained,  which  was  4.1905 
at   19,1°   C. 

.A  continuous  method  of  electrical  calorimetry  was 
originally  devised  by  Callendar  and  applied  by  Cal- 
lendar and  Barnes  and  by  Barnes,  to  determine  the 
varjations  of  the  specific  heat  of  water. 

In  this  method  it  was  possible  to  reduce  all  the 
corrections  to  a  negligible  amount  compared  with 
the  total  heat  supply,  and  the  only  heat  loss  to  be 
considered,  radiation,  was  eliminated  by  the  method 
of  calculation.  The  values  obtained  are  contained  in 
the  following  table : 

5°  C.  4.2105  joules. 

10°  C.  4.1979      "■ 

15°  C.  4.1895 

20"  C.  4.1838 

25°  C.  4.i8ot       " 

30°  C.  4.17S0       " 

35'    C.  4.t773        " 

40      L.  4-1773        " 

45      <--  4-1782 

50"  C-  4-1798       " 

55"   C.  4.1819       " 

60°    C  4.1845        " 

65°    C.  4.1870        " 

70"    C-  4.1898        " 

75'  C.  4-1925       " 

80°  C.  4.1954      " 

-       85°   C.  4.19S2        " 

90°    C,  4-2010  " 

95°   C.  4-2038       '' 

Mean 4. 1S876  joules. 

It  at  once  becomes  apparent,  on  comparing  the 
values  of  the  mechanical  equivalent  obtained  by  the 
electrical  methods  with  the  values  obtained  by  the 
direct-mechanical  methods,  that  a  decided  error  ex- 
ists in  some  of  the  units  chosen  for  calculation. 
This  has  been  very  carefully  discussed  by  W.  S. 
Day,  Waidner  and  Mallory,  Barnes  and  Ames,  and 
it  has  been  shown  that  the  Clark  cell  value  used  in 
all  the  calculations  is  in  error.  Fresh  determinations 
of  the  Clark  cell  value  by  the  absolute  electro- 
dynamometer  have  shown  this  to  be  true,  and  it  has 
been  found  necessary  to  reduce  the  original  value 
1.434  volts  at  15°  C. 

The  values  so  far  obtained  for  the  Clark  cell  are 
as  follows: 

Giazebrook   and    Skinner 1.4342 

Kahle 1.43285 

Carhart  and   Guthe 1.4333 

At  present  it  is  a  question  which  of  these  two 
last  values  should  be  accepted. 

On  comparing  the  absolute  value  of  Equivalent 
E,  obtained  by  Griffiths,  Schuster  and  Gannon,  and 
Callendar  and  Barnes,  it  is  at  once  apparent  that 
a  considerable  difference  exists.  When  reduced  to 
the  same  value  of  the  Clark  cell,  the  two  former 
measurements  are  brought  into  close  accord  and 
are  both  higher  by  two  parts  in  1,000  than  the  re- 
sults by  the  continuous-flow  method.  It  is  impos- 
sible to  say  where  the  error  lies.  It  may  be  ad- 
mitted that  no  direct  comparison  was  made  between 
the  Clark  cells  used  by  the  writer  and  those  used 
in  the  English  investigations.  It  is  unlikely  that 
any  serious  difference  existed,  however,  for  a  com- 
parison of  the  English  cells  with  the  German  showed 
no  error  of  this  magnitude,  and  both  Griffiths'  cells 
and  those  used  by  Schuster  and  Gannon  did  not 
differ  essentially  froin  the  Cambridge  standard. 
The  cells  used  by  the  writer  w-ere  checked  several 
times  by  comparison  w-ith  cadmium  cells  and  the 
values  of  the  ratios  so  obtained  came  1.40658  and 
1.40666,  which  are  in  absolute  agreement  with  the 
German  standards,  and  so  indirectly  with  the  Eng- 
lish. There  can  be  no  possible  room  to  doubt  the 
resistance  standards,  since  the  writer  possessed  for 
comparison  and  standardizing  his  resistances  11 
English  standards,  each  with  a  signed  certificate,  and 
one  German  standard.  The  difference  in  Equivalent 
E  by  the  modified  method  of  Joule  and  by  the 
continuous  method  is  more  likely  due  to  the  radical 
difference   in   the  methods   of  calorimetry. 

It  may  be  questioned  whether  the  separate  de- 
terminations of  the  cooling  effect  by  a  special  ex- 
periment and  its  ,gubsequent  application  as  a  cor- 
rection to  calorimetric  experiments,  such  as  is 
adopted  in  Joule's  method,  can  be  relied  on  for 
any  accuracy,  even  as  great  as  one  part  in  i,oco. 
This  is  about  the  order  of  error  in  previous  calori- 
metric work  carried  out  with  a  care  that  seems 
to  warrant  much  better  agreement.  By  the  con- 
tinuous method  of  calorimetry  the  radiation  loss, 
which  corresponds  to  the  cooling  correction,  varied 
a  great  deal,  and  unless  it  had  been  carefully  elimi- 
nated by  the  method  adopted  in  carrying  out  the 
experiments,  it  would  have  produced  large  errors. 
In  the  waiter's  opinion  the  cooling  correction  is 
much  more  uncertain  than  has  been  realized  before. 
From  a  careful  consideration  of  the  various  ex- 
perimental conditions  in  the  writer's  experiments,  it 
is  evident  that  between  glass  surfaces  at  least 
changes  occur  w-hich  modify  the  value  of  the  heat 
radiation.  Although  the  surfaces  may  remain  the 
same  over  short  intervals  of  time,  they  may  change 
over  long,  and  particularly  when  changes  of  tem- 
perature intervene.  An  inspection  of  the  summary 
of  the  values  of  the  radiation  loss,  given  by  the 
writer  on  page  253  of  his  original  paper,  illustrates 
the  changes,  both  temporary  and  gradual,  that  took 
place  in  an  hermetically  sealed  glass  vacuum  jacket. 

When  we  compare  the  experiments  of  Rowland 
and  those  of  Reynolds  and  Moorby  we  find  that 
the  difference  amounts  to  one  part  in  1,000,  in  the 
same  direction  as  that  between  the  electrical  method 
similar   to   Rowlands   and    the    continuous    method 
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similar  to  Reynolds  and  Moorby.  This  seents  to 
be  evidence  of  some  error  in  either  of  the  two 
standard   methods,   as  yet   to  be   determined. 

Whatever  may  be  said  in  regard  to  the  absolute 
value  of  the  electrical  measurements  by  the  con- 
tinuous method,  the  variation  cur\'e  remains  un- 
affected, yet  if  we  assume  Griffiths'  or  Schuster  and 
Gannon's  value  of  Equivalent  E  and  work  out  the 
mean  value  from  the  variation  curve,  it  would  re- 
quire a  much  larger  correction  to  the  Clark  cell 
than  seems  justified  by  the  absolute  measurements 
of  that  quantity  to  bring  it  into  accord  with  the 
mechanical    measurements. 

Absolute  Value  of  the  Equivalent. 

In  obtaining  the  \'alue  of  the  mechanical  equiv- 
alent which  will  agree  most  perfectly  with  the  me- 
chanical measurements,  it  will  be  necessary  to  as- 
sume (a)  the  variation  curve  of  the  specific  heat 
of  water;  (b)  the  absolute  value  of  the  Clark  cell 
and  the  ohm.  In  the  first  assumption  is  involved 
Gallendar's  parabolic  formula  for  reducing  the 
platinum  temperatures  to  the  standard  hydrogen 
scale,  but  it  cannot  be  admitted  that  any  error  is 
introduced  by  this  method  of  reduction-  The  last 
assumption  involves  the  latest  absolute  values  of 
these  constants  subject  to  revision. 

Considering  the  direct  determinations,  first,  Row- 
land's value  at  15  degrees  is  4.187  joules  and  at  20 
degrees  4. 181 ;  Rowland's  mean  value  between  o  de- 
gree and  100  degrees  (assum.ption  a)  is  4.1889; 
Reynolds  and  Moorby's  mean  value  directly  deter- 
mined between  0  degree  and  100  degrees  is  4.1832 
joules. 

Considering  the  electrical  determinations  in  which 
the  Clark  cell  is  taken  as  i. 43325  international  volts 
at  15°  C,  and  the  ohm  as  1.01358  B.  A.  units, 
Griffiths'  value  at  15  degrees  is  4.1927,  and  his  mean 
value  (assumption  a)  4.194  joules.  Similarly, 
Schuster  and  Gannon's  value  at  15  degrees  would 
be  4.1931  and  their  mean  value  4.195;  Callendar  and 
Barnes'  values  at  15  degrees  and  at  20  degrees  are 
4.1840  and  4.1783,  and  the  average  value  4.1859  be- 
tween o  degree  and  100  degrees.  Tabulating  the 
results,  we  have  the  following: 

A-/erage  value 
Observer.  Value  at  15.  between 

0  and  too. 

Rowland 4.187  4.189 

Reynolds  and  Moorby ......  4.1834 

Griffiths 4.1927  4.194 

Schuster  and  Gannon 4.193  4.195 

Callendar  and  Barnes 4.1840  4-1859 

The  average  value  given  from  Rowland's  deter- 
minations would  be  equal  to  4.189  joules  also,  had 
we  assumed  the  absolute  value  at  20  degrees  instead 
of  that  at  15  degrees  for  the  calculation. 

Taking  the  values  of  Rowland  and  of  Reynolds 
and  Moorby,  given  in  the  last  column  and  averaging 
them,  we  obtain  4.1861  for  the  mechanical  equiva- 
lent of  the  mean  calorie  which  is  almost  identical 
with  the  number  4.1859  given  from  the  electrical 
determinations  of  Callendar  and  Barnes.  This  does 
not  include  the  values  given  by  Griffiths  or  by 
Schuster  and  Gannon,  but  it  appears  from  a  study 
of  the  table  given  above  that  both  these  investi- 
gators are  a  little  too  high.  To  bring  them  into 
accord  with  the  direct  mechanical  measurements 
would  require  a  correction  to  the  Qark  cell  and 
ohm,  much  larger  than  is  justified  by  our  present 
knowledge    of   these   constants. 

The  value  4.1S6  joules  in  terms  of  the  mean  calorie 
seems  to  be  the  most  probable  both  for  the  electrical 
and  mechanical  methods,  and  it  would  be  advisable 
that   this   number  be  selected. 


Thawing  Ice  in  Water  Pipes  by  Electric 
Heat. 

In  accordance  wdth  the  suggestion  of  President 
Edgar  at  the  Boston  meeting  of  the  National  Electric 
Light  .Association,  an  investigation  of  methods  in  use 
for  the  thaW'ing  of  ice  in  water  pipes  by  electricity  is 
now  being  made  for  the  benefit  of  members.  Mr. 
George  S.  Haley  of  Rutland,  Vt.,  has  been  appointed 
by  President  Davis  as  a  committee  to  report  on  this 
subject,  and  Mr.  Haley  has  the  work  already  well 
under  way  with  a  view  of  publishing  results  before 
freezing  weather  sets  in.  Mr.  Haley  contributed  a 
very  full  and  instructive  article  on  this  subject  to 
the  "Wrinkle"  department  of  the  Boston  convention, 
having  had  considerable  experience  of  his  own  in  the 
use  of  electricity  for  this  purpose,  and  his  report,  in- 
cluding the  experience  of  companies  under  differing 
conditions,  will  be  looked  for  with  interest  by  mem- 
bers located  in  the  zone  of  severe  frost. 


Congress  Papers  and  Discussions. 

Members  of  the  International  Electrical  Congress 
of  St.  Louis  can  receive  copies  of  any  Congress  pa- 
per or  papers  in  which  they  are  interested,  and 
which  were  printed  in  advance,  by  applying  to  Mr. 
H.  H.  Humphrey,  electrical  engineer.  Chemical  Build- 
ing, St.  Louis,  Mo.  Mr.  Humphrey  has  kindly  prom- 
ised to  distribute  these  papers  on  application  until 
;he  loth  of  October.  It  is  also  announced  that  v.-rit- 
ten  communications,  by  way  of  discussion,  from 
Congress  members,  upon  any  Congress  paper,  will 
be  received  by  the  general  secretary  of  the  Congress, 
Dr.  A.  E.  Kennelb',  Harvard  t'niversity,  Cambridge, 
Mass.,  up  to  October  15th. 
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The   Principles  of  Electrotherapeutics.' 

By  De.  T.  Proctor  Hall. 

From  the  knonii  physical,  chemical  and  physio- 
logical effects  of  electric  currents  it  is  possible  to 
draw  fairly  accurate  conclusions  as  to  their  thera- 
peutic uses;  and  when  these  data  are  combined  with 
the  results  of  clinical  investigations  the  principles  of 
electrotherapeutics  are  set  forth  ready  for  applica- 
tion for  the  relief  of  mankind.  It  is  essential  that 
the  practician  should  have  first  a  clear  concept  of 
the  nature  of  an  electric  current.  For  this  purpose 
the  vorte.x  theory  of  electricity  and  magnetism  offers 
the  simplest  working  hypothesis.  According  to  this- 
theorj'  an  electric  current  is  a  vorte.x  ring,  consisting 
of  a  bundle  of  chains  of  polarized  and  rotating 
atoms,  each  chain  forming  a  complete  circuit.  Any 
substance,  such  as  copper,  which  permits  of  the  rota- 
tion of  its  atoms  in  such  polarized  chains  is  called 
a  conductor.  A  substance,  such  as  quartz,  whose 
atoms  are  so  firmly  fixed  in  their  relation  to  each 
other  that  no  such  continuous  rotation  is  possible,  is 
called  a  nonconductor. 

When  an  electric  current  is  passed  through  a 
liquid  containing  a  salt  in  solution  the  end  of  the 
conductor  from  the  positive  (carbon  or  copper;  pole 
of  the  batterj-  is  considered  to  be  the  road  by  which 
the  current  enters  the  solution  (according  to  the 
fluid  theory  of  electricity).  It  stands,  therefore,  at 
the  source  of  the  electric  stream  in  the  solution 
and  is  called  the  anode  fup-road).  The  other  elec- 
trode at  the  bottom  of  the  stream  is  called  the 
cathode  (down-road)  and  is  in  direct  connection 
with  the  negative  or  zinc  pole  of  the  battery.  The 
molecules  of  the  salt  are  polarized  by  the  electromo- 
tive force,  and  one  after  another  are  split  into  two 
parts  by  the  current.  This  splitting  is  called  elec- 
trolysis. The  two  parts  into  which  each  molecule 
is  split  are  called  ions  (wanderers).  The  splitting 
takes  place  in  the  same  way  as  in  the  double  decom- 
position of  chemical  salts,  namely,  into  a  basic  part 
and  an  acid  part.  The  basic  parts  move  in  the  di- 
rection of  the  positive  current  (down-stream)  to- 
ward the  cathode,  and  hence  are  called  cathions. 
The  acid  parts  move  in  the  opposite  direction  (up- 
stream) toward  the  anode,  and  hence  are  called 
anions. 

The  physiologic  effects  of  a  direct  current  are 
mainly  in  the  vicinity  of  the  electrodes.  Since  com- 
mon salt  is  one  of  the  most  abundant  of  the  salts 
in  solution  in  the  body,  its  behavior  under  electroly- 
sis may  be  taken  as  a  type  of  the  changes  produced 
by  electricity  in  the  tissues.  Near  the  anode  we 
have  increased  oxidization,  and  the  hardening  or 
astringent  effect  of  the  acid.  Near  the  kathode  we 
have  deo,xidization  and  the  softening  or  dissolving 
of  tissue  by  the  alkali.  Considering  in  particular 
the  effect  upon  the  smaller  blood  vessels,  near  the 
anode,  these  are  constricted  and  ischemia  produced; 
near  the  cathode  they  are  dilated,  causing  hyperemia. 
Pain  usually  results  from  pressure  upon  nerve  end- 
ings, and  in  such  cases  relief  can  be  obtained  by  the 
astringent  effect  of  the  anode.  Defective  nutrition 
in  any  part  is  frequently  due  to  defective  blood  sup- 
ply, and  in  such  cases  can  be  improved  by  the  hyper- 
emic  effect  of  the  cathode.  Either  the  acid  or  the 
alkaline  effect  may  be  made  so  intense  as  to  cause 
destruction  of  tissue.  ~For  the  removal  of  der- 
mal defects  (warts,  moles,  nevi,  etc.)  either  elec- 
trode may  be  used.  The  anode  forms  a  hardened 
mass  of  coagulum  and  connective  tissue.  The 
cathode  softens  and  dissolves  so  that  the  abnorinal 
growth  is  more  readily  removed  by  the  lymphatics. 
The  anode  is  therefore  to  be  preferred  where  cut- 
ting off  the  blood  supply  is  the  essential  part  of  the 
treatment,  and  the  cathode  where  the  removal  of  all 
traces  of  hypertrophied  tissue  is  more  important. 
The  cathode  is  successfully  used  for  the  relief  of 
urethal,  rectal,  esophageal  and  other  strictures.  .\ 
current  so  mild  as  not  to  produce  any  marked  de- 
gree of  inflammation  is  used  repeatedly,  and  this 
gradually  dissolves  the  constricted  scar  tissue. 

The  term  phoresis  is  applied  to  the  motions  of  the 
ions  when  made  use  of  to  carry  medicaments  into 
some  particular  part  of  the  body.  The  motion  of 
metallic  and  basic  ions  toward  the  cathode  is  termed 
cataphoresis,  and  the  motion  of  the  acid  ions  toward 
the  anode  anaphoresis.  The  amount  of  phoresis  is 
dependent  upon  the  intensity  of  the  current,  and  has 
no  direct  relation  to  the  electromotive  force  so  long 
as  the  latter  exceeds  a  few  volts.  Cataphoresis  has 
been  successfully  used  for  the  destruction  of  malig- 
nant tumors  and  the  sterilization  of  adjacent  tis- 
sues by  heavy  currents  from  amalgamated  zinc 
needles. 

When  the  current  is  alternating  or  when  the 
polarity  is  frequently  changed,  phoresis  takes  place 
in  alternate  directions.  The  result,  instead  of  being 
zero,  is  a  scattering  of  both  sets  of  ions  throughout 
the  tissues.  Molecular  diffusion  then  takes  place 
much  more  rapidly  than  it  would  without  the  action 
of  the  current 

The  remarks  made  up  to  this  point  regarding  the 
polar  effects  of  the  electric  current  apply  to  direct 
currents  only.  When  an  alternating  current  is  used 
there  are  no  polar  effects,  provided  the  positive  and 
negative  portions  of  the  current  are  symmetrical. 
The  molecules  are  split  into  ions  just  as  in  the  case 
of  the  direct  current,  but  the  ions  have  the  oppor- 
timit}'  of  reuniting  when  the  current  is  reversed.  If 
the  original  molecules  are  stable  under  existing  con- 
ditions this  j^eunion  takes  place,  leaving  the  chemical 
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composition  precisely  as  it  was  before.  But  such 
conditions  are  rarely,  if  ever,  found  in  the  tissues. 
The  chemical  changes  by  which  the  food  is  finally 
oxidized  are  constantly  taking  place.  Electrolytic 
action  facilitates  these  changes  by  assisting  in  the 
decomposition  of  molecules.  Physiologically  this 
means  acceleration  of  metabolism.  Therapeutically 
this  stimulus  is  advantageous  where^■er  metabolism 
is  deficient,  or  where  tissue  debris  has  accumulated, 
or  where  local  bactericidal  infection  occurs,  or  where 
abnormal  growths  are  taking  place.  In  all  of  these 
cases  the  completion  of  normal  tissue  changes  re- 
moves the  pabulum  of  pathological  cells. 

It  is  important  in  this  connection  to  note  that  of 
the  three  essential  life  processes — nutrition,  metabol- 
ism and  elimination — the  alternating  current  accel- 
erates chiefly  metabolism,  and  it  is  necessary  to  look 
closely  after  nutrition  and  elimination  by  other 
m.eans. 

Some  of  the  most  marked  effects  of  electricity 
upon  the  human  body  are  produced  through  sensa- 
tion. These  effects  are  not  peculiar  to  electricity. 
but  they  have  been  to  a  very  considerable  degree 
overlooked  by  other  therapeutists.  The  involuntary 
muscular  system  maintains  its  tone  in  part  by  the 
reflex  action  of  the  unnoticed  sensory  impulses  which 
are  continually  received  through  touch,  hearing, 
sight,  etc.  If  these  mild  and  general  sensations  are 
increased  in  intensity  the  reflexes  become  stronger. 
The  blood  vessels,  for  example,  are  constricted, 
raising  the  blood  pressure,  the  heart  beats  more 
strongly,  respiration  is  deeper,  and  there  is  greater 
tension  in  every  part  of  the  organism. 

Locally  these  reactions  may  be  used  to  great  ad- 
vantage. In  case  of  local  hyperemia,  in  which  there 
is  abnormal  distension  of  the  smaller  blood  vessels, 
a  slight  increase  in  the  sensory  reflexes  in  that  region 
is  frequently  sufficient  to  cause  a  return  to  their 
normal  size,  which  stop  exudation  and  causes  reab- 
sorption  of  the  exudate.  If  coagulation  has  not 
yet  taken  place  this  reabsorption  is  very  rapid.  The 
necessary  stimulus  may  be  given  by  brushing  the  skin 
with  a  soft  feather  or  a  camel's  hair  brush,  or  by 
passing  the  finger  tips  over  it  very  lightly,  or  by 
tapping  gently  with  a  light  stick,  or  by  the  lips  of 
the  mother  who  may  "kiss  the  spot  to  make  it  well," 
or  by  the  spray  or  breeze  from  a  static  electric  ma- 
chine. Similar  effects  may  be  produced  near  the 
surface  by  an  astringent  wash,  and  at  a  considerable 
depth  under  the  anode  by  the  direct  current.  Using 
a  mild  breeze  from  the  positive  electrode  of  a  static 
machine  the  sensory  and  polar  effects  are  combined. 
Bruises,  varicosities,  rheumatic  swellings  and  simi- 
lar painful  hyperemic  conditions  are  often  promptly 
relieved  by  this  treatment. 

Upon  the  neuro-muscular  system  electricity  acts 
directly  to  produce  muscular  contraction.  These 
contractions  are  mainly  caused  by  changes  in  the 
intensity  of  the  current,  and  the  more  sudden,  the 
change  the  greater  is  the  amount  of  contraction. 
For  muscular  effects  it  is  important  that  the  current 
changes  be  not  too  raipd  to  permit  of  complete  re- 
la.xation,  otherwise  the  circulation  is  impeded  by 
the  contractions  and  no  benefit  results.  In  treating 
the  nerv'es  the  current  changes  may  be  made  much 
more  rapidlj'.  When  the  changes  are  very  rapid, 
say  5,000  per  second,  the  conductance  of  the  nerve 
for  ordinary  stimuli  is  temporarily  lost. 

The  X-rays  are  believed  to  be  electric  waves  cor- 
responding to  some  extent  to  waves  of  light.  Clin- 
ical observation  is  in  harmony  with  the  view  that 
the  effects  of  waves  of  light  and  electricity  are  very 
like  those  of  alternating  electric  currents,  especially 
high-frequency  currents.  There  is  first  the  stimu- 
lating influence  upon  metabolism.  This  may  be  mild, 
or  strong,  or  destructive.  In  the  second  place  there 
are  the  sensory  reflexes  already  described.  The 
treatment  of  abnormal  growths  by  any  form  of  elec- 
tric wave  is  based  upon  the  fact  that  as  living  organ- 
isms abnormal  cells  are  less  stable  than  normal  cells. 
Consequently  an  irritation  which  is  not  sufficient  to 
cause  serious  injury  to  normal  cells  may  be  strong 
enough  to  be  destructive  to  abnormal  cells.  The 
essence  of  such  treatment  therefore  consists  in  ap- 
plying the  stimulation  so  intensely  as  to  cause  grad- 
ual destruction  of  abnormal  tissues,  stopping  short  of 
serious  injur>-  to  normal  tissue. 

If  the  abnormal  tissues  are  of  considerable  size, 
as  in  pulmonary  tuberculosis,  large  malignant  tumors 
and  degenerative  conditions  of  the  blood  or  muscular 
system,  there  is  danger  of  systemic  poisoning  by 
to.xins  formed  from  the  diseased  tissues  by  the 
radiations.  The  treatments  must  then  be  at  first 
short  and  mild,  and   increased  slowly. 

The  form  of  radiation  to  be  selected  depends 
chiefly  upon  its  power  to  reach  the  part  desired. 
Sunlight  and  artificial  lights  penetrate  the  tissue  to 
a  slight  degree  and  are  therefore  advantageous  for 
surface  treatment  only.  X-rays  of  low  penetrative 
power,  which  are  obtained  from  a  low  vacuum  tube, 
can  also  be  applied  only  at  or  near  the  surface  of 
the  body.  Rays  of  high  penetration  which  are  ob- 
tained from  a  tube  of  high  vacuum  pass  without 
difficult)'  through  the  soft  tissues. 

Radiations  that  pass  entirely  through  the  tissues 
are  wasted.  Only  those  that  are  stopped  by  the  tis- 
sues do  work  there.  Consequently  the  vaaium  of 
an  X-ray  tube  must  be  so  adjusted  that  its  rays  reach 
the  part  to  be  treated,  but  do  not  pass  through  to 
any  considerable  extent.  Then  all  the  availal.'le 
energy  is  expended  in  the  desired  region.  The  more 
highly  differentiated  tissues,  such  as  hair  and  sweat 
glands,  are  more  quickly  injured  by  X-rays  than  the 
less  differentiated  tissues. 


CORRESPONDENCE, 


Great  Britain. 

London,  September  24. — The  condition  of  things 
in  Great  Britain  at  the  present  moment  with  regard 
to  electrical  supply  is  one  not  calculated  to  bring  an 
excessive  amount  of  credit  to  municipalities.  Sev- 
eral schemes  have  recently  been  promoted  of  such 
an  unsound  character  from  a  business  point  of  view 
that  the  Local  Government  Board,  which  has  to  sanc- 
tion all  loans  for  carrying  out  municipal  undertak- 
ings, has  refused  them.  It  must  be  said,  however, 
that  such  schemes  have  only  been  put  forward  in 
districts  where  there  is  a  strong  labor  or  radical 
political  party.  The  wisdom  of  the  Local  Govern- 
ment Board,  however,  has  been  applauded  by  many 
persons  of  a  municipal  turn  of  mind,  because,  obvi- 
ously, looking  at  the  matter  impartiallv,  an, electric 
supply  scheme  when  launched  by  a  local  authority 
.  should  be  for  the  greatest  good  of  the  greatest  num- 
ber. In  some  of  the  schemes  above  referred  to  but  a 
very  small  percentage  of  the  inhabitants  could  afford 
to  wire  their  premises,  and  consequently  it  does  not 
seem  fair  to  iinperil  the  rates  of  a  big  percentage 
for  the  benefit  of  the  smaller  number.  In  addition 
to  this,  however,  evidence  is  not  wanting  that  such 
labor-dominated  districts  are  incapable  of  efficiently 
m,anaging  an  electrical  undertaking  when  one  is  in 
their  possession.  Disputes  between  the  councilors  of 
such  districts  and  their  electrical  officials  have  not 
been  uncommon  of  late,  and  the  enlightened  repre- 
sentatives of  a  large  London  suburb  recently  re- 
marked that  all  the  training  necessary  for  an  elec- 
trical engineer  could  be  acquired  in  a  month. 

On  the  broad  question  of  municipal  electric  supply, 
however,  it  is  satisfactory  to  note  that  the  opinion 
is  rapidly  gaining  ground  that  small  suburban  dis- 
tricts of  a  purely  residential  character  are  not  profit- 
able, and  that  to  take  a  supply  of  energy  in  "bulk" 
from  a  large  power  company,  if  it  is  available — and 
nearly  every  large  area  of  England  is  now  covered 
by  such  a  company — is  more  to  the  advantage  of 
the  ratepayers.  Quite  a  large  number  of  compara- 
tively small  municipalities  throughout  the  country 
are  adopting  this  course  at  present,  and  in  more  than 
one  instance  sufficient  experience  has  been  gained 
to  prove  the  wisdom  of  such  a  policy. 

Generally  speaking,  we  in  England  are  not  usu- 
ally credited  with  being  what  may  be  called  "ex- 
tremists." But  an  incident  which  happened  in  the 
Potteries  district  last  week  proves  that  even  in  Eng- 
land human  nature  can  be  made  the  creature  of 
circumstances.  At  Handsworth,  in  Staffordshire, 
one  of  the  subsidiarj'  companies  of  the  British  Elec- 
tric Traction  Company  had  a  dispute  with  the  local 
authority  over  the  lease  of  the  local  tramways  which 
had  been  granted  to  it.  The  lines  had  not  been 
put  into  operation  and  the  local  authority  asserted 
that  until  the  point  at  issue  had  been  settled  never  a 
tram  should  be  run.  The  company,  on  the  other 
hand,  had  made  all  arrangements  for  dealing  with 
the  crowds  attending  a  local  football  match  and  was 
equally  determined  to  run  the  cars.  The  corpora- 
tion, however,  cut  the  source  of  supply,  but  quickly 
realizing  the  illegality  of  the  action  restored  the 
connection.  Its  trump  card,  however,  was  yet  to  be 
played,  for  it  immediately  gave  orders  for  its  steam 
roller  to  proceed  along  the  tram  route,  and  rumor  has 
it  that  the  driver  was  told  he  need  not  fear  dis- 
missal if  the  roller  broke  down  across  the  two  tracks. 
-At  any  rate,  it  broke  down  and  no  trams  have  been 
run  since.  The  affair,  however,  has  its  serious  side, 
for  it  emphasizes  the  growing  antagonism  between 
private  and  municipal  trading,  a  state  of  affairs  which 
the  government  has  been  asked  many  times  to 
modify. 

The  system  of  locating  ore  by  electricity  was  suc- 
cessful a  few  dai'S  ago  on  the  property  of  the 
Barrow  Hematite  Steel  Company.  The  system  em- 
ployed was  that  patented  by  Daft  &  Williams,  and 
the  spot  where  the  mineral  was  actually  found  was 
within  a  few  feet  of  that  determined  by  the  ap- 
paratus. 

Apropos  of  the  mention  I  made  last  week  of 
Dublin,  further  troubles  have  arisen.  The  resident 
engineer  now  complains  that  the  consulting  engineer, 
who  has  had  charge  of  the  undertaking  during  the 
last  12  months  has  not  made  sufficient  provision, 
for  giving  an  adequate  supply  from  the  new  three- 
phase  station  to  the  old  area  hitherto  supplied  upon 
the  single-phase  system.  The  change  over  actually 
took  place  nearly  a  year  ago,  but  the  resident  engi- 
neer maintains  that  sufiicient  alteration  to  the  old 
system  of  cables  has  not  been  made  to  meet  the 
contingency  of  an  increased  load.  At  present  the 
matter  has  not  been  dealt  with  by  the  corporation, 
but  it  seems  distinctly  serious  that  in  a  city  of  the 
magnitude  of  Dublin  the  electrical  undertaking  could 
not  have  been  managed  in  a  different  manner,  at  any 
rate  without  the  officials  getting  at  issue  over  matters 
of  administration. 

For  the  present  matters  electrical  are  pursuing  a 
normal  course  in  St.  Marylebone.  After  the  storm 
and  stress  of  the  last  two  years  the  company  has 
now  been  settled  with  and  the  municipal  scheme 
is  well  in  hand.  An  application  has  been  made 
for  adopting  220  volts  continuous  current  as  the 
standard  pressure  instead  of  the  variety  of  pressures 
in  existence  under  the  old  system,  and  for  the  pres- 
ent, at  any  rate,  party  strife  no  longer  exists. 

On  many  occasions  has  the  direct  control  of  the 
consumers'   lamps   by  local   electric-lighting  author!- 
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ties  been  advocated  by  municipal  electrical  engineers, 
but  on  few  occasions  has  the  advice  been  taken. 
At  present  many  a  consumer  burns  his  lamps  too 
long  and  then  blames  the  electric  light,  while  in 
many  cases,  also,  inefficient  lamps  are  often  installed. 
At  Bradford,  on  the  advice  of  the  electrical  engi- 
neer, free  lamps  were  supplied  to  consumers,  it  being 
found  that  the  extra  consumers  thereby  secured  more 
than  paid  for  the  cost  of  the  lamps.  Not  many 
engineers  have  gone  so  far,  but  a  recent  report  by 
the  Tunbridge  Wells  engineer  about  hits  off  the 
general  opinion.  In  this  report  it  is  advocated  that 
the  electric-light  department  should  undertake  the 
supply  and  maintenance  of  consumers'  lamps,  be- 
cause the  consumer  thereby  would  be  assured  of 
an  efficient  and  satisfactory  light,  good  and  econom- 
ical lamps  would  always  be  used  and  the  undertaking 
would  always  be  in  touch  with  the  consumer.  This 
matter  was  also  dealt  with  in  the  presidential  ad- 
dress to  the  Municipal  Electrical  Association  this 
year,  when  a  similar  opinion  was  expressed.        G. 

New  York. 

New  York,  October  i. — The  New  York  subway 
will  be  opened  for  public  traffic  on  or  before  mid- 
night of  Thursday,  October  27th.  Certain  members 
of  the  Board  of  A^ldermen  drew  up  plans  some  weeks 
ago  for  an  official  opening,  including  prayers, 
speeches,  music,  decorations  and  fireworks  at  an  esti- 
mated cost  of  $50,000,  but  at  yesterday's  meeting  of 
the  board  the  proposed  expenditure  was  voted  down, 
and  it  was  suggested  that  $5,000  would  be  a  reason- 
able sum  to  expend  for  the  occasion.  The  would-be 
festive  ones  declined  the  suggestion,  and  there,  for 
the  present,  the  matter  rests,  and  it  is  probable  that 
the  subway  will  be  opened  in  a  plain,  businesslike 
.way  by  Mayor  McClellan  driving  the  first  train. 
Perhaps  a  few  speeches  may  be  made,  but  there  is 
not  likely  to  be  any  decorations,  music,  banquet  or 
fireworks. 

The  work  of  constructing  the  tunnel  under  Ful- 
ton Street,  Brooklyn,  is  to  be  comm.enced  in  a  few 
days.  The  big  storekeepers  on  that  thoroughfare 
allege  that  certain  promises  to  them  are  not  being 
kept,  and  they  claim  that  they  should  be  allowed  an 
opportunity  to  study  the  plans  before  the  work  is 
commenced.  The  request  is  reasonable  and  will 
probably  be  complied  with  in  some  satisfactory  way. 

The  newly  completed  Atlantic  Avenue  tunnel  of 
the  Long  Island  railroad  has  been  officially  inspected 
this  week  by  the  Atlantic  Avenue  Improvement 
Board.  The  inspection  was  satisfactory  and  trains 
are  now  running  in  the  tunnel.  This  improvement 
will  enable  the  Long  Island  railroad  to  abolish  its 
surface  line  along  the  avenue,  and  the  tunnel  will  be 
finally  used  for  electric  traction. 

There  are  now  in  Manhattan  and  the  Bronx  a 
total  of  1,383  public  fire-alarm  signal  stations  in  ad- 
dition to  2,886  private  call  boxes.  These  signals 
necessitate  the  use  of  1,023  miles  of  conductors. 
The  private  boxes  are  under  the  control  of  the  fol- 
lowing corporations:  Automatic  Fire  Alarm  Com- 
pany, Manhattan  Fire  Alarm  Company,  Special 
Fire  .Alarm  Electric  Signal  Company  and  the  Con- 
solidated Fire  Alarm  Company. 

There  are  now  more  than  a  thousand  telephone 
connections  in  the  various  rooms  of  the  Waldorf 
Astoria  Hotel  in  this  city.  The  main  switchboard 
in  the  hotel  is  quite  an  important  affair. 

A  new  concern  with  a  capital  of  $5,000  has  been 
incorporated  this  week,  with  headquarters  in  this 
city,  under  the  title  of  the  New  York  and  Montauk 
Telegraph  Company.  The  directors  are  F.  W. 
Miller,  L.  G.  Johnson  and  B.  L.  Schuman.  The 
company  will  install  a  telephone  service  in  a  district 
of  Long  Island,  betwen  Babylon  and  Oyster  Bay. 

In  all  the  boroughs  of  Greater  New  York  the 
sixteenth  season  of  the  free-lecture  system  of  the 
board  of  education  was  started  today.  It  has  been 
found  necessary  to  form  140  lecture  centers  so  that 
no  citizen  will  be  beyond  convenient  reach.  The 
lectures  to  a  large  e-xtent  have  been  arranged  in 
courses,  and  reading  in  connection  with  the  sub- 
jects of  the  lectures  is  encouraged.  Among  the 
courses  offered  are  the  lectures  on  electricity,  phy- 
sics, chemistry,  astronomy  and  other  branches  of 
science  courses,  and  single  lectures  on  literature,  art, 
music,  architecture  and  other  subjects  of  Esthetic 
and  educational  value,  and  an  unusually  large  num- 
ber of  courses  and  lectures  on  history,  sociology, 
travel  and  descriptive  geography.  Science  will  oc- 
cupy a  large  part  of  the  courses.  Among  the  prom- 
inent lecturers  on  science  v^ill  be  Prof.  Ernest  R. 
von  NardofT,  who  will  give  3  course  of  nine  lectures 
on  "Electricity  and  Magnetism"  in  the  assembly  hall 
of  the  board  of  education.  Park  Avenue  and  Fifty- 
ninth  Street,  on  Wednesday  evenings,  beginning 
October  19th.  In  public  school  51.  52,5  West  forty- 
fourth  Street,  on  Monday  evenings,  beginning  Oc- 
tober lOth,  Prof.  Charles  L.  Harrington  will  give 
a  series  of  10  lectures  on  "Electricity,"  including  such 
topics  as  "Wireless  Telegraphy,"  "Dynamical  Elec- 
tricity" and  "Roentgen  Rays."  W. 

New  Enptland. 

Boston,  October  I. — The  annual  meeting  of  the 
Edison  Electric  Illuminating  Company  of  Boston 
will  be  held  October  nth,  but  it  is  understood  that 
only  routine  business  incidental  to  the  annual  elec- 
tion of  directors  and  appointments  will  be  trans- 
acted. A  stock  issue  is  contemplated,  however,  be- 
fore the  close  of  the  calendar  year,  and  a  special 


meeting  is  likely  to  be  called  for  the  purpose,  as 
the  company  has  the  privilege  of  putting  out  about 
10,000  additional  shares  at  $200  each  on  the  au- 
thority obtained  from  the  state  commission  last 
year. 

Another  important  trolley-line  purchase  by  the 
New  York,  New  Haven  and  Hartford  is  announced, 
the  Wnrrpt;tpr  nnd  Rlarkst-onp  Vnllev  system  having 
been  acquired  last  month,  and  it  is  stated  that  a 
deal  is  in  progress  for  the  absorption  of  the  Mid- 
dletown  Street  Railway  Company  of  Middletown, 
Conn.  The  Worcester  and  Blackstone  Company  is 
the  third  Worcester  property  thus  secured  by  the 
steam-railroad  corporation.  It  runs  from  Worces- 
ter to  Whitinsville,  a  distance  of  17  miles,  and 
M.  J.  Whittal  and  Alfred  Thomas  of  Worcester 
were  the  principal  owners  of  the  stock.  It  was 
capitalized  at  $60,000,  but  has  assets  of  over  $460,000. 
The  capital  stock  of  the  Middletown  company  is 
$200,000,  with  $135,000  outstanding,  and  it  is  bonded 
for  $180,000. 

The  Haverhill  Electric  Company  has  passed  into 
the  hands  of  the  Maiden  and  Haverhill  people,  who 
are  promoting  the  project  of  a  line  between  the  two 
cities  and  who  secured  a  charter  from  the  Legis- 
lature for  their  enterprise,  in  spite  of  much  oppo- 
sition by  existing  lines.  The  capitalization  of  the 
company  is  $153,000,  par  value  $100,  and  the  price 
paid  is  said  to  have  been  $175  per  share. 

The  phenomenal  earnings  of  the  popular  fast- 
trolley  line  from  Boston  to  Worcester  continue  to 
surprise  those  who  were  inclined  to  doubt  the  ad- 
visability of  establishing  such  a  line.  The  August 
report  shows  a  gross  of  $55,866  and  a  net  of  $33,630. 
For  the  12  months  ended  September  30,  1904,  oper- 
ating expenses  are  estimated  at  56  per  cent,  of  the 
gross  earnings,  which,  it  is  thought,  will  have  ex- 
ceeded $400,000,  yielding  a  surplus  over  operating 
expenses,  taxes  and  interest  of  about  $90,000. 

The  Boston  Rapid  Transit  Commission  expects  to 
have  the  new  East  Boston  tunnel  all  ready  for  use 
before  January  i,  1905.  Its  total  cost  is  $3,000,000, 
Predictions  are  made  that  the  Boston  Elevated  Com- 
pany will  have  trains  running  under  the  harbor  to 
East  Boston  regularly  before  Christmas  or  New 
Year's  at  the  latest. 

A  company  known  as  the  Dedham  and  Franklin 
Street  Railway  Company  has  been  organized,  with 
a  capital  of  $100,000,  to  operate  what  was  formerly 
the  Norfolk  Western  Street  Railway  Company  that 
went  into  the  hands  of  a  receiver  several  months 
ago  and  was  sold  on  August  3d. 

In  vv  estern  Massachusetts  progress  has  been  made 
on  the  plan  to  connect  North  Adams,  Mass.,  and 
Bennington,  Vt.,  by  electric  railway,  the  first  con- 
tract being  made  last  week  at  Williamstown,  Mass. 
This  will  bring  the  Hoosack  Valley  road  in  this 
state  to  the  Vermont  boundary  line.  B. 


Ohio. 

Cleveland.  October  I. — The  fire  department  was 
utilized  at  Geneva  a  few  days  ago  to  keep  workmen 
on  the  Cleveland,  Painesville  and  Ashtabula  Trac- 
tion Company  from  filling  the  roadbed  through 
the  town  with  gravel  instead  of  crushed  stone. 

Almost  a  dozen  passengers  on  a  southbound  Sci- 
oto Valley  Traction  car  on  the  Columbus-Lancaster 
line  w^erc  injured  in  a  collision  last  Wednesday 
evening.  The  passenger  car  and  a  co'ubination 
baggage  and  w-ork  car  came  together  at  full  speed 
on  a  curve.  The  baggage  car  telt'scoped  the  pas- 
senger almost  half  way.  The  cause  seems  to  lie  in 
the  fact  that  the  watch  used  by  the  motorman 
of  the  baggage  car  was  half  an  hour  late. 

The  property  of  the  Scioto  Valley  Traction  Com- 
pany will  soon  be  transferred  from  the  control  of 
the  constructin.g  pool  to  the  stockholders,  when  the 
company  will  be  organized  and  officers  chosen.  The 
whole  business  so  far  has  been  in  the  hands  of  the 
pool  as  a  committee  on  construction,  but  they  now 
want  it  off  their  hands. 

Elliott  Wadsworth,  representing  Stone  &  Web- 
stei:  of  Boston,  was  in  Central  Ohio  last  week  look- 
ing over  traction  properties.  This  firm  does  an 
expert  business  and  Boston  capitalists  nearly  alw.ays 
require  a  favorable  report  from  them  before  they 
will  agree  to  finance  a  proposition.  M'r.  Wadsworth 
spoke  favorably  of  the  traction  properties  about 
Columbus. 

The  Southeastern  Ohio  Railway,  Light  and  Power 
Company  has  filed  a  petition  asking  for  a  franchise 
to  operate  on  certain  streets  in  Zanesville  and  pro- 
poses to  offer  a  five-cent  fare  and  six  tickets  for 
a  quarter  on  its  own  lines  within  the  city  limits. 

According  to  the  report  of  the  city  electrician  the 
cost  of  street  lighting  in  Cincinnati  for  1903  was 
$290,140.64,  with  $4,081.75  deducted  for  outages. 
There  are  4,914  electric  street  lights  in  all. 

It  is  stated  that  the  people  of  Toledo  are  changing 
their  attitude  in  regard  to  the  franchise  asked  for 
by  the  Toledo  Railways  and  Light  Company.  This 
has  come  about  largely  through  the  investigations 
made  by  the  mayor  and  committees  from  the  City 
Council  and  the  Chamber  of  Commerce.  It  is  stated 
that  interest  on  the  bonded  indebtedness  of  the  com- 
pany, amounting  to  about  $470,000  a  year,  is  all 
that  the  owners  have  ever  taken  out  of  the  receipts 
of  the  company,  while  no  dividends  have  been  paid 
on  the  capital  stock  of  $10,000,000.  Rumors  have 
been  going  the  rounds  that  the  city  solicitor  is  pre- 
paring an  ordinance  granting  a  franchise  almost 
identical  with  that  under  which  the  Columbus  Rail- 


way, Power  and  Light  Company  is  operating.  That 
would  mean  seven  tickets  for  25  cents  with  very 
liberal  transfer  system. 

W.  W.  Piatt,  night  engineer  at  the  light  plant  in 
Coshocton,  received  a  current  of  4,500  volts  one 
night  last  week.  He  was  unconscious  for  a  time 
but  is  recovering.  His  arm  and  hand  were  badly 
burned. 

It  is  probable  that  the  railway  companies  operating 
in  Cleveland  will  soon  file  lists  of  their  stockholders 
under  an  ordinance  passed  some  time  ago.  The 
list  of  the  Cleveland  Electric  has  not  been  filed  since 
the   consolidation,    two  years   ago. 

The  contract  between  the  Toledo  Railways  and 
Light  Company  and  the  Toledo,  Port  Clinton  and 
Lakeside,  by  which  the  latter  is  to  enter  Toledo  over 
the  former's  tracks  has  been  ratified.  The  Port 
Clinton  road  will  use  the  tracks  of  the  Lake  Shore 
Electric  between   Toledo  and   Genoa. 

The  Hirsch  Construction  Company  has  contracted 
for  the  equipment  for  the  Toledo  and  Indiana  line 
from  Wauseon  to  Bryan,  a  distance  of  3-5  miles. 
The  road  is  in  operation  from  Toledo  to  Wauseon, 
30  miles.  It  is  built  in  accordance  with  steam-road 
specifications  and  has  its  ,own  right-of-way,  with 
land  for  power  stations,  depots,  and  repair  shops. 
One  power  station  is  maintained  at  Wauseon  and 
another  will  be  built  at   Stryker. 

Colonel  A.  E.  Boone  has  another  scheme  for  an 
extensive  electric-railway  enterprise  to  be  capital- 
ized at  $5,000,000.  His  plan  is  to  connect  a  num- 
ber of  towns  in  Southern  Ohio,  West  Virginia  and 
Pennsylvania.  O.  M.  C. 


Michigan. 

Detroit,  October  I. — The  Detroit,  Ypsilanti,  Ann 
Arbor  and  Jackson  electric  railway  has  won  its  tax 
case,  and  Judge  Mandell  has  restrained  the  city  of 
Detroit  from  collecting  taxes  on  the  rolling  stock. 
The  injunction  restraining  the  village  of  Dearborn 
from  collecting  taxes  was  dissolved.  The  action  was 
originally  brought  to  avoid  double  taxation  on  prop- 
erty which  is  assessed  at  $168,000  in  Dearborn  and 
$125,000  in  Detroit. 

The  rumor  that  the  lonia-Owosso  portion  of  the 
electric  line  which  is  being  engineered  by  E.  M. 
Hopkins,  to  run  from  Pontiac  to  Grand  Rapids,  has 
been  sold  to  the  Grand  Trunk  railway  is  declared  to 
be  without  foundation  by  that  gentleman. 

The  town  of  Frankenmuth  was  very  enthusiastic 
over  the  arrival  of  the  first  car  which  w'as  run  over 
the  new  Saginaw  and  Flint  electric  line  from  Sag- 
inaw to  that  point  last  week  Friday.  An  entertain- 
ment was  given  in  celebration  of  the  event.  Regular 
car  service  will  be  given  from  now  on  from  Franken- 
muth to  Saginaw. 

A  great  effort  is  being  made  by  the  Detroit  poli- 
ticians in  favor  of  municipal  ownership  of  street- 
railway  tracks  and  opposing  the  granting  of  any  fran- 
chises until  the  citizens  of  Detroit,  by  their  bal- 
lots, decide  what  they  want.  Candidates  are  being 
asked  their  position  in  regard  to  street-railway  mat- 
ters, and  it  is  expected  that  the  people  will  be  given 
a  chance  to  take  up  the  question  of  municipal  own- 
ership again. 

J.  E.  Cochran,  Jr.,  of  Chester,  Pa.,  is  being  held 
by  the  grand  jury  on  charges  preferred  by  E.  D. 
Nelson,  president  of  the  Twin  City  Electric  and 
Supply  Company  of  Ironwood,  the  Ironwood  water- 
works, the  Hurley  waterworks  and  the  Ironwood  and 
Bessemer  interurban  street  railway,  for  alleged  mis- 
appropriation of  funds  in  connection  with  the  floating 
of  $350,000  bonds  of  a  new  company,  to  be  known 
as  Gogebic  Electric  Company,  which  is  an  amalga- 
mation of  the  above  companies  and  which  was  capi- 
talized at  $400,000.  C.  G.  W. 


Indiana. 


Indianapolis,  October  i. — The  contract  has  been 
let  for  a  $10,000  addition  to  the  Shelbyville  Water 
and  Light  Company's  plant.  The  plant  will  be  opened 
January   1st. 

A  deed  has  been  filed  by  which  Victor  M.  Carr 
of  Hartsville  transferred  70  acres  of  land  near  Harts- 
ville  to  the  Columbus,  Greensburg  and  Richmond 
Traction  Company  for  a  park  site.  The  considera- 
tion was  $2,000.  Harris  F.  Holland,  vice-president 
of  the  road,  was  in  Columbus  this  week  and  started 
two  new   engineers   out  on   the  line. 

Promoters  of  the  Portland,  Montpelier,  Warren  and 
Huntington  Traction  Company,  desirous  of  planning 
an  extension  northward  from  Huntington,  have  re- 
turned from  a  trip  to  Goshen,  Syracuse  and  other 
points.  It  is  desired  to  complete  a  line  by  way  of 
Columbia  City  and  Syracuse  to  Goshen,  so  as  to 
obtain  traction-line  connections  into  Chicago.  A 
traction  expert  will  be  taken  over  the  line  in  a  few 
days.  The  line  to  Portland  is  understood  to  be 
financed.  An  effort  will  be  made  to  interest  Goshen 
people  in  the  construction  of  the  proposed  road.  .Al- 
bert West  of  Montpelier,  James  Mills  of  New  York 
and  J.  B.  Kenner  and  W.  A.  Jones  of  Huntington 
have  been  in  Goshen  to  consult  with  the  Commercial 
Exchange,  an  organization  formed  to  boom  Goshen. 
The  promoters  were  to  build  their  road  from  Colum- 
bia City  by  way  of  Lake  Wawasee,  to  Goshen.  Mont- 
pelier has  voted  a  $25,000  subsidy,  which  Huntington 
has  duplicated.  Warren  is  to  contribute  $10,000  to 
the  fund.  If  the  line  is  built  Goshen  will  be  asked 
to  vote  a  subsidy. 

Men  have  been  working  among  farmers  east  and 
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north  of  Alexandria  to  obtain  the  right-of-way  for 
the  new  electric  line  from  Hartford  City  to  Alex- 
andria. The  street  upon  which  it  will  enter  the  city 
is  just  now  interesting  local  merchants  most,  and  the 
fact  that  it  will  be  John.  Church  or  Wasliington  is 
sufficient  to  reawaken  the  rivalrj^  of  the  time  when 
the  Indiana  Union  Traction  Company  wanted  a  fran- 
chise. The  Indiana  Union  Traction  has  a  grade  to 
the  east  end  of  Washington  Street,  but  has  forfeited 
its  franchise  in  the  street  by  not  building. 

The  ninth  interurban  railroad  to  come  into  Indi- 
dianapolis  is  knocking  for  entrance.  A  petition  for  a 
franchise  has  been  filed  with  the  Board  of  Public 
Works  by  the  Indianapolis,  Newcastle  and  Winches- 
ter Traction  Company.  It  was  presented  by  C.  E. 
Barrett.  The  new  road  wishes  to  come  into  the  city 
by  way  of  Twenty-first  Street  to  Massachusetts  Av- 
enue, down  this  avenue  to  Tenth  Street,  and  there 
join  the  tracks  of  the  Indianapolis  Traction  and  Ter- 
minal Company.  H. 


Rocky  Mountain  States. 

Salt  Lake  City.  September  30. — The  Utah  Liglit  and 
Railway  Company  of  Salt  Lake  City  has  completed 
plans  for  the  construction  and  equipment  of  a  new 
electrical  transmitting  station  which  will  be  pro- 
vided with  the  latest  electrical  contrivances.  The 
power  will  be  transformed  at  the  station  to  4,000 
volts. 

The  Postal  Telegraph-cable  Company  has  opened 
headquarters  in  Salt  Lake  City  for  the  district  com- 
prising part  of  Wyoming,  ^lontana  and  Utah,  and 
it  is  announced  by  the  district  manager  that  the  sys- 
tem will  be  ready  to  commence  operation  in  a  few 
weeks. 

The  power  plant  of  the  Wyoming  Light  and  Power 
Company  at  the  Falls  of  the  Big  Popo-Agie  River 
is  nearing  completion.  A  fall  of  500  feet  is  being 
utilized  for  the  generation  of  power.  A  transmis- 
sion line  will  connect  mines  with  the  plant  for  a 
distance  of  18  miles,  and  Lander,  the  near  town, 
will  have  an  electric-lighting  service  when  the  plant 
is   completed. 

The  .American  Falls  (Idaho)  Power,  Light  and 
Water  Company  has  awarded  a  contract  for  two 
pow'er  houses,  one  to  be  built  at  Pocatello  and  the 
other  at  .American  Falls.  The  expenditure  will  be 
about  $9,000.  outside  of  the  equipment,  which  will 
cost  an  additional  $7,000. 

.Articles  of  incorporation  of  the  .American  Falls 
(Idaho)  Electric  Company  have  been  filed  with  the 
secretarv'  of  state.  The  capitalization  is  $i,oco,ooo, 
and  William  Burke,  Jr.,  John  L.  Burke  and  L.  V. 
St.  Clair  of  .American  Falls  and  R.  H.  Johnson  and 
S.  H.  Hays  of  Boise  are  named  as  the  directors. 
The  company  proposes  the  development  of  power  on 
the  west  side  of  American  Falls  on  the  Snake  River 
and  the  pumping  of  sufficient  water  to  irrigate  4.000 
acres  of  land.  The  project,  it  is  estimated,  will  in- 
volve the  expenditure  of  about  $250,000.  The  plans 
of  the  corporation  also  include  the  construction  of 
a  dam  300  feet  long  and  30  feet  high  below  the  falls, 
where,  it  is  expected,  that  20,000  horsepower  will 
be  developed.  The  water  to  be  used  for  irrigation 
purposes  will  be  raised  a  distance  of  200  feet  and 
transmitted  through  canals  and  laterals.  The  work 
on  the  dam.  however,  will  not  be  commenced  until 
the  installation  at  the  falls  of  pumps  for  irrigation 
purposes.  G. 

Pacific  Slope. 

San  Francisco,  September  29. — M.  V.  McQuigg,  who 
is  interested  in  the  Monterey  C7as  and  Electric  Com- 
pany,  is  in  town. 

J.  Cunningham  of  Alturas  is  in  the  city  this  week 
purchasing    electrical    supplies. 

F.  J.  Somers,  manager  of  the  Century  Electric 
Company  of  San  Jose,  is  in  San  Francisco  on  busi- 
ness. 

The  Pacific  States  Telephone  and  Telegraph  Com- 
pany will  soon  erect  a  three-story  brick  bnilduig 
at  Crocker  and  West  Mission  Streets,  to  cost  $50,000. 

The  Stuger  Electrical  Works  has  opened  ;in 
office  at  34.1  Kearny  Street,  San  Francisco. 

The  Petaluma  and  Santa  Rosa  Electric  Railway 
Company  is  making  rapid  progress  with  the  construc- 
tion of  the  road.  The  grading  is  completed  and  the 
trolley  wire  is  in  place  from  Santa  Rosa  to  Scbas- 
Inpol  and  fc)r  10  miles  out  of  Petaluma.  Some  of 
the  coaclies  have  arrived  and  are  now  being  placed 
on  their  running  gear.  The  entrance  to  each  coach 
is  near  the  center,  w  here  passengers  step  into  a 
vestibule.  In  one  end  is  the  smoking  room  and  bag- 
gage apartments  and  in  the  other  the  seats  for  pas- 
sengers. Each  car  is  lighted  with  50  incandescent 
lamps  and  fitted  with  air  brakes  and  whistles.  The 
coaches  arc  of  heavy  pattern  and  are  intended  for  a 
speed    of   40   miles   an    hour. 

O.  A.  Hale,  as  president  of  the  San  Jose  and 
Palo  Alto  Interurban  railroad,  has  filed  with  the 
supervisors  of  Santa  Clara  County  the  com.pany's 
petition  for  a  franchise  to  construct  and  operate  an 
electric  railroad  on  the  Stevens  Creek  road  from 
Saratoga  .Avenue  at  the  Meridian  corners,  San  Jose, 
Cal,,  to  Stevens  Creek,  near  the  Fathers'  villa. 
Bids  for  the  franchise  will  be  received  by  the  board 
up  to  November  gth. 

G.  E.  Wills,  J.  M.  Nickuni,  D.  M'.  Donaugh  and 
W.  W.  Plimpton  of  Willsburg,  Ore.,  have  been 
appointed  a  committee  from  that  town  to  act  with 
committees    from    other    localities    on    the    question 
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of  the  electric  railway  from  Portland  to  East  Oregon 
City.  All  the  committees  will  hold  a  meeting  in 
Milwaukee  in  the  near  future  for  the  purpose  of  per- 
fecting a  permanent  organization. 

Henry  M.  Richards  states  that  an  electric  line 
will  be  running  from  Medical  Lake  to  Spokane, 
Wash.,  by  July  i,  1905.  His  company,  the  Wash- 
ington \Vater  Power  Company,  has  secured  right- 
of-way,  and  the  construction  of  the  line  will  com- 
nietice  as  soon  as  the  minor  details  are  concluded. 

The  Willamette  Valley  Railroad  Company  pro- 
poses to  run  an  electric  road  from  Eugene  to  Cor- 
vallis.  Ore.,  and  has  applied  lo  the  City  Council  of 
Corvallis  for  a  franchise  to  run  its  lines  through  the 
streets  of  the  citj'. 

The  supervisors  of  Humboldt  County,  Cal.,  have 
adopted  an  ordinance  granting  to  the  Humboldt 
Transit  Company  a  franchise  to  construct  and  oper- 
ate an  electric  railway  along  the  public  highway 
of  Humboldt  County. 

Surveyors  of  the  Pacific  Electric  Railway  Com- 
pany are  at  work  at  Newport  Beach,  Cal.,  sup- 
posedly completing  the  survey  of  the  right-of-way 
from  the  Huntington  Beach  to  Newport  upon  the 
route  where  the  road  is  expected  to  be  constructed 
soon. 

C.  B.  MaliaJfey,  engineer  of  the  General  Electric 
Company,  with  headquarters  in  Denver,  is  in  Albu- 
querque, N.  M.,  looking  over  the  ground  and  dis- 
cussing plans  with  the  newly  incorporated  electric- 
power  company  for  an  inmiense  plan;  to  be  erected 
at  -Albuquerque.  The  power  plant  is  to  be  built 
north  of  the  mills  of  the  American  Lumber  Com- 
pany. It  is  to  cost  $75,000  and  it  will  generate  be- 
tween 1,500  and  2,000  horsepower.  C.  K.  Durbin 
and  W.  S.  Iliff  are  the  principal  movers  in  the  enter- 
prise. 

The  Kilbourne  &  Clark  Company  of  Seattle, 
Wash.,  reports  that  in  electrical  supplies  business  has 
been  active  since  the  end  of  July  and  now  is  decid- 
edly bright.  This  company  has  just  entered  into  a 
contract  to  supply  a  2,aoo-horsepower  plant  in  North- 
ern  California. 

It  is  rumored  that  the  San  Bernardino  Traction 
Company  of  San  Bernardino,  Cal.,  will  in  the  near 
future  extend  its  line  to  Rialto.  One  of  the  plans 
of  the  company  which  will  be  immediately  executed 
is  the  building  of  a  line  from  Third  Street,  San 
Bernardino,  for  a  cut-off  to  Redlands.  A. 


PERSONAL. 


John  Barclay  of  Detroit  has  been  appointed  super- 
intendent of  the  Pontiac  division  of  the  Detroit 
LTnited  Railway,  succeeding  George  Douglas,  who 
has  resigned  to  enter  other  business. 

John  Young,  manager  of  the  Glasgow  municipal 
street-railway  system,  has  been  appointed  manager 
of  Yerkes'  underground  system  in  London,  and  the 
advocates  of  municipal  operation  of  street  railways 
are  jubilant  thereat. 

Frank  Hedley,  who  will  be  remembered  as  the 
general  superintendent  of  the  Lake  Street  and 
Northwestern  Elevated  Railroad  companies  of  Chi- 
cago, and  who  has  for  some  time  been  general 
superintendent  of  the  Interborougli  Rapid  Transit 
Company  of  New  York,  has  been  promoted  to  be 
general  manager  of  the  Interborough  system.  Mr. 
Hedley  is  the  inventor  of  a  number  of  devices  for 
electric-railway  operation. 

George  M.  Willis,  a  member  of  the  well-known 
firm  of  F.  B.  Badt  &  Co.,  consulting  engineers, 
Monadnock  Block,  Chicago,  has  left  for  Salt  Lake 
City  in  company  with  L.  W.  Pitcher,  the  secretary 
of  the  American  Guaranty  Company  of  Chicago. 
These  gentlemen  are  looking  after  electric-railway 
interests  and  the  building  of  new  branches  of  the 
Salt   Lake    Southern    railway. 

J.  C.  Smith,  local  manager  in  Chicago  of  the 
Western  Union  Telegraph  Company,  has  been  made 
superintendent  of  a  new  district,  to  be  known  as 
the  fourth  district,  western  division,  with  headquar- 
ters at  Dallas,  Texas.  Mr.  Smith's  new  charge  will 
embrace  the  lines  and  offices  in  Texas  and  Louis- 
iana, and  include  Tcxarkana,  Ark.,  which  heretofore 
have  been  included  in  the  second  district. 

The  death  of  Senator  George  F.  Hoar,  which 
occurred  at  AVorcester,  Mass.,  on  September  30th, 
removed  from  .American  pul>lic  life  a  statesman  of 
the  first  rank.  Among  the  many  social  and  educa- 
tional institutions  with  which  Mr.  Hoar  Avas  con- 
nected was  the  Worcester  Polytechnic  Institute, 
which  he  helped  to  put  on  a  solid  foundation,  and 
of  which  for  many  years  he  was  one  of  the  trustees. 
Senator  Hoar  delivered  an  interesting  address  before 
the  students  of  Armour  Institute  in  Chicago  last 
year. 

In  its  issue  of  October  1st  the  Electrical  Review 
of  New  York  says:  "Mr.  B.  E.  Greene,  formerly 
editor  of  Electricity  and  recently  in  the  life-insur- 
ance business,  died  suddenly  at  his  home  in  Brook- 
lyn on  Wednesday  -morning  of  this  week.  Mr. 
Greene  was  recently  operated  upon  for  cancer  of  the 
tongue."  This  news  will  possess  a  sad  interest  for 
ntany  electrical  men,  for  at  one  time  Mr.  Greene 
had  an  extensive  electrical  acquaintance.  He  was  a 
sort  of  free-lance  in  electrical  journalism  and  at- 
tracted much  attention  by  his  attacks  on  the  General 
Electric  Company.  He  often  secured  inside  informa- 
tion of  surprising  accuracy,  and,  although  his  work 
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was   destructive   rather   than   constructive,   it   caused 
considerable  stir  seven  or  eight  years  ago. 

Mr.  Irving  P.  Lord,  president  and  general  manager 
of  the  Waupaca  (Wis.)  Electric  Light  and  Railway 
Company,  was  in  Chicago  this  week  on  his  way  to 
the  St.  Louis  conventions  and  E.xposition.  Mr.  Lord 
was  accompanied  by  Mrs.  Lord,  and  both  are  very 
pleasantly  remembered  by  those  who  were  fortunate 
enough  to  attend  the  Waupaca  summer  conventions 
of  the  Northwestern  Electrical  .Association,  of  which 
Mr.  Lord  is  a  former  president. 

-At  the  laying  of  the  cornerstone  of  the  new 
Orange  Methodist  church  a  few  days  ago  in  Orange, 
N.  J.,  a  photograph  of  Thomas  A.  Edison  as  Or- 
ange's leading  citizen  and  an  original  phonograph 
record  cylinder  on  which  was  the  music  of  "Lead 
Kindly  Light,"  together  with  a  set  of  battery  plates 
from  the  inventor's  new  storage  battery,  were  placed 
in  the  copper  box  with  newspapers  and  other  articles 
of  interest. 

Clarence  E.  Dally,  a  young  electrical  engineer 
and  chief  assistant  in  the  experimental  laboratories 
of  Thomas  A.  Edison,  died  at  East  Orange,  N.  J., 
on  October  2d  from  the  effects,  it  is  said,  of  ex- 
perimental work  with  Roentgen  rays.  He  had  suf- 
fered for  a  number  of  years,  according  to  the  news- 
paper account,  from  the  efifect  of  the  many  chem- 
icals used  in  X-ray  experiments  and  from  the  con- 
stant e.xposure  of  his  hands  to  the  X-rays  in  the 
preliminary  work  seven  \^ears  ago. 

The  funeral  at  Copenhagen,  Denmark,  on  Sep- 
tember 29th  of  Prof.  Niels  Finsen  was  an  impressive 
affair.  Two  kings,  those  of  Denmark  and  Greece, 
were  present,  while  princes  and  high  ministers  of 
state  and  leading  scientists  came  to  pay  a  last  tribute 
to  the  dead  man.  Wreaths  came  from  Emperor 
William,  King  Edward,  Queen  Alexandra  and 
Count  von  Billow.  The  crown  prince  of  Denmark 
and  Princess  Waldemar,  Karl  and  Hans  were  pres- 
ent. The  coffin  was  hidden  beneath  flowers,  and 
hundreds  of  doctors,  medical  students  and  patients 
followed   it   to   the   grave. 

Mr.  T.  H.  Tracy,  recently  appointed  manager  of 
the  mining,  crushing  and  cemeut-niachinery  depart- 
uifnt  of  the  .Allis-Chalmers  Conipanj-,  is  well  known 
to  the  mining  interests  of  the  cointry.  M'r.  Tracy 
designed,  erected  and  operated  a^.  gener.tl  superin- 
tendent the  large  plants  of  the  N'ortli  .American 
Copper  Company  at  Grand  Encampment,  Wyo., 
and  in  that  position  he  remained  until  in  February; 
1904,  he  resigned  in  order  to  join  the  selling  force 
of  the  Allis-Chalmers  Company  at  the  New  York 
office.  On  June  1st  he  was  promoted  to  his  present 
position.  In  knowledge  of  the  field,  acquaintance 
with  mining  men  and  experience  in  practical  affairs 
Mr.  Tracy  is  unusually  well  equipped. 

The  Allis-Chalmers  Company  is  perfecting  its  or- 
ganization with  great  energy.  Recent  acquisitions 
are  as  follows :  Charles  S.  Buell,  mechanical  engi- 
neer, who  recently  represented  the  Westinghouse 
Machine  Company  in  Chicago,  to  be  salesman  and 
engineer  in  the  power  department ;  John  F.  Burke  of 
Omaha,  to  engage  in  the  sale  of  Corliss  engines, 
electrical  apparatus,  etc.,  in  that  city;  Wilbur  M. 
Ruth,  until  recent]}'  assistant  to  the  president  of  the 
Mesta  Machine  Company,  Pittsburg,  Pa.,  to  be  sales- 
man and  engineer  at  the  Pittsburg  ofiice ;  M.  C. 
M'iller,  formerly  with  the  Westinghouse  Electric  and 
Manufacturing  Company,  to  be  connected  with  the 
electrical  department ;  Charles  F.  Adae,  lately  man- 
ager of  the  Pittsburg  office  of  the  C.  Lee  Cook  Com- 
pany, added  to  the  selling  force  of  the  New  York 
office ;  S.  H.  Sharpsteen,  for  a  number  of  years 
with  the  General  Electric  Company  as  salesman,  to 
a  similar  position  in  the  New  York  office;  G.  Fred 
Collins,  who  has  an  extensive  acquaintance  through- 
out the  East  among  officials  and  engineers  of  large 
railroad  and  steel  companies,  to  be  special  representa- 
tive at  the  New  York  office;  W.  M.  S.  Miller, 
who  was  in  the  emplojmient  of  the  Westinghouse 
Electric  and  Manufacturing  Company',  to  have  head- 
quarters in  Chicago ;  R.  L.  Richardson,  to  become  a 
member  of  the  Pittsburg  selling  force;  John  V.  Red- 
field,  appointed  to  the  sales  staff  of  the  Allis-Chal- 
mcrs-BulIock  interests  at  the  Chicago  office;  James 
Ashworth,  until  recently  engineer  of  the  city  cxf 
Chicago,  in  the  department  of  water  supply,  to  be 
salesman  in  the  pumping-engine  department ;  Otto 
Clyde  Ross,  lately  in  the  employment  of  the  Hart- 
ford Lead,  Zinc,  Mining  and  Smelting  Company  as 
engineer,  lo  be  engineer  and  salesman. 


ELECTRIC  LIGHTING. 

The  Monarch  Lumber  Company  of  Blaine,  Wash., 
has   purchased  an  electric-lighting  plant. 

The  Wichita  Falls  (Texas)  Electric  Light  Com- 
pany has  been  incorporated  with  a  capital  stock  of 
$15,000. 

E.  Quilitch  of  Alvarado,  Texas,  has  sold  his 
electric-light  plant  to  the  Alvarado  Water,  Light  and 
Power  Company. 

The  city  of  Broxton,  Ga.,  has  granted  a  franchise 
to  A.  G.  Garbuta  to  operate  an  electric-light  plant, 
the  rate  for  arc  lamps  to  be  $70  per  light  a  year. 

The  cities  of  Camilla  and  Tennille,  Ga.,  will  vote 
this  month  on  a  proposition  to  issue  bonds  for  the 
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purchase    of    the    electric-liglit    plants    and    building 
and   improving  the   waterworks   system. 

The  Commercial  Clnb  of  Lindsborg,  Kan.,  has 
taken  up  the  electric-light  question  and  cxp'jcts  to 
interest  sonie  company  in  putting  in  a  plant  iheie. 

An  electric-light  plant  is  being  installed  at  the 
shaft  of  the  Treadwell  Coal  Company,  Stnrgis.  Ky. 
.-\n  electric-lighting  system  for  the  town  is  also  pro- 
posed. 

R.  C.  Malone  and  Frank  Kell  of  Wichita  Falls, 
Texas,  and  associates  have  incorporated  as  the 
Wichita  Falls  Electric  Company  for  the  purpose  of 
supplying  electric   liglit. 

The  Luzerne  County  (Pa.)  Gas  Company  and 
the  \\'yoming  A^alley  Electric  Light  Company  will 
be  consolidated  under  the  name  of  the  Wilkesbarre 
Gas  and  Electric  Light  Company. 


ELECTRIC  RAILWAYS. 

The  management  of  the  Syracuse  Rapid  Transit 
Electric  Railway  Company  has  decided  to  install 
coal  stoves  in  the  cars  for  heating  purposes  instead 
of  having  them  heated  by  electricity,  as  heretofore. 
The  cause  of  this  is  that  on  account  of  the  heavier 
cars  and  additional  rolling  stock  the  present  power 
plant  cannot  generate  enough  electricity  for  both 
motive  and  heating  power. 

The  Metropolitan  West  Side  elevated  railwaj'  of 
Chicago  opened  its  new  terminal  station  on  Fifth 
Avenue,  October  ,3d,  and  40  trains  were  run  into 
the  station  during  the  day.  Trains  running  into  Ihe 
new  terminal  are  relieved  of  the  necessity  of  going 
around  the  "loop,"  and  there  was  a  noticeable  de- 
crease of  congestion  resulting.  The  terminal  station 
is  located  near  the  center  of  the  wholesale  district 
of  the  city,  and  a  great  many  of  the  employes  of 
the  wholesale  houses  find  it  more  convenient  to 
go  there  than  to  a  "loop"  station,  the  trains  for  the 
West  Side  of  the  citj'  being  always  crowded  at  that 
point. 

The  South  Side  Elevated  Railroad  Company  of 
Chicago  has  issued  its  report  to  the  State  Railroad 
and  Warehouse  Commission  for  the  year  ended  June 
30,  1904.  Receipts  from  passengers  increased  $142,001, 
or  9.4  per  cent.  Cost  of  conducting  transportation 
increased  $46,222,  or  11.9  per  cent.  The  item  of 
$356,000  bills  payable  which  appeared  in  the  balance 
sheet  is  due  to  expenses  incurred  in  connection  with 
the  extensions  now  under  way.  The  whole  number 
of  passengers  carried  in  the  year  was  32,916,280. 
Gross  earnings  amounted  to  $1,690,842.  The  ex- 
penditures for  maintenance  of  way,  maintenance  of 
equipment,  conducting  transportation,  loop  rent,  etc., 
brought  the  net  earnings  down  to  $742,744. 


SOCIETIES  AND  SCHOOLS. 

The  1905  convention  of  the  National  Electrical 
Contractors'  Association  w^ill  be  held  in  Boston. 

A  bulletin  of  the  Thomas  S.  Clarkson  Memorial 
School  of  Technology  contains  among  other  things 
an  address  delivered  by  Francis  N.  Thorp,  Ph.D., 
delivered  at  the  annual  commencement  last  June. 
The  address  was  upon  "The  Opportunity  of  the  En- 
gineer," and  is  interesting,  in  that  it  embodies  the 
views  of  one  outside  the  profession. 

Chancellor  James  A.  Day  of  Syracuse  University 
has  announced  the  gift  from  Lyman  C.  Smith  of 
Syracuse,  N.  Y.,  of  an  additional  building  for  the 
Lyman  Cornelius  Smith  College  of  Applied  Science. 
Mr.  Smitli,  four  j'ears  ago,  established  the  school, 
giving  $750,000.  The  present  gift  enlarges  the  scope 
of  the  college  by  adding  a  model  factory  building, 
three  stories  high,  200  by  50  feet,  for  mining,  engi- 
neering, and  a  mechanical  laboratory.  The  original 
gift  was  a  three-story  stone  building.  The  cost  of 
the  new  structure  is  estimated  at  more  than  $100,000. 


PUBLICATIONS. 


The  September  issue  of  the  Bulletin  of  the  New 
York  Edison  Company,  which  appears  monthly,  is 
something  more  than  a  mere  advertisement  sheet  for 
the  company.  The  articles,  which  are  not  at  all 
confined  to  happenings  in  New  York  city,  make  really 


mteresting  reading.  This  publication,  it  is  worth 
noting,  is  edited  by  a  woman.  Miss  Beckwith,  who 
is  also  the  press  agent  for  the  New  York  Edison 
Company. 

The  Bullock  Electric  Manufacturing  Company's 
Monthly  calendar  for  October  bears  a  portrait  of 
Joseph  Henry,  with  an  appreciative  reference  to  his 
work. 

Dean  Bros.'  Pump  Works  of  Lidianapolis  are  ex- 
tensive manufacturers  of  condensing  machinery  and 
the  company  has  just  issued  a  handsome  catalogue 
of  this  class  of  apparatus.  The  catalogue  contains 
besides  detailed  descriptions  and  tables  of  sizes 
of  pump  and  condenser  machinery,  a  number  of 
valuable  tables,  rules  and  examples  for  calculating 
condenser  a'pparatus.  A  striking  illustration  is  one 
showing  the  relati\'e  volumes  of  a  given  amount  of 
water  as  water  and  as  steam. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia has  issued  a  little  engineering-data  pamphlet, 
giving  facts  about  storage  batteries  and  the  Chloride 
accumulator  in  particular,  as  supplied  for  stations, 
railway  plants,  train  lighting  and  for  many  other 
places.  Some  characteristics  of  the  lead  storage 
battery  are  given, .  and  at  the  end  of  the  pamphlet 
se\'eral  pages  of  engineering  tables  and  useful  con- 
stants. The  pamphlet  has  a  durable  celluloid  co\-er 
and  will  be  found  convenient  as  a  pocketbook  of 
reference. 

That  excellent  daily  newspaper,  the  Jamestown 
(N.  Y.)  Morning  Post,  publishes  a  Third  Anniver- 
sary Edition  which  is  a  creditable  production.  This 
special  issue  consists  of  28  pages,  with  a  striking 
title  page  and  a  number  of  well-executed  illustra- 
tions. Jamestown  has  a  population  of  25,000  and 
many  flourishing  industries.  Among  these  are  the 
Hanson  Electric  Company,  the  Jamestown  Electric 
Company  and  the  Home  Telephone  Company.  The 
last  narned  has  on  its  circuits  about  2,500  instru- 
ments, while  the  local  exchange  of  the  New  York 
and  Pennsylvania  Telephone  and  Telegraph  Com- 
pany (Bell)  gives  service  to  about  2,000  telephones. 
The  Post's  special  number  is  dated  October  1st. 
It  bears  evidence  that  modern  newspaper  service  is 
appreciated  by  the  alert  business  men  of  James- 
town. 


SPACE    TELEGRAPHY. 

The  French  government  is  about  to  install  a 
space-telegraph  station  on  an  island  off  the  western- 
most point  of  France.  This  will  be  used  to  com- 
municate with  incoming  and  outgoin.g  transatlantic 
steamers.  The  War  Department  is  also  extending 
the  use  of  space  telegraphy.  Experiments  made  at 
the  Eiffel  Tower  recently  permitted  the  army  offi- 
cials in  Paris  to  carry  on  wireless  communication 
with   Dijon,   200   miles    distant. 

A  recent  San  Francisco  dispatch  says  that  while 
cruising  down  the  coast  from  San  Francisco  to 
Magdalena  Bay,  Lower  California,  Admiral  Good- 
rich and  the  officers  of  the  United  States  cruiser  New 
York  engaged  in  a  chess  game  by  space  telegraphy 
with  Captain  Hubbard  and  the  officers  of  the  cruiser 
Boston.  The  ships  were  several  miles  apart,  but 
there  was  no  difficulty  in  communication,  and  the 
players  made  their  moves  almost  precisely  as  though 
they  had  been  on  the  same  ship. 


MISCELLANEOUS. 


On  complaint  of  Thomas  A.  Edison,  the  inventor, 
the  United  States  Postoffice  Department  has  issued 
a  fraud  order  against  the  Thomas  A.  Edison  Jr. 
Chemical  Company  of  New  York.  Thomas  A.  Edi- 
son, Jr.,  is  a  son  of  the  great  Edison,  and  it  is  said 
that  the  company  bearing  his  name  seeks  to  obtain 
money  by  the  sale  of  a  "magno-electric  vitalizer" 
consisting  principally  of  an  alleged  electric  battery. 
Young  Mr.  Edison  admits  that  he  has  no  scientific 
or  inventive  ability,  according  to  the  newspaper  ac- 
counts, and  his  only  connection  with  the  concern  is 
said  to  have  been  to  draw  a  salary  of  $35  a  week. 

Chief  Engineer  John  F.  Wallace  of  the  Panama 
Canal  Commission  gave  a  talk  in  Chicago  a  few 
days  ago  on  the  engineering  work  thus  far  done 
by  the  United  States  on  the  Isthmus.  He  said 
that    the    resident    engineer   and    his    assistants    had 


endured  considerable  hardship,  but  as  the  result  of 
their  explorations  a  saving  of  $20,000,000  was  al- 
ready apparent  from  the  plans  formulated  by  the 
French  engineers.  The  following  are  among  the 
comments  he  made:  "The  American  people's  debt 
of  gratitude  to  the  French  is  that  they  showed  us 
what  not  to  do."  "Panama  is  healthy,  but  no  man 
who  goes  there  and  drinks  champagne  will  keep 
healthy  long."  Six  Chicago  engineers,  who  will 
form  part  of  the  staff  working  on  the  canal,  have 
just  been  engaged.  They  are:  R.  L.  Drake,  H.  G. 
Halleck,  E.  C.  Banta,  E.  C.  Shoecraft.  C.  W.  Wil- 
son and  John  O.  Taylor. 


TRADE  NEWS. 


A  newly  organized  company  has  taken  charge  of 
the  electric-light  plant  of  Mazatlan.  The  company 
will  need  a  large  amount  of  supplies,  and  quotations 
from  manufacturers  of  electric  supplies  should  be 
addressed  at  once  to  Setior  Jose  H.  Rico,  Mazatlan, 
Sinaloa,  Mexico. 

The  Electric  Controller  and  Supply  Company  of 
Cleveland  announces  the  opening  of  its  southern 
branch  office  at  509-510  Woodward  Building,  Bir- 
mingham, Ala.  This  company  is  now  represented  in 
New  York,  Philadelphia,  Pittsburg,  Cleveland,  Bir- 
mingham, Ala.,  Denver,  Colo.,  San  Francisco  and 
London,  England. 

Sealed  proposals  will  be  received  at  the  office  of 
the  city  clerk  in  the  city  of  Lincoln,  Neb.,  until  Octo- 
ber i8th  for  furnishing  poles,  lines  and  lighting  cir- 
cuits, boilers,  engines,  feed-water  heater,  boiler-feed 
purnps,  electric  generators,  switchboards,  series  alter- 
nating arc-lighting  regulators  or  transformers  and 
arc  lamps  and  constant-potential  transformers,  to  be 
employed  in  the  construction  and  equipment  of  a 
complete  electric-lighting  system  of  328  street*  lights. 
Bidders  may  obtain  copies  of  the  complete  plans  and 
specifications  by  sending  $5  to  the  city  engineer. 
Separate  bids  will  also  be  received  for  the  construc- 
tion of  a  power  house  and  chimney  for  water  plant 
at  the  Mockett  well.  Bidders  may  obtain  copies  of 
the  complete  plans  and  specifications  by  sending  $7 
to  the  city  engineer. 


BUSINESS. 


The  General  Incandescent  Arc  Light  Company, 
529  West  Thirty-fourth  Street,  New  York,  has  been 
awarded  the  contract  for  1,250  G.  I.  dust  and  water- 
tight outlet  boxes  for  the  new  John  Wanamaker 
Building  at  Philadelphia,  through  the  Pennsylvania 
Electric  Equipment  Company. 

William  Roche,  manufacturer  of  the  well-known 
"New  Standard"  dry  batteries,  has  issued  a  new 
and  enlarged  catalogue  of  batteries  and  auto  special- 
ties. A  copy  of  this  catalogue  will  be  gladly  sent 
on  application.  It  contains  useful  and  interesting 
data  to  battery  users.  Mr.  Roche  reports  an  ex- 
ceptionally large  demand  this  season  for  his  "Auto 
Gas"  battery  for  gas-ignition  work,  and  he  is  in 
receipt  of  many  testimonials  as  to  the  high  efficiency 
of  this  battery.  Mr.  Roche  also  calls  especial  atten- 
tion to  his  vest-pocket  flashlight. 

The  Hermann  Manufacturing  Company,  339-343 
Larrabee  Street,  Chicago,  is  calling  the  attention  of 
the  electrical  trade  to  the  electric  letters  and  signs 
of  every  description  which  it  manufactures.  The 
electric  letters  are  made  of  sheet  metal  in  sizes  from 
five  inches  high  to  15  feet  high  and  nine  feet  wide. 
The  company  says  that  its  signs  are  noted  for  their 
strength,  being  made  in  a  special  way  of  its  own, 
strongly  braced  inside,  and  that  the  best  receptacle 
only  is  used.  The  company  will  be  glad  to  furnish 
quotations  on  any  electric  sign  or  letter  work. 

The  National  Electric  Company  of  Milwaukee  and 
the  Hooven,  Ow^en,  Rentschler  Company  of  Hamil- 
ton, Ohio,  offer  an  opportunity  to  purchase  their 
exhibit  at  Block  46,  Machinery  Building,  Louisiana 
Purchase  Exposition.  This  unit  consists  of  a  Na- 
tional revolving-field  alternator  of  1,500-kilowatt  ca- 
pacity, direct  connected  to  a  new  Hamilton-Corliss 
vertical,  cross-compound,  condensing  engine,  running 
at  83  revolutions  per  minute.  The  entire  equipment 
represents  the  latest  development  of  engineering  de- 
sign, and  may  be  seen  in  operation  until  the  close  of 
the  Exposition. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


770,7Z7-  Third  Rail  for  Electric  Railways.  Albert 
F.  Chase,  Haddonfield.  N.  J.,  assignor  of  one- 
half  to  Stanley  W.  Rusk,  Philadelphia,  Pa.  Ap- 
plication filed  March  17,   1904. 

A  conductor,  for  use  in  electric  third-rail  systems, 
consists  of  the  combination  with  a  depending  contact 
portion  and  a  superposed  protecting  shed,  consisting  of  a 
flat  portion  with  oppositely  disposed  overhead  flanges. 
Downwardly  inclined  wings  proceed  from  the  flanges. 
(See  cut  on  next  page.) 

770.744.  Trolley.  Samuel  Fisher  and  Albert  San- 
ders, Butler,  Pa.     Application  filed  June  27,  1903. 

A  harp  supports  a  wheel  upon  a  shaft  having  project- 
ing- ends,  and  a  pole  supports  the  harp.  A  pair  of  arms 
are  loosely  secured  on  the  projecting  ends  of  the  shaft 
for  rocking  movement  thereon  and  pins  project  through 
the    ends    o£    the   shaft    and    are    spaced    from    the    arms. 


Issued  {United  States  Patent  O^ceJ  September  2y,  1904. 

Guard  wheels  mounted  on  the  upper  ends  of  the  arms 
project  toward  each  other  directly  above  the  wheel,  and 
links  pivoted  to  the  lower  ends  of  the  arms  have  their 
lower  ends  overlapping.  A  flexible  means  passes  through 
the  overlapping  ends  of  the  links  whereby  the  lower  ends 
of  the  arms  may  be  drawn  together  to  separate  the  guard 
wheels,  and  a  spring  is  arranged  between  the  lower  ends 
of  the  arms  for  returning  them  to  their  normal  position. 

770,769.  Block-signaling  System  for  Railways.  Ches- 
ter T.  Morey,  Cambridge,  Mass.  Application 
filed   May   12,   1904. 

The  combination  consists  of  a  normally  broken  circuit 
containing  signals  at  each  end  of  the  block,  with  a 
mechanism  at  one  end  of  the  block  for  closing  the  cir- 
cuit and  a  mechanism  at  the  other  end  of  the  block 
for  opening  the  circuit.  Means  are  provided  for  main- 
taining the  circuit  between  the  operations  of  the  two 
-mechanisms. 


770,792.  Means  for  Telegraphing.  John  Beard,  Liv- 
ingston, Mont.     Application  filed  April  27,  1904. 

In  the  device  are  a  base  comprising  a  series  of  electric 
contacts  separated  by  insulating  material,  a  stylus  having 
a  metal  end,  a  rolling  contact  carried  by  the  metal  end 
and  a  spring  exerting  a  pressure  upon  the  rolling  contact 
to  hold  it  against  the  metal  end  and  insure  ihe 
maintenance  of  electrical  connection. 

770,796.  Apparatus  for  Separating  Ore.  Henry  F. 
Campbell,  Boston,  Mass..  assignor  to  the  Na- 
tional Magnetic  Mineral  Separating  Company  of 
Maine.     Application  filed  May  16,   1901. 

In  a  magnetic  separator  means  are  orovided  for  pre- 
senting an  unobstructed  surface  at  a  due  distance  below 
the  magnet  for  supporting  and  conveying  the  material 
under  and  past  the  magnet  and  through  an  uninterrupted 
field   of  the    magnet.      There    are   means    for    causing    the 
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particles  of  ore  to  be  mechanically  agitated  under  the 
magnet  in  a  direction  other  than  that  of  the  travel  of 
the  ore. 

770,818.  Locking  Device  for  Switches.  Max  P.  J. 
Nemmert,  Wilkinsbiirg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg,  Pa.  Application  filed  November 
21,  1903. 

A   lock  and  support  for  electrical   snitches  having  one 
or  more  blades  hinged  at  one  end  between   suitable  jaws 
has  a  movable  plate   located  between   the  hinge  jaws,  the 
outer  edge   of   which   is   cut    away    for    a   portion   ot    its 
length. 
770,865.    Three-phase  Ground  Detector.     Paul  Mac- 
Gahan,  Pittsburg.  Pa.,  assignor  to  the  Westing- 
house    Electric    and    Manufacturing    Company, 
Pittsburg,  Pa.  .^pplication  filed  January  20,  1904. 

A  ground  detector  for  three-phase  electric  circuits 
comprises  three  stationary  vanes,  a  movable  vane  located 
in  inductive  relation  thereto  and  means  for  mounting  the 
movable  vane  which  permit  of  its  movement  toward  or 
from  any  of  the  stationary  vanes.     (See  cut.) 


NO     770,737.— THIRD   BAIL. 

770,873  Controlling  Device  for  Electrical  Lifts  or 
Hoisting  Mechanisms.  Hugo  Stahl,  Stuttgart, 
Germany.     Application  filed  July   11,    1903' 

Apparatus  for  controlling  electric  elevators  comprises 
the  following;  A  main  electric  motor  to  operate  the 
elevator  car  in  both  directions,  an  auxiliary  electric  motor, 
an  auxiliary  circuit  containing  the  auxiliary  electric 
motor,  means  to  close  the  auxiliary  electric  circuit,  means 
to  open  the  auxiliary  electric  circuit,  a  main  circuit 
containing  the  main  electric  motor,  electric  resistances 
means  adapted  to  be  operated  by  the  auxiliary  electric 
motor  to  switch  the  resistance  in  and  out  the  mam 
circuit,  a  piston  adapted  to  be  moved  by  the  auxiliary 
motor,  a  cylinder  in  which  the  piston  tightly  moves,  an 
air-admission  opening  in  the  cylinder,  a  screw  to  regulate 
the  size  of  the  air-admission  openine  and  an  air-outlet 
valve  in  the  cylinder. 
770,911.     Third-rail    System.    Leslie    M.    La     Barr, 

Forest  City,  Pa.     Application  filed  June  22,  1904. 

An  inverted  third  rail,  an  adjustable  support  therefor 
and  an  insulating  cover  for  the  rail,  the  rail  forming  a 
support  for  the  insulating  cover,  are  the  features,  (bee 
cut.) 

770.922.  Motor.  Edwin  S.  Pillsbury  and  Edjvard 
Bretch,  St.  Louis,  Mo.,  assignors  to  the  H.  E. 
Lindsev  Electrical  Supply  Company,  St.  Louis, 
Mo.    Application  filed  April  17,  1903. 

The  combination  consists  of  a  driven  element,  a  source 
of  electrical  energy,  and  a  main  induction  motor  incapable 
of  being  started  by  energy  supplied  to  it  from  the  source. 
The  motor  is  in  driving  connection  with  the  driven 
element  and  in  electrical  connection  with  the  source  of 
energy.  Means  for  starting  the  motor  comprise  an 
auxiliary  conduction  motor  capable  of  being  started  by 
energy  supplied  to  it  from  the  source,  the  auxiliary  motor 
being  in  driving  connection  with  the  driven  element  and  in 
electrical  connection  with  the  same  source  of  energy. 
Means  whereby  after  the  main  induction  motor  has  been 
started  energy  is  cut  off  from  the  auxiliary  conduction 
motor  are  provided.     (See  cut.) 

770.923.  Electric  Motor.  Edwin  S.  Pillsbury,  St. 
Louis,  M'o.     Application  filed  July  27,  1903. 

A  field,  an  armature  and  a  source  of  energy  have 
means  for  first  supplying  the  energy  from  the  source  to 
the  armature  and  short-circuiting  the  field,  and  means  for 
then  cutting  off  the  supply  of  energy  to  the  armature  and 
supplying  the  field  with  the  energy  from  the  source  of 
supply. 


WESTERN     ELECTRICIAN 


770,962.  Insulator.  Jacob  F.  Gill,  Northeast,  Pa. 
Applicalion  filed  June  2,  1904. 

The  insulator  consists  substantially  of  a  body  having 
a  central  vertical  screw-threaded  opening  therein  with 
vertical  slots  radiating  therefrom,  the  lower  parts  of 
which  slots  are  V-shaped  and  narrower  at  their  junction 
with  the  central  opening  than  at  the  periphery  of  the 
insulator.  A  screw-threaded  plug  fits  the  central  screw- 
threaded  opening,  having  its  lower  end  concaved. 

770,991,  Incandescent  Electric  Material.  August 
Voelker,  Berlin,  Germany,  assignor  to  Societe 
Anonyme  Industrie  Verriere  et  ses  Derives  a 
Bruxelles.     Application   filed  June  2,    1904. 

The  process  of  manufacturing  an  incandescent  electric 
material  consists  in  granulating  carbon  until  the  grains 
are  from  substantially  one  to  seven  millimeters  in  size, 
next  dividing  the  material  so  obtained  into  groups,  the 
first  group  of  which  contains  only  grains  of  one  milli- 
meter in  size,  the  second  only  two  millimeters,  and  so  on, 
and  then  graduating  each  of  the  groups  by  the  addition 
of  graphite  or  of  silicates,  depending  upon  whether  the 
conductivity  of  the  group  is  to  be  increased  or  decreased. 

771,014.  Safety  Switch.  George  H.  Hill,  Montreal, 
Canada,  assignor  of  one-half  to  Michael  Joseph 
Doherly,  Montreal,  Canada.  Application  filed 
September  27,  1902. 

In  combination  with  a  circuit  to  be  protected  are  a 
branch  circuit  leading  therefrom,  a  switch  included  in  the 
main  circuit,  and  means  whereby  J:he  switch  is  opened. 
A  bridge  connected  at  one  end  to  a  point  in  the  branch 
circuit  and  the  other  end  thereof  being  normally  open 
and  adapted  to  make  connection  with  another  point  in 
the  branch  circuit  has  adjustable  means  for  retaining  the 
open  end  of  the  bridge  in  variable  adjacency  to  the  last- 
mentioned  point  in  the  circuit.  Electrical  means  are_  in- 
eluded  in  the  branch  circuit  between  the  bridged  points 
and  are  adapted  to  close  the  bridge  upon  abnormal  con- 
ditions occurring  in  the  main  circuit. 

771,037.  Signaling  System  for  Electrically  Operated 
Railways.  Lewis  B.  Stillwell,  Lakewood,  N.  J., 
and  Henry  Latey,  New  York,  N.  Y.  Applica- 
tion filed  May  18,  1904. 

A  power  line  divided  into  separate  sections  has  a  num- 
ber of  signal  circuits  extending  along  the  line,  each  of 
the  signal  circuits  being  local  to  a  section  of  the  power 
line.  Alarm  boxes  connect  with  the  signal  circuits,  which 
boxes  contain  mechanism  which,  when  operated,  actuates 
signal  mechanism  at  both  ends  of  the  power-line   sections 
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prising  the  groups  being  conncctible  with  the   contacts  in 
the  local   switch  in  numerical   sequence. 

77i>i35-     Microphone.     Ernest    B.    Fahnestock,    New 
York,  N.  Y.    Application  filed  October  25,  1902. 

The  combination  consists  of  a  supporting  body,  a 
diaphragm  mounted  at  its  center  and  having  a  flanged 
periphery,  and  a  flexible  body  interposed  between  the 
supporting  body  and  the  fiange  of  the  diaphragm. 

771,142.     Annunciator.    Thomas  W.  Gleeson,  Boston, 
Mass.,  assignor  to  Abraham  B.  Coffin,  Winches- 
ter, Mass.     Application  filed  July  20,   1900. 
The   device    consists    of   a    pair    of   oppositely    disposed 
electromagnets,    an    armature   pivoted   near    its   upper  end, 
one    face   of  which  is  adjacent  to  the  two  active  poles  of 
one   of  the   magnets,   the    other    face   adjacent  to    the    two 
active   poles  of  the  other,    and  a  shutter  counterbalancing 
the   armature   on  an    axis    separate    from    the    axis   of   the 
armature    and    swung   to    one   position    when   the    armature 
is  attracted  by   the  two   active   poles  of  one    magnet,,  and 
resting  in   that   position  until  a   main   switch  is  shifted   to 
send  a  current  through  the  coil   of  the  other  magnet. 


NO.  770,865. — thr£e-phase  ground  detector. 

770,924.  Electric  Motor.  Edwin  S.  Pillsbury,  St. 
Louis,  Mo.     Application  filed  December  17,  1903. 

In  a  motor  a  primary  member  and  a  secondary  member 
have  means  for  supplying  commuted  current  to  the  pri- 
mary member  and  means  for  supplying  uncommutcd  cur- 
rent to  the  primary  member.  Means  for  short-circuiting 
the  secondary  member  arc  provided. 

770,951.  Relay.  John  C.  Barclay,  New  York,  N.  Y. 
Applicalion  filed  January  23,  1904. 

An  armature  and  electromagnet  are  provided  witli 
means  for  operating,  comprising  main  mairnct  coils  for  a 
main  circuit  and  secondary  magnet  coils  for  a  secondary 
circuit.  Contact  means  for  the  secondary  circuit  oper- 
ated by  the  motion  of  the  armature  and  comprising  means 
for  breaking  the  secondary  circuit  in  both  extreme  posi- 
tions of  the  armature  and  for  closing  the  secondary  cir- 
cuit during  motion  of  the  armature  toward  the  magnet 
arc  other  features. 

770,960.  Third-rail  Insulator.  Robert  V.  Dunbar, 
New  York,  N.  Y.  Application  filed  November 
6,  1903. 

An  insulator  has  an  insulating-block  and  a  removable 
base  adapted  to  rigidly  engage  the  insulating-block  and 
readily   detachable   from   cither  side  thereof. 


NO.    770,911. — THIRD-RAIL    SYSTEM. 

771.029.  Crossing  Signal  for  Railways.  Eugene  W. 
Vogel,  Chicago,  111.,  assignor  to  the  Railroad 
Supply  Company  of  Illinois.  Application  filed 
May  20,  1901. 

In  combination  with  the  signal  mechanism  are  insulated 
sections  of  track  extending  in  both  directions  from  the 
signal  mechanism,  a  circuit  including  the  signal  mechan- 
ism and  an  interfering  relay  controlling  the  circuit. 
Track  -circuits  are  connected  to  the  insulated  track  sec- 
tions at  either  side  of  the  signal  mechanism  for  actuating 
the  relay  to  operate  the  signal  upon  the  approach  of  a 
train  from  either  direction,  and  a  circuit  controller  in  the 
signal  circuit  and  means  for  actuating  the  circuit-con- 
troller to  discontinue  the  signal  upon  a  train  reaching  the 
signal  mechanism  are  other   features. 

771.030.  Railroad  Signal  Circuits.  Eugene  W.  Vo- 
gel, Chicago,  111.,  assignor  to  the  Railroad  Supply 
Company  of  Illinois.  Application  filed  Septem- 
ber 20,  1901. 

A  number  of  signals  having  controlling  means  for  each 
signal  have  a  normally  closed  circuit  comprising  a  wire 
conductor  extending  between  pairs  of  signals  and  an 
insulated  track  rail  also  extending  between  pairs  of  sig- 
nals. Means  actuate  simultaneously  with  the  operation 
of  the  controlling  means  for  each  signal  for  breaking 
the  circuit. 

771,055.  Machine  for  Making  Accumulator  Plates. 
Carl  Francke,  Schoneberg,  Germany,  assignor  to 
Hans  Heimann,  Berlin,  Germany.  Application 
filed  November  4,  1902. 

The  machine  comprises  a  scries  of  knife-like  tools  ar- 
ranged to  form  simultaneously  a  scries  of  contiguous 
grooves  and  fins  between  the  grooves  in  the  plate. 

771,086.  X-ray  Tube.  Carl  H.  F.  Midler,  Hamburg, 
Ge^man3^     Applicalion  filed  March   15,   1901. 

A  vacuum  tube  having  primary  anode  and  cathode  ter- 
minals located  therein  has  a  secondary  cathode  terminal 
located  in  the  same  vacuous  space  and  a  disk  composed  of 
a  gas-evolving  substance  mounted  upon  the  sccondarj' 
cathode  and  responsive  to  a  thermal  change  therein. 

771,114.  Switching  Mechanism  for  Intercommunicat- 
ing Telephone  Lines.  Albert  K.  Andriano  and 
Hermann  Herbstritt,  San  Francisco,  Cal,  as- 
signors to  the  Direct  Line  General  Telephone 
Company,  San  Francisco,  Cal.  Application  filed 
January  14,  1901.     Renewed  April  7,  1902. 

A  number  of  stations  are  each  provided  with  a  local 
switch  having  a  number  of  stationary  line  .contacis  and  a 
movable  contact  adapted  to  connect  the  talking  circuit 
thereof  with  a  selected  one  of  the  line  contacts.  There 
are  also  circuit-closing  devices  in  groups,  each  proup  con- 
taining as  many  contacts  as  there  are  stationary  con- 
tacts   in    the    local    switch,    all     the    circuit    closers    com- 


NO.    770,922. — ELECTRIC   MOTOR 


771,188.  Pole-changer.  William  I.  Thomson,  New- 
ark, N.  J.,  assignor  to  the  Safety  Car  Heating 
and  Lighting  Company  of  New  Jersey.  Appli- 
cation filed  January  2,  1905. 

In  combination  with  a  prime  mover  are  a  contact- 
making    mechanism    and    a    shaft,    a    member    or    members 

adapted  to  intermittently  actuate  the  prime  mover  and 
having  a  constant  connection  with  the  shaft,  and  means 
for  actuating  the  prime  mover  dependent  upon  direc- 
tion of  rotation  of  the  shaft. 

771,193.  Electromagnetic  Traction  Device  and  Emer- 
gency   Brake.     Charles    A.    Wells,    Chicago,    111. 

Application  filed  May  li,   1903. 

A  magnetizable  wheel,  an  electromagnet  and  a  magnet- 
izable shoe  thereon  and  in  circuit  with  the  wheel  have 
means  whereby  the  shoe  is  normally  held  proximate  to 
and  out  of  contact  with  the  rail  when  obtaining  magnetic 
adhesion.  The  shoe  when  brought  into  direct  contact 
with  the  rail  is  substantially  non-rotatable  relative  thereto 
whereby  it  serves  as  an  emergency  brake. 

771.206.  Trolley-wheel  Controller.  Benjamin  F. 
Jackson,  Boston,  Mass.  Application  filed  August 
15-  1902. 

A  trolley-rope  controller  comprises  a  casing  having  an 
axially  disposed  shaft,  a  drum  on  the  shaft,  a  collar  fitting 
into  the  drum  and  having  a  laterally  enlarged  flange, 
means  for  adjustably  securing  the  flange  to  the  drum,  and 
a  spring  secured  at  its  outer  end  to  the  collar  and  at  its 
inner  end  to  the  shaft. 

771.207.  Apparatus  for  Registering  the  Supply  of 
Electricity.  Gisbert  Kapp,  Berlin,  Germany. 
Original  application  filed  November  19,  1897. 
Divided  and  this  application  filed  December  31, 
1S97- 

An  electric-meter  apparatus  comprises  means  for  chang- 
ing the  speed  or  rate  of  operation  for  different  hours  of 
the  day. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Ofiice)  that  expired  on 
October  4,  1904: 

.170,794.  Dynamo  Electric  Machine.  W.  Lahmeycr,  Aachen, 
Prussia,    Germany.  -^ 

370,801.       Electric     Gas    Lighter.       J.     J.     McGowen,     Ithaca, 

N,    Y. 
.370,831.     Electric    Signaling    Apparatus.     J.    P.    Tirrell,    Bos- 
ton,  Mass. 

370,847.  Resonant  Attachment  for  Telephones.  E.  A.  Bal- 
loch,    Washington,    D.    C. 

370,885.  Fire-alarm  and  Police-telegraph  System.  A.  M. 
Neeper,    Pittsburg,    Pa. 

370,898.      Telegraph  Receiver.     C.   Selden,  Baltimore,   Md. 

370,932-      Electric  Alarm   Clock.      E.   J.    Colby,    Chicago,    III. 

370,955-  Subterranean  Electric-line  System.  G.  W.  Le 
Vin,    Chicago,    III. 

370,978.  Printing  Telegraph.  R.  J.  Sheehy,  New  York, 
N.  Y. 

370.992,  Process  of  Treating  Electric  Arc  Filaments.  Ed- 
ward  P.   Thompson,    Elizabeth,   N.  J. 

370.993.  Incandescent  Electric  Lamp.  Edward  P.  Thomp- 
son, Elizabeth,  N.  J. 

370,994-  Process  of  Evacuating  Globes  for  Incandescent 
Electric    Lamps.     Edward    P.   Thompson,    Elizabeth,   N.  J.. 

370,995.  Process  of  Manufacturing  Filaments  for  Incan- 
descent Electric  Lamps.  Edward  P.  Thompson,  Eliza- 
beth,   N.   J. 

370.996  and  370.997.  Process  of  Evacuating  Globes  for  In- 
candescent Electric  Lamps.  Edward  P.  Thompson, 
Elizabeth,    N.   J. 

370.998.  Process  of  Forming  Filaments  for  Incandescent 
Electric  Lamps.      Edward   P.  Thompson,   Elizabeth,  N.    J. 

370.999.  Manufacture  of  Incandescent  Electric  Lamps.  Ed- 
ward P.  Thompson,  Elizabeth,   N.  J. 

371,000.  Process  of  Bending  Filaments  for  Incandescent 
Electric  Lamps.      Edward  P.   Thompson,  Elizabeth,    N.    J. 

37 1,001  and  371  ,co2.  Process  of  Treating  Filaments  iot. 
Incandescent  Electric  Lamps.  Edward  P.  Thompson, 
Elizabeth,  N.  J. 

371,003.  Incandescent  Electric  Lamp.  Edward  P.  Thomp- 
son,  Elizabeth,   N.  J. 

371,111.  Conduit  for  Electrical  Distribution.  T.  Wallace, 
New  York,  N.  Y. 

371, ]47.  Railway  Signal.  P.  Milroy,  Jerauld  County,  Da- 
kota. 
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Service   Plant  at  the    St.    Louis    Expo- 
sition. 

Tlie  electrical  service  plant  at  the  Louisiana  Pur- 
cliase  Exposition  carries  all  of  the  commercial  oper- 
ating; and  lighting  load  on  the  grounds  and  Pike,  as 
well  as  a  large  part  of  the  decorative  night  illumina- 
tion of  the  main  exhibit  buildings;  but  it  is  of  interest 
to  engineers,  not  so  much  for  its  size  as  for  its  com- 
pleteness. In  the  Western  Electrician  of  February 
6th  last,  under  the  heading  "Power  Supply  at  the 
St.  Louis  Exposition,"  was  given  the  first  illustrated 
account  of  this  service  plant,  with  an  interesting 
picture  of  the  four  main  generating  units  in  course 
of  erection.  It  will  now  be  worth  while  to  consider 
the  plant  as  entirely  completed  and  in  daily  opera- 


an  enclosed-type  self-oiling  centrifugal  governor,  ad- 
justable while  running  for  spring  tension  and  sensi- 
tiveness.    Fig.  2  is  a  view   of  the  valve  gear. 

In  order  to  operate  the  generators  in  multiple,  a 
small  motor  is  provided  at  the  engine,  which  moves 
an  adjustable  weight  on  the  governor  mechanism. 
This  motor  is  controlled  from  the  switchboard,  so 
that  the  engine  speed  may  be  adjusted  until  the  in- 
coming generator  has  been  synchronized  and  con- 
nected to  the  system.  An  automatic  speed  limit  is 
provided  on  the  engines,  which  instantly  closes  the 
throttle  should  the  safe  speed  be  exceeded  through 
breakage  of  the  governor  mechanism.  This  mech- 
anism may  be  operated  also  by  the  engineer  from 
the  main  floor   by  means  of  an  electric  switch. 


complete  central  condensing  equipments  being  in- 
stalled, each  of  7,000-horsepower  capacity  and  serv- 
ing one-half  of  the  plant.  They  are  of  the  Worth- 
ington  elevated  jet  or  "barometric"  type,  provided 
with  entrainers  and  rotative  "dry-air"  pumps  for 
removing  air  from  the  condenser  cones.  Both  hori- 
zontal and  vertical  types  of  pumps  are  in  operation, 
one  of  the  three  being  held  in  reserve. 

Two  complete  systems  of  steam  mains,  12  inches  in 
diameter,  convey  steam  to  the  main  engines.  The 
mains  are  carried  beneath  the  floor  in  pipe  galleries, 
anchored  firmly  to  prevent  creeping,  and  supported 
upon  rollers  to  accommodate  expansion  and  contrac- 
tion. Entrained  water  collecting  in  the  boiler-room 
piping   is    drained    out    and    automatically    returned 


FIG.    T.      SERVICE   PLANT   AT   THE   ST.    LOUIS   EXPOSITION. — THE   FOUR    MAIN    GENERATING    UNITS. 


tion.  Fig.  3,  on  the  next  page,  is  a  chart  showing 
the  general  plan  of  the  plant,  which  is  placed  in 
Machinery  Hall  and  the  Steam,  Gas  and  Fuel  Build- 
ing. 

The  four  main  generating  units  of  the  plant  (Fig. 
l)  are  alike  in  capacity  and  general  design.  The 
engines  are  of  the  vertical  cross-compound  type,  built 
vertical  to  economize  floor  space,  and  compound  in 
order  to  secure  greater  economy  of  steam,  and  oper- 
ate at  a  speed  of  85  revolutions  a  minute.  As  the 
generator  and  flywheel  are  mounted  between  cylin- 
ders, a  connecting  "receiver"  is  necessary,  which  is 
built  of  riveted  boiler  steel  plate,  and  conducts  the 
exhaust  steam  from  the  high-pressure  cylinder  to 
the  inlet  of  the  low-pressure  cylinder.  Rocking 
valves  of  the  Corliss  type  are  located  directly  in 
the  cylinder  heads,  which  connect  with  "side  pipes" 
paralleling  the  cylinder  walls,  a  trip  release  gear 
on  the  inlet  and  a  toggle  motion  on  the  exhaust 
controlling  these  valves.  The  gear  permits  a  maxi- 
mum cut-off  of  three-quarter  stroke,  enabling  each 
engine  to  sustain  for  short  periods  a  load  of  5,000 
horsepower.     The  speed  of  the  unit  is  controlled  by 


The  generators,  which  are  rated  at  2,000  kilowatts 
at  the  usual  temperature  rise,  are  of  the  engine 
type,  revolving-field  construction,  with  laminated 
armatures  and  fields,  the  armatures  strap-wound  in 
partially  closed  slots,  and  the  fields  wound  with 
copper  strap  on  edge.  In  order  to  obtain  access  to 
the  winding  the  entire  generator  frame  may  be  moved 
out  of  position  parallel  to  the  shaft.  Three  So-ki!o- 
watt  125-volt  Westinghouse  engine-type  units  fur- 
nish exciting  current  for  the  generator  fields. 

The  three  2,000-horsepower  Westinghouse  induc- 
tion motors  which  operate  the  Cascades  pumps,  esti- 
mated to  have  a  capacity  of  90,000  gallons  of  water 
a  minute,  are  started  very  gradually  at  the  advertised 
hours  throughout  the  day  and  evening,  the  current 
being  slowly  raised  to  normal,  the  starting  rheostats 
under  Festival  Hall,  because  of  the  exceptionally 
large  size  of  the  motors,  having  very  many  steps. 
Integrating  and  indicating  wattmeters  at  the  ends  of 
the  cables  in  Machinery  Hall  record  the  motor  load 
when  the  Cascades  are  in  operation. 

All  main  and  exciter  engines,  as  well  as  auxil- 
iaries,  in  Machinery  Hall,   operate  condensing,   two 


to  the  boilers  by  a  steam  loop  and  Holly  gravity 
return,  which  may  be  seen  in  continuous  operation 
in  the  boiler  room. 

Steam  is  furnished  by  16  400-horsepower  Babcock 
&  Wilcox  water-tube  boilers  of  the  forged-header 
type,  set  two  boilers  in  a  battery.  The  tubes  and 
drums  are  carried  by  steel  frames  independent  of 
the  brick  setting.  Two  lo-inch  loop  steam  mains, 
each  connecting  four  batteries  of  boilers,  deliver 
steam  to  the  two  12-inch  mains,  which  carry  the 
steam  to  the  main  units  in  Machinery  Hall. 

The  firing  of  the  boiler  plant  is  accomplished  by 
means  of  Roney  mechanical  stokers  (Fig.  4),  each 
group  of  four  stokers  in  line  being  driven  by  a  small 
Westinghouse  standard  engine,  through  suitable 
gearing.  The  stoker  embodies  the  principle  of  the 
narrow  rocking  grate,  stepped  at  such  an  angle  as 
to  facilitate  a  uniform  descent  of  fuel  from  the  cok- 
ing arch  at  the  top  to  the  dumping  gate  at  the  bot- 
tom, the  coking  arch,  which  embodies  the  principle 
of  the  reverberatory  furnace,  being  highly  instru- 
mental in  securing  perfect  combustion  of  the  volatile 
distillates  contained  in  bituminous  coal.     On  the  E.x- 
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position  grounds  the  production  of  smoke  is  dis- 
countenanced, and  careful  observations  of  tlie  smoke 
from  the  stoker  chimneys  are  made  at  intervals  dur- 
ing tlie  day's  run.  for  purposes  of  comparative  record. 

Each  group  of  four  batteries  of  boilers  is  served 
by  an  independent  induced  mechanical-draft  equip- 
ment. Each  equipment  is  provided  with  two  fans, 
each  capable  of  operating  the  boilers  at  their  full 
capacity.  A  damper,  by  means  of  which  either  bar 
may  be  cut  in  or  out  of  service,  is  so  arranged  that, 
if  desired,  both  fans  may  be  run  simultaneously. 

Across  the  central  portion  of  the  western  wall  of 
the  Palace  of  Machinery,  overlooking  the  generators 
which  supply  lights  and  motors  throughout  the 
Exposition,  extend  two  large  galleries  in  which  are 
located  the  apparatus  by  means  of  which  the  dyna- 
mos arc  regulated  and  controlled  and  their  cur- 
rent distributed  to  cverj'  building  in  the  grounds. 
This  board  was  designed  and  constructed  by  the 
Westinghouse  Electric  and  Manufacturing  Company. 
Eig.  5  is  a  good  picture  of  it. 

The  control  or  operating  section,  located  in  the 
upper  gallery,  consists  of  29  panels  of  selected  blue 
Vermont  marble,  two  inches  thick,  highly  polished, 
and  supported  by  an  angle  iron  frame.  Each  panel 
is  90  inches  high,  divided  into  two  parts,  the  lower 
marble  slalj  in  every  case  carrying  the  integrating 
wattmeter  for  the  generator  or  feeder  to  which  the 


FIG.    2.      VALVE   GEAR   OF  ONE  OF  THE  3,  5OO-HORSEPOWER 
MAIN    ENGINES   IN   EXPOSITION  SERVICE  PLANT. 

panel  is  assigned.  For  the  three-phase  circuit  from 
each  generator  and  to  each  feeder,  there  is  a  sepa- 
rate panel  from  which  is  operated  the  anparatus 
necessary  for  its  individual  control.  The  generator 
panels  are  32  inches  in  width,  the  feeder  and  exciter 
panels  24  inches.  The  total  length  of  the  controlling 
switchboard  is  62  feet. 

At  the  extreme  left,  facing  the  board,  the  first 
three  panels  control  the  three  125-volt  direct-current 
engine-driven  e.xciter  sets.  The  arrangement  in- 
cludes a  single  set  of  buses,  to  which  all  the  ex- 
citers may  be  connected  in  multiple  and  from  which 
current  is  led  to  the  generator  fields.  Each  panel  is 
equipped  with  direct-current  ammeter,  main  switches, 
exciter  field  rheostat  and  mechanism  for  the  distant 
control  of  the  electrically  operated  single-pole  equal- 
izer switch,  which  is  mounted  on  a  pedestal  near  its 
exciter  set. 

Attached  to  panel  No.  i  is  a  set  of  swinging 
arms  on  which  are  mounted  three  t>-pe-F  alternat- 
ing-current voltmeters,  arranged  so  they  may  be 
connected  to  any  generator,  two  type-D  direct-cur- 
rent voltmeters  for  the  exciters,  two  frequency 
meters  and  one  type-B  synchroscope. 

Panels  4,  5,  6  and  7  are  equipped  for  the  control 
of  the  large  alternators  in  the  service  plant.  Panels 
4  and  S  were  constructed  by  the  General  Electric 
Company  and  are  duplicate  in  every  respect,  each 
containing  three  alternating-current  ammeters,  one 
direct-current  ammeter,  two  single-phase  indicating 
wattmeters,  one  polyphase  integrating  wattmeter, 
one  power-factor  meter  and  operating  devices  for 
the  motor-driven  field  rheostats  and  motor-operated 
main  switches.  The  instruments  on  panels  4  and  5 
and  on  panel  29  and  the  apparatus  in  the  circuits 
which  they  control  were  furnished  by  the  General 
Electric  Company.  With  the  exceptions  noted,  all 
apparatus  and  instruments,  are  of  Westinghouse 
standard  design  and  construction. 

As  has  been  indicated,  the  generator  field  rheo- 
stats arc  all  motor-operated  and  controlled  from  the 
generator   switchboard    panels.      From   these   panels. 


by  means  of  motor-operated  adjustments  on  the  en- 
gine governors,  the  speed  of  the  generators  is  also 
controlled  and  may  be  \'aried  at  the  will  of  the  op- 
erator and  the  synchronizing  of  an  incoming  ma- 
chine easily  and  accurately  performed. 

The  switchboard  is  provided  with  two  sets  of 
three-phase  high-potential  bus  bars.  Panels  9  and  10 
are  arranged  to  measure  and  record  the  output  of 
the  entire  station,   each  being  connected  to  one  set 


The  whole  construction  is  exceedingly  substantial 
and  thoroughly  fireproof.  The  instrument  circuits 
are  protected  by  long  enclosed  fuses,  and  discon- 
necting switches  of  the  hook  tj'pe  are  inserted  in 
every  main  circuit,  though,  naturally,  they  are  never 
intended  to  open  a  circuit  under  load. 

The  electrically  operated  oil  circuit-breakers  for 
the  generator  and  feed  circuits  are  mounted  for  the 
most   part  in   the   upper  gallery,   behind  and    to   the 


FIG.    3        GENERAL   PLAN    OF   SERVICE   PLANT   AT   ST.    LOUIS   EXPOSITION. 


of  buses  and  equipped  with  three  ammeters,  one 
polyphase  indicating  wattmeter,  one  polyphase 
integrating  wattmeter  and  two  static  ground  de- 
tectors. 

Of  the  20  remaining  panels,  17  are  designed  for 
the  control  of  the  primary  high-potential  feeder  cir- 
cuits leading  from  the  generating  plant  to  the  trans- 
former stations  throughout  the  Exposition.  Each 
panel  is  equipped  with  three  type-F  ammeters,  one 
type- A  polyphase  wattmeter  and  mechanism 'for  the 
control  of  the  electrically  operated  switches  in  the 
feeder  circuit. 

Panels  21  and  22  were  originally  arranged  to  con- 
nect either  set  of  bus  bars  to  the  lines  of  the  Union 
Electric  Light  and  I'ower  Company  of  St.  I-ouis,  as 
the  service  plant  was  not  designed  to  supply  all  the 
light  and  power  required  by  the  Exposition.  This, 
however,  has  not  been  necessary  as  the  service  plant 
has  been  equal  to  nil  ordinary  demands  of  the  Expo- 
sition and  tile  additiona!  pov.'er  required  has  been, 
easily  obtained  from  two  of  the  larger  generating 
sets  on  exhibit  in  the  Palace  of  Machinery,  proper 
connections  being  made  through,  these  panels.  The 
power  required  of  the  exhibit  machines  has  been 
but  a  small  fraction  of  their  rated  capacity,  and 
that  but  for  an  hour  or  two  each  da.v,  during  the 
extreme  peak  of  the  load. 

Panel  22  was  constructed  for  the  purpose  of  in- 


FIG.    4.       VIEW     OF     BOILERS     AND     STOKERS,      EXPOSITION 
SERVICE   PLANT. 

troducing  resistance  into  the  "decorative  circuits" 
or  feeders  which  supply  current  to  the  lamps  illumi- 
nating the  exterior  of  the  buildings  in  order  that 
they  might  be  gradually  brought  up  to  full  power, 
or  dimmed,  at  the  will  of  the  operator.  As  yet,  the 
resistance  arrangement  has  not  been  put  in  service, 
as  it  has  been  found  feasible  to  control  the  illumi- 
nating effect  by  direct  variation  of  the  generator 
voltage,  one  machine  being  set  apart  for  the  "deco- 
rative circuits." 

The  instrument  transformers  are  mounted  on 
the  gallerj'  floor,  below  the  bus  bars,  each  in  its  own 
compartment  between  soapstone  harriers.  Other 
switchboard  apparatus  is  protected  in  similar  \rays. 


sides  of  the  controlling  panels.  A  few  are  mounted 
in  the  lower  gallery. 

For  each  generator  there  are  two  three-pole  elec- 
trically operated  oil-break  circuit-breakers  of  the 
non-automatic  type,  one  for  each  set  of  bus  bars, 
with  interlocking  devices  so  arranged  that  it  is  im- 
possible that  both  be  closed  at  the  same  time.  The 
switches  furnished  by  the  Westinghouse  company 
are  standard  type-C  non-automatic,  distant-control, 
electrically  operated  circuit-breakers ;  those  fur- 
nished by  the  General  Electric  Company  of  corre- 
sponding construction,  but  operated  by  small  direct- 
current  motors. 

For  each  feeder  circuit  two  main  three-pole 
sw-itches  are  furnished,  one  for  each  set  of  buses, 
interlocked  to  prevent  misconnection.  Fig.  6  shows 
wire  connections  and  barriers  for  the  service-plant 
switchboard. 

In  the  design  of  the  service  plant,  no  important 
feature  of  a  modern  central  station  was  omitted. 
The  Niles  electric  traveling  crane  over  the  main- 
engine  units  in  the  Palace  of  Machinery  is  of  40-ton 
carrying  capacity  and  bridges  a  span  of  80  feet.  It 
is  eauipped  with  three  Westinghouse  motors — one  of 
20-horsepo»er  capacity,  to  drive  the  bridge,  being 
located  at  about  the  center  of  the  girder,  and  two, 
one  of  20-horsepower  capacity  for  hoisting  and  one 
of  five  horsepower  for  moving  the  trolley,  be- 
ing secured  to  .the  trolley  itself.  The  motors  are 
controlled  from  the  crane  cab,  and  current  at  no 
volts  is  supplied  from  the  exciters  for  the  main- 
engine  units. 


Second  Electric  Railroad  in  Peru. 

The  electric  railroad  between  Lima  and  Callao. 
the  second  enterprise  of  its  kind  in  Peru,  is  in 
operation.  Like  its  predecessor,  that  between  Lir.ia, 
Chorillos  and  other  nearby  seaside  resorts,  the  Lima- 
Callao  road  is  equipped  with  ."Vmerican  machinery 
and  handsome  American  cars,  both  open  and  closed. 
The  roadbed  and  track  were  laid  by  an  American 
firm. 

The  new  road,  which  is  run  by  the  overhead- 
trolley  system,  covers  the  8.6  miles  between  Lima  and 
Callao  in  a  little  over  20  minutes.  It  runs  cars  every 
15  minutes  and  has  lowered  by  one-half  the  fares 
formerly  existing  on  the  steam  railroad.  The  new 
railroad  has  thus  far  been  unable  to  obtain  permis- 
sion to  run  through  the  principal  streets  of  Lima, 
and  therefore  stops  at  Union  Street  (the  chief  com- 
mercial artery),  where  it  connects  with  the  city  horse 
cars,  but  it  is  believed  that  the  obstacles  to  electric 
traction  through  the  streets  of  Lima  will  soon  be 
removed.  The  road  runs  through  the  main  streets 
of  Callao,  and  has  besides  a  prolongation  of  some 
mile  and  a  half  to  La  Punta,  a  seaside  resort  a  short 
distance  farther  down  the  coast. 

'J'he  new  road  is  remarkably  popular  and  is  so 
much  traveled  as  to  make  the  acquisition  of  addi- 
tional rolling  stock  a  necessily.  It  fills  the  want 
of  frequent  and  cheap  communication  between  the 
capital  city  and  its  port,  which,  although  a  separate 
numicipality,  is  and  has  for  many  years  been  a 
commercial  suburb  of  Lima. — From  United  States 
Consul   Gotlschalk,   Callao,    Peru. 


The  gross  earnings  of  the  St.  Louis  Transit  Com- 
pany for  the  month  of  September  amounted  to  $1,051.- 
4.=;2.IJ,  as  .compared  with  $6.15,109.65  in  Seplcmber, 
lyo.i.  a  gain  of  $416,342.4!?. 


October  15,  1904 

Decatur    Meeting   of   the    Illinois   State 
Electric   Association. 

Tlie  fiftli  annual  convention  of  the  Illinois  State 
Electric  Association  was  held  at  Decatur  on  October 
6th  and  7th.  It  was  the  largest  and  perhaps  the  most 
successful  meeting  ever  held  by  the  organization. 
Nearly  100  delegates  and  guests  were  present  and 
the  supply  houses  were  well  represented.  The  St. 
Nicholas  Hotel,  which  met  the  requirements  of  the 
assemblage  in  a  satisfactory  way,  was  headquarters, 
and  the  meetings  were  held  in  the  rooms  of  the  Elks 
Club. 

The  first  session  was  convened  according  to  pro- 
gramme at  10  o'clock,  and  after  the  disposition  of  rou- 
tine business  reports  of  officers  were  heard.  Presi- 
dent W.  E.  McCollough  of  Beardstown  gave  a  pleas- 
ing talk  and  the  report  of  the  treasurer,  Mr.  D. 
Davis  of  Litchfield,  showed  the  organization  to  be 
in  a  thrifty  condition.  Eight  applications  for  mem- 
bership were  received  and  all  were  favorably  acted 
upon.  The  new  members  are :  IMorrisonville  Electric 
Light  Company,  Freeport  Electric  Company,  New 
Electric  Company  of  JNIount  Carroll,  El  Paso 
Electric  Light   Company,   Effingham    Electric    Light 
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treasurer,  C.  A.  Vallette,  Edwardsville;  executive 
committee,  W.  B.  McKinley  of  Cliampaign,  J.  N.  C. 
Shumway  of  Taylorvillc,  S.  D.  Davis  of  Rock  Island, 
H.  E.  Chubbuck  of  Ottawa  and  Frank  J.  Baker  of 
Chicago. 

At  two  o'clock  on  the  afternoon  of  the  second 
day  the  delegates  and  visitors  were  the  guests  of 
the  Illinois  Traction  Company,  and  were  taken  in 
special  interurban  cars  over  the  line  to  Riverton, 
where  the  fine  new  power  house  was  inspected.  From 
Riverton  the  party  was  taken  by  the  same  company  to 
Springfield,  where  it  was  met  by  special  cars  of 
the  Springfield  Railway  and  Light  Company,  in 
charge  of  Manager  Emil  G.  Schmidt,  who  enter- 
tained the  visitors  while  in  that  city. 

Secretary  Chubbuck  is  deserving  of  credit  for  his 
good  work  in  behalf  of  the  association.  Arrange- 
ments as  to  the  time  and  place  of  the  next  meeting 
were  placed  in  the  hands  of  the  executive  committee. 


Vapor  Lamp  with  Radio-active  MateriaL 

The  greatest  resistance  to  starting  mercury-vapor 
lamps  appears  to  be  located  at  or  about  the  negative 
electrode,    and    various    means    have   been    employed 


FIG*.    5.       EXPOSITION    SERVICE-PLANT    SWITCHBOARD. 


and  Power  Company,  H.  B.  Grove,  Elmwood 
Electric  Light  Company,  and  Citizens'  Gas,  Electric 
and  Heating  Company  of  Mt.  Vernon.  The  matter 
of  fire  insurance  on  electric-light  plants  was  brought 
up.  and  after  being  discussed  at  some  length  was 
referred  to  the  insurance  committee. 

In  the  afternoon  the  programme  was  resumed  in 
order,  the  feature  of  this  session  being  the  discussion 
of  topics  from  the  Question  Box.  There  were  no 
papers  presented,  it  having  been  arranged  to  confine 
the  programme  to  a  discussion  of  the  Question  Box. 
There  were  32  questions,  relating  to  engines,  gen- 
erators, motors,  distribution,  regulation,  testing,  over- 
head and  underground  work,  lamp  efficiency,  trans- 
formers, meters,  etc.  These  questions  were  printed 
in  advance  in  a  little  book,  with  blank  spaces  for 
the  answers.  The  discussion  was  good  and  brought 
out  valuable  points. 

The  evening  of  the  first  day  was  spent  by  the  dele- 
gates as  the  guests  of  the  Decatur  Railway  and  Light 
company  at  the  Opera  House  to  witness  the  play, 
"Buster  Brown."  After  the  play  special  cars  w-ere 
in  waiting  and  conveyed  the  part>'  to  the  plant  of 
the  H.  Mueller  Manufacturing  Company,  where  an 
excellent  "Dutch  lunch"  was  served.  An  orchestra 
was  in  attendance,  and  there  were  addresses  by 
Messrs.  Mueller,  ex-Senator  Shumway  and  Lyman 
Stiles. 

On  the  second  day  the  meeting  was  concluded  at 
noon.  The  Question  Box  was  again  taken  up  and  the 
remaining  business  of  the  association  was  transacted. 
At  this  meeting  resolutions  were  passed  upon  the 
death  of  E.  P.  McClure  of  Rushville,  who  died 
during  the  year.  Resolutions  of  thanks  were  also 
passed  to  the  Decatur  Railway  and  Light  Company, 
the  Elks  Gub,  the  H.  Mueller  Manufacturing  Com- 
pany, cit^""  of  Decatur  and  the  city  press. 

The  following-named  officers  were  elected :  Presi- 
dent, E.  B-  Hillman,  Warsaw;  first  vice-president, 
Xenophon  Caverno,  Kewanee;  second  vice-president, 
R.  H.  Abbott,  Petersburg;  third  vice-president,  J.  A. 
Carothers,     Pontiac;     fourth    vice-president,     E.     S. 

Hughes,    Olney ;    secretary,     D.     Davis,     Litchfield ; 


for  providing  an  initial  breaking  down  of  this  resist- 
ance. In  his  experiments  Mr.  Peter  Cooper  Hewitt 
has  noted  the  fact  that  after  the  initial  negati\'e-elec- 
trode  resistance  has  been  broken  down  or  removed 
and  during  the  operation  of  the  lamp  the  resistance 
at  the  negative  electrode  is  modified  by  certain  phe- 
nomena which  manifest  themselves  in  a  physical  man- 
ner, as  by  a  flame  proceeding  from  the  negative  elec- 
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FIG.    6.       WIRE     CONNECTIONS     AND     BARRIERS    FOR  SERVICE 
PLANT    SWITCHBOARD,    ST.    LOUIS   EXPOSITION. 

Irode.  He  has  found  it  advantageous  to  provide 
means  for  removing  this  flame  from  the  direct  path 
of  the  current  between  the  electrodes,  as  it  contributes 
practically  nothing  to  the  light-giving  capacity  of  the 
lamp,  but  may  add  to  its  resistance.  This  negative 
flame  appears  to  be  identical,  in  a  measure  at  least, 
in  its  behavior  with  "projected  matter'  as  produced 
in  Crookes  tubes,  which  on  being  reflected  from  a 
reflector  in  the  tube  takes  the  form  of  X-rays  or 
negative  rays,  which  are  akin  to  negative  rays  emitted 
by  radio-active  substances. 

Mr.    Hewitt   has   therefore   patented   an   invention 


which  involves  the  utilization  of  a  source  of  negative 
rays  in  connection  with  the  lamp  in  such  manner 
and  position  as  to  reduce  the  negative-electrode  re- 
sistance. 

The  accompanying  illustration  is  a  vertical  section 
of  a  lamp  embodying  the  general  features  of  the 
invention,  showing  also  the  operating  circuits  and  the 
starting  apparatus  in  diagram. 

Referring  to  the  diagram,  (i)  represents  the  in- 
closing chamber  of  the  lamp  and  (2)  represents  the 
positive  electrode  of  a  continuous-current  lamp, 
which  will  be  described  for  convenience.  This  may 
be  of  various  different  materials,  but  for  the  present 
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purposes  it  may  be  considered  to  be  made  of  iron 
or  chromium.  It  is  held  in  its  position  and  connected 
by  means  of  a  leading-in  conductor  (7),  designed 
to  be  connected  with  one  side*  of  an  electric  circuit. 
The  negative  electrode  is  here  shown  as  consisting 
of  asmall  quantity  of  mercury,  as  shown  at  (5).  A 
conductor  (8)  leads  from  this  electrode  through  the 
wall  of  the  lamp,  and  means  are  provided  for  con- 
necting this  conductor  with  an  electric  circuit. 

In  the  neighborhood  of  the  negative  electrode 
there  is  placed  a  quantity  of  radio-active  material,  as 
indicated  at  (5^),  or  other  substance  capable  of  emit- 
ting the  so-called  "negative"  rays.  This  material 
may  be  placed  in  a  groove  or  pocket  (19),  formed 
in  the  glass  near  the  electrode  (5). 

The  lamp  is  connected  in  circuit  with  any  suitable 
source  of  electricity,  the  conductors  (14)  and  (15) 
leading  therefrom  being  shown  as  connected,  re- 
spectively, with  the  conductors  (7)  and  (8).  A 
main  switch  (30)  may  be  located  in  one  of  the  main 
conductors,  as  (14). 

In  instances  where  the  radio-active  material  is  in- 
sufficient entirely  to  overcome  or  remove  the  initial 
negative-etectrode  resistance  by  reason  of  the  low 
voltage  used  it  may  be  desired  to  provide  some  means 
for  impressing  an  initial  potential  somewhat  higher 
than  that  of  the  operating  potential  of  the  lamp. 
For  this  purpose  a  quick-break  switch  (16)  is  em- 
ployed for  making  an  electrical  connection  through  a 
resistance  (17)  in  shunt  to  the  lamp,  a  reactive  coil 
(18)  being  connected  in  the  conductor  (14)  in  such 
position  that  current  flowing  through  the  shunt  circuit 
will  traverse  the  reacting  device.  Upon  suddenly 
breaking  this  shunt  circuit  the  reactive  device  will 
momentarily  impress  a  higher  electromotive  force 
upon  the  terminals  of  the  lamp.  In  case,  however, 
the  radio-active  material  employed  is  sufficient  prac- 
tically to  remove  the  initial  negative-electrode  resist- 
ance, then  the  device  for  impressing  the  initial  higher 
potential  will  not  be  required. 

In  some  cases  it  has  been  found  useful  to  provide 
means  for  removing  the  static  charge  of  the  lamp. 
This  may  be  conveniently  accomplished  by  placing 
a  band  or  coating  (9)  of  conducting  material  upon 
the  outer  surface  of  the  lamp  near  the  negative  elec- 
trode and  connecting  this  by  a  separate  wire  or  by 
a  portion  of  the  wire  (14),  as  shown,  with  the  lead- 
ing-in wire  (7).  In  some  cases,  however,  with  the 
radie-active  material  this  device  may  not  be  re- 
quired. 

The  rays  called  "negative"  rays  need  not  be  con- 
sidered identical  in  all  respects  with  X-rays,  nor  the 
projected  matter  produced  in  Crookes  tubes;  but  the 
rays  which  are  useful  for  the  purposes  of  the  present 
invention  are  similar  to  the  phenomena  mentioned. 


National  Electric  Light  Association. 

The  place  of  meeting  of  the  con\'cntion  of  the  Na- 
tional Electric  Light  Association  for  1905  is  still  un- 
decided. Ex-President  H.  L.  Doherty  is  untiring  in 
advancing  the  claims  of  Denver.  A  decision  will 
probably  be  reached  next  month. 

The  "Proceedings"  of  the  Boston  convention  are 
now  nearly  ready  for  distribution.  They  cover  about 
1.300  pages,  and  are  issued  in  two  volumes.  These 
volumes  are  not  only  the  most  important  in  respect 
to  size  ever  issued  by  the  association,  but  the  charac- 
ter of  the  papers,  reports  and  discussions  is  propor- 
tionately valuable.  As  the  book  will  be  furnished 
only  to  members  of  the  association,  it  will  be  worth 
the  while  of  any  central-station  company  not  already 
a  member  to  make  application  at  once. 


3o6 


WESTERN    ELECTRICIAN 


October  15,  1904 


Phase  Transformation. 

Alexander  D.  Lunt  of  Schenectady,  N.  Y.,  has 
devised  a  method  of  transforming  three-phase  cur- 
rent into  i2-phase  current,  or  the  reverse,  which 
should  be  useful  in  connection  with  rotary  converters 
in  which  the  armature  heating  is  less  the  greater  num- 
ber of  phases  there  are  on  the  alternating-current 
side  of  the  machine. 

In  practice  Mr.  Lunt  makes  use  of  three  transform- 
ers, each  of  which  is  provided  with  one  winding 
connected  to  the  three-phase  system  and  three  other 
windings  connected  to  the  12-phase  system.  In  all 
there  are  nine  windings  connected  to  the  12-phase 
system,  and  these  windings  are  so  interrelated  that 
their  electromotive  forces  may  be  represented  by 
a  double  delta  superposed  upon  a  double  Y. 

Fig.  I  is  a  representation  of  the  invention  (whicli 
by  the  way,  is  patented  and  assigned  to  the  General 
Electric  Company)  and  Fig.  2  a  diagram  of  electro- 
motive forces. 

The  phase  transformation  is  performed,  preferably, 
by  a  set  of  transformers  having  primary  windings 
differing  in  number  from ,  the  secondary  windings. 
In  Fig.  I  three  transformers  are  shown,  having 
primary  windings  (A)  (B)  (C).  connected,  respect- 
ively, to  three-phase  mains,  each  primary  ])cing  pro- 
vided with  three  secondaries,  two  of  which  are  iden- 
tical in  current-carrying  capacity  and  number  of 
Fig-.  1 


C  B  .« 

wmMmmml  mmmmwm  mmmmmml 
fm  m.  MM  /wwi  m  /vww\  tm  /ww\  ftm 


PHASE    TRANSFORMATION. 

turns,  while  the  third  has  a  slightly  larger  number  of 
turns.  Of  course  if  12-phase  current  is  to  be  con- 
verted into  three-phase  the  windings  will  be  reversed 
in  function,  those  connected  to  the  three-phase  mains 
being  their  secondaries  and  the  others  primaries. 
In  the  present  arrangement  all  of  the  secondaries  are 
connected  to  a  rotary  converter  in  such  manner  as 
to  supply  12-phase  currents  thereto.  For  convenience 
the  armature  winding  of  the  converter  is  represented 
in  Fig.  2  by  the  circle  (D),  while  the  points  of  con- 
nection of  the  winding  are  indicated  by  the  radial 
lines  which  emanate  therefrom  at  regular  intervals, 
as  shown,  and  which  are  numbered  to  correspond 
with  tlie  similarly  numbered  taps  connected  to  the 
conventional  representation  of  the  armature  winding 
in  Fig.  I.  The  phases  of  the  different  electromotive 
forces  acting  upon  this  winding  are  indicated  by  the 
combination  of  radii  and  triangles  within  the  circum- 
ference of  the  circle  in  Fig.  2. 

In  making  up  the  connections  between  the  trans- 
formers and  the  converter  armature  the  first  step  is  to 
connect  in  delta  three  of  the  secondaries  of  the  several 
transformers,  this  connection  being  made  in  the 
ordinary  manner.  In  the  drawings  this  delta  connec- 
tion starts  at  (i^),  through  the  transformer  winding 
to  (2**),  then  through  a  transformer  winding  on  the 
next  phase  from  (3'"')  to  (4''),  then  through  a  trans- 
former winding  of  the  remaining  phase  from  (5'') 
to  (6''),  and  then  back  to  (i'').  This  connects  the 
electromotive  forces  of  the  windings  in  delta,  and 
from  points  in  the  connections  joining  the  trans- 
former windings  leads  extend  to  points  on  the  con- 
verter armature  separated  from  each  other  by  one- 
third  of  the  polar  pitch. 


Referring  to  the  diagram  representing  the  con- 
verter armature,  it  will  be  seen  that  the  connections 
from  the  secondary  terminals  (i^  2^^)  lead  to  the 
taps  (i)  to  (5),  which  in  Fig.  2  connect  to  points 
joined  by  the  chord  designated,  correspondingly,  as 
(i''  2'^).  In  like  manner  the  secondary  (3"^  4^)  is 
connected  to  the  taps  (5)  to  (9)  spanning  the  cor- 
responding chord  (i^  4^),  while  the  remaining  sec- 
ondary of  the  delta  is  connected  across  the  chord 
(S*"  &'),  thus  completing  one  delta  arrangement  of 
electromotive  forces  acting  upon  the  converter  arma- 
ture. 

The  next  step  is  to  connect  up  another  delta,  but 
in  this  ease  with  two  of  the  sides  reversed  in  order  to 
obtain  a  six-pointed-star  arrangement  represented 
by  the  two  superposed  and  relatively  reversed  deltas 
indicated  in -Fig.  2.  To  enable  the  connections  to  be 
readily  traced,  it  may  be  stated  that  parallel  sides  of 
the  two  deltas  should  have  the  same  polarity  at  their 
corresponding  ends.  Thus,  for  example,  the  side 
(lb  2'')  of  one  delta  and  the  parallel  side  (i'^  2"^) 
of  the  other  delta  should  have  their  similarly  extend- 
ing ends  of  the  same  polarity. 

The  numbers  (i)  and  (2)  as  applied  to  the  second- 
aries in  transformer  (A),  indicate  the  opposite  po- 
larities, while  the  exponents  (a)  (b)  (c)  distinguish 
between  the  respective  secondaries.  A  similar  letter- 
ing is  used  in  connection  with  the  other  two  trans- 
formers. In  making  all  connections  between  the 
transformer  secondaries  in  Fig.  I  a  convenient  guide 
may  therefore  be  secured  by  similarly  lettering  the 
diagram  of  electromotive  forces  in  Fig.  2.  Thus  the 
secondary  connected  to  the  taps  (l)  to  (s)  across 
the  chord  (:''  2'')  has  its  terminal  (2'')  at  the  left- 
hand  end  of  the  winding  as  indicated.  The  similar 
secondary  (i<^  2=)  should  therefore  have  its  correspond- 
ing terminal  (2<!)  of  the  same  polarity  indicated  by  the 
application  of  the  reference  letters  (2^)  to  the  left- 
hand  terminal.  In  a  similar  manner  all  the  parallel 
chords  are  designated  by  corresponding  reference 
letters,  whereby  the  proper  sequence  of  connections 
may  be  readily  made  by  consulting  the  diagram  thus 
lettered.  To  connect  up  the  second  delta,  the  con- 
nections through  the  various  transformers  will  there- 
fore start  at  (1'^)',  through  the  winding  to  (2<=},  then 
through  the  winding  (5=  6"^),  and  then  through  the 
remaining  winding  (3<^  4<^),  back  to  the  terminal  (l'=), 
thus  completing  a  reversed  delta.  Three  connections 
lead  therefrom  and  are  joined  to  corresponding  points 
of  the  converter  armature,  as  indicated  by  the  taps 
(3)  (7)  (ii)-  Thus,  to  illustrate,  the  tap  7  (shown 
in  Fig.  2  as  leading  to  the  intersecting  ends  (2<^)  and 
(S"^)  of  two  chords)  is  connected  to  their  correspond- 
ingly lettered  transformer  terminals  in  Fig.  i.  When 
it  is  understood  that  the  apexes  of  one  delta  lie  mid- 
way between  the  connections  of  the  apexes  of  the 
other  delta  no  difficulty  will  be  found  in  making  the 
connections  to  the  proper  points  in  the  converted 
armature. 

To  complete  the  12-phase  connections  to  the  rotary 
converter,  the  remaining  secondary  windings  are  con- 
nected so  that  each  secondary  spans  a  diameter  and  is 
symmetrically  connected  with  relation  to  the  other 
secondaries  whereby  the  points  of  connection  of  one 
secondary  are  displaced  by  an  angle  of  60  degrees 
from  each  of  the  other  secondaries.  The  points  of 
connection  are,  however,  chosen  so  as  to  lie  midway 
between  those  of  the  double  deltas,  thereby  consti- 
tuting therewith  a  12-phase  relation  of  electromotive 
forces  acting  upon  the  armature.  In  making  the 
connections  it  is  only  necessary  to  remember  that  the 
double-Y  connections,  represented  in  the  drawings  by 
diameters,  magnetize  in  the  same  direction  as  the 
chords  parallel  thereto — that  is  to  say,  the  adjacent 
ends  of  each  diameter — and  its  two  parallel  chords 
should  be  of  the  same  polarity.  Thus  the  adjacent 
ends  (2^)  and  (2^^)  of  two  parallel  chords  are  con- 
nected, respectively,  to  windings  wdiose  left-hand 
terminals  are  similarly  designated.  The  coil  across 
the  diameter  (i"  2")  must  magnetize  in  the  same 
direction  as  the  parallel  chords  and  is  therefore  con- 
nected with  its  left-hand  end  (2")  to  the  tap  which 
lies  between  the  connections  of  the  ends  of  the 
chords  parallel  to  this  diameter. 

It  will  be  evident  that  the  currents  flowing  in  the 
windings  of  the  phase-changing  transformers  are 
normally  in  phase  with  the  electromotive  forces  gen- 
erated in  the  respective  windings.  The  windings 
therefore  are  not  burdened  with  wattless  currents 
and  may  thus  be  made  smaller  than  would  be  neces- 
sary in  a  system  of  phase  transformation  in  which  a 
flow  of  wattless  current  is  inherent. 

Although  for  purposes  of  explanation  it  has  been 
assumed  that  thi-ee-phase  current  is  converted  by 
the  apparatus  shown  into  12-phase  current  and  sup- 
plied to  a  rotary  converter,  it  will  of  course  be  obvi- 
ous that  the  reverse  operation  is  within  the  inven- 
tion.   In  the  latter  case  direct  current  would  be  fed 


into  the  rotary  converter,  by  which  it  would  be  trans- 
formed into  12-phase  current  and  then  by  the  ar- 
rangement of  transformers  shown,  into  three-phase 
current. 


Alternating-current  Motors.' 

By  Ch.\eles  Proteus  Steinmetz. 

In  the  last  years  a  number  of  types  of  alternating- 
current  motors  have  become  of  interest,  which,  while 
not  new  in  their  general  principles,  but  antedating 
even  the  polyphase  induction  motor,  have  been  for 
some  time  overshadowed  by  the  latter,  due  to  its 
greater  simplicity,  resultant  from  the  absence  of 
the  commutator,  and  its  constancy  of  speed. 

With   the   rapid   extension   of   the   application   of 
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FIG.    1.      alternating-current   MOTORS. 

electricity,  alternating-current  motors  were  demanded 
for  railway  and  similar  classes  of  work,  which  give 
high-starting  torque  efficiency  and  high  efficiency  over 
a  wide  range  of  speed ;  that  is  a  speed-torque  charac- 
teristic similar  to  that  of  the  direct-current  series 
motor.  The  characteristic  of  the  alternating-current 
induction  motor,  however,  is  that  of  a  constant-speed 
motor,  and  indeed  the  polyphase  induction  motor  can 
theoretically  be  considered  as  an  adaptation  of  the 
direct-current  shunt  motor  to  alternating  current,  as 
I  have  shown  elsewhere.  By  the  introduction  of  the 
commutator  almost  any  speed-torque  characteristic 
can  be  produced.  A  number  of  types  of  such  com- 
mutator motors  have  been  produced  and  more  or  less 
developed,  but  thus  far  practical  experience  has  not 
yet  advanced  so  far  as  to  weed  out  the  less  desirable 
types.  To  enable  a  critical  judgment  of  their  rela- 
tive advantages  and  disadvantages  I  shall  endeavor 
in  the  following  to  give  a  general  theory  of  the  alter- 
nating-current motor,  applicable  alike  to  the  induc- 
tion and  commutator  motors. 

The  starting  point  of  the  theory  of  the  polyphase 
and  single-phase  induction  motor  usually  is  the  gen- 
eral alternating-current  transformer,  and  from  the 
equations  of  the  general  alternating-current  trans- 
former the  induction-motor  equations  can  be  devel- 
oped. Coming,  however,  to  the  commutator  motors, 
this  method  becomes  less  suitable. 

In  its  general  form  the  alternating-current  motor 
consists  of  one  or  more  stationary  electric  circuits 
magnetically  related  to  one  or  more  rotating  electric 
circuits.  These  circuits  can  be  excited  by  alternating 
currents,  or  some  by  alternating,  others  by  direct 
current,  or  closed  upon  themselves,  etc.,  and  con- 
nection can  be  made  to  the  rotating  member  either 
by  collector  rings — that  is,  to  fixed  points  of  the  wind- 


FIG.    2.      alternating-current    MOTORS. 

ings — or  by  commutator — that  is,  to  fixed  points  in 
space. 

The  alternating-current  motors  can  be  subdivided 
into  two  classes — those  in  which  the  electric  and 
magnetic  relations  between  stationary  and  moving 
members  do  not  vary  with  their  relative  positions 
and  those  in  which  they  vary  with  the  relative 
positions  of  stator  and  rotor.  In  the  latter  a  cycle 
of  rotation  exists,  and  therefrom  the  tendency  of 
the  motor  results  to  lock  at  a  speed  giving  a  definite 
ratio  between  the  frequency  of  rotation  and  the  fre- 
quency of  impressed  electromotive  force.  Such  mo- 
tors, therefore,  are  synchronous  motors. 

The  main  types  of  synchronous  motors  are  as 
follows : 

(i)  One  member  supplied  with  alternating  and 
the  other  with  direct  current — polyphase  or  single- 
phase  synchronous  motors. 

(2)   One   member   e.xcited   by   alternating  current, 

T.  Opeiiinc  and  concluding  paracraplis  of  a  lone  paper  pre- 
sented before  a  joint  nieetinc  of  Sections  B  and  F  of  tbe  Interna- 
tional Electrical  ConKress  at  St.  Louis  on  September  13,  1904.  TJie 
author  is  electrician  of  the  General  Electric  Company. 
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the  other  containing  a  single  circuit  closed  upon  itself 
— synchronous-induction  motors. 

(3)  One  member  excited  by  alternating  current, 
the  other  of  different  magnetic  reluctance  in  different 
directions    (as  polar  construction) — reaction  motors. 

(4)  One  member  excited  by  alternating  current, 
the  other  by  alternating  current  of  different  frequency 
or  different  direction  of  rotation — general  alternating- 
current  transformer  or  frequency  converter. 

No.  I  is  the  synchronous  motor  of  the  electrical 
industr}'.  Nos.  2  and  3  are  used  occasionally  to  pro- 
duce sjmchronous  rotation  without  direct-current  ex- 
citation, and  of  vers'  great  steadiness  of  the  rate  of 
rotation,  where  weight,  efficiency  and  power  factor 
are  of  secondary  importance.  No.  4  is  used  to  some 
extent  as  frequency  converter. 

[Premising  that  he  will  discuss  only  "that  tjTJe 
of  motor  in  which  the  electric  and  magnetic  relations 
between  the  stator  and  rotor  do  not  ^•ary  with  their 
relative  positions  and  the  torque  is  therefore  not 
limited  to  a  definite  synchronous  speed,"  the  author 
then  investigates,  mathematically,  the  characteristics 
of  the  polyphase  induction,  single-phase  induction, 
single-phase  condenser,  poh'phase  shunt,  polyphase 
series,  single-phase  series,  compensated  series  (Eick- 
emeyer),  directly  compensated,  inductively  compen- 
sated, and  Thomson  repulsion  motors.  A  number  of 
diagrams  are  given.  The  concluding  portion  of  the 
paper  and  the  last  two  diagrams — which  are,  in  a 
manner,  summaries  of  the  others — follow  in  full.) 

In  the  diagrams  showing  as  instances  the  charac- 
teristic curves  of  different  types  of  motors — poly- 
phase and  single-phase  induction,  polyphase  series, 
single-phase  series,  compensated  series  or  Eicke- 
meyer  motor,  and  repulsion  or  Thomson  motor — the 
constants  have,  so  far  as  possible,  been  chosen  so 
as  to  represent  the  same  motor  structure,  that  is,  to 
permit  a  direct  comparison  of  the  types,  one  and  the 
same  motor  is  assumed  as  operated  as  any  of  the 
different  types,  after  making  the  changes  in  its  elec- 
tric and  magnetic  disposition  necessary  for  this  pur- 
pose. 

In  comparing  the  power  factors  it  is  interesting  to 
note  that  the  maximum  power  factors  of  the  commu- 
tator motors  are  decidedly  higher  than  those  of  the 
corresponding  induction  motors,  and  that,  therefore, 
the  same  power  factor  as  in  the  induction  motor 
can  be  secured  in  the  commutator  motor  with  a  inuch 
larger  air-gap  between  the  stator  and  rotor.  This  is 
a  very  decided  advantage,  especially  for  railway  work 
where  induction  motor  air-gaps  are  mechanically  ex- 
tremely undesirable  and  unsafe. 

In  Figs.  I  and  2  are  shown,  for  comparison,  with 
the  speed  as  abscissae,  the  torque  and  power  of  all  the 
different  motors.  In  Fig.  i  all  the  torque  curves  are 
reduced  to  equal  torque  at  95  per  cent,  of  synchron- 
ism. In  Fig.  2  all  the  power  curves  are  reduced 
to  the  same  maximum  output.  Not  too  much  stress, 
however,  must  be  laid  on  these  comparative  curves, 
since  the  characteristics  of  each  motor  may  be  varied 
to  a  considerable  extent  by  the  design,  as,  for  in- 
stance, a  motor  designed  for  the  highest  possible 
efficiency,  or  highest  starting  torque,  or  best  power 
factor,  etc.  Some  general  conclusions,  however,  can 
be  drawn  from  these  curves. 

In  the  induction  motors  the  torque  curve  is  rising 
with  the  speed,  in  the  commutator  motors  decreasing. 
The  commutator  motors,  therefore,  give  maximum 
torque  in  starting  and  at  low  speed.  The  induction 
motors  are  operative  efficiently  only  in  a  narrow 
speed  range  below  synchronism,  but  unstable  below 
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this — that  is,  the  motor  either  slows  down  and  comes 
to  rest  or  accelerates  with  increasing  rapidity  until  it 
approaches  svmehronism.  At  synchronism  the  torque 
and  power  of  the  induction  motor  reverse.  High 
torque  at  low  speeds  can  be  secured  only  at  a  sacrifice 
of  efficiency  by  armature  resistance. 

The  induction  motors  are,  therefore,  essentially 
constant-speed  motors. 

The  repulsion  motor  shows  the  highest  starting 
torque  and  the  most  rapid  decrease  of  torque  and 
power  with  increase  of  speed  and  reaches  zero  torque 
and  power  at  a  definite  speed. 

The  single-phase  series  motor  shows  of  all  the 
commutator  motors  the  lowest  torque  in  starting,  the 
highest  at  high  speed — that  is,  its  torque  decreases 
least  with  increase  of  speed,  so  that  in  the  case  illus- 
trated it  almost  approaches  a  constant-torque  motor. 


The  compensated  motor  is  intermediate  between 
the  repulsion  and  scries  motor,  but  rather  nearer  to 
the  former  at  low  and  to  the  latter  at  high  speeds; 
that  is,  its  torque  is  high  in  starting  and  at  low 
speeds,  but  docs  not  fall  off  as  rapidly  at  high  speeds 
as  that  of  the  repulsion  motor. 

To  conclude,  then,  the  induction  motors  are  essen- 
tially constant-speed  motors.  The  repulsion  motor 
is  a  low-speed  motor,  the  series  motor  a  high-speed 
motor,  while  the  compensated  or  Eickemeyer  motor 
is  intermediate  between  the  repulsion  and  series  mo- 
tor, approaching  the  former  at  low,  the  latter  at  high 
speeds. 


Telephone  Scouts  of  the  Militia. 

By  R.  G.  Gr.wne. 

The  modern  militia  army  is  equipped  with  a  first- 
class  corps  of  telephone  scouts,  arranged  on  similar 
plans  to  the  corps  of  the  United  States  Army.  The 
writer  visited  the  recent  military  maneuvers  of  the 
National  Guards  of  the  states  of  Indiana  and  Ohio, 
and  the  Signal  and  Telephone  Corps  of  these  en- 
campments were  found  to  be  well  equipped  and  well 
drilled.  The  service  has  been  built  up  to  a  remark- 
able degree  in  the  last  four  or  five  years.  The  great 
need  of  an  established  Signal  Corps  for  the  National 
Guard,  as  well  as  for  the  United  States  Army,  be- 
came evident  during  the  Spanish-American  war. 
Since  then  the  telephone  scouts  have  been  in  training 
according  to  the  rules  of  the  regular  army,  with  the 
result   that  today  the  corps  is   well   organized. 

In  the  United  States  Army  the  officers'  organiza- 
tion of  the  corps  consists  of  a  chief  signal  officer,  with 
rank  of  brigadier-general,  a  colonel,  a  lieutenant-col- 
onel, five  majors,  16  captains  and  16  lieutenants.  The 
organization  in  the  National  Guard  is  practically  the 
same.     The  scouts  in  the  game  of  war  in  the  recent 
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maneuvers  proved  their  efficiency.  They  were  pres- 
ent in  all  of  the  marches  and  sham  battles,  and  they 
acted  as  if  they  were  on  a  real  battlefield. 

The  scouts  belong  to  the  Signal  Corps.  It  is  their 
duty  to  go  out  in  front  of  the  advance  and  establish 
lines  of  communication.  In  taking  certain  positions 
on  hills  for  the  purpose  of  making  an  advance  toward 
the  enemy's  lines  it  is  necessary  for  the  commanding 
officer  of  the  column  to  keep  in  touch  with  all  parts 
of  his  column,  and  to  learn  the  locations  of  the  lines 
of  his  foe.  Therefore,  the  scouts  are  kept  hurrying 
from  hilltop  to  hilltop  to  establish  signal  stations. 
The  signal  flags  may  be  seen  in  motion  all  along 
the  lines  at  prominent  points.  The  Signal  Corps  man 
who  is  detailed  for  this  service  must  be  exceedingly 
agile,  for  it  often  happens  that  he  must  climb  diffi- 
cult points.  Sometimes  he  must  get  into  a  tree  in 
order  to  use  the  flag,  so  that  the  other  party  may 
observe  it  from  across  the  ravine  or  the  river. 

Often  the  scout  is  in  danger  of  capture.  The 
scouts  of  the  enemy  are  also  out  and  at  work,  and 
the  guards  which  are  patrolling  may  run  across  one 
of  the  scouting  parties  and  capture  all.  Several 
times  during  the  Ohio  and  the  Indiana  game  of  war 
I  noticed  that  the  signal  stations  of  scouts  suddenly 
ceased  signaling,  because  of  capture  by  the  enemy. 
The  scout  must  be  cautious,  and  though  he  has  to 
make  his  presence  public  by  exhibiting  the  signal 
flag,  so  that  his  side  may  see  it,  and  thereby  make 
a  target  of  himself,  it  is  his  duty  to  endeavor  to 
conceal  his  actions  as  much  as  possible.  In  order 
to  prevent  the  enemy  from  reading  the  signals  a 
secret  code  is  usually  used. 

It  is  the  mission  of  the  modern  scout  to  carry  the 
lines  of  communication  along  with  him  to  the  front 
in  all  advances  of  the  expedition  to  which  he  be- 
longs. This  enables  the  commanding  officer  of  the 
column  to  keep  in  touch  with  his  base,  where  the 
reserves  are  stationed  and  where  are  the  supplies 
of  ammunition,  subsistence  stores,  medical  supplies, 
etc.     Therefore,  the  scouts  usually  have  one  or  more 


pack  animals  for  the  transportation  of  wires  and  in- 
struments. Poles  are  cut  along  the  way  or  trees 
are  used  in  their  natural  positions.  Sometimes  wire 
is  taken  which  is  prepared  for  laying  direct  on  the 
ground  for  temporary  use.  It  is  seldom  that  a  trans- 
portation escort  or  other  wagon  can  be  taken,  as  the 
head  of  the  column  almost  always  advances  over  new 
territory,  where  the  roads  are  unopened  and  trails 
are  bad. 

In  most  of  the  advances  made  during  the  tours  of 
the  National  Guard  the  men  themselves  carried  coils 
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of  wire,  instruments,  signal  flags  and  general  sup- 
plies. When  the  head  of  the  column  arrives  at  the 
scene  of  action,  the  various  regiments,  troops  and 
batteries  are  assigned  to  different  positions,  according 
to  the  needs  of  the  situation.  The  line  of  advance 
then  becomes  three  or  four  miles  long.  The  country 
is  usually  dotted  with  elevated  points  or  trees,  and  the 
signal  men  take  advantage  of  these  for  positions 
for  signaling.  The  main  scout  station  will  be  near 
the  commanding  officer.  Other  stations  will  be 
quickly  established  the  full  length  of  the  line,  and 
in  the  rear  and  at  safe  points  in  the  advaiice.  Then 
the  messages  begin  to  go  and  return  via  the  signal 
codes  and  flags.  "Ask  Colonel  Smith  if  the  right 
flank  of  his  regiment  joins  the  left  flank  of  the  Fourth 
Regiment,"  and  so  on;  and  in  a  few  minutes  the 
message  is  transmitted  and  the  answer  is  received 
and  the  commanding  general  is  aware  that  there  is 
no  break  in  the  lines  where  the  two  regiments  ioin, 
as  sometimes  happens.  Similar  communications  go 
and  are  received  every  few  minutes,  and  the  Com- 
manding officer  knows  just  where  his  troops  are  and 
how  stationed,  even  though  they  be  in  the  under- 
brush in  the  valleys  where  he  cannot  see  them.  Any 
movement  on  the  part  of  the  foe  is  observed  by  ad- 
vance scouts  and  sent  back  from  tree  top  to  tree  top 
or  hill  to  hill  to  the  commanding  officer.  The  lines 
of  wire,  if  established,  run  to  the  rear  to  the  reserve 
and  camps  at  the  base,  and  word  can  be  sent  from 
the  field  by  the  operator  at  the  side  of  the  general 
for  medical  supplies,  ammunition,  stores,  reinforce- 
ments, etc. 

I  observed  curious  sights  of  scout  parties  with  one 
or  two  hired  laborers,  and  the  latter  conveying  tele- 
phones on  their  backs.  Trailing  behind  was  a  single- 
conductor  wire,  and  quick  progress  was  made — in 
fact,  as  fast  as  the  men  could  walk.  When  the  point 
is  reached  for  the  use  of  the  instrument,  a  hatchet 
or  a  bayonet  is  stuck  into  the  earth,  and  the  exposed 
top  is  wrapped  with  the  wire  and  the  necessary 
ground  connection  is  thus  effected.  I  saw  also  that 
some  of  the  scouts  made  good  use  of  barb-wire  fences 
for  this  purpose.  The  distance  to  which  the  men  go 
with  the  telephones  for  this  purpose  is  limited  to 
the  coil  of  wire.  But  in  case  of  necessity  several 
persons  might  carry  coils.  I  saw  officers  and  non- 
commissioned officers  carrying  extra  coils  on  the 
march.  I  served  several  years  witli  regular  troops 
in  the  Philippines,  and  at  first  we  had  no  such  fa- 
cilities. Later  in  the  war,  the  scouts  were  in  evi- 
dence,  and  their  good  work  helped  greatly. 

Aside  from  war  purposes,  the  field  telephones  and 
the  scouts  are  of  great  service.  It  was  only  a  few 
hours  after  our  arrival  in  the  National  Guard  en- 
campment of  Ohio  that  the  corps  had  telephone  in- 
struments up  and  in  working  order.  These  instru- 
ments connected  the  different  divisions,  brigades  and 
corps.  Lines  extended  from  the  brigade  headquarters 
to  the  different  regimental,  hospital,  engineering  and 
other  headquarters.  One  day  a  bad  storm  prevailed 
and  the  lightning  injured  several  men  at  the  telephone 
instruments.  The  Signal  Corps  immediately  went 
to  work,  and  although  wires,  instruments  and  tents 
were  blown  over,  and  in  some  cases  the  wires  burned 
off,  communication  was  soon  re-established,  with 
every  man  working  in  t'ne  rain  until  the  lines  were  up. 
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printed  in  full — with  a  number  of  diagrams,  and 
abounding  in  mathematical  formulae.  It  is  an  in- 
vestigation of  the  characteristics  of  alternating-cur- 
rent motors,  carried  out  with  Mr.  Steinmetz's  char- 
acteristic brilliancy  and  thoroughness.  The  results 
arrived  at  are  of  much  interest,  and  these  and  the 
introduction  to  the  paper  are  given  in  this  issue  of 
the  Western  Electrician.  At  the  end  the  author 
gives,  for  comparison,  curves  of  the  torque  and  power 
of  all  the  different  motors  considered.  These  inter- 
esting diagrams' are  reproduced  in  the  abridgement 
of  the  paper  which  is  given  in  this  journal.  They 
are  worthy  of  study.  The  author  concludes  that  the 
induction  motors  are  essentially  constant-speed  mo- 
tors. The  repulsion  motor  is  a  low-speed  motor, 
the  series  motor  a  high-speed  motor,  while  the  com- 
pensated or  Eickemeyer  motor  is  intermediate  be- 
tween the  repulsion  motor  and  the  series  motor, 
approaching  the  former  at  low  speeds  and  the  latter 
at  high  speeds.  With  the  impending  application  of 
the  alternating-current  motor  to  railway  work  these 
conclusions  assume  especial  importance.  They  will 
be  given  due  weight  by  all  students  of  the  art. 


also,  but  after  the  sessions  of  the  Mechanical  and 
Electrical  Association.  These  conventions  will  be 
reported  in  the  Western  Electrician  next  week. 
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New    England    3'9,  3--o 

Texas  and  Mexico   320  eminently    practical    and    useful    and    that    such    an 

Michigan   ......'.!........    ...■..■■■......■■•■.•'.'•'■  320  organization   cannot   fail   to   be   of  real  value  to  its 

Southeastern   Slates    'W  «?  members.     The  subjects  discussed  were  "The  Ideal 
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One  of  Mr.   Steinmetz's  valuable  contributions  to  in  size  and  in  its  chosen  career  of  practical  hdpful- 

the  Proceedings  of  the  International  Electrical  Con-  iiess. 

gross  was  his  paper  on  "Alternating-current  Mo-  The  American  Street  Railw.ty  Association  and 
lors."  This  is  a  long  paper — it  would  fill  about  seven  another  of  its  offspring,  the  Street  Railw.ay  Ac- 
pages,  or  21  columns,  of  the  Western  Electrician,  if  counlants'  Association,  held  their  meetings  this  week 


No  living  American,  probably  no  living  man,  is 
a  greater  authority  on  'The  History  and  Develop- 
ment of  Electric  Railways"  than  Frank  J.  Sprague, 
and  it  is  a  satisfaction  to  lay  before  the  readers 
of  the  Western  Electrician  Lieutenant  Sprague's 
paper  on  that  subject,  prepared  for  the  International 
Electrical  Congress  held  in  St.  Louis  last  month. 
The  paper  is  printed  in  full  in  this  journal;  the  first 
half  appeared  last  week  and  the  concluding  portion 
is  given  in  this  issue.  It  gives  the  history  of  an 
art  which  has  had  a  stupendous  development  and  in 
which  Mr.  Sprague  has  played  a  conspicuous  part, 
for  which  he  was  fitted  by  his  inventive  ability,  his 
energy  and  courage  and  his  persistence  and  re- 
sourcefulness when  confronted  by  apparently  over- 
whelming obstacles.  Mr.  Sprague  is  one  of  the 
comparatively  few  electrical  inventors  who  have 
been  successful  in  reaping  the  rewards  of  their 
labors.  He  has  won  honors  and,  we  hope,  riches. 
He  deserves  these  distinctions,  for,  although  he  is 
only  one  of  many  men  whose  work  contributed  to 
the  development  of  the  electric  railway,  he  seems 
to  have  been  pre-eminently  the  one  who  pushed  the 
thing  through  to  a  workable,  practical  success.  He 
believed  in  electric  traction  when  others  were  doubt- 
ful or  incredulous,  and  he  stuck  to  his  belief  with 
an  admirable  tenacity  that  has  been  of  distinct  ben- 
efit to  human  progress.  Therefore,  Mr.  Sprague 
is  well  qualified  to  set  forth  a  history  of  the  growth 
of  the  art  of  electric  railroading,  for  he  has  bumped 
over  the  rough  places  of  discouragement  as  well  as 
partaken  of  the  zest  of  triumph.  In  his  paper  he 
treats  the  work  of  others  with  fairness  and  has 
made  a  valuable  contribution  to  the  records  of  elec- 
trical invention. 


Electrotherapists  of  repute  are  giving  attention 
to  the  possibilities  of  employing  electric  current  in 
attacking  microbes  which  cause  inflammation  or 
other  pathological  effects  in  the  human  body.  Thus 
Dr.  S.  Shatzky  sent  a  paper  to  the  recent  Interna- 
tional Electrical  Congress  (Section  H — Electrothera- 
peutics) on  "The  Action  of  the  Constant  Current 
on  the  Vitality  of  Microbes."  His  observations  lead 
him  to  conclude,  first,  that  the  constant  current  ex- 
ercises in  the  interpolar  space  a  modifying  influence 
on  the  vitality  of  the  microbes;  second,  that  currents 
of  25  to  .30  milliamperes  exercise  in  iH  to  two 
hours  an  action  varying  from  a  weakening  to  an 
entirely  deadly  effect  in  their  virulence,  and,  third, 
that  generations  which  develop  from  microbes  gal- 
vanized [subjected  to  the  electric  current]  in  this 
manner  develop  a  lesser  vitality  than  their  gener- 
ators. Why  this  is  so  is  not  known,  but  Dr.  Shatzky 
appears  satisfied  of  the  fact.  He  thinks  the  electro- 
lytic properties  are  predominant.  It  is  known  that 
the  microbes,  although  they  have  a  great  death-re- 
sisting capacity,  are  quite  easily  affected  by  exterior 
influences,  and  the  author  conjectures  that  in  the 
center  in  which  the  microbes  are  suspended  the 
changes  caused  by  the  current — an  increase  in  acid 
and  alkalis — must  influence  the  vitality  of  the  mi- 
crobes. "In  this  case,"  he  says,  "the  action  of  the 
■current  can  be  compared  to  that  of  sunlight,  which, 
as  has  been  determined,  exercises  through  its  chem- 
ical action  on  the  center  a  strong  influence  in  retard- 
ing the  growth  of  the  microbes."  And,  further. 
"It  can  be  concluded  that  the  action  of  the  current 
on  the  microbes  living  in  the  animal  body  is  iden- 
tical to  the  one  which  I  observed  in  my  experiments 
[on  cultures].  In  this  manner  the  importance  of 
the  current  as  a  therapeutical  agent  in  inflammations 
becomes  considerably  greater.  The  current  not  only 
increases  the  resistance  capacity  of  the  tissue  cells 
against  the  harmful  agent,  but  also  acts  in  inflam- 
mations of  a  microbe  origin  directly  on  the  microbes 
themselves,  by  reducing  their  vitality." 

The  non-medical  reader  who  has  some  acquaint- 
ance with  electrical  phenomena  will  be  likely  to  finish 
the  reading  of  Dr.  Shatzky's  paper  still  unconvinced. 
,\  good  deal  of  the  reported  action  of  the  current 
between  the  electrodes  rests  on  assumption.  How- 
ever, the  investigation  is  interesting  and  may  become 
important.  The  author  promises  to  continue  his  ex- 
periments, and  he  certainly  deserves  credit  and  en- 
couragement for  his  original  work. 
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STREET=RAILWAY   CONVENTIONS   IN   ST.   LOUIS. 


Members  of  the  American  Street  Railway  Associa- 
tion and  its  affiliated  societies,  the  American  Rail- 
way Mechanical  and  Electrical  Association  and  the 
Street  Railway  Accountants'  Association  of  America, 
were  on  hand  bright  and  early  at  the  Southern  Hotel. 
St.  Louis,  on  Monday,  October  loth,  and  the  hotel 
lobb}^  presented  a  very  animated  appearance.  The 
day  opened  unpropitiously,  with  a  heavy  downpour 
of  rain,  but  early  in  the  forenoon  the  clouds  disap- 
peared and  the  weather,  though  warm,  was  pleasant. 

Registration  and  the  securing  of  badges  were  in 
order  the  first  thing  in  the  morning  at  the  hotel.  The 
headquarters  of  the  Street  Railway  Association  and 
the  supplymen's  committee  were  in  one  corner  of 
the  lobby  and  were  the  center  of  attraction.  Secre- 
tary T.  C.  Penington  and  several  assistants  saw  to 
the  wants  of  the  members  of  the  Street  Railway  As- 
sociation, giving  to  each  an  appropriate  badge  and 
a  neat  transportation  book  of  detachable  coupons  to 
be  used  upon  the  lines  of  the  St.  Louis  Transit  Com- 
pany, and  issued  by  the  courtesy  of  that  company. 
Mr.  Edwin  H.  Baker,  chairman  of  the  finance  com- 
mittee, performed  a  like  service  for  the  supply  men. 

Meanwhile  out  at  the  World's  Fair  grounds  the 
American  Railway  Mechanical  and  Electrical  Associa- 
tion was  proceeding  with  its  own  afifairs  at  the  Con- 
vention Hall  in  the  Transportation  Building.  In 
this  issue  of  the  Western  Electrician  the  proceedings 
of  ilonday  and  Tuesday  will  be  given,  which  in- 
cludes the  sessions  held  by  this  organization.  The 
report  of  the  remainder  of  the  week's  doings,  in- 
cluding the  parent  association  and  accountants'  con- 
ventions, will  be  given  next  week. 


Monday's    Sessions  of   American    Rail- 
way Mechanical  and  Electrical 
Association. 

Owing  to  delay  the  members  and  visitors  of  the 
Mechanical  and  Electrical  Association  did  not  begin 
lo  arrive  at  the  convention  hall  at  the  appointed  time, 
but  by  II  o'clock  enough  had  arrived  and  registered 
for  the  opening  of  the  meeting. 

President  E.  W.  Olds  of  Milwaukee  called  the 
meeting  to  order,  and  by  his  side  on  the  platform 
was  the  secretary  of  the  association,  Mr.  Walter 
Mower  of  Detroit.  John  L  Beggs  of  Milwaukee  and 
St.  -Louis,  in  an  address  of  welcome,  spoke  eloquently 
upon  the  benefits  of  organized  effort  on  the  part  of 
street-railway  companies,  and  in  general  upon  the 
progress  which  street  and  interurban  railways  are 
making,   especially  in  Wisconsin. 

IVIr.  W.  Caryl  Ely  of  Buffalo,  president  of  the 
American  Street  Railway  Association,  followed  Mr. 
Beggs.  He  said  that  associations  of  the  nature  of 
the  one  he  was  addressing  were  primarily  for  the 
interchange  of  thought  and  for  the  purpose  also  of 
enabling  the  members  to  relieve  their  minds  upon  the 
many  vexing  problems  which  arise  in  their  daily 
practice.  They  help  co-operative  effort,  and  he  felt 
that  this  getting  together  of  representatives  of  the 
different  interests,  from  the  presidents  down,  was 
almost  the  salvation  of  the  business. 

A  change,  he  further  stated,  has  been  taking 
place  for  some  years  past  in  the  American  Street 
Railway  Association.  It  began  with  the  branching 
off  of  the  accountants  and  was  marked  again  last  year 
by  the  formation  of  the  Electrical  and  Mechanical 
Association.  Now  the  superintendents  of  way  are 
knocking  at  the  door  for  admission.  Where  will  it 
all  end?  Probably  by  the  formation  of  another  as- 
sociation, that  of  the  "way"  men,  with  some  depend- 
ence,  however,   upon   the  parent  organization. 

Mr.  Ely  also  lauded  the  promoters  of  the  Expo- 
sition, saying  that  anyone  who  could  conceive  and 
execute  an  exposition  like  that  at  St.  Louis  was 
capable  of  carrying  out  any  undertaking  on  earth 
for  the  betterment  of  mankind.  He  was  then  pre- 
sented with  a  gold  badge  by  President  Olds  similar 
to  those  reserved  for  the  members  of  the  executive 
committee. 

President  Olds'  Address. 

President  Olds  next  read  his  address,  which  was 
thoughtfully  prepared.  The  following  paragraphs^ 
quoted  from  the  address  bring  out  the  points  which' 
the   speaker  wished  most  to   emphasize : 

"The  importance  and  magnitude  of  the  interests 
represented  by  our  association  impel  me  briefly  to 
present  for  your  consideration  a  number  of  the  more 
important  matters." 

"A  glance  at  the  exhibits  in  this  building  must 
impress  you  with  the  rapid  progress  that  has  been 
made  in  the  development  of  transportation  facilities. 
Not  only  do  we  see  wonderful  development  in  the 
steam  locomotive  but  the  street  cars  of  today  com- 
pared with  those  of  but  a  few  years  ago  are  certainly 
palaces  on  wheels." 

"When  this  association  was  first  organized  it  was 
thought  best  to  confine  the  membership  entirely  to 
mechanical  and  electrical  men.  I  think  this  is  a  mis- 
take. It  is  of  equal  importance  to  those  having 
the  way  and  transportation  departments  in  their 
charge  that  they  be  well  informed  regarding  the 
equipment,  its  care  and  maintenance.     We  find  that 


other  departments  need  to  be  represented  and  are 
knocking  at  the  door  for  admission  to  our  associa- 
tion. We  must  realize  that  our  interests  are  nearly 
identical  with  those  of  other  departments. 

"The  object  of  this  association  is  to  treat  of  me- 
chanical and  electrical  subjects  and  exchange  views 
and  ideas  upon  the  best  methods  of  maintenance  and 
operation.  To  do  so  intelligently  we  must  be  well 
informed  regarding  the  work  required  of  our  cars 
and  motors. 

"There  is  also  an  agitation  upon  the  part  of  some 
of  the  other  departments  for  reorganization  of  the 
parent  association,  to  be  so  arranged  that  each  de- 
partment will  have  its  own  sub-organization,  under 
the  control  and  direction  of  the  parent  body. 

"I  can  but  feebly  voice  the  feelings  of  every  mem- 
ber of  this  association  when  I  say  that  our  meeting 
in  this  grand  old  city  of  St.  Louis,  surrounded  by 
exhibits  from  all  parts  of  the  world,  will  be  most 
enjoyable  and  profitable  to  us.  Our  meetings  being 
called  upon  the  first  two  days  of  the  week,  the  temp- 
tation will  be  very  strong  to  put  in  your  time  sight- 
seeing rather  than  attending  the  meetings.  I  would 
personally  request  each  one  to  take  hold  of  the  matter 
in  an  earnest  manner  and  not  only  be  present  yourself 
but  use  your  influence  to  have  others  attend  and 
take  an  active  part  in  the  meetings,  remembering 
that  we  are  here  in  the  interests  of  the  companies 
we  represent.  Our  meeting  at  Saratoga  last  year 
was  a  grand  success,  and  under  the  conditions  I 
have  mentioned,  why  should  not  this  be  even  better?" 

'We  all  recognize  that  the  work  of  the  Accountants" 
association  has  been  and  is  now  of  the  greatest  im- 
portance to  our  companies,  making  the  classification 
of  accounts  and  reports  nearly  uniform,  they  being 
recognized  as  standard  by  the  railway  commissioners. 
The  joint  paper  upon  *Shop  Accounts  and  Records' 
gotten  out  by  a  committee  of  the  Accountants'  and 
our  own  association  we  believe  is  a  step  in  the  right 
direction,  not  only  looking  to  uniform  system  of 
records  and  accounts  but  to  a  more  uniform  system 
of  doing  the  work.  By  referring  to  the  records  and 
accounts  of  the  steam-road  master  car  builders  and 
master  mechanics  we  find  them  very  complete,  the 
same  rules  governing  the  repairs  upon  cars  in  all 
parts  of  the  country;  and  it  is  gratifying  to  note  that 
a  large  number  of  electric  roads  are  following  more 
or  less  closely  their  methods." 

"As  yet  but  little  has  been  done  regarding  the  ex- 
change of  freight  between  steam  and  electric  rail- 
ways. I  fully  believe  that  the  time  is  not  far  distant 
when  freight  will  be  received  by  electric  roads  and 
delivered  to  the  steam  roads  in  carload  lots  the  same 
as  is  now  practiced  by  all  steam  roads.  This  would 
necessitate  the  construction  of  our  roadway  and  track 
in  such  a  manner  that  steam  cars  can  be  as  success- 
fully operated  on  the  electric  lines  as  on  the  steam 
railwa3^s. 

'Tt  is  also  very  important  that  the  motormen 
understand  their  equipment.  To  be  successful  there 
should  be  a  uniform  '  method  in  their  instruc- 
tion and  examination.  But  a  short  time  ago,  should 
a  locomotive  engineer  wish  to  change  from  one  road 
to  another,  his  examination  as  to  ability  would  have 
been  different  in  a  great  many  respects  from  that 
on  the  road  he  was  leaving.  At  the  present  time,  if 
he  be  able  to  pass  an  examination  upon  a  road  op- 
erating in  Maine  and  should  he  apply  for  a  position 
in  California,  the  examination  would  be  practically 
the  same,  the  qualifications  for  locomotive  engineer 
being  the  same  in  all  parts  of  the  country." 

"There  are,  however,  a  great  many  other  matters 
than  those  previously  mentioned  that  call  for  our 
earnest  individual  attention.  The  method  of  convey- 
ing the  current  from  the  trolley  wire  to  our  motors 
by  the  use  of  the  present  trolley  wheel,  pole  and  base 
is  but  a  makeshift  and  very  unsatisfactory.  I  realize 
that  it  is  a  very  hard  problem,  but  at  the  same  time 
'where  there  is  a  will  there  is  a  way,'  and  I  believe 
that  you  will  be  able  in  some  manner,  in  the  not  very 
distant  future,  to  overcome  the  troubles  with  it  that 
we  now  experience." 

"Emergency  brakes  is  a  matter  that  has  received 
but  very  little  attention  from  street-railway  operators, 
and  is  one  of  great  importance. 

"The  design  and  construction  of  street-railway  cars 
and  trucks  is  more  or  less  crude,  and  they  should 
be  changed  to  have  a  maximum  amount  of  strength 
with  minimum  weight ;  at  the  same  time  we  must  not 
overlook  the  fact  that  they  are  to  be  attractive,  safe 
and  comfortable  for  our  patrons." 

"Let  me  again  call  your  attention  to  the  fact  that 
the  interests  of  all  are  nearly  identical,  and  as  suc- 
cess is  the  goal  for  which  we  are  striving,  it  is 
essential  that  we  become  familiar  with  the  work  and 
requirements  of  all  other  departments  of  street-rail- 
way work." 

This  ended  the  forenoon  session,  which  was  ad- 
journed until  the  afternoon  at  2  p.  m. 

Opening  Business  of  Afternoon  Session. 

After  luncheon  President  Olds  called  the  meeting 
to  order  and  said  in  his  opening  remarks  that  the 
door  was  always  open  to  the  "men  with  the  red 
badges."  the  supply  men,  and  that  they  are  "jolly 
good  fellows." 

The  report  of  the  executive  committee  was  read 
by  Secretary  Mower.  Since  the  first  report  47  mem- 
bers have  been  added  and  no  company  has  with- 
drawn.   The  balance  of  cash  on  hand  is  satisfactory. 
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Several  communications  were  sent  in  by  members 
who  could  not  be  present. 

The  matter  of  the  proposed  amendments  to  the 
constitution  was  taken  up.  The  president  suggested 
tliat  Article  3,  Section  I.,  be  accepted  according  to 
the  proposed  amendments,  and  a  motion,  after  some 
discussion,  was  made  and  carried  to  that  effect. 

Another  subject  discussed  was  the  holding  of  office 
by  supply  men.  Mr.  W.  O.  Mundy  of  St.  Louis 
thought  a  precedent  should  be  established  that  no 
supply  man  can  hold  an  office  in  the  future.  Presi- 
dent Olds  thought  that  the  ruling  of  a  year  ago  was 
sufficient  to  cover  this,  and,  further,  that  supply  men 
would  probably  not  care  to   hold  office  any  way. 

Regarding  the  question  of  the  superintendents  of 
way,  it  was  thought  advisable  to  get  them  into  the 
Mechanical  and  Electrical  Association,  if  possible, 
this  year,  appoint  suitable  committees  from  their 
number  and  lay  out  papers  for  threshing  out  the 
questions  which  arise  in  their  particular  line  and  which 
are  of  vital  interest  to  the  association.  Then,  if  next 
year  it  was  deemed  necessary  to  form  a  separate  as- 
sociation, such  steps  could  be  taken. 

A  motion  was  then  carried  to  the  effect  that  the 
name  of  the  organization  remain  the  same  for  the 
ensuing  year. 

The  Ideal  Shop. 

The  first  paper  to  be  read  was  that  of  Mr.  W.  D. 
Wright  upon  "The  Ideal  Shop."  Mr.  Wright  is  super- 
intendent of  equipment  of  the  Eliode  Island  Company 
of  Providence,  R.  I.,  and  showed  by  his  paper  and 
his  part  in  the  discussion  that  he  was  a  master  of 
his  subject.  Mr.  Wright's  paper  is  here  given  in 
full. 

"The  writer  wonders  if  it  would  ever  be  possible 
to  build  an  ideal  shop  for  street-railway  work  to 
meet  all  conditions.  Local  surroundings  must  neces- 
sarily govern  to  a  certain  extent  the  plans  and  con- 
struction of  such  a  building,  and  the  details  of  ar- 
rangement for  the  various  departments  and  the  neces- 
sary apparatus  and  fittings  must  vary  according  to 
the  different  methods  employed  in  doing  the  work 
on  different  roads.  So  it  appears  that  in  the  face 
of  these  varying  conditions  we  can  only  consider 
under  the  head  of  'The  Ideal  Shop'  a  general  plan 
for  its  layout,  subject  to  changes  which  the  local 
conditions  would  make  necessary.  IS  fact,  the  sub- 
ject of  this  article  might  have  been  more  properly: 
'A  Few  Suggestions  for  an  Ideal  Shop.' 

"In  the  first  place,  'Let  there  be  light,'  as  it  was 
in  the  beginning.  This  matter  should  have  due  con- 
sideration from  the  beginning  to  the  end  of  the 
plans.  Daylight  is  one  of  the  greatest  blessings  we 
enjoy.  Why  shut  it  out?  It  costs  nothing,  and  we 
cannot  have  too  much  of  it  in  our  shop  if  it  is  of 
the  right  quality.  Men  can  do  more  work  and  better 
work  because  of  it,  and  any  extra  expense  incurred 
to  obtain  abundance  of  good  light  in  a  workshop  is 
money  well  spent. 

"To  this  end,  I  think  all  will  agree,  that  the  ideal 
shop  should  consist  of  a  building  or  buildings  one 
story  high. 

"An  arrangement  of  buildings  which  appeals  to 
me  as  one  that  would  be  convenient,  light  and  rea- 
sonable in  cost  consists  of  two  one-story  buildings 
on  either  side  of  a  transfer  track.  This  plan  is  laid 
out  regardless  of  size  or  shape  of  lot,  although  this 
condition  we  will  probably  never  enjoy  in  actual 
practice.  I  should  prefer  a  depth  of  building  suffi- 
cient to  accommodate  two  double-truck,  or  three  sin- 
gle-truck cars  on  a  track,  which  would  permit  of 
shifting  a  car  without  disturbing  more  than  one  or 
two  others. 

"For  the  main  buildings  I  would  advise  brick 
construction,  with  a  plank  roof,  covered  with  tar  and 
gravel.  The  roof  covering  the  transfer  track  can  be 
built  entirely  of  metal,  in  which  case  the  two  main 
shop  buildings  would  not  be  connected  by  any  inflam- 
mable material. 

"Granolithic  cement  makes  a  good,  clean  and  dura- 
ble floor.  The  only  objection  that  I  know  of  is 
that  workmen,  when  obliged  to  stand  on  it  all  day, 
complain  that  it  afJects  their  feet  and  legs.  Grooved 
rails  should  be  used  with  this  floor  to  prevent  chip- 
ping by  the  wheel  flanges.  Tracks  should  be  well 
spread,  to  give  plenty  of  room  between  cars.  I  have 
found   13-foot  centers  to  be  very  comfortable. 

"Partitions  separating  the  different  departments 
can  be  built  of  a  single  laj'er  of  four-compartment 
vitrified  building  tile,  which  can  be  taken  down  easily, 
as  changes  and  extensions  become  necessary,  and 
used  over  again. 

"Swing  windows,  operated  from  the  ground  floor 
by  a  system  of  rods  and  gears,  will  give  both  light 
and  ventilation  to  this  portion  of  the  building.  I 
find  swing  doors  with  two  truss  rods  to  be  most 
serviceable  and  durable.  They  take  up  room  when 
open,  however,  and  no  doubt  for  this  reason  many 
would  prefer  the  metal  shutter. 

"Heating,  I  think,  can  best  be  accomplished  by 
steam,  unless  the  climate  is  mild,  when  a  hot-air 
circulating  system  might  be  preferable.  A  good 
.sprinkler  system  should  be  installed  in  the  shop 
buildings  with  a  hydrant  system  for  hose  in  addition. 
"Of  course,  our  ideal  shop  would  be  fitted  with 
the  most  approved  types  of  cranes,  air  hoists  and 
general  machinery  for  doing  good  work  expeditiously, 
and  a  storage  yard  adjoining  will  be  found  quite 
necessary  for  wheels,  scrap  iron,  etc.,  and  should 
contain  a  .good  platform  scale."' 

In  the  discussion  of  the  paper  Mr.  Mundy  took 
exception  to  the  policy  of  putting  two  or  three  cars 
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on  a  single  track  in  the  shop.  Any  car,  when  being 
repaired,  should  be  in  such  a  position  that  it  could 
be  removed  at  once  without  moving  other  cars,  as 
would  be  the  case  if  several  were  on  one  track.  M'r. 
Wright  agreed  to  this,  but  said  that  with  many  cars 
to  repair  this  would  be  impossible,  as  it  would  require 
a  shop  of  enormous  size. 

Mr.  Mundy  also  thouglit  that  working  from  a  pit 
should  not  be  done  more  than  is  necessary,  as  a  work- 
man cannot  work  to  advantage  when  peering  upward. 
This  change,  however,  as  brought  out  in  the  discus- 
sion, is  impossible,  due  to  the  fact  that  no  standard 
truck  is  at  present  made  which  will  allow  of  this. 

H.  H.  Adams  criticized  a  shop  plan  which  Mr. 
Wright  presented  with  his  paper,  saying  that  in  the 
plan  the  winding  room  was  too  far  from  the  machine 
shop.  The  stock  room  should  also  be  as  near  the 
center  as  possible.  Mr.  Wright  replied  that  the  ar- 
rangement of  these  details  must  vary  with  the  meth- 
ods of  doing  work  in  different  shops. 

Mr.  Baker  remarked  that  the  building  of  a  shop 
allowing  of  40-foot  cars  on  the  transfer  tables  was 
unwise,  as  no  one  knew  when  they  would  be  required 
to  carry  50-foot  cars.  He  also  thought  that  the  ma- 
chine and  wood  shops  should  be  situated  at  right 
angles  to  the  main  shop. 

M.  O'Brien,  who  has  had  extensive  experience  in 
a  shop  designed  by  Mr.  Mundy,  was  asked  by  the 
latter  gentleman  to  pick  it  to  pieces  in  the  presence 
of  the  company,  so  that  he.  the  designer,  might  learn 
thereby.  Mr.  O'Brien,  however,  to  Mr.  Mundy's 
evident  disgtist,  could  find  but  one  fault.  The  arma- 
ture room  should  have  been  located  on  a  second  floor 
instead  of  on  the  ground  floor. 

Mr.  Mundy  then  showed  on  the  blackboard  how 
he  would  lay  out  a  "triangular"  shop;  that  is,  one  in 
which  the  tracks  are  laid  out  "on  the  bias."  (See 
sketch.) 


/    ARMATURE    ROOM    ABOVE 
STREET   RAILWAY    REPAIR   SHOP   DESIGNED    "ON  THE  BIAS." 

The  advantages  of  such  a  plan  are  that  the  cars 
are  arranged  singly  upon  the  tracks  and  can  be  moved 
at  any  time  without  disturbing  other  cars  being  re- 
paired. 

Wheel  Matters. 

Following  the  paper  on  "The  Ideal  Shop"  Mr.  J. 
Millar,  superintendent  of  rolling  stock  of  the  Inter- 
national Raihvav  Company,  Buffalo,  N.  Y.,  read 
one  paper  upon  '■Wheel  Matters,"  which  is  here  given 
almost  in  full. 

"The  question  of  the  proper  type  and  mainte- 
nance of  wheels  used  under  interurban  cars  which 
are  operated  over  city  streets  for  any  considerable 
distance,  also  over  more  or  less  special  work,  has 
developed  into  a  problem  of  great  importance  to  the 
master  mechanic. 

"The  ordinary  chilled-iron  wheel  with  one-inch 
flange  is  ruinous  to  special  work  in  the  city.  We 
formerly  used  a  500-pound  chilled-iron  wheel  with 
2%-inch  tread  and  three-fourths-inch  flange  on  our 
Lockport  division,  and  a  450-pound  wheel  with  the 
same  tread  and  flange  on  the  Niagara  Falls  division. 
With  both  of  these  wheels  we  had  an  unlimited 
amount  of  trouble  with  chipped  flanges,  having  to 
remove  many  of  them  for  this  reason  before  they 
were  half  worn  out,  and  in  several  instances  after 
making  but  a  few  trips.  As  a  matter  of  precaution, 
I  found  it  necessary  to  have  all  wheels  carefully 
examined  each  trip  at  both  ends  of  the  lines. 

"We  are  now  using  two  types  of  wheels  under 
our  interurban  cars— steel-tired  and  rolled-steel 
wheels,  with  2Vi-inch  tread  and  seven-eighths-inch 
flange.  The  rolled-steel  wheels  have  given  very  fair 
results,  with  the  exception  of  a  few  which  have 
had  to  be  removed  on  account  of  defective  plates. 
.\s  to  flange  wear,  the  results  with  both  have  been 
very  good.  The  rolled-steel  wlieels  made  an  average 
of  35,000  miles  before  they  were  taken  out  to  be 
turned  up  for  the  first  time,  and  a  few  have  been 
turned  up  the  second  time,  with  an  average  of  25,000 
miles  for  the  second  run.  We  have  only  one  car 
equipped  with  steel-tired  wheels  that  has  been  in 
service  long  enough  to  get  any  definite  data  as  to 
wear  of  flange  and  tread.  These  wheels  have  been 
in  service  about  5%  months  and  have  made  34,960 
miles." 

"The  flange  is  lower  after  having  been  in  service 
tlian  it  was  originally,  although  I  use  a  brake  shoe 
that  does  not  wear  on  the  flange.  This  I  attribute 
to  the  special  work  inside  the  city  lirnits.  the  depth 
of  the  groove  not  being  enough  to  maintain  a  seven- 
eighths-inch  flange.  However,  we  now  have  no  more 
broken  or  chipped  flanges,  and,  as  a  factor  of  safety, 
they  are  far  better  than  the  chilled  wheels.  The 
only  examination  necessary  now  is  for  flange  wear, 
which  is  done  in  the  car  stations,  whereas,  as  is 
stated  above,  chilled  wheels  had  to  be  examined  each 
trip  at  both  ends  of  the  lines. 

"With  both  the  steel-tired  and  rolled-steel  wheels, 


I  find  that  the  flanges  wear  thin  on  one  side  of  the 
car,  while  on  the  opposite  side  they  are  in  good 
condition,  necessitating  their  removal  to  be  turned 
up  sooner  than  the  natural  wear  would  warrant.  This 
I  attribute  to  a  large  extent  to  the  constant  running 
of  the  car  from  the  same  end,  which  is  well  known 
to  cause  irregular  wear. 

"There  are  two  arguments  strongly  in  favor  of 
the  steel-tired  and  rolled-steel  wheels — first,  the  fac- 
tor of  safety ;  second,  their  freedom  from  flat  spots. 
During  the  14  months  we  have  had  them  in  use  I 
have  not  had  to  remove  a  single  pair  on  account 
of  being  flat. 

"In  summing  up  steel-tired  and  rolled-steel  wheels, 
I  will  say  that  the  additional  safety  obtained  from 
their  use  is  of  itself  enough  to  warrant  their  adop- 
tion by  all  roads  using  high-speed  interurban  cars. 
"As  to  chilled  wheels,  in  following  up  the  evolu- 
tions of  cast-iron  chilled  wheels  from  the  time  of  the 
old  horse-car  days  when  with  many  'a  wheel  Was 
a  wheel,'  it  has  been  very  interesting  to  note  the 
changes  in  size,  shape  and  weight,  and  it  has  con- 
vinced me  that  the  changes  have  been  a  betterment 
to  all  matters  pertaining  to  rolling  stock.  We  are 
today  using  far  better  wheels  than  ever  before;  the 
mileage  derived  from  cast-iron  chilled  wheels  has  in 
the  last  few  years  more  than  doubled  itself.  This 
is  evident  from  the  fact  that  the  manufacturers  have, 
during  the  last  decade,  raised  their  guaranteed  mile- 
age from  20,000  to  40,000  miles,  which  in  itself  indi- 
cates that  progress  in  wheel  manufacture  has  kept 
pace  with  other  improvements  pertinent  to  electric 
railroading. 

"I  have  had  the  mileage  taken  of  1,458  cast-iron 
wheels  (of  the  400-pound  type  standard  for  our 
city  cars)  which  were  removed  during  the  last  two 
years.  These  wheels  made  a  total  of  58,340,478 
miles,  or  an  average  of  40,014  miles  per  wheel.  Of 
this  number  24  were  removed  on  account  of  having 
been  broken,  186  for  chipped  flanges,  and  the  balance, 
1,248,  were  worn  out. 

"In  regard  to  flat  wheels,  if,  when  first  noticed, 
a  good  wheel-truing  shoe  is  applied,  much  trouble 
can  be  warded  off,  but  if  too  flat  for  a  wheel-truing 
shoe,  grinding  down  on  a  grinding  machine  is  the 
only  remedy. 

"My  experience  with  the  grinding  of  chilled  wheels, 
and  after  considerable  study,  prompts  me  to  state 
that  1  strongly  advocate  their  being  reground,  pro- 
viding the  regrinding  is  done  in  time,  though  I  am 
aware  that  quite  a  number  of  heads  of  mechanical 
departments  are  of  an  adverse  opinion.  It  is  im- 
possible for  me  to  give  accurate  figures  here  as  to 
the  length  of  time  required  to  grind  flat  spots  out, 
owing  to  the  variance  in  the  flats  themselves ;  how- 
ever, on  averaging  the  time,  I  can  safely  say  that  to 
regrind  a  pair  of  wheels  on  account  of  'slid  flat,' 
with  a  spot  about  iVz  inches  long,  will  take  about 
30  minutes  actual  grinding.  , 

"In  pressing  wheels  on  axles  a  competent  man  is 
an  absolute  necessity,  as  the  result  of  carelessness 
is  obvious  to  all  acquainted  with  the  work.  He  must 
be  accurate  in  the  mating  of  wheels  applied  to  an 
axle,  and,  as  nearly  so  as  possible,  the  four  wheels 
in  a  truck. 

"The  pressure  required  to  press  wheels  on  the 
axle  depends  entirely  on  the  quality  of  metal  used 
in  the  wheels;  also  on  the  axles.  The  average  pres- 
sure I  use,  however,  is  30  tons. 

"In  the  above  I  have  set  forth  a  few  matters  which 
have  developed  in  my  experience,  and  hope  that  they 
will  provoke  comment  and  discussion,  which  will  of 
themselves  be  of  material  benefit  to  all  interested." 

In  the  discussion  following  H.  J.  Lake  of  Munroe, 
Ind.,  said  that  the  time  is  coming  when  rapid  service 
on  interurban  lines  will  call  for  steel-tired  wheels. 
One  of  the  greatest  faults  of  cast  wheels  is  sliding 
and  burning,  the  burning  causing  the  wheels  to  chip. 
In  his  experience,  50,000  to  60,000  miles  is  the  average 
life  of  a  cast  wheel. 

Mr.  Baker  said  that,  though  the  manufacturer 
grinds  the  wheels  with  an  emery  shoe  the  shoe  fol- 
lows the  irregularity  of  the  wheel,  and  if,  as  is  often 
the  case,  the  pole  is  not  in  the  center  of  the  wheel,  a 
concentric  wheel  will  be  turned  out  in  spite  of  the 
grinding. 

S.  G.  Boyle  of  Louisville,  Ky.,  said  that  his  expe- 
rience had  been  that  wheels  should  be  trued  once  a 
year,  and  that  one  man  can  true  five  pairs  per  day. 
Mr.  Baker,  in  reference  to  this  question,  said  that 
on  the  Boston  elevated  railway  they  trued  the  wheels 
once  in  two  weeks,  but  this  was  necessary  because  of 
sharp  curves  which  wore  the  wheels  rapidly  and 
caused  much  noise. 

With  the  close  of  this  discussion  the  meeting  was 
adjourned   for   the  day. 


Tuesday's   Proceedings  of    Mechanical 
and  Electrical   Association. 

Maintenance  and  Inspection  of  Electrical  Equip- 
ment. 

After  a  few  opening  remarks  by  President  Olds 
the  proceedings  of  Tuesday  were  opened  by  the  read- 
ing by  Mr.  Alfred  Green  of  the  paper  on  "Mainte- 
nance and  Inspection  of  Electrical  Equipment,"  by 
John  Liudall.  The  author  is  general  foreman  of  shops 
of  the  elevated  division  of  the  Boston  Elevated  rail- 
way. The  following  paragraphs  are  taken  from  the 
paper  and  although  referring  more  especially  to  ele- 
vated-railway practice,  still  they  are  of  a  nature  to 


be  beneficially  studied  by  operators  of  surface  roads 
as  well. 

"The  dift'ercncc  between  success  and  failure  in  the 
maintenance  and  inspection  of  electrical  equipment 
very  often  means  dividends  or  no  dividends.  'There- 
fore, it  behooves  the  responsible  head  of  this  de- 
partment to  give  much  thought  and  careful  study 
to  this  part  of  the  work,  ever  bearing  in  mind  the 
old  maxim,  'A  stitch  in  time,'  etc.,  which  is  never 
better  applied  than  in  the  care  of  electrical  equip- 
ment." 

"The  education  of  the  motorman  may  not  be  con- 
sidered as  within  the  scope  of  this  paper.  It  is, 
nevertheless,  a  fact  that  the  manner  in  which  the  car 
is  handled  has  a  very  material  bearing  on  the  mainte- 
nance of  the  electrical  equipment ;  therefore  its  care 
should  begin  at  this  point.  The  mechanical  depart- 
ment should  work  hand  in  hand  with  the  operating 
department  for  the  proper  education  and  discipline 
of  the  motorman  and  the  running  down  of  ig- 
norant and  careless  handling  of  equipment.  The  ad- 
vancing of  controller  too  quickly,  running  on  re- 
sistance points,  unnecessary  reversing,  failing  to  cut 
out  defective  motor,  the  substitution  of  'any  old 
thing'  for  a  fuse,  improper  closing  of  switches,  run- 
ning at  high  speed  through  water,  and  running  with 
both  power  and  brakes  on,  are  a  few  of  the  things 
that  bring  trouble  and  expense  to  the  electrical  equip- 
ment. Money  expended  for  the  instruction  and  in- 
spection of  motormen  is,  in  the  opinion  of  the  writer, 
well  spent. 

"Defects  in  the  equipment,  however  slight,  should 
be  promptly  reported  to  the  proper  authority,  and 
in  such  a  manner  that  they  cannot  be  overlooked. 
This  can  best  be  accomplished  by  a  system  of  written 
reports,  and  instead  of  the  motorman  or  conductor 
turning  in  a  car  with  the  verbal  report  that  'This 
car  is  on  the  bum ;  it  was  no  good  when  I  took  it,' 
they  should  be  required  to  report  on  a  form,  pro- 
vided for  that  purpose,  the  nature  of  the  defect,  and, 
in  case  of  serious  trouble,  the  location  on  the  line 
at  which  it  occurred,  with  a  brief  statement  of  the 
conditions    of  operation,    etc.,   at   that   time." 

"The  proper  recording  and  tabulating  of  defects 
is  very  essential  to  the  successful  maintenance  of 
equipment.  Simply  recording  the  various  failures 
each  day  is  not  sufficient,  as  the  value  lies  in  being 
able  to  make  quick  comparisons,  by  week,  month  or 
year,  and  to  see  at  a  glance  whether  the  various  fail- 
ures are  on  the  increase  or  decrease,  and  calling  at- 
tention to  the  points  which  are  the  most  in  need  of 
improvement." 

"One  of  the  most  important  factors  that  we  have 
to  deal  witii  in  this  problem  is  the  education  of  elec- 
trical inspectors  and  repairmen.  The  writer  is  of 
the  opinion  that  sufficient  attention  has  not  been 
given  to  obtaining,  instructing  and  retaining  in  the 
service  competent  men,  and  when  we  consider  that 
about  two-thirds  of  the  cost  of  maintenance  is  charge- 
able to  labor  account,  it  certainly  seems  that  too 
much  consideration  cannot  be  given  to  this  point. 

"The  development  of  good  men  to  care  for  the 
equipment  has  not  kept  pace  with  the  development 
of  the  equipment  itself.  Therefore,  greater  induce- 
ments should  be  held  out  to  attract  reliable  and 
capable  young  men  to  the  service.  This  is  not  merely 
a  question  of  wages ;  congenial  surroundings  are 
necessary.  1  have  recently  had  occasion  to  visit  cer- 
tain shops  and  car  barns,  the  equipment,  of  which 
was  comparatively  new,  yet  the  conditions  were  such 
that  no  self-respecting  man  would  stop  in  them. 
Shops  should  be  properly  laid  out  for  the  work, 
kept  clean,  well  lighted,  and  heated  in  cold  weather. 
The  work  necessarily  being  dirty,  lockers  for  cloth- 
ing, as  well  as  ample  toilet  accommodations,  should 
be  provided,  which  would  enable  the  men  to  leave 
the  shops  in  a  clean  and  respectable  appearance." 

"Master  mechanics  and  foremen,  in  figuring  to  ac- 
complish the  greatest  amount  of  work  today,  should 
also  consider  the  question  of  making  men  for  the 
needs  of  the  future,  and  should  make  it  a  point  to 
have  men  fitted  for  any  vacancy  that  may  occur. 
They  should  realize  that  there  is  even  more  credit 
in  turning  out  good  men  than  there  is  in  turning 
out  good  work,  and  a  man  who  will  not  impart 
knowledge  to  his  subordinates,  for  fear  that  they 
will  know  as  much  as  he  himself  knows,  is  not 
worthy  of  the  position  which  he  holds.  Men  should 
be  taught  why  as  well  as  how  to  do  work,  and 
to  work  from  cause  and  eft'ect.  They  should  read 
the  effects  to  find  causes,  and  not  guess  at  them. 
A  controller  which  has  flashed  shows,  just  as  clearly 
as  if  photographed,  the  position  of  the  cylinder  at 
the  time  of  the  trouble  (if  care  is  taken  to  note 
the  evidence  before  it  is  destroyed),  and  it  is  then 
easy  to  determine  whether  it  is  a  case  of  hot-touch, 
insulation  breakdown,  or  lack  of  current-handling 
capacity. 

"The  practice  of  some  companies  of  supplying 
railroad  literature  to  lobbies,  for  the  use  of  motor- 
men  and  conductors,  cannot  be  too  highly  com- 
mended, but  1  would  suggest  that  if  this  privilege 
were  extended  to  inspectors  and  repairmen,  it  would 
be  appreciated  and  bring  good  returns.  Of  course, 
the  periodicals  would  not  be  read  during  working 
hours,  but  should  be  made  to  some  extent  circulat- 
ing— one  man  taking  a  paper  to  his  home  for  a  day 
or  two,  then  passing  it  along  to  another  man.  In  this 
manner  an  opportunity  would  be  afforded  for  men 
10  keep  posted  on  the  latest  improvements  and  prac- 
tices, and  it  would  also  stimulate  an  interest  in  their 
work. 

"The   inspection   of   electrical    equipment,    whether 
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it  be  on  a  time  basis  or  mileage  plan,  should  be 
systematic,  and  not  considered  as  something  to  be 
done  when  it  is  convenient  and  let  go  undone  when 
it  is  not." 

"Under  the  system  of  inspection  on  the  Boston 
Elevated  Railway  surface  lines,  trolley,  switches,  con- 
trollers and  motors  are  inspected  after  three  days' 
service,  with  thi?  exception  of  brushes  and  armature 
grease  cups  of  some  of  the  older  motors,  which  arc 
in  severe  service  and  are  inspected  every  day.  In 
general,    this    inspection    is   as    follows: 

"Trolleys,  to  see  that  pole  is  straight  and  securely 
fastened,  that  the  harp  is  tight  in  the  pole,  and  that 
there  are  at  least  three  days'  wear  in  the  wheel ; 
that  contact  springs,  washers,  bushings  and  spindles 
are  not  seriously  worn  and  are  properly  lubricated. 
■'Controllers,  to  see  that  they  are  clean  and  prop- 
erly lubricated :  that  contacts  make  and  break  at 
proper  points;  that  fingers  and  tips  are  sufficient  for 
at  least  three  da>'s'  wear,  and  that  they  are  not 
rough  and  cutting;  that  cut-out  switches  work  prop- 
erly, and  that  wires  are  firm  and  show  no  evidence 
of  heating  at  terminals. 

"Main  switches,  fuse  boxes  and  lightning  arresters, 
to  see  that  contacts  are  sufficient  and  in  good  con- 
dition,  and  that   wires  are   secure  in  terminals. 

"Resistances,  to  see  that  they  are  not  seriously 
burned;  that  they  are  secure,  and  connections  firm. 
"Motors,  to  see  that  connections  and  leads  are 
secure  and  not  chafing;  also  that  brushes  are  not 
broken  and  are _ good  for  three  days'  wear;  that  the 
brush-holder  insulation  is  clean,  and  sufficient  ten- 
sion in  springs;  that  commutators  are  clean  and 
smooth ;  that  bearings  are  properly  lubricated ;  that 
there  is  sufficient  clearance  between  armatures  and 
pole  pieces ;  that  pinion  and  gears  are  tight ;  that 
motor-gear  case  and  axle-collar  bolts  are  tight,  and 
that  the  casings  are  not  cracked." 

'It  frequently  occurs  that  an  inspector  finds  a  part 
of  the  equipment  which  would  require  considerable 
time  to  ^repair  properly,  and,  in  order  to  avoid  the 
necessity''  of  hurried  or  make-shift  repairs  or  inspec- 
tion, the  system  in  vogue  on  the  Boston  Elevated 
does  not  require  the  inspector  to  do  anything  but 
inspect  and  make  very  light  repairs.  Equipment  re- 
quiring extra  attention  is  reported  to  the  foreman, 
who  details  repairmen  to  that  work;  therefore  no 
excuse  is  accepted  from  inspectors  for  allowing 
equipment  to  go  by  which  is  in  need  of  attention. 
They  are  held  strictly  responsible,  and  are  required 
to  report,  over  their  signatures,  the  numbers  of  the 
cars  inspected  each  day — which  practically  amounts 
to  a   written   guarantee   of  their   work."  _ 

"It  may  not  be  out  of  place  to  mention  at  this 
time  a  change  which  we  have  made  in  the  usual 
t^'pe  of  contact  fingers  and  c^dinder  plates.  It  is  not 
necessary  for  me  to  call  your  attention  to  the  very 
small  percentage  of  copper  which  is  actually  con- 
sumed from  plates  and  fingers  of  the  cylinder  type 
of  controllers,  as  compared  with  the  amount  which 
is  scrapped,  on  account  of  the  necessity  of  maintain- 
ing the  points  of  contact  at  their  proper  degree  for 
the  successful  operation  of  the  controller,  or  to  the 
serious  proportion  in  which  this  expense  grows  with 
the  increase  of  current  to  be  handled.  I  will,  how- 
ever, ask  you  to  consider  this  in  connection  with  a 
ver}^  simple  but  effective  means  of  reducing  this  cost, 
which  has  been  found  in  the  adoption  of  tips  for 
both  contact  plates  and  fingers,  making  it  necessary 
to  renew  only  that  part  which  is  consumed  or  dam- 
aged by  the  arc  in  breaking  current.  The  fingers 
are  made  of  cast  bronze,  of  about  the  usual  shape,  and 
are  recessed  on  the  inside,  at  the  end,  to  receive 
the  copper  tip,  which  is  secured  by  two  C.  S. 
machine  screws.  The  tip  copper  is  drawn  in  bars 
of  the  required  cross-section,  and  the  only  work 
necessary  is  the  cutting  in  proper  lengths  and  drill- 
ing and  tapping  for  the  two  machine  screws.  The 
application  of  the  plate  tip  is  still  simpler.  New 
plates  are  not  required,  as  the  old  plates  with  the 
ends  worn  to  the  limit  are  put  in  a  milling  machine 
and  the  ends  cut  off  and  a  groove  cut  for  interlock- 
ing with  the  tip,  which  is  drawn  of  proper  shape 
and  cross-section,  so  the  only  work  necessary  on 
it  is  the  cutting  off  in  the  required  lengths,  the  same 
kind  of  tip  being  used  on  all  controller  plates.  This 
device  has  been  in  successful  operation  for  nearly 
a  year,  and  has  been  patented. 

"To  the  men  responsible  for  the  maintenance  of 
motors  there  is  probably  nothing  which  has  given 
more  worr\%  or  been  so  thoroughly  non-responsive 
to  local  treatment,  as  motor  flash-overs.  In  the 
writers  experience  this  trouble  developed  with  multi- 
polar motors  and  the  higher  speed  and  voltages,  and 
has  been  present  more  or  less  in  all  motors  of  this 
type,  under  the  above-mentioned  conditions.  Ele- 
vated service  with  multiple-unit  system  and  third- 
rail  feeders,  etc.,  is  particularly  favorable  for  pro- 
ducing conditions  which  contribute  generously  to 
the  combination  eft'ecting  flash-overs,  and  it  fre- 
quenth'  occurs  that  motors  on  all  the  cars  in  a 
train  flash  over  at  the  same  time.  Engineers  are 
at  present  giving  this  matter  thorough  study.  The 
principal  remedy  appears  to  lie  in  increasing  the  size 
of  the  motor,  so  as  to  render  it  less  sensitive,  and 
we  trust  that  in  the  near  future  motors  will  be 
manufactured  which  will  not  flash  over.  This  will 
surely  effect  a  considerable  saving  in  their  mainte- 
nance, as  burnt  brush-holders,  springs,  armature  and 
field  coils,  resulting  from  flash-overs,  is  not  a  small 
item." 
A  lively  discussion  followed  the  reading  of  this 


paper,  which  was  opened  by  William  Pestell  of  New 
York.  He  did  not  agree  to  the  proposal  of  instruct- 
ing the  motorman  minutely  in  the  knowledge  of  me- 
chanical parts  of  his  car,  as  the  necessary  time  was 
not  counterbalanced  by  the  results  obtained.  Tabu- 
lation of  defects,  he  thought  to  be  essential  to  the 
proper  care  of  equipment,  and  many  defects  could 
be  run  down  by  the  aid  of  such  tables.  In  the  op- 
eration of  cars  it  is  found  that  one  man  may  have 
an  abundance  of  a  certain  form  of  trouble  and  an- 
other man  may  have  trouble  of  a  different  nature,  and 
by  the  aid  of  tabulated  records  of  trouble  the  defects 
of  each  man  may  be  brought  to  his  notice  more  forc- 
ibly, and  he  will  be  quicker  to  respond  with  better 
service. 

The  street-railway  accountants,  although  they  re- 
gard their  work  as  nearly  accomplished  in  the  few 
years  they  have  been  in  existence  as  an  organization, 
in  Mr,  Pestell's  mind  have  only  entered  upon  the 
most  usefulness.  In  this  matter  of  maintenance  they 
can  be  of  the  utmost  benefit  to  the  street-railway 
interests.  In  the  matter  of  clean  and  wholesome 
quarters  in  the  shop  he  thought  too  much  stress  could 
not  be  laid  upon  this,  as  it  means  a  better  class  of 
workmen  and  better  work.  The  same  is  true  of  pro- 
viding reading  rooms  and  supplying  the  men  with  the 
current  literature  pertaining  to  their  work. 

Mr.  Pestell  also  took  up  the  matter  of  controller 
troubles,  and  believed  that  now  that  the  day  of  heavy 
double-truck  cars  with  four  motors  is  here,  the  con- 
troller is  too  heavy  and  cumbersome  to  have  on  the 
front  platform  and  advocated  the  use  of  some  s^'stem 
of  multiple-unit  control  in  which  the  wiring  is  under- 
neath the  car  body.  Especially  is  this  true  with  open 
cars.  The  method  of  the  Boston  Elevated  railway 
of  renewing  the  contact  tips  of  controllers  he  thought 
a  good  one  to  follow,  as  controllers  are^a  large  item 
of  expense.  Flashing  over  of  motors  is  lessened  by 
putting  several  small  motors  on  a  car,  rather  than 
having  two  large  ones. 

W.  D.  Wright  thought  it  to  be  advisable  for  a  mo- 
torman to  either  "0.  K."  his  car  upon  bringing  it  in 
or  out  as  the  case  may  be  and  require  him  to  stand 
back  of  his  decision. 

H.  A.  Johnson  asked  the  question  if  anyone  knew 
of  a  new  motor  flashing  over.  In  his  experience  he 
never  knew  of  this,  the  flashing  always  occurring  in 
old  motors  where  the  insulation  was  defective. 

Alfred  Green  wanted  to  know  how  far  the  motor- 
man  should  be  instructed  as  to  the  principles  of  his 
apparatus,  and  asked  D.  F.  Carver  to  answer  the 
question.  Mr.  Carver  said  that,  theoretically,  as  much 
as  possible.  In  his  experience,  however,  the  lack  of 
new  men  made  it  impossible  to  carry  this  to  as  great 
an  extent  as  was  desired  on  his  road,  that  of  the 
Public  Service  Corporation  in  Jersey  City.  They 
are  very  much  pleased,  however,  with  the  way  the 
men  have  taken  hold  and  they  appear  very  desirous 
of  learning.  They  have  the  motorman  punch  on  a 
ticket  the  trouble  that  he  thinks  there  is  in  his  car, 
and  although  he  may  not  always  get  it  right,  a  sur- 
prising amount  of  trouble  is  run  down  in  this  way. 
J.  S.  Doyle  of  the  Interborough  Rapid  Transit 
Company  briefly  described  the  "school"  cars  which 
his  company  has  instituted.  The  controller  and  air- 
brake mechanism  is  shown  in  section,  so  that  the 
men  may  study  it,  and  a  system  of  questions  and 
answers  has  also  been  prepared.  It  is  their  intention 
to  give  yearly  examinations  to  the  mctormen. 

W.  H.  Adams  of  Minneapolis  said  that  their  great- 
est trouble  had  been  in  getting  trained  and  educated 
motormen  fast  enough.  About  the  time  they  got 
them  well  trained  and  thoroughly  familiar  with  the 
apparatus  they  were  gone.  Time  is  the  essential  fea- 
ture when  a  car  is  out  on  the  line,  and  it  may  not 
always  be  the  best  plan  to  require  the  motorman  to 
be  able  to  repair  his  own  car,  as  the  line  may  be- 
come blocked.  As  to  tabulating  results,  he  thought 
that  a  car  should  be  able  to  run  a  certain  number 
of  miles  on  the  average  without  a  "pull  in"  for  re- 
pairs. By  having  a  record  of  motormen  who  have 
to  "pull  in"  it  is  possible  to  locate  the  peculiarities 
of  certain  ones  in  this  direction,  and  so  remedy  the 
fault, 

D.  F.  Carver  of  Jersey  Xity,  N.  J.,  said  that  put- 
ting an  ammeter  before  the  motorman  to  teach  him 
to  save  current  was  beneficial.  They  had  tried  that 
on  his  system  (Public  Service  Corporation).  They 
first  had  the  man  take  the  car  out  in  the  usual  man- 
ner; then  the}'  put  on  an  ammeter  and  had  him  run 
it  as  near  the  same  way  as  possible.  The  story  of 
the  ammeter  was  usually  sufficient. 

President  E.  W.  Olds,  Milwaukee:  Higher  speed 
requires  better  equipment  and  higher  voltage.  Equip- 
ment good  for  500  volts  is  not  trustworthy  at  600 
volts,  which  is  fast  becoming  common  practice.  Not 
onh'  motormen.  but  repair  men  as  well  must  be  more 
efficient.  The  former  should  be  able  to  locate  trouble 
at  once,  and  if  out  on  a  long  interurban  line  not 
wait  to  be  pushed  in. 

Nominating  Committee. 

After  the  discussion  of  this  paper  the  president  ap- 
pointed a  nominating  committee,  consisting  of  W. 
O.  Mundy  of  St.  Louis.  Alfred  Green  of  Rochester, 
J.  Millar  of  Buffalo,  W.  D.  Wright  of  Providence, 
R.  I.,  and  W.  K.  Evans  of  Minneapolis. 

Afternoon  Session. 

The  question  box  was  the  first  subject  under  dis- 
cussion Tuesday  afternoon.     It  was  thought  advisable 


to  read  each  question  and  the  printed  answers  and 
then  allow  the  members  to  express  their  opinions. 
This  plan  was  carried  out,  and  those  who  took  a 
prominent  part  in  answering  were  A.  B.  Metcalfe, 
W.  D.  Wright,  Alfred  Green,  President  Olds,  J.  S. 
Doyle  and  M.  O'Brien.  There  were  23  printed 
questions,  and  answers  had  been  received  to  nearly 
all. 

A  committee  of  the  American  Street  Railway  As- 
sociation, at  a  session  on  the  previous  day,  in  con- 
nection with  a  committee  from  the  Accountants'  as- 
sociation and  one  appointed  by  President  Olds,  had 
formulated  resolutions  relating  to  the  reorganization 
of  the  executive  committee  of  the  first-named  organ- 
ization so  as  to  include  the  presidents  of  the  affiliated 
societies  in  the  committee.  This  resolution  was 
brought  up  before  the  convention  at  this  time  to  be 
voted  upon,  so  that  all  might  be  in  accord  in  the 
matter.  The  resolution  was  accepted  by  the  associa- 
tion as  read. 

Election  of  Officers. 

The  report  of  the  nominating  committee  was  heard 
and  the  following-named  gentlemen  were  nominated, 
and  elected,  for  the  various  offices. 

President — C.  F.  Baker,   Boston. 

First  vice-president — H.  H.  Adams,  Baltimore. 

Second  vice-president — John  Millar,  Buffalo. 

Third  vice-president — F.  G.  Simmons,  Milwaukee. 

Secretary  and   treasurer — Walter   Mower,   Detroit. 

Executive  committee — D.  F.  Carver,  Jersey  City, 
N.  J.;  J.  S.  Doyle,  New  York  city;  C  C.  Lewis, 
Schenectady,  N.  Y. ;  W.  H.  McAloney,  Denver,  Colo. 

A  vote  of  thanks  was  then  extended  to  President 
Olds,  who  responded  feelingly,  saying  among  other 
things  that  he  considered  it  one  of  the  brightest  spots 
_  in  his  career  to  be  able  to  preside  over  four  meetings 
held  on  the  Fair  grounds,  with  its  many  attractions 
and  have  at  the  same  time  an  average  attendance  of 
90  members. 

The  new  president  then  took  the  chair  and  after 
a  few  remarks  by  the  newdy  elected  officers  the  meet- 
ing was  adjourned. 


Street-railway  Tests  at  the  World's  Fair. 

In  a  conspicuous  corner  of  the  convention  hall 
in  the  Transportation  Building,  St.  Louis  Exposi- 
tion, during  the  street-railway  conventions  of  this 
week  was  to  be  seen  some  of  the  work  of  the  Street- 
railway  Test  Commission,  which  has  been  busily 
engaged  throughout  the  summer  taking  and  work- 
ing up  data  upon  street-railway  operation,  which, 
when  ready  for  the  public,  should  prove  valuable. 
Prof.  B.  V.  Swenson  of  the  University  of  Wiscon- 
sin, who  is  associated  with  Prof.  H.  H.  Norris  of 
Cornell  University  and  Prof.  H.  T.  Plumb  of  Pur- 
due Universit3^  was  on  hand  during  the  convention 
to  greet  his  friends.  Others  who  worked  on  the 
tests  and  who  were  present  during  the  week  were 
C.  E.  Carter,  W.  J.  Crumpton  and  W.  Spaulding. 

On  of  the  most  important  tests  which  the  com- 
mission will  undertake  will  be  that  upon  wind  re- 
sistance. This  work  has  not  been  done,  but  will  be 
undertaken  soon  on  the  lines  of  the  Indiana  Union 
Traction  Company,  where  a  speed  of  50  or  60  miles 
an  hour  can  easily  be  obtained.  Plans  have  been 
prepared  for  the  test  car,  wdiich  are  of  much  interest. 
The  car  will  consist  of  a  truck  and  platform,  and 
on  this  platform,  which  has  a  rail  truck,  the  body 
of  the  car  will  be  placed,  on  wheels.  The  front  end 
of  the  car  body  is  made,  not  as  a  part  of  the  body 
but  ^.s  a  freely  swinging  section,  which  will  act 
against  a  dynamometer  as  the  resistance  of  the  air 
on  the  front  pushes  it  back.  This  front  will  be 
made  in  various  shapes  for  the  purpose  of  experi- 
ment. Such  forms  as  a  parabola,  V-shape  and 
round  and  flat  surfaces  will  be  used.  It  is  hoped 
by  this  means  to  obtain  data  of  real  value  upon  the 
resistance  of  the  air  at  high  speeds.  The  car  will 
be  rolled  off  the  truck  and  the  truck  run  with  and 
without  a  wind-shield  to  ascertain  the  wind  resist- 
ance on  the  truck  alone  under  varying  conditions. 

The  commission  has  for  several  weeks  past  been 
engaged  in  the  tests  of  various  types  of  electric- 
railway  apparatus  submitted  for  investigation.  For 
the  shorter  tests,  requiring  no  extended  runs,  a  sec- 
tion of  test  track  has  been  erected  alongside  the 
Transportation  Building,  representing  the  highest 
type  of  track  and  overhead  construction.  Here  tests 
of  motor-tractive  efforts,  controlling  systems,  etc., 
are  conducted.  Among  the  first  tests  carried  out 
were  investigations  of  the  action  of  alternating  cur- 
rent in  rails  of  standard  section.  Another  interest- 
in.g  test  is  that  of  the  air-brake  system  used  by  the 
St.  Louis  Transit  Company,  which  i:ses  the  storage 
air-brake  system.  The  tests  now  under  way  and  in 
contemplation  include  investigations  of  various  types 
of  motor,  various  systems  of  control  and  various 
designs  of  truck  and  equipment. 


In  a  destructive  fire  in  the  business  portion  of 
Winnipeg,  Can.,  a  few  days  ago  the  main  telegraph 
office  was   destroyed. 
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The  History  and   Development  of  Elec- 
tric Railways. 
Bv  Fr:\nk  J.  Spr^vcue. 
Part  II. 
Reverting  to  work  in  the  United  States,  Spraguc 
again   took  v.p   the  electric-railway  prohleni,   and   in 
1885,  before  the  Society  of  Arts,  Boston,  advocated 
the  equipment    of    the   New   York  elevated   railway 
with   motors   carried  on   the  trucks   of  the   regular 
cars,  and  work  was  actually  begun  on  the  construc- 
tion   of  experimental    motors.     Shortly   afterward    a 
regular   truck   was   equipped,   and   a   long  series   of 
tests  made  on  a  private  track  in  New  York  city.     In 
May,  1SS6,  an  elevated  car  was  equipped  with  these 
motors,  and  a  series  of  tests  begun  on  the  Thirty- 
fourth  Street  branch  of  the  road. 

These  motors  may  be  considered  the  parent  models 
of  the  modern  railway  motors.  They  were  centered 
through  the  brackets  on  the  driving  axles,  connected 
to  them  by  single-reduction  gears,  and  the  free  end 
of  the  motor  was  carried  by  springs  from  the  tran- 
som, the  truck  elliplics  being  interposed  between  this 
support  and  the  car  body.  The  truck  had  two  mo- 
tors :  they  v.ere  run  open,  had  one  set  of  brushes,  and 
were  used  not  only  for  propelling  the  car  but  for 
braking  it.  The  motors  were  at  first  shunt-wound, 
but  later  had  a  correcting  coil  in  series  with  the 
armature  at  right  angles  to  the  normal  field,  to  pre- 
vent shifting  of  the  neutral  point.  The  car  was 
operated  from  each  end  by  similar  switches,  current 
at  600  volts  was  used,  and  increase  of  speed  was 
effected  by  cutting  out  resistance  in  the  armature 
circuit  and  then  by  reducing  the  field  strength.  This 
enabled  energy  to  be  returned  to  the  line  when  de- 
creasing from  high  speed.  It  being  impossible  to  in- 
terest the  railway  management,  tb.e  experiments  were 
finally  suspended.  Soon  afterward  a  locomotive  de- 
signed by  Field  had  a  short  trial  on  the  same  section 
of  the  elevated. 

Sprague  then  turned  his  attention  to  building  a 
locomotive  car  of  .300-horsepower  capacity,  each  truck 
to  be  equipped  with  two  motors,  each  having  a  pair 
of  armatures  geared  to  the  axle,  but  tliis  evidently 
being  ahead  of  the  times,  and  the  possibilities  of 
street-tramway  traction  becoming  evident,  these  equ'p- 
ments  were  abandoned,  and  he  began  tlie  develop- 
ment of  the  type  of  motor  finally  used  in  Richmond, 
one  crude  form  of  which  was  first  used  in  storage- 
battery  experiments  in  Philadelphia,  and  others  in 
New  York  and  Boston,  in  1886.  One  of  the  elevated 
motors  was  put  into  service  at  the  East  Boston  Sugar 
Refinery,  and  continued  so  for  some  time. 

Reviewing  the  conditions  at  the  beginning  of  18S7, 
statistics  compiled  by  Mr.  T.  Commerford  Martin 
show^  that,  including  every  kind  of  equipment,  even 
those  a  fraction  of  a  mile  long  and  operated  in  mines, 
there  were  but  nine  installations  in  Europe,  aggregat- 
ing about  20  miles  of  track,  with  a  total  equipment  of 
52  motors  and  motor  cars,  none  operated  with  the 
present  overhead  line  or  conduit,  and  seven  cars 
operated  by  storage  batteries,  while  in  the  United 
States  there  were  only  10  installations,  with  an  ag- 
gregate of  less  than  40  miles  of  track,  and  50  mo- 
tors and  motor  cars,  operated  mostly  from  overhead 
lines  with  traveling  trolleys  flexibly  connected  to  the 
cars.  These  were  part  Daft,  but  principally  Van 
Depoele  roads.  Almost  '  every  inventor  who  had 
taken  part  in  active  work  was  still  alive.  The  roads, 
however,  were  limited  in  character,  varied  in  equip- 
ment, and  presented  nothing  sufficient  to  overcome 
the  prejudices  of  those  interested  in  transportation  and 
command  the  confidence  of  capital.  The  whole  elec- 
tric-raihvay  art  may  be  termed,  and  was,  in  fact,  for 
some  time  afterward,  in  an  experimental  condition, 
and  some  radical  step  was  necessary  to  overcome  the 
inertia  which  existed,  and  inaugurate  that  develop- 
ment which  has  been  so  remarkable. 

This  came  in  the  spring  of  1887,  when  the  Sprague 
Electric  Railway  and  Motor  Company  took  contracts 
for  roads  at  St.  Joseph,  Mo.,  and  Richmond,  Va.,  the 
latter  covering  a  road  not  then  built,  and  including 
a  complete  generating  station,  erection  of  overhead 
lines  and  the  equipment  of  40  cars  each  with  two 
7^-liorsepower  motors,  on  plans  largely  new  and 
untried.  The  price,  terms  and  guarantees  were  such 
as  to  impose  upon  the  company  extreme  hazards, 
both  electrical  and  financial.  The  history  of  the  Rich- 
mond road  has  been  too  often  written  to  dwell  upon 
it  at  any  length  here.  Suffice  it  to  say  that,  after 
experimental  runs  in  the  latter  part  of  1887,  it  was 
put  into  commercial  operation  in  the  beginnin;*  of 
February,  1888,  and  for  a  year  there  followed  an 
experimental  period  of  development  which  ta.xed  the 
technical  and  financial  resources  of  the  company  to 
the  limit.  But  it  won  out,  and  Richmond,  by  com- 
mon consent  of  history,  now  stands  as  that  pioneer 
road  which,  more  than  any  other,  was  efl^ective  in 
the  creation  of  the  electric  railway  as  it  stands  today. 
The  general  features  characterizing  it  may  be 
briefly  summarized  as  follows;  A  system  of  distri- 
bution by  an  overhead  line  carried  over  the  center 
of  the  track,  reinforced  by  a  continuous  main  con- 
ductor, in  turn  supplied  at  central  distributing  points 
by  feeders  from  a  constant-potential  plant  operated 
at  about  450  volts,  with  reinforced  track  return. 
The  current  was  taken  from  the  overhead  line  at 
first  by  fixed  upper-pressure  contacts,  and  subse- 
quently by  a  wheel  carried  on  a  pole  supported  over 
the  ceitter  of  the  car  and  having  free  up-and-down 
reversible  movement.  Motors,  one  to  each,  were  cen- 
tered on  the  axles,  and  geared  to  them  at  first  by 
single,  and  then  by  double,  reduction  gears,  the  outer 
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ends  being  spring-supported  from  the  car  body,  so 
that  the  motors  were  individually  free  to  follow  every 
variation  of  axle  movement,  and  yet  maintain  at 
all  times  a  yielding  touch  upon  the  gears  and  abso- 
lute parallelism.  All  the  weight  of  the  car  was  avail- 
able for  traction,  and  the  cars  could  be  operated  in 
either  direction  from  either  end  of  the  platform. 
The  controlling  system  was  at  first  by  graded  re- 
sistances affected  by  variation  of  the  field  coils  from 
series  to  multiple  relations,  and  series-parallel  con- 
trol of  armatures  by  a  separate  switch.  Motors  were 
run  in  both  directions  with  fixed  brushes,  at  first 
laminated  ones  placed  at  an  angle,  and  later  solid 
metallic  ones  with  radial  bearing. 

The  well-nigh  heart-breaking  experiences  and  the 
alternation  of  good  and  bad  performances  are  largely 
matters  of  personal  history,  but  the  results  accom- 
plished soon  commanded  the  attention  of  those  in- 
terested in  the  street  transportation,  most  prominent 
among  whom  at  that  time  was  Henry  M.  Whitney, 
president  of  the  West  End  Railway  of  Boston,  who 
was  considering  the  adoption  of  the  cable.  He  con- 
sented to  come  to  Richmond,  and,  accompanied  by 
his  associates,  stopped  also  at  Allegheny  City  to 
see  the  underground  conduit  of  the  Bentley-Kniglit 
company.  The  demonstrations  made  for  his  benefit 
were  conclusive,  the  cable  was  abandoned,  and  orders 
given  for  trial  installations  oil  both  the  overhead 
and  underground  systems  to  run  from  the  Providence 
depot  in  Boston  to  the  suburb  of  Allston.  A  winter's 
run  resulted  in  the  abandonment  of  the  conduit  and 
the  adoption  of  the  overhead-trolley  system,  the 
principal  orders  for  equipment  going  to  the  Thomson- 
Houston  Company,  which,  having  absorbed  the  Van 
Depoele  company,  was  now  pushing  work  energetic- 
ally. Mr.  Whitney's  decision  had  a  vital  bearing 
upon  the  commercial  development  of  electric  railways, 
and  from  that  time  there  followed  a  period  of  ex- 
traordinary activity,  in  which  for  a  time  two  com- 
panies, the  Sprague  Electric  Railway  and  Motor 
Company  and  the  Thomson-Houston  Electric  Com- 
pany, were  the  principal  competitors.  There  was  a 
continuous  improvement  and  increase  in  the  size  of 
apparatus.  Form-wound  armatures,  proposed  by 
Eickemever,  replaced  irregular  windings,  and  metallic 
brushes  gave  way  to  carbon,  this  single  change, 
initiated  by  Van  Depoele  in  iSgi,  going  a  long  way 
toward  making  the  art  a  success.  Cast  and  wrought 
iron  yielded  to  steel,  two-pole  motors  to  four-pole, 
double-reduction  gears  to  single,  and  open  motors  to 
closed,  protected  only  by  their  own  casings.  In  1892 
combined  series-parallel  and  resistance  control  was 
adopted,  when  the  Thomson  magnet  blow-out  was 
successfully  applied  to  controllers  by  Mr.  Potter,  and 
this  was  a  most  effective  agent  in  reducing  the 
troubles  of  operation. 

The  progress  of  the  electric  railway,  however,  was 
not  unimpeded,  for  no  sooner  had  the  Richmond 
road  started  than  there  was  emphasized  a  series  of 
disturbances  on  the  telephone  lines,  which  threatened 
the  use  of  the  rails  for  return,  and  brought  on  a 
conflict  with  the  Bell  Telephone  Company,  far-reach- 
ing in  its  character  and  involving  new  legal  questions. 
At  that  time  it  was  almost  universal  practice  for 
the  telephone  to  be  installed  with  single  circuits  and 
earth  return.  Already  the  service  had  become  most 
unsatisfactory,  because  of  the  multiplicity  of  electric 
installations  of  various  kinds,  with  consequent  leak- 
ages, trouble  from  induction  and  ^^^riations  in  earth 
potential.  To  the  hissing  and  frying  incident  to  the 
system  as  installed  was  now  added  the  hum  of  the 
motor,  and  exaggerated  differences  of  potential  at  the 
ground    connections. 

The  first  attempt  to  meet  this  was  made  in  Rich- 
mond by  the  superintendent  of  'the  exchange,  who 
disconnected  from  the  ground  and  joined  all  return 
wires  to  a  common  circuit.  This  obviated  most  leak- 
age troubles,  but  did  not  get  rid  of  the  troubles  of  in- 
duction. Numerous  lawsuits  followed  in  nearly  half 
the  states  of  the  Union,  the  telephone  companies 
attempting  to  force  the  railways  to  use  double  over- 
head circuits,  and  the  railway  companies  demanding 
their  share  of  the  heritage  of  the  earth.  The  trolley 
contentions  were  in  the  main  successful,  and  indi- 
vidual metallic  circuits,  vital  to  successful  operation, 
and  without  which  the  long-distance  telephone  is 
impracticable,  were  adopted,  for  which  condition  of 
affairs  the  electric  railway  may  be  thanked. 

The  work  accomplished  at  Richmond,  the  wide- 
spread advertising  of  the  equipment  and  the  rapid 
spread  of  electric  railways  in  the  United  States  com- 
manded the  attention  of  the  Old  World,  and  work 
was  begun  in  Italy,  Germany  and  elsewhere  along 
the  same  lines,  but  it  was  not  until  a  numljer  of 
years  later  that  there  was  any  general  adoption  of 
the  electric  railway  in  the  more  conservative  coun- 
tries. 

Meanwhile,  the  Sprague  Electric  Railway  and  Mo- 
tor Company  was  absorbed  in  1890  by  the  Edison 
General  Electric,  which  later  combined  with  the 
Thomson-Houston  company  and  others  in  the  Gen- 
eral Electric. 

For  the  ne.\t  six  years  the  record  of  the  electric 
railway  is  that  of  industrial  development,  practically 
as  indicated  in  the  improvement  of  apparatus,  and 
the  replacement  of  horse  and  cable  power  on  existing 
lines  and  the  creation  of  new  ones.  Electric  opera- 
tion on  tramways  having  become  established,  there 
naturally  followed  more  ambitious  attempts  in  limited 
applications   of   electricity   to   heavier   work. 

In  November,  1890.  a  line  on  the  South  London 
road,  which  was  originally  designed  for  cable,  was 
opened,   the  trains  being  pulled  by  electric  locomo- 
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tives  equipped  with  a  pair  of  gearless  motors  having 
armatures  mounted  on  the  axles  of  the  drivers. 

In  February,  1892,  Sprague  offered  to  install  on 
the  New  York  elevated  road  a  train  to  be  operated  by 
a  locomotive  car,  and  also  one  with  motors  distributed 
under  the  cars,  and  to  make  an  express  speed  of 
40  miles  an  hour.  A  year  later  the  Liverpool  over- 
head railway  was  put  in  operation.  »  Hcre-the  trains 
•.verc  composed  of  two-car  units,  esch  car  having  one 
motor,  the  two  being  operated  by  hand  control. 

In  the  spring  of  the  same  year,  1S93,  the  Intramural 
Railway  was  constructed  at  the  World's  Fair,  the 
equipment  being  supplied  by  the  General  Electric 
Company.  Four  motor  cars  with  hand  control  were 
used  to  pull  three  trail  cars,  and  a  third-rail  supply 
with  running-rail  return  was  adopted.  Two  years 
later  the  Metropolitan  West  Side  elevated  road  in 
the  same  city  was  equipped  on  the  same  general 
plan,  except  using  two  motors  instead  of  four.  In 
May,  1896,  the  Nantasket  Beach  road,  a  branch  of  the 
New  York  and  New  Haven  railway,  was  put  in 
operation,  and  in  September  .the  Lake  Street  ele- 
vated of  Chicago  began  electrical  operations.  In 
November  of  the  same  year,  electric  service  was 
instituted  on  the  Brooklyn  Bridge,  the  motor  cars 
being  used  to  handle  the  trains  at  first  at  the  ter- 
minals, but  later  across  the  bridge. 

There  were  few  attempts,  however,  to  replace 
steam  on  regular  roads,  and  only  occasionally  were 
electric  locomotives  used  for  special  reasons.  Among 
the  earlier  ones  built  were  one  of  1,000  horsepower, 
about  1892-94,  designed  by  Sprague,  Duncan  and 
Hutchinson  for  Mr.  Henry  Villard  for  experimental 
operation  on  lines  out  of  Chicago,  which  was  never 
undertaken,  and  the  still  larger  locomotives  built 
by  the  General  Electric  Company,  which  began  opera- 
tion of  the  trains  in  the  Baltimore  and  Ohio  tunnel 
in  1895. 

For  a  long  time  the  conduit  system,  after  its  aban- 
donment at  Allegheny  and  Boston,  reinained  quies- 
cent, and  all  work  was  practically  with  the  overhead 
tiolley.  In  1893  a  short  line  was  tried  in  Washington 
on  the  Love  system,  but  it  was  not  until  the  follow- 
ing year  that  work  was  begun  in  New  York  on  the 
Lenox  Avenue  line,  and  carried  to  that  successful 
conclusion  which  warranted  its  widespread  adoption 
in  that  city,  under  the  auspices  of  William  Whitney 
and  Henry  Vreeland,  and  soon  after  in  Washington 
under  Connett,  although  a  line  had  been  in  opera- 
tion at  Budapest  for  some  time.  All  this, -of  course, 
was  largely  because  of  the  necessary  cost  of  the 
heavy  construction,  and  because  street-railway  man- 
agers would  not  and  could  not  undertake  any  such 
investment  except  under  most  favorable  traffic  con- 
ditions, and  then  with  the  additional  restriction  of 
a  prohibition  of  the  use  of  overhead  wires. 

It  was  about  this  period  that  there  began  that 
rapid  introduction  of  interurban  railways,  which  was 
soon  aided  by  applying  the  developments  which  had 
been  made  in  polyphase  transmission  by  Ferraris  and 
Tesla,  and  in  rotarj'  transformers  by  Bradley  and 
others,  and  which  has  had  such  an  influence  upon 
steam-railway  operation,  and  been  so  instrumental 
inknitting  together  urban  and  rural  communities. 

The  first  practical  proposal,  using  high-tension 
transmission,  seems  to  have  been  made  in  1896  by 
Bion  J.  Arnold,  in  plans  for  a  road  to  run  from 
Chicago  to  the  Wisconsin  lake  region,  and  although 
this  road  was  never  built,  the  general  plans  were 
utilized  for  a  line  actually  put  into  operation  about 
two  years  later,  which  was  the  forerunner  of  the 
standard  practice  of  today  by  means  of  which  the 
limitations  of  distance  have  been  so  effectively  re- 
duced. 

In  1896  Sprague  again  sought  the  opportunity  to 
make  a  demonstration  on  the  elevated  railway  in 
the  form  of  a  proposition  to  the  management  to 
equip  a  section  of  the  line,  and  operate  a  train  of 
cars  on  a  new  principle,  the  "Multiple-unit."  Al- 
though the  advantages  of  the  system,  such  as  higher 
schedules,  reduced  weights,  variable  train  lengths, 
more  frequent  trains,  distributive  motive  equipment 
and  increased  economy  were  presented,  and  supple- 
mented by  an  offer  to  equip  the  wdiole  system,  no 
response  whatever  was  made.  A  similar  proposal 
repeated  seven  months  later  met  with  like  fate,  but 
in  the  spring  of  1897  he  made  a  contract  with  the 
South  Side  elevated  railroad,  in  Chicago,  to  equip 
the  line  on  this  plan  in  lieu  of  the  locomotive-car 
plan,  then   under  consideration. 

This  system  has  now  become  so  widely  known 
that  any  detailed  description  of  it  is  unnecessary. 
Generally  speaking,  however,  it  is  essentially  the  con- 
trol of  controllers,  by  means  of  which  cars  equipped 
with  motors  and  controllers  for  them  are  operated 
from  master  switches  through  a  secondary  line,  with 
provision  for  so  coupling  up  cars  that  from  any 
master  switch  all  cars  can  be  operated,  irrespective 
of  number,  order  or  end  relation,  or  whether  all  or 
only  part  of  the  cars  are  equipped  with  motors. 

The  first  equipment  was  for  120  cars,  and  the  first 
public  demonstration  was  made  in  July,  1897,  at 
Schenectady,  on  a  full  train  of  cars  which  had  been 
sent  from  Chicago  for  that  purpose.  A  regular  train 
was  put  into  operation  before  the  close  of  the  year, 
and  within  a  few  months  steam  operation  was  en- 
tirely replaced. 

As  originally  equipped,  the  main  controller  con- 
sisted of  a  magnet-operated  reverser  and  pilot-mo- 
tor-driven cylinder,  operated  seiyi-automatically  and 
with  throttle  restraint  through  a  secondary  line  and 
relays  from  master  switches  on  the  platforms.  A 
number  of  variations  have  since  been  developed,  such 
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as  operating  the  revcrser  and  cylinder  by  air  pistons 
electrically  controlled,  or  breaking  the  main  con- 
troller up  into  several  magnetically  operated  parts, 
and  all  forms  of  equipment  are  now  in  operation. 
The  essential  principle  of  the  system,  however,  has 
not  been  changed,  and  it  has  become  standard  where- 
ever  required  to  operate  electric  trains  at  high  sched- 
ules. Equipments  have  grown  from  100  horsepower 
per  car  to  2,200  horsepower  per  locomotive,  for  in 
the  largest  work  under  way,  that  of  the  New  York 
Central,  the  locomotives  are  to  be  controlled  on  this 
plan. 

The  necessities  of  tunnel  traffic  on  the  one  hand 
and  a  grave  accident  on  the  other  have,  curiously 
enough,  centered  in  New  York  the  largest  two  elec- 
tric transportation  problems,  namely,  that  of  the  op- 
eration of  the  Pennsylvania  tunnel  and  terminals, 
and.  more  extensive  still,  that  of  the  New  York 
and  Hudson  River  railroad  for  35  miles  out  from 
its  terminals.  The  general  requirements  are  so  ex- 
acting and  the  installation  of  the  latter  under  such 
difficult  continuous  working  conditions  that  they  will 
prove  of  historic  interest,  and  be  influential  in  de- 
termining the  disposition  of  many  terminal  problems. 
Up  to  comparatively  recent  times  most  of  the  elec- 
tric railways,  including  those  just  mentioned,  have 
been  planned  for  operation  with  continuous-current 
motors  at  moderate  potentials,  but  this  has  often 
required  the  conversion  of  alternating  current  trans- 
mitted at  high  potential  into  continuous  current  at 
low  potential  through  the  medium  of  transformers 
and  rotarj-  converters.  While  this  bids  fair  to  be 
the  practice  for  some  time,  there  are.  of  course, 
certain  objections  which  are  apparent,  and  the  best 
energies  of  many  of  the  ablest  electrical  engineers 
have  for  some  time  been  bent  upon  solving  the  prob- 
lem of  operating  directly  with  alternating  currents. 
Among  the  most  active  and  successful  of  these  have 
been  the  Ganz  Company,  whose  ValtelHna  line, 
equipped  on  the  polyphase  plan  for  the  Italian  gov- 
ernment, is  of  special  interest.  Among  other  note- 
worthy installations  are  those  under  the  auspices  of 
the  German  government  on  the  Zossen  military  line, 
where  the  highest  record  for  speed  of  a  car  carrying 
passengers,  about  126  miles  per  hour,  has  been  made 
during  the  last  j-ear,  the  current  being  collected  from 
the  three  overhead  wires  by  sliding  contacts. 

The  multiplicity  of  conductors,  however,  distinctly 
militates  against  this,  as  any  general  solution  of  the 
larger  railwa}'  problems,  quite  independently  of  other 
limitations  affecting  trunk-line  transportation,  and 
hence  single-phase  operation,  using  one  overhead 
conductor  with  track  return,  is  being  energetically 
prosecuted.  Among  the  workers  who  have  sought 
solution  and  been  active  in  invention  along  this  line, 
as  well  as  one  of  the  earliest  and  most  persistent 
advocates  of  single-phase  railway  operation,  is  M'r. 
Arnold,  who  has  developed  an  electropneumatic  plan 
in  which  is  combined  on  a  locomotive  a  constant- 
speed  single-phase  alternating-current  motor  with  re- 
versible air  pumps  and  a  storage  tank,  by  which 
starting  and  running  can  be  controlled  bj-  compressed 
air,  with  a  more  even  demand  upon  the  capacity  of 
the  line.  Arnold's  experiments,  a  long  time  delayed 
from  various  causes,  arc  now  being  subjected  to  the 
actual  tests  w^hich  will  demonstrate  the  practicability 
of  this  scheme,  ^Meanwhile,  becoming  alive  to  the 
limitations  of  past  practices  and  the  increasing  de- 
mands of  the  art,  the  engineers  of  the  various  manu- 
facturing companies  in  the  United  States  and  Eu- 
rope, among  whom  must  be  especially  mentioned 
Finzi,  Lamme,  Eichberg  and  Steinmetz,  are  develop- 
ing the  single-phase,  alternating-current  motor  along 
two  general  lines.  One  is  by  using  a  series  motor 
of  special  construction,  current  being  supplied  from 
the  secondary  of  a  transformer  carried  on  the  car 
and  operated  at  moderate  frequency.  Another  form 
is  that  originally  proposed  by  Thomson,  and  known 
a=:  the  "repulsion"  type,  in  which  the  field  is  supplied 
directly  at  high  potential,  and  the  armature  is  short- 
circuited  upon  itself  and  operates  at  low  potential. 
An  alternative  of  this  form  Is  that  developed  by 
European  engineers,  in  which  a  variable  potential 
is  delivered  to  the  armature  from  a  transformer,  the 
field  being  supplied  direct  from  the  line.  One  de- 
sideratum is,  of  course,  to  be  able  to  operate,  both 
from  high-potential  alternating  and  low-potential  con- 
tinuous currents,  and  this  may  now  be  considered  as 
accomplished. 

It  is  unnecessary  to  go  into  the  many  variations 
or  details  of  these  various  schemes.  Suffice  It  to 
say  that  all  are  being  submitted  to  the  crucial  test 
of  commercial  operation,  and  the  overcoming  of  diffi- 
culties of  the  early  days  of  electric  railroading  war- 
rant expectation  that  a  great  measure  of  success  will 
likewise  be  attained  on  these  new  lines,  and  that 
another  bar  to  the  wider  spread  of  electric-railway 
operation  may  be  speedily  removed. 

This  paper  will  not  be  burdened  with  detail  sta- 
tistics, but  to  illustrate  in  a  general  way  the  growth 
of  the  electric  railway  it  should  be  noted  that  three 
years  after  the  inauguration  of  the  Richmond  road 
there  were  In  operation  or  under  contract  in  the 
United  States,  England,  Germany,  Italy  and  Japan, 
not  less  than  325  roads,  representing  an  equipment 
of  about  4,000  cars  and  7,000  motors,  with  2,600  miles 
of  tracks,  on  which  there  was  made  a  daily  mileage 
of  not  less  than  400,000  miles,  and  three-quarters  of 
a  billion  of  passengers  were  carried  annually. 

By  the  end  of  1903,  in  the  United  States  alone, 
there  was  a  total  of  over  29,000  miles  equipped,  60,- 
000  motors  and  12,000  trail  and  service  cars  in  serv- 
ice and  the  passengers  carried  ran  into  billions. 


What  the  electric  railway  has  done  may  only 
briefly  be  referred  to  here,  but  the  writer  may  be  per- 
mitted to  repeat  the  substance  of  remarks  written 
some  nine  years  ago,  for  it  has  become  a  most  potent 
factor  in  our  modern  life,  and  left  its  imprint  in  the 
indelible  stamp  of  commercial  supremacy.  It  has 
given  us  better  paved  streets,  greater  cleanliness,  m.orc 
perfect  tracks,  and  luxurious,  well-lighted  and  well- 
ventilated  cars :  and  with  the  higher  speeds  it  has 
made  possible  the  extension  of  the  taxable  and  hab- 
itable areas  of  towns  and  cities  in  a  much  greater 
ratio  than  Is  represented  by  the  increase  of  speed. 

It  has  released  from  drudgery  tens  of  thousands 
of  animals,  and  increased  the  morale  of  transporta- 
tion employes.  It  has  given  employment  to  an  army 
of  men,  and  hundreds  of  millions  of  capital.  It  has 
improved  and  extended  the  telephone  service  by  forc- 
ing the  abandonment  of  ground  circuits.  It  has 
built  up  communities,  shortened  the  time  between 
home  and  business,  made  neighbors  of  rural  com- 
munities, and  welded  together  cities  and  their  sub- 
urbs. 

Will   it   replace  the  steam  locomotive? 

Perhaps  the  best  answer  is  that  "its  future  is  not 
in  the  wholesale  destruction  of  existing  great  sys- 
tems. It  is  in  the  development  of  a  field  of  its  own, 
with  recognized  limitations,  but  of  vast  possibilities. 
It  will  fill  that  field  to  the  practical  exclusion  of  all 
other  methods  of  transmitting  energy;  it  will  operate 
all  street-railway  systems,  and  elevated  and  under- 
ground roads ;  It  will  prove  a  valuable  auxiliary  to 
trunk  systems;  but  it  has  not  j'et  sounded  the  dealh- 
knell  of  the  locomotive  any  more  than  the  dynamo 
has  that  of  the  stationary  steam  engine.  Each  has 
its  own  legitimate  field,  which  will  play  its  proper 
part  in  the  needs  of  all  civilization." 
[The   end.] 


among  them  being  the  entertainment  furnished  by  the 
Engineers'  Club  of  St.  Louis  and  the  reception  given 
the  members  of  the  Congress  by  Col.  C.  M.  Watson 
at  the  British  Pavilion. 


International  Engineering  Congress. 

The  International  Congress  of  Engineers,  under  the 
auspices  of  the  American  Society  of  Civil  Engineers, 
was  held  In  St.  Louis  last  week,  October  3d  to  8th. 
Eleven  foreign  countries  were  represented  and  the 
delegates  and  their  families  attending  numbered  861 
persons,  as  follows:  North  America,  727;  Europe, 
no;  South  America,  ro;  Asia,  10;  Australia,  four. 
Twenty-eight  meetings  were  held  and  the  total  mem- 
bership of  the  societies  represented  at  the  Congress 
Is  about  3,500. 

The  preliminary  meeting  w'as  opened  by  Henry  S. 
Haines  of  Detroit,  member  American  Society  of  Civil 
Engineers  and  chairman  of  the  committee  in  charge. 
He  stated  that  the  original  plan  had  been  to  have  a 
congress  including  other  engineering  organizations, 
but  as  these  had  declined  the. Invitation  to  join,  for 
satisfactory  reasons,  the  responsibility  had  fallen  to 
the  civil  engineers.  The  papers  presented  were  there- 
fore largely  on  civil-engineering  subjects.  President 
Charles  Hermany  of  the  American  society  delivered 
the  address  of  welcome,  followed  by  F.  J.  V.  Skiff, 
who  represented  President  Francis  of  the  Exposition. 
Sir  William  White.  K.  C.  B.,  F.  R.  S.,  president  of 
the  Institution  of  Civil  Engineers  of  Great  Britain, 
was  introduced  and  gave  an  excellent  address.  In 
which  he  spoke  of  the  progress  and  achievements  In 
engineering.  In  the  course  of  his  remarks  he  said 
that  the  tendency  In  engineering  practice  is  to  special- 
ization ;  this  is  pre-eminently  the  necessity  of  the  sit- 
uation, yet  all  departments  of  engineering  practice  are 
interdependent,  and  the  works  of  the  structural  engi- 
neer, the  mechanical  engineer  and  the  electrical  engi- 
neer are  equally  prominent  and  must  be  employed 
judiciously.  Following  Mr.  White  were  speakers 
from  France,  Germany,  Argentine  Republic,  Russia 
and  Austria. 

On  Monday,  after  the  general  meeting,  the  Congress 
was  divided  Into  eight  sections,  which  met  separately 
each  day  during  the  week.  Many  valuable  papers 
were  read  at  these  meetings  and  the  discussion  was 
enthusiastic.  Section  F,  electrical,  was  presided  over 
by  Frank  J.  Sprague  of  New^  York.  One  of  the  pa- 
pers read  in  this  section  which  brought  out  consid- 
erable discussion  was  that  of  L.  B.  Stilhvell  of  New 
York,  on  "Electrical  Power-generating  Stations  and 
Transmission."  Mr.  StlUwell,  it  may  be  remarked, 
was  also  a  member  of  the  committee  in  charge  of  the 
arrangements  for  the  Congress. 

The  American  Society  of  Civil  Englneens  held  Its 
annual  meeting  at  one  of  the  sessions,  at  which  Presi- 
dent Hermany  delivered  the  annual  address.  In 
referring  to  the  proposition  for  a  union  engineering 
building,  Mr.  Hermany  thought  that  the  course  of 
the  society  in  voting  down  the  idea  was  a  wise  one. 
He  spoke  at  som.e  length  on  the  definition  of  the 
word  "engineer,"  and,  in  his  remarks,  which  were 
largely  upon  the  professional  character  of  the  engi- 
neer's work,  stated  that  engineering  to  a  large  ex- 
tent involves  the  practice  of  art.  The  place  and 
time  of  next  year's  meeting  w'ill  be  decided  by  the 
directors.  A  letter  ballot  was  announced,  which  fa- 
vored  Qeveland,   Ohio. 

During  the  week  many  social  gatherings  took  place, 


Damages   Given   for   Death  by  Electric 
Shock. 

In  the  case  of  Maria  Enzler  against  A.  P.  and  A. 
J.  Goddard,  in  Freeport,  111.,  a  jury  in  the  Circuit 
Court  gave  the  plaintiff  a  verdict  for  $3,500  last 
month.  Mrs.  Enzler  sued  for  $5,000  damages  for 
the  death  of  her  husband  from  electric  shock  two 
years  ago.  At  that  time  the  defendants  were  leasing 
the  street-railway,  power  and  lighting  plant  In  Free- 
port.  John  Enzler  was  employed  by  them  in  the 
car  barn.  George  M.  Willis  of  F.  B.  Badt  &  Co., 
Chicago,  who,  as  an  electrical  expert,  testified  for  the 
plaintiff,  gives  the  following  synopsis  of  the  case, 
w^hich  carries  with  it  a  useful  lesson. 

In  the  discharge  of  his  duties  John  Enzler  had 
to  clean  the  cars  of  the  company  and  grease  the 
motors  and  axles  each  night.  In  the  performance 
of  this  work  it  was  necessary'  for  him  to  use  a  flexible 
cord  having  at  the  end  a  i6-candlepower  Incandescent 
lamp.  This  cord  was  connected  to  an  extension  plug 
on  the  side  wall  of  the  barn,  and  the  extension  plug 
connected  to  a  wiring  system  in  the  barn,  in  turn 
connected  with  a  lo-kilowatt  transformer,  having  a 
primary  voltage  of  2,080  and  a  secondary  voltage  of 
104.  This  transformer  also  supplied  an  adjacent 
vinegar  factory  and  other  customers. 

John  Enzler  was  found  lying  on  his  back  dead 
about  nine  o'clock  at  night,  grasping  the  flexible  cord 
in  his  hand,  and  all  the  lights  remaining  burning  in 
the  barn  when  he  was  so  found.  He  was  the  only 
man  working  In  the  barn  and  had  probably  been  dead 
ever  an  hour  when  found.  The  man  who  discovered 
him  saw  sparks  spluttering  from  the  flexible  cord 
to  Enzler's  hand.  He  jerked  the  cord  out  of  Enzler's 
hands  with  a  stick,  and  the  cord,  in  touching  the 
ground,  which  was  of  cinders,  gave  off  spluttering 
sparks.  Doctors  were  called,  but  artificial  respira- 
tion failed  to  restore  life.  One  hand  which  grasped 
the  cord  was  badly  burned ;  no  burns  -were  discovered 
on  the  feet  or  at  any  other  part  of  the  body.  It 
had  been  raining  hard  earlier  In  the  day,  but  it  was 
clear  at  nine  o'clock  In  the  evening. 

On  the  secondary  circuit  connected  to  the  same 
transformer,  at  nine  o'clock  of  the  morning  of  the 
same  day,  an  employe  of  the  vinegar  factory  was 
using  a  similar  flexible  cord,  standing  on  the  earth 
floor,  and  was  shocked  Into  20  minutes  of  uncon- 
sciousness, and  his  hand  was  badly  burned.  Later, 
about  four  o'clock  of  the  same  daj^  at  the  same  vine- 
gar factor}'-,  another  man  v.-as  shocked,  and  still  later, 
about  six  o'clock,  another  man  was  shocked  severely. 

"This  fatal  accident,"  says  Mr.  Willis,  referring 
to  the  death  of  John  Enzler,  "was  undoubtedly  caused 
by  the  primary  high-potential  voltage  getting  on  to 
the  secondary  wires,  probably  through  a  short-circuit 
or  leak  in  the  transformer.  No  safeguards  for  the 
protection  of  human  life,  such  as  grounding  the  sec- 
ondaries, etc.,  had  been  used  by  the  defendants,  and 
tliey  were   charged  wnth  gross   negligence." 


All  Parties  Favor  Charter  Amendment. 

All  the  county  clerks  in  Illinois  have  received  from 
Secretary  of  State  James  A.  Rose  the  official  state- 
ment of  the  constitutional  amendment  which  will  be 
on  the  special  ballot  of  the  November  election.  This 
statement  includes  a  copy  of  the  amendment  and  the 
Interpretation  of  it  by  Attorney-general  Hamlin. 
Both  the  amendment  and  Interpretation  have  been 
widely  published  throughout  the  state,  and  the  con- 
struction placed  on  the  am.endment  by  the  attorney- 
general  leaves  no  room  for  any  suspicious  voter  to 
fear  that  there  is  someting  dangerous  In  it.  It 
Is  in  reality  a  simple  proposition.  If  adopted 
it  will  enable  the  Legislature  to  grant  Chicago 
broader  charter  powers  in  managing  her  local 
affairs.  It  does  not  and  cannot  relieve  Chicago  from 
any  obligations  to  the  state,  and  is  not  so  intended.* 
Before  being  adopted  by  the  Legislature  the  amend- 
ment was  long  and  carefully  considered  by  the  ju-- 
diclary  committee  of  both  House  and  Senate,  and  if 
there  had  been  anj'thing  lurking  In  it  to  the  disad- 
vantage of  the  state  at  large  it  would  have  been  de- 
tected. 

A  proposition  that  Is  endorsed  in  the  platforms  of 
the  Republican,  Democratic  and  Prohibition  parties 
and  strongly  advocated  by  their  campaign  speakers 
is  not,  apparently,  open  to  objection. 


The  Buffalo.  Batavia  and  Rochester  (N.  Y.)  Elec- 
tric Railway  Company  has  been  Incorporated  with  a 
capital  of  $3,500,000  to  construct  and  operate  a  sur- 
face electric  railroad  65  miles  long,  from  Williams- 
vlile,  Erie  County,  to  Rochester,  with  a  branch  to 
Akron.  Erie  County.  This  road  w-ill  compete  with  the 
New  York  Central. 
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Michigan  Telephone  Matters. 

The  Michigan  Stale  Telephone  Company,  at  a 
meeting  of  the  general  officers  in  Boston,  in  which 
the  Boston,  Chicago.  New  York  and  Detroit  interests 
were  represented,  decided  to  declare  the  nsual  quar- 
terly dividend  of  1%  per  cent.  The  report  of  Presi- 
dent \V.  ,A.  Jackson  showed  the  company  to  be  in 
good  condition,  both  physically  and  financially.  Im- 
provements are  being  made  rapidly  and  the  business 
is  very  satisfactory. 

The  Co-operative  Telephone  Company  of  Detroit 
has  just  established  direct  copper  connections  with 
Toledo,  giving  Detroit  over  9,000  Independent  tele- 
phones connected  with  the  Union  Telephone  Com- 
pany, and  also  having  connections  with  other  ex- 
changes in  Ohio  and  Indiana  having  over  400,000 
subscribers.     Low  rates  are  to  be  put  in  effect. 

The  Independent  Telephone  Company  of  Marshall 
is  understood  to  have  been  sold  out  by  its  principal 
stockholder,  F.  A.  Stuart,  to  the  Michigan  State  Tele- 
phone Company.  This  local  company  was  organized 
three  years  ago  as  a  result  of  an  increase  in  rates 
by  the  M'ichigan  Telephone  Company.  An  up-to-date 
exchange  was  established,  the  rates  being  $20  for 
business  houses  and  $g  for  residences.  The  new 
company  practically  put  the  Michigan  company  out  of 
business  as  far  as  local  business  was  concerned.  Al- 
though the  latter  company  continued  to  operate  an 
office,  most  of  its  business  was  on  the  long-distance 
line.  The  Michigan  State  Telephone  Company  has, 
however,  turned  its  attention  to  Marshall  and  sent 
R.  L.  Trewin  there  to  fi.x  things  up  in  the  Bell  office. 
It  now  looks  as  if  the  Bell  company  would  soon  have 
a  monopoly  in  the  telephone  business  of  the  town. 

The  Delray  council  has  been  asked  for  a  telephone 
franchise  for  the  Wegner-Hall  Construction  Com- 
pany of  Detroit.  This  company  proposes  to  establish 
a  plant  capable  of  taking  care  of  500  subscribers,  and 
to  charge  the  following  rates  :  Business  places,  $30 ; 
residences,  on  a  two-party  line,  $24:  on  a  four-party 
line,  business  places,  $24 ;  residences,  $20.  These  prices 
are  for  local  connections.  For  Detroit  connections 
the  prices  would  be  somewhat  higher. 

A  new  telephone  line  is  being  surveyed  from  Pointe 
Place,  a  few  miles  north  of  Toledo,  to  Monroe  Beach. 
This  line  will  run  along  the  beach  of  Lake  Erie  and 
will  make  a  convenient  route  for  the  numerous  cot- 
tage dwellers  who  live  along  the  beach.  It  is  under- 
stood that  the  system  will  operate  only  during  the 
summer  season. 

The  farmers  of  Newton  and  Leroy  Townships  have 
organized  a  co-operative  telephone  company  for  main- 
taining a  house-to-house  system,  with  an  office  and 
sw'itchboard  at  Newton  Center.  It  is  understood  that 
all  the  farmers  in  these  townships  have  entered  into 
the  scheme.  To  avoid  expense,  the  wires  will  be 
run  on  top  of  the  fences,  poles  being  used  only  where 
the  wire  crosses  roads. 

A  number  of  farmers  southwest  of  Gaylord  have 
combined  and  will  organize  a  telephone  company  for 
the  purpose  of  establishing  wire  communication  with 
Gaylord.  W. 


The  Kcrnersville  (N.  C.)  Telephone  Company  has 
been  chartered   with  a  capital  of  $5,000  to  build  a 
local  exchange  and  lines  to  any  part  of  the  country. 
^^^    C.    Llnville    of   Kcrnersville,    F.    W.    Lubert    of 
Walerbury,  Conn.,  and  others  are  interested.        L, 


New  England  Telephone  News. 

The  New  England  Te^lephone  and  Telegraph  Com- 
pany was  the  purchaser  about  a  week  ago  of  the 
entire  block  of  business  structures  bounded  by  High. 
Batterymarch.  Wendell  and  Oliver  streets  in  Bos- 
ton. The  site  comprises  two  estates,  whose  total 
assessed  value  is  about  $280,000,  comprising  12,746 
feet  of  land,  with  buildings  thereon,  four  and  five 
stories  in  height.  The  property  is  located  only  a 
short  distance  from  the  telephone  headquarters  now 
occupied  jointly  by  the  American  Telephone  and 
Telegraph  Company  and  the  New  England  company, 
but  it  is  secured  in  anticipation  of  future  needs 
rather  than  for  immediate  use. 

Arrangements  for  an  important  telephone  deal  in 
the  locality  of  Stonington,  Conn.,  are  reported.  The 
Westerly  Automatic  Telephone  Company,  an  Inde- 
pendent corporation  operating  in  Westerly,  R.  I.,  will 
acquire  the  business  of  the  Providence  Telephone 
Company  in  the  towns  of  Westerly,  Hopkinton  (ex- 
cept the  village  of  Hope  Valley),  Richmond  and 
Qiarlestown  in  Rhode  Island,  and  also  the  business 
of  the  Southern  New  England  Telephone  Company 
in  the  towns  of  Stonington  and  North  Stonington, 
in  Connecticut.  The  Pendleton  Hill  extension  in 
Connecticut  will  also  be  included  in  the  arrange- 
ment. The  Westerly  company  will  then  become  a 
licensee  of  the  American  Telephone  and  Telegraph 
Company  and  a  sub-licensee  of  the  Providence  Tele- 
phone Company.  The  Rhode  Island  and  Connecticut 
companies  will  receive  payment  in  the  stock  and 
rights  of  the  Independent  company.  The  Boston 
corporation  will  retire  from  the  field.  B. 

Southeastern  Telephone  Developments. 

The  Graniteville  CS.  C.)  Telephone  Company  has 
been  commissioned,  with  $3,.=;oo  capital,  bv  W.  A. 
Giles,  T.  H.  Rennie  and  G.  L.  Knight.  It  will  extend 
to  -several  nearby  towns. 

The  Bowen  Telephone  Company  has  secured  con- 
nections with  the  Southern  Bell  at  Fitzgerald,  Ga., 
and  is  now  able  to  furnish  connections  to  nearly 
all  parts  of  the  state  of  Georgia. 

The  Southern  Bell  Telephone  Company,  which  re- 
cently bought  out  the  systems  at  Salisbury  and  Spen- 
cer, N.  C,  is  now  at  work  rebuilding  the  two  plants, 
and  the  new  system  will  be  standard  in  every  respect 
when  it  is  completed. 


Ohio  Telephone  Notes. 

Increase  in  rates  in  Millcreek  Valley  by  the  City 
and  Suburban  Telephone  Company  of  Cincinnati  has 
resulted  in  a  decision  by  the  Business  Men's  Club, 
made  up  of  members  from  Elmwood  Place,  Carthage 
and  St.  Bernard,  to  take  the  instruments  out  and 
petition  the  councils  of  the  various  towns  to  grant 
franchises  to  Independent  companies  or  some  com- 
pany that  will  serve  all.  A  meeting  was  held  last 
week,  when  representatives  of  the  company  were 
present,  and  quite  a  spirited  debate  took  place,  but 
they  failed  to  convince  patrons  that  the  increase  is 
warranted. 

Two  portable  telephones  have  been  installed  in  the 
lunch  rooms  of  the  Chandler  &  Rudd  Company, 
Cleveland,  for  use  of  patrons.  Seventy  plugs  are 
arranged  at  intervals  along  the  tables,  so  that  tele- 
phones may  be  used  at  any  seat.  This  is  the  first 
lunch  place  in  the  city  to  be  equipped  in  this  manner, 
though  in  some  places  the  plan  has  been  quite  gen- 
erally adopted. 

An  increase  from  $10,000  to  $50,000  has  been  made 
in  the  capital  stock  of  the  Central  Ohio  Telephone 
Company  of  Centerburg. 

After  the  Dayton  Savings  and  Trust  Corripany  had 
instituted  a  suit  to  compel  the  Columbus  Savings  and 
Trust  Company  to  yield  the  trusteeship  of  bonds  of 
the  Home  Telephone  Company  of  Dayton  the  Colum- 
bus bank  conceded  the  point  and  an  order  was  entered 
to  that  effect.  The  Dayton  bank  secured  a  large  block 
of  the  bonds  some  time  ago. 

A  temporary  restraining  order  was  refused  the 
Cuyahoga  Telephone  Company  in  its  case  against 
the  company  operating  the  Hotel  Euclid,  in  which 
it  was  sought  to  prevent  the  hotel  people  from  dis- 
carding the  use  of  the  system,  for  which  the  Cuya- 
hoga company  holds  a  contract.  Some  time  ago 
some  trouble  occurred  and  the  company  ceased  to 
use  the  Cuyahoga  service  in  its  rooms  and  contracted 
with  the  Bell.     The  latter  installed  its  service. 

Handsome  gains  are  being  made  almost  every 
month  over  last  year's  business  by  the  United  States 
Telephone  Company.  The  surplus  for  August  was 
$3,866-65  in  comparison  with  $2,555.78  for  the  cor- 
responding month  in  1903.  The  gain  in  receipts  was 
about  $3,000,  almost  half  of  which  is  shown  in  the 
surplus.  C. 


The  Telephone  on  the  Pacific  Slope. 

C.  M.  Taylor,  Enunet  Henderson  and  other  citi- 
zens of  Waitsburg,  Wash.,  are  discussing  the  matter 
of  building  a  city  telephone  system. 

Superintendent  P.  J.  Lynch  of  Visalia,  Cal.,  has 
received  word  that  the  telephone  system  in  that  city 
is  to  be   rebuilt  entirely. 

The  directors  of  the  Home  Telephone  Company 
at  Riverside,  Cal.,  have  decided  to  issue  bonds  in  the 
sum  of  $500,000,  half  of  which  will  be  expended  at 
Riverside  at  once  in  the  installation  of  a  plant  and 
building. 

The  Clarkston  Independent  Telephone  Company 
has  asked  the  council  of  Clarkston,  Wash.,  for  a 
franchise  to  construct  a  telephone  systeiu  in  that  city. 
It  is  proposed  to  extend  the  line  to  Asotin  and  Ana- 
tone.  Work  will  begin  at  once  if  the  matter  is  favor- 
ably considered  by  the  council. 

Some  of  the  material  to  be  used  in  the  extension 
of  the  telephone  system  from  Phcenix,  Ariz.,  into 
California,  to  connect  with  the  Sunset  system,  is 
now  en  route  to  Phoeni.x.  General  Manager  Hinch- 
clifFe  of  the  telephone  company  states  that  improve- 
ments are  to  be  made  in  the  service  at   Phcenix. 

The  construction  of  the  new  telephone  line  from 
Dayton,  Wash.,  to  J.  H.  Romaine's  ranch,  about  seven 
miles  from  the  city,  will  begin  at  once.  J.  H.  Ro- 
maine,  George  Jcwett,  F.  C.  Romaine  and  N.  James 
are  interested  in  the  project.  The  company  has  been 
named  the  Happy  Flat  Telephone  Company.  The 
line  will  be  constructed  along  the  Starbuck  Road. 

A. 


Telephone   News  from    the   Northwest. 

.\  local  telephone  exchange  is  projected  at  Good 
Thunder,  Minn. 

The  Merton  Rural  Telephone  Company  has  been 
organized  near  Owalonna,  Minn. 

The  Redwood  County  Rural  Telephone  Company 
will  install  a  local  exchange  for  Bclview,  Minn. 

The  telephone  connection  between  Albert  Lea, 
Minn.,  and  Eiumons  has  been  restored  after  being 
discontinued  for  several  months,  the  Eiumons  com- 
pany building  a  line  through  from  Emmons  to  Albert 
Lea.  The  trouble  with  the  Weslcrn  Electric  Com- 
pany, which  has  lines  in  Albert  Lea,  is  now  settled 
amicably. 

The  exchange  of  the  Bangor  (Wis.)  Telephone 
Company  has  been  badly  damaged  by  fire.  The  com- 
pany had  just  moved  to  new  quarters  and  completed 
connecting  up  the  board  about  an  hour  when  fire 
broke  out.  A  contract  has  been  placed  with  the 
Vought-Berger  Company  of  La  Crosse  for  a  new 
board  of  200  drops. 

The    Dwelle   Telephone    Company   of   Lake   City, 


Minn.,  is  extending  a  rural  line  to  Jacksonville  and 
Oak  Center. 

The  lines  of  the  Independent  Telephone  Company 
of  Yankton,  S.  D.,  and  the  Missouri  River  Telephone 
Company  have  been  connected  at  Tyndall,  S.  D.,  giv- 
ing Independent  long-distance  service  between  Yank- 
ton and  the  towns  of  Charles  Mix  County.  Other 
Independent  lines  are  being  extended. 

The^  Io\ya  Telephone  Company  will  soon  begin 
extensive  improvements  on  its  system  at  Dubuque. 
A  new  exchange  building  will  be  erected  and  all  wires 
put  underground. 

The  Mutual  Telephone  Company  is  at  present  oper- 
ating two  exchanges  at  Des  Moines,  Iowa,  but  will 
abandon  the  old  one  as  soon  as  the  new  one  is  com- 
pleted sufficiently  to  handle  the  entire  business  alone. 
The  Emmet  County  Telephone  Company  has  been 
formed  and  will  ask  for  a  franchise  at  Estherville, 
Iowa. 

The  Mutual  Telephone  Company  will  make  exten- 
sive improvements  on  its  exchange  at  Manson,  Iowa. 

The  Bell  Telephone  Company  is  building  a  new 
line  from  Waverly  to  Hampton,  Iowa.  R. 


GENERAL  TELEPHONE  NEWS. 

J.  Moore  has  been  granted  a  telephone  franchise  at 
Glasgow,  Mont. 

It  is  said  that  the  project  tor  a  municipal  telephone 
plant  in  Brantford,  Ont.,  has  been  dropped. 

A  telephone  line  will  be  constructed  from  Raleigh, 
N.  C,  to  Clayton  by  the  Raleigh  Telephone  Com- 
pany. 

J.  P.  A.  Anderson,  president  of  the  Madrid  (Iowa) 
Telephone  Company,  has  invented  a  lightning  ar- 
rester. 

C.  Potter  has  resigned  as  manager  of  the  tele- 
phone system  at  Oskaloosa,  Iowa,  and  has  moved 
to  Montana. 

Elmer  S.  Randall,  telephone  inspector  at  Augusta, 
Me.,  was  killed  recently  by  coming  in  contact  with 
an  electric-light  wire. 

W.  L.  Miller  and  associates  of  Ringwood,  Okla., 
have  incorporated  as  the  Star  Telephone  Company, 
with  a  capital  of  $1,000. 

Clifford  Baumbach,  secretary  and  treasurer  of  the 
Iron  RangC'Telephone  Company  at  Crookston,  Minn., 
has  organized  a  banking  and  loan  company  for  Indian 
Territory. 

The  Missouri  Independent  Telephone  Company, 
with  a  capital  of  $10,000  and  headquarters  at  Liberty, 
Mo.,  has  been  incorporated  by  Logan  Woodson, 
Pascal  Parker,  S.  H.  Woodson  and  associates. 

The  Hazen  (Ark.)  Electric  Light  and  Telephone 
Company,  which  was  recently  organized,  has  asked 
for  a  franchise  to  construct  a  local  and  long-distance 
telephone  system.  Later  on  the  company  will  erect 
an  electric-light  plant. 

The  Bell  Telephone  Company  has  applied  for  a 
franchise  at  Clarkston,  Wash.,  where  it  has  been 
doing  business  under  permission  from  the  water- 
power  company.  The  Clarkston  Independent  Tele- 
phone Company  will  also  ask  for  a  franchise. 

The  city  authorities  of  Kansas  City,  Mo.,  chopped 
down  a  number  of  the  poles  of  the  Bell  telephone 
company,  recently,  because  they  were  put  up  without 
a  permit.  There  is  a  suit  pending  against  the  com- 
pany for  a  pole  tax,  which  is  being  fought. 

The  Telephone  and  Telegraph  Company  of  New 
Jersey  has  been  incorporated  with  a  capital  of  $250,- 
000.  The  chief  office  is  in  Jersey  City,  and  the  in- 
corporators are  Alfred  E.  Holcomb,  Harry  H.  Brig- 
ham,  George  H.  Minster,  Samuel  S.  Moore  and  Rob- 
ert Bain. 

The  Chicago  Telephone  Company  reports  a  gain 
of  1,056  telephones  for  September.  The  company 
.  now  has  in  service  in  the  city  and  country  113,704 
instruments.  A  new  exchange  building  on  Washing- 
ton Street,  which  is  to  cost  several  hundred  thousand 
dollars,  will  be  commenced  before  the  end  of  the 
year.  The  money  for  meeting  this  expenditure  was 
provided  by  the  last  sale  of  stock. 

R.  W.  Kemp,  consulting  telephone  engineer  of 
\Vellington,  Kan.,  has  been  promoting  several  rural 
telephone  lines  w^hich  center  in  Wellington,  and  as 
soon  as  the  Chickaskia  Mutual  Telephone  Company 
completes  its  lines  (which  will  be  over  60  miles 
in  length)  this  company  and  the  South  Haven 
Mutual  Telephone  Company,  the  Ninniscah  Valley 
Telephone  Company,  the  Braman  Mutual  Telephone 
Company  and  the  Oklahoma  and  Kansas  Telephone 
Corporation  will  unite  upon  mutual  terms. 

In  an  advertisement  in  the  daily  papers  the  Bell 
telephone  company  of  New  York  city  prints  the 
following  conversation  between  a  Frenchman  and  an 
Italian  in  the  Waldorf-Astoria,  who  were  impressed 
with  the  excellence  of  the  hotel  system,  which  con- 
nects with  the  local,  suburban  and  long-distance  lines 
of  the  Bell  system:  "Would  that  we  had  a  system 
like  this  in  Europe,"  said  the  Frenchman.  "You 
tell  the  girl  you  want  so  and  so,  and  in  a  little  while 
she  says  'Number  three,'  and  you  talk,  but  in  France 
and  Italy  to  telephone  is  as  much  trouble  as  taking 
a  bath." 
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Automatic  Telephone  Purifier. 

Automatic  telephone  purification  and  deodorization 
are  accomplished  by  a  disinfecting  telephone  mouth- 
piece which  is  manufactured  by  the  Couch  &  Seeley 
Company  of  Boston.  It  is  a  compact,  ornamental 
attachment  for  telephone  mouthpieces,  made  of  metal, 
nickel-plated,  and  can  be  applied  to  any  telephone  by 
turning  one  screw.  By  referring  to  the  accompanying 
cut,  the  operation  of  the  purifier  may  be  understood. 

Upon  speaking  into  the  telephone,  the  force  of  the 
sound  wave  enters  the  funnel  at  (A),  exerting  pres- 
sure through  the  small  tube   upon  the   disinfectant- 


when  it  is  required  to  take  statements  the  record- 
taker  or  central-office  machine  is  placed  in  comiec- 
tion  v.'ith  tlie  subscriber's  device  snd  the  subscriber 
is  called  and  asked  to  turn  a  crank.  This  operation 
takes  a  statement  on  a  tape  by  Morse  code  at  the 
central  office  of  the  number  of  calls  made  since  the 
last  reading.  The  system  has  the  advantage  of 
allowing  the  subscriber  to  know  how  nriany  calls  he 
is  making  and  does  away  with  the  detail  of  keeping 
track  of  the  calls  at  the  central  office,  and  is  at  the 
same  time  completely  under  the  control  of  the  tele- 
phone company.  Fig.  2  is  a  complete  diagram  of 
connections   for   a   central-energy   system. 

The  machines  are  strongly  made,  accurate  and 
durable.  Their  maintenance  cost  is  practically 
nothiijg,  and  attachment  is  made  without  any  extra 
wiring.  One  portable  statement-taker  will  do  the 
work  for  an  entire  exchange.  The  plan  is  applicable 
to  both  local  and  common-battery  systems  and  party 
lines. 


Frank  B.  Cook  or  any  other  person.  It  is  thus  the 
only  heat  coil  now  being  manufactured  which  is 
not  in  litigation." 


Protector  Litigation. 


AUTO.MATIC    TELEPHONE    PURIFIER. 

impregnated  air  in  cylinder  (B),  which  is  conse- 
quently expelled  through  the  second  tube  at  outlet 
(C)  into  the  back  of  the  transmitter,  where,  it  is 
said,  it  thoroughly  deodorizes  and  disinfects  every 
corner  and  crevice. 

The  strap  and  bolt  (D)  are  to  clamp  the  purifier 
firmly  upon  the  mouthpiece;  cap  (E)  is  to  be  removed 
when  refilling  cylinder  (B).  One  filling  of  the  cylin- 
der will  last  about  six  months,  when,  by  removing  the 
cap,  it  may  be  refilled. 


Measured-service  Meter  for  Tele- 
phones. 

Measured-service  meters  for  telephones  have  at 
last  passed  beyond  the  experimental  stage,  it  is  confi- 
dently  asserted,    and    many   are   now   in    n.r^ 


FIG.   I.     .MEASURED-SERVICE  METER  FOR  TELEPHONES. — SUBSCRIBER  S  APPARATUS 

Fig.  I  is  an  illustration  of  a  meter  manufactured  by 
the  Measured  Ser\-ice  Company  of  Chicago.  A  per- 
manent record  is  made  of  each  call,  the  meter  being 
operated  by  the  patron  himself,  and  leaving  no  possi- 
bility of  dispute  by  him.  The  counter  cannot  be 
'"beaten,'*  it  is  said,  the  buzzer  signal  being  given  to 
the  operator  after  the  meter  record  has  been  made. 
Statements  can  be  obtained  in  the  central  office  over 
the  wire  at  any  time  desired  of  the  total  number  of 
calls  used  for  a  given  period,  thus  allowing  the  com- 
pany to  give  patrons  credit,  rendering  them  statements 


The  position  of  the  American  Electric  Fuse  Com- 
pany in  relation  to  protector  litigation  is  set  forth 
in  the  following  statement,  made  by  that  company : 

"The  United  States  Patent  Office  recently  made  a 
decision  involving  the  rights  and  claims  of  'William 
Kaisling  and  Frank  B.  Cook,  relating  to  self-soldering 
heat  coils.  The  American  Electric  Fuse  Company 
of  Chicago  is  the  exclusive  licensee  under  all  the 
Kaisling  patents,  and  it  is  the  American  Electric 
Fuse  Company  protector  which  is  involved. 

"William  Kaisling  made  application  for  a  patent 
on  what  is  known  as  the  Kaisling.  self-soldering 
protector.  Frank  B.  Cook  asked  that  an  interference 
be  declared  between  Kaisling  and  the  Cook  patents. 
This  was  done  by  the  Patent  Office,  and  Kaisling 
moved  to  have  the  interference  dissolved,  the  prin- 
cipal contention  being  that  no  interference  in  fact 
e.xisted. 

"After  a  preliminary  and  final  hearing,  in  which 
both  parties  were  represented  by  their  attorneys,  and 
after  full  hearing  had  been  had  of  the  evidence,  the 
Patent  Office,  on  August  12,  1904,  rendered  the  final 
decision  in  the  following  language,  sustaining  Kais- 
ling's  claim  of  no  interference  with  Cook: 

"  'Motion  was  brought  by  Kaisling  to  dissolve  the 
above  entitled  interference  on  the  ground  that  no 
interference  in  fact  exists,  and  because  Cook  has  no 
right  to  make  the  claim  forming 
the  issue.  Some  time  thereafter 
Cook  filed  exactly  the  same  mo- 
tion. No  attention  can  be  paid  to 
Cook's  motion,  for  the  reason 
that  it  was  not  filed  in  due  time, 
as  provided  by  Rule  122. 

"  'It  is  thought  that  there  is  no 
interference  in  fact  between  the 
two  parties  on  the  subject-mat- 
ter  defined   in  the   issue.    Kais- 
ling does  not  show    any    means 
for  restoring  the  parts  to  normal 
position  after  the  solder  has  been 
softened.     In     Kaisling's     device 
the  parts  are  set  in  a  different 
position  after  the  solder  has  been 
melted,  so  that  the  fuse  may  be 
removed  and  turned  around  and 
inserted  in  such  a  position  that 
it  will  again  operate  on  an  excess 
of  current.     The  word  "restoring"  can  only  mean  to 
bring  the  parts  back  to  their  original  position.     In 
Cook's  device  this  is  done.     The  interference  is  there- 
fore dissolved  on  this  ground. 

"  'The  motion  to  dissolve  on  the  ground  that  Cook 
has  no  right  to  make  the  claim  of  the  issue  is  denied. 
The  issue  reads  directly  on  Cook's  device,  whereas 
it  does  not  read  on  Kaisling's  device.' 

"The  limit  of  appeal  expired  on  September  1st,  and 
the  decision  is  therefore  final,  and  bars  Frank  B.  Cook 
from  any  future  claim  upon  the  Kaisling  protector. 


Marconi     Talks     About    Space    Teleg- 
raphy. 

William  M'arconi  is  quoted  in  the  daily  press  as 
follows:  "We  should  have  our  transatlantic  service 
from  Glace  Bay,  Nova  Scotia,  to  Poldhu,  England, 
operating  on  a  commercial  basis  about  the  first  of  the 
new  year.  At  the  present  time  our  instruments  are 
installed  on  60  ocean-going  vessels,  but  of  these  only 
two  have  the  long-distance  instruments  that  operate 
up  to  2,300  and  2,400  miles.  The  other  long-distance 
sets  of  instruments  will  shortly  be  installed. 

"So  far  we  have  paid  little  attention  to  the  land 
service,  although  we  are  operating  for  the  English 
navy  departm.ent  a  service  from  England  to  Gibral- 
tar, the  messages  passing  over  a  greater  nart  of  Spain. 
Something  may  also  be  done  with  land  service  in 
Canada  for  the  Dominion  government.  During  the 
balance  of  this  year  our  time  will  be  quite  fully 
occupied  with  improvements  in  our  Glace  Bay  sta- 
tion, and  not  until  we  are  perfectly  sure  of  our  ability 
to  maintain  this  service  effectively  and  continuously 
on  a  commercial  scale  will  it  be  thrown  open  to  the 
public." 


FIG.   2.       MEASURED-SERVICE   METER   FOR  TELEPHONES. — CONNECTIONS   FOR   CENTRAL-ENERGY  SYSTEM. 


each  month  or  quarter   for  the  actual   service   ren- 
dered. 

A  brief  explanation  of  the  workln.g  of  the  device 
is  asToUows:  A  small  instrument  (Fig.  i)  is  placed 
at  the  subscriber's  station.  When  a  connection  is 
made  the  calling  subscriber  pulls  a  lever,  which 
throws  a  buzz  over  the  wire,  notifying  the  operator 
that  he  has  registered.  This  call  is  shown  on  the 
face  of  the  meter.    At  the  end  of  a  certain  perio4 


The  decision,  it  should  be  noted,  rests  upon  the 
ground  that  no  interference  in  fact  e.xists,  this  being 
the  broadest  ground  upon  which  a  patent  case  can 
be  decided.  The  wording  of  the  decision  indicates 
the  breadth  of  the  Kaisling  patents,  and  the  Ameri- 
can Electric  Fuse  Company  states  that  suits  will  be 
instituted  against  all  present  and  future  infringers. 
"The  Kaisling  protector,  by  the  terms  of  the  de- 
cision, is  absolutely  free  from  the  patent  claims  of 


Electrical    Purification    of    Drinking 
Water.' 

By  John  W.  Langley. 

This  paper  deals  with  the  sanitary  purification  of 
water  for  domestic  purposes. 

Attempts  to  destroy  bacteria  by  the  direct  action 
of  electric  charges  did  not  result  in  any  marked 
success.  Milk  was  the  fiuid  used,  and  static  charges 
as  high  as  150,000  volts  from  condensers  of  one-sev- 
enth of  a  microfarad  capacity  were  sent  through  20 
cubic  centimeters  in  sterilized  vessels,  but  the  milk  so 
treated  soured  only  six  hours  later  than  a  sample 
of  the  same  milk  not  electrolyzed. 

Substantially  the  same  results  followed  the  applica- 
tion of  alternating  currents  of  500  volts  having  a 
frequency  of  66  cycles  for  10  minutes. 

It  has  long  been  known  that  electricity  has  a  lethal 
action  on  bacteria  through  the  chemical  changes  pro- 
duced by  electrolysis.  As  long  ago  as  1S92  work  on 
the  purification  of  sewage  mixed  with  sea  water  was 
carried  out  on  a  commercial  scale  near  Yonkers, 
N.  Y.  Here  the  chlorine  produced  from  the  salt  in 
the  water  was  the  germicide,  the  electrodes  being 
carbon  and  iron  plates.  This  process  has  also  been 
recently  applied  in  England  on  a  scale  of  nearly  a  mil- 
lion gallons  a  day,  iron  plates  at  both  anode  and 
cathode  being  used. 

The  most  successful  method  of  electrolysis  for 
drinking  water  is  by  the  use  of  aluminum  plates  as 
electrodes.  A  plant  for  this  purpose  is  working 
commercially  in  Oeveland,  Ohio.  The  electrolyzer 
is  a  rectangular  iron  box.  The  aluminum  plates 
are  held  in  grooves  in  a  slate  lining.  The  application 
of  20  amperes  at  15  volts,  or  300  watts,  in  the  form 
of  a  continuous  current,  produces  sufficient  electroly- 
sis to  purify  500  gallons  per  hour  of  Lake  Erie 
water.  The  water  flows  in  a  continuous  stream  from 
the  city  supply  through  the  apparatus.  The  action 
is  to  produce  aluminum  hydroxide,  which,  as  has 
been  long  known,  combines  chemically  with  the  col- 
oring matter  and  most  of  the  organic  matter,  and 
mechanically  entangles  all  solid  particles,  including 
bacteria  and  fungi.  The  water  issuing  from  the  elec- 
trolyzer is  milky  from  suspended  aluminum  hydrox- 
ide and  passes  to  a  filter  filled  with  crushed  quartz, 
which  arrests  the  solid  matter.  The  effluent  from 
the  filter  is  colorless  and  of  great  brilliancy. 

Chemical  analyses  show  the  albumenoid  ammonia 
to  be  greatly  reduced,  usually  upward  of  75  per  cent., 
and  is  brought  down  well  within  the  limits  specified 
by  the  Michigan  State  Board  of  Health,  which  calls 
for  a  greater  degree  of  purification  than  generally 
called  for  by  other  states.  The  free  ammonia  is  al- 
ways increased,  because  of  the  electrolytic  action 
changing  a  portion  of  the  dangerous  albumenoid  am- 
monia (or  of  the  nitrogenous  matter  which  produces 
it)  into  the  harmless  free  ammonia.  The  dissoloved 
oxygen  is  increased  and  the  organic  matter  which 
reduces  permanganate  of  potash  is  diminished  about 
one-half.  No  important  change  is  made  in  the  chlo- 
rine, but  the  temporary  hardness  due  to  bicarbonate 
of  calcium  is  almost  completely  removed. 

The  action  on  the  bacteria  is  very  satisfactory. 
These  are  reduced  on  the  average  97  per  cent.,  and 
several  analyses  have  shown  a  reduction  of  over  gg 
per  cent.  Moreover,  those  which  pass  the  filter  are 
of  the  harmless  water-bacteria  type,  for  in  no  in- 
stance in  six  months  of  continuous  commercial  opera- 
tion has  a  single  colon  bacillus  been  found,  though 
the  lake  water  generally  contains  them.  This  result 
has  been  substantiated  by  weekly  and  semi-weekly 
bacterial  tests. 

The  electrolysis  evolves  much  hydrogen  and  a 
smaller  portion  of  oxygen  than  the  two-to-one  ratio 
due  to  the  composition  of  water.  As  the  apparatus 
is  under  the  city  pressure,  these  gases  are  partially 
dissolved,  so  that  the  purified  water  is  more  fully 
aerated  than  the  original  lake  water,  which  adds 
greatly  to  its  palatability  and  to  its  hygienic  value. 

I.     A  paper  presented  in  Section  H  of  the  International  Eiec 
-  trical  Concress  at  St.  Louis.  September  13.  1004.    The  author  is  3 
professor  in  the  Case  School  of  Applied  Science,  Cleveland.. 
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The   Carbon  Cell.^ 

Bv  Pkof.  Dr.  F.  Haber  axd  Dr.  L.  Bruner. 

Among  the  various  attempts  to  construct  galvanic 
cells  in  which  an  electric  current  is  produced  by  the 
consumption  of  carbon  there  is  none  that  has  been 
of  greater  interest  than  the  experiment  of  Jacques, 
who  proposed  the  cell  consisting  of  the  following: 

Carbon — fused   sodium   li\-drate — iron. 

This  cell  has  been  the  subject  of  experiments  by 
numerous  investigators,  especially  Mr.  C.  J.  Reed  in 
America  and  Messrs.  Liebenow  and  Strasscr  in  Ger- 
many. Experiments  which  we  ourselves  have  con- 
ducted show  that  the  true  nature  of  this  cell  is 
different  from  what  it  was  supposed  to  be. 

Let  us  consider  first  the  behavior  of  each  of  the 
electrodes  separately.  The  iron  electrode  in  the 
fused  sodium  hydrate  is  gradually  covered  with  a 
protecting  layer  or  skin  of  the  oxide.  As  soon  as 
this  has  been  produced  the  iron  is  no  longer  at- 
tacked, while  previously  it  went  into  solution  in  the 
fused  salt  as  iron  oxide,  with  the  development  of 
hydrogen  gas.  This  protecting  skin  can  be  produced 
rapidly  if  the  iron  is  dipped  for  a  short  time  into 
fused  saltpeter,  and  subsequently  carefully  freed 
from  the  saltpeter  by  means  of  water.  The  iron  thus 
coated  with  this  protecting  skin  is  called  "passive" 
because  the  fused  sodium  hydrate  produces  no  fur- 
ther changes  on  it. 

This  passive  iron  represents  an  oxygen  electrode 
on  which  the  atmosphere  oxygen  acts  similarh',  but 
better,  than  on  a  platinized  platinum  electrode  dipped 
into  an  aqueous  conducting  solution.  This  action  of 
the  oxygen  is  brought  about  bj'  the  presence  of 
sodium  manganate,  which  is  always  present  in  small 
quantities  in  fused  commercial  sodium  hydrate,  and 
especially  when  in  contact  with  iron,  and  its  presence 
can  easily  be  proved  chemically.  Quite  pure  sodium 
hydrate,  when  fused  and  in  contact  with  commercial 
iron,  will  contain  some  manganese,  because  a  small 
quantity  of  manganese  forms  a  normal  part  of  com- 
mercial iron  and  gets  into  the  fused  salt  when  the 
iron  is  attacked  by  the  sodium  hydrate  previously  to 
the  production  of  the  passive  state.  By  means  of  the 
atmos{rfieric  air  it  becomes  a  manganate. 

The  passive  iron,  as  an  unattackable  electrode, 
can  be  replaced  by  another  indifferent  electrode,  as, 
for  instance,  by  platinum,  and  without  changing  the, 
force  and  the  method  of  action  of  the  electrode  in 
fused  sodium  hydrate  containing  manganese. 

If  platinum  is  placed  into  pure  sodium  hydrate  the 
potential  at  the  electrode  is  uncertain.  A  very  small 
quantity  of  a  manganate  suffices  to  give  rise  to  a 
different  value,  which  does  not  change  during  a  fur- 
ther addition  of  a  manganate  up  to  two  per  cent, 
of  the  weight  of  the  sodium  hydrate. 

If  the  added  sodium  manganate  is  reduced  by  forc- 
ing in  some  hydrogen  or  carbon  monoxide,  or  by  the 
addition  of  sodium  oxalate  or  sodium  formate,  quite 
an  extraordinary  change  will  take  place  in  the  poten- 
tial. But  by  forcing  in  some  atmospheric  oxygen  the 
original  value  of  the  potential  is  again  reached. 

In  these  experiments  the  potential  of  the  platinum 
electrode  is  thus  brought  about  by  the  absorption 
of  oxygen.  If  a  permanganate  is  added  to  fused  so- 
dium hydrate,  oxygen  will  be  evolved  and  the  poten- 
tial will,  conlrao'  to  the  other  case,  be  brought  about 
by  the  evolution  of  oxygen.  These  potentials  are 
measured  most  simply  by  letting  the  syphon  of  a 
decinormal-electrode  terminate  in  a  small  vessel  con- 
taining concentrated  sodium  hydrate,  which  is  in 
electric  contact  with  the  fused  salt  which  is  to  be 
tested,  by  means  of  a  rod  of  solid  sodium  hydrate.  In 
all  the  measurements  the  fused  salt  was  in  a  large 
silver  crucible.  The  observed  values  are  collected 
in  the  following  table  for  different  temperatures. 
The  temperature  was  measured  thermo-electrically : 

Centi^Tade  de- 
srees 312         336         360         38S         4iz        472        532 

Potential  in  volts 
aeainst  decinor- 
mal-electrode...— 0.265  —9.294  —0.31-4  —0.333  — 0.3"53  —0.431  — 0.472 

These  values  were  measured  with  a  platinum  elec- 
trode, a  small  quantity  of  the  manganate  being  added 
to  the  sodium  hydrate.  Numerous  tests  showed  that 
absolutely  equal  values  of  the  potential  are  obtained 
with  an  electrode  of  passive  iron.  An  earlier  opinion 
from  other  sources,  namely,  that  the  presence  of  cer- 
tain steps  in  the  oxidation  of  the  iron  in  the  fused 
salt  is  of  importance  in  the  behavior  of  this  elec- 
trode, is  not  proved  to  be  correct. 

Let  us  no  wconsidcr  the  carbon  electrode. 

When  a  carbon  electrode  is  tested  in  the  way  above 
described  for  iron  and  platinum,  all  possible  values 
can  be  observed  between  — 0.6  and  —  1.5  volts  toward 
the  decinormal-electrode.  With  closer  study  one 
finds  that  the  potential  approaches  the  value  —  1.3 
volts  more  and  more,  the  more  rapidly  the  carbon  is 
attacked  in  the  fused  sodium  hydrate  with  the  evolu- 
tion of  gas.  This  attack  is  less  the  denser  and  the 
more  graphitic  the  carbon  is.  Electrodes  which  are 
treated  by  the  process  of  the  International  Acheson 
Graphite  Company,  therefore,  remain  very  far  from 
this  value,  —  1.5  volts.  Ordinary  arc-light  carbons 
on  the  other  hand  can  generally  be  made  to  pro- 
duce a  free-gas  evolution  when  the  fused  salt  in 
which  it  is  dipped  is  heated  to  above  500"  C.  They 
then  reach  quite  or  nearly  the  value  — 1.5  volts  and 
remain  at  this  value  when  the  fused  salt   in  which 

I.  A  paper  presented  before  Section  C  of  the  International 
Electrical  Coneress  at  St.  Louis,  Sepieraber  11.  ir>04.  The  authors 
are  connected  wjth  the  Technical  Hii?b  School  at  Carlsruhe,  Ger- 
many. 


they  are  dipped  is  cooled  to  the  point  of  solidification. 
But  as  the  accompanying  evolution  of  gas  gradually 
diminished  at  a  lower  temperature  (about  350  de- 
grees), the  potential  will  simultaneously  change;  it 
will  diminish  to  the  value  — 1.3  or  — 1.2  volts,  etc. 
The  gas  which  the  carbon  electrode  evolves  in  the 
hot  fused  sodium  hydrate  is  hydrogen  gas. 

If.  instead  of  the  carbon  electrode,  a  platinum  tube 
is  dipped  into  the  fused  sodium  hydrate  and  pure 
hydrogen  gas  is  led  through  it  into  the  liquid,  one 
obtains  with  a  strong  current  of  gas  the  potential 
—  1.5  volts,  and  this  will  be  the  case  at  all  tempera- 
tures between  500  degrees  and  the  point  of  solidifica- 
tion of  the  fused  salt.  If  the  current  of  hydrogen  gas 
is  made  weaker,  the  value  —  1.5  volts  will  not  be 
reached ;  the  figures  will  be  smaller.  The  potential 
of  the  carbon  in  the  fused  sodium  hydrate  is,  accord- 
ing to  this,  not  determined  directly  by  the  carbon,  but 
by  the  hydrogen  which  the  action  of  the  carbon  on 
the  fused  salts  sets  free.  The  temperature  produces 
no  effect  on  the  potential  within  the  given  wide  range, 
but  the  rapidity  of  the  evolution  of  the  hydrogen  is 
of   great   importance. 

Before  we  recognized  this  connection  between  the 
two  w'e  had  held  a  dift'erent  conception  concerning  the 
process  at  the  carbon  electrode.  We  supposed  that 
a  formic  acid  salt  or  an  oxalic  acid  salt,  or  carbon 
monoxide  were  produced,  and  that  these  materials 
determined  the  potential  at  the  carbon  electrode. 
We,  therefore,  tested  the  action  which  an  addition 
of  the  two  named  salts  or  of  the  introduction  of  car- 
bon monoxide  had  on  the  fused  salt,  and  on  the  be- 
havior of  the  platinum  electrode  which  is  dipped 
into  the  fused  salt.  We  found  by  chemical  investiga- 
tions that  former  statements  in  the  literature  were 
confirmed,  according  to  which  oxalates  and  formates 
in  an  excess  of  fused  sodium  hydrate,  pass  over  freely 
into  carbonate  and  hydrogen  gas.  Formates  may  be 
assumed  to  be  a  combination  of  carbon  monoxide 
with  sodium  hydrate,  and  oxalates  may  be  assumed 
to  be  a  combination  of  carbon  monoxide  with  an 
alkali  carbonate.  We  assumed,  therefore,  that  car- 
bon monoxide  with  sodium  hydrate  could  also  pro- 
duce hydrogen  and  sodium  carbonate.  We  found 
this  to  be  definitely  proved  to  be  a  fact,  when  we  led 
carbon  monoxide  through  a  silver  spiral  heated  to 
350  degrees,  in  which  there  was  fused  sodium  hy- 
drate. The  following  reaction  is  thereby  obtained 
with  great  ease : 

Co  -f  2  NaOH  =  CO.Na.  +  H.. 
It  can  be  proved  by  means  of  thermodynamics  tliat 
the  oxalate,  the  formate  and  carbon  monoxide,  when 
they  act  as  such  on  the  electrode,  should  manifest 
their  potentials,  which  exceed  — 1.5  volts.  Such 
potentials,  however,  were  never  observed.  On  the 
other  hand  it  was  found  that  all  three  materials  as 
such  were  inactive  at  the  electrode,  and  that  it  was 
only  the  hydrogen  evolved  by  them  which  charged 
them  and  brought  their  potential  more  or  less  closer 
to  the  value  —  1.5  volts,  according  to  the  rapidity  of 
the  release  of  the  gas.  According  to  these  principles 
we  are  in  a  position  to  say  that  the  so-called  Jacques 
carbon  cell  is  a  hydrogen-oxygen  chain,  in  which  the 
oxygen  of  the  air,  by  the  intermediate  action  of  the 
manganates  at  the  iron  electrode,  acts  with  the  hydro- 
gen released  by  the  carbon  from  the  fused  salt  at  the 
other  electrode.  The  pow^er  of  this  element  depends  on 
the  consistency  of  the  carbon.  If  the  latter  is  loose  and 
capable  of  producing  hydrogen  gas  evolution,  one  ob- 
tains those  values  wliich  are  found  when  one  deducts 
— 1.5  volts  from  the  above-mentioned  values  for  the 
oxj'gen  electrode.  As,  for  instance.  ( — 0.265-7-  1.5), 
that  is,.-i- 1.24  volts  at  312°  C,  and  ( — 0.472-1-1.5), 
that  is,  -f  1.03  volts  at  532°  C. 

Thermo-electric  phenomena  take  no  pait  in  the  pro- 
duction of  these  electromotive  actions.  For  these 
forces  do  not  depend  in  the  least  on  the  materials 
iron  and  carbon,  but  only  on  the  gases  oxygen  and 
hydrogen,  and  the  same  platinum  tube  shows  alter- 
nately the  force  of  the  iron  and  the  carbon  electrode, 
if  at  constant  temperature  we  pass  through  it  oxy- 
gen and  hydrogen  respectively. 

The  element  under  discussion  is  without  importance 
from  the  practical  standpoint,  because  during  its 
action  the  valuable  carbon  electrode  and  the  equally 
expensive  sodium  hydrate  are  changed  into  cheap 
soda,  only  to  obtain  a  little  hydrogen  w'hich  acts  elec- 
tromotively. 

From  the  theoretical  standpoint  such  a  hydrogen- 
oxygen  chain  offers  very  much  of  importance.  It  is 
differentiated  from  the  old  well-known  Grove  hydro- 
gen-oxygen chain,  in  that  it  is  not  liquid  water,  but 
a  solution  of  water  In  fused  sodium  hydrate,  which 
is  produced  by  its  action. 

The  relation  which  Helmholtz  has  proved  for  the 
connection  l>et\vcen  the  electromotive  force  of  re- 
versible galvanic  chains  and  the  reaction  heat  of 
the  process  which  produces  the  current  enables  us  to 
calculate  the  heat  of  reaction  in  the  present  case. 
This  is  shown  to  be  81,650  gram  calories  per  gram 
molecule  of  water  produced.  But  as  the  formation 
of  a  gram  molecule  of  water  vapor  at  the  range  of 
temperatures  of  the  experiment  sets  free  approxi- 
mately 58,650  gram  calories,  it  follows  that  the  evolu- 
tion of  heat  which  accompanies  the  absorption  of  a 
gram  molecule  of  water  vapor  by  a  very  large  quan- 
tity of  fused  sodium  hydrate  has  a  value  of  approxi- 
mately 23.000  gram  calories.  This  high  value  arises 
from  the  fact  that  fused  sodium  hydrate  holds  the 
last  traces  of  water  with  unusual  tenacity,  as  has 
already  been  shown  by  others. 
One  can  carry  out  the  theoretical  conception  on 


the  basis  of  the  Helmholtz  relation  above  given  in 
still  another  way.  One  can,  for  instance,  suppose 
at  the  start  that  an  equilibrium  exists  between  a 
fused  salt  containing  water,  and  the  vapor  pressure 
of  the  water  above  it.  In  this  way  one  arrives  at  the 
conception  that  the  action  of  our  chain  depends  on 
the  change  of  the  atmospheric  oxygen,  which  has  a 
pressure  of  0.2  atmosphere,  and  the  hydrogen  which 
has  an  atmospheric  pressure,  into  water  vapor  of  a 
pressure  corresponding  to  the  state  of  equilibrium 
above  the  w^ater  containing  the  fused  salt.  When 
we  integrate  the  above-mentioned  differential  equa- 
tion of  Helmholtz,  and  for  comparison  consider  the 
known  values  of  the  force  of  the  Grove  gas  chain, 
we  can  calculate  the  vapor  pressure  above  the  fused 
sodium  hydrate  at  different  temperatures.  The  car- 
rying out  of  these  theoretical  calculations  requires  a 
more  extended  representation  of  the  case,  and  this 
departs  too  far  from  the  intention  of  this  discussion 
to  be  embodied  here.  One  can  find  it  In  an  extended 
treatment  of  the  subject  which  will  appear  in  the 
German  language  in  the  Zeitschrift  fiir  Elektro- 
chemie.  The  result  of  the  calculation  is  that  the  vapor 
pressure  above  fused  sodium  hydrate  at  300  degrees 
is  extremely  small  and  increases  with  increasing  tem- 
perature. The  fused  mass  is,  therefore,  especially 
hygroscopic  near  its  point  of  solidification,  and  the 
force  of  the  hydrogen-oxygen  chain  at  this  tem- 
perature is  the  highest.  That  the  force  of  the  Jacques 
carbon  cell  Increases  with  the  temperature  is  not  in 
contradiction  with  this,  but  is  explained  according  to 
our  former  statement  by  the  fact  that  the  evolution 
of  hydrogen  by  the  carbon  increases  In  rapidity  very 
quickly    with    increasing    temperature. 


Induction  Sparker  for  Gas  Engines. 

A  type  of  "butt"  or  contact  sparker  has  been  in- 
troduced by  the  F.  Bissell  Company  of  Toledo.  Ohio, 
known  as  the  Security  induction  sparker,  which  em- 
bodies an  induction  generator  furnishing  alternating 
current    for  the   production   of   the    spark. 

The  device  has  no  motor  nor  bnishes,  with  their 
attendant  troubles.     The  voltage  is  high,  eight  to  10 


INDUCTION    SPARKER    INCLOSED     IN     PROTECTING    CASE. 

volts  on  slow  speed  and  15  on  high  speed.  This  is  a 
small  variation,  considering  the  extreme  fluctuations 
in  engine  speed.  Fifteen  volts  will  not  burn  the 
points.  The  output  is  10  amperes,  giving  a  very 
good  spark  and  making  ignition  sure. 

Strong  and  compact  in  construction,  the  machine 


ONE    METHOD    OF    MOUNTING    INDUCTION    SPARKER. 

is  easily  attached  directly  to  engine,  floor,  wall,  ceil- 
ing or  elsewhere.  It  is  thoroughly  enclosed  and  pro- 
tected from  dirt,  oil  and  dust  and  will  stand  ordinary 
moisture.  The  wiring  is  direct  from  the  soarker  to 
the  engine,  using  no  coil,  on  account  of  the  voltage 
being  sufficient  as  generated  by  the  sparker  itself. 


League  of  American   Municipalities. 

The  eighth  annual  meeting  of  the  League  of 
American  Municipalities  was  held  in  East  St.  Louis, 
111.,  on  October  4th  and  5th.  During  the  two  days 
the  members  discussed  papers  on  many  subjects  per- 
taining to  the  government  of  cities.  The  manage- 
ment of  the  East  St.  Louis  and  Suburban  Railway 
Company  placed  a  number  of  trolley  cars  at  the  dis- 
posal of  the  delegates  and  their  friends,  who  were 
taken  over  the  entire  interurban  system.  On  Octo- 
ber 6th  the  League  met  with  other  civic  organizations 
in  the  Town  Hall  in  the  !Modcl  Street  at  the  World's 
Fair  grounds.  After  the  address  of  President  James 
N.  Head  of  Nashville,  a  number  of  papers  were  read. 
A  memorial  session  to  the  late  Samuel  M'.  Jones, 
mayor  of  Toledo,  Ohio,  was  addressed  by  Allan  A. 
Turner  of  Toledo,  W.  D.  Morgan  of  Georgetown, 
S.  C,  and"  John  MacVIcar  of  Des  Moines. 


October  15,   1904 


^^'ESTERN     ELECTRICIAN 


317 


Whitney  Hot-wire  Measuring  Instru- 
ments. 

Attention  is  again  being  given  to  bot-wire  instru- 
ments, which  were  at  one  time  almost  exclusively 
used  for  electrical  measurements.  The  Whitney 
Electrical  Instrument  Company  is  now  introducing 
a  new  line  of  these  instruments,  designed  to  elimi- 
nate the  imperfections  of  the  earlier  types. 

Fig,  I  is  a  diagram  of  the  working  parts.  A  wire 
(a  b)  of  high  resistance,  low  temperature  coefficient 
and  non-oxidizable  metal  is  secured  at  one  end  to 
a  plate  (c).  passed  around  a  pulley  (d)  secured 
to  a  shaft  (e).  and  its  free  end  brought  back  again 
and   mechanically,    though   not   electrically,    attached 


FIG     I.       DIAGRAM  OF  HOT-WIRE    MEASURING    INSTRUMENT. 

to  the  same  plate  (c).  Plate  (c)  Is  kept  under 
stress  by  the  spring  (f),  which  constantly  tends  to 
pull  it  in  a  direction  at  right  angles  wath  the  axis 
of  the  shaft  (e),  and  is  so  guided  that  it  can  be 
moved  in  that  one  direction  onl}'-.  To  the  shaft  (e) 
is  likewise  secured  an  arm  (g),  bifurcated  at  one 
end  and  counterweighted  at  the  other.  Between  the 
extremities  of  the  bifurcated  ends  of  the  arm  (g) 
is  another  shaft  (h),  on  which  there  is  a  small  pul- 
ley and  to  which  is  attached  the  needle  (I)  that  gives 
the  desired  indications.  A  fine  silk  fiber  is  attached 
at  one  end  to  one  of  the  arms  of  (g),  then  passes 
around  the  pulley  and  the  shaft  (h),  and  finally  has 
its  other  extremity  secured  to  the  other  arm.  The 
arms  are  springy  and  serve  to  keep  the  silk  fiber 
taut.  The  current  to  be  measured  flows  through  the 
wire   (a)   only,  entering  and  leaving  as  Indicated  by 


FIG.    2.       PORTABLE    HOT-WIRE    VOLTMETER. 

the  arrows.  Evidently,  w-hen  (a)  Is  heated  by  the 
passage  of  current,  it  expands,  which,  as  (a)  and 
(b)  were  originally  under  the  same  tension,  makes 
the  tension  of  (a)  relatively  less  than  that  of  (b), 
and  equilibrium  can  be  restored  only  when  the 
pulley  (d^  rotates  sufficiently  to  again  equalize  the 
strain.  The  rotation  of  Cd),  of  course,  carries  (g) 
with  it,  and  (g)  in  moving  causes  the  silk  fiber  to 
rotate  the  shaft  which  carries  the  needle.  If  the 
temperature  of  the  air  surrounding  the  instrument 
changes,  (a)  and  (b)  are  affected  alike,  and  their 
resulting  equal  expansion  simply  results  in  a  move- 
ment of  the  plate  (c)  "back  or  forth  In  its  path 
without  anj^  tendency  to  rotate  the  pulley. 

The  advantage  of  the  above  construction  is, 
first,  that  the  member  which  compensates  for  the 
expansion  of  the  active  W'ire,  due  to  the  temperature 
changes  of  the  surrounding  atmosphere,  is  not  only 
of  the  same  material  as  the  expansion  w^ire  itself, 
but  is  actuallj'-  a  piece  of  the  same  wire,  and  hence 
h?.s  exactly  the  same  mass  and  physical  character- 
istics. Second,  in  former  types  of  hot-wire  Instru- 
ments, the  method  of  operation  involved  keeping  the 
expansion  wire  under  high  stress  by  means  of 
springs,  this  expedient  taking  up  the  slack  In  the 
W'ire  as  it  expands.  These  springs  are  commonly 
applied  to  the  axis  that  carries  the  indicating  hand. 
and  their  tension  is  hence  multiplied  manyfold  by 
the  systems  of  levers,  sagging  wires  or  whatever 
expedient  is  adopted  to  magnify  the  motion  of  the 
wire  from  the  few  thousandths  of  an  inch  that  it 
elongates  to  the  inches  that  the  index  must   sweep 


over.  In  the  Whitney  instruments  it  will  be  noted 
that  the  only  tension  on  the  wire  is  that  of  the 
spring  (f),  which,  in  practice,  is  found  to  be  only 
a  small  fraction  of  that  necessitated  by  the  older 
construction.  The  less  the  wire  is  stressed,  the  less 
will  naturally  be  the  fatigue,  and  hence  the  less 
the  error  due  to  this  cause.  The  Whitney  company 
does  not  claim  to  have  entirely  eliminated  fatigue 
by  this  modification,  but  repeated  tests  have  so  far 
failed  to  disclose  an  error  due  to  that  cause  of  over 
three-quarters  of  one  per  cent.,  and  this  error  en- 
tirely disappears  if,  after  being  left  in  circuit  for 
a  few  minutes,  the  current  is  temporarily  discon- 
nected, the  instrument  needle  adjusted  to  zero  by 
the  simple  means  provided  for  that  purpose,  and 
current  again  turned  on. 

The  objection  of  great  liability  to  burn-out  on 
relatively  small  overloads  Is  met  by  the  fact  that 
the  new  instruments  seem  inherently  more  sensitive 
and  are  hence  normally  worked  at  a  lower  tempera- 
ture. This  margin  of  safety  is  such  that  it  Is  stated 
that  an  overload  sufficient  to  cause  the  indicating 
needle  to  swing  over  120  degrees  beyond  the  ex- 
treme normal  limit  of  the  scale  when  the  cap  is 
removed  may  be  carried  continuously  without  even 
affecting  the  calibration. 

Zero  adjustment  used  in  this  new  line  of  appa- 
ratus is  also  novel.  The  conventional  method  of 
adjusting  zero  errors  In  hot-wire  apparatus  consists 
In  varying  the  stress  on  the  active  wire  by  moving 
one  of  the  abutmets  to  wdiich  the  wire  Is  attached — 
a  procedure  which  is  objectionable  In  that  the  wire 
is  a  member  which  should  be  tampered  with  as  little 
as  possible.  In  the  new  instruments  the  entire  mov- 
ing system,  diagrammatlcally  shown  in  Fig.  i,  Is 
mounted  on  a  single  base  plate  that  is  free  to  rotate 
over  a  small  angle  around  a  heavy  shaft  secured 
to  It  immediately  below  and  in  line  with  shaft  (h), 
around  which  the  needle  swings.  By  means  of  a 
lever  secured  to  this  base  plate  and  projecting  slightly 
beyond  the  cap  that  covers  the  mechanism  the  posi- 
tion of  the  needle  relative  to  the  scale  may  be  al- 
tered at  will  without  interfering  with  the  wire  In 
any  way. 

While  already  nearly  dead-beat  in  its  action,  the 
Instrument  is  provided  with  an  auxiliary  damping 
device,  not  shown  in  Fig.  i.  This  consists  of  an 
aluminum  disk  secured  to  the  shaft  to  which  the 
needle  Is  attached  and  sv;inging  between  the  jaws 
of  a   small  permanent   magnet. 

The  Instruments  are  made  in  both  portable  and 
switchboard  patterns  of  any  range  from  three  volts 
and  200  milliamperes  upward.  The  ammeters  are 
all  worked  on  shunts  which  are  contained  inside  of 
the  instrument  case  In  the  small  sizes  and  are  sep- 
arate In  the  large  ones.  An  idea  of  the  sensibility 
can  be  obtained  from  the  statement  that  the  ammeters 
work  on  shunts  giving  a  drop  of  but  200  millivolts. 

Machado  &  Roller  of  New  York  city,  who  are 
the  general  sales  agents  for  Whitney  electrical  in- 
struments, report  that  they  have  already  received  a 
gratifying  number  of  inquiries  and  orders  and  that 
the  commercial  performance  of  the  meters  shipped 
has  been  satisfactory.  An  illustration  of  a  portable 
voltmeter  of  this  class  Is  given  in  Fig.  2. 


Stage  Plug  and  Receptacle. 

Stage  lighting  as  it  has  been  developed  in  recent 
years  requires  apparatus  of  special  design  and  of 
the  best  construction.  The  accompanying  Illustration 
Is  of  a  stage  plug  and  receptacle  manufactured  by 
the  J.   Lang   Electric    Company   of   Chicago,   and   it 


STAGE    PLUG    AND    RECEPTACI.E. 

possesses  the  admirable  property  of  being  made  en- 
tirely of  fireproof  material.  It  is  substantially  con- 
structed and  the  wires  may  be  attached  and  detached 
■with  ease.  This  plug  has  been  passed  by  the  Na- 
tional Board  of  Fire  Underwriters,  and  the  company 
holds  forth  as  a  further  proof  of  its  safety  and  re- 
liability that  it  is  recommended  by  the  Department 
of  Electricity  of  the  city  of  Chicago  as  meeting  with 
;all  tije  requirements  of  the  city's  revised  ordinances. 


Telegraph  Lines  in  Mexico. 

In  his  recent  message  to  the  Mexican  Congress 
President  Diaz  says:  "With  regard  to  the  telegraph 
lines,  I  have  to  inform  you  that  the  newly  strung 
lines  of  the  federal  system  aggregate  1.500  kilometers. 
Nine  new  offices  have  been  opened,  and  a  subter- 
ranean cable  1,500  meters  long  has  been  laid  be- 
tween the  city  of  Campeche  and  the  station  of  the 
Gulf  subterranean  cable.  The  system  of  communica- 
tion by  wireless  telegraph  between  Cape  Haro.  state 
of  Sonora,  and  Santa  Rosalia.  Lower  California, 
has  continued  to  be  operated  with  fair  success.  The 
earnings  of  the  federal  telegraph  lines,  as  compared 
with  the  previous  fiscal  year,  have  increased  more 
than  10  per  cent.,  and  the  service  of  drafts  has  been 
continued  to  be  continually  expanded  to  meet  the 
public  demands,  so  that  now  nearly  one-half  of  the 
435  offices  of  the  system  have  been  authorized  to 
provide  the  service  In  question." 


Unique  Advertising  Card. 

The  accompanying  illustration  is  a  good  representa- 
tion of  one  of  the  advertising  display  cards  which 
are  mailed  upon  application  by  the  H.  W.  Johns- 
Manville  Company  of  New  York  city,  with  the  ex- 
ception that  the  colors  are  lacking.     The  cards  bear 
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UNIQUE    ADVERTISING    CARD. 

the  title  "The  Gateway  to  Profit."  The  one  shown  in 
the  picture  shows  "Asbestos  fire  felt,"  "85  per  cent. 

magnesia,"  "Asbestocel"  and  other  pipe  and  boiler 
coverings  in  the  actual  colors  of  the  goods.  The 
other  card  represents  "Kearsarge,"  "Moboline"  and 
"Vulcabeston"  and  several  other  kinds  of  packing, 
also  in  colors.  As  intimated  on  the  card,  "an  in- 
quiry \\\\\  bring  the  key"  to  this  gateway. 


BOOK  TABLE. 


Manufacturing  Cost.     By  H.  L.  C  Hall.     Detroit. 

Mich. :      The    Book-keeper    Publishing    Company. 

1904.      Pd.    (4%  by   jVs  inches)    igi.     Illustrated. 

Price,  $3.' 

Never  before  in  commercial  practice  has  there 
been  so  great  a  demand  for  the  application  of  system 
to  the  conduct  of  business.  It  is  not  enough  nowa- 
days that  the  accountant  of  a  manufacturing  concern 
shall  be  able  at  certain  intervals  to  submit  a  bare 
statement  of  profit  or  loss,  of  sales  and  expenses. 
Details  must  be  given  which  shall  serve  to  show  the 
manufacturer  how  to  meet  comnetition  and  get  a 
fair  return  upon  his  Investment.  It  is  important  that 
he  should  know  the  final  cost  of  each  unit  of  manu- 
facture, and  systematic  methods  alone  may  be  relied 
upon  to  supply  his  need.  Such  methods  it  is  the 
effort  of  the  author  of  this  book  to  describe  and  ex- 
plain. 

Chapters,  or  sections,  as  the  divisions  of  the  work 
are  called,  are  devoted  to  organization;  the  relation 
between  cost  accounts  and  general  accounts;  loose- 
leaf  and  card  systems  of  cost-accounting  records; 
time  record  and  pay-roll  systems — in  short,  to  what- 
ever relates  to  the  important  matter  of  cost-finding. 
To  all  this  Mr.  Hall  brings  experience  and  consci- 
entious effort,  and  it  is  to  be  doubted  if  much  could 
have  been  added  to  his  subject-matter  to  increase  the 
usefulness  of  the  book. 

The  writer's  recognition  of  the  limitations  of  his 
task  will  be  appreciated  by  those  readers  who  believe 
that  hard-and-fast  rules  may  not  be  set  down  for 
the  guidance  of  those  engaged  in  the  production  and 
selling  of  merchandise,  nor  for  those  whose  work 
It  is  to  keep  a  record  of  such  transactions.  It  is 
often  a  matter  for  the  exercise  of  shrewd  judgment 
to  apportion  items  of  general  expense  equitably  upon 
the  cost  sheet,  particularly  whei'e  the  output  of  a 
factory  is  varied  in  character.  In  such  W'Ork  the 
carefully  prepared  forms  and  the  methods  suggested 
in  Mr.  Hall's  book  should  be  helpful. 
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Rotary  Converters   and    Motor-genera- 
tor Sets.' 
By  William  C.  L.  Eglin. 

In  the  distributing  systems  of  the  electric-supply 
companies  in  the  United  States  the  demand  for  low- 
tension  direct-current  service  is  usually  of  the  first 
importance.  The  distribution  is  underground  by 
means  of  three-nire  network  and  fed  from  sub-sla- 
tions  located  near  the  load  centers,  the  sub-stations 
being  connected  by  means  of  high-tension  alternating- 
current  feeders  from  the  main  generating  station, 
which  is  located  where  the  best  facilities  are  avail- 
able for  economical  operation.  The  sub-stations  arc 
usually  provided  with  a  storage  battery,  and  in  some 
cases  with  an  auxiliary  steam  equipment,  which  is 
used  in  the  event  of  emergency  or  for  extraordinary 
loads  during  the  winter  months.  In  most  cases,  how- 
ever, where  auxiliary  steam  apparatus  is  used,  it 
forms  part  of  an  old  generating  station  which  has 
been  changed  to  a  sub-station. 

The  percentage  of  the  total  load  converted  for 
direct  current  varies  widely  in  different  localities, 
and  in  the  larger  supply  companies  it  varies  from  30 
per  cent,  to  100  per  cent.  Some  of  the  leading 
companies  also  supply  power  to  the  sub-stations  of 
street-railway  companies,  and  others  have  a  300-volt 
power  circuit,  although  most  of  the  direct  current  is 
supplied  on  three-wire  230-volt  systems. 

In  all  cases  the  percentage  of  the  total  load  con- 
verted from  alternating  current  to  direct  current  is 
large,  so  that  an  effective,  reliable  and  efficient  means 
of  transforming  alternating  current  to  direct  current 
is  essential.  The  three  methods  available  for  this 
purpose  are  rotary  converters,  motor-generator  sets 
and  rectifiers,  the  first  two  only  of  which  are  available 
at  present  for  transforming  large  currents. 
Rotary  Cox\"erters. 

A  rotary  converter  is  similar  to  a  direct-current 
generator,  with  taps  made  on  the  armature  winding 
and  the  addition  of  collector  rings  so  as  to  introduce 
alternating  current.  In  a  single-phase  rotary  con- 
verter these  taps  would  be  made  iSo  degrees  apart; 
for  two-phase,  90  degrees,  and  similar  arrangements 
for  multiphase  systems.  In  most  of  the  larger  rotary 
converters  using  three-phase  systems  the  phases  are 
split  so  as  to  use  six  phases  on  the  rotary  converter, 
and  in  that  way  increase  the  capacity  of  the  machine. 
The  efficiency  of  the  rotary  converter  is  higher  than 
the  direct-current  generator,  for  the  reason  that  part 
of  the  current  passes  directly  through  the  windings. 
The  rotar>'  converter  must  be  operated  in  synchron- 
ism w'ith  the  generator,  and  when  started  from  the 
alternating-current  side  has  all  the  characteristics 
of  a  synchronous  motor.  The  rotary  converter  may 
be  either  shunt-wound  or  compound-wound.  The 
voltage  at  the  direct-current  end  of  the  shunt-wound 
type  depends  upon  the  voltage  of  the  alternating 
current  delivered  to  the  collector  rings,  and  practi- 
cally cannot  be  varied  without  varying  the  alternat- 
ing current  impressed  on  it.  Varying  the  field 
strength  has  the  effect  of  changing  the  power  factor, 
making  the  current  either  leading  or  lagging  without 
materially  changing  the  voltage  delivered  on  the  di- 
rect-current end.  This  necessitates  some  form  of 
regulator  on  the  alternating-current  side  so  as  to 
control  the  voltage  on  the  direct-current  end  of  the 
rotar}'.  There  are  two  methods,  either  the  introduc- 
tion of  induction  regulators  in  the  alternating-cur- 
rent leads  on  each  phase  of  the  rotary,  or  dial 
switches  on  the  stepdown  transformers,  which  vary 
the  ratio  between  the  primary  and  secondary  winding. 
The  stepdown  transformers  are  arranged  so  as  to  de- 
liver the  proper  voltage  for  the  electromotive  force 
desired  on  the  direct-current  side  of  the  rotaiy; 
and  therefore  a  rotary-converter  equipment  consists 
of  stepdown  transformers,  regulators  and  the  rotary 
converter,  with  the  necessary  switches  and  safety 
devices. 

Means  must  be  provided  for  starting  the  rotary 
converter  and  bringing  it  to  synchronous  speed.  The 
rotary  may  be  started  from  either  end,  preferably 
from  the  direct-current  side.  When  starting  from 
the  alternating-current  side  the  current  required  ex- 
ceeds the  full-load  current  usually  from  50  to  100 
per  cent. :  and  some  means  must  be  provided  for 
controlling  this  large  current;  also  the  field  must  be 
cut  out  until  synchronous  speed  is  obtained. 

When  started  from  the  direct-current  side  the  ma- 
chine is  started  similar  to  the  direct-current  motor 
with  variable  resistances  in  the  armature  circuit, 
which  is  gradually  cut  out  as  the  machine  accelerates 
in  speed.  The  rotary  is  then  s>-nchronized  with  the 
alternating-current  generator  similar  to  the  opera- 
tion of  paralleling  two  alternators.  Starting  arrange- 
ments may  be  common  for  a  number  of  rotaries,  and 
this  is  arranged  for  by  switches  on  the  switchboard. 

A  third  method  which  has  been  used  on  large 
rotar>-  converters  is  the  starting  motor,  using  an 
alternating-current  motor  of  the  induction  type  to 
bring  the  machine  up  to  synchronous  speed.  When 
only  one  rotary  converter  is  in  use  and  direct  cur- 
rent is  not  available  for  starting,  and  the  rotary  is 
therefore  started  from  the  alternating-airrent  side, 
care  must  be  exercised  to  test  the  polarity,  as  it  is 
very  probable  it  may  be  reversed.  This  can  usually 
be  rectified  by  opening  the  switch  on  the  alternating- 
current  side,  allowing  thfe  machine  to  slip  a  pole. 

The  rotary  converter  meets  all  of  the  commercial 
conditions  demanded  of  it,  and  is  capable  of  deliver- 

I.  A  paper  presented  before  Section  E  at  the  International 
ElectricalConcress  at  St.  Louis.  September  I2,  1904.  Mr.  EgHn 
is  ^  encineer  o(  the  Philadelphia  Electric  Company. 


ing  current  on  the  direct-current  side  from  no 
to  600  volts.  It  can  be  operated  on  varying  fre- 
quencies from  25  to  60  cycles  successfully.  Rotary 
converters  operate  better  at  the  low  frequencies  for 
reasons  which  will  be  discussed  later. 

In  the  early  introduction  of  rotary  converters 
difficulties  were  met  which  were  principally  due  to 
hunting,  usually  caused  by  variations  in  the  angular 
velocity  of  the  generator.  This  caused  a  swing 
action  of  the  revolving  part  of  the  rotary  converter, 
which  generally  increased  unless  some  means  were 
provided  to  dampen  this  effect.  The  effect  of  hunting 
causes  excessive  sparking  of  the  brushes,  and  when 
hunting  becomes  excessive  the  machine  will  flash 
over  at  the  commutator  and  short-circuit  the  direct- 
current  side  of  the  machine;  and  unless  safety  de- 
vices are  provided  the  machine  is  liable  to  be  de- 
stroyed. The  difficulty  of  hunting  has  been  overcome 
by  the  addition  of  bridges  between  the  poles  of  the 
machine.  The  design  of  these  bridges  was  capable 
of  being  varied  so  as  to  increase  the  d'dmpening  effect 
required.  The  first  form  was  a  copper  bridge  placed 
between  the  poles,  but  it  was  found  that  additional 
dampening  effect  was  required.  The  poles  were  then 
undercut  and  copper  bridges  were  extended  under 
the  pole  tips.  The  most  powerful  form  consisted  of 
a  copper  bridge  imbedded  in  the  pole  face.  The 
addition  of  bridges  usually  reduced  the  efficiency  of 
the  machine ;  rarely,  however,  exceeding  one  to  1V2 
per  cent.  The  proper  remedy  for  hunting  is  natur- 
ally the  removing  of  the  cause  by  obtaining  a  uni- 
form rotation  of  the  generator,  which  can  be  accom- 
plished by  the  combination  of  an  effective  governor 
and  the  necessary  flywheel  eff'ect  on  the  engine. 
Hunting  does  not  seem  to  take  place  when  the  gener- 
ators are  driven  by  either  steam  or  water  turbines. 
.\  number  of  rotary  converters  have  failed,  owing  to 
the  killing  of  the  field,  due  either  to  the  circuit  being 
open  or  to  the  effect  upon  the  field  caused  by  dis- 
turbances on  the  alternating-current  side,  thus  al- 
lowing the  machine  to  exceed  its  normal  speed,  or, 
in  other  words,  run  away.  The'^e  failures  have  re- 
quired the  installation  of  auxiliary  apparatus  and 
of  safety  devices,  which  are  usually  installed  as  fol- 
lows : 

A  circuit-breaker  on  the  direct-current  side  is  ar- 
ranged to  trip  with  excessive  overload,  which  cuts 
out  the  rotary  in  the  event  of  it  flashing  over  at  the 
commutator,  and  speed-limiting  devices  trip  the 
circuit-breakers  on  the  alternating-current  and  direct- 
current  sides.  In  some  cases  the  alternating-current 
side  of  the  rotary  is  provided  with  an  overload  and 
reverse-current  circuit-breaker  which  trips  when  the 
current  is  reversed;  or,  in  other  words,  when  the 
rotary  is  running  inverted,  supplying  alternating  cur- 
rent to  the  line  and  taking  direct  current  from  the 
sub- station. 

There  are  a  number  of  different  forms  of  speed- 
limiting  devices,  both  electrical  and  mechanical.  One 
form  of  electrical  device  consists  of  a  differential  re- 
lay, one  set  of  coils  being  connected  to  the  alternat- 
ing-current bus  and  the  other  set  to  the  collector 
rings.  In  the  event  of  the  rotary  exceeding  its 
speed,  the  frequency  at  the  collector  rings  will  in- 
crease, causing  an  unbalance  at  the  relay  and  trip- 
ping the  circuit-breakers.  The  mechanical  devices 
usually  consist  of  some  governor  attachments  which 
make  contact  in  the  event  of  the  shaft  running  above 
its  normal  speed  and  tripping  the  circuit-breakers. 
A'arious  arrangements  of  the  field  wiring  so  as  to 
allow  combination  separate  and  self-exciting  connec- 
tions have  been  tried  so  as  to  prevent  errors  on  the 
part  of  the  operators. 

The  study  of  the  rotary  converter  from  an  operat- 
ing standpoint  early  indicated  that  the  machine  had 
a  high  inherent  efficiency ;  that  the  voltage  and  load 
could  be  easily  regulated  and  the  power  factor  ad- 
justed to  suit  the  best  operative  conditions  of  the 
system,  and  that  the  first  cost  of  the  outfit  was  com- 
paratively low.  For  these  reasons  it  was  exten- 
sively used,  especially  for  frequencies  of  25  cycles. 
Motor-generator  Sets. 

Before  the  rotary  converter  had  been  fully  devel- 
oped a  number  of  these  machines  were  installed  on 
systems  with  frequencies  of  60  cycles;  and  at  this 
frequency  the  difficulties  due  to  hunting  were  greatly 
increased,  and  in  some  cases  satisfactory  operation 
could  not  be  obtained.  This  led  to  the  introduction 
of  the  motor-generator  sets.  The  first  motor-gener- 
ator sets  w-ere  installed  so  as  to  obtain  the  most  reli- 
able equipment  irrespective  of  the  cost  or  efficiency. 
These  equipments  consisted  of  a  low-voltage  multi- 
phase induction  motor,  direct  connected  to  either 
one  or  two  direct-current  generators  mounted  upon  a 
common  base.  The  motors  were  arranged  with  sta- 
tionary coils  and' squirrel-cage  winding  on  the  rotor, 
and  they  were  similar  in  most  respects  to  the  small 
motors  which  have  been  used  successfully  for  a 
variety  of  purposes.  The  generators  were  of  stand- 
ard design  and  the  motors  were  built  to  suit  the  speed 
of  the  generator;  the  motor  being  supplied  with  low- 
voltage  current  from  stepdown  transformers.  On 
account  of  using  induction-type  motors  the  difficul- 
ties due  to  hunting  were  removed,  and  the  operation 
in  the  sub-station  was  further  simplified  by  having 
no  electrical  communication  between  the  direct  and 
alternating-current  sides,  thus  removing  the  dangers 
of  the  machine  running  away. 

The  motor-generator  sets  can  be  started  either  from 
the  direct  or  alternating-current  side  by  using  the 
generator  as  a  motor  and  placing  a  variable  resist- 
ance in  the  armature  circuit  similar  to  the  method 
used   in   starting  the   rotary   converter.     When   th«! 


set  is  started  from  the  alternating-current  side  some 
current-limiting  device  is  introduced  in  the  alternat- 
ing current  leading  to  the  motor.  It  has  been  found 
of  advantage  in  practice  to  synchronize  the  larger 
motor-generator  sets  so  as  to  prevent  any  sudden 
rush  of  current  when  throwing  the  motors  on  the 
system.  As  the  usual  methods  of  synchronizing  are 
not  suitable  for  this  purpose,  a  disk  with  white  and 
black  stripes  it  attached  to  the  shaft  and  with  an  arc 
lamp  connected  to  the  alternating-current  bus,  the 
set  can  be  readily  synchronized  and  at  synchronous 
speed  the  black  and  w^hite  stripes  are  readily  visible. 
By  the  attachment  of  mirrors  to  the  pillow  blocks 
of  the  various  .motors,  each  set  can  readily  be  syn- 
chronized by  the  switchboard  attendant.  Bringing 
the  machine  to  synchronous  speeds  is  not  essential, 
although  it  is  recommended  for  the  larger  size  units; 
that  is  to  say,  machines  of  400  kilo\vatts  or  larger. 
It  has  been  found  advantageous  to  start  both  gener- 
ators and  rotary  converters  from  the  direct-current 
side  with  a  starting  bar  operated  by  hand,  thus  re- 
ducing the  amount  of  current  required  to  overcome 
the  friction  of  rest  about  one-half.  This  is  often 
important  when  the  sub-station  is  heavily  loaded 
and  the  current  is  drawn  from  it  to  start  additional 
machines.  It  also  reduces  the  size  of  the  startmg 
resistance.  For  example,  400-kilowatt  motor-gener- 
ator sets  or  rotary  converters  may  require  from  400 
to  600  amperes  to  start  them  from  rest,  providing 
the  machines  have  been  standing  for  some  time,  and 
thus  allowed  the  oil  to  squeeze  out  between  the  bear- 
ing and  the  shaft.  With  the  assistance  of  the  starting 
bar  this  current  can  be  cut  down  to  200,  and  not 
exceeding  250  amperes  at  230  A'olts. 

The  operation  of  these  motor-generator  sets  was 
all  that  could  be  expected  of  tliem.  and  was  satisfac- 
tory in  all  respects ;  but,  on  account  of  their  inef- 
ficiency and  high  first  cost,  improvements  were  de- 
manded. 

.A.  very  rational  step  was  the  abolishment  of  step- 
down  transformers  and  the  substitution  of  a  high- 
tension  winding  for  the  low  tension  on  the  motors; 
the  introduction  of  one  250  to  300-volt  generator  in- 
stead of  two  125  to  150-volt  generators,  and,  in  some 
cases,  the  substitution  of  a  synchronous  motor  for  an 
induction  motor. 

ITie  use  of  the  high-tension  winding  on  the 
motor  removed  the  necessity  for  and  cost  of  the  step- 
down  transformers,  and  more  than  compensated  for 
the  additional  floor  space  required  by  the  motor-gen- 
erator set.  Regulators  on  the  alternating-current  side 
were  unnecessary — the  voltage  on  the  direct-current 
generators  being  readily  controlled  by  a  rheostat  on 
the  shunt  field — and  the  operation  was  simplified,  al- 
lowing the  equipment  to  be  handled  by  the  regular 
class  of  djmamo  operators,  this  being  of  great  im- 
portance in  large  systems,  as  it  requires  less  time 
to  train  the  operators.  Disturbances  on  the  alter- 
nating-current side  of  the  system  have  little  eft'ect  on 
the  motor-genera-tor  sets  and  are  of  such  a  character 
that  they  are  easily  provided  for  by  protecting  devices. 

The  objection  to  motor  generators,  especially  those 
of  induction  type,  is  the  low  pow'er  factor,  which 
increases  the  losses  in  the  feeders.  The  losses  in  the 
■feeders  are  usually  a  small  part  of  the  total  loss,  so 
that  this  in  many  cases  is  not  important. 

The  first  cost  of  motor- gen  era  tor  sets  is  usually 
somew-hat  higher  than  of  rotary  converters,  particu- 
larly in  the  large  sizes.  The  actual  difference,  how- 
ever, is  not  so  great  as  generally  supposed.  The 
relative  costs  of  the  various  sizes  arc  shown  in  the 
following  table : 

CoMPAR.\Ti\E  Table  of  Costs. 


Rotaries  with 
Transformers 

and  Recs. 
i  Cyc.      60  Cyc, 
I. 00  1.05 


25  Cyc. 
Synch. 


25  Cyc. 
Ind. 


60  Cyc. 
Synch. 


60  Cyc. 
Ind. 


Mt.  Gen.  Mt.  Gen.  Mt.  Gen.  Mt.  Gen. 


Capacity 
1,000  Kw 

500  Kw....i.oo  1.00  1,05  1.05  1.00  1. 00 

25010300  Kw.i. 00  .95  1. 00  .05  -95  -95 

This  is  based  on  quotations  by  the  same  manufac- 
turer of  rotary  converters  and  motor-generator  sets 
of  25  and  60  cycles,  with  a  25-cycle  rotary  converter 
with  transformers  and  regulators  as  a  unit. 

The  following  table  shows  the  efficiency  of  a  400- 
kilowatt  60-cycle  rotary  converter  and  a  400-kilowatt 
6o-cycle  motor-generator  set  with  both  high  and 
low--voltage  motors.  These  tests  were  made  at  the 
works  of  the  manufacturers  and  show  that  even  at 
high  frequencies  the  rotarj--  converter  is  more  effi- 
cient than  the   motor-generator  set: 

CoMPAR.\TivE  Efficiency. 

2-phasc,  16  poles,  400  K\V.,  450  revs,,  230  to  300  volts 
rotary. 

2-phase,  60  cycles,  5,000  volts  primary,  210  to  160  volts 
secondary,  static  transformer. 


Per  cent. 

Combined  Efficiency. 

Load. 

At  210  volts.                  At  160  volt 

100 

89.6 

00.5 

75 

88.0 

88.9 

.■^0 

84.3 

85.5 

25 

73-0 

75-3 

Motor  generator  set: 

D.  C.  10  poles,  400  K\V. 

450  revs. 

125  to  150  volts. 

A.  C.  1 6  poles.  560  KW. 

450  revs. 

380  volts. 

Per  cent. 

Combined  efficiency 

load. 

at  i<;o  volts. 

100 

82. 0 

Motor  generator  set: 

n.  C.  iop6lcs.  400  KW. 

450  revs. 

230  to  300  volts. 

A.  C.  16  poles,  -^eo  KW. 

450  revs. 

220  volts. 

Per  cent 

Combined  efficiency 

load. 

at  300  volts. 

100 

S4.9 

Motor  generator  set: 

n.  C.  TO  poles.  400  KW. 

450  revs. 

230  to  300  volts. 

A.  C.  16  poles,  5:60  KW. 

450  revs. 

5,500  volts. 

Per  cent. 

Combined  efficiency 

load. 

at  300  volts. 

100 

86.9 

After  these  machines  were  installed  in  the  sub- 
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stations  a  series  of  tests  were  made,  using  the  same 
observers  and  the  same  instruments  (the  instruments 
which  were  checked  between  tests),  so  as  to  obtain 
the  all-day  efficiencies  when  operating  under  com- 
mercial conditions ;  the  rotary  converters  being  placed 
in  one  sub-station  and  the  motor  generators  in  an- 
other, but  both  supplied  from  the  same  generating 
station.  It  would  appear  from  these  tests  there  is  no 
practical  difference  in  the  commercial  efficiency  be- 
tween the  high-voltage  motor-generator  set  and  the 
rotarj-  converter,  and,  as  was  to  be  expected,  the 
low-voltage  motor-generator  set  was  the  most  inef- 
ficient 

All-day   Efficiencies   Under   Commercial   Condi- 
tions. 

.—Power    Factor — 

T>T)e  of  machine.     Load.  H.P.  Eff.  A.Ph.  C.Ph.  Av. 

Ind.  Motor Empty        o  o.o       o.o     45-9     ^3-0 

Quarter  phase  . .       j4  140  72.9     67.1     S6.4     76.7 

No.  I.  H.  P.,  560 '/i  280  8,2.1     S3.S     92. S     88.2 

Volts,  220    -M  420  85.3     86.4    90.4     8S.4 

Amp.,  1,150   ....Full  Id.  560  85.4     SS.7     92.  r     90.4 

Ind.  Motor Empty         0  0.0       3.9     29.1      16.5 

Quarter  phase  .  .        li  140  72.7     56.9     69.7     63.3 

No.  2.  H.  P.,  560    'A  2S0  81.2     77-4     82.S     80.0 

\'oIts,  6,000 H  420  S4.7     82.S     86.2     84.3 

Amp.,  47    Full  Id.  560  85.9     85.6     88.9     87.3 

Rotary J4  134  70.9     99-2  ro6.o  102.6 

No.  3.  Quarter  phase   ..        J^  268  77.2  100.5  t05.i   102.8 

K.   W.,   400    ...        H  402  80.4     97.4  102.4    99-9 

Volts,  250    Full  Id.  536  84.1     97.6     98.0     97. S 

Conclusions. 

The  type  of  machine  to  be  installed  in  sub-stations 
depends  principally  upon  the  frequency  of  the  systein 
and  the  importance  of  reliable  and  continuous  service. 
The  frequency  to  be  used  depends  upon  other  con- 
ditions which  are  outside  the  scope  of  this  paper. 

In  cases  where  the  largest  percentage  of  the  output 
of  the  generating  station  is  to  be  transformed  to  low- 
tension,  direct-current,  25-cycle  rotary  converters 
should  be  installed  on  account  of  their  higher  effi- 
ciency and  low-er  first  cost.  The  very  large  number 
of  these  machines  which  are  now  in  successful  oper- 
ation proves  conclusively  their  reliability  and  effect- 
iveness. In  mixed  systems,  and  where  the  percentage 
of  current  transformed  for  low-tension  distribution 
is  small,  motor  generators  are  desirable.  With  higher 
frequency,  particularly  60  cycles,  it  has  been  shown 
that  motor  generators  compare  favorably  in  effi- 
ciency and  are  much  more  reliable  and  simple  in  their 
operation. 

Work  of  the  Reichsanstalt  in  I  903. 

An  interesting  account  of  electrical  work  done  by 
the  Physikalisch-Technischen  Reichsanstalt  of  Char- 
lottenburg,  Germany,  during  1903,  is  given  in  a  re- 
cent issue  of  the  Elektrotechnische  Zeitschrift.  Dur- 
ing the  period  referred  to  a  large  number  of  tests 
were  made  on  alternating  and  direct-current  volt- 
meters, current  meters,  wattmeters,  electricity  me- 
ters, etc.  Direct  and  alternating-current  motors  and 
transformers  were  also  tested.  Various  materials, 
including  oils,  varnish,  porcelain  insulators  and  tubes, 
wires  and  cables,  were  subjected  to  tests.  Of  107 
Clark  cells  36  deviated  from  the  standard  (German) 
voltage  of  1.4328  by  amounts  varying  between  nothing 
and  0.0004  volt;  48  showed  variations  between  0.0004 
and  0.0007  volt ;  13  betw-een  0.0007  and  o.ooio  volt, 
while  in  five  cases  the  errors  were  more  than  0.0010 
volt.  A  large  number  of  metals  used  in  the  con- 
struction of  electric  machinery  were  tested  as  to 
their  magnetic  properties.  Several  firms  have  now 
succeeded,  it  appears,  in  producing  iron  with  ex- 
cellent magnetic  properties,  but  having  at  the  same 
lime  a  comparatively  high  electrical  resistance  (0.5 
ohm  for  3  rod  one  meter  long  and  a  section  of  one 
square  millimeter)  ;  such  iron  would  have,  of  course, 
relatively  small  eddy-current  losses.  It  was  also 
observed  that  a  sample  having  a  maximum  per- 
meability need  not  necessarily  show  a  high  per- 
meability at  the  foot  of  the  permeability  curve.  Pho- 
tometric tests  of  various  kinds  of  lamps  and  ac- 
cessories were  carried  out.  The  lowest  consumption 
per  mean  spherical  candlepow-er  (German  unit) 
among  the  arc  lamps  with  colored  arcs  was  found  to 
be  0.37  watt.  Osmium  lamps  w'ere  tested  at  38  volts 
and  showed  ver>^  economical  figures,  which,  more- 
over, varied  but  little  with  time.  In  June  the  light- 
ing commission  w'hich  w^as  formed  at  the  time  of 
the  Paris  Exhibition  held  a  meeting  at  Zurich,  and 
the  most  interesting  subject  with  which  this  com- 
mission occupied  itself  was  the  fixing  of  the  relative 
values  of  the  light  units  employed  in  various  coun- 
tries. Although  investigations  with  regard  to  this 
subject  are  still  going  on,  it  w^as  decided  to  fix  the 
relative  values  temporarily  as  follows :  One  Carcel 
lamp  ^  10.9  Hefner  candles;  one  lO-candlepower 
pentane  lamp  ^  11.4  Hefner  candles. 


CORRESPONDENCE, 


Telephoning  "Want  Ads." 

The  most  recent  improvement  to  the  system  early 
installed  by  the  Chicago  Daily  NeW'S  for  telephoning 
w-ant  ads  in  to  the  paper  from  dozens  of  remote 
branch  offices  about  the  city  is  credited  to  the  evening 
Journal  of  Wilmington,  Del.,  some  weeks  ago,  which 
has  utilized  the  coin  telephones  in  that  city.  Per- 
sons wishing  to  place  a  "want  ad"  in  the  Journal 
simply  call  telephone  33  and  drop  a  quarter  into 
the  slot,  telephoning  their  copy  and  also  paying  for 
the  "ad"  in  advance.  As  many  as  1,000  w'ant  ads 
have  been  telephoned  to  the  Chicago  Daily  News  in 
one  day.  Five  hundred  branch  offices  receive  the 
ads  and  10  telephones  are  used  at  the  office  of  the 
paper  to   take  them. 


Great  Britain. 

London,  October  i. — Ever  since  Mr.  Yerkes  came 
to  England  and  took  in  hand  the  electrification  of  the 
Metropolitan  District  Railway  and  the  various  tube 
railways  in  connection  therewith,  it  has  always  been 
the  avowed  intention  of  placing  all  orders  for  the 
necessary  materials  in  the  hands  of  English  manu- 
facturers. Up  to  the  present  this  has  been  done 
without  difficulty,  but  the  somewhat  startling  an- 
nouncement was  made  a  few  days  ago  that  an  order 
for  100  steel  motor  cars  and  carriages  for  the  Baker 
Street  and  Waterloo  tube  railway  had  had  to  be 
placed  in  America,  owing  to  British  makers  being 
unable  to  accept  the  contract  through  lack  of  plant. 
Who  the  firms  were  who  refused  the  contract  has 
not  cotne  to  light,  but  although  the  daily  papers  ac- 
cept the  explanation,  it  is  only  natural  that  engineers 
and  the  technical  press  are  distinctly  sceptical  as  to 
the  accuracy  of  the  statement.  Both  by  the  technical 
and  daily  press,  however,  a  request  has  been  made 
for  an  explanation  by  those  makers  who  apparently 
refused  the  contract,  but  so  far  this  has  not  been 
forthcoming.  The  above  explanation  was  given  by 
Mr.  Chapman  (formerly  of  Chicago),  Mr.  Yerkes' 
engineer,  to  a  representative  of  an  evening  paper, 
but  a  fuller  one  is  awaited  with  interest. 

The  announcement  made  a  short  time  ago  that, 
the  Huddersfield  corporation  had  devised  a  truck 
for  hauling  coal  upon  the  municipal  trolley-tramway 
system  has  revealed  other  instances  here  of  the  car- 
riage of  goods  and  minerals  by  means  of  specially 
designed  trucks  with  the  trolley  attachment.  Thus 
coal  is  delivered  by  a  similar  means  upon  the  large 
systems  of  electric  tramways  roundabout  Birming- 
ham, and  upon  the  Liverpool  corporation  tramways 
salt  is  carted  from  the  docks  in  trucks  designed  in 
a  similar  manner.  A  large  number  of  corporations 
and  companies  have  parliamentary  powers  to  under- 
take such  work,  but  the  instances  in  which  they 
have  been  put  to  practical  use  are  very  few  indeed. 
The  difficulty  appears  to  have  been  in  designing  a 
suitable  frame  to  take  the  electrical  equipment  and 
at  the  same  time  to  allow  of  sufficient  loading  and 
unloading  facilities.  But  this  appears  to  be  capable 
of  being  overcome,  and  a  considerable  developmeiit 
of  this  class  of  traffic  in  large  commercial  centers  is 
looked  for.  Already  on  many  tramway  systems  an 
extensive  business  is  done  in  the  carrying  of  small 
parcels. 

The  instances  in  which  the  National  Telephone 
Company  and  local  authorities  have  come  to  logger- 
heads are  not  infrequent.  At  Swansea  a  difficulty 
of  another  kind  to  the  usual  bone  of  contention,  viz., 
the  placing  of  the  company's  wires  underground,  has 
arisen.  The  two  parties  in  this  instance  cannot  agree 
as  to  the  terms  upon  which  intercommunication  be- 
tween their  respective  systems  shall  take  place.  The 
Swansea  corporation  has  an  exchange  in  operation 
under  a  lincense  by  the  postmaster-general.  One  of 
the  terms  upder  which  these  licenses  are  granted  is 
that  the  company's  license  in  the  same  district  shall 
be  extended  so  as  to  expire  simultaneously  with  the 
municipal  license,  and  in  return  for  this  concession 
intercommunication  between  the  two  systems  is  stip- 
ulated. According  to  the  corporation,  the  company 
has  acted  in  an  unreasonable  spirit,  and  proceedings 
are  to  be  taken  in  the  courts  to  enforce  the  terms 
of  the  license. 

Many  references  have  been  made  recently  to  the 
extra  vigilance  now  being  displaj'ed  by  public  de- 
partments in  regard  to  municipal  trading  iii  this 
country.  Another  instance  worthy  of  record  is  the 
activity  at  present  being  displayed  by  the  Board  of 
Trade  with  regard  to  the  large  number  of  old  elec- 
tric-lighting provisional  orders  which  have  been  lying 
dormant  for  several  years.  In  these  days  of  lai;ge 
power  companies  many  small  local  authorities  which 
own  orders  which  are  very  old,  when  questioned 
as  to  the  likelihood  of  their  order  being  put  into 
force,  seek  refuge  in  the  excuse  that  they  are  waiting 
for  such  and  such  a  power  company  to  commence 
supplying.  In  many  instances  this  is  accepted  as  a 
valid  excuse,  but  in  other  cases  inquiries  on  the  spot 
have  induced  the  Board  of  Trade  to  revoke  the  or- 
ders, several  having  been  served  in  this  manner 
during  the  last  few  months.  This  is  as  it  should 
he,  for  it  has  been  the  custom  in  the  past  for  local 
authorities  of  small  size  to  hold  electric-lighting 
powers  without  any  idea  of  putting  them  into  force, 
but  simply  in  order  to  prevent  a  company  coming 
into  their  districts. 

The  second  system  of  surface-contact  tramways  in 
Great  Britain  is  now  in  course  of  construction  at 
Lincoln,  the  particular  surface-contact  system  being 
the  "G.  B.,"  which  has  already  been  described  in  the 
Western  Electrician.  The  lines  are  at  present  horse 
tramways  and  are  being  reconstructed.  It  is  to  be 
hoped  that  the  progress  of  the  scheme  will  be  ac- 
companied with  less  discussion  and  inconsistency  than 
was  the  case  at  Wolverhampton,  although,  as  a  mat- 
ter of  fact,  the  Lorain  company  seems  to  have  scored 
a  victory  here,  inasmuch  as  all  the  horse  lines  have 
been  reconstructed  and  are  working  apparently  quite 
satisfactorily.  The  electrical  engineer  to  the  Wolver- 
hampton corporation  is  enthusiastic  in  the  cause,  and 
at  the  convention  of  municipal  electrical  engineers 
this  year,  he  stoutly  defended  it. 

The  Northeastern  Railway  Company  is  now  having 
trial    runs    of   the    electric    locomotives    w'hich    it    is 


proposed  to  employ  for  goods  traffic  upon  a  portion 
of  its  electrified  lines  in  the  Newcastle  district. 
These  locomotives  are  equipped  with  both  overhead 
trolley  and  a  shoe  for  third-rail  working.  During 
a  trial  this  week  a  load  of  390  tons  was  hauled.      G. 


New  York. 


New  York  City,  October  8. — ^Vice-president  Ed- 
ward P.  Bryan  of  the  Interborough  company  enter- 
tained a  large  number  of  newspaper  men  on  Monday) 
giving  them  a  record-breaking  trip  throug'n  the  new 
subway.  The  journey  of  eight  miles  from  City  Hall 
( Brooklyn  Bridge)  to  One-hundred-and-forty-fifth 
Street  was  made  in  exactly  17  minutes.  On  'Thurs- 
day a  number  of  prominent  railroad  men  were  taken 
on  a  similar  trip  and  the  time  for  the  distance  was 
SO  seconds  less.  Harlem  was  reached  in  less  than  11 
minutes. 

General  Manager  Hedley  of  the  Interborough 
Rapid  Transit  Company  announces  that  as  soon  as 
the  platforms  on  the  Third  Avenue  elevated  line  can 
be  lengthened  seven-car  trains  will  be  run.  It  is  ad- 
mitted that  the  present  passenger  accommodation 
on  this  line  is  at  least  30  per  cent,  less  than  the  re- 
quirements, and  that  even  if  the  opening  of  the  sub- 
way decreases  the  traffic  by  20  per  cent,  the  present 
six-car  trains  would  still  be  overcrowded. 

President  August  Belmont  of  the  Interborough 
Rapid  Transit  Company  has  appointed  Charles  A. 
Gardiner  as  general  attorney  for  the  company.  Mr. 
Gardiner  already  holds  a  similar  position  with  the 
Manhattan  Railway  Company. 

There  are  indications  that  when  the  Pennsylvania 
railroad  develops  its  Long  Island  railroad  property 
much  importance  will  attach  to  Jamaica  and  Mineola, 
now  comparatively  unimportant  traffic  centers.  Ja- 
maica is  likely  to  become  an  important  car  yard,  the 
Pennsylvania  railroad  having  recently  purchased  a 
section  of  100  acres  there ;  while  Mineola,  which  is 
to  be  the  locale  of  a  new  race  track,  is  destined 
to  be  connected  with  Long  Island  CitJ^  and  subse- 
quently by  tunnel  with  Manhatt-an  by  means  of  a  four- 
track  electric  way.  Electric  trains  and  motor  cars 
will  probably  be  running  to  Mineola  som.e  time  next 
year,  and  it  is  estimated  that  the  tunnel  under  the 
East  River  will  be  completed  by  January  i,  1907. 

The  New  York  and  Long  Island  Traction  Com- 
pany, which  has  already  nearly  40  miles  of  trolley 
lines  in  Nassau  County,  L.  I.,  commenced  on  Thurs- 
day the  construction  of  an  extension  line  into  New 
York  city.  This  line  will  come  into  the  borough  of 
Brooklyn  through  Woodhaven,  and  will  ultimately 
connect  with  the  Kings  County  elevated  railroad. 

Staten  Island  has  a  new  electric-lighting  company, 
with  headquarters  at  Tottenville,  which  was  incorpo- 
rated this  week  to  operate  in  all  parts  of  Richmond 
County.  The  capital  is  $25,000.  The  men  behind 
the  concern  are  W.  E.  Cook,  W.  H.  Gahagan  and 
J.  F.  McCarthy  of  Brooklyn. 

A  corporation  in  which  A.  A.  King,  Henry  Heil- 
wig  and  Charles  Busch  are  interested  has  the  title 
of  the  American  Non-metallic  Storage  Battery. 
Headquarters  are  in  New  York  city,  and  the  author- 
ized capital  is  given  at  $25,000. 

The  newly  incorporated  Edmonstone  Company  of 
New  York  city  v/ill  manufacture  telephones  and  simi- 
lar appliances.  The  capital  of  the  concern  is  $ioo,oco. 
and  the  directors  of  record  are  Bouton  Thompson, 
D.  M.  Miers  and  J.  E.  Ruston. 

The  Hoosick  Falls  (N.  Y,)  Generating  Company, 
to  work  a  gas  and  electric-power  plant,  has  been  in- 
corporated by  E.  R.  Case  of  New  York  city  and  asso- 
ciates.   The  capital  of  the  concern  is  $25,000. 

The  New  York  and  New  Jersey  "Telephone  Com- 
pany has  been  busy  of  late  in  making  extensions  in 
various  towns  and  villages  on  Long  Island.  At  the 
Patchougite  exchange  a  new  sw^itchboard  is  to  be 
installed,  and  in  connection  with  calls  through  this 
exchange  many  toll  rates  have  been  increased.  In 
return  for  the  increased  cost  five  minutes  are  now 
allowed  for  a  conversation  as  against  three  minutes 
hitherto. 

A  large  number  of  Brooklyn  telegraphers  banded 
together  as  members  of  the  Onnolee  lodge  of  the 
Order  of  the  Iroquois,  foregathered  last  week  for  a 
social  evening.  Vice-president  Brannin  was  the  chief 
speaker.  D.  W.  W. 

New  England. 

Boston,  October  8. — The  Edison  Electric  Illumi- 
nating Company  of  Boston  is  negotiating  with  the 
city  of  Newton  for  rights  of  location  in  that  munici- 
pality, and  has  signified  its  willingness  to  pay  a  stipu- 
lated sum  for  the  privileges  sought. 

At  a  hearing  held  recently  by  the  Massachusetts 
railroad  commissioners  the  Haverhill  and  Boxford 
Electric  Railway  Company's  project  for  a  new  line 
from  Haverhill  to  Boston  was  strongly  opposed  by 
the  Boston  and  Northern  Electric  Railway  Company 
and  by  counsel  for  the  Boston  and  Maine  railroad, 
both  of  which  will  be  paralleled  by  the  new  route  to 
a  large  extent. 

Cambridge  residents  who  object  to  an  elevated  rail- 
way from  Boston  to  their  city  have  been  holding 
meetings  lately  to  discuss  the  subject,  and  a  subway 
is  advocated  by  them  instead  of  the  overhead  struct- 
ure, which  was  authorized  by  the  state  Legislature, 
and  will  be  built  to  Harvard  Square  before  many 
months  unless  the  grant  is  amended.  The  hitch 
comes  in  the  fact  that  the  "elevated"  franchise  is 
unlimited,  whereas  the  advocates  of  a  subway  pro- 
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pose  governmental  ownership  and  a  short  lease  to 
the  railway  corporation. 

The  Middlctown  Street  Railway  Company  was  sold 
on  October  ist  to  the  Consolidated  Railway  Com- 
pany at  the  rate  of  $15  per  share,  the  transfer  of 
stock  to  take  place  October  20lh.  By  this  purchase 
the  Consolidated  company  materially  strengthens  its 
position  in  Connecticut  transportation  affairs,  and 
the  project  of  another  trolley  route,  with  through 
service  from  Xew  York  to  Boston,  via  Hartford, 
New  Haven,  Mlddletown  and  other  important  Con- 
necticut cities  seems  to  be  pretty  effectually  blocked 
for  the  present,  with  the  situation  so  broadly  con- 
trolled by  the  New  York,  New  Haven  and  Hartford 
and  its  Consolidated  auxiliary. 

.\dvices  from  New  Haven,  Conn.,  were  received 
in  Boston  this  week  to  the  effect  that  the  De  Forest 
Wireless  Telegraph  Company,  which  intends  to  oper- 
ate Ixjtween  New  York,  New  Haven  and  Boston,  be- 
gan last  Monday  the  erection  of  a  station  in  New 
Haven  on  Hallock  Avenue.  B. 


Texas  and  Mexico. 

Austin,  Tex.,  October  6. — Business  men  of  Brj'an 
and  College,  Texas,  have  taken  hold  of  the  project 
of  building  an  electric  railway  between  the  two 
"towns.  The  state  agricultural  and  mechanical  col- 
lege is  situated  at  College,  and  it  is  thought  that 
the  road  would  be  a  paying  enterprise.  \\'.  E.  Saun- 
ders, president  of  the  Business  lleaguc,  can  give  in- 
formation in  regard  to  the  project. 

\V.  M.  Waterman  of  T-impson,  Texas,  has  pur- 
chased the  local  electric-light  and  power  plant.  He 
will  move  it  to  his  lumber  mill  and  will  install  addi- 
tional machiner>-,  with  the  view  of  enlarging  and 
improving  the  service. 

The  Concho  Water  Power  Company  has  com- 
pleted the  construction  of  a  dam  across  the  South 
Concho  River,  one  mile  south  of  the  town  of  San 
Angelo,  Texas,  at  a  cost  of  $20,000.  and  is  installing 
machinery  at  its  power  plant.  This  plant  will  fur- 
nish electrical  energj'  to  operate  the  San  Angelo 
Electric  Light  Company's  dynamo  and  the  San  An- 
gelo waterworks  pumping  station. 

The  electric-light  and  power  plant  at  Alvarado, 
Texas,  has  been  sold  by  A.  J.  McQuatters  to  the 
Alvarado  Water,  Light  and  Power  Company.  The 
new"  owners  will  move  the  plant  to  the  waterworks 
pumping   station   and    make   improvements. 

W.  P.  Potter,  representative  of  the  syndicate  of 
Chicago  men  who  are  promoting  the  building  of  an 
inlerurban  electric  railway  from  Dallas  to  ilcKin- 
ney,  says  that  it  has  been  determined  to  extend  the 
line  to  Bonham.  All  preliminary  arrangements  for 
the  construction  of  this  road  have  been  completed 
and  the  contract  will  soon  be  let.  It  will  be  about 
100  miles  long  and  will  traverse  the  most  populous 
section  of  the  state. 

Harold  H.  Miller,  secretary'  of  the  Occidental  Con- 
struction Company,  has  applied  to  the  City  Council 
of  Mazatlan,  ilexico,  for  a  concession  for  the  con- 
struction and  operation  of  a  system  of  electric  street 
railway  in  that  cit>-.  This  company  has  taken  pre- 
liminary steps  toward  building  an  electric  railway 
between  Mazatlan  and  the  city  of  Culiacan,  state  of 
Sinaloa.  1-ew'is  Warfield  is  general  manager  of  the 
company.  -;; 

The  American  syndicate  which  recently  purchased 
the  two  street-car  lines  in  Monterey,  Me.xico,  will 
take  formal  possession  of  the  properties  in  a  few 
days  and  will  immediately  begin  the  work  of  con- 
verting them  into  electric-traction  lines.  The  syndi- 
cate will  extend  the  merged  system  over  many  riew 
streets  and  into  the  suburbs.  It  is  also  proposed  to 
build  a  suburban  resort  which  will  be  reached  by 
one  of  the  electric  lines. 

It  is  stated  that  the  large  electric  power  plant 
and  transmission  enterprise  which  is  to  be  established 
in  the  state  of  Chihuahua,  Mexico,  will  involve  the 
expenditure  of  more  than  $1,000,000  gold.  Under 
the  terms  of  the  concession,  which  has  just  been 
granted  the  promoters  of  the  project  by  the  Mexican 
government,  all  necessary'  machinery  and  construc- 
tion material  may  be  imported  free  of  duty.  The 
Conchos  River  Power  Company  has  been  organized 
to  carry  out  the  project.  The  John  F.  Kelly  Engi- 
neering Company  of  New  York  is  said  to  be  inter- 
ested in  the  enterprise.  The  proposed  power  plant 
will  be  established  on  the  Conchos  River,  near  the 
town  of  La  Joya. 

Rodrigo  Rincon  Gallardo  is  installing  an  electric- 
light  and  power  plant  on  his  hacienda,  situated  about 
two  miles  from  Mixcoac,  Mexico.  The  plant  will 
operate  manufacturing  concerns,  and  a  transmission 
line  will  be  built  to  Mixcoac  and  light  furnished  to 
private   consumers. 

Samson  Long  has  applied  to  the  Mexican  govern- 
ment for  a  concession  to  install  a  large  electric  power 
plant  on  the  Amacus.ac  River,  near  Jfojutia,  Mexico. 

Many  reforms  are  being  made  in  the  management 
of  the  Mexican  Electric  Tramway  Company's  lines 
in  the  City  of  M'exico.  The  entire  system  has  been 
divided  into  four  divisions,  each  of  them  being  placed 
under  the  direction  of  a  superintendent,  who  is  held 
strictly  responsible  for  the  operation  of  cars  on  his 
division.  The  new  plan  went  into  effect  on  Septem- 
ber ist  and  is  giving  satisfaction.  The  surveys  for 
the  proposed  extensions  of  the  system  into  .'Vtzcapot- 
zalco  and  the  Spanish  cemetery  have  been  completed 
and  submitted  to  the  Mexican  government  for  ap- 
proval, preparatory  to  the  commencement  of  con- 
struction  work.     "The  company   has  also   had   plans 


made  for  new  repair  shops  at  Indianilla.  It  is  also 
proposed  to  change  the  Banos  line  from  animal  to 
electric  traction  in  the  near  future. 

The  electric  street-railway  line  which  runs  to  the 
Mexican  Centra!  railroad  depot  from  the  center  of 
the  city  of  .Xgtias  Calientes,  Mexico,  has  been  for- 
mally inaugurated  with  appropriate  ceremony. 

The  electric-light  plant  at  Durango,  Me.xico,  is  to 
be  greatly  enlarged.  New  machinery  will  be  in- 
stalled and  additional  lights  placed  in  the  city  streets. 

XL  D.  Watson  and  J.  R.  Bickerdike  of  Chicago, 
111.,  have  applied  to  the  Mexican  government  for  a 
concession  to  build  and  operate  an  electric  railroad 
from  the  Santa  Amarilla  copper  mines,  owned  by 
them,  to  the  port  of  Navidad,  Mexico.  H. 


Van  Wert  and  Lima  Traction  line,  between  Lima 
and  Delphos.  The  line  may  be  opened  as  far  as  Van 
Wert  this  year. 

The  Phcenix  Electric  Company  of  Phojnix  has 
been  incorporated  with  a  capital  stock  of  $5,000  by 
W.  A.  Smith,  G.  C.  \\'ebster  and  others.      0.  M.  C. 


Ohio. 

Cleveland,  October  8. — Statements  have  been  made 
that  the  debts  of  the  Miami  and  Erie  Canal  Trans- 
portation Company  will  shortly  be  provided  for 
through  the  work  of  the  committee  appointed  some 
time  ago  and  the  suit  in  court  will  be  dismissed,  as 
there  will  be  no  further  contentions.  The  Cincinnati 
creditors,  represented  by  Harry  Probasco,  seem  to 
be  more  in  line  w'ith  the  others  than  ever  before, 
since  it  has  been  found  that  such  a  fight  as  they  put 
up  will  result  in  little  else  than  the  expenses  they 
incurred.  The  claims  against  the  company  are  be- 
ing settled  at  the  best  figure  obtainable,  and  w-hen 
they  are  all  in  the  reorganization  committee  will  go 
to  work  to  get  the  company  on  its  feet.  The  persons 
who  are  furnishing  the  money  for  payment  of  debts 
and  for  completing  the  canal  line  to  Dayton  will  re- 
ceive bonds  that  will  bear  interest  after  five  years. 
It  is  believed  that  such  an  arrangement  will  put  the 
company  in  position  to  do  business  on  a  paj'ing  basis. 

The  Northern  Ohio  Traction  and  Light  Company 
had  a  car  of  horses  from  Akron  to  Cleveland  this 
w^eek.  Owing  to  the  novelty  of  the  live-stock  car 
on  a  traction  road,  considerable  attention  was  at- 
tracted. However,  the  business  was  taken  care  of 
in  a  most  satisfactory  manner.  Two  years  ago  the 
Lake  Shore  electric  shipped  a  car  of  horses  over  its 
line,  but  since  then  not  much  has  been  done  in  the 
live-stock  line. 

Surveys  for  the  lines  of  the  Sandusl<y  Southwestern 
Raihvay  Company  have  been  completed,  and  the  fiist 
installment  of  funds  for  its  construction  will  be  re- 
ceived shortly.  A.  Koons  of  Indianapolis  has  been 
awarded  the  contract  for  the  construction  of  the  sys- 
tem. The  proposed  lines  connect  Lima  and  Belle- 
fontaine,  W'apakoneta  and  Kenton,  and  Ada  and  Ken- 
ton. F.  O.  Oleson  of  Wapakoneta  is  the  manager 
of  the  company  and  G.  A.  Smith  of  Kenton,  secretary. 

A  franchise  has  been  granted  the  Springfield, 
Washington  Court  House  and  Chillicothe  traction 
line  by  the  Village  Council  of  South  Charleston. 

Opinion  prevails  that  activity  in  traction  interests 
will  be  resumed  next  year,  with  Cleveland,  Columbus 
and  other  cities  as  a  center.  This  may  not  mean 
roads  built  out  of  these  cities,  but  managed  by  busi- 
ness men  who  reside  in  them.  Ohio  banks  have  dis- 
posed of  a  large  amount  of  bonds  to  eastern  houses 
in  a  quiet  way,  and  are  in  excellent  condition  to  look 
after  other  enterprises. 

A  trust  deed  for  $2,000,000  has  been  filed  with  the 
Columbus  Savings  and  Trust  Company  by  the  Colum- 
bus, Urbana  and  Western,  to  secure  bonds,  the  pro- 
ceeds to  be  used  in  completing  the  road. 

The  council  of  Norwood  is  working  on  another 
franchise  ordinance  for  the  Cincinnati  and  Columbus 
Traction  Company,  the  mayor  having  vetoed  the  first 
one,  because  he  considered  it  too  broad  in  some  of 
its  provisions. 

A  plan  has  been  decided  upon  for  taking  the  East- 
ern Ohio  Traction  Company'  out  of  the  hands  of  a  re- 
ceiver, it  is  said.  An  assessment  of  $15  per  share 
on  the  stock  will  be  made,  and  this  w'ill  give  about 
$375,000.  This  will  be  sufficient  to  pay  the  debts 
and  give  the  company  money  for  considerable  im- 
provement, of  which  it  is  badly  in  need.  For  the 
last  few^  months  the  road  has  had  a  good  business, 
although  it  now  needs  more  cars  than  it  has.  The 
milk  and  package  business  has  increased  to  a  con- 
siderable extent.  In  a  short  time  it  w'ill  have  a  new" 
entrance  to  Cleveland,  and  this  will  be  a  great  ad- 
vantage. Stockholders  are  signing  the  agreement  to 
the  assessment,  and  it  is  thought  that  the  company 
will  shortly  be  able  to  take  possession  of  its  property 
again. 

The  Wooley  Electric  Manufacturing  Company  of 
Lima  has  been  incorporated  with  a  capital  stock  of 
$200,000.  L.  G.  Wooley,  G.  V.  Guyton.  J.  E.  Lowry, 
W.  B.  Jack  and  J.  W.  Hatfield  are  the  incorporators. 

A  free  hack  service  has  been  established  at  Troy 
by  the  Dayton  and  Troy  and  the  Dayton,  Troy  and 
Piqua  lines,  to  transfer  patrons  to  their  stations. 

Tne  United  Electrical  JIanufacturing  Company  of 
Newburg  has  been  incorporated  with  a  capital  stock 
of  $50,000  by  H.  J.  Robinson,  J.  L.  Marlton,  T.  V. 
Conway,  Eugene  Quigley  and  others. 

It  is  stated  that  the  tracks  of  the  Toledo  Urban 
and  Interurban  Railway  Company  in  Toledo  will  be 
completed  by  December,  when  the  Toledo,  Bow"ling 
Green  and  Southern  will  enter  the  city  over  its  lines. 

The  directors  of  the  Cincinnati  Chamber  of  Com- 
merce have  decided  to  have  an  electric-light  plant 
placed  in  the  basement  of  their  building  for  the  spe- 
cial  purpose  of  furnishing  their   own   lights. 

W.  L.  James,  an  attorney,  has  been  appointed  re- 
ceiver of  the  Dayton  and  Kenton  Railway  Company. 

Service  has  been   inaugurated   on   the   Ft.  Wayne, 


Michigan. 

Detroit,  October  8. — A.  H.  Stanley,  superintendent 
of  the  New  Jersey  Street  Raihvay  Company,  is  visit- 
ing in  Detroit.  Mr.  Stanley  was  formerly  general 
superintendent  of  the  Detroit  United  Railway  Com- 
pany, and  he  but  recently  left  that  system  to  take 
charge  of  the  New"  Jersey  company.  He  is  of  the 
opinion  that  the  Detroit  system  is  better  equipped  than 
the  company  he  is  now"  with,  as  it  has  no  hilly  coun- 
try to  contend  with,  but  the  company  has  the  advan- 
tage of  not  being  bothered  W"ith  politics  and  news- 
papers. 

The  Detroit,  Monroe  and  Toledo  Short  Line  now 
announces  that  through-car  service  will  commence  be- 
tw"een  Detroit  and  Toledo  on  November  ist,  running 
from  the  Russell  House  in  this  city  to  the  central  por- 
tion of  Toledo.  It  is  expected  that  the  run  will  be 
made  in  about  two  hours. 

The  Saginaw-Bay  City  interurban  electric  line  will 
inaugurate  a  freight  business  between  the  two  valley 
cities.  The  company  has  obtained  a  franchise  and 
will  lease  freight  sheds  in  both  cities.  A  few  addi- 
tional sidetracks  w"ill  be  put  in  to  enable  cars  to  be 
loaded  without  interference  with  passenger  traffic. 
Mr.  Thomas  E.  Evens  has  been  made  freight  agent 
at  Saginaw",  and  Charles  Coyle  at  Bay  City. 

The  new  Battle  Creek  and  Grand  Rapids  electric 
line  proposes  to  put  in  a  30-minute  service  between 
Grand  Rapids  and  Gull  Lake,  in  opposition  to  the 
Michigan  Traction  Company's  line,  by  which  a  change 
of  road  is  necessary  at  Augusta. 

The  surveyors  for  the  new  Detroit,  Lapeer,  Pontiac 
and  Northern  electric  line  are  surveying  the  road  at 
Caro  and  are  planning  to  have  a  natural-grade  separa- 
tion at  the  crossing  of  the  Michigan  Central  railroad 
at  Caro.  The  Michigan  Central  crosses  a  deep  ravine 
near  that  citj',  and  it  is  planned  to  have  th,e  new  line 
utilize  the  ravine. 

The  Detroit  United  Railway  Company  is  experi- 
menting w-ith  the  welding  of  steel  rails  with  the  new 
Goldschmidt  thermit  process.  The  thermit  composi- 
tion is  mainly  composed  of  finely  ground  chips  of 
steel,  wrought  iron  and  aluminum,  the  latter  in  great- 
est proportion.  An  ordinary  metal  mold  in  two  sec- 
tions and  fastened  with  two  clamps  is  placed  around 
the  joint  to  be  welded.  Around  this  is  thrown  some 
loose  earth  to  prevent  the  escape  of  any  molten  metal. 
A  firepot  resting  on  tripods  is  placed  immediately 
above  the  mold  and  the  compositfon  placed  in  it  and 
raised  to  a  temperature  of  4,300  degrees.  Then  it  is 
run  from  the  firepot  mto  the  mold,  and  within  two 
minutes  the  rail  ends  are  brought  to  a  fusing  point 
and  are  so  welded  as  to  constitute  one  continuous 
rail.  The  welding  is  simple,  and  the  work  is  being 
done  on  the  Grand  River  line  without  stopping  the 
operation  of  the  cars.  C.  G.  W. 


Southeastern  States. 

Charlotte,  N.  C,  October  8.— The  new  water  and 
electric-lighting  plants  at  Greenville,  N.  C,  will  soon 
be  under  construction.  For  this  purpose  $65,000 
worth   of  bonds   were  sold   recently. 

The  Covington  (Ga.)  Chamber  of  Commerce  has 
been  fully  organized  and  will  endeavor  to  interest 
foreign  capital  in  the  development  of  the  great  w"ater- 
powers  in  the  southern  part  of  New"ton  County,  Ga. 

W.  A.  Carlisle,  chief  engineer  in  charge  of  the 
Gainesville  and  Dahlonega  (Ga.)  electric  railway, 
has  resigned  his  work  to  take  up  construction  w"ork 
again.  W.  H.  Slack  of  Marietta,  Ohio,  has  assumed 
the  duties  of  chief  engineer  and  secretary  of  the  com- 
pany. 

The  erection  of  the  new  electric-light  plant  at 
Hartwell,  Ga.,  has  been  started,  its  erection  being  in 
charge  of  Fred  Nardin  of  Anderson,  S.  C. 

The  High  Point  (N.  C.)  Interurban  electric  rail- 
way has  secured  additional  franchises  allowing  it  to 
run  its  lines  over  the  roads  of  Davidson  County  or 
from  High  Point  to  Thomasville  or  Lexington,  N.  C. 
A  survey  of  the  proposed  lines  must,  however,  be 
submitted  to  the  county  commissioners,  by  whom  the 
franchise  was  granted.  L. 

Northwestern  States. 

Minneapolis,  Minn.,  October  S.— Charles  N.  Rier- 
don  has  opened  an  establishment  for  the  sale  of  elec- 
trical supplies  at  Stillwater,  Minn. 

F.  D.  ^\'oodbury  of  Minneapolis  and  others  are 
talking  of  building  a  trolley  line  from  Hutchinson, 
Minn.,  to  Lake   Lillian. 

It  has  been  voted  to  build  an  electric-light  plant  at 
Kellogg,  Iowa. 

The  new  electric-light  plant  at  Florence,  Wis.,  has 
been  completed. 

A  trolley  line  W"ill  be  built  from  Racine,  Wis.,  to 
Corliss. 

The  Westinghouse  company  is  considering  the  ad- 
visability of  building  a  branch  plant  at  West  Allis, 
a  manufacturing  suburb  of  Milwaukee,  Wis. 

C.  D.  Warren  has  been  appointed  receiver  of  the 
Michigan-Lake  Superior  Power  Company,  to  suc- 
ceed B.  F.  Fackenlhal.of  Philadelphia.  The  move  is 
made  W"ith  a  view  to  straigliten  out  the  tangle,  due 
to  the   collapse  of  the   Consolidated   Lake   Superior 
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Company.  All  properties  are  being  brought  under 
one  management,  to  decrease  expenses  and  increase 
profits. 

The  new  office  building  of  the  Menominee  and 
Marinette  Street  Railway  Company  has  been  com- 
pleted at  Menominee,  Mich. 

The  Great  Northern  Power  Company  announces 
that  its  plans  for  a  power  plant  on  the  St.  Louis 
River,  near  Duluth,  Minn.,  are  maturing  and  that 
the  work  of  constniction  will  be  commenced  shortly. 

The  Oslikosh  Gas  Light  Company  of  Oshkosh, 
Wis.,  is  contemplating  the  purchase  of  the  Oshkcsh 
Electric  Light  and  Power  Company's  plant.  The 
plant  is  estimated  to  be  worth  about  $^15,000.  The 
light  company  has  just  installed  a  large  steam  turbine 
at  its  plant  at  a  cost  of  $30,000. 

A  new  engine  and  dynamo  will  be  purchased  for 
the  electric-light  plant  at  Princeton,  Minn.,  and  the 
capacity  of  the  plant  will  be  doubled. 

It  has  been  \'Oted  that  the  city  establish  a  munici- 
pal electric-light  plant  at  Waverly,  Iowa. 

The  Interurban  Railway  Company  has  let  the  first 
contracts  for  grading  on  its  proposed  line  from  Des 
Jloines  to  Adel,  Iowa. 

The  Rhinelander  (Wis.)  Power  Company  has 
closed  a  conditional  contract  w'ith  the  National  Elec- 
tric Company  of  Milwaukee  for  two  400-kilowatt 
generators  and  the  accessory  machinery. 

An  electric  railway  from  Two  Rivers,  Wis.,  to 
Green  Bay  is  assured,  the  Knox  Construction  Com- 
pany building  from  Green  Bay  to  Mishicot  and  the 
Higgins  Company  from  the  latter  place  to  Two 
Rivers. 

The  Public  Water  Company  has  awarded  the  con- 
tract for  installing  an  electric-light  plant  at  Ot- 
tumwa,  Iowa,  to  the  Blackhawk  Electric  Company  of 
Clinton,  Iowa. 

The  annual  meeting  of  the  North  Dakota  Elec- 
trical Association  was  held  October  4th  and  5th  at 
Fargo. 

The  Polar  Star  Electric  Company  of  Faribault, 
Minn.,  will  double  the  size  of  its  capital  and  enlarge 
its  light  plant. 

O.  F.  Forbes  has  resigned  as  manager  of  the  Pipe- 
stone (Minn.)  Electric  Light,  Heat  and  Power  Com- 
pany. R. 


Eastern  Oregon  Development  Company,  states  that 
the  crew  of  surveyors,  under  Arthur  Brown,  has 
completed  the  preliminary  survey  for  the  electric 
road  for  the  entire  route  around  the  valley  and  to 
Elgin,  and  they  have  gone  to  the  I^'finam  River  in 
the  interest  of  a  site  for  obtaining  waterpower  to 
generate  the  necessary  electricity.  Mr.  Cochran 
states  that  the  financing  of  the  road  is  entirely  sat- 
isfactory. 

The  Junction  City  Manufacturing  Company  has  de- 
cided to  light  its  plant  at  Junction  City,  Ore.,  with 
electricity,  and  will  purchase  a  larger  engine  and 
dynamo  and  furnish  light  for  the  city,  provided  the 
citizens  will  subscribe  for  300  lights  at  rates  charged 
other  towns. 

It  is  the  intention  of  the  Humboldt  Lumber  Mill 
Company  to  install  a  new  electric-light  plant  of  600 
lights  capacity  at  Korbel,  Cal.  The  purchase  of  a 
new  dynamo  will  be  necessary. 

The  trustees  of  Alameda,  Cal.,  have  authorized  the 
clerk  of  the  board  to  advertise  for  bids  for  new  ma- 
chinery for  the  city  light  plant. 

The  two  rival  electric  railways  of  Santa  Cruz,  Cal.. 
the  Santa  Cruz  and  the  Santa  Cruz,  Capitola  and 
Watsonville  electric  lines,  have  been  consolidated  and 
will  hereafter  be  operated  by  one  company.  W.  R. 
Porter  is  president  of  the  new  company  and  F.  S. 
Granger  general  manager.  The  capital  stock  is  $750,- 
cco.  The  company  intends  to  run  a  new  branch  line 
from  Pacific  Avenue  to  the  Odd  Fellows'  Cemetery 
and  the  pow^der  works.  A. 


PERSONAL. 


Pacific  Slope. 

San  Francisco,  October  6. — M'essrs.  Schocken  and 
Weber  of  Sonoma,  Cal.,  have  decided  to  build  an 
electric  railway  from  the  quarry  near  that  place  to 
deep  water,  at  some  point  to  be  determined,  about 
seven  miles  below  town. 

The  transformer  house  at  the  junction  of  Castro 
and  San  Francisco  Roads,  belonging  to  the  United 
Gas  and  Electric  Company  of  San  Mateo,  was  burned 
to  the  ground  last  week,  and  left  the  citizens  of  Moun- 
tain View  without  lights. 

The  Chico  Railway  Company  has  commenced  the 
construction  of  an  electric  road  at  Chico,  Cal.  The 
work  is  being  done  under  the  direction  of  Engineer 
Simmon. 

The  franchises  secured  by  John  McQuade  for  an 
electric  road  in  King  and  Snohomish  Counties,  Wash., 
have  been  transferred  to  the  Seattle,  Everett  and 
Skaggit  Electric  Railway  Company.  The  officers  of 
the  company  are:  President,  W.  H.  Goldson;  vice- 
president  and  treasurer,  P.  J.  Farlow;  secretary,  Ed- 
win S.  Gill.  The  money  for  building  the  road  has 
been  raised  and  as  soon  as  plans  are  completed  tl-.e 
work  will  be  rushed. 

Tne  Edison  Electric  Company  will  shortly  install 
a  new  engine  and  boiler  at  the  power  house  in  Santa 
Barbara,    Cal. 

The  county  commissioners  of  Multnomah  County, 
Oregon  have  granted  a  franchise  to  Seneca  Smith, 
H.  S.  Stone,  James  G.  Gill  and  others  for  the  con- 
struction of  an  electric  railway  from  Montavilla  to 
Fairview  and  Troutdale,  Ore.  Work  is  to  be  com- 
menced w-ithin  a  year,  and  the  road  is  to  be  com- 
pleted within  18  months  from  date. 

C.  J.  Walker,  E.  B.  Griffith,  M'.  J.  Shaul  and  others 
have  formed  a  company  for  the  purpose  of  supplying 
Oceanside,  Cal.,  with  light.  A  plant  is  to  be  erected 
at  a  cost  of  $25,000. 

It  is  expected  that  a  large  electric  plant  will  be 
constructed  in  the  mountains  below  Oregon  House, 
near  Mar>'sville,  Yuba  County,  Cal.,  to  furnish  power 
for  the  dredges  which  are  to  be  installed  in  the  Yuba 
River  above  Marysville  by  the  W.  P.  Hammon  syn- 
dicate. 

Arthur  Gunn,  president  of  the  Wenatchee  Electric 
Light  Company,  has  been  in  Cashmere,  Wash.,  re- 
cently, looking  over  the  field  with  a  view  to  con- 
structing a  line  from  Wenatchee  to  Cashmere.  A 
canvass  of  the  town  will  be  made  in  the  near  future. 

The  North  Mountain  Powder  Company  is  working 
On  the  pole  and  w-ire  line  in  Trinity  County,  Cal. 
Preparations  are  being  made  for  the  construction  of 
the  auxiliary  transmitting  station  on  the  water  front 
between  X  and  Y  Streets,  Eureka.  Cal.  The  Hum- 
boldt County  Water  and  Power  Company  is  also  to 
construct  an  auxiliary^  plant,  work  to  be  commenced 
within  a  short  time. 

Dr.  F.  O.  Rhoads,  secretary  of  the  Stanwood  Cham- 
ber of  Commerce,  at  Stanwood,  Wash.,  has  been  in 
Bellingham.  Wash.,  recently,  in  an  endeavor  to  have 
an  electric-lighting  plant  put  in  at  Stanwood.  The 
citizens  of  Florence.  Cedarhome  and  Sylvana,  all 
within  five  miles  of  Stanwood,  are  also  seeking  elec- 
trical facilities. 

C.   E.    Cochran  of  Union,   Ore.,   attorney   for  the 


H.  B.  Kirkland,  general  sales  manager  of  the 
American  Circular  Loom  Company,  was  in  Chicago 
last  week. 

Myer  S.  Blumbcrg  of  Oberg  &  Bluraberg,  contract- 
ing electrical  engineers  of  New  York,  was  a  recent 
visitor  to  Chicago. 

Arthur  S.  Ives,  C.  E.,  of  R.  D.  Wood  &  Co.,  Phila- 
delphia, manufacturers  of  pumping  machinery,  spent 
a   few  days   of  last  week  in   Chicago. 

Charles  B.  Squier,  a  member  of  the  firm  of  Man- 
ning &  Squier,  pioneers  in  the  zinc  business  of  Amer- 
ica, died  at  his  home,  in  Rahway,  N.  J.,  on  October 
6th. 

J.  R.  Curtice  of  Cleveland  has  been  made  general 
superintendent  of  the  Cleveland,  Painesville  and  Ash- 
tabula electric  road,  the  office  of  general  manager 
having  been  abolished.  Mr.  Curtice  has  gone  to  work 
to  get  the  property  into  good  shape  before  cold 
weather  comes. 

William  H.  Kelsey,  an  old  telegrapher,  and  at  one 
time  superintendent  of  the  Waukegan  (111.)  division 
of  the  Postal  Telegraph-cable  Company,  died  in  Chi- 
cago on  October  loth.  Mr.  Kelsey,  who  of  late  had 
resided  in  Waukegan,  was  a  great  traveler  and  helped 
to  lay  several  of  the  ocean  cables. 

J.  DeSmet  Maguire  has  resigned  his  position  as 
special  representative  of  the  National  Electric  Com- 
pany of  Milwaukee  to  assume  the  presidency  of  the 
American  Electric  and  Controller  Company  of  New 
York.  Previously  M'r.  Maguire  was  assistant  elec- 
trical engineer  of  the  Metropolitan  Street  Raihvay 
Company  of  New  York  and  president  of  the  Magnet 
Wire  Company. 

Calvin  Roulet,  widely  known  as  an  enterprising 
salesman  for  the  Osburn  Flexible  Conduit  Company 
of  New  York  city,  has  resigned  his  position  to  as- 
sume charge  of  the  electrical  department  of  the 
Texas  Fire  Prevention  Association,  with  headquar- 
ters in  the  Scollard  Building,  at  Dallas,  Texas.  Mr. 
Roulet  assumed  this  new  position  on  October  1st. 
He  is  eminently  fitted  for  the  place  and  will  un- 
doubtedly  do   himself  credit. 

The  body  of  Postmaster-general  Henry  C.  Payne 
was  interred  in  Forest  Home  Cemetery,  Milwaukee, 
on  Sunday  last,  the  casket  being  under  an  escort  of 
200  letter-carriers.  It  is  estimated  that  25,000  per- 
sons viewed  the  remains  at  the  City  Hall.  Mr. 
John  I.  Beggs  was  one  of  the  honorary  pallbearers, 
the  list  also  including  Secretaries  Morton,  Metcalf 
and  Wilson  of  Washington,  D.  C.  Aside  from  a 
number  of  small  annuities  and  bequests,  Mr.  Payne's 
estate,  valued  at  $700,000,  will  be  divided  almost 
equally   between   his   widow   and   sister. 

Mr.  Joseph  Vater  of  Budapest,  Hungary,  chief  man- 
ager of  the  Royal  Hungarian  Technical  Office  of 
1  elegraphs  and  Telephones,  remained  in  the  United 
States  some  time  after  the  International  Electrical 
Congress,  inspecting  large  telephone  exchanges,  with 
a  view  to  gaining  ideas  to  be  put  into  his  home  sys- 
tem. Mr.  Vater  was  in  Chicago  last  week  and  was 
impressed  with  the  two  large  systems  here.  He  was 
shown  through  the  larger  exchanges  of  the  Chicago 
Telephone  Company  by  President  Wheeler.  Some 
of  the  telephone  manufacturing  plants  were  also  vis- 
ited, and.  among  others,  the  plant  of  the  Western 
Electric  Company  was  inspected. 

Major-general  Charles  E.  Webber  of  London  died 
on  September  23d,  aged  66  years.  He  founded  the 
old  Society  of  Telegraph  Engineers,  now  the  Insti- 
tution of  Electrical  Engineers,  of  which  he  was  presi- 
dent in  the  year  1882.  In  May  last  the  Council  of 
the  Institution  paid  him  the  honor  of  electing  him 
to  be  an  honorary  member.  He  was  a  prominent 
member  of  Section  G  at  the  meeting  of  the  British 


Association,  which  was  held  at  Cambridge  this  year, 
and  for  part  of  the  time,  in  the  unavoidable  absence 
of  the  Hon.  C.  A.  Parsons,  he  presided  over  the 
proceedings.  He  was  a  juror  of  several  electrical 
exhibitions  between  1S80  and  1S90  and  for  some  four 
or  five  years  he  was  either  managing  or  consulting 
engineer  and  director  of  the  old  Anglo-American 
Brush  Electric  Light  Corporation.  He  was  at  one 
time  chief  engineer  of  the  City  of  London  Electric 
Lighting  Company,  and  had  been  on  the  board  of 
the  Chelsea  Electricity  Supply  Company  almost  from 
its  commencement.  The  funeral  service  was  at- 
tended by  a  considerable  number  of  the  late  general's 
colleagues  on  the  Council  of  the  Institution  of  Elec- 
trical Engineers,  among  them  being  Alex.  Siemens, 
Professor  Ayrton,  Dr.  Swan,  Dr.  S.  P.  Thompson, 
Dr.  Fleming,  J.  E.  Kingsbury,  W.  M.  Mordey,  W. 
H.  Patchell,  F.  Gill,  S.  M'orse,  Major  O'Meara, 
R.  E.,  and  F.  H.  Webb. 


ELECTRIC  LIGHTING. 

Spring  Lake  Village,  Mich.,  has  voted  in  favor  of 
installing  an  electric-light  plant. 

An  electric-light  plant  and  system  of  waterworks 
is  contemplated  by  the  city  of  Monroe,  Ga. 

W.  N.  Horner,  representing  Chicago  persons,  has 
purchased  the  electric-light  plant  at  Jefferson  City, 
Mo. 

The  electric-light  plant  at  Roswell,  N.  M.,  was 
flooded  by  a  recent  rise  of  water,  and  the  machinery 
was  badly  damaged. 

Bids  are  being  invited  by  the  city  of  Hartwell,  Ga., 
for  the  equipment  of  the  electric-light  plant  which 
the  city  will   install. 

About  $10,000  is  to  be  expended  in  the  near  future 
on  the  improvement  and  extension  of  the  electric 
plant  and  system  at  Little  Rock,  Ark. 

The  Edison  Electric  Illuminating  Company  of  To- 
peka,  Kan.,  has  asked  for  a  30-year  franchise  to  do 
business  in  Topeka,  as  its  old  franchise  will  soon 
run  out. 

H.  L.  Millner  of  Morganton,  N.  C,  has  been 
granted  a '  franchise  for  the  construction  of  an  elec- 
tric-light plant  and  system  of  waterworks  in  Lancas- 
ter, S.  C. 

A  resolution  looking  to  immediate  action  in  the 
construction  of  a  municipal  light  plant  at  Covington, 
Ky.,  was  voted  down  by  the  City  Council  a  few 
evenings  ago. 

The  town  of  Eupora  in  Webster  County,  Miss.,  is 
to  have  an  electric-light  system  furnished  by  a  pri- 
vate corporation.  The  improvement  represents  an  in- 
vestment of  about  $10,000. 

The  Borough  Council  of  the  city  of  Braddock, 
Pa.,  has  made  a  new  contract  with  the  Allegheny 
County  Light  Company  for  120  arc  lights  for  five 
years  at  $75  each  per  year. 

The  Springfield  (111.)  Electric  Light  and  Power 
Company  will  vote  on  October  17th  on  the  matter  of 
consolidating  the  Springfield  Electric  Light  and 
Power  Company  with  the  Springfield  Light,  Heat  and 
Power  Company. 

The  Common  Council  of  Marshall,  Mich.,  at  a 
special  meeting  gave  the  electric-light  commissioners 
authority  to  install  the  machinery  for  a  new  system 
of  alternating-current  street  arc  light  to  replace  the 
old  lamps  which  have  been  in  use  since  1890. 

H.  M.  Byllesby  &  Co.,  Chicago,  have  been  ap- 
pointed engineers  and  consulting  managers  of  the 
Oshkosh  Gas  Light  Company  of  Oshkosh,  Wis.  This 
company  has  purchased  the  plant  of  the  Oshkosh 
Electric  Light  and  Powder  Company,  formerly  owned 
by  the  United  Electric  Securities  Company  of  Boston. 

The  question  of  municipal  ownership  of  the  public 
lighting  service  in  Charlottetown,  P.  E.  I.,  is  now 
under  consideration  by  the  City  Council.  At  a 
recent  meeting  the  council  authorized  the  clerk  to 
call  in  the  services  of  an  electrical  expert  to  investi- 
gate the  local  situation  and  report  upon  the  possibili- 
ties of  a  municipal  plant.  The  DeLano  Osborn  En- 
gineering Company  of  Toronto  and  Montreal  has 
been  engaged  to  prepare  plans  and  specifications  and 
estimates  of  costs  of  a  suitable  plant.  As  soon  as 
the  report  of  the  engineers  is  in  the  hands  of  the 
council  action  will  be  taken. 

The  Second  Baptist  Church  in  Philadelphia  has 
its  name  spelled  out  in  letters  formed  of  electric 
lamps,  set  in  the  improved  method,  so  that  the  sign 
is  visible  from  both  directions.  In  addition  to  the 
sign  on  the  church  front  there  is  a  smaller  one  at 
Girard  Avenue  directing  attention  to  the  church  be- 
low^  The  signs  are  lighted  on  all  occasions  when 
there  are  services  in  the  building.  Other  churches 
have  had  ornamental-iron  lantern  signs  in  use 
for  a  long  time,  but  the  Second  Baptist  is  the 
beginnner  in  Philadelphia  in  making  a  bid  for  bigger 
assemblages  by  the  use  of  the  strictly  up-to-date 
electric   signs. 

Eng  Kheng,  a  Chinese  boy  in  the  Penang  Free 
School,  in  a  "composition"  published  in  the  London 
Electrical  Review  gives  his  ideas  about  the  electric 
light  as  follows :  "The  electric  is  a  pretty  light  of 
all  the  other.     We  have  just  seen  the  electric  light 
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in  Penang  on  the  ist  of  July.  The  electric  light  be- 
gan to  put  by  Howarth  Erskine.  The  electric  light 
is  verj'  useful,  because  all  the  people  like  it.  When 
the  time  at  six  o'clock  the  electric  light  is  lighted  up. 
The  electric  light  is  just  the  same  of  moon  bright. 
The  tube  was  used  to  carrj-  lights  to  the  lamps.  The 
electric  office  of  Penang  is  in  Kwala  Kangsa  Road. 
In  the  office  there  is  a  fan  for  stimulating  the  people 
in  the  office." 


in  the  future  any  manufacturer  of  automobiles  who 
wishes  to  compete  with  Germany  must  be  on  the 
alert,  since  the  automobile  industr>^  is  one  in  which 
Ihc  Germans,  with  their  application  of  industrial  sci- 
ence, excel. 


ELECTRIC  RAILWAYS. 

The  Manhattan  Transit  Company,  which  proposes 
to  operate  electric  omnibuses  in  New  York  city,  is  in- 
viting specifications  and  blueprints  for  electric  vehi- 
cles to  carrv'  24  passengers.  The  company's  office 
is  at  250  East  Forty-eighth  Street. 

A  new  street  railway  a  little  over  two  miles  in 
length  is  to  be  constructed  at  Ithaca,  N.  Y..  by  the 
newly  incorporated  Ithaca  and  Cayuga  Heights  rail- 
way. The  line  will  cost  about  $50,000  and  is  in  llie 
hands  of  three  local  men,  J.  T.  Newman.  C.  H.  Blood 
and  C.  H.  Hull. 

H.  L.  P.  Northrup  and  others  have  been  granted 
a  franchise  to  build  and  operate  an  electric  railroad 
in  Wellington,  Kan.  This  road  will  be  a  part  of 
the  electric  line  that  runs  from  .Arkansas  City.  Win- 
field  and  Geuda  Springs.  Work  is  expected  to  be 
bcgim  about  the  first  of  the  year. 

The  Tennessee,  Georgia  and  South  Carolina  Rail- 
way Company  has  applied  to  the  courts  of  Whit- 
field County,  Ga.,  for  a  charter  of  incorporation,  with 
$3,000,000  capital  slock,  for  the  purpose  of  building 
an  electric  railway  from  Clayton,  Rabun  County, 
Ga.,  through  Union,  Fannin  and  Towns  Counties, 
Tenn.,  to  Chattanooga.  W.  B.  Fink  and  others  of 
New  York  city  and  J.  A.  Jones  and  associates  of 
Blueridge,  Ga.,  are  the  incorporators. 

The  Real  Estate  Association  of  Salt  Lake,  Utah, 
has  appointed  a  committee  of  five  to  present  a  res- 
olution to  the  council  of  that  city  pledging  its  support 
to  B.  Mahler  and  associates  for  the  construction  of 
an  electric  railway  through  Salt  Lake,  and  recom- 
mending that  the  council  grant  the  necessary  fran- 
chises. Mr.  Mahler  states  that  the  cost  of  the  con- 
struction and  equipment  of  the  road  would  be  $4,500,- 
000.  and  that  if  the  necessary  franchises  were  obtained 
in  Salt  Lake  and  Ogden,  the  work  of  construction 
would  be  begun  at  once. 

At  an  early  date  a  new  system  of  street  railways 
will  be  inaugurated  in  Belfast,  Ireland.  The  present 
horse  cars  will  be  replaced  by  electric  cars  at  a  cost 
of  over  $4,000,000.  There  are  now  about  40  miles  of 
rails  in  and  about  the  city,  and  it  is  still  a  matter 
of  controversy  whether  these  rails  will  be  heavy 
enough  for  the  new  traction,  but  as  the  system  will 
be  extended,  10  or  12  miles  of  new  rails  will  be  re- 
quired in  any  case.  The  present  cars  will  be  dis- 
carded and  replaced  by  100  or  more  new  electric  cars. 
The  bids  for  these  have  not  yet  been  published  by 
the  city  corporation. 

The  board  of  directors  of  the  Springfield,  Lincoln, 
Bloomington,  Pekin  and  Peoria  (111.)  Electric  Rail- 
way Company  has  called- a  special  meeting  for  De- 
cember 6th  at  the  Illinois  Hotel  in  Bloomington,  for 
the  purpose  of  changing  the  name  of  the  company 
and  to  increase  the  capital  stock  from  $300,000  to 
$900,000.  It  is  the  intention  of  the  company  at  pres- 
ent to  obtain  power  from  the  McKinley  interurban 
lines  from  the  power  house  at  Riverton,  near  Spring- 
field. Practically  all  the  right-of-way  of  the  com- 
pany is  contracted  for,  and  only  in  a  few  separate 
cases  is  there  any  delay. 

Considerable  importance  is  attached  in  Oakland, 
Cal.,  to  the  consolidation  of  the  new  Webster  Street 
and  Park  Railway  Company,  whose  electric  lines  are 
nearing  completion  in  that  city  and  the  Oakland 
Transit  Consolidated  system.  A  new  company  with 
a  capital  of  $7,050,000  has  been  incorporated  under 
the  name  of  the  Oakland  Traction  Company.  This 
consolidation  gives  the  travelers  transfer  privileges 
and  enables  them  to  reach  the  parks  and  outlying 
districts  more  conveniently  from  all  parts  of  the  city. 
The  directors  of  the  new  company  are  about  the  same 
as    those    which    controlled    its    predecessor. 

The  St.  Marys  (Pa.)  Street  Railway  Company 
has  been  incorporated  with  a  capital  stock  of  $42,000. 
The  immediate  object  of  the  company  is  the  con- 
struction of  an  electric  railw.ay  in  St.  Marys.  Later 
the  line  will  be  extended  to  Kersey.  Pa.,  a  distance 
of  six  miles.  The  officers  of  the  new  company  are : 
President,  H.  C.  Stackpole;  vice-president,  D.  B. 
Anderson ;  treasurer,  J.  S.  Speer.  These  officers, 
with  H.  A.  Speer  and  G.  P.  Fryling,  constitute  the 
board  of  directors.  The  preliminary  w'ork  has  been 
commenced.  Mr.  J.  S.  Speer,  it  may  be  added,  is 
the  general  manager  of  the  Speer  Carbon  Company 
and  lias  a  wide  electrical  acquaintance. 


AUTOMOBILES. 


The  Horseless  Age  estimates  that  there  are  about 
39,000  automobile  cars  in  use  in  the  United  States. 

The  English  consul-general  at  Frankfort,  Germany, 
says  that  the  last  automobile  exhibit  at  Frankfori 
was  so  successful  that  at  its  conclusion  steps  were 
taken  to  get  the  next  German  automobile  exhibit  at 
Frankfort.  In  general,  he  says,  it  may  be  said  that 
the  public  prefers  German  machines.     At  any  rate, 


POWER  TRANSMISSION. 

An  electric  power  station  is  to  be  built  in  Santos 
Brazil. 

W.  L.  Young  and  Emma  Y'oung  of  Filmore  and 
George  Forbes  of  Glean  have  organized  the  Gene- 
see Valley  Power'  Companj'  with  a  capital  of  $25,000 
at  Glean,  N.  Y. 

The  Pacific  Power  Company  has  been  incorporated 
in  Minnesota  with  a  capitalization  of  $1,000,000. 
Alost  of  the  capital  interested  is  from  Minneapolis. 
It  is  vaguely  asserted  that  it  is  proposed  to  utilize 
the  power  from  waterfalls  2CO  miles  from  San  Fran- 
cisco. Cal.,  by  which  30,000  horsepower  can  be  gen- 
erated. The  canal  for  the  supply  of  water  has  already 
licen  dug,  and  it  is  expected  that  it  will  take  at  least 
two  years  more  before  the  plant  will  be  in  working 
order.  G.  E.  Maxwell  of  Minneapolis  is  president  and 
G.  B.  Darling  secretary. 


SOCIETIES  AND  SCHOOLS. 

The  progress  made  by  the  Virginia  Polytechnic  In- 
stitute since  its  reorganization  in  1891  is  given  in  an 
article  by  Prof.  J.  M.  McBryde,  Jr.,  published  in  the 
Manufacturers'  Record.  The  attendance  has  grown 
from  383  in  igoi  to  727  last  season.  There  are  nine 
courses  offered,  among  them  being  electrical,  civil  ?nd 
mechanical  engineering. 

The  freshman  class  enrolled  this  year  at  the  Uni- 
\'ersity  of  Wisconsin  number  765  students,  of  whom 
261  have  entered  the  college  of  engineering.  The 
total  enrollment  in  the  college  of  engineering  now 
numbers  725.  Professor  Daniel  W.  Mead  takes 
charge  of  the  newly  established  department  of  hy- 
draulics and  sanitary  engineering. 


PUBLICATIONS. 


L^nconnnonly  well  executed  is  the  new  catalogue 
of  valves  issued  by  the  Chapman  Valve  M'anufactur- 
ing  Company  of  Indian  Orchard,  Mass.  It  is  printed 
upon  a  pale  yellow  paper  and  is  neat  in  appearance. 
The  catalogue  contains  besides  numerous  illustrations 
of  various  types  of  valves  a  partial  list  of  the  com- 
pany's customers. 

Along  with  some  other  literature,  the  Sterling  Elec- 
trical Manufacturing  Company  of  Warren,  Ohio,  is 
sending  out  a  folder  giving  some  good  points  about 
the  proper  commercial  rating  of  incandescent  lamps. 
•■-\  Bright  Little  Tip"  is  the  title  of  another  folder, 
while  still  another,  which  sets  forth  the  merits  of 
the  company's  product,  states  that  Sterling  speical 
lamps  are  "16"  just  as  sure  as  eight  and  eight  are 
16.  A  circular  from  the  same  company  compares 
the  candlepower  and  voltage  of  Sterling  lamps  with 
that  of  other  makes. 

The  Central  Electric  Company,  Chicago,  has  just 
issued  a  new  price-list  applying  to  its  general  cata- 
logue. The  price-list  is  a  neat  little  book  of  116  pages 
and  is  intended  merely  as  a  supplement  to  the  general 
catalogue.  The  company  is  authority  for  the  state- 
ment that  a  number  of  radical  changes  have  been 
made  in  prices,  and  the  book  now  shoW'S  the  latest 
market  value  in  force,  as  well  as  lists  of  all  important 
new  goods.  All  holders  of  the  Central  Electric  Com- 
pany's general  catalogue  who  do  not  receive  a  copy 
of  the  new  price-list  are  requested  to  write  for  one. 

"The  Romance  of  Prince  Bonbennin  Bonbobbin- 
Bonbobbinet"  is  the  title  of  a  little  booklet  published 
liy  the  Denver  Gas  and  Electric  Company  of  Denver, 
Colo.,  which  is  sent  free  to  its  customers.  It  is  one 
of  a  series  in  which  the  plot  seems  to  be  laid  about 
a  gas  w'ater  heater.  This  company  uses  the  mail 
freely  in  keeping  itself  ever  before  the  public  in  the 
connnunity  which  it  serves,  and  in  the  literature 
which  it  sends  to  patrons  and  prospective  customers 
are  found  such  original  and  witty  hints  about  its 
products  as  not  only  insure  their  being  read  but,  w'hat 
is  more  important,  pave  the  way  for  new  customers. 
Gas,  coke  and  gas  heaters  are  being  especially  pushed 
by  the  company  just  at  this  season.  Representatives 
are  always  ready  to  follow  up  inquiries. 

Bullock  alternating-current  generators  and  motors, 
both  belted  and  direct-coupled,  are  described  and 
illustrated  in  Bulletin  No.  1027,  issued  by  the  Bul- 
lock Electric  Manufacturing  Company  of  Cincinnati 
last  month.  The  pamphlet  is  a  good  example  of 
crisp  technical  business  literature,  with  clear  pictures 
that  form  a  valuable  addition  to  the  text.  The  fol- 
lowing quotation  from  the  bulletin  will  be  of  interest; 
"The  design  of  Bullock  alternating-current  machinery 
has  proven  a  singidarly  successful  one.  Not  being 
handicapped  by  a  large  stock  of  old  and  antiquated 
designs  and  patterns,  and  having  obtained  the  best 
engineering  talent  in  the  country,  we  were  in  a  posi- 
tion to  develop  our  line  of  alternating-current  ap- 
paratus along  the  most  modern  principles  and  expe- 
rience. Bullock  alternating-current  apparatus  was 
first  placed  upon  the  market  in  the  early  part  of 
igoo.  Since  this  time  we  have  designed  and  installed 
over  300,000  kilowatts  capacity  of  alternating-current 
machinery.    We  are  prepared  to  build  alternators  in 


units  up  to  10,000  kilowatts  in  size,  and  at  the  pres- 
ent time  are  building  several  of  5,0000-kiIowatt  ca- 
pacity. We  recently  installed  a  3.125-kilowatt  alter- 
nator for  the  Cincinnati  Gas  and  Electric  Company, 
which  is  the  largest  6o-cycle  generator  ever  buiit. 
We  are  at  the  present  time  building  the  largest  fre- 
quency changer  (for  the  Shawinigan  Water  and 
Power  Company)  ever  built,  its  rating  being  5,400 
kilowatts." 


MISCELLANEOUS. 

The  opening  of  the  International  Industrial  E.xpo- 
sition  at  Cape  Town,  South  .Mrica,  has  been  post- 
poned until  December  1st. 

.\t  the  works  of  C.  A.  Parsons  &  Co.,  Ncwcastle- 
on-Tyne,  recently,  tw^o  men  were  engaged  in  testing 
a  turbine  set.  when  one  of  them  was  killed  while 
the  other  was  momentarily  absent.  1  ue  supposition 
is  that  the  unfortunate  man  touched  one  of  the 
brushes  in  attempting  to  put  on  a  new  driving  cord 
to  comiect  up  the  speed  counter.  There  w-ere  no 
marks  on  the  body  except  a  cut  on  the  fingers,  evi- 
dently caused  by  the  driving  cord.  The  electromotive 
force  of  the  machine  was  only  300  volts.  At  the 
inquest  Mr.  Gerald  Stoney,  manager  of  the  works, 
informed  the  coroner  that  although  he  himself  had 
received  shocks  from  as  high  pressures  as  4.000  volts 
he  was  still  alive.  .A.  verdict  of  accidental  death  was 
returned,  and  the  jury  added  that  no  blame  could 
be  attached  to  anyone. 

The  Technische  Woche  suggests  that  the  explosions 
of  balloons  just  on  reaching  the  ground  may  be  ac- 
counted for  electricallj'.  The  balloon,  when  floating 
free  in  the  air,  and  consequently  insulated  from 
earth,  may  store  up  electricity  generated  by  the  fric- 
tion produced  on  throwing  ballast  out.  As  soon  as 
the  balloon  reaches  the  ground,  this  quantity  of  elec- 
tricity may  give  rise  to  a  spark  sufficient  to  start  the 
explosion.  This  idea  would  seem  to  be  confirmed 
by  the  following  simple  experiment.  A  basket  of 
any  shape  is  taken  to  represent  the  balloon,  and  from 
it  is  suspended,  by  means  of  silk  threads,  an  iron 
box  full  of  very  dry  sand.  The  box  is  connected  to  the 
electroscope.  If  now  the  sand  is  allowed  to  flow  out, 
the  gold  leaves  will  be  seen  to  separate,  and  it  is  not 
unlikely  that,  if  the  experiment  were  continued  long 
enough,  a  spark  would  be  obtainable. 

Among  recent  installations  for  heating  and  ven- 
tilating public  buildings  is  that  for  the  Worcester 
City  Hospital  at  Worcester,  Mass.  The  arrange- 
ment in  the  New  Ward  Building  is  typical  of  the 
Sturtevant  system.  A  Sturtevant  fan  draws  the 
fresh  air  from  the  top  of  the  building,  a  distance  of 
about  45  feet  from  the  ground,  through  brick  flues 
,'md  into  galvanized-iron  ducts  to  the  tempering  cnil. 
where  the  chill  is  taken  from  the  air.  It  is  then 
drawn  through  the  fan.  which  runs  at  a  slow  speed, 
and  forced  through  the  heater-containing  coils.  By 
ineans  of  mixing  dampers,  automatically  controlled, 
the  air  is  mixed  to  a  desired  temperature  and  is 
forced  by  the  pressure  froin  the  fan  through  the 
distributing  ducts  to  the  different  rooms.  To  assure 
positive  ventilation  in  the  rooms  a  Sturtevant  elec- 
tric-propeller fan  located  in  the  basement  draws 
the  air  through  registers  in  the  floor  into  galvanized- 
iron  ducts  and  discharges  it  outside. 


TRADE  NEWS. 


G.  E.  Gray  has  purchased  the  Thomas  Gray  Elec- 
trical Company's  business  in  Leavenworth,  Kan. 

The  Swedish  import  duty  on  dynamos,  electric  mo- 
tors and  transformers,  or  parts  thereof,  has  been  in- 
creased to  15  per  cent,  ad  valorem. 

The  Braden  Plumbing  and  Electric  Company  of 
San  Antonio,  Texas,  has  been  succeeded  Iw  the  Bra- 
den-O'Neill    Plumbing  and    Heating   Company. 

Thomas   E.  Valentine   and   New  Jersey  associates 
have  incorporated  the  Valentine  Electric  Sign  Com- 
pany, with  headquarters  at  -\tlantic  Citj-,  N.  J      The 
-capital  is  $25,000. 

A  recent  customs  decision  of  the  .\ustralian  com- 
monwealth is  to  the  effect  that  electrical  materials, 
such  as  sparking  plugs,  fitted  with  or  without  por- 
celain, being  part  of  a  spark  coil,  are  dutiable  as 
electrical  machinery  and  appliances,  not  elsewhere 
enumerated  at  12%  per  cent,  ad  valorem. 

The  Swedish  General  Electric  Company  of  Vcs- 
teras,  Sweden,  has  appointed  Mr.  Guillermo  A.  E. 
Larsen  of  the  City  of  Mexico  its  general  representa- 
tive for  the  republic  of  Mexico.  The  eompanj^  manu- 
factures all  kinds  of  electrical  machinery  and  controls 
patents  of  its  inventions.  It  controls  some  fine  iron 
mines  and  employs  about  2,000  men  at  its  factories. 

The  organization  meeting  of  the  supply  and  ma- 
chinery dealers  in  the  North,  East  and  West  which 
was  to  have  been  held  in  Cleveland,  Ohio,  on  Octo- 
ber i8th  and  19th  has  been  postponed,  the  new 
dates  not  yet  having  been  decided  upon.  The  meet- 
ing will  be  held  in  Cleveland  and  due  notice  of  the 
time  and  place  will  be  given. 

Sealed  proposals  will  be  received  at  the  Treasury 
Department,  office  of  the  supervising  architect,  Wash- 
ington, D.  C,  until  November  3d  for  the  installation 
of  a  conduit  and  electric-wiring  system  for  the  post- 
office  and  courthouse  at  Athens,  Ga.  Drawings  and 
specifications  may  be  obtained  at  the  Treasury  t)e- 
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partment  or  at  the  office  of  the  superintendent  of  con- 
struction at  Athens. 

The  Department  of  Railways  and  Canals,  Ottawa, 
Canada,  is  inviting  bids  for  the  deepening  and  widen- 
ing of  the  channel  east  of  the  Vidal  shoal  of  the 
upper  channel  of  the  Sault  Ste.  Marie  Canal,  Ontario ; 
also  for  the  foundations  for  the  proposed  big  elevator 
to  be  erected  at  Port  Colborne,  Ontario,  and  bids 
for  lighting  by  electricity  the  Carillon  and  Grenville 
canals. 

The  department  of  the  state  railways  of  Roumania 
will  award  contracts  for  enlargement  of  the  electric 
plant  at  Bukharest  and  for  materials  and  machinery 
required  for  electric  lighting  and  furnishing  power 
for  the  new  railway  workshops  in  that  city.     The  de- 


partment will  also  receive  proposals  for  supplying 
machine  tools  required  by  the  state  railways.  The 
German  consul  at  Belgrade  reports  to  his  govern- 
ment that  within  the  last  year  a  considerable  number 
of  electric  plants  and  other  industrial  establislunents 
have  been  built  in  Servia.  The  consul  advises  man- 
ufacturers to  send  expert  representatives  to  Servia 
to  study  conditions  on  the  spot. 


BUSINESS. 


Sales  Manager  L.  P.  Sawyer  of  the  Buckeye  Elec- 
tric Company  of  Cleveland  was  again  in  Chicago 
last  week.  Incidentally,  it  may  be  said  that  Mr.  Saw- 
yer is  a  sales  manager  that  believes  in  being  out  in 
the  field  where  "the  fight  is  the  hottest,"  and  as  a 


consequence  he  spends  the  bulk  of  his  time  on  the 
road;  the  rapidly  increasing  sales  of  Buckeye  lamps 
show  the  wisdom  of  this  policy. 

The  Northern  Electrical  Manufacturing  Company 
of  Madison,  Wis.,  recently  shipped  to  the  New  York 
Edison  Company  34  of  its  variable-speed  motors, 
operating  on  the  Northern  two-wire  field-control  sys- 
tem. These  motors  wall  be  directly  coupled  to  blow- 
ers for  cooling  the  transformers  in  the  various  sub- 
stations of  the  company.  There  were  also  shipped 
recently  nine  small  Northern  motors  to  be  installed 
in  the  sub-stations  of  the  Brooklyn  Rapid  Transit 
Company.  This  makes  a  total  of  75  Northern  motors 
now  in  use  by  the  two  companies,  aggregating  1,500 
horsepower. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


771,222.  Clip  for  Electric  Switches  and  Method  of 
Making  Same.  Charles  C.  Badeau,  Swissvale, 
Pa.    Application  filed  June  i,  1903. 

A  method  of  making  a  clip  for  electric  switches  con- 
sists in  longitudinally  bisecting  a  piece  of  tubing  of 
conducting  material  for  a  portion  of  its  length  and  flat- 
tening each   of   the  separated   portions. 

771.235.  Automatic  Fire-alarm  Transmitter.  Wil- 
liam L.  Denio.  Rochester,  N.  Y.,  assignor  of 
one-half  to  Hobart  F.  Atkinson,  Rochester, 
N.  Y.     Application  filed  January  20,   1904. 

A  fusible  link  is  so  situated  in  reference  to  a  spring- 
actuated  train  of  gears  as  to  normally  prevent  their 
movement.  The  fusible  material,  however,  upon  melt- 
ing with  heat  releases  the  gears  and  they  in  turn  inter- 
mittently  open  and    close    an   electric-alarm    circuit. 

771.237.  Reactance  Coil.  John  J.  Frank,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  F,lectric 
Company,  Schenectady,  N.  Y.  Application  filed 
February  2,  1903,     • 

Operating  features  of  the  device  consist  of  a  mov- 
able core,  two  concentric  coils  for  each  of  two  legs 
of  the  core,  and  cross  connections  between  the  coils 
such  that  the  inner  coil  on  each  leg  of  the  core  is  in 
series  with  the  outer  coil  on  the  other  leg  of  the  core, 
the  two  sets  of  series-connected  coils  being  connected 
in    multiple    with    each    other. 

771.238.  Multiphase  Transformer.  John  J.  Frank, 
Schenectady,  N.  Y..  assignor  to  the  '  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  February  6,  1904. 

In  a  multiphase  transformer  are  combined  coils  for  each 
phase,  connections  joining  one  terminal  of  one  coil  of 
each  phase  to  a  common  point,  connections  joining  an- 
other coil  of  each  phase  to  a  separate  common  point  and 
multiphase  leads  extending  from  the  remaining  ter- 
minals of  the  coils. 

771.239-  Electric  Switch.  Ernest  L.  Gale,  Sr., 
Yonkers,  N.  Y.  Application  filed  February  8, 
1904. 

A  movable  contact  is  adapted  to  be  moved  into  and 
out  of  contact  with  a  stationary  contact  mounted  upon 
a  yielding  support  which  will  hold  the  latter  under 
usual  conditions  but  will  release  it  when  it  is  sub- 
jected   to    an    abnormal    strain. 

771,240.  Socket  for  Electric  Lamps.  Edwin  R. 
Gill,  Yonkers,  N.  Y.  Application  filed  June 
27,  1903. 

A  socket  for  incandescent  lamps  comprises  an  attach- 
ment section  and  a  lamp  section,  each  provided  with 
conducting  points,  a  nut  attached  to  the  attachment 
section  and  electrically  connected  to  one  of  the  points, 
and  a  screw  operating  with  the  nut  to  attach  the  two 
socket  parts  together  while  serving  as  an  electric  con- 
ductor. 

771,246.  Alternating-current  Motor.  Arthur  W. 
Henshaw,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  February  11,   1903. 

A  two-phase  motor  has  its  primary  coils  permanently 
connected  in  two  independent  windings  and  so  arranged 
that  by  a  change  of  the  coupling  of  the  windings  to  the 
source  of  current  the  number  of  poles  may  be  corre- 
spondingly   clnnged. 

771.249.  Apparatus  for  Electric  Heating.  William 
S.  Horry,  Niagara  Falls,  N.  Y.,  assignor  to  the 
Union  Carbide  Company,  Niagara  Falls,  N.  Y. 
Application  filed  June  28,  1904. 

Apparatus  for  electrically  heating  a  body  of  conduct- 
ing material  comprises  the  means  for  causing  differ- 
ent phases  of  a  polyphase  current  to  flow  along  paths 
which  converge  to  a  common  point  within  the  body  and 
for  progressively  shifting  the  path  of  the  phase  of 
maximum   electromotive    force.      (See    cut   on    next  page.) 

771.250.  Apparatus  for  Electric  Heating.  William 
S-  Horry,  Niagara  Falls,  N.  Y.,  assignor  to  the 
Union  Carbide  Company,  Niagara  Falls,  N.  Y. 
Application  filed  June  28,  1904. 

Electric-heating  apparatus  for  electrically  heating  a 
circular  body  of  conducting  material  comprises  a  source 
of  polyphase  current  and  active  terminals  placed  sub- 
stantially in  contact  with  the  body  at  such  points  around 
its  periphery  that  different  phases  of  the  current  sim- 
ultaneously flow  between  several  of  the  terminals  and 
along  paths  which  cross   each  other   through    the  body. 

771.259.  Electric  Fixture.  George  L  Martin,  New 
York,  N.  Y.     Application  filed  February  2,  1903. 

An  electric-light  fixture  comprises  an  outlet  box  com- 
posed of  one  piece  of  metal  and  having  a  flange  inter- 
mediate of  the  interior  walls,  an  annulus  mounted  on 
the  flange,  a  lamp  bulb  and  base  secured  to  the  annulus, 
a  globe  screwed  into  the  top  part  of  the  box  and  in 
engagement  with  a  gasket  and  a  guard  screwed  on  the 
exterior  of  the  box. 

771.260.  Field-magnet  Core.  Charles  R.  Meston  and 
Herbert  I.  Finch,  St.  I^^uis,  Mo.,  assignors  to 
the  Emerson  Electric  Manufacturing  Company, 
St.  Louis,  Mo.    Application  filed  March  21,  1904. 

A  field-magnet  core  consists  of  laminations  whose 
polar    projections    have     faces    of    varying    widths,     each 
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lamination  being  a  counterpart  of  the  other.  The  polar 
projections  have  faces  of  varying  widths  adjacent  to 
the  faces  of  different  widths  on  the  co-operating  lamina- 
tions. 

771,266.  Electric  Meter.  William  H.  Pratt,  Lynn, 
Mass.,  assignor  to  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  Application  filed  Feb- 
ruarj*^  16,   1903. 

A  rotary  member  is  immersed  in  mercury  and  mag- 
netic means  resist  the  upward  thrust  on  the  member, 
due   to    its  immersion  in  the  mercury. 

771,269.  Centrifugal  Switch.  Henry  G.  Reist,  Schen- 
ectady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
M'arcTi  26,  1903. 

A  revolving  armature  body  has  projecting  flanges  at 
its  ends.  A  resistance  is  formed  in  a  coil  and  supported 
within  one  of  the  projecting  flanges,  and  an  auto- 
matic switching  device  for  the  resistance  is  supported 
at  the  other  end   of  the  armature   body. 

771,274.  Electric  Brush.  Albert  T.  Sanden  and  Vic- 
tor Sence,  New  York,  N.  Y.  Application  filed 
February  27,  1904. 

An  electric  pile  is  connected  to  the  brush,  the  pile 
comprising  metallic  plates  insulated  in  pairs.  The  pairs 
and  insulating  layers  of  suitable  material  have  portions 
pressed  outwardly  and  registering  one  with  the  other 
to    maintain    the    plates  firmly    in    position    in    the    pile. 

771.284.  Dynamo-electric  M?.chine.  Charles  P. 
Steinmetz,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application   filed    April    30,    1900. 

An  inductor  and  two  sets  of  coils  are  relatively  mov- 
able with  respect  to  the  inductor  and  all  acted  upon  by 
the  same  poles  of  the  inductor.  The  coils  of  one  set  are 
alternately    arranged    with    respect    to    the    coils    of    the 

other  set. 

771.285.  Dynamo-electric  M"achine.  Charles  P. 
Steinmetz,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  January  25,  1904. 

The  novel  feature  of  the  machine  is  that  commutator 
leads  formed  of  thin  strips  of  resistance  material  and 
the  insulation  filling  the  spaces  between  the  strips  form 
a  compact  mass. 

77ij293.  Alternating-current  Induction  Motor.  An- 
drew E.  Averrett,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.   Y.     Application  filed  January  26,   1903. 

Primary  coils  on  one  member  are  connected  to  a  source 
of  single-phase  current;  short-circuited  secondary  coils 
are  placed  on  the  other  member.  Tertiary  coils  in  in- 
ductive relation  to  the  other  coils  have  a  greater  number 
of  turns  than  the  number  of  primary  turns  connected 
across  the  source,  and  a  phase-shifting  device  is  con- 
nected   to    the    tertiary    coils. 

771,295.  Lighting  Electric  Trolleys.  Walter  Bur- 
ling, Grand  Rapids,  Mich.  Application  filed 
July  II,  1904. 

A  small  electric  lamp  is  placed  on  the  trolley  pole 
near  the  wheel  and  is  so  placed  in  a  battery  circuit  that 
it  may  be  lighted  to  aid  in  replacing  the  trolley  wheel 
upon    the   wire    at    night. 

771,297.  Insulator.  Cummings  C  Chesney,  .  Pitts- 
field,  Mass..  assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication filed  May  16,  1903. 

Two  concentric  tubular  insulator  walls  are  associated 
with  a  cylindrical  reservoir  formed  by  the  walls.  A  cap 
for  the   reservoir  is  supported  by  the  inner  of  the  walls. 

771,299.  Apparatus  for  Regulating  Electric  Cur- 
rents. Reginald  C.  Oinker,  Rugby,  England, 
assignor  to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.    Application  filed  January  24,  1903. 

A  regulator  for  a  polyphase-electric  system  comprises 
an  inducing  and  an  induced  polyphase  member,  one  of 
the  members  being  fixed  and  the  other  movable.  Sep- 
arate windings  on  the  members  are  connected  respect- 
ively in  series  between  the  supply  lines  and  the  work 
and  in  shunt  between  the  lines.  Means  are  provided 
for  automatically  controlling  the  relative  position  of  the 
inducing  and  induced  windings  in  accordance  with  the 
load  on  the    system.      (See  cut  on  next  page.) 

771,302.  Torque-testing  Device.  Alvarado  Le  Roy 
Ellis,  Swampscott,  Mass.,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.  Ap- 
plication filed  March  13,  1903. 

A  torque-testing  device  comprising  a  hollow  support 
carries  a  reference  plate,  a  pivoted  index  lever  and  bal- 
ance arm  adapted  to  be  folded  in  substantial  parallelism 
with  its  axis,  and  a  reversible  end-piece  carrying  means 
for   securing    the    support    to    a    base. 

17'^->Z^7-  Means  for  Protecting  Electric  Conductors- 
Edward  M.  Hewlett,  Schenectady,  N.  Y.,  as- 
signor to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.    Application  filed  February  g,  1903. 

An  electric  circuit  has  an  inductance  in  a  section 
thereof  with  means   for  breaking  the   circuit  between  the 


inductance  section  and  its  source  of  excitation.  Means 
are  added  for  automatically  closing  the  inductance  por- 
tion   of    the    circuit  upon    itself. 

77'^}3'^3-  Electric  Switch.  Charles  E.  Lombard, 
Pittsfield,  Mass.,  assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication filed   September   19,   1903. 

Combined  with  a  reservoir  containing  oil  are  contacts 
submerged  therein,  a  pivoted  switch  member  movable  in 
a  horizontal  plane  and  adapted  to  engage  the  contacts, 
and  a  longitudinally  movable  rod  adapted  by  its  move- 
ment   to   operate   the    switch    member. 

771,314.  Phase  Transformation.  Alexander  D.  Lunt, 
Schenectady,  .N.  Y.,  assignor  to.  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed  July  31,  1900. 

A  method  of  producing  i2-phase  current  consists  in 
combining  like-phase  electromotive  forces  derived  from 
one  phase  of  a  three-phase  system,  with  like-phase  elec- 
tromotive forces  derived  from  each  of  the  other  phases 
of  the  system,  causing  currents  to  flow  in  phase  with  the 
electromotive  forces  and  deriving  12-phase  current  there- 
from. 

771,317.  Alternating-current  Transfonner.  Walter 
S.  Moody,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  January  31,  1903. 

In  a  system  of  phase  transformation  there  are  two 
transformers  having  teaser  and  main  windings  respect- 
ively, and  coils  on  the  two  legs  of  the  core  of  each 
transformer    connected    in    parallel    circuit. 

771,323.  Iron-clad  Electromagnet.  David  Perret, 
Neuchatel,  Switzerland.  Application  filed  April 
21,  1904. 

An  iron-clad  electromagnet  is  made  up  of  a  solid  core 
of  magnetic  material  extending  the  whole  length  of  the 
energizing  coil  and  a  yoke  of  magnetic  material  secured 
to  one  end  of  the  core  and  extending  above  the  other 
end  of  the  core.  The  energizing  coil  is  between  the  core 
and  the  yoke  and  a  spring-controlled  armature  is  placed 
within  the  yoke  and  at  all  times  completely  outside  of 
the    coil. 

771,325-  Collector  Ring.  Henry  G.  Reist,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
May  23,  1901. 

The  collecting  device  comprises  a  metal  support,  a  col- 
lector ring  having  pockets  around  its  inside  periphery, 
and  separate  metal-supporting  plugs  engaging  the  support 
and  fitting  in  and  insulated    from  the  pockets. 

771,334,  Third-rail  Insulator.  Samuel  B.  Stewart, 
Jr.,  Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed  May  31,  1902. 

Combined  with  a  twin  support  of  insulating  material 
is  a  cap  carried  by  each  arm  of  the  suooort,  and  a 
metallic    rail    connected    to   each   of   the    caps. 

771,332.  Induction  Coil.  John  Splitdorf,  New  York, 
N.  Y.     Application  filed  February  23,  1904. 

A  spark  coil  having  the  usual  primary  and  secondary 
windings  is  connected  with  a  pair  of  condensers,  one 
of  the  condensers  being  connected  in  parallel  with  the 
vibrator  and  the  other  condenser  being  connected  in 
parallel    with   the    engine    make-and-break    device. 

771,340.  Process  of  Etching.  Thomas  C.  Van 
Housen  and  William  A.  Meyers,  Chicago,  111. 
Application  filed  July  24,  1903. 

Improvement  in  the  art  of  etching  consists  in  elec- 
trically connecting  the  article  to  be  etched  with  another 
element  of  diff^erent  electrical  potential  to  form  a  gal- 
vanic couple,  applying  to  the  article  to  be  etched  a  com- 
position protecting  the  covered  parts  from  the  action 
of  the  bath,  supporting  the  couple  in  a  bath  which  is 
both  an  etching  fluid  and  an  electrolyte  and  also  passing 
electric  current  from  an  external  source  through  the 
galvanic     couple     and     electrolyte. 

771,346.  Protective  Device  for  Parallel  Feeders. 
Leonard  Wilson,  Pittsfield,  Mass.,  assignor  to 
the  Stanley  Electric  Manufacturing  Company, 
Pittsfield,  Mass.  Application  filed  November  2, 
1903. 

In  combination  with  parallel  feeders  is  a  movable 
member,  opposing  windings  adapted  to  pull  the  member 
in  opposite  directions  and  arranged  to  be  energized 
by  the  currents  in  the  respective  feeders,  and  switches 
controlled  by  the  member  and  adapted  to  open  the  circuit 
of  the    feeder   carrj-ing    the    smaller    current. 

771.347-  Control  System  for  Parallel  Lines.  Leon- 
ard Wilson,  Pittsfield  Mass..  assignor  to  the 
Stanley  Electric  Manufacturing  Company,  Pitts- 
field, Mass.     Application  filed  November  20,  1903. 

Parallel  transmission  lines  and  a  generator  connected 
thereto  embody  a  device  operative  upon  unbalancing  of 
current-flow  in  the  lines,  a  device  operative  upon  a  pre- 
determined excess  current-flow  in  the  generator,  and 
means  dependent  upon  the  devices  and  adapted  to  open 
the   circuit  of  one  of  the  lines-      (See  cut  on  next  page.) 
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771,351.  Electrical  Hoisting  Apparatus.  Eugene  B. 
Clark,  O.iioago,  III.,  assignor  to  the  Otis  Ele- 
vator Company,  New  York,  N.  Y.  Application 
filed  January  23,   1902. 

Hoisting  mechanism  comprises  the  following  elements: 
.\  hoisting  motor,  controlling  mechanism  therefor,  auto* 
matic  mechanism  for  operating  the  controlling  mechan- 
ism, manual  mechanism  for  operating  the  controlling 
mechanism,  and  means  for  bringing  into  use  either  the 
manual    or    the    automatic    operating    mechanism. 

771,400.  Electric  Programme  Clock.  Edward  E. 
Stone,  Portland,  Maine.     Application  filed  March 

14,   1904- 
Details   are    described. 

771,423.  Trolley  Wheel.  Joseph  N.  Drake,  Cincin- 
nati, Ohio.     Application  filed  December  15,  1903. 

The-  trollev    wheel    is   mounted   on   a    rotating   head. 


An    electromagnet    of    high    resistance    is    placed    in    series 
with  the  trolley  and  the  motor   wiring. 

77^}533-  Electric  Railway.  Alexander  Churchward, 
New  York,  N.  Y.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  February  20,   1903. 

Features  of  interest  in  the  system  are  a  sectional  con- 
ductor, a  feeder  and  electromagnetically  actuated  switches 
for  normally  connecting  the  feeder  to  the  sections  of  the 
conductor.  The  actuating  coils  of  each  of  the  electro- 
magnetically actuated  switches  are  controlled  by  a  relay, 
the  actuating  coil  of  which  is  in  series  with  the  switch 
of  the  next  section  in  advance,  whereby  each  switch- 
actuating  coil  is  de-cngerized  when  current  is  being  taken 
from  the  next  section    in  advance. 

77I-547-  Thermostatic  Finger-piece  for  Pushbuttons. 
Willis  E  Harmon,  Mechanic  Falls,  Me.  Appli- 
cation filed  December  26,   1903. 

Jlechanical    parts    are    described. 


crater,  a  charging  circuit,  a  storage  battery  and  means 
operating  upon  the  battery  circuit  alone  for  transferring 
the  battery  from  the  consumption  circuit  to  the  charging 
circuit  upon  the  generator  voltage  reaching  the  proper 
amount.      (See     cut.) 

77i>748.  Electric  Time  Alarm.  WilliaiTi  H.  Robins 
and  John  F.  Jacoby,  Minneapolis,  Minn.,  assign- 
ors to  the  American  Bank  Protection  Company. 
Minneapolis,  Minn.  Application  filed  April  7, 
1903. 

Clock  mechanism  is  arranged  to  close  an  electric-alarm 
circuit  at  a  predetermined  period  of  time. 

771,749.  Burglar  Alarm.  William  H.  Robins  and 
John  F.  Jacoby,  Minneapolis,  Minn.,  assignors  to 
the  American  Bank  Protection  Company,  Min- 
neapolis. Minn.  Application  filed  April  7,  1903. 
Renewed  January  25,  1904. 

An    electric-alarm    circuit    is    closed    through    the    door 
bolt  if   an  attempt  is  made  to  move   the   bolt. 


NO.   771,249. — ELECTRIC   HEATER. 


NO.  771.299. — CURPENT  REGULATOR. 


NO.  771,347.  —  PARALLEL  LINE  CONTROL. 


NO.   771,785. — ELECTRIC-RAILWAY  SYSTEM 


771,424.  Electric  Heater.  Cassius  M.  Fisk,  Napo- 
leon, Ohio.     Application  filed  March  5,  1904. 

Curved  clamping  members  are  carried  by  each  sec- 
tion of  the  heater  casing  and  serve  to  engage  the  socket 
of  an  incandescent  lamp  and  hold  it  from  movement  in 
any  direction. 

771.436.  Time  Ciraiit  Controller.  Robert  A.  Moore, 
Huntsville,  Ala.  Application  filed  September 
10,  1903. 

In  a  working  circuit  having  a  pair  of  alternately  oper- 
ating batteries,  each  having  one  pole  connected  to  one 
side  thereof,  is  a  switch  armature  connected  to  the  other 
side  of  the  working  circuit,  and  electrodes  between  which 
th*^  switch  armature  operates,  each  connected  to  one 
pole  of  one  of  the  batteries.  A  time  mechanism  com- 
prises a  fixed  conductor  and  a  traveling  conductor,  a 
spring  to  engage  the  switch  armature  with  one  of  the 
electrodes,  and  an  electromagnet  to  engage  the  armature 
with  the  other  electrode,  and  having  its  windings  in- 
cluded in  a  local,  circuit  with  the  conductors  of  the  time 
mechanism    make-and-break, 

771,468.  Air-cooled  Electric  Machine.  Leo  Falk, 
Baden,  Switzerland.  Application  filed  November 
18,  1903. 

In  combination  with  an  electric  machine  afid  a  casing 
completely  enclosing  it  is  a  second  casing  having  an 
inlet  and  an  outlet  and  completely  enclosing  the  first- 
named  casing.  A  rotary  air  circulator  is  arranged  to 
maintain  a  current  of  air  in  the  space  between  the 
casings. 

771,472.  Trolley  Harp.  Johji  Hensley,  Huntington, 
Ind.     Application  filed  May  5,  1904. 

A  trolley  harp  and  its  wheel  contain  contact  springs 
carried  by  the  harp  arid  having  elongated  openings 
through  which  the  wheel  spindle  passes.  Movable  wash- 
ers arc  carried  by  the  springs  through  which  the  wheel 
spindle    also    passes. 

771,408.  Electric  Battery.  Isaiah  L.  Roberts,  New 
York,  N.  Y.,  assignor  to  the  Economic  Electric 
Company,  New  York,  N.  Y.  Application  filed 
October  14,  1903. 

In  an  electric  dry  battery  are  a  positive  element,  a 
juegative  clement,  a  depolarizing  agent  and  means 
whereby  the  oxygen  consumed  in  the  operation  of  the 
battery  is  replaced  by    oxygen    from    the   air. 

771,510.  Safety  Coupling  for  Electrical  Wires  Con- 
necting Railway  Coaches.  John  G.  Thomas  and 
David  E  Lewis,  Scranton,  Pa.  Application  filed 
October  2,  1993. 

A  coupling  for  electrical  wires  comprises  a  pair  of 
members  made  from  insulating  material,  ,  one  of  the 
members  having  a'  central  projection  and  the  other  a 
cylindrical  fiance  adapted  to  encompass  the  central  pro- 
jection of  the   first  member. 

77i>52.'?.  Circuit  Controller  for  Electrically  Propelled 
Vehicles.  Bert  Aikman,  Chicago,  111.  Applica- 
tion filed  August  31,  1903. 

A  trolley  conductor  extends  along  the  line  to  furnish 
the  current.  Traction  motors  with  their  regulating  re- 
sistances   nrc    cnnnectcd    with    a    series-parallel    coiitrnllcr. 


77Ij569-  Socket  for  Incandescent  Electric  Lamps. 
George  B.  Painter,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.  Y.  Application  filed  October  9,  1899.  Re- 
newed September  22,  1900. 

The  insulating  base  is  formed  with  a  narrow  chamber 
opening  into  both  ends  and  with  transverse  holes  in 
opposite  walls  for  the  spindle  journals  of  the  actuating 
mechanism. 

771,646.  Process  of  Obtaining  Metals.  Franz  von 
Kiigelgen.  Holcombs  Rock,  Va.,  and  Heinrich 
Danneel,  Breslau,  Germany,  assignor  to  the  Wil- 
son Aluminum  Company,  New  York,  N.  Y.  Ap- 
plication filed  July  29,  1903. 

The  process  consists  in  electrolyzing  a  haloid  of  an 
alkali  in  the  presence  of  an  oxide  of  a  metal,  thus  ob- 
taining the  metal,  an  oxide  of  the  alkali  and  the  halo- 
gen, and  maintaining  a  supply  of  the  haloid  and  the 
oxide  by  adding  fresh  quantities  as  they  are  decomposed. 

771,676.  Telegraph  Call  System.  Jesse  S.  Snead 
and  William  O.  Ballard,  Atlanta,  Ga.  Applica- 
tion filed  March  17,  1904. 

Combined  with  a  supporting  post  is  a  disk  having  a 
depending  journal  fitted  in  the  post,  a  feeding  arm  to 
rotate  the  disk  in  one  direction  and  a  spring  to  hold  the 
arm  in  engagement  with  the  disk,  the  spring  being  con- 
nected with  the  journal  of  the  disk  to  rotate  it  in  a  re- 
verse  direction. 


NO.  771,710. — STORAGE-BATTERY  CONNECTIONS. 

771,683.  Electric  Ignition  Device  for  Internal-com- 
bustion Motors.  Charles  W.  Svenson,  New 
Britain,  Conn.,  assignor  to  the  Corbin  Screen 
Corporation,  New  Britain,  Conn.  Application 
filed  June   17,   1903. 

A  spark-plug  comprises  a  relatively  stationary  an- 
nular member,  a  rod  mounted  longitudinally  and  a 
re  voluble  disk  having  sparking  points  carried  at  the 
outer   end    thereof   adjacent    the    annular   terminal. 

771,710.  System  of  Electrical  Distribution.  Rufus 
N.  Chamberlain,  Depew,  N.  Y.,  assignor  to  the 
Gould  Storage  Battery  Company,  New  York, 
N.  Y.    Application  filed  March  19,  1903. 

Operated  by  a  generator  and  a  booster  in  series  rela- 
tion   are    a    consumption    circuit    connected    with    the    gen- 


77I-785.  Electric-railway  System.  William  G.  Low- 
rie,  New  York,  N.  Y.,  assignor  to  the  Inter- 
national Electric  Traction  Company.  Applica- 
tion filed  June  21,  1901. 

The  system  embodies  a  continuous  conductor,  a  hori- 
zontally opposite  discontinuous  conductor,  each  section 
of  which  is  electrically  connected  with  a  corresponding 
section  of  a  discontinuous  feed-rail,  a  trolley  movable 
along  the  line  of  the  conductors  under  the  influence  and 
corresponding  to  the  movement  of  a  car  magnet,  the 
trolley  having  an  armature  of  magnetic  material  for  the 
magnet  and  a  bridge  of  conducting  material  forming  an 
electrical  connection  between  the  continuous  conductor 
and    the    sections  of  the    sectional    conductor.      (See    cut.) 

77^,79^-  Lamp  Socket.  Duny  A.  Schutt,  Peru,  Ind. 
Application  filed  May  16,   1901. 

Details    are    described. 

771,786.  Phase  Transformation.  Alexander  D. 
Lunt,  Schenectad3^  N.  Y.,  assignor  to  the  Gen- 
eral Electric  Company.  Schenectady,  N.  Y. 
Original  application  filed  July  31,  1900.  Divided 
and  this  application  filed  .A.pril  5,  1902. 

Combined  with  a  number  of  three-phase  transformer 
windings  are  a  u-pliasc  dynamo-electric  machine  and  con- 
nections between  the  machine  and  the  windings  such 
that  the  electromotive  forces  of  the  windings  may  be 
represented  by   a  double   delta  superposed  upon  a  double  Y. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the    United    States    Patent    Office)    that    expired   on 
October  11,  1904: 
371,161.     Insulating   Clamp    for  Electric    Conductors.      T.    K. 

Adams.    Cleveland,    O. 
371,189.     Voltaic  Inner  Sole.     G.  A.  Fullerton.  Boston,  ^[ass. 
371,199.     Electric     Spinning    or    Twisting    Machine.       A.     S. 

Kimball  and  G.   L.    Brownell.  Worcester,  Mass. 
3  7 1 ,202.      Electric    Wire     Conduit.       J.     Lynch,     Washington, 

371,241.  Telephone  System  and  Apparatus.  G.  T.  Woods, 
Cincinnati,   O. 

371,244.  Primary  Battery.  M.  Bailey  and  J.  Warner,  Lon- 
don,   England. 

371,253.     Electric    Locomotion.      L.    Daft,    Plainfield,    N.   J. 

37i,2$6.  Aoparatus  for  Forming  Sheet  Metal  by  Electro- 
deposition.       E.    Emerson,    Providence,    R.    I. 

371,260.  Telephone  Switch,  Wm.  M.  Goodridge,  Highland 
Park,  111. 

371,331.  Apparatus  for  the  Transmission  of  Electrical  En- 
ergy.     G.    Kornmuller,    Ghent,    Belgium. 

3 7 1. .1.16-  Means  for  Supporting  Overhead  Conductors.  G. 
W.    Mansfield,    Cleveland,    O. 

371.356-  Electrotherapeutic  Belt.  W.  L.  L.  Pierc?  and  W.  J. 
Pierce.    San    Francisco.    Cal. 

371.358.  Secondary  Battery.  A.  Reckenzaun,  London,  Eng- 
land. 

371,436.  Method  of  and  Apparatus  for  Starting  Electric 
Motors.      L.    Daft,    Plainfield,   N.  J. 

371.443-  Reversing  ^fechanism  for  Electric  Motors.  F.  E. 
Fisher.    Detroit.    Mich. 

371,445.  Electric  Signaling  Apparatus.  W.  Glasgow  and 
S.    S.    Stevens,    Chicago.    III. 

371,524.      Induction    Coil.      E.    Smith.    Peoria,    111, 

37I.S3I-  Method  of  Operatinc  with  Electrical'  Conductors. 
J.    E.    Watson.  Louisville,   Ky. 


SPECIAL  MENTION. 

Superior  service  from  Chicagn  to  Pittsburg,  Balti- 
more, Washington,  Philadelphia  and  New  York,  via 
Pennsylvania  T.incs.  For  rates  and  full  parttculars 
address  C.  L.  Kimball,  assistant  general  passenger 
agent,  No.  2  Sherman  Street,  Giicago. 

To  those  who  are  not  in  close  touch  with  ihe 
large  amount  of  work  being  done  by  the  govern- 
ment in  the  line  of  equipping  its  different  department 
divisions  with  telephone  apparatus,  it  will  be  inter- 
esting to  know  that  the  American  Electric  Tele- 
phone Company  of  Chicago, has  recently  supplied  the 
United  States  government  with  switchboard  ex- 
change equipments,  divided-  into  12  different  divi- 
sions. Six  s\vitchl)oards  were  sent  to  different  points 
in  Virginia,"  one  switchboard  to  Wyoming,  one  to 
Nqw  York,   three  to   different   points   in   California, 


and  still  another  to  the  District  of  Columbia.  This 
indicates  a  great  activity  on  the  part  of  the  govern- 
ment officials  to  adopt  the  telephone  as  a  means  of 
communication. 

Weber  electric  wiring  specialties,  consisting  of  ro- 
settes, cut-outs,  receptacles,  etc.,  are  made  the  subject 
of  a  catalogue  recently  issued  by  Henry  D.  Sears 
of  Boston,  who  is  the  general  sales  agent  for  this 
product.  The  highest  grade  of  porcelain  is  used 
in  the  construction  of  these  articles  and  good  fits  are 
obtained  by  care  in  the  workmanship. 

Eugene  Munsell,  president  of  the  Mica  Insulator 
Company  of  New  York,  writes:  "We  recently 
learned  that  a  report  has  been  circulated  among  the 
users  of  Micanite  that  the  Mica  Insulator  Company 
had  been  manufacturing  what  is  known  as  amber 
plate  by  using  India  mica  in  the  center  with  a  coating 


of  amber  mica  on  the  outside.  We  take  this  oppor- 
tunity to  assure  the  trade  that  these  reports  are  ab- 
solutely false  and  are  only  made  with  a  view  to  in- 
juring our  business.  Our  company  has  been  in  exist- 
ence 12  years,  and  during  this  period  every  piece  of 
insulation  that  we  have  turned  out  has  been  exactly 
as  represented.  We  have  never  sold  any  amber 
M'icanite  that  did  not  consist  entirely  of  the  best 
amber  mica  we  could  purchase.  We  guarantee  all 
our  amber  plate  to  be  made  from  pure,  soft  Canadian 
amber  splittings.  We  have  our  splitting  factory  in 
Ottawa  and  have  the  pick  of  the  softest  and  best 
mica  mined.  Wc  take  this  opportunity  to  request 
our  friends  not  to  give  credence  to  any  reports  of 
this  nature,  and  we  believe  that  the  reputation  we 
have  earned  in  the  last  12  years  for  honesty  and 
fair  dealing  will  be  sufficient  refutation  of  any  such 
malicious  charges." 
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Street-railway  Men  in  Convention  at  the 
World's   Fair. 

In  some  respects  the  street-railway  conventions  held 
last  week  in  St.  Louis  were  a  success ;  in  others  the 
requirements  for  a  good  meetir.g  were  lacking.  Tlie 
fact  that  meetings  could  be  held  day  after  day  upon 
the  Exposition  gromids  with  a  fair  attendance  and 
fairly  successful  results  is  evidence  that  a  portion 
of  the  delegates,  at  least,  wished  to  attend  to  business 
and  accomplish  the  ends  for  which  the  meetings 
were  called.  But  last  week's  conventions  to  a  great 
extent  demonstrated  the  fact  that  an  exposition  citj'' 
is  not  the  place  to  hold  meetings  of  this  sort.  There 
was  too  much  to  see  at  the 
Fair.  Many  who  came  as  dele- 
gates are  busy  men,  and  the 
convention  possibly  offered  the 
only  opportunity'  to  visit  the 
Exposition.  Be  that  as  it  may. 
there  certainh'  was  manifested 
at  the  meetings  an  atmosphere 
of  unrest  and  a  desire  to  get 
out ;  the  members  were  slow 
in  arriving,  many  apparently 
wishing  to  ''do"'  a  building  or 
two  before  coming  to  the  con- 
vention hall,  thereby  delaying 
the  opening  of  the  sessions,  and 
the  average  daily  attendance 
was  not  what  it  should  have 
been  for  the  number  registered. 

However,  St.  Louis  probably 
drew  a  larger  number  to  at- 
tend the  convention  than  al- 
most any  other  city  that  could 
have  been  selected.  Over  200 
members  of  the  several  asso- 
ciations representing  street- 
railway  companies  were  reg- 
istered ;  of  the  supply  men, 
about  ;S'50  were  in  attendance, 
and  there  were  over  200  ladies 


guests,    ifiaking 


all    nearly    Soo 


registered 
persons. 

A  detailed  report  of  the  conventions  of  the  Ameri- 
can Street  Railway  Association  and  the  Street  Rail- 
way Accountants'  Association  is  given  on  pages  331, 
332  and  333  of  this  issue. 

The  Street  Railway  Association,  in  making  its 
choice  of  officers  for  the  ensuing  year,  wisely  decided 
to  retain  as  its  president  M'r.  W.  Caryl  Ely  of  Buffalo, 
who  has  performed  his  duties  so  well  in  the  past. 
Mr.  Ely  is  president  of  the  International  Railway 
Company  of  Buffalo  and  was  one  of  the  original 
promoters   and    incorporators    of   the    Niagara    Falls 


CARYL    ELY    OF    BUFFALO,    PRESIDENT    OF    AMERI- 
CAN   STREET    RAILWAY    ASSOCIATION. 


,     BAKER    OF    BOSTON,    PRESIDENT    OF    AMERICAN 
RAILWAY    MECHANICAL    AND    ELECTRICAL 
ASSOCIATION. 


Power  Company.  It  was  he  who  conceived  the  idea 
of  combining  into  one  system  all  of  the  electric  rail- 
ways in  Buffalo,  Niagara  Falls,  Tonawanda  and 
Lockport,  with  the  electric  roads  on  the  Canadian 
side,  and  with  the  suspension  bridge  at  Lewiston 
and  Queenstown  as  a  means  of  connection,  which  plan 
has  been  successfully  carried  out.  ^A  la^vyer  by  pro- 
fession, Mr.  Ely  is  one  of  the  foremost  promoters 
of  street  railways  and  has  done  much  for  the  cause. 
He  was  also  connected  with  the  management  of  the 
Pan-American  Exposition,  being  a  director,  chair- 
man of  the  transportation  committee  and  a  member 
of  the  executive  committee. 

Identified  with  somewhat  different  activities,  the 
new  president  of  the  American 
Railwaj'-  Mechanical  and  Elec- 
trical Association,  Mr.  C.  F. 
Baker,  is  well  qualified  for  his 
position.  He  is  the  superin- 
tendent of  motive  power  and 
machinery  for  the  Boston  Ele- 
vated Railway  Company  and 
has  made  himself  thoroughly 
familiar  with  the  practical  side 
of  this  department  of  street- 
railway  work,  having  given 
much  thought  and  study  to  it. 
He  is  an  authority  in  matters 
concerning  the  master  mechan- 
ic's department  and  the  asso- 
ciation has  made  a  good  choice 
in  selecting  him  for  its  presi- 
dent. 

W.  G.  Ross,  the  nev/  presi- 
dent of  the  Street  Railway 
Accountants'  Association  of 
America,  is  a  street-railway 
man  of  recognized  standing  in 
the  Dominion  of  Canada, 
Montreal  being  his  home,  and 
he  will  no  doubt  take  hold  of 
the  work  energetically,  for  the 
importance  of  this  association 
is  growing  more  manifest  year 
by  3''ear.  M"r.  Ross  is  manag- 
ing director  of  the  Montreal 
Street    Railway   Company. 
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Central-station  Advancement  in  Boston. 

At  the  annual  meeting  of  tlie  stockholders  of  the 
Edison  Electric  Illuniinating  Company  of  Boston  on 
October  nth  the  annual  report  for  the  fiscal  year 
ended  June  30,  1904.  was  presented.     It  shows: 

1901.  1903-  1902. 

Gross  receipts S3. 125.516  S2,667,8o8  $2. 460,15s 

Expenses 2.oOQ.6gl  1.183,085  1.510.427 

Net 51,115,825  5984,725  5949,731 

Other  income 37.:.y6  35.502  25.9S1 

Total  net Sl. 153.221  51,017,225  S'J75,7t2 

Interest  and  dividends —    1,075,813  955.071  -    859,614 

Surplus S77.40S  561.254  Sii6,09S 

Lamps  and  motors  connected  June  30th  compare 

as  follows: 

1904.  1903,  1902,  lyoi. 

Incindescent  lamps 627,441  493.402  442,034  247.935 

Arclamps    9.358  8,196  8.548  2,503 

Motors,    horsepower    non- 
connected 24,150  20,801  19,130  10.651 

Of  the  above  increase  in  lamps  and  motors  during 
the  last  fiscal  year  72,745  incandescent  lamps,  760 
arc  lamps  and  218  horsepower  of  motors  were  added 
in  the  purchase  of  the  Milton  Light  and  Power,  the 
Dedham  Electric,  Blue  Hill  Electric,  the  Framing- 
ham  Electric,  the  Natick  Gas  and  Electric,  the  Green- 
dale  Chemical  and  Electric  Light  and  the  Somerville 
Electric  Light  companies.  The  remainder,  61,294,  in- 
candescent lamps,  402  arc  lamps  and  3,121  horse- 
power of  motors,  is  the  increase  in  new  business  for 
the  year. 

President  Charies  L.  Edgar  says:  "The  resiilts 
obtained  by  the  purchase  of  the  suburban  companies, 
as  well  as'  the  growth  of  the  combined  companies 
during  the  year,  have  been  satisfactorj-.  The  prop- 
erty of  the  Somerville  Electric  Light  Company  has 
been  purchased  and  a  contract  has  been  entered  into 
with  the  Chelsea  Gas  Light  Company  for  supplying 
that  company  with  all  its  electricity  until  such  time 
as  the  final  purchase  of  its  electric  property  is  con- 
summated. The  status  of  the  Newton  and  Water- 
town  Gas  Light  Company  and  the  Woburn  Light, 
Her.t  and  Power  Company  has  not  changed  during 
the    year," 

The  new  turbine  power  station,  which  has  been 
building  during  the  last  two  years,  is  practically  com- 
pleted, and  two  6,500-horsepower  units  have  been 
installed.  Property  has  been  leased  at  No,  40  Sum- 
mer Street  and  at  No.  56  Chatham  Street  for  addi- 
tional sub-stations,  and  a  storage  battery  is  now 
being  installed  in  the  latter  place.  The  old  gener- 
ating stations  in  Canton,  Milton  and  Needham  have 
been  discontinued  and  the  Dedham  station  turned 
into  a  sub-station.  It  is  proposed  to  discontinue 
the  generating  station  in  F"ramingham  and  to  change 
the  Natick  station  into  a  sub-station  as  soon  as  the 
transmission  lines  are  completed.  The  Somerville 
station  will  continue  to  operate  for  some  time. 

In  December  last  a  10  per  cent,  increase  in  the 
capital  stock  of  the  company  was  issued,  of  which 
all  but  46  shares  was  taken  by  stockholders.  Notes 
have  been  issued  from  time  to  time  as  payments 
on  the  new  station  became  due,  and  the  stockholders 
will  probably  be  called  together  some  time  during  the 
coming  winter  to  authorize  the  issue  of  another  10 
per  cent,  of  capital  stock,  authority  to  issue  this 
amount  having  already  been  granted  by  the  state 
board  of  gas  and  electric-light  commissioners. 


Death  of  A.  B.  Cornell. 

.■\lonzo  B.  Cornell  died  at  his  home  in  Ithaca, 
N.  Y.,  on  October  15th,  after  an  illness  of  several 
months.  He  was  72  years  of  age.  Mr.  Cornell  was 
a  son  of  Ezra  Cornell,  the  founder  of  Cornell  Uni- 
versity. Beginning  as  a  telegraph  operator,  he  was 
connected  with  the  telegraph 
nearly  all  his  life,  having 
been  a  director  in  the  West- 
ern Union  from  1868  to 
1899.  He  was  governor  of 
New  York  state  from  1880 
to   1883. 

For  several  years  Mr.  Cor- 
nell was  vice-president  of  the 
Western  Union  company, 
and  in  1875  he  was  acting 
president.  His  father  was 
the  superintendent  of  con- 
struction for  Prof.  Morse's 
A.  B.  CORNELL  fj^^j  jj,,^  pf  telegraph  between 

Washington  and  Baltimore.  Ezra  Cornell  continued 
for  many  years  to  be  one  of  the  most  extensive 
and  successful  promoters  and  builders  of  telegraph 
lines  in  .\merica.  He  antassed  a  large  fortune. 
He  was  one  of  the  founders  of  the  Western 
Union  Telegraph  Company,  and  for  20  years 
was  the  largest  individual  stockholder  of  that  com- 
pany. His  son  .\lonzo  became  a  telegraph  operator 
in  1846,  when  but  14  years  of  age.  ."^s  operator, 
manager,  superintendent,  director,  vice-president  or 
acting  president,  he  was  identified  with  the  telegraph 
service  for  33  years. 

In  politics,  Governor  Cornell  was  active  as  a  Re- 
publican for  many  years,  although  of  late  he  had 
retired  from  public  view. 


Notes  on  Experiments  with  Transform- 
ers for  Very  High  Potentials." 

By  H.^rold  B,  Smith. 

The  attention  of  the  writer  was  first  directed 
toward  the  problems  involved  in  the  production  and 
application  of  high  potentials  of  low  frequency  by 
certain  of  the  exhibits  at  the  Chicago  E-xposition 
of  1893,  and  particularly  by  the  discussion  before 
the  International  Electrical  Congress  of  1893  on 
power  transmission. 

As  a  result  of  this  interest,  during  the  college 
year  1893-94,  in  connection  with  the  direction  of 
the  School  of  Electrical  Engineering  at  Purdue  Uni- 
versity, two  senior  students  at  the  university  de- 
signed and  constructed,  under  the  writer's  super- 
vision, a  small  transformer  (Fig.  i)  to  give  an 
effective   secondary  potential  of   10,000  volts. 

This  transformer  was  constructed  with  but  slight 
knowledge  of  the  difficulties  involved,  and  was  a 
failure  except  for  the  many  valuable  lessons  re- 
ceived from  successive  attempts  to  operate  it  under 
the  proposed  conditions."  The  following  year  this 
transformer  was  reconstructed  by  two  senior  stu- 
dents at  the  university  and  was  operated  for  sorne 
time  before  a  final  breakdown  occurred,  but  there 
could  be  no  hope  for  the  final  success  of  such  a 
transformer. 

Following  a  suggestion  by  Tesla,  in  a  paper  be- 
fore the  Institution  of  Electrical  Engineers,  paraffin 
oil  was  heated,  and  by  means  of  an  air  pump  drawn 
into  a  closed  metal-lined  box  containing  the  core 
and  windings.  The  oil  apparently  penetrated  to  all 
the  surfaces  of  the  core  and  windings,  and  it  is 
probable  that,  so  far  as  this  part  of  the  work  is 
concerned,  good  results  were  secured;  but,  unfor- 
tunately, rubber  insulation  was  used  on  the  sec- 
ondary winding,  and  this  was  promptly  softened  by 
the  oil. 

While  this  transformer  was  a  failure  in  all  re- 
spects, except  that  it  led  to  success  with  later  trans- 
formers, no  responsibility  for  this  failure  should 
rest  upon  the  four  young  men  who  assisted  in  its 
design  and  construction,  as  the  writer  was  responsi- 


FIG.    I.       lO.OOO-VOLT   TRANSFORMER   OF    1893. 

ble  for  the  important  features  of  the  design,  and 
the   failure  should  be  assumed  by  him  alone. 

On  account  of  the  pressure  of  many  duties  and 
the  interruption  of  this  work  occasioned  by  the  ac- 
ceptance of  the  chair  of  electrical  engineering  at 
the  Worcester  Polytechnic  Institute  in  1896,  this 
work  was  not  continued  until  the  college  year  1897- 
98,  when  two  graduate  students  in  electrical  engi- 
neering at  the  Institute,  under  the  writer's  direction, 
undertook  the  design  and  construction  of  a  150,000- 
volt  transformer,  which  was  completed  early  in  the 
spring  of  1898.  The  experiences  with  the  trans- 
former of  1894,  the  succeeding  interval  of  four  years 
for  occasional  study  of  the  various  causes  of  its 
failure,  together  with  many  valuable  suggestions 
from  Prof.  J.  O.  Phelon  of  the  Worcester  Poly- 
technic Institute  and  the  remarkably  able  inanner 
in  which  the  two  men  who  were  engaged  upon  this 
work  carried  out  the  details  of  the  design  and  con- 
struction, account  for  the  thorough  success  of  this 
second   transformer, 

A  reference  to  this  transformer,  which  had  a  ratio 
of  voltages  of  I  to  1,500,  and  an  illustration  showing 
its  construction,  appear  in  the  Transactions  of  the 
American  Institute  of  Electrical  Engineers  in  a  note 
communicated  by  the  writer  to  the  discussion  of 
the  paper  by  Steinmetz  on  the  "Dielectric  Strength 
of  Air."  More  detailed  descriptions  of  this  trans- 
former appear  elsewhere,  so  that  no  extended  de- 
scription need  be  given  here.  However,  a  statement 
of  experience  with  this  transformer  for  the  last 
six  years  may  have  some  interest  and  value. 

For  several  years  the  transformer  was  in  fairly 
constant  experimental  service  in  the  laboratories  of 
the  Institute  on  work  which  involved  operation  at 
potentials  as  high  as  190,000  effective  volts,  and 
for  many  days  was  operated  for  10  hours  per  day 
at  175,000  effective  volts.  Nearly  a  year  ago,  this 
transformer  was  sold  to  be  used  for  commercial 
testing  by  a  company  manufacturing  insulators,  and 
information  has  been  received  recently  of  its  con- 
tinued satisfactory  daily  service,  at  potentials  ranging 
up  to  its  rated  capacity. 

This   transformer   was   exhibited   at  the   Saratoga 

1.  \  paper  (somewhat  abridged)  presented  in  Section  B  of  the 
International  Electrical  Congress  at  St.  Louis.  September  13,  1904, 
The  author  is  professor  of  electrical  engineerine  at  Worcester 
Polytechnic  Institute. 

2.  Primary,  1,000  volts;  secondary,  10,000  volts:  freiiuency,  140. 
Primany  had  248  turns.  No.  14  B,  &  S.,  and  secondary  2,840  turns 
No.  22  B.  &  S.     Core  made  of  No.  16  iron  wire. 


(1903)  convention  of  the  American  Street  Railway 
Association,  and  at  this  time  several  coils  of  the 
secondary  winding  were  injured  in  shipment  and 
had  to  be  replaced.  With  this  exception,  practically 
no  difficulty  has  ever  been  experienced  in  its  opera- 
tion. It  was  designed  primarily  for  e.xperimental 
work  in  the  laboratories  of  the  Worcester  Poly- 
technic Institute,  and  many  details  of  construction 
would  naturally  be  changed  in  a  design  intended  for 
commercial  service,  although  the  general  features 
of  the  design  have  demonstrated  their  reliability  for 
this  class  of  work. 

In  the  fall  of  1899,  two  seniors  in  electrical  engi- 
neering at  the  Institute  undertook  the  development 
of  a  transformer  for  still  higher  potentials,  and  in 
the  spring  of  1900  produced,  under  the  direction  of 
the  writer,  a  transformer  designed  for  a  secondary 
potential   of  ;'30,ooo  volts  at  60  cycles  per  second; 


FIG,  2.     500,000-voLT  transformer', OF  igoi. 

but,  under  test,  this  transformer  failed  to  develop 
potentials  higher  than  210,000  effective  volts  at  the 
terminals  of  the  secondary  circuit. 

Failure  to  operate  this  transformer  at  higher  po- 
tentials may  be  attributed,  in  part,  to  an  absence  of 
knowledge  at  the  time  of  its  design  of  phenomena 
which  occur  at  the  higher  potentials  and  which  had 
not  been  observed  in  the  operation  of  the  1898  trans- 
former below  175,000  volts.  In  part,  the  failure 
of  this  transformer  may  also  be  attributed  to 
defects  introduced  by  frail  construction  and  faulty 
design  of  the  windings,  as  the  transformer  was 
regarded  as  a  purely  experimental  affair,  and 
expensive  construction  was  avoided  whenever  pos- 
sible and  in  too  great  a  measure  for  satisfactory 
results.  However,  as  in  the  case  of  the  1894  trans- 
former, failure  to  accomplish  tne  results  anticipated 
led  to  a  closer  study  of  the  phenomena  involved  in 
this  class  of  work,  and  to  success  later  in  the  pro- 
duction of  a  transformer  for  even  higher  potentials. 

During  the  college  year  1900-01,  four  graduate 
students"  in  electrical  engineering  at  the  Institute 
tmdertook  the  design  and  construction  of  a  500,000- 
volt  transformer,  at  the  suggestion  and  under  the 
direction  of  the  writer.  This  transformer  (see  Fig. 
2)  was  in  operation  early  in  May,  1901,  and  at  that 
time  de^'eloped  a  secondary  potential,  at  60  cycles 
per  second,  which  was  capable  of  disrupting  a  48- 
inch  (1.22-meter)  air  gap  between  sharp  needle 
points. 

As  this  is  undoubtedly  the  first  transformer,  and, 
so  far  as  the  w'riter  is  informed,  the  only  trans- 
former which,  up  to  the  present  time,  has,  with  a 
single  transformation  or  even  with  several  trans- 
formations by  a  number  of  transformers,  secured 
low-frequency  potentials  in  the  neighborhood  of  one- 
half  million  effective  or  three-quarters  of  a  million 
maximum  volts,  a  brief  description  may  be  of  value. 

The  design  of  this  transformer  called  for  a  ratio 
of  transformation  of  i  to  2,520,  at  60  cycles,  and  a 
maximum  core  density  of  8,600  gausses,  when  at 
a  secondary  potential  of  500,000  effective  volts.  The 
primary  winding  consisted  of  46  turns  of  heavy 
stranded  conductor — 23  turns  on  each  core — in  series 
for  a  primary  potential  of  200  volts,  60  cycles,  giving 
a  maximum  magnetic  flux  of  about  1,600,000  max- 
wells at  full  rated  voltage.  The  secondary  winding 
was  subdivided  into  66  coils,  each  of  which  was 
further  subdivided  by  cotton  tape  into  four  sections. 
There  was  a  total  of  115,920  turns  of  No.  32  B.  & 
S.  double  cotton-covered  wire  in  the  secondary  wind- 
ing. Each  coil  was  wound  in  a  spool  turned  from 
thoroughly  seasoned  white  pine  of  the  very  best 
quality,  and  carefully  selected  stock.  The  outside 
diameters  of  the  spools  ranged  regularly  from  16 
inches  up  to  32  inches. 

The  middle  of  the  secondary  winding  was  con- 
nected to  the  core  and  to  the  primary  winding,  and 
carefully  earthed  in  most  of  the  work  which  has 
been  done  with  this  transformer,  although  it  has 
been  operated  on  a  number  of  occasions  without 
earthing  the  secondary  circuit.  The  primary  circuit, 
supplied  with  current  from  a  generator  which  may 
be  regulated  as  desired,  was  always  earthed  for 
the   protection   of   the   operator. 

This  transformer  has  been  used  for  three  years 
upon  work  of  investigation  connected  with  various 
thesis  subjects  upon  which  students  at  the  Institute 
have  been  engaged,  together  with  some  work  carried 

I.  R.  S.  Beers,  F.  R.  Davis,  E.  H.  Ginn,  W.  J.  (Juinn.  Thesis. 
"The  Desicn,  Construction  and  Test  of  a  500,000-voIt  Trans- 
former." VVorcester  Polytechnic  Institute,  1901- 
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out  personally  by  the  writer  upon  the  dielectric 
properties  of  air  and  oils.  During  this  time,  it 
lias  been  found  necessary  upon  two  or  three  occasions 
to  cut  out  a  few  faulty  coils  of  the  secondary  wind- 
ing; but  when  it  is  stated  that  this  winding  con- 
tains about  125  miles  (about  2CO  kilometers)  of  No. 
32  B.  &  S.  wire  which  was  not  wound  in  layers, 
although  each  coil  may  develop  from  8.000  to  9,000 
volts,  this  is  not  surprising.  Tests  made  with  this 
transformer  indicate  that,  with  the  substitution  of 
a  modification  of  the  secondary  winding  which  has 
been  introduced  by  the  writer  in  transformers  of 
more  recent  design,  a  potential  of  not  less  than 
750,000  volts  effective,  or  over  a  million  volts  maxi- 


receipts  from  taxes  on  steam-railroad  corporations 
for  the  last  year  amounted  to  $1,083,648.  That 
amount  surpasses  the  figure  for  any  previous  year 
and  it  is  equivalent  to  about  one-third  of  the  yearly 
expenses   of   the    state   government. 


FIG.    3.       HIGH-POTENTIAI.   LABORATORY   OF   WORCESTER 
POLYTECHNIC   INSTITUTE. 

nuun,  can  be  secured  from  this  transformer.  As 
soon  as  suitable  opportunity  presents  itself  it  is  pro- 
posed to  make  this  change.  The  transformer  is  lo- 
cated in  a  separate  transformer  house  on  the  campus 
of  the  Institute  (Fig.  3)  at  some  distance  from  other 
buildings  on  account  of  the  fire  risk  occasioned  by 
over  a  thousand  gallons  t3,8oo  liters)  of  oil  re- 
quired   for    insulating   the    secondary    winding. 

On  May  27th  of  this  year  an  order  w-as  placed 
with  the  writer  for  a  200-kilowatt,  300,000-volt  trans- 
former, which  was  shipped  to  its  destination  July 
i8th,  and  has  recently  been  placed  in  operation  and 
accepted  by  the  purchaser.'  As  this  transformer 
was  designed  along  lines  which  will  permit  its  op- 
eration at  considerably  more  than  its  rated  voltage 
and  power  output,  and  probably  constitutes  the 
largest  transformer  yet  built  for  very  high  poten- 
tials, ihe  writer  has  been  permitted  to  give  the  fol- 
low'ing  brief  description : 

Fig.  4  shows  an  assembled  view  of  the  trans- 
former core  and  secondary  winding,  ready  to  be 
immersed  in  the  oil  contained  in  the  transformer 
tank.  The  connections  to  tlie  primary  and  secondary 
circuits  are  so  arranged  as  to  permit  full  rated  power 
output  at  secondary  potentials  of  either  75,000,  150,- 
coo  or  300,000  volts,  £0  cycles.  The  maximum 
ratio  of  primary  and  secondary  turns  is  316,  as  the 
primary-^ is  designed  to  be  supplied  from  a  1,040- 
volt  generator.  The  secondary  contains  about  33,- 
000  turns  of  about  42  miles  (about  68  kilometers) 
length  of  conductor. 

On  August  15th  work  was  begun  upon  two  trans- 
formers which  are  not  yet  finished,  but  of  which 
some  information  can  be  given.  Fig.  5  shows  one 
coil  of  the  secondary  winding,  which  contains  280 
turns  of  double  cotton-covered  wire  having  a  sec- 
tion of  copper  of  0.C04  inch  by  0.03  inch. 

These  transformers  have  been  given  a  preliminary 
rating  of  200,000  volts,  but  have  been  designed  along 
lines  which  should  permit  of  their  operation  at  po- 
tentials considerably  above  this  value. 

One  of  the  transformers  is  provided  with  a  re- 
movable yoke,  so  as  to  permit  of  its  experimental 
use  as  an  induction  coil  of  large  output,  when  so 
desired,  and  both  transformers  have  been  provided 
with  extra  leads,  so  as  to  permit  of  a  variety  of 
combinations  for  experimental  work  at  the  Institute 
on  single^  two  and  three-phase  circuits  of  very  high 
potential.  One  hundred  coils,  such  as  the  one 
shown  in  Fig.  5,  will  constitute  the  secondary  wind- 
ing of  each  of  these  transformers,  so  that  each  sec- 
ondary will  have  a  length  of  about  25  miles  (about 
40  kilometers)   of  wire. 


Electric-railway  Situation  in   Con- 
necticut. 

The  annual  report  of  the  state  treasurer  of  Con- 
necticut shows  that  for  the  first  time  since  trolley 
development  began  the  tendency  toward  expanding 
revenues  from  street-railway  taxes  was  arrested  dur- 
ing the  last  fiscal  year.  The  contributions  of  the 
electric-raihvay  corporations  to  the  state  treasury  for 
the  year  aggregated  $250,379,  a  figure  smaller  by 
$1,760  than  the  amount  for  the  preceding  year.  Up 
to  the  last  fiscal  year  the  annual  public  revenues  from 
this  source  have  displayed  a  steady  and  substantial 
increment,  and  they  grew  from  $72,952  in  1895  to 
8252,139  in  1903,  when  they  attained  their  maximum. 
The  recession  of  the  last  year  is  attributable  largely 
to  the  decrease  in  the  market  value  of  the  securities 
of  the  Connecticut  Railway  and  Lighting  Company, 
whose  financial  operations  were  impaired  by  the 
costly  strikes  in  Waterbury  and  Bridgeport  The 
I.    The  Locke  Insulator  Manufacturing  Company,  Victor.  N.  Y. 


Michigan  Electric  Association. 

Con\ened  for  its  first  annual  meeting,  the  Michi- 
gan Electric  Association  met  at  the  Griswold  House, 
Detroit,  on  Tuesday,  October  nth,  upon  the  call 
of  E.  F.  Phillips,  president,  and  F.  S.  Hubbell,  sec- 
retary and  treasurer.  About  50  owners,  managers 
and  presidents  of  electrical  plants  throughout  the 
slate  were  in  attendance  at  the  meeting.  The  ses- 
sion was  begun  at  10  a.  m.  Mr.  E.  F.  Phillips  of 
Detroit,  general  manager  of  the  Peninsular  Electric 
Company,  and  wdio  is  also  connected  with  the  Detroit 
Edison  Company,  is  one  of  the  prime  movers  and 
organizers  of  this  association.  Air.  F.  S.  Hubbell, 
owner  of  the  Milford  Electric  Company,  was  mainly 
instrumental  in  bringing  about  the  organization,  and 
he  has  acted  as  temporary  secretary  of  the  asso- 
ciation, with  Mr.  Phillips  as  president,  pending  the 
formal  organization.  There  were  a  number  of  sup- 
ply men  in  attendance  at  the  meeting.  The  purpose 
of  the  organization  is  to  promote  the  welfare  of 
those  engaged  in  the  electric-light  and  power  busi- 
ness throughout  the  state. 

In  his  opening  address  President  Phillips  made 
a  review  of  the  difficulties  encountered  in  organizing 
the  society  and  gave  credit  to  Mr.  Hubbell. 
He  also  recommended  that  the  executive  committee 
for  the  ensuing  year  keep  close  watch  on  legislative 
matters,  as  acts  of  importance  to  every  central-sta- 
tion company  or  railway  were  liable  to  be  passed. 
He  directed  particular  attention  to  the  Maybury 
bill,  by^  which  it  is  proposed  to  confer  upon  incor- 
porated   cities    the    right    to    regulate    prices    to    be 


FIG.    4.       SIDE   VIEW   OF   200-KILOWATT,    3OO. GOO-VOLT 
TRANSFORMER   OF    1904. 

charged  by  corporations  and  others  engaged  in  the 
street-railway,  gas,  water-supply,  telephone  or  elec- 
tric-light business.  This  bill  has  been  printed  and 
sent  to  every  manager  or  council  in  every  city  in 
Michigan,  with  a  special  request  that  every  means 
within  their  power  be  used  to  secure  its  passage. 
The  speaker  also  touched  upon  the  municipal-plant 
question  as  one  being  worthy  of  attention.  He  is 
satisfied  that  the  analysis  of  many  of  the  reports 
published  would  show  a  greater  cost  than  appeared 
on  the  surface  or  as  actually  indicated  by  the  pub- 
lished report.  An  effort  should  be  made  to  obtain 
reliable    information. 

Prof.  J.  A.  Allen  of  the  University  of  Michigan 
opened  the  programme  by  reading  a  paper  on  "Steam 
Economics,"  followed  by  Prof.  G.  S.  Williams  of 
the  same  institution,  who  chose  as  his  subject 
"Waterpower."  Each  paper  was  followed  by  a  dis- 
cussion, and  proved  of  practical  value  to  the  mem- 
bers. Professor  Williams  dilated  upon  the  various 
ways  in  which  streams  might  be  used  to  operate 
small  electrical  plants.  At  the  afternoon  session  E. 
R.  Roberts  read  a  paper  on  "The  Nernst  Lamp  as 
a  Factor  in  Commercial  Lighting."  The  reading  of 
this  paper  (presented  in  abstract  on  pages  22,^  and 
337)  was  vigorously  discussed  by  Alex  Dow,  manager 
of  the  Detroit  Edison  Company,  and  F.  W.  Wilcox 
of  the  General  Electric  Company  of  Harrison,  N.  J. 
Mr.  Wilcox  also  read  a  paper  on  "Economies  in 
the  Practice  of  the  Incandescent  Lamp,"  which  was 
the  last  paper  of  the  day.  In  the  evening  a  dinner 
was  given  at  the  Griswold  House,  after  ^vhich  the 
association  attended  the  performance  at  the  Lyceum 
Theater. 

On  Wednesday  morning  a  general  discussion  took 
place  and  also  the  election  of  ofircers,  which  resulted 
as   follows : 

President— E    F.    Phillips,   Detroit. 

Vice-president — W.   A.    Foote,   Jackson. 

Secretary  and  treasurer — J.  E.  Davidson,  Port 
Huron. 


Executive  committee — For  one  year,  B.  C.  Cobb 
of  Saginaw,  A.  M.  Hemphill,  Jr.,  of  Ann  Arbor; 
for  two  years,  Alex  Dow  of  Detroit,  S.  O.  Freshney 
of  Muskegon. 

Financial  committee — F.  S.  Hubbell,  Milford;  E. 
F.    Phillips,   Detroit;    A.   R.   McKinnon,   Cheboygan. 

The  next  meeting  place  was  not  decided  upon  by 
the  association,  its  selection  having  been  left  to 
the  executive  committee,  which  will  meet  at  some 
future    date    for    that    purpose. 

The  principal  matter  of  discussion,  besides  the 
subjects  mentioned,  was  the  question  of  rates,  which 
are  widely  at  variance.  Samuel  C.  Mumford,  assist- 
ant treasurer  of  the  Detroit  Edison  Company,  read 
a  good  paper  on  "The  Elements  of  Cost  which  go 
to  Make  Up  the  Selling  Price,"  and  there  was  an 
informing  discussion.  An  abstract  of  this  paper  is 
given  elsewhere  in  this  issue. 

During  Wednesday  afternoon  the  gentlemen  were 
guests  of  the  Detroit  Edison  Company,  of  which 
Alex  Dow  is  manager,  and  w-ere  taken  to  the  Delray 
power  house,  to  inspect  an  institution  of  which  the 
citizens  of  Detroit  are  justly  proud.  The  ladies 
were  taken  for  a  delightful  automobile  ride  around 
the  city  and  about  Belle  Isle.  On  Tuesday  afternoon 
the  Detroit  Edison  Company  had  entertained  the 
waves  of  the  delegates  with  a  trolley  ride  about  the 
city.  The  successful  entertainment  of  the  ladies 
by  the  Detroit  Edison  Company  was  vei"y  largely^ 
due  to  the  efforts  of  Mrs.  E.  F.  Phillips,  wife  of 
the  president  of  the  association,  and  there  is  no 
doubt  that  a  large  attendance  of  ladies  w-ill  be  in- 
sured for  the  next  meeting  if  this  feature  is  to  be 
made  a  permanent  one.  As  a  whole,  the  convention 
was  a  great  success  and  of  much  benefit  to  the  mem- 
bers. 


National  Arm,  Pin    Bracket   and    Asso- 
ciation. 

The  National  Arm,  Pin  and  Bracket  Association 
met,  as  was  announced,  at  the  Hoo-Hoo  House,  St. 
Louis,  on  the  morning  of  October  nth,  and  there 
being  only  a  few  members  present,  an  hour  and  one- 
half  was  spent  in  a  discussion  as  to  the  price  that 
should  be  adopted  for  the  welfare  of  the  association, 
after  which  the  members  partook  of  a  lunch  served 
at  the  Lumbermen's  Club,  and  then  spent  the  balance 
of  the  afternoon  in  seeing  the  sights  at  the  Fair. 

On  Wednesday,  the  I2th,  the  association  met  at 
the  same  place,  with  M'r.  C.  H.  Huston,  president, 
in  the  chair.  A  motion  was  made  and  carried  to  ap- 
point a  member  in  each  locality  w'here  much  manufac- 
turing is  done  to  correspond  w'ith  the  manufa'^turers 
and  otherwise  get  statistics  from  them,  to  be  reported 
to  the  central  committee,  which  is  composed  of  the 
president,  secretary  and  treasurer  of  the  association. 
These  special  representatives  were  appointed  as  fol- 
lows :  C.  H.  Huston,  for  Tennessee,  Georgia,  Ala- 
bama and  North  and  South  Carolina;  W.  H.  Wal- 
laham,  for  Maryland,  West  Virginia  and  Virginia; 
Marcellus  Joslyn,  for  Missouri,  Wisconsin  and  Illi- 
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nois ;  J.  B.  Magers,  for  Indiana,  Michigan,  Ohio  and 
Kentucky;  H.  A.  Culver,  for  Arkansas,  Mississippi, 
Texas  and  Indian  Territory. 

Upon  discussion,  it  was  found  that  a  standard 
price  for  the  delivery  of  goods  to  each  point  was 
favored,  but,  after  further  discussion,  this  matter 
was  left  to  the  committee  to  further  investigate  by 
corresponding  with  the  members  and  outside  manu- 
facturers. After  some  minor  discussions  the  associa- 
tion adjourned  to  meet  at  the  Lindell  Hotel  at  7 
p.  m.  At  this  meeting  the  report  of  the  secretary 
was  read  and  approved,  and  the  following-named 
officers  were  elected :  President,  C.  H.  Huston : 
vice-president,  Daniel  Ravenell ;  secretary,  J.  B. 
Magers  of  Madison,  Ind. ;  treasurer,  E.  J.  Noblett, 
Chicago.  It  was  decided  that  the  next  meeting  be 
held  in  October,  1905,  at  Baltimore,  Md. 
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The  American  Diesel  Engine.' 

By  E.  D.   Meier. 


Many  of  your  members  will  remember  certain 
papers  published  some  years  ago  in  regard  to  the 
merits  of  a  new  invention  in  prime  movers,  called 
the  Diesel  motor.  The  claims  set  forth  as  to  the 
economy  of  this  device  were  so  large  and  far-reach- 
ing that  most  practical  men  recei\'ed  them  with  a 
shrug  of  the  shoulders.  They  were,  nevertheless,  not 
only  true,  but  somewliat  understated.  From  the 
small  Diesel  motor  of  20  horsepower,  which  gave 
these  remarkable  results,  has  grown,  by  a  natural 
process  of  evolution,  the  American  Diesel  engine  of 
today,  at  present  built  in  sizes  from  75  horsepower 
to  450  horsepower. 

A  short  explanation  of  the  working  of  this  engine 
may  be  permissible,  as  many,  no  doubt,  have  for- 
gotten the  former  explanation,  while  to  others  the 
matter  may  be  entirely  new. 

The  Diesel  engine  is  essentially  an  oil  engine,  and 
not  a  gas  engine.  Gas  engines  and  previous  oil 
engines  which  acted  on  the  gas-engine  principle  have 
all  in  common  the  explosion  of  a  charge.  This 
charge  is  a  mixture  of  a  given  quantity  of  gas,  or 
of  a  given  quantity  of  oil  vaporized  so  as  to  act  as 
a  gas  during  the  process,  combined  with  a  quantity 
of  air  varying  from  seven  to  II  times  the  volume 
of  the  gas  or  vapor.  It  was  well  known  that  some 
previous  compression  would  add  to  the  economic 
results  of  the  explosive  action.  But  in  all  cases  the 
power  was  obtained  by  an  explosion,  which,  from 
the  moment  of  ignition,  was  beyond  control  of  the 
operator  or  of  the  governing  mechanism  of  the  en- 
gine. This  fact  limited  the  efficiency  of  all  governing 
devices  which  could  be  applied,  and  troubles  with 
the  igniter  caused  other  irregularities,  so  that  even 
where    local   conditions   made   the    gas    engine    (or 


225-horsepower  three-cylinder  diesel  engine  at 
world's  fair. 
vaporized  oil  engine)  the  worthy  competitor  of  the 
steam  engine,  uncertainties  of  its  operation  threw 
doubt  on  the  wisdom  of  the  substitution.  Further- 
more, a  cheap  gas,  necessitating  the  installation  of 
a  large  and  cumbersome  producer  plant,  was  the 
only  escape  from  such  costly  fuels  as  gasoline  or 
kerosene. 

The  Diesel  engine  made  the  use  of  the  cheapest 
liquid  fuel,  such  as  crude  oil,  fuel  oil  and  distillates, 
possible.  To  these  recent  experimental  develop- 
ments promise  to  add  the  waste  product  from  gas 
works,  known  as  light  water  gas  tar. 

The  Diesel  engine  works  on  an  entirely  new 
principle.  First  of  all,  it  dispenses  with  the  so- 
called  charge  or  mixture,  which  in  all  explosive 
engines  must  vary  only  between  the  limits  of  one 
gas  to  seven  air  and  one  gas  to  11  air.  Its  cycle 
is  the  same  as  the  gas  engine,  the  well-known  Otto 
cycle.  There  its  similarity  with  the  gas  engine  ends 
absolutely ;  in  everything  else  it  follows  the  precedent 
of  the  steam  engine. 

Its  first  stroke  is  a  suction  stroke,  drawing  in  a 
cylinder  full  of  pure,  clean  air;  on  the  second  stroke 
it  compresses  this  to  a  tension  and  consequent  tem- 
perature sufficient  to  ignite  any  fuel  which  may  be 
injected  into  it;  at  the  beginning  of  the  third  stroke 
a  small  quantity  of  fuel  oil  is  injected  into  this  red- 
hot  air  as  a  spray  by  a  jet  of  highly  compressed  air, 
and  thus,  in  a  completely  pulverized  state,  the  fuel 
meets  and  mixes  with  the  hot  compressed  air  in  the 
cylinder,  burning  completely  and  during  a  period 
of  time  exactly  regulated  by  the  governing  mech- 
anism of  the  engine,  generally  through  one-tenth 
part  of  the  stroke,  subsequent  to  which  the  stroke 
is  finished  by  the  expansion  of  the  burnt  products. 
The  fourth  stroke  discharges  these  products  of  com- 
bustion and  leaves  the  cylinder  empty  and  ready 
for  another  suction   stroke.   . 

It  is  evident  that  the  work  expended  in  compres- 
sing  the   cylinder   volume   of  pure   air   is   given   off 
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again  to  the  shaft  of  the  engine  during  the  com- 
bustion or  motor  stroke,  so  that  the  loss  is  simply 
the  friclional  loss  during  the  compression  stroke. 

The  Diesel  engines,  which  are  furnishing  all  the 
electric  light  and  nearly  all  the  power  for  the  Ger- 
man Tyrolean  Alps  at  the  World's  Fair,  St.  Louis, 
furnish  100  horsepower  hours  on  the  switchboard 
while  running  at  loads  varying  during  the  day  from 
one-quarter  to  full  load  with  a  consumption  of  only 
7%  gallons  of  common  fuel  oil  from  Whiting,  Ind. 
At  three  cents  per  gallon  this  means  a  hundred 
horsepower  per  hour  at  2Vi  cents,  or  100  kilowatts  per 
hour  at  3.15  cents.  While  in  some  localities  such 
fuel  oil  or  crude  oil,  delivered  in  carload  lots,  may 
cost  as  high  as  four  cents  per  gallon,  it  is  readily 
furnished  in  many  localities  contiguous  to  oil  fields 
at  three  cents,   and  even  two  cents  per  gallon. 

The  regulation  in  the  Diesel  engine  is  not  de- 
pendent on  hit  or  miss,  but  can  be  followed  up  or 
down  the  scale  as  closely  as  in  a  steam  engine.  In 
the  latter  it  is  a  question  of  cutting  off  more  or 
less  from  a  pretty  large  volume  of  steam  at  each 
stroke.  In  the  Diesel  engine  it  is  the  finer  one  of 
cutting  off  a  more  or  less  minute  quantity  of  oil 
from  the  small  volume  delivered  by  the  fuel  pump 
at  each  stroke.  It  is  accomplished  by  direct  action 
of  the  governor  on  the  suction  valve  of  the  fuel 
pump,  which  is  held  open  during  a  greater  or  less 
portion  of  the  pressure  stroke,  and  thus  the  pump 
delivers  the  exact  quantity  of  oil  required  during 
each  motor  stroke  of  the  en.gine.  While  the  mech- 
anism is  necessarily  smaller,  and  more  delicate  than 
in  the  steam  engine,  it  also  requires  less  power  and 
its    effect   is   more   immediate. 

There  remains  only  the  drawback,  common  to  all 
four-cycle  engines,  that  there  is  but  one  motor  stroke 
for  every  two  revolutions.  For  electric-light  work 
triple-cylinder  engines  and  heavier  flywheels  success- 
fully overcome  this,  while  for  electric-railway  work 
resort  is  had  to  still  larger  flywheels  and  six  cylin- 
ders by  coupling  two  triple-cylinder  engines  at  the 
two  ends  of  the  same  dynamo  shaft. 

Discussion. 

C.  O.  Mailloux  said  that  he  had  been  studying 
the  Diesel  engine  for  several  years  and  was  intensely 
interested  in  it.  Mr.  Meier,  however,  had  given 
him  a  much  clearer  idea  of  its  operations  than  he 
had  ever  had  before.  He  wished  to  know  what  the 
prospects  were  for  turning  out  large-sized  engines  of 
this  kind.  Mr.  Meier  replied  that  400  to  500  horse- 
power were  the  largest  they  were  then  putting  in. 
Two  engines  are  used,  having  in  all  six  cylinders,  the 
dynamo  between  the  two.  It  is  hoped  to  get  up  to 
units  as  high  as  1,000  horsepower  before  long. 


Electrical     Distant-control     Apparatus. 

Movable  parts  of  machinery  are  often  so  situated 
as  to  render  their  control  by  hand  impracticable, 
and  mechanical  devices  for  accomplishing  this  may 
be  too  cumbersome  to  allow  of  efficient  operation. 
Electricity  may  be  applied  for  this  purpose  to  ad- 
vantage, as  shown  by  its  use  for  the  operation  of 
track  switches  in  railroad  yards  and  in  various 
other  ways.  M'ax  R.  Hanna  of  Schenectady,  N.  Y., 
is  the  patentee  of  a  device  for  this  purpose,  which  he 
has  assigned  to  the  General  Electric  Company. 

The  invention  is  applicable  to  controlling  the  po- 
sition of  the  brushes  of  the  motors  on  a  car  or 
train  or  controlling  the  position  of  the  movable 
contacts  of  rheostats  or  other  regulators  and  also 
to  the  control  of  many  other  movable  devices. 
Though  the  following  description  applies  to  con- 
trolling the  brush  position  of  motors,  the  invention 
is  in  no  way  limited  to  this  particular  application. 

In  Fig.  I  fS)  represents  the  field  or  stator  of 
a  motor  connected  through  the  switch  (s)  and  the 
line-wires  (i)  and  (2).  The  rotor  (R)  is  pro- 
vided with  a  commutator  (C),  on  which  bear  the 
brushes  (b).  Brush-holder  ring  (B)  has  gear  teeth 
cut  on  its  lower  side,  which  are  engaged  by  the 
worm  (D),  driven  by  pilot-motor  (M).  Thus,  as 
motor  (M)  revolves,  (B)  will  be  rotated  in  one 
direction  or  the  other,  depending  upon  the  direction 
of  rotation  of  motor  (M),  and  the  brushes  (b)  will 
be  shifted.  Brush-liolder  ring  (B)  carries  two  mov- 
able contacts  (d)  and  (d'),  which  are  secured  to 
ring  (B),  but  insulated  therefrom  and  from  each 
other.  These  movable  contacts  engage  the  seg- 
ments of  the  stationary  commutator  (E),  which  is 
secured  to  the  frame  of  the  machine.  The  segments 
of  stationary  commutator  (E)  are  connected 
through  the  conductors  (3)  to  (9)  to  the  con- 
trolling switch  (F).  The  movable  contacts  (d  d') 
are  connected  to  two  terminals  of  the  motor  (M), 
the  other  terminal  of  the  motor  being  connected  to 
the  controlling  switch  (F).  Controlling  switch  (F) 
comprises  10  stationary  fingers  (f)  to  (f'°)  and  10 
movable  contacts  (g')  to  (g").  With  the  controller 
in  the  position  shown  and  with  switch  (s)  closed 
there  is  no  tendency  for  the  motor  (M)  to  rotate. 
By  the  diagram  it  is  seen  that  the  current  from 
motor  (M)  is  flowing  in  parallel  through  the  two 
leads  connected  to   (d)  and   (d'). 
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The  motor  is  so  arranged  that  when  the  current 
is  flowing  through  both  of  these  leads  there  is  no 
tendency  for  the  motor  to  rotate.  Now  if  con- 
trolling switch  (F)  is  moved  in  one  direction  or 
the  other— as,  for  instance,  toward  the  left  until 
contact  finger  (f)  engages  contact  (g') — it  will  be 
seen  that  the  circuit  through  movable  contact  (d') 
is  broken,  since  the  connection  from  switch  .(s) 
through  the  controller  (F)  has  been  shifted  from 
contact  finger  (f)  to  contact  finger  (I'),  and  con- 
sequently from  conductor  (6)  to  conductor  (5). 
Movable  contact  (d)  is  in  engagement  with  the 
commutator  segment  to  which  conductor  (5)  is  con- 
r.ected.  Consequently  current  will  flow  from  the 
motor  through  movable  contact  (d)  alone.  The 
motor  will  revolve,  rotating  brush-holder  ring  (B) 
in  a  counter-clockwise  direction  and  will  continue 
to  revolve  until  movable  contact  (d')  makes  contact 
with   the   segment   to   which   conductor    (5)    is   con- 


FIG.     I,       ELECTRICAL   DISTANT-CONTROL    APPARATUS. — 
DIAGRAM    OF    CONNECTIONS. 

nected.  At  this  instance  both  movable  contacts  (d) 
and  (d')  are  in  contact  with  the  same  segment. 
Consequently  current  again  flows  through  the  two 
in  parallel,  and  the  motor  ceases  to  rotate.  As  con- 
troller (F)  is  shifted  to  another  position  the  same 
operation  is  repeated. 

Thus  it  will  be  seen  that  each  position  of  the 
controller  corresponds  to  a  certain  position  of  the 
motor  brushes,  and  by  simply  moving  the  controller 
to  any  one  of  its  positions  motor  (M)  will  auto- 
matically bring  the  brushes  of  the  large  motor  to 
the  proper  position  and  will  then  stop.  Further- 
more, it  is  evident  that  the  brush-shifting  devices 
and  pilot  motors  for  any  number  of  main  motors 
may  be  connected  to  a  single  controllin.g  switch  (F). 
The  brush  position  of  any  number  of  motors  may 
be  controlled  from  a  single  point. 

Fig.  2  shows  a  form  of  motor  adapted  to  perform 
the  functions  of  the  pilot  motor  (M)  when  the 
source  of  supply  for  the  pilot  motor  is  alternating 
current.  The  motor,  as  shown  in  Fig.  2,  has  a  pri- 
mary member  (lo)  and  a  secondary  member  (11), 
provided  with  short-circuiting  commutator  brushes. 
Two  leads  (13)  and  (14)  are  provided  for  con- 
nection to  the  movable  contacts  (d)  and  (d')  in 
Fig.  I.  The  motor  acts  as  a  repulsion  motor  when 
either  lead  (13)  or  (14)  is  carrj'ing  current,  the  line 
of  magnetization  of  the  primary  member  being  dis- 
placed in  one  direction  or  the  other  from  the  line 
of  the  short-circuiting  rotor  brushes.  When  cur- 
rent is   flowing  in  the  same  direction  through  both 


FIGS.   2  AND  3.    ELECTRICAL  DISTANT-CONTROL  APPARATUS. 

leads,  the  resultant  magnetization  is  parallel  to  the 
line  of  the  short-circuiting  rotor  brushes,  and  con- 
sequently there  is  no  tendency  to  rotation.  Resist- 
ances (r)  may  be  inserted  in  the  leads  (13)  and 
(14)  to  reduce  the  amount  of  current  flow. 

Fig.  3  shows  a  motor  adapted  to  act  as  a  pilot 
motor  when  the  source  of  supply  for  the  pilot  motor 
is  direct  current.  The  motor  has  an  armature  (15) 
and  a  field  (16),  the  armature  being  connected  to 
the  middle  of  the  field  and  the  leads  (iS)  and  (ig) 
to  the  two  ends  of  the  field  winding.  If  current  is 
(lowing  in  both  leads  (iS)  and  (19),  the  magnetic 
effects  of  the  two  parts  of  the  field  oppose  each 
other,  and  there  is  no  tendency  to  rotation.  If  either 
of  the  leads  alone  is  carrying  current,  one-half  of 
llie  field  (16)  is  operative  and  the  motor  revolves 
in  one  direction  or  the  other,  according  to  which 
half  of  the  field  is  energized. 
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Differential    Registering    Kinemometer. 

By  Emile  Guarini. 

Following  researclies  and  experiments  toucliing  the 
starting  and  mounting  in  parallel  of  two  alternators 
— researches  and  experiments  which  led  to  the  recog- 
nition of  the  fact  that  abrupt  changes  in  the  velocity 
took  place,  the  extent  of  which  it  was  important  to 
determine — the  Societe  Internationale  des  Eiectri- 
ciens  (the  International  Society  of  Electrical  Engi- 
neers) offered  a  prize  for  the  construction  of  an 
apparatus  able  to  register  1/250  of  a  revolution  of 
an  engine  running  at  an  angular  velocity  of  125 
revolutions  per  minute.  In  consequence  of  this  offer 
A'lr.  J.  Richard  of  Paris  conceived  the  idea  of  con- 
structing a  practically  controlled  isochronic  regulator, 
and  of  making  a  kinematic  system  wdiich  would  enable 
all  speeds  to  be  placed  in  equilibrium  by  returning 
them  to  zero.  He  had  already  constructed  prior  to 
this  a  kinemometer,  which  is  pretty  generally  in  use, 
for  determining  the  angular  velocity  of  engines. 
This  instrument  gives  the  quotient  of  the  space  trav- 
ersed, divided  by  the  time.  This  result  is  attained 
by  means  of  two  surface  plates  rotating  in  opposite 
directions,  and  carrying  along  with  them  a  friction 
roller  operated  b}'  a  system  of  helical  and  tangential 
gearing. 

The  special  aim  of  this  new  apparatus  is  accurately 
to  determine  the  various  angular  fluctuations  con- 
tinually engendered  during  the  revolution  made  by 
a  machine.  This  interesting  appliance  will,  undoubt- 
edly, enable  the  industrial  world  to  make  some  very 
important  observations  in  connection  with  the  abrupt 
variations  in  speed  which  occur  on  starting  and 
coupling  alternators  in  parallel.  A  brief  description 
may  here  be  given  of  its  construction. 

A  clockwork  mechanism,  rendered  uniform  by  an 
isochronic    regulator,    transmits    its    motion    to    two 


the  machine  is  then  connected  to  the  axle  operating 
the  shaft  of  the  differential  mechanism,  and  the  speed 
is  equilibriated  by  the  aid  of  a  milled  knob,  which, 
by  means  of  a  tangential  screw,  carries  along  with  it 
a  carriage  upon  which  there  is  mounted  on  one  side 
an  axle  and  pinion,  and,  on  the  other  side,  a  friction 
roller  that  is  slightly  compressed  by  a  system  of 
plates,  which,  in  their  turn  are  governed  by  the 
isochronic  regulator.  The  pinion,  in  its  turn,  con- 
trols the  differential  mechanism.  The  milled  knob 
thus  serves  to  cause  the  friction  roller  to  approach 
or  recede  from  the  center  of  the  plates  and  to  give 
it  a  speed  that  will  counterbalance  that  of  the  engine. 
By  means  of  a  spring  pedal  the  needle  of  the  register- 
ing device,  which  has  two  slide  blocks,  is  afterward 
caused  to  engage  a  finely  toothed  crown  wheel 
mounted  upon  the  axle  of  the  differential  mechanism. 
The  slightest  variation  is  revealed  by  an  upward 
movement  of  the  needle,  if  the  angular  velocity  of 
the  engine  increases,  or  by  its  descent  if  such  velocity 
decreases. 

Thus,  as  may  be  gathered  from  the  above  short 
description,  the  new  apparatus  introduced  by  JVIr. 
Jules  Richard  has  for  its  main  object  to  reveal  the 
various  angular  deviations  that  continually  occur  in 
an  industrial  driving  engine  between  its  own  shaft 
and  that  of  a  similar  ideal  motor  running  at  the 
same  mean  angular  velocity  as  the  engine  under 
consideration,  but  still  observing  a  perfectly  uniform 
movement. 


Elements  of  Cost  Which  Go  to  Make  Up 

the  Selling  Price  of  Electric 

Current.' 

By   Samuel   C.    MtrMFora. 
It  is  necessary  to  adopt  some  kind  of  differential- 
rate  scheme,  if  you  wish  to  put  yourself  in  a  posi- 
tion where  you  can  offer  and  furnish  current  at  a 


cent,   for  $50  to  $100,  and  20  per  cent,  on  bills  of 
$100  and  over. 

We  make  two  exceptions  to  the  above  "open"  or 
standard  rate.  When  a  customer  will  contract  to  pay 
at  16  cents  per  unit  for  a  certain  amount  of  elec- 
tricity for  at  least  30  hours  per  month,  whether  he 
uses  it  or  not,  we  charge  the  excess  used  above 
30  hours  at  the  lower  rate. 

We  make  another  exception  to  the  standard  rate 
in  our  continuous  factory  power,  which  is  sold  at 
five  cents  a  unit,  with  the  customary  cash  discounts. 
This  is  about  the  same  as  the  regular  30-hour  de- 
mand rate,  mentioned  above,  would  work  out,  the 
lamp-renewal    expense    being,    of   course,   omitted. 

We  have  increased  our  business  tremendously  in 
the  last  five  or  six  years,  and  while  the  service 
has  been  maintained  at  a  high  standard — and  ex- 
tended as  well — we  lay  a  great  deal  to  adopting  this 
differential  system,  which  seems  adapted  to  almost 
any  condition. 

We  ascertain  the  "demand,"  or  maximum  use  by 
customer  at  any  one  time,  as  follows : 

Connected  Load. — Where  the  maximum  demand 
is   really  equal  to  the  connected   load. 

Demand  Meters. — These  record  the  highest  number 
of  amperes  used  at  any  one  time.  (We  have  used  a 
recording  amperemeter  which  shows  the  variation 
in  load  right  through  the  24  hours.  This  is  only 
used,  however,  on  suspected  current  thieves  and  for 
difficult  investigations,  where  a  leak  is  apparent  from 
customer's  statement.  The  advantage  in  its  use  for 
such  cases  is  obvious.) 

Residence  Demand. — Based  on  number  of  rooms 
in  the  house. 

I  can  best  show  the  working  of  our  differential- 
rate  system  by  an  example.  Say  a  customer  uses 
1,000  units  of  electricity,  equal  to  20,000  lamp-hours 
in  a  month.  He  has  100  lamps  installed.  On  our 
"open  order"  he  would  pay  for  the  first 

600   units   at   16  cents $96.00 

400   units    (balance)    at   five   cents 20.00 


$n6.oo 


interconnected  friction  surface  plates.  Upon  the 
shaft  of  the  balance  gear  there  is  placed  a  needle, 
provided  at  its  extremity  with  a  pen  that  rests  upon 
a  registering  drum.  The  apparatus  is  motionless 
when  the  angular  velocity  is  regular,  but  when  it 
increases  slightly  the  needle  of  the  registering  appa- 
ratus is  raised  a  little.  To  render  the  entire  system 
motionless  again  it  suffices  to  turn  a  small  knob  and 
a  graduated  arm,  connected  thereto,  indicates  the 
angular  velocity  in  the  number  of  revolutions  and 
fractions  thereof  per  second,  while  the  stylus  of  the 
registering  device  inscribes  the  variations  in  degrees 
of  the  circle.  The  whole  of  the  circumference  is 
represented  by  a  travel  of  the  registering  needle  of 
about  83  centimeters.  Upon  the  paper  a  travel  of 
0.5  millimeter  can  be  very  easily  read  off,  and  it  will 
thus  be  apparent  that  1/250  revolution  is  represented 
hy  5-3  millimeters. 

In  order  to  regulate  this  apparatus  recourse  has 
been  had  to  a  heavy  flywheel,  which,  after  being 
placed  in  motion  by  a  machine,  revolves  with  great 
regularity.  After  waiting  till  full  control  has  been 
established  known  errors  are  created  by  means 
of  a  differential  system  governed  by  a  lever  trav- 
ersing the  field  of  a  dial-plate  divided  up  into  divi- 
sions of  a  circle.  It  thus  becomes  possible  to  verify 
the  divisions  indicated  by  the  apparatus. 

The  method  of  operation  is  of  the  simplest  kind. 
When  it  is  desired  to  know  the  regularity  of  a  ma- 
chine, the  apparatus  alone  is  placed  in  motion.  Care 
is  taken  to  see  that  the  seconds  hand  travels  exactly 
over  60  divisions  in  60  seconds.  If  in  advance  or 
in  arrear  a  turn  or  two  is  given,  by  means  of  a  suit- 
able tool,  to  the  screws  controlling  the  regulator 
springs.  It  is  necessary  that  the  needle  should  al- 
ways  travel   with  perfect   regularity.     The   shaft   of 


DIFFERENTIAL   REGISTERING   KINEMOMETER. 

gradually  reducing  price.  You  must  charge  more  for 
the  "short  haul"  than  for  the  "long  haul."  It  costs 
just  as  much  to  load  and  unload  for  one  as  the  other. 
We  must  know  what  it  costs  to  get  ready  to  produce 
and  distribute  electricity  into  which  cost  enter  taxes, 
rents,  insurance,  interest  on  bonds,  interest  on  float- 
ing debt,  general  expenses,  cost  of  maintenance  and 
repairs,  and  everything  which  is  required  to  keep 
the  system  in  shape,  whether  in  operation  continu- 
ously or  not. 

Obviously,  now,  with  all  these  expenses  to  be 
met  before  the  machinery  is  started,  the  cost  of 
operation  for  one  hour  a  day,  say,  between  five 
and  six  o'clock  at  night,  when  nearly  every  customer 
is  using  some  electricity,  is  greater  than  in  the  second, 
third,  fourth  and  following  hours,  when  the  only  addi- 
tional expenses  are  for  actual  generation  and  dis- 
tribution, the  latter  a  trifling  expense.  A  rate  can 
be  figured  out  which  will  require  the  customers 
(taking  them  collectively)  to  pay  their  share  of  all 
these  regular  or  fixed  expenses,  together  with  the 
cost  of  generation  and  distribution  plus  a  moderate 
profit,  in  from  one  to  two  hours'  average  use  per 
day.  After  this  result  is  obtained  it  only  remains  to 
make  a  rate  wdiich  shall  cover  the  cost  of  additional 
supplies,  wages,  etc.,  for  generation  and  distribution, 
with  a  margin  of  profit  thereon. 

Rates  should  always  be  as  simple  as  possible  in 
any  business.  Customers  readily  grasp  this  dif- 
ferential-rate idea.  It  is  surprising  to  see  how  read- 
ily they  appreciate  its  advantage  for  them.  They 
are  constantly  trying  "to  get  more  of  that  current" 
at  the  low  rate  and  throwing  out  other  illuminants. 

We  charge  i^  cents  per  unit  (equal  to  20  lamp- 
hours)  for  the  first  60  hours'  use  of  the  maximum 
demand  of  a  customer,  per  month,  billing  the  excess 
of  current  used  at  five  cents  a  unit.  We  give  a 
discount  of  10  per  cent,  on  bills  up  to  $50,   15  per 

I.  Abstract  of  a  paper  read  before  the  Michigan  Electric  Asso- 
ciation at  Detroit  on  October  12.  igo4.  The  author  is  assistant 
treasurer  of  the  Detroit  Edison  Company. 


20  per   cent,    discount 23.20 

Net   bill    $  92.80 

Had  he  used  2,000  units,  he  would  have  been  charged 
for 

600  units  at  16  cents $  gfi.oo 

1,400   units   at   five  cents ". 70.00 

$166.00 
20  per   cent,    discount 33.20 

Net   bill    $132.80 

In  the  first  case  he  pays  9.2S  cents  per  unit;  in 
the  second  6.14  cents.  Tlius  the  rate  per  unit  grad- 
ually reduces,  though,  of  course,  never  below  the 
second  or  lower   rate. 

As  the  average  use  per  day  of  the  company's 
maximum  capacity  increases,  the  opportunity  is  offered 
to  extend  business  and  ward  off  competition  by 
reduction  of  rates.  This  may  be  done  by  a  reduc- 
tion of  the  higher  rate,  in  which  case  a  more  liberal 
use  of  electricity  by  people  of  moderate  means  is 
the  result.  In  the  second  case  business  is  developed 
among  large   consumers. 

'  here  are  many  objections  to  a  fixed  rate  per  unit. 
There  is  the  old  familiar  bugbear  which  arises 
every  time  you  charge  a  man  a  certain  simi  when 
he  could  use  more  light  for  less  money.  Then  there 
is  the  constant  pressure  for  special  rebate.  Any 
special  private  rebate  is  dangerous,  whether  granted 
by  a  railroad,  a  commercial  house  or  a  lighting  com- 
pany. It  tends  to  destroy  the  integrity  of  grantor 
and  grantee  and  to  make  a  hodgepodge  of  the  busi- 
ness. 


The  Chicago  and  Milwaukee  Electric  Railway 
Company,  in  its  report  for  the  month  of  Septem- 
ber, shows  gross  earnings  of  $53,711  and  operating 
expenses  amounting  to  $I7,39S-  The  net  earnings 
show  an  increase  of  $5,215  over  September,  1903. 
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Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,    and   other    objects    of   electrical    interest. 


According  to  the  views  of  a  recent  writer,  the 
street  car  is  doomed  sooner  or  later  to  give  place 
to  the  automobile.  He  gives  as  the  grounds  for  his 
reasoning  that  five  years  ago  there  were  but  few 
automobiles,  while  during  the  last  12  months  the 
output  is  alleged  to  have  exceeded  the  value  of  all 
the  locomotives  built  in  America  by  $20,000,000.  He 
gives  as  a  further  reason  that  the  cable  car,  once 
the  popular  means  of  transportation  in  cities,  has 
almost  disappeared,  giving  place  to  the  electric  car, 
which,  in  the  ordinary  course  of  events,  must  be_  su- 
perseded by  more  modern  means  of  travel ;  this 
means  to  be  the  automobile.  That  this  proplucy 
will  be  fulfilled  seems  hardly  likely.  No  matter  what 
the  means  of  locomotion,  the  steel-rail  track  will 
always  prove,  in  all  probability,  the  best  path  for 
a  vehicle  to  travel,  with  the  exception  of  the  air, 
and  the  least  consuming  of  power.  For  economical 
operation,  the  combination  of  dirt,  asphalt  or  mac- 
adam roads,  all  inore  or  less  rough,  and  rubber- 
tired  or  other  forms  of  wheels  will  never  be  able 
to  supplant  the  street  car,  because  of  the  much 
greater  amount  of  power  required  lor  operation.  This 
is  also  leaving  out  of  account  the  economics  effected 
bv  generating  the  power  in  a  central  station. 


Im  a  paper  on  the  "Radioactivity  of  Mineral  Oils 
and  Natural  Gases,"  by  Prof.  J.  C.  McLennan  of 
Toronto  University,  presented  to  the  recent  Inter- 
national Electrical  Congress  at  St.  Louis,  there  is 
an  interesting  estimate,  on  the  assumption  that  the 
active  emanation  present  in  natural  gas  is  produced 
from  radium,  of  the  amount  of  the  latter  requisite 
to  account  for  the  conductivity  observed.  The  high- 
est conductivity  observed  in  Professor  McLennan's 
observation  was  that  obtained  with  the  gas  from  a 
w-ell  near  Brantford,  Ont.  The  author  gives  a  calcu- 
lation to  show  that  every  .5,000,000  cubic  feet  of  gas 
produced  by  the  well  would  correspond  to  the  ex- 
istence of  radium  at  its  source  of  approximately  the 
amount  contained  in  one  gram  of  radium  chloride. 
The  discovery  of  a  natural  gas  so  highly  charged 
with  a  radioactive  emanation  as  that  observed  pre- 
sents a  number  of  interesting  features.  It  is  possible 
that  other  gases  still  more  highly  charged  may  be 
found,  and  as  it  should  not  be  difficult  to  concentrate 
the  active  constituent,  additional  light  may  be 
thrown  by  this  means  upon  the  various  stages  of  the 
process  of  disintegration  brought  forward  and  de- 
veloped by  Rutherford  and  Soddy  as  an  explanation 
of  radioactivity.  The  presence,  in  the  natural  .gases 
studied,  of  nitrogen  in  such  large  proportions,  should 
also  not  be  overlooked.  Professor  McLennan  thinks 
that  it  is  possible  that  a  portion  of  this  gas,  on 
closer  examination,  may  prove  to  be  helium,  and  if 
so,  additional  support  will  thereby  be  gained  for  the 
disintegration  theory. 


It  is  doubtful  whether  the  advantages  of  exposi- 
tion conventions  outweigh  their  disadvantages.  The 
advantages  are  the  attractions  of  the  Exposition  as 
a  drawing  card  to  secure  large  attendance  and  the 
opportunity  to  study  the  exhibits.  But,  on.  the  other 
hand,  the  very  attractions  of  the  big  show  serve 
to  distract  the  attention  of  delegates  and  visitors 
from  the  business  which  brings  them  together.  The 
street-railway  conventions  at  tlie  St.  Louis  World's 
Fair  last  week  furnish  a  case  in  point.  Manfully  (he 
gentlemen  in  attendance,  or  many  of  them,  strove  to 
withstand  the  allurements  outside  the  convenlion 
hall.  During  the  first  two  days,  when  the  master 
mechanics  were  in  session,  the  attendance  was  good 
and  the  discussions  were  lively  and  participated  in 
by  a  considerable  proportion  of  those  present.  But 
as  the  week  wore  on,  at  the  conventions  of  the 
-American  Street  Railway  Association  and  the  Street 
Railway  Accountants'  Association,  it  became  more 
difficult  to  hold  the  attention  of  the  delegates  down 
to  business.  There  was,  it  is  true,  a  large  attendance 
at  the  meetings  of  the  parent  association  on  Wednes- 
day and  Thursday,  but  there  seemed  to  be  a  general 
restlessness  and  anxiety  to  get  away.  But  four  papers 
were  presented  on  these  days,  and  these  were  but 
mcagerly  discussed.  Two  of  these  related  to  steam 
turbines — one  from  the  Westinghouse  and  the  other 
from  the  General  Electric  point  of  view — and  a  third 
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had  to  do  w-ith  the  Diesel  engine.  Considerable  busi- 
ness was  transacted,  however,  one  commendable  act 
being  the  modification  of  the  curious  censorship  reso- 
lution of  last  year,  by  which  not  the  "proceedings" 
but  simply  the  "verbal  reports  of  discussion"  are 
to  be  censored  hereafter  before  publication.  A  still 
more  sensible  course  would  have  been  to  rescind  the 
archaic  procedure  altogether,  for  censorship  smacks 
of  the  terrors  of  wartime,  while,  happily,  in  this  year 
of  grace,  we  have  nothing  more  warlike  in  the 
United  States  than  the  tnuflled  thunders  of  a  presi- 
dential campaign. 


MiCHiG.vx  has  been  added  to  the  number  of  states 
possessing  organizations  of  central-station  men.  After 
two  preliminary  meetings  the  Michigan  Electric  As- 
sociation held  its  first  full-fledged  convention  in 
Detroit  last  week,  with  an  attendance  of  about  50 
owners  and  managers  of  electrical  plants  throughout 
the  state.  The  organization  is  due  largely  to  the 
energy  and  enterprise  of  Mr.  E.  F.  Philipps  of  De- 
troit and  Mr.  F.  S.  Hubbell  of  Milford.  Mr.  Phil- 
ipps, who  is  widely  and  favorably  known  to  central- 
station  men  throughout  the  country,  was  elected  to 
the  office  of  president,  having  acted  as  chairman  of 
the  meetings  previously  held.  Several  good  papers 
were  read,  and  there  w'as  intelligent  and  interesting 
discussion  of  them.  E.special  attention  was  given, 
very  naturally,  to  the  subject  of  rates,  in  the  equitable 
adjustment  of  which  associations  of  central-station 
men  are  particularly  useful  to  their  members.  An 
abstract  of  Mr.  Mumford's  practical  paper  on  this 
subject  is  given  in  the  present  issue  of  the  Western 
Electrician.  The  Detroit  Edison  Coinpany  was  at- 
tentive to  the  delegates,  and  there  was  especial  enter- 
tainment for  the  ladies,  of  whom  a  gratifying  number 
were  in  attendance.  Altogether,  the  new  organization 
had  reason  to  be  well  satisfied  with  its  first  conven- 
tion. The  Michigan  Electric  Association  is  heartily 
welcome  to  the  fraternity  of  electrical  organizations, 
and  w^e  trust  that  its  career  will  be  as  successful  as 
its  first  convention  leads  one  to  believe. 


The  interesting  suggestion  that  the  steam  turbine 
be  combined  with  the  reciprocating  engine  for  power- 
station  work  was  again  made  in  the  discussion  of  the 
turbine  papers  presented  before  the  convention  of 
the  American  Street  Railway  Association  last  week. 
In  a  recent  paper  M'r,  W.  L.  R.  Emmet  brought  out 
the  same  point.  Since,  he  says,  the  best  steam  tur- 
bines so  far  developed  give  degrees  of  economy  about 
equal  to  those  of  the  best  steam  engines,  and  since 
the  turbine  works  in  a  larger  field  of  available  energ\', 
it  may  naturally  l)e  inferred  that  the  steam  engine 
within  its  own  range  of  action  is  more  efficient  than 
the  steam,  turbine,  and  this  to  a  certain  extent  is 
true.  This  fact  naturally  suggests  a  combination 
which  undoubtedly  has  a  large  field  of  application, 
namely,  the  use  of  low-pressure  steam  turbines  tak- 
ing exhaust  steam  from  existing  reciprocating  en- 
gines. The  most  advantageous  conditions  for  tlie 
combined  use  of  reciprocating  engines  and  steam 
turbines,  continues  Mr.  Emmet,  will  be  found  in 
existing  steam  plants  where  reciprocating  engines  are 
used  to  operate  electric  generators  separately  or  in 
parallel.  In  such  plants  low-pressure  steam  turbines 
can  be  installed  and  can  be  arranged  to  take  steam 
directly  from  the  exhaust  pipe  of  engines  without 
valves  or  governing  mechanisms.  The  steam  turbine 
should  operate  a  generator  adapted  to  connection  in 
parallel  with  that  driven  by  the  engine.  A  turbine 
designed  for  operation  under  these  conditions  would 
be  an  ideally  simple  affair  and  its  maintenance  and 
care  would  add  little  to  the  cost  of  station  opera- 
tion. There  are  many  large  stations  in  which  the 
introduction  of  such  turbines  with  proper  condens- 
ing facilities,  it  is  contended,  would  increase  the  out- 
put as  much  as  30  per  cent,  without  any  increase  of 
the  fuel  consumption  or  change  in  the  boiler  plant. 
The  cost  of  installing  such  turbines  with  complete 
condensing  facilities  should  not  exceed  $60  per  kilo- 
watt of  capacity  added  to  the  station,  adds  Mr.  Em- 
met. 

It  will  be  interesting  to  observe  to  what  extent 
this  combination  is  adopted  by  power-station  riian- 
agers.  Perhaps,  after  all,  the  turbine  is  destined 
not  to  supplant  the  piston  engine  in  large  electrical 
generating  plants,  as  some  of  its  advocates  declaie, 
but  to  work  alongside  of  it,  and  in  conjunction  with 
it. 
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AHERICAN  STREET  RAILWAY  ASSOCIATION. 


The  American  Street  Railway  Association  held  its 
twenty-third  annual  convention  on  October  12th  and 
13th  on  the  grounds  of  the  Louisiana  Purchase  Ex- 
position in  St.  Louis.  Convention  Hall  in  the  Trans- 
portation Building,  as  with  tlie  Railway  Mechanical 
and  Electrical  Association  convention  on  the  two 
preceding  days  (reported  in  the  Western  Electrician 
last  week),  was  the  place  of  meeting.  Several  men 
of  note  were  in  attendance  at  the  opening  session 
and  favored  the  delegates  with  addresses,  which  were 
commendatory  of  the  association  and  the  interests 
which  it  represents. 

President  \\'.  Caryl  Ely  of  Buffalo  called  the  meet- 
ing to  order  and  presented  as  the  first  speaker  the 
Hon.  D.  R.  Francis,  president  of  the  Louisiana  Pur- 
chase Exposition,  sa3'ing  that  it  was  due  to  his  efforts 
that  the  Exposition  was  held  in  St.  Louis. 

President  Francis'  Welcome. 

President  Francis  then  addressed  the  assemblage, 
and  before  his  speech  was  concluded  there  was  prob- 
ably not  one  of  those  present  who  had  not  a  cleirer 
and  better  conception  of  what  it  means  to  plan  and 
execute  such  an  undertaking  and  of  the  ideal  toward 
which  its  promoters  were  striving — the  education  of 
all  comers.  As  a  preface  to  his  subject  Mr.  Francis 
said  that  he  was  there  not  only  as  president  of  the 
Exposition  but  as  a  street-railway  man  as  well. 
About  10  years  ago  he  made  his  first  venture  in  the 
construction  of  electric  railways  by  the  building 
of  a  line  east  of  the  river  near  St.  Louis.  This  line 
was  extended  until  it  reached  the  city  of  Alton,  and 
eventually  will  verj^  likely  extend  to  the  Atlantic 
Coast  and  possibly  to  the  Pacific ! 

When  he  made  his  trip  to  Europe  in  the  interests 
of  the  Exposition  he  thought  that  an  intramural 
railway  at  the  Fair  was  an  assured  thing ;  a  line 
which  would  be  inside  the  grounds  but  which  would 
connect  with  the  city  transportation  system  and  be 
operated  bj'  it.  When  he  came  back  he  found  that 
the  plan  had  been  abandoned.  People  even  thought 
the  crowds  within  the  grounds  could  be  handled  by 
automobiles.  The  only  thing  remaining  therefore 
was  to  build  an  electrically  operated  railway  which 
should  be  ov.'ned  by  the  Exposition.  This  was  done 
and  ever^-one  who  has  visited  the  Fair  knows  the 
result. 

The  gauge  of  this  road  is  four  feet  SVz  inches  as 
against  the  standard  gauge  of  four  feet  10  inches  of 
the  city  street-rail w-ay  lines.  The  road  has  been  in 
operation  every  day  except  Sundays  since  its  com- 
pletion, and  no  one  has  been  killed  and  no  more 
than  three  injured  by  it.  It  has  carried  on  the  aver- 
age 55,coo  persons  a  day,  or  nearly  55  per  cent,  of 
the  paid  admissions  to  tlie  grounds,  and  is  alto- 
gether one  of  the  best  sources  of  revenue  which  the 
Exposition  company  has. 

Without  electric  street  railways,  Mr.  Francis  fur- 
ther stated,  they  never  could  have  operated  the  Ex- 
position, and  all  this  goes  to  demonstrate  what  a 
factor  raihvay^s  are  becoming  to  the  progress  of  the 
community.  A  new  epoch  is  marked  by  them.  The 
Exposition  was  therefore  very  proud  to  welconie 
the  representatives  of  such  a  great  industrv',  and  that 
industry  has  by  no  means  as  yet  reached  its  peak. 
One  of  the  great  problems  confronting  the  builders 
of  the  Exposition  was  that  of  getting  the  visitors, 
to  and  fro  between  the  city  and  the  grounds,  and 
there  was  at  first  a  seeming  want  of  confidence  on 
the  part  of  the  public  in  the  ability  of  the  street-rail- 
way companies  to  do  this.  But  the  people  have 
stood  back  of  the  street-railway  companies  atid 
given  them  their  good-will  and  the  companies  in 
their  turn  have  demonstrated  their  capability. 

Mr.  Francis  made  an  excellent  speech,  which  was 
appreciated.  President  Ely  thanked  him  for  his 
words  and  went  on  to  say  that  St.  Louis  was  for- 
tunate in  securing  such  a  man  to  be  at  the  head  of 
the  Exposition.  It  is  a  hard  position  to  fill.  A 
man  must  practically  give  up  his  business  and  family 
life  for  several  years  to  accomplish  such  a  work. 
Mr.  Francis  has  entered  into  the  spirit  of  the  work 
in  a  most  stirring  manner  and  "has  made  a  name  and 
fame  which  will  be  perpetuated  as  long  as  English 
tongue   speaks  English   w-ords." 

Prof.  Goldsborough's  Welcome. 

Prof.  W.  E.  Goldsborough,  chief  of  the  Depart- 
ment of  Electricity,  was  nex't  introduced.  In  speak- 
ing of  the  Exposition  work  in  the  line  of  electricity 
Prof.  Goldsborough  said  that  the  main  feature  in 
the  beginning  w^as  the  exhibition  of  processes  and 
the  question  was  how-  these  processes  were  to  be 
presented  in  the  best  way  to  appeal  to  the  engineer 
on  the  one  hand  and  the  scientist  on  the  other.  He 
then  went  over  brieflj-  the  things  of  interest  to  be 
seen  at  the  Fair  from  an  engineering  point  of  view. 
In  the  ^Machinerj-  Building  the  units  are  not  of  the 
vei;>'  largest,  but  there  are  a  large  variety  which  are 
of  the  most  modern  kind.  He  regretted  that  there 
was  no  great  gas  engine,  as  was  anticipated. 

In  the  Electricitj-  Building  the  object  was  to  show 
operation  and  to  have  no  piling  up  of  exhibits  of 
idle  machinery-.  Among  the  most  interesting  and 
inost  valuable  exhibits  to  study  was  that  of  the  Na- 
tional Bureau  of  Standards.  This  probably  contains 
the  best  collection  of  calibrating  instruments  ever 
brought  together  and  has  been  of  the  greatest  value 
to  the  jury  of  awards  in  pursuing  its  work  of  judg- 
ing the  merits  of  the  various  types  of  machinery. 


He  thought  it  might  be  well  to  investigate  the 
exhibits  of  space  telegraphy,  inasmuch  that  some 
day  the  operators  of  very  long  interurban  lines 
might  need  to  use  it  to  communicate  between  the 
main  office  and  cars  out  on  the  line. 

The  promoters  of  this  great  Exposition  have  had 
to  measure  their  strength  against  the  many  problems 
which  have  arisen.  The  unwritten  history  of  elec- 
trical engineering  is  one  of  great  achievements,  but 
the  trials  by  which  these  have  been  accomplished  are 
buried  in  the  hearts  of  those  who  have  grappled  the 
great  questions  of  their  lives. 

M'.vvoR   Wells'   Welcome. 

Another  speaker  on  this  occasion  was  Mayor  Rolla 
Wells  of  St.  Louis.  He  was  delayed  for  a  short 
time,  but  arrived  immediately  after  President  Ely  had 
finished  his  address.  Mayor  Wells  looked  upon  the 
street-railway  men  as  his  colleagues,  for  during  his 
early  years  he  was  engaged  in  the  work.  His  father 
constructed  the  first  street  railway  west  of  the  Mis- 
sissippi. This  was  a  horse-car  line  built  in  St.  Louis 
and  put  in  operation  July  4,  1859,  and  Mayor  Wells, 
then  22  years  of  age,  was  made  general  manager  of 
the  company.  He  believed  that  the  success  which 
the  Exposition  has  achieved  has  been  due  largely  to 
the  intelligent  interest  which  has  been  taken  in  it  by 
the  owners  and  managers  of  the  street-railway  sys- 
tems in  St.  Louis. 

President  Ely's  Address  (.Abstract). 

The  American  Street  Railway  Association  year 
now  drawing  to  its  close  has  witnessed  many  things 
of  supreme  interest  to  the  electric-railroad  world. 
During  the  present  year  the  New  York  Central  and 
Hudson  River  Railroad  Company  has  matured  its 
plans  for  the  electrification  of  its  great  trunk  lines 
entering  the  city  of  New  York  and  the  lines  radiating 
therefrom  for  a  distance  of  35  miles;  the  Pennsyl- 
vania Railroad  Company  has  determined  upon  the 
electrification  of  that  section  of  its  line  which  will 
enter  the  city  of  New  York  in  two  great  subter- 
ranean tunnels  underneath  the  waters  of  the  Hudson 
River;  the  Schenectady  Railway  Company  has  begun 
the  operation  of  cars  propelled  by  means  of  single- 
phase  alternating-current  motors  in  regular  service 
carr>-ing  passengers,  and  the  General  Electric  Com- 
pany at  the  recent  meeting  of  the  New  York  State 
Street  Railway  Association  at  Utica  has  exhibited 
in  practical  operation  a  car  propelled  in  part  over 
the  tracks  of  a  city  system  by  direct  current  and  in 
part  over  connecting  interurban  lines  w-ith  the  sin- 
gle-phase alternating  current.  Purchases  of  street 
and  interurban  electric-railway  systems  of  consider- 
able magnitude  have  been  made  by  the  New  York 
Central  and  Hudson  River  Railroad  Company  in  the 
central  portion  of  the  state  of  New  York,  and  this 
great  corporation  has  announced  its  intention  of 
electrifying  a  portion  of  its  West  Shore  railroad 
tracks  in  connection  with  the  street  and  interurban 
railway   systems   thus   acquired. 

The  electrification  of  the  Manhattan  Elevated  rail- 
way system,  which  was  finally  completed  in  June, 
1903,  in  which  month  the  last  steam  train  was  taken 
off,  has  during  the  last  year  enabled  a  direct  com- 
parison to  be  made  between  the  operation  of  the 
system  by  electricity  and  steam.  It  has  been  deter- 
mined that  the  substitution  of  electricity  has  increased 
the  carrying  capacity  of  the  road  ;^s  per  cent.,  as 
indicated  by  the  actual  increase  in  car  mileage ;  the 
passenger  traffic  has  been  increased  30  per  cent. ;  the 
operating  expenses  have  decreased  from  55  per  cent, 
of  the  gross  receipts  in  1901  to  45  per  cent,  in  IQ03, 
and  all  obnoxious  vapors,  smoke,  steam  and  cinders 
incidental  to  steam-locomotive  operation  have  been 
eliminated  from  the  streets  traversed  by  the  railways 
of  the  system.  The  wisdom  of  the  enormous  ex- 
penditure of  money  necessary  to  make  the  change 
has  been  fully  demonstrated  by  the  benefits  which 
have  inured  not  only  to  the  people  of  the  city  but 
to  the  intelligent  management  which  at  such  great 
cost  made  the  change. 

This  great  system,  which  carries  nearly  a  million 
of  passen.eers  each  day,  has  been  leased  to  the  Inter- 
borough  Rapid  Transit  Company,  which  during  the 
last  four  years  has  been  engaged  in  constructing  un- 
derneath the  city  of  New  York  a  vast  system  of  sub- 
ways, which  are  now  completed,  and  a  portion  of 
W'hich  will  be  put  in  operation  durin.g  this  present 
month.  This  system  comprises  15  miles  of  subway 
and  five  miles  of  elevated  structure,  providing  for  63 
miles  of  single  track  to  be  electrically  operated  by 
the  protected  third-rail  system  and  trains  operated 
by  the  multiple  system  of  train  control.  But 
little  over  four  years  have  been  occupied  in  the  con- 
"struction  of  this  great  work,  and  w'hen  the  difficulties 
encountered  beneath  the  streets  and  the  buildings  of 
the  great  metropolis  are  taken  into  consideration  in 
connection  with  the  magnitude  of  the  work  itself 
it  is  to  be  doubted  if  the  record  made  in  this  con- 
struction has  ever  been  equaled  in  the  history  of 
en.cineering  or  construction  achievements. 

For  a  number  of  years  past  there  has  existed  a 
feeling  and  an  opinion  that  the  growth  of  the  inter- 
ests which  had  come  to  be  represented  by  this  asso- 
ciation required  a  remodeling  of  the  form  and  scope 
of  our  organization  and  its  work.  The  first  visible 
effect  of  this  growing  feeling  was  the  formation 
about  eight  years  ago  of  the  Street  Railway  .Account- 


ants' Association  of  .America,  an  auxiliary  associa- 
tion with  a  membership  comprised  of  the  accountants 
of  the  different  companies,  members  of  this  organi- 
zation. 

Within  the  last  three  years  the  feeling  has  been 
further  evidenced  by  the  organization  of  another 
auxiliary  association,  the  American  Railway  Mechan- 
ical and  Electrical  Association,  with  a  membership 
composed  of  the  mechanical  and  electrical  engineers 
of  our  companies. 

During  the  last  year  the  project  of  still  another 
subsidiary  organization,  with  a  suggested  membership 
of  electric-railway  engineers  and  superintendents  has 
been  actively  agitated  through  the  medium  of  cor- 
respondence betw^een  various  officials  of  different 
companies  and  to  a  limited  extent  in  the  columns  of 
the  technical  press.  The  discussion  of  the  advisabil- 
ity of  the  formation  of  this  third  auxiliary  associa- 
tion or  of  rendering  the  same  unnecessary  by  en- 
larging the  scope  of  the  American  Railway  Mechan- 
ical and  Electrical  Association  sufficiently  to  include 
not  only  the  engineers  and  superintendents  of  way. 
but  also  several  other  important  branches  of  the 
business  wherein  the  need  of  investigation,  compar- 
ison and  discussion  had  come  to  be  recognized  has 
finally  involved  the  discussion  of  the  main  question, 
namely— that  of  a  reorganization  of  the  parent  body. 
.A  very  ingenious  and  well-considered  suggestion  in 
this  regard  emanated  from  the  superintendent  of  con- 
struction and  maintenance  of  way  of  the  Milwaukee 
Electric  Railway  and  Light  Company.  An  outline  of 
that  plan  was  printed  in  the  street-railway  papers  sev- 
eral months  ago  and  has  been  quite  extensively  com- 
mented upon. 

-At  Saratoga  last  fall  there  was  an  open  and  avowed 
expression  of  desire  for  a  change  in  the  method  of 
conduct  of  association  affairs  and  the  scope  of  asso- 
ciation work,  and  a  discussion  of  nearly  two  hours' 
duration  in  the  session  of  the  executive  committee 
brought  out  v;arm  expressions  of  hope  for  work 
along  new  lines  and  not  a  single  voice  was  raised 
in  opposition.  Later  on  debate  upon  the  subject  was 
precipitated  during  the  discussion  of  one  of  the 
papers  in  the  convention  and  reference  to  the  minutes 
of  the  last  convention  reveals  the  fact  that  while  sev- 
eral of  the  leading  members  of  our  profession  spoke 
in  favor  of  a  change,  not  one  person  spoke  against  it. 
The  discussion  in  the  convention  resulted  in  the  mat- 
ter being  duly  referred  to  the  executive  committee 
with  broad  power  to  act.  The  first  branch  of  the 
case  taken  up  by  the  executive  committee  was  a 
proposition  to  relieve  the  association  of  the  duty  of 
preparing  space  and  arranging  the  details  of  the  in- 
stallation of  the  exhibits  of  manufacturers  of  elec- 
tric-railway supplies  held  annually  at  our  conventions 
and  in  connection  therewith.  This  duty  has  of  late 
been  almost,  if  not  quite,  the  most  onerous  and  diffi- 
cult devolving  upon  the  secretary's  office  and  has  con- 
sumed the  greater  amount  of  that  officer's  time.  The 
supplymen's  exhibition  has  grown  gradually  from 
small  beginnings  and  latterly  has  come  to  be  one  of 
considerable  importance,  occupying  a  large  amount  of 
room,  and  the  preparation  of  space  and  making  of 
arrangements  for  the  accommodation  of  such  ex- 
hibits. Allotting  space  to  individual  exhibitors  and 
collecting  the  revenues  therefrom  has  called  upon 
the  officers  of  the  association  for  the  performance 
of  duties  not  within  the  scope  of  the  work  of  the 
association  as  the  same  is  defined  by  the  constitution 
and  by-laws.  The  proposition  to  rid  the  association 
of  all  care  in  relation  to  this  exhibit  and  to  leave 
it  to  the  supplymen  themselves  was  informally  dis- 
cussed at  Saratoga,  and  several  energetic  and  intelli- 
gent gentlemen  at  once  took  great  interest  in  the 
matter  and  effected  an  informal  organization  to 
take  up  the  work  in  an  orderly  and  effective  way, 
and  proceeded  to  sound  the  manufacturers  as  to 
their  views.  Upon  investigation  it  was  found  that 
the  manufacturers  themselves  for  the  most  part  w-ere 
perfectly  willing  to  take  the  burden  off  our  hands  and 
to  assume  and  perform  the  whole  task  w'ithout  any 
cost  of  time  or  m.oney  to  this  association.  In  May 
last  a  formal  organization  w-as  effected  and  a  com- 
mittee was  organized  representing  the  technical  press 
and  a  number  of  prominent  manufacturers.  This 
committee  formulated  a  circular  explanator}'  of  their 
plan  and  distributed  the  same  extensively,  with  the 
result  that  a  large  number  of  manufacturers  have 
already  come  forward  and  joined  the  association 
and  others  have  expressed  their  intention  so  to  do. 
It  is  proposed  that  the  function  of  this  Manufactur- 
ers' Association  will  be  to  take  the  entire  charge 
of  making  the  annual  exhibit,  and  in  addition  to  this 
the  manufacturers'  committee  has  suggested  that  it 
would  be  their  desire  to  do  something  in  the  way 
of  entertainment,  subject  in  every  way  to  the  wishes 
of  the  officials  and  executive  committee  of  this  asso- 
ciation and  with  their  complete  sanction  and  co-oper- 
ation. This  matter  has  received  the  sanction  of  your 
executive  committee  and  a  report  will  be  made  to 
this  convention  expressing  the  satisfaction  of  your 
executive  committee  with  the  change. 

It  would  be  quite  proper  to  mention  at  this  time 
the  fact  that  this  manufacturers'  committee  procured 
the  beautiful  badges  for  this  convention  and  pre- 
sented them  to  our  association,  and  also  provided  the 
attendance  of  Reeves'  celebrated  band  of  Providence 
throughout  the  entire  convention  week  to  supply 
music   at  our   various   meetings   and   entertainments. 
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Furthermore,  all  of  the  entertainment  which  is  no- 
ticed in  the  voluminous  programme  of  the  conven- 
tion has  been  provided  by  this  committee.  All  of 
this  has  been  done  with  the  knowledge  and  approval 
of  your  executive  committee. 

The  desirability  of  this  change  which  is  now  sug- 
gested by  your  executive  committee  seems  so  obvious 
as  to  require  no  argument  or  explanation  from  me. 
When  this  association  in  convention  assembled  shall 
have  approved  of  this  action  of  your  executive  com- 
mittee and  the  holding  of  this  exhibit  shall  have  been 
entirely  divorced  from  the  work  of  the  association. 
then  the  association  will  be  in  much  better  condition 
for  the  performance  of  its  legitimate  work. 

Reference  has  been  made  by  me  to  the  creation 
of  certain  subsidiarj-  or  auxiliary  associations  and 
the  desire  for  the  creation  of  still  others.  Thi.s  thing 
cannot  go  on  indefinitely  or  we  will  be  confronted 
with  a  large  number  of  organizations,  each  pursuing 
its  solitary  way  unmindful  of  the  others,  until  finally 
all  will  be  chaos  and  we  will  be  involved  in  an  intri- 
cate maze  of  technical  work,  the  value  of  which, 
owing  to  its  chaotic  state,  will  largely  he  lost.  We 
should  therefore,  it  would  seem,  at  this  time  take  up 
the  matter  of  a  reorganization  of  the  entire  work.  I 
will  not  attempt  to  outline  any  plan  for  such  reor- 
ganization or  reformation  of  the  lines  of  work.  That 
should  undoubtedlv  be  left  to  the  committees  of  the 
different  organizations,  working  together  with  great 
care  and  deliberation  and  taking  all  the  time  neces- 
sar>'  to  bring  about  a  satisfactory  result.  Since  as- 
sembling here  for  this  convention  representatives  of 
the  auxiliary-  associations  have  met  with  your  execu- 
tive committee  and  important  action  has  been  taken 
in  this  regard,  which  will  be  duly  reported  for  your 
approval. 

A  careful  inspection  of  the  proceedings  of  the 
conventions  of  the  last  few  years  reveals  the  fact 
that  the  most  of  the  time  of  each  convention  has 
been  occupied  with  the  reading  and  discussion  of 
papers  emljracing  subjects  which  for  the  most  part 
relate  to  the  small  technicalities  of  the  business, 
nearly  all  of  which  might  have  been  profitably  com- 
mitted to  proper  auxiliary  and  subsidiary  organiza- 
tions. Broad  fields  of  co-operative  effort  in  the  most 
important  lines  of  our  work  have  remained  almost 
untouched.  It  becomes  immediately  apparent  upon 
investigation  and  discussion  of  the  situation  that  we 
might  profitably  enter  upon  the  discussion  of  the 
greater  questions  affecting  our  welfare.  The  con- 
fusion of  laws  throughout  the  country  affecting  our 
corporations  is  a  matter  to  which  we  might  well  de- 
vote attention.  Tliere  are  also  such  great  questions 
as  taxation,  municipal  ownership  of  street  railways, 
franchise  rights  and  obligations,  statutory  laws  aft'ect- 
ing  our  class  of  companies,  municipal  laws  and  or- 
dinances, and  other  questions  of  importance  to  which 
your  minds  will  readily  refer.  The  collection  and 
preservation  of  data  tending  to  throw  light  upon  the 
problems  of  great  importance  that  confront  us  is  also 
a  matter  deserving  t)f  attention,  and  in  this  regard  it 
would  seem  that  through  the  medium  of  the  secre- 
tary's office  and  of  appropriate  standing  committees 
an  invaluable  collection  of  data  could  be  made  and 
permanently  preserved  in  such  form  as  to  be  con- 
veniently accessible  to  any  member  of  the  associa- 
tion upon  merely  making  request  of  the  secretary. 
If  the  work  of  the  secretary's  office  should  be  made 
continuous  there  would  thus  grow  up  in  time  a  vast 
repository  of  valuable  statistical  and  historical  infor- 
mation readily  available  as  matter  of  right  to  every 
member.  This  branch  of  the  work  alone,  if  properly 
prosecuted,  would  render  membership  in  this  associa- 
tion so  valuable  that  it  is  difficult  to  understand 
how  any  street-railway  corporation  would  feel  justi- 
fied in  remaining  outside  of  this  association.  It  is 
our  duty  to  keep  in  step  with  the  changes  in  condi- 
tions that  confront  and  surround  us ;  we  must  be 
in  synchronism  with  the  spirit  of  things;  we  must 
not  hesitate  to  make  necessary  and  beneficial  changes, 
nor  should  wc  be  deterred  by  our  consideration  of 
the  past. 

Executive  Committee  Report. 

Following  the  president's  address,  the  report  of 
the  executive  committee  was  read  by  Mr.  T.  C.  Pen- 
ington,  secretary  of  the  association.  The  report  was 
for  the  most  part  the  ordinary  routine  business  of 
the  committee.  At  a  meeting  of  the  committee  on 
October  11,  1904,  at  the  Southern  Hotel,  a  resolution 
was  passed  which  was  of  considerable  importance. 
During  the  last  few  years  many  have  thought  it 
desirable  to  rearrange  the  lines  and  methods  of  work 
of  the  association  and  its  au.xiliary  organizations,  in 
order,  through  the  medium  of  these  auxiliary  or- 
ganizations and  such  others  as  may  be  formed  to 
widen  the  scope  of  the  parent  association.  These 
views  led  to  the  adoption  of  the  following  resolution : 

"Resolved,  That  it  is  the  sense  of  the  executive 
committee  of  the  American  Street  Railway  Associa- 
tion, in  a  formal  meeting  assembled,  that  it  is  de- 
sirable that  a  closer  working  arrangement  should  be 
effected  between  the  different  organizations  conduct- 
ing street-railway  work,  and  to  that  end  be  it  further 

"Resolved,  That  the  executive  committee  of  the 
American  Street  Railway  Association  hereby  recom- 
mends to  its  convention  about  to  be  assembled  such 
amendments  to  its  by-laws  as  may  be  necessary  to 
provide  for  increase  in  the  size  of  its  executive  com- 
mittee sufficient  to  accommodate  as  members  thereof, 
by  virtue  of  their  office,  the  presidents  of  such  aux- 
iliary organizations  engaged  in  street-railway  work 


as  may  be  approved  and  fostered  by  the  American 
Street  Railway  Association;  and  be  it  further 

"Resolved,  That  the  American  Street  Railway  As- 
sociation be  requested  to  commit  all  matters  and 
things  concerned  in  bringing  about  the  above-named 
objects  to  its  exccuti\e  committee, with  power  to  act." 

Action  upon  the  report  of  the  executive  committee 
was  postponed  until  the  next  day. 

Other  Business  of  Wednesd.w. 

Before  the  close  of  this  session  Mr.  J.  C.  Hutchins 
of  Detroit  offered  a  resolution  to  the  effect  that 
Ihat  part  of  a  resolution  passed  at  the  Saratoga  con- 
vention last  year  requesting  the  technical  press  to 
refrain  from  the  daily  publication  of  the  proceedings 
be  rescinded.  This  caused  much  discussion  pro  and 
con,  but  action  on  the  matter  was  deferred  until  the 
next  day. 

President  Ely  then  appointed  as  the  nominating 
committee  the  following-named  gentlemen :  J.  C. 
Hutchins  of  Detroit,  C.  S.  Sergeant  of  Boston,  Rob- 
ert McCulloch  of  St.  Louis,  H.  M.  Littell  of  Chat- 
tanooga, and  John  I.  Beggs  of  Milwaukee. 

Voles  of  thanks  were  then  extended  to  the  St. 
Louis  Transit  Company  for  its  courtesy  and  to  the 
telephone  companies,  which  contributed  free  telephone 
service  at  the  Southern  Hotel  during  certain  hours 
of  the  day. 

Thursdav's  Proceedings. 

First  on  the  programme  for  Thursday  was  the 
report  of  Secretary  and  Treasurer  T.  C.  Penington. 
There  were,  on  August  24,  1903,  206  member  compa- 
nies. Since  then  there  have  been  nine  new  compa- 
nies added  and  19  lost  by  suspension  or  withdrawal, 
leaving  the  present  membership  196.  The  financial 
statement  showed  a  good  balance  to  the  credit  of  the 
association. 

Next  the  matter  of  press  restriction,  which  was 
left  over  from  the  preceding  day,  was  taken  up. 
W.  W.  Bean  of  St.  Joseph,  Mich.,  offered  a  resolu- 
tion to  the  effect  that,  instead  of  the  word  "proceed- 
ings" in  the  resolution  adopted  at  the  Saratoga  con- 
vention, the  w^ords  "verbatim  reports  of  discussions" 
be  used,  which  was  adopted. 

Committee  Reports. 

The  resolution  in  the  report  of  the  executive  com- 
mittee which  related  to  the  bringing  closer  together 
of  the  parent  association  and  the  affiliated  organiza- 
tions was  next  reread,  so  that  the  members  might 
have  it  fresh  in  their  minds  before  acting  upon  the 
report  of  the  executive  committee. 

Mr.  C.  O.  Mailloux  of  New  York  wished  the  mat- 
ter discussed.  He  felt  some  apprehension  at  the 
increasing  number  of  auxiliary  organizations  and 
feared  lest  they  become  so  numerous  that  the  "tails 
wag  the  dog."  He  would  like  to  see  some  system 
of  control  adopted  in  which  the  parent  body  should 
be  to  the  branch  organizations  somewhat  as  the  fed- 
eral government  is  to  the  state  governments.  One 
central  organization  with  sections  was  his  idea.  The 
way  things  are  going  now  the  relation  is  not  close 
enough  and  by-and-by  the  dependent  organizations 
may  take  powers  upon  themselves  which  they  should 
not  have. 

The  report  of  the  committee  was  adopted. 

The  members  of  the  committee  which  has  had 
charge  of  the  Standard  Code  of  Rules  for  the  Gov- 
ernment of  Conductors  and  Motormen  consists  of  E. 
G.  Connette,  T.  E.  Mitten,  W.  S.  Harrington,  Robert 
McCulloch  and  John  J.  Stanley.  This  committee  had 
rearranged  and  renumbered  the  existing  rules  so 
as  to  allow  of  the  insertion  of  special  rules  which 
may  be  desired  by  any  company  without  disturbing 
the  regular  order.  To  this  end  the  rearrangement 
of  the  Standard  Code  is  made  under  three  separate 
heads,  as  follows :  General  rules,  rules  for  conduct- 
ors, and  rules  for  motormen.  Additional  rules  are 
arc  to  be  numbered  and  given  their  proper  places  un- 
der the  headings  of  the  standard  rules. 

H.  H.  Vreeland  then  offered  a  resolution  providing 
the  appointment  of  a  membership  committee  to  use 
special  efforts  to  secure  new  members.  He  made 
the  statement  that  there  are  600  street-railway  com- 
panies operating  in  the  territory  covered  by  the  as- 
sociation, out  of  which  number  only  196  are  mem- 
bers of  the  Street  Railway  Association. 

A  committee  had  been  appointed  to  confer  upon 
the  prices  of  steel  rails.  John  I.  Beggs  of  Milwaukee 
and  St.  Louis  was  the  chairman  of  the  committee. 
No  report  was  handed  in,  however. 

Re.\ding  of  Papers. 

The  first  paper  presented  for  the  consideration  of 
the  convention  was  that  of  Richard  H.  Rice  upon 
".Steam  Turbines."  Mr.  Rice  pointed  out  the  things 
of  greatest  importance  in  his  paper  by  w-ay  of  in- 
troducing the  subject  for  discussion.  This  paper, 
with  the  main  points  of  the  discussion,  appears  on 
pages  333  and  334. 

J.  R.  Bibbins  followed  Mr.  Rice  with  a  paper  on 
the  same  general  subject,  an  abstract  of  which  is 
also  given  in  this  issue,  together  with  important  parts 
of  the  discussion. 

The  paper  upon  "The  American  Diesel  Engine," 
by  E.  D.  Meier,  was  one  of  the  most  interesting 
presented,  and  many  questions  were  asked  the  author 
regarding  this  form  of  prime  mover,  which,  though 
it  has  been  known  since  1S97,  is  just  now  reaching 
the  stage  of  practical  development.  Mr.  Meier  pre- 
ferred not  to  read  or  abstract  his  paper,  but  to  speak 
extemporaneously  upon  the  various  points  contained 


therein  and  leave  himself  open  to  questions.  An  ab- 
stract of  the  paper  and  discussion  is  given  on  page 
328. 

Leon  Jewell  was  not  present  to  read  his  paper  upon 
"Transfers — Their  Uses  and  Abuses,"  but  the  sub- 
ject was  opened  for  discussion  by  President  Ely,  who 
gave  some  of  his  experiences  in  Buffalo  in  his  con- 
nection with  the  street-railway  system  there.  He 
said  that  they  are  cheated  right  and  left,  and  he  be- 
lieved, always  would  be  until  some  way  could  be 
found  to  get  at  the  public  pride.  He  thought,  fur- 
ther, that  a  ticket  of  the  nature  of  the  steam-railroad 
ticket,  with  detachable  coupons,  would  be  a  good 
Ihing.  Half  the  people  do  not  understand  what  some 
of  the  present  transfers  mean  or  say,  and  indeed 
some  lawyers  when  these  transfers  are  brought  into 
court  cannot  explain  what  they  are  intended  to  show. 

John  I.  Beggs  of  Milwaukee  thought  that  the  presi- 
dent's plan  of  having  a  coupon  transfer  would  be 
impracticable,  because  the  conductors  would  be  un- 
able to  handle  700  or  800  of  the  coupon  tickets  or 
transfers,    which    would    necessarily   be   quite   bulky. 

Mr.  Vreeland  said  they  Had  been  testing  the  trans- 
fer system  in  New  York  for  years.  The  topography 
of  the  city  is  such  that  the  abuse  is  not  as  great 
relatively  in  that  city.  As  a  general  rule,  it  is  well- 
nigh  impossible  to  get  the  courts  to  impose  fines  or 
penalties  upon  street-car  conductors  for  taking  ad- 
vantage of  transfer  systems  to  cheat  the  company. 

Election   of   Officers   and   Concluding   Business. 

Adopting  the  report  of  the  nominating  committee, 
these  officers  were  elected : 

President — W.    Caryl   Ely,    Buffalo    (re-elected). 

First  vice-president — Elwin  C.  Foster,  New  Or- 
leans (re-elected). 

Second  vice-president — John  I.  Beggs,  Milwaukee. 

Third  vice-president — Robert  McCulloch,  St.  Louis. 

Secretary  and  treasurer — T.  C.  Penington,  Chicago 
(re-elected). 

Executive  committee — The  president  and  vice- 
presidents  and  John  J.  Stanley  of  Cleveland,  Ohio, 
Howard  F.  Grant  of  Seattle,  Wash.,  C.  G.  Goodrich 
of  Minneapolis,  Minn.,  F.  G.  Jones  of  Memphis, 
Tenn.,  and  W.  C.  Harrington  of  Camden,  N.  J. 

The  thanks  of  the  association  were  extended  to 
the  manufacturers'  committee  for  the  excellent  en- 
tertainment provided.  The  noted  Reeves  Band  of 
Providence.  R.  I.,  furnished  music  before  the  opening 
of  each  session  during  the  week  and  also  at  after- 
noon and  evening  concerts.  Receptions  were  held 
en  various  nights  at  the  Electricity  Building  and 
Machinery  Hall.  Thursday  evening  was  known  as 
"ladies'  night,"  a  theater  party  being  given  in  honor 
of  the  fair  visitors.  On  Thursday  the  Gould  Stor- 
age Battery  Company  served  an  excellent  luncheon 
at  its  booth  in  Electricity  Building,  which  was  much 
appreciated.  There  was  no  association  banquet,  as 
in  former  years. 


Street    Railway   Accountants'  Associa- 
tion of  America. 

President  F.  E.  Smith  called  the  Street  Railway 
Accountants'  Association  to  order  at  3 :40  p.  m.  on 
Thursday,  October  13th,  at  Convention  Hall  in  the 
Transportation  Building.  After  roll-call,  to  which 
a  goodly  number  responded,  the  minutes  of  the  last 
meeting  were  read  and  then  the  president  delivered 
his  address. 

In  reference  to  the  joint  meeting  to  be  held  on 
the  morrow  with  the  Street  Railway  Mechanical  and 
Electrical  Association,  President  Smith  said  that  it 
was  an  innovation  and  was  the  first  in  his  knowledge 
to  be  held  between  the  accountants  and  operators 
of  either  electric  or  steam  railways,  and  should  be 
productive  of  good  results.  The  accountants,  he  said, 
are  beginning  to  evince  more  and  more  desire  to 
learn  something  of  operating  methods. 

Stress  was  laid  upon  the  necessity  for  some  form 
of  railway  accounting  which  should  be  international 
in  character.  The  world  is  much  smaller  in  one 
sense  than  it  was  a  few  years  ago,  and  some  method 
oi  accounting  should  be  adopted  which  would  be 
uniform  the  world  over.  The  National  Association 
of  Railroad  Commissioners  holds  the  Street  Railway 
Accountants'  Association  in  high  esteem,  as  is  shown 
by  its  asking  that  the  president  appoint  a  committee 
of  three  to  attend  its  conventions  as  delegates. 

Following  the  president's  address,  came  the  re- 
port of  the  secretary  and  treasurer,  W.  B.  Brockway. 
During  the  year  the  association  has  gained  28  new 
members  and  lost  16.  The  membership  is  now  148 
in  good  standing.  One  source  in  loss  of  members 
during  the  last  few  years  is  the  merger  fever  which 
has  swept  over  the  country,  two  or  more  companies 
combining  and  leaving  thereby  only  one  member  com- 
pany.    The   report    w^as   unanimously   adopted. 

Elmer  M.  White  then  read  the  report  of  the  de- 
partment of  blanks  and  forms,  which  was  of  con- 
siderable interest.  Mr.  White  has  arranged  a  col- 
lection of  blanks  and  forms  used  by  a  great  many 
different  companies,  amplifying  the  work  which  was 
started  by  Mr.  Brockway  in  1899.  This  collection  is 
now  in  permanent  form,  the  blanks  under  certain 
classifications  being  pasted  in  large  scrap-books  to 
be  easily  studied.  There  are  14  of  these  books,  13 
of  them  20  by  30  inches  and  one  30  by  30  inches,  all 
carefully  indexed.  The  collection  represents  the 
blanks  and  forms  used  by  about  So  different  com- 
panies and  contains  almost  20,000  different  pieces  of 
paper.     Mr.  White  then  went  on  to  describe  the  meth- 
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ods  he  pursued  in  collecting  and  arranging  the  blanks. 
His  daughter  did  nearly  all  the  pasting  and  indexing 
of  the  books.  This  was  all  interesting  and  the  col- 
lection of  books  was  spread  out  on  tables  in  the 
convention  hall  for  those  interested  to  study.  Pres- 
ident Smith  then  appointed  the  nominating  commit- 
tee. 

Joint  Meeting  with  the  Mechanical  Association. 

On  Friday  morning  a  joint  meeting  of  the  Street 
Railway  Accountants'  and  the  Railway  Mechanical 
and  Electrical  associations  was  held.  President  Smith, 
President  Baker  and  Mr.  Olds  were  on  the  rostrum. 
The  joint  meeting  was  for  the  purpose  of  discussing 
the  report  on  "Blanks  for  Shop  Records  and  Ac- 
counts" which  had  been  prepared  by  the  joint  com- 
mittee, consisting  of  H.  H.  Adams  of  Baltimore, 
H.  E.  Farrington  of  Chelsea,  Mass.,  H.  M.  Pease  of 
Buffalo  and  W.   G.   McDole  of  Cleveland. 

The  report  was  divided  up  into  sections  covering, 
respectively,  the  forms  pertaining  to  the  condition 
of  equipments  while  in  service  or  under  repairs ;  ac- 
counting for  work  done  by  the  mechanical  depart- 
ment, and  forms  pertaining  to  shop  records.  These 
different  sections  were  discussed  separately,  the  gen- 
eral trend  of  the  discussion  being  toward  the  details 
and  not  toward  the  broad  and  fundamental  questions 
involved  in  the  report.  The  report  was  finally  adopted 
as   read. 

Closing  Business  on  Saturday. 

Reports  of  committees  were  heard  the  first  thing 
on  Saturday  morning,  being  the  report  of  the  execu- 
tive committee  and  of  the  committee  on  street-rail- 
way accounting,  prepared  and  read  by  C-  N.  Duffy 
of  Chicago. 

Statistician  A.  L.  Judson  of  the  New  York  Street 
Railroad  Commission  was  present  and  addressed  the 
meeting.  He  said  he  had  not  missed  a  meeting  of 
the  Accountants'  association  since  the  beginning.  He 
made  the  statement  that  the  question  was  asked  him 
by  the  Association  of  Steam  Railroad  Accounting 
Officers  what  they  would  do  when  electricity  sup- 
plants steam  as  a  motive  power,  and  the  answer  he 
gave  them  was  that  the  street-railway  men  already 
had  a  good  association  which  would  be  ready- at  any 
time  to  furnish  them  with  an  adequate  system  of 
accounting  which  would  fulfill  their  requirements. 
He  further  said  that  the  general  feeling  in  the  East 
is  that  the  time  is  not  far  distant  when  electricity 
will  take  the  lead. 

The  nominating  committee  then  reported  and 
named  for  the  different  offices  the  following:  Presi- 
dent. AV.  G.  Ross  of  Montreal ;  first,  second  and 
third  vice-presidents,  respectively,  Frank  R.  Henry 
of  St.  Louis,  Isaac  McQuilkin  of  Emerson,  Ind.,  and 
J.  W.  Lester  of  Worcester,  Mass. ;  secretary  and 
treasurer,  W.  B.  Brockway  of  Yonkers.  N.  Y. ;  ex- 
ecutive committee.  F.  E.  Smith  of  Chicago,  G.  B. 
Willcutt.  Arthur  Linn  of  Utica,  N.  Y.,  and  P.  S. 
Young  of  Newark,   N.  J. 

Mr.  Brockwa}^  declined  to  ser\-e  longer  as  secre- 
tary-. He  has  filled  the  position  for  several  years 
and  he  finds  the  strain  upon  his  health  is  too  great. 
He  will  continue,  hov.'ever,  to  perform  the  duties  of 
his  office  until  January  ist,  the  executive  committee 
filling  the  vacancv  on  or  before  that  time. 


Facsimile   Letter  Writing  by   Wireless. 

A  newspaper  in  Naples,  Italy,  publishes  a  letter  of 
Engineer  Gregorio  Pansa  to  a  friend  about  a  new 
invention  of  his  own  which  is  quite  extraordinarj'. 
He  says:  "I  think  that  my  invention  is  destined  to 
render  the  greatest  benefit  to  the  postal  service,  which 
is  ever  more  and  more  complicated,  and  demands 
a  large  staff  of  employes  and  means  of  transport. 
M}^  system  unites  in  one  the  telegraph,  the  telephone 
and  the  means  of  reproducing  the  handwriting  by 
a  wireless  apparatus-  The  instrument,  using  the  con- 
ventional Morse  alphabet,  reproduces  perfectly  the 
writing  of  the  sender  of  the  letter  with  the  rapidity 
of  an  ordinary  telegraph  instrument,  and  with  the 
reproduction  of  i.2CO  words  an  hour.  This  is  all 
automatic,  even  the  putting  into  and  sealing  the 
envelope  at  the  receiving  station,  so  that  no  indiscreet 
human  eye  can  by  any  possibility  know  the  secrets 
of  the  letter.  Thus  from  London  to  New  York,  or 
any  other  long  distance,  an  autograph  letter  will  be 
received  and  delivered  on  the  same  day  that  it  is 
sent,  with  the  same  secrecy  as  at  present,  in  the  same 
way  that  one  will  be  able  to  hear  at  that  distance 
the  voice  of  a  friend.  The  great  quantity  of  words 
which  can  be  transmitted  in  an  hour  by  jny  appa- 
ratus will  render  possible  a  low  tariff,  less  than  the 
telegraphic,  with  the  advantage  of  sending  an  auto- 
graph letter,  and  not  a  dispatch,  as  with  the  latter 
one  can  never  be  sure  of  the  identity  of  the  sender." 
If  all  this  is  true — which  the  skeptical  will  greatly 
doubt — M'r.  Pansa  has  made  a  remarkable  invention. 
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Steam  Turbines.' 

By  Richard  H.  Rice. 

The  field  of  usefulness  for  the  steam  turbine  as 
a  prime  mover  is  not  confined  to  large  units.  The 
first  turbines  of  Parsons  and  of  Curtis  were  small, 
but  on  account  of  the  improvement  in  economies 
to  be  effected  by  the  mere  increase  in  capacity, 
development  rapidly  proceeded  in  this  direction.  The 
small  units  have  not  been  neglected,  however,  snd 
various  sizes  of  small  units  directly  connected  to 
generators  have  been  produced  and  placed  in  coni- 
merical  operation.  The  problems  of  design  which 
have  to  be  solved  in  the  small  units  are  of  a  some- 
what differeut  character  from  those  inherent  in  the 
larger  sizes.  In  order  to  keep  the  dimensions  and 
cost  of  apparatus  at  a  proportionate  figure  the  diam- 
eters of  bucketwheels  must  be  kept  small,  and  this 
leads  to  a  comparatively  high  speed.  These  speeds 
must  be  chosen  with  reference  to  the  possibilities  of 
generator  design  in  order  that  the  units  may  be 
direct-connected.  Therefore  a  proper  balance  must  be 
struck  between  the  requirements  of  the  turbine  and 
those  of  the  generator.  The  speed  necessary  in  the 
small  units  (from  1,800  to  5,000  revolutions  per 
minute)  give  rise  to  a  set  of  conditions  not  met  with 
in  large  units,  and  certain  differences  in  design  have 
arisen  from  this  fact. 

The  Curtis  principle  is  useful  in  keeping  speeds  of 
rotation  down,  and  all  the  Curtis  turbines  are  made 
without  gearing  for  connection  to  generators.  The 
accompanying  table  gives  the  sizes  developed  below 
500-ki]owatt  rated  capacity  with  the  principal  par- 
ticulars of  the  design.  A  number  of  these  small 
units  are  in  commercial  operation  and  giving  good 
satisfaction  and  a  still  greater  number  are  in  course 
of  manufacture. 
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The  commissioner  of  patents  has  decided  that 
where  a  person  has  conceived  the  principle  or  plan 
of  an  invention  and  is  working  under  a  contract 
w'ith  another  person  to  perfect  it  for  the  benefit  of 
both,  and  that  other  person  suggests  an  improve- 
ment ancillary'  to  the  plan  and  preconceived  design, 
the  first  person  is  entitled  to  claim  the  device,  in- 
cluding the  improvement,  and  is  entitled  to  the 
patent. 


.  It  will  be  noted  that  attention  has  been  devoted  to 
the  development  of  both  non-condensing  and- con- 
densing types,  the  three  smaller  sizes  being  for  non- 
condensing  service  solely. 

Some  of  the  special  problems  which  require  solu- 
tion on  these  sizes  are  balance,  construction  and 
lubrication  of  bearings,  flexible  couplings  between 
turbine  and  generator  for  sizes  of  75  kilowatts  and 
above,  and  the  commutator  construction  on  direct- 
current  apparatus.  It  is  possible  to  balance  the  tur- 
bine parts  statically  with  success,  to  operate  at  the 
speeds  given,  since  the  wheels  may  be  balanced  in- 
dividually and  collectively  and  the  metal  of  each 
wheel  is  disposed  in  the  form  of  a  flat  plate.  With 
the  generator,  however,  this  condition  is  not  present, 
and  furthermore  we  have  the  liability  of  the  gener- 
ator or  winding  undergoing  some  change  after  being 
put  into  service,  due  to  heating  and  other  causes. 
For  this  reason  it  is  necessarj'  to  balance  the  gen- 
erator parts  by  rotating  them  in  a  vertical  position 
and  suspended  by  a  flexible  shaft.  The  rotating 
parts  in  this  system  of  balancing  take  up  rotation 
about  the  center  of  gyration  of  the  system  and  by 
the  addition  of  balancing  weights  at  various  points 
this  center  is  made  coincident  with  the  center  of 
rotation  of  the  shaft.  Two  balancings  of  generator 
parts  are  usually  necessary — one  before,  the  other 
after  the  generator  has  been  subjected  to  a  heat  run 
and  a  high-speed  run,  the  latter  being  made  at  a 
speed  which  is  somewhat  higher  than  the  normal 
running  speed  of  the  unit.  Due  to  the  symmetrical 
shape  of  the  Curtis  buckets  a  very  small  amount  of 
end  thrust  has  to  be  taken  care  of;  whatever  thrust 
exists  being  due  to  accidental  variations  in  bucket 
or  nozzle  shapes,  and  this  is  easily  taken  up  by 
hardened  steel  thrust  washers  placed  on  each  end 
of  one  of  the  bearings.  No  balancing  pistons  are 
necessary. 

The  question  of  bearings  is  of  course  a  very 
important  one  and  has  been  made  the  subject  of  a 
great  deal  of  investigation.  The  bearings  now  in 
use  are  supported  on  spheres,  so  that  the  bearings 
are  self-aligning.  The  linings  are  made  in  two  parts 
and  lubrication  is  effected  by  forced  feed  from  a 
pump  which  is  geared  to  the  main  shaft  of  the  tur- 
bine and  supplies  oil  at  a  pressure  of  from  three  to 
six  pounds  per  square  inch.  The  circulation  of  the 
oil  is  constant,  passing  from  the  pump  to  the  bear- 
ing, thence  to  a  reservoir  in  the  pump  chamber, 
from  which  it  again  goes  to  the  pump.  It  has  not 
been  found  necessary  to  provide  any  cooling  ar- 
rangement for  the  oil  and  a  very  small  amount  of 
make-up  oil  is  necessary. 

The  15-kilowatt  set  was  first  used  for  train-light- 
ing service  and  a  number  are  now  in  use  for  this 
purpose.  Some  are  placed  on  the  buffer  beam  of  the 
locomotive  and  others  are  installed  in  the  baggage 
car.  The  latest  forms  are  also  so  equipped  as  to  be 
capable  of  being  put  on  top  of  the  boiler  just  in 
front  of  the  steam  dome  when  desired.     The  condi- 

I.  Paper  read  before  the  American  Street  Railway  Association 
at  St.  Louis.  October  13.  1904.  The  author  is  connected  with  the 
General  Electric  Company. 
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tions  of  service  are  widely  different  on  the  locomotive 
and  in  the  baggage  car.  In  the  former  case  the 
turbine  is  supplied  with  steam  at  175  to  zoo  pounds 
pressure  and  exposed  to  great  variations  of  tem- 
perature. Some  trouble  was  experienced  last  winter 
with  the  sets  mounted  on  the  buffer  beams,  due 
to  congealing  of  the  oil  circulation,  but  this  was 
overcome  by  the  use  of  a  special  oil.  It  is  not  ex- 
pected that  this  trouble  will  be  met  with  in  the  sets 
vvhich  are  mounted  on  top  of  the  boiler.  Dust  and 
cinders  are  very  troublesome  on  the  locomotive,  and 
the  machine  is  enclosed  as  much  as  possible,  to 
prevent  their  access  to  the  vital  parts.  It  is,  how- 
ever, necessary  to  take  in  a  large  quantity  of  air 
for  the''  purpose  of  cooling  the  generator,  and  this 
air  necessarily  carries  with  it  a  certain  proportion 
of  fine  dust,  which,  however,  does  not  prevent  sat- 
isfactory operation. 

In  the  baggage  car  the  turbine  is  normally  supplied 
with  steam  at  80  pounds  pressure,  but  for  various 
reasons  the  pressure  actually  realized  varies  from 
this  figure  down  to  40  pounds.  While  the  turbine 
can  be  kept  cleaner  and  is  less  exposed  to  tem- 
perature changes,  it  must  be  cared  for  bv  entirely 
unskilled  attendants.  The  most  of  the  train-lighting 
sets  now  installed  are  placed  in  this  manner,  and 
the  fact  that  their  operation  is  satisfactory  is  good 
evidence  of  the  small  amount  of  care  needed. 

Some  of  the  2S-kilowatt  sets  are  also  used  for 
train  lighting  in  the  baggage  car,  and  both  these 
sets  are  well  adapted  for  the  excitation  of  the  fields 
of  large  .generators,  as  well  as  for  general  purposes. 
The  floor  space  required  is  small,  the  regulation  is 
equal  to  that  of  reciprocating  engines,  and  the  sets 
are  ^  automatically  lubricated  and  require  little  at- 
tention. 

The  1%,  15  and  25-kilowatt  turbines  are  governed 
by  throttle  valves,  these  being  of  the  piston  type, 
moved  directly  by  a  very  sensitive  and  powerful 
centrifugal  governor  with  spring.  The  nozzles  are 
therefore  supplied  with  steam  at  pressures  varying 
with  the  load.  The  governor  joints  are  supplied 
with  knife  edges  and  do  not  require  lubrication.  All 
of  these  machines  are  of  the  single-stage  type,  hav- 
ing a  single  group  of  nozzles  with  single  sets  of 
biickets,  consisting  of  three  rows  of  moving  buckets 
with  corresponding  rows  of  stationary  buckets. 

The  larger  sizes  are  multi-stage  and  have  only 
two  rows  of  moving  buckets  per  stage.  The  method 
of  governor  control  on  these  larger  sizes  is  some- 
what different  from  that  just  described.  One  or 
more  nozzle  groups  are  supplied  with  steam  from 
a  single  poppet  valve,  and  a  sufficient  number  of 
poppet  valves  is  supplied  to  furnish  the  total  number 
of  nozzles  necessary  for  developing  the  capacity  of 
the  turbine.  Each  poppet  valve  is  therefore  the 
means  of  controlling  the  admission  of  steam  to  one 
or  more  nozzles,  and  the  governor,  by  means  of  an 
intermediate  mechanism,  opens  or  closes  a  succes- 
sion of  poppet  valves,  as  the  demands  of  the  load 
require. 

Two  types  of  intermediate  mechanism  for  oper- 
ating these  poppet  valves  have  been  developed  and 
constructed.  The  75-kilowatt  turbine  is  supplied 
with  one  of  these  types,  consisting  of  a  hydraulic 
cylinder,  the  controlling  valve  of  which  is  directly 
actuated  by  the  governor.  A  movement  of  the  con- 
trolling valve  caused  by  a  change  in  the  speed  admits 
oil  to  one  side  or  the  other  of  the  piston  of  this 
cvlinder,  and  a  movement  of  the  cylinder  results, 
through  the  intermediate  mechanism,  in  the  opening 
or  closing  of  corresponding  poppet  valves.  While 
the  governor  remains  in  any  given  position  the  hy- 
draulic cylinder  is  also  stationary,  and  is  locked  in 
its  position  by  confining  the  oil  in  both  ends  of  the 
cylinder.  A  movement  of  the  governor  produces 
a  corresponding  movement  of  the  hydraulic  piston, 
and  when  this  movement  has  taken  place  the  parts 
come  to  rest.  There  is  sufficient  lost  motion  and 
spring  in  the  parts  to  insure  that  the  valve,  when 
opening  or  closing,  will  be  moved  suddenly  a  suffi- 
cient amount  to  prevent  too  much  throttling  at  the 
valve,  and  the  nozzle  works  therefore  at  high  effi- 
ciency at  all   times. 

The  150-kilowatt  turbine  is  supplied  with  a  me- 
chanical valve  gear,  the  valves  being  actuated  by 
gearing  which  derives  its  motion  from  the  main  shaft. 
The  governor  control  operates  a  mechanical  device 
which  produces  the  same  effect  on  the  poppet  valves 
as  that  above  described. 

It  will  be  noted  from  the  table  that  nearly  all 
these  machines  are  constructed  with  direct-current 
generators,  with  a  comparatively  small  number  of 
alternating-current  sizes.  Other  sizes  of  alternating- 
current  sets  will  be  constructed  in  due  course.  The 
operation  of  direct-current  commutators  at  the 
speeds  in  question  has  necessitated  the  development 
of  various  special  features  in  the  commutator.  Car- 
bon b'ushes  are  used  throughout,  the  best  form  of 
bri;sh  bcmg  one  which  has  been  treated  with  a 
lubricant,  and  with  this  form  of  brush  commutation 
is  very  satisfactory.  On  account  of  the  high  speed 
ar.d  preat  length  of  the  commutator  bars  they  are 
provided  v  ith  nickel-steel  shrink  rings  at  the  ends 
and  middle  of  their  lengths  to  prevent  deflection. 
These  rings  are  shrunk  on  over  insulation  and  pro- 
vide a  very  effective  means  of  suoDorting  the  com- 
mutator bars,  and  also  have  the  advantage  of  giving 
a  greater  wearing  depth  of  copper  than  the  usual 
construction.  The  steam-consumption  curves  of  these 
small  turbines  differ  somewhat  in  characteristics 
from  those  of  large  turbines  of  the  same  typo    in 


334 

having  a  comparatively  high  steam  consumption  at 
light  loads.  This  is  because  the  fixed  losses,  such 
as  bearing  friction  and  windage  of  the  wheels,  are  a 
greater  proportion  of  the  total   output. 

All  of  these  turbines  are  of  the  horizontal  type, 
the  vertical  type  commencing  witli  the  500-kilowatt 
and  proceeding  upward.  The  throe  smaller  si^es 
given  in  the  table  have  two  bearings.  The  turbine 
wheels  are  overhung  on  the  end  of  the  shaft,  and  the 
shaft  is  in  one  piece,  with  the  turbine  and  armature 
both  mounted  on  it.  Beginning  with  the  75-kilowatt 
size  and  upward,  the  shafts  are  in  two  pieces  and 
the  sets  have  four  bearings. 

In  the  small  sizes,  where  the  wheels  arc  over- 
hung, the  front  end  of  the  case  may  be  taken  off 
to  obtain  access  to  the  wheels  and  intermediates, 
and  in  the  larger  sizes,  where  four  bearings  are 
provided,  the  upper  half  of  the  casing  is  rcnio\abIc 
for  the  same  purpose. 

In  the  four-bearing  sets  the  generator  and  turbine 
shafts  are  united  by  a  flexible  coupling,  which  per- 
mits some  little  inaccuracy  in  the  alignment  of  the 
l«o  shafts,  without  affecting  the  operation  of  tl-.e 
set.  .\fter  extended  experience  with  various  forms 
of  these  couplings,  a  construction  involving  the  use 
of  metal  parts  only  has  been  found  to  be  the  most 
satisfactory.  This  coupling  is  a  modification  of  the 
Oldham  coupling,  the  necessary  flexibility  being  se- 
cured by  the  use  of  links  turning  on  pins. 

Some  progress  has  been  made  in  the  application 
of  turbines  to  driving  other  forms  of  apparatus  than 
electric  generators.  This  problem  involves  the  find- 
ing of  satisfactory'  methods  of  speed  reduction  to 
fit  the  turbine  for  coupling  to  slow-moving  apparatus. 
?ome  of  our  small  turbines  are  in  operation  with 
a  belt  drive,  with  a  fair  amount  of  satisfaction. 
Other  forms  of  gearing  are  under  construction  and 
experiment,  and  it  is  safe  to  predict  that  we  shall 
soon  be  able  to  couple  the  smaller  sizes  at  least  of 
our  turbines  to  slow-moving  apparatus  with  satis- 
faction. 

The  demand  for  small  units  is  large,  and  in  cases 
where  electricity  is  to  be  generated  the  steam  tur- 
bine, judging  from  experience  with  the  turbines 
described,  seems  to  fill  the  requirements  better  than 
any  form  of  reciprocating  engine  in  general  use. 
While  these  machines  are  by  no  means  perfected, 
they  are  practical  and  satisfactory  machines,  and 
will  carry  any  character  of  load,  variable  or  steady, 
with    good    regulation    and    economy. 

Under  variable  loads  these  turbines  undergo  no 
deterioration  in  economy.  The  steam  consumption 
for  average  load  falls  upon  the  curve  obtained  by 
testing  with  steady  loads,  while  it  is  well  known 
that  reciprocating  engines  fall  off  in  economy  under 
these  conditions.  The  steam  consumption  of  re- 
ciprocating engines  has  reached  about  its  lowest 
point,  while  that  of  the  turbines  is  constantly  being 
improved.  The  performances  given  iii  this  paper 
must  be  regarded  simplj'  as  starting  points  from 
which  improvements  already  in  sight  will  proceed 
in  the  direction  of  better  efficiency. 

Discussion. 

C.  O.  Maillou.x  of  New  York  city  gave  for  the 
benefit  of  the  members  -some  of  the  observations 
he  had  made  on  a  recent  extended  trip  in  Europe  with 
the  object  of  studying  more  especially  turbine-driven 
machinery.  There  he  found  direct-current  generators 
running  at  speeds  from  3,000  to  4,000  revolutions  a 
minute,  and  there  seemed  but  little  difficulty  en- 
countered in  their  operation.  Carbon  brushes  are 
preferable  for  this  sort  of  work.  Sparking,  when 
it  occurs,  is  principally  due  to  unbalancing.  Mr. 
Mailloux  was  glad  to  see  that  a  line  of  small  tur- 
bines is  being  developed  in  this  country  as  they 
are  being  developed  in  Europe.  One  of  the  principal 
uses  found  for  them  over  there  is  for  boiler-feed 
pumps. 

W.  H.  Abbott  then  asked  if  there  would  be  danger 
arising  from  entrained  water  passing  through  the 
pipes  and  into  the  turbine.  To  this  Mr.  Mailloux 
replied  that  he  knew  of  no  case  where  this  had  hap- 
pened and  did  not  see  how  it  was  possible  if  super- 
heated steam  were  used.  He  knew  of  a  250-kilowatt 
turbine  operated  from  exhaust  steam  from  a  1,500- 
horsepower  engine  with  complete  success,  there  being 
no  trouble  from  entrained  water. 

Mr.  Hopkins  had  some  experience  at  Columbus, 
Ohio,  with  a  500-kilowatt  turbine  which  drew  steam 
from  a  long  pipe  line,  depending  upon  superheat  to 
keep  the  moisture  from  the  steam.  The  turbine  stood 
idle  all  day,  and  of  course  when  it  was  started  up  at 
night  more  or  less  water  got  into  the  buckets,  but 
no  bad  results  were  noticed  due  to  this. 

Mr.  Mailloux  said  that  turbine  manufacturers  do 
not  claim  the  very  highest  efficiency  for  their  ma- 
chines. It  is  a  well-known  fact  that  they  run  more 
economicafly  on  lower  pressures,  and  it  has  therefore 
been  proposed  to  use  a  steam  turbine  and  a  recipro- 
cating engine  in  series,  utilizing  the  high-pressure 
.steam  in  the  reciprocating  engine  where  it  will  act 
most  efficiently  and  operating  the  turbine  from  the 
exhaust.  But  operators  must  not  scheme  ton  much 
to  reduce  their  coal  bill  at  the  sacrifice  of  other 
things,  for  the  coal  bill  is  really  a  very  small  item 
in  the  expense  of  operating  a  plant.  To  this  Captain 
Robert  McCullocli  said  that  with  them  (the  St.  Louis 
Transit  Company)  the  coal  bill  sceincd  bigger  than 
anything  else. 
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Steam-turbine  Power  Plants.' 

By  J.  R.  BiUBixs. 

A  good  inde.x  of  merit  or  demerit  is  found  in  the 
general  trend  of  engineering  practice.  It  is,  there- 
fore, of  interest  to  observe  present  practice  in  regard 
to  three  important  points  in  turbine  work — steam  pres- 
sure, superheat  and  vacuum.  Data  obtained  from 
46  turbine  plants,  varying  from  400  to  40,000-kilowatt 
capacity,  have  been  conveniently  tabulated  in  Table 
.-\.  under  three  broad  groupings,  comprising  electric- 
lighting,  power  and  electric-railway  plants,  in  order 
to  observe  whether  practice  differs  in  different  fields. 
.\11  of  the  plants  are  equipped  with  Westinghouse- 
Parsons  turbines,  and  are  cither  in  operation  or  build- 
ing, and  the  list  comprises  almost  every  form  of 
power  application. 

Table  A. — Turbine 
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Electric-lighting  plants,  although  beneath  the  av- 
erage on  pressure  and  superheat,  excel  in  the  matter 
of  vacuum. 

Power  plants  also  exceed  the  average  in  the  matter 
of  vacuum.  The  second  majority  pressure  is  lower 
than  the  first;  which  is  presumably  due  to  the  fact 
that  steam  turbines  have  been  largely  applied  to  fac- 
tory driving  in  the  form  of  extensions  to  power 
systems  already  in  use,  while  the  majority  of  lighting 
and  railway  plants  have  been  designed  with  the  use 
of  turbines  in  view.  The  comparatively  low  average 
vacuum  in  railway  plants  (26.5  inches ')'is  due  to  two 
important  stations  now  building  for  heavy  traction. 
Outside  of  these  a  higher  vacuum  is  generally  used. 

Much  uncertainty  seems  to  exist  at  the  present 
time  concerning  the  relative  value  of  high  vacua  and 
superheat.  By  the  term  relative  is  here  meant  not  a 
Plant  Equipment. 


oeneral   Summary. 

Pressure. 

Superheat. 

Vacuum. 

Limits  of    Capacity. 

Number 
Plants. 

Kilowatt 
Capacity. 

Per  Cent, 
of  Total 
Capacity. 

Per  Cent, 
of  Ca- 
pacity. 

Limits  of 
Pressure. 

Per  Cent, 
of  Ca- 
pacity. 

Limits  of 
Superheat, 

Per  Cent, 
of  Ca- 
pacity. 

Limits  of 
Vacuum. 

Light  and  Power  Plants. 

0  to  1,000 

4 

4 
3 

Z.IOO 

4,900 
9.750 

12.5 
29.3 
58.2 

72. 1 
22-4 
5.4 

150-175 
175-200 
125-150 
200-!- 

40.1 

37 

22.4 

100-150 

0 

0  to  100 

150+ 

87.5 
7.1 
5-4 

27  to  28 

28  + 
26  to  27 

Total 

Average 

11 

16.750 
1. 123 

Power  Plants, 

0  to.  1,000 

14 
4 

I 
I 

7.550 
5.750 
2.000 
4.500 

19,80a 

mo 

38.2 
29 
10. 1 
22.7 

59.6 
38.4 

2 

150-175 
125-J50 
200 -f - 
175-200 

47.8 
28.7 

23.5 

0 
0  to  100 
100-150 
150-200 

37.6          27  to  28 

22.7 
4 

26- 
26  to  27 

Total 

20 

I 

Averaue 

Elkctric-railway  Plants. 

5 

2 
2 
2 
3 

I 

3,000 
2.700 
4.000 
11,000 
46,500 
40,000 

2.5 

3.7 
10,3 
43.4 
37.3 

1 

59.4                  150-175 
39.8                  175-200 

44.8 
42.8 
12. 5 

150-200 
100-150 
0 

0  to  100 

39-6 
11.2 
0.75 

27  to  28 

28  + 

26— 

200-1- 

! 

Total               

15 
I 

107,200 
7,150 

.\verace 

W              '                 ! 

Total  capacitv 

Averaee  capacity 

.     3.125  kilowatts 

Comparative  results  are  expressed  in  the  tables 
below,  both  in  per  cent,  of  total  plants  and  in  per 
cent,  of  total  capacity  under  consideration.  The  lat- 
ter evidently  is  of  greatest  importance.  In  all  plants 
the  limits  are  found  to  be: 

Pressure 125  to  200  pounds. 

Superheat o  to  180  degrees. 

Vacuum 24  to    28  inclies. 

General  Average. 


Pressure    most    generally 

used 

Superheat    most  generally 

used 

Vacuum    most    generally 

used 

Pressure   most    iienerally 

used  (25-lb.  range) 

JSuperheat    most    generally 

used  (50*"  range) 

Vacuum    most    generally 

used  (1"  range) 


Basis  of  Per 

Cent  of 

Total   No. 

Plants. 


Basis    Per 

Cent,  of 

Total    Plant 

Capacity. 


T5olbs. 

o" 
27" 
150-175 

o-ioo 

27-  28 


i65lbs. 
100" 

26.5  ' 
iio-175 
100-150 

27- 


2d  Majority. 


Basi=;— Per 

Cent. 
Capacity. 


I75lbs 
150° 

27I2" 
175-200 
150-200 

26-  27 


Specific  gain   in   steam   consumption  per  se,  but  the 
net  saying  to  the  power  station  at  the  coal  pile. 

Is  high  vacuum  or  superheat  essential  to  economical 
performance,  and,  if  not,  why  employ  them?  The 
reason  is  not  far  to  seek.  In  steam-turbine  work  a 
distinctly  new  problem  has  arisen  in  the  shape  of 
.enormous  steam  velocities  and  correspondingly  high 
surface  and  peripheral  speeds.  If  left  unchecked,  the 
fluid  friction  results  in  much  lost  power  and  more 
or  less  rapid  depreciation.  In  some  forms  of  turbines, 
more  particularly  the  Parsons,  these  speeds  have  been 
reduced  through  compounding  to  such  a  point  as  to 
largely  reduce  the  effects  of  steam  friction.  In  all 
forms  the  loss  from  this  and  other  sources  may  be 
greatly  reduced  by  employing  high  vacuum  and  su- 
perheat. The  former  permits  the  low-pressure  section 
of  the  turbine  rotor  to  move  in  a  more  rarefied  at- 


It  is  evident  from  the  above  that  practice  in  the 
average  plant  is  far  different  from  that  upon  a  basis 
of  total  capacity.  Thus  the  former  indicates  no  su- 
perheat ;  the  latter,   100  degrees. 

In  the  special  fields  practice  differs  somewhat  from 
that  given  above: 


ist  Majority. 

2d  Majority. 

Electric  Railway. 

Basis  capacity  only. 

]l\ 

i75lbs. 
150°, 
27*2' 

40% 

26'2'* 

47% 

35"" 

Pressure  most  widely  used  .25-lb.  ranne) 

150-175 

51".. 

175-200 

40"., 

Superheat  most  widely  used  '50*^  range). 

150-200 

45".> 

100-150 

41% 

Vacuum  most  widely  used  (i     range) 

26-  27 

49".. 

27-  28 

40".i 

Light  and  Power. 

Pressure  most  widely  used 

i5olbs. 

l8"o 

iGolbs. 

25% 

Superheat  most  widely  used 

0" 

17  "n 

100° 

32% 

Vacuum  most  widely  used 

27 

88% 

28" 

7  "11 

Pressure  most  widely  used  (25-lb.  range) 

150-175 

73''<i 

175-200 

22"i. 

Superheat  most  widely  used  (50'^  range). 

0-100 

<;9".. 

100-150 

40".i 

Vacuum  most  widely  used  (1  '  range).,.. 

27-  28 

88% 

iS+ 

Power. 

.|ft% 

"T"'! 

i6"n 

36".. 

18",. 

Pressure  most  widely  used  '25-!  b.  range' 

" 50-175 '6o"u 

125-150 

Superheat  most  widely  used  (50"  range). 

0-100187".) 

100-150 

24% 

Vacuum  most  widely  used  'i     range' 

27-   2al38"o 

28+ 

30".. 

Comparing  with  the  general  average,  it  is  evident 
from  agreement  with  the  latter  that  electric-railway 
practice  has  greatly  influenced  the  general  practice, 
and  averages  the  highest  in  all  particulars,  excepting, 
perhaps,  vacuum.  The  values  representing  "second 
majority"  show  the  general  tendency  toward  higher 
operating  conditions. 

1.  Abstract  of  paper  read  before  the  convention  of  tlie  American 
St'reet  Railway  .Association  at  St.  Louis  on  October  13.  1004.  Mr. 
liibbins  is  connected  with  tlie  WestinKhonse  Machine  Company. 
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FIG.    I.       STEAM    TURBINES. — TESTS  SHOWING    EFFECTS    OF 
VACUUM. 

niosphere,  and  the  latter  serves  to  defer  the  "dew 
point"  or  beginning  of  condensation  of  steam  during 
its  expansion,  thus  eliminating  to  a  large  degree  the 
detrimental  efi^ecls  of  friction  due  to  entrained  mois- 
ture at  high  surface  speeds. 

But,  althougli  essential  in  some  types,  it  is  by  no 
means  so  in  the  Parsons  turbine,  as  is  evidenced  by 
the  several  installations  working  under  25-inch  and 
26-inch  vacuum  and  no  superheat,  and  witii  excellent 
economy.  The  principal  reason  for  the  almost  uni- 
versal adoption  of  these  economic  expedients  is  the 
ease  with  which  the  turbine  avails  itself  of  these 
advantages. 

The  nature  of  the  saving  due  to  vacuum  and  super- 
heat has  been  revealed  by  tests.  Figs,  r  and  2  show 
the  eiifects  of  vacuum.  In  the  former  the  test  covers 
vacua  from  o  to  26.5  inches;  in  the  latter  from  25 
inches  to  jS  inches.  The  drooping  of  the  curve  of 
steam  ronsumption  at  the  right  (Fig.  i)  clearly  sho'.vs 
the  relative  advantages  of  the  last  few  inches  of 
vacuum.  The  curve.  "Rate  of  increase  per  one  inch 
of  vacuum,"  shows  this  still  more  clearlv.    With  21- 
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inch  vacuum  the  gain  is  but  one  per  cent,  per  inch; 
at  26M:  inches  it  is  3^  per  cent.,  and  at  28  inches 
5%  per  cent.,  the  last  point  being,  however,  estimated. 

A  test  upon  a  large  Westinghouse-Parsons  turbine 
between  25  inclies  and  28  inches,  shown  in  Fig.  2, 
indicates  somewhat  different  characteristics,  viz.,  a 
proportional  relation.  This,  however,  might  have 
been  the  case  with  the  above  results  if  plotted  to  a 
larger  scale  and  carried  up  to  the  same  limits.  Here 
the  benefit  from  vacuum  at  half  load  is  considerably 
greater  than  at  a  slight  overload,  viz.,  five  per  cent, 
per  one  inch  in  the  one  case  and  three  per  cent,  in 
the  other. 

The  effect  of  superheat  on  economy  is  as  striking 
as  that  of  vacuum.  In  Fig.  3  the  steam  consumption 
was  reduced  23  per  cent. — from  16.45  to  12.66  pounds 
per  electrical  horsepower  at  full  load — by  raising  the 
vacuum  three  inches  and  superheat  140  degrees. 

From  these  curves  and  other  data  on  Westing- 
house-Parsons machines,  it  is  apparent  tl^rit.  nltliough- 


FIG.    2.      STEAM   TURBINES. — TESTS   SHOWING   EFFECTS 
OF  VACUUM. 

wide  variations  exist,  in  round  numbers  100  degrees 
superheat  will  insure  an  increase  in  economy  of  about 
10  per  cent.,  and  one  inch  vacuum  (between  25  inches 
and  28  inches)  3.5  to  four  per  cent.,  depending  some- 
what upon  the  load. 

Upon  this  assumption  we  may  estimate  the  net 
saving  resulting  from  the  use  of  high  vacuum.  In 
Table  B  three  cases  have  been  calculated,  embracing 
possible  or  typical  conditions  of  service  and  cost  of 
fuel.  A  2,000-kilowatt  plant  has  been  chosen,  con- 
taining two  i.oco-kilowatt  units.  By  raising  the 
vacuum  tw'O  inches — from  26  inches  to  28  inches — a 
saving  in  coal  results  amounting  to  3.5,  2.6  and  1.3 
tons  per  day  in  the  three  respective  cases.  The  extra 
cost  of  high-vacuum  condenser  equipment  will,  how- 
ever, be  about  $2  per  kilowatt  capacity,  or  $4,000. 
Deducting  the  interest  and  depreciation  (12%  per 
cent.)  on  this  investment  from  the  fuel  savings,  a 
net  saving  is  determined  which  represents  an  interest 
rate  of  115  per  cent.,  27  per  cent,  and  three  per  cent., 
respectively,  on  the  increased  investment  in  high 
vacuum.  The  increased  power  requirements  of  the 
new  equipment  will  presumably  reduce  these  per- 
centages by  one  per  cent,  to  five  per  cent.,  according 
to  the  price  at  which  power  is  charged,  but  the  esti- 
mates, although  largely  tentative,  certainly  point  to 
high  vacuum  as  an  excellent  investment  where  high 
plant  economy  is  imperative. 

T.VBLE    B. — RELATI^'E    ECONOMY    OF   HiGH    VACUUM. 


Case. 

L 

IL 

III. 

Conditions  of  operation 

Good  Coal 

Continuous 

Service. 

Med.  Coal 

Continuous 

Service. 

Poor  Coal 

Day 

Service. 

Capacity  plant Kilowatts 

Daily  run Hours 

Yearly  run Days 

Average  load Kilowatts 

Price  coal  ■  •  per  ton  (2,000  lb.) 

Evaporation  laciual] Lbs. 

Average  economy 

Lbs-  water  per  kw.-hr. 

2,000 

365 
1.500 
S4-00 

9^2 

23 

2,000 

24 

300 
1,000 

$2. 00 
8 

22 

2,000 

10 

300 

1,000 

Si. 00 

22 

Raise  vacuum Inches 

26  to  28 

26  to  28 

26  to  28 

Water  saved  per  kw.-hr. Lbs. 

Water  saved  per  day Lbs. 

Coal  saved  per  day Tons 

1.8+ 
66,240 

3-49 

1.76 
42.240 

2.64 

1.76 
17,600 

1.26  - 

Gross  saving  per  day 1          S13-96 

Gross  savine  per  year I     S5.095 

S5-28 
Sl,584 

S1.26 
S378 

Extra  cost  of  condenser S4.000 

Interest  5  percent.,  deprecia- 
tion 7'2  per  cent '         S500 

S4.OO0 
S500 

S4.000 
S500 

Net  savins  per  year 1     54.5S5 

\et  saving  per  year,  capital- 
ized at  5  percent $91,900 

Si  .084 
S21.680 

5122 
52,444 

Net  saving   as  interest  on  in-! 
creased     investment    in    2 
inches  extra  vacuum 114. q% 

27.l".>                   -.-.=  ".. 

Granted  the  beneficial  effects  of  high  vacuum,  do 
the  auxiliaries  require  excessive  power  to  render  them 
commercially  impracticable?  Fortunately,  we  are 
able  to  present  results  from  two  plants  which  throw 
some  light  upon  this  subject.  At  the  Broad  Street 
station  of  the  Citizens'  Light,  Heat  and  Power  Com- 
pany, Johnstown,  Pa.,  the  condenser  auxiliaries  are 
dri\en  from  a  single  steam  cylinder — that  of  the  ro- 
tative air  pump.  By  indicating  this  cylinder  at  nor- 
mal speeds  the  total  power  input  was  obtained. 
-Vlthough  observed  in  indicated  horsepower,  the  re- 
-ulls  were  reduced  to  a  basis  of  equality  with  turbine 
output,  in  order  to  obtain  commensurate  percentages. 
At  less  than  one-fourth  load,  the  total  power  con- 


sumption was  less  than  five  per  cent,  of  the  station 
output,  and  it  progressively  decreased  to  2%  per  cent. 
at  full  load.  It  may  be  inferred  [from  curves  of 
results]  that  at  a  load  of  800  kilowatts,  which  is  the 
full  rating  of  the  condenser,  the  power  consumption 
will  approximate  two  per  cent,  of  the  turbine  output. 
And  it  must  be  borne  in  mind  that  even  this  per- 
centage is  not  entirely  chargeable,  as  all  steam  aux- 
iliaries exhaust  into  an  open  feed-water  heater  in 
which  the  heat  of  the  exhaust  steam  is  regained. 

Similar  observations  casually  made  on  a  2,000- 
kilowatt  Curtis  turbine  equipment  at  the  Louisiana 
Purchase  Exposition  indicate  the  sam.e  relations,  al- 
though a  higher  power  consumption.  All  auxiliaries 
are  driven  by  constant-speed  induction  motors  sup- 
plied from  the  high-tension  bus-bar  through  step- 
down  transformers.  The  power  input  is  assumed 
constant  for  all  loads,  as  this  is  approximately  the 
case.  At  full  load  the  auxiliaries  required  seven  per 
cent,  of  the  total  power  output,  five  per  cent,  for  the 
circulating  pump  and  1.6  per  cent,  for  the  air  pump. 
It  is  probable  that  the  percentages  might  be  largely 
reduced  were  it  possible  to  more  closely  proportion 
the  speed  of  auxiliaries  to  the  turbine  load,  as  may 
be  done  in  the  Johnstown  plant.  The  equipment  is 
also  laboring  under  unexpected  high  temperature  of 
cooling  water,  frequently  85  degrees,  which  renders 
it  difficult  to  obtain  the  high  vacuum  which  could 
be  held  under  normal  conditions.  The  most  impor- 
tant point  is,  however,  that  the  power  consumption 
of  turbine  auxiliaries  is  moderate  and  constantly  de- 
creases with  the  load. 

An  important  requisite  in  the  maintenance  of  a 
high  vacuum  is  the  absolute  exclusion  of  entrained 
air.  This'air  may  find  its  way  into  the  condensing 
system  from  many  sources — through  the  feed  water 
and  steam,  through  air  leaks  in  piping  and  through 
packing  glands  improperly  sealed.  A  minute  opening 
will  have  a  remarkable  effect  in  lowering  the  vacuum 
unless  the  air  is  removed  before  reaching  the  con- 
denser. This  is  usually  accomplished  by  a  single  or 
double-stage  "dry"   air  pump. 

Another  important  factor  in  securing  a  high  work- 
ing vacuum  is  the  elimination,  as  far  as  possible,  of 
friction  in  the  exhaust  piping  leading  from  turbine  to 
condenser.  As  is  well  known,  the  volume  of  steam 
increases  with  great  rapidity  at  high  vacua,  thus  re- 
quiring extremely  large  exhaust  piping.  Considera- 
tions of  convenience,  howcA-er,  frequently  outweigh 
those  of  engineering  precision,  thus  tending  to  de- 
crease the  size  of  exhaust  piping,  although  at  the 
expense  of  considerable  increase  of  friction  and  re- 
sultant loss  of  vacuum.  An  instance  where  this  mat- 
ter has  been  given  attention  is  the  replacement  in 
the  Manhattan  station  of  the  former  jet  condensers 
by  those  of  the  barometric  type  connected  directly 
to  the  engine  exhausts.  Although  this  arrangement 
was  adopted  partly  on  account  of  the  height  of  the 
engine  exhaust,  it  nevertheless  is  reported  to  have 
resulted  in  higher  engine  vacuum.  In  turbine  work 
where  28-inch  vacuum  is  employed  the  volume  of 
steam  is  from  50  to  100  per  cent,  greater  than  with 
the  usual  engine  vacuum.  This  fact  emphasizes  tiie 
necessity  of  locating  the  condenser  as  near  as  pos- 
sible to  the  turbine,  and  the  desired  arrangement  has 
been  accomplished  by  placing  the  condenser  imme- 
diately  hp"pitl-'    t^p   turbine,   an   arraneement    which 
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FIG.    3.       STEAM    TURBINES. — TESTS    SHOWING    EFFECTS    OF 
VACUUM    AND    SUPERHEAT. 

has  never  before  been  possible  w-ith  any  other  form 
of  steam  engine. 

Following  out  the  ideas  previously  mentioned,  a 
number  of  plants  with  various-sized  units  have  been 
drawn  up  for  the  purpose  of  indicating  the  possibili- 
ties of  compactness  in  arrangement  of  condenser  and 
auxiliaries.  Three  sizes  of  turbines  have  been  chosen 
for  illustration — viz.,  400  kilowatts,  1,000  kilowatts 
and  5,500  kilowatts — four  units  being  included  in  each 
plant  as  constituting  a  typical  and  desirable  arrange- 
ment in  a  modern  pow'er  station. 

In  a  400-kilowatt  plant  a  central  condenser  is  em- 
ployed with  rotative  two-stage  dr3^-air  pump  and  a 
centrifugal  circulating  pump  driven  by  a  small  high- 
speed steam  engme.  A  gate  valve  in  each  turbine 
exhaust  permits  independent  control  of  each  unit, 
and  at  light  loads  the  circulating  water  can  be  readily 
decreased  in  proportion  by  throttling  the  pump  engine. 
A  small  reciprocating  hot-well  pump  returns  the  con- 
densation directly  to  the  boiler  feed.  A  vertical  loop 
in  the  circulating-water-outlet  pipe  serves  to  keep 
the  condenser  full  of  water  and  the  tubes  covered  at 
all  times. 

In  a  1,000-kilowatt  plant  independent  condensers 
are  employed,  with,  how-ever,  practically  the  same 
arrangement  as  in  the  smaller  plant,  with  the  excep- 
tion that  a  single  air  pump  serves  two  units.  By 
cross-connecting  the  air   piping  the   two   air  pumps 
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may  be  arranged  for  relay  service.  Each  condenser 
is  provided  with  its  own  circulating-water  pump.  By 
locating  the  several  condensers  alternately  at  one  side 
or  the  other  of  the  line  of  exhaust  outlets,  sufficient 
space  is  available  for  withdrawing  and  replacing  con- 
denser tubes,  which  would  evidently  not  be  the  case 
if  all  w-ere  located  upon  the  same  side. 

In  a  5,SOO-l<ilowatt  plant  concrete  piers  are  em- 
ployed, supporting  the  bed-plate  of  the  turbo-gener- 
ator unit  at  points  beneath  the  three  journals.  As 
before,  the  condensers  are  located  directly  beneatli 
the  turbine,  whose  outlet  in  this  case,  for  conve- 
nience and  compactness,  is  of  approximately  rectan- 
gular cross-section.  By  placing  them  at  the  angle 
shown,  space  is  left  for  the  removal  of  condenser 
tubes.  In  plants  of  this  size  concrete-lined  conduits 
would,  presumably,  be  used  to  convey  cooling  water 
to  and  from  the  condensers. 

In  all  of  these  condenser  arrangements  an  inde- 
pendent atmospheric  exhaust  outlet  with  relief  valve 
is  provided  for  each  unit;  thus  in  the  case  of  loss 
of  vacuum  from  any  sources  the  turbines  are  capable  ■ 
of  continuing  operation  non-condensing.  It  is  also 
desirable  to  employ  a  fluted  copper  expansion  joint 
in  the  exhaust  riser.  The  turbine  casing  is  thus  re- 
lieved of  any  strain  due  to  expansion  and  contraction 
of  the  riser,  which  is,  of  course,  firmly  supported 
from  beneath  by  the  condenser.  This,  however,  be- 
comes unnecessary  in  the  5,000-kilowatt  equipment,  on 
account  of  the  shorter  connection  between  turbine 
and  condenser. 

The  soundness  of  engineering  judgment  in  taking 
a  step  so  radical  as  the  adoption  of  steam  turbines 
is  invariably  reflected  in  the  entries  in  the  station 
log  and  the  monthly  cost  sheet.  If  opinions  were 
unanimous  concerning  the  several  factors  comprising 
the  true  cost  of  power,  and  such  figures  were  gen- 
erally available,  it  would  not  be  difficult  to  formulate 
legitimate  conclusions  as  to  the  precise  commercial 
standing  of  the  steam  turbine.  But  data  relating  to 
investment  and  other  fixed  costs  are  not  easily  ob- 
tainable, and,  in  fact,  not  infrequently  neglected  alto- 
gether in  determining  the  cost  of  power.  Even  the 
various  factors  constituting  the  operative  costs,  such 
as  fuel,  wages,  supplies  and  repairs,  are  not  always 
available  in  segregated  form.  In  many  industrial 
plants  one  boiler  equipment  furnishes  steam  for  elec- 
tric power  generators,  in  conjunction  with  steam  en- 
gines and  special  processes.  These  facts  render  an 
accurate  analysis  of  power  costs  an  extremely  difficult 
if  not  impossible  matter. 

Discussion. 

Mr.  Bibbins,  in  giving  an  abstract  of  his  paper, 
showed  a  curve  of  a  test  on  a  turbine  running  at 
100  per  cent,  overload.  A  primary  valve  in  this  case 
controlled  the  inlet  of  steam  up  to  full  load.  From 
there  on  up  to  the  greatest  overload  a  secondary 
valve  was  used  as  a  means  of  control.  Curves  of 
operation  show  that  the  economy  of  steam  turbines 
is  greatest  at  full  load,  but  that  great  overloads  can 
be  carried  by  them  if  necessary. 

W.  H.  Abbott  wished  to  know  if  open  or  closed 
feed-water  heaters  should  be  used  to  exclude  air. 
Mr.  Bibbins  replied  that  he  could  not  answer  from 
personal  experience,  but  that  it  was  apparent  that 
the  more  the  air  could  be  excluded  from  the  cycle 
the  more  efficient  would  be  the  operation.  Mr.  Hop- 
kins said  that  in  two  stations  which  had  come  under 
bis  observation  there  was  no  difference  in  the  opera- 
tion of  the  air  pump  with  open  and  closed  feed-water 
heaters. 


World's  Fair  Visitors  of  Last  Week. 

Among  those  registered  at  the  booth  of  the  West- 
ern Electrician  in  Electricity  Building  at  the  St. 
Louis  Exposition  last  week  were  the  following 
named :  M.  E.  Wittie,  Chicago,  111. ;  C.  H.  Ende- 
broch,  Trenton,  N.  J. :  W.  W.  Ware.  Alexandria, 
Ind. :  M.  C.  Turpin,  Philadelphia,  Pa. ;  M.  C.  Wilson, 
Oaktown,  Ind. ;  Louis  J.  Chamberland,  Rolla,  Mo. ; 
George  S.  Eddy,  Kansas  City,  Mo. ;  Dr.  W.  H.  Crow 
der,  Kansas  City;  G.  H.  Ferrall,  Beulah,  Wyo. ;  Geo. 
F.  Soinberger,  Sydney,  N.  S. ;  J.  E.  Jefferies,  Alexan- 
d"ria,  Ind. ;  E.  Norton,  Londonderry,  O. ;  Ivan  E.  M'c- 
Fornich,  Grant,  Pa. ;  George  A.  Upson.  Galesburg. 
III. ;  M.  M.  Wood,  Schenectady,  N.  Y. ;  Theodore  P. 
Bailey,  General  Electric  Company,  Chicago,  111. ; 
J.  B.  Douglass,  Dayton,  Ohio ;  James  H.  McGraw, 
New  York;  Henry  H.  Norris,  St.  Louis;  L.  Bram, 
Jr.,  Jackson,  Miss. ;  W.  Martin  Jones,  Jr.,  Rochester, 
N.  Y. ;  Frank  P.  Torrence,  Springfield,  Ohio ;  J.  B. 
Reynolds,  Abingdon,  111. ;  O.  F.  Fischer,  Houston, 
Minn.;  W.  D.  Tomas,  Chicago,  111.;  A.  V.  Potter, 
Houston,  Texas ;  L.  H.  Hannah,  Clinton,  Mo. ;  Chas. 
Harrison,  Trenton,  Mo.;  Harley  Higdon,  Dunlap, 
Mo.;  C.  H.  Reid,  Waterford,  liich. ;  J.  P.  Alexander, 
Pittsburg,  Pa. ;  Louis  Humphrevs,  ElkviUe.  111. ; 
H.  N.  Fuhvider,  lola,  Kan.;  Charles  D.  Walker. 
Muncie,  Ind. ;  L.  J.  Gassett,  Brunsburg,  Ky. ;  Louis 
Hill,  Milwaukee,  Wis. ;  Fred  S.  Miles.  Syracuse. 
N.  Y. ;  H.  L.  Hanson,  Burke,  Idaho ;  Louis  B.  Lodge. 
Cuyahoga  Falls.  Ohio ;  Jack  S.  Johnson,  Cuyahoga 
Falls,  Ohio;  Ray  D.  Sperry,  Boonville,  N.  Y. ;  C.  F. 
Wheeler,  Chicago,  111. ;  Edward  Blair.  Chicago,  111. ; 
.\.  H.  Dilks.  Kansas  City,.  Mo. ;  S.  J.  Gorman,  Re- 
nault, HI. ;  Jno.  McKindle'y.  East  Carondelet,  III : 
M.  Enge,  East  Carondelet,  111.;  William  N.  Miller. 
Kenton"  Ohio ;  E.  J.  Mclnncs,  Nevada.  Mo. ;  H.  W. 
^■oung,  Chicago ;  Mr.  and  Mrs.  J.  S.  Speer,  St. 
Marj's.  Pa.;  Mr.  and  Mrs.  G.  P.  Fryling,  St.  Marvs, 
Pa.;   Mark  P.  Goodlett,   St.  Louis;  W.  H.  Finney, 
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Neosho  Falls.  Kan.;  Frank  Clark  Cosby,  Standard 
Underground  Cable  Company.  Boston,  Mass.;  C.  T. 
Manlev.  Laurel,  Ind. :  Jno.  B.  Doolittle.  Missouri 
and  Kansas  Telephone  Company.  Hannibal.  Mo.; 
Charles  H.  Smith.  Lebanon,  Pa.;  G.  R.  Reid,  Pied- 
mont, Mo.;  T.  E.  Hughes.  Standard  Underground 
Cable  Company,  Philadelphia.  Pa.;  Henry  E.  Clark, 
Claxby.  Mo.;  P.  St.  Johns,  Hannibal.  Mo.;  H.  A. 
Kellogg,  Genoa,  III.;  George  Monroe,  Johnstown, 
Ohio;  A.  Ellwanger,  Danyille,  Va. ;  J.  J.  Flemmg, 
Jerseyyille.  111.;  Winnie  Fleming,  JerseyviUe,  111.; 
Don  Vandercook,  Grand  Rapids,  Mich.;  Frank  J. 
Trandt,  Milwaukee.  Wis.;  Kerl  Squires,  Pieroont, 
Ohio. 

The  Nernst  Lamp   as  a  Factor  in  Com- 
mercial   Lighting.' 
By  E.  R.  Roberts. 

The  "glower,"  or  the  part  which  gives  the  light,  is 
the  distinguishing  feature  of  the  lamp.  It  is  made 
in  the  form  of  a  small  rod  of  white,  porcelain-like 
material,  about  one  inch  long  and  1-32  of  an  inch 
in  diameter.  Fastened  to  each  end  of  the  glower 
are  platinum  lead-wire  terminals.  At  ordinary  tem- 
peratures the  glower  is  practically  an  insulator,  but 
becomes  a  conductor  when  heated  to  about  700° 
Centigrade.  This  means,  of  course,  that  the  resist- 
ance constantly  decreases  as  heat  is  applied.  .After 
current  starts  to  flow  no  further  heating  from  the 
external  source  is  necessary,  as  the  PR  energ>'  sr.p- 
plied  by  the  current  is  not  only  sufficient  to  maintain 
the  glo\ver  in  an  incandescent  state,  but  causes  the 
resisunce  to  decrease  still  further  with  a  conse- 
quent increase  in  current.  This  cumulative  action,  if 
not  arrested  in  time,  causes  the  current  to  rapidly 
attain  a  veo'  high  value,  and  the  glower  finally  breaks 
down  or  flashes  out.  It  therefore  becomes  necess,iry 
to  place  in  series  with  the  glower  a  resistance  having 
a  positive  temperature  correction ;  just  opposite  to 
that  of  the  glower.  This  resistance,  which  we  call 
the  ballast,  consists  of  a  very  fine  wire  of  pure  iron, 
suitably  mounted  in  a  hermetically  sealed  glass  tube, 
from  which  the  air  has  been  exhausted,  and  replaced 
with  an  atmosphere  of  hydrogen.  This  prevents  oxi- 
dation of  the  iron  and  still  serves  as  a  medium  to 
conduct  the  generated  heat  from  the  wire.  The  bal- 
last is  so  dimensioned  throughout  that  with  a  rise  in 
voltage  above  the  normal  operating  point  of  the  lamp, 
there  is  a  rapid  increase  of  the  ballasting  resistance. 
In  figures  this  amounts  to  about  140  per  cent,  for 
a  rise  of  15  per  cent,  in  line  voltage.  While  this 
effectually  protects  the  glower  against  momentary 
fluctuations  of  25  per  cent,  above  normal  lamp  volt- 
age, the  ballast  is  liable  to  injury  if  the  lamp  is  oper- 
ated at  more  than  five  per  cent,  overload  continuously. 
On  well-regulated  circuits,  where  the  lamp  will  not 
be  subjected  to  an  overload  exceeding  five  per  cent, 
for  any  length  of  time,  the  life  of  the  ballast  is  prac- 
tically indefinite  and  its  characteristic  and  function  are 
not  appreciably  impaired  with  age.  This  can  hardly 
be  said  of  the  glower ;  like  all  other  sources  of  light, 
there  is  gradual  decrease  in  the  intensity  of  the  rays 
emitted.  Before  being  used  the  surface  of  the  glower 
presents  a  smooth,  white,  porcelain-like  or  chalky  ap- 
pearance: after  being  in  service,  say  500  hours,  this 
surface  is  rough  and  crystalline  in  appearance.  It  is 
this  change  in  the  structure  of  the  glower,  from  an 
amorphous  to  a  crystalline  state,  that  is  supposed  to 
cause  a  rise  in  its  resistance.  The  resultant  decrease 
in  candlcpower.  from  its  rated  value  on  a  constant- 
potential  circuit,  should  not  exceed  20  per  cent,  in 
800  hours. 

In  the  early  part  of  the  life  of  the  lamp  there  is  a 
decrease  in  intensity  and  the  rated  candlepower  value 
is  not  reached  until  after  about  25  hours'  run;  for 
instance,  while  the  rated  candlepower  of  the  single- 
glower  lamp  is  50,  the  initial  candlepower  would 
average  60.  This  initial  excess  is  not  contracted  for 
and  may  be  considered  as  a  gift  to  the  consumer. 

Being  composed  of  rare  oxides,  incapable  of  further 
oxidation,  the  glower  does  not  require  a  vacuum, 
and.  in  fact,  the  presence  of  as  much  oxygen  as  is 
found  in  the  atmosphere  is  necessary  for  its  suc- 
cessful commercial  operation.  In  vacuum  the  glower 
is  rendered  much  less  stable  and  requires  a  corre- 
spondingly greater  amount  of  ballasting  resistance. 
Hydrogen  and  nitrogen  have  the  same  effects  in  a 
lesser  degree,  while  the  characteristics  in  air  and 
oxygen  arc  practically  identical.  Operating  on  direct 
current  the  glower  exhibits  all  the  characteristics 
of  a  solid  electrolyte,  and  its  life  is  greatly  shortened. 
Its  life  may  be  prolonged  somewhat  by  reversing  the 
current  at  intervals,  which  probably  accounts  for  the 
fact  that  when  operated  on  alternating  current  the 
life  increases  with  the  periodicity  or  number  of  cur- 
rent reversals. 

In  the  automatic  lamp,  which  is  the  commercial 
type  of  lamp  now  on  the  market,  the  glow-er  is 
brought  to  a  conducting  temperature  by  means  of 
an  electric  heater,  consisting  of  fine  platinum  resist- 
ance wires,  wound  on  porcelain  tubes ;  the  whole  be- 
ing coated  with  a  w^hite,  refractory  paste  which  acts 
as  a  protection  to  the  windings  against  the  intense 
heat  of  the  glower,  and  also  as  a  light-reflecting  sur- 
face. The  heater  is  thrown  in  and  out  of  service  by 
an  automatic  cut-out,  which  in  turn  is  actuated  by 
the  glower  current.  Fig.  i  shows  the  connections  in 
a  three-glower  lamp.  

I.  Abstract  of  a  paper  read  before  the  Michiean  Electric  Asso- 
ciation at  Detroit  on  October  11.  1904.  Mr.  Roberts  is  connected 
with  the  Nernst  Lamp  Company. 
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Contrary  to  the  practice  abroad^  the  American  com- 
pany has  adopted  a  standard  glower,  taking  0.4  am- 
pere at  approximately  210  volts,  and  lamps  of  dif- 
ferent intensities  are  made  by  var>-ing  the  number  of 
glowers.  In  this  connection  it  may  be  mentioned 
that  the  manufacturers  have  recently  developed  and 
are  about  to  market  a  four-glower  lamp,  which  will 
have  the  same  external  appearance  as  the  present 
six-glower  unit.  This  lamp  will  be  equivalent,  in 
watt  consumption,  to  that  of  the  standard  five-ampere 
multiple  alternating-current  arc  lamp,  and  should 
prove  to  be  a  very  popular  unit  for  general  commer- 
cial lighting. 

It  may  be  seen  from  the  accompanying  table,  which 
gives  a  list  of  the  present  standard  Nernst  units, 
together  with  their  respective  wattage  and  light  in- 
tensities, that  the  efficiency  increases  with  the  number 
of  glowers.  This  is  readily  accounted  for  by  the  re- 
sistance temperature  characteristic  of  the  glower, 
and  the  fact  that  the  several  glowers  tend  to  heat 
each  other;  this  mutual  heating  effect  being,  of  course, 
greater  as  the  number  of  glowers  is  increased. 

Mean  Hemispherical 

Unit.                           Wattage.  Candlepower. 

?ne-Glo\ver  lamp 88  40.2 

■wo-GIower  lamp 176  86 

Three-Glower  lamp.... .--  —   264  131-7 

Four-Glower  lamp 352  185 

Six-Glower  lamp —  528  292.5 

While  the  above  units  are  operative  only  on  220- 
volt  alternating  current,  the  latter  four  units — viz., 
the  two.  three,  four  and  six-glower  lamps — may  be 
adapted  to  iio-volt  alternating-current  circuits  by 
means  of  an  auxiliary  device,  termed  the  ''converter 
coil."  This  piece  of  apparatus  finds  its  greatest  use 
in  mixed  installations  where  it  is  not  desired  to  alter 
the  line  voltage;  for  instance,  a  merchant  has  his 
store  lighted  throughout  by  no- volt  incandesccnts 
and  he  wi'ihes  to  avail  himself  of  the  white  Nernst 
light  for  displaying  his  colored  fabrics  in  the  show 
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FIG,     I.       CONNECTIONS    IN    THREE-GLOWER    LAMP. 

windows  without  disturbing  the  other  part  of  his 
system.  With  the  aid  of  a  converter  coil  the  solution 
is  obvious. 

Unlike  the  incandescent  lamp,  the  frame  and  con- 
nections of  the  Nernst  lamp  form  a  permanent  struct- 
ure having  an  indefinite  life,  but  its  perishable  parts 
have  from  time  to  time  to  be  renewed  Of  these  the 
ballast  has  a  life  so  long,  averaging  about  25,000 
hours,  that  in  an  organization  for  maintenance  it 
plays  little  part.  The  heater  has  also  a  very  consid- 
able  life,  the  period  averaging  about  eight  months  in 
ordinary  use.  The  glower,  however,  like  the  incan- 
descent-lamp filament,  has  a  practically  definite  term 
of  use.  at  the  end  of  which  it  w^ould  be  advisable  to 
replace  the  glowers  whether  burned  out  or  not. 
Eight  hundred  hours  is  given  as  the  guaranteed  aver- 
age life  on  60  cycles. 

Two  systems  of  maintenance  for  the  Nernst  lamp 
have  been  employed.  In  the  one.  all  the  installations 
within  a  certain  radius  are  maintained  for  a  fixed 
sum  per  month  from  a  central  maintenance  bureau, 
which  may  be  directly  in  control  either  of  the  Nernst 
Lamp  Company  or  the  central  station  on  whose  cir- 
cuits the  lamps  are  operating.  This  department  of 
the  lighting  company  is  analogous  to  the  meter  de- 
partment which  is  now'  becoming  an  auxiliary  to  all 
well-managed  lighting  plants.  Such  an  organization 
involves  the  services  of  an  inexpensive  class  of  help, 
consisting  of  an  inspector,  who  alone  or  with  one 
or  more  assistants  in  the  case  of  the  larger  plants, 
operates  the  maintenance  system,  visiting  all  installa- 
tions periodically;  for  example,  commercial  installa- 
tions may  be  visited  weekly  and  residential  installa- 
tions once  per  month,  the  user  being  instructed  how 
to  act  in  contingencies  which  may  arise  during  the 
absence  of  the  inspectorr  A  complete  stock  of  Nernst 
lamp  parts  is  carried  in  the  repair  department.  The 
work  to  be  done  here  is  so  simple,  owing  to  the 
careful  provision  made  in  the  design  of  lamp  details 
for  easy  renewal  that  a  boy  or  girl  can,  in  a  short 
time,  acquire  the  necessary  skill.  In  some  central 
stations,  where  the  Nernst  business  has  not  yet  as- 
sumed extensive  proportions,  the  labor  item  may  be 
reduced  to  a  minimum  by  having  the  arc  trimmer  in- 
clude the  Nernst  maintenance  in  his  regular  duties. 

The  second  system  is  especially  applicable  to  the 
larger  installations  and  those  in  isolated  localities.  In 
these  cases  the  maintenance  work  may  be  entirely 
taken  care  of  by  the  building  janitor  or  electrician 
who   has   previously    received    some   instruction   and 
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training  either  at  the  company's  works  or  from  an 
expert  repairman.  Suitable  quarters  would  be  pro- 
vided in  the  building  in  which  a  limited  stock  of 
repair  parts  and  facilities  for  renewal  work  would  be 
available. 

The  total  cost  of  maintenance  under  these  conditions 
will  be  comparatively  low,  provided  the  maintenance 
work  is  executed  in  a  systematic  manner;  a  certain 
portion  of  the  day  being  given  to  a  complete  inspec- 
tion of  all  lamps  installed,  the  repairing  of  defective 
holders  being  afterward  done  in  the  repair  room. 

The  results  obtained  from  a  number  of  reliablo 
sources  where  the  maintenance  of  the  Nernst  lamp 
is  carried  out  on  a  systematic  basis  show  that  the  cost 
ranges  from  0.35  to  0.7  cents  per  kilowatt-hour. 
This,  we  find  from  available  data,  also  represents  the 
average  cost  of  arc  maintenance. 

In  a  most  interesting  paper  presented  by  Alex 
Dow  before  the  recent  International  Electrical 
Congress,  when  referring  to  the  up-to-date  practice 
of  the  Associated  Edison  Illuminating  companies,  he 
says:  "Under  our  present  conditions  for  each  kilo- 
watt-hour sold  to  customers  for  use  in  incandescent 
lamps  our  expense  for  lamp  renewals  is  between  0.3 
cent  and  0.4  cent."  Taking  0.35  cent  as  an  average 
figure  and  adding  the  indefinite  item  of  labor,  it 
would  appear  that  the  gap  between  the  total  cost  of 
incandescent  maintenance  and  that  of  arc  or  Nernst 
maintenance  is  not  so  wide  as  a  great  many 
think.  Furthermore,  considering  the  fact  that  the 
kilowatts  expended  in  the  Nernst  lamps  give 
twice  the  effective  illumination  that  they  do  in  the 
incandescent,  the  cost  of  Nernst  maintenance  per 
effective  candlepower-hour  would  be  even  less  than 
that  for  incandescent  lamps. 

The  statement  occasionally  heard  coming  from 
inexperienced  individuals,  that  the  Nernst  lamp  re- 
quires skilled  labor  for  its  successful  operation,  is 
true  only  in  the  sense  that  arc  trimmers  are  skilled, 
and  is  entirely  false  if  intended  to  convey  the  idea 
of  expensive  labor.  A  young  man  acting  as  in- 
spector and  foreman  at  $65  per  month  assisted  by  a 
boy  acting  as  trim.mer  at  iS  cents  per  hour  and  a 
girl  for  the  holder  repair  work  in  the  station  at  14 
cents  per  hour  should  be  capable  of  handling  the 
Nernst  business  of  a  central  station  amounting  to 
300  kilow-atts  in  Nernst  lamps  of  mixed  types. 

It  would  seem  to  be  high  time  for  illuminating 
engineers  to  get  together  and  decide  upon  a  definite 
and  proper  basis  from  which  a  comparison  of  the 
relative  illuminating  powers  of  modern  illuminants 
may  be  made. 

An  arc  lamp  has  both  a  nominal  and  an  actual  rat- 
ing, the  latter  being  basid  on  photometric  measure- 
ments, and  the  two  differ  widely.  The  rating  of 
incandescent  lamps  is  based  on  photometer  measure- 
ments obtained  while  the  lamp  is  rotating  on  a  ver- 
tical axis,  while  the  Welsbach  and  flat-flame  gas 
lights  are  rated  in  accordance  with  measurements  ob- 
tained in  the  direction  of  maximum  intensit>^  Ob- 
viously the  present  commercial  rating  of  these  illum- 
inants is  absolutely  unreliable  because  of  the  lack  of 
a  fair  basis  of  comparison.  There  remain  the  mean 
spherical  and  mean  hemispherical  values  of  intensity 
to  choose  from;  many  say  the  former  should  be  used, 
others  prefer  the  latter.  If  a  lamp  is  to  be  regarded 
as  a  mere  producer  of  light,  the  mean  spherical  value 
is  undoubtedly  the  proper  selection.  On  the  other 
hand,  if  the  lamp  is  regarded  as  a  producer  of  useful 
illumination,  opinion  is  gaining  ground  that  the  mean 
lower  hemispherical  value  is  the  one  desired.  Com- 
paring, for  example,  tw'O  lamps,  each  suspended  near 
the  ceiling  of  a  reading  room,  the  one  throwing  all 
its  light  in  the  upper  hemisphere,  the  other  all  its 
light  in  the  lower  hemisphere,  while  the  total  amount 
of  light  given  off,  or  the  mean  spherical  candlepower, 
might  be  the  same  in  each  case,  there  would  be  no 
hesitancy  in  selecting  the  latter  as  the  superior  illum- 
inant.  This  statement  is  even  more  true  for  outdoor 
lighting,  as  the  upward  light  would  be  entirely  lost 
in  space,  whereas  in  the  room  the  ceiling  might  reflect 
back  25  per  cent,  of  the  light  for  useful  purposes. 
Again,  assuming  it  were  possible  to  blacken  the  side 
of  the  sun  which  is  turned  away  from  the  earth, 
that  is  to  say,  the  surface  of  its  most  distant  hemi- 
sphere, its  mean  spherical  candlepower  would  be ' 
reduced  one-half,  without  impairing  its  value  to  the 
earth  as  a  producer  of  daylight.  From  the  stand- 
point of  utility,  therefore,  it  is  obvious  that  the  mean 
lower  hemispherical  candlepower  is  by  far  the  better 
basis  for  comparison. 

That  the  six-glower  Nernst  lamp  is  a  more  efficient 
illuminant  than  either  the  alternating-current  or  di- 
rect-current multiple-enclosed  arc  is  theoretically 
sliown  bv  the  following  figures  taken  from  Professor 
Matthews'  report  presented  at  the  twenty-sixth  con- 
\ention  of  the  National  Electric  Light  Association : 


Six-Glower  Nernst. 

Multiple 
A.  C.  Arc. 

Multiple 

D.  C.  Arc. 

Clear 
Globe. 

Opal 
Globe. 

Opal 
Inner 
Clear 
Outer. 

Opal 
Inner 
Clear 

Outer. 

226 

2.4 
542 

I 
289 

1.88 

226.5 
2-4 
543 

I 
258.6 

2.10 

110 

6.29 
41- 

.6 
167 

2-53 

Current 

Watts                      

4.9 

Mean  hemispherical  C.P. 
Watts    per    mean  hemi- 
spherical C.  P 

239 

2.25 

From   an   inspection  of  the  accompanying  curves 
(Fig.  2),  which  are  also  taken  from  the  above-men- 
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tioned  report,  and  a  preceding  report  of  the  same 
committee,  it  is  evident  that  for  many  practical  pur- 
poses, such  as  th.e  lighting  of  reading  rooms,  offices, 
stores,  etc.,  the  Nernst  lamp  holds  an  advantage 
which  is  not  shown  by  the  above  table.  Referring 
to  the  curves,  the  following  data  are  given: 

Curve  I — iiovoU,  A.  C.  con. •potential  arc,  6-3  amp.,  jl.'  watts. 
Curve  2 — 110-volt,  D.  C.  con.  potential  arc.  4.9  amp.,  520  watts. 
Curve  3 — 6.6-amp.  D.  C.  series  arc,  71.6  volts,  469  watts. 
Curve  4 — 6.6-amp.  .\-  C.  series  arc,  65.4  volts.  3S3  watts. 
Curve  5— Six-clower  Nernst  lamp.     220  volts.  52S  watts. 

.^rcs — Opalescent  inner  and  clear  outer  globe. 

Nernst  lamp — S-inch  sand-blasted  filobe. 

Obviously,  a  desk,  table  or  store  counter,  under  a 
lamp  with  a  light  distribution  represented  by  curve 
5,  will  receive  a  much  greater  volume  of  light  than 
would  be-received  from  a  lamp  whose  light  distribu- 
tion is  represented  by  curves  i  or  2.  The  mean  zonal 
efficiencies  over  the  lower  45-90-degree  zone,  which 
for  the  curves  i,  2  and  5  amounts  to  3.02,  2.46  and 
1.43,  respectively,  would  represent  approximately  the 
actual  results. 

Recently  some  work  has  been  done  at  the  Nernst 


FIG.    2.       CURVES   OF   ILLUMINATION. 

Lamp  Works  in  Pittsburg  toward  obtaining  a  more 
practical  comparison  of  modern  electric  illuminants 
along  the  lines  originally  suggested  by  Mr.  Wurts. 
A  room  approximately  20  by  40  feet  was  divided  by 
means  of  an  opaque  curtain  into  two  compartments, 
each  20  by  20  feet,  and  both  compartments  furnished 
in  an  exactly  similar  manner,  the  only  difference  being 
that  one  compartment  was  lighted  b}^  Nernst  lamps 
of  different  types  and  the  other  with  arc,  meridian 
and  incandescent  lamps.  The  illuminants  in  both 
rooms  were  arranged  to  the  best  possible  advantage 
for  each  particular  illuminant  for  effective  illumina- 
tion ;  each  particular  type  of  lamp  being  separately 
connected  to  a  common  switchboard  carrying  an 
indicating  wattmeter  which,  in  turn,  may  be  quickly 
connected  to  any  particular  circuit.  The  one  room 
may  thus  be  lighted  bj'  any  one  type  of  Nernst  lamps, 
and  the  other  by  the  arc,  meridian  or  incandescent 
lamps  at  the  same  time,  so  that  an  observer  stationed 
at  the  intersection  of  the  dividing  curtain  and  the  wall 
may  compare  the  general  illumination  of  the  two 
rooms.  The  average  opinion  of  a  number  of  observ- 
ers as  to  the  respective  merits  of  the  lamps  was  based 
upon  the  general  appearance  of  the  rooms  under  the 
illumination  furnished  and  special  visual  tests  in  each 
room.  While  the  work  is  yet  in  an  uncompleted  state, 
the  results  so  far  point  to  the  following  conclusions ; 

The  one-glower  Nernst  is  equivalent  in  effective 
illuminating  power  to  three  i6-candlepower  incan- 
descent lamps. 

The  three-glower  Nernst  is  equivalent  in  effective 
illuminating  power  to  9%  i6-candlepower  incandes- 
cent lamps. 

The  six-glower  Nernst  is  equivalent  to  20  i6-can- 
dlepower  incandescents. 

The  six-glower  Nernst  is  somewhat  better  in 
effective  illuminating  power  than  the  7-^-ampere  mul- 
tiple alternating-current  enclosed  arc. 

The  new  four-glower  Nernst  is  equivalent  in  effect- 
ive illuminating  power  to  the  6.6-ampere  multiple 
alternating-current  enclosed   arc. 

It  is  now  generally  conceded  that  the  color  of  the 
Nernst  light  is  closer  to  that  of  sunlight  than  that 
of  any  other  illuminant,  and  instead  of  attempting,  at 
this  time,  to  support  this  statement  by  a  discussion 
of  spectroscopic  data,  it  may  be  mentioned  that  the 
directors  of  the  Fine  -A.rts  exhibit  at  the  Louisiana 
Purchase  Exposition  selected  and  are  now  using  the 
lamp  to  light  the  Art  Palaces.  Naturally  this  advan- 
tage in  color,  combined  with  those  of  steadiness, 
economy  and  neat  appearance,  would  also  tend  to 
make  it  especially  adapted  to  store  lighting,  and  one 
need  not  be  an  optimist  to  foresee  a  promising  future 
for  the  lamp   in  this  particular  field. 

While  there  have  been  close  on  to  400,<xxi  glower 
units  placed  in  service  in  the  United  States  for 
various  classes  of  lighting,  it  will  not  be  attempted 
at  this  time  to  set  forth  the  special  adaptability  of 
the  Nernst  lamp  for  each  class  of  commercial  light- 
ing. With  the  exception  of  stage  and  electric-sign 
lighting  and  a  few  other  special  uses  for  light  energy, 
the  legitimate  field  of  the  Nernst  is  practically  iden- 
tical to  that  covered  by  other  modern  illuminants. 


The  electric  clock  in  the  basement  of  the  Berlin 
obsen-atorj'.  installed  there  by  Professor  Foerster  in 
1863,  is  enclosed  in  an  ari-tight  glass  cylinder,  and 
has  frequently  run  for  a  period  of  two  and  three 
months  with  an  average  daily  deviation  of  only 
15-1,000  of  a  second. 


Ohio  Telephone  Notes. 

A  motion  to  advance  has  been  granted  by  the  Su- 
preme Court  in  the  case  of  the  state  against  the  To- 
ledo Home  Telephone  Company,  instituted  by  the 
attorney-general.  All  briefs  must  be  in  by  January 
10th,  when  the  court  will  take  the  matter  under 
consideration  and  render  a  decision  as  soon  as  pos- 
sible. The  suit  involves  the  old  question  as  to 
whether  a  telephone  company  may  charge  a  rate  in 
excess  of  that  stipulated  in  the  franchise  agreement 
between  it  and  the  city.  The  Toledo  company  found 
-that  it  could  not  operate  a  large  and  modern  system 
at  the  figures  the  City  Council  had  seen  fit  to  limit 
it  to  and  raised  the  rates  in  some  instances.  The 
state  seeks  to  make  a  test  case  of  this.  Several 
courts  have  already  decided  that  a  city  council  has 
no  power  to  regulate  the  rates  of  a  telephone  com- 
pany an}'  m.ore  than  it  has  to  fix  a  price  upon  a  yard 
of  cloth  or  a  pound  of  butter.  It  is  claimed  that  if 
the  Supreme  Court  upholds  this  contention  that  it 
will  absolve  all  public-service  corporations  from 
agreements  as  to  rates  they  have  made  with  cities 
and  which  most  of  them  recognize  as  binding.  For 
this  reason  a  strong  fight  may  be  made  against  it. 

A  cable  containing  400  pairs  of  wires  is  being  in- 
stalled in  the  New  England  Building  at  Cleveland 
by  the  Cleveland  Telephone  Com.pany  (Bell).  This 
is  the  largest  cable  ever  used  in  the  city,  all  others 
heretofore  used  being  200-pair  or  smaller.  It  is  said 
that  a  cable  with  600  pairs  will  be  placed  in  the  new 
Rockefeller  Building,  which  may  be  completed  some 
time  next  year.  It  is  believed  that  larger  cables  will 
have  to  be  used  for  all  the  big  office  buildings.  The 
cables  run  directly  from  the  exchange  to  the  build- 
ings. 

Linemen  employed  by  the  Home  Telephone  Com- 
pany at  Norwalk  have  gone  on  a  strike  for  higher 
wages.  They  ask  for  $45  a  month  and  expenses 
through  the  winter. 

Twenty-seven  business  men  in  the  towns  of  Mill- 
creeks  Valley  have  ordered  the  City  and  Suburban 
Telephone  Company  to  remove  their  telephones  from 
their  places  of  business  on  the  ground  that  the  agree- 
ment is  broken  by  the  recent  increase  of  rates.  It 
is  believed  that  the  Village  Council  of  Lockland  W'ill 
grant  the  Queen  City  Telephone  Company  a  franchise 
at  the  next  meeting. 

S.  H.  Mendenhall,  C.  Mendenhall,  Charles  Eisley 
and  others  have  organized  the  Botkins  Telephone 
Company  at  Botkins  with  a  capital  stock  of  $20,000. 

Pittsburg  wholesale  merchants  who  recently  made 
a  trip  through  Ohio  over  the  Pennsylvania  lines  had 
a  convenience  in  their  coaches  that  is  rather  novel. 
At  each  seat  a  telephone  instrument  was  attached 
and  when  the  train  reached  a  town  the  instruments 
were  connected  up  with  long-distance  lines  and  tlie 
merchants  had  a  talk  with  their  own  offices  or  with 
tneir  homes  if  they  desired.  It  is  said  the  innovation 
was  quite  a  success. 

A  dividend  of  five  per  cent,  has  been  declared  by 
the  Northwestern  Ohio  Telephone  Toll  Line  Com- 
pany, an  increase  of  one  per  cent,  over  previous 
dividends.  The  company  has  had  a  good  business 
and  keeps  its  service  well  up  to  the  standard.  It  is 
largely  owned  by  the  Barber  and  Brailey  people. 

it  is  said  that  the  long-distance  lines  between 
Cleveland  and  Kansas  City  will  be  connected  up 
shortly,  so  that  service  with  the  Southwest  may  be 
had.  This  will  be  a  great  step  forward  for  the  Inde- 
pendent interests. 

President  F.  S.  Dickson  of  the  Cuyahoga  Telephone 
Company  (Independent),  Cleveland,  says  he  believes 
that  within  a  year  the  company  will  have  20,000  sub- 
scribers. At  present  about  13,000  instruments  are  in 
use  in  comparison  with  8,000  a  year  ago.  The  in- 
crease in  keeping  up  and  the  service  is  gaining  all 
the  time  in  quality.  C. 

Telephone   News  from   the   Northwest. 

E.  J.  Cooper  of  Minneapolis  proposes  to  builda 
telephone  line  from  Two  Harbors  to  Grand  Marais, 
Minn. 

The  Edinburg  (N.  D.)  and  Gardar  Telephone 
Company  is  building  a  line  between  the  towns  named 
in  the  title. 

The  Valley  Telephone  and  Telegraph  Company  has 
been  granted  a  local  franchise  at  De  Pere,  Wis. 

J.  J.  Greaves  of  Glencoe,  Minn.,  is  establishing  a 
local  telephone  exchange  at  Silver  Lake,  M'inn. 

The  Farmers'  Mutual  Telephone  Company  may  put 
in  a  system  at  Iowa  Falls.  This  would  mean  three 
systems  there,  and  a  telephone  war  would  be  inev- 
itable. 

The  Iowa  Telephone  Company  is  putting  in  a  new- 
line  from  Oskaloosa  to  Davenport. 

The  Wisconsin  Telephone  Company  is  rebuilding 
its  telephone  system  at  Fond  du  Lac.  Most  of  the 
wires  will  be  put  underground  and  a  more  modern 
switchboard  installed. 

The  Barnum  (Iowa)  Telephone  Company  has  been 
incorporated  with  a  capital  of  $10,000.  J.  W.  Hagans 
is   president  and   C.   F.   Bryan   secretary. 

D.  M.  Neill  of  Red  Wing,  Minn.,  has  been  granted 
a  franchise  for  a  competing  local  exchange  at  Red 
Wing.  He  will  connect  with  the  Consolidated  Tele- 
phone Company's  long-distance  line  and  will  also 
build  rural  lines. 

The  war  between  the  city  of  St.  Paul  and  the 
Twin  City  Telephone  Company  over  the  poles  on 
Hague    Avenue    has    been    ended   by    an    agreement 


whereby  the  overhead  wires  are  to  be  removed  by 
July  I,  1905. 

The  Clearwater  (Minn.)  Telephone  Company  will 
install  a  local  exchange  at  once,  and  will  connect 
with  the  long-distance  line  of  the  Northwestern  Tele- 
phone Exchange  Company.  R. 


Southeastern  Telephone  Developments. 

The  Maplesville  and  Selma  Telephone  Company  of 
Alabama  has  been  organized  at  Selma  with  $4,(X)o 
capital  to  install  local  telephones,  and  also  at  Maples- 
ville and  intermediate  points. 

The  Southern  Bell  Telephone  Company  is  reported 
to  be  attempting  to  secure  control  of  the  Raleigh 
(N.  C.)  Telephone  Company,  where  both  now  operate 
plants.  The  latter  says  that  it  will  not  sell  out  to  the 
Bell,  which  recently  secured  control  of  the  Inter- 
state telephones   at  Raleigh. 

N.  C.  A.  Sauls  has  been  elected  superintendent  of 
the  Colleton  County  (S.  C.)  Telephone  Company, 
which  is  putting  in  a  line  from  Colleton  to  Cottage- 
ville. 

The  Qraniteville  (S.  C.)  Telephone  Company  has 
been  chartered,  with  $3,500  capital,  by  W.  A.  Giles 
and  others  to  run  lines  to  several  neighboring  points. 

The  Raleigh  (N.  C.)  Telephone  Company  has  an- 
nounced the  construction  of  a  line  to  Clayton,  N.  C. 

The  Southern  Bell  Telephone  Company  having 
secured  control  of  all  outside  connections  at  Laurin- 
burg,  N.  C,  has  notified  the  Independent  company 
that  the  latter  cannot  get  connections  outside  after 
a  short  time  of  notice  expires.  The  Bell  company 
has  also  offered  to  rent  the  Independent  system.     L. 


Independents    Must    Deal    with    City 
Council  in  Cincinnati. 

Judge  Littleford  of  the  Common  Pleas  Court  in 
Cincinnati  has  reversed  the  decision  of  Judge  Nippert 
of  the  Probate  Court  giving  the  Independent  Tele- 
phone companies  the  right  to  lay  conduits  in  the 
streets  of  Cincinnati.  Judge  Nippert  entered  a  de- 
cree defining  the  mode  and  manner  in  which  the 
Queen  City  Telephone  Company  could  occupy  and 
use  the  streets  and  alleys  for  the  construction  of  its 
lines.  Over  the  contention  of  the  city  and  the  Bell 
company,  Judge  Nippert  held  that  the  Independent 
company  came  to  the  city  with  a  charter  grant  from 
the  state  by  virtue  of  legislative  action  giving  it  fran- 
chise rights  of  occupancy  of  the  streets.  It  was,  there- 
fore, the  province  of  the  court  to  determine  only  how 
the  company  should  be  permitted  to  utilize  those 
streets.  This  decision  seemed  to  sustain  the  fran- 
chise claim  of  every  Independent  company  having 
articles  of  incorporation  from  the  state  department. 
The  city  contended  that  the  Board  of  Council  having 
refused  to  give  a  franchise  and  having  failed  to 
reach  an  agreement  with  the  companies  permitting 
them  to  occupy  the  streets,  it  was  not  within  the 
province  of  the  courts  to  intervene,  the  right  sought 
being  one  for  administrative  determining.  Judge 
Nippert  held  this  contention  not  to  be  good,  and 
recognized  the  legislative  franchise,  under  it  defining 
and  restricting  the  manner  and  mode  of  street  occu- 
pancy. From  this  decree  the  city  solicitor  appealed 
to  the  Court  of  Common  Pleas,  and  at  the  same 
time  filed  a  bill  of  exceptions  in  support  of  an  action 
on  error.  The  case  came  before  Judge  Littleford 
and  the  decision  was  reversed. 

The  Fitzsimmons  Telephone  Company,  an  Inde- 
pendent organization,  has,  it  says,  a  Probate  Court 
franchise  granted  to  it  in  1S96  for  a  term  of  25 
years,  which  seems  to  offer  an  opportunity  of  en- 
trance to  Cincinnati  for  both  local  and  long-distance 
Independent  telephone  lines.  Cincinnati  Independent 
telephone  interests  may  possibly  be  centered  in  the 
Fitzsimmons  company,  which  already  operates  an 
exchange. 


Long-distance    Connections  with    Kan- 
sas City. 

Representatives  of  the  Kansas  City  Home  Tele- 
phone Company  and  the  Western  Independent  Tele- 
phone Company  met  last  week  in  Kansas  City  and 
finished  the  negotiation  whereby  the  Home  Telephone 
Company  carries  the  long-distance  lines  of  the  con- 
necting Independent  companies.  Those  present  at 
the  meeting  were:  E.  L.  Barber,  Wauseon,  Ohio; 
James  S.  Bailey,  Jr.,  Toledo,  Ohio ;  Lee  Benoist,  St. 
Louis ;  Arnold  Kalman,  St.  Paul,  Minn. ;  J.  J.  Heim, 
0.  C.  Snider  and  Hugh  C.  Ward,  Kansas  City.  The 
subject  of  extending  the  lines  from  Ottawa,  Kan., 
through  the  oil  fields  of  Kansas  and  Oklahoma  was 
discussed  and  practically  agreed  upon.  Mr.  Ward 
of  the  Home  Telephone  Company  said :  "The  Inde- 
pendent telephone  business  is  prosperous.  Our  com- 
pany has  gained  600  subscribers  a  month  since  M'ay 
last,  and  long-distance  calls  are  increasing  in  the 
same  proportion." 


The  Marshall  (Mich.)  Independent  telephone  ex- 
change, to  which  allusion  was  made  in  the  Western 
Electrician  of  last  week,  has  finally  been  purchased 
by  the  Citizens'  Telephone  Company  (Independent) 
of  Grand  Rapids,  and  not  by  the  Ifichigan  State 
(Bell)  Telephone  Company,  as  was  rumored.  This 
will  give  Marshall  two  telephone  systems. 
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The  Barmim  Telephone  Company  of  Barnum, 
Iowa,  has  been  organized  and  has  a  capital  stock  of 
$10,000. 

The  Farmers'  Mutual  Telephone  Company  of  Coats, 
Kan.,  has  finished  its  rural  system  of  about  50  tele- 
phones. 

The  Pratt  Telephone  Company  of  Pratt,  Kan.,  has 
completed  its  toll  line  to  Grcensburg,  Kan.,  a  distance 
of  35  miles. 

The  Schooler  Bros.  Telephone  Company  at  So'ilh 
McAlester,  I.  T.,  lias  been  incorporated  witli  a  cap- 
ital stock  of  $100,000. 

The  Washington  Mutual  Telephone  Company  of 
Washington,  Kan.,  has  been  incorporated  with  a 
capital  stock  of  $2,500. 

The  Southwestern  Telephone  Company  of  Anthony, 
Kan.,  has  built  a  toll  line  to  Duqiioin,  Kan.,  to  con- 
nect with  the  Kingman  Telephone  Company. 

The  Granby  and  Neosho  Telephone  Company  of 
Granbv,  Mo.,  has  been  incorporated  with  $3,000  cap- 
ital by  J.  J.  Cummins.  George  M.  Spangle,  John 
Kingston   and  others. 

Manager  William  Buchholtz  of  the  Northwestern 
Telephone  E.\changc  Company  at  Mankato,  Minn., 
is  to  be  promoted  to  a  position  in  the  Twin  Cities. 
He  is  to  be  succeeded  by  Mr.  Eaton  of  Benson,  Minn, 

The  Pioneer  Telephone  Company  has  begun  work 
on  its  new  plant  in  Muskogee,  I.  T.  The  estimated 
cost  of  the  new  system  is  $50,000.  The  Pioneer 
company  owns  nearly  all  the  toll  lines  in  Indian 
Territory. 

The  Maplesville  and  Selma  Telephone  Company 
has  been  incorporated  by  H.  N.  Rider,  L.  C.  Elevash. 
E.  E.  Todd,  T.  M.  Crumton  and  others,  with  $4,000 
capital  to  construct  a  telephone  line  from  Selma,  Ala., 
to  Maplesville,  Ala. 

The  Kiowa  Telephone  Company,  of  which  Amas 
Jones  is  manager,  is  building  a  toll  line  to  the  west- 
ern part  of  Barber  County,  Kansas.  This  line  is  be- 
ing built  expressly  for  the  cattlemen,  as  there  is  no 
house  along  the  line  for  the  entire  route  of  38  miles. 

Representatives  of  the  Kansas  Citj-  Home  Tele- 
phone Company  and  the  Western  Independent  Tele- 
phone Company  met  in  Kansas  City,  Mo.,  recently 
to  transfer  all  holdings  to  the  former  company.  It 
was  announced  that  the  Independent  lines  would  be 
extended  into  the  Kansas  gas  and  oil  fields  from 
Ottaw-a,  Kan. 

The  Home  Telephone  Company  of  Bowling  Green, 
Ky.,  is  arranging  to  build  an  exchange  at  Woodburn, 
and  connections  will  likely  be  made  with  Smith's 
Grove,  Morgantown  and  some  other  places.  The 
company  has  a  good  system  in  Warren  County  and 
is  seeking  to  improve  it  in  every  way  possible.  Over 
600  telephones  are  now  in  use  in  Bowling  Green 
aside  from  the  outside  connections.  C.  A.  Edwards 
of  Huntington,  Ind.,  who  is  one  of  the  leading  own- 
ers of  the  company,  has  been  in  that  section  the 
past  few  days  looking  over  the  ground. 

A  contract  has  been  closed  between  the  Hudson 
River  Telephone  Company  and  the  Glen  Independent 
Telephone  Company,  operating  3,500  telephones  in 
Montgomery  and  Fulton  counties.  New  York,  by 
which  the  latter  will  use  the  long-distance  lines  of 
the  Bell  company.  Reports  indicate  that  the  Bell 
people  are  making  every  effort  to  close  contracts  with 
a  number  of  other  Independent  companies  in  that 
section  in  order  to  prevent  the  Independent  long- 
distance companies  from  getting  a  foothold.  It  is 
quite  probable  that  there  will  be  a  warm  contest 
for  the  control  of  the  local  Independents. 


MANUFACTURERS    AND    DEALERS. 

A  company  has  been  formed  by  D.  M.  Newbold, 
Jr.,  of  Baltimore,  Md.,  for  the  manufacture  of  a  tele- 
phone call-recording  device. 

The  Independent  Telephone  Manufacturing  Com- 
pany of  Madison,  Wis.,  has  been  formed  by  former 
employes  and  members  of  the  Standard  Telephone 
Company,  which  removed  to  Milwaukee. 

The  Acme  Electric  and  Telephone  Company  of 
Chicago  has  been  incorporated  for  the  manufacture 
of  electrical  appliances.  The  capital  is  $io.oco  and 
the  incorporators,  A.  B.  Schalifner,  Harry  Goodman 
and  A.  Krcis. 

The  Eureka  Electric  Company  is  just  Issuing  from 
the  press  its  new  1505  catalogue.  This  catalogue 
embraces  the  company's  well-known  line  of  telephone 
apparatus,  and  will  be  mailed  to  any  company  de- 
siring a  copy,  upon  application. 

The  Topeka  Independent  Telephone  Company  of 
Topeka,  Kan.,  since  its  organization  in  1901  has  ex- 
perienced a  remarkable  increase  in  business.  Since 
the  original  installation  it  has  been  necessary  to  in- 
crease the  capacity  at  least  once  every  nine  months. 
The  -American  Electric  Telephone  Company  of  Chi- 
cago, which  furnished  the  original  equipment  and  ad- 
ditional increases,  has  just  completed  the  construction 
of  another  section  of  switchboard  for  the  Topeka 
exchange,  and  the  Topeka  company  is  now  giving 
service  to  almost  2,500  subscribers. 


M.      R.     BRENNAN,    SUPERIN- 
TENDENT OF  TELEGRAPHS, 
NEW  YORK  CITY. 
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Police  Telephone  Call  Boxes  in  New 
York  City. 

In  the  matter  of  police  telephone  call  boxes  the 
city  of  New  York,  or  rather  the  borough  of  Man- 
hattan, is  about  20  years  behind  more  progressive 
American  municipalities.  But  at  last  a  system  of 
police  telephone  call  boxes,  to  the  total  number  of 
C61  instruments,  is  now  in  course  of  installation  in 
that  city.  These  boxes  are  being  provided  solely  in 
connection  with  the  police  precincts  in  the  borough 
of  Manhattan,  which  so  far  has  been  without  any  such 
system,  although  a  system  of  call  boxes  has  been 
in  operation  in  Brooklyn  since  1884,  and  a  few  boxes 
were  put  in  on  Statcn 
Island  about  two  years 
ago.  Thus  far  the  bo.xes 
have  been  put  up  in  21 
out  of  a  total  of  29  pre- 
cincts. The  total  cost  to 
the  city  for  this  service  is 
to  be  $20,855.20  a  year,  ex- 
clusive of  the  salaries  of 
the  police  officers  engaged 
exclusively  in  telephone 
work. 

These  new  call  boxes 
are  attached  to  buildings 
where  convenient,  and  are 
placed  at  the  corners  of 
intersecting  streets. 
Within  each  box  is  an 
ordinary  telephone  trans- 
mitter and  receiver, 
worked  from  a  central  battery.  There  are  six  tele- 
phones on  a  circuit,  and  it  is  planned  to  have  at  least 
one  box  on  each  patrolman's  post,  or  at  the  intersec- 
tion of  two  contiguous  posts,  the  officers  on  duty 
having  to  report  to  their  respective  precincts  at 
hourly  intervals.  The  main  use  of  the  boxes,  how- 
ever, is  for  emergency  calls,  patrol  wagons  and  am- 
bulances, or  even  as  a  supplementary  alarm  for  fires. 
It  is  estimated  that  when  all  the  bo.xes  are  installed 
the  total  number  of  calls  from  the  boxes  will  exceed 
2,coo,oco  per  annum.  Under  certain  conditions,  also, 
the  police  commissioner  allows  the  keys  of  the  boxes 
to  be  in  the  custody  of  private  persons,  such  as  hotel 
clerks,  the  managers  of  banks  and  clergymen.  Cer- 
tain banks  and  private  institutions  have  also  their 
own  private  police-call  boxes  connected  directly  with 
the  nearest  precinct,  in  addition  to  the  alarm-call 
boxes  provided  by  corporations  who  supply  a  special 
patrol  service  as  a  precaution  against  fire  and  rob- 
bery. 

The  call  bo.xes  are  coimected  with  a  switchboard 
at  the  local  precincts,  and  between  each  precinct  and 
the  Mulberry  Street  headquarters  there  are  direct 
telephone  connections  originally  put  in  about  25  years 
a.go,  but  which  have  been  continually  modified  since 
their  installation.  Twenty-five  years  ago  there  were 
but  two  operators  employed  at  Mulberry  Street  and 
a  total  telephone  force  of  five ;  but  today  the  force 
numbers  55,  and  eight  switchboard  ooerators  are  on 
duty  during  the  daj',  and  five  at  night.  The  super- 
intendent of  telegraphs  is  Mr.  M.  R.  Brennan,  who 
is  now  in  charge  of  all  the  police  telephones  in 
Greater  New  York.  Mr.  Brennan  entered  the  service 
of  his  bureau  nearly  26  years  ago  as  an  operator.  He 
rose  gradually  though  all  grades,  and  in  1S89  had 
achieved  the  position  of  assistant  superintendent  for 
Manhattan  and  the  Bronx.  In  1894  he  was  appointed 
superintendent,  and  on  the  consolidation  in  1898  of 
the  five  boroughs  now  comprising  Greater  New  York 
M'r.  Brennan  was  called  upon  to  bring  all  the  police 
telephones  under  a  unified  S3'Stem. 

Mr.  Frank  C.  Mason,  wdio  is  now  officially  known 
as  assistant  superintendent  of  telegraphs,  was  for- 
merly superintendent  of  telegraphs  for  the  city  of 
Brooklyn,  but  on  the  amalgamation  of  Brooklyn  w'ith 
New  Y'ork,  tlie  Brooklyn  bureau  was  subordinated 
to  the  ISIanhattan  headquarters.  All  the  telephone 
w-ork  done  in  Brooklyn  up  to  1898  was  therefore  di- 
rectly under  Mr.  Mason's  control,  and,  although  his 
official  title  has  been  changed,  his  duties  have  re- 
mained practically  the  same.  Mr.  Mason  is  the 
fotmder  and  a  former  president  of  the  International 
Association  of  Municipal  Electricians.  He  has  a  wide 
acquaintance  among  electrical  men  all  over  the  United 
States. 

The  switchboard  operators  are  selected  from  the 
ordinary  police  sergeants,  roundsmen  and  patrolmen, 
and  are  appointed  on  account  of  their  detailed  knowl- 
edge of  the  city,  especially  in  regard  to  the  locations 
of  hospitals,  public  buildings  and  fire  stations.  They 
nmst  also  be  able  to  reply  firmly  but  courteously  to 
the  thousand  and  one  inquiries  addressed  to  the  police 
station  which  have  no  real  concern  with  official  busi- 
ness. Besides  the  official  staff,  there  is  an  outside 
force  of  linemen,  battery-men,  etc. 

The    New    York    Police   Department    has    now    in 
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operation  1,333  miles  of  telephone  w-ires,  of  which 
562  miles  are  located  in  Manhattan,  59S  in  Brooklyn, 
116  in  Queens  Borough,  and  59  in  Richmond  (Staten 
Island).  In  the  boroiigh  of  Manhattan  the  police 
telephone  wires  are  almost  in  all  cases  underground, 
and  of  late  these  cables  have  required  considerable 
repairs,  owing  to  the  building  and  construction  op- 
erations in  constant  progress.  In  some  cases  the 
cables  have  suffered  to  such  an  extent  that  they  will 
have  to  be  replaced.  In  the  Bronx  Borough  all  the 
wires  are  overhead,  but  provision  has  been  made  in 
the  current  estimates  for  laying  them  underground. 
In  Brooklyn,  with  the  exception  of  a  few  thousand 
yards  of  wire  in  the  vicinity  of  the  old  Smith  Street 
headquarters,  all  the  wires  are  cither  on  poles  or  are 
attached  to  the  structure  of  the  elevated  railways. 
A  contract  has,  however,  just  been  signed  with  the 
Safety  Insulated  Wire  and  Cable  Company,  to  the 
amount  of  $54,000,  for  placing  the  Brooklyn  wires  in 
conduits.  The  wires  in  Richmond  and  Queens  bor- 
oughs have  all  been  put  in  during  the  last  two  or 
three  years,  and  it  is  not  anticipated  that  they  will 
require  much  attention  for  some  time  to  come. 

In  Brooklyn,  there  has  been  a  system  of  call  boxes 
in  use  since  1884.  The  Brooklyn  bo.xes  are  not,  gen- 
erally speaking,  of  a  modern  type.  They  were  origi- 
nally put  in  on  the  report  of  Mr.  Mason,  who  studied 
the  Chicago  system  as  in  vogue  in  1884,  and  recom- 
mended a  type  of  call  bo.x,  which  is  a  combination 
of  a  telephone  and  automatic  call  box.  When  the 
officer  opens  the  bo.x  the  recording  circuits  are  closed 
and  the  dial  switch  has  to  be  moved  to  "ambulance," 
"fire,"  "telephone"  or  "wagon,"  as  the  case  may  be. 
The  recording  apparatus  at  the  precinct  makes  dots 
on  the  recording  tape  to  correspond,  and  a  fraction 
of  time  is  saved  by  the  fact  that  the  switchboard 
operator  can  call  up  the  proper  department  more 
expeditiously.  A  good  deal  of  the  Brooklyn  equip- 
ment is  practically  worn  out,  but  it  is  being  syste- 
matically replaced,  and  last  month  a  new  six-panel 
switchboard  was  installed  at  the  new  State  Street 
headquarters.  This  was  supplied  by  the  Western 
Electric  Company,  and  erected  by  the  police  elec- 
tricians. 

The  records  of  telephone  bo.x  calls  in  Brooklyn 
have  been  kept  for  several  years.  During  1903 
there  was  a  total  of  1,761,626  recorded  calls,  all  en- 
tered upon  the  precinct  and  headquarters  blotters. 
There  were  in  addition  over  200,000  official  messages 
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transmitted  between  the  different  precincts,  for  all 
official  orders  are  transmitted  over  the  telephone. 
By  an  ingenious  method  of  switching  on  all  the  pre- 
cincts with  headquarters  a  message  intended  for  every 
precinct  can  be  transmitted  in  a  very  brief  space  of 
time. 

If  any  member  of  the  general  public  lias  occasion 
to  telephone  to  the  police  he  goes  to  the  nearest 
private  or  public  telephone  and  asks  central  for 
"police."  He  is  promptly  connected  with  the  nearest 
police  headquarters,  and  by  the  terms  of  the  tele- 
phone company's  franchise  no  charge  is  made  for  tlie 
message.  The  caller,  if  it  is  necessary,  will  be  con- 
nected over  the  police  circuits  with  any  precinct, 
cither  over  the  local  wires  or  over  the  trunk  wires 
that   coimect  the  different  boroughs. 


.Articles  of  incurporatiun  have  been  filed  for  the 
Bloomington,  Clinton  and  Decatur  Electric  Railroad 
Company  at  Bloomington,  III.  The  capitalization  is 
$50,000,  and  among  the  incorporators  are  W.  R. 
Carle  of  Wapella,  Harry  Shlaudeman  of  Decatur, 
L.  R.  Murphy  of  Clinton,  Thomas  N.  Leavitt  of 
Maroa  and  H.  W.  Knight  of  Kansas  City,  Mo. 


October  22,  1904 

Annual  Report  of  Western  Union  Tele- 
graph Company. 

President  Robert  C.  Clowry  of  the  Western  Union 
Telegraph  Companj^  last  week  presented  his  annual 
report  for  the  year  ended  June  30,  1904.  This  docu- 
ment shows  that  the  capital  stock  stands  unchanged 
at  $97,370,000.  The  bonded  debt  is  $25,504,000.  The 
revenues  of  the  year  w'ere  $29,249,390  and  the  ex- 
penses $21,361,915,  The  net  revenue  was  $7,887,475. 
After  deducting  bond  interest,  there  was  left  $4,- 
868,071  for  dividends  and  $1,861,704  for  surplus.  The 
surplus  now  stands  at  $14,881,428.  There  was  an 
increase  of  $81,704  in  the  revenues  of  the  year  and 
of  $408,700  in  the  expenses.  Of  the  last-nam.ed 
amount,  $195,374  was  in  maintenance  and  reconstruc- 
tion of  lines,  including  nearly  $100,000  for  repairs 
to  the  company's  transatlantic  cables,  and  $183,254.93 
was  in  operating  and  general  expenses,  including 
removal  and  improvement  of  offices,  etc. 

The  net  growth  of  the  plant  was,  in  poles  and 
cables,  2,833  miles;  in  wires,  66,193  miles;  in  offices, 
338.  Of  the  total  of  1,155,405  miles  of  wire  in  the 
company's  system  at  the  close  of  the  year,  290,507 
miles  were  of  copper,  an  increase  in  copper  during 
the  year  of  44,257  miles.  The  cost  of  new  construc- 
tion was  $2,465,779.69. 

Among  other  measures  for  improving  the  serv- 
ice adopted  during  the  year  was  the  establishment 
nf  a  general  division  for  the  southern  states,  with 
headquarters  at  Atlanta,  Ga.  Three  districts  in  other 
divisions  which  had  grown  too  large  for  careful  su- 
pervision were  divided  and  two  new  districts  created 
out  of  them,  one  with  headquarters  at  Dallas,  Texas, 
and  the  other  at  Hartford,  Conn.  At  Boston,  Mass., 
\\'heeling,  W,  Va.,  and  several  other  places  arrange- 
ments were  made  to  reconstruct  and  remodel  the 
main  offices.  The  leases  of  the  main  offices  at  Phil- 
adelphia and  Cincinnati  expired  during  the  year, 
and  as  arrangements  could  not  be  made  for  their 
renewal  the  company  moved  into  new  and  modern 
buildings  secured  by  long  leases  at  both  places. 

The  substitution  of  dynamos  for  primary  batteries 
has  been  continued  so  far  as  practicable,  and  where 
power  could  not  be  obtained  to  operate  dynamos, 
storage  batteries  have  been  employed.  Such  changes 
were  effected  at  15  important  battery  centers  during 
the  year.  The  new  method  of  generating  current 
is  not  only  more  efficient  than  the  old  but  so  much 
cheaper  as  to  save  during  the  first  year  nearly  the 
entire  cost  of  making  the  changes. 

Contracts  covering  2,512  miles  of  railroad  were 
closed  during  the  year. 

The  balance  sheet  places  the  total  assets  at  $145.- 
538,894.  „     ^ 

On  June  30,  1904,  the  company  had  23,458  offices, 
199.350  miles  of  poles  and  cables  and  1,155,405  miles 
of  wire.  It  transmitted  67,903,973  messages  during 
the  year — a  decrease  of  1,886,893  from  the  number 
in  1903.  The  average  tolls  per  message  were  JI.7 
cents  and  the  average  cost  to  the  company  26.1  cents. 
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Electrical  Securities  Corporation. 

The  New  York  Tribune  says  that  on  October  I3tli 
the  Electrical  Securities  Corporation  was  incorpo- 
rated in  the  office  of  the  secretary  of  state  with  a 
capital  of  $3,000,000.  The  principal  office  is  in  Schen- 
ectady, and  the  purpose  of  the  corporation  is  to 
manufacture  and  deal  in  electrical,  gas,  Avater  and 
steam-power  machineo'-  The  stock  is  divided  into 
$1,000,000  preferred  and  $2,000,000  common.  The 
directors  are  W.  C.  Lane,  Pliny  Fisk,  Wilbur  C.  Fisk, 
F  L.  Eldridge,  Oscar  L.  Gubelman,  G.  M'.  Gumming, 
W,  M.  Barnum,  C,  A,  Coffin,  William  C.  Cox,  Adol- 
phus  Smedberg,  Jr.,  Paul  S.  O'Connor,  Robert 
Maclay,  William  T.  Kaufman  and  F.  W.  Walz  of 
New  York;  E.  T.  Stotesbury  of  Philadelphia,  Gor- 
don Abbott  and  James  J.  Storrow  of  Boston,  M.  B. 
Johnson  of  Cleveland,  M.  J.  Perry  of  Providence, 
R.  I.,  Edward  C.  Palmer  of  Morristown,  N.  J., 
Harrj-  S.  Babcock,  Jr.,  of  Flushing,  L.  L,  S.  M. 
Hamill,  H.  W.  Darling  and  E.  R.  Coffin  of  Schenec- 
tady,  N.  Y. 


Electric  Derail  System. 

The  Chicago  and  Northwestern  railroad  has  in- 
stalled at  a  cost  of  $30,000  at  Lake  Shore  Junction, 
near  Chicago,  an  electric  switch  and  derail  system 
to  guard  against  wrecks.  Mechanism  in  the  depot,  by 
means  of  levers  and  switchboards,  controls  five 
switches  and  five  derailing  devices,  the  electricity 
being  generated  by  a  five-horsepower  gasoline  engine, 
which  charges  a  56-cell  storage  batten',  which  supplies 
a  constant  current.  .An  approaching  train  signals  its 
coming  when  a  mile  and  a  half  away  through  an 
extra  raised  rail  at  the  side  of  the  track.  This  rail 
is  pressed  down  by  the  wheels  of  the  engine,  forming 
a  contact  which  produces  a  current  and  sounds  a 
buzzer  at  the  depot,  also  dropping  the  name  of  the 
division  on  the  switchboard  apparatus.  When  a  train 
has  the  right-of-way  the  derailing  apparatus  is  set 
automatically  so  as  to  throw  any  trains  on  the  other 
routes  from  the  track  in  case  they  approach  the 
junction. 

The  directors  of  the  Spring-field,  South  Charles- 
ton, Washington  Court  House  and  Chillicothe  (Ohio) 
Electric  Railway  Company  at  a  recent  meeting  in- 
creased the  capital  stock  of  the  company  from  $50,000 
to  $1,500,000. 


Great  Britain. 

London,  October  8. — A  sufficiently  long  period  of 
working  by  electric  traction  upon  the  iN'Iersey  rail- 
way has  now  elapsed  for  a  definite  opinion  to  be 
expressed  as  to  the  result  of  the  change  over  from 
steam  working.  This  line  is  a  comparatively  short 
one,  running  under  the  River  Mersey  at  Liverpool, 
and,  from  various  causes,  important  among  which 
was  the  asphyxiating  atmosphere  due  to  the  steam 
locomotives,  the  line  was  for  a  considerable  period 
in  a  very  parlous  condition.  The  Westinghouse 
company  came  along  and  agreed  to  reconstruct  the 
line  for  electric  traction  upon  certain  terms — I  be- 
lieve it  was  not  a  cash  transaction — and  now,  up 
to  June  30th  of  this  year,  the  working  expenses 
have  been  reduced  by  42  per  cent.;  i.  e.,  from  30.id. 
to  I7.35d.  But  to  this  must  be  added  that  for  I7.35d. 
per  train-mile  practically  all  the  traffic  that  is  likely 
to  come  on  to  the  line  can  be  accommodated.  The 
total  traffic  receipts  per  mile  at  present  average  two 
shillings.  The  increase  in  passengers  carried  for 
the  first  half  year  of  1904  was  40  per  cent.,  as  com- 
pared witu  the  first  six  months  of  1903.  The  re- 
sults, therefore,  are  in  every  way  satisfactory,  and 
no  doubt  the  figures  just  published  will  be  well 
studied  by  all  the  steam-railway  managers  of  the 
country. 

After  having  held  what  was  given  out  as  its  final 
sitting,  it  is  now  announced  by  the  Royal  Commis- 
sion on  London  Traffic,  which  came  into  existence 
in  April,  1903,  that  further  evidence  will  be  heard. 
H  the  policy  of  the  last  two  years  be  persisted  in — 
viz.,  that  no  new  underground-railway  schemes  for 
London  be  promoted  until  the  Royal  Commission 
has  laid  its  final  report  before  Parliament — it  would 
appear  that  no  such  schemes  will  be  proceeded  with 
this  year,  as  the  parliamentary  notices,  etc,  have 
to  be  deposited  in  a  few  weeks'  time. 

The  unexepected  decease  of  Major-general  Web- 
ber has  removed  a  well-known  figure  from  the  elec- 
trical ranks  of  Great  Britain.  Honored  largely  as 
being  one  of  the  actual  original  founders  of  the 
British  Institution  of  Electrical  Engineers,  Major- 
general  Webber  never  ceased  to  take  an  extraordi- 
narily' keen  interest  in  the  welfare  of  engineering 
societies,  and  only  a  few  weeks  prior  to  his  death 
was  discussing  the  papers  read  before  Section  G  of 
the  British  Association  at  Cambridge.  During  the 
last  few  years  of  his  life,  since  the  passing  of  the 
Telegraphs  (Telephone)  Act,  1899,  he  was  greatly 
interested   in   telephony. 

It  is  announced  that  a  conference  of  the  parties 
to  the  all-British  Pacific  cable  will  take  place  in 
London  next  month.  Whether  the  financial  position 
of  the  undertaking  is  to  be  discussed  is  not  stated, 
although  from  the  figures  given  out  a  few  weeks 
back,  this  ■  would  not  appear  unlikely.  One  point 
to  be  discussed  is  the  amount  charged  for  terminal 
fees  in  Australia. 

In  the  government  space-telegraph  bill  which  was 
passed  at  the  end  of  the  last  session  of  Parliament, 
October  1st  was  the  date  mentioned  as  the  date 
upon  which  applications  for  licenses  under  the  act 
had  to  be  made.  It  has  now  transpired  that  no 
special  form  of  license  has  been  prmted,  but  that 
a  list  of  questions  as  to  the  nature  and  extent  of 
the  installations  which  it  is  proposed  to  carry  on 
have  to  be  sent  in  by  every  applicant  to  the  post- 
master-general. 

In  certain  provincial  towns  of  Great  Britain  there 
appears  to  exist  a  growing  antipathy  to  the  running 
of  electric  tram  cars  on  Sunday.  A  number  of 
fashionable  watering  places  have  adopted  such  a 
policy,  although,  from  the  visitors'  point  of  view,  it 
is  not  the  most  desirable  one.  In  most  cases  the 
stoppage  of  the  cars  on  Sunday  has  been  at  the 
instigation  of  the  municipality  without  any  plebiscite 
of  the  ftihabitants  having  been  taken.  In  one  case 
this  week,  however,  the  inhabitants  themselves,  as 
the  result  of  a  poll,  decided  that  the  cars  should 
not  run.  In  other  places,  the  tramways  only  work 
for  a  few  hours  in  the  morning  and  a  few  hours 
in  the  evening. 

The  Belfast  corporation  recently  obtained  an  act 
of  Parliament  to  acquire  the  horse  tramways  in  the 
city  which  belonged  to  a  company,  and  at  the  same 
time  to  equip  them  for  electric  traction.  Whether 
profiting  by  the  somewhat  unfortunate  experience 
of  its  neighbors  at  Dublin,  in  connection  with  their 
electric-light  undertaking  or  not,  can  only  be  con- 
jectured, but  the  fact  remains  that  the  Belfast  cor- 
poration decided  not  to  employ  a  consulting  engi- 
neer, but  to  leave  the  work  in  the  hands  of  its  own 
officials.  Thus  the  tramways  manager  will  advise  as 
to  rolling  stock,  the  borough  engineer  as  to  track 
and  the  electrical  engineer  as  to  electrical  equipment. 
It  has  been  decided  to  employ  the  overhead  system, 
although  a  communication  was  received  from  Wol- 
verhampton explaining  the  Lorain  surface-contact 
system. 

Very  little  is  heard  nowadays  concerning  mu- 
nicipal telephony,  and  but  few  fresh  licenses  are 
being  taken  up.  The  Portsmouth  corporation,  how- 
ever, which  has  now  had  an  exchange  in  operation 
for  a  short  time,  is  making  application  for  permis- 
sion to  borrow  an  additional  $100,000  for  the  purpose 
of  extensions. 

Whatever  may  be  the  cause,  there  appears  at 
present  to  be  a  certain  industrial  depression  in  Great 


339 

Britain,  which  some  of  the  older  established  manu- 
facturing firms  find  it  difficult  to  avoid.  A  scheme 
is  in  hand  for  the  reconstruction  of  the  well-known 
firm  of  Ferranti,  Ltd.,  while  in  the  annual  report 
of  Willans  &  Robinson,  the  makers  of  the  well- 
known  high-speed  engine,  a  state  of  affairs  is  re- 
vealed which  is  causing  anxiety  to  the  directors. 
In  some  quarters  it  is  felt  that  foreign  competition 
is  not  the  culprit  this  time,  and  that  the  cause  must 
be  looked  for  nearer  home. 

The  huge  generating  station  which  the  Birming- 
ham corporation  is  to  erect  is  now  being  proceeded 
with.  There  will  be  22,000  kilowatts  of  plant,  which, 
it  is  estimated,  will  cost  $2,500,000.  "The  scheme, 
however,  will  be  put  into  hand  in  sections,  so  tha' 
extensions  can  be  systematically  and  easily  carried 
out.  At  present  the  whole  of  the  ground  is  being 
cleared.  Q 

New  York. 

Nev/  York,  October  15.— The  arrangements  for 
the  openmg  of  the  subway  are  not  yet  very  definite, 
but  there  will  be  a  gathering  at  City  Hall  on  Thurs- 
day, October  27th,  some  time  in  the  afternoon,  when 
Mayor  McClellan  will  formally  take  over  the  under- 
taking from  the  contractors.  The  question  of  music, 
fireworks  and  decorations  is  still  unsettled,  as  well 
as  the  hour  when  the  general  public  will  be  permitted 
to  ride  in  the  cars.  A  suggestion  to  charge  25  cerits 
for  a  ride  for  the  first  few  hours  is  finding  favor,  the 
proceeds  to  be  devoted  to  the  men's  pension  fund. 
The  rapid-transit  commissioners  have  been  exam- 
ining the  equipment  of  the  subway  and  have  found 
everything  for  the  running  of  trains  to  be  in  good 
order.  Several  parties  of  specially  invited  repre- 
sentatives of  local  business  associations  have  been 
riding  on  the  experimental  trains,  which  continue  to 
run  with  smoothness.  No  schedule  has  yet  been 
adopted,  but  several  tentative  schedules  are  being 
tried. 

Trolley  tracks  are  now  laid  over  the  Williamsburg 
Bridge,  and  on  Tuesday  morning  a  construction  car 
crossed  tne  bridge  under  electric  power.  The  prom- 
ise to  have  cars  running  by  November  1st  seems 
likely  to  be  fulfilled.  Brooklynites,  however,  are 
still  uneasy  about  the  delay  in  completing  arrange- 
ments for  the  trolley  connections  over  the  bridge. 
The  local  Manufacturers'  Association  will  discuss  the 
matter  next  Wednesday.  Allegations  are  also  made 
that  the  Brooklyn  Rapid  Transit  service  on  the 
Fulton  Street  line  is  not  as  good  as  it  was  three  years 
ago. 

The  Edison  Electric  Illuminating  Company  of 
Brooklyn  announces  that  on  and  after  January  i, 
1905,  the  present  rate  for  current,  which  is  20  cents 
a  kilowatt-hour,  less  discounts,  will  be  superseded 
by  the  following  schedule :  Daily  consumption,  first 
two  hours,  15  cents  a  kilowatt-hour;  second  two 
hours,  10  cents;  third  two  hours,  7%  cents;  suc- 
ceeding hours,  five  cents.  This  is  said  to  be  equiv- 
alent to  a  general  all-round  reduction  of  about  20 
per  cent,  and  will  place  the  price  for  current  within 
the  reach  of  many  persons  who  have  not  hitherto 
utilized  it.  Mr.  W.  W.  Freeman,  the  secretary  of 
the  company,  states  that  the  company  now  supplies 
current  to  every  theater  in  Brooklyn  and  to  most  of 
the  large  buildings.  Generally  speaking,  among  all 
classes  of  consumers  the  demand  is  increasing  at 
the  rate  of  25  per  cent,  a  year.  Small  consumers' 
bills  range  from  $2  to  $10  a  month. 

Much  indignation  has  been  aroused  by  the  deter- 
mination of  the  Department  of  Lighting  and  Elec- 
tricity to  cut  off  electric  current  from  all  public 
schools  which  are  not  lecture  centers.  This  is 
asserted  to  be  a  measure  of  econom}',  but  on  the 
other  hand  the  Board  of  Education  will  have  some- 
thing to  say,  for  it  originally  put  in  electric  lights 
for  very  cogent  reasons  affecting  the  health  and  eye- 
sight of  the  children. 

The  Queens  Borough  Volunteer  Firemen's  Asso- 
ciation has  been  considering  the  subject  of  obtaining 
an  electric  automobile  in  place  of  its  present  horse 
hose  wagon.  A  test  has  been  made  with  a  car  which 
runs  35  miles  with  one  battery  charge  at  14  miles 
an  hour.  The  estimated  annual  cost  for  current  for 
fire. purposes  is  but  $25. 

The  annual  report  of  the  New  York  and  Long 
Island  Traction  Compau}',  which  has  a  system  of 
trolleys  in  the  vicinity  of  Hempstead,  L.  I.,  shows 
increased  business.  The  number  of  passengers  car- 
ried was  923,209,  and  only  two  persons  were  injured. 
The  gross  earnings  for  the  12  months  ended  June 
30th  were  $59,710,  as  against  $34,289  for  1903.  The 
surplus  was  $8,109. 

E.  S.  Taylor  of  the  Brooklyn  Rapid  Transit  Com- 
pany is  now  engaged  in  giving  a  course  of  lectures 
on  electricity  to  the  motormen  and  other  employes 
of  the  company  at  the  Brooklyn  Rapid  Transit  Club 
House  in  East  New  York.  The  lectures  are  free  and 
are  supplemented  by  a  number  of  social  agencies,  such 
as  physical  culture  and  educational   classes. 

The  Department  of  Bridges  will  shortly  advertise 
the  contract  for  the  electrical  equipment  of  the  new 
lift  bridge  over  Newtown  Creek,  Brooklyn.  The 
devices  required  must  be  such  that  either  or  both 
arms  of  the  bridge  can  be  operated  from  either  end. 

A  complete  electrical  equipment  is  to  be  put  into 
the  new  public  school  No.  So,  near  Neptune  Avenue, 
Brooklyn. 

P.  H.  Spies  and  his  associates  have  organized  the 
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Spies  General  Electric  Manufacturing  Company,  with 
a  capital  of  $25,000  and  headquarters  in  this  city. 

A  revision  of  telephone  rates  at  various  points  on 
Long  Island  served  by  the  New  York  and  New 
Jersey  Telephone  Company  has  resulted  in  consid- 
erable increment  of  business.  Reductions  have  been 
made  on  17  out  of  46  lines.  Subscribers  connected 
with  any  of  the  company's  exchanges  can  now  com- 
municate with  about  225.000  instruments.  Notwith- 
standing these  reductions  and  greater  facilities,  the 
Merchants'  Association  of  New  York  city  is  investi- 
gating the  subject  of  equitable  rates  and  is  asking 
for  the  tariff  to  be  regulated  by  legislative  enact- 
ment. Mr.  U.  H.  Bethcll,  the  general  manager  of 
the  company,  welcomes  the  investigation  and  prom- 
ises to  place  every  facility  in  his  power  at  the  service 
of  the  association.  D.  W.  W. 


New  EnRland. 


Boston,  October  15. — The  success  of  .the  Boston 
and  Worcester  railway  has  encouraged  the  promoters 
of  the  proposed  Boston  and  Providence  electric  road 
to  push  forward  their  plans  with  all  possible  celerity. 
The  projected  railway  will  be  under  practically  the 
same  management  as  the  Boston  and  Worcester,  and 
will  utilize  the  same  route  from  Boston  to  Newton 
Highlands.  Thence  through  Needham,  Dover,  Wal- 
pole.  Norfolk,  Wrentham.  the  Attleboros  and  Paw- 
tucket,  it  will  run  over  a  new  double-track  road, 
for  which  contracts  have  been  made,  in  part,  and 
work  is  to  be  begun  on  its  construction  early  in 
1905.  The  estimated  cost  is  $3,000,000,  half  of  which 
will  be  in  a  stock  issue  and  the  other  half  in  bonds. 
The  location  for  the  power  house  and  details  of 
equipment  are  now  under  consideration. 

By  a  collision  on  the  Blue  Hill  electric  railway 
at  Canton,  Mass.,  last  Monday  ni^rht,  Motorman 
Frank  Smith  was  killed,  the  motorman  of  the  other 
car  was  badly  injured,  and  seven  passengers  were 
shaken  up  considerably,  although  escaping  serious 
resuhs.  Smith's  car  got  beyond  control  on  a  down- 
hill run,  and  jumped  the  track  at  a  siding.  The 
vestibules   of  both   cars  were   demolished. 

At  the  annual  meeting  of  the  Edison  Electric  Il- 
luminating Company  of  Boston,  on  Tuesday  last,  the 
directors  were  re-elected,  with  George  S.  Silsbee 
added  to  the  board  as  the  successor  of  Isaac  T.  Burr, 
deceased. 

The  new  Western  Massachusetts  Street  Raihvay 
Company,  having  secured  the  necessary  local  rights 
and  the  assent  of  the  state  Highway  Commission, 
will  begin  construction  work  immediately  on  that 
portion  of  the  new  line  between  Westfield  and  Hunt- 
ington, a  distance  of  16  miles. 

At  a  special  meeting  of  the  Berkshire  Street  Rail- 
way Company,  held  on  October  7th,  an  additional 
bond  issue  of  $200,000  was  authorized,  making  the 
total  bonds  $i,ooo,coo,  the  same  as  the  capital  stock, 
the  new  issue  to  be  subject  to  the  approval  of  the 
railroad  commissioners  of  Massachusetts. 

Negotiations  are  in  progress  for  the  purchase  of 
the  Lov.'ell  and  Boston  railway,  which  runs  from 
Woburn,  via  Burlington,  to  Billerica,  and  for  mak- 
ing connections  in  W'oburn,  so  as  to  give  a  through 
line  between  the  cities  for  wliich  the  company  is 
nanted.  The  road  has "  not  paid,  being  merel}'  a 
feeder  heretofore,  but  the  Boston  and  Northern 
Street  Railway  Company,  which  contemplates  acquir- 
ing it,  would  only  need  to  build  a  lOO-foot  connec- 
tion in  Woburn  Square  to  bring  the  Lowell  and 
Boston  into  direct  continuity  with  its  Boston  and 
Woburn  service.  The  question  of  price  is  the  prin- 
cipal matter  at  issue. 

Three  lighting  companies  are  competing  for  the 
franchise  for  electric-light  service  in  South  Deer- 
field,  Mass.,  namely,  the  Greenfield  Electric  Light 
and  Power  Company,  James  B.  Bridges  &  Co.  of 
South  Deerfield  and  the  South  Deerfield  Gas  Coni- 
panv,  which  would  like  to  enter  the  electric-light 
field. 

Another  step  was  taken  in  the  movement  for  the 
new  trolley  line  from  Haverhill  to  Boston,  on  Oc- 
tober lOth,  when  the  deal  was  completed  whereby  a 
transfer  of  the  stock  of  the  Haverhill  Electric  Com- 
pany to  the  promoters  of  the  new  line  took  place. 
Directors  were  chosen  by  the  new  owners  as  fol- 
lows; President,  Charles  H.  Tenney,  Hartford, 
Conn. ;  secretary,  Horace  P.  Wood,  Boston :  Henry 
A.  Tenney,  Everett,  Mass. ;  Frank  'P.  Roger,  Dedham, 
Mass. ;  Oakes  Ames,  Milton,  Mass. ;  Edward  M. 
Bradley,  New  Haven,  Conn. ;  Samuel  A.  York,  New 
Haven,  Conn.  The  treasurer  is  A.  P.  Tenney,  Bos- 
Ion ;  assistant  treasurer,  J.  B.  Forest,  Boston.        B. 


Southeastern  States. 

Charlotte,  N.  C,  October  15. — The  use  of  water- 
power  electrically  was  tried  for  the  tlr.st  lime  in  the 
history  of  Atlanta,  Ga.,  on  Monday,  October  lolh, 
when  power  from  the  Bull  Sluice  .Shoals  on  the 
Chattahoochee  River  was  turned  on  to  help  drive 
the  cars  of  the  Georgia  Electric  Company.  The 
great  power  is  being  developed  by  the  Atlanta  Water 
and  Electric  Power  Company,  the  available  power 
being  placed  at  14,000  horsepower. 

The  electric  plant  at  Spencer,  N.  C,  for  the  South- 
ern railway  shops  will  supply  light  and  power  for 
the  entire  grounds.  The  work  is  under  the  super- 
vision of  Electrician  W.  S.  Sweet. 

The  .'\sheville  (N.  C.)  Milling  Company  has  con- 
tracted with  the  W.  T.  Weaver  Power  Company  for 


the  necessary  electric  power  from  the  French  Broad 
River  to  operate  the  plant. 

It  is  announced  that  the  Postoffice  Department  has 
under  consideration  the  use  of  the  electric  railways 
in  the  hauling  of  mail  matter  between  the  main  office 
and  the   sub-stations   in   Atlanta,   Ga. 

It  is  reported  that  H.  L.  Millner  of  Morganton, 
N.  C,  has  relinquished  all  claims  to  the  light  and 
water  franchise  granted  him  by  the  town  of  Lan- 
caster, S.  C,  in  favor  of  Col.  T.  Y.  Williams,  and 
Col.  Leroy  Springs  of  Lancaster,  who  will  likely 
establish  the  two  systems  in  the  town. 

The  town  of  Buford,  Ga.,  has  voted  $20,000  elec- 
tric-light and  water  bonds,  of  the  $1,000  denomina- 
tion, to  run  20  years,  and  bearing  five  per  cent,  in- 
terest. 

The  town  of  Greensboro,  Ga.,  will  vote  on  No- 
vember 8th  on  the  question  of  issuing  electric-light 
bonds   for  a   municipal   plant  in   the   town.  L. 


Ohio. 

Cleveland,  October  15. — The  application  of  the 
Cleveland  Electric  Railway  Company  for  a  penua- 
nen.t  injunction  against  the  city  to  prevent  the  assign- 
ment of  the  Kinsman  Street  franchise  to  the  Forest 
City  Railway  Company  was  heard  by  Judge  Wing 
of  the  United  States  Circuit  Court  on  Saturday. 
The  Kinsman  Street  and  West  Side  lines  were  con- 
solidated as  the  Woodland  Avenue  line  under  a  grant 
from  the  city,  and  Judge  Sanders,  representing  the 
company,  argued  that  the  franchise  extension  oper- 
ated to  extend  all  the  lines  with  which  it  connects. 
If  this  is  true,  the  Kinsman  Street  franchise  docs 
not  expire  until  1908.  A  decision  adverse  to  the 
Cleveland  Electric  would  deprive  it  of  the  use  of  one 
of  its  most  valuable  lines  and  put  the  franchise  into 
the  hands  of  a  company  that  has  not  yet  showed 
much  signs  of  life  in  a  financial  way.  Mayor  John- 
son is  fighting  the  Qeveland  Electric,  as  usu.il. 

Commissioners  of  Clark  County  have  granted  the 
Springfield,  Washington  Court  House  and  Chilli- 
cothe  line  a  liberal  franchise,  with  the  understanding 
that  the  road  will  be  built  as  soon  as  possible.  The 
road  will  pass  through  South  Charleston  and  several 
other  good  towns. 

A  new  trailer  will  be  put  on  trial  on  the  Cleveland 
lines  in  a  few  days,  and  if  it  proves  satisfactory,  more 
of  the  cars  will  be  ordered  for  the  purpose  of  re- 
lieving the  pressure  during  the  morning  and  evening 
rush.  It  was  designed  by  engineers  of  the  Cleveland 
Electric.  The  car  will  be  without  front  and  rear 
platforms  and  will  have  a  side  entrance,  being  built 
low  down  to  the  track  to  make  entrance  and  c-xit 
easy.  It  will  consist  of  two  sections,  one  of  which 
will  be  used  as  a  smoker.  The  car  is  large,  and 
will  result  in  a  great  improvement  in  the  service  if 
the  jerking  usual  to  trailers  can  be  eradicated. 

A  list  of  stockholders  of  the  Cleveland  Electric 
Raihvay  Company  has  been  filed  with  the  city  offi- 
cials. It  consists  of  591  names.  Among  these  are 
most  of  the  prominent  business  men  of  the  city  and 
many  women.  People  scattered  over  a  large  portion 
of  the  country  are  reported  as  stockholders. 

Work  has  been  begun  on  a  new  plant  for  the  To- 
ledo, Bowling  Green  and  Southern  road  at  Findlay, 
where  it  is  the  intention  to  generate  current  for  the 
entire  road.  The  building  will  be  120  feet-  wide 
and  150  feet  long.  A  special  meeting  of  the  stock- 
holders will  be  held  at  Findlay  on  Monday,  October 
24th,  for  the  purpose  of  canceling  contracts  with  the 
Toledo  Railways  and  Light  Company  and  the  Mau- 
niee  Valley  Railway  Compan}',  over  whose  tracks 
the  cars  have  been  entering  the  city  of  Toledo.  The 
road  will  hereafter  enter  over  its  own  tracks,  thus 
making  a  saving  of  at  least  $15,000  a  year. 

The  Roberts  &  Abbott  Company  of  Qeveland  has 
plans  and  specifications  of  the  Michigan  and  Indiana 
Traction  Company  on  file  in  its  office  for  the  use 
of  bidders  on  the  contract.  The  road  will  run  be- 
tween Battle  Creek  and  Lansing.  This  engineering 
firm  will  also  have  charge  of  the  Toledo  and  Jackson 
Raihvay  Company,  which  will  build  a  road  between 
Toledo  and  Jackson,  Mich. 

The  Ohio  penitentiary  officials  are  considering  the 
introduction  of  an  automatic  device  that  will  relieve 
them  of  the  duty  of  turning  the  switch  for  electrical 
executions. 

G.  Cathcart  has  resigned  as  superintendent  of  the 
plant  of  the  Bellevue  Light  and  Power  Company,  to 
become  private  secretary  of  John  W.  Moore  of  Cleve- 
land, owner  of  the  plant.  John  Scullen  succeeds  him 
as  superintendent. 

Frank  Greenwald.  an  electrical  supply  dealer  of 
San  Francisco,  was  in  Cincinnati  a  few  days  ago  in 
connection  with  the  purchase  of  goods.  He  is  making 
a  trip  through  the  East,  looking  over  the  latest  in- 
ventions  and   appliances. 

Several  gangs  of  men  have  been  put  to  work  on  the 
extension  of  the  Scioto  Valley  Traction  line  between 
Circleville  and  Chillicothe.  It  is  the  intention  to 
complete  it  as  soon  as  possible,  and  it  will  probably 
be  in  operation  by  the  first  of  next  July.  The  com- 
pany will  do  its  own  track-laying  and  string  its  own 
wires. 

It  is  reported  that  the  Eastern  Ohio  Traction  Com- 
pany will  double-track  its  line  from  the  end  of  the 
Cleveland  Electric  tracks  to  Noble  Road,  the  coming 
summer,  about  two  miles  in  distance. 

Because  of  various  objections,  the  roads  belonging 
to  the  coupon  bureau  of  the  Ohio  Interurban  Rail- 
way Association  will  not  be  required  to  give  a  bond 


to  guarantee  payment  for  the  mileage  of  other  roads 
used  each  month.  Instead,  they  will  each  appoint 
a  trustee,  probably  one  of  their  own  officers,  and 
the  money  received  for  coupons  will  be  paid  over 
to  him  as  the  coupons  are  taken  up.  At  the  end  of 
each  month  the  trustees  will  settle  with  all  the  roads 
using  coupons,  including  their  own.  In  case  of 
trouble  of  any  kind  occurring,  no  road  can  be  behind 
more  than  one  month  under  this  plan.  It  is  the  in- 
tention to  have  the  books  out  in  December,  if  pos- 
sible. So  far,  the  Lake  Shore  and  Cleveland  and 
Southwestern  are  the  only  Qeveland  roads  to  join 
the  bureau,  but  most  of  those  about  Columbus  and 
in  the  southern  part  of  the  state  are  members. 

The  record  made  by  the  Sandusky  Gas  and  Elec- 
tric Company  for  the  last  year  has  been  very  good, 
considering  the  fact  that  natural  gas  has  been  sub- 
stituted for  artificial  and  that  on  a  commission  basis 
from  the  Logan  Natural  Gas  Company.  Considered 
alone,  the  receipts  from  the  gas  business  have  fallen 
off,  but  the  lighting  business  in  general  has  held  its 
own.  It  is  thought  the  company  will  be  in  as  good 
condition  next  year  as  it  has  ever  been.  This  is  an 
Everett-Moore  property.  O.  M.  C. 


Michigan. 


Detroit,  October  14. — The  Detroit  United  Railway 
is  erecting  one  of  the  largest  car  barns  in  the  state. 
The  history  of  the  street-railway  operations  shows 
a  continual  moving  of  the  large  barns  used  to  store 
cars  toward  the  ends  of  the  different  lines  as  the 
growth  of  the  city  and  the  extension  of  the  city  limits 
progress.  This  barn  will  be  constructed  half  a  mile 
beyond  the  city  limits  and  will  take  the  place  of  the 
old  Jefferson  Avenue  line  barn.  The  new  barn  will 
have  3,072  feet  of  wall,  5,000  feet  of  track  and  will 
be  750  feet  long.  A  valuable  feature  of  the  structure 
will  be  its  absolute  fireproof  qualities.  The  only 
wood  in  the  building  will  be  that  used  in  the  front 
doors  and  all  steel  used  in  its  construction  will  be 
embedded  in  cement. 

The  city  of  Monroe  will  test  the  legality  of  elec- 
tric railroads  to  carry  freight,  such  as  coal,  brick, 
etc.  The  Detroit,  Toledo  and  Monroe  Short  Line 
Electric  Company  has  been  incorporated  under  the 
general  railroad  law,  but  has  a  franchise  in  Monroe 
to  operate  a  street  railway  only.  This  franchise 
would  not  allow  it  to  carry  more  than  packages  in 
a  baggage  car. 

The  Thornapple  Electric  Company  is  constructing 
a  dam,  which  will  be  40  feet  in  elevation  from  the 
riverbed  at  LaBarge,  near  Caledonia. 

The  Detroit  lighting  commission  has  called  the 
attention  of  the  City  Council  to  the  fact  that  its 
books  have  not  been  audited  since  June  I,  1904.  In 
the  opinion  of  the  commission  they  should  be  audited 
monthly,  and  the  council  is  asked  to  provide  the 
necessary  funds. 

The  Detroit  and  Bay  City  Traction  Company  has 
incorporated,  with  a  capital  of  $1,000,000.  This  com- 
pany will  displace  the  Detroit.  Pontiac,  Lapeer  and 
Northern  electric  raihvay,  which  has  recently  secured 
a  franchise  in  Bay  City,  and  which  proposes  to  build 
a  line  to  Pontiac  through  Caro.  A  new  franchise 
will  be  asked  for  in  Bay  City,  and  the  company 
will  go  on  with  the  work  of  securing  the  necessary 
right-of-way. 

The  Negaunee  and  Ishpeming  Street  Railway 
Company  and  the  Negaunee  Gas  Light  Company 
have  been  consolidated  under  the  name  of  the  Mar- 
quette County  Gas  Light  and  Traction  Company  of 
Ishpeming,  with  a  capital  of  $400,000. 

The  Detroit,  Ypsilanti,  Ann  Arbor  and  Jackson 
Electric  Raihvay  Company  is  pushing  preparations 
for  fast  service  over  its  line  between  Detroit  and 
Jackson  as  rapidly  as  possible.  The  fact  that  the  fast 
cars  will  stop  only  at  designated  stations,  with 
extra  switches  at  meeting  points  for  the  locals  to 
lay  out  on  to  let  the  fast  trains  go  by,  will  enable 
the  company  to  cut  off  three-quarters  of  an  hour 
between  these  two  cities.  No  difference  will  be 
made  with  the  local  cars,  which  will  stop  at  all 
points.  C.  G.  W. 


Northwestern  States. 

Minneapolis,  October  15. — M.  S.  Mordant  may  be 
granted  a  franchise  for  installing  an  electric-light 
and  heating  plant  at  Creston,  Iowa. 

The  Keota  (Iowa)  Lighting  Companj^  has  changed 
hands,  J.  F.  Kolkman  of  Sigourney  being  the  new 
president  and  manager,  and  Pearl  Kolkman,  secre- 
tary. 

A  large  power  plant  is  projected  by  eastern  capital 
to  be  built  at  Minnesota  City,  and  which  will  furnish 
commercial  lighting  and  power  for  Winona,  Minn., 
and  other  neighboring  towns.  It  may  also  eventu- 
ally furnish  power  for  several  proposed  trolley  lines. 

.^n  ordinance  has  been  introduced  at  Omaha,  Neb., 
looking  to  the  issuance  of  $500,000  bonds  for  .the 
purpose  of  establishing  a  municipal  electric-lighting 
plant. 

The  electric-light  and  water  plant  at  Waseca, 
Minn.,  will  be  entirely  remodeled  at  a  cost  of  about 
$4,000. 

E.  V.  Haser  of  St.  Paul,  Minn.,  has  sold  his  elec- 
tric-light plant  and  mines  at  Havre,  Mont.,  to  H.  W. 
Turner  and  M'.  Hebgen  of  Butte. 

The  Hackworthy  Construction  Company  has  com- 
pleted the  new  electric-light  plant  at  Wausan,  Wis. 
The  plant  cost  about  $50,000. 
At  the  general  election  of  November  8th  a  vote 
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will  be  taken  on  the  proposition  to  grant  a  franchise 
at  Red  Oak,  Iowa,  to  the  Red  Oak  Electric  Company 
for  a  power  and  heating  plant. 

The  City  Council  is  considering .  the  advisability 
of  purchasing  the  electric-light  plant  at  Stillwater, 
Minn. 

The  Electric  Light  and  Power  Company  of  Shenan- 
doah, Iowa,  has  sold  out  to  the  Shenandoah  Arti- 
ficial Ice,  Power,  Heat  and  Light  Company,  of  which 
J.  J.  Dunnegan  is  president.  R. 

Pacific  Slope. 

San  Francisco,  October  14. — The  United  Railroads 
of  San  Francisco  are  to  build  huge  car  shops  on 
Ocean  Avenue,  according  to  a  report  of  the  com- 
pany. It  is  the  intention  both  to  repair  and  build 
electric  and  cable  cars.  A  complete  machine  shop 
for  the  repair  of  electric  motors,  a  much-needed  im- 
provement, is  planned. 

The  Southern  Pacific  Railroad  Company  is  imme- 
diately to  install  .three  large  electric  motors  at  the 
West  Oakland  yards,  to  operate  all  the  machinery 
in  the  different  shops.  Under  the  present  system, 
with  steam  as  the  motive  power,  the  shafting  in  all 
three  departments  must  be  run,  even  although  only 
one  department  is  used.  The  motors  will  remedy 
this  drawback. 

The  National  Electric  Company  of  455  Sutter 
Street  is  to  do  the  electric  wiring  in  the  Dana  Build- 
ing for  $1,883- 

The  Stanislaus  Power  Company  has  filed  articles 
of  incorporation.  The  capital  stock  is  fixed  at  $5,- 
000,000,  and  San  Francisco  is  selected  as  the  place 
of  business.  The  incorporators  are  mainly  San  Fran- 
cisco business  men,  and  are  as  follows:  Sidney 
Sprout,  J.  P.  O'Brien,  Max  U  Rosenfeld,  E.  E.  Pea- 
body  and  J.  A.  Thomas.  The  object  is  to  supply 
parts  of  central  California  with  electric  power,  and 
valuable  water  rights  have  been  secured. 

The  company  recently  incorporated  to  construct 
an  electric  road  from  Oakland  to  Marysville,  Cal., 
•  is  found,  it  is  asserted,  to  be  backed  by  H.  E.  Hunt- 
ington, the  magnate,  who  has  made  success  of  electric 
roads  in  the  southern  part  of  the  state,  and  it  is 
thought  that  the  construction  of  the  road  is  a  cer- 
tainty. 

J.  C.  Martin  &  Co.  have  opened  at  117  New  Mont- 
gomery Street.  They  handle  railway,  marine  and 
power-plant  specialties,  and  are  agents  for  Martin's 
metallic  flexible  conduit. 

Preliminary  steps  will  be  taken  at  once  by  the 
Board  of  Trustees  of  Alameda,  Cal.,  toward  securing 
new  machinery  to  be  installed  in  the  electric-light 
plant. 

Colonel  Henshaw  and  his  associates  intend  to  con- 
struct a  power  plant  to  furnish  electricity  for  light 
and  power  purposes  as  soon  as  a  franchise  is  granted. 
It  is  probable  that  lines  will  be  run  to  Chico,  OroviUe 
and  Marysville,  Cal. 

The  prospects  are  bright  for  an  electric-trolley  line 
connecting  the  cities  of  Modesto  and  Riverbank,  raid 
the  Bald  Eagle  ranch,  the  site  of  the  packing  house 
to  be  erected  by  the  McHenry  Company.  The  elec- 
tric-road promoters  will  go  before  the  next  meeting 
of  the  Board  of  Supervisors  of  Stanislaus  County, 
Cal.,  and  will  ask  for  a  franchise  along  the  county 
road. 

S.  Shocken  and  Oscar  T.  Weber  have  applied  to  the 
Board  of  Supervisors  of  Sonoma  County,  Cal.,  for 
an  electric-railway  franchise  from  Sonoma  to  tide- 
water at  Embarcadero. 

The  Northern  Electric  Railway  and  Navigation 
Company  has  been  incorporated  by  J.  M.  Miller, 
E.  J.  Miller,  W.  H.  Buster  and  others.  The  capital 
stock  is  $3,000.  The  object  of  the  company  is  to 
construct  an  electric  railway  from  St.  John's  on  the 
west  side  of  the  Sacramento  River  to  Colusa,  Cal., 
a  distance  of  31  miles,  with  a  connecting  branch 
running  from  Butte  City  to  Chico,  Cal.,  a  distance 
of  20  miles. 

Engineers  are  surveying  a  line  from  Miles  to  Spo- 
kane, Wash.,  for  an  electric  railroad  for  the  Spokane 
Power  and  Transportation  Company.  Jules  Pricket 
of  Spokane  is  president  of  the  company. 

The  council  of  Haines,  Ore.,  has  granted  J.  F. 
O'Biyant  a  franchise  to  conduct  an  electric-light  and 
power  system  within  the  corporate  limits-  of  the 
town.  Machinery  will  be  ordered  at  once,  and  it 
is  expected  that  the  plant  will  be  in  working  order 
within  90  days. 

The  International  Telephone  Company  will  start 
construction  work  at  once  on  th'e  proposed  line  from 
Bellingham,  Wash.,  to  Victoria,  B.  C,  via  the  San 
Juan  archipelago.  There  will  be  70  miles  of  land 
wire  and  15  miles  of  cable.  The  cost  v/ill  be  about 
$ico,coo. 

J.  J.  Crofut  of  Portland,  Ore.,  who  is  interested  in 
the  Tucker  Power  Company,  has  been  at  Hood  River, 
Ore.,  recently.  The  company  proposes  to  erect  a  power 
plant  at  the  Tucker  Bridge,  five  miles  up  Hood  River. 
At  Qienoweth,  five  miles  below  Hood  River,  Engi- 
neer Oliver  of  the  Columbia  River  Northern  has 
been  running  surveys  for  the  purpose  of  locating  a 
power  plant.  It  is  reported  that  a  dam  wall  be  lo- 
cated up  the  Little  White  Salmon  River,  and  water 
conveyed  to  the  top  of  the  bluff,  and  a  power  house 
constructed  for  generating  electricity,  which  will  be 
transmitted  to  Portland. 

The  Santa  Maria  Light  and  Power  Company  is  ar- 
ranging to  put  in  an  electric  road  between  Santa 
Maria  and  Guadalupe,  Cal. 

Frank  C.  Ross  states  that  the  preliminary  sur\'eys 
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have  been  completed  for  the  proposed  electric  road 
between  Tacoma  and  Olympia,  Wash. 

The  preliminary  surveys  of  the  Willamette  Valley 
electric  road  have  been  completed  from  Corvallia  to 
Eugene,  Ore. 

Dr.  D.  Gochenauer  and  four  other  citizens  of  San 
Diego,  Cal.,  have  called  a  meeting  of  business  men 
to  discuss  the  proposition  of  forming  an  association 
to  underwrite  half  the  bonds  of  an  electric  freight 
and  passenger  railroad  from  San  Diego  to  Imperial, 
and  to  adopt  plans  to  secure  the  aid  of  the  people. 
The  plan  also  includes  the  construction  of  a  road 
to  San  Bernardino  and  running  a  line  of  steamers 
from  San  Diego  to  connect  with  the  Tehuantepec 
railroad  in  Mexico. 

J.  M.  Bodine  of  Elberton,  Wash.,  has  secured  the 
contract  for  grading  the  roadbed  for  the  electric  rail- 
road from  Colfax  to  Palouse,  Wash.  The  directors 
of  the  road  say  that  the  work  will  be  rushed  to  com- 
pletion. 

The  Tuolumne  Electric  Company  has  been  incor- 
porated by  R.  W.  Hersey,  C.  W.  Quilty,  J.  J.  Dunne 
and  others  of  San  Jose,  Cal.  The  capital  stock  is 
$200,000.  Articles  of  incorporation  have  been  filed 
at  Sonora,  Cal.  A. 


PERSONAL. 


C.  C.  Warren,  president  of  the  Warren  Elec- 
tric Manufacturing  Company  of  Sandusky,  Ohio,  was 
in    Chicago   last   week,   revisiting  the   scenes   of   his 

old  triumphs  and  calling  on  his  many  friends  in  this 
city. 

John  HoUingshead,  the  English  literary  and  the- 
atrical man,  who  died  in  London  on  October  .^oth 
at  the  age  of  JJ,  is  credited  by  some  with  being  the 
first  to  introduce  (in  1878)  the  electric  light  in  Eng- 
land. 

Gen.  William  A.  Bancroft,  president  of  the  Boston 
Elevated  Railway  Company,  accompanied  by  Herbert 
A.  Pasho,  division  superintendent  of  the  road,  left 
Boston  on  Thursday  of  last  week  for  a  trip  abroad, 
sailing  from  New  York  on  Friday.  Their  purpose 
is  to  inspect  the  subway  and  elevated  systems  of 
the  principal   European   cities. 

Dr.  Louis  Duncan  of  the  electrical  engineering  de- 
partment of  the  Massachusetts,  Institute  of -Technol- 
ogy, Boston,  has  resigned  his  professorship  by  rea- 
son of  his  appointment  as  electrical  engineer  to  the 
New  York  Rapid  Transit  Commission.  Dr.  Duncan, 
who  was  formerly  an  officer  in  the  United  States 
Navy,  is  a  past-president  of  the  American  Institute 
of  Electrical  Engineers  and  one  of  the  leading  elec- 
tric-railway engineers  of  the  country. 

It  is  stated  on  what  seems  to  be  good  authority 
that  Horace  E.  Andrews  will  not  retire  at  present 
as  president  of  the  Cleveland  Electric  Railway  Com- 
pany because  of  his  connection  with  the  traction 
interests  of  the  New  York  Central.  .The  develop- 
ment of  the  New  York  Central  traction  work  may 
become  so  large  and  important  within  the  next  few 
years  that  it  will  take  the  entire  time  and  attention 
of  Mr.  Andrews,  and  should  this  ue  the  case,  he  may 
retire  when  it  becomes  necessary.  At  the  present 
time,  however,  this  time  has  not  come. 

The  many  friends  of  the  late  James  W.  Godfrey 
of  New  York,  who  for  many  years  was  one  of  the 
most  popular  electrical  salesmen  in  the  country,  will 
hear  with  interest  that  his  widow  has  been  awarded 
$30,000  by  the  Supreme  Court  of  New  York  state 
as  compensation  for  his  death.  Mr.  Godfrey  came 
to  his  death  by  accident  in  November,  1901,  while 
driving  along  St.  Nicholas  Avenue.  The  street  was 
undergoing  repair,  and  insufficient  warning  of  its 
condition  was  held  to  be  responsible  for  the  death  of 
Mr.  Godfrey,  who  at  the  time  was  sales  manager  for 
the  India  Rubber  and  Gutta  Percha  Insulating  Com- 
pany. 


ELECTRIC  LIGHTING. 

Alfred  Wolters  is  erecting  an  electric-light  plant 
at  Schulenburg,  Texas. 

The  Fort  Smith  (Ark.)  Light  and  Traction  Com- 
pany has  increased  its  capital  stock  to  $1,000,000. 

The  plant  of  the  Thermopolis  Electric  Light  Com- 
pany at  Thermopolis,  Wyo.,  has  been  destroyed  by 
fire. 

H.  M.  and  E.  P.  Mclver  are  contemplating  the 
establishment  of  an  electric-light  plant  at  Foreman, 
Ark. 

The  Jackson  Light  and  Power  Company  has  ap- 
plied for  a  franchise  to  construct  an  electric-light 
and  power  plant  in  Jackson,  Tenn. 

The  Delaware  Water  Improvement  Company  has 
been  incorporated  with  a  capital  of  $150,000  and  will 
construct  a  waterworks  and  electric-light  plant  in 
Newcastle,  Del. 

The  City  Council  of  St.  John,  New  Brunswick, 
may  decide  to  purchase  the  plant  which  provides 
electric  lights  for  the  west  side  of  the  city  and  run 
it  as  a  civic  enterprise. 

The  Consumers'  Electric  Company  of  New  Or- 
leans, organized  some  time  ago  by  Jules  Dreyfous, 
Charles  Godchaux  and  Gus  Lehman,  Sr.,  is  arrang- 
ing for  the  erection  of  a  plant  after  plans  by  Emile 
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Weil,  who.  will  supervise  construction.     The  largest 
engine  will  have  6,500  horsepower. 

The  Kaw  Valley  Telephone  and  Electric  Light 
Company  is  about  to  begin  building  an  addition  to 
Its  electric-light  plant  in  Bonner  Springs,  Kan. 

The  Nebraska  Electric  and  Fixture  Company  of 
Omaha,  Neb.,  has  secured  a  contract  for  the  com- 
plete  installation  of  an  electric-light  system  at  Ge- 
neva, Neb.    Work  will  be  commenced  immediately. 

The  La  Grange  Service  Company,  Chicago,  with 
a^  capital  of  $ico,ooo,  incorporated  by  Buell  Mc- 
Keeyer,  G.  C.  Madison  and  Harry  Dunbaugh,  has 
for  Its  object  the  operation  of  heat,  light  and  power 
plants. 

The  borough  of  Dallastown,  Pa.,  has  voted  to 
uistall  an  up-to-date  system  of  street  lighting.  The 
project  won  by  116  to  70  votes.  Arc  lights  will 
be  provided,  and  the  current  will  be  furnished  by 
the  York  Haven  power  plant. 

The  Baltimore  Electric  Power  Company  has  been 
mcorporated  with  an  authorized  capital  stock  of 
$2,500,000  to  utilize  the  franchise  granted  by  the 
city  of  Baltimore  to  the  Maryland  Telephone  and 
Telegraph  Company  for  the  construction  and  opera- 
tion of  an  electric-light  and  power  plant.  The  in- 
corporators of  the  company  are  John  T.  Stone,  pres- 
ident of  the  Maryland  Casualty  Company;  David  E. 
Evans,  president  of  the  Maryland  Telephone  and 
Telegraph  Company;  Henry  W.  Webb,  vice-presi- 
dent and  general  manager  of  the  Maryland  Telephone 
and  Telegraph  Company ;  Robert  F.  Bonsai,  treasurer 
of  the  Maryland  Telephone  and  Telegraph  Company, 
and  William  P.  Spring,  auditor  of  the  Maryland 
Telephone  and   Telegraph   Company. 


ELECTRIC  RAILWAYS. 

The  Leavenworth  Electric  Railway  Company  will 
soon  be  running  its  cars  to  the  Junction  in  Kansas 
City,  Mo.,  over  the  Metropolitan  tracks. 

The  Business  Men's  Association  of  Darlington, 
Wis.,  is  pushing  the  enterprise  of  building  an  electric 
railway  for  carrying  passengers  and  freight  between 
Dubuque,  Iowa,  and  Madison,  Wis.  The  distance  is 
77  miles,  while  the  nearest  railway  communication 
now  is  131  miles. 

It  is  reported  that  the  Nashville  (Tenn.)  Railway 
and  Light  Company  has  been  granted  rights-of-way 
for  the  extensions  on  the  Nolensville  turnpike  and 
Murfreesboro  turnpike  extensions  and  the  Jefferson 
Street  line  to  Eighth  Street,  in  West  Nashville. 
Engineers  are  at  work  on  the  survey. 

According  to  reports  from  Green  Bay,  the  officers 
of  the  Knox  Construction  Company  have  stated  that 
so  far  as  the  Knox  company  is  concerned  there  is 
no  foundation  for  the  story  to  the  effect  that  the 
merger  of  all  the  electric  railroads  in  the  Fox  River 
Valley  from  Fond  du  Lac  to  Green  Bay  is  the  pur- 
pose of  a  movement  now  under  way. 

The  report  of  the  business  of  the  St.  Louis  Transit 
Company  for  the  third  quarter  of  1904,  ended  Sep- 
tember 30th,  filed  with  the  city  register,  shows  that 
the  number  of  trips  made  was  1,754,652  and  the  num- 
ber of  passengers  carried  61,861,515.  During  the  cor- 
responding period  of  last  year  the  company  made 
1,398.932  trips,  carrying  39,308,027  passengers. 

The  construction  of  an  extensive  electric-railway 
system  in  Mississippi  is  proposed  by  the  Magnolia 
Electric  Railway  and  Power  Company  of  Magnolia, 
Miss.,  which  has  just  been  incorporated  with  a  capital 
of  $250,000  by  J.  H.  Price,  C.  V.  Ratcliff  and  L.  E. 
Schilling.  The  electric  line  is  to  be  built  from  Sum- 
mit to  Magnolia,  passing  through  McComb  City, 
Whitestown  and  Fernwood. 

At  the  annual  meeting  of  the  Greenfield  (Mass.) 
and  Turners  Falls  Street  Railway  Company  the  re- 
ports showed  that  the  gross  earnings  for  last  year 
were  $66,000.  Owing  to  the  severity  of  last  winter, 
the  net  surplus  is  smaller  than  it  was  a  year  ago. 
During  the  year  1,460,000  passengers  were  carried, 
which  is  200,000  more  tlian  the  previous  year.  Owing 
to  commutation  tickets  the  gross  receipts  were  only 
$3,000  more  than  the  previous  year. 

The  noise  of  the  elevated  trains  on  the  downtown 
loop  in  Chicago  has  caused  much  controversy  and 
suits  have  been  brought  against  the  operating  com- 
panies for  damages.  Plans  for  deadening  the  noise 
have  been  proposed  at  various  limes.  Richard 
Morgan  of  Dwight,  111.,  has  appeared  before  the 
local  transportation  committee  of  the  City  Council 
to  talk  upon  the  nuisance  and  will  soon  prepare  plans 
for  the  consideration  of  the  committee.  He  asserts 
that  he  assisted  in  planning  the  first  elevated-railway 
construction  in  this  country. 

A.  B.  Cleveland  of  Geneva,  Ohio,  has  been  ap-  . 
pointed  receiver  of  the  Cleveland,  Painesville  and 
Ashtabula  Railway  Company  in  a  suit  brought  by 
Jethro  G.  Mitchell  of  Toledo.  Mr.  Cleveland  is  the 
president  and  general  manager  of  the  company,  and 
the  suit  and  appointment  of  a  receiver  will  not  inter- 
fere with  the  operation  of  the  road,  which  is  in 
service  between  Geneva  and  Ashtabula.  Mr.  Mitchell 
is  one  of  the  directors.     He  says  that  the  construe- 
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tion  company  did  not  comply  with  its  contract  and 
that  the  railway  company  is  insolvent. 

The  great  network  of  underground  electric  railways 
in  Paris,  known  by  Parisians  under  the  name  of 
the  Metropolitan,  is  nearing  completion.  Out  of  the 
eight  lines  for  which  concessions  have  been  granted 
three  will  shortly  be  in  operation,  while  work  is 
being  actively  pushed  aliead  on  four  others. 

Until  recently  all  rail  bonds  used  in  electric  traction 
work  in  Great  Britain  were  imported.  Now  an  Eng- 
lish firm  announces  that  "traction  engineers  may  now 
not  only  have  the  salisfnction  of  using  home-made 
goods,  but  have  the  advantage  of  getting  anything 
special  in  length  or  design  attended  to  promptly,  with- 
out the  loss  of  time  that  would  necessarily  be  involved 
in  referring  such  matters  abroad." 


POWER  TRANSMISSION. 

The  Grand  Ronde  Electric  Company  of  LaGrande, 
Ore.,  has  been  incorporated  ivith  a  capital  of  $100,000 
by  T.  R.  Berry,  L.  F.  Schuele  and  others. 

D.  O.  Mills  and  E.  A.  Wickes,  both  of  New  York, 
and  William  B.  Rankine  of  Niagara  Falls,  are  the 
directors  of  the  newly  incorporated  Suburban  Power 
Company  of  Niagara,  N.  Y.,  organized  for  the  pur- 
pose of  distributing  electric  current  in  Niagara  and 
Erie  Counties.     The  capital  is  placed  at  $10,000. 

The  Archibald  Brady  Company  of  Syracuse,  N.  Y., 
has  been  awarded  the  contract  for  the  construction 
of  a  power  station  at  Mendon.  Vt..  to  cost  $120,000. 
It  will  he  used  in  connection  with  the  great  reservoir 
built  at  Chittenden.  Vt..  by  the  Chittenden  Power 
Company  and  will  develop  from  2, coo  to  4,000  horse- 
power. 


SOCIETIES  AND  SCHOOLS. 

At  the  meeting  of  the  Railway  Signal  Association 
held  in  the  Transportation  Building  of  the  World's 
Fair  last  week  the  following-named  officers  were 
elected:  President,  J.  C.  Mock  of  the  Michigan  Cen- 
tral railroad.  Detroit,  Mich.;  vice-president.  Lawrence 
Grlfhtb,  Lehigh  Valley  railway.  New  York  city;  sec- 
retary and  treasurer,  H.  S.  Balliet,  Bethlehem,  Pa. 
Niagara  Falls  was  selected  as  the  place  of  next  year's 
meeting. 

Mr.  Homer  E  Niesz  of  the  Chicago  Edison  Com- 
pany, whose  appointment  as  editor  of  the  Question 
Box  for  the  National  Electric  Light  Association  was 
recently  mentioned  in  the  Western  Electrician,  pro- 
poses to  get  into  communication  with  every  central 
.station  in  the  country,  if  possible,  and  to  reach  every 
member  of  the  companies  interested  in  presenting 
cither  questions  or  answers.  By  beginning  the  work 
.so  early  as  this,  Mr.  Niesz  will  be  able  to  sift  both 
questions  and  answ-ers  thoroughly  and  to  make  a 
selection  of  such  as  Svill  be  of  greatest  interest  to 
the    greatest    number    of    managers. 


PUBLICATIONS. 

A  booklet  telling  all  about  the  lubrication  of  a.xles 
may  be  I'.ad  from  the  Joseph  Dixon  Crucible  Com- 
pany of  Jersey  City,  N^  J.,  being  especially  devoted 
to  that  product  of  the  company  known  as  Dixon's 
everlasting  graphite  axle  grease. 

The  Stanley  Electric  Manufacturing  Company  has 
put  out  a  new  bulletin  on  its  polyphase  induction 
motors.  The  bulletin  contains  considerable  interesting 
information  concerning  these  machines  and  diagrams 
of  connections  for  the  starting  compensator.  The 
various  taps  brought  out  from  the  compensator  wind- 
ings are  proportioned  to  cover  a  wide  range  of  start- 
ing torque  and  current,  so  that  by  connecting  the 
proper  tap  to  the  switch  the  compensator  may  be 
adapted  to  almost  any  condition.  A  special  attach- 
ment is  provided  with  the  compensator  switch,  so 
that    when    the    motor    is    started    the    compensator 
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switch  must  first  be  thrown  to  the  starting  and  tiien 
to  the  running  position ;  and  this  last  move  must  be 
made  quickly,  with  the  result  that  the  motor  will  not 
be  given  an  opportunity  to  slow  down  appreciably 
before  it  is  connected  to  the  full  potential. 

A  bulletin  devoted  to  multiphase,  engine-driven, 
revolving-field  generators  has  just  been  issued  by  the 
Fort  Wayne  Electric  Works  of  Fort  Wayne,  Ind. 
Descriptions  and  illustrations  of  this  class  of  ma- 
chinery arc  given  in  the  bulletin,  together  with  type 
-A.  E  rheostats,  which  arc  used  in  connection  with 
the  alternators.  The  generators  listed  in  this  bulle- 
tin are  60-cycle  machines,  wound  for  2, .300  volts, 
although  other  \'oUages  may  be  supplied.  The  ratings 
are  from  60  kilowatts  to  400  kilowatts. 

Quite  an  elaborate  catalogue  from  the  Dayton 
Manufacturing  Company  of  Dayton,  Ohio,  is  devoted 
to  the  Silvey  storage  battery.  A  new  line  of  sta- 
tionary cells  has  been  put  out,  furnished  in  round 
glass  jars.  The  company  has  lately  purchased  the 
entire  business  of  the  Columbus  Storage  Battery 
Company  of  Columbus,  Ohio.  Different  kinds  of  Sil- 
vey batteries  are  manufactured,  including  types  de- 
signed for  portable  or  car-lighting,  for  central-station 
use,  for  isolated  plants,  sub-station  batteries,  etc. 

A  new  booklet,  entitled  "Light  Where  Needed," 
comes  from  McLeod,  Ward  &  Co.,  who  deal  in  Knis- 
man  lamp  specialties.  Of  particular  merit  is  the 
new  fixture  shown  in  the  booklet,  known  as  the  18-A. 
This  has  been  designed  to  meet  the  demand  for  a 
cheaper  fixture,  at  the  same  time  being  practical  and 
serviceable.  It  Is  made  on  the  principle  of  the  or- 
chestra lamp,  also  manufactured  by  the  company, 
one  lialf  of  the  cylinder  revolving  around  the  other 
half,  so  that  the  opening  for  light  may  be  almost 
closed  and  extended  as  much  as  desired. 


TELEGRAPH. 


In  his  annual  report  for  1904.  Brigadier-general 
Frederick  Funston,  commanding  the  Department  of 
the  Columbia,  says  that  "the  construction  and  main- 
tenance of  the  Alaskan  military  telegraph  line  has 
been  of  almost  inestimable  value  in  maintaining 
communication  between  headquarters  and  the  various 
posts  in  Alaska  and  incidentally  of  great  service 
to  the  residents  of  Alaska,  especially  as  the  mail 
service  in  the  interior  is  necessarily  slow  and  uncer- 
tain." 

The  Great  Northern  Telegraph  Company  con- 
tracted on  September  26th  with  the  Danish  govern- 
ment for  the  establishment  of  a  cable  line  to 
Iceland.  The  company  pays  all  the  expenses  of  the 
cable,  which  Is  to  be  ready  in  two  years.  The  Danish 
and  Icelandic  governments  pay  a  subvention  of  $25,- 
000  a  year  for  20  years  to  the  company.  Permission 
has  been  obtained  from  the  British  government  to 
land  a  cable  in  the  Shetland  Islands,  and  this  w  ill 
be  in  communication  with  the  existing  cable  from 
Shetland  to  Scotland.  From  Shetland  a  cable  will 
be  laid  via  Thorshavn,  In  Faroe,  to  the  east  coast 
of  Iceland. 


MISCELLANEOUS. 


Edward  Care}',  a  wireman  employed  by  the  Gen- 
eral Electric  Company  at  Lynn,  Mass.,  received  an 
electric  shock  at  2. .300  volts  a  few  days  ago.  He 
was  knocked  to  the  ground  and  rendered  uncon- 
scious. But  the  injured  man  recovered  conscious- 
ness on  the  way  home  in  an  ambulance  and  was 
able  to  walk  into  his  house.  His  left  arm  was  partly 
paralyzed  by  the  shock,  temporarily  at  least,  so  that 
for  the  first  24  hours  or  more  after  the  accident  he 
felt  no  pain.  Thereafter,  however,  the  numbness 
began  to  leave  his  arm  and  the  pain  set  in.  At  the 
last  account  the  physicians  feared  chiefly  that  the 
shock   might   bring  about   a   nervous   collapse,   aside 
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from  which  it  was  thought  likely  that  Carey  would 
recover. 

It  is  reported  that  the  French  Society  of  Manu- 
facturers has  olifered  a  prize  of  $1,200  to  the  in- 
ventor of  the  best  apparatus  for  "gauging  the  cur- 
rent of  an  electrical  conductor."  The  competition 
Is  open  until  December  31,  1904.  It  is  said  that 
particulars  of  the  competition  may  be  obtained  upon 
application  to  the  president  of  the  society,  whose 
address  is  3  Rue  de  Lutece,  Paris,  France. 

All  arrangements  for  the  formal  tests  of  the  first 
of  the  40  New  York  Central  electric  locomotives  are 
now  completed  at  Schenectady.  The  tests  will  prob- 
ably begin  in  a  few  days.  The  locomotive  has  been 
hauled  to  a  point  near  Hoffman's  Ferry.  A  stretch 
of  nearly  five  miles  of  track  between  Schenectady 
and  Hoffman's  Ferry  has  been  equipped  with  a  third 
rail  for  the  tests.  In  order  to  put  the  locomotive  to 
thorough  tests  and  show  what  it  will  be  able  to  do 
with  the  big  New  York  Central  passenger  trains  a 
heavy  train  of  cars  will  be  used. 

The  constitutional  amendment  to  be  voted  on  in 
Illinois  on  November  8th  is  considered  of  vital  im- 
portance to  Chicago.  Efforts  were  made  for  several 
years  before  the  Legislature  was  induced  to  submit 
such  an  amendment  to  the  people,  and  should  it  be 
lost  through  the  indifference  or  negligence  of  the 
voters,  the  work  will  all  have  to  be  done  over  again. 
Judges  of  election  are  required  to  account  for  the 
special  ballot,  and  this  Is  considered  a  great  aid  in 
inducing  the  voters  to  mark  It  properly  and  hand 
it  back  to  the  election  judges.  The  amendment  must 
have  a  majority  of  all  the  votes  cast  in  the  state  in 
order  to  be  adopted. 

The  electrical  equipment  of  the  new  battleship . 
Georgia,  recently  launched,  is  particularly  complete. 
This  ship  belongs  to  the  most  powerful  class  afloat. 
It  is  435  feet  long,  76  feet  10  Inches  beam  and  has  a 
displacement  of  15,000  tons.  Two  lOO-kilowatt  gen- 
erators and  six  50-kilowatt  generators  will  furnish 
the  electrical  equipment  for  six  50-inch  searchlights, 
1,000  incandescent  lamps  and  for  every  purpose  for 
which  electricity  will  be  used.  Important  accessories 
on  the  craft  include  an  evaporating  and  distilling 
plant  for  converting  salt  water  Into  fresh,  ice  plant, 
laundry,  machine  shop,  electric-signaling  communica- 
tion throughout  the  ship,  telephone,  space  telegraph}', 
air-compressing  plant  and  complete  coaling  gear. 


TRADE  NEWS. 


Charles  H.  Royal  of  Camden,  N.  J.,  and  four  asso- 
ciates have  incorporated  the  United  Power  and  Water 
Development  Company  with  a  capital  of  $100,000. 

Knut  Guelson  has  secured  the  contract  for  installing 
a  complete  electric-lighting  plant  in  the  M'artin 
Luther  Orphans'  Home,  located  at  Stoughton,  Wis. 

The  Empire  Wire  Company  announces  that  its 
main  office  is  now  located  at  its  factory  in  Rome, 
N.  Y.  The  company  will  be  obliged  if  all  communi- 
cations  are   addressed  to   it   there. 

H.  R.  Wilson,  formerly  St.  Louis  agent  for  the 
Stanley  Electric  Manufacturing  Company,  has  just 
been  appointed  assistant  manager  of  the  Rossiter- 
MacGovern  Electrical  Company,  St.  Louis,  by  Man- 
ager J.  A.  Pierce.  Mr.  Wilson  brings  with  him  an 
extensive  electrical  acquaintance  and  experience  and 
will  doubtless  be  a  most  efficient  lieutenant  for  Mr. 
Pierce. 

The  municipality  of  Shanghai.  China,  is  inviting 
proposals  until  March  31,  1905,  for  the  construction 
and  working  of  24  miles  of  electric  railways,  on 
the  trolley  system,  double  or  single.  Conditions  of 
contract  and  other  information  may  be  obtained 
upon  application  to  Pook  &  Co.,  agents  for  the 
municipality,  63  Leadenhall  Street,  E.  C,  London, 
England. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


771,802.  Power  Transmission.  Victor  S.  Beam, 
East  Orange,  N.  J.,  and  Charles  L.  Clarke,  New- 
York,  N.  Y.     Application  filed  April  i6,  1904. 

A  constant-speed  driving  motor  and  a  driven  mechan- 
ism of  an  induction  motor  intermediate  thereto  serves, 
when  driven  by  the  constant-speed  motor  above  syn- 
chronous speed,  as  a  variable-speed  clutch  for  trans- 
mitting the  power  of  the  driving  motor  to  the  driven 
mechanism.      (See  cut  on  page  34.}.) 

771.818.  Wireless  Signaling  Apparatus.  Lee  De  For- 
est, New  York,  N.  Y.  Application  filed  May 
28,   1904. 

A  localizer  of  the  source  of  wireless  signaling  waves 
comprises  a  collection  screen  mounted  to  he  turned  about 
a  vertical  axis.  A  ground  connection  therefor  and  an 
electrical  translating  mechanism  has  its  wave-sensitive 
member  in  series  oetween  the  screen  and  its  ground 
connection. 

771.819.  Wireless  Signaling  Apparatus.  Lee  De  For- 
est, New  York,  N.  Y.  Application  filed  May 
28,   1904. 

^  In  a  conductor  having  its  principal  component  extend- 
ing horizontally,  and  short  as  compared  with  one-quarter 
wave  length  of  the  received  waves,  are  means  for  turn- 
ing the  conductor  about  a  vertical  pivot.  An  electrical 
translating    device    is    associated    with    the    conductor. 

771.820.  Protecting  Device  for  High-frequency  Ap- 


Issued  f  United  States  Patent  Office)  October  11,  1^04. 

paratus.    Lee    De    Forest,     New   Yorkj    N.    V. 
Application   filed   June   9,    1904. 

The  combination,  a  portion  of  which  is  subject  to  high- 
frequency  electrical  surgings,  consists  of  an  earth  connec- 
tion employing  therein  a  condenser  and  located  between 
the  portion  which  is  subject  to  the  surgings  and  other 
portions  of  the  apparatus.      (See   cut  on  next  page.) 

77^853.  Telephone-call  Recorder.  Henry  AblxMt, 
New  York,  N.  Y.  Application  filed  August  17, 
1901.     Renewed  March  7,  1904. 

A  recorder,  comprising  a  register,  has  a  platen  that  is 
movable  to  print  from  one  of  the  register  parts,  and 
means  to  move  the  other  of  the  register  parts  to  print 
therefrom. 

771,858.  Commutator.  John  PI.  Brown,  Reading, 
Pa.     Application    filed   January   7,    1904. 

The  commutator  is  composed  of  cylindrical ly  grouped 
parallel  commutator  plates  of  uniform  thickness  and  in- 
volute curvature  and  interposed  insulating  slips,  all  held 
in  solid  contact  and  with  the  edges  of  the  plates  form- 
ing   a   brush-engaging   surface. 

771,868.  Automatic  Brush  Adjuster.  William  H. 
Freedman.  Burlington,  Vt.  Application  filed 
August  18,  1903. 

In  a  rectifying  apparatus  is  combined  a  commutator, 
a  set  of  bntshts,  a  movable  clement  carrying  the  brushes, 


and  means  operated  directly  by  and  through  the  phase 
displacement  of  the  current  for  shifting  the  brushes  in 
accordance    therewith. 

771,872.  Furnace  for  the  Manufacture  of  Steel. 
Gustave  Gin,  Paris,  France.  Application  filed 
June  30,    1903. 

A  hearth  inclosed  by  and  movable  relatively  to  the 
furnace  structure  has  two  non-carbon  electrodes  to  con- 
nect it  with  a  source  of  electrical  energy,  and  has  an 
open  channel  in  which  the  iron  is  placed  to  be  treated 
while  at  rest,  tlie  electrodes  being  the  terminal  points  of 
the    channel. 

771.875.  Overhead  Trolley-wire  System.  Coloman 
de  Kando,  Budapest,  Austria-Hungary.  Appli- 
cation filed  October  14.  1903. 

Two  wires  of  the  same  polarity  constitute  together  one 
supply  conductor,  the  wires  being  attached  alternately 
to  successive  points  of  suspension  and  forming  alter- 
nating loops.  Means  are  supplied  to  connect  tiie  sag- 
ging central  parts  of  the  loops  to  the  upwardly  curving 
parts  of  the  adjacent  looped  wires. 

771,891.  Protective  System  for  Electric  Conductors. 
Leonard  Andrews.  Hastings,  England,  assignor 
to  the  Stanley  Electric  Manufacturing  Company, 
Pittsfield,  Mass.     Application  filed  April  15,  1905'. 

Duplicate  feeders,  a  differential  choke  coil  connected 
to   the -feeders,   a  magnetic    core,   two   windings  Connected 
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to  the  feeders  and  adapted  to  assist  each  other  in  pro- 
ducing a  flux  in  a  portion  of  the  core  only  upon  the 
unbalancing  of  current  flow  in  the  choke  coil,  one  of  the 
windings  being  connected  to  the  opposite  polarity  of  the 
system,  a  secondary  coil  mounted  upon  tlie  puition  or 
the  core,  and  a  switch  arranged  to  be  operated  upon 
the  passage  of  current  through  the  secondary  coil  arc 
features    of    the    system. 

771,897.  Call-signal  Apparatus  for  Telephone  Ex- 
changes. William  W.  Dean,  Chicago,  111.,  as- 
signor to  the  Western  Electric  Company,  Chi- 
cago,  111.     Application  filed  January   14,   1902. 

A  retaining  magnet  adapted  to  hold  the  calling  key  in 
its  operative  position  when  once  actuated  has  an  ener- 
gizing and  a  neutralizing  winding,  and  a  circuit  includ- 
ing the  energizing  winding  of  the  magnet,  established  in 
registering  contacts  of  the  plug  and  spring  jack  in 
making  connection  with  the  line,  has  means  controlled 
through  the  agency  of  the  switch  at  the  sub-station  for 
sending    current    through    the    neutralizing    winding. 

771,902.  Machine  for  Winding  Coils.  John  J.  Frank, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  January  21,    1901. 

A  mandril  for  winding  coils  of  wire  is  described. 

771.907.  Electric  Arc  Lamp.  Charles  E.  Harthan, 
Lynn,  Mass.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
March   11,   1902. 

In  a  twin  arc  lamp  having  two  pairs  of  carbons  are  a 
solenoid,  a  core  therefor,  clutches  for  a  carbon  of  each 
pair  connected  to  the  core  and  operated  simultaneously 
by  the  solenoid,  and  two  legs  secured  together  with  in- 
sulation between  them  depending  from  the  frame,  each 
forming    the    negative    lead    for   a    carbon. 

771.908.  Electric  Heater.  Harry  E.  Heath,  Wind- 
sor, Conn.,  assignor  to  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  Application  filed  Feb- 
ruary 12,  1904. 

A  heating  device  or  unit  inclosed  within  a  chamber 
is  provided  with  openings  on  different  levels  to  create 
a  draft  of  hot  air,  and  a  secondary  chamber  is  arranged 
at  the  discharge  end  and  provided  with  feed  openings 
for  an  induced  flow   of   cooler  air. 

771.916.  Lamp  Receptacle.  Andrew  A.  Moffitt,  Paw- 
tucket,  R.  I.  Application  filed  November  14, 
1903. 

A  device  for  preventing  short-circuiting  of  electric 
lamps  comprises  a  cup  portion  of  non-conducting  material. 
A  block  of  conducting  material  adapted  to  contact  with 
the  side  of  the  lamp  is  located  on  a  different  horizontal 
plane  from  the  center  contact  for  the  lamp^  the  two 
contacts   being   separated    by    a    vertical   space. 

771.917.  Wave  Transmitter.  Roberto  L.  de  Moura, 
New  York,  N.  Y.  Application  filed  February 
9,    1903. 

In  a  system  of  signaling  without  connecting  wires  are 
an  induction  coil  and  a  discharge  circuit  connected  to 
the  secondary  of  the  coil.  A  circuit  interrupter  and  a 
source  of  current  are  connected  to  the  primary  of  the 
coil  and  there  are  means  to  actuate  the  circuit  inter- 
rupter to  make  and  break  the  primary  circuit  in  accord- 
ance with  sonorous  vibrations,  whereby  current  pulsations 
may  be  produced  in  the  primary  corresponding  or  ap- 
proximating  to    the   sounds    by   which   they  are  produced. 

'7Ti,9Z'2-  Alternating-current  Meter,  William  H. 
Pratt,  Lynn,  Mass.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  March  3,  1903. 

A  core  is  provided  with  a  potential  coil  and  slot  or 
air  gap  in  the  magnetic  circuit  of  the  core. .  Polar  pro- 
jections are  located  on  the  core  on  either  side  of  the 
slot  or  air  gap,  a  current  coil  having  a  separate  core 
opposite  to  the  polar  projections  of  the  first-named  core, 
and  a   movable    member  is   disposed  between  the  cores. 
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771.946.  M'eans  for  Supporting  Telephone  Receiv- 
ers. Frank  W.  St.  John,  Coshocton,  Ohio.  Ap- 
plication filed  April  27,   1904. 

A  coil  spring  connected  with  a  pivotally  supported  arm 
carrj-ing  the  receiver  is  adapted  to  have  its  tension  in- 
creased proportionately  as  the  arm  is  turned  from  a 
vertical  to  a  horizontal  position.  Means  are  provided  to 
hold  the  receiver  in  any  adjusted  position. 

7/1,953-  Controller.  Montraville  M.  Wood  and 
Henry  Geisenhoner,  Schenectady,  N.  Y.,  assign- 
ors to  the  General  Electric  Company,  Schenec- 
tady, N.  Y.     Application  filed  April  4,  1904. 

The  device  consists  of  a  variable  resistance,  a  switch 
arm  biased  toward  an  off  position  co-operating  therewith, 
and  a  single  electromagnet  having  a  single  winding  and 
arranged  to  hold  the  arm  in  any  position  to  which  it  is 
moved  when  the  circuit  conditions  are  normal  and  to 
release  the  arm  in  case  of  either  an  overload  or  under- 
load. 

771,968.  Electrostatic  Instrument.  Francis  H.  Bow- 
man, Lynn,  Mass.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  November  25,   1903. 

Two  confronting  conducting  surfaces  forming  the  fixed 
and  movable  members  of  the  instrument,  and  means  for 
varying  the  area  of  active  surface   are  described. 

771,972.  Telephone  Toll-line  System.  William  W. 
Dean,  Chicago,  111.,  assignor  to  the  Western 
Electric  Company,  Chicago,  111.  Application  filed 
January    14,    1902. 

Some  of  the  features  are:  A  calling  and  a  called  line 
and   a   plug  circuit   at   the    central   office    for   uniting   the 


lines,  a  toll  device  at  the  sub-station  of  the  calling  line 
adapted  for  manual  operation  by  the  subscriber,  a  block- 
ing switch  in  the  plug  circuit  at  the  central  office  adapted 
when  actuated  to  render  tlie  apparatus  of  the  calling 
line  inoperative  for  telephonic  purposes,  a  supervisory 
relay  associated  with  the  called  line  in  the  plug  circuit 
at  the  central  office  and  controlled  by  a  switch  at  the 
called  station,  a  circuit  for  the  blocking  switch  controlled 
through  the  agency  of  the  supervisory  relay,  whereby 
the  blocking  switch  is  actuated  upon  the  response  of  the 
called  subscriber,  a  releasing  device  adapted  when  act- 
uated to  counteract  the  blocking  switch  and  re- 
store the  apparatus  of  the  calling  line  to  opera- 
tive condition,  a  supervisory  relay  associated  with 
the  calling  line  in  the  plug  circuit  at  the  cen- 
tral office,  a  circuit  for  the  releasing  device  con- 
trolled by  the  supervisory  relay,  and  a  switch  adapted  to 
be  actuated  in  the  operation  of  the  toll  device  to  change 
the    electrical    condition    of    the    circuit. 

771-933.  Insulated  Joint.  Percy  Holbrook,  New 
York,  N.  Y.,  assignor  to  the  Weber  Railway  Joint 
Manufacturing  Company,  New  York,  N.  Y. 
Application  filed  December  28,  1903. 

An  insulated  rail  joint,  comprising  the  meeting  ends 
of  rails  and  bolt  plates  for  maintaining  them  in  aline- 
ment,    is   described. 


NO.    772.096. — ALTERNATING-CURRENT    ARC-LIGHT 
REGULATOR. 

IT^&^l-  Electric  Crane.  Harry  A,  Lewis,  Norris- 
town,  Pa.,  assignor  of  one-half  to  Alan  D.  Wood, 
Conshohocken,  Pa.  Application  filed  December 
30>  1903- 

The  combination  consists  of  an  electric  motor,  a  line 
circuit  in  which  the  motor  field  and  armature  are  nor- 
mally included,  a  switch  normally  out  of  the  circuit  and 
having  connections  for  short-circuiting  the  motor  arma- 
ture and  adapted  to  short-circuit  the  armature  in  re- 
sponse to  the  limit  lift  movement,  and  a  controller 
adapted  to  reverse  the  motor  connections  and  provided 
with  circuit  connections  for  short-circuiting  the  switch 
to  permit  of  running  the  motor  to  lower  the  moving 
part. 

771.988.  Incandescent  Electric  Lamp.  Jesse  R. 
Lovejoy,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  December  11,  1901. 

A  doiible-filament  lamp  is  described  having  a  shell 
contact  to  which  both  filaments  are  connected  and  two 
eccentrically  positioned  insulated  contacts  on  the  end  of 
its  base  for  the  respective  filaments.  A  separable  trans- 
fer plug  is  provided  to  engage  a  standard  socket,  the 
plug  extending  the  shell  contact  of  the  socket  to  the  shell 
contact  of  the  lamp  base,  and  having  a  contact  mounted 
eccentrically  to  engage  either  contact  on  the  base.  (See 
cut.) 

771.989.  Electric  Switch.  Frederick  Mackintosh, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed    October   19,    1897. 

An  insulating  support,  a  pivoted  switch  lever  on  one 
side  thereof,  a  pivoted  operating  lever  on  the  other  side, 
intermeshing     gearing     between     the     two,     an     elasticaily 

mounted  contact,  and  a  detent  for  arresting  the  latter 
when  the  operating  lever  is  shifted  until  energy  is  stored 
to    quickly    separate    the    contacts  constitute   the    device. 

771,996.  Measured-sen'ice  System  for  Telephone 
Exchanges.  Frank  R.  McBerty,  Evanston,  111., 
and  James  L.  McQuarrie,  South  Orange,  N.  J., 
assignors  to  the  Western  Electric  Company,  Chi- 
cago,   111.     Application   filed    February   23,    1904. 

A  service  meter  at  the  sub-station  has  a  manually 
operated  rebate  lever  and  a  switch  contact  operated  in  the 
movement  thereof.  A  rebate-controlling  magnet  has  a 
connection  switch  at  the  central  office,  and  a  locking 
circuit  for  the  magnet  established  by  the  connection 
switch   is    completed    by   the    rebate-lever   contact. 

772,002.  Electric  Clock.  Theodore  A.  Schlueter, 
Oakland,  Cal.  Application  filed  February  7, 
1903. 

The  clock  has  a  tilting  weighted  escapement-actuating 
lever  and  an  electromagnet  and  armature.  Contact  points 
are  carried  by  the  lever  and  the  armature  whereby  the 
magnet  is  energized,  the  armature  attracted,  the  lever 
tilted,  and  the  contact  broken.  A  second  slidable  contact 
energizes  the  magnet  if  the  first  contacts  fail  to  act. 

772.008.  Insulated  Joint  for  Railroad  Rail  Sections. 
George  A.  Weber,  Stamford,  Conn.,  assignor  to 
the  Weber  Railway  Joint  Manufacturing  Com- 
pany, New  York,  N.  Y.  Application  filed  June 
4,   1901. 

Details    are    described. 

772.009.  Insulated  Joint  for  Railroad  Rail  Sections. 
George  A.  Weber,  Stamford,  Conn.,  assignor  to 
the  Weber  Railway  Joint  Manufacturing  Com- 
pany, New  York,  N.  Y.  Application  filed  June 
4,    1901. 

Details    are    described. 

772.010.  Insulated    Rail     Joint.     George   A.   Weber, 
New  York,  N.  Y.,  assignor  to  the  Weber  Rail- 
way Joint  Manufacturing  Company,  New  York, 
N.  Y.     Application  filed  November  23.  1903. 
Details   are    described. 


772,01 1 .    Insulated   Rail   Joint.     George    A.    Weber, 
New  York,  N.  Y.,  assignor  to  the  Weber  Rail- 
way Joint  Manufacturing  Company,  New  York, 
N.  Y.    Application  filed  November  24,  1903. 
Details   are    described. 

772.023.  Automatic  Telephone-exchange  System  and 
Apparatus.  Albert  M.  Bullard,  New  York,  N.  Y., 
and  Louis  A.  Falk,  Boston,  Mass.,  assignors  to 
the   American    Telephone   and    Telegraph    Com- 

-   pany,   New  York,   N.  Y.     Application  filed  Jan- 
uary 26,  1904. 

A  suspension  telephone  switch,  a  signaling  key  and 
an  intermitt'^nt  interrupting  device  are  all  associated 
with  the  main  circuit  at  the  sub-station;  the  switch  being 
adapted  to  close  the  metallic  circuit  and  energize  both 
relays.  The  interrupter  is  adapted  to  open  the  metallic 
circuit  to  de-energize  the  ringing  relay,  and  to  establish 
and  interraittingly  interrupt  a  grounded  circuit  composed 
of  one  side  of  the  metallic  circuit  and  including  the 
source  of  current  and  controlling  relay.  The  signaling 
key  is  adapted  when  depressed  to  steadily  close  the 
grounded  circuit  to  maintain  the  excitement  of  the  con- 
trolling relay,  and  to  open  the  metallic  circuit  and  de- 
energize    the    ringing    relay. 

772.024.  Automatic  Telephone-exchange  System  and 
Apparatus.  Albert  M'.  Bullard,  New  York,  N.  Y., 
and  Louis  A.  Falk,  Boston,  Mass.,  assignors  to 
the  American  Telephone  and  Telegraph  Com- 
pany, New  York,  N.  Y.  Application  filed  Feb- 
ruary  12,   1904. 

The  apparatus  is  adapted  to  become  operative  upon 
the  closure  of  the  bridge  by  the  automatic  switch  causing 
the  relays  to  close  independent  local  circuits  through  the 
retaining  magnet,  and  upon  the  subsequent  manipulation 
of  the  selecting  key  to  de-energize  the  selecting  polarized 
line  relay,  opening  one  of  the  independent  local  circuits 
and  closing  another  local  circuit  through  the  selecting 
magnet. 

772,051.  Indicator  for  Electric  Snap  Switches. 
Charles  G.  Perkins,  Hartford,  Conn.  Applica- 
tion filed   October   15,   1903. 

A  rotatable  switch  has  openings  in  the  cover  through 
■which  appear  the  words  which  indicate  the  condition  of 
the    circuit. 

772,067.  Electric  Controller.  August  Sundh,  Yonk- 
ers,  N.  Y.,  assignor  to  the  Otis  Elevator  Com- 
pany, East  Orange,  N.  J.  Application  filed  July 
20,    1904. 

The  controller  has  a  rotary  shaft  provided  with  con- 
tacts, and  stationary  contacts  in  the  controller  co-operate 
with  the  rotary  contacts.  •  A  retarding  device  is  con- 
nected to  the  rotary  shaft  and  means  controlled  by  the 
shaft  modify   the  effect  of  the    retarding  device. 

772,084.  Hoist.  Thomas  E.  Brown,  New  York, 
N.  Y.,  assignor  to  the  Otis  Elevator  Company, 
East  Orange,  N.  J.  Application  filed  April  21, 
1903. 

A  carriage  adapted  for  travel  up  and  down  an  incline 
has  a  cable  for  effecting  its  travel.  A  holding  device 
for  the  carriage  is  mounted  on  the  incline  and  comprises 
a  catch  and  an  electromagnetic  device  for  moving  the 
catch    to    disengage   it   from   the    carriage. 

772,086.  Electric  Elevator  Apparatus.  Eugene  R. 
Carichoff,  East  Orange,  N.  J.,  assignor  to  the 
Otis  Elevator  Company,  East  Orange,  N.  J. 
Application  filed  July  29,   1903. 

A  dash  pot  is  constructed  to  operate  with  varying  de- 
grees of  retardation  in  the  movement  of  a  switch.  Op- 
posing springs  of  different  strengths  are  connected  to 
control  the  operation  of  the  contact,  the  stronger  spring 
being  connected  to  actuate  the  contact  in  one  direction," 
and  the  weaker  spring  acting  as  a  centering  device. 
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772,087.  Trolley.  Henry  B.  Clarke,  Chicago,  III. 
Application  filed  November  9,   1903". 

An  axially  disposed  short  restoring  wheel  is  positioned 
alongside  of  the  trolley  wheel  and  a  rotably  movable  guard 
IS  positioned  alongside  the  restoring  wheel  and  provided 
with    an    inwardly    inclined    guiding   periphery. 

772,096.  System  of  Electrical  Distribution.  Josef 
H.  Hallberg,  New  York,  N.  Y.  Application  filed 
October  26,  1903. 

A  regulator  for  alternating-series  arc-light  systems  em- 
bodies in  its  construction  means  for  automatically  and 
simultaneously  varying  the  induced  current  without 
altering  the  number  of  active  coils  of  the  secondary  of 
the  transforming  apparatus  employed  and  the  impedance 
in  the  distributing  circuit  in  which  the  regulator  is 
connected.     (See     cut.) 

772,102.  Electroplating  Apparatus.  Willis  R.  King, 
New  York,  N.  Y.,  assignor  to  the  Hanson  and 
V?.n  Winkle  Company  of  New  Jersey.  Applica- 
tion filed   February  8,   1904. 

The  apparatus  described  consists  of  a  tank,  a  pair  of 
electrically  connected  supporting  bars  in  the  tank  and  a 
suspension    frame. 
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772,107.  Rail  Joint.  Monroe  D.  Leebow,  Sheridan, 
Pa.     Application  filed  August  6,   1904. 

An  insulated  rail  joint  is  described  liavinji  itisulatins 
material  secured  to  and  in  contact  with  each  of  the 
rail  vcbs  beneath  the  tread  and  on  the  upper  face  of  the 
base. 

772,123.  Lead-containing  Cell  for  Secondary  Bat- 
teries. Vincent  G.  Apple,  Dayton,  Oliio.  Ap- 
plication filed  June  3,   1903. 

A  lead  containing  cell  for  secondary  batteries  is  formed 
in  a  single  piece  without  seam  or  joint,  m-ide  of  lead 
cast  under  pressure  while  in  a  softened  or  molten  con- 
dition. 

772,143.  Electric  Brake  for  Vehicles.  Alfred  Green 
and  Fred  A.  Strail,  Rochester,  X.  V.  Applica- 
tion filed   September  3,   1903. 

The  braking  system  comprises  the  following  elements: 
A  trolley  circuit,  an  operating  handle,  a  first  electro- 
magnet for  applying  the  brakes  electrically,  a  sand  box 
having  a  valve  therein  and  a  second  electromagnet  for 
operating  the  valve  and  a  spring  for  holding  the  valve 
normally  closed,  means  whereby  the  motion  of  the  handle 
first  cuts  into  circuit  with  the  trolley  the  exciting  wind- 
ings of  the  second  magnet  and  also  the  exciting  wind- 
ings of  the  first  magnet  through  a  resistance  which  is 
Kradually  cut  out  by  the  forward  movement  of  the  handle. 
Means  ar^  provided  whereby  a  further  movement  of  the 
handle  cuts  out  the  trolley  circuit  and  connects  the 
exciting  windings  of  the  magnets  In  series  with  the 
armatures  of  the  motors  on  the  car,  but  first  in  parallel 
and    then   in  series  with  each  other. 

772,172.  Rail  Bond.  William  E.  Oakley,  Millbiu-y. 
Mass.     Application  filed  January'  2,   1903. 

The  bond  consists  of  a  pair  of  terminals  of  one  metal 
and  an  electrical  connecting  wire  or  cable  of  another 
metal,  and  has  portions  of  the  metal  of  the  connecting 
wire  or  cable  distributed  through  the  mass  of  the  ter- 
minals. 

772.188.  Rail  Bond.  Edward  G.  Tlidmas,  Waltham, 
Mass.     Application  filed  March  26,   1903. 

A    laminated    rail    bond    comprises    a    substantially    U- 

shaped  flexible  portion,    having  its  arms  extending  in  the 

same     direction     from     the     bend     of    the     U.     Attaching 

means   are    located    on    the    arms    respectively,    at   unequal 

_    distances  from  the  bend. 

772.189.  Method  of  Attaching  Rail  Bonds  to  Rails. 
Edward  G.  Thomas,  Wallham,  Mass.  Original 
application  filed  March  19,  1903.  Divided  and 
this    application    filed    July    29,    1903. 

A  method  of  securing  the  rail  bond  to  the  rail  is 
described. 


;^ 
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772,190.  Lightning  Arrester.  Percy  H.  Thomas, 
Pittsburg,  Pa.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Compaiw,  Pittsburg, 
Pa.     Application  filed  February  6,  1903. 

Two  of  three  discharge  terminals  arc  separated  by  a 
spark  gap  and  connected  to  corresponding  terminals  of 
the  pieces  of  apparatus  to  be  protected  and  forming 
spark  gaps  with  the  third  terminal,  which  is  connected 
to  ground,  the  two  discharge  terminals  also  forming 
spark  gaps  with  the  corresponding  terminals  of  the  other 
set. 

772,200.     Device   for    Replacing    Fuses.     Herbert    G. 
■    Addie,  Cresco,  Iowa.     Application  filed  April  4, 
1904. 

A  bo3f  comprising  a  fuse-holding  magazine  and  having 
an  extension  adapted  to  receive  the  fuses  singly  from 
the  magazine  and  hold  them  in  operative  position  within 
the  electric   circuit  is  described. 

772,213,  Electric  or  Telephonic  Transmission.  Henri 
Carbonnelle  Uccle,  near  Brussels.  Belgium.  Ap- 
plication filed  July  20,  1904. 

An  apparatus  for  increasing  and  transmitting  un- 
dulatory  electric  currents  is  described. 


\A'ESTERX     ELECTRICIAN 

77~>-^S'  Process  of  ^Manufacturing  Glowers,  Lumi- 
nants  and  Filaments  for  Electric  Incandescent 
Lamps.  Francis  M'.  F.  Cazin,  Hoboken,  N.  J. 
Application  filed  March  2,  1903. 

The  process  of  preparing  luminants  for  incandescent 
lamps  consists  in  squirting  suitable  material  into  tile  in- 
ner air-evacuated  space  of  the  beli  jar  of  an  air-exhaust- 
ing apparatus,  drying  the  squirted  fillet  by  means  of  the 
rarcfication  of  the  air  within  the  bell  jar  and  forming 
the   portions  into   the    desired   longitudinal   shape. 

772,235.  Electric  Igniter  for  Explosive  Engines. 
William  B.  Hayden,  New  York,  N.  Y.  Appli- 
cation filed  February  15,  1904. 

-•\n  electrical  igniting  device  for  explosive  engines  has 
means  for  varying  the  time  of  ignition  of  the  explosive 
charge. 

772,257.  Electric  .-Krc  Lamp.  Ralph  Scott,  Wilkcs- 
barre.  Pa.,  assignor  of  one-half  to  Marcus  A. 
Miller,  New  York,  N.  Y.  Application  filed  Oc- 
tober  14,   1903. 

.-V  coil,  a  core  within  the  same,  a  movable  carbon 
support  actuated  by  the  core,  a  casing  inclosing  the  coil, 
a  flange  on  the  casing,  a  non-metallic  resistance  sup- 
ported by  the  flange,  a  carbon  support  beneath  the  first- 
mentioned  support,  and  electrical  connection  between  the 
coil  and  the  last-mentioned  support  and  between  the  first- 
mentioned  support  and  the  casing  are  the  principal  parts. 

772.277.  Current-controlling  System.  Arthttr  C. 
Eastwood,  Cleveland,  Ohio.  Application  filed 
June  4,  1904. 

The  coils  of  the  switches  are  connected  so  that  the 
voltage  of  the  current  applied  to  them  depends  on  the 
counter  electromotive  force  of  the  motor,  current  at  the 
same  voltage  being  successively  applied  to  operate  each 
of  the  coils  as   the  motor  is  accelerated.     (See  cut.) 

772.278.  Electric  .\iitomati(-  Block-signal  and  Safety 
System.  George  P.  Finnigan,  Greene,  N.  Y. 
Application   filed   May    i,    1902. 

An  electric  signaling  member  in  each  block  is  provided 
with  an  electrical  supply  for  automatically  energizing 
the  signaling  member,  the  trip  arm  and  the  relays. 

772,282.  Sleet  Cutter  and  Contact  for  Electric  Rail- 
ways. Charles  T.  Leonard,  Leonardo,  N.  J. 
Application  filed  February  29,  1904. 

A  revoluble  contact  and  cutter  wheel  has  its  faces  dis- 
posed in  meeting  relation  and  forming  a  peripheral  cut- 
ting edge.  There  are  means  for  mounting  the  cutter 
wheel  and  presenting  it  in  operative  relation  to  an 
electrical   conductor. 

772,288.  Ventilated  Coil  for  Electrical  Apparatus. 
Newitt  J.  Neall,  Edgewood  Park,  Pa.,  assignor 
to  the  Westinghouse  Electric  and  Manufacturin,g 
Company,  Pittsburg,  Pa.  Application  filed  Jan- 
uary 20,  1904. 

The  coil  comprises  a  suitably  insulated  conducto- 
wound  in  a  number  of  layers,  each  having  a  number  of 
turns,  and  non-conducting  material  forms  diagonal  ven- 
tilating  ducts  between   the  layers. 

772,291.  Automatic  Circuit-closer.  Hermann  G.  Pape, 
New  York,  N.  Y.    Application  filed  May  17,  1904. 

A  hollow  handle  has  a  loose  ball  confined  therein  and 
a  detachable  plug  closing  one  end  of  the  handle.  Fixed 
and  movable  contact  elements  mounted  on  the  plug  have 
their  point  of  contact  substantiallj-  at  the  axis  thereof, 
the  ball  being  disposed  to  urge  the  movable  clement  into 
engagement  with  the  fixed  element  when  the  handle  as- 
sumes an  upright  position.  A  stop  is  disposd  to  prevent 
the  ball  from  moving  an  appreciable  distance  away  from 
the   movable   contact  element. 

772,298.     Trolley-wire  Support.     William  H.  Spiller, 
Aurora,    111.,   assignor  to   the   Wilcox   Manufac- 
turing  Company,   Aurora,   111.     Application   filed 
February  2,    1904. 
Details   are    described. 

772,308.  Telephone  Meter.  Henry  Abbott,  New 
York,  N.  Y.    Application  filed  August  17,  igoi. 

A  registering  mechanism  comprising  a  dial  and  index  is 
actuated  in  connection  with  a  telephone  for  taking  sep- 
arate  imprints   from  the   dial  and  index. 

772,310.  Mouthpiece  for  Telephone  Transmitters. 
Ira  S.  Ashe.  Philadelphia,  Pa.  Application  filed 
June  18,   1904. 

A  number  of  mouthpieces  are  constructed  so  that  any 
one  can  be  brought  into  operative  relation  with  the 
transmitter. 

772,313.  Electric  Controller.  Arthur  W.  Harrison. 
Los  Angeles,  Cal.  Application  filed  -Augttst  24, 
1903'. 

A  pivoted  contact  frame  has  separately  removable 
contact-carrying    bars    provided    with    contacts    adapted    to 
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engage  one  end  of  the  brusE.  A  star  wheel  is  adapted 
to  engage  the  roller  on  the  brush  frame  and  a  stationaiy 
contact  is  adapted  to  engage  the  other  end  of  the  brush. 

772.321.  Tr()lley.  Perry  Anderson,  Sharpsburg,  Pa. 
Application  filed  June  20,  1904. 

The  base  is  provided  with  a  bearing  stud,  a  grooved 
wheel,  a  disk  provided  with  a  projecting  lug,  and  re- 
silient means  for  normally  maintaining  the  disk  and  lug 
in  position. 

772.322.  Feeder  Protection.  Leonard  Andrews,  Man- 
chester, England.  Application  filed  November' 
6,   1903. 

Parallel  feeders,  a  differential  choke  coil  connecting 
the  feeders,  an  electromagnetic  device  operative  upon 
the  unbalancing  of  current  flow  in  the  choke  coil  and  a 
switch  in  the  circuit  of  a  feeder  are  adapted  to  be 
operated   by   the   device. 
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772,327.  Cut-out  for  Rural  Telephones.  Richard  E. 
Pedigo,  Lucas,  Iowa.  Application  filed  April  21 
1904. 

A     lightning    arrester     and     cut-out     sysicrn     for     rural 
telephones   is   described. 

Reissues. 

12.273.  Electric  Circuit-closer  and  Breaker.  Thomas 
H.  McQuown,  BiggsviUe,  111.  Original  applica- 
tion filed  September  26,  1902.  Patented  January 
19,.  1904,  No.  749,743.  Divided  and  apph- 
cation  for  reissue  filed  July  7,  1904. 

The    details    of    an    electric    circuit    closer    and    breaker 
are   described. 

12.274.  Electrical  Warp  Stop  Mbtion  for  Looms 
Frederic  Kip,  Montclair,  N.  J.,  assignor  to  the 
Kip-Armstrong  Company  of  New  York.  Appli- 
cation filed  August   13,   1904. 

In  the   apparatus  is  a  device   for   automatically  closing 
the  circuit  when  a  warp  thread  breaks. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
October  18,  1904; 

"''¥/■.     '^"'f-''  1,'"'^'"    *•"■    Bynamo-electrlc    Machines   and 

Motors.     E.   H.   Amet,    Chicago,  111. 
371,555-     Anti-induction  Device.     J.    Curran,  Portland,  Ore 
371.557-      Means  for  Preventing  Induction  on  Electrical  Con- 
ductors,     b.    C.    Drew,    Boston,  jMass. 
.171,559.     Electric  Meter.     R.    N.   Dyer,  East  Orange,  N    T 
371,570.      bocket    and    Key    for    Incandescent   Lamps.      T.    T 

Fisher,  Allegheny,  Pa.  f>       J      J- 

371,583..     Eleclrical    Registering  Device.      A.    S.    Hobby.    Cin- 

nati,  Ohio. 
371,640.     Electric  Alarm  and  Recorder  for  Oil  Presses    E  ■\^' 

Thompson,  Charlotte,  N.   C. 
371,655.      Electromagnetic   Brake   Apparatus.      G.    T.   Woods 

Cincinnati,   Oiiio. 
371,664.       Electric     Forceps.       J.     Brannan    and     William     E. 

Stone,    Denver,    Colo. 
371,081.     Conductor   for   Electric  Wires.     J.    Grant.   Omaha, 

Neb. 
371,696.     Electric  .Alarm  Clocl,-.     Simeon  P.  Meads,  Oakland, 

Cal, 
371,720.     Electrical    Indicator.       M.    Waddell,     New      York, 

N.   Y. 
371.75-.     Electric  Call  or  Signal  Apparatus.     G.  W.   I'oster. 

Galveston,     Texas. 
371.755.      Vibrating  Rheotcme.     J.  R.  Hard,  New  York,  N.  Y. 
27^,757-     Telephone  Holder.     A.   L.   Hott,   Cincinnati.  Ohio. 
371,808.     Joint    for     Lead-covered     Cables.       R.     S.     Waring, 

Pittsburg.    Pa. 
371,840.      Electric  Circuit  Connection.      S.  Heffner  and  J.   IT. 

Phillips.   Pottsville,  Pa. 
371,869        Coin-operated    Eleclrical    Weighing    Scale.       E.    R. 

Whitney,    Manchester,    N.    H. 
371,876.      Fire-alarm  Telegraph.      C.    Burgher,  Boston,   Mass. 
.171.S93.      Electrical    Distribution    and    Charge    of    Secondary 

Batteries.       F.     King,    Fiiliam,     County    of    Jtiddlcsex, 

England. 


SPECIAL  MENTION. 

Dr.  Emil  H.  Grubbe  of  52  State  Street,  Chicago, 
announces  that,  in  addition  to  his  lecture  courses, 
he  is  able  to  offer  unexcelled  facilities  for  private 
instruction  in  all  clcctrotherapeutic  subjects  and  espe- 
cially X-ray  work. 

The  Pittsburg  Special,  via  Pennsylvania  Lines, 
leaves  Chicago  daily  at  7 :30  p.  m. ;  arrives  at  Pitts- 
burg 7:45  next  morning.  Sleeping  car  for  Youngs- 
town  and  Newcastle  on  this  train.  Tickets  and  full 
information  at  city  office,  248  Clark  Street.  Chicago. 

The  simplicity  of  the  handsome  new  office  building 
of  the  B.  F,  Sturtevant  Company  at  Hyde  P.ark, 
Mass,,  brings  it  into  harmony  w-ith  the  shop  build- 
ings, bearing,  however,  a  more  stately  appearance. 
It  is  about  45  feet  wide  and  125  feet  long,  with  four 
stories  and  a  basement.  One-half  of  the  basement 
is  occupied  by  the  printing,  plant  and  its  stock  room. 
Another  portion  is  used  as  a  lunch  room  for  the 
office  force,  while  the  heating  and  ventilating  appa- 
ratus is  also  located  in  the  basement.  Naturally,  the 
building  is  heated  and  ventilated  by  the  Sturtevant 
ian  system.    The  galvanized-iron  heat  flues  are  built 


into    the    walls    and    convey    the     heated     fresh     air 
through  register  openings  into  the  various  rooms. 

The  Wagner  Electric  Manufacturing  Company  of 
St.  Louis  invites  electrical  men  visiting  St.  Louis  to 
call,  either  at  the  factory  or  at  the  company's  World's 
Fair  exhibit,  or  both.  The  month  of  October  and 
the  early  part  of  November  will  be  advantageous  for 
comfortable  sight-seeing,  and  if  there  is  any  way 
in  which  the  Wagner  company  can  add  to  the  pleasure 
of  electrical  representatives  while  in  the  city  of  St. 
Louis,  it  will  consider  it  a  privilege  to  be  called 
upon.  Mr.  W.  A.  Layman  is  the  general  manager 
of  the  company. 

The  Kaisling  self-soldering  protector,  manufac- 
tured by  the  American  Electric  Fuse  Company,  has 
lieen  adopted  by  the  Merchants'  Mutual  Telephone 
Company  of  Michigan  City,  Ind.,  for  use  with  the  new 
switchboard  equipment  to  be  installed  by  the  Strom- 
hcrg-Carlson  Telephone  Mantifacluring  Company. 
The  contract  calls  for  Soo  pairs,  immediate  installa- 
tion. The  Kaisling  protector  was  selected  upon  its 
merits.  The  American  Electric  Fuse  Companj^  espe- 
cially congrat.ulates  itself  upon  getting  this  order, 
because  at  the  time  the  order  was  taken  the  customer 


did  not  have  the  opportunity  of  seeing  anything  more 
than  a  rough  sketch  and  crude  hand-made  sample 
of  the  Kaisling  protector. 

The  Fres-Ivo  Chemical  Company,  Fort  Wayne, 
Ind.,  manufacturer  of  Frcs-Ko  soldering  paste,  com- 
mutator compound  and  soldering  stick,  reports  a 
rapidly  increasing  demand  for  its  products  among 
electric-light  stations  afflicted  w'ith  commutator  "dis- 
eases" and  among  artisans  desiring  a  reliable  solder- 
ing paste  or  stick.  In  introducing  this  commutator 
compound  the  Fres-Ko  company  manufactures  one 
brand  of  compound  for  direct  and  another  for  alter- 
nating-current machine  service.  The  Fres-Ko  alter- 
nating-current compound  is  a  practical  scouring  coin- 
pound  which  keeps  the  collector  rings  smooth  .ind 
free  from  greasy  or  sandy  surface  and  cleans  them 
thoroughly.  The  direct-current  compound  is  one  no 
less  positive  in  solving  the  electrician's  cares  and 
anxieties.  This  direct-current  compound  is  specially 
and  dififerently  prepared  by  the  company's  chemists 
for  direct-current  commutators.  To  be  fully  appre- 
ciated, however,  a  personal  trial  of  the  compound  is 
necessary,  for,  as  the  company  puts  it,  "One  never 
knows  what's  new  in  good  things  until  a  trial — then 
the  surprise." 


WESTERN  ELECTRICIAN 


EVERY  SATURDAY 


Vol.  XXXV. 


CHICAGO,  OCTOBER  29,  1904 


No.  18 


Electrically  Operated  Warship    Models 
at  the  Naval  Show  on  the  "Pike." 

A  large  majority  of  the  exposition  visitors  at 
St.  Louis  -who  have  witnessed  tlie  naval  show  on  the 
"Pike"  are  probably  unaware  that  everything  con- 
nected with  the  reproduction  of  the  Battle  of  San- 
tiago is  operated  by  electricity,  even  to  the  firing  of 
the  torpedoes,  M-hich,  toward  the  end  of  the  realistic 
engagement,  blow  some  of  the  miniature  ships  into 
a  thousand  pieces. 

For  the  benefit  of  those  who  have  not  seen  this 
interesting  spectacle  a  description  of  it  may  be 
necessary.  The  show  is  one  of  the  attractions  on  the 
"Pike"  and  is  intended  to  illustrate  in  as  realistic 
manner  as  possible  the  maneuvering  of  a  fleet  of 
warships    and    also   the   destruction    of  the    Spanish 


but  there  are  also  the  New  York,  Brooklyn,  Oregon, 
Olympia  and  other  favorites  of  the  war,  and  it  is 
the  battle-scarred  veterans  on  which  the  fighting 
falls.  Inuring  the  first  half  of  the  performance  the 
United  States  ships  appear  and  go  through  various 
naval  maneuvers.  The  second  half  represents  the 
battle.  A  Spanish  merchantman  tries  to  run  the 
blockade  and  is  destroyed.  The  Spanish  fleet  then 
appears  and  the  battle  is  on;  the  cannonading  is 
terrific;  ships  are  set  on  fire  and  burn  to  the  water's 
edge;  others  are  torpedoed  and  sunk,  and  the  battle 
finallj'  ends  with  the  American  force  triumphant. 

How  this,  is  all  accomplished  will  be  of  interest, 
and  a  visit  to  the  sheltered  harbor  behind  the 
scenes  throws  considerable  light  on  the  subject. 
There  are  2S  of  the  miniature  ships  in  all,  built  on  a 


36-cell  storage  battery,  also  of  special  design,  and 
giving  a  pressure  of  65  volts.  Two  hours  are  re- 
quired to  charge  the  battery.  Like  the  motor,  the 
battery  may  be  submerged  in  water  for  a  long 
period  of  time  without  injury.  It  often  happens  that 
one  of  these  vessels  is  sunk  (not  in  battle,  but  from 
some  injury)  and  all  that  is  necessary  is  to  pump 
the  water  out  and  repair  the  leak,  when  the  motor 
and  battery  are  ready  to  perform  their  duty  again. 
Inside  each  boat  there  are  six  eight-volt  lamps,  on 
the  masts  three  or  four  eight-volt  lamps,  while  on 
strings  extending  from  mast  to  mast  there  are  24 
eight-volt  lamps.  As  already  stated,  the  circuits  of 
these  lamps  are  controlled  from  a  keyboard  within 
the  operator's  reach. 

On  page  346  is  presented  a  simple  sketch  showing 
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squadron  by  the  American  ships  in  the  Battle  of 
Santiago.  A  lagoon  some  300  feet  long  by  200 
feet  wide  lies  in  front  of  the  observer  and  repre- 
sents that  part  of  the  Caribbean  Sea  adjacent  to  the 
harbor  of  Santiago.  At  the  side  of  the  lagoon  op- 
p_osite  the  spectators'  seats  rise  the  heights  of  the 
frowning  Cuban  coast,  as  is  well  shown  by  the  il- 
lustration on  this  page.  Two  harbor  entrances  are 
to  be  seen — one  that  of  Santiago,  the  other  that 
forming  the  base  of  the  American  fleet,  which,  at 
the  beginning  of  the  "war"  part  of  the  performance, 
is  blockading  the  port  of  Santiago,  and  "bottling  up" 
the  Spanish  squadron  in  the  harbor  of  that  city. 
The  models  of  the  warships — particularly  of  the 
American  vessels — are  excellently  well  executed, 
with  the  general  contour,  disposition  of  funnels,  tur- 
rets, fighting  tops,  etc.,  in  exact  imitation  of  the 
originals.  Battleships  are  lead-colored,  cruisers 
white  and  torpedo-boats  black.  The  ships  are  self- 
contained  and  move  about  the  waters  of  the  minia- 
ture ocean  with  precision  and  ease.  Smoke  issues 
from  the  funnels  and  from  the  muzzles  of  the  guns 
when  there  is  firing,  either  in  salutes  or  in  action. 
A  number  of  ships  are  represented  which  have  been 
built  since  the  Spanish-American  war,  as  the  battle- 
ships Missouri,  Illinois  and  others,  and  the  whole 
fleet  takes  part  in  the  opening  maneuvers  of  "Peace," 


scale  of  exactly  i  to  25 ;  the  ships  thus  range  in 
length  from  15  to  24  feet,  and  they  draw  about 
2j/^  feet  of  water.  From  the  keel  to  the  upper  deck 
the  depth  is  about  four  feet  in  the  battleships  and,  of 
course,  somewhat  less  in  the  cruisers.  This  gives 
ample  room  for  the  man  that  operates  the  ship  to  sit 
inside  and  handle  his  apparatus,  his  head  passing 
up  into  a  turret,  through  apertures  in  which  he  is 
enabled  to  see  out  and  guide  his  ship.  As  he  sits  in 
his  little  compartment  beneath  the  deck,  conveniently 
arranged  at  his  left  hand  is  the  keyboard  for  con- 
trolling the  light  circuits  on  the  ship.  Here  are 
also  located  the  fuses,  charging  plugs  and  steering 
wheel.  On  the  right-hand  side  is  the  switch  for 
controlling  the  motors  and  also  the  resistances. 

Each  boat  is  supplied  with  a  one-horsepower 
motor  of  special  design,  which  drives  the  propeller 
shaft  by  means  of  a  pigskin  friction  wheel.  The 
use  of  this  is  to  prevent  the  moisture,  which  would 
be  likely  to  creep  in  and  follow  along  the  pro- 
peller shaft,  from  getting  to  the  motor.  The  con- 
stant wetting  of  the  motor,  due  to  leakage,  if  an 
ordinary  gearing  were  used,  would  in  time  impair 
the  insulation,  though  the  motors  may  be  submerged 
in  water  several  days  and  run  perfectly  when  they 
are  taken  from  the  water. 

Current  for  the  motor  and  lamps  is  supplied  by  a 


approximately  the  arrangement  of  the  harbor  and 
giving  a  general  idea  of  how  the  ships  are  stationed 
"behind  the  scenes."  There  are  two  entrances  to 
the  "harbor,"  through  which  the  ships  advance  and 
retire  during  the  performance.  Each  ship  has  its 
own  point  for  tying  up,  or  dock.  The  charging 
plant  is  in-  a  room  at  one  corner.  There  is  a  switch- 
board with  one  panel  for  each  ship  located  at  the 
rear.  From  this  board  any  or  all  the  ships  may 
receive  their  charging  current  at  the  same  time. 
The  board  is  fitted  with  the  necessary  switches  and 
instruments,  there  being  an  ammeter  and  voltmeter 
for  each  panel.  Near  the  (spectators')  left  entrance 
to  the  harbor  is  a  repair  floor  with  the  necessary 
tools. 

A  great  amount  of  powder  is  burned  during  the 
performance.  Each  ship  is  supplied  with  four 
rapid-fire  guns,  which  fire  from  the  turrets.  They 
are  of  about  .45  caliber  and  350  shots  are  fired  from 
each  boat  during  a  performance,  which  lasts  nearly 
an  hour. 

During  the  first  part  of  the  show  there  are  exhibi- 
tions of  target  practice  and  torpedo  practice.  To 
make  this  latter  seem  realistic  small  mines  are  sub- 
merged near  the  target,  which  are  fired  by  means 
of  an  electric  circuit  when  the  proper  time  arrives, 
throwing  up  columns  of  water  a  hundred  feet  in  the 
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air.  The  crowning  feature  at  tlie  close  of  the  battle 
is  the  blowing  up  of  several  Spanish  ships.  These 
ships,  of  course,  contain  no  occupant  and  are  of  a 
cheap,  fiimsy  construction.  They  are  towed  into 
their  places  by  ropes  and  each  contains  a  charge  of 
powder  sufficient  to  blow  them  to  fragments  when 
the  charge  is  exploded  by  current  sent  through  an 
electric  circuit  which  operates  a  simple  sparking  de- 
vice. 

One  of  the  interesting  features  is  a  small  sub- 
marine boat,  which  takes  part  in  the  show.  In  the 
exhibition  at  St.  Louis  this  boat  does  not  go  en- 
tirely out  of  sight,  due  to  the  fact  that  the  basin 
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is  shallow  and  the  bottom  covered  with  mud,  the 
suction  of  which  would  be  liable  to  hold  the  boat 
down.  In  other  places  where  the  show  has  been 
given  and  there  has  been  a  concrete  bottom  to  the 
basin  the  boat  has  been  made  to  disappear  entirely 
and  stay  under  1V2  hours  with  a  man  inside.  It  is 
made  with  a  double  bottom  and  water  can  be 
pumped  into  or  out  of  the  space  between  by  a  small 
centrifugal  motor-driven  pump,  carried  on  board, 
causing  the  vessel  to  rise  or  sink  at  the  will  of  the 
operator.  The  electrical  equipment  is  similar,  with 
the  exception  of  the  pumping  apparatus,  to  that  on 
the  battleships  and  cruisers. 

Altogether  the  show  is  an  interesting  one,  not 
only  in  a  spectacular  way,  but  also  as  embodying 
much  of  educational  and  technical  interest.  It  is 
the  product  of  one  man — Mr.  David  Goldstein — who 
has  designed  the  models  after  actual  warships  now 
afloat  and  worked  out  the  designs  for  all  the  elec- 
trical equipment.  Naval  shows  have  been  given  at  the 
London  Exposition  in  1898,  Paris  in  1900,  Diisseldorf 
in  1902,  Hanover  in  1903,  and  St.  Louis  in  1904.  No 
small  amount  of  skill  is  required  to  manipulate  the 
ships,  which,  without  an  error,  go  through  the  maneu- 
vers of  a  fleet  at  sea,  and  15  days  are  required  to 
drill  a  new  man  in  the  performance  of  his  duties 
before  he  is  allowed  to  take  part  in  one  of  the  per- 
formances. 


Rles    Patent    for    Electric   Elevators   In 
Litigation. 

The  case  of  the  Otis  Elevator  Company  versus  the 
Barth  Manufacturing  Company  was  argued  before 
the  United  States  Circuit  Court  of  Appeals  in  Chi- 
cago on  October  sist.  The  Otis  Elevator  Company 
was  the  complainant  and  asserted  that  the  Ries  pat- 
ent. No.  356.963,  covers  broadly  all  forms  of  electric- 
elevator  systems  and  therefore  that  the  defendant. 
and,  indeed,  all  other  manufacturers  of  such  appa- 
ratus, infringe.  The  defendant  answers  that,  in  the 
first  place,  the  Ries  patent  involved  is  not  a  pioneer 
patent,  and  therefore  not  entitled  to  claim  broadly 
originality  in  this  class  of  apparatus.  Furthermore, 
the  defendant  asserts  that  the  claims,  even  if  they 
had  the  advantage  of  priority,  are  not  broad  enough 
to  cover  the  general  field  of  electric  elevators.  The 
case  was  brought  up  from  the  United  States  Circuit 
Court  for  the  Eastern  District  of  Wisconsin,  where 
Judge  W.  H.  Seaman  held  that  the  defendant's  ap- 
paratus did  not  infringe.  The  complainant  was  rep- 
resented b\'  Frank  T.  Brown  of  Brown  &  Darby 
and  the  defendant  by  \V.  Clyde  Jones  of  Jones  & 
Addington,  both  of  Chicago.    Decision  was  reserved. 


Conduit  Deal  In  Philadelphia. 

The  Philadelphia  Electric  Company,  of  which  J. 
B.  McCall  is  president,  has  purchased  the  conduits 
of  the  Keystone  Telephone  Company.  The  price  is 
reported  to  have  been  $2,500,000,  and  the  Keystone 
company  is  to  pay  $112,000  annually  for  the  use 
of  the  conduits.  The  Western  Union  Telegraph 
Company  is  also  to  pay  an  annual  rental  of  $13,000 
for  certain  conduits.  The  proposed  ordinance  giv- 
ing the  Philadelphia  Electric  Company  the  exclusive 
rights  of  electric  lighting  in  the  sections  where  the 
conduits  are  laid  will  have  to  be  signed  and  sealed 
before  the  money  is  paid  over. 
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Production  of  the  Diamond  in  the  Elec- 
tric Furnace. 
Bv  A.  De  Courcy. 

Among  the  processes  of  nature  which  are  being 
imitated  by  artificial  means  none  is  more  striking 
than  the  production  of  the  diamond  in  the  electric 
furnace  by  Prof.  Henri  Moissan.  These  e.xperi- 
ments,  which  were  begun  some  years  ago,  are  now 
being  carried  out  in  the  laboratory  of  the  Sor- 
bonne,  at  Paris,  w-ith  great  success.  Mr.  Moissan 
commenced  the  work  by  a  careful  study  of  carbon 
in  all  its  known  forms,  including  the  diamond  and 
different  forms  of  graphite  occurring  in  nature;  also 
the  graphites  which  are  produced  at  a  high  tempera- 
ture in  the  electric  furnace. 

He  came  to  the  conclusion  that  the  diamond  is 
produced  by  the  crystallization  of  carbon  under  high 
pressure  in  the  lower  strata  of  the  globe.  How  to 
reproduce  these  conditions  was  the  question.  He 
proposed  to  dissolve  carbon  in  a  liquid  matter  in 
fusion  and  then  by  cooling  allow  it  to  crystallize 
under  a  high  pressure.  Cast  iron  in  fusion  in  the 
electric  furnace  is  found  to  dissolve  large  quantities 
of  carbon.  When  the  mass  coofe  it  increases  in 
volume  in  passing  from  the  liquid  to  the  solid  state, 
and  this  causes  a  strong  pressure  inside  the  mass. 
The  carbon  then  separates  out  in  the  form  of 
graphite  or  transparent  crystals,  which  are  found 
to  be  diamonds.  These  particles  are  usually  of 
microscopic    size. 

In  the  first  experiment.  200  grammes  of  Swedish 
iron  was  put  in  a  small  carbon  crucible.  On  top 
was  placed  a  layer  of  powdered  charcoal.  The 
crucible  is  placed  in  the  electric  furnace.  With  a 
current  of  60  volts  and  350  amperes  the  heat  lasts 
for_  three   to   six    minutes.     The    furnace    is   opened 


FIG.    I.      ELECTRIC   FURNACE   IN    WHICH     ARTIFICIAL    DIA-1 
MONDS   ARE   PRODUCED. 

and  the  crucible  taken  up  with  a  pair  of  tongs  and 
plunged  into  a  bucket  of  cold  water.  The  metallic 
mass  when  cold  is  treated  with  acids,  which  dis- 
solve most  of  it.  The  residue  contains  different 
forms  of  graphite  and  also  black  and  transparent 
diamonds.  Although  the  transparent  crystals  are 
of  microscopic  size  (a  few  of  them,  however,  reach 
one-half  millimeter  or  0.02  inch)  they  have  all  the 
characteristics  of  the  diamond  and  resemble  the 
minute  diamonds  found  in  nature ;  their  clearness 
is  remarkable  sometimes.  Some  of  the  specimens 
have  rounded  angles,  others  appear  as  broken  frag- 
n:ents.  Cubes  and  diiTerent  crystalline  forms  are 
seen,  al.so  irregular  forms.  The  density  corre- 
sponds with  that  of  "the  diamond,  being  near  3.5. 
The  crystals  will  scratch  the  ruby  very  deeply. 
They  burn  in  oxygen  with  scarcely  a  trace  of  ash 
and  produce  carbon  dioxide  gas.  No  substance 
but  the  diamond  will  answer  to  these  three  tests 
of  density,  hardness  and  combustion  in  oxygen. 

The  electric  furnace  is  of  the  well-known  type 
brought  out  by  Prof.  Moissan.  It  consists  of  a 
large  block  of  chalk  with  a  circular  cavity  in  the 
center,  which  contains  the  crucible.  The  carbons 
are  laid  in  grooves  and  the  arc  is  formed  just  over 
the  crucible.  A  top  cover  of  chalk  closes  up  the 
furnace.  The  length  of  the  arc  is  regulated  by 
sliding  the  carbons  in  or  out  by  hand. 

The  first  experiments  yielded  but  a  minute  quan- 
tity of  the  crystals,  and  it  was  only  after  long  and 
careful  tests  that  enough  of  them  could  be  col- 
lected to  make  the  observations.  Mr.  Moissan  then 
looked  for  a  method  by  which  he  could  obtain  the 
crystals  in  greater  number.  He  succeeded  in  doing 
so  by  several  different  processes.  In  one  experiment 
sugar  charcoal  is  strongly  compressed  in  a  cylinder 
of  soft  iron,  which  is  closed  by  a  screw  plug  of  the 
same  metal.  The  cylinder  is  four  centimeters  long 
and  one  centimeter  inside  diameter.  The  thickness 
of  the  metal  is  about  one  centimeter.  In  the  electric 
furnace  is  melted  a  quantity  of  soft  iron  in  a  crucible, 
from   50  to   200   grammes.     This   operation   requires 
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but  a  few  minutes.  The  cylinder  containing  the  car- 
bon is  quickly  introduced  into  the  melted  iron.  The 
crucible  is  then  taken  out  of  the  furnace  and  plunged 
into  a  bucket  of  water.  In  this  way  he  brings 
about  the  rapid  formation  of  a  layer  of  solid  iron. 
When  the  layer  is  at  a  low  red  heat  the  crucible  is 
taken  ou  tof  the  water  and  allowed  to  finish  cooling 
in  the  air. 

When  the  mass  which  is  thus  formed  is  broken, 
a  layer  of  iron  is  found  at  the  outer  part,  then  comes 
a  less  carbonized  metal  and  in  the  center  is  a  por- 
tion containing  a  large  percentage  of  carbon,  in 
which  are  found  the  small  diamonds.  In  this  way 
J'Ir.  Moissan  obtained  both  black  and  transparent 
diamonds.  One  of  the  latter  measured  0.4  millimeter 
in  its  greatest  length.  It  answers  to  all  the  tests 
for  the  diamond.  Black  diamonds  were  also  ob- 
tained in  this  way. 

It  seemed  in  these  different  experiments  that  the 
speed  of  cooling  had  a  predominating  influence  on 
the  formation  of  the  crystallized  carbon.  When  the 
crucible  of  the  first  experiment  was  cooled  in  water, 
the  layer  of  water  vapor  which  formed  around  it 
prevented  the  actual  contact  between  the  red-hot 
crucible  and  the  water,  and  so  prevented  the  heat 
from  being  conducted  off.  The  cooling  at  first  is 
carried  on  rather  by  radiation.  To  give  a  more 
rapid  cooling  it  was  thought  best  to  cool  the  liquid 
metal  by  conduction.  A  certain  quantity  of  iron  is 
melted  in  the  electric  furnace  and  saturated  with 
carbon.  The  cooling  bath  is  formed  of  melted  lead, 
which  is  kept  about  its  fusing  point,  325°  C.  The 
crucible  filled  with  liquid  iron  at  3,000  degrees  is 
immersed  quickly  to  the  bottom  of  the  melted  lead. 

As  the  iron  is  lighter  than  the  melted  lead  it 
separates  from  the  crucible  in  small  masses  of 
spherical  form,  which  rise  through  the  bath  and 
come  to  the  surface.  (When  the  iron  is  saturated 
M-ith  carbon  in  the  electric  furnace  it  becomes  so 
viscous  that  the  crucible  can  be  overturned  and  it 
will  not  run  out.  But  as  soon  as  it  cools,  the  metal 
becomes  more  liquid  and  gives  up  carbon  in  the 
form  of  graphite.)  The  globules  of  iron  which 
float  on  the  surface  of  the  bath  are  collected.  The 
lead  is  dissolved  off  by  nitric  acid  and  the  iron  is 
treated   as   before  to   separate  the  diamonds. 

The  amount  of  crystals  is  somewhat  larger  by 
this  method  and  it  is  noticed  that  the  transparent 
diamonds  are  especially  clear  and  brilliant.  The 
markings  on  their  surface  closely  resemble  those 
of  rough  diamonds.  One  of  these  transparent  dia- 
monds, whose  diameter  reached  0.57  millimeter,  has 
the  form  of  a  triangle,  with  rounded  corners.  Its 
limpidity  is  perfect.  The  surface  is  covered  with 
irregular  impressions  having  the  aspect  of  small 
cubes.  It  is  interesting  to  note  that  this  specimen, 
three  months  after  its  formation,  was  found  to  be 
cracked,  and  soon  broke  into  three  pieces.  Some 
of  the  diamonds  from  the  Cape  show  the  same 
peculiarity,  and  the  analogy  is  striking.  This  ac- 
tion must,  no  doubt,  be  attributed  to  the  strong 
pressure  which  was  brought  to  bear  upon  the  mass 
at  the  time  of  its  formation.  The  samples  of  dia- 
mond prepared  by  this  method  of  cooling  in  metal 
presented    some    interesting    shapes.     In    most    cases 


FIG.   2.       MOISSAN   ELECTRIC   FURNACE   CLOSED. 

the  surface  of  the  crystals  is  smooth  and  brilliant; 
at  other  times  it  resembles  shagreen  leather.  All  of 
them  show  the  luster  which  is  characteristic  of  the 
diamond,  and  when  a  beam  of  light  is  let  fall  on 
them  they  shine  with  a  brilliant  glow. 

In  a  new  series  of  experiments  it  was  desired  to 
diminish  the  volume  of  the  fused  iron  and  to  cool  it 
much  more  quickly.  The  ideal  experiment  was  to 
bring  the  iron  into  the  form  of  a  sphere  and  then 
exert  a  great  pressure  upon  it.  Such  a  result  could 
be  obtained  with  small  masses  of  iron,  letting  them 
fall  into  a  bath  of  mercury,  which  would  cool  them 
very  rapidly.  The  experiment  was  carried  out  with 
an  electric  furnace  of  the  above  type.  In  the  bottom 
is  a  circular  hole  six  centimeters  in  diameter  for 
the  metal  to  run  out.  The  carbon  electrodes  had  a 
diameter. of  five  centimeters.     The  positive  one  was 
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hollow,  and  into  it  slid  an  iron  rod,  which  could 
be  adjusted  as  desired.  The  furnace  (Fig.  i)  was 
fixed  on  two  brick  supports  and  below  it  was  placed 
an  iron  vessel  containing  10  centimeters  of  mercury, 
with  water  above  it  of  twice  that  depth.  The  arc  is 
formed  between  the  carbons  with  a  current  of  1,000 
amperes  at  60  volts.  When  the  furnace  commences 
to  work  normalljf  (at  the  end  of  two  or  three  min- 
utes) the  iron  rod  is  advanced  slowly  into  the  arc. 
The  metal  is  melted  and  becomes  rapidly  saturated 
with  carbon.  The  fused  metal  then  falls  through 
the  lower  opening  in  the  form  of  shot.  The  incan- 
descent spheres  fall  into  the  vessel  through  the 
water  and  to  the  bottom  of  the  mercury,  which  rap- 
idly cools  them.  The  experiment  is  easy  to  carry 
out,  and  several  pounds  of  the  iron  shot  can  be  ob- 
tained in  a  short  time.  Black  and  transparent  dia- 
monds are  found  in  these  globules.     The  latter  oc- 


FIG.    3.       MOISSAN     ELECTRIC      FURNACE      OPEN    SHOWING 

CARBONS    AND    CRUCIBLE    AFTER    PRODUCTION    OF 

DIAMONDS. 

cur  in  very  small  crystals,  but  they  have  a  remark- 
able regularity. 

Another  method  of  producing  the  crystals  was  by 
the  rapid  cooling  of  a  mass  of  liquid  iron  saturated 
with  carbon,  by  using  an  iron  cylinder.  The  latter 
was  iS  centimeters  long  by  14  in  diameter  and  had  a 
three-centimeter  hole  bored  in  it  to  12  centimeters 
depth.  This  hollow  cjdinder  could  be  corked  by  an 
iron  stopper,  which  fitted  into  the  opening.  The 
cylinder  was  placed  upright  in  a  bucket  partly  filled 
with  water.  About  400  grammes  of  iron  was  melted 
in  the  electric  furnace  and  saturated  with  carbon. 
The  liquid  metal  is  run  into  the  cylinder  and  the 
opening  quickly  corked  by  the  iron  stopper.  In  this 
case  the  cooling  is  very  rapid.  The  outer  mass  of 
iron  is  then  turned  off  in  a  lathe  and  the  interior 
part  treated  to  separate  the  diamonds.  This  method 
gives  the  best  results  and  the  crystals  are  obtained 
in  larger  quantities.  Some  of  the  specimens  are  of 
a  very  fine  quality  and  perfectly  transparent.  By 
using  a  copper  cylinder  of  the  same  size  the  cooling 
is  more  rapid  and  the  qualit}"-  of  the  diamonds  is 
still  better. 

Fig.  2  shows  the  Moissan  furnace  closed.  In  Fig. 
3  the  furnace  is  shown  open,  with  carbons  and 
crucible,  as  it  appears  after  the  operation. 


Western  Electric  Personnel. 

Several  changes  have  been  made  recently  in  the 
staff  of  the  Chicago  organization  of  the  Western 
Electric  Company.  Mr.  J.  W.  Johnston,  who  has 
been  on  the  general  staff  as  treasurer  for  some  five 
or  six  years,  has  assumed  the  duties  of  Chicago  man- 
ager. He  will  be  aided  in  his  work  by  two  assist- 
ant managers — M'r.  C.  E.  Mitchell,  who  has  for  some 
years  filled  the  position  of  assistant  to  President 
E.  IVr.  Barton,  and  Mr.  H.  A.  Halligan,  who  is 
taken  from  the  position  of  chief  clerk  at  Chicago  to 
assume  his  new  duties.  Mr.  Halligan  will  be  in 
direct  charge  of  clerical,  stock  and  other  service 
departments,  while  Mf.  Mitchell  will  become  respon- 
sible for  the  power  and  lighting-apparatus  business 
in  its  various  departments,  the  telephone  and  supply 
sales  departments  and  the  purchasing  and  advertis- 
ing departments.  Mr.  F.  V.  Bennis,  who  has  acted 
as  assistant  treasurer  on  the  general  staff  and  has 
been  located  in  New  York,  has  been  relieved  of  his 
duties  there  and  has  been  transferred  to  Chicago, 
where  he  will  assume  some  of  the  important  work 
in  the  financial  department  which  Treasurer  John- 
ston has  laid  down.  Mr.  Phillip  Darlington,  formerly 
superintendent  of  the  Sprague  Electric  Company's 
shops,  w'ho  far  the  last  few  months  has  been  travel- 
ing abroad,  has  returned  to  America  and  has  become 
attached  to  the  Chicago  staff  of  the  Western  Electric 
Company  as  superintendent  of  the  new  shops  at 
Hawthorne,  where,  it  is  reported,  that  the  company 
will  begin  operations  in  power  and  lighting  work 
the  early  part  of  next  year. 
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The  Weissmann  Electric  "Pearls." 

By  Alfred  Gradenwitz. 

A  very  ingenious  form  of  electric  glow  lamps  for 
decorative  purposes  has  been  designed  by  Mr.  G. 
Weissmann  of  Paris.  The  new  lamp  allows  of 
chandeliers,  garlands  and  other  electric-light  designs 
being  formed  readily  and  according  to  any  desired 
pattern.  The  lamps  are  insulated  by  "pearls,"  so 
as  to  be  free  from  any  socket,  and  with  bare  con- 
ductors. 

The  glass  pearls  serving  for  insulation  are 
threaded  on  the  conductors,  so  that  the  latter,  while 
conveying  the  current,  will  serve  as  mechanical  sup- 
ports of  the  glass  pieces  used  for  decoration.  This 
arrangement  is  shown  in  Figs,  i  to  3. 
The  pearls  (bi  b;),  Fig.  i,  threaded  on 
the  conductors,  are  sufficiently  crowded 
to  avoid  any  discontinuity  between  them 
and  to  obtain  the  complete  insulation  of 
the  conductors  (c).  Where  a  lamp  is 
to  be  fixed,  the  ends  of  the  branched-off 
wires  are  wound  on  these  conductors, 
as  shown  in  Fig.  3,  the  joint  being 
covered  by  special  pearls  with  widened 
holes.  A  hook  (K)  at  the  end  of  the 
branch  wires  serves  for  fixing  the  lamp, 
while  a  big  "pearl"  (P),  sliding  around 
the  glass  rod  (t)  and  being  lifted  up 
to  (Pi)  for  making  connections,  secures 
the  insitlation  of  the  hook.  As  regards 
the  lamp  (A),  it  is  fitted  with  two  wires 
insulated  by  the  pearls  (p)  (a),  and 
terminating  in   two    loops    (o). 

For  the  suspension  of  the  wires  it  is 
obviously  of  importance  that  the  insu- 
lating body  be  so  designed  as  not  to 
drop  on  the  branch  wires  when  the  sus- 
pended glow  lamp  is  being  removed. 
The  end  of  the  wire,  on  becoming  dis- 
engaged, is  automatically  covered  in  virtue  of  the 
weight  of  the  pearl  or  else  the  effect  of  a  spring. 
The  contact  will  for  the  same  reason  be  more  intimate 
than  in  the  case  of  the  contact  points  being  bare. 
As  the  covering  of  the  contacts  is  effected  quite  auto- 
matically, the  connection  of  any  branch  wires  ot  the 
main  conductors  is  made  readily  and  in  a  rather 
simple  way;  even  in  the  case  of  oscillations  of  the 
conductors,   the   contacts   will   not  be   interrupted. 

It  is  obviously  possible  to  form  any  kind  of  gar- 
lands constituting  a  continuous  row  of  pearls,  begin- 
ning from  the  glow  lamp  bulb,  without  any  con- 
ductive parts  being  visible.  This  will  allow  of 
numerous  effects  being  obtained  that  were  formerly 
quite  impossible,  this  being  especially  important  for 


347 

Lightning  Strokes  in  the  Open  Field. 

It  is  commonly  supposed  that  lightning  strikes  only 
elevated  objects.  In  fact,  on  page  478  of  the  Monthly 
Weather  Review  for  October,  1902,  Prof.  John  Trow- 
bridge of  Cambridge,  Mass.,  shows  how  difficult,  if 
not  impossible,  it  is  for  lightning  to  strike  down  upon 
a  smooth  plane  surface  of  water.  Of  course,  the 
waves  of  the  ocean  and  the  irregularities  on  what 
is  called  a  plane  surface  of  land  may  occasionally  be 
struck  by  lightning,  and  two  cases  of  this  kind  have 
lately  come  to  our  notice. 

In  July,  1899,  Mr.  Morton  Henry,  on  a  farm  near 
New  Bethlehem,  Pa.,  was  in  an  open  field,  without 
trees  near  by,  having  only  the  horses,  the  plow,  and 
a  boy  at  hand.  He  and  the  boy  sheltered  themselves 
under  the  shoulders  of  the  horses  during    a    light 


Fig.  I, 


Fig.  2. 
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shower  from  an  insignificant-looking  cloud.  The 
horses  were  killed  instantly  and  the  men  rendered 
unconscious. 

On  July  10,  1903,  Mr.  Sylvanus  Summers  and  his 
son,  Clinton  Summers,  were  loading  hay  on  their 
farm  seven  miles  northeast  of  Canton,  Ohio.  The 
sky  was  somewhat  threatening  and  light  thunder  was 
heard  in  the  distance.  There  was  no  local  rain,  the 
storm  was  apparently  far  away,  the  sun  was  shining 
through  rifts  in  the  clouds,  the  hay  wagon  was  pass- 
ing between  two  small  piles  of  hay,  when  the  lightning 
struck  it,  killing  the  horses  and  Mr.  Clinton  Sum- 
mers and  prostrating  the  others.  The  hay  did  not 
catch  fire,  and  there  were  only  slight  burns  on  the 
horses,  but  Mr.  Summers'  clothing  was  ignited  in 
several  places.  No  thunder  of  any  consequence  was 
heard  after  that  belonging  to  this  particular  stroke, 
and  no  rain  fell  at  this  lo- 
cality, although  it  rained 
shortly  afterward  about  a  mile 
farther   north. 

These  are  cases  against 
which  it  is  impracticable  to 
provide,  since  no  one  cares  to 
wear  a  wire  cage,  such  as  elec- 
tricians recommend  as  a  per- 
fect protection  for  houses  and 
powder  magazines.  We  must 
accept  them  as  corresponding 
to  the  legal  term  "an  act  of 
God,"  or  an  "inevitable  neces- 
sity occurring  by  reason  of  the 
operations  of  nature  unmixed 
with  human  agency  or  human 
neglect." — Monthly  Weather 
Review. 


ELECTRIC    "PEARLS      USED   IN    DECORATIVE   LIGHTING. 


The  North  Mountain  Power  Company  is  installing 
an  electric-light  plant  near  Junction  City,  Cal.,  for 
the  purpose  of  supplying  light  and  power  to  Eureka, 
and  Humboldt  Counties. 


the  manufacture  of  lusters.  The  "pearls"  or  in- 
sulating bodies  may  be  made  of  glass,  crystal  or  any 
other  insulating  substance,  while  being  of  any  de- 
sired shape. 

A  further  advantage  of  the  pearl  light  is  the  fact 
that  the  air  circulating  freely  between  the  wires  and 
the  insulating  body,  no  dangerous  heating  effects,  as 
in  the  case  of  rubber-insulated  wires,  will  be  pos- 
sible. 

Among  the  further  advantages  of  Mr.  Weissmann's 
lamp  -is  the  practically  unlimited  flexibility  of  the 
conductors,  the  insulation  by  a  fireproof  substance 
that  is  not  liable  to  be  acted  on  by  moisture,  the 
absence  of  any  socket  opaque  to  light  rays,  and  the 
special  facilities  of  arranging,  altering  and  discon- 
necting luminous  garlands  of  any  desired  pat- 
tern. 


"Noise   Cure"  for  Chi- 
cago Elevated  Roads 
Rejected. 

The  City  Council  local  trans- 
portation isub-committee  con- 
sidering abatement  of  the  noise 
of  the  Union  Loop  in  Chicago 
has  encountered  difficulties 
which  indicate  a  fight  by  the 
before     any     radical     remedial 

The  plan  of  Engineer  J.   B. 


elevated     companies 
measure  is  attempted. 

Strauss  providing  for  encasement  of  the  elevated 
structure  in  concrete  and  using  longitudinal  ties  em- 
bedded in  a  cushion  of  sand  was  deemed  impractica- 
ble. 

Superintendent  E.  C  Noe  of  the  Northwestern 
and  the  Qiicago  and  Oak  Park  Elevated  Railway 
Companies,  thought  that  it  would  stand  for  a  time, 
but  would  ultimately  crack  and  let  water  and  snow 
through  to  the  steel,  causing  rust  and  the  final  ruin 
of  the  structure. 

Engineer  Strauss  asserted  that  the  objection  of 
the  concrete  cracking  was  made  repeatedly  by  engi- 
neers when  concrete  construction  was  first  inau- 
gurated, but  has  since  been  overcome.  He  chal- 
lenged his  opponents  to  name  another  objection. 
They  pleaded  that  the  elevated  structure  will  not 
bear  additional  weight  with  safety  and  that  the  noise 
cannot  be  reduced  in  volume. 
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Phonetic   Interrupter  for  Space   Teleg- 
raphy. 

An  ingenious  apparatus  for  the  transmission  of 
intelligence  through  space  has  been  patented  by 
Roberto  Landell  de  Moura,  a  Brazilian,  residing  in 
New  York  city.  Heretofore  when  signals  were  to 
be  transmitted  the  transmission  has  been  accom- 
plished by  means  of  manually  operated  apparatus. 
In  some  cases  this  has  been  replaced  by  automatic 
mechanism :  but  the  manipulation  of  a  key  also  re- 
quires a  certain  amount  of  skill  and  experience  in 
the  operator.  According  to  Mr.  de  Moura's  inven- 
tion, electrical  oscillations  and  flickerings  of  light 
are  produced  by  means  of  sonorous  vibrations,  which 
may  be  those  of  the  human  voice  or  of  other  sounds ; 
these  electrical  or  light  oscillations  so  produced  are 


FIG.    I.       PHONETIC   INTERRUPTER  FOR  SPACE  TELEGRAPHY. 

used  for  telegraphing  or  telephoning  through  space. 
In  order  to  produce  the  two  kinds  of  oscillations 
mentioned  the  inventor  has  devised  an  arrangement 
of  circuits  and  certain  apparatus  denominated  a 
"phonetic  interrupter." 

The  phonetic  interrupter  consists,  essentially,  of  a 
pair  of  contacts  responsive  to  the  tones  of  the  voice 
or  to  vibrations  communicated  from  any  source  con- 
trolling the  primary  circuit  of  a  high-wound  induc- 
tion coil  whose  primary  is  connected  to  the  primary 
of  a  Ruhmkorff  coil  for  transmitting.  The  sonorous 
vibrations  at  the  interrupter  are  transformed  into 
electric  or  light  waves,  which,  upon  passing  to  tlie 
receiving  station,  are  there  received  and  caused  to 
affect  suitable  apparatus  whereby  they  may  render 
themselves  apparent  through  the  medium  of  a  tele- 
phone receiver,  a  lamp,  a  Morse  register,  or  the  like. 

Fig.  I  is  a  sectional  view  of  the  phonetic  inter- 
rupter, with  the  parts  shown  in  full.  Fig.  2  is  a 
diagram  showing  the  connections  of  the  apparatus  in 
detail. 

Referring  to  Fig.  I,  (.■\)  is  a  non-conducting  case 
or  shell  provided  with  a  cap  (A')-  This  cap  is 
formed  so  as  to  enclose  a  resonating  chamber,  at  the 
bottom  of  which  lies  a  perforated  disk  (A"),  cor- 
responding to  the  mouthpiece  of  the  ordinary  tele- 
phone, and  fulfilling  the  same  function  when  the  cap 
(A')  is  removed.  Lying  beneath  the  disk  (A")  and 
supported  by  the  shell  is  a  diphragm  (a),  having 
at  its  central  point  a  slight  depression  (a'). 

Arranged  within  the  shell  and  supported  between 
suitable  heads  is  an  induction  coil  (D),  having-  the 
primar)-  winding  (d)  and  the  secondarj'  winding 
^d'),  with  a  core  of  soft  iron  (d').  This  core  is 
made  hollow,  and  within  it  lies  a  central  spindle 
(B),  supported  at  its  upper  end  by  the  perforated 
end  of  the  core  and  at  its  lower  end  adjustably  held 
therein  by  means  of  the  nut  (b'),  threaded  into  the 
lower  end  of  the  core,  and  the  guide  (b').  The 
spindle  has  a  head  (B'),  by  which  it  may  be  manipu- 
lated, the  function  of  the  adjustment  being  to  permit 
the  air  gap  between  the  tip  of  the  spindle  and  the 
diaphragm  to  be  arranged  so  that  the  vibrations  of 
articulate  speech  will  cause  a  regular,  rapid,  and 
continuous  moving  and  breaking  of  the  circuit. 

Fitted  to  the  apex  of  the  cap  (A')  is  a  flexible 
tube  (C),  with  a  mouthpiece  (c).  When  the  ap- 
paratus is  to  be  u?cd,  the  user  speaks,  according  to 
a  predetermined  code  or  ■  in  such  other  manner  as 
may  be  agreed  upon,  into  the  mouthpiece  (c).  'I'he 
sonorous  waves  propagated  through  the  tube  and 
passing  through  the  central  aperture  of  the  cap  (A') 
impinge  upon  the  diaphragm  (a),  producing  a  cor- 
responding   vibrnlion.    whereby,    if    the  -adjustments 
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have  been  correctly  made,  a  very  rapid  series  of 
makes  and  breaks  or  successive  contacts  will  take 
place  between  the  diaphragm  and  the  tip  (b*),  cor- 
responding in  frequency  to  the  waves  originating 
them.  These  makes  and  breaks  produce  impulses  or 
variations  of  current  in  the  primary  circuit. 

In  Fig.  2  (F)  is  a  Ruhmkorff  or  other  high-power 
induction  coil  adjusted  to  produce  a  spark  of  some 
length — say,  from  one-quarter  inch  upward.  The 
primary  winding  (f)  of  this  coil  is  connected  in  a 
circuit  05)  (i6),  containing  the  main  battery  (M) 
and  the  phonetic  interrupter  (.A).  The  secondar\- 
winding  of  the  coil  (F),  which  is  marked  (f),  is 
connected  by  wires  (7)  and  (8)  to  the  terminals 
(21 )  and  (20)  for  the  radiating  bodies  or  wires, 
which  may  be  the  usual  or  any  special  desired  form 
of  aerial  conductor,  with  or  without  earth  on  one 
side.  .Adapted  to  be  bridged  across  this  circuit  (7  8) 
by  the  closing  of  the  switch  (S')  on  its  contact  (s') 
is  a  pair  of  sparking  terminals  (11)  (12),  the  bridge 
wires  being  marked  (9)  (10).  .\  condenser  of  suit- 
able capacity  is  also  connected  across  the  secondary 
circuit.  The  primary  circuit  passes  from  the  Ruhm- 
korff coil  to  the  primary  terminals  of  the  induction 
coil  (D)  in  the  phonetic  interrupter.  The  secondary 
winding  is  connected  in  a  local  circuit  (19),  which 
contains  a  telephone  receiver,  and  the  primary  cir- 
cuit contains  a  lamp  (E)  w-hich  may  ser\-e  for  both 
sending  and  receiving  messages.  A  condenser  (G) 
of  suitable  capacity  is  also  bridged  across  the  pri- 
mary circuit. 

The  operation  of  the  system  is  as  follows :  For 
transmitting  Hertz  waves  corresponding  to  sonorous 
vibrations  the  switch  (S')  is  closed,  the  switch  (S) 
is  opened,  and  the  operator  proceeds  to  produce 
sounds  in  the  desired  manner  into  the  mouthpiece 
of  the  phonetic  interrupter.  A  succession  of  impulses 
is  thus  produced  in  the  primary  circuit  of  the  coil 
(F),  whose  effect  is  increased  by  the  presence  of 
the  condenser  (G),  which  takes  up  the  extra  current, 
assists  in  the  rapid  demagnetization  of  the  core  of 
the  induction  coil,  and  also  prevents  sparking  between 
the  diaphragm  and  the  tip  terminal.  These  impulses 
in  the  primary,  which  are  very  rapid,  with  proper 
adjustment  reaching  between  500  and  900  per  sec- 
ond, produce  very  high  potential  impulses  in  the 
secondary.  To  produce  oscillations  of  light  by  means 
of  the  interrupter  in  the  sending  station  the  natural 
human  voice  is  used,  preferably  because  the  flicker- 
ings produced,  corresponding  in  form  and  frequency 
to  the  initial  sounds  and  being  properly  retranslated 


FIG.   2.    PHONETIC  INTERRUPTER  FOR  SPACE  TELEGRAPHY. — 
DIAGRAM    OF   CONNECTIONS. 

through  the  agency  of  suitable  apparatus  at  the  re- 
ceiving station,  enable  the  original  sounds  to  be  recog- 
nized more  or  less  perfectly,  and  while  many  words 
or  tones  can  be  recognized  for  their  o\\n  intrinsic 
value,  as  well  as  for  any  arbitrary  code  value  that 
may  be  assigned  to  them  apart  from  this,  a  sufficient 
number  of  distinctive  words  can  be  selected  to  make 
a  complete  and  very  efficient  code. 

Ob\'iously  as  a  substitute  for  the  human  voice  other 
sources  of  sonorous  vibrations  may  be  employed. 
Thus  to  produce  electrical  oscillations  by  means  of 
the  same  interrupter  there  may  be  used  at  the  send- 
ing station  a  source  of  sound  consisting  of  a  musical 
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instrument  similar  to  a  small  organ,  having  a  set 
of  reeds  or  pipes  with  controlling  devices  and  one 
or  more  acoustic  tubes  connected  to  the  mouthpiece 
of  the  interrupter  tube.  The  diaphragm  of  the  in- 
terrupter being  thus  strongly  vibrated,  causes  oscilla- 
tions of  light  or  electricity,  which  may  be  received 
after  transmission  by  means  of  any  suitable  sensitive 
device. 


Horizontal    Turbo-generator    for   Train 
Lighting. 

Small  steam-turbine  generators  for  isolated  plants, 
and  especially  for  train  ligliting,  are  in  considerable 
demand,  and  designers  and  manufacturers,  partic- 
ularly in  Germany  and  the  United  States,  are  de- 
voting attention  to  these  small-sized  sets.  In  this 
development  W.  L  R.  Emmet,  the  well-known  in- 
ventor, of  the  General  Electric  Company,  has  col- 
laborated with  Oscar  Junggrcn,  also  of  Schenectady, 
in  the  design  of  the  outfit  illustrated  herewith  in 
longitudinal  section. 

The  turbine  and  generator  are  made  as  simple  and 
compact  as  possible  and  are  combined  by  me-iiis 
whereby   they  may   be   supported  on  the   floor,   side 


LONGITUDINAL   SECTION    OF   TURBO-GENERATOR   FOR  TRAIN 
LIGHTING. 

wall,  or  ceiling,  or  other  support,  at  the  same  lime 
preserving  the  prop'er  relation  of  the  oil  wells  and 
other  parts. 

In  the  turbine  casing,  which  has  a  detachable  coxer, 
is  located  a  throttle  vah-e  for  controlling  the  ad- 
mission of  steam  to  the  expanding  nozzle.  The  char- 
acter of  the  nozzle  can,  however,  be  changed  to  suit 
the  requirements.  The  opposite  side  of  the  casing 
is  provided  with  a  cylindrical  exhaust  chamber  and 
a  recess,  into  which  extends  the  main  bearing  of  the 
machine.  It  will  be  noted  that  the  vertical  wall  of 
the  recess  is  situated  in  close  proximity  to  the  wheel. 
The  object  of  this  is  to  reduce  the  size  of  the  ex- 
haust chamber  and  also  to  give  room  for  the  re- 
ception of  the  bearing.  By  this  means  the  machine 
as  a  whole  can  be  made  very  compact  in  its  longi- 
tudinal dimension. 

Mounted  on  the  main  shaft  is  a  bucketwheel  hav- 
ing a  number  of  rows  of  peripheral  buckets  for 
fractionally  abstracting  the  velocity  of  the  steam. 
In  the  present  instance  three  of  these  rows  are 
shown;  but  the  number  can  be  varied.  Between  the 
rows  of  wheel-buckets  are  stationary  intermediate 
buckets  arranged  in  segmental  form  and  carried  by 
a  support,  detachable  from  the  outside  of  the  casing. 

In  order  to  prevent  the  steam  from  leaking  cut 
around  the  shaft  the  wheel  is  provided  with  radially 
extending  vanes  which  create  a  small  difference  in 
pressure  between  their  inner  and  outer  ends.  To 
state  the  matter  differently,  there  is  a  pressure  within 
the  shell  which  is  slightly  above  atmosphere.  Hence 
there  is  a  tendency  for  the  exhaust  to  escape  around 
the  shaft.  To  obviate  this,  a  means  is  provided 
which  creates  such  a  pressure  as  w-ill  balance  or 
substantially  balance  that  of  the  shell.  By  this  means 
it  is  possible  to  obviate  the  use  of  a  packing.  The 
exhaust  chamber  is  provided  With  one  or  more  dis- 
charge pipes. 

The  generator  is  provided  with  a  casing,  having  a 
projection  or  neck  formed  integral  therewith  and 
engaging  with  the  wall  of  the  turbine  casing  adjacent 
to  the  recess.  Between  the  projection  and  the  tur- 
bine casing  is  a  shoulder  which  assists  in  preserving 
the  alignment  between  the  turbine  and  the  generator. 
The  inner  wall  or  surface  of  this  projection  is  cylin- 
drical, and  mounted  upon  it  is  an  adjustable  bearing 
for  the  main  shaft.  It  will  be  noted  that  only  two 
bearings  are  provided  for  the  machine  and  that  the 
bucketwheel  is  overhung.  The  bearing  at  the  left  is 
provided  with  a  base,  having  a  cylindrical  surface 
engaging  with  the  curved  surface  on  the  neck  or 
projection.  Between  the  bearing  and  the  projection 
is  a  tongue  and  groove,  to  prevent  the  bearing  from 
moving  longitudinally  on  the  neck.  The  bearing  is 
wholly  supported  by  the  neck  or  projection;  but  a 
portion  of  it  extends  into  the  recess  formed  in  the 
turbine   casing. 

Mounted  on  the  shaft  and  adjacent  to  the  vertical 
wall  of  the  generator  casing  are  a  number  of  radially 
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extending  fan  blades,  which  suck  air  from  within 
ihe  casing  and  discharge  it  outwardly  through  the 
opening  formed  in  the  neck.  In  this  manner  the 
generator  is  kept  cool,  and  by  placing  a  fan  between 
the  turbine  and  generator  the  transmission  of  heat 
from  the  former  to  the  latter  is  to  a  very  large 
extent  obviated.  The  bearing  is  secured  in  place  by 
bolts. 

The  generator  casing  is  provided  with  two  open- 
ings. One  is  normally  covered  when  the  machine  is 
in  operation  and  is  intended  to  facilitate  inspection 
and  adjustment  of  the  brushes.  The  other  is  com- 
monly open  when  the  machine  is  in  operation  and 
acts  as  a  ventilating  hole,  so  that  an  air  circulation 
can  be  produced  by  the  fan.  The  latter,  in  addition 
to  creating  a  circulation  in  the  generator  casing,  also 
tends  to  cool  the  bearing  by  discharging  a  current 
of  relatively   cool   air  over   it. 


The  New  York  Subway  Ready  for  Use. 

Frequent  references  have  been  made  in  the  West- 
ern Electrician  to  the  subway  of  the  Interborou^h 
Rapid  Transit  Company,  chief  among  which  were 
the  articles  upon  "The  New  York  Rapid  Transit 
Railway."  by  Sydney  W.  Ashe,  and  "Power  Equip- 
ment of  the  Rapid  Transit  Company"  in  the  issues 
of  January  2,  1904,  and  September  17,  1904,  respect- 
ively. If  the  plans  wliich  have  been  made  are  car- 
ried out  successfully  the  subway  will  have  been 
opened  to  the  public  before  this   issue   has  reached 


FIG.    I.       POWER   HOUSE    FOR    NEW    YORK    SUBWAY. 

its  readers.  According  to  the  programme  a  simple 
ceremony  is  timed  to  take  place  at  one  o'clock  on 
Thursday,  September  27th,  in  the  afternoon,  at  the 
City  Hall,  when  Mr.  Alexander  E.  Orr,  president 
of  the  Rapid  Transit  Commission,  will  formally  an- 
nounce that  the  West  Side  subway  is  complete  and 
safe  for  public  traffic.  Mayor  AlcClellan  will  ac- 
cept the  structure  on  behalf  of  the  city  and  will 
immediately  turn  it  over  to  Mr.  August  Belmont 
as  president  of  the  Interborough  Rapid  Transit  Com- 
pan3^  A  large  number  of  invitations,  including  one 
10  President  Roosevelt,  have  been  issued,  and  the 
rest  of  Thursday  afternoon  will  be  taken  up  in 
inspecting  the  subway  itself.  The  general  public 
will  not  be  permitted  to  ride  until  the  stroke  of  mia- 
night,  when  the  regular  schedule  of  trains  will  be 
put  into  operation. 

The  Union  League  Club  of  New  York  had  a  free 
ride  October  21st  through  the  subway  as  guests  of 
the  Interborough  company.  The  party,  which  filled 
up  two  trains  of  eight  cars  each,  numbered  among 
its  members  Cornelius  N.  Bliss,  Colonel  Henry  B. 
Wilson  and  other  distinguished  clubmen,  all  of 
whom  expressed  admiration  for  what  they  saw.  On 
the  previous  day  the  Brooklyn  Chamber  of  Com- 
merce, 1,200  strong,  had  a  ride  and  expressed  un- 
stinted praise  for  the  entire  system. 

Officials  of  the  New  York  Fire  Department  have 
been  examining  the  subway,  and  Fire  Cnief  Croker 
reports  that  everything  is  as  perfect  as  possible  from 
the  point  of  view  of  fire  prevention.  The  subway 
fire  alarms  are  so  connected  with  police  headquar- 
ters that  in  event  of  a  fire  in  the  subway  the  power 
is  shut  off  in  a  long  section  of  the  tunnel,  and  it  can- 
not be  turned  on  again  until  the  fire  brigade  reports 
that  the  fire  is  extinguished. 

Fig.  I  of  the  accompanying  illustrations  is  a  view 
of  the  exterior  of  the  new  power  house  which  was 
described  in  the  second  of  the  articles  above  alluded 
to.  By  examining  Fig.  2,  which  is  a  view  looking 
lengthwise  through  the  building,  a  clear  idea  will  be 
gained  of  the  relative  positions  of  the  various  ap- 
paratus, including  the  boilers,  coal-handling  ap- 
paratus, generators,  steam  piping,  etc-  The  com- 
bined maximum  capacity  of  the  coal  bunkers  is 
i8,coo  tons.     The  six  chimneys  shown  in  Fig.  i  are 
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of  15  feet  inside  diameter  and  each  stands  225  feet 
above  the  grate  bars. 

Three-phase  current  from  the  power  house  is  con- 
veyed through  a  high-potential  cable  system  to  eight 
sub-stations  containing  the  necessary  transforming 
and  converting  machinery.  These  stations  are  num- 
bered from  II  to  18.  Fig.  3  shows  a  longitudinal 
section  of  station  No.  14,  which  contains  a  typical 
installation.  The  units  in  these  sub-stations  are  of 
T.500    kilowatts    capacity    each,    with    the    ability    to 
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practicable    were    all    contact    rails    electrically    con- 
nected. 


Ohio   Interurban    Line   240  Miles  Long 
Proposed. 

Reports  from  Cincinnati  indicate  that  a  project  is 
well  under  way  for  building  a  traction  line  from 
that  'city  to  Toledo  on  an  almost  direct  line,  a  dis- 
tance of  240  miles.  J.  M.  Morgan,  with  an  office  in 
the  Traction   Building  at  Cincinnati,  is  at  the  head 


FIG     2.       CROSS-SECTION  OF    NEW  YORK  SUBWAY  POWER     HOUSE  IN  PERSPECTIVE. 


carry  50  per  cent,  overload  for  three  hours.  The 
lots  upon  which  the  sub-stations  are  built  allow  of  an 
ultimate  capacity  of  eight  such  units.  The  switch- 
board is  located  at  the  rear  of  the  sub-station  and  a 
central  shaft  affords  excellent  light  for  the  operating 
room. 

A  novel  and  important  feature  of  these  sub-sta- 
tions is  the  location  in  separate  compartments  of 
automatic  circuit-breakers  for  the  direct-current 
feeders.  This  plan  will  effectually  prevent  damage 
to  other  parts  of  the  switchboard  equipment  when 
circuit-breakers  open  automatically  under  conditions 
of  short-circuit.  It  also  tends  to  limit  the  danger 
to  the  operator  and  therefore  gives  confidence  and 


of  the  movement,  and  it  is  said  that  a  trust  deed 
for  $6^000,000  to  cover  cost  of  construction  has 
been  on  file  in  Hamilton  County  for  several  weeks. 
Mr.  Morgan  is  reported  to  have  said  that  all  right- 
of-way  between  the  two  cities  has  been  secured  and 
that  the  construction  work  would  be  commenced  in 
the  spring.  It  is  proposed  to  make  the  track  as 
heavy  as  steam  roads  use,  and,  with  good  cars,  the 
through  trip  can  be  made  in  five  hours  and  45  min- 
utes. The  road  will  be  known  as  the  Cincinnati, 
Toledo  and  Detroit  Short  Line,  although  it  is  ex- 
pected to  build  only  from  Cincinnati  to  Toledo. 
Cincinnati,  Toledo  and  eastern  capitalists  arc  said  to 
be  backing  the  enterprise.  Some  of  the  towns 
through  which  the  line  will  pass  are  Hamilton,  West 
Elkton,  Gratis,  Eaton,  West  Manchester,  Jefferson, 
Greenville,  RossviUe,  New  Weston,  Gilberts,  Car- 
thagena,  Celina,  Mercer,  Rockford,  Ohio  City,  Van 
Wert,  Paulding,  Defiance,  Jewell,  Napoleon,  Liberty, 
Neapolis,  Colton,  Whitehouse  and  to  Toledo. 


FIG.    3.       LONGITUDINAL    SECTION    OF    SUB-STATION    FOR 
NEW    YORK    SUBWAY. 

accuraci-^  in  the  manipulation  of  hand-operated 
switches. 

The  three-phase  cables  from  the  power  house  are 
carried  through  tile  ducts  from  the  manholes  located 
in  the  street  directly  m  front  of  each  sub-station 
to  the  back  of  the  station,  where  the  ends  are  con- 
nected   directly   beneath   the    oil    switches. 

The  cable  used,  for  conveying  energy  from  the 
power  house  to  the  sub-stations  aggregates  approxi- 
mately 150  miles  in  length.  The  cable  is  composed 
of  three-stranded  copper  conductors,  each  of  which 
contains  19  wires.  The  diameter  of  the  stranded 
conductor  thus  formed  is  two-fifths  of  an  inch. 

Fig.  4  illustrates  the  method  of  distribution  to  the 
contact  rails,  showing  the  contact  rails,  the  positive 
and  negative  feeders  and  the  rail  returns,  the  latter 
being  shown  at  the  bottom  of  the  diagram.  All 
negative  feeders  as  well  as  positive  are  cables  of 
2,000,000  circular  mils  section  and  lead-sheathed. 
The  electrical  separation  of  the  several  contact  rails 
and  the  positive  feeders  connected  thereto  secures  an 
important  advantage  in  permitting  of  the  use  at 
the    gub-stations    of   lower    currents    than   would   be 


Drainage  Canal  Waterpower  Plant. 

The  contract  has  been  let  for  the  turbine  water- 
wheels  to  be  used  in  the  power  house  near  Joliet, 
111.,  where  the  waterpower  of  the  Chicago  Drainage 
Canal  will  be  developed.  The  wheels  will  be  used 
for  driving  four  generators  of  about  6,500  horsepower 
each  and  also  two  exciters  of  200  horsepower  each. 
The    contract,    which    will    require    about    one   year 


FIG.    4.       FEEDER    DISTRIBUTION    OF    NEW    YORK    SUBWAY. 

for  completion,  goes  to  the  Wellman-Seaver-Morgan 
Company  of  Cleveland,  and  was  awarded  by  the 
board  of  trustees  of  the  Sanitary  District  of  Chicago. 
Many  foreign  as  well  as  American  makers  were  in 
the  field. 


Electrical  Inspectors  Lester  L.  Kingsburj'  and 
Clarence  Ransom,  in  a  recent  report  to  Building 
Inspector  Preston  of  Baltimore.  Md..  stated  that  in 
one  half  day  122  ticker  wires  had  been  removed. 
The  inspectors  had  exciting  times  in  some  instances 
in  performing  their  work. 
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DATES  AHEAD. 

Electrical  committee  of  the  Underwriters'  National  Electric 
Association  (annual  meeting),  32  Nassau  Street,  New  York 
city,  December  7th. 

Interstate  Independent  Telephone  Association  of  America 
(annual  convention),  Auditorium  Hotel,  Chicago,  December 
i3tli,    14th  and   15th. 

MVNicnpAL-owNERSHIP  advocatcs  are  apparently 
greater  talkers  than  readers,  for  a  newspaper  dis- 
patch from  Webster  City,  Iowa,  announces  that 
"The  Daily  Graphic  Herald  of  this  city,  the  munici- 
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pal-ownership  newspaper,  has  suspended  publication. 
The  paper  was  featured  all  over  the  country  as  the 
only  municipal  daily  in  the  United  States."  This 
seems  to  indicate  a  deplorable  lukewarmness  on  the 
part  of  the  faithful.  Talk  is  cheap,  but  one  has 
to  "dig"  to  pay  subscription  rates.  Many  of  the 
municipal-ownership  promoters  appear  to  think,  read 
and  talk  in  geometrical  ratio. 


Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  I 
( Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


Mr.  Nunn's  paper  on  "Pioneer  Work  of  the  Tel- 
luride Power  Company,"  which  was  read  by  the 
author  at  the  recent  International  Electrical  Congress 
at  St.  Louis  and  which  is  presented  in  full  in  this 
issue  of  the  Western  Electrician,  is  as  interesting  as 
the  traditional  romance,  of  much  historical  value  and 
of  high  technical  worth.  The  Telluride  plant  was 
the  forerunner  of  all  the  commercial  transmission 
plants,  and  the  history  of  its  achievement  is  a  proud 
record  of  human  progress.  With  simplicity  and  dig- 
nity, Mr.  Nunn  tell  his  story  well.  He  knows  how 
to  use  the  English  language  effectively — an  accom- 
plishment to  which  many  engineers  have  not  attained. 
The  paper  should  be  assimilated  by  every  reader  of 
the   Western   Electrician. 


In  connection  with  the  announcement  that  the 
Board  of  Railway  Commissioners  for  Canada  is 
endeavoring  to  get  the  railway  corporations  of  the 
Dominion  to  agree  to  certain  precautions  for  the 
reduction  of  liability  to  railroad  accident,  reference 
was  made  by  the  chairman  of  the  board  to  tlie 
recent  shocking  accident  in  the  Grand  Trunk  tunnel 
at  Sarnia,  Ont.  The  chairman  stated  that  one 
means  of  preventing  the  recurrence  of  such  loss  of 
life  in  the  tunnel  disaster  was  to  substitute  the  use 
of  electric  motors  for  the  haulage  of  trains  through 
this  tunnel,  and  the  commission  "would  urge  the 
imperative  necessity  of  this  suggestion  being 
adopted  by  the  Grand  Trunk  Railway  Company, 
which  must  itself  be  impressed  with  the  desirability 
of  employing  electric  instead  of  steam  traction  at 
this  point  on  its  system."  One  would  think  so  in- 
deed! There  can  be  no  valid  objection  to  the  elec- 
tric haulage  of  railroad  trains  in  tunnels,  where  the 
safety  of  passengers  is  accepted  as  the  paramount 
consideration  of  operation  rather  than  the  payment 
of  dividends  on  watered  stock. 


Once  more  attention  is  directed  to  the  importance 
of  American  manufacturers  registering  their  trade- 
marks abroad.  It  will  come  as  a  surprise  to  many 
who  are  manufacturers  and  owners  of  trademarks 
and  are  interested  in  foreign  trade  to  learn  that  in 
certain  countries  abroad  any  resident  there  may 
apply  for  and  secure  by  registration  a  trademark 
which  he  may  have  noticed  in  use  in  connection  with 
articles  imported  into  that  country  and  which  is  not 
registered.  By  securing  the  registration  of  such 
trademark  in  his  own  name  he  'practically  stops  the 
original  manufacturer  and  his  agents  from  dealing 
in  such  articles  bearing  the  registered  trademark. 
In  some  countries  the  manufacturer  has  the  chance 
of  establishing  his  right  to  the  trademark  by  prov- 
ing to  be  the  original  user  thereof,  but  the  expense 
involved  in  taking  such  proceedings  becomes  a  seri- 
ous consideration.  Some  manufacturers  have  pre- 
ferred to  register  a  new  mark,  thereby  losing  the 
benefits  that  go  with  a  trademark  that  may  have 
been  used  and  extensively  advertised  for  a  number 
of  years,  and  should  the  person  who  has  pirated 
the  trademark  apply  or  use  it  in  connection  with 
inferior  goods  it  tends  to  lower  the  people's  idea 
oi  the  standard  qualities  produced  by  the  firm 
affected. 
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When  one  stops  to  consider  the  haphazard  meth- 
ods   by    which,    with    a    few    exceptions,    American 
trade  has  been  extended  in  foreign  parts,  it  is  some- 
what  surprising  that   our   exports   of  manufactured 
goods  have  attained  the  large  proportions  shown  by 
the  returns  of  the   Bureau   of  Statistics  of  the  De- 
partment of  Commerce  and  Labor  for  the  last  few 
years.      American   cotton,    foodstuffs    and   petroleum 
may   possibly  need  no  exploitation   in   foreign  mar- 
kets,  but   in   the   domain   of  manufactures   we  have 
keen,   eager  and  well-trained   rivals.     That  in  com- 
petition   with    Great    Britain,    Germany    and    other 
countries  we  secure  an  appreciable  proportion  of  the 
world's   trade   in  manufactures   is   due  more  to   the 
excellence   of  our   wares  and  the   ingenuity  and  in- 
ventive ability  of  our  citizens  than  to  our  foresight, 
patience   and   shrewdness    as   traders.      In   one   view 
this    state    of    affairs    is    flattering   to    the   American 
agricultural  machinery,  office  furniture,  sewing  ma- 
chines,  typewriters,    shoes,   telephone    apparatus,    or 
what     not,     which     have     made     their     way     with 
so    little   scientific    exploitation.     But     it     remains    a 
matter   for    sincere    regret   that   we     have    made   so 
little   study   of   the   peculiarities    of   foreign   markets 
and  the  best -means  of  selling  goods  in  them.     We 
are  keen  at  developing  the  best  means  of  merchan- 
dizing at  home,  but  we  are  strangely  indifferent  to 
the  results  that  may  be  obtained  by  similarly  well- 
directed  effort  abroad.     In  this  matter  we  may  well 
look  to    Germany   for   instruction.     In   that   country 
commercial  schools  have  been  developed  to  an  extent 
unknown  elsewhere.  It  is  probable  that  these  schools 
have   been   as   potential   as   the   technical   schools   in 
bringing  about  the  industrial  expansion  of  Germany. 
We  have  fairly  good  technical  schools,  but  no  com- 
mercial schools  at  all;   our  "business  colleges"  are 
quite  different.     These  German  commercial  schools, 
as   we   learn   from   Dr.   Rose,   the  British  consul   at 
Stuttgart,   are  divided  into  three   classes,  the  lower 
or   continuation    schools,    the    secondary    commercial 
schools,  and  the  commercial  universities.    The  stud- 
ies are  modern  languages,   commercial   calculations, 
commercial  intelligence  and,  reports,  office  work,  cor- 
responderice,      commercial      geography,      elementary 
physics    and    chemistry,    knowledge    of    goods    and 
materials,    freehand    drawing,    and     in     the     higher 
branches  political   economy,  insurance  and   statistics 
and    social    and  ■  legal    subjects.      The    initiative    for 
the    foundation    of   the    commercial    universities    has 
been  taken  by  the  chambers  of  commerce  and  mu- 
nicipalities and  not  by  the  governments  of  the  Ger- 
man states.     The  progress  made  in  Germany  in  the 
development   of  commercial   instruction  can  "be  best 
demonstrated  by  a  comparison  of  the  presisnt  condi- 
tions with  those  which  prevailed  12  years  ago.     In 
1892    there    existed    175    commercial    schools    of    all 
descriptions ;    today    this    number    has    increased    to 
429,  without  counting  private  schools.     The  number 
of    pupils    in    1892    was    12,000;    today    more    than 
48,000   may   be   counted.      Special   notice    should   be 
directed   to   the   great   attention   devoted   to   foreign 
languages,   and   most  especially  to  English.     Profit- 
ing  by   the    instruction    given    in    these    cominercial 
schools,   a   large   and   constantly   increasing   number 
of  German  merchants  are  able  to  draw  up  their  own 
catalogues    and    circulars    in    English    without    ex- 
traneous  aid,   and   so   contribute   to   the   export   of 
German    goods.      Dr.    Rose    concludes    by    saying: 
"This  thorough  schooling  in  languages  tends,  more- 
over, to  deepen  the  tendency  of  the  young  German 
merchant   to   regard   the   whole    world   as   his   com- 
mercial inheritance.     That  this  tendency  exists,  and 
will   in   the   future   increase   instead   of   diminish,    is 
evident    to    those    who    have    followed    Germany's 
rapid     change    from    a    mainly    agricultural    to    a 
mainly   industrial   nation,   with   the  consequent   vital 
necessity    of    maintaining    and    increasing    her    ex- 
ports." 

It  is  evident  that  there  is  a  lesson  for  the  ex- 
porters of  the  United  States  in  these  Gennan  com- 
mercial schools.  Why  are  there  not  such  schools 
in  Chicago,  New  York,  San  Francisco  and  other 
industrial  centers?  Electrical  manufacturers  of  the 
United  States  should  take  an  enlightened  interest  ' 
in  the  subject.  The  electrical  export  trade  of  the 
United  States  is  now  about  $10,000,000  per  annum, 
but  with  intelligent  work  it  could  be  greatly  in- 
creased. The  probable  reward  is  worth  the  neces- 
sary effort. 
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Kryptol,  A  New  Substance  For  Electric 
Heating.' 

By  Frank  H.  Mason. 

Among  the  notable  recent  German  inventions  in 
tlie  field  of  applied  science  is  an  electric-resistance 
material  for  heating  purposes,  to  which  has  been 
given  the  name  "Icryptol."  The  exact  method  of  its 
preparation  and  the  proportions  of  its  ingredients 
employed  are  not  disclosed  by  the  specifications  of 
its  patent,  but  it  is  a  mixture  of  graphite,  carborun- 
dum and  clay  so  combined  as  to  form  a  loose  granu- 
lar mass  or  powder  of  four  grades  or  degrees  of 
coarseness,  which  are  severally  best  adapted  to  dif- 
ferent  heating   operations. 

The  property  of  krj'ptol,  upon  which  its  efficiency 
depends,  is  the  fact  that  it  offers  to  an  electric  cur- 
rent the  requisite  degree  of  resistance  to  generate 
a  high  degree  of  heat  without  destruction  to  its  own 
substance.  The  method  of  its  operation  is  illustrated 
in  Fig.  I.  This  is  simply  a  chamotte  or  earthenware 
plate  inclosed  at  its  edges  in  a  wooden  frame  and 
bounded  at  two  opposite  sides  by  carbon  electrodes 
which  rest  upon  the  plate  and  are  connected  by 
insulated  wire  conductors  with  a  current  supply, 
forming,  when  the  break  between  the  electrodes  is 
closed,  an  electric  current.  Upon  the  chamotte  plate, 
which  is  usually  about  two  feet  square,  but  may  be 
of  any  convenient  size,  is  loosely  strewn  the  granu- 
lated kryptol  to  a  depth  of  about  an  inch.  This, 
when  the  krj-ptol  is  laid  continuously  across  the 
plate,  forms  the  electrical  connection  between  the 
two  electrodes  and  closes  the  circuit.  When,  how- 
ever, the  kr^T)tol  is  brushed  or  scraped  aside  so  that 
an  open,  uncovered  space  is  formed  through  the 
layer  across  the  plate,  the  circuit  is  broken  and.  the 
apparatus  remains,  so  to  speak,  dead.  If  now  the 
kryptol  is  brushed  into  the  open  space  so  as  to  form 
a  connection  between  the  two  masses  lying  against 
the  electrodes  on  either  side  the  circuit  is  at  once 
restored  and  the  kryptol  forming  this  thin  connect- 
ing layer  begins  to  sparkle  and  glow,  becoming  in  a 


FIG.    I.       KRYPTOL    COOKING    STOVE. 

few  moments  incandescent  and  generating  a  heat 
that  will  raise  cold  water  to  boiling  in  three  or  four 
minutes. 

A  peculiarity  is  that  the  incandescent  action  takes 
place  only  at  the  places  where  the  layer  of  kryptol 
on  the  plate  is  thinnest,  and  it  is  therefore  easily 
possible  to  create  heat  just  in  the  place  where  it  is 
wanted  and  not  elsewhere,  for  in  this  case  the  thick 
bed  of  granular  material  on  other  portions  of  the 
plate  remains  cool  and  impassive  and  may  be  touched 
or  stirred  by  the  naked  hand  with  entire  impunity. 
The  finer  the  grains  of  kryptol  the  less  active  is  the 
incandescence,  and  it  is  for  this  reason  that  the 
four  different  grades  or  numbers  of  the  material 
are  made,  to  be  used  as  may  be  required  in  gener- 
ating different  temperatures. 

This  extreme  tractability  by  which  the  tempera- 
ture can  be  absolutely  regulated  by  increasing  or 
diminishing  the  strength  of  the  current  or  by  alter- 
ing the  thickness  of  the  kryptol  layer,  one  or  both, 
renders  it  applicable  to  a  large  variety  of  practical 
uses,  among  which  some  of  the  more  important  are 
as  follows:  For  heating  street  cars,  hallways, 
sleeping  and  other  rooms,  and  laboratories  where  a 
continuous  uniform  warmth  is  essential.  The  ap- 
paratus (Fig.  2)  includes  a  simple  cast-iron  flanged 
radiator,  the  interior  lining  of  which  is  glazed  so  as 
to  insulate  the  kryptol  mass  with  which  it  is  filled. 
At  each  end  is  an  electrode,  usually  of  gas  carbon, 
connected  with  wires  carrying  a  current  of  four  to 
five  amperes  and  about  120  volts,  which  is  an  ordi- 
nary voltage  for  lighting  systems  in  this  country. 
Such  a  heater,  which  can  be  put  under  a  car  seat  or 

I.  From  a  report  prepared  by  the  United  States  consul-general 
a  t  Berlin  and  dated  September  17,  1904. 


beneath  the  floor,  where  it  is  out  of  sight,  can  easily 
be  managed  by  the  conductor  or  motorraan,  can 
generate  and  maintain  indefinitely  any  desired  tem- 
perature, and  can  be  used  without  refilling  for  weeks 
together,  would  seem  to  solve,  technically,  at  least, 
the  problem  of  street-car  heating  in  cold  climates. 
The  radiator  is  made  with  a  close-fitting  cover,  for 
it  is  found  that  the  kryptol  endures  unimpaired  much 
longer  in  a  closed  chamber  than  in  the  open  air. 
A  radiator  in  daily  use  requires  filling  with  fresh 
kryptol  once  in  about  three  months. 

This  process  lends  itself  with  great  convenience  to 
all  the  finer  smelting  operations  in  scientific  and  in- 
dustrial metallurgy.  These  operations  may  be  car- 
ried on  by  means  of  a  small  crucible  furnace,  which 
consists  of  an  iron  shell  with  an  enamel  lining  filled 
with  coarse-grained  kryptol,  in  the  center  of  which 
is  hung  a  movable  graphite  crucible,  in  which  any 
temperature  up  to  2,000°  Cel.  (3,632°  F.)  may  be 
generated.     With   a   current   of   15    amperes,   nickel, 


FIG.    2.       KRYPTOL   RADIATOR. 

the  smelting  point  of  which  is  about  1,600°  C,  may 
be  fused  in  about  six  minutes. 

Some  of  the  steel  and  cutlery  manufacturers  in 
Westphalia  are  experimenting  with  kryptol  with  a 
view  to  its  employment  for  tempering,  annealing 
and  case-hardening  steel  and  iron  bars,  knives,  scis- 
sors and  other  implements.  Such  processes  would 
become  thereby  automatic  and  independent  of  the 
skill  of  the  workman. 

For  chemical  laboratories  the  new  material  has 
already  been  adopted  by  the  University  of  Berlin, 
the  Technical  College  at  Aix  la  Chapelle;  the  Im- 
perial Health  Office  at  Berlin,  and  other  state  insti- 
tutions. When  used  in  ovens  and  heating  devices  of 
various  patterns  it  enables  the  chemist  to  heat  sub- 
stances to  any  desired  temperature  and  to  maintain 
an  unvarying  degree  of  heat  for  an  indefinite  period. 
In  elementary  organic  analysis  it  is  frequently  neces- 
sary to  heat  parts  of  the  substance  under  examina- 
tion to  different  temperatures  and  to  leave  another 
portion  not  heated  at  all.  For  this  purpose  a  sim- 
ple but  effective  apparatus  has  been  devised.  It 
consists  of  an  iron  frame  on  which  is  laid  a  fire- 
brick trough  or  gutter,  glazed  inside  and  filled  with 
kryptol.  In  this  is  laid  the  combustion  pipe,  which 
may  be  a  glass  tube,  containing  the  material  to  be 
treated.  The  current  being  sent  through  the  whole 
even  mass  of  kryptol  heats  the  tube  uniformly 
throughout  its  length;  but  when  it  is  desired  to 
heat  one  portion  to  a  high  temperature  it  is  only, 
necessary  to  scrape  the  kryptol  aside  and  reduce  the 
thickness  of  the  layer  under  that  part  of  the  tube, 
when  it  at  once  begins  to  glow  with  accelerated  heat, 
while  the  temperature  of  the  other  parts  remain 
unchanged.  If  it  is  desired  to  withdraw  or  exclude 
the  heat  entirely  from  the  central  part  of  the  tube, 
two  copper  forks,  which  slide  along  a  brass  con- 
ductor, are  introduced  into  the  kryptol,  which  take 
up  the  current  and  pass  it  by  the  conductor  over 
the  intervening  space,  leaving  the  kryptol  and  that 
section  of  the  tube  cold  and  excluded  from  the  heat- 
ing operation. 

As  the  ingredients  of  kryptol  will  withstand  any 
temperature  up  to  3,000°  Cel.,  its  use  for  heating  up 
to  that  limit  is  restricted  only  by  the  nature  of  the 
material  of  which  the  furnace  and  crucible  are  com- 
posed. Being  itself  a  poor  conductor  of  heat,  it 
retains  its  warmth  for  a  long  time,  and  on  account 
of  its  cleanliness  and  absolute  tractability  offers  a 
key  to  a  new  and  convenient  system  of  cooking  and 
of  warming  dwellings  and  other  buildings  wherever 
electric  currents  can  be  cheaply  generated  and  sup- 
plied. 

[This  method  of  electric  heating  is  of  interest, 
but  apparently  it  would  not  be  very  economical. 
The  objection  to  electric  heaters  now  in  use  is 
almost  entirely  confined  to  the  cost  of  operation, 
compared  with  the  direct  combustion  of  coal  or  gas. 
Judging  from  Mr.  Mason's  account,  kryptol  would 
be  open  to  this  objection  in  even  greater  degree  than 
enamel-embedded  resistance  wires  or  other  exist- 
ing forms  of  transforming  electrical  energy  into 
radiant  heat.— Ed.  W.  K] 


Electric  Terminal  of  Paris-Orleans  Rail- 
road. 

The  installation  of  electric  locomotives  and  motor 
cars  on  the  Paris-Orleans  railroad  has  proved  so 
satisfactory  that  an  important  extension  was  decided 
upon  some  time  ago  and  further  additions  have  been 
made  to  the  generating  and  sub-station  equipment 
and  to  the  rolling  stock.  The  Paris-Orleans  was  the 
first  French  steam  trunk  road  to  attempt  electric  ter- 
minal operation,  and  in  1900  opened  an  extension  to 
the  Quai  d'Orsay,  operating  all  the  trains  to  the  new 
terminus  electrically. 

The  generating  station  contains  two  1,000-kilowatt 
groups,  two  soo-kilowatt  sub-stations  and  two  sets 
of  storage  batteries.  The  locomotives  used  are  simi- 
lar to  the  Baltimore  and  Ohio  locomotives,  having 
a  central  cab  with  sloping  ends.  Each  locomotive 
has  four  225-horsepower  motors  mounted  on  heavy 
trucks  built  by  the  American  Locomotive  Company. 
The  installation  was  made  by  the  French  Thomson- 
Houston  Company,  and  the  greater  part  of  the  ma- 
chinery, especially  the  locomotives,  is  of  American 
make,  mostly  from  the  General  Electric  Company. 

Three  powerful  new  locomotives  have  been  added 
to  the  original  installation  of  eight.  These  are  of 
the  baggage-car  type  with  ^  cabin  at  each  end  and 
a  compartment  for  baggage  in  the  middle.  The  cab- 
ins contain  the  controllers  and  the  usual  circuit- 
breakers  and  measuring  instruments.  The  motor 
leads  and  the  contact  leads  pass  through  brass  flex- 
ible tubing,  and  connection  boxes  are  provided  for 
the  motor  leads.  Five  motor  cars  equipped  with 
Sprague-General  Electric  type-M  control  have  also 
been  added.  These  have  cabins  at  each  end  and 
intermediate  are  the  baggage  compartment  and  34 
seats  for  third-class  passengers.  The  whole  of  the 
train-control  apparatus  is  mounted  in  these  cabins. 
Similarly  to  the  locomotives,  the  motor  leads  and 
the  shoe-leads  are  passed  through  flexible  tubing, 
and  motor-connection  boxes  are  used.  The  gear 
ratio  is  3.08  to  i.  The  cabling  used  in  both  loco- 
motives and  motor  cars  is  covered  with  asbestos 
braid,  slate-colored.  Paint  is  used  on  the  asbestos 
to  avoid  abrasion  from  chafing,  etc. 

The  extent  of  the  new  branch  from  Paris  is  15 
miles,  and  a  total  of  over  200  trains  daily  will  be 
operated  at  speeds  varying  from  30  to  45  miles  per 
hour.  Time  for  express  trains  will  be  about  25  min- 
utes or  less,  including  one  or  two  stops.  The  all- 
station  or  local  service  will  take  from  35  to  40  min- 
utes. For  this  service  the  motor  cars  will  be  used 
exclusively.  There  are  two  trains_^  comprising  seven 
or  eight  trailers,  fitted  for  use  with  the  motor  cars, 
one  of  which  will  be  at  each  end  of  the  train.  All 
the  apparatus,  especially  the  rolling  stock,  is  of 
American  pattern.  In  connection  with  this  giant  it 
is  said  that  the  Pennsylvania  Railroad  Company  is 
using  the  Quai  d'Orsay  terminus  as  a  model  for  its 
new  station  in  New  York. 


The  Toronto  Electric  Railway  Company  has  in- 
troduced on  its  system  a  testing  car,  which,^  it  is 
believed,  will  not  only  save  labor,  but,  what  is  far 
more  important,  will  be  the  means  of  preventing 
many  accidents.  The  car  is  so  constructed  that  it 
registers  every  defective  joint,  rail  or  crossing  and 
every  weakness  or  escape  of  current,  or  other  defect 
in  the  system,  as  it  travels  along  the  car  routes. 
This  register  is  so  complete,  also,  that  as  soon  as 
the  car  runs  into  the  barns,  the  exact  places  where 
the  defects  exist  are  shown,  and  a  repair  wagon 
can  go  straight  to  the  point. 


World's  Fair  Visitors  of  Last  Week. 

Among  those  registered  at  the  booth  of  the  West- 
ern Electrician  in  Electricity  Building  at  the  _  St. 
Louis  Exposition  last  week  were  the  following- 
named  ;  F.  A.  Dwi.ght,  Goddard,  Kan. ;  Dwight 
Cole,  Goddard,  Kan. ;  John  C.  Cavanaugh,  Niles, 
Mich. ;  E.  O.  Meyers,  Verona,  Ky. ;  James  E.  Pylc, 
West  Chester,  Pa.;  J.  P.  Florrington,  M.  D.,  Wins- 
ton, N.  C. ;  W  .L.  Clouse,  National  Machine  Com- 
pany, Tifiin,  Ohio;  M.  L.  Smith,  Marshalltown, 
Iowa;  N.  F.  Obright,  Chicago;  Alfred  M.  Cohan, 
Cincinnati,  Ohio;  H.  G.  Atwood,  Minneapolis, 
M'inn.;  Martin  Neilan,  Sioux  City,  Iowa:  Anatol 
Gollos,  main  switchboard.  World's  Fair;  F.  E.  Green- 
man,  Heinze  Electric  Company,  Lowell,  Mass.;  J. 
M.  Walton  and  wife,  Memphis,  Tenn. ;  Samuel  T. 
Hutton,  Chicago ;  L.  R.  Krnidenier,  Des  Moines, 
Iowa:  Ernest  Shafer,  Brookville,  Ohio;  Albert 
Scheible,  George  Cutter  Company,  Chicago;  C.  E. 
Carr,  Milford,  N.  Y. ;  S.  J.  Glass,  Starup,  Ark.; 
Erie  Seymour,  Bavaria,  Kan. ;  Bruce  Lewis,  Bavaria, 
Kan.;  C.  A.  Simpson,  Chicago,  111.;  Sam  Shingleton, 
Shelbyville,  Tenn. ;  Roy  E.  Downer,  Buffalo,  N.  Y. ; 
George  Burroughs,  Elmira,  N.  Y. ;  H.  J.  Kendig, 
Covington,  Ky. ;  J.  F.  Muething,  Covington,  Ky. ; 
All.  J.  Robe,  Covington,  Ky. ;  Yashikagn  Ota,  Na- 
gaya,  Japan;  M.  L.  K.  Leeder,  Sydney,  N.  S.  W., 
Australia;  Miss  Leeder,  Sydney,  N.  S.  W.,  Aus- 
tralia; Miss  Douglass,  Sydney,  N.  S.  W.,  Australia; 
J.   C.   Allison,  Londonderry,  Ireland. 


Good  Speed  on  Electric  Railway. 

The  "Lima  Limited"  on  the  Western  Ohio  railway 
line  (electric)  ran  as  a  double  header  from  Dayton 
to  Lima,  80  miles,  in  two  hours  and  four  minutes  on 
Friday  of  last  week.  The  cars  carried  a  wedding 
party.  On  the  return  trip  the  cars  left  Lima  at 
9:40  p.  m.  and  arrived  in  Dayton  at  11:52  p.  m., 
making  the  time  two  hours  and  12  minutes,  said  to 
have  been  the  best  night  run  ever  made  over  an 
electric  railway.  This  is  said  to  have  been  better 
time  by  20  minutes  than  the  Detroit  flyer  on  the 
Cincinnati,  Hamilton  and  Dayton  ste.im  railroad 
has  ever  made  over  the  same  distance.  The  sched- 
ule time  of  the  fast  electric  car  is  150  minutes  be- 
tween the  two  points.  A  portion  of  the  trip  is  made 
over  the  Dayton  and  Troy  system. 
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Pioneer    Work  of   the   Telluride   Power 
Company.' 

By   p.   N.   Nunn. 

During  l!ic  winter  of  1890,  the  year  preceding  the 
famous  Frankfort-Lanffen  experiment,  apparatus  was 
installed  for  the  first  commercial,  high-pressure,  al- 
ternating-current power  transmission  of  the  world. 
From  that  beginning  has  grown  the  TelUiride  Power 
Company. 

The  mining  district  surrounding  Telluride,  San 
Miguel  County,  Colo.,  is  at  the  same  time  one  of 
the  inost  rugged  and  one  of  the  richest  in  the  Rocky 
Mountains:  but  its  inaccessibility  and  the  consequent 
cost  of  producing  power  caused  the  financial  failure 
of  many  import.tnt  enterprises  in  the  early  days  of 
its  history.  The  statement  made  in  the  Annual  Re- 
port of  the  Treasury  of  the  United  States,  in  1901. 
that  "For  the  growth  of  its  mining  industry  San 
Miguel  Connty  is  indebted  to  the  Telluride  Power 
Transmission  Company  more  than  to  anj'  other 
agency,"  is  borne  out  by  the  fact  that  at  the  present 
time  all  of  the  important  mines  and  mills  of  the 
district  are  operated  by  power  furnished  by  this 
company. 

The  Gold  King  mill,  situated  at  an  altitude  of 
12,000  feet,  where  the  cost  of  fuel  for  steam  power 
had  become  prohibitive,  was  the  first  to  be  operated 
by  means  of  this  power.  This  property  had  been 
attached  in  1888  to  satisfy  a  continued  deficit  in 
operations.  Mr.  L.  L.  Nunn,  the  attorney  retained 
by  the  owners,  found  that  this  deficit  was  largely 
due  to  the  enormous  cost  of  power,  and  that  there 
would  ha\'e  been  a  handsome  margin  if  power  could 
have  been  furnished  at  not  more  than  $ico  per  horse- 
power-year. Down  in  a  deep  gorge  of  the  valley, 
over  2.000  feet  lower,  but  less  than  three  miles  av/ay, 
two  mountain  streams  formed  at  their  confluence 
the  South  Fork  of  the  San  Miguel  River,  oft'ering 
cheap  and  continuous  power.  A  stay  of  proceedings 
was  secured ;  and,  as  a  means  of  transmitting  this 
power,  cable  drive,  compressed  air  and  continuous- 
current  electricity  were  all  investigated.  The  lim- 
itations of  each  were  apparent,  while  the  advantages 
of  alternating  current  and  higher  pressures  became 
gradually  recognized,  and  a  decision  w-as  reached  to 
attempt  their  use.  This  decision  was  due  less  to 
the  immediate  saving  in  copper  than  to  a  keen  sense 
of  the  limitation  of  continuous,  and  faith  in  the  final 
success  and  ultimate  superiority  of  alternating,  cur- 
rent. 

During  the  investigation  which  followed,  while 
selecting  apparatus,  little  but  incredulity  or  ridicule 
was  encountered.  Eastern  investors  in  the  enter- 
prise were  annoyed  by  predictions  of  prominent  engi- 
neers, and  discouraged  by  their  insistence  that  the 
experiment  would  prove  a  miserable  failure  and  the 
expenditure  go  for  naught.  It  was  said  that  there 
was  no  alternating-current  motor;  that  oil  insulators 
must  be  used,  and  that  the  line  must  be  fenced  in. 
How^ever,  a  generator  and  a  motor  for  3,000  volts 
and  of  100  horsepower  each  were  ready  for  trial  in 
the  fall  of  1890.  Difficulties  caused  by  ice  at  40  de- 
grees below  zero,  by  speed  control  over  unusually 
iiigh  water  pressure,  by  avalanche,  by  blizzard,  by 
electric  storms  unknown  in  low  altitudes,  and  scores 
of  others,  now  generally  forgotten  but  then  most 
serious,  marked  every  step  of  progress.  Notwith- 
standing all  of  these,  unqualified  success  from  the 
beginning  caused  gradual  and  constant  growth,  until 
at  the  present  time  the  Telluride  company  and  its 
allied  industries  have  six  power  stations  and  nearly 
.1  thousand  miles  of  line  in  Colorado,  Utah  and  Mon- 
tana. 

Following  its  pioneer  power  transmission,  it  made 
practical  experiments  as  early  as  1895  with  pressures 
which  have  never,  even  yet,  been  exceeded,  and  for 
three  years  it  operated  commerciallv  the  highest  pres- 
sure transmission  of  the  world.  Thus  the  record  of 
its  work  becomes  an  important  chapter  in  the  history 
of  power  transmis-sion ;  but  it  must  readily  be  seen 
that  the  limit  of  this  paper  precludes  the  possibility 
of  describing,  even  in  the  briefest  terms,  all,  or  even 
a   substantial   part,  of  its  pioneer  work. 

The  initial  installation,  purchased  through  Mr.  F, 
B.  H.  Paine,  comprised  a  generator  installed  in  a 
rough  cabin  upon  the  site  of  the  present  Ames  sta- 
tion and  helled  to  a  six-foot  Pclton  wheel,  under 
320-feet  bead,  and  a  motor  at  the  mill  2.6  miles  dis- 
tant. The  two  were  identical  Westinghouse  single- 
phase  alternators  of  too  horsepower,  the  largest  then 
made.  The  generator  was  .senaratcly  excited,  while 
the  motor  ua?  self-exciting.  Each  carried  a  12-part 
commutator  and  w-as  slightly  compounded  through 
current  transformers  upon  opposite  spokes  of  its 
armature.  The  latter  were  ironclad,  or  "T"-toolhed, 
wound  with  12  simple  coils  in  cells  of  fullcrboard 
and  mica.  Switchboards  were  inatched  and  shel- 
lacked pine  sheathing,  and  the  bases  of  instruments 
were  dry  hardwood.  Only  voltmeters  and  ammeters 
were  used,  both  of  the  solenoid  and  gravity-balance 
type,  in  black-walnut  ca.scs  with  window-glass  fronts. 
Circuits  were  closed  with  jaw  switches  and  opened 
by  arc-light  plugs.  The  line  carried  two  No.  ,•?  bare 
copper  wires,  motmted  upon  short  Western  Union 
cross-arms  and  insulators.  The  copper  cost  about 
$700,  or  about  one  per  cent,  of  the  estimated  cost 
for  conlinuons   current. 

The  main  motor  was  brotight  to  synchronous  speed 

I.  A  p.iper  read  before  Section  D  of  llie  International  Elec- 
trical Congress  at  St.  Louis  on  September  i5.  n^o^.  Tlie  author  is 
ctlief  eneineer  of  the  company  whose  interestinc  work  he  de- 
scribes. 


by  a  single-phase  induction  starting  motor,  which 
received  its  current  at  full  line  voltage.  The  cur- 
rent takeit  was  more  than  full-load  current  of  the 
main  motor.  This  starting  motor  even  required 
starting  by  hand,  its  torque  being  zero  at  starting, 
and  so  feeble  at  low  speeds  that  when  cold  it  could 
only  with  the  greatest  difficulty  be  persuaded  to 
pull  up  to  speed  its  belt  and  loose  pulley.  Nor  conld 
it  at  speed  start  the  main  motor  without  help,  and 
even  then  it  became  so  hot  that  its  short-circuited 
secondary  frequently  burned  out. 

Another  motor  of  50  horsepower  was  soon  added. 
While  in  other  respects  similar  to  the  first,  this  motor 
was  intended  to  be  self-starting,  with  armature  and 
field  in  series  through  a  current  transformer:  and,  on 
account  of  its  frightful  flashing,  it  was  fitted  with 
a  special  eight-part  commutator  of  non-arcing  metal. 
This  feature,  however,  proving  a  failure,  was  soon 
replaced  by  a  separate  starter. 

The  need  of  wattmeter  or  power-factor  indicator 
not  having  been  at  that  tiine  recognized,  motor-field 
charge  was  adjusted  for  least  main  current.  This 
current  w'as  accepted  as  having  unity  power  factor, 
and  therefore  as  the  measure  of  actual  power. 

Everything  was  extremely  simple,  from  water- 
wheels  to  motors ;  and,  except  for  lightning,  the 
plant  ran  smoothly  and  steadily  30  days  and  more 
without  a  stop.  The  report  made  in  the  East  by 
associates  of  the  enterprise  that  at  Telluride  a  hun- 
dred horsepower  was  being  successfully  transmitted 
nearly  three  miles  over  No.  3  copper,  with  less  than 
five  per  cent,  loss,  was  received  with  the  utmost  in- 
credulity. 

During  the  autumn  of  1892  a  600-horsepower  gen- 
erator of  the  same  characteristics  was  installed,  and 
a  250-horsepower  motor  for  the  mill  on  Bear  Creek, 
10  miles  from  the  generator.  Early  in  1894  a  50- 
horsepower,  and  during  the  fall  a  75-horsepower  mo- 
tor were  placed  in  Savage  Basin,  14  miles  from  the 
power  house.  The  former  was  soon  replaced  by 
a  lOO-horsepower,  and  in  1S95  a  lOO-horsepower  motor 
was  set  up  at  Pandora. 

Except  as  to  size,  these  motors  were  substantially 
identical.  The  250-hor5epower  motor  was  badly  de- 
signed, and  the  pole-pieces  were  of  cast  iron.  Its 
starting  motor  was  insufiicient,  and  was  therefore 
soon  replaced  by  one  having  split-phase  secondary 
with  external  resistances.  Marble,  with  brass  triin- 
mings,  replaced  w^ooden-base  instruments,  and  such 
elegance  demanded  highly  polished  slat  switchboards 
of  paraffined  oak.  Imposing  trarble  rheostats  were 
ntounted  at  switchboards  like  keyboards  upon  grand 
organs.  Fuse  blocks,  the  only  protective  device,  be- 
came marble  slabs  with  duplicate  aluminum  strips. 
The  first  synchrophone  came  with  the  75-horsepower 
equipment. 

Owing  to  its  altitude  and  geographic  position,  the 
Telluride  district  is  peculiarly  subject  to  atmospheric 
disturbances.  Over  a  hundred  distinct  discharges 
have  been  counted  within  a  single  hour,  and  light- 
ning caused  more  discouragement  than  any  other  ob- 
stacle. A  neighboring  continuous-current  plant, 
transmitting  a  little  more  than  a  mile,  carried  several 
extra  armatures :  and  even  then  it  was  so  frequently 
compelled  to  close  down  during  the  daily  storms  of 
the  rainy  season,  that  the  company  was  eventually 
bankrupted.  The  alternating  plant  might  have  suf-^ 
fered  a  similar  fate,  had  it  not  been  for  its  ''T"- 
toothed  armatures  and  replaceable  coils,  eight  of 
which  were  successively  burned  out  and  replaced  on 
one  motor  within  a  single  week.  To  get  a  coil  into 
place,  and  its  oak  keys  driven  home,  required  such 
bending,  clamping  and  pounding  as  inevitably  re- 
sulted in  injury  to  insulation,  and  only  by  the  great- 
est care  could  replaced  coils  be  made  to  stand  a  test 
adequate  to  the  3,000  volts  employed.  For  protection 
from  lightning  several  types  of  manufactured  ar- 
resters, then  various  original  devices  were  tried,  end- 
ing with  a  siinple  gap  in  series  with  a  score  or  more 
of  fuse  blocks  in  parallel,  arranged  about  a  radial 
commutator  switch,  turned  from  point  to  point,  as 
the  fuses  were  blown  by  successive  discharges. 
Froin  the  first  these  conditions  caused  the  greatest 
apprehension  as  to  the  commercial  success  of  electric 
power  transmission,  until  Mr.  Alexander  J.  Wurts, 
during  a  stay  of  several  months  with  the  company, 
gave  the  protection  of  the  now  well-known  non-arcing 
arrester. 

No  transformers  were  used  between  machines  and 
line,  the  largest  transformers  at  first  being  two-kilo- 
watt or  40-light.  Aside  from  the  effects  of  light- 
ning, e\'en  today  3,000  volts  upon  the  winding  of 
small  high-speed  armatures  requires  first-class  in- 
sulation. Frequent  grounds  were  prevented  by  deep 
insulating  foundations  of  paraffined  wood.  To  pre- 
vent short-circuits  within  the  coils,  their  cells,  just 
before  placing,  were  poured  full  of  shellac,  and  the 
entire  armature  afterward  baked  for  several  days. 
By  this  means  the  so-horsepower  motor  ran  a  full 
year  without  trouble  in  a  room  dripping  with  moist- 
ure. 

A  lighting  transformer  received  in  1891  was  rated 
at  five  kilowatts.  Theretofore  transformers  had  been 
i-ated  in  lights,  and  generators  in  horsepower.  This 
transformer  was  immersed  in  engine  oil,  and  marks 
ail  epoch  in  the  company's  history.  Lightning  fre- 
quently punctured  it,  causing  its  fuses  to  blow,  with- 
out other  apparent  injury.  It  remained  in  service 
for  years.  All  others  were  soon  likewise  immersed. 
Four  5i»light.  dry  Stanley  transformers,  purchased 
in  1892  for  lighting  Telluride,  were  broken  down  by 
the   thunderstorms   of   the   following   spring.     When 


repaired  these  also  were  immersed  in  engine  oil,  and 
gave  no  further  trouble  during  the  three  years  they 
remained  in  service. 

Alternators  were  paralleled  at  Telluride  in  the 
spring  of  1893,  and  thereafter  they  were  so  operated 
with  full  load  upon  the  smaller,  and  regulation  upon 
the  larger  machine. 

Manipulation  at  switchboards  or  at  brushes  in- 
volved direct  handling  of  3,000  volts,  a  rather  high 
switchboard  pressure  even  now.  It  was  a  rule  that 
every  attendant  keep  one  hand  in  his  pocket  while 
working  with  the  other.  It  is  pleasant  to  record 
that  during  these  years  no  loss  of  life  and  but  few 
accidents  occurred. 

There  being  no  other  circuit-breakers,  it  was  neces- 
sary when  a  motor  dropped  out  of  step  to  break  the 
circuit  with  the  single  arc-light  plug.  This  always 
drew  a  heavy,  vicious  arc,  which  on  the  big  motor 
frequently  held  to  the  full  length  of  the  six-foot 
cable,  and  then  sometimes  required  a  whilT  from 
the  attendant's  hat.  When  not  broken  promptly,  it 
frequently  involved  the  entire  switchboard  and  shut 
down  the  plant 

Duties  of  this  nature  required  considerable  skill 
and  cool  heads,  and  in  order  to  operate  the  plant  con- 
tinuously, night  and  day,  15  or  20  competent  attend- 
ants %vere  required.  'To  fit  young  men  for  these 
positions  a  course  was  arranged,  during  which  they 
were  taught  something  of  machinery,  of  shopwork 
in  metal  and  wood,  and  of  wiring,  insulating  and 
repairing,  while  receiving  such  assistance  in  daily 
study  as  conditions  perinitted.  A  technical  library, 
including  the  electrical  papers,  and  a  conveniently 
fitted  testing  room  were  ahvays  open.  Each  student 
was  then  given  a  short  laboratory  course  in  graphic 
treatment  of  alternating-curreiit  theory.  This  is  said 
to  have  been  the  first  systematic  effort  made  by  a 
corporation  to  train  its  employes  for  responsible 
positions. 

Although  the  plant  as  a  whole  was  an  unqualified 
commercial  success,  no  explanation  need  here  be 
made  as  to  why  it  was  replaced  by  the  induction  sys- 
tem as  soon  as  the  latter  had  been  perfected.  This 
marks  the  limit  of  the  most  extensive  single-phase, 
synchronous  plant  ever  operated.  With  but  one  or 
two  motors,  its  operation  was  not  difficult :  but  each 
motor  added  to  the  system  brought  increased  de- 
inand  for  care  and  skill.  The  causes  of  difficulty 
were  not  understood  then  as  now,  nor  was  the  effect 
of  power  factor  fully  appreciated.  Lack  of  both 
wattmeters  and  power-factor  indicators  left  the  ad- 
justment of  field  charges  to  the  judgiuent  of  the 
operators.  The  power  factor  of  each  motor  being 
dependent  not  only  upon  its  own  adjustment  but 
upon  that  of  all,  the  closest  attention  and  co-opera- 
tion were  necessary,  in  marked  contrast  with  the 
simplicity  of  operation  of  induction  motors.  Dis- 
turbances due  to  starting  motors  were  especially 
trying,  and  the  unqualified  success  attained,  not- 
withstanding defects  of  apparatus  and  system,  is 
attributed  now,  far  more  than  then,  to  the  skill  and 
vigilance  of  the  operators  in  this  new  and  fascinating 
field. 

The  Tesla  system,  substituted  for  the  synchronous 
in  1S96,  comprised  two  600-kilowatt,  60-cycle,  500- 
volt,  two-phase  generators,  direct-connected  to  wheels 
under  600  and  900  feet  head,  respectively,  and  an 
equal  capacity  of  raising  and  reducing  transformers 
and  of  two-phase,  220-volt  induction  motors.  The 
12  lOO-kilowatt,  step-up  transformers  were  connected 
in  pairs,  two-phase  three-phase,  for  three-phase,  10,- 
ooo-volt  transmission.  These  transformers  were 
worthless ;  all  broke  down  within  a  year,  and  one 
or  more  were  always  undergoing  repairs.  Break- 
downs occasionally  caused  sufficient  explosion  to  lift 
a  cover,  or  splash  the  oil.  The  woodwork  soon  be- 
came saturated,  and  hot  metal  from  the  nearby  main 
fuses  frequently  started  fires,  endangering  the  wooden 
power  house.  A  luasonry  transformer  house  in  two 
compartments  was  therefore  constructed,  and  into 
it  the  transformers  were  moved — this  being  the  first 
known  case  of  isolation  of  oil  transformers  on  ac- 
count of  fire  risk. 

The  power  house  at  Ilium,  situated  six  miles  be- 
low Ames,  on  the  same  stream  and  using  the  same 
water,  was  built  in  1900,  and  contains  one  i,2ix>- 
kilowatt,  revolving-field.  General  Electric  generator, 
direct  connected  to  two  impulse  w^heels  under  500 
feet  head.  Transmission  lines  extend  both  to  the 
.Ames  station  and  to  points  of  distribution,  providing 
the  insurance  of  duplicate  transmission.  Any  sec- 
tion of  line  can  be  cut  out  for  repair,  or  either 
power  house  shut  down,  without  interrupting  the 
service.  Junctions  other  than  generating  and  dis- 
tributing points  are  equipped  with  open  air  switches, 
mounted  upon  standard  line  insulators  and  operated 
from  platforms  similarly  insulated,  and  have  proven 
invaluable. 

Junction  houses  at  distributing  centers  provide  for 
a  branch  line  to  each  customer,  which  is  equipped 
with  switches,  fuses  and  a  set  of  five  record-making 
instruments' — a  voltmeter,  two  anmieters  and  two 
wattmeters.  The  power  company  thus  secures  upon 
its  own  properly  a  continuous,  accurate  and  satis- 
factory  record   of  each  load. 

The  long  spans  crossing  canyons  and  divides  sur- 
rounding Savage  Basin  may  be  worthy  of  note. 
These  divides  are  bare  ridges  at  an  altitude  of  13,000 
feet,  inaccessible  in  winter,  and  swept  by  frequent 
snowslides.  Spans  up  to  1.150  feet  are  used,  in 
order  to  reach  safe  points  for  supports.  A  number 
of  these  supports,  although   simple  and  inexpensive, 
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have  stood  for  years  without  repair.  The  longest 
span  is  of  No.  i,  hard-drawn  copper,  supported  by 
half-inch  plow-steel  cable,  both  being  carried  by  the 
same  insulators.  The  deflection  is  approximately  35 
feet,  on  a  slope  of  31  degrees.  Another  is  of  three- 
eightbs-inch  soft-iron  cable,  1,120  feet  long,  and  has 
been  in  service  five  years.  A  third,  660  feet  long,  is 
of  hard-drawn  copper  only,  having  25  feet  deflection. 
The  strain  insulators  in  all  cases  are  a  series  of  the 
usual  line  insulators  and  pi^is,  upon  a  longitudinal 
arm.  hinged  to  permit  adjustment  to  span  motion. 
They  are  simple,  inexpensive  and  entirely  successful. 

A  lo.oco-volt  underground  transmission  was  put 
in  operation  at  the  Gold  King  mine  in  1S96.  Power 
was  carried  through  an  unused  tunnel,  1,300  feet 
long,  upon  bare  copper  conductors,  12  inches  apart, 
on  standard  line  insulators,  to  a  deep  mining  hoist 
equipped  for  electric  power.  The  tunnel  was  always 
dripping  with  water,  but  no  trouble  was  experienced 
during  the  several  years  of  operation,  although  slight 
brush  discharge  or  halo  was  at  times  observed. 

An  interesting  installation  to  which  power  is  fur- 
nished is  that  of  the  well-known  Camp  Bird,  Limited, 
near  Ouray.  Nineteen  motors  and  rotaries,  in  sizes 
up  to  150  kilowatts,  drive  crushers,  Huntingtons, 
concentrators,  compressors,  pumps  and  hoists,  ag- 
gregating in  all  about  1,000  kilowatts.  Two  under- 
ground transmissions,  each  a  mile  in  extent,  are  in 
operation.  Continuous  current  at  550  volts  from  two 
rotaries  and  a  650-ampere-bour  storage  battery  op- 
erate three  deep-mine  hoists  of  150  horsepower,  and 
an  installation  designed  by  Mr.  C.  S.  Ruffner,  now 
engineer  of  the  Utah  department,  makes  use  of  the 
alternating  current  transmitted  at  10,000  volts  through 
paper-insulated,  lead-covered  cable,  for  the  purpose 
of  operating  two  50-horsepower  pumps. 

The  success  of  the  original  plant  prompted  the 
manager  of  the  company,  Mr.  L.  L.  Nunn,  to  institute 
a  search  for  other  waterpowers  in  the  West,  finding 
as  a  result  that  such  powers  were  very  remote  from 
available  markets,  requiring  much  longer  transmis- 
sions than  theretofore  used.  Voltages  higher  than 
from  10,000  to  15,000  were  not  in  commercial  use. 
and  were  regarded  as  merely  problematical ;  but  two 
important  water  rights,  already  acquired  in  Utah  and 
Montana,  would  have  been  worthless  at  such  pres- 
sures. Mr.  Nunn  therefore  determined,  in  1895.  to 
undertake  at  Telluride  an  experimental  transmission 
at  higher  voltages,  to  be  installed  and  operated  as 
a  practical  test  for  power  purposes,  and  to  determine 
if  possible  the  problems  peculiar  to  long  distances 
and  high  pressures. 

Two  identical  75-kiIowatt.  oil-insulated  transform- 
ers were  installed  in  the  autumn  of  1895,  one"  at  the 
Ames  station  and  the  other  at  the  Gold  King  mill. 
They  were  designed  for  pressures  varying  from  15.- 
oco  to  60,000  volts,  by  convenient  steps.  A  separate 
pole  line  was  equipped  with  three  circuits  of  different 
characteristics,   upon  three  types   of  insulators. 

Measurements  with  many  special  instruments  were 
made,  embracing  the  different  voltages,  styles  of 
insulators,  conductors  and  distances  between  them, 
and  the  conditions  peculiar  to  the  various  phenomena 
met  at  every  step.  Obser^^ations  upon  a  wide  range 
of  atmospheric  conditions  were  made  by  means  of 
United  states  Weather  Bureau  apparatus  at  either 
end  of  the  line.  The  commercial  feasibility  of  high 
pressures  was  demonstrated  by  the  successful  opera- 
tion of  the  Gold  King  mill  during  a  great  part  of 
the  year  at  pressures  from  3-0,000  to  nearly  60,000 
volts,  as  well  as  by  continuous  electrification  for 
nearly  a  month  during  dry  weather  of  a  three-mile 
telephone  circuit,  upon  telegraph  insulators,  at  pres- 
sures rising  from    lO.coo  to   40,000  volts. 

The  change  of  the  system  from  single  to  polyphase 
terminated  actual  transmission  experiments.  The  re- 
ducing transformer  was  moved  to  the  station,  and 
another  equipm.ent  designed  for  polyphase  tests  was 
ordered.  The  remaining  time  was  devoted  to  open- 
circuit  losses,  and  to  the  verification  of  measure- 
ments previously  made.  This  work  continued  until 
August,  1897,  when  construction  was  begun  upon 
the    Provo  plant. 

Much  of  the  data  obtained  from  these  experi- 
ments was  incomplete,  requiring  caution  in  its  use. 
due  largely  to  the  time  and  study  required  in 
solving,  step  by  step,  the  problems  and  difficulties 
met  at  every  stage  of  the  work.  However,  that  much 
of  value  was  obtained  is  shown  by  the  subsequent 
successes  at  Provo.  Sufficient  had  been  learned  to 
warrant  the  commercial  adoption  for  the  first  time 
of  40,000  volts,  nearly  thrice  the  voltage  of  any 
previous  plant;  to  lead  to  the  manufacture  of  trans- 
formers which,  after  seven  years'  continuous  opera- 
tion, are  still  in  daily  service ;  to  determine  the 
design  of  the  Provo-type  insulator,  the  method  of 
line  construction,  distance  between  wires,  and  the 
importance  of  wave-form,  and  to  make  possible  this 
great  advance  in  Tong-distance.  high-voltage  trans- 
mission. 

This  experimental  work,  as  clearly  appears  from 
the  foregoing  facts,  was  begun,  carried  on  and  finally 
utilized  by  the  Telluride  company  in  the  regular 
and  necessarx'  course  of  its  growing  business;  yet 
it  must  be  added  that  important  services  w-ere  ren- 
dered by  Mr.  V.  G.  Converse,  under  w'hose  direction 
the  transformers  had  been  designed  and  constructed, 
and  who  participated  throughout  the  greater  part 
of  the  work  during  all  the  experiments  with  actual 
high-pressure  transmission,  and  subsequently  by  Mr. 
Ralph  D.  Mershon,  in  the  elaborate  instrumentation 
and  laboratory  practice,  including  a  notably  Ingenious 


method  of  reading  high-tension  losses  upon .  low- 
tension  circuits,  devised  by  him  and  used  in  sub- 
stantiating the  accuracy  of  the  earlier  measurements; 
also  that  different  types  of  Insulators  were  contrib- 
uted by  the  General  Electric  and  the  Westinghouse 
companies  and  by  Mr.  Fred  D.  Locke,  on  account 
of  their  friendly  interest  in  the  work.i 

The  original  plant  at  Provo  contained  two  750- 
kilowatt,  60-cycle,  800-volt,  three-phase,  General  Elec- 
tric generators,  direct-connected  at  300  revolutions 
per  minute  to  twin  horizontal  turbines  under  125 
feet  head,  a  six-pane!  Wagner  switchboard,  two  banks 
of  oil  transformers  and  two  outgoing  circuits.  All 
contents  thus  in  duplicate  were  assembled  in  two 
complete,  independent  units,  designed  for  operation 
independently  or  paralleled  at  both  high  and  low 
pressure.  Prior  to  the  power-factor  Indicator,  a  de- 
vice which  answered  a  somewhat  similar  purpose 
was  Installed,  consisting  of  a  wattmeter  on  the  low- 
pressure  paralleling  bus,  with  current  coil  in  one 
bus  and  shunt  across  the  other  two.  Ihis  indicated 
cross  current,  and  was  used  in  the  adjustment  of 
field  charges.  Transformers  were  each  250  kilowatts, 
8co  to  40,000  volts,  star-connected  at  both  high  and 
low  pressure,  with  neutrals  grounded. 

Triple-pole  air  switches  and  four-foot  fuses  for- 
merly connected  each  bank  of  transformers  with 
its  transmission  line.  One  form  of  air  switch,  open- 
ing six  feet,  contained  no  metal  except  conductgrs. 
and  was  composed  entirely  of  paraffined  wood  and 
rawhide,  without  porcelain,  glass  or  other  insulator. 
Others  were  sliding  frames,  carrying  line  insulators. 

During  the  first  year  of  operation  the  transmission 
comprised  a  single  32-mile  line  to  one  receiving 
point  at  Mercur,  where  the  arrangement  was  similar 
10  that  at  the  power  house,  save  that  two  reducing 
transformers  were  connected  two-phase  three-phase, 
grounded  neutral,  for  220-volt,  two-phase  induction 
motors.  The  Provo-Eureka  line,  42  miles  long,  car- 
ries seven-strand  aluminum  cable  equivalent  to  No. 
4  copper.  The  Eureka -Mercur  cross  line,  2S  miles 
long,  equivalent  to  No.  5  copper,  was  added  to  com- 
plete the  triangle  thus  formed  and  permit  cutting 
out  either  of  the  three  sides  without  interrupting 
service. 

The  Logan  plant  was  completed  in  iQoi,  contain- 
ing two  1,000-kilowatt,  revolving-field  alternatol"5, 
direct  connected  at  400  revolutions  to  double-dis- 
charge twin  turbines  under  212  feet  head.  This 
plant  is  connected  with  the  Provo  system  by  dupli- 
cate lines  over  100  miles  long,  passing  the  cities  of 
Ogden  and  Salt  Lake.  The  Provo  and  Logan  plants 
are  thus  operated  in  unison  through  nearly  200  miles 
of  transmission.  Distdibuting  points  at  Mercur, 
Eureka,  Bingham,  Salt  Lake  and  Provo  are  also 
junction  points  of  the  duplicate  lines,  equipped  with 
switches  in  each  Incoming  line,  as  well  as  in  circuit 
with  the  transformers,  so  that  in  case  of  threatened 
trouble  the  patrolman  can  without  delay  have  his 
section  cut  off  for  immediate  repair  without  inter- 
rupting service. 

The  three  conductors  of  each  transmission  form 
an  equilateral  triangle  76  inches  between  wires,  car- 
ried by  a  seven-foot  cross-arm  and  the  top  of  the 
pole.  Extra  long  pins  raise  the  insulators  from  six 
to  12  Inches  above  cross-arms,  are  of  selected  locust, 
kiln-dried  and  immersed  from  six  to  12  hours  in 
hard  paraffin  at  150°  C.  Cross-arms  are  of  Oregon 
fir,  kiln-dried  and  soaked  in  boiling  bitumen.  Those 
upon  the  first  line  were  attached  In  the  usual  manner 
with  metal  braces.  The  burning  of  cross-arms  and 
poles  on  account  of  broken  insulators,  during  pro- 
longed wet  weather,  occurred  most  frequently  at  these 
braces.  When  the  next  lines  were  biiilt  in  1899 
treated  wooden  braces  were  substituted,  with  results 
so  favorable  that  all  metal  braces  were  soon  re- 
placed. It  was  still  observed,  however,  that  even 
light  leakage  seemed  to  concentrate  around  the  lag 
bolts,  carbonizing  the  wood  and  finally  loosening  the 
bolts.  For  the  Logan  lines  of  igoo  and  all  later 
lines,  therefore,  the  cross-arms  were  mortised  through 
the  poles  and  wedged  and  pinned  with  hardwood — 
thus  discarding  all  metal  except  conductors.  This 
construction  was  originated  by  Mr.  A.  L.  Wood- 
house,  who,  upon  the  close  of  the  high-pressure  ex- 
perimental work  in  Colorado,  of  which  he  had  charge, 
became  and  still  is  superintendent  of  the  Utah  de- 
partment. It  has  proved  amply  strong,  not  expen- 
sive, and  during  the  four  years'  operation  of  the  400 
miles  thus  constructed  very  few  poles  have  been 
burned. 

Provo-type  glass  insulators,  designed  by  Mr.  V. 
G.  Converse,  have  been  used  throughout.  Many  have 
broken,  but  these  have  usually  shown  the  effects  of 
guns  or  stones.  In  fact,  there  has  not  been  a  single 
breakage,  except  in  one  lot.  Improperly  annealed. 
clearly  due  to  either  internal  or  dielectric  stresses. 
It  is  difficult  to  see  wherein  any  other  insulators 
could  have  done  better,  unless  bullet-proof.  Col- 
lege laboratory  tests  to  the  contrary  notwithstand- 
ing, leakage  losses  are  inappreciable,  except  during 
severest  storms,  and  then  not  serious  where  insu- 
lators are  unbroken.  It  is  a  mistake  to  suppose  that 
Utah  climate  Is  favorable.  During  the  rainy  season 
it  is  as  wet  as  any,  and  the  alkali  dust  of  the  so- 
called  saltstorms  is  as  trying  as  seacoast  spray.  At 
time  dense  volumes  of  this  impalpable  dust  from  the 
Great  Desert  are  accompanied  by  clouds  or  fog.  In 
this    damp,    sticky   state  the   dust   completely   covers 

I.  An  interestinc  account  of  this  work  and  some  of  the  tech- 
nical results  maybe  found  in  Mr.  Mershon's  report  "luoted  in 
Mr.  Scotfs  paper  before  the  Amprican  Institute  of  Electrical  En- 
giaeers,  at  the  Omaha  meeting,  in  July,  1S9S. 


to  a  considerable  depth  the  under  as  well  as  the 
upper  surfaces  of  insulators,  as  well  as  poles,  cross- 
arms  and  pins.  Over  these  surfaces  streamers  grad- 
ually creep,  until,  meeting  at  the  pole,  they  break 
Into  an  arc,  like  that  which  was  photographed  by 
Mr.  C.  E.  Baker,  the  line  patrolman  at  Mercur,  and 
which  has  several  times  been  published.  A  quick 
turn  of  the  generator  rheostat  at  the  critical  instant 
breaks  the  arc,  without  interrupting  service  of  in- 
duction motors. 

The  arrangement  of  power  houses  and  transmis- 
sions already  described  Is  such  that  the  opening  of 
paralleling  switches  may  resolve  the  system  into  a 
single  transmission  from  100  to  nearly  400  miles  in 
length,  with  a  generator  at  each  end,  yet  side  by  side. 
If  one  generator  be  reversed,  synchronised  as  a 
motor  with  the  other  and  loaded  by  its  waterwheel, 
any  length  of  transmission  may,  by  manipulation  of 
a  paralleling  switch,  be  alternately  cut  in  and  out 
between  them.  Since  switchboards  and  instruments 
are  connected,  measurements  made  are  immediately 
comparable.  In  this  manner  losses  and  power  factor 
may  be  measured,  and  the  corrective  effect  of  charg- 
ing current  observed. 

Solid  aluminum  wire,  first  used  in  1S98,  was 
slightly  alloyed  to  increase  strength,  but  proved 
\yorthless,  breaking  repeatedly  with  square,  glass- 
like fractures.  It  was  at  once  replaced  with  com- 
mercially pure,  seven-strand  cable,  still  in  use.  Sim- 
ilar cables  have  generally  been  employed  for  subse- 
quent lines,  while  spans  have  been  successfully  in- 
creased'to  iSo  and  200  feet,  with  less  deflection  than 
usual  with  copper. 

The  experience  with  oil  transformers  for  10.000 
volts  at  Telluride,  and  the  refusal  of  manufacturers 
to  give  any  guarantees  whatever  for  other  transform- 
ers for  higher  pressures,  led  the  Telluride  company, 
when  undertaking  this  40.000-volt  transmission,  to 
manufacture  its  own.  The  first  equipment  was  made 
at  the  Wagner  company's  works  under  designs  and 
supervision  of  MV.  Converse.  The  later  ones  were 
made  by  the  Converse  Transformer  Company.  When 
erected,  the  oil  In  the  tank  and  the  transformer  in 
an  oven  were  slowly  raised  to  and  then  maintained 
during  24  hours  at  a  temperature  of  125°  C.  The 
transformer  was  then  immersed  in  the  oil.  and  both 
continued  at  the  same  temperature  for  a  further  24 
hours.  As  bearing  upon  the  question  of  fire,  risk 
due  to  oil  transformers.  It  may  be  of  interest  to  note 
that  of  the  large  number  of  these  high-pressure 
transformers  used  during  the  last  seven  years,  chiefly, 
in  isolated  sub-stations  containing  much  wood  and 
seldom  visited,  all' but  four  are  still  in  operation; 
that  _  these  four  were  destroyed  by  fire  of  doubtful 
origin,  and  that  only  one  transformer  has  required 
repair  other   than  change   of  oil. 

The  plant  at  Norrls,  Mont.,  designed  and  con- 
structed in  1901  by  Mr.  O.  B.  Suhr,  superintendent 
(now  resident  engineer  of  the  Ontario  Power  Com- 
pany), contains  at  present  two  low-speed.  1,000- 
kilowatt  units.  A  duplicate  transmission  of  60  miles 
conveys  power  to  the  city  of  Butte.  These  lines,  as 
weil  as  both  raising  and  reducing  transformers,  were 
designed  for  the  use  of  40,000,  60.000,  or  So,ooo  volts. 
Longer  pins  are  used  than  in  Utah,  and  conductors 
form  a  triangle  of  108  inches.  While  producing  the 
present  limited  amount  of  power,  and  awaiting  a 
suitable  Insulator,  the  lower  voltage  has  been  used. 

In  conclusion,  it  maj'-  be  said  that  the  Provo  plant 
—the  first  transmission  at  more  than  i6,coo  volts — ■ 
while  undertaken  materially  In  advance  of  the  art, 
and  not  exempt  from  its  share  of  troubles,  has,  never- 
theless, been  fully  successful  as  a  financial  venture, 
and  not  without  value  in  the  pros^ress  of  the  science. 
Long  periods  of  perfect  operation,  monotonous  in 
their  uneventfulness,  have  proved  beyond  question 
the  success  of  high  pressures  for  long  distances. 
The  new  and  larger  power  house  at  Olmsted,  at  the 
mouth  of  Provo  Canyon,  completed  this  season,  is 
modern  in  every  detail.  It  contains  three  3,600- 
horsepower  generators,  operating  under  340  feet 
head.  Air  switches  and  fuses  are  everywhere  giving 
place  to  oil  switches  with  time-limit  automatics,  and 
constant  reconstruction  to  meet  its  increasing  de- 
mands keeps  the  system  as  a  whole  abreast  of  pres- 
ent practice.  Thus  the  Telluride  Power  Company, 
while  again  and  again  a  pioneer  in  power  transmis- 
sion, must  not  be  associated  alone  with  the  experi- 
mental methods  of  early  days,  but  may  in  the  future 
be  found  still  engaged  in  progressive,  practical  pio- 
neer work. 


Electrification  of  Erie  Lines  In  New 
Jersey  Contemplated. 

The  Erie  Railroad  company  has  under  contem- 
plation a  number  of  plans  for  improving  its  property 
in  the  vicinity  of  New  York.  One  of  these  is  the 
"electrification"  of  the  suburban  service  throughout 
New  Jersey.  The  new  plans  call  for  an  expenditure 
of  about  $30,000,000.  To  electrify  the  suburban  lines 
a  central  power  station  is  to  be  erected  at  Paterson, 
which  will  bring  the  remotest  point  of  the  power 
delivery  within  a  radius  of  20  miles  from  the  cen- 
tral station.  Fifty-one  miles  of  road  In  all  will  be 
electrified    if   the    plans   are    followed    out. 


The  Chickasha  Light  and  Power  Company  of 
Chickasha,  I.  T.,  has  been  absorbed  by  the  Chickasha 
Light,  Heat  and  Power  Company. 
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Single-phase    Alternating-current    Mo- 
tors. 

By  Herbert  P.  Andrews. 

Early  prejudice  against  the  single-pliase  motor  was 
partially  due  to  several  unsuccessful  types  of  nia- 
cliines  being  put  upon  the  market,  in  response  to 
the  demand  for  motors  adapted  to  run  on  single- 
phase  circuits,  and  partially  to  the  reasoning  of  sev- 
eral prominent  electrical  writers,  who  taught  that 
such  motors  were  necessarily  inferior  in  efficiency 
and  output  to  multiphase  motors.  Now,  that  this 
prejudice  has  been  largely  overcome,  doubtless  the 
theory  will  soon  catch  up  with  the  practice  in  this 
line. 

So  far  as  the  efficiency  or  output  of  these  two 
types  is  concerned,  there  is  practically  no  difference, 
in  a  frame  of  given  size  and  correct  design,  whether 
wound  for  single-phase  or  multiphase  currents.  In 
fact,  the  reactions  are  equal  in  both  tj'pes  of  machine, 
the  rotary  field  being  induced  in  the  primary  element 
in  the  multiphase  motor  directly  from  the  line  and 
reacting  on  the  secondary,  while  in  the  single-phase 
type  this  rotary  field  is  the  resultant  of  the  single- 


The  slot  into  which  the  winding  was  laid  served 
the  double  purpose  of  enabling  the  distribution  of 
flux,  as  described,  to  be  attained,  and  in  preventing 
the  distortion  of  the  field  caused  by  the  reaction  of 
the  rotor  on  the  stator,  which  tended  to  drag  the 
flux  to  one  horn  of  the  pole-piece. 

In  March,  1899,  patents  were  granted  to  'E.  S. 
Pillsbury  and  F.  Schwedtmann  on  an  improved  type, 
a  longitudinal  section  of  which  is  shown  in  Fig.  2. 
The  improved  features  of  this  motor  consisted  in 
the  construction  and  arrangement  of  the  centrifugal 
device  and  its  associated  parts,  for  electrically  con- 
necting the  brushes,  short-circuiting  the  commutator 
and  removing  the  bnishes  from  the  commutator,  in 
the  construction  and  arrangement  of  the  field-core 
supports  and  the  mechanism  employed  for  adjusting 
the  latter.  In  this  motor  the  windings  were  prac- 
tically the  same  as  those  employed  in  the  machine 
previously  described,  except  that  the  closed  coils  on 
the  armature,  being  unnecessary,  were  abandoned, 
the  winding  being  a  plain  multipolar  progressive  one. 
On  throwing  tlie  main-line  switch  the  motor  started 
as  a  series  motor  as  described  above,  and  after  at- 
taining the  proper  speed  the  two  weights  (G')  move 


1904.  The  principal  object  in  this  design  is  to  secure 
a  more  efficient  machine.  With  this  point  in  view,  it 
is  so  constructed  that,  in  starting,  instead  of  the 
secondary  current  induced  in  the  armature  or  sec- 
ondary member  being  commutated,  the  current  sup- 
plied to  the  field  or  primary  member  is  commutated. 
This  makes  it  possible  to  employ  larger  and  heavier 
conductors  in  the  armature  or  secondary  member 
in  place  of  the  fine-wire  conductors  heretofore  em- 
ployed, whereby  the  armature  is  rendered  more  sub- 
stantial, is  rendered  of  low  resistance  and  small 
self-induction,  and  will  carry  a  greater  load  than 
an  armature  provided  with  the  fine-wire  windings ; 
thus,  the  present  armature  is  less  susceptible  to 
changes  in  frequency  and  capable  of  withstanding 
a  greater  overload.  The  general  principles  of  the 
field  and  armature  windings  in  •  this  machine  are 
similar  to  the  ones  described  above,  except  in  the 
size  of  conductors  as  noted.  In  the  previous  types 
of  four-pole  machines  the  brushes  served  to  connect 
the  armature  windings  at  four  points  90  degrees 
apart ;  in  this  machine  the  same  conditions  are 
brought  about  by  permanent  connections  to  the  wind- 
ings. After  this  motor  has  attained  the  proper  speed 
J. 


FiE.  3.    Type  of  1903. 

phase  primary  winding  and  the  induced  currents  of 
the  secondary.  While  in  normal  operation  the  dis- 
tribution of  flux  is  practically  equal  whichever  way 
the  rotary  field  is  generated. 

Prominently  connected  with  the  development  of 
this  type  of  motor  we  find  the  name  of  E.  S.  Pills- 
bury  of  St.  Louis,  and  it  is  my  purpose  in  this  article 
to  describe  his  latest  product  in  this  line,  together 
with  some  of  the  earlier  types  that  lead  up  to  it. 
In  Fig.  I  is  given  a  longitudinal  elevation  of  one  of 
tlie  earliest  types  of  single-phase  motors  designed 
by  Mr.  Pillsbury  in  1897.  The  special  features  in 
this  motor  consisted  in  combining  a  progressively 
wound  armature  with  a  slot-wound  field,  in  such  a 
manner  that  it  started  as  a  series  motor,  and  after 
the  machine  had  acquired  the  proper  speed,  in  pro- 
viding a  means  for  moving  the  brushes  away  from 
the  commutator,  connecting  them  together  and  simul- 
taneously short-circuiting  the  winding  on  the  arma- 
ture, after  which  the  motor  ran  purely  as  an  induc- 
tion motor.  These  motors  were  also  provided  with 
a  short-circuited  winding  on  the  rotor,  to  prevent  it 
from  going  above  synchronism  in  case  the  operator 
failed  to  throw  the  lever  at  the  proper  time.  The 
field  windings  were  applied  in  such  a  manner  that 
the  magnetic  lines  of  force  were  more  intense  at 
the  center  of  the  pole  than  at  either  side,  they  de- 
creasing in  strength  as  they  approached  the  ends, 
which  points  were  practically  neutral.  In  this  man- 
ner a  symmetrical  field  was  attained,  making  the 
magnetism  of  the  poles  intense  at  the  proper  point. 


Fig.  5.     General  View  o(  1904  Type.  FiK.  6- 

SINGLE-PHASE   ALTERNATING-CURRENT   MOTORS. 

outwardly  by  centrifugal  force,  thereby  moving  the 
fingers  (G")  forward  and  simultaneously  short-cir- 
cuiting the  commutator,  throwing  the  brushes  away 
from  the  latter,  and  electrically  connecting  the 
brushes,  after  which  the  machine  operates  as  an  in- 
duction motor.  It  was  during  this  period,  while  Mr. 
Pillsbury  was  engineer  for  the  Wagner  Electric  Man- 
ufacturing Company,  that  this  company  was  awarded 
the  Edward  Longstreth  medal  by  the  Franklin 
Institute  for  the  proficiency  attained  in  the  manu- 
facture of  this  type  of  motor.  It  was  also  during 
this  time  that  the  machine  shown  in  Fig.  3  was 
developed,  patents  being  granted  to  Mr.  Pillsbury  for 
it  in  January,  1903.  This  machine  was  an  improve- 
ment on  the  machine  shown  in  Fig.  2,  the  new  fea- 
tures consisting  in  a  superior  design  of  frame  and 
method  of  adjusting  the  field  core;  in  the  novel  form 
of  governor  weights  (19),  bell  crank  (23),  and  rods 
(24),  whereby  motion  was  transmitted  for  throwing 
of  the  brushes,  short-circuiting  commutators,  etc; 
in  the  brushes  being  in  electrical  connection  at  all 
times;  in  the  bearings  forming  part  of  the  end  plate, 
and  in  a  new  method  for  adjusting  spring  (26) 
which  determines  the  speed  necessary  to  operate  the 
governor  weights  or  the  synchronous  speed,  all  of 
which  are  evident   from   inspection. 

At  the  present  time  Mr.  Pillsbury  is  associated 
with  the  Century  Electric  Company  of  St.  Louis. 
During  his  connection  with  this  company  he  has  de- 
veloped his  latest  type  of  motor,  shown  in  Fig.  4, 
patents  on   which    were   granted   him    in    September, 


Efficiency  and  Power-factor  Curves  for  Five  Horsepower  Motor. 


the  governor  weights  (50)  operate  a  substantially 
designed  cam  (55)  which  transmits  motion  for 
throwing  off  the  brushes  and  short-circuiting  the 
commutator  on  the  armature,  and  at  the  same  time 
making  four  connections  in  field  coils  diametrically 
opposite. 

Fig.  5  shows  the  general  appearance  of  this  motor 
as  it  is  being  made  at  the  present  time,  and  in  Fig. 
6  are  curves  plotted  for  a  five-horsepower  machine, 
showing  the  efficiency  and  power  factor ;  also  the 
current  consutnption,  speed  and  slip. 

In  the  development  of  this  motor  Mr.  Pillsbury 
has  kept  in  mind  the  fact  that,  in  addition  to  a  high 
efficiency,  there  is  also  a  growing  demand  for  ma- 
chines simple  and  substantial  in  mechanical  con- 
struction. It  is  with  this  point  in  view  that  this  com- 
pany has  already  departed  somewhat  from  the  details 
in  letters  patent  No.  770,924,  as  shown  in  Fig.  4. 


The  corporation  counsel  of  Washington,  D.  C, 
acting  on  the  suggestion  of  District  Electrical  Engi- 
neer Allen,  is  about  to  pass  upon  the  advisability 
of  amending  the  regulations,  so  that  fees  will  be 
required  for  all  permits  for  electrical  work,  including 
illuminated  signs.  Previous  to  last  September,  it 
was  customary  for  the  building  inspector  to  issue 
permits  without  fees  for  all  signs,  whether  they  were 
illuminated  by  electric  lights  or  not,  while  a  fee  of 
%\  was  required  under  the  regulations  for  light  in 
front  of  buildings.  In  many  cases  these  lights  were 
placed  aroiuid  signs  previously  erected,  practically 
making  them  illuminated  signs.  The  electrical  engi- 
neer believes  these  cases  should  be  uniformly  treated. 
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Lundell-Lozier  Department  of  National 
Electric  Company. 

The  National  Electric  Company  of  Milwaukee  lias 
entered  into  an  important  arrangement  with  Robert 
Liindell  and  Robert  T.  Lozier  by  which  the  National 
company  ^vill  manufacture  and  market  the  new 
motors  and  generators  and  systems  of  operation 
and  control  that  are  covered  by  the  latest  inventions 
of  Mr.  Lundell,  the  commercial  direction  of  the  un- 
dertaking being  placed  in  the  hands  of  Mr.  Lozier, 
who  will  also  act  as  general  manager  of  the  electrical 
sales  department  of  the  National  company.  Under 
this  arrangement  Mr.  Lundell  assumes  the  direct 
supervision  of  the  engineering  involved  under  the 
license  that  he  grants  the  National  company.  It 
might  he  said  that  this  license  covers  all  of  M'r. 
Lundell's  inventions  not  already  under  license  to 
other  companies  and  all  inventions  that  he  may  here- 
after make  during  the  life  of  this  license. 

These  inventions  of  Mr.  Lundell  are  of  particular 
interest,  in  that  they  cover  important  developments 
in  direct-current  apparatus.  Some  of  these  patents 
are  for  a  new  t^'pe  of  motor  and  dynamo  frame 
construction  as  well  as  a  new  method  of  commuta- 
tion by  which  a  material  gain  is  obtained  in  the 
space  occupied  by  the  apparatus,  its  efficiency  and 
the  flexibility  of  its  speed  control  and  regulation. 

This  form  of  construction  represents  an  important 
departure  in  standard  motors  of  fixed  speed  and  is 
particularly  advantageous  in  variable-speed  motors 
for  direct  application  to  machinery,  both  from  point 
of  construction  and  flexibility  of  control.  IHiese 
Lundell  inventions  are  equally  valuable  in  systems 
of  regenerative  operation  and  series-parallel  control 
and   to   the  numerous   other   uses   to  which    electric 


Waters,  chief  engineer  of  the  National  Electric  Com- 
pany and  an  active  sales  organization  were  put  into 
operation,  and  the  results  of  this  work  have  in  turn 
been  so  successful  that  the  National  company  has 
now  decided  to  follow  up  the  material  gain  already 
made  with  a  view  to  developing  this  branch  of  their 
business  to  its  fullest  capacity  and  to  this  end  have 
established  a  separate  electrical  department. 

Mr.  Lozier  will  be  aided  in  directing  the  work 
of  that  department  by  his  long  experience  in  the 
electrical  field.  Beginning  with  Edison  early  in 
1S83  and  running  down  through  the  engineering  and 
commercial  branches  of  the  business  for  13  years 
with  the  General  Electric  Company,  for  the  last  eight 
years  he  has  devoted  his  time  to  marketing  the 
apparatus  of  the  Bullock  Electric  Manufacturing 
Company. 

Mr.  Samuel  Watkins  is  the  president  of  the  Na- 
tional company.  He  organized  it  and  under  his 
able  direction  the  company  has  reached  its  present 
prominence. 

Mr.  Bernard  T.  Becker,  who  represents  the  in- 
terests of  those  financially  back  of  the  company  and 
who  is  himself  a  large  stockholder  and  a  director  in 
the  company,  will  act  in  an  executive  capacity  in 
connection  with  the  operation  of  the  company. 

The  first  vice-president  and  general  manager  of 
the  National  Electric  Company,  M'r.  Frank  C.  Ran- 
dall, is  widely  known  throughout  the  street-railway 


porcelain  box  are  made  of  spring  metal  of  ample 
conductivity,  and  the  insertion  of  the  fuse  into  them 
is  readily  accomplished ;  not  only  due  to  the  rounded 
corners  of  the  clips,  but  also  because  the  cover  tele- 
scopes onto  the  block  until  it  finds  its  seat  on  the 
rubber  gasket. 

The  arrangement  is  such  that  the  box  is' practically 
closed  just  before  the  fuse  reaches  the  contact  clips. 
The  fuse  may,  therefore,  blow  while  being  inserted 
into  the  clips  without  injury  to  the  person  who  may 
be  handling  the  porcelain  knob  on  the  outside  of  the 
cover. 


Oil  Switch  for  High  Voltages. 

The  accompanying  illustration  shows  a  form  of 
oil  switch  which  has  been  developed  by  the  Stanley 
Electric  Manufacturing  Company.  It  is  of  the  hori- 
zontal-break type,  and  the  arc  when  drawn  is  carried 
upward  by  the  generated  gases,  increasing  in  length 
and  breaking  just  below  the  surface  of  the  oil. 

The  switch  is  furnished  complete  with  oil  and 
tank.  The  breaking  distance  corresponds  to  the  com- 
pany's standard  practice  at  the  lower  voltages.  For 
the  higher  voltages,  however,  the  breaking  distance 
is  increased  by  multiplying  the  number  of  breaks, 
thus  distributing  the  arc. 

Both  fixed  and  moving  contacts  are  disk-shaped, 
with  rounding  edges,  and  are  interchangeable.     When 


NEW   POLE-I.INE   FOSE   BOX. 

motors  are  now'  so  generally  applied.  The  whole 
group  of  patents  is  comprehensive  in  its  scope;  it 
covers  a  new  t\'pe  of  machine  construction,  new  prin- 
ciples of  commutation  and  new  methods  of  opera- 
tion based  upon  the  inventor's  long  and  varied  ex- 
perience in  the  direct-current  field,  in  which  Mr. 
Lundell  has  won  both  fame  and  distinction,  his 
apparatus  being  now  largely  used  not  only  in  this 
country  but  throughout  the  other  countries  of  the 
world.  It  might  be  said  that  the  Johnson-Lundell 
Traction  Company  of  England  has  been  organized 
to  manufacture  under  these  patents  in  Great  Britain 
and  elsewhere  abroad. 

The  field  to  which  Mr.  Lundell's  inventions  par- 
ticularly apply  is  one  with  which  Mr.  Lozier  has 
been  associated  from  the  earliest  commercial  devel- 
opment of  the  electric  motor,  he  having  been  placed 
in  the  testing  department  of  the  Sprague  factory 
when  it  was  started  in  West  Thirtieth  Street,  New 
York,  in  1887,  when  the  first  commercial  elec- 
tric motors  were  developed,  and  has  since  followed 
the  development  of  the  business  in  all  its  phases. 
It  was  in  this  shop  that  Mr.  Lozier  first  met  Mr.  Lun- 
dell and  formed  a  friefidship  that  has  developed  into 
the  alliance  consummated  by  the  arrangement  with 
the  National  company.  In  the  17  years  that  have 
followed  each  has  had  the  opportunity  of  maturing 
in  his  experience  in  his  own  special  line,  and  now 
their  conjunction  with  the  National  company's  fine 
manufacturing  facilities  and  high  commercial  stand- 
ing is  an  event  of  considerable  significance  to  the 
trade  and  to  the  art. 

The  National  Electric  Company  of  Milwaukee,  for- 
merly operating  under  the  style  of  Christensen  En- 
gineering Company  has  in  the  last  seven  years 
equipped  the  majority  of  the  electric  cars  using  air 
brakes.  Four  years  ago  it  built  its  present  plant, 
equipped  with  modern  tools  and  labor-saving  ma- 
chinerv;  also  a  foundry  having  open-hearth  and 
crucible  furnaces  for  making  steel  castings  as  well 
as  cupolas  for  gray  cast  iron  and  a  complete  brass 
foundry.  This  plant  has  all  the  other  features  neces- 
sary to  make  it  one  of  the  most  comprehensive  and 
up-to-date  plants  to  be  found  in  the  electrical-manu- 
facturing business. 

The  success  met  with  in  the  air-brake  business 
encouraged  those  financially  back  of  the  National 
company  to  enter  into  the  general  field  of  electrical 
machinery,  and  two  years  ago  a  competent  engineer- 
ing corps   under  {be  able  direction   of  Mr.   W.   L, 


OIL   SWITCH    FOR    HIGH    VOLTAGES. 


field,  and  the  air-brake  sales  will  continue,  as  in  the 
past,  under  his  direct  charge. 

Of  the  operative  force  Mr.  R.  P.  Tell  is  the  sec- 
retary and  treasurer.  Mr.  J.  H.  Denton,  well  known 
to  all  those  who  come  in  contact  with  the  air-brake 
business,  is  the  general  superintendent.  ' 


New  Pole-line  Fuse  Box. 

The  H.  W.  Johns-Manville  Company  of  New  'i'ork 
is  placing  on  the  market  a  new  pole-line  fuse  box 
known  as  the  Sachs  Noark  fuse  box,  which  is  shown 
in  the  accompanying  picture.  The  box  is  designed 
for  2,500  volts  and  will  protect  the  insulation  of  the 
current-carrying  parts  from  the  weather  and  also 
allow  of  the  maximum  amount  of  insulation  to  be 
used.  The  external  casing  consists  of  a  cast-iron 
box  having  a  hinged  cover,  opening  sideways.  The 
cover  is  provided  with  a  rubber  gasket,  which  forms 
a  weather  seal  between  the  box  proper  and  the  cover, 
which  latter  is  firmly  held  in  position  by  the  thumb- 
nut  hasp.  Inside  of  the  iron  box  is  a  porcelain  box 
provided  with  a  porcelain  cover  and  fuse  holder. 
When  in  place  the  cover  is  flush  with  the  top  surface 
of  the  porcelain  box  and  finds  a  seat  on  a  rubber 
gasket  placed  in  a  ledge  around  the  inside  of  the 
outer  walls  of  the  porcelain  box.  After  the  wire 
once  enters  the  porcelain  bushing  on  the  bottom  of 
the  box  it  is  entirely  surrounded  by  porcelain  and  is 
perfectly  protected  from  leakage  or  contact  with  the 
non-current-carrying  parts  of  the  box. 

The  fuse  is  held  to  the  cover  by  means  of  a  "lob- 
ster-claw" device,  which  consists  of  a  pair  of  tongs 
made  of  a  specially  treated  insulating  material, 
manipulated  so  as  to  clamp  or  release  the  fuse  by 
means  of  a  nut  embedded  in  the  porcelain  handle, 
on  the  exterior  of  the  cover.  This  nut  works  on  a 
stud  projecting  from  the  clevis  to  which  the  claw'S 
are  attached.  Turning  the  nut  in  one  direction  causes 
the  claws  to  be  brought  together  to  clamp  the  fuse, 
so  that  it  is  firmly  held  to  the  blocks  on  the  porcelain 
cover.  Movement  in  the  opposite  direction  permits 
the  spring  to  open  the  claws  and  release  the  fuse. 
When  clamped  to  the  cover,  the  fuse  and  cover  are 
manipulated  as  one  device  and  form  practically  a 
plug,  co-acting  with  the  contacts  attached  to  the  base 
portion  of  the  porcelain  box.  The  fuses  are  fitted 
with  contacts,  which  consist  of  flat  blades  on  each 
side  of  the  fuse  tube,  forming  a  knife-blade  switch 
contact.    The   receiving    clips    on   the  base   of   the 


the  switch  is  opened,  arcing  takes  place  between 
these  rounded  edges  rather  than  from  the  flat  por- 
tions which  form  the  contact  surfaces.  By  thus  pro- 
viding arcing  points,  good  contact  services  are  main- 
tained at  all  times. 

From  the  back  of  each  disk  extends  a  threaded 
projection,  which,  in  the  case  of  the  fixed  contacts, 
screws  directly  into  the  ends  of  hollow  studs.  In 
the  moving  contacts,  however,  two  nuts  secure  each 
to  a  connection  strip.  This  construction  facilitates 
removal,  and  the  expense  of  replacing  the  disks  is 
trifling. 

The  rounded  edges  after  long  use  become  damaged 
by  the  arc,  and  perfect  edges  can  be  easily  brought 
into  play  bv  giving  -the  disks  a  partial  turn.  As  the 
disks  may  be  turned  to  six  or  seven  different  points 
before  requiring  renewal,  the  life  of  the  switch  is 
increased  several  times,  and  the  cost  of  repairs  de- 
creased accordingly. 

The  fixed  contact  disks  are  held  against  the  lower 
ends  of  the  insulators  by  hollow  studs  into  which 
they  screw.  The  lead  wires  are  soldered  into  the 
top  of  these  studs,  insuring  good  connection. 

By  means  of  ball  joints,  the  moving-contact  disks 
are  mounted  upon  the  carriers,  which  are  rigidly 
attached  to  the  driving  rod.  These  disks  are  self- 
aligning  in  regard  to  the  fixed  disks  against  which, 
when  the  switch  is  closed,  they  are  pressed  by  strong 
coil  springs,  eliminating  all  possibility  of  poor  surface 
contact. 

These  switches  are  made  for  pressures  of  2,500 
and  6,600  volts  and  may  be  used  in  connection  with 
overload  time-limit  or  reverse-current  relays. 


^Electric  Lighting  in  the  City  of  Mexico. 

The  Mexican  Light  and  Power  Tramway  Company, 
which  is  controlled  by  Toronto  and  Montreal  capi- 
talists, announces  that  a  contract  has  been  made  with 
the  federal  government  of  Mexico  by  which  the 
company  secures  the  contract  for  the  entire  lighting 
of  the  City  of  Mexico  and  suburbs  till  1917.  The 
contract  is  made  on  a  basis  that  will  give  a  substantial 
profit  to  the  company.  The  government,  through 
President  Diaz,  also  awarded  to  the  company  con- 
tracts for  the  lighting  of  the  postoffices  and  govern- 
ment buildings  ni  the  City  of  'jlexico,  The  contracts 
were  arranged  by  Mr.  C.  H.  Cahan  of  the  law  firm 
of  Harris  &  Cahan  of  Halifax,  N.  S.,  the  attorney 
for  the  company. 
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The    Telephone    Problem    in    Large 

Cities.' 

By    F.    J.    DOMMERQUE. 

It  1ms  been  the  general  rule,  up  to  the  present 
time,  to  divide  a  large  city  into  a  number  of  dis- 
tricts; to  locate  a  central  office  in  each  district  and 
-  to  connect  these  offices  by  trunk  lines.  When  econ- 
omy only  is  taken  into  consideration,  this  method 
of  handling  the  telephone  business  is  probably  cor- 
rect, as  in  large  cities  the  actual  minimum  of  annual 
expenditure  will  be  obtained  with  more  than  one 
office  district,  because  the  expense  for  the  wire  plant, 
which  is  the  principal  item  of  annual  expense,  de- 
creases with  increasing  number  of  office  districts, 
while  the  other  items  that  contribute  to  the  annual 
expense  increase  up  to  a  certain  point  where  the 
sum  of  all   items  gives  a   true  minimum. 

Paying,  however,  due  respect  to  the  quality  of 
service,  it  is  a  plain  fact  that  with  the  introduction 
of  trunking  the  service  must  become  less  efficient, 
because,  to  begin  with,  it  takes  more  time  to  put 
through  a  trunk  call  than  a  local  call.  As  all  trunk 
calls  must  be  handled  by  at  least  two  operators, 
a  greater  liability  to  human  errors  is  introduced; 
trunking  also  increases  the  apparatus  and  cable  in 
the  office,  tending  thereby  to  deteriorate  the  quality 
of  transmission;  and,  finally,  no  matter  how  good 
the  discipline  of  the  operating  room  may  be,  it  gen- 
erally happens  tliat  in  the  busiest  hours  of  the  day, 
ivhen  the  service  should  be  most  rapid,  all  the  trunk 
lines  are  in  use  and  subscribers  are  forced  to  wait 
for  connections.  Tlie  trunking  troubles  are  still 
more  aggravated  by  the  necessary  evil  of  order 
wires.  It  is  a  wonder  how  in  large  cities,  where  the 
percentage  of  trunking  is  very  high,  the  operators 
are  at  all  able  in  the  busy  hours  to  distinguish  be- 
tween orders.  .Anyone  who  ever  listened  in  on  an 
order-wire  circuit  'in  a  busy  exchange  will  be  con- 
vinced of  the  difficulties  in  that  respect. 

If,  therefore,  money  was  no  object,  the  ideal  way 
of  giving  telephone  service  "would  be  to  bring  all 
subscribers'  lines  into  one  switchboard.  Looking  at 
the  problem  from  a  physical  standpoint,  there  is  a 
limit  to  the  size  of  the  switchboard.  To  begin  with, 
it  may  be  conceded  that  as  a  result  of  many  years' 
experience  the  multiple  form  of  switchboard  has 
shown  itself  as  most  adapted  to  satisfactory  serv- 
ice. As  a  multiple  board  demands  all  subscribers 
to  be  in  reach  of  every  operator,  it  is  absolutely  neces- 
sary to  decrease  the  size  of  the  multiple  jacks  with 
increasing  number  of  subscribers.  The  greatest 
number  of  lines  that  can  be  accommodated  in  a 
multiple  section  with  the  smallest  jacks  at  present 
in  commercial  service  (jacks  with  thrce-tenths-inch 
centers)  is  20,000  in  an  A  section  (a  section  upon 
which  only  local  and  outgoing  trunk  work  is  done), 
and  25,000  in  a  B  section  (a  section  used  for  in- 
coming trunk  work  only).  The  capacity  of  a  B 
section  is  greater  on  account  of  the  gain  in  space 
by  the  absence  of  the  answering  jacks  and  signals 
and  outgoing  trunk  jacks.  However,  20,000  lines  do 
not  necessarily  mean  20,000  subscribers,  since  by 
the  aid  of  party  lines  and  private-branch  exchanges 
the  number  of  subscribers  may  be  greatlv  increased. 
Party  lines  being  mostly  used  in  residence  districts, 
where  the  lines  are  of  considerable  length,  effect 
a  great  saving  in  line  expense  and  consequently 
permit  of  lower  rates,  which  circumstance  increases 
the  number  of  residence  subscribers ;  party-line  serv- 
ice naturally  tends  to  increase  the  size  of  an  office 
district. 

There  exists  the  possibility  of  extending  the  use 
of  a  single  office  to  a  larger  city  than  of  200,000 
population  by  the  aid  of  so-calfed  "division  systems," 
sometimes  termed  group  systems.  Such  systems 
subdivide  a  multiple  board  into  two  or  more  divi- 
sions, so  that  only  one-half  or  one-third  or  one- 
fourth  the  number  of  lines  faccording  to  the  num- 
ber of  divisions)  are  multipled  in  each  division, 
while  each  division  contains  answering  jacks  and  sig- 
nals for  all  the  lines.  A  Iwo-division  board  thus 
would  contain  20,000  multiple  jacks  of  the  three- 
tenths-inch  type  in  each  section  of  each  division, 
giving  a  total  of  40.000  lines.  There  would  have  to 
be  a  total  of  80,000  answering  jacks  and  signals, 
as  each  line  would  have  to  appear  in  each  of  the 
two  divisions.  This  doubling  of  answering  jacks  can 
.signals,  however,  docs  not  menu  doubling  of  space, 
as  in  a  twn-division  system  the  answering  jacks  can 
be  spaced  close  together  (20  per  strip),  while  in 
a  straight  multiple  board  they  are  spaced  10  per 
strip  for  good  service;  because  in  a  two-division 
l)Oard  there  are  twice  as  many  jacks  for  the  same 
number  of  originating  calls  as  in  a  straight  multiple 
system. 

Seven  years'  experience  with  division  boards  has 
established  the  fact  that  more  than  two  divisions 
will  not  give  l)oth  good  and  economical  service; 
four  divisions  can  give  good  service,  but  the  service 
is  not  economical,  principally  on  account  of  the 
practical  impossibility  of  using  an  intermediate 
distributing  board,  since  the  cross-connecting  wires 
become  unwieldy ;  hence,  the  possibility  of  distrib- 
uting the  load  evenly  over  the  operators,  or,  rather, 
the   possibility   of   loading-  each   and   every   operator 
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to  the  limit  is  excluded.  With  two  divisions,  the 
use  of  an  intermediate  distributing  board  is  practical, 
as  not  more  than  a  three-pair  cross-connecting  wire 
is  required.  Therefore,  with  a  two-division  sys- 
tem, 20,000  single-line  and  60,000  party-line  and 
private-branch  exchange  subscribers  can  be  accom- 
modated on  40.OCO  lines  in  the  switchboard,  whence 
the  use  of  a  single  exchange  may  be  extended  to 
cities  with  a  population  of  400,000. 

Many  telephone  engineers  are  unfavorably  disposed 
toward  anything  that  involves  labor  on  the  part  of 
the  subscriber,  and  in  a  two-division  system  the 
subscriber  would  iiave  to  press  one  of  two  buttons 
upon  his  instrument,  according  to  the  division  upon 
which  the  desired  subscriber  is  located ;  and  this 
operation,  though  involving  only  a  m.ininium  of  at- 
tention on  the  part  of  the  subscriber,  is  not  quite 
as  simple  as  just  lifting  the  receiver  off  the  hook 
to  signal  the  operator.  Where  a  two-division  sys- 
tem would  not  find  favor,  the  city  must  be  divided 
into  districts  and  trunk  lines  must  be  used.  In  such 
a  case  the  number  of  districts  should  be  kept  small, 
in  order  to  keep  the  trunking  in  narrow  limits.  In 
fact,  the  trunking  should  be  kept  below  50  per  cent. 
— in  other  words,  of  all  the  originating  calls,  not 
more  than  one-half  should  be  trunked.  This  can 
best  be  accomplished  by  establishing  one  office  with 
a  20,000-line  board  in  the  center  of  the  densest  tele- 
phone population,  then  selecting  clusters  of  less 
dense  telephone  population  and  providing  each  of 
them  with  an  office  and  trunk  between  them.  In 
this  arrangement  all  boards  would  be  multiple  boards, 
as  there  would  be  sufficient  local  business  to  require 
a  multiple  on  the  A  sections.  As  soon  as  the  district 
of  dense  telephone  population  becomes  too  great  for 
one  office,  and  must,  therefore,  be  subdivided  into 
more  districts,  the  percentage  of  trunking  will  nat- 
urally arise ;  and  from  experience  it  is  known  that 
in  New  York  and  Chicago,  for  instance,  the  per- 
centage of  trunking  exceeds  Co  per  cent,  and  has 
been  considerably  higher  at  the  time  when  -the  offices, 
or,  rather,  the  switchboards,  were  smaller.  When 
the  percentage  of  trunking  is  high,  the  inultiple  in 
the  A -boards  is  not  used  much,  and  the  question  is 
raised  if  it  would  not  be  better  under  the  circum- 
stances to  trunk  all  the  calls,  so  that  the  A  board 
would  be  a  receiving  board  only,  while  the  B  board 
would  contain  a  large  multiple-  Doing  this  should 
offer  an  opportunity  to  simplify  operation,  as  the 
A  operator's  circuit  could  be  made  very  simple. 
Time  also  should  be  saved  in  the  average  duration 
of  a  call,  on  account  of  simpler  and  more  uniform 
manipulations ;  in  other  words,  when  all  calls  are 
trunked,  it  should  take  less  time  to  put  up  a  con- 
nection on  a  trunk  line  than  where  only  part  of 
the  calls  are  trunked. 

From  the  above  considerations  it  follows  that  in 
an  exchange  without  trunking,  the  best  service  can 
be  rendered,  and  that  the  qLiality  of  service  dete- 
riorates with  increasing  percentage  of  tmnking.  It 
also  is  a  fact  that  w^ith  large  office  districts  the 
annual  expense  is  greater  than  with  small  office 
districts.  The  question  arises.  Which  of  the  two, 
better  service  with  greater  expense,  or  inferior  serv- 
ice with  minimum  of  expense,  should  be  selected; 
or  is  there  a  compromise? 

Where  competition  exists,  as  is  now  the  case  in 
all  large*  cities  of  the  United  States  with  the  ex- 
ception of  New  York  and  a  very  few  others,  that 
company  which  gives  the  best  service  is  most  apt  to 
find  the  greatest  favor  with  the  public.  Where  the 
telephone  service  is  in  the  hands  of  the  govern- 
ment, like  in  all  principal  European  countries,  the 
government  certainly  desires  to  give  the  best  service 
if  it  can  only  raise  the  money.  It  seems,  therefore, 
reasonable  to  say  that  the  best  ser\'ice  should  be 
inade  the  nde,  and  that  everj'  effort  should  be  made 
to  render  this  best  service  with  the  least  expenditure. 

The  principal  item  of  expense  entering  into  this 
problem  is  the  line  expense.  Any  reduction  therein 
will  be  in  favor  of  larger  office  districts,  the  term 
"district"  being  here  relative,  meaning  a  district  con- 
taining a  great  number  of  subscribers  and  not  neces- 
sarily covering  a  large  area,  though  the  larger  the 
area  the  more  marked  the  difference  in  expense  will 
appear. 

With  large  office  districts  more  lines  can  be  con- 
centrated into  heavy  underground  runs,  which  will  re- 
duce the  relative  cost  of  the  conduit  system.  Larger 
cables  can  be  used,  and  larger  cables  are  cheaper  per 
conductor  than  small  ones.  The  demand  for  larger 
cables  has  prompted  the  cable  manufacturer  to  build 
cables  with  400  and  inore  pairs.  Of  course  the 
conductors  in  these  cables  have  to  be  of  a  finer  gauge 
than  had  previously  been  the  custom ;  but  the  devel- 
opment in  transmitter  design  kept  pace  with  the 
progress  in  cable  manufacture,  so  that  these  cables 
with  finer  wire  do  not  deteriorate  the  transmission 
so  long  as  the  capacity  is  kept  within  reasonable 
limits.  All  these  briefly  mentioned  items  are  in  favor 
of  large  as  against  small  office  districts. 

The  introduction  of  party-line  service  in  the  Tesi- 
dence  district  has  made  the  proposition  of  large 
offices  still  more  favorable.  With  small  office  dis- 
Iricls,  the  management  often  was  doubtful  whether 
party  lines  would  really  be  money  savers,  because 
the  parties  as  a  nile  were  located  so  far  apart  that 
the  common  line  from  the  exchange  to  the  point 
iir  points  of  connection  with  the  party  lines,  plus 
these  party  lines,  did  not  cost  much  more  than  in- 
dividual lines  direct  from  the  exchange  to  each  of 
the  parties ;  the  saving  in  the  line  expense  in  that 
case   did   not   seem   to   be   in   accordance    with   the 


decreased  revenue  per  party  line.  With  large  office 
districts  the  common  line  from  the  exchange  to 
the  connecting  points  is  most  likely  long  in  compari- 
son to  the  party  lines,  and,  therefore,  a  real  saving 
results. 

On  the  other  hand,  improvements  have  been  and 
are  constantly  made  in  the  design  of  trunk  circuits, 
the  principal  step  in  advance  being  the  introduction 
of  automatic  features  like  automatic  or  machine  ring- 
ing, which  secure  simpler  operation  and  reduction 
of  time,  but  necessarily  involve  complication  in  the 
apparatus. 

In  the  Strowger  automatic  telephone  system,  now 
so  largely  exploited,  trunking  is  carried  on  entirely 
automatically,  the  subscriber  being  made  to  perform 
what  little  is  left  of  operating.  This  is  a  case  of 
going  to  the  other  extreme  where  all  calls,  as  far 
as  large  exchanges  arc  concerned,  involve  trunking, 
and  where  all  the  trunking  is  done  automatically 
in  the  exchange  with,  at  present,  very  complicated 
apparatus.  It  is  not  the  purpose  of  this  paper  to 
enter  into  a  discussion  of  automatic  vs.  manual  ex- 
changes ;  it  may  only  be  assumed  that  the  automatic 
exchange  can  be  made  practical  and  it  may  further 
be  expressed  as  a  personal  opinion  that  the  vertical 
and  rotating  movement  as  applied  in  the  Strowger 
switch  is  the  keynote  of  automatic  working.  With 
this  in  mind,  the  exchange  problein  in  large  cities 
becomes  entirely  different.  The  trunking  no  more 
affects  the  service, 'and,  therefore,  the  choice  between 
large  and  small  offices  or  office  districts  resolves 
itself  into  a  problem  of  economy  pure  and  simple. 
In  this  case  the  engineer  must  find  the  true  mini- 
mum of  annual  expense  and  be  guided  thereby  in 
the  selection  of  the  number  and  location  of  the 
offices. 

The  sum  total  of  automatic  apparatus  will  be  the 
same,  whether  all  concentrated  in  one  building  or 
scattered  over  many.  The  length  of  the  trunk  lines, 
however,  varies,  being  shortest  with  all  the  switches 
in  one  building  and  increases  with  the  increasing 
number  of  and  distances  between  offices.  The  re- 
verse is  the  case  with  the  subscribers'  lines,  and 
there  can  be  found  a  balance  where,  ceteris  paribus, 
the  expenditure  on  trunk  lines  plus  the  expenditure 
on    subscribers'   lines   gives   a   minimum. 

So  far  the  term  "service"  has  been  used  to  desig- 
nate the  more  or  less  satisfactory  arrangement  and 
working  of  the  apparatus  either  by  operators  or 
automatically.  Another  phase  of  serv'ice  is  repre- 
sented by  the  quality  of  the  transmission  of  speech. 
Not  nmch  need  be  said  in  relation  to  this,  as  there 
are  obtainable  the  most  efficiency  transmitters  and 
receivers,  and  it  is  only  a  matter  of  dollars  and  cents 
to  obtain  same;  it  is,  furthermore,  simply  a  question 
of  firiances  to  build  the  lines  so  that  they  will  present 
sufficiently  high  insulation,  low  enough  resistance  and 
balanced   induction   and   capacity. 

Stress  is  here  laid  upon  a  good  talking  circuit 
for  the  reason  that  with  the  introduction  of  auto- 
matic exchanges  this  most  essential  requirement  in 
any  telephone  enterprise  has  been  sadly  neglected. 
The  advent  of  the  Strowger  automatic  exchange  has 
also  caused  a  return  to  the  local  battery  at  the  sub- 
scriber's station  for  talking,  which  is  contrary  to 
the  trend  of  the  present  moment  toward  centraliza- 
tion in  all  manually  operated  exchanges.  However, 
the  necessity  of  a  ground  connection  at  the  sub- 
scriber's premises  for  signaling  pttrposcs  is  against 
modern  practice. 

After  having  disposed  of  the  local  exchange  re- 
quirements for  large  cities,  a  few  words  may  be 
added  with  regard  to  the  toll  and  long-distance  fa- 
cilities that  should  be  provided.  Both  the  toll  busi- 
ness and  the  long-distance  business  being  of  the 
same  nature  and  closely  allied,  one  switchboard  seems 
to  be  preferable  for  both  kinds  of  service.  The 
switching  apparatus  for  this  purpose  should  be  so 
located  that  either  no  cable  at  all  or  only  a  minimum 
amount  would  enter  between  the  toll  and  long-dis- 
tance lines  and  the  point  where  the  saine  are  switched 
to  the  local  subscriber's  lines. 

As  the  toll  and  long-distance  lines  are  very  costly, 
they  ought  to  be  loaded  to  the  fullest  extent.  To  do 
this  effectively  the  operator  should  be  enabled  to 
keep  the  lines  busy  all  the  time,  and,  therefore,  only 
a  few  lines  should  be  assigned  to  one  operator  (in 
Germany  they  assign  only  two  lines  to  one  operator), 
while  provision  should  be  made  to  make  the  con- 
ned ions  with  the  utmost  speed.  For  outgoing  calls 
for  such  subscribers  as  frequently  use  the  toll  and 
long-distance  lines,  provision  can  be  made  to  call 
the  toll  board  direct  without  going  first  through  the 
local  board,  by  providing  a  double  signaling  device, 
one  being  the  regular  signal  upon  the  local  board, 
operated  by  the  subscriber  taking  the  receiver  off 
the  hook,  and  the  other  a  second  signal  terminating 
in  a  distributing  operator's  section  of  the  toll  boards, 
this  signal  being  arranged  similar  to  the  second  sig- 
nal in  a  two-division  signaling  system  operated  by 
the  subscribers  pressing  a  button. 

For  incoming  toll  and  long-distance  work  the  same 
subscribers  may  have  their  lines  multipled  through 
the  loll  board,  so  that  every  operator  can  connect 
to   them    direct. 

All  toll  boards  in  large  cities  should  be  provided 
with  ticket  carriers  soinewhat  along  the  line  of  the 
cash  system  in  large  department  stores,  which  are 
operated  by  compressed  air  or  belts. 

By  the  use  of  composite  circuits  much  time  can 
be  saved,  as  the  calls  may  be  ordered  up  by  tele- 
graph, leaving  the  lines  ready  for  actual  conversa- 
tions. 


October  29,  1904 

Telephones  on  Railroad  Train. 

Members  of  the  Merchants'  and  Manufacturers' 
Association  were  recently  touring;  Western  Penn- 
sylvania and  Ohio  in  a  special  train  composed  of 
eight  Pullmans.  The  Central  District  and  Printing 
Telegraph  Company,  which  is  the  Pittsburg  local 
Bell  telephone  company,  made  the  innovation  of 
placing  a  telephone  in  each  car,  so  that  members 
of  the  association  could  converse  from  car  to  car 
without  leaving  their  seats.  These  telephones  were 
also  arranged  to  be  connected  to  the  long-distance 
lines  at  places  where  the  train  slopped  for  more 
than  half  an  hour.  This  arrangement  of  telephone 
service  proved  to  be  very  useful  and  has  been  higlily 
complimented  by  the  members  of  the  association. 

Arrangements  were  duly  made  in  all  of  the  towns 
wliere  stops  were  to  be  made  to  have  a  direct  wire 
run  from  the  central  exchange  of  the  town  to  the 
siding  where  the  train  was  to  pull  in.  Before  the 
train  left  Pittshurg  an  entire  telephonic  system  was 
installed  in  the  nine  cars  of  the  special.  In  the 
stateroom  of  the  newspaper  men's  car  a  long-distance 
telephone  was  installed,  the  batteries  being  stored 
from  view,  and  a  neat  little  talking  instrument 
set  up  on  the  wall  of  the  stateroom.  As  soon  as 
Steubenville,  the  first  stop,  was  made,  all  that  re- 
mained for  the  linemen  to  do  was  to  attach  the 
plugs  from  the  train  and  the  one  on  a  pole  near  the 
station,  about  25  j-ards  of  wire  being  used  to  make 
the  connection.  This  wire  was  run  under  the  tracks, 
the  entire  connections  being  made  in  a  few  moments. 
Then  President  Lloyd  of  the  association  called  up 
Mayor  Hays  of  Pittsburg  and  had  quite  a  long  chat 
with  him.  The  telephone  connection  was  instantly 
made  at  the  office  of  Steubenville  central,  Stenbtrn- 
ville  called  Pittsburg,  and  Pittsburg  in  turn  gave 
the  special  train  connection  with  the  mayor's  office. 
After  this  experiment  the  chain  of  telephones  in 
the  various  cars  was  connected  up  and  it  was  made 
possible  to  talk  from  one  end  of  the  train  to  the 
other  while  the  cars  were  bowling  along  at  a  speed 
of  60  miles  an  hour.  The  rumbling  of  the'  train 
did  not  seem  to  affect  the  hearing  over  the  tele- 
phones in  the  least. 

It  is  thought  that  this  experiment  may  be  the  fore- 
runner of  the  equipment  of  all  Pullman  cars  with 
telephones  in  this  manner.  The  equipment  was 
planned  by  Mr.  S.  P.  Grace,  chief  engineer  of  the 
Central  District  Company. 


TELEPHONE  MEN. 

L.  E.  Corrigan  has  resigned  his  position  as  man- 
ager of  the  west  office  of  the  Detroit  Michigan  State 
Telephone  Company's  exchange.  He  was  presented 
a  signet  ring  by  the  operators  of  the  exchange. 

Mr.  John  M.  Humiston.  for  the  last  eight  years 
connected  with  the  engineering  and  construction  de- 
partments of  the  Chicago  Telephone  Company,  has 
arranged  to  engage  in  similar  work  in  the  employ- 
ment of  the  firm  of  McMeen  &  Miller  (Kempster 
B.  J\liller  andS.  G.  McMeen)  of  Chicago.  Mr. 
Humiston  studied  at  Lake  Forest  L^niversity,  near 
Chicago,  and  Armour  In- 
stitute of  Technology, 
Chicago.  In  vacations, 
during  his  college  work, 
he  acquired  practical 
knowledge  of  engineering, 
construction  and  opera- 
tion in  the  service  of  the 
Metropolitan  West  Side 
Elevated  Railway  of  Chi- 
cago and  of  the  Bankers' 
Electric  Protective  Com- 
pany of  Chicago.  Mr. 
Humiston  engaged  with 
the  Chicago  Telephone 
Company  in  1896,  spend- 
ing four  years  in  the  engi- 
neering department  as  as- 
sistant to  the  chief  engi- 
neer. One  of  the  most 
important  pieces  of  work  on  which  he  was  en- 
gaged during  this  engineering  connection  was  a 
complete  development  study,  which  resulted  in  a 
forecast  of  the  character  and  extent  of  future 
work  on  the  particular  sizes,  locations  and  arrange- 
ments of  the  various  central  offices  and  their  dis- 
tricts. Later  Mr.  Humiston  became  connected  with 
the  actual  application  of  engineering  to  construction, 
being  assistant  superintendent  of  construction  until 
January  ist  of  this  year.  At  that  time  he  took  charge 
of  the  increase  and  maintenance  of  the  great  outdoor 
plant  of  the  Chicago  Telephone  Company  in  the  in- 
tense downtown  districts  of  Chicago,  and  of  the 
shops  in  which  the  heavy  materials,  fittings  and  fix- 
tures for  this  construction  are  made  ready.  Al- 
though it  is  not  ordinarily  apparent  at  first  thought, 
the  amount  of  additional  installation  and  of  rear- 
rangement and  changes  necessary  in  this  congested 
area  really  makes  a  very  large  total  each  year,  and 
this  thorough  experience  in  handling  large  things 
has  done  much  to  develop  foresight  and  energ>-  in 
Mr.  Humiston's  makeup. 


JOHN    M.    HUMISTON. 
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Telephone    News  from    the   Northwest. 

A  telephone  line  is  under  way  between  Pierre, 
S.  D.,  and  the  Cheyenne  River  Indian  Reservation. 

The  Steninger  Telephone  Company  of  Parker, 
S.  D.,  has  been  formed  with  $50,000  capital  to  covet 
the  county.  The  company  already  controls  about 
85    miles    of   rural    lines. 

The  Iroquois  (S.  D.)  Telephone  Companv  has 
sold  its  lines  to  the  Dakota  Central  TelephoneCom- 
pany. 

The  Cannon  Falls  (Minn.)  Telephone  Company 
has  made  extensions  and  improvements  to  its  sys- 
tem during  the  summer.  The  local  exchange  is  to 
be  fitted  with  a  new  switchboard  of  the  self-restoring 
type,  200  drops. 

Paul  H.  Jeardeau  of  Denhoff,  N.  D.,  contemplates 
building  a  telephone  line  from  Denhoflf  to  Wash- 
burn, with  branches  to  Harvey  and  Goodrich. 

The  Wisconsin  Telephone  Company  will  establish 
a  new  exchange  for  Ashland,  Wis.,  costing  $40,000. 
A  new  board  was  installed  only  two  years  ago,  but 
it  is  to  be  replaced. 

It  is  rumored  that  the  Tri-state  Telephone  Com- 
pany will  seek  a  local  franchise  at  Breckenridge, 
Minn.,  in  addition  to  the  present  one  for  long-dis- 
tance   service. 

The  Rocky  Mountain  Bell  Telephone  Company 
has  again  been  denied  a  franchise  at  Red  Lodge, 
Mont. 

The  Sunset  Telephone  Company  proposes  to  erect 
a   new   exchange  building  at   Bellingham,   Wash. 

The  Cascade  County  Rural  Telephone  Company 
has  begun  work  on  its  new  line  near  Great  Falls, 
i\Iont. 

The  new  telephone  lines  from  Perham,  Minn.,  to 
Dent  and  Richville  have  been  completed. 

The  Hudson  (S.  D.)  Telephone  Comnany  is  build- 
ing lines  to  Ireton  and  Rock  Valley.  Iowa. 

Rapid  progress  -is  being  made  in  the  extension 
of  the  Rocky  Mountain  Bell  Telephone  Company's 
lines  to  Thunder  Mountain,  Idaho.  The  plan  is  to 
complete  the  line  before  snow  flies.  _R. 


Bell  Telephone  Output  for  September. 

The  September  exhibit  of  the  instrument  output 
of  the  American  Telephone  and  Telegraph  Company 
is  indicative  of  improved  business  conditions  in  the 
mercantile  world,  as  well  as  a  .broader  scope  in  the 
company's  service.  Shipments  were  abnormally 
heavy,  compared  with  1903  and  1902  for  the  cor- 
responding period,  and  the  percentage  of  returned 
instruments  was  smaller,  so  that  the  net  output  makes 
an  excellent  relative  showing.  The  comparative  fig- 
ures follow : 

September:  1904.  1903.  1902. 

Shipments 106,305  79.406  75 .011 

Returned 38,353  33.438  43.33'; 

Net  output 67,952  45.96S  31.677 

Since  January  1st : 

Shipments 876,609  812,229  808,334 

Returned . . .  .■ 374,925  358.831  346,689 

Net  output 501.684  453,398     •      461,645 

Total  outstandiuR 4,281,201        3,603,718        2,987,251 


COMMUNICATION. 


Telephone  Status  in  New  England. 

To  the  Editor  of  the  Western  Electrician : 

In  your  issue  of  October  15th,  under  the  heading  of 
"New  England  Telephone  News,"  we  find  your  ref- 
erence to  the  Westerly  Automatic  Teleplione  Com- 
pany, in  which  you  say  that  th^  Boston  corporation 
will  retire  from  the  field.  If  that  means  that  the  Bell 
company  will  retire  from  tlie  field,  it  is  quite  correct. 
The  Westerly  Automatic  Telephone  Company  re- 
mains a  licensee  of  the  Eastern  Automatic  Telephone 
Company  and  will  remain  an  Independent  company. 
It  has  simply  entered  into  a  contract  with  the  Bell 
company  for  long-distance  connections. 

Vinton  A.  Sears. 
Vice-president   Eastern    Automatic   Telephone   Com- 
pany. 
Boston,  October  17,  1904. 


A  case  was  tried  by  telephone  in  Salem  County. 
N.  J.,  when  William  Perrine  was  arrested  by  a  game 
warden  for  shooting  a  bird  protected  by  law.  Justice 
Harris  Smith  called  Perrine  up  by  telephone,  and 
Perrine  entered  his  plea  immediately.  The  justice 
then  fined  Perrine  $26  over  the  telephone. 


GENERAL  TELEPHONE  NEWS. 

The  Lyons  Telephone  Company  has  been  incor- 
porated at  Ellsworth,  Kan.,  with  a  capital  stock  of 
$12,000. 

The  Kansas  Telephone  Construction  Companv  of 
Kansas  City,  Mo.,  has  been  incorporated  with  a  cap- 
ital stock  of  $7S.ooo. 

The  Rocky  Mountain  Bell  Telephone  Company 
has  commenced  the  construction  of  a  new  telephone 
building  at  Missoula.  Mont.,  the  structure  to  he 
erected  at  a  cost  of  approximately  $30,000.  The 
building,  as  planned,  will  have  a  frontage  of  25 
and  a  depth  of  75  feet. 

Quincy.  111.,  is  to  have  an  Independent  telephone 
system,  a  franchise  giving  broad  privileges  having 
been  passed  by  the  City  Council,  the  conception  and 
fostering  of  the  project  being  due  to  Mr.  Charles 
Wheat.  The  well-known  telephone  engineers.  Sam- 
uel G.  McMeen  and  Kempster  B.  Miller  of  Cliicago 
have  been  secured  as  consulting  engineers,  having 
entire  charge  of  the  construction  of  the  system,  and 
they  have  opened  a  branch  office  in  Quincy,  which 
will   be   maintained  throughout  the   work. 
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Awards   to    Three    Great    Electrical 
Companies. 

It  is  interesting  to  note  that  the  5,000-horsepower 
engine  of  the  Allis-Chalmers  Company  at  the  St 
Louis  World's  Fair,  popularly  known  as  the  "big 
reliable,"  and  the  huge  generator  built  by  that  com- 
pany's electrical  department,  otherwise  known  as 
the  Bullock  Electric  Manufacturing  Company,  each 
won  a  grand  prize.  These  two  machines,  forming 
the  unit  which  supplies  decorative  lighting  of  the 
Exposition  buildings  and  grounds,  and  which  have 
never  failed  under  the  most  frequent  and  most  im- 
e.xpected  emergency  loads,  are  well  known.  In  the 
Department  of  Mines  and  Metallurgy  the  Allis- 
Chalmers  exhibit  was  also  awarded  a  grand  prize, 
the  highest,  honor  given  by  the  international  jurors. 
Among  other  features  of  this  mining  exhibit  con- 
tributing to  its  success  are  the  famous  style  K  gates, 
gyratory  rock  and  ore  breakers,  the  Overstrom  con- 
centrating table,  the  Allis-Chalmers  style  A  and 
B  crushing  rolls,  the  Gates  ball  and  tube  mills,  and 
the  heavy  six-foot  Huntington  mill.  The  Bullock 
Electric  Manufacturing  Company's  grand  prize  also 
covered  all  its  alternators,  synchronous  motors,  di- 
rect-current generators  and  motors  and  rotary  con- 
verters. In  addition,  the  Bullock  system  of  multiple- 
voltage  control  of  motors   received  a  gold  medal. 

The  General  Electric  Company  announces  an  in- 
teresting list  of  awards  received  at  the  St.  Louis 
Exposition.  These  include  five  grand  prizes,  10  gold 
medals,  five  silver  medals  and  two  bronze  medals. 
The  list  in  detail  is  as  follows:  Grand  prizes — ( 1) 
Curtis  steam  turbine;  (2)  alternating-current  turbo- 
generator installation,  alternating-current  generator 
and  motors,  static  transformers  and  rotary  convert- 
ers; (,3)  direct-current  generator  and  motors;  (4) 
electric-railway  motors  and  the  control  systems  for 
single  and  multiple-unit  operation  and  for  mining 
and  industrial  locomotives;  .  (5)  arc  and  incandes- 
cent-lamp and  arc-lighting  systems.  -  Gold  medals— 
(i)  Complete  switchboard  and  controlling  apparatus 
and  application  of  electric  motors  for  mechanical 
purposes;  (2)  mercury  arc  rectifier;  (3)  wires  and 
cables  for  lighting  and  power ;  (4)  electric  measur- 
ing instruments;  (5)  electric  laboratory  apparatus; 
(6)  warship  turret-handling  and  controlling  ap- 
paratus; (7)  sewing-machine  motors;  (8)  best  ex- 
hibit in  electrical  department ;  (9)  mining  locomo- 
tives; (10)  social  betterment  of  employes.  Silver 
medals — (i)  Sockets,  switches  and  wiring  appli- 
ances; (2)  balance  light-distributing  concentric-dif- 
fuser  steel  ceiling;  (3)  electric  searchlights;  (4) 
sockets,  switches  and  wiring  appliances;  (5)  Lemp 
irreversible  automobile  steering  check.  Bronze  med- 
als—  (i)  lumichromoscope ;   (2)   porcelain  wares. 

The  group  of  Westinghouse  and  allied  companies 
reports  one  special  award,  12  grand  prizes,  eight 
gold  medals,  four  silver  medals  and  one  bronze 
medal.  The  special  award  was  in  the  Department 
of  Machinery  for  "the  best,  most  complete  and  most  . 
attractive  installation."  The  12  grand  prizes  were 
awarded  as  follows :  To  the  Westinghouse  Electric 
and  Manufacturing  Company  for  "alternating-cur- 
rent generators  and  motors,  alternating-current 
turbo-generator  installation,  static  transformers  and 
rotary  converters;"  to  the  same  for  "direct-current 
generators  and  motors ;"  to  the  same  for  "electric- 
railway  motors,  alternating-current  and  direct-cur- 
rent and  control  systems  for  single  and  multiple- 
unit  operation  and  for  mining  and  industrial  loco- 
motives ;"  to  the  Westinghouse  Machine  Company 
for  "horizontal  gas  engines  and  steam  turbines ;"  to 
the  Westinghouse  Air  Brake  Company  for  "air 
brakes  and  friction-draft  gears ;"  to  the  Westing- 
house Traction  Brake  Company  for  "brakes  for 
electric  cars ;"  to  the  American  Brake  Company  for 
"driver  brakes;"  to  the  Westinghouse  -Automatic 
Air  and  Steam  Coupler  Company  for  "air  and  steam 
couplers;"  to  the  Westinghouse  Brake  Companj-, 
Limited,  London,  England,  for  "air  brakes  and  ac- 
cessories ;  to  the  Westinghouse  Company.  Limited, 
of  St.  Petersburg,  Russia,  for  "air  brakes  and  ac- 
cessories ;"  to  the  Union  Switch  and  Signal  Com- 
pany for  "signal  system ;"  to  the  Cooper  Hewitt 
Electric  Company  for  "the  development  of  the  mer- 
cury-vapor arc  lamp."  Gold  medals — To  the  West- 
inghouse Electric  and  Manufacturing  Company  for 
"complete  switchboards  and  controlling  apparatus, 
and  the  application  of  electric  motors  for  mechan- 
ical purposes;"  to  the  same  for  "alternalin,g-cur- 
rent,  direct-current  and  Bremer  arc  lamps  and  arc- 
lighting  systems;"  to  the  same  for  "electric  meas- 
uring instruments ;"  to  the  Nernst  Lamp  Company 
for  "Nernst  lamps;"  to  the  Cooper  Hewitt  Electric 
Company  for  "vapor  lamps  for  photo-engra^■ing ;"  to 
the  Pittsburg  Meter  Company  for  "water  and  .gas 
meters ;"  to  the  Westinghouse  Electric  and  Manu- 
facturing Company  for  "industrial  betterment  work;" 
t-o  the  Westinghouse  Air  Brake  Company  for  "the 
housing  the  working  classes."  Silver  medals — 
To  the  Westinghouse  Electric  and  Manufacturing 
Company  for  "switches,  fuses  and  wiring  appliances;" 
to  the  Sawyer-Man  Electric  Company  for  "incan- 
descent lamps:"  to  the  Bryant  Electric  Company  for 
"electric-light  fittings :"  to  the  Societe  Anonyme 
Westinghouse,  Havre.  France,  for  "gasoline  auto- 
mobiles." Bronze  medal — To  the  Perkins  Electric 
Switch  Manufacturing  Company  for  "electric 
switches." 
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Testing  Guy  Anchors  with  a  Rhiele 
Machine. 

A  rather  interesting  method  of  testing  the  liolding 
power  of  guy  anchors  is  by  the  use  of  a  Rhiele 
machine,  and  the  accompanying  illustrations  show 
the  method  of  performing  the  tests  which  were  made 
upon  the  American  bull-tongue  anchor  which  is  be- 
ing placed  upon  the  market  by  I.  A.  Bennett  of 
Chicago. 

Fig.  I  shows  the  machine  as  set  up  ready  for 
the  test.  The  connecting  rod  of  the  anchor,  which 
was  embedded  in  the  earth,  was  attached  to  the 
middle  of  a  beam  of  heavy  constniction,  as  shown 
in  the  picture.  One  end  of  the  beam  was  supported 
by  a  solid  foundation,  the  other  end  resting  upon 
the  upper  surface  of  the  movable  member  of  the 
machine,  which  was  tlien  operated  as  in  making  a 
tension  test,  the  movement  of  the  machine  pulling 
up  on  the  anchor,  and  the  maximum  resistance  being 
measured  upon  the  scale  of  the  machine :  a  necessan' 
correction  was,  of  course,  made  for  the  leverage  of 
the  beam. 

Fig.  2  shows  the  anchor  as  it  looks  in  the  earth 
before  and  after  opening.  The  tests  referred  to  were 
made  with  the  anchor  buried  four  feet  under  the 
surface.  The  following  stresses  were  necessary  to 
start  anchors  of  various  sizes  from  the  ground : 
Three-inch,  8,713  pounds;  four-inch,  10,521  pounds; 
five-inch.  15,412  pounds ;  six-inch.  16,645  pounds ; 
seven-inch,  19,380  pounds;  eight-inch.  21.600  pounds; 
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interest  and  will  be  appreciated  as  a  valuable  source 
of  reference  concerning  matters  pertaining  to  the 
subway. 


The  Prussian  System  of  Electric  Train 
Lighting.' 

By  C.\rl  Rodereourg. 

On  November  8,  1900,  there  occurred  an  event 
which  brought  forward  the  question  of  electric  train 
lighting  in  its  application  to  the  Prussian  state  rail- 
ways. In  a  train  collision  at  Offenbach,  near  Frank- 
fort-on-the-Main,  a  number  of  cars  were  set  on  fire, 
and  the  conflagration  spread  with  such  rapidity  that 
many  lives  were  lost.  The  public  and  the  press  at- 
tributed the  main  cause  of  the  rapid  spread  of  the 
fire  to  the  escape  of  gas  from  the  tanks  under  the 
cars,  a  fact  which  was,  how'ever,  contradicted  by 
the  rnllroad  administration.  The  motor  was  also 
officially  discussed  in  the  Prussian  House-  of  Rep- 
resentatives, and  while  it  did  not  appear  that  the 
danger  from  the  gas  tanks  had  been  clearly  proven, 
it  was  decided  by  the  administration  of  the  Prussian 
slate  railways,  as  a  result  of  this  accident,  to  proceed 
energetically  with  experiments  in  the  introduction 
of  electric  train  lighting. 

Privy  Councilor  Wittfeld,  in  the  Prussian  Ministry 
of  Railroads,  laid  down  the  following  fundamental 
principle  to  be  followed  in  the  experiment:  "No 
automatic  switches  or  regulating  apparatus  shall  be 
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jecting  the  lamps  to  an  excessive  current.  Such  an 
iron-wire  resistance  had  been  previously  in  use  by 
the  Allgemeine  Elektricitats  Gesellschaft  to  steady  the 
Ncrnst  lamps  in  the  ordinary  lighting  circuits.  To 
Dr.  Biittner  belongs  the  merit  of  having  applied  the 
method  to  incandescent  lamps  and  for  much  greater 
variations  in  pressure. 

The  variations  in  current  which  result  from  the 
insertion  of  iron  wire  in  series  with  incandescent 
lamps  is  shown  in  the  following  table  for  various 
electromotive  forces; 

V.\Ri.\Ti0N  OF  Current  with  E.  M.  F. 


Line  E.  M.  F. 
56        Vol  IS 


61.6 
63.6 


Current. 
8.Q        Amp. 


8.2 
S.3 


S3.5 
St.g 


8.46 
8.5 


Owing  to  the  fact  that  the  variation  of  pressure 
due  to  the  use  of  storage  batteries  in  train  lighting 
is  very  much  less  than  indicated  in  the  above  table, 
and,  moreover,  takes  place  slowly,  the  variations  in 
the  illumination  of  the  cars  are  not  perceptible  "to 
the  eye  under  such  conditions.  ^ 

Two  through  trains  connecting  Berlin  and   Ham- 


Fig.  I.    Machine  Readj-  for  Testing  Anchor. 


lo-inch,  33,537  pounds ;  12-inch,  45,210  pounds.  The 
operation  of  the  testing  machine  is  sho^vn  in  Fig.  3. 

These  figures  indicate  the  pulling  power  at  four 
feet  under  earth,  which  practically  means  that  a 
four-foot  crust  of  earth  has  a  maximum  resistance 
as  shown  above,  as  the  anchor  holds  until  the  earth 
breaks,  as  is  W'ell  illustrated  by  the  fact  that  the 
Rev.  Carl  Ackerman,  professor  of  mathematics  of 
Lima  College,  Lima,  Ohio,  who  superintended  the 
installation  of  a  12-inch  anchor  five  feet  in  the 
ground,  found  that  it  stood  a  strain  of  60,000  pounds 
without  moving  the  anchor  an  inch.  Arrangements 
were  then  made  for  increasing  the  stress,  and  addi- 
tional stress  was  then  put  on  until  the  connecting 
rod  broke,  and  the  anchor  remained  unmoved. 
1  herefore,  it  is  safe  to  say  that,  with  an  anchor 
buried  10  feet  under  the  ground,  providing  the  con- 
necting rods  and  anchors  are  sufficiently  strong,  it 
would  be  next  to  impossible  to  remove  the  anchor 
except  by  digging  it  up. 

In  the  use  of  this  anchor  it  is  necessary  to  dig 
a  hole  of  six  inches  in  diameter  for  a  six-inch  anchor, 
tlrop  the  anchor  into  the  hole,  pack  back  the  earth, 
and  the  maximum  resistance  varies  according  to  the 
depth  buried ;  for  a  six-inch  anchor  from  16,625 
pounds  buried  in  four  feet  of  soil  to  92,000  pounds 
buried  in  8\i  feet  of  soil.  The  entire  strain  on  this 
kind  of  anchor  is  upon  the  solid  earth,  and  at  the 
series  of  tests  there  was  no  means  readily  accessible 
for  testing  the  maximum   resistance  of  the  earth. 
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Interborough  Rapid  Transit  CThe  New  York  Sub- 
way; Its  Construction  and  Equipment).  New 
York ;  Interborough  Rapid  Transit  Company. 
1903.  Pp.  (10  by  13%  inches)  154,  with  122  illus- 
trations. 

Widespread  interest  has  been  attracted  by  the  great 
subway  of  the  Interborough  Rapid  Transit  Company 
in  New  York,  and  the  new  souvenir  book  which  has 
just  been  issued  by  the  company  gives  probably  the 
greatest  amount  of  information  on  the  subject  that 
has  ever  been  published.  The  book  is  large,  well 
bound  and  finely  printed  and  tells  all  about  the  sub- 
way, beginning  with  the  construction  work.  Tlie 
power  house,  sub-stations,  cars,  roadbed,  distributing 
system,  in  fact  all  the  many  parts  of  the  system, 
are  taken  up  separately  and  described  in  detail,  nu- 
merous fine  halftone  illustrations  being  a  feature  of 
the  book.  A  historical  sketch  of  the  things  which 
led  up  to  the  formation  and  development  of  the 
great  scheme  is  contained  in  an  introductory  chap- 
ter. A  map  of  all  the  lines  of  the  Interborough 
Rapid  Transit  Company  is  helpful  in  locating  the 
parts  of  the  system  which  are  underground  and  those 
which  are  elevated.    Altogether,  the  book  is  of  much 
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used  in  electric  train  lighting."  Although  the  Prus- 
sian state-railway  administration  made  no  objection 
in  exceptional  cases  to  the  conduct  of  tests  with 
lighting  systems  which  did  not  comply  with  this 
general  principle,   it  was  generally  adhered  to. 

Next  to  Mr.  Wittfeld,  credit  is  due  Dr.  Biittner 
of  the  Accum^iJatoren  Fabrik  Aktiengesellschaft  that 
it  was  made  possible  to  light  railroad  trains  and  sin- 
gle cars  by  electricity  without  the  use  of  automatic 
regulators  and  switch  apparatus  and  without  han- 
dling an  excessive  weight  of  storage  batteries.  With 
this  system  electric  current  for  the  incandescent 
lamps  is  produced  by  the  well-known  method  of  hav- 
ing one  or  more  dynamos  on  the  train  itself.  Con- 
nected in  parallel  with  them  are  storage  batteries 
hung  under  the  cars,  which,  in  case  of  need,  supply 
current  for  the  lamps,  and  which  may  be  recharged 
by  the  dynamos. 

Following  a  suggestion  of  Mr.  Wittfeld,  Dr.  Biitt- 
ner has  succeeded  by  the  use  of  special  apparatus  in 
avoiding  variations  in  illumination  noticeable  to 
travelers,  notwithstanding  the  difference  in  electro- 
motive force  of  the  storage  batteries  during  charge 
and  discharge,  and  securing  constancy  of  pressure 
at  the  lamp  terminals  without  special  regulation,  not- 
withstanding the  variable  speed  of  the  dynamos. 

Although  there  is  a  loss  of  energy  inherent  in  the 
system,  it  offers  the  advantage  of  complete  reliability 
in  operation  and  simplicity  in  handling;  and  the 
Prussian  railway  administration  is  of  the  opinion 
that  more  importance  should  be  attached  to  this  re- 
liability in  operation  than  to  the  increased  energy 
consumption,  which  is  small  relatively  to  the  whole 
train.  The  principle  of  the  constant  electromotive 
force  at  the  lamps  with  variable  electromotive 
force  of  the  source  of  energy  is  attained  by  the  in- 
sertion of  very  small  iron  wire  in  the  circuit  of  each 
incandescent  lamp.  The  wire  is  in  small  glass  pear- 
shaped  globes,  like  incandescent  lamps,  containing 
hydrogen  gas.  By  varying  the  pressure  of  these 
gases,  as  well  as  by  the  adoption  of  a  special  spiral 
form  of  wire,  the  temperature  of  the  wire  when  cur- 
rent is  passing  is  brought  to  the  proper  point.  If 
an  iron  wire  is  heated  by  electric  current  to  a  point 
at  which  it  barely  becomes  visible  in  the  dark,  its 
electrical  resistance  increases  with  extraordinary  ra- 
pidity with  further  increase  of  temperature.  If  the 
electromotive  force  increases,  the  temperature  of  the 
wire  increases  instantly  and  consequently  its  resist- 
ance, so  that  within  considerably  wide  limits  of 
electromotive  force  little  more  current  is  allowed  to 
pass  than  in  the  case  of  low  electromotive  force. 

If  such  a  w-irc  is  connected  in  series  with  an  in- 
candescent lamp,  the  electromotive  force  at  the  ter- 
minals  can   be   considerably   increased   without   sub- 

I.  A  paper  (somewhat  abbridced)  presented  before  Section  E 
of  the  International  Electrical  Congress  at  St.  Louis.  September 
13.   I'J04, 


Fig.  3.     Method  of  Conducting  Test. 

burg  on  the  Prussian  railway  system,  and  subse- 
quently two  additional  trains  on  the  same  line,  and 
finally  two  trains  between  Berlin  and  Stettin,  were 
similarly  equipped.  The  trains  are  always  operated 
as  a  unit,  and  each  train  is  equipped  with  only  one 
shunt  dynamo,  which  is  mounted  on  the  boiler  of  the 
locomotive  and  driven  by  a  20-horsepower  De  Laval 
steam  turbine. 

The  dynamo  is  coupled  to  the  reduction  shaft  of 
the  turbine,  the  turbine  disk  making  20,000  revolu- 
tions per  minute,  while  the  dynamo  runs  at  2,000 
revolutions.  The  dynamo  develops  180  amperes  at 
68  volts,  but  can  develop  continuously  a  greater  out- 
put and  at  a  higher  electromotive  force  in  order  to 
charge  the  storage  batteries.  The  storage  batteries 
of  the  Accumulatoren  Fabrik  Aktiengesellschaft,  Ber- 
lin, are  connected  in  parallel  with  this  dynamo;  a 
battery  of  32  cells  with  a  capacity  of  76  ampere- 
hours  at  a  three-hour  discharge  rate,  is  hung  under 
each  car.  The  storage  batteries  act  mainly  as  a  re- 
serve; they  become  operative  only  when  the  loco- 
motive becomes  separated  from  the  train  or  the  dy- 
namo should  fail  for  any  cause. 
_  The  maintenance  of  the  whole  equipment  is  very 
simple.  The  engine  driver  starts  his  turbine  at  a 
certain  hour,  connects  the  circuits  and  gives  no  fur- 
ther attention  except  in  case  he  desires  to  charge 
the  storage  battery,  when  he  cuts  out  the  resistance 
in  the  field  circuit  of  the  ds'namo.  The  switching 
on  of  the  lamps  is  done  generally  by  the  porters, 
partly  also  by  the  passengers.  This  arrangement  has 
operated  satisfactorily  from  the  start.  In  the  mean- 
time the  Prussian  railroad  administration  has  gone  _, 
a  step  further,  and  for  the  following  reasons;  ■ 

The  system  under  consideration,  if  adopted  on  all  ¥ 
through  trains,  would  necessitate  the  equipment  of 
all  the  locomotives  of  freight  trains.  The  number 
of  these  locomotives  is  much  greater  than  the  num- 
ber of  trains,  owing  to  the  fact  that  the  locomotives 
are  often  changed  on  long  hauls.  On  the  contrary, 
the  baggage  car  at  least  accompanies  the  train  on 
the  whole  run.  It  appeared  desirable  on  this  ac- 
count not  to  install  the  dynamo  on  the  locomotive 
but  in  the  baggage  car,  and  in  this  way  the  number 
of  ds'namos  required  could  be  materially  reduced. 
To  drive  the  d}'namo  by  any  form  of  engine  power,  a 
benzine  engine,  for  instance,  appeared  too  compli- 
cated. The  most  convenient  form  of  drive  is  no 
doubt  that  from  the  car  axle.  This  requires  that  the 
dynamo  be  operated  at  not  even  approximately  con- 
stant speed. 

Furthermore,  there  are  a  number  of  through  cars, 
which  in  transit  are  transferred  from  one  express 
train  to  another,  in  order  to  avoid  change  of  cars 
to  the  passengers  between  main  points  having  no 
direct  express  connections.  These  through  cars  often 
run  be.vond  the  jurisdiction  of  the  Prussian  state  rail- 
ways, into  Saxony,  Bavaria,  Switzerland,  Italy,  etc. 
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If  it  is  desired  to  furnish  these  with  electric  hghting, 
it  can  be  done  only  if  they  are  equipped  each  with 
its  own  dynamo,  which  must  be  adapted  to  the  vari- 
ous lighting  systems  in  use  on  the  different  express 
trains  to  which  they  may  be  coupled.  In  this  case 
the  only  possible  method  of  driving  the  dynamos  is 
from  the  car  axle. 

All  similar  systems  hitherto  used  are  equipped 
with  a  circuit-breaker,  which  interrupts  the  current 
if  the  speed  of  the  dj^namo  falls  below  a  certain 
limit,  in  order  that  the  storage  battery,  whose  elec- 
tromotive force  is  greater  than  that  of  the  dynamo 
at  low  speeds,  may  not  discharge  into  the  dynamo. 
This  circuit-breaker  is  automatic  and  is  liable  to 
derangement  on  account  of  shock,  and  it  does  not 
therefore  conform  to  the  Wittfeld  principle,  above 
cited.  Dr.  Biittner,  therefore,  substituted  for  it  a 
so-called  unipolar  or  electrolytic  rectifying  cell.  The 
electrodes  of  such  a  cell  consist  on  one  side  of  alumi- 
num, and  on  the  other  of  any  metal  not  soluble  in 
the  electrolyte  of  the  cell.  It  is  well  known  that 
aluminum  has  the  remarkable  property  of  cutting  oft" 
a  current,  even  of  several  hundred  volts,  if  sent 
through  the  aluminum  into  the  electrolyte  in  a  posi- 
tive direction,  but  allows  the  current  to  pass  almost 
without  diminution  if  the  direction  is  reversed.  The 
selection  of  the  electrolyte  is  important,  most  of  them 
in  the  course  of  time  attacking  the  aluminum  and 
destroying  the  electrode.  Others  have  the  peculiarity 
that  the  effect  of  the  aluminum  plate  ceases  when 
the  temperature  exceeds  40  to  50°  C.  Dr.  Biittner  has 
succeeded,  after  experimenting  with  many  different 
solutions,  in  finding  a  mixture  which  does  not  at- 
tack the  aluminum  plate  nor  diminish  its  efficiency 
even  should  the  temperature  rise  above  70  to  80°  C. 

As  a  second  electrode  he  uses  iron  plates  in  his 
cells,  and  these  aluminum  cells,  which  act  as  a  check 
valve  in  his  train-lighting  system,  are  inserted  in 
place  of  the  automatic  circuit-breakers.  While  the 
electromotive  force  of  the  dynamo  preponderates,  it 
sends  current  through  the  aluminum  cell  into  the 
line.  The  drop  in  the  aluminum  cell  may  then  reach 
as  high  as  three  volts.  If  the  speed  of  the  dynamo 
diminishes  and  its  electromotive  force  falls  below  the' 
terminal  voltage  of  the  battery,  the  aluminum  cell 
cuts  off  the  current  and  the  dynamo  may  come  to 
rest,  or  even  have  its  rotation  reversed,  without  per- 
mitting current  from  the  battery  being  sent  into  the 
djTiamo  and  wasted. 

An  arrangement  is  in  addition  applied  to  the  dy- 
namo to  provide  for  the  case  of  a  car  going  in  the 
opposite  direction,  the  commutator  brushes  being  car- 
ried forward  until  a  point  is  reached  at  which  the 
dynamo  generates  current  in  the  same  direction-  as 
before.  This  arrangement  can  be  avoided  if,  in  ac- 
cordance with  the  suggestion  made  to  Dr.  Biittner 
by  Mr.  Liebenow,  four  aluminum  cells  are  used  in- 
stead of  one  in  the  conversion  of  alternating  into 
direct  current.  In  this  case,  however,  the  drop  may 
reach  six  volts.  Another  arrangement  is  in  prepara- 
tion by  which  this  also  is  avoided.  The  dynamo, 
which  in  general  is  designed  as  a  shunt  machine,  is 
supplied  with  the  supplementary  main  circuit  work- 
ing on  the  fields  which  lowers  the  electromotive  force 
if  the  current  becomes  excessive.  In  this  way  the 
excessive  charging  of  the  storage  battery  at  very 
high  speeds  is  prevented;  otherwise  the  arrangement 
is  as  above  described.  At  the  present  time  two  trains 
are  being  operated  between  Berlin  and  Cologne,  on 
which  the  d3'namo  is  installed  in  the  baggage  car, 
driven  from  the  car  axles  by  belts.  Several  through 
cars  are  now  in  construction  in  which  the  armature 
of  the  dynamo  is  mounted  directly  on  the  car  axle. 

The  following  instructions  are  given  for  the  main- 
tenance of  the  equipment: 

(i)  The  ball  bearings  should  be  inspected  every 
tw'O  weeks  at  first,  and  then  every  four  weeks,  to 
insure  that  there  is  a  sufficient  supply  of  vaseline. 
The  ball  bearings  should  be  cleaned  and  supplied 
with  fresh  vaseline  every  six  months. 

(2)  The  pole-changer  on  the  armature  shaft  must 
allow  of  easy  motion  in  both  directions  by  turning 
the  armature. 

(3)  The  commutator  should  be  kept  round  and 
smooth. 

(4)  The  carbon  brushes  should  be  held  firmly  by 
the  brush  holders  and  impinge  on  the  commutator 
with  a  gentle  pressure. 

(5)  The  belt  should  be  tested  particularly  at  the 
joint  to  confirm  its  satisfactory  operating  condition. 

(6)  The  wood  driving  pulley  should  be  inspected 
as  regards  tightness  on  the  shaft 

(7)  The  screw  shaft  of  the  belt  tightener  should 
be  properly  oiled  and  after  tightening  of  the  belt 
should  be  secured. 

(8)  The  dynamo  bearings  must  not  heat  so  as  to 
be  uncomfortable  to  the  touch.  If  a  bearing  heats, 
the  belt  should  be  slackened  until  the  dynamo  no 
longer    rotates.      The     storage     batteries    should    be 

■  handled  in  accordance  with  the  specific  instructions. 
The  specific  gravity  of  the  solution  should  be  meas- 
ured every  eight  days,  in  order  to  ascertain  if  the 
batteries  have  received  sufficient  charge  while  en 
route.  If  the  specific  gravity  of  the  solution  is  too 
low,  the  electromotive  force  of  the  dynamo  should 
be  increased.  If  the  car  follow-s  a  new  route,  it 
is  recommended  that  a  measurement  be  made  at  the 
end  of  each  trip. 

As  the  illumination  of  the  cars  is  very  abundant, 
and  as  special  reading  lamps,  which  can  be  switched 
on  or  off  by  the  passenger,  are  attached  to  the  backs 
of  the  division  between  every  two  seats,  the  electric 
lighting  of  the  trains  is  very  popular  with  the  public. 


CORRESPONDENCE. 


Great  Britain. 

London,  October  15. — The  near  approach  of  the 
completion  of  the  several  tube  railways  in  the  hands 
of  j\Ir.  Yerkes,  and  of  the  electrified  District  Rail- 
way, may  be  judged  by  the  fact  that  a  general  man- 
ager to  the  Underground  Electric  Railways  Company 
of  London  has  just  been  appointed.  The  gentleman 
selected,  as  no  doubt  the  cable  has  informed  the 
American  press,  is  Mr.  John  Young,  atpresent  gen- 
eral' manager  of  the  huge  system  of  municipal  tram- 
ways in  Glasgow,  and  who,  for  organization  and 
management,  is  probably  the  most  accomplished 
man  in  the  kingdom  at  the  present  time.  The  post 
was  filled  privately,  and  was  not  advertised,  and  it 
appears  that  the  offer  was  made  to  Mr.  Young  in 
such  a  way  that,  despite  his  advancing  years — he 
is  over  60  years  of  age — he  found  himself  unable  to 
refuse  it  at  a  time  when  he  was  not  seeking  any 
new  field  of  operation. 

We  hear  little  nowadays  of  any  government  ex- 
periments W'ith  space  telegraphy.  Some  time  ago 
commmiication  was  established  between  the  naval 
depot  at  Portsmouth  and  the  army  at  Aldershot,  a 
distance  of  some  60  miles,  but  no  information  was 
published  as  to  the  apparatus  employed.  It  is  now 
stated,  however,  that  a  party  of  the  Royal  Engineei's 
Telegraph  Battalion  is  about  to  conduct  some  ex- 
periments in  North  Wales  with  a  view  to  effecting 
communication  across  the  Snowden  range  of  moun- 
tains. The  apparatus  which  will  be  used  is  the 
portable  outfit  invented  by  Dr.  Alexander  Muirhead, 
in  conjunction  with  Sir  Oliver  Lodge. 

After  much  discussion  in  council,  the  Bournemouth 
corporation  has  at  last  decided  to  apply  to  the  post- 
master-general for  a  license  to  erect  a  municipal  tele- 
phone   exchange. 

The  vexed  question  of  how  the  horse  tramways  in 
the  northern  suburbs  of  London  shall  be  converted 
to  electric  traction  is  still  causing  much  uneasiness 
to  the  various  parties  concerned..  As  I  have  before 
pointed  out,  the  lines  are  leased  to  a  company,  and 
the  lease  does  not  expire  until  191 1.  If  the  lines 
are  to  be  converted  to  electric  traction,  naturally  the 
company  will  have  a  say  as  to  the  system  to  be 
adopted,  and,  on  the  score  of  expense,  it  insists 
that  that  system  shall  be  the  overhead  trolley. 
Against  this  the  various  borough  councils,  as  the  road 
authorities,  are  demanding  that  the  underground- 
conduit  system  shall  be  adopted.  A  third  party  in- 
terested is  the  London  County  Council,  which,  as 
the  tramway  authority  leasing  the  lines,  is  inclined 
to  give  way  to  the  company,  but  at  the  same  tinie 
it  favors  the  conduit  system.  This  has  been  the 
condition  of  affairs  for  a  year  or  two  now,  and  al- 
though a  number  of  conferences  have  been  held  be- 
tween the  parties  a  definite  decision  has  not  yet  been 
come  to.  Another  such  conference  has  now  been 
announced,  but  if  the  attitude  taken  by  the  municipal 
representatives  is  that  adopted  on  previous  occasions, 
it  would  appear  most  likely  that  North  London  will 
have  to  wait  until  the  lines  fall  into  the  hands  of 
the  London  County  Council  in  1911  before  any  de- 
cisive movement  can  be  made  in  the  matter. 

Apropos  of  this,  it  is  interesting  to  know  the  opin- 
ions of  the  responsible  officers  of  the  London  County 
Council's  tramway  department  on  the  question  of 
conduit  versus  trolley  tramways.  It  has  always  been 
hurled  at  the  heads  of  the  council  that  the  conduit 
system  should  only  be  adopted  in  the  central  area 
and  that  the  overhead  trolley  should  be  employed 
a  few  miles  out,  on  the  score  of  expense — a  policy 
which  has  not  been  adopted  hitherto.  The  tramway 
manager  of  the  council,  however,  in  a  paper  recently 
read  before  the  Municipal  Tramways  Association  of 
Great  Britain,  expressed  the  opinion  that  the  conduit 
system  was  the  only  successful  solution  of  the  prob- 
lem for  London,  and  that  the  council  would  always 
adopt  it  where  a  return  could  be  anticipated,  irre- 
spective of  the  nature  of  the  locality. 

The  progress  of  the  various  large  electric  power 
companies  in  Great  Britain  is  happily  more  rapid 
nowadays  than  it  was  a  year  or  two  ago.  Quite 
a  number  of  schemes  which  have  been  sanctioned 
by  Parliament  were  not  put  in  hand  at  once,  but  a 
very  general  movement  is  noticeable  now.  Both  the 
Lancashire  and  Yorkshire  companies  have  their  first 
large  power  stations  nearly  completed,  while  two  or 
three  others  have  been  supplying  from  temporary 
plants.  Tlie  Fife  Company  in  Scotland  will  be  giving 
a  supply  in  December,  while  another  Scotch  under- 
taking, the  Scottish  Central  Electric  Power  Company, 
has  just  placed  the  contract  for  its  first  generating 
station.  The  value  of  the  first  portion  of  the  tender 
is  some  $76,000,  and  it  includes  one  1,200-horsepower 
set,  two  6cio-horsepower  sets  and  two  150-kilowatt 
sets. 

In  the  session  of  Parliament  before  last  a  large 
sum  of  money  was  voted  in  order  to  enable  the 
Admiraltv  to  put  into  progress  a  huge  electric  power 
and  lighting  scheme  in  connection  with  the  various 
naval  dockyards  and  depots.  The  undertaking  has 
been  commenced  at  one  or  two  dockyards  simulta- 
neously, and  a  feature  of  all  contracts  in  connection 
with  it  is  that  all  workmen  shall  be  British  and 
that  all  the  material  shall  be  of  British  manufacture. 
Very  few  technical  details  are  available  at  present. 

Another  instance  of  promoters  obtaining  parlia- 
mentary powers  for  work  of  an  electrical  character 
and  then  making  little  effort  to  put  them  into  force 
has  occurred  in  the  North  of  England.     Some  four 


or  five  years  ago  a  company  was  granted  statutorj' 
powers  to  build  a  tube  railway  under  the  River  Tyne 
from  South  Shields  to  North  Shields  on  the  ground 
that  there  was  a  pressing  public  need  for  such  a 
means  of  communication.  Since  then,  however,  the 
public  has  heard  little  of  the  promoters  until  the  last 
few  days,  when  the  consent  of  the  South  Shields  cor- 
poration has  been  granted  to  the  testing  of  the  strata 
by  means  of  boring  artesian  wells. 

The  great  drawback  to  the  extension  of  electric 
tramways  into  the  more  rural  districts  of  England 
is  that  the  traffic  will  not  pay  for  the  expense  involved 
in  building  the  lines.  Many  efforts  have  been  made 
to  overcome  this  difficulty,  and  as  a  possible  solu- 
tion several  municipalities  have  been  granted  powers 
to  run  motor  omnibuses  in  such  localities.  Up  to 
the  present  such  a  system  of  locomotion  has  not  been 
extensively  employed.  The  matter  has  been  revived 
again  recently,  however,  and  developments  may  be 
looked  for.  The  Bath  Electric  Tramways  Company 
is  considering  the  matter,  and  the  London  County 
Council,  although  the  suggestion  was  not  acted  upon, 
was  advised  the  other  day  to  stop  the  expenditure 
on  tramways  and  go  in  for  motor  buses.  G. 


New  York. 


New  York,  October  22. — The  Rapid  Transit  Com- 
mission has  decided  to  return  $2,000,000  of  the 
cash  deposit  handed  over  by  the  Interborough  com- 
pany as  a  guaranty  of  the  proper  construction  of 
the  tunnel.  A  large  amount  of  the  original  deposit 
will  still  remain  as  a  guaranty  with  respect  to  the 
rest  of  the  subway. 

Experimental  electric  cars  are  now  running  over 
the  new  Williamsburg  Bridge.  Hundreds  of  people 
on  the  plaza  watched  the  running  of  the  cars  across 
the  structure  today.  Three  cars  were  hooked  to- 
gether and  run  over  all  switches  to  find  out  how 
the  switches  worked.  Everything  was  discovered 
to  be  in  first-rate  running  order.  The  first  car  con- 
tained officers  of  the  company  and  the  other  two  cars 
a  number  of  employes.  An  officer  of  the  company 
said  that  although  November  1st  was  the  time 
set  for  the  running  of  cars  over  the  bridge,  the 
Brooklyn  Rapid  Transit  Company  was  prepared  to 
begin  the  service  for  the  public  at  once.  As  at  pres- 
ent arranged,  however,  c^ars  for  passengers  will  begin 
operation  at  5  a.  m.  on  November  1st.  The  bridge 
tracks  -vtill  be  available  for  eight  of  the  Brooklyn 
lines,  and  a  few  weeks  later  it  is  expected  that  shut- 
tle cars  at  a  three-cent  fare  will  be  operated  on  the 
bridge. 

On  Monday  night  a  motorman,  Irving  Lamphere, 
on  the  Third  Avenue  Elevated  railroad  was  burned 
to  death  when  he  allowed  his  car  to  collide  with  a 
train  ahead  .The  accident  took  place  at  One- 
hundred-and-twelfth  Street  and  there  ensued  a  dan- 
gerous fire.  By  some  mishap  the  employes  of  the 
elevated  turned  on  the  current  in  the  exposed  third 
rail  while  a  score  of  firemen  were  fighting  the  blaze, 
and  this  of  course  greatly  increased  their  difficulties 
and  dangers.  The  entire  road  was  blocked  until 
6:22  the  next .  morning,  when  the  wreckage  crew 
got  the  southbound  tracks  clear.  Motorman  Martin 
E.  Dexter,  who  was  in  charge  of  the  southbound 
train  which  came  near  running  into  the  smash-up, 
was  congratulated  on  all  sides  for  stopping  his  train 
in  30  feet  when  the  danger  was  signaled  to  him. 
C.  R.  Barnes,  electrical  expert  for  the  State  Railroad 
Commission,  began  at  once  an  investigation  into  the 
cause  of  the  wreck. 

The  Brooklyn  Rapid  Transit  Company  has  started 
to  build  a  handsome  new  edifice  11  stories  in  height, 
to  be  fitted  up  entirely  for  the  offices  of  the  com- 
pany. The  site  is  at  the  northeast  corner  of  Clinton 
and  Remsen  Streets.  The  building  will  be  of  skele- 
ton fireproof  construction  and  the  interior  appoint- 
ments will  be  in  the  best  style  of  modern  office  build- 
ings. 

The  recently  incorporated  New  York  and  Man- 
hattan Telegraph  Company,  which  claims  to  have  a 
franchise  from  the  state  of  New  York,  has  met  with 
great  difficulty  in  erecting  lines  in  the  vicinity  of 
Oyster  Bay,  L.  I.  The  company  is  placing  poles  and 
stringing  wires  on  the  north  side  of  Long  Island 
for  the  purpose  of  connecting  with  New  York  and 
in  opposition  to  the  Western  Union  Company.  Last 
Tuesday  w^eek  six  poles  on  the  property  of  Frank 
Loyd,  near  Syosset,  were  cut  down,  and  no  effort 
has  as  yet  been  made  to  replace  them.  On  Satur- 
day last  12  more  poles  were  removed  during  the 
night.  The  property  owners  along  the  new  line 
claim  that  they  have  not  been  consulted,  and  It  is 
feared  that  more  poles  will  be  removed.  The  repre- 
sentatives of  the  company  on  their  side  claim  to  have 
the  right  to  erect  the  telegraph  lines  and  to  lay  a 
cable  across  the  Sound  west  of  Oyster  Bay  to  Stam- 
ford, Conn. 

Last  Monday  there  was  incorporated  at  Albany. 
N.  Y.,  the  Sylvan  Electric  Bath  Company  of  New 
York  city.  The  company  has  a  capital  of  $500,000 
and  its  directors  are  J.  H.  Lancaster,  L.  T.  Jones  and 
Franklin  Barritt.  D.  W.  W. 


New  EnKland. 

Boston,  October  22. — The  Massachusetts  branch  of 
the  American  Federation  of  Labor  has  appointed  a 
committee  on  the  subject  of  an  eight-hour  work- 
day for  the  electric-railway  employes  in  this  state. 
On  the  Boston  Elevated  Railway  Company's  system 
the  present  arrangement  calls  for  the  performance  of 
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10  hours'  work  within  a  time  limit  of  12  hours. 
Somy  of  the  other  lines  have  similar  agreements  with 
their  men,  but  the  employes  are  showing  signs  of 
unrest  after  a  long  period  of  itrimunily  from  strikes 
and  labor  disturbances,  as  the  proposition  to  agitate 
for  an  eight-hour  day  indicates,  and  the  outcome 
of  the  inquiry  will  be  awaited  with  considerable  in- 
terest. 

The  Boston  and  Northern  Street  Railway  Com- 
pany, in  pursuance  of  its  plans  for  its  new  power 
plants,  has  recently  placed  orders  with  the  General 
Electric  Company  for  five  500-kilowatt  direct-current 
Curtis  turbines.  At  the  new  station  in  Quincy. 
Mass..  two  2.ooo-kilo\vatt  alternating-current  Curtis 
turbines  are  being  installed,  and  provision  has  been 
made  for  a  prospective  installation  of  four  such  tur- 
bines in  all. 

The  United  Electric  Light  Company  of  Spring- 
field, Mass.,  started  its  new  1,500-horsepower  tur- 
bine engine  October  I5lh.  Extensive  changes  in 
the  plant  have  been  under  way  for  some  time,  but 
are  now  practically  completed,  adding  considerably 
to  the  power  and  efficiency  of  the  service. 

The  Worcester  Consolidated  Street  Railway  Com- 
pany's excise  tax  for  the  current  year  has  been  fixed 
by  the  Worcester  assessors  at  $14,500.52.  The  city 
of  Springfield  has  fixed  the  excise  tax  upon  rhe 
Springfield    Street    Railway    Company    for    1904    at 

$11,353- 

Tlie  receivers  of  the  Middleboro,  Wareham  and 
Buzzard's  Bay  Street  Railway  Company  ask  for  a 
Circuit  Court  decree  authorizing  the  sale  of  the  road, 
subject  to  its  mortgage,  at  public  auction. 

Installation  of  the  boilers  and  electrical  outfit  for 
the  power  plant  which  is  to  operate  the  new  ma- 
chine shop  at  the  Boston  Navy  Yard  is  in  progress. 
Foundations  have  just  been  completed  for  the  stack 
and  work  began  October  20th  on  the  brick  super- 
stnicture.  The  electric  power  house  is  115  by  no 
feet  and  the  adjoining  shop  builldings  are  340  by 
60  feet.  Four  of  the  furnaces  and  boilers  are  already 
in  place  and  ready  for  use.  with  connections  to  the 
engine  and  pumping  outfit  completed.  The  engine 
room,  however,  is  as  yet  in  the  rough  and  \vill  require 
a  large  amount  of  work  to  bring  it  up  to  the  proper 
condition  for  occupanc}-.  B. 


Dominion  of  Canada. 

Ottawa,  Out.,  October  22. — A.  J.  Bemis  of  Boston, 
Mass.,  has  taken  control  of  the  Cape  Breton  Electric 
Company  of  Sydney,  Nova  Scotia,  as  general  man- 
ager,  in   succession  to   Mr.   E.    S.   Dimmock. 

Charles  D.  Haines,  ex-congressman,  of  Kinderhook. 
N.  Y..  recenth-  appeared  before  the  City  Council  of 
Hamilton.  Ont,  and  asked  for  favorable  considera- 
tion of  a  scheme  to  construct  an  electric  railway 
between  that  city  and  Brantford.  Ont.  The  proposed 
line  to  Brantford  would  cost  upward  of  $300,000. 

The  latest  monthly  report  of  the  civic  lighting 
committee  of  the  city  of  Woodstock,  Ont.  is  con- 
sidered as  demonstrating,  in  a  practical  manner,  the 
wisdom  of  the  city  in  taking  over  the  electric-lighting 
plant.  The  number  of  incandescent  lights  now  in 
use  is  4,100,  showing  an  increase  of  ^.500  in  less 
than  three  years.  From  the  present  time  until  the 
first  of  the  new  year  the  demand  for  electrical  power 
for  lighting  purposes  is  expected  to  tax  the  capacity 
of  the  municipal  plant  to  its  utmost. 

The  conference  of  the  partners  in  the  all-Britisli 
Pacific  cable,  which  was  to  have  assembled  in  London, 
England,  about  the  15th  of  October,  was  postponed 
owing  to  the  fact  that  Sir  William  Mulock.  postmas- 
ter-general of  Canada,  was  unable  to  attend  the 
meeting  until  after  the  impending  Dominion  elections. 
The  Pacific  cable  has  not  given  the  results  that 
were  expected,  financially,  and  Canada's  share  in 
the  deficit  on  the  first  year's  operations,  amounted 
to  $120,000.  The  chief  object  in  calling  the  London 
conference  is  to  ascertain  by  what  means  this  annual 
deficit  may  be  overcome,  and,  if  possible,  to  bring 
about  an  annulment  of  the  concessions  made  by 
New  South  Wales  to  the  Eastern  Extension  Cable 
Company.  This  company  is  a  direct  competitor  with 
the  government-owned  British  cable  to  Australia,  and 
its  agreement  with  the  New  South  Wales  govern- 
ment gives  it  advantages  which  most  seriously  preju- 
dice the  business  prospects  of  the  British  cable. 

Mr.  H.  M.  Shea,  formerly  of  the  Montreal  Street 
Railway  Company,  but  who  has  been  the  superin- 
tendent of  the  West  India  Electric  Company  of 
Jamaica,  since  its  organization,  says  that  Montreal 
capitalists,  in  organizing  this  electric  railway,  have 
rtccomplished  a  great  work  for  the  island,  and  that 
the  railway  has  greatly  benefited  the  trade  of  Ja- 
maica, by  establishing  freight  lines  to  different  points 
in  the  country.  Further  progress  would  largely  de- 
pend on  the  extensions  made  to  different  freight 
lines  to  enable  the  company  to  carry  exports  to  the 
steamers.  Much  difficulty  was  experienced  'n  getting 
men  to  work  permanently.  After  a  couple  of  months' 
labor,  the  natives  did  not  care  whether  they  worked 
any  more  during  the  rest  of  the  year.  They  con- 
sequently became  very  independent,  and  large  num- 
bers   would    quit   work. 


for  taxes;  it  has  been  carried  through  eveo'  court  in 
Ontario  and  the  city  won;  then  the  company  earned 
it,  on  appeal,  to  the  Privy  Council  of  the  House  of 
Lords  in  England,  the  highest  legal  body  in  the 
British  dominions,  whose  decision  is  final.  The  de- 
cision of  the  lower  courts  was  reversed.  This  is 
a  case  of  great  interest  to  all  street  railways  through- 
out the  Dominion  of  Canada,  as  it  was  a  test  case 
fought  out  by  the  Toronto  Electric  Railway  Company 
on  its  own  behalf  and  on  behalf  of  all  the  other 
electric  railways   in   Canada 

Earnings  of  the  Toronto  electric  street  railway 
for  the  week  ended  September  24th  were  $46,419,  an 
increase  of  $4,165  over  the  corresponding  week  of 
last   year. 

The  city  solicitor  of  Toronto  has  been  instructed 
by  the  council  to  take  action  against  the  Toronto 
electric  railway  for  criminal  neglect  in  not  equipping 
its  cars  with  power  brakes  and  compelling  it  to  equip 
its  cars  with  power  brakes  and  to  keep  its  tracks  and 
roadbed  in  good  condition  and  proper  repair;  also  to 
prefer  an  indictment  against  the  president,  directors 
and  other  officers  of  the  company,  as  circumstances 
may  warrant. 

The  Winnipeg  Street  Rallwa^^  Company  is  build- 
ing some  new  cars  for  its  new  St.  Charles  line,  and 
they  are  being  fitted  up  with  all  the  latest  devices 
known  to  street-railway  service.  They  are  to  be 
48  feet  long  over  all  by  eight  feet  4V2  inches  wide, 
and  will  be  geared  much  higher  than  the  other  cars 
in  service.  The)'  are  to  seat  36  people,  and  to  have 
a  baggage  compartment  at  the  end.  The  seats  are 
to  be  covered  in  rattan.  They  will  be  electrically 
lighted  and  heated  throughout.  Residents  of  St. 
Charles  and  Silver  Heights  will  be  benefited.  The 
cars  will  also  c?rry  the  mail  to  St.  Charles,  and  give 
a  more  frequent  service. 

Negotiations  which  have  been  carried  on  between 
the  council  of  Kildonan  and  the  Winnipeg  Street 
Railway  Company  for  an  extension  of  the  railway 
through  the  municipalitj''  of  the  village  of  Birds  Hill 
on  the  east  side  of  the  Red  River,  are  now  com- 
pleted, and  the  road  will  run  across  the  Norw'ood 
Bridge  and  through  the  town  of  St.  Boniface.  It 
will  pass  through  Elmwood.  close  to  Louise  Bridge 
and  will  run  down  the  Birds  Hill  road  past  the  Elm- 
wood  Cemetery,  through  the  municipality  of  Kil- 
donan, keeping  close  to  the  river,  and  reaching  as 
its    present    terminus    the    village    of    Birds    Hill. 

E.  P.  Fairburn,  the  government  engineer  of  elec- 
iric  railways,  has  suggested  to  the  government  the 
appointment  of  a  commission  to  investigate  the  re- 
port on  the  best  class  of  car  fenders.  The  Toronto 
Street  Railway  Company  has  asked  for  the  report, 
snd  it  is  suggested  that  the  principal  street-railway 
companies  should  tliemselves  appoint  a  commission 
of  experts,  who  shall  make  a  thorough  investigation 
of  fenders  in  use  in  American  cities,  and  those  which 
are  to  be  tested  at  the  St.  Louis  Exposition,  and  that 
the  fender  or  fenders  so  recommended  be  ordered  to 
be  adopted  under  the  act  regulating  electric  street 
raihvays. 

The  gross  receipts  of  the  Toronto  Street  Railway 
Company  for  the  month  of  September  and  the  per- 
centage paid  to  the  city  are  as  follow^s  compaied 
with  the  corresponding  period  of  last  year:  Sep- 
tember, 1904.  $248,748  gross  receipts,  and  city's  per- 
centage, $19,899;  1903.  gross  receipts,  $237,548.23,  and 
city's    percentage,    $19,803.85. 


Winnipeg,  Man..  October  22. — Superintendent  Blair 
of  the  Montreal  Street  Railway  Company  was  ban- 
queted and  presented  with  a  fine  cut-glass  center  piece 
on  the  eve  of  his  wedding  to  a  Quebec  lady  recently. 

.An  interesting  case  has  been  fought  out  by  the 
Toronto  Street  Railway  Company  on  the  question 
as  to  how  its  property  shall  be  assessed  by  the  city 


Ohio. 

Cleveland,  October  22. — The  Circuit  Court  has  re- 
fused to  dissolve  the  injunction  granted  by  Judge 
Dissette  of  Cleveland  to  prevent  Attorney  Probasco 
from  taking  depositions  in  the  ^Nliami  and  Erie  Canal 
case.  The  court  suggested  that  Mr.  Probasco  might 
carr>'  the  injunction  proceedings  up  and  secure  a 
decision  instead  of  applying  for  a  writ. 

An  attempt  will  be  made  to  have  cars  running  over 
the  Toledo  and  Indiana  line  as  far  as  Bn^an  by 
February  ist,  and  the  construction  company  has  an 
extraordinarily  large  force  of  men  on  the  work  with 
that  end  in  view. 

The  hearing  on  the  motion  to  remove  the  receiver 
of  the  Cleveland.  Painesville  and  Ashtabula  Electric 
Railway  Company  has  been  deferred  till  next  Tues- 
day at  the  request  of  the  plaintiffs.  The  defendants 
claim  there  is  no  cause  for  the  appointment  of  a 
receiver,    and    will    fight   the   case. 

The  Cincinnati  Chamber  of  Commerce  has  awarded 
the  contract  for  furnishing  generators  for  the  new 
electric  plant  to  the  Bullock  Electric  Manufacturing 
Company.  It  is  estimated  that  there  will  be  a  saving 
of  $3, coo  a  year  by  having  a  private  plant.  Current 
is  now  costing  $6,000  a  year. 

Judge  Lawrence  of  Cleveland,  in  a  case  before 
him  a  few  days  ago,  decided  that  it  is  not  a  part 
of  a  street-car  conductor's  duty  to  aid  passengers  in 
getting  on  and  off  cars,  unless  they  are  ill  or  crippled 
or  for  some  other  special  reason  of  the  kind.  Nor 
is  the  company  compelled  to  keep  the  street  free  from 
ice.  The  decision  was  the  result  of  suit  brought 
against  the  Cleveland  Electric  Railway  Company  by 
a  woman  who  claims  she  was  permanently  injured 
by   falling  on  the  icy  pavement. 

Labor  unions  of  Cleveland  have  asked  that  the 
ordinance  requiring  all  heavy  cars  to  be  equipped 
with  modern  brakes  and  other  appliances  be  enforced 
against  the   Cleveland  Electric  Railway   Company. 

A  franchise  has  been  asked  through  Ottawa  by 
the    Lima    City   Railway    Company    for    a    line    that 


is  to  extend  to  Toledo.  The  franchise  will  probably 
be  granted  at  once. 

A  building  to  be  used  as  a  depot  and  waiting  rooms 
will  be  built  by  the  Cleveland  Electric  Railway  Com- 
pany beside  its  tracks  at  the  Union  Depot.  This 
is  one  of  the  coldest  places  in  the  city,  and  people 
who  must  wait  for  cars  in  the  winter  suffer  a  great 
deal.  The  building  will  be  50  feet  long  and  12  feet 
wide. 

Arrangements  are  said  to  have  been  completed  for 
building  an  electric  line  from  Toledo  to  Bono,  on 
the  lakeshore  east  of  the  city,  for  the  accommodation 
of  the  market  gardeners.  The  territory  is  thickly 
populated. 

A  skeleton  ordinance  for  the  Toledo  Railways  and 
Light  Company  was  presented  to  the  council  com- 
mittee on  railroads  and  telegraphs  of  Toledo  by  City 
Solicitor  Denman.  It  is  void  of  either  time  limit 
or  rates  of  fare,  but  the  company  on  Wednesday 
night  offered  to  accept  the  franchise  with  a  sliding 
scale  of  fares,  depending  upon  the  car-mile  earnings 
of  the  road  the  year  before.  Six  tickets  for  25 
cents  will  be  sold  to  begin  with.  Seven  will  be 
sold  for  the  same  when  the  car-mile  earnings  reach 
2$  cents,  and  eight  when  they  reach  30  cent^.  Chil- 
dren are  to  be  carried  on  a  two-cent  fare.  The 
company  is  to  provide  a  universal-transfer  system, 
so  that  a  passenger  may  ride  to  any  point  on  the 
line,  even  if  he  has  to  walk  from  one  point  to 
another  to  take  a  car  to  which  he  is  transferred. 
Transfers  must  be  made  on  parallel  lines  if  necessary 
to  accomplish  this  purpose.  But  in  no  case  is  the 
company  required  to  return  the  passenger  to  the 
point  of  starting  on  one  fare.  The  plan  will  prob- 
ably necessitate  transfers  on  transfers.  Many  other 
clauses    are   appended    to   the    new^    ordinance. 

Connections  have  been  made  betw-een  the  tracks 
of  the  Scioto  Valley  Traction  Company  and  the  Cen- 
tral Market  line  at  Columbus,  so  that  the  Scioto 
Vallev  cars  will  shortly  enter  the  city  and  go  around 
the  loop.  O.  ^L  C. 


Michigan. 


Detroit,  October  22. — The  new  Hackley  Hospital  at 
Muskegon  is  to  have  what  is  believed  to  be  the 
largest  and  finest  static  X-ray  machine  in  the  country. 
It  w^as  originally  built  tor  exhibit  at  the  World's 
Fair,  but  was  not  completed  in  lime.  It  will  be 
used  for  the  treatment  of  surgical  cases,  and  it  is 
capable  of  producing  a  current  of  50,000,000  volts, 
practically  without  amperage.  An  idea  of  the  size 
of  the  machine  may  be  given  from  the  number  of 
plates,  which  is  24,  the  stationary  plates  being  44 
inches  in  diameter  and  12  revolving  plates  30  inches 
in  diameter. 

The  Pontiac  Common  Council  is  considering  the 
granting  of  a  franchise  to  the  Detroit  and  Bay  City 
Traction  Company.  It  is  anticipated  that  the  com- 
pany will  find  plenty  of  opposition  from  some  of 
the  aldermen.  Part  of  the  right-of-way  is  to  be 
over  private  grounds  and  it  is  claimed  that  great 
damage  will  be  done  to  the  property  in  these  wards. 

The  Sturgis  branch  of  the  Michigan  Central  Rail- 
road Companj-  will  probably  be  changed  to  an  elec- 
tric line.  This  branch  runs  from  Battle  Creek  to 
Sturgis  and  Goshen  and  has  never  been  a  paying 
line.  A  company  has  been  organized  to  build  an 
electric  line  from  Battle  Creek  to  Coldwater,  and 
it  is  expected  that  this  is  a  move  on  the  part  of  the 
Michigan  Central  railroad  to  head  off  the  proposed 
interurban  line. 

The  82d  regular  meeting  of  the  Detroit  Engineer- 
ing Society  was  held  last  evening  in  the  parlors  of 
the  Hotel  St.  Clair.  S.  C.  Root  of  the  American 
Blower  Compain-  read  a  paper  on  "The  Test  of  an 
Indirect  Steam-heating  Coil."  Dinner  was  served  to 
members  and  friends  at  six  o'clock. 

C.  E.  Cheney,  J.  A.  Forrester  and  C.  W.  Taylor 
of  this  city  are  the  incorporators  of  the  Shore  Line 
i  elephone  Company  and  have  filed  articles  of  as- 
sociation with  the  county  clerk.  The  capital  stock 
is  $50,000,  of  which  $io,ooo  has  been  paid  in  cash. 

C.  A.  Ward  of  Ann  Arbor  has  petitioned  the 
council  of  Pontiac  that  he  be  allowed  to  install  a 
hydraulic  power  plant  for  the  purpose  of  lighting 
wMth  electricity  the  entire  county,  also  part  of  Wayne 
Count>'. 

The  jury  in  the  case  of  the  township  of  West 
Bloomfield  against  the  Detroit  L^nited  railway  con- 
cluded from  the  evidence  furnished  that  the  north- 
western division  of  the  Rapid  railway  system  has 
not  been  furnishing  its  cars  with  modern  conve- 
niences to  provide  comfort  to  its  passengers;  also  that 
the  franchise  granted  by  the  township  did  not  con- 
template the  raising  of  fares.  The  court  will  now 
listen  to  arguments  as  to  whether  a  mandamus  shall 
issue  compelling  the  United  railway  to  live  up  to 
the  terms  of  the  franchise  the  township  claims  it 
has  violated.  '    M 

.Ann  Arbor  people  have  incorporated  a  new  elec-    ■ 
trie  line,  known  as  the  Ann  Arbor  Interurban  Elec-     » 
trie    Railway    Company,    capitalized    at    $500,000,    to 
Iniild  a  railway  from  Ann  Arbor  south  50  miles  to 
the  state  line. 

The  city  of  Benton  Harbor  has  granted  J.  B. 
McMichael  a  franchise  for  the  independent  entry  ■ 
pnd  terminal  facilities  for  his  interurban  line,  which 
is  to  connect  that  city  w'ith  Eau  Claire.  Nilcs  and 
Dowagiac.  Operations  will  he  commenced  at  once, 
and  it  is  expected  that  grading  will  be  completed 
before  spring.  The  original  plan  for  this  line  con- 
templated the  coming  into  the  city  over  the  tracks 
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of  the  Benton  Harbor  and  St.  Joseph  Electric  Rail- 
way Company,  but  Colonel  Bean,  president  of  the 
road,  refuses  to  accept  the  franchise  drawn  up  for 
him  which  provides  for  universal  transfers. 

It  is  rumored  that  the  St.  Johns  electric  line  will 
build  an  extension  from  St.  Johns  to  St.  Louis. 
If  this  extension  goes  through  Bay  City  will  make 
a  strong  effort  to  have  the  road  extended  to  that 
city. 

Officers  of  the  Cincinnati,  Dayton  and  Fort  Wayne 
(electric)  road  recently  paid  a  visit  to  Saugatuck 
with  a  view  of  putting  in  an  electric  line  between 
South  Haven  and  that  point.  It  is  understood  that 
they  were  favorably   impressed  w'ith  the  route. 

J.  C.  Mock  of  Detroit  has  been  re-elected  presi- 
dent of  the  Railway  Signal  Engineers'  Association, 
which  held  its  last  annual  meeting  in  St.  Louis. 
Mr.  Mock  is  signal  engineer  of  the  Michigan  Central 
Railroad   Company. 

The  Port  Huron  council  has  passed  a  resolution 
demanding  that  the  strect-raihvay  companj^  provide 
its  cars  with  power  brakes  within  60  days  from  the 
date  of  the  ordinance.  C.  G.  W. 


Butler,  H.  F.  Davidson  and  John  L.  Henderson  are 
the  most  heavily  interested,  have  decided  to  erect  a 
50-foot  dam  on  the  Hood  River,  to  be  utilized  by 
the  Oregon  Lumber  Company,  and  to  construct  a 
power  plant  which  will  supply  the  city  with  electric 
light. 

The  City  Council  of  Spanish  Fork,  Utah,  is  con- 
sidering a  petition  of  Mr.  Lewis  and  others  of  that 
city,  for  a  franchise  for  the  installation  and  opera- 
tion of  an  electric-light  plant,  the  power  to  be  se- 
cured from  the  Spanish  Fork  River.  The  cost  of 
the  enterprise,  on  which  favorable  action  will  prob- 
ably be  taken  by  the  City  Council,^  is  estimated  at 
$60,000.  It  is  the  intention  of  the  promoters  to  sup- 
ply   Payson   and    Spanish    Fork. 

A.  Ji.  Wilder  of  Chicago  has  arrived  in  Salt  Lake, 
where  he  will  assume  the  management  of  the  local 
offices  of  the  Postal  Telegraph  Company.  G. 


Northwestern  States. 

Minneapolis,  October  22. — Hartig  &  Hellier  of 
Minneapolis  were  granted  a  25-year  franchise  to  in- 
stall an  electric-light  and  power  plant  at  Waverly. 
Iowa. 

The  Sauntry-Cain  Lumber  Company  will  sell  its 
electric-light  plant  to  the  village  of  Moose  Lake, 
Minn. 

A  new  electric-light  plant  at  Central  City,  Iowa, 
nil!  be  voted. 

An  electric-light  system  will  be  installed  at  Ar- 
lington.   S.    D.,   by   the   Arlington    Mill    Company. 

The  Oshkosh  and  Western  Electric  Railway  Com- 
panv  of  BerHn,  Wis.,  has  incorporated  with  a  capital 
of  $10,000.  J.  H.  Porter  heads  the  list  of  stock- 
holders. The  company  proposes  to  build  a  trolley 
line  from  Berlin  to  Oshkosh. 

The  Interurban  Electric  Railway  Company  has 
installed  an  electric-light  system  at  North  Liberty, 
Iowa. 

The  right-of-w^ay  has  been  secured  for  the  pro- 
posed electric  road  from  Waterloo,  low-a,  to  Cedar 
Rapids. 

Charles  E.  Boogren  has  sued  the  Twin  City  Rapid 
Transit  Company  for  $10,350  damages  for  being 
ejected  from  one  of  the  company's  St.  Paul  cars. 

The  Omaha  (Neb.),  Lincoln  and  Beatrice  Inter- 
urban Company  has  secured  a  site  at  Papillion  for 
its  new  power  plant. 

The  Snohomish  and  Cherry  Valley  (Wash.)  Elec- 
tric Railway  Company  has  been  organized,  with  J. 
_  \\'.  Hall,  president,  and  E.  L.  Colburn,  secretarj'. 

The  Ashland  (Wis.)  Street  Railway  Company  is 
contemplating  the  extension  of  its  line  to  Washburn 
next  spring. 

E.  E.  Downs  has  resigned  his  position  as  presi- 
dent and  general  manager  of  the  Winnebago  Trac- 
tion Company  of  Oshkosh,  Wis.  He  will  leave  that 
city  as   soon  as  his   successor  is  appointed. 

Work  has  been  commenced  on  the  new  dam  and 
station  for  the  ilanistique  (Mich.)  Light  and  Power 
Company. 

R  V.  Hauser  has  sold  the  electric-light  and  tele- 
phone plants  at  Havre,  M'ont.,  to  H.  W.  Turner  of 
Butte,  at  $36,000. 

The  tidelands  at  Olj-mpia,  Wash.,  are  being  pur- 
chased iti  large  blocks,  and  it  is  rumored  that  the 
Olympia  and  Tacoma  Interurban  Railway  Company 
will  utilize  them  for  terminal  facilities. 

The  new  power  company  which  will  put  in  a  plant 
at  Rollingstone,  Minn.,  has  been  granted  a  franchise 
at  Winona  and  will  furnish  that  city  with  street 
lights. 

The  Nebraska  Electrical  Company  was  the  lowest 
bidder  for  the  electric-light  plant  at  Lincoln,  Neb., 
$33,260  for  the  outside  construction.  Another 
company  bid  $28,286  for  the  engines,  boilers  and 
other  machinery. 

Rocky  Mountain  States. 

Salt  Lake  City,  October  20.^ — The  electric-light 
plant  at  Grangeville,  Idaho,  has  been  partially  burned, 
and  as  a  result  the  city  is  in  darkness.  The  damage 
amounts  to  several  thousands  of  dollars,  and  it  will 
require  several  weeks  before  the  machinery  is  re- 
paired. 

A  consolidation  of  the  Gallatin  Light  and  Power 
Company  and  the  People's  Electric  Light  Company 
of  Bozeman,  Mont.,  has  been  effected,  the  negotia- 
tions involving  an  interchange  of  stock. 

E.  H.  Dewey  of  Nampa,  Idaho,  is  at  the  head  of 
an  enterprise  which  involves  the  construction  of 
the  Settlers'  electric  railway,  and  citizens  of  Boise 
and  Nampa  have  displayed  their  interest  in  a  financial 
way  in  the  project.  Committees  have  been  appointed 
to  take  charge  of  different  departments  of  the  work, 
and  surveys   for  the  road  have  already  been  made. 

B.  Mahler  of  Qeveland,  Ohio,  and  associates  have 
before  the  council  of  Salt  Lake  City,  Utah,  a  peti- 
tion for  a  franchise  for  an  interurban  railway.  The 
project  is  for  the  construction  of  an  electric-railway 
system  connecting  Provo  with  Brigham  City.  Utah. 
While  the  franchise  has  not  yet  been  granted,  it  is 
considered  practically  certain  that  the  petitioners  will 
be  given  the  concessions  asked  for. 

Capitalists  of  Hood  River,  Ore.,  of  whom  Leslie 


Pacific  Slope. 

San  Francisco,  October  21. — The  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department,  Washington, 
D.  C,  is  advertising  for  bids  to  furnish  at  the  navy 
yards.  Mare  Island,  Cal.,  and  Puget  Sound,  Wash., 
and  the  Naval  Training  Station,  San  Francisco,  Cal., 
a  quantity  of  incandescent  lamps,  telephone  switch- 
boards, Weston  ammeters,  bracket  fans  and  acces- 
sories, transformers,  rubber-covered  wire,  lamp  cord, 
miscellaneous  electrical  supplies,  etc.  Blank  pro- 
posals will  be  furnished  upon  application  to  the  Navy 
Pay  Offices,  San  Francisco,  Cal.,  and  Seattle,  Wash. 

Application  has  been  made  to  the  Board  of  Super- 
visors of  Santa  Barbara  County,  Cal.,  by  Hugh  T. 
Huff,  for  -a  franchise  to  construct  and  operate  an 
electric  railway  between  Santa  Maria  and  Guadalupe, 
this  state. 

'ihe  trustees  of  Suisun,  Cal.,  have  granted  a  fran- 
chise to  Leonard  Pnoe  to  mamtain  an  electric-light- 
ing and  power   system  in   Suisun  for  25  years,   for 

i  he  Humboldt  Lumber  Company  is  to  install  a 
new  electric  plant  at  Korbel,  Cal.,  of  6oo-light  ca- 
pacity. 

the  Occanside  Electric  and  Gas  Company  has 
been  incorporated  at  San  Diego,  Cal.,  by  E.  V. 
Grift'es,  C.  J.  Walker,  P.  E.  Hatch  and  others  of 
Long  Beach,  Cal.,  and  M.  J.  Shaul  of  Oceanside, 
Cal.  The  capital  stock  is  :]>25,ooo.  The  company 
has  been  formed  for  the  purpose  of  supplj'ing  the 
city  with  light  and  power. 

ihe  electrical  engineer  of  the  Southern  Pacific 
Company  has  just  submitted  to  General  Manager 
H.  C.  Markham,  at  San  Francisco,  plans  to  convert 
the  ferry  steam  roads  and  the  South  Pacific  Coast 
Narrow  Gauge  as  far  south  as  San  Jose,  Cal.,  into 
electric  roads,  together  with  estimates  of  cost  for 
construction  and  cost  of  obtaining  electric  power 
from  the  Bay  Counties  Power  and  the  Standard 
Electric  Companies,  controlled  by  John  Martin,  Eu- 
gene  de   Sabla   and   their  associates. 

Bids  will  be  received  by  the  Board  of  Supervisors 
of  Contra  Costa  County,  Cal,  up  to  November  14th, 
for  a  franchise  to  construct  poles  and  wires  along 
the  roads  and  streets  in  Contra  Costa  County,  for 
the  purpose  of  transmitting  electric  current  for  all 
purposes,  as  applied  for  by  William  Angus.  J.  E. 
Rodgers  of  Point  Richmond  is  the  county  clerk. 

J.  F.  Parkinson  of  Palo  Alto,  Cal.,  has  asked  the 
trustees  of  that  town  for  a  franchise  for  an  electric 
car  line  on  the  San  Francisco  and  San  Jose  road 
through  the  town  of  Mayfield. 

The  United  Railroads  of  San  Francisco  is  ar- 
ranging to  use  electricity  to  move  the  machinery 
that  operates  the  Hayes  Street  cable  west  of  Larkin 
Street.  The  plan  is  to  abandon  steam  as  a  motive 
power  and  apply  electric  power  to  the  driving  drums 
that  turn  the  cable  rope.  Electricity  will  be  gen- 
erated at  the  North  Beach  power  house  and  carried 
along  feed  wires  to  the  power  station  at  Hayes 
Street  and  Central  Avenue.  Should  the  plan  prove 
successful,  the  company  will  probably  use  electricity 
in  moving  the  McAllister   Street  engines. 

The  Mount  Diablo  Light  and  Power  Company 
has  filed  articles  of  incorporation  at  Oakland,  Cal. 
'J'he  capital  stock  is  $50,000.  C.  A.  Jeffery,  L.  B. 
Smith  and  others  of  Oakland,  and  J.  W.  Burge 
of    Haywards    are   the    incorporators. 

Architect  Arthur  B.  Benton  is  preparing  the  plans 
for  the  Telephone  Exchange  Building  to  be  erected 
at  Redlands,  Cal.,  for  the  Home  Telephone  Compau}'. 

A  concession  has  been  granted  to  Liconciado 
Felipe  -Seijas  and  associates  for  the  establishment 
of  an  electric-light  plant  in  Ciudad  Juarez,  Mexico, 
opposite  El  Paso,  on  the  Rio  Grande  border. 

Articles  of  incorporation  have  been  filed  at  Santa 
Rosa,  Cal.,  by  the  Guerneville  Light  Company.  The 
incorporators  are  W.  P.  Turner,  O.  0.  Cobb,  W.  A. 
Turner  and  others.  The  capital  stock  is  $25,000. 
The  object  is  to  construct  and  maintain  a  lighting 
plant   in    Guerneville,    Cal. 

An  ordinance  has  been  adopted  by  the  Board  of 
Supervisors  of  Napa  County,  Cal.,  granting  to  the 
San  Franscisco  and  Napa  Railway  Company  a  fran- 
chise for  constructing  and  operating  electric  rail- 
ways and  telephone  and  telegraph  lines  along  certain 
public  highways  in  Napa  County.  N.  W.  Collins  is 
the  county  clerk. 

The  chairman  of  the  Board  of  Trustees  of  River- 
side, Cal.,  has  been  instructed  to  sign  a  contract 
with  the  Westinghouse  Electric  and  Manufacturing 


Company  for  the  purchase  of  transformers  and 
other  electrical  machinery  to  cost  $4,150. 

The  Edison  Electric  Company,  through  its  agent 
at  Whittier,  Cal.,  has  made  a  proposition  to  the 
town  of  Whittier  to  install  an  arc-light  service  for 
the  two  main  streets  of  the  town.  If  the  lights  are 
installed,  it  will  require  extensive  changes  in  the 
company's   plant   at    Whittier. 

Before  another  year  passes,  the  city  of  Redlands, 
Cal.,  expects  to  have  an  extension  of  the  Pacific 
electric-railway  system,  via  Santa  Ana,  Orange,  Riv- 
erside and  Lona  Linda,  connecting  at  Redlands  with 
the  Traction  Company's  lines  and  going  to  San 
Bernardino. 

Chief  Engineer  T.  C.  Archer  of  the  Willamette 
Valley  Electric  Railroad  Company  has  completed  the 
preliminary  survey  for  the  proposed  electric  roads  in 
the  vicinity   of  Eugene,   Ore. 

The  county  commissioners  of  Multnomah  County, 
Ore.,  have  granted  a  franchise  for  an  electric  road 
from  Montavilla  east  to  Troutdale.  The  terms  are 
such  that  immediate  work  must  begin  and  the  line 
be  completed  18  months  from  date,  or  the  franchise 
must  be  forfeited. 

J.  M.  Stark,  D.  Galbreath  and  C.  L.  Fitchard 
have  organized  the  Independence  and  Salem  Electric 
Railway  Company  of  Independence,  Ore.  The  cap- 
ital stock  is  $100,000.  The  company  will  construct 
and  operate  a  railway  from  Independence  to  Salem, 
Ore.  A. 


PERSONAL. 


George  Stanley,  purchasing  agent  of  the  Cleveland 
Electric  Railway  Company,  is  confined  to  his  home 
with  typhoid  fever. 

Mr,  James  F.  Smith,  president  of  the  Leather 
Preserver  Manufacturing  Company  of  Chicago,  died 
at  his  place  of  business  on  October  26th.  Death 
took  place  while  Mr.  Smith  was  in  his  office  attend- 
ing to  his  daily  affairs,  and  heart  disease  is  given 
as  the  cause.  Mr.  Smith  was  a  business  man  of 
experience,  and  his  sudden  demise  was  a  shock  to 
many  friends. 

Walter  Ross,  who  has  served  several  years  for 
the  Detroit  United  Railway  Company  as  claim  agent, 
has  resigned  his  position  for  the  reason  that  he 
preferred  the  practice  of  law.  President  J.  C.  Hutch- 
ins  of  the  Detroit  United  Railway  has  appointed 
F.  E.  Rankin  of  the  Harrison-Geer  office  as  his  suc- 
cessor. Mr.  Rankin  formerly  had  charge  of  the 
claim  department  of  the  Grand  Trunk  railway  sys- 
tem, and  is   well  qualified  for  the  position. 

H.  M'.  Smith  has  resigned  as  train  dispatcher  of 
the  Lake  Shore  electric  railway,  with  offices  at  Fre- 
mont, Ohio,  to  accept  the  position  of  general  manager 
of  the  Rockford  and  Interurban  Railway  Company 
of  Rockford,  111.  Mr.  Smith  has  occupied  the  posi- 
tion of  train  dispatcher  on  the  Lake  Shore  since 
1S99,  and  this  comes  in  the  nature  of  a  promotion  for 
faithful  services.  He  will  be  succeeded  at  Fremont 
by  W.  N.  Conklin,  who  has  been  night  dispatcher 
for  some  time. 

Mr.  Walter .  Craig  Kerr's  thoughtful  address  to 
young  engineers,  delivered  to  the  graduating  class 
of  Stevens  Institute  last  June,  has  been  reprinted 
from  the  edition  privately  issued  for  distribution 
to  the  members  of  the  class.  It  is  entitled,  "The 
Point  of  View."  Mr.  Kerr  is  of  Westinghouse, 
Church,  Kerr  &  Co.,  and  President  Humphreys  of 
Stevens  speaks  of  him  as  "a  man  who,  as  engineer, 
educator,  and  man  of  affairs  has  demonstrated  his 
qualifications  ■  for  wisely  advising  engineer  gradu- 
ates about  to  begin  the  practice  of  their  profession.'" 

Mr.  B.  E.  Sunny  of  Chicago,  who  is  a  public- 
spirited  citizen  as  well  as  an  electrical  man  of  wide 
reputation,  is  greatly  interested,  as  the  president  of 
the  Civic  Federation,  in  the  adoption  of  the  con- 
stitutional amendment  to  be  presented  to  the  voters 
at  the  election  of  November  Sth  by  which  Chicago 
may  have  the  new  charter  so  urgently  needed.  He 
hopes  that  electrical  men  in  all  parts  of  the  state 
will  do  their  utmost  to  help  their  Chicago  co- . 
workers  and  other  good  citizens  in  securing  the 
voters'  approval  of  this  proposed  amendment,  which 
is  favored  by  all  the  great  political  parties. 

Desmond  G.  FitzGerald  died  at  his  residence  in 
Clare,  Suffolk,  England,  on  October  gth  in  his  sev- 
enty-first year.  He  was  much  interested  in  scientific 
investigation,  and  in  1861,  according  to  the  Elec- 
trical Engineer  of  London,  he  devoted  "his  whole 
attention  to  the  production  of  a  w^eekly  paper  de- 
voted to  electrical  subjects,  and  thus  the  Electrician 
lof  London]  started.  The  task  he  undertook  was 
herculean,  and,  although  the  paper  w'as  conducted 
with  the  greatest  ability  and  energy,  the  time  was 
not  ripe  for  so  big  a  venture,  and  after  a  few  years 
it  ceased  to  exist."  Mr,  FitzGerald  was  a  large 
contributor  to  the  technical  press  for  many  years. 
He  made  many  inventions  relating  to  electrochemical 
products,  telegraph  apparatus  and  accumulators,  and 
"failed  but  by  a  hair's  breadth  to  become  one  of 
the  greatest  of  British  inventors."  For  some  time 
in  the  '6o's  and  '70's  Mr.  FitzGerald,  who  was  a 
man  of  great  energ>',  was  the  principal  teacher  in 
a  school  of  telegraphy.  He  was  a  member  of  the 
Institution  of  Electrical  Engineers. 
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ELECTRIC  LIGHTING. 

The  Oceanside  (Cal.)  Electric  nnd  Gas  Company 
has  been  incorporated  witli  a  capital  of  $25,000  by 
E.  V.  GrifFes,  C.  J.  Walker  and  others,  all  of  Ocean- 
side. 

The  Bellaire  (Ohio)  Light  and  Power  Company 
has  completed  improvements  at  a  cost  of  about  $75,- 
000,  and  the  additional  equipment  is  now  in  opera- 
tion. 

Work  will  soon  be  started  on  the  erection  of  the 
Allegheny  City  (Pa.)  light  plant  on  Braddock 
Street.  The  contract  for  it  has  been  let  to  C.  F. 
Knapp  at  a  bid  of  $33,472. 

The  Suburban  Power  Company  of  Buffalo,  N.  Y., 
was  incorporated  recently  with  a  capital  stock  of 
$10,000,  to  conduct  a  lighting  business,  supplying 
the  towns  in  the  vicinity  with  electricity  for  lights. 

The  Borough  Council  of  West  Chester,  Pa.,  has 
renewed  the  contract  with  the  Edison  Electric  Il- 
luminating Company  for  the  lighting  of  the  streets 
of  the  town  for  a  period  of  five  years  at  $10,055 
per  year. 

The  committee  of  the  City  Council  of  Topeka, 
Kan.,  to  which  was  referred  the  ordinance  asking 
for  a  new  30-year  franchise  for  the  Edison  Electric 
Illuminating  Company,  has  referred  the  ordinance 
hack  to  the  council,  with  the  recommendation  that 
it  be  not  passed.  The  committee  decided  to  ask 
the  company  to  prepare  another  franchise,  and  it 
adopted  a  number  of  suggestions  concerning  new 
features  to  be  introduced. 

In  the  reorganization  of  the  Oklahoma  Gas  and 
Electric  Company,  w-hich  took  place  on  October  20th, 
the  following-named  officers  and  directors  wi^re 
elected :  President,  C.  B. .  Ames,  Oklahoma  City ; 
vice-president,  H.  M.  Byllesby,  Chicago ;  secretary, 
D.  T.  Flynn,  Oklahoma  City;  treasurer,  A.  H. 
Grimes,  Guthrie ;  directors,  Rufus  C.  Dawes  of 
Chicago,  Samuel  InsuU  of  Chicago,  and  H.  M.  New- 
ton of  Sparta,  Wis.  R.  J.  Graf  of  Chicago  was 
appointed  assistant  secretary  and  treasurer.  H.  M. 
Byllesby  &  Co.  were  retained  as  engineers  for  the 
property. 


ELECTRIC  RAILWAYS. 

H.  M'.  Byllesby  &  Co.  of  Chicago,  who  are  at 
present  constructing  the  gas  plant  at  Muskogee, 
I.  T.,  have  been  retained  as  engineers  by  the  Mus- 
kogee Electric  Traction  Company  to  design  and 
construct  a  railway  in  the  town  of  Muskogee,  with 
an  approximate  trackage  of  4.7  miles. 

Surveying  is  in  progress  several  miles  east  of 
Green  Bay,  Wis.,  for  a  proposed  electric  railroad 
running  from  Manitowoc  to  Shawano  by  way  of 
Green  Bay.  It  is  understood  that  the  sun'ey  is 
being  made  for  the  Chicago  and  Northwestern  Rail- 
way Company,  but  no  official  statement  can  be  se- 
cured. 

C.  C.  Smith  of  Fond  du  Lac,  Wis.,  who  is  well 
known  in  connection  with  the  Oshkosh  and  Fond 
du  Lac  Interurban,  was  in  Milwaukee  recently  en- 
deavoring to  interest  capitalists  in  a  proposed  elec- 
tric railway  between  Milwaukee  and  Fond  du  Lac, 
to  be  known  as  the  Milwaukee  and  Fond  du  Lac 
Rapid  Transit  Company. 

The  new  Metropolitan  railway  in  Paris  was  opened 
October  19th  in  the  afternoon,  when  a  train  leaving 
the  station  'at  Pere  la  Qiaise  made  the  journey  to 
the  Avenue '  Villiers.  The  trains  are  composed  of 
five  cars,  three  of  which  are  motor  cars.  Great  pre- 
cautions have  been  taken  to  protect  the  lighting  ap- 
paratus and  insure  easy  exit  in  case  of  fire. 

The  new  interurban  electric  line  between  Joliet 
and  Aurora,  111.,  was  officially  opened  October  21st 
with  appropriate  exercises.  The  cars  will  go  into 
Aurora  over  the  tracks  of  the  Southern  Traction 
Company  there.  Aurora  officials  attempted  to  inter- 
fere with  this  arrangement,  but  Judge  Willis  of 
Geneva  granted  a  temporary  injunction  prohibiting 
interference. 


AUTOMOBILES. 


An  international  automobile  exposition  is  to  be 
held  December  9  to  24,  1904,  in  the  city  of  Paris. 
Applications  for  space  for  exhibits  will  be  received 
up  to  December  4th  by  the  commisariat  general,  6 
Place  de  la  Concorde. 

A  strong  public  sentiment  is  being  aroused  in  Eng- 
land against  what  is  called  the  motor-car  peril. 
Every  day  the  newspapers  print  letters  describing 
accidents  and  calling  attention  in  emphatic  terms  to 
the  encroachment  upon  the  rights  of  the  public  by 
motor-car  and  motor-cycle  owners  and  drivers.  Some 
days  these  letters  occupy  a  column  or  more  of  space, 
and  their  tone  indicates  that  a  profound  feeling  of 
indignation  exists  among  the  writers. 


SOCIETIES  AND  SCHOOLS. 

The  annual  meeting  of  the  electrical  committee  of 
the  Underwriters'  National  Electric  Association  will 
be  held  at  the  rooms  of'  the  New  York  Board  of 
Fire  Underwriters,  32  Nassau  Street,  New  York 
city,  on  December  7.  1904,  at  10  a.  m.  As  in  the 
past,  the  meetings  will  be  open  to  all  interested  in 
the  matter  of  rules  for  the   installation  of  electric 


wiring  and  apparatus,  as  contained  in  the  National 
Electrical  Code.  Reports  of  committees  and  all  sug- 
gestions for  changes  in  the  code  to  be  acted  upon 
at  this  meeting,  should  be  in  the  hands  of  Secretary 
C.  M'.  Goddard  by  November  5th,  in  order  that  they 
may  be  put  into  print  for  the  meeting.  The  sec- 
retary's office  is  at  55  Kilby  Street,  Boston. 

The  National  Electric  Light  Association  is  about 
starting  an  active  campaign  for  new  members,  and 
the  appointment  of  Mr.  Henry  L.  Doherty  as  com- 
mittee on  membership  promises  well  for  the  suc- 
cess of  the  campaign.  The  great  increase  in  mem- 
bership in  the  last  two  or  three  years  was  largely 
due  to  Mr.  Doherty 's  personal  efforts  and  methods 
suggested  by  him,  and  now  that  he  has  taken  the 
matter  up  officially  large  results  may  be  looked  "for. 
At  the  last  meeting  there  were  three  nev/  classes 
of  membership  created,  and  it  is  in  these  classes 
particularly  that  the  increase  is  expected.  Officers 
and  employes  of  member  companies  are  to  be  re- 
ceived as  members,  with  the  written  consent  of  the 
member  company  with  whom  connected.  The  en- 
trance fee  for  such  members  will  be  $5  and  the  annual 
dues  $5.  They  w'ill  of  course  receive  the  various 
publications  issued  by  the  association  throughout 
the  year,  so  this  is  a  very  low  rate  for  dues.  Col- 
lege professors  and  teachers  of  electrical  engineering 
may  become  members  at  a  rate  of  dues  of  $4  per 
year,  with  no  entrance   fee. 


PUBLICATIONS. 


Fairbanks,  Morse  &  Co.  of  Chicago  are  distributing 
a  little  folder  concerning  one  of  their  types  of  gaso- 
line engines   which   they   call   the   Jack-of-all-trades. 

Bulletin  No.  142  of  the  Stanley  Electric  Manufac- 
turing Company  of  Pittsfield,  Mass.,  is  devoted  to 
single-phase  induction  motors  of  small  sizes,  re- 
pulsion motors  and  condenser  motors. 

A  loose-leaf  "flyer"  sent  out  by  the  Dwyer  Ma- 
chine Company  of  Lynn,  Mass.,  is  descriptive  of  a 
portable  photometer  for  the  special  use  of  lamp 
salesmen.  Another  describes  a  standard  station 
photometer. 

A  folder  with  detachable  post-card  comes  from  the 
H.  T.  Paiste  Company  of  Philadelphia.  It  makes 
a  "Plain  Proposition"  why  those  who  are  fitting  up 
show  windows  for  the  coming  holidays  should  use 
Paiste  receptacles. 

The  Crocker-Wheeler  Company  of  Ampere,  N.  J., 
in  order  better  to  dispose  of  its  railway  generators 
exhibited  at  the  Exposition,  has  issued  a  booklet 
describing  the  si.x  machines  which  are  for  sale,  with 
delivery  after  January   ist. 

Names  and  addresses  of  reliable  manufacturers  of 
and  dealers  in  machinery,  equipment,  supplies,  instru- 
ments, tools,  etc.,  used  in  the  mining  and  milling 
industries  have  been  issued  by  Mines  and  Minerals 
of  Scranton,  Pa.  The  directory  is  classified,  the 
contents  being  also  arranged  alphabetically. 

A  handsome  catalogue  of  hydraulic  turbines  and 
governors  has  been  issued  by  the  Allis-Chalmers 
Company.  The  catalogue  is  capitally  illustrated  with 
many  striking  pictures.  It  contains  much  informa- 
tion about  this  class  of  machinery,  and,  what  is 
valuable  to  prospective  buyers,  a  page  of  data  neces- 
sary for  working  out  plans  and  estimates.  The 
turbines  of  the  well-known  house  of  Escher  Wyss 
&  Co.  of  Zurich  are  the  ones  described,  as  the  Allis- 
Chalmers  Company  has  the  rights  for  North  Amer- 
ica for  this  machinery. 


SPACE    TELEGRAPHY. 

It  is  asserted  that  within  60  days  apparatus  for 
wireless  telegraphic  communication  between  Boston, 
Providence,  New  Haven  and  New  York  will  be  in 
operation.  The  De  Forest  company  is  the  projector. 
G.  H.  Barbour,  its  executive  engineer,  was  in  Boston 
recently  and  closed  a  contract  for  the  erection  of 
the  station.  Ocean  messages  also  will  be  sent  and 
received. 

Stephen  Dudley  Field  has,  it  is  said,  recorded  suc- 
cessfully the  Morse  alphabet  on  paper  tape  by  means 
of  space  telegraphy.  Mr.  Field  calls  the  instrument 
an  amplifier.  By  means  of  it  a  land  line  may  be 
joined  directly  to  a  wireless  one,  and  by  this  means 
a  message  might,  perhaps,  be  sent  through  ether 
waves  from  London  across  the  ocean  to  New  York 
and  there  turned  onto  a  wire  and  carried  without 
interruption   to   San  Francisco. 

The  report  addressed  by  Admiral  Manney,  chief 
of  the  Bureau  of  Equipment  of  the  Navy  Depart- 
ment, to  the  secretary  of  the  navy  shows  that  the 
bureau  already  has  established  22  space-telegraph  sta- 
tions along  the  coast  for  naval  and  general  maritime 
use.  It  contains  a  list  of  60  additional  points  where 
the  wireless  system  is  to  be  installed.  These  latter 
include  not  only  the  North  American  continent,  but 
all  of  the  insular  possessions  of  the  United  States. 
The  Isthmus  of  Panama  is  included. 

The  contract  has  been  let  for  the  erection  of  a  new 
Marconi  station  near  Port  Morien,  about  four  miles 
from  Glace  Bay,  Nova  Scotia.  The  contract  calls  for 
the  dismantling  of  the  present  towers  at  Table  Head 
and  the  erection  of  a  new  one  of  the  same  height,  215 
feet,  and  the  removal  of  the  operating  room  and 
power   house    to    the    new    location.      The     Marconi 


company  has  purchased  400  acres  of  land,  where  the 
new  station  is  to  be  erected.  The  station  will  be 
m  the  center  of  the  property.  The  towers  will  be 
built  on  a  similar  plan  as  the  present  ones,  but  will 
be  situated  four  miles  inland.  It  will  be  the  most 
powerful  station  yet  constructed  by  the  Marconi 
company.  The  construction  work  will  be  completed 
by  the  first  of  the  vear. 


MISCELLANEOUS. 

Prolonged  experimenting  with  the  X-rays  is  said 
to  have  been  the  indirect  cause  of  an  operation  which 
was  performed  in  the  City  Hospital  at  Rochester, 
N.  Y.,  recently  on  Dr.  Louis  W.  Weigel,  as  a  result 
of  which  the  physician  lost  his  right  hand  and  the 
three  middle  fingers   of  his  left  hand. 

It  is  said  that  the  Southern  Pacific  Railroad  Com- 
pany will  build  an  internal-combustion  locomotive 
on  the  principle  of  the  Diesel  engine.  It  is  to  weigh 
100  tons,  and  will  carry,  it  is  said,  sufficient  oil  to 
run  a  train  without  stop  from  New  York  to  San 
Francisco.  The  General  Electric  Company  is  re- 
ported to  be  building  the  electricarparts. 

Electrical  devices  for  increasing  the  secretion  of 
milk  in  various  domestic  animals  are  said  to  be 
used  in  Switzerland  and  Holland.  The  apparatus 
used  in  applying  the  current  is  the  same  as  the  one 
in  ordinary  use  by  physicians,  while  the  manual 
operation  is  very  simple  and  is  practically  identical 
with  the  procedure  which  has  been  in  use  in  medi- 
cine for  many  years.  Two  sponges  soaked  in  salt 
water  are  placed  alternatively  on  each  side  of  the 
mammary  gland,  close  up  to  the  ventral  wall,  the 
sponges  being  moved  over  the  surface  of  the  gland. 
The  gland  is  traversed  in  every  direction,  but  the 
current  employed  is  very  weak,  because  of  the  fact 
that  the  subjacent  muscle  must  not  be  contracted, 
a  condition  which  would  not  only  be  painful,  but 
which  would  retard  the  secretion  of  the  fluii  It 
is  declared  that  the  milk  of  the  animals  subjected 
to  the  "faradization"  of  the  mammary  gland  does 
not  present  any  differences  from  milk  which  is 
normally   secreted. 


TRADE  NEWS. 


E.  M.  Cox  of  Seattle,  Wash.,  has  succeeded  to 
the  electric  and  gas-fixture  business  of  Cox  &  Calder- 
wood. 

The  General  Incandescent  Arc  Light  Company 
has  removed  what  was  its  Cleveland  branch  office 
to  61   Perin  Building,   Cincinnati,  Ohio. 

An  electric  elevator  is  required  in  the  Brooklyn 
police  headquarters,  269  State  Street.  Sealed  bids 
will  be  received  by  Police  Commissioner  McAdoo 
until  2  p.  m".  on  November  3d. 

The  Chicago  Stage  Lighting  Company  of  Chicago 
was  incorporated  recently  with  a  capital  of  $2,500 
for  the  purpose  of  manufacturing  electrical  appa; 
ratus.  The  incorporators  are  J.  J.  Fanning,  G.  E. 
Stevenson  and   W.   J.    Stevenson. 

The  Moline  Incandescent  Lamp  Company  has 
opened  a  branch  office  at  105  Chambers  Street,  New 
York,  with  E.  E.  Anderson  as  manager;  also  a 
branch  office  at  New  Orleans,  with  S.  J.  Stewart  as 
manager.  Other  offices  will  be  opened  as  rapidly  as 
proper    representatives    can    be    secured. 

It  is  believed  that  the  new  Electrical  Securities 
Corporation,  mentioned  in  the  Western  Electrician 
last  week,  will  take  over  some  of  the  securities 
owned  by  the  General  Electric  Company.  Its  plan 
of  operation  will  probably  be  very  much  like  that 
of  the  United  Electric  Securities  Company  of  Bos- 
ton. The  Boston  company  has  issued  five-per  cent. 
30-year  bonds,  secured  by  the  bonds  of  electric 
illuminating,  power  and  street-railway  companies. 
The  General  Electric  Company  owns  stocks  and 
bonds  valued  at  over  $14,000,000. 

A  number  of  opportunities  to  those  interested  in 
the  installation  of  electrical  plants  are  offered  by 
a  number  of  foreign  countries,  as  follows :  The 
municipality  of  Chivilcoy,  province  of  Buenos  Aires, 
Argentina,  is  open  for  proposals  to  build  an  electric- 
lighting  plant  for  the  town ;  the  municipality  of 
Philippopolis,  Bulgaria,  will  receive  proposals  for 
erecting  an  electric  plant  for  lighting  the  city  and 
furnishing  power  for  running  a  railway  line;  the 
city  of  Wellington,  New  Zealand,  will  extend  its  elec- 
tric-railway system  to  Island  Bay,  Ohiro,  and  Kil- 
birnie ;  the  government  of  Roumania  has  decided  to 
supply  an  electric-lighting  plant  to  the  town  of 
Caracol :  the  Electrical  Owtschar  and  Kablar  in 
Tschatschak,  kingdom  of  Servia,  is  open  for  bids 
to  furnish  turbines  and  generators,  with  requisite 
hydroelectrical  material  and  cables  for  transmitting 
power    to    a    distance    of   about    44    miles. 


BUSINESS. 


Mr.  Kuhlman  of  the  Kuhlman  Electric  Company, 
Elkhart,  Ind.,  was  in  Chicago  last  week  looking 
after  the  interests  of  his  company. 

The  Electric  Appliance  Company,  Chicago  and 
San  Francisco,  is  still  advocating  the  contract  method 
of  buying  lamps.  The  lamp  season  is  now  at  its 
height,  and  an  unusually  heavy  fall  business,  the 
company    says,    is    being    handled     with     ease     and 
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promptness,  owing  to  the  large  number  of  customers 
who  are  taking  advantage  of  the  contract  system. 

The  American  Electric  Fuse  Company  of  Chicago 
was  awarded  first  prize  on  its  exhibit  of  protectors 
at  the  World's  Fair,  St.  Louis.  The  American  Elec- 
tric Fuse  Company's  exhibit  was  a  handsome  one, 
including  protectors  of  all  types  for  telephone  ex- 
changes. The  American  Electric  Fuse  Company  is 
very  proud  of  its  record  in  taking  the  first  prize,  and 
announces  that  its  protectors  which  received  the 
highest  award  were  taken  from  its  regular  stock. 
Since  the  first  of  October  the  company  has  received 
orders  for  over   10,000  pairs  of  Kaisling  protectors, 


including  two  orders  from  abroad.  Over  500  sam- 
ple protectors  have  already  been  distributed,  and 
requests  have  been  received  for  as  many  more,  which 
are  being  made  up  and  sent  out  as  rapidly  as  pos- 
sible. 

The  Independent  Telephone  Manufacturing  Com- 
pany of  Madison,  Wis.,  has  just  issued  a  new  bul- 
letin which  is  made  on  the  loose-leaf  plan,  each  leaf 
containing  a  description  and  illustration  of  a  sep- 
arate article.  In  order  to  change  the  reading  matter 
or  illustration  concerning  any  one  article  all  that  is 
necessary  is  to  insert  a  new  leaf.  The  Independent 
Telephone    Manufacturing    Company    was    organized 


by  L.  W.  Burch  of  the  Electric  Supply  Company 
and  H.  E.  Beister,  who  was  formerly  an  employe 
of  the  Standard  Telephone  Company  of  Milwaukee. 
Mr.  Burch  is  the  general  manager. 

Delegates  and  visitors  to  the  recent  street-railway 
convention  in  St.  Louis  greatly  appreciated  the  com- 
plimentary luncheon  given  by  the  Gould  Storage 
Battery  Company  at  its  booth  in  the  Palace  of  Elec- 
tricity on  October  13th.  The  booth  was  shut  off 
from  the  rest  of  the  building  by  draperies,  and  the 
luncheon  was  pronounced  a  decided  success.  The 
visitors  were  particularly  interested  in  the  working 
exhibit   of  booster-battery   regulation. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


772,350.  Electrical  Conduit.  Alfred  Fellheimer, 
Chicago,  111.     Application  filed  October  19,  1901. 

A  building  wall  is  comprised  of  tiles  or  blocks  having 
openings  forming  a  continuous  conduit  or  conduits  and 
removable  covers  of  tile  associated  with  the  tiles  or 
blocks. 

772,354,  '  Electric  Furnace.  Henri  Harmet,  St. 
Etienne,  France.  Application  filed  March  20, 
1902. 

At  the  base  of  the  furnace  is  an  enlarged  crucible  cham- 
ber. A  series  of  electrodes  penetrate  the  chamber  and 
form  the  poles  for  an  electric  current.  Means  are  pro- 
vided for  conveying  gas  under  pressure  from  the  mouth 
of  the  furnace  into  the  crucible  chamber  adjacent  to  the 
electrodes  together  with  a  refining  oven  and  means  de- 
rived from  the  electric  current  for  heating  the  oven. 
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y72,s6S.  Electrical  Time  Cut-out  for  Controlling 
Railway  Barriers  or  the  Like.  Franz  >jeuge- 
bauer,  Goldschmieden,  near  Deutsch  Lissa,  Ger- 
manj^     Application  filed  May  26,  1904. 

The  cut-out  is  returned  to  its  normal  position  by  the 
closing  of  a  local  circuit,  a  current  interrupter  being  ar- 
ranged in  the  local  circuit.  Electromagnets  control  the 
interrupter  and  separate  electric  circuits  are  adapted  to 
energize  the  magnets.  Rail  switches  are  arranged  in  the 
magnet  circuits  and  are  placed  in  front  of  and  behind 
the  barrier,  one  of  the  switches  being  adapted  to  be 
operated  by  a  train  before  arriving  at  the  barrier  to  com- 
plete the  circuit  of  one  magnet  and  thus  break  the  local 
circuit,  and  the  other  switch  being  adapted  to  complete 
the  circmt  of  the  other  magnet  and  thereby  the  local 
circuit. 

772,396.  Quadruplex  Telegraphy.  John  C.  Barclay, 
New  York,  N.  Y.  Application  filed  February  i, 
1904. 

The  system  constitutes  a  line  conductor,  two  transmit- 
ters and  separate  generators  for  the  transmitters  arranged 
to  supply  to  one  of  the  transmitters  a  current  of  different 
direction  from  that  supplied  to  the  other,  a  polar  relay 
having  its  armature  connected  to  the  line  and  having 
opposed  contact  stops  therefor,  one  connected  to  the  one 
transmitter  and  the  other  to  the  other  transmitter,  and 
means  for  operating  the  polar  relay. 

772.400.  Electrical  Machine.  Ole  S.  Bragstad 
and  Jens  L.  La  Cour,  Karlsruhe,  Germany.  Ap- 
plication filed  June  13,  1902, 

A  combined  alternating  and  continuous-current  ma- 
chine has  two  mechanically  connected  rotor  windings  re- 
volving in  fields  energized  respectively  by  an  alternating 
supply  current  of  certain  frequency  and  a  continuous  cur- 
rent, the  rotor  windings  being  connected  in  parallel  and 
supplying  currents  to  a  direct-current  circuit  through  a 
commutator  and  brushes  carried  by  one  of  the  machines 
and  to  an  alternating- current  circuit  through  slip  rings. 

772.401.  Portable  Light  George  M.  Brill,  Philadel- 
phia, Pa.    Application  filed  April  29,  1903. 

A  portable  electric  lamp  comprises  a  handle,  a  plate 
attached  to  the  handle,  fingers  on  the  plate,  a  bulb  and 
a  guard  attached  to  the  plate  having  means  for  engaging 
with  the  fingers  on  the  plate. 

772,415.  Battery  Holder.  Frank  Jackson,  Denver, 
Colo.     Application  filed  March  4,  1904. 

A  battery  holder  comprises  a  number  of  compartments, 
a  metal  batterj'-surrounding  jacket  being  secured  within 
each  compartment.  A  conductor  extends  from  the  jacket 
of  one  compartment  into  the  top  of  the  adjoining  com- 
partment and  a  spring-pressed  contact  plate  is  connected 
to  the    conductor. 

772,446.  Weighing  Apparatus.  Thomas  R.  Wey- 
ant,  Brooklyn,  N.  Y-  Application  filed  Septem- 
ber 30,  igos". 

Electromagnets  control  the  feed  members  of  the  weigh- 
ing   apparatus. 

772,456.  Electrical  Conductor  for  Electric  Railways. 
Theophilus  P.  Chandler,  Philadelphia,  Pa.  Ap- 
plication filed  April  18,  1904. 

A  coupling  joint  for  electric  conductors  consists  of  the 
two  ends  of  the  conductors,  each  screw  threaded,  com- 
bined with  a  coupling  formed  of  two  cylindrical  tubular 
parts    respectively    screwed    over    the    ends    of    the    con- 
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ductors  and  united  by  a  swivel  joint,  the  tubular  parts 
having  their  abutting  ends  made  flat  and  their  outer  ends 
tapering    toward    the     conductors. 

772,459*  Counter  for  Registering  Calls  for  Auto- 
matic Telephone  Exchanges.  John  Erickson, 
Cnicago,  111.,  assignor  to  the  Strowger  Auto- 
matic Telephone  Exchange.  Application  filed 
November  15,  igo2. 

Registration  of  calls  for  an  automatic  telephone  ex- 
change is  accomplished  by  a  counter,  and  a  motor  con- 
nection between  the  exchange  and  the  counter  adapted 
to  operate  the  latter  several  times  in  registering  one  call. 
Means  are  adapted  to  return  the  counter  to  the  number 
of  the  previous  call. 

772,465.. -Alternating-current  Motor.  Waldo  A.  Lay- 
man, St.  Louis,  Mo.  Application  filed  March  9, 
1903. 

One  member  of  the  motor  has  a  circuit  commuted  at 
starting,  the  circuit  being  locally  closed  and  operative 
both  at  starting  and  at  speed.  A  second  circuit,  inoper- 
ative at  starting,  is  supplied,  and  means  for  rendering 
the  second   circuit  operative  after  the   motor   has  started. 

772,522.  Time  Alarm  for  Electric  Logs.  Carl 
G.  O.  H.  von  Kohler,  Stockholm,  Sweden.  Ap- 
plication filed  June  23,  1903. 

An  electromagnet  adapted  to  oscillate  a  lever  is  ar- 
ranged in  a  circuit  intermittently  closed  by  the  movable 
part  of  the  apparatus.  A  pivoted  lever,  one  end  of 
which  is  located  between,  a  rac^c  and  the  end  of  the  oscil- 
lating lever,  is  supplied  with  a  stop  pivoting  on  the  shaft 
of  the  gear-wheel  of  the  log. 

772.547.  Trolley  Switch  for  Block-signal  Systems. 
Joseph  Weatherby,  Jr.,  New  Cumberland.  Pa., 
assignor  to  the  Weatherby  Electric  and  Manu- 
facturing Company,  New  Cumberland,  Pa.  Ap- 
plication filed  December  7,  1903. 

In  a  circuit-controlling  switch  for  block-signal  systems 
are  a  hanger-ear  and  a  guy-wire  insulator,  the  ear  and 
insulator  having  engaging  portions  for  direct  normal 
connection.  A  coupling  is  adapted  to  engage  the  en- 
gaging portions  of  the  ear  and  insulator  and  hold  them 
spaced  apart  or  extended  from  direct  connection.  A 
switchbox  occupies  the  space  between  the  spaced-apart 
or  extended  ear  and  insulator  and  is  connected  by  the 
coupling  thereto.     (See  cuL) 

772.548.  Signal  Mechanism  for  Block-signal  Sys- 
tems. Joseph  Weatherby,  Jr.,  New  Cumberland, 
Pa.,  assignor  to  the  Weatherby  Electric  and 
Manufacturing  Company,  New  Cu«iberland, 
Pa.     Application  filed  December  10,  1903- 

A  number  of  incandescent  lamps  are  placed  in  a 
special  form  of  reflector  to  be  used  for  signaling  pur- 
poses. 
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772,553-  Insulator  Pin.  James  H.  Bullard,  Spring- 
field, Mass.     Application  filed  August  8,  1903. 

Several  converging  rods  or  bars  form  the  insulator  pin, 
an  insulator  being  fitted  loosely  over  the  converged  ends 
of  the  latter.  The  ends  are  arranged  to  provide  chan- 
nels between^  their  outer  surfaces  and  the  insulator, 
whereby  plastic  material  may  be  poured  into  a  socket  in 
the  insulator  to  secure  the  latter  to  the  rods  and  to 
secure  the  rods  together  as  one  piece. 

772,571.  Electric  Motor  Vehicle.  Hiram  P.  Maxim, 
Harry  M.  Pope  and  Herbert  W.  Alden,  Hart- 
ford,   Conn.,    assignors    to    the    Morton    Trust 


Company,    New  York,   N.  Y.     Application  filed 
September  24,  1897. 

An   electric   automobile    is   described. 

772.590.  Induction  Coil.  Richard  Varley,  Provi- 
dence, R.  I.,  assignor  to  the  Varley  Duplex 
Magnet  Company,  Providence,  R.  I.  Applica- 
tion filed  July  12,  1904. 

The  casing  and  vibrator  are  the  principal  features  of 
the  invention.  A  flexible  cover  fits  upon  the  casing 
and  completely  incloses  the  vibrator. 

772.591.  Induction  Coil.  Richard  Varley,  Provi- 
dence, R.  I.,  assignor  to  the  Varley  Duplex 
Magnet  Company,  Providence,  R.  I.  Applica- 
tion filed  July  12,  1904. 

Combined  with  a  box  or  housing  is  an  induction  coil 
adapted  to  fit  therein,  a  group  of  contact  plugs  on  one 
of  the  parts,  and  a  similar  group  of  hollow  contacts  or 
terminals  on  the  other  part,  the  hollow  contacts  being 
arranged  to   receive  all  of  the  plugs  at  the  same  time. 
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772,592.  Induction  Coil.  Richard  Varley,  Provi- 
dence, R.  I.,  assignor  to  the  Varley  Duplex 
Company,  Providence,  R.  I.  Application  filed 
July  18,  1904- 

In  an  induction  coil  are  arranged  a  vibratile  circuit 
controller,  means  for  creating  a  pressure  of  the  contacts 
and  means  for  relieving  the  pressure  during  the  periods 
of  energization   of  the   coil. 

772,604.  Electric  Interlocking  Switch  and  Signal 
System.  Gustave  Bleynie  and  Theophile  Du- 
cousso,  Paris,  France.  Application  filed  April 
29,  1904. 

A  combinator  is  divided  into  as  many  sectors  as 
it  is  desired  to  group  itineraries  under  the  command  of 
the  single  member.  Contacts  are  arranged  on  the  gener- 
ating lines  of  each  of  these  sectors  to  coact  with  cor- 
responding springs  and  effect  the  necessary  connections 
for  simultaneously  grouping,  on  the  source  of  energy, 
the  transmission  circuits  controlling  the  distribution  of 
energy  to  the  motor  apparatus  of  the  switches  and  sig- 
nals which  it  is  a  question  of  operating,  and  for  grouping 
in  series  with  the  motor  a  control  pawl  and  the  circuits 
for    controlling    the    position    of    these     apparatus. 

772,630.  Method  of  Transforming  Electrical  Cur- 
rents. Albert  L.  Parcelle,  Boston,  Mass.  Ap- 
plication filed  April  10,   1903. 

Transforming  an  electric  current  may  be  accomplished 
by  superimposing  a  rising  current  onto  a  waning  or 
falling  current  in  a  secondary  coil  by  simultaneously 
and  synchronously  increasing  a  current  in  one  primarj' 
coil  and  core  acting  on  the  secondary  coil  and  decreas- 
ing a  current  in  a  secondary  primary  coil  and  core  acting 
on  the  secondary  coil.     (See  cut.) 

772,638.  Trolley  Head  for  Electric  Tram  Cars. 
Wilhelm  Willenbiicher,  Manchester,  England. 
Application  filed  January  7,   1904. 

A  bracket  is  fastened  on  the  end  of  the  pole  to  carry 
the  wheel,  and  prongs  extend  out  from  the  bracket  to 
direct   the    wheel    upon    the    trolley    line. 

772,644.  Fire-alarm  System.  William  L.  Denio, 
Rochester,  N.  Y.,  assignor  of  one-half  to  Ho- 
bart  F.  Atkinson,  Rochester,  N.  Y.  Application 
filed  May  9,  1904. 

A  main  circuit  connects  the  central  station  and  an 
alarm  box  containing  also  an  audible  box-number  re- 
ceiving device.  A  ground  branch  from  the  main  circuit 
at  the  central  station  contains  a  telephone  and  a  sec- 
ond ground  branch  is  located  at  the  alarm  signal  box 
with  a  telephone  therein. 

772,649.  Sparking  Igniter.  Ernst  Eisemann,  Stutt- 
gart, Germany.  Application  filed  April  12,  1902. 
Details    are  described. 

772,658.  Electric  Arc  Lamp.  George  F.  Grove,  Day- 
ton, Ohio.     Application  filed  January  11,  1904, 

In  an  arc  lamp  are  combined  an  electromagnetic  arc 
controller,  two  converging  carbon  holders,  connections 
between  the  arc  controller  and  the  carbon  holders  by 
which  the  positions  of  the  holders  are  controlled,  and 
electromagnetic  carbon  clutches  electrically  connected 
with  the  arc  controller  in  series,  whereby  the  carbons  in 
the  holders  feed  together  so  that  the  arc  is  maintained 
in    permanent   position.      ( See    cut.) 
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7^2,661.  Electrically  Controlled  Trap-door  for  Mines 
or  Tunnels.  Joseph  Krzyzanowski  and  Stan- 
islaus Wysocki,  Juzowka,  Russia.  Application 
filed   February  25,    1904. 

The  trap  door  is  arranged  to  be  opened  and  closed  by 
an  electric  motor  which  can  be  controlled  from  a  dis- 
tance. 

772.665.  Block  Signal.  Charles  H.  Morse  and 
Charles  F.  Hopewell,  Cambridge,  Mass.  Ap- 
plication filed  March  21,  1904. 

In  a  block-signal  system  having  a  danger  signal  and  a 
safety  signal  at  each  end  of  the  block  is  a  signal-con- 
trolling switch  at  each  end  of  the  block,  a  lighting  magnet 
and  3  put-out  magnet  at  carh  end  oi  the  block  for  oper- 
ating the  signal-controlling  switch,  and  a  blocking  magnet 
at  each  end  of  the  block,  operated  by  one  of  the  signal 
circuits,  for  holding  the  adjacent  signal-controlling  switch 
in  its  normal   position. 

772.666.  Roentgen  Tube.  Carl  H.  F.  Miiller,  Ham- 
burg, Germany.  Application  filed  November  22, 
1902. 

A  vacuum  tube  having  an  anticathode  and  a  number 
of  cathodes  located  therein  is  associated  with  focusing 
reflectors  mounted  upon  the  cathode  and  of  different 
focal  distances  and  located  at  different  distances  from 
the  reflecting  surface  of  the  anticathode  so  as  tn  produce 
rays  of  different  penetrative   power. 

772.667.  X-ray  Tube.  Carl  H.  F.  MuUer,  Ham- 
burg, Germany.  Application  filed  March  23, 
1904. 

A  vacuum  tube  having  anode  and  cathode  terminals 
contains  a  primary  regulator  for  varying  the  intensity 
of  the  cathode  rays,  and  a  secondary  regulator  for  con- 
trolling the    degree    of  vacuum    of   the    tube. 

772,676.  Sound  Indicator  for  Vessels-  Josef  Schies- 
sler.  Vienna,  Austria- Hungary.  Application 
filed  December  26,   1903. 

A  sound-receiving  device  is  adapted  to  be  inserted  into 
water  and  an  indicating  device  arranged  above  the  water; 
a  connecting  tube  is  placed  between  the  two  devices. 
The  sound-receiving  device  has  steel  cylinders  arranged 
radially  therein  and  adapted  to  be  influenced  by  the 
sounds  propagated  by  the  water.  Yielding  electrical  con- 
tacts are  closed  by  the  cylinders,  and  electromagnets  are 
excited    by    the  current  passing   through    the   circuits. 

772,679.  Electric-railway  System.  Elmer  A.  Sperry, 
Cleveland.  Ohio,  assignor  to  the  Morgan  Elec- 
tric Machine  Company  of  West  Virginia,  Chi- 
cago. 111.  Application  filed  November  12,  1902. 
Features  pertaining  to  the  roadbed  and  track  arc  de- 
scribed. 
772,717.  Apparatus  for  Removing  Water  from 
Peat.  Bernhard  Kittler,  Memel,  Germany.  Ap- 
plication filed  March  19,  1904. 

The  essential  parts  of  the  apparatus  are  a  casing,  an 
inclosed  sieve  to  form  an  intervening  annular  space, 
means  for  exhausting  the  air  from  the  space,  a  hollow 
rotary  shaft  within  the  casing,  perforated  hollow  arms 
-  communicating  therewith  and  electric  connections  on  the 
shaft  and   sieve. 

772,730.  Electric-railway  System-  Edmund  C.  Mor- 
gan, Chicago,  111.,  assignor  to  the  Morgan  Elec- 
tric Machine  Company  of  West  Virginia,  Chi- 
cago, 111.     Application  filed  August  27,  igo2. 

The  driving  wheels  of  a  motor-car  truck  are  driven  by 
the  motor   through  the    agency  of  intermediate   gearing, 

772,732.  Switching  System  for  Combined  Third 
and  Traction  Rails  for  Electric  Railways.  Ed- 
mund C.  Morgan  and  John  H.  Morgan.  Chi- 
cago, 111.,  assignors  to  the  Morgan  Electric 
^Machine  Company.  East  Chicago,  Ind.  Appli- 
cation  filed   August  8,   1904. 

Switching  mechanism  to  move  simultaneously  the  track 
and  third   rails  is  described. 

772,735.  Throw-rail  for  Combined  Third  and  Trac- 
tion Rail-switching  Systems.  John  H.  Morgan, 
Chicago,  111.     Application  filed  April  16,  1904. 

A  throw-rail  for  track  and  conductor  rails  is  described 
in   the  patent   specifications. 

772,745.  Arc-light  Distributer.  Henry  J.  Palmer, 
New  York,  N.  Y..  assignor  of  one-half  to  Ches- 
ter Robinson,  New  York,  N.  Y.  Application 
filed  February  15,   1904- 

Reflecting  apparatus  for  distributing  the  rays  of  arc 
lights  is  described. 
772,772.  Thermoelectric  Fire  Alarm.  Herman  Bar- 
ditzk-y,  Memphis.  Tenn.,  assignor  of  one-half  to 
Frank  Sybiila,  Chattanooga,  Tenn.  Application 
filed  May  14,  1904. 

A  bar  having  a  low  coefficient  of  expansibility  has 
three  brackets  projecting  therefrom  in  line  with  each 
other,  one  having  a  threaded  opening  and  the  other  two 
smooth  openings  in  line  therewith.  A  metal  needle  hav- 
ing a  high  coefficient  of  expansibility  engages  in  the 
threaded  opening  and  is  slidably  mounted  in  one  of  the 
smooth  openings.  A  contact  plug  is  yieldingly  mounted 
in  the  other  smooth  opening. 
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772,772-  Combined  Receiver  and  Transmitter 
Bracket  for  Telephones.  Harry  A.  Barnes  and 
Nelson  E.  Showacre,  Baltimore,  Md.  Applica- 
tion filed  May  6,   1904. 

Mechanical  parts  of  a  combined  receiver  and  trans- 
mitter bracket  are    described. 

772,782.  Signaling  Device  for  Telephone  Systems. 
Henrik  T.  Cedergren,  Stockholm,  Sweden.  Ap- 
plication filed  January  28,  1902. 

The  relay  in  the  cord  circuit  of  the  system  is  so  con- 
nected that  the  insertion  of  the  plug  of  the  cord  in  its 
corresponding  jack  connects  the  relay  in  series  with  the 
test  lin,c  relay  and  the  armature  of  the  subscribers'  line 
relay. 

77->^ZZ-     Telephone-exchange    System.  Charles    E. 

Scribner,  Chicago,  111.,  assignor  to  the  Western 

Electric     Company,     Chicago,     111.  Application 
filed  October  21,  1S99. 

Some  of  the  important  points  in  the  invention  are  a 
signal-controlling  magnet  having  a  winding  in  the  cir- 
cuit, the  signal  being  responsive  to  the  movements  of  the 
sub-station-telephone  switcii,  a  second  winding  for  the 
electromagnet  in  inductive  relation  to  the  first-mentioned 
winding,  a  telephone  circuit  and  a  switch  for  bringing 
the  circuit  in  connection  with  the  second  winding  of  the 
magnet,  whereby  the  circuits  are  united  inductively. 
(See  cut.) 

772,856.  Sparking  Plug  for  Combustion  Engines. 
Charles  H.  Wisner,  Flint,  Mich.,  assignor  to 
Peter  P.  G.  Hull,  Jr.  Application  filed  July  24, 
1902. 

Details  are  described. 
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772,871.  Telephone-exchange  Trunk  Circuit  Appa- 
ratus. Charles  A.  Crapo,  Denver,  Colo.,  as- 
signor to  the  Western  Electric  Company,  Chi- 
cago, 111.     Application  filed  December  29,   1902. 

Combined  with  a  telephone  trunk  line  and  connection 
switches  at  each  terminai  for  uniting  tlie  trunk  line  with 
other  lines  is  an  electromagnetic  ringing  key  for  the 
trunk  line  at  one  end.  A  local  circuit  for  the  rincing 
key,  and  means  controlled  through  the  joint  action  of  the 
connection  switches  at  both  ends  of  the  trunk  line  for 
closing  the  local  circuit,  whereby  tlie  ringing  key  is 
automatically  actuated  when  connection  is  made  at  both 
ends  of  the  trunk  line  is  also  a  feature  of  the  invention. 

772,877.  Electric  Lamp.  George  F.  Fischer,  New- 
York,  N.  Y..  assignor  to  Thomas  J.  Bull  and 
Henry  D.  Schaad,  New  York,  N.  Y.  Applica- 
tion filed  July  9,  1902. 

In  a  medical  lamp  are  a  support  adapted  to  be  secured 
to  the  head  of  an  operator  and  a  lamp  socket  movably 
mounted  directly  on  the  support  and  electrically  connected 
therewith.  A  contact  piece  carried  by  and  insulated  from 
the  lamp  socket  is  adapted  to  make  contact  at  one  end 
with  one  pole  of  a  lamp  and  a  yieldingly  mounted  con- 
tact member  carried  by  and  insulated  from  the  support, 
being  arranged  to  engage  the  opposite  end  of  the  contact 
piece  whereby  the  lamp  socket  may  be  moved  without 
breaking  the  circuit. 

772,878.'  Magnetic  Detector.  Lee  De  Forest,  New 
York,  N.  Y.    Application  filed  June  20,  1903. 

A  magnetic  detector  comprising  a  magnetizable  shell 
and  a  number  of  demagnetizing  coils  is_  adapted  for  con- 
nection   with    the    antenna    and    earth    in    parallel. 

772,879.  Art  of  Duplex  Wireless  Telegraphy.  Lee 
De  Forest.  New  York,  N.  Y.  Original  applica- 
tion filed  June  4,  1903.  Divided  and  this  appli- 
cation  filed    September  21,    1903. 

Simultaneously  transmitting  and  receiving  a  message 
at  the  same  station  is  accomplished  by  employing  differ- 
ent spark  frequencies  for  the  transmitting  and  the  re- 
ceiving waves,  and  by  isolating  the  indicating  device  of 
the  receiving  apparatus  from  the  effects  of  waves  pro- 
duced by  the  associated  transmitter  during  the  _time  of 
duration  of  each  spark  and  in  submitting  the  indicating 
device    to    sucli    influences  between    each    spark. 
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772.896.  Apparatus  for  Telephone  Switchboards. 
Frank  R.  McBerty,  Evanston,  111.,  assignor  to 
the  Western  Electric  Company,  Chicago,  111. 
Application  filed  December  26,   1899. 

A  subsidiary  signaling  circuit  including  a  source  of 
current  is  divided  into  two  parallel  branches,  a  line 
signal  and  the  switch  contacts  of  the  relay  being  in- 
cluded in  one  of  the  branches,  a  subsidiary  signal  in- 
cluded in  the  other  branch,  and  switch  contacts  closed 
in  the  act  of  making  connection  with  the  line  to  form  a 
cross  conductor  between  the  branches  intermediate  of 
the  switch  contacts  and  the  line  signal  in  one  of  the 
branches  to  shunt  the  line  signal  and  to  bring  the  super- 
visory signal  into  shunt  with  the  relay  contac'ts. 

772.897.  Busy  Signal  for  Telephone  Trunk  Lines. 
Frank  R.  McBerty,  Evanston,  111.,  assignor  to 
the  Western  Electric  Company,  Chicago,  111. 
Application  filed  January  14,  1901. 

772.898.  Trunk  Line  for  Telephone  Exchanges. 
Frank  R.  McBerty,  Evanston.  Ill,  assignor  to 
the  Western  Electric  Company.  Chicago,  IIL 
Application  filed  January  26,   1901. 

Improvements  to  trunk-line  equipments  are  described 
in    these    two    patents. 

772.899.  Supervisory  Signal  for  Telephone  Switch- 
boards. Frank  R.  McBerty,  Evanston,  III,  as- 
signor to  the  Western  Electric  Company,  Chi- 
cago, 111.     Application  filed  February  12,   1902. 

The  apparatus  comprises  a  circuit  containing  a  resist- 
ance and  a  signal  device  and  leading-through  relay  con- 
tacts controlling  its  continuity.  A  shunt  of  the  signal 
device  contains  one  winding  of  a  differential  magnet  and 
a  switch  for  closing  the  shunt.  A  branch  circuit  or  sec- 
ond shunt  includes  both  windings  of  the  differential  mag- 
net and  shunts  the  resistance  and  relay  contacts.  An 
independent  signal  device  is  connected  in  the  second 
shunt  and  controlled  by  the  differential  magnet. 

772.900.  Telephone-exchange  System.  James  L. 
McQuarrie,  Chicago,  111.,  assignor  to  the  West- 
ern Electric  Company,  Chicago,  111.  Applica- 
tion filed  January  14,  1901. 

The  apparatus  contains  an  electromagnetic  switch 
adapted  when  actuated  to  disconnect  the  local  source  of 
current,  and  a  local  circuit  for  the  electromagnetic  switch 
closed  in  connecting  the  link  conductors  to  the  trunk 
line,  whereby  current  for  the  local  line  is  supplied  from 
the  distant  trunk-line  battery  during  the  connection  of 
the   local   line   with  the   trunk  line. 

772,908.  Flashing  Device  for  Incandescent  Elec- 
tric Lamps.  Cornell  Ridderhof  and  Greyson  E. 
Miles,  Grand  Rapids,  Mich.,  assignors  to  the 
Wilmarth  &  Morman  Company.  Grand  Rapids, 
M'ich.  Application  filed  December  9,  1903. 
A  T-shaped  rocking  lever  actuated  by  electromagnet 
plungers  in  its  travel  throws  in  and  out  various  lamp 
circuits,  • 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
October  25,   1904: 

37i>9i5-  Governor  for  Incandescent  Lights  on  Arc  Circuits. 
C.  D.   Baker,  Chicago.   111. 

371,936.  Electric  Railway.  J.  Hartman.  Jr.,  Philadelphia, 
Pa. 

371.937-      Rheostat.      J.    Hartman,  Jr.,    Philadelphia,  "Pa. 

371,940.  Electrical  Communicating  System.  A.  G,  Hol- 
combe,   New  York,   N.    Y. 

371,958.  Electric  Current  Indicator.  W.  H.  Markland, 
Altoona,  Pa. 

371,980.  Automatic  and  Autographic  Telegraphy.  C.  Sel- 
den,    Baltimore,    Md. 

372,012.  Electrical  Resistance  Board.  I.  W.  Colburn,  Fitch- 
burg,   Mass. 

372.026.  Electrical  Safe  Lock.  C.  J.  Kintner,  Philadel- 
phia,   Pa. 

372.027.  Electromagnetic  Safe  Lock.  C.  J.  Ivintner,  Phila- 
delphia,   Pa. 

372.028.  Electrical  Safe  Ltck.  C.  J.  Kintner,  Philadel- 
phia,  Pa. 

372.029.  Electrical  Combination  Lock.  C.  T.  Kintner, 
Philadelphia,   Pa. 

372,046.  Electrical  Primer.  G.  Stuart.  Elswick  Works, 
Newcastle-upon-Tyne,    England. 

372,078.  Underground  Electric  Conductor.  H.  Metzger, 
Pittsburg,    Pa. 

372,155.  Telegraph  Key  and  Sounder.  G.  M.  Lane,  As- 
bury  Park,  N.  J. 

372,168.  Coin-operated  Induction  Coil.  W.  Oliver,  London, 
.  England. 

372,]93.  Galvanic  Battery.  J.  T.  Armstrong,  London,  Eng- 
land. 

372,201.  Regulator  for  Dynamo  Electric  Machines.  C.  E.  L. 
Brown.    Zurich,    Switzerland. 

372,208.  Electric  Valve  Controller.  S.  W.  Dermitt  and 
W.   V.    Dermitt,  Pittsburg,   Pa. 

372,231.  Regulator  for  Electric  Motors.  A.  W.  Meston, 
St.   Louis,   Mo. 

372,245.  Autographic  Telegraphy.  J.  E.  Watson,  Louis- 
ville,   Ky. 

372,247.  Call  Register  for  Telephones.  A.  F.  Adams,  Little 
Rock,    Ark. 


SPECIAL  MENTION. 

For  Indianapolis,  Louisville,  Columbus,  Cincinnati 
and  all  points  south  take  Pennsylvania  Lines.  Pur- 
chase tickets  at  city  office,  248  Clark  Street,  Chicago. 

The  General  Incandescent  Arc  Light  Company, 
New  York,  has  closed  a  contract  with  Westerly, 
R.  I.  (Mr.  Kinglesmith,  superintendent),  for  its  new 
street-lighting  .system,  which  embraces  a  50-light 
circuit,  in  the  face  of  severe  competition. 

The  Standard  Varnish  Works  of  New  York  city 
have  two  products  which  they  wish  especially  to 
bring  to  the  notice  of  the  public.  One  is  Voltalac, 
an  insulation  varnish  to  keep  off  moisture  and  pre- 
vent burnouts.  The  other  is  G.  P.  black  finishing 
varnish,  for  dynamo  armatures  and  fields.  Voltalac 
drj's  in  two  hours  and  always  remains  plastic. 

The  General  Electric  Company  has  commenced  two 
suits  against  August  Talmont  and  George  D.  Roedel- 


sperger,  doing  business  under  the  name  of  Talmont 
Electric  Engineering  Company,  for  alleged  infringe- 
ment of  patents  belonging  to  it,  issued  on  inventions 
of  Thomas  A.  Edison  and  Mark  H.  Branin  for  im- 
provements in  methods  of  manufacturing  incandes- 
cent lamps. 

The  Tetcr-Heany  Developing  Company  of  York, 
Pa.,  is  meeting  with  success  in  the  sales  of  its  inde- 
structible fireproof  asbestos-covered  magnet  wire. 
This  wire  is  peculiarly  adapted  to  the  arduous  serv- 
ices encountered  in  street-railway  motors  that  are 
so  constantly  subjected  to  abnormal  current  "rush" 
and  the  consequent  temperature  rise.  This  wire  is 
being  used  in  large  quantities  by  the  Carnegie  Steel 
Company,  Cutler-Hammer  Manufacturing  Company, 
Chicago  City  Railway  Company.  Interborough  Rapid 
Transit  Company  of  New  York  and  bv  the  Westing- 
house  Electric  and  Manufacturing  Company,  and  it 
is  also  being  adopted  by  many  other  leading 
street-railway  and  lighting  companies  throughout  the 


United  States.  The  insulation  of  this  wire  is  said 
not  to  be  impaired  even  when  subjected  to  a  red 
heat.  This  wire  is  finding  many  friends,  too,  in  the 
coal-mining  regions,  where  it  is  used  in  electric 
coal-cutting  machinery.  The  Teter-Heany  Company 
says  that  the  United  States  Navy  has  adopted  this 
wire,  after  very  exhaustive  test,  and  it  is  to  be  used 
on  all  electrical  apparatus  in  the  magazines  of  the 
United  Slates  battleships.  This  service  requires  a 
wire  that  will  not  carljonize  or  smoke  and  to  be 
practically  safe  at  all  temperatures.  The  company 
is  placing  also  a  high-grade  fireproof  line  of  flexible 
cords  and  house  wires  upon  the  market.  The  com- 
pany's general  selling  representative.  F.  P.  DeWilde, 
has  introduced  the  article  to  the  trade,  and  has  made 
arrangements  whereby'  the  W.  R.  Garton  Company  of 
Chicago  will  assume  the  western  selling  agency_  for 
the  product.  This  last-named  concern  is  now  in  a 
position  to  supply  armature-field  coils  of  this  wire 
for  all  standard  railway  apparatus. 
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Electric    Coal-handling    Apparatus    on 
DocJc  at  Superior,  Wis. 

.\n  interesting  illnstration  of  tlie  application  of 
electricity  to  coal-liandling  apparatus  may  be  found 
at  one  of  the  coal  docks  of  the  Northwestern  Fuel 
Company.  The  dock  in  question  is  located  at  Su- 
perior, Wis.,  and  is  known  as  "Superior  Dock  No. 
I.''  This  is  one  of  the  Northwestern  Fuel  Company's 
principal  distributing  centers  for  coal  througliout  the 
Northwest,  the  coal  being  shipped  by  lake  steamers 
from  Lake  Erie  points,  a  distance  of  from  Soo  to 
1,000  miles  to  Superior,  at  the  western  end  of  Lake 


which  extend  across  the  dock.  .'Vs  these  bridges  are 
movable  the  coal  may  be  finally  deposited  anywhere 
on  the  dock  where  it  is  desired  for  storage. 

The  reloading  of  the  coal  is  done  by  means  of 
trolleys  operated  on  the  bridges  above  referred  to, 
these  trolleys  being  equipped  with  shovel  and  clam- 
shell buckets.  In  reloading,  coal  is  mechanically 
trimmed  in  box  cars  by  means  of  electrically  oper- 
ated portable  box-car  loaders.  Screenings  are  dis- 
posed of  by  means  of  elevators  and  conveyors.  It 
should  be  noted  that  separate  systems  are  provided 
for  unloading,  stocking  and   reloading,  thus  perniit- 


PowER  Pl.^nt. 

The  power  house  is  located  on  the  dock  and  250 
volts  is  maintained  at  the  bus  bars,  the  distance  of 
transmission  being  short.  Separate  circuits  are  run 
from  the  power  house  to  the  hoisting  towers,  trans- 
fer cars  and  bridges. 

The  power-house  equipment  consists  of  six  150- 
horsepower  return  tubular  boilers,  with  foundations 
and  floor  sp.ace  for  the  installation  of  two  additional 
boilers  when  required.  The  generating  plant  (Fig. 
,1)  consists  of  three  200-kilowatt  direct-current  250- 
volt  General  Electric  machines,  each  driven  by  a  300- 


FIG.    I.      ELECTRIC   COAl. -HANDLING   APPARATUS   ON    DOCK   AT   SUPERIOR,    WIS. 


Superior,  where  it  is  unloaded  at  the  docks  and  re- 
shipped  by  rail  to  various  points. 

Method  of  Handling  Coal. 

The  coal-handling  apparatus,  all  of  which  is  motor- 
driven,  comprises  a  complete  unloading,  distribut- 
ing and  reloading  plant  for  bituminous  and  anthracite 
coal,  and  consists  of  hoisting  towers,  transfer  cars, 
bridges,  stocking  and  shovel  trolleys,  box-car  load- 
ers, elevators  and  conveyors. 

Coal  steamers  are  made  fast  to  the  dock,  where 
they  are  parallel  with  and  immediately  contiguous  to 
a  runway  on  which  are  operated  four  hoisting  tow- 
ers, it  being  thus  possible  to  locate  any  tower  oppo- 
site any  hatch  on  the  steamer.  The  coal  is  hoisted 
from  the  hold  of  the  vessel  by  clamshell  buckets  and 
deposited  in  hoppers  within  the  towers,  from  which 
it  is  dumped  into  trolleys  resting  on  the  transfer 
cars,  the  transfer  cars  operating  parallel  to  the  line 
of  the  towers  so  that  they  can  take  their  coal  from 
any  tower.  The  trollej's,  when  thus  loaded,  are  run 
from    the   transfer   car   on   to    any    of   four   bridges 


ting  the  three  processes  to  be  performed  simultane- 
ously and  independently,  and  assuring  great  rapidity 
in  handling  the  coal. 

Figs.  I  and  2  are  reproductions  of  photographs 
showing  a  vessel  unloading  coal  at  the  dock.  The 
former  gives  a  view  over  the  hatchways  of  the 
great  boat,  while  on  the  dock  are  clearly  shown  the 
four  hoisting  towers  with  their  clamshell  buckets 
and  the  transfer  cars.  The  housings  for  the  electric 
motors  with  which  the  various  operations  are  per- 
formed are  clearly  shown.  Fig.  2  (next  page)  gives 
a  more  distant  view  of  the  same  boat,  giving  an  idea 
of  its  length  and  cargo-carrying  capacity.  These 
photographs  were  taken  while  the  steamer  Augustus 
B.  Wolvin  was  being  unloaded.  Her  cargo  consisted 
of  10,300  net  tons  of  soft  coal,  this  being  the  biggest 
cargo  ever  carried  on  the  Great  Lakes.  Her  maxi- 
mum capacity  is  estimated  at  12,000  tons  of  coal. 
The  Wolvin  is  probably  the  largest  boat  in  the 
world  devoted  exclusively  to  freight  carrying,  having 
a  length  of  560  feet,  with  a  beam  of  56  feet. 


horsepower  Buckeye  engine,  and  a  storage  battery 
of  Chloride  accumulators  (Fig.  4),  consisting  of  120 
type  G-35  elements  in  G-4S  tanks,  with  regulating 
shunt  booster.  The  rating  of  the  battery  is  1,360 
amperes  for  one  hour,  the  tanks  being  of  sufficient 
size  to  permit  of  increasing  the  capacity  of  the  bat- 
tery at  any  time  to  1,760  amperes  for  one  hour  by  - 
the  addition  of  five  pairs  of  plates. 
Load  Conditions. 
This  plant  was  first  installed  without  the  storage 
battery  and  was  operated  during  one  season  in  this 
manner.  In  the  fall  of  1903  a  test  was  made  of  the 
plant,  which  developed  the  fact  that  the  load  fluctu- 
ated through  a  range  of  from  o  to  4,500  amperes, 
the  average  being  1,050  amperes.  These  conditions 
were  exceedingly  severe  on  the  engines  and  gener- 
ators, as  the  maximum  load  was  nearly  90  per  cent, 
overload  for  the  generators.  Aside  from  this  fact, 
the  small  average  load  made  an  extremelj'  low-load 
factor  for  the  station.  Even  under  these  conditions 
it   was  obvious  that  an  increase  in  station  capacity 
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should  be  provided,  the  question  being  whether  to 
install  more  generators  or  a  storage  battery.  A 
contemplated  increase  in  load  made  this  additional 
apparatus    necessar>'. 

The  conditions  existing  at  the  power  house  were 
cxacth'  similar  to  those  met  with  on  a  small  street- 
railway  system — that  is  to  say,  the  load  fluctuated 
from  zero  to  a  maximum  with  an  average  CNtremcly 


speed  be  attained  in  unloading  the  steamers  in  order 
to  avoid  holding  them  at  Superior  any  longer  than 
is  absolutely  necessary,  .^n  idea  of  the  facilities 
of  this  dock  for  unloading  may  be  gained  from  the 
fact  that  the  clamshell  grab  on  each  of  the  four 
hoisting  towers  has  a  capacity  of  two  tons,  the  tow- 
ers being  designed  to  operate  at  two  cycles  a  minute. 
When  operating  at  this  rate  each  tower  has  an  unload- 


FIG,  2.      COAL-HANDLING    APPARATUS   AT    SUPERIOR,    WI.=. — FREIGHTER    UNLOADING    AT    DOCK 


low  when  compared  to  the  maximum.  It  differed, 
however,  from  a  small  railway  load  in  the  fact  that 
the  motors  were  stopped  and  started  far  more  iie- 
quently.  -■\s  the  acceleration  of  the  motors  was  also 
more  rapid  the  fluctuations  on  the  station  were  fre- 
quent and  of  short  duration. 

The  installation  of  a  battery  was  decided  upon, 
the  battery,  booster  and  other  auxiliary  apparatus 
being  identical  with  that  of  a  railway  plant.  The 
booster  installed  was  of  the  regulating  shunt  type, 
made  by  the  Western  Electric  Compan}'.  The  bat- 
tery and  booster  are  in  series,  the  combination  being 
connected  in  parallel  with  the  generators.  The  bat- 
tery is  used  solely  to  relieve  the  generators  of  the 
heavy-current  fluctuations,  automatically  discharging 
when  the  load  is  in  excess  of  the  average  and  charg- 
ing when  the  load  is  below   the  average,  thus  niain- 


ing   capacity   of  four   tons   a   minute,   or    16   (ons 
minute  for  the  four  towers. 


Opening  of  The  New  York  Subway. 

[From  the  New  York  correspondent  of  the  Western  Electrician.] 

The  completed  portion  of  the  New  York  subway, 
the  construction  of  which  was  commenced  on  March 
25,  1900,  was  officially^  opened  on  Thursday,  Octo- 
ber 27th,  at  I  p.  ni.,  when  there  was  a  gathering 
in  the  City  Hall  presided  over  by  Charles  V.  Fornes, 
president  of  the  Board  of  Aldermen.  Those  assem- 
bled included  Mayor  G.  B.  ilcClellan,  Bishop  Greer, 
Archbishop  Farley,  ex-Mayor  Van  Wyck,  under 
whose  administration  the  subway  was  initiated ; 
Alexander  E.  Orr,  president  of  the  Rapid  Transit 
Commission :   August  Belmont,  president  of  the   In- 


is  too  early  yet  to  estimate  when  the  subway  will 
be  completed  to  its  northern  terminal  points.  He 
also  said  that  it  was  expected  to  have  the  portion 
of  the  Brooklyn  division  situated  between  the  City 
Hall  Park  and  the  South  Ferry,  ready  for  opera- 
tion   some    time    during   the   coming   summer. 

Mr.  McDonald  also  spoke.  He  said  in  part:  "The- 
study  of  the  problem  from  an  engineering  as  well 
as  a  commercial  standpoint  consumed  many  years 
and  was  a  herculean  task,  presenting  difficulties  and 
conditions  not  •net  elsev.-here  in  all  the  world.  The 
narrow  island  of  Manhattan,  bisected  by  streets  filled 
with  water,  gas  and  heating  mains,  electric  ducts, 
pneumatic  tubes,  sewers,  surface  and  elevated  rail- 
ways, and  with  its  buildings  constructed  on  founda- 
tions varying  from  shifting  sand  below  the  tide  line 
to  hard  and  seamy  rock  rising  to  high  altitudes,  and 
with  the  Harlem  River  interposing  on  its  north  line — 
,tll  these  were  obstacles  which  the  engineer  had  to- 
meet  and  conquer.     It  has  been  done." 

il'r.  August  Belmont  made  a  long  speech.  He  re- 
ferred to  the  financial  side  of  the  undertaking,  to- 
the  obstacles  surmounted  in  this  connection,  to  the 
safeguarding  of  the  city's  interests,  and  added  that 
he  and  his  associates  contemplated  still  further 
rapid-transit  facilities. 

.After  the  pronouncement  of  the  benediction  by 
-Archbishop  Farley,  the  mayor,  in  the  name  of  the 
people,   declared  the   subway  open. 

Leaving  the  building  Mayor  McClellan  and  the 
company  proceeded  to  the  City  Hall  terminal.  The- 
mayor,  under  Mr.  Hedley's  instruction,  took  his 
place  as  motorman  of  the  first  train  and  fitted  a 
silver  handle  to  the  controller.  The  train  was  filled 
with  official  guests  and  started  preciselj'  at  2  :^s^r^ 
p.  m.  The  mayor  held  the  controller  untjl  One-hun- 
dred-and-third  Street,  when  Mr.  Hedley  took 
charge,  and  the  train  continued  to  One-hundred-and- 
forty-fifth  Street.  The  whole  journe}^  of  nine  miles 
was   accomplished   in   exactly  26   minutes. 

Immediateb'  after  the  starting  of  the  first  train, 
specially  invited  visitors  to  the  number  of  15.000- 
were  allowed  to  ride  through  the  subway.  .-At  seven 
o'clock  the  general  public  was  admitted  on  payment 
of  a  five-cent  fare.  Up  to  midnight  no  less  thaiT 
Iii.Sii  paying  passengers  traveled  over  various  por- 
tions of  the  route,  the  greater  number  going  up- 
town by  the  express  cars.  By  the  desire  of  Mr. 
Belmont  the  proceeds  of  the  first  evening's  traffic^ 
amounting  to  $5,594.05,  is  to  be  handed  over  to  the 
city  hospitals. 

.\t    Sherry's    restaurant    in    the    evening    the    di- 


Generators  and  Booster,  FiR.  4.     Storage  Battery. 

VIEWS   OF    PLANT    FURNISHING   POWER    FOR    ELECTRIC   COAL-HANDLING    APPARATUS    AT    SUPERIOR,    WIS. 


laining  on  the  generators  a  load  closely  approxi- 
mating the  average  station   output. 

The  station  is  now  operated  with  a  heavier  load 
than  existed  at  the  time  the  above-mentioned  test  was 
made.  The  average  load  at  present,  while  heavier 
than  at  that  time,  is  still  within  the  capacity  of  the 
three  generators,  and,  as  the  battery  cares  for  the 
fluctuations,  the  plant  is  now  operated  with  the  same 
number  of  generators  as  were  originally  installed. 
It  is  obvious  from  this  that  the  load  factor  has  been 
greatly  improved  and  the  generators  and  engines 
relieved  of  the  severe  strain  incident  to  the  wide 
fluctuations  that  they  were  originally  subjected  to. 

The  battery  is  also  used  for  night  lighting  on  the 
dock,  which  service  was  formerly  supplied  by  the 
local  lighting  company. 

It  is  of  the  greatest  importance  that  a  maximum 


terborough  Rapid  Transit  Company,  the  lessee ;  John 
B.  McDonald,  the  subway  contractor:  Chief  Engi- 
neer William  Barclay  Parsons.  Vice-president  E.  P. 
Bryan,  General  Manager  Frank  Hedley  (formerly  of 
Chicago),  and  a  large  number  of  representative  men 
and  engineers. 

-After  prayer  by  Bishop  Greer,  Mayor  ^fcClellan 
spoke. 

Chief  Engineer  Parsons  then  announced  amid  ap- 
plause that  he  had  the  honor  to  report  that  the  sub- 
way was  ready  for  operation  from  City  Hall  to  One- 
hundred-and-forty-fifth    Street   on   the   West   Side. 

-A  speech  followed  from  Mr.  Orr,  who  warmly 
complimented  Mr.  Parsons.  He  said  that  it  is  ex- 
pected in  a  very  few  weeks  the  eastern  division  will 
be  ready  for  operation  as  far  as  the  station  at  Lenox 
.Avenue   and    One-hundrcd-and-forty-fiftli    Street.     It 


rectors  of  the  Interborough  company  gave  a  dinner  | 
in  honor  of  Jlr.  August  Belmont,  during  which  I 
Walter  G.  Oaknian,  a  vice-president  of  the  com- 
pany, presented  an  elaborate  silver  loving  cup  to  Mr. 
Belmont.  .A  feature  of  the  banqueting  table  was  a 
model  of  the  subway  system  with  a  reproduction  of 
the    Seventy-second    Street    station. 

It  may  be  interesting  to  recall  that  the  subway 
is  owned  by  the  city,  which  has  loaned  $35,000,000 
to  the  Interborough  company,  the  company  to  repa.v 
this  amount  with  3'i  per  cent,  interest  in  install- 
ments during  the  next  50  years,  when  the  operating 
lease  expires.  The  construction  of  the  tunnel  has 
involved  great  difliculties.  -About  3,000,000  cubic  ! 
yards  of  excavation  were  made,  one-third  of  which 
was  in  stone. 

The   entire    work   up   to   date   has   cost   about    120 
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lives.  The  stations  are  commodious  and  brilliantly 
lighted  and  the  finishings  are  all  of  bronze,  brass 
and  other  metal,  woodwork  being  eliminated  as  far 
as  possible.  The  system  is  electrical,  one  great 
power  house  developing  the  required  energy. 


The  Proposed  Chicago  Subway. 

Before  April,  1906.  active  work  may  be  commenced 
upon  a  comprehensive  subway  system  for  the  con- 
gested downtown  district  of  Chicago,  according  to 
a  statement  made  by  Alderman  Milton  J.  Foreman 
at  a  banquet  recently  given  by  the  Real  Estate  Board 
in  Chicago.  ^Ir.  Foreman  is  chairman  of  the  local 
transportation  committee  of  the  City  Coimcil,  and  he 
gave  an  interesting  talk  upon  the  much-needed  im- 
provement to  the  city's  transportation   facilities. 

The  system  will  extend  as  far  south  as  Twelfth 
Street,  as  far  north  as  Chicago  Avenue,  and  as  far 
west  as  Halsted  Street.  The  subway  will  accommo- 
date through  traffic.  Surface  cars  will  continue  to 
carry  local  traffic.  The  tunnel,  if  the  present  plans 
are  carried  out,  will  be  divided  into  four  compart- 
ments. Two  of  these  will  be  for  railways,  the  others 
for  such  public  utilities  as  heating  and  refrigerating 
plants,  high-pressure  water  pipes,  and  electric  wiring 
The  present  river  tunnels  will  be  utilized  in  the  new 
system,  Alderman  Foreman  explained,  while  the 
cars  after  leaving  the  subways  will  be  run  either 
on  elevated  structures  or  through  alleys. 

A  fund  of  $2.coo,oco  is  on  hand  for  the  beginning 
of   the    work.     This    sum   is   sufficient   to   keep   con- 


FIG.    2,       WORK     OF     THE     TELLURIDE     POWER     COMPANV. — 
LONG    SPAN    AT    CAMP    BIRD    DIVIDE. 

struction  work  going  for  two  years.  After  that  tinie 
the  fund  at  present  devoted  to  bridge  and  intercept- 
ing-sewer  construction  will  be  at  the  disposal  of 
the  subway  board.  Snch  is  the  subway  plan  at  pres- 
ent. 

"No  solution  for  transporting  passengers  in  Chi- 
cago presents  itself/'  said  Mr.  Foreman,  "without  the 
consideration  of  a  subwaj'.  The  city  is  growing 
perpendicularly,  not  horizontally.  We  propose  to 
duplicate  the  surface  of  the  downtown  thoroughfares 
underground.  There  must  be  room  for  sidewalks  as 
well  as  rails. 

'■\Ve  should  construct  the  subway  gradual!}'.  With 
the  funds  on  hand  we  can  begin  immediately.  As 
soon  as  the  drain  on  the  water  and  bridge  fund  has 
been  lessened  we  shall  have  sufficient  funds  to  con- 
tinue the   system. 

"The  question  is  to  be  submitted  to  you  whether 
it  is  practical  to  take  the  street  cars  off  the  surface. 
The  local  and  through  traffic  should  not  be  mixed. 
If  we  force  the  traction  companies  off  the  streets, 
how  do  we  know  that  some  future  city  council 
will  not  grant  a  franchise  to  another  company? 

"With  the  perfection  of  the  subway  system,  the 
sewer  problem  will  no  longer  confront  us.  The 
present  catch  basins  in  the  downtown  district  would 
not  be  tolerated  in  such  a  city  as  Havana,  which 
was  once  notorious  for  its  uncleanliness. 

"It  is  appropriate  that  just  as  the  New  York  sub- 
wa\-  goes  into  operation  the  definite  announcement 
of  what  Chicago  intends  to  do  should  be  made." 


The  next  annual  meeting  of  the  Southern  Hard- 
ware Jobbers'  Association  will  be  held  at  Virginia 
Hot  Springs  on  June  6th  to  gth  next.  This  will 
be  the  fifteenth  convention.  The  headquarters  will 
be  at  the  Ne\v  Homestead  Hotel.  C.  B.  Carter  of 
Knoxville,    Tenn.^    is    secretary. 
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Work  of  the  Telluride  Power  Company. 

In  last  week's  issue  of  the  Western  Electrician 
(PP-  35-  and  SS3)  was  presented  M'r.  P.  N.  Nunn's 
valuable  paper  on  "Pioneer  Work  of  the  Telluride 
Power  Company."  This  paper  was  read  in  Section 
D  of  the  International  Electrical  Congress.  The 
accompanying    pictures    were    received    too    late    to 


FIG.     I.       WORK     OF     THE     TELLURIDE     POWER    COMPANY. — 
OPEN-AIR    SWITCHING    JUNCTION. 

be  used  when  the  paper  was  printed,  but  they  are 
SO  intrinsically  interesting  that  they  are  presented 
herewith. 

Fig.  I  is  a  view  of  one  of  the  open-air  switches 
that  are  placed  at  all  junctions  in  the  transmission 
lines  other  than  generating  or  distributing  points. 
These  switches  are  mounted  on  standard  line  insu- 
lators and  are  operated  from  platforms  similarly 
insulated. 

An    interesting    picture    is    that    in    Fig.    2,    which 


FIG.     3.       WORK    OF    THE     TELLURUDE     POWER    COMPANY. — 

SUPPORTS    AND    STRAIN    INSULATORS    AT    CAMP 

BIRD    DIVIDE. 

shows  a  long  span  at  Camp  Bird  divide.  There  arc 
a  number  of  these  long  spans  crossing  canyons  and 
divides  near  Savage  Basin.  The  divides  are  bare 
ridges  at  an  altitude  of  13,000  feet  and  swept  by 
frequent  snowslides.  Thej'  are  inaccessible  in  winter 
and  even  in  the  summer  the  difficulty  and  danger 
encountered  in  consfructing  a  transmission  line  in 
such  localities  may  be  readily  imagined  by  studying 
the  picture.  Spans  of  this  kind  up  to  1,100  feet  are 
used,  the  longest  being  of  No.  i  hard-drawn  cop- 
per supported  by  half-inch  plow-steel  cable,  both 
carried  by  the  same  insulators.  The  deflection  is 
approximately  35  feet  on  a  slope  of  31  degrees.  The 
strain  insulators  for  the  long  spans  are  a  series  of 
the  usual  Vme  insulators  and  pins  upon  a  longi- 
tudinal arm.  These  arms  are  hinged  to  permit  ad- 
justment to  span  motion. 

The  stress  upon  the  supports  located  upon  the 
tops  of  the  ridges  and  carrying  the  weight  of  these 
long  spans  is  enormous,  and  very  strong  construc- 
tion is  necessary.  Fig.  3  is  a  view  of  the  tower  on 
the  summit  of  Camp  Bird  divide.  The  support, 
though  simple  and  inexpensive,  is  exceedingly  durable 
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and  has  stood  the  test  of  years  without  repair.  In 
this  picture  also  may  be  seen  the  strain  insulators  re- 
fcrrccl   to   above. 

Fig.  5  is  an  exterior  view  of  the  power  house, 
located  al  Logan.  L'lah.  This  plant  was  completed  in 
1901  and  contains  two  i.coo-kilowatt  revolving-field 
alternators  direct  connected  at  400  revolutions  to 
double-discharge  turbines  operating  at  a  head  of 
212  feet.  Duplicate  lines  over  100  miles  in  length 
connect  this  plant  with  the  Provo  (Utah)  system. 
Distributing  points  are  at  Mercur,  Eureka,  Bing- 
ham, Salt  Lake  and  Provo. 

At  present  all-wood  pole  construction  is  used  on 
the  Logan  lines.  Fig.  4  is  a  good  illustration  of  this 
lype  of  pole.  The  three  conductors  of  the  line  form 
an  equilateral  triangle  76  inches  between  wires,  car- 
ried by  a  seven- foot  cross-arm  and  the  top  of  the 
pole.      The    cross-arms    are    mortised    through    the 


FIG.    4.       WORK     OF     THE    TELLURIDE     POWER     COMPANY. — 
SAMPLE    OF   ALL-WOOD    CONSTRUCTION. 

pole  and  wedged  and  pinned  in  place,  thus  doing 
away  with  all  metal  except  conductors.  This  con- 
struction was  original  with  Mr.  A.  L.  Woodhouse. 
Extra  long  pins  raise  the  insulators  well  above  the 
cross-arms,  and  they  are  made  of  selected  locust 
soaked  from  six  to  12  hours  in  paraffin  at  150°  C. 
The  cross-arms  are  of  Oregon  fir,  kiln-dried 
and  soaked  in  boiling  bitumen.  During  the  four 
years'  operation  of  the  400  miles  of  line  thus  con- 
structed   very    few    poles    ha\e    burned    down. 

Insulators    of    the    Provo    type    have    been    used 


FIG.     5.       WORK     OF     THE    TELLURIDE      POWER     COMPANY. — 
LOGAN    POWER    HOUSE, 

throughout,  and  of  the  many  which  have  been  broken 
the  cause  has  generally  been  gun  practice  or  stones. 
Leakage  losses  are  inappreciable,  except  during  the 
severest  storms. 


The  Carnegie  Technical  Schools  of  Pittsburg  will, 
it  is  said,  be  placed  on  a  site  covering  32  acres 
and  will  represent  an  expenditure  of  $5,000,000. 
Palmer  &  Hornbostel  of  New  York  are  the  archi- 
tects, and  work  on  the  buildings  will  be  begun  as 
soon  as  working  plans   can  be  prepared. 
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Protection  of  Life  in  the  New  York 

Subway. 

Bv  SvDNEV  W.  Ashe. 

How  could  an  underground  railroad,  equipped  willi 
e.\pres5  trains,  traveling  at  a  schedule  speed  of  38 
miles  per  hour,  be  operated  in  a  city  like  New  York 
?o  as  to  obtain  the  greatest  possible  safety  for  its 
public  patrons?  This  was  the  problem  which  the 
engineers  of  the  Interborough  Rapid  Transit  Com- 
pany had  to  solve  before  trains  could  be  placed  in 
service,    and    well    have   they    met    the    conditions. 

As  an  experienced  engineer  passes  through  the 
subway,  from  station  to  station,  examining  the  con- 
struction of  the  tunnel,  looking  over  the  signal  sys- 
tems, investigating  the  construction  and  equipment 
of  the  cars,  he  realizes  how  great  has  been  the  task 
for  these  engineers  and  how  well  they  have  soh'ed 
it.  From  the  elaborate  signal  systems,  down  to  the 
most  trifling  detail,  you  see  everywhere  innumerable 
safety  devices.  .As  we  observe  these  devices  a  feel- 
ing of  pride  arises  at  the  evidence  that  the  protection 
of  life  has  been  of  paramount  importance  in  this 
great  undertaking. 

In  the  construction  and  equipment  of  this  extensive 
railway  underground  it  has  been  imperative  to  pro- 
vide  against    three   great   factors   of   danger — water, 
fire  and  accidents. 
Me.\ns   Provided  to   Prevent   Le.\k.\ce  of   \V.\ter. 

Let  us  consider  the  danger  from  water.  Suppose 
that   water   were   to   accumulate  in   the   subway  and 
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metal  doors.  Should  a  heaN')'  short-circuit  or  an 
excessive  load  come  upon  thcni.  resulting  in  their 
destruction,  it  would  be  impossible  for  the  burning 
feeders  to  send  flame  into  the  tunnel  proper.  Such 
an  occurrence  might  happen  if  the  circuit-breakers 
in  the  sub-stations  were  not  in  proper  adjustment. 

The  current  sent  into  the  motors  of  the  cars  is 
limited  by  safety  devices,  making  it  practically  im- 
possible in  ordinary  service  to  burn  out  the  coils 
in  the  motor  body.  It  is  asserted  by  the  manufac- 
turers of  these  motors — the  General  Electric  and 
Westinghouse  companies — that  the  coils  are  semi- 
fireproof. 

Latest  Suew.vy  C.\rs  .Absolutely  Fireproof. 

The  first  lot  of  subway  cars  delivered  were  con- 
structed as  fireproof  as  possible  compatible  with 
building  a  handsome  passenger  coach.  They  were 
sheathed  with  copper  to  the  base  of  the  window 
frames,  w'hich  made  them  quite  novel  and  conspicu- 
ous. Trains  are  arranged  with  pantograph  gates 
from  car  to  car,  to  prevent  passengers  from  falling 
between  them.  Cars  are  also  equipped  with  both 
automatic  and  hand  brakes,  in  addition  to  Van  Dorn 
couplers  and  heavy  safety  chains.  These  cars  have 
a  triple  floor,  there  being  sheets  of  asbestos  fire  felt 
between  succeeding  layers  of  flooring.  A  great  many 
of  these  cars  were  supplied  by  the  St.  Louis  Car 
Company. 

The  latest  type  of  car  designed  by  Mr.  George  W. 
Gibbs  of  the  Interborough  is  considered  to  be  com- 
pletely fireproof.     Its  general  construction  is  evident 


FIG.    I.       NEW   YORK    FIREPROOF    SUBWAY    CAR. 


weaken  the  substructure,  depressing  the  tracks,  the 
resulting  calamity  is  obvious,  or  imagine  sufficient 
water  collecting  to  form  a  circuit  between  the  thiid 
rail  and  the  ground  rail,  the  automatic  switches  in 
the  sub-stations  would  open,  and  there  would  be 
no  power  to  operate  the  cars  in  that  section  of  the 
road. 

Every  precaution  has  been  taken  to  make  the  tun- 
nel waterproof.  It  is  built  in  a  substantial  manner 
and  covered  with  many  layers  of  waterproof  felt. 
Also  the  bed  of  the  tunnel  is  of  concrete,  varying 
in  thickness  up  to  two  feet.  In  some  places,  such 
as  Battery  Park,  the  thickness  is  greater  than  two 
feet.  A  complete  system  of  drainage  has  been  pro- 
vided, and  electric  pumps  have  been  installed  at 
low  points  to  remove  water  in  case  of  excessive 
rainstorms. 

Precautions  Against  Fire. 

The  danger  from  fire  has  been  equally  well  con- 
sidered. The  tunnel  is  built  entirely  of  fireproof 
materials,  concrete  and  iron  being  freely  used.  Even 
the  paint  with  which  the  tunnel  is  coated  is  fireproof, 
being  asbestine  fireproof  paint.  In  fact,  the  only 
exposed  combustible  materials  are  the  railroad  ties, 
which  are  almost  submerged  in  broken  trap  rock, 
and  the  small  ticket-oflice  boxes.  The  stations  are 
constructed  of  iron,  concrete  and  tiling.  .All  of 
the  feeder  wires  supplying  the  third  rail  with  power 
are  enclosed  in  fireproof  earthenware  ducts  and  em- 
bedded in  the  side  walls  of  the  tunnel.  Where  these 
feeders  enter  the  upright  manholes  at  the  end  of 
the  stations,  they  are  separated  from  the  tunnel  by 


from  Fig.  i,  while  Fig.  2  shows  the  all-metal  framing 
complete.  The  problem  of  constructing  a  fireproof 
car  with  a  low-tunnel  clearance,  which  w'ould  not 
exceed  in  weight  a  wooden  car  of  the  same  dimen- 
sions and  which  would  operate  noiselessly  and  be 
comfortable  in  all  kinds  of  weather,  was  a  difficult 
proposition.  Mr.  Gibbs  has  ably  solved  it  and  suc- 
ceeded in  designing  a  car  which  fulfills  these  con- 
ditions in  every  detail.  A  small  amount  of  wood,  - 
about  685  pounds,  has  been  used  in  their  construc- 
tion, but  this  wood  has  been  fireproofed,  resulting  in 
a  complete  fire-resisting  structure.  The  total  weight 
of  one  of  the  car  bodies  is  about  34,000  pounds,  the 
motor  truck  weighing  12,240  pounds  and  the  trailer 
truck,  8,400  pounds.  The  car  flooring  is  built  up 
in  three  parts,  the  lower  layer  consisting  of  galvanized 
corrugated  sheet  iron.  This  is  covered  with  fire- 
proof flooring  of  "monolith,"  a  composition.  This 
flooring  is  covered  with  ash  strips  to  form  a  good 
wearing  surface.  The  lining  to  the  floors  and  side 
walls  is  such  as  will  resist  transmission  of  heat  and 
will  deaden  all  sound ;  in  fact,  the  cars  in  general 
appearance  and  construction  are  as  wide  a  departure 
from  a  wooden  car  as  seems  possible  to  obtain.  This 
in  case  of  accident  will  undoubtedly  have  a  very 
good  moral  effect  upon  passengers.  Another  good 
feature  is  the  moldings  which  enclose  the  elec- 
tric-light wires,  they  being  composed  of  aluminum. 
The  car  is  very  strongly  built,  as  is  evidenced  by  the 
illustration.  With  all  of  the  subway  cars  asbestos 
has  been  freely  used  in  their  construction  wherever 
there  was  a  possibility  for  fire  to  originate.  All 
switches  through  whicli  pass  hea\y-train  circuits  are 


November  5,  1904 

provided  with  automatic  blow-out  coils,  which  extin- 
guish arcs  forming  when  the  switches  are  opened  by 
the  motorman's  controller  mechanism. 

Automatic  Electric  Control. 

When  piloting  a  train  a  motorman  has  the  lives 
of  the  passengers  in  his  care.  No  matter  how  many 
safety  devices  a  train  may  be  equipped  with  it  is  pos- 
sible for  the  motorman  through  negligence  to  cause 
accidents.  Electric  railways  would  be  almost  abso- 
lutely safe  if  the  personal  equation  of  the  motorman 
could  only  be  eliminated.  It  is  possible,  however, 
to  provide  against  sickness  or  death  of  the  motorman 
and  this  has  been  accomplished  in  the  subway  equip- 
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FIG.    2.        METALLIC    FRAMEWORK    OF      FIREPROOF     CAR     FOR 
NEW    YORK   SUBWAY". 

iiient  by  constructing  the  master  controller,  operated 
by  the  motorman,  with  an  automatic  attachment. 

Referring  to  Fig.  3,  which  is  an  illustration  of  this 
controller,  (i)  is  a  button  on  the  master  controller 
handle  which  must  be  held  down  at  all  times  except 
when  the  car  is  at  rest.  A  slight  pressure  is 
necessary  to  push  down  this  button,  but  when  once 
down  it  is  caught  by  a  latch  and  may  be  held  down 
by  the  weight  of  the  handle.  As  this  button  is 
pressed  down  it  closes  the  contact  fingers  (2)  on  the 
controller  drum.  Should  the  motorman  for  any 
reason  remove  his  hand  from  this  button  the  contact 
(2)  flies  back,  opening  the  controlling  mechanism 
which  cuts  ofT  the  supply  of  power  fcr  the  cars.  In 
addition,  when  this  contactor  flies  back  the  emer- 
gency air-brake  valve  (4)  operates  in  conjunction 
with  the  pilot  valve  (3)  and  allows  the  compressed 
air   to    escape    from    the    brake    apparatus,    and    the 


FIG.    3.       automatic    controller     FOR     NEW    YORK     SUB- 
WAY  CARS. 

brakes  arc  applied  instantly  to  the  wheels,  bringing 
the  train  to  rest. 

This  is  accomplished  in  the  following  manner: 
A  small  pipe  connects  from  the  upper  part  of  the 
emergency  valve  with  the  pilot  valve  in  the  con- 
troller. The  projection  on  the  right-hand  side  of 
the  emergency  valve  is  connected  directly  to  the  train 
line  of  the  air-brake  system.  The  valve  opens  at  the 
bottom  to  atmosphere.  At  the  same  time  that  the 
button  is  released  and  the  auxiliary  contacts  at  (2) 
cut  off  current  from  the  controller,  a  cam  bears 
against  the  stem  of  the  pilot  valve  at  (3)  and  allows 
air  to  escape  from  the  upper  part  of  the  emergency 
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valve.  The  train-line  pressure  forces  up  the  piston 
in  the  emergency  valve  and  allows  the  air  in  the  train 
line  to  escape  to  atmosphere,  immediately  applying 
the  brakes.  Consequently  if  the  motorman  for  any 
reason  lakes  his  hand  from  the  controller  handle 
while  the  train  is  moving,  current  is  cut  off  from  the 
motors  throughout  the  train  and  the  brakes  are  im- 
mediatel}'  applied. 

The  electricalW  set  circuit-breaker  is  held  closed 
by  a  retaining  coil  energized  from  the  control-circuit 
switch  in  the  car  from  which  the  motorman  is  oper- 
ating. If  for  any  reason  the  train  breaks  apart  the 
circuit-breakers  on  the  rear  part  of  the  train  open 
immediately,  due  to  the  fact  that  the  retaining  coil 
is  no  longer 'energized. 

The  removal  of  the  motorman's  hand  from  the  con- 
troller handle,  therefore,  not  only  cuts  off  the  power 
but  applies  the  brakes.  If  for  any  reason  the  cars 
composing  a  train  should  become  separated  the  power 
will  be  immediately  cut  off  and  the  brakes  applied  in 
the  detached  cars.  The  controller  was  designed 
especially  by  the  General  Electric  Company  for  the 
subwaj'  equipments. 

Emergency  Brakes. 

A  vital  point  in  the  equipment  of  an  electric  car 
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Safeguards — Provision  Against  Accidents. 

M'ost  serious  of  all  the  dangerous  factors  to  be 
contended  with  is  the  danger  from  accident.  The 
possible  accidents  which  could  occur  are  too  many  to 
enumerate.  The  motorman  might  run  his  train  into 
the  preceding  one  if  the  tunnel  were  not  sufficiently 
illuminated,  if  he  were  unable  to  detect  signals,  or  if 
he  were  incompetent.  The  train  might  be  derailed 
by  being  run  too  rapidly  around  a  curve,  such  as  the 
one  at  Forty-second  Street  and  Fourth  Avenue. 

These  conditions  have  been  considered  and  met 
by  constructing  the  cars  with  a  large  vestibule  at 
each  end.  The  forward  vestibule  is  at  the  disposal 
of  the  motorman  when  operating  his  car.  He  may 
therefore  seclude  himself  from  the  annoyance  of  pas- 
sengers by  closing  the  doors  and  pulling  down  shades 
on  the  windows  on  both  sides  of  him  and  in  his  rear. 
He  is  then  in  almost  total  darkness,  the  illumination 
being  just  sufficient  to  permit  him  to  see  his  oper- 
ating handles.  Being  alone,  he  devotes  all  his  at- 
tention to  the  piloting  of  his  train.  The  tunnel  is 
dimly  illuminated  with  electric  lights  placed  behind 
the  pillars  so  as  to  be  invisible  from  the  motorman's 
cab  and  of  sufficient  intensity  to  permit  of  the  tracks 
being  readily  seen.     By  this  system  the  motorman  is 
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FIG.  4.   BOTTOM  OF  NEW  YORK  SUBWAY  CAR. 


lies  in  its  brake  equipment,  the  failure  of  which  in 
express  sen"ice  would  undoubtedly  cause  a  serious 
calamity.  With  the  modern  system  of  brakes,  such  as 
the  subway  cars  are  equipped  with,  compressed  air  is 
used  to  move  the  braking  apparatus.  The  normal 
position  of  the  brake-shoes  is  against  the  wheels, 
and  to  start  a  train  in  motion  it  is  first  necessary 
to  obtain  a  supply  of  compressed  air,  which,  when 
applied  to  the  brake  mechanism  through  piping,  com- 
presses springs  and  allows  the  brake-shoes  to  re- 
lease their  pressure  upon  the  car  wheels.  It  is 
obvious  that  should  the  supply  of  air  for  any  rea- 
son become  exhausted  that  the  brake-shoes  will  be 
immediately  forced  against  the  car  wheels  by  their 
springs.  Extending  throughout  the  train  is  a  piping 
system  termed  the  train  line.  Between  cars  the 
train  line  is  joined  by  a  hose  called  a  jumper. 
Through  this  train  line  the  air  pressure  is  applied 
to  the  braking  apparatus.  Should  the  cars  become 
detached  accidentally,  resulting  in  the  rupture  of  this 
connecting  hose,  the  compressed  air  will  escape  and 
immediately  be  followed  by  the  automatic  applica- 
tion of  the  brake-shoes  bringing  the  car  to  rest.  The 
supply  of  compressed  air  is  obtained  by  electric 
pumps  located  under  the  floor  of  the  car.  The  air 
pressure  is  maintained  constant  to  within  lO  pounds 
in  the  air  reserv^oirs  by  an  automatic  governor.  For- 
merly when  one  pump  motor  on  one  car  started  to 
compress  air  it  took  some  time  before  the  other 
motors  on  the  remaining  motor  cars  followed,  but 
the  National  Electric  Company  and  the  Westinghouse 
Traction  Brake  Company  have  designed  for  the  sub- 
way cars  automatic  governors  so  that  when  the  mo- 
torman throws  his  pump  switch  and  starts  one  of  the 
pump  motors  the  others  follow  almost  immediately. 
Fig.  4  show-s  the  bottom  of  one  of  the  fireproof  cars, 
showing  the  mechanism   employed. 


not  blinded  by  the  glare  of  the  lights  and  all  signals 
stand  forth  boldly  so  as  to  be  readily  detected. 

Elaborate  Signal  Systems  for  High-speed  Express 

Trains. 

There  is  one  safety  device  in  the  subway  equipment 
whose  importance  cannot  be  overestimated.  This 
device  is  hardly  noticeable  to  the  casual  visitor  in  the 
subway,  as  it  is  situated  between  the  express  tracks 
and  occupies  a  small  space.  It  is  directly  opposite 
the  signal  posts  and  is  called  the  automatic  safety 
stop.  Its  function  is  to  stop  automatically  an  express 
train  as  it  tends  to  rush  past  a  danger  signal.  Sup- 
pose for  some  unknown  reason  the  motorman  did  not 
observe  the  danger  signal.  As  the  train,  moving 
rapidly,  passes  the  danger  post  a  small  upright  pro- 
jection on  the  side  of  the  track  rail  (see  arrow  in 
Fig.  5)  comes  into  contact  with  a  tripping  mechanism 
on  the  side  of  the  car  and  opens  a  stop  in  the  train- 
line,  allowing  the  compressed  air  to  escape  and  the 
brakes  to  be  applied. 

This  automatic  stop  is  upright  only  when  the 
signal  is  set.  If  it  is  desirable  to  pass  this  signal  a 
guard  must  descend  from  the  train  and  insert  a  key 
in  the  device,  which  will  allow  of  its  being  moved. 
The  automatic  stop  is  operated  by  compressed  air 
from  the  signal  post. 

The  express  tracks  are  provided  with  signals  at 
regular  intervals,  their  location  depending  upon  the 
traffic  conditions.  A  maximum  speed  of  45  miles  an 
hour  has  been  considered  as  possible  for  express 
trains  and  the  signals  have  been  located  accordingly. 
The  distance  between  signals  is  equal  to  the  braking 
distance  of  the  car  plus  one-half  the  braking  dis- 
tance. The  tracks  are  equipped  with  pneumatic 
switches    with    interlocking    mechanism. 

An  additional  safety  feature  is  a  device  dev..eloped 


FIG.  5.      signal   post   AND   AUTOMATIC  TRAIN    STOP   IN 
NEW   YORK   SUBWAY. 

by  Mr.  George  W.  Gibbs,  consulting  engineer  for  the 
Interborough,  by  means  of  which  the  station  attend- 
ant may  instantly  set  the  danger  signals  by  running 
to  a  box  (see  Fig.  6)  and  throwing  the  various  han- 
dles. In  fact,  the  various  safety  devices  are  so  nu- 
merous that  they  are  almost  indescribable. 

In  concluding  I  wish  to  emphasize  the  magnitude 
of  this  great  undertaking,  the  completeness  of  the 
work  to  the  merest  detail  and  the  skill  wdiich  has 
been  displayed  by  •  those  called  upon  to  participate 
in  its  development.  It  is  with  pride  that  we  feel 
that  to  the  American  electrical  engineer  is  largely  due 
the  credit  for  this  wonderful  development  of  the 
twentieth  century. 


[Other  recent  articles  in  the  Western  Electrician 
en  the   New  York   Subway  are ;     "The  New  York 


FIG,  6.      SWITCH  FOR   SIGNALS  AND   INTERLOCKING   IN 
NEW  YORK   SUBWAY. 

Rapid  Transit  Railway,"  by  Mr.  Ashe,  January  2, 
1904;  "Power  Equipment  of  the  Rapid  Transit  Com- 
pany," September  17,  1904,  and  "The  New  Y'ork  Sub- 
way Ready  for  Use,"  October  29,  1904. — Ed.  W.  E.] 


Trade  in  Russia. 

Electrical  apparatus  is  said  to  be  in  increased  de- 
mand in  Russia,  despite  the  war.  New  lighting  sys- 
tems, street-railway  lines,  etc.,  are  being  introduced. 
Germany  is  said  to  export  almost  80  per  cent  of 
the  entire  amount  of  electrical  apparatus  shipped  to 
Russia.  The  sale  of  automobiles  is  growing  rapidly, 
in  spite  of  the  rather  poor  condition  of  the  roads. 
Only  strongly  built  machines  are  wanted.  French 
and  German  firms  control  most  of  the  market,  though 
a  few  English  and  Russian  automobiles  are  seen. 
It  is  said  to  be  advisable  to  ship  the  framework  of 
the  automobile  in  a  separate  casing  from  the  other' 
parts,   in   order   to   save   duty. 
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^^^——^.^—^—^.^^——^—^^^^^  the    concussion    of    the    heaviest    discharges    has    no 

effect  on  the  delicate  parts  of  the  instrument.  The 
distance  to  which  jnessages  may  he  sent  seems  to 
PC  purely  a  matter  of  electrical  resistance.  The 
greatest  resistance  so  far  operated  through  has  been 
1,600  ohms  and  the  longest  line  in  operation  is 
seven  miles  of  submarine  cable  at  Portland,  Maine. 
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Seven  receivers  in  series  relation  maj'-  be  worked 
from  one  set  of  rheostats,  which  makes  possible  the 
sending  of  seven  messages  simultaneously  from  a 
single  station. 


DATES  AHEAD. 


r'Icclrical  committee  of  the  Underwriters*  Nationnt  Electric 
Association  (annual  meeting),  32  Nassau  Street,  New  York 
city,  December   7tli. 

Interstate  Independent  Telephone  Association  of  America 
(annual  convention).  Auditorium  Hotel,  Chicago,  December 
13th,    14th  and   15th. 


New  York  is  patting  itself  on  the  back  with  great 
heartiness  on  the  completion  of  its  rapid-transit  sub- 
way, and  it  certainly  has  a  right  to  l6ok  pleased  and 
to  expect  congratulations.  The  designing  and  build- 
ing of  the  subway,  so  far  as  it  is  completed,  has  been 
a  great  work  worthily  performed.  "The  subway,"  by 
the  way,  is  not  quite  accurate  as  a  name,  for  a  small 
part  of  the  new  rapid-transit  railway  is  elevated  on 
viaducts,  while  an  extension  from  South  Ferry  goes 
in  a  tunnel  under  the  East  River  to  Brooklyn.  How- 
ever, the  major  portion  of  the  route  is  traversed  in 
an  actual  subway  and  the  name  is  sufficiently  distinct- 
ive for  all  practical  purposes.  The  portion  now 
complete  and  in  operation  is  almost  entirely  in  the 
actual  subway.  It  extends  from  City  Hall  station 
to  the  station  on  the  west  side  of  the  Borough  of 
Manhattan  at  Broadway  and  One-hundred-and- 
forty-fifth  Street.  It  is  expected  that  the  eastern 
division,  which  branches  off  at  Onehundrcd-and- 
third  Street,  will  be  ready  for  operation  as  far  as 
the  station  at  Lenox  Avenue  and  One-hundred-aiid- 
forty-fifth  Street  within  a  few  weeks.  Next  sum- 
mer, it  is  hoped,  the  portion  of  the  Brooklyn  division 
situated  between  City  Hall  Park  and  South  Ferry 
in  Manhattan  will  be  ready  for  operation.  No  time 
is  set  for  the  completion  of  the  subway  to  its  north- 
ern, terminal  points.  Work  is  thus  in  progress  on  the 
northern  ends  of  the  route  and  on  the  southern  end, 
the  latter  constituting  a  part  of  the  Brooklyn  exten- 
sion. 

Now  that  a  large  portion  of  the  subway  is  in  use 
there  is  no  need  to  repeat  descriptions  of  the  scope 
and  execution  of  the  work,  which  have  formed  the 
subject  of  a  number  of  articles  in  this  journal.  It  is 
certainly  an  undertaking  of  great  magnitude,  car- 
ried out  at  the  initiative  and  under  the  direction  of 
the  Rapid  Transit  Commission  of  the  city  of  New 
York,  whose  chief  engineer,  William  Barclay  Par- 
sons, is  entitled  to  the  highest  praise  for  the  tech- 
nical ability,  energy  and  patience  which  he  has  dis- 
played in  designing  and  supervising  the  work.  John 
B.  McDonald  is  the  contractor  who  did  the  work, 
and  in  a  recent  address,  speaking  of  the  engineering 
problems,  he  said  that  they  constituted  a  herculean 
task,  presenting  difficulties  and  conditions  not  met 
elsewhere  in  all  the  world.  "The  narrow  island  of 
Manhattan,  bisected  by  its  streets,  filled  with  water 
pipes,  gas  pipes  and  heating  mains,  electric  duels, 
pneumatic  tubes,  sewers,  surface  and  elevated  rail- 
ways, and  with  its  buildings  constructed  on  founda- 
tions varying  from  shifting  sand  below  the  tide 
Hue  to  hard  and  seamy  rock  rising  to  high  altitudes, 
and  with  the  Harlem  River  interposing  on  its  north 
line — all  these  were  obstacles  which  the  engineer 
had  to  meet  and  conquer." 

The  roa,d,  which  is  four-track  for  a  considerable 
portion  of  its  extent,  is  operated  by  electricity,  of 
course,  and  is  especially  noteworthy  for  the  number 
of  protective  devices  in  service.  An  article  on  this 
feature  is  presented  in  this  issue  of  the  Western 
Electrician.  Current  is  supplied  from  a  power  house 
694  feet  long.  201  feet  wide  and  123  feet  high,  con- 
.  taining  i  i.ooo-volt  three-phase  alternating-current 
units.  These  units  are  of  7,500  kilowatts  ultimate 
capacity  each,  and  nine  are  in  place  or  under  contract. 
There  are  three  turbo-generators  for  lighting.  In 
an  interesting  paper  on  ''Underground  Railways," 
prepared  for  the  recent  International  Engineering 
Congress  and  presented  in  abstract  on  another  page, 
Mr,  Parsons  says  of  this  station  that  *'the  total 
energy  produced  when  the  engines  are  worked  to 
their  full  capacity,  including  the  substitute  engines, 
is  132.000  horsepower.  This  represents  the  largest 
steam-driven  power  installation  hitherto  constructed, 
and,  as  such,   is  interesting." 

To  New  York  the  final  completion  of  this  rapid- 
transit  system  means  much,  not  only  in  actual  relief 
of  the  congestion  of  existing  methods  of  transporta- 
tion, but  in  the  overcoming,  in  large  measure,  of 
the  natural  bonds  which,  owing  to  peculiar  topo- 
graphical conditions,  have  hitherto  limited  and  im- 
peded its  growth.  The  city  will  receive  the  hearty 
good  wishes  of  its  sister  municipalities  and  the 
country  on  the  creditable  public  spirit,  cnterpri.se, 
financial  strength  and  engineering  ability  shown  in 
the  rapid-transit  subway. 
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Fuel  Cost  of  Operating  Steam  Locomo- 
tives and  Electric  Railway  Motors. 

What  follows  is  an  extract  from  Mr.  J.  G.  White's 
paper  on  "The  Substitution  of  Electricity  for  Steam 
as  a  Motive  Power,"  \\hich  was  presented  before 
Section  F  of  the  International  Electrical  Congress 
at   St.   Louis  on   October  4th. 

Fuel  account,  under  average  conditions,  should 
^ho\v  little  difference  between  steam  and  electric  op- 
eration. A  steam  locomotive  will  ordinarily  consume 
from  30  to  So  pounds  of  steam,  and  burn  3.5  to  10 
pounds  of  coal  per  brake-horsepower-hour. 

The  electrical  central  station  will  produce  power 
with  a  much  smaller  fuel  consumption  per  indicated 
horsepower,  hut  the  losses  in  transmission  and  con- 
version are  so  great  that  this  saving  may  largely 
disappear. 

Below  are  given  the  probable  efficiencies  of  trans- 
mission and  distribution  of  power  from  the  indicated 
horsepower  of  the  engine  to  the  brake  horsepower 
of  the  motor  for  full  rated  and  average  loads,  the 
latter  being,  say,  about  70  pen  cent,  of  rated  loads. 

Full-load  Avejrage  Load 

Efficiency,  Efficiency. 

Mechanical  efficiency  of  engine 92  go 

Generator gz  _    90 

HiKh-pre5sure  transmission  lines 95  98 

Sub-station  transformers 97  95 

Rotary  transformers 92  90 

Low-tension  distribution 85  92J2 

Motors 80  75 

Total  efficiency  ^8->4  47 

Something  less  than  half  the  indicated  horsepower 
of  the  station  engines  is  thus  likelj''  to  be  available 
at  the  motor-driving  wheels  to  propel  the  train,  while 
locomotives  have  a  total  average  efficiency  of  about 
65  or  70  per  cent,  (ratio  of  indicated  horsepower  to 
draw-bar  pull). 

While  a  large  high-grade  central  station  should 
show  a  fuel  consumption  of  perhaps  two  to  2Vj 
pounds  per  indicated  horsepower-hour,  the  above  av- 
erage efficiencies  would  require  about  4^2  to  five 
pounds  of  coal  per  effective  horsepower  at  the  driv- 
ing wheels.  These  results  are  easily  attainable  with 
large  and  economical  stations,  and  very  large  units 
of  lioth  turbines  and  reciprocating  engines  can  now 
be  purchased  willi  guarantees  that  they  will  produce 
power,  under  test  conditions,  with  a  consumption  of 
not  more  than  nine  to  10  pounds  of  steam  per  indi- 
cated horsepower-hour,  or,  say,  iM.  pounds  of  coal 
per  indicated  horsepower-honr. 

Messrs.  Arnold  and  Potter  give  partial  results  of 
test  made  with  suburban  locomotive  making  four 
trips  daily  between  Grand  Central  Station  and  White 
Plains,  N.  Y.  This  locomotive  spends  approximately 
four  hours  per  day  in  actual  running,  one  hour  per 
da}'  in  shifting,  and  is  idle  19  hours  per  day.  Coal 
burned  during  the  whole  24  hours  is  charged,  and 
it  was  shown  that  the  total  fuel  consumption  was 
the  apparently  high  figure  of  15.6  pounds  of  coal  per 
effective  horsepower-hour  at  the  drawbar  of  the  loco- 
motive. 

These  gentlemen  assume  that  the  central  station 
can  generate  power  with  a  fuel  consumption  of  2^ 
pounds  coal  per  indicated  horsepower  and  a  total 
efficiency  (ratio  of  indicated  horsepower  to  effective 
horsepower  at  drivers)  of  50  per  cent. :  resulting  in 
a  total  fuel  consumption  by  electric  motors  of  five 
pounds  of  coal  per  effective  horsepower  at  the  driving 
wheels  of  the  motor  cars.  They,  however,  estimated 
that  the  total  cost  of  power,  including  interest  and 
depreciation  on  electric  station  and  transmission  sys- 
tem, would  be  about  the  same  for  either  sj'stem. 

From  considerable  data  at  hand,  it  is  safe  to  as- 
sume that  power  can  be  produced  in  large  high- 
grade  stations  and  delivered  at  switchboard  at  a 
total  manufacturing  cost  in  the  United  States  of  0.4 
cent  to  0.7  cent  per  kilowatt-hour,  and  a  total  cost, 
including  interest  and  depreciation,  of  0.75  cent  to 
1.25   cents  per   kilowatt-hour. 

It  is  said  that  ^lanhattan  Elevated  power  costs 
about  one-half  cent  per  kilowatt-hour  at  the  statioji 
switchboard  and  two-thirds  cent  per  kilowatt-hour  at 
the  train  shoes,  excluding  fixed  charges. 


The  machinery  worked  well.  The  only  cause  for 
delay  was  insufficient  current  at  the  sub-station  to 
start  up  the  rotary  converter  for  half  an  hour.  The 
test  was  a  preliminarj'  one  and  more  complete  tests, 
including  electrical  measurements,  will  be  made  later. 


Successful  Test  of  New  York  Central 
Electric  Locomotive. 

One  of  the  electric  locomotives  built  for  the  New 
York  Central  terminal  service  in  New  York  city 
was  tested  at  Hoffman's  Ferr}',  near  Schenectady,  on 
October  27th.  As  far  as  it  went  the  test  was  suc- 
cessful. In  the  cab  of  the  locomotive  when  it  left 
its  shed  were  \V.  K.  Vanderbilt.  Jr.,  W.  J.  Wilgus, 
E.  B.  Katte.  Hinsdill  Parsons,  president  of  the 
Schenectady  Railway  Company :  W.  B.  Potter,  su- 
perintendent of  the  railway  department  of  the  Gen- 
eral Electric  Company:  E.  D.  Priest  of  the  General 
Electric  Company,  A.  F.  Batchelder  of  the  General 
Electric  Company,  and  F.  F.  Eisenmenger,  mayor  of 
Schenectady. 

A  short  run  was  made  down  the  track  at  about 
40  miles  an  hour,  and  then  the  private  car  which 
brought'  the  New  York  Central  officials  to  the  scene 
was  coupled  on.  and.  with  Mr.  Vanderbilt  at  the  con- 
troller, the  full  four  miles  of  track  was  traversed. 
With  his  hand  on  the  controller,  Mr.  Vanderbilt.  like 
Mayor  McCleilan,  appeared  to  be  in  his  element,  and 
he  threw  back  the  lever  another  notch,  letting  the 
engine  forge  ahead  at  60  miles  an  hour. 


American    Institute    of    Electrical 
Engineers. 

First  of  the  season's  gatherings  and  the  first  reg- 
ular meeting  under  the  presidency  of  John  W.  Lieb, 
Jr.,  the  New  York  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers  on  October  28th  was 
of  much  interest.  Mr.  Pope,  the  secretary,  an- 
nounced the  deaths  of  Max  Oslerberg  of  New  York 
and  Prof.  B.  S.  Lanphear  of  Ames,  Iowa.  He  also 
stated  that  the  chapter  room  in  Carnegie  Hall  had 
been  leased  for  the  meetings  of  the  remainder  of 
the  season.  President  Lieb  made  an  introductory 
address,  in  which  he  called  attention  to  the  con- 
stantly broadening  scope  of  the  Institute.  He  felt 
that  the  work  of  the  committees  seldom  received  the 
appreciation  which  was  due.  He  spoke  of  the  In- 
ternational Electrical  Congress  and  the  visiting  for- 
eign electrical  engineers  and  said  that  in  the  case 
of  the  Boston,  New  York,  Philadelphia  and  Niagara 
Falls  handbooks,  distributed  during  the  "circular 
tour,"  arrangements  have  been  completed  whereby 
these  books  will  be  put  on  sale.  ''While  at  St.  Louis," 
continued  Mr.  Lieb,  "where  the  Institute  had  its 
convention  and  a  joint  meeting  with  the  Institution 
of  Electrical  Engineers,  we  were  presented  by  the 
Institution  of  Electrical  Engineers  a  very  fine  paint- 
ing representing  Sir  William  Gilbert  before  Queen 
Elizabeth,  which  will  no  doubt  be  a  permanent  orna- 
ment of  our  quarters  when  we  shall  occupy  them 
in  the  new  Union  Engineering  Building."' 

As  chairman  of  the  committee  consisting  of  him- 
self. B.  J.  Arnold  and  Dr.  S.  S.  WMieeler,  Charles 
F.  Scott  gave  some  details  of  the  Union  Engineering 
Building.  He  said  that  the  plans  of  Architect  Rob- 
ert D.  Hale — a  son  of  Dr.  Edward  Everett  Hale — 
of  Boston  had  been  chosen,  to  be  modified,  however, 
to  meet  the  desires  of  the  committee  and  its  archi- 
tectural  adviser.     Mr.    Scott  went  on : 

"The  architect  is  meeting  with  the  committee  from 
lime  to  time,  and  the  plans  are  progressing.  The- 
sub-committee  on  building  has  had  several  meetings 
with  him  this  week  and  everything  is  going  nicely. 
We  hope  to  be  able  to  have  the  plans  in  a  fairly 
matured  shape  so  that  they  may  be  taken  up  with  - 
the  board  of  directors  for  final  suggestions  and 
issued  to  the  general  membership  before  very  long. 

"A  general  outline  of  the  building  may  be  given 
at  this  time.  It  is  to  be  on  Thirty-ninth  Street, 
midway  between  Fifth  aitd  Sixth  Avenues,  facing 
south.  The  entrance  floor  will  have  a  large  central 
corridor,  with  offices  for  administration,  and  the 
like,  and  in  general  it  is  to  be  a  large  assembling 
place  for  audiences  coming  in  to  find  their  way 
upstairs,  and  audiences  upon  being  dismissed  will 
not  be  crowded  in  a  small  corridor,  but  will  have 
a  large  circulating  place  for  leaving  the  building. 
There  will  be  a  carriage-drive  around  the  whole 
building,  covered  on  one  side.  The  building  itself 
will  be  practically  free  and  open  on  all  sides.  At  the 
east  side  Mr.  Carnegie  has  generously  purchased  a 
lot  and  put  a  building  restriction  on  it,  so  that  there 
will  be  no  house  on  the  lot  higher  than  four  stories. 
That  will  give  us  light  and  air  to  the  east  above 
that  perpetually.  On  the  west  there  is  planned  a  10- 
foot  space  left  vacant  on  our  own,  property',  so  that 
will  never  be  built  upon,  and  on  the  rear  there  is 
a  little  space  for  the  driveway  at  the  back,  so  that, 
with  the  exception  of  a  small  area  on  one  side,  we 
will  have  air  and  light  on  all  sides  of  the  building. 

"On  the  second  floor  there  w^ill  be  a  large  audi- 
torium, seating  somewhere  from  1,200  to  1.500  per- 
sons. The  plan  is  to  have  ample  corridors  around 
the  meeting  room,  for  circulation  of  visitors  and 
for  those  who  want  to  talk,  who  can  then  step  out- 
side the  meeting  room  and  talk  there,  rather  than 
inside  the  meeting  room.  Above  will  be  some  smaller 
lecture  halls.  One  of  these  will  be  in  amphitheater 
style,  so  that  any  experiments  or  demonstrations 
can  be  readily  seen.  There  will  be  some  smaller 
halls  also,  for  smaller  meetings.  The  upper  floors 
will  be  set  aside  for  the  various  societies,  for  the 
use  of  secretaries,  board  rooms,  etc.  And,  if  it  is 
pleasing  to  the  societies,  there  will  be  some  facilities 
for  one  or  two  rooms  fitted  up  in  club  style,  which 
will  make  them  a  comfortable  place  to  sit  and  talk, 
with    a   writing   and    reading   room. 

"There  will  be  ample  room  for  the  other  societies 
whicn  desire  quarters  in  the  building.  There  are 
a  number  of  branches  of  engineering  societies  in 
existence  now  which  will  undoubtedly  desire  quarters 
in  the  building,  such  as  railway  clubs,  chemical  so- 
cieties, societies  of  gas  engineers,  societies  of  mu- 
nicipal engineers,  and  the  like.  There  are  some 
dozen  or  more  that  w'ere  communicated  with  last 
\ear.  and  they  were  found  to  be  acceptable  to  the 
idea  of  their  coming  in  and  sharing  the  building. 
At  the  top  there  will  be  a  large  library,  with  over- 
head light  over  the  reading  room  on  the  upper  floor, 
with  stack  room  just  below.  At  the  suggestion  of  the 
general  building  committee  the  several  societies  have 
appointed  a  general  committee  on  library,  the  idea 
being  to  bring  the  libraries  of  the  various  sicieties  to- 
gether and  make  them  the  iivicleus  for  a  great  engi- 


neering library.  That  work  is  under  way  and  some- 
thing notable  can  be  hoped  for  in  that  direction. 

"One  other  line  of  work  which  received  a  great 
deal  of  attention,  is  that  of  organization— a  way  in 
which  these  three  societies  shall  be  united  to  hold 
their  property  which  is  coming  to  them  and  purchas- 
ing the  lots  and  holding  title  to  the  lots  and  the 
building.  The  plan  determined  upon  is  the  forma- 
tion of  a  separate  organization,  under  the  title  of 
the  United  Engineering  Societ}',  which  has  been 
authorized  by  a  law  passed  by  the  New  York  Legis- 
lature at  the  last  session.  This  United  Engineering 
Society  is  to  be  composed  of  three  representatives 
from  each  of  the  so-called  founder  societies.  By- 
laws for  the  government  of  this  society  liave  been 
drafted,  and  these  by-laws  have  been  submitted  to 
the  several  societies  and  have  in  general  received 
their  indorsement.  There  are  a  few  particulars 
which  are  being  looked  after,  but  there  is  a  sub- 
stantial agreement  on  the  matter,  and  the  consum-' 
mation  of  the  plan  may  be  looked  for  in  the  near 
future;  so  that  the  building  in  its  plans  and  the 
building   in   its   organization   is   progressing   nicely."' 

President  Lieb  found  it  necessary  to  depart  to 
represent  the  Institute  at  the  dinner  of. the  Depart- 
ment of  Electrical  Engineering  at  Columbia  Uni- 
versity. Vice-president  Calvin  W.  Rice  occupied  the 
chair  for  the  remainder  of  the  evening.  'l"wo  papers 
were  read,  one  on  "The  Telautograph,"  by  James 
E.  Dixon,  engineer  of  the  Gray  Telautograph  Com- 
pany, and  the  other  on  "The  Transposition  of  Elec- 
trical Conductors,"  by  Frank  F.  Fowie  of  the  Amer- 
ican Telephone  and  Telegraph  Company.  Both  were 
discussed.  The  telautograph  paper,  with  an  abstract 
of  the  discussion,  is  given  elsewhere  in  this  issue. 


Electrical  Exports  for  September. 

Electrical  exports  from  the  United  States  for  the 
month  of  September  amounted  to  a  total  value  of 
$841,836.  Of  this  amount.  $349,421  represents  goods 
classified  as  electrical  appliances,  including  telegraph 
and  telephone  instruments,  and  $492,415  represents 
the  value  of  electrical  machinery  exported  during 
the  month.  The  total  amount  shows  an  increase 
of  $150,416  over  September,  1903,  and  the  increase 
is  due  to  the  large  amount  of  electrical  machinery 
exported  last  month.  A  comparison  of  the  figures 
is  as  follows:  Electrical  appliances — September. 
1903.  $369,642;  September.  1904.  $349,421.  Elec- 
trical machinery — September,  1903,  $321,778:  Sep- 
tember, 1904.  $492,415.  Thus  it  is  seen  that  appli- 
ances fell  off  $20,221,  while  machinery  increased 
$170.637. 

Classified  according  to  destination,  the  following 
countries  were  the  principal  foreign  buyers  of  Amer- 
ican electrical  machinery  in  September  last :  British 
North  America,  $99,352;  LTnited  Kingdom.  $97,159  ^ 
Mexico,  $61,747;  British  Australasia,  $58,116:  Japan. 
$24,519;  Germany.  $17,419;  British  Africa,  $16,717: 
France,  $16,054:  British  East  Indies.  $15,592:  Brazil, 
$12,143  :  Central  American  States  and  British  Hon- 
duras. $11,961:  Cuba,  $5,114;  Argentina,  $4,400; 
Philippine  Islands.  $1,480. 


Proposed  Electric  Railway  Up  Mt. 
Popocatepetl. 

Captain  Charles  Holt  of  New  York,  who.  as  the 
representative  of  a  syndicate  of  New  York  capital- 
ists, recently  purchased  Popocatepetl  volcano  from 
General  Sanchez  Ochoa  of  the  City  of  Mexico  for 
$;.'00,coo  gold,  says  that  the  same  syndicate  will 
build  an  electric  railway  from  the  City  of  Mexico 
to  Puebla.  He  says  that  Domingo  Barrios,  who 
recently  obtained  a  concession  from  the  govermnent 
for  the  construction  and  operation  of  the  proposed 
railway,  was  acting  on  behalf  of  the  New  York 
.syndicate.  It  is  planned,  according  to  Captain 
Holt's  statement,  to  not  only  build  an  electric  line 
to  Puebla  but  to  build  a  branch  line  up  Mount 
Popocatepetl  to  its  summit,  and  to  health  and  pleas- 
ure resorts  which  the  syndicate  proposes  to  estab- 
lish in  the  vicinity  of  the  mountain.  The  company 
which  will  undertake  these  extensive  improvements 
and  operations  is  now  being  organized  in  New  York. 
It  will  have  a  capital   of  $5,000,000  gold. 


New  Oregon  Power  Company. 

Local  capitalists  have  filed  articles  of  incorpora- 
tion at  San  Francisco  of  the  Southern  Oregon  Power 
Company.  The  capital  stock  is  $500,000.  fully  paid 
up  by  the  incorporators.  Jesse  W.  Churchill  of 
\  reka  is  president  and  Alexander  J.  Rosborough 
of  Oakland  is  secretary  of  the  company.  Frank  H. 
Ray  of  New  York  is  among  the  directors.  The 
company  will  do  business  in  the  Rogue  River  Val- 
ley in  Southern  Oregon.  Tlie  dam  and  power  house 
at  Gold  Roy  on  Rogue  River  are  finished  and  the 
power  line  is  already  built  to  Medlord.  Ore.  Tlte 
company  is  a  sister  company  of  the  Siskiyou  Power 
Company  of  Northern  California,  and  both  companie- 
&re  under  the  same  management.  The  company  ex- 
pects to  complete  the  entire  project  in  six  moni!i> 
pnd  expects  to  find  an  active  niarlcet  for  its  oulnnt 
in    the    mines,    lumber    districts    and    for    irrigati  :i. 

!i  will  also  light  the  town  of  Jacksonville. 
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The  Telautograph.' 

Bv  James  Dixon. 

Electrical  transmission  of  handwriting  has  en- 
gaged a  certain  amount  of  attention  ever  since 
telegraphic  transmission  of  printed  characters  was 
siicocssfuliy   carried   out. 

As  early  as  18S6  Cowper  and  Robertson  brought 
the  writing  telegraph  into  a  fairly  operative  form. 
This  instrument  was  adapted  to  operate  several  re- 
ceivers in  series  in  "reporting"  service,  where  the 
regular  news-ticker  service  was  unobtainable  or  too 
expensive.  The  system  was  put  to  some  use,  chiefly 
in  Pittsburg  and  vicinity. 

The  writing  was  received  on  a  paper  tape,  ad- 
vanced at  constant  speed  by  clockwork.  No  pen- 
lifting  device  was  provided  and  the  words  were  con- 
nected together  by  a  mark  of  the  pen,  making  figure- 
work  poor.  As  the  characters  were 
formed  by  the  combination  of  the  pen 
motion  and  the  tape  motion,  a  cer- 
tain amount  of  practice  and  skill  was 
required  to  produce  a  legible  mes- 
sage. 

The  electrical  features  were  as  fol- 
lows:  Two  independent  variable 
currents  were  obtained  from  the 
transmitter ;  these  passed  over  lines 
to  the  receiver,  where  they  traversed 
two  electromagnets  set  at  right  angles 
to  each  other,  and  so  influenced  their 
effect  upon  a  common  armature  as 
to  cause  the  receiver-pen  rod  to  re- 
produce the  motion  of  the  transmitter  ^ 
pencil. 

It  will  be  noted  that  this  principle  ^^^    ^ 

is  nearly  identical  with  that  of 
Griihu's  telechipograph,  recently  described  in  the 
technical  press,  the  main  differences  being  that  the 
telechipograph  writes  upon  a  larger  field  and  uses 
a  beam  of  light  and  photographic  record  instead  of 
a  pen  with  ink  record. 

Following  the  writing  telegraph,  Prof.  Elisha  Gray 
constructed,  at  his  Chicago  laboratory,  an  instru- 
ment which  wrote  upon  stationary  paper,  and  which 
he  called  a  teleautograph.  It  required  four  line 
wires  and  operated  as  follows :  By  means  of  cords 
and  drums  the  motions  of  the  transmitting  stylus 
were  resolved  into  two  component  rotary  motions 
which  w^ere  used  to  operate  two  mechanical  inter- 
rupters in  the  primary  circuits  of  two  induction 
coils.  The  relations  of  the  parts  were  such  that 
a  motion  of  the  transmitting  stylus  amounting  to 
one-fortieth  of  an  inch  caused  a  complete  make-and- 
break  at  one  or  both   of  the   interrupters. 

The  line  currents  were  the  impulses  produced  in 
the  secondary  circuits  of  the  induction  coils.  These 
impulses  passed  over  lines  to  two  electromechanical 
escapements  in  the  receiver.  By  means  of  cords 
and  drums  their  motions  w^ere  combined  and  caused 
to  act  upon  the  receiver  pen.  By  the  use  of  relays 
and  condensers  and  a  local  battery  at  each  receiver 
the  paper  was  advanced  when  necessary  and  the 
pen  lifted  from  and  lowered  to  the  paper.  The 
mechanical  difficulties  met  with  in  perfecting  this 
instrument  were  very  great,  and  in  the  apparatus 
exhibited  at  the  World's  Fair  in  Chicago  in  1S93 
the  escapement  mechan"ism  was  brought  to  a  per- 
fection thought  impossible  of  attainment  only  a 
short  time  before.  The  writing  showed  a  saw- 
tooth or  step-by-step  character,  due  to  the  action  of 
the  escapements.  The  instrument  was  abandoned  on 
account  of  the  number  of  line  wires  required,  lim- 
ited speed,  numerous  fine  adjustments,  and  cost 
and  difficulty  of  manufacture. 

In  1893,  while  still  working  at  the  escapement 
device,  Professor  Gray  patented  a  variable-current 
instrument,  using  two  line  wires,  which  worked, 
in  a  general  way,  like  the  present  telautograph.  The 
motions  of  the  transmitter  pencil  were  resolved  into 
two  components,  which  were  used  to  vary  two  line 
currents,  the  variable  resistances  being  carbon  rods 
dipping  into  tubes  of  mercury.  The  receiver  con- 
tained tW'O  d'Arsonval  movements  to  the  moving 
elements  of  which  the  pen-arms  were  attached. 
Professor  Gray  never  developed  this  instrument 
much  beyond  the  laboratory  stage,  probably  on  ac- 
count of  his  firm  belief  in  the  escapement  type. 

Foster  Ritchie,  at  that  time  an  assistant  to  Pro- 
fessor Gray,  gave  considerable  attention  to  this  pat- 
ent and  perfected  an  instrument  based  on  it.  He 
obtained  a  patent  for  improvements  and  has  pro- 
duced an  instrument  that  operates  in  a  fairly  sat- 
isfactory manner  under  certain  favorable  conditions. 

The  telautograph  has  been  brought  to  its  present 
state  chiefly  through  experimental  work  done  by.  or 
under  the  personal  direction  of,  Mr.  George  L.  Tif- 
fany, to  whom  several  patents  for  improvements  have 
been  granted.  Mr.  Tiffany's  instrument  operates 
upon  the  variable-current  principle,  and  includes  a 
number  of  interesting  features,  among  them  what 
may  be  called  a  straight-line  d'Arsonval  movement, 
which  is  used  to  operate  the  receiver. 

The  operation  may  be  briefly  described  thus :  At 
the  transmitter  a  pencil  is  attached  by  rods  to  two 
lever  arms  which  carry  contact  rollers  at  their  ends. 
These  rollers  bear  against  the  surfaces  of  two  cur- 
rcnl -carrying  rheostats,  connected  to  a  constant- 
pressure  source  of  direct  ciirrent.  The  writing  cur- 
rents pass  from  the  rheostats  to  the  rollers  and 
from   them   to  the   line   wires.     When   the   pencil    is 

I.  A  paper  presented  at  the  meeting  of  the  American  Institute 
of  Electrical  Encineers.  New  York.  October  28.  1904. 


moved,  as  in  writing,  the  positions  of  the  rollers 
upon  the  rheostats  are  changed  and  currents  of  vary- 
ing strength  go  out  upon  the  line  wires.  At  the 
receiver  these  currents  pass  through  two  vertically 
movable  coils,  suspended  by  springs  in  magnetic 
fields,  and  the  coils  move  up  or  down,  according 
to  the  strengths  of  the  line  currents.  The  motions 
of  the  coils  are  communicated  to  levers  similar  to 
those  at  the  transmitter,  and  on  these  levers  is 
mounted  the  receiver  pen,  which,  by  the  motions  of 
the  coils,  is  caused  to  duplicate  the  motions  of  the 
sending  pencil.  Fig.  i  shows  the  circuits  of  the 
instrument. 

Many  of  the  principles  and  devices  in  the  instru- 
ments are  of  considerable  interest.  The  method  by 
which  the  variable  currents  are  obtained  is  the  lab- 


oratory 
from  a 


arrangement  for  securing  a  variable  pressure 
direct-current,  constant-pressure  circuit;  that 


OPERATING    CIRCUITS    OF    THE    TELAUTOGRAPH. 

is,  the  line  circuit  (of  constant  resistance)  is  con- 
nected as  a  shunt  around  that  part  of  the  rheostat 
between  the  moving  roller  and  the  ground  or  return. 
Motion  of  the  roller  varies  the  amount  of  resistance 
in  series  with  the  line  and  also  the  amount  in  paral- 
lel with  it  and  fine  gradations  are  easily  obtained, 
giving  smooth  motion  of  the  receiver  pen.  In  this 
way  a  variable  pressure  is  impressed  on  the  line 
circuit,  giving  a  variable  current.  In  all  the  other 
variable-current  instruments,  a  constant  pressure  was 
impressed  on  the  line  and  a  resistance  in  series  with 
the  line  varied  to  give  the  desired  variations  In  cur- 
rent. One  result  of  the  shunting  method  is  a  better 
form  of  rheostat,  more  easy  of  construction  and 
handling,  in  which,  also,  the  heating  is  better  dis- 
tributed. 

The  rheostats  are  wound  upon  castings  of  I  cross- 
section,  with  the  turns  of  wire  lying  close  together 
on  the  Inner  or  contact  face.  After  winding,  the 
insulation  on  this  face  is  saturated  witli  glue,  which 
is  allowed  to  harden  and  is  then  scraped  off,  taking 
the  insulation  with  it,  and  giving  a  surface  where 
contact  Is  possible  on  every  turn  of  the  wire.  This 
gives  a  rheostat  of  a  large  number  of  small  steps,  of 
good  mechanical  construction,  and  of  low  cost. 

The  receiver  operates  wdth  what  may  be  called  a 
straight-line  d'Arsonval  movement.  The  moving 
element  or  coll  is  wound  upon  a  copper  shell  for 
damping  effect.  The  magnetic  circuit  is  so  arranged 
that  one  pole  surrounds  the  other,  forming  an  an- 
nular air  gap  of  short  length  and  large  cross-section 
in  which  the  direction  of  the-  flux  is  radial.  The 
field  Is  electromagnetic  and  Is  highly  excited,  to 
secure  uniformity.  The  coil,  suspended  In  the  an- 
nular space,  moves  up  or  down  with  little  friction, 
as  it  touches  the  sides  of  the  space  of  the  core  very 
lightly,  if  at  all.  The  principle  is  the  well-known 
one  that  a  current-carrying  coil  in  a  magnetic  field 
tends  to  place  itself  with  respect  to  the  field  so  that 
the  flux  enclosed  by  the  coil  shall  be  a  maximum. 

The  current  for  operating  Is  taken  from  the  ordi- 
nary lighting  mains,  preferably  at  about  115  volts. 
Satisfactory  operation  has  resulted  with  pressures 
from  80  up  to  250.  At  115  volts,  receiver  and  trans- 
mitter each  require  about  one  Ampere  while  In 
operation.  Fairly  steady  pressure  is  necessary,  as 
the  receiver,  being  in  effect  a  voltmeter,  is  rather 
sensitive  to  sudden  changes,  the  effect  being  slight 
distortion    of    the    message. 

A  master  switch  at  the  transmitter  Is  provided 
to  do  all  necessary  switching  of  line  and  power  cir- 
cuits, to  make  needed  changos  in  connections  and 
to  cut  off  current  when  not  writing.  A  relay  in 
one  of  the  lines  closes  the  power  circuit  of  the 
receiver  whenever  the  transmitter  at  the  distant  sta- 
tion is  switched  on,  and  serves  to  prevent  waste  of 
current  when  not  in  operation. 

Attached  to  the  master  switch  Is  a  mechanical 
device,  which  shifts  the  transmitter  paper  the  space 
of  one  line  of  ordinary  writing  for  each  stroke  of 
the  switch.  The  relay  mentioned  controls  the  elec- 
trical receiver  paper  shifter,  and,  as  each  stroke  of 
the  switch  causes  a  stroke  of  the  relay,  the  receiver 
paper  is  shifted  an  amount  equal  to  that  at  the  trans- 
mitter. The  writing  space  Is  about  two  inches  long 
and  five  inches  wide,  allowing  for  three  or  four 
lines  of  writing.  When  filled  by  messages  a  few 
strokes  of  the  switch  serve  to  bring  fresh  paper 
into  position  at   both  receiver  and   transmitter. 

To  prevent  switching  on  of  the  transmitter  while 
its  home  receiver  Is  receiving  a  message  from  the 
distant  station,  an  electromagnetic  lock  is  connected 
in  the  receiver  power  circuit,  controlled  by  the  relay, 
and  locks  the  home  transmitter  In  the  "off"  position 
until  the  distant  transmitter  is  switched  off.  If  both 
transmitters   were   switched   on   at  once   neither  sta- 


tion  would    receive   any   message ;    the   lock   is   pro- 
vided to  render  this  condition  impossible. 

The  ink  supply  is  most  important,  and  is  arranged 
for  as  follows :  At  the  left  of  the  receiver  platen 
Is  a  bottle  with  a  hole  in  the  front  near  the 
bottom.  When  filled  with  ink  and  tightly  corked 
the  ink  does  not  run  out  of  this  hole,  because  of 
the  pressure  of  the  atmosphere.  The  ink  is  accessi- 
ble for  the  pen  at  the  hole,  and  the  surface  of  ink 
exposed    to    evaporation    Is    small. 

The  pen  Is  made  of  a  piece  of  german  silver  bent 
double,  after  the  manner  of  a  ruling  pen,  and  makes 
a  uniform  line  in  any  direction  over  the  paper.  It 
takes  up  its  supply  by  capillary  attraction,  from  the 
hole  in  the  front  of  the  bottle.  When  the  receiver 
is  switched  off,  retractile  springs  draw  the  pen-arms 
to  stops  so  arranged  as  to  bring  the  pen  exactly  In 
front  of  the  hole  In  the  bottle,  and  when  the  pen- 
lifter  armature  is  released  the  pen  is  caused  to 
insert  its  tip  in  the  opening.  Thus  'a  fresh  filling 
of  ink  Is  obtained  each  time  the  paper  is  shifted. 
When  not  in  use  the  pen  rests  in  the  ink,  always 
ready   to   write. 

For  the  prevention  of  mechanical  shocks  to  the 
necessarily  light-moving  system  of  the  receiver.  It 
has  been  necessary  to  supply  means  to  prevent  the 
switching  on  or  off  of  the  transmitter,  and  by  that 
action  of  the  receiver,  when  the  transmitter  pencil 
is  "out  in  the  field;"  that  is,  at  a  position  other  than 
that  corresponding  to  the  opening  in  the  receiver 
Ink  bottle,  as  in  that  case  the  receiver  pen  would 
instantly  jump  to  a  similar  position.  This  position 
is  called  the  "unison  point,"  a  term  having  its  origin 
in  the  daj^s  of  the  "self-propeller"  escapement,  telau- 
tograph. By  placing  a  catch,  released  only  by 
pressure  of  the  pencil  point  upon  it  at  the  trans- 
mitter unison  pomt  the  desired  result  Is  accom- 
plished and  the  transmitter  master  switch  cannot  be 
switched  either  "off"  or  "on"  unless  the  pencil  be 
placed  at  the  unison  point  and  held  there  until  the 
stroke  of  the  switch  is  completed.  In  this  ease,  as 
everywhere,  the  apparatus  is  made  strong  enough 
to  stand  any  possible  shocks,  and  then  every  pre- 
caution is  taken  to  prevent  their  occurrence.  Aside 
from  shock  to  the  moving  system,  these  jumps  might 
shake  the  Ink  supply  out  of  the  pen  and  prevent  the 
recording   of  the   message. 

The  pen-lifter  is  a  magnet  placed  back  of  the 
receiver  writing  platen,  and  carrying  upon  its  arma- 
ture a  rod  adapted  to  engage  with  the  pen-arm  rods 
and  raise  the  pen  clear  of  the  paper  when  the  mag- 
net Is  energized.  This  magnet  is  controlled  from 
the  transmitter  as  follows :  Beneath  the  transmitter 
platen  is  a  spring  contact,  opened  by  pressure  of 
the  pencil  upon  the  paper,  and  closed  by  a  spring 
when  the  pencil  Is  raised.  An  induction  coil  having 
an  interrupter  In  Its  primary  circuit  is  so  connected 
to  this  spring  contact  that  when  the  pencil  is  raised 
the  primary  winding  is  short-circuited.  The  Induc- 
tion coil  has  two  independent  secondary  windings 
through  which  the  two  variable  line  currents  pass 
before  leaving  the  transmitter.  The  effect  of  the 
induction  coil  and  Its  Interrupted  primary  current 
is  to  induce  in  the  two  line  currents  superimposed 
vibrations  or  "ripples"  when  the  pencil  Is  pressed 
down  on  the  paper  and  the  spring  contact  is  open. 
When  the  contact  is  closed  by  its  spring  and  the 
primary  winding  is  cut  out  no  vibrations  are  pro- 
duced In  the  line  currents.  In  one  of  the  line  wires, 
at  the  receiver,  is  placed  a  relay  upon  whose  sheet- 
Iron  diaphragm  armature  is  mounted  a  loose  con- 
tact, consisting  of  two  platinum-silver  contacts  in 
series,  sealed  in  a  glass  tube,  to  prevent  oxidation. 
A  local  circuit  contains  the  winding  of  the  pen-lifter 
magnet  and  this  loose  contact. 

When  the  vibrations  are  present  in  the  line  cur- 
dent,  due  to  the  pressure  of  the  pencil  upon  the 
paper  and  consequent  opening  of  short-circuit  of 
the  primary  of  the  Induction  coil,  the  diaphragm  of 
the  relay  is  shaken,  the  loose  contact  opened,  and  the 
pen-lifter  is"~de-energized,  its  armature  Is  drawn  back 
by  a  spring  and  the  pen  Is  allowed  to  rest  against 
the  paper.  When  there  are  no  vibrations  in  the 
line  currents  due  to  the  raising  of  the  pencil  from 
the  paper,  the  relay  diaphragm  is  at  rest  and  the 
pen-lifter  Is  energized  and  the  pen  is  lifted  clear 
of  the  paper. 

The  superimposed  vibrations  used  for  operating 
tne  pen-lifter  have  another  minor  effect.  The  sus- 
pended coils,  and  through  them  the  entire  moving 
system  of  the  receiver,  are  kept  In  a  state  of  very 
slight  mechanical  vibration  while  the  pen  is  on  the 
paper.  This  aids  the  flow  of  Ink  from  the  pen 
point,  assists  the  pen  In  passing  over  any  roughness 
or  Irregularity  in  the  surface  of  the  paper,  and  ma- 
terially reduces  friction  in  the  joints  or  pivots  of 
the  moving  system,  and  results  in  better  writing. 
Tn  some  of  the  later  instruments  the  two  relays — 
that  for  pen  lifting  and  that  for  paper  shifting  and 
power  switching — are  combined  in  a  single  piece  of 
apparatus. 

For  signaling,  a  push-button  is  placed  upon  the 
transmitter,  and  a  call-bell  or  buzzer  Is  mounted 
on  the  receiver.  This  circuit  is  disconnected  by  the 
master  switch  while  a  message  is  being .  written. 
Spring  reels  are  attached  when  needed  to  roll  up 
tiie  received  mes.sages  for  preservation  and  future 
reference. 

■  The  ordinary  arrangements  for  operation  are  as 
follows:  The  instruments  may  be  operated  singly, 
upon  a  private  line  having  an  instrument  at  each 
end,  or  on  an  exchange  system  where  a  switchboard 
provides  for  connection.    Working  in  this  way,  sat- 
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isfactory  writing  has  been  obtained  with  a  resistance 
in  each  Hne  wire  of  1,600  ohms  and  an  operating 
pressure  of  no.  Multiple  operation  can  be  carried 
out  to  a  limited  extent,  three  receivers  being  at  pres- 
ent the  maximum  number  that  can  be  operated  at 
once,  in  multiple,  using  no  volts.  This  allows  of 
placing  a  supervisorj'  machine  upon  a  line. 

When  no  response  to  messages,  beyond  a  bell 
signal,  is  required,  and  the  same  message  is  to  be 
sent  to  a  number  of  stations,  a  series  arrangement 
of  receivers  is  used.  With  a  transmitting  pressure 
of  no  volts  a  maximum  of  seven  receivers  can  be 
operated  from  a  single  pair  of  transmitting  rheostats 
and  rollers.  This  number  may  be  increased  by  in- 
creasing the  pressure  or  by  adding  additional  rheo- 
stats and  rollers,  operated  by  the  same  pencil.  Using 
both  these  methods,  a  maximum  of  50  or  more  re- 
ceivers  may  be  operated  at   once. 

Instances  in  actual  commercial  use  of  the  arrange- 
ments of  instruments  mentioned  are:  Private  lines; 
the  transmission  of  mail  and  other  orders  from 
office  to  factor^'  or  yards ;  investigation  of  checks 
over  lines  between  paying  tellers  and  bookkeepers 
in  banking  concerns,  and  transmission  of  messages. 
usuallv  in  cipher,  between  brokerage  firms  and  cable 
or  telegraph  offices.  A  few  moments'  thought  will 
bring  to  mind  many  places  where  a  telautograph 
private  line  could  be  used  to  save  time  and  trouble, 
especially  uhere  accurate  transmission  of  figures  is 
essential. 

Multiple  operation  may  be  resorted  to  when  a 
third  station  upon  a  line  desires  a  record  accessible 
at  any  time,  of  what  is  being  sent,  as,  for  instance, 
when  one  of  the  officers  of  a  bank  desires  to  know 
what  passes  between  his  bookkeepers  and  paying 
tellers.  On  such  a  line  the  third  station  receives  all 
messages  and  can  write  to  either  or  both  of  the 
other  stations,  should  the  necessity  arise. 

Series  operation  ma}'  be  used  when  several  sta- 
tions are  to  receive  the  same  message  and  no  re- 
sponse except  a  bell  signal  is  required,  as  in  sending 
orders  in  a  hotel  or  club  from  dining  room  to  kitchen, 
pantry  and  wineroom  ;  in  "reporting"  or  news  serv- 
ice, or  for  bulletin  work,  such  as  the  announcement 
of  arrival  and  departure  of  trains  to  a  number  of 
stations  in  a  large  railway  station  or  freight  depot. 
Fig.  2  shows  the  standard  commercial  instrument. 
One  of  the  most  important  uses  for  series  systems 


FIG.    2.       THE    TELAUTOGRAPH. TRANSMITTING    AND 

RECEIVING    INSTRUMENTS. 

has  been  found  in  the  United  States  Coast  Defense 
Service,  in  sending  ballistic  data,  such  as  range  and 
azimuth  of  target,  or  character  of  projectile  from 
position-finding  stations  to  the  gunners.  This  is 
called  "fire-control  communication,"  and  is  installed 
in  the  forts  by  the  United  States  Signal  Corps.  In 
a  paper  presented  [before  the  Institute]  by  Col. 
Samuel  Reber  on  "Electricity  in  the  Signal  Corps" 
[see  Western  Electrician  of  June  21  and  June  28, 
1902]  will  be  found  a  description  of  the  position- 
finding  systems  and  the  desired  characteristics  of 
a  system  of  communication  for  sending  this  data 
to  the  guns  are  stated  as  follows  :  "The  system  that 
will  successfully  solve  this  problem  must  be  simple 
in  construction,  mechanically  strong,  so  as  not  to 
be  affected  by  the  blast,  as  "the  receivers  are  placed 
close  to  the  guns,  rapid  in  operation,  and  give  a 
character  of  record  that  can  be  read  without  liability 
of  error."  Since  that  paper  was  prepared  it  has 
been  decided  that  the  receivers  must  be  mounted 
directly  on  the  gun  carriage  and  can  have  no  shelter 
other  than  that  afforded  by  their  own  cases.  Add 
to  these  requirements  the  fact  that  the  instruments 
must  be  cared  for  by  post  electricians,  and  operated 
b3^  enlisted  artillen>'men,  messages  must  be  visible 
at  night ;  and  the  operation  must  be  independent  of 
rain,  salt  mists,  cold,  heat,  or  tropical  insects,  and 
it  is  apparent  that  no  easy  problem  is  presented. 

A  special  t3-pe  of  telautograph  has  been  designed 
for  this  service  and  has  been  adopted  by  the  United 
States   Signal  Corps  for  fire-control  communication. 

In  this  service  "telautograph"  the  rather  delicate 
pen-lifter  relay  is  eliminated  and  the  receiving  pen- 
lifters  are  operated  over  a  third  line  wire  by  the 
transmitter  platen  switch  directly. 

Each  gun  receiver  is  enclosed  in  a  watertight" brass 
case,  suspended  by  springs  from  the  gun  carriage 
directly  in  front  of  the  gunner.  The  parts  are.  as 
far  as  possible,  made  "brutally  strong,"  and  the 
construction  is  as   simple  as  possible. 

The  desired  rapidity  of  operation  is  inherent  to 
the  telautograph,  and  accuracy  of  record  is  insured 
by  careful  writing  and  by  the  use  of  a  "home"  re- 
ceiver, mounted  at  the  transmitter,  where  the  op- 
erator   can    see    it    plainly,    which    is    connected    in 
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series  with  the  gim  receivers  and  records  the  mes- 
sages as  actually  sent  over  the  line. 

Freezing  of  ink  is  prevented  by  the  addition  of 
alcohol :  and  rain,  mists  and  insects,  as  well  as  the 
effects  of  the  blast,  are  shut  out  by  the  metal  case. 
A  heavy  glass  window  is  placed  in  the  case,  so 
that  messages  can  be  read  without  opening  the  case. 

A  small  incandescent  lamp  inside  the  case  lights 
automatically  w^hen  the  receiver  is  writing  and  may 
be  lighted  by  pressing  a  button  at  other  times,  thus 
providing  for  visibility  at  night.  Fig.  3  shows  the 
army  t>T)e  of  receiver  mounting. 

On  warships  there  is  a  somewhat  similar  service 
to  be  rendered,  and  the  performance  of  this  should 
fall  to  the  army  type  of  telautograph. 

Commercial  service  has  given  opportunity  for  the 
installation  of  a  considerable  number  of  private-line 
telautographs  in  actual  use,  and  at  least  three  of 
each  of  the  other  typical  installations  are  in  operation 
at  the  present  time. 

Much  of  the  improvement  in  details  of  construction 
and    reliability   in    operation    has    resulted   from   ex- 


FIG.     3.       THE    TELAUTOGRAPH. — ARMY    TYPE     OF    RECEIVER 
MOUNTING. 

perience  gained  in  efforts  to  perfect  the  service  of 
these  commercial  plants.  The  experience  leading  up 
to  the  special  army  type  of  telautograph  has  ex- 
tended over  a  period  of  about  five  years,  and  in  the 
present  instrument  all  the  requirements,  unusually 
severe  as  they  are,  have  been  successfully  fulfilled. 

Discussion, 

C.  O.  Mailloux,  New  York:  I  ask  what  is  the 
longest  distance  which  has  been  attained  and  what 
are  the  prospects  of  longer  distances? 

Mr.  Dixon :  The  distance  is  apparently  purely  a 
matter  of  resistance,  and  the  most  we  have  worked 
with  so  far  is  1,600  ohms  on  each  line  working. 
The  longest  line  in  actual  operation  was  seven  miles, 
submarine  cable,  at  Portland,  Maine,  for  the  army. 
The  army  instruments  are  somewhat  specially  made; 
as  they  have  to  work  outdoors  without  any  protection 
at  all,  so  w^e  put  them  in  a  brass  case.  They  have 
to  be  visible  at  night,  and  there  is  a  lamp  which 
lights  at  the  time  the  machine  is  writing. 

E.  B.  Fahnestock,  Brooklyn :  How  does  a  varia- 
tion in  the  insulation  of  a  line  affect  the  work? 

Mr.  Dixon :  It  will  affect  the  shape  of  the  fields 
to  some  extent.  If  it  is  uniform  on  both  lines,  it 
can  be  provided  for  w'ith  a  line  adjuster  fastened 
to  the  transmitter.  In  the  army  work  there  is  a 
receiver  mounted  before  the  eyes  of  the  sender,  and 
he  can  see  what  is  going  to  the  line.  If  he  finds 
the  field  is  getting  out  of  shape  he  can  adjust  the 
lines,  and  take  care  of  that.  In  commercial  work 
we  have  not  had  any  difficulty  with  these  things,  as 
yet,  as  the  insulation  has  been  good  on  all  the  lines 
we  have  worked. 

Air.  Bates :  Will  Mr.  Dixon  tell  us  if  it  is  possible 
to  send  a  message  to  several  different  stations  at 
the  same  time? 

Mr.  Dixon :  This  set  consists  of  seven  receivers. 
There  are  only  two  here  represented  in  the  experi- 
ment. We  can  manage  seven  receivers  with  one 
pair  of  rheostats.  Where  there  are  a  larger  number 
than  seven  to  be  operated,  w^e  double  up  the  rheo- 
stats and  have  a  couple  of  transmitters;  but  we  can 
take  care  of  seven  receivers  from  each  pair  of  rheo- 
stats. We  also,  within  certain  limits,  operate  on 
multiple — that  is,  we  can  handle  four  receivers  in 
multiple  by  using  high  resistance  in  the  suspended 
coils  instead  of  the  low-resistance  ones  that  we  use 
generally.  There  is  a  limit  to  the  amount  of  wire 
we  can  get  on,  and  the  weight  we  can  permit  in 
the  coils   to   carry  the   weight  back   and    forth. 

A.  C.  Crehore,  Yonkers,  N.  Y. :  I  ask  whether 
it  is  an  error  in  the  paper,  stating  that  one  ampere 
is  required? 

Mr.  Dixon:  No,  sir;  that  is  correct.  The  rheo- 
stats have  about  a  quarter  of  an  ampere,  the  induc- 
tion-coil circuit  about  one-eighth,  and  the  variable 
line  currents  may  get  as  high  as  one-quarter  each, 
which  will  make  it  one  ainpere.  In  the  receivers  the 
field-magnet  winding,  excited  from  the  direct-current 
circuit,  has  180  ohms,  and  the  resistance  of  the 
paper  shifter  has  about  500,  and  it  takes  about  an 
ampere  there.  The  maximum  current  on  the  line 
in  an  ordinary  set  is  alx)ut  one-third  of  an  ampere, 
an  average  of  about  two-tenths  on  each  wire. 

Townsend  Wolcott,  New  York:  These  army  in- 
struments   were    designed    especially    for   the    Signal 
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Corps,  and,  as  Mr.  Dixon  said,  one  of  tlie  principal 
requirements  is  tliat  they  slioiild  be  able  to  with- 
stand the  concussion  of  the  guns.  We  had  some 
doubt  at  first  whether  the  instrument  would  stand 
it,  but  so  far  it  has  withstood  any  explosion  we  have 
had.  We  have  not  had  any  real  warfare  since  we 
have  used  the  instruments,  but  in  all  the  experi- 
ments we  have  made  they  have  come  out  all  right. 
The  explosion  of  the  guns  does  not  interfere  with 
the  writing.  It  did  at  first  spatter  the  ink,  but  that 
has  been  remedied.  The  springs  take  care  of  a  good 
deal  of  the  jar.  A  year  ago  last  summer,  at  Port- 
land, during  the  maneuvers,  they  fired  at  a  scow. 
The  rangefindcrs  look  at  the  vessel  and  take  the 
range.  At  the  end  of  a  certain  interval  of  time, 
say  a  minute  or  so,  they  observe  the  position  again, 
and  after  two  or  three  observations,  the  position 
where  the  vessel  will  be  at  the  end  of  the  next  30 
seconds  is  predicted  by  calculation,  and  that  informa- 
tion is  sent  to  the  gunners.  That  is  the  use  of  the 
telautograph,  to  send  the  information  to  the  gun- 
ners. The  gunners  aim  the  guns  to  the  position 
indicated,  and  then,  when  the  signal  to  fire  comes, 
they  discharge  without  seeing  the  object  at  all. 
Somebody  made  a  mistake  and  wrote  a  3,  which 
looked  like  a  s,  and  the  gunner  saw  it,  and  came 
near  making  a  real  hit,  but  that  was  not  the  fault 
of  the  instrument;  it  was  the  fault  of  the  man  that 
did  the  writing.  He  should  have  written  so  that 
the  gunner  knew  what  he  meant. 

Mr.  Dixon:  In  regard  to  the  shock  to  these  par- 
ticular instruments  (the  instruments  used  in  the 
demonstration),  I  will  say  that  they  were  on  the 
battleship  Alabama  for  several  weeks,  and  the  men 
tried  to  use  them  up.  They  put  them  as  near  the 
middle  as  they  could  get  them  of  a  13-inch  gun. 
and  trained  the  gun  parallel  to  the  instrument,  hut 
they  did  not  seem  to  discover  any  faults  in  the 
instrument  at  all. 


Electric  Motor  on  Swing  Saw. 

A  desirable  location  for  an  electric  driving  motor 
was  secured  in  the  swing-saw  outfit  shown  in  the 
accompanying  illustration  by  slightly  modifying  the 
yoke  casting  of  a  standard  swing  saw  built  by  M.  B. 
Tidey  of  Newark,  N.  J.  The  motor,  as  shown,  is 
mounted  above  and  attached  to  the  frame,  with  which 
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it  swings.  It  is  of  the  semi-enclosed,  shunt-wound 
type  manufactured  by  the  Crocker-Wheeler  Com- 
pany, Ampere,  N.  J.  When  run  at  full  speed  (1,170 
revolutions  per  minute)  four  horsepo^^  er  is  devel- 
oped by  the  motor,  wdiich  drives  the  iS-inch  circular 
saw,  through  a  belt  connection,  at  approximately 
2,500  revolutions  per  minute.  The  motor  is  mounted 
so  that  its  center  of  gravity  is  one  inch  forward  of 
the  center  line  of  the  trunnions  on  which  the  frame 
swings.  The  result  is  that  when  not  in  use  the  saw- 
swings  back  out  of  the  way,  thus  eliminating  the 
use  of  the  customary  counterweight. 

In  the  picture  the  frame  is  shown  held  in  working 
position  so  as  to  give  full  view  of  the  saw%  but  ordi- 
narily, w'hen  not  in  use,  it  swings  back,  clear  of  the 
table,  against  a  stop.  The  bench  is  of  hardwood, 
supported  at  the  ends  by  cast-iron  legs  and  at  the 
center  by  a  bracket,  as  shown  in  the  cut.  It  is  gradu- 
ated in  inches  and  has  two  adjustable  stops  to  fa- 
cilitate the  cutting  of  lengths  in  duplicate.  The  equip- 
ment, controlled  by  a  starter,  shown  mounted  on 
the  right-hand  upright,  at  the  operators  constant 
command,  makes  a  very  compact  and  convenient  unit. 


Considerable  progress  has  been  made  in  the  work 
of  utilizing  the  water  of  the  Tequixquiapam  springs, 
in  the  state  of  Queretaro,  Mexico,  for  pow'er  pur- 
poses. The  water  o(  these  springs  will  be  conveyed 
through  a  canal  to  the  .igricultural  regions  of  San 
Juan  del  Rio  after  it  has  first  been  used  to  generate 
electric  power.  The  power  generated  at  Tequis- 
quiapam  will  be  conveyed  to  the  city  of  Queretaro 
by  transmission  lines  and  will  be  used  to  light  that 
city  and  to  operate  factories  and  other  industries. 
Engineer  H.  Alcocer  is  in  charge  of  the  construc- 
tion of  the  works. 
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Underground  Railways.' 

Bv  William   Bakclay   Paksons. 

In  ilie  Uniicd  States  there  have  been  conslnutcd 
r.r  put  under  construction  only  three  iiiidergronnd 
railways  lor  local  transit.  While  it  is  difliciill  to 
estahlish  rules  of  practice  from  three  examples, 
nevertheless,  as  these  lines  differ  in  many  respects, 
in  feature  of  design  and  construction,  from  similar 
lines  in  Europe,  these  different  characteristics  can 
he  set  down  as  determining  the  tendency  of  American 
practice.  The  three  railways  referred  to,  in  order 
of  their  construction,  arc  as  follows: 

.Miles  Miles  tinder 

Constructed.  Constrtictioii.  Total. 

Boston 3.1  1.2  *.3 

New  York 15.5  3-5  I9.0 

Philadelphia 20  

In  addition  to  the  above  mileage,  which  is  ex- 
chi.sive  of  elevated  or  viaduct  extensions,  very  ex- 
tensive additions  are  being  considered  for  New  Yoi-k, 
and  some  additions  in  both  Boston  and  Philadelphia. 
These  extensions  will  be  constructed  in  accordance 
with  the  same  standards  as  liie  lines  already  in  op- 
eration. 

The  characteristic  features  of  these  railways,  and 
in  which  they  differ  from  European  practice  in  similar 
railways,  are ; 

1.  Near  approach  to  the  street  surface. 

2.  The  use  of  steel  lieams  in  walls  as  well  as  in 
roofs. 

3.  Simplicity  of  design  in  steel  strncUn^e. 

4.  The  use  of  concrete  instead  of  brick  or  sione 
masonry. 

5.  The  use  of  reinforced  concrete. 

6.  The  addition  of  extra  tracks  for  exprc^^  or 
special  service. 

7.  .-X  freedom  in  design  wdiereby  the  general  type 
of  structure  is  changed  to  meet  local  requirenicm.-. 

The  three  lines  under  consideration  have  eac!i.  for 
a  portifin  of  the  route,  more  thaii  two  tracks.  In 
Boston  the  additional  tracks  made  a  four-track  line, 
;;11  four  tracks  being  intended  for  (and  were  for 
several  years  used  for)  trolley  cars  which  bcc.-iitic 
surface  cars  after  passing  the  limits  of  the  sub\v;iy. 
.At  present  two  of  the  four  tracks  are  used  tempo- 
rarily by  trains  running  over  elevated  structures  in 
the  outlying  districts,  but.  as  soon  as  a  new  neighbor- 
ing parallel  subway  can  be  built,  the  "elevated"  trains 
will  be  placed  in  it  and  all  the  tracks  of  the  old 
sf.bway  will  be  restored  to  their  original  use.  ,  '1  be 
arrangement  in  Philadelphia  is  similar  to  the  present 
arrangement   in    Boston. 

In  New  York  the  additional  tracks  are  provided  to 
furnish  express  facilities,  so  that  in  the  same  railway 
two  liinds  of  service  are  provided,  one  for  local 
needs,  that  is,  trains  stopping  at  intervals  of  about 
one-fourth  mile,  and  the  other  for  a  longer  distance 
travel,  with  stops  averaging  i'.-;  miles.  The  local 
trains  inake  an  average  speed  of  about  15  miles  per 
hour,  the  express  trains,  owing  to  the  fewer  stations, 
a  speed  of  about  30  miles  per  hour,  time  lost  in 
stops  included  in  both  cases.  For  the  seven  miles 
traversing  the  portion  of  the  city  where  there  is  the 
densest  traffic,  this  four-track  arrangement  permits 
the  running  of  express  trains  in  both  directions. 
Beyond  this  section  thKe  tracks  on  two  diverging 
lines  are  provided,  enabling  an  express  service  to 
be  furnished  in  the  direction  of  major  traffic;  that 
is,  southward  to  the  commercial  district  in  the  morn- 
ing, northward  to  the  suburban  residential  district 
in  the  evening.  In  order  that  full  advantage  may  be 
taken  of  this  opportunity  for  fast  service,  the  trains 
in  New  York  are  equipped  with  a  greater  amount  of 
power  than  has  hitherto  been  realized  in  actual  prac- 
tice. The  trains  are  to  be  self-contained  as  to  power, 
that  is.  proptJIed  by  motor  cars  and  not  by  loco- 
motives. The  motor  cars  have  each  two  200-horse- 
power  motors,  and  the  train  make-up  is  so  adapted 
that  an  express  train  will  consist  of  five  motor  cars 
and  three  trailers.  Each  motor  car  weighs  when 
loatled  with  passengers  4,^Vj  Ions,  and  the  trailers 
33  tons,  or,  say,  316'i  tons  for  the  train  complete. 
Tile  nominal  horsepower  per  ton  of  trains  is  therefore 
f\32.  This  power,  however,  can  be  increased  grtn;ly 
dtiring  the  period  of  acceleration,  when  there  will 
be  available  about    10  horsepower  per   ton   of  train. 

The  .American  luidergrountl  railways  have  been 
designed  to  accommodate  two  kinds  of  traffic,  cither 
train  and  individual  surface  cars,  or  express  and 
local  trains,  and  therein  they  present  distinctly  dif- 
ferent characteristics  from  underground  railways  of 
other  ctmntries.  This  basal  feature  in  design  inev- 
itably involves  varying  designs  in  structure,  in  onlcr 
that  the  two  services  may  be  accommodated  satis- 
factorily and  mutually.  Stations  of  different  types 
pre  at  once  involved;  depressed  tracks  to  make  junc- 
liors  with  the  central  tracks  and  avoid  rail  crossings 
of  the  upper  ones  are  necessitated.  When  once  the 
uniformity  of  design  has  been  broken,  other  varia- 
tions will  always  follow.  'I'berefore.  although  the 
general  Ivpe  of  .American  underground  railway  can 
be  said  to  be  a  structure  with  a  Hat  roof  supported 
bv  rows  of  columns  between  the  tracks,  the  designei> 
of  the  subway  have  not  hesitated  to  depart  from 
this  standard  whenever  local  conditions  gave  prfiper 
warrant  for  so  doing,  and  in  considering  .American 
prai-iice  this  freedom  of  variation  or  departure  is 
a  characteristic  to  be  boriie  in  mind.  Thus,  in  Bos- 
lou.  of  a  total  mileage  of  4.3  miles.  45  per  cent,  is 

I,  All  aliridk'ement  of  a  paper  presented  belore  Section  C  of 
the  International  EiisineerinB  Concress  at  St.  Louis  on  October  s. 
icAu.  The  author  is  chief  eoKineer  ol  the  Rapid  Transit  Cominis 
sion  0!  New  York  city, 


in  two-track  standard  or  reinforced  concrete,  flat-top 
section ;  15  per  cent,  is  in  four-track  standard  section  ; 
18  per  cent,  is  in  two-track  arch  section,  some  built 
in  cut  and  cover  and  some  by  a  half-shield,  and  22 
jier  cent,  is  in  sub-aqueous  arched  work  under  com- 
pressed air.  Similarly,  in  New  York,  the  total 
length  of  subway  constructed  or  under  construction 
is   di^■ided   among   the    following   types: 

Miles. 

Sini:le-track.     Arched..,. 0.14 

Uouble-track.    Standard 4  17 

Double-track.     Arched 3-95 

Double-track.     In  single  tubes j.36 

Three-track.     Standard 2.20 

Three-track,     Arched  0.17 

Four.track.     Standard 5.64 

Four.track,     In  two-track  arches 0.38 

Five-track.    Standard    0.74 

Eicht-track,     Standard 0.25 

Total to.,. .J 

The  last   two  types  cover  yards  and  sidings.     Of 
all  the  above   14.22  miles  are  in  cut  and  cover,  3.42 
miles    in    ordinary    tuiuiel,    counting   the    four-track 
work    in     double    tunnels    as     the    equivalent 
length    of    actual    tumiel,    and    1.36    miles    in 
tubular  tunnel,  for  the  most  part  tmder  ct)m- 
pressed  air.     In   the  case  of  both  Boston  and 
New  York,  in  addition  to  the  above  variations 
in    type    of    structure,    there    are    many    minor 
variations,  all  requiring  special  treatment,  such 
as    cross-overs,    tracks    passing    beneath    otlier 
tracks,  loops,  etc. 

The  permanent  way  consists  of  w'ooden  ties, 
not  preserved  except  as  protected  by  tie-plales, 
laid  in  fine  broken-stone  ballast  and  carrying 
heavy  rails,  the  bea^-iest  section  bein.g  u^cd 
in  New  York,  where  the  weight  is  100  pound, 
per  yard.  In  order  to  maintain  a  fast-nmniim 
ser\-ice  at  the  mininuur.  interval,  aulomaiic 
home  and  distance  signals  are  adopted,  and. 
in  addition,  an  automatic  device  whereby  if  a 
motorman  overruns  a  signal,  power  is  at  once 
cut   off  the  train   and   the  brake   is  applied. 

In  oper.'ition  usual  .American  practice  is  rWitKi 
followed.  There  are  no  classes,  ainl  a  uniform 
fare  of  five  cents,  regardless  of  distance  is  charged, 
"while  the  cars  are  of  the  ordinary  type  with  end  doors. 
Both  end  and  middle  doors  are  used  in  Boston. 
In  order  to  reduce  to  the  minimum  the  chance  of  fire 
the  cars  for  the  New  "\'ork  subway  were  designed  with 
a  metal  underframe.  and  the  floor  is  covered  on  the 
underside  with  a  special  asbestos  product.  .All  wiring 
is  carefully  done  ;  parts  subiect  to  short-circuit  are 
separated,  and  all  points  of  electrical  connections  are 
isolated  in  asliestos  fireproof  cases.  W^ork,  however, 
has  been  l>egun  on  an  all-metal  car  of  which  there 
is  every  promise  of  ultimate  success,  and.  at  a  cost 
and  of  a  weight  no  greater  than  a  well-built  com- 
posite car  as   described  above. 

Power  is  universally  electric,  and  furnished  to  the 
trolley  cars  by  the  usual  overhead  wire  and  to  the 
trains  by  a  third  rail.  On  the  trains  the  power  is 
utilized  on  motor  cars,  the  motor  cars  being  under 
a  multiple-unit  control.  The  power  is  carried  through 
the  subways,  in  the  case  of  New  York  and  Phila- 
delphia, bv  cables  drawn  through  terra-cotta  ducts 
built  in  the  side'  walls,  and  thus  protected  fully 
against  damage  by  train  derailment.  The  cables  are 
led  to  the  ducts  through  manholes  from  the  street 
surface  directly.  The  power  itself  is  produced  in 
large  central  stations  by  alternating-current  dynamos 
of  the  ordinary  type,  sending  out  the  current  at 
high  voltage  (11,000  volts),  transformed  and  reduced 
in  sub-stations  to  direct  current  at  5iO  volts,  at 
which  pressure  it  is  fed  to  the  line.  In  size  such 
central  stations  attain  large  proportions.  In  order 
to  supply  the  necessary  power  for  the  rapid-transit 
service  in  New  York,  on  68.6  miles  of  numing  track, 
partly  underground  and  partly  elevated,  the  main 
powder  house  is  6x)3  feet  long  and  210  feet  eight 
inches  wide,  and  123  feet  high.  It  contains,  as  the 
basis  of  the  main  plant,  ii  generating  units  i;ated 
nominally  at  .li.ooo  kilowatts,  and  capable  of  deliver- 
ing, at  the  lime  of  maxinuun  load,  "..'ioo  kilow.atts 
each.  Each  is  operated  by  a  separate  engine  witii  a  . 
capacity  of  from  7.5CO  10  11.000  horsepower.  These 
.generators  arc  of  tlie  three-phase,  alternating-current 
tvpe,  25  cycles  ner  second,  and  operating  at  11.000 
volts.  The  total  ener.gv  produced  when  the  engines 
arc  w^orked  to  their  full  canacitv,  including  the  sub- 
stitute engines,  is  132,000  horsepower.  This  repre- 
sents the  largest  steam-driven  power  installation 
hitherto  constructed,   and,   as   such,   is  interesting. 


American    Conduit  Company's    Booth  at 
St.  Louis  Exposition 

The  accompanying  cut  illustrates  the  conduit  dis- 
play made  at  the  St.  Louis  Exposition  by  the  Ameri- 
can Conduit  Company.  This  view  of  the  booth 
shows  the  "ofiice  end.''  .At  the  other  extremity  is  to 
he  seen  the  e-xample  of  construction.  The  exhibit 
demonstrates  the  high  class  of  umlerground  con- 
struction obtained  by  the  use  of  the  .American  bitu- 
minized  fiber  conduit.  It  consists  of  a  portion  of  a 
manhole,  showing  the  neatness  of  work  possible  with 
this  conduit  at  the  entrance  of  the  manhole.  There 
is  also  a  portion  of  the  underground  system,  with 
the  street,  the  earth  and  the  concrete  filling  removed 
to  expose  the  ducts  themselves.  This  portion  brings 
out  one  of  the  advantages  of  long  lengths,  namely, 
few'  joints  in  the  system  ;  and  it  also  shows  the  per- 
fect and  permanent  alignment  secured  and  tiie  sealed 
joiiUs — a  feature  invented  and  introduced  by  this 
company. 

.Another    portion    of    the    exhibit    shows   the    open 
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trench  with  the  various  layers  of  ducts  as  they  appear 
in  the  course  of  actual  progress  of  the  construction 
work.  There  are  also  some  bends  of  various  radii 
and  diameter  and  some  lengths  of  conduit ;  also  some 
interesting  photographs  showing  construction  work 
in  various  cities  where  bituminized  fiber  conduit  has 
been  used.  .An  attractively  furnished  office  or  recep- 
tion room  is  provided  for  the  convenience  and  com- 
fort of  those  who  are  directly  or  indirectly  inter- 
ested in  electrical  conduits. 

The  company  hopes  shortly  to  give  some  interesting 
demonstrations  in  the  way  of  tests,  showing  the  high 
insulatin'g  qualities  of  its  conduit. 


Copper  Market. 

Copper  for  weeks  has  gradually  been  improving, 
and  prices  during  the  latter  part  of  October  were 
the  highest  since  the  month  of  May,  being  izVi  cents 
a  pound  for  electrolytic  wire  bars  and  13V4  to  13% 
for  Lake.  .A  month  before  electrolytic  was  12.65  to 
12.75  eents  and  Lake  i2-'>.'i  cents  a  pound.  Unusually 
large  exports  kept  slocks  down  in  this  country  to 
a  safe  limit,  and  the  position  of  copper  from  the 
sellers'  point  of  view  is  very  satisfactory.  It  is  fair 
to  expect  an  increased  domestic  demand  eventually, 
but  thus  far  the  spirit  of  conservatism  appears  to 
have  a  pretty  strong  hold  on  the  home  buyer.  The 
trade  seems  more  or  less  a  unit  in  keeping  its  piir- 
cbases  down  to  a  restricted  plane,  and  is  not  dis- 
posed greatly  to  exceed  its  actual  requirements 
when  providing  itself  with  new  supplies  of  raw 
material. 


Shall    the    Trans-Siberian    Railroad    Be 
"  Electrified"? 

.A  recent  issue  of  Engineering  (Loudon)  states  that 
two  rather  ambitious  schemes  for  electric  traction 
on  a  large  scale  have  recently  been  brought  before 
the  Electrotechnical  .Association  of  St.  Petersburg. 
The  first  is  no  less  than  the  electrification  of  the  trans- 
Siberian  railroad,  a  project  considered  by  Count  A.  F. 
Lubienski  as  not  only  desirable  but  necessary.  The 
transportation  of  passengers  and  goods  on  this  rail- 
^\ay.  apart  from  the  traffic  due  to  the  war,  has  devel- 
oped to  such  an  extent  that  it  will  soon  become  neces- 
sary to  increase  the  number  of  trains.  Ow'ing  to 
several  circumstances,  particulars'  the  lightness  of  the 
rails  and  the  insufficiency  of  water,  the  cxistin,g  trahis 
are  said  to  have  reached  their  practical  limit  of  speed  ; 
and  though  the  w^ater  difficulty  might  be  met  by  ca- 
nalization or  other  means,  the  relaying  of  the  track 
would  entail  an  enormous  expenditure  of  money  and 
time  The  count  maint;iins  that  the  most  rational 
and  economical  way  of  meeting  the  case  is  by  the 
introduction  of  electric  traction  on  some  parts  of  the 
line  at  least.  The  existing  track  would  be  made  use 
of  and  the  many  sharp  curves  and  heavy  gradients 
\viiuld  not  limit  the  speed  of  a  multiple-unit  electric 
train  to  the  same  extent  as  in  the  case  of  a  train 
drawn  by  a  steam  locomotive.  It  is  proposed  to  make 
use  of  the  rivers  and  waterfalls  along  the  course  of  the 
line  for  the  supply  of  electric  energy,  wdiich  would 
be  generated  at  power  stations  from  too  kiloinelers  to 
200  kilometers  apart  and  dislributetl  in  lioth  directions 
to  transformer  sub-stations  at  a  pressure  of  perhaps 
ico.ooo  volts. 

The  second  project  was  brought  forward  by  Mr. 
G.  O.  Graftis.  He  proposes  the  electrification  of  the 
Caucasian  railways  on  the  grounds  that  electric  trac- 
tion is  particularly  adapted  to  a  mountainous  coun- 
try and  that  abundance  of  power  is  at  hand  in  the 
waterfalls  of  the  Caucasus.  The  large  luimber  of 
rivers  and  mountain  torrents  watering  the  district 
through  which  the  railway  runs,  and  supplying  up  to 
80  cubic  meters  of  water  per  second,  constitute  an 
ideal  source  of  power,  which  could  be  turned  to 
account  with  little  difficulty.  .As  to  the  expense  of 
constructing  a  line  along  the  rocky  coast  of  the 
Black  Sea,  the  speaker  adduced  fi,gures  showing  the 
cost  of  the  Italian  Lecco-Soiulrio-Chiavenna  electric 
railway  and  the  \'ladika\ kase  steam  railway.  He 
i-stimatcd  that  the  establishiTiLiit  of  cetUral  stations 
.ind  snb-slations  ei|uipped  with  plant  for  producing 
tbree-i>hasc  current  at  30.000  volts  would  entail  an 
expense  of  ii.ooo.ooo  above  the  cost  of  a  steam  scrv- 
i'-e.  On. the  other  hand,  the  working  expenses  of 
the  electric  service  with  the  same  amount  of  passcii- 
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gers  and  freight  carried  would  show  an  annual  sav- 
ing of  iSoo  per  mile  as  compared  with  steam.  It 
is  also  claimed  that,  as  the  electric  service  would 
admit  of  heavier  gradients,  the  construction  of  the 
permanent  way  would  be  cheapened. 

After  the  meeting,  in  consequence  of  the  impor- 
tance of  schemes  of  this  nature  to  a  district  well 
supplied  with  waterpower,  the  Electrotechnical  As- 
sociation appointed  a  committee  to  make  an  exhaust- 
ive   investigation    of    the    subject. 


Direct-connected  Gas-engine  Unit. 

The  illustration  presented  herewith  is  one  of  the 
modern  designs  of  a  direct-connected  gas  engine  and 
dynamo  as  built  by  Fairbanks,  Morse  &  Co.  01  Chi- 
cago, showing  the  simplicity  of  the  engine  and  the 
small  rtoor  space  which  an  outfit  of  this  kind  occu- 
pies. Engines  of  this  type  can  he  had  in  sizes  ranging 
from  two  horsepower  to  300  horsepower.  It  will  be 
-een  that  the  engine  is  out  of  the  vertical  order,  with 
the  cylinder  placed  on  top  of  an  oil-tight  crank  case 
This  arrangement  not  only  affords  lubrication  for 
the  bearing  but  at  the  same  time  prevents  any  throw- 
ing of  oil  about  the  premises  or  the  possibility  of  any 
objectionable  odor  being  emitted  from  burnt  lubri^ 
eating  oil  which  would  pass  into  the  engine  room. 
The  engines  are  fitted  with  a  volume  governor, 
which  regulates  the  amount  of  fuel  supplied  to  the 
engine  in  direct  proportion  to  the  load  applied  to 
the  generator.  The  generator  being  direct-connected 
to  the  shaft  of  the  engine,  the  same  conditions  are 
afforded  as  when   using  the   most  approved  type  of 


Advisability  of  Substituting  Electric  for 
Steam  Traction.' 

By  J.   G.   White. 

1.  There  should  always  be  a  substantial,  and,  un- 
der favorable  circumstances,  a  very  large  increase 
in  gross  receipts,  due  to  specific  advantages  of  elec- 
tric traction,  among  which  are: 

(a)  Increased  general  comfort  of  passengers,  con- 
tributed to  by  greater  cleanliness,  better  ventilation, 
more  brilliant  and  better  distributed  lighting  and 
more  equable  heating  of  cars. 

(b)  Higher  speeds,  due  largely  to  increased  accel- 
erations rather  than  to  higher  maximum  speeds. 
Such  accelerations  are  attainable  because  of  increased 
traction  coefficient,  due  to  uniform  torque,  use  of 
powerful  motors  and  to  greater  weight  on  driving 
wheels. 

(c)  More  frequent  service,  either  with  single  cars, 
which  can  be  operated  at  a  cost  justified  by  their 
earnings,  or  by  trains  operated  by  multiple-unit  con- 
trol, of  such  length  as  will  accommodate  the  chang- 
ing volume  of  traffic. 

2.  There  will  be  a  considerable  increase  in  capital 
invested,  with  proportionate  increase  in  fixed 
charges. 

The   total   cost   of  rights-of-way,    roadbed,    tracks, 
stations,   signaling  systems  and  similar  minor  items 
shouW.    although    differing    in     detail,    be 
substantially  the  same. 

The  cost  of  rolling  stock  should  be  nearly 
the  same,  although  electric  motors  and 
tracks,  with  accessories,  usually  cost  slightly 
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direct-connected  steam  set.  The  generators  used  with 
these  sets  are  also  manufactured  by  the  company 
and  are  o^  the  ordinary  direct-current  type  to  cor- 
respond to  the  capacity  of  the  engine. 

In  localities  where  natural  gas  is  available  the 
cost  of  fuel  would  be  very  much  less  than  when 
u>.ing  gasoline  or  illuminating  gas,  the  average  price 
being  about  one-quarter  of  that  of  illuminating 
gas.  At  such  prices  for  fuel  the  cost  of  electric  light 
produced  by  usnig  an  engine  such  as  has  been  de- 
scribed would  he  comparatively  trifling.  Considering 
the  economy  in  another  light,  it  is  said  that  the  cost 
uf  electric  light  produced  as  above  would  be  about 
one-tenth  the  cost  of  the  same  amount  of  light  when 
l>roduced  by  I)urning  gas  direct  in  an  (tpen  Hanic. 
Current  fmui  the  gas-engine  unit  is  also  available 
l'.>r  power  for  electric  fans  and  thelike. 


Lamp-socket  Ring. 

A  new  device  which  is  exploited  by  the  11.  W. 
johns-Manville  Company  of  New  York  city  is  illus- 
!  rated  herewith  and  is  termed  the  Electrobestos  in- 
candescent lamp-socket  ring.  Electrobestos  is  an 
asbestos  product,  and  the  rings  made  from  it  are 
fireproof  and  practically  non-breakable,  thus  being 
especially  adapted  to  street-railway  and  steamship 
service.  These  socket  rings  will  not  melt  like  rub- 
ber, neither  will  they  break  through  vibration  or 
because  of  atmospheric  changes  as  do  the  porcelain 
rings.  These  features  alone  make  them  worthy  of 
attention.  Their  non-conducting  properties  have  been 
established  in  a  breakdown  test  of  2.000  volts. 


The  committee  on  state  legislation  recently  recom- 
mended to  the  City  Council  of  Chicago  that  "a  bill 
be  presented  to  the  Legislature  giving  the  city  the 
right  to  own  and  operate  gas  and  electric-light 
plants,  as  the  Mueller  act  confers  the  right  to  mu- 
nicipal owncrsliip  of  street  railways.  The  fii'st  step 
was  also  taken  toward  securing  for  Chicago  the  right 
10  regulate  the  price  of  gas.  The  committee  on  state 
legislation  recommended  to  the  council  that  it 
memorialize  the  general  assembly  to  pass  a  bill  giv- 
ing the  citj'  the  necessary  authority. 


more  than  locomotives  of  the  same  aggregate  ca- 
pacity. 

The  cost  of  central  power  station  and  of  dis- 
tributing and  contact  systems  is  a  large  item,  against 
which  steam  equipment  has  ordinarily  no  counter 
charge. 

In  exceptional  cases  increased  capacity  of  lines 
and  terminals  may  be  secured  by  electric  equipment 
with  less  investment  than  in  any  other  way.  Such 
increased  capacity  will  be  due  principally  to  the 
higher  average  speeds,  making  it  possible  to  run 
more  trains ;  more  rapid  operating  of  trains  into 
and  out  of  terminals,  increasing  their  capacity  by 
as  much  as  100  per  cent.,  or  use  of  electric  locomo- 
tives more  powerful  than  any  steam  locomotive 
which  can  be  constructed  under  existing  limitations. 

^.  Operating  costs  on  exceptional  roads  will  be 
somewhat  decreased  under  electric  traction.  On 
other  lines,  still  favorable  to  electric  traction,  oper- 
ating costs  will  increase,  but  the  gross  earnings  will 
be  increased  by  a  larger  amount. 

]\Iore  in  detail,  general  expenses  should  not  be 
substantially  altere4;  maintenance-of-way  and  build- 
ings should  be  slightly  less  with  electric  traction, 
owing  to  absence  of  pounding  of  reciprocating  parts 
of  locomotives,  better  distribution  of  weights  and 
absence  of  deleterious  gases. 

Owing  to  absence  of  smoke  and  gases,  maintenance 
of  cars,  etc.,  should  be  moderately  less,  while  the 
maintenance  of  motor  equipments  will  probably  be 
less  than  50  per  cent,  of  the  cost  of  maintaining  loco- 
motives for  equal  service,  partially  offset  by  repairs 
to  stations  and   distributing  systems. 

Wages  should  be  somewhat  less,  due  partly  to  the 
possibility  of  securing  men  at  lower  rates  per  hour, 
but  more  especially  to  increased  mileage  attained, 
partly  because  there  is  no  necessity  of  waiting  about 
in  terminal  yards  with  steam  up  until  called  for. 

Ordinarily  fuel  costs  ■  will  not  greatly  differ, 
although  substantially  less  with  electric  traction  in 
favorable  cases. 

Fuel  cost  may,  in  exccplional  cases,  be  slightly 
reduced  by  return  of  current  to  line  on  down  grades, 

I.  Concluding  portion  of  a  paper  presented  in  Section  F  of  the 
Iniernational   Entrineering    Concress  at  Si,  Louis  on  October  4, 

1904-    Mr.  White  is  an  electrical  engineer  of  New  York  city, 


and  during  certain  periods  of  retardation,  but  ordi- 
narily this  is  not  justified.  In  special  cases  power 
costs  may  be  reduced  by  the  use  of  waterpower,  or 
in  other  ways,  such  as  sale  of  current  for  light  and 
power  in  territory  occupied  by  lines  electrically 
operated. 

On  the  whole,  total  operating  costs  will  not  greatly 
differ,  but  whether  they  will  be  increased  or  de- 
creased can  be  determined  only  by  a  careful  study 
of  each  special  case.  Rarely,  if  ever,  will  operating 
costs  be  reduced  sufficiently  to  cover  interests  on 
additional  investment  required,  the  expected  gain 
from   conversion  being  from   increased   receipts. 

The  relative  importance  of  the  different  items 
entering  into  operating  costs  may  be  better  appre- 
ciated by  some  specific  figures. 

For  the  year  1903  the  total  expenses  of  the  Penn- 
sylvania division  of  the  Pennsylvania  railroad  were 
$47,722,082,  of  which 

Locomotive  repairs  amounted  to §3,886,860 

Locomotive  fuel 4.716,485 

Locomotive  labor 4.154.057 

It  is  thus  clear  that  each  of  these  three  items 
approximates  10  per  cent,  of  the  total  operating 
expenses,  so  that  they  are  about  equally  important. 
For  reasons  given  in  the  body  of  the  paper  it  seems 
probable  that  saving  in  locomotive  repairs  and  loco- 
motive   wages    are    each    likely    at    times    to    e.xceed 
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savings    in    fuel,   althongli   tlie   latter   lias    frequently 
received   nearly  all   the  attention  in   discussions. 

4.  Reliability  and  Safety. —  With  thoroughly  good 
equipment  there  should  be  little  difference  between 
the  two  systems;  but  with  inferior  installations, 
electrical  equipment  will  suffer  by  comparison  from 
somewhat  greater  chance  of  interruption  to  service 
and  increased  fire  risks,  wliich  will,  however,  be 
offset,  partially  at  least,  by  there  being  no  steam  or 
smoke  to  obscure  signals. 

Illustrations. — In  1895  the  Manhattan  Elevated 
railway  made  gross  earnings  of  $9,731,213  and  net 
earnings  of  $J,524,939.  In  1901  the  gross  earnings 
were  $io,25,?,27i,  and  net  earnings  $4,7,32,016.  In 
no  one  of  the  intervening  si.x  years  were  net  earn- 
ings so  large,  the  average  being  about  $3,100,000. 
For  the  year  ended  June  30,  1904,  gross  receipts 
are  reported  to  have  been  $14,529,188,  and  net  earn- 
ings $7,811,462.  For  the  seven  years  before  the  com- 
mencement of  electrical  operation  the  net  earnings 
were  largest  in  the  first  of  these  seven  years  (1895), 
and  during  this  whole  period  the  average  annual 
gross  earnings  were  practically  constant.  The  large 
increase  in  both  gross  and  net  earnings  must  conse- 
quently be  due  almost  entirely  to  electrical  equip- 
ment. The  increase  in  net  earnings  approximates 
23  per  cent  on  the  cost  of  the  electrical  equipment. 

5.  Available  Systems  of  Electrical  Equipment — In 
nearly  all  cases  where  electrical  conversion  is  justi- 
fied, direct-current  motors  alone  deserve  serious  con- 
sideration. These  should  be  supplied  from  direct- 
current  generators,  for  compact  systems  operating 
within  a  radius  of  perhaps  si.x  miles  from  the  gener- 
ating station.  With  greater  distances  current  should 
be  supplied  from  alternating  generators  through  ro- 
tary transformers. 

If  single-phase  motors  are  as  well  developed  as 
the  manufacturing  companies  claim,  they  merit  con- 
sideration where  an  infrequent  service  is  operated, 
especially  if  at  considerable  distances  from  the  power 
station.  .Assuming  that  accounts  of  the  present 
development  of,  the  single-phase  system  are  not  too 
:optimistic,  three-phase  or  other  systems  will  have 
practically  no  status  in  future  conversion  studies. 

6.  Probable  Developments. — \\'ithin  a  few  ye;irs 
the  New  York  Central  and  Pennsylvania  railroads 
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will  have  useful  data  from  their  New  York  installa- 
tions. It  seems  probable  that  their  suburban  service 
will  be  gradually  extended,  as  likewise  the  sub- 
urban service  of  the  New  York,  New  Haven  and 
Hartford  railroad.  Having  tunnels  in  Washington, 
Baltimore  and  Philadelphia  and  crowded  terminals 
in  the  latter  cities,  it  seems  reasonably  probable  that 
the  electric  sc^^'ice  of  the  Pennsylvania  railroad  will 
ultimately  be  extended  to  Washington  and  be  made 
to  include  its  suburban  business  from  Philadelphia. 
Before  that  time,  however,  other  suburban  steam 
roads  will  probably  be  electrically  equipped  from 
such  cities  at  Chicago.  Philadelphia  and  New  York. 

Within  a  few  years  a  considerable  number  of 
suburban  lines  in  and  about  London,  Paris,  Berlin 
and  the  smaller  European  cities  should  be  converted 
to  electrical  operation.  Some  interurban  steam  roads 
are  also  likely  to  undergo  conversion,  even  where 
traffic  is  now  light,  provided  a  considerable  increase 
in  gross  percentage  earnings  is  likely  to  result. 

Other  than  as  above,  the  cases  of  electrical  con- 
version are  likely  to  be  rare,  justified  only  by  ex- 
ceptional circumstances. 

The  conversion  of  main  trunk  lines  and  freight 
roads  does  not  deserve  serious  consideration,  except 
in  rare  instances,  where  increased  capacity  is  ur- 
gently needed  and  not  otherwise  attainable  at 
reasonable  cost,  or  if  operating  through  frequent  or 
long  tunnels. 


BOOK  TABLE, 


NATmN.\L  Electric  Light  Association.  (Proceed- 
ings of  the  twenty-seventh  convention,  held  in  Bos- 
ton, May  24-26,  1904.)  In  two  volumes.  New 
York:  Published  by  order  of  the  executive  com- 
mittee of  the  association.  1904.  Pp.  (6Vi  by 
nine  inches).  Vol.  I.,  xlvi.,  577,  with  three  appen- 
dixes; Vol.  TI.,  582.  With  302  illustrations  in  the 
two  volumes. 

So  voluminous  were  the  proceedings  of  the  Na- 
tional Electric  Light  Association  at  the  Boston  con- 
vention last  May  that  the  transactions  this  year 
have  been  bound  in  two  volumes.  Volume  I.  contains 
all  the  papers,  reports  and  discussions  of  the  con- 
vention. The  second  volume  contains  the  "Ques- 
tion Box"  and  "Wrinkles"  and  is  nearly  as  large  as 
the  first.  Volume  i  contains  besides  the  things  men- 
tioned above,  all  of  which  are  carefully  indexed, 
lists  of  the  conventions  of  the  association,  the  past 
presidents,  honorary,  active  and  associate  members, 
present  officers  and  executive  committee  and  the 
committees  which  reported  to  the  last  (27th)  con- 
vention. An  excellent  picture  of  President  Charles 
L.  Edgar  appears  as  the  frontispiece  of  the  book. 
Illustrations  and  diagrams  which  were  presented 
with  the  various  papers  are  printed  in  the  transac- 
tions. The  ''Question  Box"  in  Volume  II.  was 
edited  by  Mr.  H.  T.  Hartman  of  Philadelphia  and 
is  given  in  full  in  the  book.  This  part  alone  takes 
np  433  pages  and  is  indexed  by  contributors,  each 
contributor  being  given  a  number,  and,  following  the 
name,  the  numbers  of  questions  answered :  by  topics, 
each  topic  having  a  designated  letter,  and  by  ques- 
tions, each  question  being  given  in  the  index,  to- 
gether with  its  number.  This  system  of  indexing 
is  rather  complicated  and  might  be  improved.  The 
"Wrinkles,"  department,  edited  by  ^Mr.  Charles  H. 
Williams  of  Madison.  Wis.,  contains  a  great  many 
valuable  hints   to  central-station  men. 

Altern.\ting-current  Engineering.  By  E.  B.  Ray- 
mond. New  York:  D.  Van  Nostrand  Company. 
IQ04.  Pp.  (sVi  hy  yV2  inches).  232,  with  102  illus- 
trations.    Price,  $2.50. 

The  studv  of  alternating  currents,  although  now 
prominent  in  electrical  engineering  schools,  did  not 
attract  widespread  interest  until  after  direct-current 
practice  had  become  well  developed.  Consequentb' 
there  are  many  men  employed  in  the  various  branches 
of  electrical  industry  without  complete  technical 
training  in  this  branch  of  the  work — men  who  may 
be  thoroughly  at  home  in  direct-current  work.  The 
author  of  the  book  under  consideration  for  many 
years  has  had  to  do  with  men  who  have  felt  the  need 
of  a  more  thorough  groundwork  in  alternating  cur- 
rents, and  to  meet  their  requirement  he  has  writ- 
ten this  hook  in  a  practical  way  without  complex 
methods  of  explanation  and  without  the  use  of  cal- 
culus. The  first  part  of  the  book  is  devoted  to  mak- 
ing clear  the  general  laws  of  magnetism  and  alter- 
nating currents.  The  latter  part  deals  directly  with 
modern  alternating-current  apparatus,  and  the  details 
of  operation  and  methods  of  testing  are  taken  up 
extensively.  The  book  Is  well  abreast  of  the  times, 
and  the  single-phase  induction  motor  and  the  repul- 
sion motor  are  thoroughly  discussed.  The  work 
contains  five  chapters  in  all  and  under  each  chapter 
are  articles  complete  in  themselves  hut  having  a  rela- 
tive bearing  upon  the  rest  of  the  articles  in  the 
chapter.  There  is  an  excellent  article  upon  "Poly- 
phase Transmission  and  Relative  W'eights  of  Cop- 
per with  Different  Systems,"  and  another  upon 
''Surges  in  Transmission  Circuits."  ,A,s  a  whole  the 
book  is  one  which  will  appeal  to-the  practical  man. 
But  it  is  not  one  to  be  taken  and  glanced  through 
for  mere  pastime.  It  will  require  some  study  to 
master  its  contents,  but  when  this  is  done  the  reader 
will  possess  a  good  working  knowledge  of  alternat- 
ing currents- 


Ohio  Telephone  Notes. 

E.  W.  Moore  of  the  Everett-Moore  syndicate,  in 
an  interview,  said  that  Independent  telephone  bonds 
stand  now  just  where  electric-railway  bonds  stood 
a  few  years  ago,  as  far  as  the  market  is  concerned. 
They  will  sell  well  in  cities  where  the  plants  are 
located,  but  there  is  not  much  demand  outside.  How- 
ever, within  a  few  years  sentiment  will  change  in 
that  respect  and  there  will  be  a  good  market  for 
Independent  bonds. 

Work  has  been  begun  on  the  new  s>stem  of  the 
Oil  Belt  Telephone  Company  at  Cygnet.  A  com- 
plete exchange  will  be  installed  and  free  service  will 
be  given  to  subscribers  in  Bowling  Green  and  a 
number  of  surrounding  towns. 

A  report  comes  from  Ashtabula  to  the  effect  that 
the  Central  Union  Telephone  Company  will  eqr.ip 
all  its  principal  offices  with  telegraph  instruments,  to 
be  used  on  the  telephone  wires  for  the  transmis- 
sion of  official  business.  It  is  stated  that  the  busi- 
ness of  the  company  has  become  so  heavy  on  the 
long-distance  lines  that  official  business  could  not 
be  taken  up,  and,  as  a  result,  large  amounts  of  tolls 
have  been  paid  to  the  telegraph  companies.  Mana- 
gers and  inspectors  will  be  expected  to  learn  the 
use  of  the  telegraph  instruments,  and  business  may 
thus  be  transacted  over  the  lines  at  the  same  time 
they  are  being  used  for  telephone  purposes.  It  is 
stated  that  the  offices  at  Ashtabula.  Painesvllle  and 
Conneaut  are  now  being  fitted  up  for  this  purpose. 

The  Citizens'  Telephone  Company  of  Columbus 
is  building  an  exchange  at  Dublin,  in  order  to  give 
better  accommodation  to  its  patrons  in  that  section 
of  Franklin  County. 

Wires  are  now  being  strung  between  Dayton  and 
Richmond,  Ind..  by  the  United  States  Telephone 
Company  of  Cleveland. 

It  is  announced  that  the  Bell  telephone  company 
will  build  an  exchange  in  Lorain  to  cost  $15,000, 
adjoining  the  Hotel  Franklin.  This  is  a  new  move 
in  the  fight  between  the  Bell  interests  and  the  Inde- 
pendent company. 

Reports  of  officers  of  the  Jefferson  and  Warren 
Telephone  Company  of  Orangeville  for  the  year 
ended  October  ist  show  gross  earnings  of  $16,- 
049.41.  The  operating  expenses  were  $9,051.01,  leav- 
ing net  receipts  of  $6,998.40.  The  capital  stock  au- 
thorized Is  only  $80,000,  and  not  all  of  this  has  been 
issued. 

The  exchange  of  the  City  and  Suburban  Telephone 
Association  at  the  corner  of  Canal  and  Race  Streets, 
Cincinnati,  will  be  opened  for  business  on  November 
i2th. 

Frank  L.  Beam,  manager  of  the  Citizens'  Telephone 
Company  of  Columbus,  has  been  chosen  a  director 
of  the  Home  Telephone  Company  of  Charleston,  W. 
Va.,  and  Cyrus  Huling  was  re-elected  to  the  board. 
At  the  meeting  a  fews  days  ago  provision  was  made 
for  the  issue  of  $100,000  additional  preferred  stock. 
Proceeds  from  the  sale  of  this  stock  will  be  used 
to  retire  $75,000  bonds  and  the  remainder  for  ex- 
tensions. The  company'  now  has  200  miles  of  toll 
lines. 

The  Barlow  and  Watertown  Telephone  Company 
of  Watertown  has  been  incorporated  with  a  capital 
stock  of  $10,000.  S.  W.  Harvey.  R.  Wolcott  and 
others  are  interested.  C. 


exchange  building  at  once  at  Keokuk,  Iowa.  It  will 
be  38  by  50  feet  in  size,  three  stories  high.  The 
company  is  also  installing  conduits  for  its  wires. 

The  Blakevilie  Farmers'  Mutual  Telephone  Com- 
pany has  incorporated  at  Dunkerton.  Iowa.  C.  W. 
Smith  is  president  and  William  Rodgers,  secretary. 
Authorized  capital  Is  $5,000.  R. 


Telephone   News  from   the   Northwest. 

The  Robinson  telephone  interests  in  Southwestern 
^Minnesota,  managed  by  ''Telephone  Robhison"'  of 
Pipestone.  Minn.,  seek  a  local  franchise  at  West- 
brook,  Minn. 

The  Tri-state  Telephone  Company  attempted  to 
build  a  line  through  Owatonna.  Minn.,  for  long- 
distance work,  following  the  right-of-way  of  the 
Rock  Island  railroad,  after  l-^iig  refused  admission 
hy  the  council  and  defeated  in  an  attempt  to  secure 
admission  by  mandamus.  The  company  was  required 
by  the  court  to  cease  operations  pending  the  outcome 
of   the   suit. 

The  Chippewa  Telephone  Company  was  granted 
admission  to  Eau  Claire,  Wis.,  by  the  council  of  the 
latter   city. 

D,  M.  Neill.  who  has  been  granted  a  franchise 
for  an  exchange  at  Red  Wing,  Minn.,  has  received 
some  materials  for  the  conduit  work,  and  will  have 
materials  and  work  rushed  as  rapidly  as  possible. 

The  Tomah  Telephone  Company  has  extended  its 
lines  near  Sparta,  Wis.,  into  the  Bear  Creek  neigh- 
borhood. 

The  council  of  Superior,  Wis.,  has  amended  the 
franchise  of  the  People's  Telephone  Company,  al- 
lowing a  new  scale  of  rental. 

The  Wisconsin  Telephone  Company  has  discon- 
nected its  long-distance  service  with  the  local  ex- 
change at  Durand,  Wis.,  and  has  established  a  toll 
station  there  instead.  The  local  company  is  ar- 
ranging to  connect  with  the  Consolidated  Telephone 
Company's  lines. 

'i'he  Wisconsin  Telephone  Company  has  received 
the  new  switchboard  for  the  exchange  at  Fond  du 
Lac.  Wis.,  and  will  install  it  as  soon  as  possible. 
It   will  be  in  working  order  about  December   ist. 

The  Rocky  Mountain  Bell  Telephone  Company 
has  asked  for  a  franchise  for  50  years  at  Helena. 
Mont.,  before  putting  its  lines  underground.  The 
council  may  amend  the  proposed  ordinance,  allowing 
the  city  tn  tormlnale  the  franchise  at  the  end  of 
25  years,  if  it  sees  fit. 

The  Iowa  Telephone  Company   will   erect  a   new- 


Southeastern  Telephone  Developments. 

An  Independent  telephone  system  has  been  estab- 
lished at  Lumber  City,  Ga.,  with  long-distance  con- 
nections.    F.  P.  Morse  is  manager  of  the  system. 

The  Citizens'  Telephone  Company  of  Lexington, 
S.  C,  has  been  commissioned  with  $1,000  capital  by 
J.   E.   Coughman  and   A.  J.   Fox. 

'j  ne  railroad  commissioners  of  South  Carolina, 
under  whose  control  the  telephone  lines  of  the  state 
were  placed  by  a  recent  act  of  the  state  Legislature, 
after  making  several  investigations  under  the  pro- 
visions of  the  law,  are  disposed  to  regard  the  law 
a  failure  and  it  is  likely  that  changes  will  be  made, 
the  law  being  considered  too  general. 

The  Southern  Bell  Telephone  Company  has  a  force 
at  Batesburg.  S.  C,  ready  to  begin  the  work  of 
installing  a   telephone  system. 

Subscriptions  are  being  raised  to  build  an  inde- 
pendent telegraph  line  from  Dillon,  S.  C,  to  Gibson. 
N.  C.  to  connect  with  the  Postal  company. 

A  telephone  line  is  being  built  from  the  Morgan 
Falls  Electric  Works  to  Chamblee,  Ga.,  connecting 
also  with  the  line  to  Dunwoody,  Ga.  L. 


Long-distance     Telephone      Line    from 
Chicago  to  New  York  for  Rail- 
road   Service. 

In  order  to  augment  its  present  telegraph  service 
the  Lake  Shore  and  Michigan  Southern  Railroad 
Company  has  erected  a  long-distance  telephone  line 
which  reaches  from  Chicago  to  Buffalo  over  the  Lake 
Shore  line.  The  line  has  also  been  further  extended 
by  the  New  York  Central  railroad  from  Buffalo 
across  New  York  state  to  Weehawken,  N.  J.,  just 
across  the  Hudson  River  from  New  York  city.  Ulti- 
mately it  will  be  extended  to  the  terminal  of  the 
New  York  Central  in  New  York  city  through  a 
special  two-stranded  cable  passing  under  the  Hud- 
son, giving  through  telephone  connections  from 
Chicago  to  New  York  for  the  use  of  the  two  rail- 
road  systems   named. 

That  part  of  the  work  extending  over  the  Lake 
Shore  lines  is  now  completed  and  in  working  order. 
The  svstem  is  for  the  use  of  the  railroad  only  and 
Is  used  only  for  the  convenience  of  talking  from 
office  to  office,  no  train  dispatching  being  done  by 
telephone.  Starting  with  Chicago,  there  are  five 
stations  along  the  line  which  are  fitted  with  switch- 
board facilities,  namely.  Chicago.  Toledo,  Ohio, 
Cleveland,  Ohio,  Ashtabula,  Ohio,  and  Buffalo, 
N.  Y.  At  all  these  cities  a  private  branch  exchange 
switchboard  is  installed  in  the  railroad  station. 
These  boards,  through  an  agreement  with  the  Bell 
telephone  companies  in  the  several  cities,  are  con- 
nected to  the  switchboards  of  these  companies.  By 
means  of  the  switchboards  it  is  possible  to  break 
the  line  up  Into  sections  and  carry  on  conversations 
between  several  stations  simultaneously,  for  instance, 
between  Chicago  and  Cleveland  and  between  Cleve- 
land and  Buffalo.  Through  talking,  however,  when 
necessary,  can  be  carried  on,  and  the  service  is  said 
to   be   excellent. 

Elkhart,  Ind.,  though  having  no  switchboard,  has 
connections  to  the  line  and  as  It  is  at  that  city  the 
master  mechanic  has  his  office  the  telephone  is  espe- 
cially valuable  to  the  station  at  that  point. 

The  line  is  built  of  No.  8  copper  wire,  according 
to  specifications  similar  to  any  long-distance  line. 
The  wires  are  strung  on  the  telegraph  poles  and  the 
apparatus  throughout  is  of  the  Bell  manufacture. 
As  stated  above,  the  Bell  companies  at  the  various 
points  have  connections  to  the  line,  but  this  is  by 
special  arrangement,  for  the  line  is  owned  entirely 
by  the  railroad  company. 

From  Buffalo  to  New  York  the  Hue  extends  along 
tne  West  Shore  right-of-way.  The  reason  for  this 
is  that  the  pole  line  there  is  in  better  condition. 

Mr.  A.  G.  Francis,  manager  of  the  railway  de- 
partment of  the  Chicago  Telephone  Company,  took 
particular  interest  in  the  installation  of  the  system 
at  the  Chicago  cud  and  was  of  much  assistance  to 
the  railroad  company  in  completing  that  part  of  the 
work. 


Per.'^ons.  firms  or  corporations  receiving  award 
medals  at  the  Louisiana  Purchase  Exposition  may 
reproduce  ihe  same  by  photograph  or  drawings.  If 
they  desire  to  reproduce  them  in  metal  the  coinage 
nmst  be  done  at  the  United  States  mint.  Thl$  is 
the  gist  of  a  decision  made  by  Acting  Secretary  of 
tlie  Treasury  Taylor,  in  reply  to  an  inquiry  from 
J.  G.  Pangborn,  president  of  the  United  Exhibitors' 
Association. 
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Telephone  Development  in  Kansas  and 
Oklahoma. 

Tile  Southwestern  Telephone  Company  (Inde- 
pendent), whose  general  office  is  in  Anthony,  Kan., 
is  evidently  in  a  prosperous  condition.  A  new  ex- 
change has  just  been  built  at  Enid,  Okla.,  costing 
over  $60,000,  and  the  company  is  now  rebuilding 
its  exchange  at  Anthony.  The  Soutlnvestern  com- 
pany owns  seven  exchanges  in  Kansas  and  Okla- 
homa, as  follows:  Anthony.  Kan.,  300  subscribers; 
Harper,  Kan.,  150  subscribers;  Attica,  Kan.,  50  sub- 
scribers ;  Carmen,  Okla.,  125  subscribers ;  Cher- 
okee, Okla.,  100  subscribers ;  Alva,  Okla.,  230 
.subscribers,  and  Enid,  Okla.,  Soo  subscribers. 
This  makes  a  total  of  i,77S  subscribers  now 
connected  to  the  system.  In  addition,  the  com- 
pany owns  and  operates  350  miles  of  toll  lines  which 
connect  with  all  the  Independent  companies  in  South- 
western Kansas  and  Northwestern  Oklahoma.  The 
gross  annual  income  of  the  company  is  over  $50,000, 
dividends  having  always  been  paid  during  the  eight 
years  of  its  existence.  P.  G.  Walton  is  president 
of  the  company,  F.  R.  Zacharias,  vice-president,  and 
Fred   Washbon,   secretary   and   treasurer. 


Telephone   Companies    in    New    Bruns- 
wick. 

There  are  now  three  telephone  companies  in  the 
Province  of  New  Brunswick,  according  to  a  recent 
consular  report,  and  all  are  extending  their  lines. 
The  oldest,  the  New  Brunswick  Telephone  Com- 
pany, is  spreadiijg  oitt  in  the  upriver  counties,  where 
the  Union  company,  with  headquarters  at  Florence- 
villc.  is  doing  the  same.  The  Central  company  has 
its  headquarters  at  Bellisle.  in  Kings  County,  and 
there  is  a  rumor  of  an  amalgamation  of  the  Union 
and  Central.  If  this  occurs,  there  will  be  two  strong 
rival  companies  in  the  province.  The  St.  John  City 
Council  has  approved  a  proposition  either  to  install 
a  system  of  its  own  or  negotiate  with  another  com- 
pany to  enter  this  iield  and  compete  with  the  New 
Brunswick  company,  whose  rates  have  been  increased 
and  are  declared  to  be  excessive.  The  question  has 
been  discussed,  estimates  have  been  procured,  and 
pledges  of  support  have  been  received.  The  question 
is  now  under"  further  consideration  looking  toward 
final  action. 


Extensive  Telephone   Merger  in  Texas. 

Arrangements  have  almost  been  completed  for  the 
merging  of  the  local  telephone  exchanges  at  Brown- 
wood,  Goldthwaite,  Coleman  and  Ballinger,  Texas, 
together  with  about  320  miles  of  long-distance  lines. 
These  long-distance  lines  run  from  Lampasas  to  San 
Angelo  and  from  Brownwood  to  Glen  Cove,  Burkett. 
Brady  and  intermediate  points,  and  from  Brown- 
wood  to  Richland  Springs  and  intermediate  points. 
The  new  company  which  is  about  to  take  over  these 
local  exchanges  and  long-distance  lines  is  headed  by 
J.  G.  Walkins  of  Fort  Worth.  Extensive  improve- 
ments will  be  made,  among  w"hich  will  be  the  instal- 
ling of  the  central-energy  system  in  each  of  the 
towns.  The  company  will  also  begin  work  at  once 
constnicting  new  long-distance  lines  and  replacing 
the  existing  lines  with  new  copper  wires. 


Extensions  in  New  Mexico. 

It  is  announced  that  the  Colorado  Telephone  Com- 
pany, w-hich  now  operates  a  long-distance  telephone 
line  into  Las  Vegas,  New  Mexico,  from  the  north, 
has  decided  to  extend  that  line  as  far  south  as  So- 
corro, touching  Santa  Fe,  Albuquerque,  Cerillos, 
Belen  and  other  towns  along  the  route.  From 
Belen  the  company  will  extend  the  line  to  Las  Cruces, 
New  ilexico,  where  it  will  connect  with  the  telephone 
line  from  El  Paso,  thereby  giving  El  Paso  a  new 
long-distance  telephone  outlet  to  the  north.  It  is 
stated  that  the  com.pany  recently  made  the  appropria- 
tion for  extending  the  long-distance  line  in  question 
and  that  the  work  of  constructing  it  is  now  in 
pro.gress. 


NEW  COMPANIES. 

The  Thornberg  Telephone  Company  of  Thorn- 
berg.  Kan.,  has  been  incorporated  with  a  capital 
stock   of  $1,000. 

The  Derby  and  Rose  Hill  (Kan.)  Telephone  Com- 
pany has  been  incorporated,  to  construct  a  line  be- 
tween the  tw*o  towns  named. 

It  is  reported  from  Harrisburg.  Pa.,  that  the  Sul- 
livan Count}-  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $5,000  by  J.  E.  Bird. 
Fred  Newell  and  others. 

The  Sunset  Telephone  Company  has  begun  active 
work  on  the  establishment  of  a  system  at  Reno, 
Nevada.  The  system  will  be  thoroughly  modern, 
and  will  be  established  at  an  estimated  cost  of 
$35.cco. 

Frank  M.  Fish,  John  K.  Fish  and  G.  W.  White- 
head have  incorporated  the  Badger  Telephone  and 
Telegraph  Compan}-.  with  a  capital  stock  of  $1,000.- 
coo.  The  principal  place  of  business  is  Phcenix, 
Ariz. 
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The  Aflon  Telephone  Company  has  sold  out  its 
business  in  Afton,   I.   T. 

It  is  said  that  the  switchboards  of  the  Bell  tele- 
phone companies  are  worth  over  $20,000,000. 

E.  J.  Hall  of  the  American  Telephone  and  Tele- 
graph Company,  New  York  city,  has  been  in  Kansas 
City  visiting  jiis  brother,  S.  R.  Hall. 

The  New  England  Telephone  and  Telegraph  Com- 
pany's Chelsea  (.Mass.)  exchange  has  been  removed 
to  the  corner  of  Fourth  and  Division  streets,  where 
it  has  more  modern  quarters  and  all  appliances 
brought  up   to  date. 

The  Waitsburg  Rural  Telephone  Company  of 
Waitsburg,  Wash.,  intends  to  incorporate  with  J. 
\^'.  Morgan  as  president ;  Gustave  Volmer,  vice- 
president;  W.  B.  Brooke,  secretary,  and  A.  W. 
Phillips,  treasurer. 

The  Bell  Telephone  Company  has  put  in  a  com- 
plete new  telephone  system  at  Ottawa,  Kan.,  and  is 
giving  a  free  service  for  three  months.  The  Inde- 
pendent telephone  company  will  have  its  line  com- 
pleted from  Ottawa  to  Kansas  City  by  November 
loth. 

Plans  have  been  completed  by  the  Meadville  Tele- 
phone Company  of  Meadville,  Pa.,  for  a  line  from 
that  city  to  Cochranton,  giving  a  through  and  direct 
service  to  Pittsburg,  Franklin.  Oil  City  and  Titus- 
burg.  If  possible,  the  line  will  be  completed  early 
in  December. 

The  ATsociation  of  Telephone  Subscribers  in  Paris, 
which  was  recently  organized  to  protect  subscribers' 
rights  against  a  too  haughty  administration,  held  a 
meeting  recently,  at  which  President  Marquis  de 
Montebello  announced  highly  successful  results  of 
the  campaign  inaugurated.  The  administration  prom- 
ised not  to  suspend  subscribers  without  good  reason 
hereafter. 

A  new  telephone  system  is  being  installed  for  the 
Champion  mining  plant  at  Houghton,  Mich.  The 
Western  Electric  apparatus  will  be  used.  Thirty 
telephones  w^ill  be  installed  and  more  can  be  added 
when  needed.  All  the  residences  of  the  officials, 
engine  and  shaft  house  and  the  library  building  will 
he  connected.  It  is  expected  that  the  system  will  be 
in    operation    within    a    week. 

The  committee  on  gas,  oil  and  electricity  of  the 
Chicago  City  Council  has  reported,  recommending 
that  a  special  committee  be  appointed  to  deal  with 
the  various  phases  of  the  telephone  situation  in 
Chicago  and  to  hear  all  disputes  concerning  the 
telephone  companies,  their  rates,  toll  charges,  fran- 
chise-extension claims,  etc.  The  report  is  to  be 
taken  up  at  the  council  meeting  on  November  21st. 

The  Mexican  government  is  using  the  telephone 
with  great  success  in  its  campagn  against  the  hostile 
Yaqui  Indians.  A  complete  telephone  system  has 
been  constructed  in  the  turbulent  territory  of  the 
state  of  Sonora  under  direction  of  the  secretary 
of  w-ar,  and  the  inovements  of  the  warring  bands 
of  Indians  are  promptly  reported  to  the  military 
authorities.  In  this  manner  many  Indians  have 
been  captured  and  their  plans  for  raids  frustrated. 

The  Bell  Telephone  Company  has  leased  the 
ground  on  the  northeast  corner  of  Tenth  and  Pine 
Streets,  St.  Louis,  and  will  erect  thereon  for  its 
own  use  an  office  building  to  be  10  or  12  stories 
high.  The  company  has  executed  a  bond  of  $100,000 
to  erect  within  five  years  a  building  to  cost  from 
$350,000  to  $500,000.  The  Bell  company's  Olive 
Street  building  will  be  refitted  and  used  exclusively 
for  exchange  purposes  w'hen  the  proposed  structure 
is   completed. 

A  newspaper  story  is  to  the  effect  that  experiments 
have  recently  been  made  by  the  superintendent  of 
a  local  telephone  company  in  Sherburne,  N.  ¥., 
whereby  a  telephone  system  will  be  installed  in 
church,  so  that  the  deaf  members  of  the  society  can 
hear  the  preaching  and  the  singing  as  easily  as  their 
more  fortunate  brethren.  A  specially  constructed 
transinitter  is  to  be  placed  near  the  pulpit  and  the 
choir  loft  and  connected  by  wires  with  the  pews 
which  are  occupied  by  the  deaf  members.  There 
small  receivers  w-ill  be  placed. 

An  unusual  marriage  took  place  recently  in  the 
municipal  hospital  of  Philadelphia  when  Mrs.  Eva 
H.  Lyons  was  married  to  Frederick  E.  Mehren,  who 
lay  dangerously  sick  with  smallpox  in  one  of  the 
wards.  The  lady  risked  her  life  to  go  to  the  ward, 
and  the  telephone  was  the  medium  through  which 
the  ceremony  was  performed,  the  magistrate  being 
in  his  office  several  miles  away.  The  sickroom  was 
fitted  up  for  the  ceremony  and  telephone  communi- 
cations made  directly  to  the  bed,  the  magistrate  be- 
ing able  to  hear  the  answers  to  his  questions  clearly. 
Seven  hours  after  the  ceremony,  however,  the  sick 
man    died. 


The  Wellington  and  Cowley  County(  Kan.)  Trac- 
tion Company  has  been  chartered  with  a  capital 
stock  of  $500,000,  for  the  purpose  of  building  an 
electric  railroad  and  to  maintain  telephone  and  tele- 
graph lines  throughout  these  counties.  The  directors 
include  George  H.  Hunter  and  C.  .\.  Gambrill  of 
Wellington,  Kan. 
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Double-carbon  Arc  Lamp. 

When  a  double-carbon  arc  lamp  is  mentioned  one 
is  apt  to  think  of  the  lamps  of  this  type  which  were 
devised  and  used  in  the  palmy  days  of  the  open  arc, 
wdien  it  became  necessary  to  supply  a  lamp  to  last  all 
night  for  street  lighting.  But  a  Lynn  inventor, 
Charles  E.  Harthan  of  the  General  Electric  Company, 
has  secured  a  patent  for  a  direct-current,  constant- 
potential  twin  arc  lamp  adapted  for  modern  condi- 
tions. The  diagram  show's  the  general  arrangement 
of  the  electrodes  and  wiring.  The  construction  of 
the  lamp  permits  the  two  pairs  of  carbons  to  be  placed 
near  together,  preferably  about  two  inches  apart,  so 
as  to  prevent  the  arcs  from  being  too  near  the  inner 
surface  of  the  globe.  It  is  found  that  by  bringing 
the  carbons  near  each  other  the  current  traversing 
one  pair  has  a  steadying  effect  on  the  arc  between 
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the  other  pair:  but  this 
effect  is  lost  if  they  are  so 
near  as  to  exert  a  blow- 
out action. 

The  positive  line  (i)  is 
connected  with  the  resist- 
ance coil  (P'),  from 
which  a  lead  (2)  runs  to 
one  terminal  of  the  mag- 
net (R),  whose  other 
terminal  is  connected  by 
lead  (3)  with  that  one  of 
the  carbon  tubes  whose 
lower  carbon  is  supported 
by  a  leg  of  the  lamp. 
The  binding  post  at  the 
upper  end  of  this  leg  is 
connected  by  lead  (4) 
with  the  other  carbonE— | 
tube,  and  the  circuit 
therefrom  is  by  way  of 
the  other  leg  of  the  lamp, 
a  gas-cap  lead  (5)  and 
switch  (6)  to  the  nega- 
tive side  of  the  line    (7) 

Certain  details  of  the  construction  of  the  lamp 
are  described  by  Mr.  Harthan,  among  which  are  par- 
ticulars relating  to  the  frame  of  the  lamp  and  the 
method  of  supporting  the  inner  globe.  In  order  to 
permit  the  use  of  inclosing  globes  of  different  lengths 
an  improved  supporting  device  is  provided,  consist- 
ing of  a  wire  bail  suspended  by  springs  and  having 
at  its  lower  end  a  ring  to  receive  the  lower  end  of 
the  globe  and  a  depending  loop  serving  as  a  finger- 
hold in  pulling  down  the  bail  to  release  the  globe. 
The  ring  may  be  either  of  sheet  metal  or  integral 
with  the  bail  and  loop.  Each  spring  is  supported  by 
an  eyelet  on  the  under  side  of  the  base-plate.  The 
upper  end  of  the  inclosing  globe  fits  in  an  annular 
groove  in  the  gas-cap  and  the  hot  gases  escape 
through  tortuous  passages  in  the  cap  to  the  outer  air. 
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St.  Louis  Street-railway  Affairs. 

A  mortgage  deed  of  $10,000,000  on  the  properly 
of  the  United  Railways  Company  of  St.  Louis  has 
been  filed  with  the  recorder  of  deeds  by  James  Ad- 
kins,  treasurer  of  the  company.  It  covers  all  the 
company's  property  in  the  city  and  county.  The 
document  also  indicates  that  it  was  given  to  secure 
the  United  Railways  Company,  on  bonds  issued  by 
the  St.  Louis  Transit  Company,  dated  October  i. 
1904,  and  aggregating  $10,000,000.  The  Mercantile 
Trust  Company  is  named  as  trustee  for  the  bond- 
holders. Following  this  announcement  it  is  reported 
that  a  teniporarv  injunction  restraining  Brown  Bros. 
&  Co.  of  New  York  from  establishing  an  alleged 
"blind  pool"  of  St.  Louis  Transit  Company  and 
United  Railways  Company  assets  has  been  granted 
in  the  Circuit  Court  in  St.  Louis  on  application  of 
the  attorney  for  Louis  A.  Cella,  S.  W.  Adler  and 
C.  A.  Tilles,  who  assert  ownership  of  11,000  shares 
of  St.  Louis  Transit  Compau}^  stock. 


World's  Fair  Visitors  of  Last  Week. 

Among  those  registered  at  the  booth  of  the  West- 
ern Electrician  in  Electricity  Building  at  the  St. 
Louis  Exposition  last  w-eek  were  the  following- 
named  ;  F.  Windt,  M.  E.,  Prague,  Bohemia :  J.  B. 
Mueller,  St.  Louis,  Mo.:  D.  R.  McDonald,  Lisbon, 
Ark.:  Arthur  Ramsey.  Springfic-Id-  III.:  Bert  Fuller. 
Newberg.  Mo. ;  Fred  Trasdae,  Newberg,  Mo. ;  Henry 
jMeyers,  Republic,  Ohio ;  Samuel  Cellcr,  Brooklj-n, 
N.  Y. ;  C.  James  McFarland,  St.  Louis ;  Harry  S. 
Larze.  Bristol,  Pa. ;  R.  O.  Klass.  Avoca,  Iowa ; 
W.  P.  Coles,  Chatham,  \'a. :  Chester  A.  Hammill, 
Maywood,  111. ;  Gilbert  Gaum,  Ensley,  Ala. ;  George 
W.  Cummings,  Sioux  City,  Iowa :  J.  W.  Slaughter. 
Garrett,  Ind. :  F.  Bain,  Chicago ;  Ray  C.  Landes. 
State  College,  Pa. ;  George  Carson,  Carthage,  Mo. : 
R.  S.  Gibson,  Auburn,  111.:  John  R.  ililler.  Nc>v- 
town,  Ind. ;  J.  C.  Hinde,  Madison,.  111. 
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Storage  Batteries  as  an  Adjunct  to  Cen- 
tral-station Equipment.' 

Bv  Gekhard  GOETTLIXU. 

In  presenting  tliis  paper  on  storage  Iiatteries,  I  sliai! 
attempt  to  give  a  brief  outline  of  tlie  present  metliods 
of  installation  and  operation  of  storage  batteries  as 
practiced  by  the  Edison  companies  in  the  United 
Slates. 

DEIXLOI'MENT. 

Only  a  few  years  ago.  most  of  the  station  mana- 
gers knew  storage  batteries  only  by  name,  and  were 
strongly  averse  to  their  use  as  being  unnecessary  and 
complicated;  bin  gradually  they  found  that  the  com- 
plication brought  into  their  plants  by  the  new  ele- 
ment was  far  outweighed  by  tlie  advantages  and  the 
reliability   which  the  use  of  batteries  offers. 

I  might  say  that  the  present  opinion  is  that  any 
direct-current  system,  and  also  alternating-current 
systems  operating  with  converting  sub-stations,  can- 
not give  reliable'  service  without  the  aid  of  batteries. 

This  fact  is  best  shown  by  the  marvelous  growth 
of  the  application  of  batteries  to  central-station  dis- 
tribution in  the  last  10  years.  Following  the  instal- 
lation of  a  comparatively  small  battery  of  English 
manufacture  in  the  Fifty-third  Street  station  of  the 
New  York  Edison  Company,  the  Boston  Edison  Com- 
pany made  the  first  decided  step  in  advance,  by  in- 
stalling, in  1894,  a  battery  of  Cerinan  manufacture 
of  mucli  larger  capacity.  Since  then  the  use  of  bat- 
teries has  increased  greatly,  so  thai,  at  the  present 
time,  there  are  some  98  batteries  installed — 30  being 
located  in  generating  stations,  having  a  capacity  of 
.JJ.o.iO  kilowatt-hours  and  (iS  in  sub-stations,  with  a 
capacity  of  101,206  kilowatt-hours. 

The  following  table  shows  the  yearly  increase  in 
luimher  and  capacity : 

Table  I. — Kilow.vtt-hol'r   C.\p.\citv    of    Central- 
station  Batteries. 


Year. 

Generatins 

Stations. 

Sub-Stations. 

Kxciler 
Batteries. 

Total. 

lSy4... 
1895.- 
1S06,   . 

No. 

2 
•1 
5 

12 
13 
'5 

iO 

22 
22 

Capacity 
Kw.-H. 

93S 
1.232 
2.06S 
6.406 
r.560 
12.342- 
12.302 
13.891 
19.308 
21,605 
21.60^ 

No. 

Capacity 
Kw.  11. 

No. 

Capacity 
Ku-.-M. 

No. 

2 
5 
II 
17 
24 
36 
50 
50 
68 
9" 
98 

Capacity 
Kw.-H . 

038 

I 
6 
10 

11 
36 
42 
47 
63 
(S 

2.738 
0,375 
14.043 
22,175 
35.212 
50.513 
67.206 
75.117 
04.475 
ini.206 

i8«>7... 
lB<j8... 
i8ijg. .. 
1000... 

IQOl... 

1902. . . 
1903. . . 

iqo4..- 

r 
I 

I 
2 

2 
5 

309 
309 
309 

sw 

3'W 

730 

I.UI 

30,04  V 
47.863 
72,214 
81.586 
94, 'II 4 
116,000 
124,242 

The  table  shows  during  the  last  three  years  very 
little  increase  in  the  gencrating-station  batteries.  This 
is  due  to  the  modern  tendency  of  companies  to  con- 
centrate their  generaiing  plants  in  very  few,  but  large, 
generating  stations  for  alternating  current,  where 
Itatteries  are  used  only  for  the  excitation,  as  indicated 
by  the  increase  in  exciter  l)atterJes.  This  concentra- 
tion necessitates  numerous  snb-stations  for  distribu- 
tion, and  these  snb-stations  are  generally  equipped 
with  batteries,  as  is  also  indicated  by  the  increase 
of   sub-station   batteries. 

That  the  combination  of  large  high-tension  aUcr- 
nating-current  generating  plants  and  direct-current 
sub-stations  is  not  found  to  be  reliable  without  the 
aid  of  batteries,  is  shown  by  the  practice  of  most 
of  the  large  companies.  For  instance,  in  New  York, 
Chicago,  Boston,  Brooklyn  and  San  Francisco,  where 
about  75  per  cent,  of  the  total  output  of  170.000  kilo- 
watts is  generated  as  alternating  current.  60  batteries 
arc  in  operation,  with  a  total  capacity  of  84,000  kilo- 
watt-hours; that  is,  two-thirds  of  the  total  given  in 
Table  I. 

It  is  also  worthy  of  note  that  practically  all  of  the 
batteries  in  use  in  America  in  central-station  service 
have  been  furnished  by  one  manufacturing  concern. 
A  careful  investigation  shows  that  over  95  per  cent, 
of  the  total  storage-battery  capacity  in  this  service 
has  been  furnished  by  this  one  concern. 

CONSTKVCTION    OF    BaTTERIKS    AND    BATTERV    RuuMS. 

The  l)attcry  room  should  be  located  as  near  the 
switchboard  room  as  possible.  This  is  especially  ad- 
visable, so  that  the  connections  between  battery  and 
switchboard  may  be  short,  and  the  loss  in  voltage 
reduced  to  a  minimum.  It  also  facilitates  the  inspec- 
tion of  the  batteries. 

The  battery  room  must  be  large  enough  to  receive 
the  battery  without  crowding  the  cells  too  much 
together.  Taking  the  base  area  covered  by  a  single 
tank  as  a  basis,  the  space  occupied  by  the  tanks 
should  not  be  greater  than  one-half  the  floor  area. 
There  are  some  battery  rooms  where  the  tanks  cover 
more  than  50  per  cent,  of  the  floor  space,  but  the  re- 
sults show  that  the  distance  between  the  tanks  is 
too  small,  and  the  aisles  between  the  different  rows 
of  cells  are  so  narrow  that  any  repair  work  on  the 
battery  is  rendered  difficult  and  expensive,  besides 
making  it  very  inconvenient  to  keep  the  battery  room 
clean  and  dry. 

The  tloor  of  the  battery  room  must,  first,  lie  stronR 
enough  to  support  the  battery  with  the  tanks  com- 
pletely filled  with  plates. .and.  second,  it  must  be  acid- 
proof,  especially  in  modern  fireproof  buildings  of 
brick  and  iron  construction. 

1.  A  paper  presented  before  Section  E  of  the  IntcrnationaJ 
Electrical  Conaress  at  St.  Louis.  September  16,  1904.  Mr.  Goet- 
iling  was  a  delecate  to  the  Congress  from  the  Association  of 
£disou  Illuminating  Companies, 


To  protect  the  flooring  from  acid,  two  kinds  of 
covering — brick  and  concrete — have  been  in  use.  The 
former  has  been  found  most  satisfactory,  and  is  now 
considered  as  standard  construction.  This  covering 
has,  as  a  base,  a  layer  of  six  inches  of  concrete.  On 
top  of  the  concrete  is  put  a  ihin  layer  of  sand,  about 
one-eighth  inch,  in  which  the  bricks  are  laid.  The 
common  vitrified  brick,  nine  inches  by  four  inches 
by  2V^  inches,  or  a  special  size  10  inches  square  by 
two  inches  thick,  is  in  use  for  this  purpose.  The 
bricks  are  laid  one-fourth  inch  to  three-eighths  inch 
apart,  leaving  some  space  for  grouting  them  with 
hot  pitch.  If  the  pitch  becomes  brittle  when  cooled, 
a  small  amount  of  tallow  should  be  mixed  with  it 
before  use.  In  pouring  the  pitch  between  the  bricks 
care  must  be  taken  to  fill  the  space  entirely,  but  at 
the  same  time  not  to  cover  the  surface  of  the  bricks. 
If  too  much  sand  or  pitch  is  used,  there  is  danger  of 
settling,  throwing  the  tanks  out  of  alignment. 

The  second  construction  consists  of  several  layers 
of  tar  paper  or  other  waterproof  material.  On  lop 
of  this  waterproofing  are  laid  six  inches  of  concrete, 
and  the  surface  of  this  concrete  made  level  and 
smooth.  In  some  cases  the  base  of  the  flooring  is 
first  covered  with  three  inches  of  concrete  and  then 
waterproofing  put  on,  and  on  top  of  this  anotlier 
layer  of  three-inch  concrete.  Both  methods  have 
given  satisfactory  results.  In  any  case  it  is  necessary 
to  carry  the  tar  paper  next  to  the  walls  eight  to  12 
inches  above  the  level  of  the  floor,  to  avoid  the 
danger  of  acid  leaking  through  the  cracks  between 
the  concrete  and  walls.  Sheet  lead  is  also  success- 
fully used 

On  top  of  the  concrete  floor  is  sometimes  put  a 
thin  layer  of  cement.  The  cement  makes  a  smoother 
finish,  "but  has  the  disadvantage  of  being  more  easily 
attacked  by  the  acid.  Experience  has  shown  that, 
contrary  to  the  general  opinion,  the  concrete  is  very 
slightly  affected  by  the  acid,  due  to  the  fact  that  the 
acid  coming  in  contact  with  the  concrete  is  neutral- 
ized in  a  short  time.  Actual  tests  have  shown  that 
one  pound  of  concrete,  of  the 
usual  mixture,  having  a  specific 
gra\'ity  of  about  4.2.  neu- 
tralized 0.48  pound  of  ILSOi. 
When  we  apply  these  figures  to 
actual  conditions,  we  find  that 
the  amount  of  acid  which  is 
lost  per  year  by  spray  can  cor- 
rode less  than  on^-cighth  inch 
of  the  surface  of  ihe  concrete. 
This  theoretical  result  agrees 
fairly  well  with  experience, 
which  shows  that  a  long  term 
of  years  is  necessary  before 
the  thickness  of  the  concrete 
is  diminished  to  any  appreciable 
amount. 

The  vitrified-brick  floor  has  the  advantage  that 
it  will  withstand  the  action  of  the  acid  far  better 
than  the  concrete  floor.  But  if  sufficient  care  is  taken 
to  keep  the  l)attery  room  clean  at  all  times,  as  ought 
to  be  done  in  all  cases,  especially  when  the  floor  is 
washed  at  regular  intervals  with  a  weak  solution  of 
carlionatc  of  soda,  the  colicrete  floor  will  give  fairly 
satisfactory  results. 

Every  battery  room  ought  to  be  provided  with 
proper  drainage  of  the  floor,  so  that  it  can  from  time 
to  time  be  flushed  with  w^ater.  The  best  method  is 
to  give  the  floor  from  the  center  of  each  rbw  of  cells 
a  slope  toward  the  aisles,  so  that  there  will  be  no  pos- 
sibility of  any  acid  or  water  remaining  underneath  the 
tanks.  _ 

Iron  columns  and  pipes  in  battery  rooms  are  best 
protected  by  encasing  them  with  expanded-melal 
work,  upon  which  a  coating  of  plaster  is  placed.  This 
if  kept  well  coated  with  a  good  lead  paint,  will  prove 
a  satisfactory  way  of  protecting  alt  ironwork.  As 
a  further  precaution,  the  iron  columns  must  be  pro- 
tected at  their  base  against  attack  by  the  acid.  Sat- 
isfactory results  have  been  obtained  by  covering  the 
column  at  the  base  with  sheet  lead  to  a  height  of 
one  foot  above  the  level  of  the  floor,  soldering  the 
sheet  lead  at  the  seams  together,  so  that  it  forms 
a  uniform  cover,  and  filling  the  spaces  between  the 
iron  and  lead  with  hot  pitch.  Smaller  portions  of 
ironwork  can  be  treated  only  with  a  good  acid-proof 
paint,  and  inspected  often  enough  to  make  sure  that 
no  iron  sulphate  is  forming  and  liable  to  drop  into 
the  cells. 

The  copper  bars  can  be  protected  either  by  a  coat- 
ing of  lead  or  by  painting.  The  lead  coating  is  ac- 
complished by  a  process  similar  to  galvanizing  iron, 
and  has  proved  fairly  satisfactory,  Init  it  has  the 
disadvantage  that,  if  once  attacked  by  the  acid,  it 
cannot  be  repaired  without  dismantling,  and  painting 
must  then  be  resorted  to.  Therefore,  there  is  some 
question  whether  it  is  necessary  to  go  to  the  expense 
of  lead-coating  the  copperwork,  if  paint  can  produce 
a  .satisfactory  result. 

Special  attention  must  be  given  to  the  connection 
between  the  copper  bars.  The  nuts  of  the  bolts  at 
these  points  are  very  seldom  sufficiently  protected  by 
simply  painting  them,  so.  as  an  extra  precaution 
against  corrosion,  the  paint  should  be  coated  with 
vaseline,  or,  better  still,  a  special  type  of  bolts  should 
be  used,  these  being  so  constructed  that  on  each  end 
a  lead  cap  can  be  screwed  on.  This  lead  cap  is  filled 
with  vaseline,  and,  when  in  place,  it  covers  the  nut 
entirely  and  prevents  any  acid  getting  in  contact  with 
the  nut. 

The  question  of  securing  a  good  acid-proof  paint 
has  received  special  attention  i"  Iho  last  few  years, 


since  the  amount  of  copper  in  battery  rooms  to  be 
kept  in  good  order  is  very  considerable.  Today,  prob- 
ably the  best  paint  which  can  be  used  has  carbon 
for  a  base.  This,  however,  cannot  be  used  in  all 
cases,  as  it  takes  some  days  to  dry.  For  protecting 
melalwork  in  battery  rooms,  it  is  very  good.  A  spe- 
cial quality  of  black  asphaltum  paint  is  one  of  the 
best  wood  protectors,  which  dries  quickly,  and  is 
found  to  be  very  satisfactory.  A  word  of  warning 
might  be  said  about  some  kinds  of  metal-oxide 
paints.  It  is  claimed  that  the  oxides  in  these  paints 
will  not  be  attacked  by  the  fumes,  but  experience 
shows  that  they  arc  'transformed  in  a  short  time  to 
sulphates,  and  the  paint  thus  made  valueless. 

All  battery  rooms  must  be  well  ventilated.  The 
best  way  is  to  provide  a  steady  circulation  of  air 
through  the  same,  by  having  an  inlet  for  fresh  air 
at  one  end  of  the  Ixittery  room,  generally  located 
near  the  floor,  and  an  outlet  for  the  acid  fumes  at 
the  farther  end.  near  the  ceiling.  Too  much  draft 
must  be  avoided,  as  it  tends  to  increase  the  evapora- 
tion from  the  cells. 

When  it  is  found  impossible  with  natural  draft  to 
change  the  air  in  the  battery  room  in  reasonable 
lime,  an  exhaust:  or  blower-fan  may  be  used.  The 
former  secures  good  ventilation,  better  than  the  latter, 
it  having  but  the  minor  disadvantages  that  the  fumes 
pass  over  the  fan  blades,  which,  however,  if  made 
of  phosphor-bronze  or  brass,  are  but  slightly  attacked. 
The  motor  for  driving  the  fan  is  best  located  outside 
of  the  battery  room,  and  connected  with  the  fan 
by  a  rul>ber  belt. 

The  outlet  for  the  air  must  be  so  far  away  frcmi 
the  end-cell  copper  bars  that  the  acid  fumes  do 
not  have  to  pass  between  them.  The  copper  bars  rest 
on  porcelain  insulators,  the  insulators  being  mounted 
on  wooden  stringers,  which  are  supported  either  by 
iron  hangers  from  the  ceiling  or  by  iron  pillars  from 
the   ground. 

The  end-cell    switches   arc  eilher   outside   the  hzl- 
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tery  room,  or,  when  it  is  necessary  to  have  them 
inside,  a  special  partition  is  built  around  them,  so 
that  the  acid  fumes  have  no  access  to  them.  As  a 
rule,  they  are  motor-controlled  from  the  main  switch- 
board. 

It  is  best  to  install  all  cells  in  one  tier,  as  a  double- 
tier  installation  makes  it  difficult  to  inspect  and  fill 
the  cells  hi  the  upper  tier,  and  also  the  wooden  tanks 
in  the  upper  tiers  are  easily  damaged  by  the  acid 
fumes  rising  from  the  lower  cells,  so  that  in  the  end 
the  expenses  for  repairs  are  much  higher  than  the 
saving  gained  eventually  by  this  double-tier  installa- 
tion. Metal  stands  particularly,  which,  of  course, 
would  have  to  be  used  with  large-size  cells,  are  very 
bard  to  protect,  so  that  the  metal  sulphate  formed 
on  them  will  not  get  into  the  electrolyte. 

The  next  point  we  have  to  consider  is  the  insula- 
tion of  the  tanks.  The  former  practice  of  installing 
with  single  insulation  proved  unsatisfactory.  When 
a  battery  with  this  insulation  has  been  in  service 
for  more  than  three  or  four  years,  troubles  with 
leaky  tanks  have  not  been  uncommon,  so  that  at  the 
present  time  double  insulation  is  the  standard. 

This  double  insulation  (see  cut)  has  been  found 
to  give  most  satisfactory  results,  as  the  upper  in- 
sulator is  far  enough  away  from  the  floor  lo  enable 
it  to  be  kept  perfectly  clean  and  dry,  and  the  addi- 
tional height  of  the  tanks  from  the  floor  gives  a  belter 
circulation  of  air  underneath  them,  which  maintains 
a   drier  floor. 

The  wooden  stringers  between  the  porcelain  insu- 
lators can  run  either  lengthwise  with  the  row  of 
cells,  or  crosswise.  The  former  arrangement  is  gen- 
erally used  with  small-sized  tanks,  using  one  set  of 
stringers  for  five  to  six  cells.  For  large  sizes  of 
tanks,  it  is  found  advisable  to  have  one  set  of  string- 
ers for  each  cell  separately,  with  the  stringer  run- 
ning crosswise  to  the  row.  This  arrangement,  be- 
sides giving  a  better  circulation  of  air,  and  facilitating 
the  inspecton  underneath  the  cells,  makes  also  each 
cell  independent  from  the  other — a  very  important 
point  in  case  of  repairs. 

In  the  construction  of  tanks,  there  are  many  points 
which  should  he  considered  to  render  the  life  of  the 
lank  as  long  as  possible.  The  most  acid-proof  kind 
of  lumber  should  be  used;  that  is,  wood  which  con- 
tains a  large  ainounl  of  resin,  like  Georgia  or  yellow 
pine.  Of  course,  this  kind  of  wood  is  bard  to  work 
on,  as  the  tools  become  sticky  by  the  resin,  and  must 
be  often  cleaned  and  sharpened,  but  the  slight  over- 
expense  in  manufacturing  is  well  paid  by  the  longer 
life  that  is  gotten  from  these  tanks. 

Means  should  also  be  provided  to  keep  the  wood- 
work of  the  tank  as  dry  as  possible.     This  is  done 
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by  giving  the  upper  edge  a  slight  slope  to  the  inside 
of  not  more  than  one  to  five/  If  the  slope  is  made 
steeper,  the  edge  will  be  too  weak  and  easily  break  off 
when  the  tank  is  in  service.  The  lead  lining  of  the 
tank  generally  overlaps  the  upper  edge  on  the  outside 
for  about  two  inches.  By  putting  small  wooden  strips 
underneath  this  overlapping,  the  lower  edge  of  tlie 
lead  is  kept  about  one-half  inch  away  from  the  wood- 
work of  the  tank,  so  that  any  acid  dripping  from  the 
edge  does  not  run  down  a'long  the  wood.  The  former 
kind  of  plain  tanks  has  been  abandoned  in  favor  of 
the  paneled  form,  the  latter  being  more  rigid  and 
giving  better  insurance  against  breakage  on  account 
of  the  warping  of  the  wood.  Between  the  cells  in 
each  row  are  put  small  porcelain  insulators,  which 
insure  uniform  distance  between  the  cells,  and  also 
prevent  the  walls  of  the  tanks  from  bulging  out.  For 
the  latter  reason,  also,  the  outside  wall  of  the  tanks 
at  the  end  of  each'  row  is  reinforced  by  lead-coated 
iron  rods. 

The  battery  plates,  both  positive  and  negative,  as 
now  furnished,  shoAv  great  improvements  over  those 
of  previous  years.  Those  most  generallj^  installed  by 
the  leading  company  are  of  the  "Manchester"  type 
for  the  positives,  and  of  what  is  known  as  the  "box" 
plate  for  the  negatives. 

The  positive  consists  of  a  rigid  conducting  support, 
holding  in  place  soft  lead  formed  into  small  buttons 
of  coiled  ribbon,  with  corrugated  surfaces,  these  but- 
tons extending  slightly  beyond  the  surface  of  the 
hard-metal  support,  or  grid,  as  it  is  technically  called. 
These  plates  have  been  found  to  stand  very  satis- 
factorily the  excessive  demands  that  the  storage  bat- 
tery is  called  upon  to  meet.  The  development  in  the 
negative  plate  has  kept  pace  with  that  of  the  positive 
plate.  The  negative  plate  now  consists  of  a  hard- 
metal  supporting  grid,  in  A\hich  the  various  sections 
of  active  material  are  securely  held  in  place  by  means 
of  a  thin  covering  of  perforated  sheet  lead.  The 
advantage  of  this  plate  over  all  other  types  lies  in 
its  strong  mechanical  construction,  in  its  greatly  in- 
creased life,  and  its  ability  to  maintain  its  capacity 
throughout  a  long  period  of  use. 

A  still  further  development,  and  a  most  important 
one,  is  the  substitution  of  thin  wooden  diaphragms 
between  the  plates  as  separators,  in  place  of  the  glass 
tubes  heretofore  generally  used.  This  new  tj'-pe  of 
separator  is  superior,  in  that  it  effectively  prevents 
any  possibility  of  short-circuits  forming  between  the 
plates,  thus  keeping  the  cells  in  uniform  condition, 
so  that  the  amount  of  work  in  operating  the  battery 
is  reduced  materially,  and  the  proper  relation  of 
charge  to  discharge  maintained  more  economically — 
all  of  these  features  combining  to  effect  a  very  con- 
siderable increase  in  the  life  of  the  plates. 
Operation. 

Among  the  numerous  functions  performed  by  the 
storage  battery  in  modern  lighting  and  power  distribu- 
tion systems  are: 

( I )' Supplying  current  for  the  peak  of  the  load, 
both  at  the  generating  station  and  the  sub-stations, 
current  so  furnished  being  regained  at  the  time  of 
light  loads,  so  that  the  load  factor  is  placed  on  a 
most  economical  basis. 

(2)  Regulating  or  equalizing  the  pressure  due  to 
sudden  fluctuations  in  the  load. 

(3)  Carrjnng  the  whole  load  when  there  is  inter- 
ruption in  the  service  from  the  generating  station,  or 
locally,  when  the  translating  or  transmitting  service 
in  the  sub-station  is  in  trouble. 

(4)  Carrying  the  entire  load,  when  it  is  so  light 
that  it  is  uneconomical  to  run  the  generating  appa- 
ratus. 

(5)  As  a  reserve  for  preventing  interruptions  m 
the  ^exciter  circuit  in  alternating  generating  systems 
and  for  quickly  starting  up  alternating-current  motor- 
driven  exciters. 

All  these  features,  except  (5).  are  well  known,  so 
that  it  is  necessary  only  to  add  a  few  words  about 
the  exciter  batteries,  their  introduction  being  a  com- 
paratively new  one.  but  of  the  utmost  importance 
for  alternating-current  generating  stations. 

In  former  times,  where  each  alternatmg-current 
generator  had  its  own  exciter,  a  trouble  in  the  exciter 
affected  onlv  its  own  generator,  leaving  the  rest  of 
the  system  'intact,  but  with  the  present  practice  of 
uniting  all  exciters  on  one  common  bus,  which  in 
turn  feeds  the  fields  of  all  generators,  it  will  readily 
be  seen  that  trouble  in  the  exciter  system  w^ill  affect 
the  whole  station,  with  serious  results.  Therefore, 
it  is  necessary  to  keep  the  exciter  bus  at  all  times, 
and  under  all' circumstances,  alive,  and  at  the  proper 
voltage.  The  present  sources  of  supply  for  the  ex- 
citer bus  are  a  set  of  motor-driven  generators,  with 
one  or  more  steam-driven  exciters  as  reserve.  The 
steam-driven  exciters  need  some  time  for  starting, 
and  are,  therefore,  not  able  to  replace  a  motor  ex- 
citer immediately,  as  is  essential  in  case  of  emergency. 

It  is  therefore  important  to  have  an  additional  sup- 
ply of  current  to  the  exciter  bus,  which  will  work 
instantaneously.  A  feeder  run  from  some  other  di- 
rect-current station  to  the  exciter  bus  may  accom- 
plish this,  but  in  such  a  case  it  is  either  connected 
ready  for  sen-ice  at  all  times,  which  makes  complica- 
tions in  operating  at  the  exciter  bus.  as  well  as  at  the 
direct-current  station;  or.  it  is  simply  ready  for  con- 
nection in  case  of  trouble,  and  then  much  valuable 
time  is  lost  by  telephoning  from  the  alternating  to  the 
direct-current  station,  and,  therefore,  the  advantage 
of  an  instantaneous  reserve  is  lost.  There  is,  ^vith 
such  a  feeder,  always  also  the  serious  danger  of  its 
burning  out  at  a  critical  moment. 


All  these  Iroutiles  arc  avoided  when  there  is  a 
storage  battery  in  the  station  connected  to  the  exciter 
bus.  The  discharge  current  of  this  battery,  at  the 
one-hour  rate,  ought  to  be  equal  to  the  maximum 
excitation  necessary  at  the  exciter  bus,  with  1.6  volts 
per  cell  pressure  at  the  end  of  discharge. 

When  an  accident  happens  the  battery  will  give 
immediately  enough  current  to  keep  the  excitation 
up,  although  the  voltage  may  drop  somewhat.  Actual 
tests  in  New  York  have  shown  that  the  exciter-bus 
voltage  can  drop  11  per  cent,  without  giving  trouble 
in  the  system.  Allowing  that  the  whole  motor-exciter 
system  breaks  down,  that  the  battery  is  suddenly 
called  upon  for  the  one-hour  rate  of  discharge,  and 
that  the  operator  has  no  time  to  adjust  the  end-celt 
switch,  the  drop  from  floating  voltage  will  be  well 
within  the  above  limit.  The  end-cell  switch  must, 
of  course,  be  motor-driven  and  controlled  by  push 
buttons;  so  it  is  the  practice  to  have  several  push 
buttons  at  different  convenient  places  in  the  station. 
in  order  that  the  operator  can  work  the  end-cell 
slider,  from  any  place  wherever  he  may  happen  to 
be,  at  the  time  of  the  breakdown. 

In  order  to  keep  the  capacity  at  the  highest  point, 
an  exciter  batterj'-  should  be  fully  discharged  once 
a  week,  and  then  immediately  charged  at  the  three- 
hour  rate. 

This  high'  charging  rate  is  advisable  only  for  ex- 
citer batteries,  wliere  it  is  necessary  to  have  the  bat- 
tery ready  for  ser\"ice  after  a  discharge  as  soon  as 
possible.  For  lighting  batteries,  it  is  better  to  charge 
them  at  not  higher  than  the  five-hour  rate. 

The  discharge  rate  of  a  battery  naturally  varies 
according  to  the  service,  and,  under  normal  condi- 
tions, the  rates  prescribed  by  the  manufacturer  of 
the  battery  should  not  be  exceeded.  But  in  case  of 
emergencies,  it  can  be  called  upon  for  service  at  any 
high  rate,  without  hesitation,  provided  care  is  exer- 
cised to  restore  it  to  normal  condition  with  the  least 
possible  delay.  The  danger  of  harmful  overdis- 
charging  does  not  exist  in  the  case  of  Edison  service, 
as  the  discharge  is  limited  by  the  voltage  on  the  main 
bus,  which  is  not  allowed  to  drop  below  certain  limits. 

In  a  very  large  degree  the  obtaining  of  successful 
results  from  a  battery  is  dependent  both  upon  the 
quality  and  the  specific  gravity  of  the  electrolyte  in 
the  cell,  and  also  upon  the  manner  in  which  its 
changes  in  specific  gravity,  in  the  course  of  regular 
operation,  are  observed. 

The  presence  of  impurities,  except  within  certain 
extremely  small  quantities,  affects  not  only  the  imme- 
diate service  of  the  battery,  but  also  acts  materially 
in  reducing  its  life,  so  that  it  is  most  important  that 
every  possible  precaution  be  observed  in  obtaining 
suitably  pure  electrolyte  and  maintaining  it  so. 

The  electrolyte  must  at  all  times  be  maintained  at 
the  proper  level,  so  that  the  plates  will  not  be  exposed 
to  the  air.  There  is  a  gradual  lowering  of  the  level, 
due  to  evaporation,  especially  during  charge,  and  this 
should  be  regained  by  the  addition  of  the  purest  water 
obtainable,  preferably  distilled  water.  In  order  to 
keep  the  evaporation  down  to  a  minimum,  and  also 
for  the  sake  of  protecting  the  expos^  metal  work 
about  the  battery  from  the  effect  of  the  acid  fumes, 
which  come  off  when  the  battery  is  being  charged, 
some  batteries  arc  equipped  with  a  covering  over  the 
cells,  either  in  the  form  of  a  thin  rubber  sheet  or  a 
glass  plate.  This  is  not  always  to  be  recommended, 
on  account  of  the  difficulty  of  inspecting  the  cells; 
but  the  introduction  of  the  wooden  diaphragm  sep- 
arators has  materially  reduced  the  amount  of  inspec- 
tion required  and,  therefore,  the  chief  objection  to 
covers. 

As  a  medium  for  following  the  work  that  the  bat- 
tery is  doing,  and  the  condition  of  the  various  cells 
through  the  observation  of  its  variations  in  specific 
gravity,  the  electrolyte  is  one  of  the  most  important 
factors  in  the  routine  of  battery  operation.  It  is, 
therefore,  advisable  to  take,  at  certain  periods,  gen- 
erally once  a  week,  specific-gravity  readings  of  each 
cell  in  the  battery.  Any  cell  which  is  not  in  normal 
condition  will  indicate  it  by  abnormal  specific  gravity, 
and  can  thus  be  easily  detected  and  promptly  re- 
paired. In  my  practice,  in  Boston,  I  have  found  it 
very  convenient  to  plot  the  results  of  the  weekly 
acid  readings  graphically,  and,  following  my  example, 
the  Edison  companies  in  New  York  and  Chicago  are 
using  now  the  same  method,  with  splendid  results- 
Further,  it  is  essential  that  not  only  proper  care 
be  given  to  the  individual  cells  in  the  battery,  but 
also  that  the  proper  relation  betwen  the  amount  of 
charge  and  discharge  shall  be  maintained.  To  ac- 
complish this,  recording  voltmeters  are  now  used  ex- 
tensively, and  the  curves  drawn  by  these  instruments 
have  been  found  to  be  a  valuable  guide  for  the  op- 
erator when  using  the  battery,  especially  during  the 
charge.  In  a  very  short  time  there  will  be  on  the 
market  a  recording  hydrometer  which  will  record  the 
drop  and  rise  of  the  specific  gravity  in  a  specially 
selected  pilot  cell,  and  I  hope  that  this  instrument 
will  also  be  a  great  help  for  the  proper  operation  of 
batteries. 

As  an  additional  check  on  the  condition  of  the 
battery,  it  is  advisable  occasionally  to  make  discharge 
tests,  comparing  the  battery  with  a  pilot  cell. 

In  conclusion.  I  might  say  that  too  much  care  can- 
not be  exercised  in  giving  a  battery  regular  attention, 
as  in  any  piece  of  machinery  it  is  the  better  practice 
to  anticipate  trouble,  and  exercise  every  care  to  pre- 
vent its  occurring,  rather  than  to  wait  until  it  de- 
velops and  then  attempt  to  remedy  it. 


CORRESPONDENCE. 


Great  Britain. 

London,  October  22. — The  preliminary  of  a  draft 
set  of  regulations  in  connection  with  the  use  of 
electricity  in  factories  and  workshops  has  just  been 
issued  by  the  home  secretary.  As  a  matter  of  fact, 
certain  requirements  have  been  imposed  in  factories 
by  the  Board  of  Trade  for  some  years  past,  where 
higher  voltages  than  250  volts  have  been  adopted. 
Some  thousands  of  factories  have  been  ostensibly 
working  under  the  Board  of  Trade  regulations,  but 
instances  have  been  brought  to  the  notice  of  the 
home  secretary  in  which  they  have  not  been  observed, 
and  as  a  result,  serious,  and  sometimes  fatal,  acci- 
dents have  occurred  in  the  premises  of  such  persons. 
As  a  consequence  it  has  been  thought  desirable  that 
certain  of  the  Board  of  Trade  regulations  should 
be  given  the  force  of  rules  under  the  Factory  and 
Workshops'  Acts.  Therefore,  under  the  regulations 
now  issued,  the  employer  is  made  responsible  for 
any  damage  to  human  life.  The  present  regulations 
are  based  on  the  old  Board  of  Trade  regulations 
without  any  addition  except  by  way  of  relaxation. 
Moreover,  they  do  not  contain  all  the  regulations 
which,  if  deemed  necessary,  will  be  imposed  later  on. 
Therefore,  the  questidn  of  the  generation  and  trans- 
formation of  the  electrical  energy  upon  factory  prem- 
ises has  not  been  taken  up,  the  regulations  above  re- 
ferred to  merely  stipulating  that  where  the  normal 
working  pressure  is  between  250  and  650  volts,  the 
wiring  shall  be  enclosed  in  a  strong  metal  casing 
and  so  arranged  that  there  shall  be  no  danger  from 
shock  or  fire.  All  main  and  branch  circuits  are  to 
be  protected  by  fuses  or  automatic  cut-outs,  and 
all  such  fuses  or  cut-outs  shall  be  so  enclosed  that 
similarly  no  danger  from  fire  or  shock  can  result. 

The  remarkable  arbitration  to  determine  the  price 
to  be  paid  by  the  Bournemouth  corporation  for  the 
small  undertaking  of  the  Poole  Electric  Traction 
Company  has  now  been  concluded,  although  no  award 
has  yet  been  made.  The  facts  of  the  case  are  that 
the  Poole  company  has  a  small  system  of  3%  miles. 
running  from  the  western  boundary  of  Bournemouth 
to  Poole,  actually  in  operation,  and  certain  lines 
not  yet  running  on  the  east,  with  running  powers 
over  the  intermediate  municipal  tramways.  The 
tenure  of  the  Poole  line  was  35  j'^ears,  after  which 
the  undertaking  could  only  be  bought  up  by  the  local 
authority  as  a  going  concern.  The  usual  conditions 
for  the  purchase  of  tramways  in  this  country  are 
that  a  lease  of  21  years  is  granted  and  then  to  be 
bought  out  at  the  market  value  of  the  undertaking 
without  anything  for  good  will.  It  will  thus  be 
seen  that  the  Poole  company,  though  small,  exists 
under  very  favorable  conditions.  In  1901,  the 
Bournemouth  corporation,  knowing  these  circum- 
stances, wished  to  buy  the  company  out,  the  basis 
for  determining  the  purchase  price  being  the  profit 
shown  in  the  company's  accounts  for  1901.  Con- 
sidering the  period  which  the  company  has  still  to 
run,  and  tlrat  it  can  then  only  be  acquired  as  a  going 
concern,  it  is  not  surprising  that  its  claim  amounted 
to  over  $2,000,000,  a  large  amount  on  the  face  of 
it  for  so  small  a  system.  On  the  other  hand,  the 
corporation  said  that  $300,000  was  the  utmost  value 
of  the  undertaking,  and  that  is  the  problem  which 
the  arbitrators  still  have  to  solve.  Locally,  the  case 
is  of  small  interest,  comparatively,  but  to  the  elec- 
tric-traction industry  the  decision  of  the  arbitrator 
will  be  of  vast  importance,  as  during  the  last  few 
years  many  tramway  rights  have  been  granted  to 
companies  under  similar  conditions,  and  no  precedent 
yet  exists  for  the  price  paid  by  a  municipality  in  pur- 
chasing such  lines  before  their  lease  has  expired. 

Municipal  telephony  has  not  "caught  on"  to  any 
great  extent  in  Great  Britain,  and  perhaps  it  is  well 
that  this  is  so,  until  further  experience  has  been 
gained.  It  is  true  that  in  all  those  towns  where  a 
municipal  exchange  has  been  in  operation  for  over 
a  Aear  a  profit  has  been  show^n  in  the  accounts,  but 
the  amount  of  controversy  which  the  methods  of 
making  up  the  accounts  has  evoked  will  probably 
be  instrumental  in  suggesting  to  other  local  authori- 
ties that  municipal  telephony  is  not  the  remunerative 
business  many  would  have  us  believe.  Quite  apart 
from  the  larger  items  of  sinking  fund  and  deprecia- 
tion, it  is  the  practice  of  some  local  authorities  to 
charge  the  expenses  of  canvassers  to  capital  account 
instead  of  revenue,  thus  tending  to  produce  a  fal- 
lacious balance  sheet.  This  is  merely  one  item,  for 
it  would  take  too  much  space  to  deal  fully  with 
the  matter  here.  But  it  serves  to  show  the  sound- 
ness  or  otherwise  of  the  methods  adopted. 

A  light-railwaj^  and  tramway  exhibition  is  to  be 
held  in  London  next  year.  The  last  show  of  this 
character  was  held  in  1902. 

An  association  has  been  formed  to  support  the 
present  system  of  weights  and  measures  in  Great 
Britain,  and  to  combat  the  increasing  favor  with 
which  the  metric  system  is  now  viewed.  This  lat- 
ter for  some  years  has  had  a  strong  ally  in  the 
shape  of  the  Decimal  Association. 

But  little  has  been  done  on  a  large  scale  in  Great 
Britain  hitherto  in  the  matter  of  forming  electric 
clubs,  and  especially  so  when  compared  with  the 
United  States.  A  proposal  is  now  being  made  to 
organize  an  electric  club  for  Birmingham  and  dis- 
trict, and,  if  successful,  the  idea  could  well  be  ap- 
plied to  other  large  centers. 

Last  week  Mr.  J.  W.  Benn,  chairman  of  the  Lon- 
don  County  Council,   gave  his  annual  address  and 
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dealt  at  some  length  with  the  tramwaj'  problem. 
The  council  now  works  40  miles  of  lines,  about  one- 
third  of  the  total  tramways  of  I-ondon,  and  last  year 
133.000,000  passengers  were  carried  on  these  40  miles, 
which  is  w'orkcd  partly  by  horses  and  largely  by 
electric  traction.  Two  million  five  hundred  thousand 
dollars  was  received  in  fares,  and  50,000,000  passen- 
gers were  carried  at  one-cent  fares.  The  huge  power 
station  at  Greenwich  is  being  rapidly  pushed  forward. 
but  that  vexed  question  of  the  northern  lines  still 
remains  undecided. 

In  pursuance  of  the  scheme  for  equipping  the 
dockjards  of  the  Admiralty  with  an  electric-lighting 
and  power  installation,  a  tender  has  just  been  planed 
for  the  complete  electrical  equipment  of  Sheerness 
dockyard,  one  of  the  largest,  and  quite  close  to 
London. 

An  interesting  development  of  the  increasing  prac- 
tice of  local  authorities  to  trade  outside  tiieir  areas 
has  arisen  at  Halifax.  The  Halifax  corporation  is 
building  tramw.ays  in  Sowerby,  a  separate  adtoining 
district,  and  in  return  the  Sowerby  council  promises 
to  exempt  the  Halifax  corporation  from  rates  in 
respect  of  such  tramways.  But  the  Lancashire  and 
Yorkshire  Railway  Company,  with  which  the  new 
tramways  w-ill  compete,  is  a  ratepayer  of  Sowerby, 
and  quite  naturally  resents  the  arrangement  above 
referred  to.  Furthermore,  under  the  Public  Health 
.'Vets,  there  is  a  big  doubt  as  to  whether  it  is  legal, 
and  the   railwav  companv  intends  to  test  the  point. 

G. 
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New  York. 


New  York,  October  29. — The  event  of  the  week 
has  been  the  opening  of  the  rapid-transit  subway,  as 
recorded  in  another  part  of  this  issue.  The  actual 
public  operation  of  the  subway  dates  from  midnight 
on  Thursday,  since  when  the  regular  schedule  of 
express  and  local  trains  has  been  followed  with  more 
or  less  regularity.  There  have  been  a  few  minor 
accidents,  attributable  to  the  breakdown  of  mechan- 
ical appliances,  and  one  or  two  slight  injuries  to 
passengers,  due  to  unmanageable  crowds.  On  Fri- 
day evening  during  the  rush  hour,  there  was  very 
great  trouble  in  dealing  with  the  crowds  at  City 
Hall.  The  service  of  the  surface  and  elevated  cars 
from  this  point  northward  was  neglected,  to  the 
extent  of  perhaps  as  much  as  75  per  cent,  of  the 
usual  business,  but  it  is  e.xpected  that  within  a 
very  short  time  there  will  be  a  readjustment  of 
traffic  and  that  each  line  will  find  its  own  peculiar 
patrons.  General  Manager  Frank  Hedley  of  the 
Interborough  company  estimates  that  the  number 
of  subway  passengers  carried  between  midnight  and 
midnight  on  Friday  was  350,000.  The  maximum 
total  capacity  of  the  line  as  at  present  equipped  is 
25,000   an    hour. 

Cars  were  expected  to  be  running  over  Williams- 
burg Bridge  by  November  1st.  but  an  altogether 
une.xpected  cause  of  delay  has  been  encountered  in 
the  issuance  of  a  Supreme  Court  wr'it  restraining 
the  operation  of  cars  pending  a  hearing,  on  account 
of  alleged  attempts  to  charge  an  additional  fare  for 
a  trip  over  the  bridge.  There  is  no  doubt  that  the 
contract  between  the  city  and  the  bridge-operating 
company  has  been  loosely  drawn;  but  public  sym- 
pathy is  generally  with  the  olficials  of  the  Brooklyn 
Rapid  Transit  Company,  whose  cars  are  ready  to 
run  across  the  bridge.  The  w>ires,  tracks  and 
switches  on  the  bridge  have 'been  officially  inspected 
and  pronounced   satisfactorj'. 

The  New  York  Fire  Department  proposes  to  sep- 
arate the  fire-alarm  telegraph  system  from  the  chief 
bureau  of  the  department,  of  which  it  is  now  a 
branch,  and  to  place  the  alarm  systems  of  all  the 
boroughs  in  charge  of  a  competent  electrician,  with 
the  title  "superintendent  of  fire-alarm  telegraph." 
This  official  is  to  be  directly  responsible  to  the  fire 
commissioner  for  the  proper  care  and  efficiency  of 
the  service.  The  estimates  for  the  electrical  work 
in  the  maintenance  and  extension  of  the  fire  alarm 
in  the  Borough  of  Queens  next  year  amounts  to 
$10,725.  An  amount  of  $1,325  >s  to  ''e  spent  for 
fire-alarm  signal  bo.xes. 

The  Western  Electric  Company  has  received  a 
contract  for  furnishing  telegraph  supplies  in  the 
Fire  Department  of  New  York  city. 

The  Educational  Department  of  New  York  city 
has  presented  its  estimates  for  the  special  school 
fund  of  1905.  The  total  includes  the  sum  of  $24,140 
for  electric  work  in  the  public  schools.  The  highest 
sum  mentioned  in  the  estimates  for  electric  work  is 
$3,520  for  School  No.  22.  School  No.  18  is  scheduled 
for  an  expenditure  for  the  same  purpose  of  $2,500. 
Another  estimate  is  for  maintaining  and  repairing 
the  telephones  in  the  schools  of  Greater  New  York 
to  the  amount  of  $16,800,  ,,,    , 

The  proporietors  of  the  National  Bridge  Works 
of  Long  Island  City  intend  to  use  electricity  for 
all  power  purposes  in  the  new  plant  now  being 
erected. 

Cooper  Hewitt  vapor  lamps  have  been  put  up 
along  the  Panama  Steamship  Company's  pier  No. 
57.  North  River.  The  improved  illumination  facili- 
tates loading  operations  at  night. 

The  new  Broadway  Tabernacle  at  Fifty-sixth 
Street  is  to  have  an  installation  of  1,670  incandescent 
lamps  and  motors  of   102  horsepower. 

.•\mong  the  incorporations  reported  this  week  from 
Albany  is  that  of  the  Empire  State  Dry  Battery 
Company,    capitalized    at    $50,000.    The    head    oftice 


New  EriRland. 

Boston,  October  29. —  riie  Bustoii  Elevated  Rail- 
way Company's  car  barns  at  Forest  Hills  Station 
were  destroyed  by  fire  last  Tuesday  morning,  and 
Thomas  B.  Dunn,  a  young  nicdieal  student  from 
the  University  of  Vermont,  who  had  been  in  the 
company's  employment  through  the  summer,  was 
burned  to  death.  Fifty  cars  were  destroyed,  and 
the  loss  entailed  amounts  to  about  $175,000. 

As  a  result  of  the  inquest  relative  to  the  Melrose 
dynamite  explosion  which  wrecked  a  crowded  trolley 
car  about  a  month  ago,  Percy  C.  Haw'kins,  the  fore- 
man, and  Roy  C.  Fenton,  driver,  for  Eastman's 
Express  Company,  are  held  in  bonds  of  $1,000  each 
to  answer  to  the  charge  of  manslaughter.  Their 
case  will  come  up  in  December. 

The  Boston  and  Northern  Street  Railway  Com- 
pany has  opened  this  week  a  new  line  between 
Saugus  Center  and  Cliftondale,  about  a  mile  in 
length,  which  serves  as  a  feeder  from  Saugus  to  the 
road  between  Alalden  and  Lynn. 

A  new  trolley-road  project  is  under  consideration 
in  Southeastern  Massachusetts,  to  provide  connec- 
tions from  the  inland  towns  to  the  South  Shore 
summer  resorts,  with  Scituate  Harbor  particularly 
in  mind. 

The  Boston  Transit  Commission  received  bids  on 
'l  Uursday  for  the  construction  of  Section  i  of  tlie 
proposed  new  tunnel  under  Washington  Street.  10 
contractors  submitting  figures,  ranging  from  $152.- 
000  down  to  $82,858,  the  latter  winning  the  award. 

The  Lowell  Electric  Light  Company  has  asked 
the  Massachusetts  Gas  and  Electric  Light  Cornmis- 
sion  for  authority  to  issue  600  additional  shares  of 
stock.  The  present  capital  is  $600,000.  The  pro- 
ceeds  will   be  devoted  to   extensions  of  the   system. 

The  section  of  the  new  Groton  and  Stonington 
railway  in  Connecticut  which  covers  the  stretch  from 
Groton  to  Mystic  is  approaching  completion,  and 
will  be  opened  to  travel  early  in  November. 

Col.  William  A.  Gaston  of  Boston,  former  presi- 
dent of  the  Boston  Elevated  Railway  Company,  is 
financially  interested  in  the  Willimantic  Street  Rail- 
way Companj',  and  has  been  on  a  tour  of  inspection 
of  the  route  of  the  proposed  extension  to  South 
Coventry,  Conn.  The  Willimantic  Board  of  Trade 
and  the  Business  Men's  Association  of  that  city 
favor  the   project.  B. 


Texas  and  Mexico. 

Austin,  Texas,  October  27. — The  contract  which 
was  recently  entered  into  by  Governor  Miguel  Ahu- 
mada  of  the  state  of  Jalisco,  Mexico,  and  L  N.  Zer- 
meno  and  Ernesto  Mora,  the  latter  being  the  assist- 
ant manager  of  the  Bank  of  Jalisco  at  Guadalajara, 
for  the  construction  of  the  first  division  of  the 
Guadalajara-Morelia  electric  railway,  has  just  been 
ratified  by  the  Legislature  of  the  state  of  Jalisco. 

Companiai  Anonima  del  Alumbrado  Electrico  de 
Puebla  will  make  improvements  to  its  plant  at  Pue- 
bla,  Mexico,  to  cost  about  $30,000  gold.  Arc  lamps 
are  to  be  used  in  place  of  the  incandescent  lamps 
which  are  now  in  use  for  lighting  the  streets  of  the 
city. 

Hon.  Ramon  Corral,  vice-president  of  Mexico, 
who  owns  the  electric-light  plants  at  Guayraas,  Mex- 
ico, and  in  the  city  of  Hermosillo,  has  given  orders 
for  extensive  improvements  to  these  two  plants  to 
be  made.  The  proposed  improvements  will  cost  about 
$50,000. 

A  number  of  capitalists  of  Saltillo,  Mexico,  are 
organizing  a  company  for  the  purpose  of  installing 
an  electric-light  and  power  plant  for  that  city,  to  be 
operated  in  opposition  to  the  plant  already  established 
there.  The  electric  power  will  be  generated  from  a 
mountain   stream  near  Saltillo. 

The  Tezuitlan  Copper  Company  has  com.pletcd 
and  placed  in  successful  operation  its  electric  rail- 
way, which  runs  from  its  smelting  works  at  Aurora', 
^texico,  to  the  towm  of  Tezuitlan.  The  power  plant 
for  the  road  is  situated  on  the  Atexcaco  River. 

It  is  announced  that  extensive  improvements  are 
to  be  made  to  the  street  railway  of  the  Ferrocarril 
Urbano  Company  of  Colima,  ifexico.,  which  prop- 
erty was  recently  purchased  by  D.  G.  C.  MacNeill 
of  Colorado  Springs,  Colo.,  who  is  also  extensively 
interested  in  mines  in  the  Guanajuato  district  of 
Mexico.  The  road  is  to  be  operated  by  electric 
power  as  soon  as  the  plant  can  be  installed. 

.\n  electric-light  plant  is  to  be  installed  at  Lagos 
de  Moreno.  Mexico.  The  state  Legislature  has 
passed  a  bill  exempting  the  proposed  plant  from  all 
state  taxation  for  a  term  of  years. 

The  ifexican  Light  and  Power  Company,  which 
is  building  a  great  electric-generating  plant  at  Ne- 
caxa,  Mexico,  has  let  the  contract  for  the  construc- 
tion of  its  transmission  line  to  the  City  of  M'exico. 
It  is  stated  that  the  transmission  line  will  be  com- 
pleted and  the  company  will  be  ready  to  deliver  elec- 
tric power  into  the  City  of  Mexico  some  time  next 
year.  The  initial  power  of  the  Necaxa  plant  will 
be  40,000  horsepower. 

The  Mexican  Incandescent  Lamp  Manufacturing 
Company  has  obtained  a  contract  to  furnish  the  elec- 
tric-light plant  of  the  city  of  Vera  Cruz  with  20.000 
lamps  to  be  delivered  this  year. 

Steps  have  been  takei*  by  a  number  of  the  lead- 
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ing  rice  growers  of  the  section  around  Gano,  Texas, 
to  combine  their  irrigation  interests  and  establish  a 
large  central  electric  power  plant  for  the  purpose 
of  furnishing  power  for  operating  their  irrigation 
plants. 

The  Northern  Texas  Traction  Company  of  Fort 
W  ortli  has  begun  work  on  a  number  of  important  im- 
provements, the  cost  of  which  will  be  about  $50,000, 
I  hcse  include  several  short  extensions  of  existing 
lines  in  Fort  Worth  and  North  Fort  Worth.         H. 

Southeastern  States. 

Charlotte,  N.  C.  October  29.— The  plant  of  the 
Whitney  Reduction  Company,  which  is  harnessing 
the  narrows  of  the  Yadkin  River  near  Salisbury, 
N.  C,  is  now  on  a  firm  financial  basis  and  the  work 
is  steadily  progressing.  The  canal  from  which  the 
power  will  be  derived  will  be  over  four  miles  long 
and  26,000  horsepower  is  to  be  developed.  The 
river  has  a  fall  of  300  feet  in   10  miles. 

The  Washington  (D.  C.)  Railway  and  Electric 
Company  is  at  work  on  plans  to  improve  its  service. 
Much  new  machinery  has  been  ordered,  part  of  the 
new  equipment  being  bought  at  the  St.  Louis  Ex- 
position. 

The  Alamance  Street  Railway  Company  of  Gra- 
ham, N.  C,  has  been  incorporated,  with  $25,000 
authorized  capital,  to  build  an  electric-railway  sys- 
tem. J.  L.  Williamson,  J.  L.  Gates  and  others  are 
interested. 

The  franchise  and  right-of-way  of  the  Asheville 
and  Weaverville  (  N.  C. )  electric  railway  have  been 
transferred  to  John  D.  Miles  of  Warsaw,  Ind.,  and 
it  is  said  the  work  will  begin  shortly  on  the  10- 
mile  line. 

A  party  of  New  York  men  recently  investigated 
the  waterpower  on  the  Savannah  River  near  i\tc- 
Cormick,  S.  C,  and  surveys  are  being  made.  In  the 
party  were  D.  M'.  Mackav  and  Dr.  F.  A.  C.  Perrine 
of  New  York,  C.  M.  Knight  of  Brooklyn  and  L.  F. 
Dorn   of   Parksville. 

The  Piedmont  Electric  Company  of  Asheville, 
N.  C,  has  the  contract  for  a  300-light  system  ai 
Mineral  Bluff,  Ga.,  for  the  Blue  Ridge  Tannery: 
also  for  a  650-light  plant  to  be  run  in  connection 
w-ith  a  new  cotton  mill  at  Marshall,  N.  C,  to  light 
the  town. 

The  town  of  Camilla,  Ga.,  has  voted  $25,000  for 
acquiring  a  water  and  lighting  plant. 

Work  on  the  new  electric-light  plant  at  Hartwell, 
Ga.,  for  municipal  lighting,  will  soon  be  started,  and 
the  material  is  being  received. 

It  is  rumored  that  the  Carolina  Land  and  De- 
velopment Company  has  bought  a  fine  waterpower 
on  Broad  River,  near  Chester,  S.  C,  the  stockholders 
of  the  company'  being  mostly  Charleston  capitalists, 
and  that  ample  financial  backing  is  available.         L. 


Michigan. 

Detroit,  October  29. — The  control  of  the  Detroit, 
Flint  and  Saginaw  interurban  road  has  passed  to 
Chicago  capitalists  represented  by  John  M.  DutTy. 
they  having  secured  the  control  of  the  $1,000,000 
stock.  It  is  understood  that  this  sale  is  in  conjunc- 
tion W'ith  the  Nester  interests.  The  line  from  Sag- 
inaw out  to  Bridgeport  is  in  operation,  making  in 
.'11  t6  miles  of  completed  road  reaching  out  toward 
Frankenmuth,  and  the  balance  of  the  construction 
of  over  50  miles  of  track  w^ill  be  pushed  through 
to  Flint.  The  bonded  indebtedness  of  the  road  is 
$1,000,000.  It  is  expected  that  the  new  owners  will 
make  important  changes  in  the  business  policy  of 
the  road,  and  that  a  bid  will  be  made  for  freight 
business.  It  is  probable  that  the  new  power  house 
w-ill   be  built  at  Bridgeport. 

A  new^  electric  line  is  being  planned  by  P.  B. 
De  Lisle  of  Delray.  to  run  from  Delray  through 
the  village  of  Woodmere  to  Detroit.  Cheap  rates 
will  be  given,  with  workingmen's  tickets  at  the  hours 
that  are  given  hy  the  Detroit  United  Railway. 

G.  A.  iNIullins,  who  is  interested  in  the  new  Kala- 
mazoo and  Lake  Shore  Traction  Company,  which 
is  to  connect  Kalamazoo  with  Benton  Harbor,  states 
that  the  road  is  entirely  financed,  and  that  work  will 
be  resumed  on  the  west  end  of  the  line  early  in 
the  spring. 

The  officials  of  the  Detroit  street  railway  state 
that  80  per  cent,  of  all  their  cars  have  now  been 
equipped  with  air  brakes,  as  called  for  under  the 
Hillger  ordinance,  and  the  remainder  of  the  cars 
will  be  equipped  by  January  ist.  The  new  fenders 
ordered  by  the  Counnon  Council  have  been  applied 
to  about  10  per  cent,  of  the  cars,  and  the  balance 
of  the  cars  are  being  supplied. 

The  Detroit  United  Railway  has  suffered  another 
loss  by  fire,  five  cars  being  destroyed  by  fire  sup- 
posed to  have  originated   from  a  defective  motor. 

The  Battle  Creek  and  Kalamazoo  interurban  elec-J 
trie  line  has  constructed  one  of  the  largest  bridges 
in  Michigan  (for  an  electric  road)  over  the  MichiJ 
gan  Central  railroad  at  Galesburg.  It  is  780  feeq 
lon.g,  with  a  span  over  the  track  of  126  feet,  being 
22  feet  and  two  inches  above  the  railroad  track. 

C.  G.  W. 


Ohio. 

Cleveland,  October  31. — Dennison.  Prior  &  Co.  of 
this  city  have  purchased  $1,000,000  bonds  of  the  On- 
tario Power  Company  of  Niagara  Falls.  Already 
contracts  have  been   made  for  all  the  current   that 
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can  be  produced.  It  is  believed  that  a  transmission 
company  will  take  the  current  and  dispose  of  it 
over  the  state,  and  it  is  further  possible  that  the 
Vanderbilt  interests  will  secure  their  power  for  the 
electric  cars  along  the  line  of  the  New  York  Central. 

A  new  storage-battery  station  will  be  built  at  New- 
burg  by  the  Cleveland  Electric  Railway  Company. 
Dan  R.  Hanna,  son  of  the  late  Senator  Hanna,  has 
been  chosen  a  member  of  the  board  of  directors  to 
succeed  George  G.  Mulhern,  former  superintendent. 

A  new  building,  120  by  64  feet,  is  being  erected  at 
the  corner  of  St.  Clair  and  Perry  Streets  in  Toledo 
by  the  Nagel  Electric  Company.  It  is  to  be  com- 
pleted by  May  1st. 

The  Interurban  and  Terminal  Company  of  Cincin- 
nati will  connect  its  power  house  with  that  of  the 
Rapid  Transit  Company,  so  that  in  event  of 
necessity  one  may  use  the  other's  power. 

The  Gallon  Southern  Railway  Company  of  Gal- 
ion  has  been  incorporated  to  build  a  line  from  Gal- 
ion  to  Fredericktow-n  through  Morrow,  Richland, 
Crawford  and  Knox  Counties.  W.  L.  Ball,  O.  Wise 
and  others  are  interested. 

Last  Thursday  night  space-telegraph  communica- 
tion was  established  between  Cleveland,  Ohio,  and 
St.  Louis,  a  distance  estimated  to  be  about  750  miles, 
by  the  DeForest  system.  The  message  on  Thursday 
was  clear  and  distinct,  repeated  back  over  the  tele- 
graph lines  it  was  found  to  be  correctly  understood 
in  every  detail.  The  stations  in  the  Schofield  Build- 
ing and  at  Nottingham,  near  Cleveland,  will  shortly 
be  combined  and  many  improvements  made  on  the 
instruments.  This  will  enable  the  operators  to  do 
much  better  work.  As  rapidly  as  possible  the  De- 
Forest  company  is  pushing  its  work.  Stations  will 
shortly  be  built  at  Toledo.  Detroit,  Port  Clinton  and 
Duluth  by  a  subsidiary  company. 

The  Postal  Telegraph  Company  has  arranged  to 
move  its  office  at  Columbus  from  North  High  and 
Gay  Streets  to  the  Ruggery  Building  on  Gay  Street, 
where  excellent  quarters  will  be  fitted  up. 

O.  M.  C. 


for  an  electric-road  franchise  from  the  town  of  May- 
field  to  the  San  M'ateo  County  line,  along  the  San 
Francisco  road.  A. 


Pacific  Slope. 

San  Francisco,  October  28. — Allan  Pollock,  for- 
merly general  manager  of  the  San  Francisco  Gas 
and  Electric  Company,  which  position  he  left  to 
assume  the  management  of  the  new  Hotel  St.  Francis, 
has  severed  his  connection  with  the  hotel  and  is 
back  to  his  old  position  with  the  lighting  concern. 
General  Manager  Lawless  resigned  some  time  ago 
and  Mr.  Pollock  decided  to  accept  the  position. 

The  Cit}-  Council  of  Corvallis,  Ore.,  has  granted 
a  franchise  to  the  Willamette  Valley  Electric  Rail- 
w^ay  Company  to  operate  a  line  in  Corvallis. 

The  Snohomish-Cherry  Valley  Trolley  Company 
has  been  organized  at  Snohomish,  Wash.,  by  J. 
W.  Hall,  Fred  S.  Anderson,  E.  Lloyd  Colburn  and 
\\'.  iL  Snyder.  This  is  part  of  the  large  system 
to  be  operated  between  Mount  Vernon  and  Seattle, 
Wash. 

G.  R.  Aldrin  is  planning  to  establish  an  electric 
power  plant  in  Greenhorn  City,  Ore.,  early  in  the 
spring.  The  plant  will  have  a  capacity  of  Soo  horse- 
power. 

Attorney  Sayre  of  Seattle,  Wash.,  states  that  the 
town  of  Edmonds  is  being  wired  for  electric  light- 
ing. A  part\'  of  capitalists  is  planning  to  build  a 
plant  in  that  town. 

The  Columbia  Electric  Company  has  been  incor- 
porated in  San  Francisco  by  S.  Sprout,  J.  P.  O'Brien 
and    others.     The    capital    stock   is    $5,000,000. 

The  War  Department  has  notified  the  Pacific 
Division  and  the  Department  of  California  that  the 
Alaska  telegraph  system  is  completed  and  ready  for 
service. 

The  Pacific  Postal  Telegraph-cable  Company  has 
commenced  work  on  a  new  line  from  San  Fran- 
cisico  to  Ogden,  Utah.  This  will  tap  a  vast  ter- 
ritory in  which  the  Western  Union  at  present  has 
no  competition. 

The  electric-lighting  plant  in  the  Rialto  Building 
is  to  be  enlarged  at  once.  Arrangements  have  been 
made  for  laying  conduit  for  wires  to  the  Crossley 
Building,  just  across  the  street  from  the  Rialto,  and 
to  the  new  nine-story  office  building  to  be  erected 
soon  by  one  of  the  Law  Brothers  at  the  corner  of 
Market  and  Anna  Streets. 

The  Central  Light  and  Power  Company,  with 
offices  and  plant  in  the  Parrott  Building,  will  soon 
erect  a  building  for  storage  purposes  at  Stevenson 
and  Fourth  Streets. 

J.  J.  Simons  of  San  Diego  is  projecting  an  elec- 
tric road  from  San  Diego  to  Riverside,  Cal.,  via 
Escondido. 

The  trustees  of  Vacaville,  Cal.,  have  adopted  a 
resolution  calling  for  an  election  to  be  held  for  the 
purpose  of  submitting  the  proposition  to  the  voters 
of  bonding  the  town  for  $40,000  for  the  construction 
of  a  water  and  light  plant. 

The  council  of  Lemoore,  Cal.,  is  advertising  for 
sealed  proposals  for  furnishing  one  lOO-horsepower, 
high-speed  engine,  one  alternating-current  three- 
phase  75-kilowatt  dynamo  and  switchboard,  complete, 
new  or  second-hand. 

The  Ukiah  Redwood  Lumber  Company  has  been 
incorporated  at  Ukiah,  Cal.,  by  C.  A.  McComber, 
S.  C.  Golden  and  others,  for  the  purpose  of  establish- 
ing and  maintaining  an  electric-light  system  at 
Ukiah. 

The  San  Jose  and  Los  Gatos  interurban  road  has 
asked  the  supen-isors  of  Santa   Clara   County,   Cal., 


PERSONAL. 

The  appointment  of  E.  U.  Harlan  as  manager  of 
the  Monterey  Electric  Street  Railway,  Light  and 
Power  Company  of  Monterey,  Mexico,  is  officially 
announced. 

Sales  Manager  L.  P.  Sawyer  of  the  Buckeye  Elec- 
tric Company,  Cleveland,  passed  through  Chicago 
last  week  en  route  for  the  Southwest  on  an  ex- 
tended business  trip. 

Cornelius  Shields,  general  manager  of  the  Lake 
Superior  Corporation,  died  at  Sault  Ste.  Marie  on 
October  29th.  Mr.  Shields  was  49  years  of  age. 
He  began  his  career  as  a  telegraph  operator.  He 
had  much  to  do  with  the  reorganization  of  the 
company  controlling  the  great  hydro-electric  plant 
at   the   "Soo." 

E.  Henry  Barnes,  age  66,  died  suddenly  on  Oc- 
tober 2sth  in  New  Haven,  Conn.,  where  he  was 
rated  as  one  of  the  city's  prominent  business  men. 
He  was  one  of  the  directors  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  and  had  been  a 
director  of  the  Boston  Electric  Light  Company  be- 
fore it  was  absorbed  by  the  Edison. 

President  C.  C.  Warren  of  the  Warren  Electric 
Manufacturing  Company,  Sandusky,  Ohio,  visited 
Chicago  last  week.  Mr.  Warren  was  entertained  at 
a  number  of  dinners  by  friends  during  his  stay. 
As  ex-commodore  of  the  Interlake  Yachting  Asso- 
ciation, also,  Mr.  Warren  is  compelled  to  assume 
many  pleasant  social  duties  in  addition  to  those  of 
a   business  nature. 

Prof.  B.  S.  Lanphear,  assistant  professor  of  elec- 
trical engineering  at  Iowa  State  College,  Ames, 
Iowa,  died  recently  at  his  old  home  in  New  York 
state.  He  was  a  graduate  of  Cornell.  He  was  a 
valued  member  of  the  American  Institute  of  Elec- 
trical Engineers  and  secretary  of  the  local  branch 
at  his  college.  The  student  meetings  of  the  Institute 
at  Ames  under  his  direction  had  become  important 
and  profitable,  and  through  his  efforts  a  large  number 
of   students    were    enrolled   in   the   organization. 

Max  Osterberg,  E.  E.,  A.  M.,  consulting  engineer 
and  electrical  expert,  died  in  New  York  on  October 
i6th.  He  was  taken  suddenly  and  seriously  ill  about 
August  1st  of  cerebral  apoplexy,  and  from  the  first 
his  condition  was  very  serious.  Mr.  Osterberg  was 
well  known  from  his  connection  with  electrical  work 
in  Ne\?  York.  He  was  a  member  of  the  American 
Institute  of  Electrical  Engineers,  and  some  of  his 
earliest  work  in  the  electrical  field  was  in  editing 
the  Proceedings  of  the  International  Electrical  Con- 
gress held  at   Chicago  in   1893. 

The  American  Institute  of  Electrical  Engineers 
wants  to  know  the  addresses  of  the  foUownng-named 
foreigners  who  visited  the  United  States  during  the 
summer  in  connection  with  the  International  Elec- 
trical Congress :  Wilhelm  Durnkranz,  Baron  Wolf- 
gang Ferstel,  C.  F.  Milliken,  H.  L.  Riseley,  E.  Ziehl. 
Considerable  mail  addressed  to  the  above-named  per- 
sons has  accumulated  at  the  secretary's  office,  95 
Liberty  Street,  New  York,  and  should  be  forwarded 
to  the  addressees  without  further  delay.  Secretary 
Pope  will  be  grateful  for  any  information  regarding 
the  whereabouts  of  these  men. 


ELECTRIC  LIGHTING. 

Chicago  Edison  stock  recently  made  an  advance 
from  145  to  160. 

The  Trinidad  (Colo.)  Light  and  Power  Company 
has   increased   its   capital   stock  to  $70,000. 

The  Shenandoah  (Iowa)  Electric  Light  and  Power 
Com.pany   has   published   a   notice   of   dissolution. 

The  municipality  of  Heidelberg,  South  Africa,  con- 
templates installing  an  electric-lighting  plant  and 
establishing  waterworks. 

The  proposition  of  bonding  the  city  of  Troy,  Mo., 
for  $10,000  to  erect  an  electric-lighting  plant  was 
carried  at  a  recent  election. 

The  Commonwealth  Light  and  Heat  Company  of 
Augusta,  Me.,  has  been  incorporated  with  a  capital 
of  $15,000.     I.   L.   Fairbanks  is  president. 

A  special  election  will  be  held  on  November  I4tli 
at  M'onroe,  Mich.,  to  submit  to  the  taxpayers  a 
proposition  to  bond  the  city  for  $25,000  to  build  a 
municipal  electric-light  plant. 

The  municipality  of  Reichenberg,  Bohemia,  in- 
tends to  erect  a  large  electric  plant  to  supply  light 
for  neighboring  small  towns  and  industrial  establish- 
ments and  another  plant  to  furnish  electric  light  to 
the  suburbs  of  the  city. 

Ownership  of  the  Southwest  Missouri  Light  Com- 
pany of  Joplin,  M'o.,  has  passed  into  the  hands  of 
local  people.  'The  officers  are:  President,  George 
W.  Moore ;  vice-president  and  secretary,  David  D. 
Hoag;  treasurer  and  general  manager,  A.  M.  Bar- 
ron. Substantial  improvements  are  to  be  made,  in- 
cluding the  installation  of  turbine  watervvheels  of 
1,000  horsepower,  a  250-horsepower  boiler  and  a 
500-horsepower  generator.  The  betterments  will  cost 
about  $30,000.     It   is  the   intention   of  the   company 


to  cohibine  eventually  with  the  Missouri  Ice  and 
Cold  Storage  Company  under  the  name  of  the  Jasper 
County   Light,    Power   and   Ice    Company. 

Electric  lights  and  telephone  service  in  Hegewisch. 
Indiana  Harbor,  Whiting,  Roby  and  Robertsdale, 
were  put  out  of  service  October  26th,  when  a 
dredge  of  the  Great  Lakes  Towing  Company,  in 
operation  in  the  Calumet  River  at  One-hundred-and- 
twenty-second  Street,  severed  the  service  cable  from 
the  electric  plant  in  South  Chicago.  The  communi- 
cation between  the  suburbs  and  Chicago  was  cut  off 
during  the  night,  and  the  towns  were  in  almost  com- 
plete darkness. 


ELECTRIC  RAILWAYS. 

The  city  of  Ottawa,  Kan.,  has  granted  a  franchise 
for  a  street  railway  to  Hugh  Holmes  of  Kansas 
City,  who  agrees  to  have  a  line  from  Kansas  City 
completed  in  18  months. 

The  Hummelstown  and  Campbelltown  Electric 
Street  Railway  Company  has  begun  the  operation 
of  its  line  from  Hummelstown  to  Palmyra,  Pa.,  a 
distance  of  eight  miles.  M.  S.  Hershey,  the  choco- 
late manufacturer,  is  president  and  principal  stock- 
holder in  the  company. 

A.  B.  Cleveland  has  been  discharged  as  receiver 
of  the  Cleveland,  Painesville  and  Eastern  Traction 
Company  and  the  property  is  again  in  the  hands  of 
the  owners.  J.  G.  M'itchell  of  Toledo,  who  filed  the 
application  for  receiver,  withdrew  it  and  said  that  he 
had  acted  on  wrong  information. 

Public  indignation  was  aroused  to  such  a  pitch 
at  Toledo,  Ohio,  a  few  nights  ago  when  the  City 
Council  granted  25-year  extensions  on  all  street- 
railway  franchises  that  the  services  of  40  policemen 
were  required  to  protect  the  aldermen  from  violence 
at  the  hands  of  the  public.  The  franchises  are  owned 
by  the  Everett-Moore  syndicate,'  which  controls  the 
traction  and  lighting  systems  of  the  city. 

A  movement  looking  to  the  reorganization  of  the 
Chicago  General  Railway  Company  in  Chicago  was 
announced  recently.  William  C.  Wood  has  offered, 
it  is  said,  to  purchase  the  bonds  of  the  Twenty- 
second  Street  line  and  of  the  West  and  South 
Towns  company,  one  of  the  constituent  corporations 
of  the  Chicago  General,  which  has  been  in  the  hands 
of  a  receiver  for  years.  Mr.  Wood  says  he  controls 
the  Southern  Railway  Company,  a  corporation 
formed  some  time  ago  to  buld  suburban  lines  in 
the  south  division  of  the  city. 

E.  0.  Sessions,  chief  engineer  for  the  St.  Joseph, 
Albany  and  Des  Moines  railway,  is  receiving  bids 
for  grading  and  for  materials  for  the  construction 
of  the  entire  road.  The  St.  Joseph  line  will  be 
operated  by  steam  from  St.  Joseph,  Mo.,  to  Des 
Moines,  and  by  the  third-rail  electric  system  on  the 
divisions  between  Albany,  Mo.,  and  St'.  Joseph  and 
between  Winterset,  Iowa,  and  Des  Moines.  The 
construction  will  include  19  depots,  power  and  freight 
houses,  machine  shops  and  roundhouses,  the  entire 
expenditures  being  estimated  at  $8,500,000. 


SOCIETIES  AND  SCHOOLS. 

At  the  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  on  October  28th  42  associates  were 
elected. 

The  next  meeting  of  the  Electrical  Section  of  the 
Western  Society  of  Engineers  will  be  held  in  the 
society's  rooms  in  the  Monadnock  Building  on  No- 
vember iith.  Mr.  Samuel  G.  McMeen  will  present  a 
paper,  illustrated  by  lantern  slides,  upon  "A  Few 
Interesting  Phases  of  Lang-distance  Telephony." 
The  paper  will  take  up  the  methods,  usefulness  and 
difficulties  of  simultaneous  telegraphy  and  telephony. 
Some  recent  progress  in  bettering  long  circuits  is 
to  be  discussed,  and  the  limits  of  speech  on  the  long- 
est lines.  Other  points  of  interest  to  be  brought 
out  by  the  paper  are  commercial  interrelations  of 
local  and  long-distance  lines,  "ring-through," 
"booster-battery"  and  "ticket-tube"  systems. 


PUBLICATIONS. 

The'  latest  discount  sheet  of  the  General  In- 
candescent Arc  Light  Company  of  New  'York  is 
intended  both  as  a  discount  sheet  and  as  advertis- 
ing matter.  The  company  gets  out  a  series  of  cata» 
logues,  each  made  up  of  a  number  of  bulletins.  The 
discount  sheet  contains  the  numbers  of  these  various 
bulletins  and  the  classification  under  which  they 
belong. 

Information  upon  producer  gas,  its  manufacture 
and  uses,  is  contained  in  section  one  of  Catalogue 
A  of  the  Wile  Power  Gas  Company  of  Rochester, 
N.  Y.  Comparisons  are  made  between  producer  gas 
and  other  forms  of  power.  The  efficiency  of  pro- 
ducer gas  as  a  fuel  is  further  shown,  compared 
with  coal  fires,  illuminating  gas  and  natural  gas. 
The  bulletin  contains  good  illustrations  of  the  suc- 
tion type  of  gas  producer  and  of  the  automatic  t^'pe. 

A  leaflet  comes  from  the  Pittsburg  Transformer 
Company  setting  forth  some  facts  about  the  com- 
pany's business  for  last  month,  in  which  the  state- 
ment is  made  that  the  business  for  that  period  was 
greater  than  for  any  other  single  month  in  its  his- 
tory.    The  monthly  calendar  for  November  has  also 
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appeared,  and  tlic  portrait  of  the  young  lady  which 
adorns  tlic  fmnl  of  tlic  calendar  is  the  best  of  the 
series,  all  the  members  of  which  liave  thus  far  been 
calculated  to  uphold  the  prestige  of  the  company. 

"A  pleased  customer  pleases  us"  say  Pass  &  Sey- 
mour of  Solvay,  N.  Y.,  and  so,  lo  accomplish  this 
mutual  satisfaction,  they  have  issued  a  folder  de- 
voted to  P.  &  S.  porcelain  sockets  which  they  think 
will  bring  i)leasurc  to  prospective  buyers.  Angle 
sockets,  pendant  sockets  and  fixture  sockets  are  held 
up  to  the  notice  of  the  reader,  together  with  special 
inducements   to  those  in   the  electrical  trade. 

Emerson  enclosed  motors  and  motor-driven  fric- 
tion and  bench  drills  are  described  in  two  recent 
bulletins  from  the  Emerson  Electric  Manufacturing 
Company  of  St.  Louis.  The  enclosed  motors  are 
of  a  new  spherical  type  and  arc  shown  in  detail  in 
the  bulletin  devoted  to  them.  These  sizes  are  self- 
contained  and  need  no  starting  box  and  can  be 
furnished  for  operation  in  an  inverted  position. 
Dimensional  drawings  are  given  on  one  page,  to- 
gether with  specifications.  On  another  page  are  data 
and  list  prices  for  making  out  orders,  arranged  in 
two  tables,  one  for  shunt-wound  and  one  for  series- 
wound  motors.  The  motor-driven  drills  described 
in  the  other  bulletin  arc  small  pieces  of  machinery, 
the  motors  ranging  from  one-twentieth  to  onc- 
balf-horsepower  capacity.  Some  are  belted  and 
{)thers  direct-driven;  in  the  latter  case  the  motor 
is  mounted  with  its  shaft  vertical. 

The  Western  Electric  Company's  latest  bulletin 
upon  knife  switches  is  deserving  of  more  than  pass- 
ing attention  not  merely  from  the  fact  that  its  ap- 
pearance is  pleasing  but  because  of  the  arrangement 
of  the  data  which  ii  contains,  Unusual  pains  have 
evidently  been  taken  in  the  preparation  of  this  bulle- 
tin to  make  it  of  real  value  to  the  prospective  buyer. 
For  instance,  on  pages  18  and  19  and  26  and  2-j 
are  to  be  found  drilling  plans,  tables  of  dimensions, 
dimension  drawings  of  sw^itches  giving  sufficient  in- 
formation for  designing  bus  work,  and  in  fact  all 
the  necessary  data  for  laying  out  a  switchboard  as 
far  as  switches  are  concerned.  The  bulletin  will  be 
found  to  be  of  much  practical  assistance  to  engineers 
and  contractors.  All  the  company's  various  types 
of  knife  switches  are  illustrated  and  described  in 
detail.  The  last  pages  are  devoted  to  a  description 
of  a  knife-contact  instrument  switch  and  a  new  style 
of  ground  detector,  the  latter  having  been  but  lately 
placed  on  the  market.  .Mtogether  the  bulletin  is  a 
credit  lo  those  who  have  had  the  care  of  its  prep- 
aration. 


MISCELLANEOUS. 


The  new'  electric-light  and  power  plant  at  the  Yak 
tunnel,  l.eatlville,  Colo.,  has  been  placed  in  operation. 
Electric  motors  now  take  the  place  of  mules  in 
moving    the    cars. 

The  Arrow.  Captain  Thomas  S.  Baldwin's  air- 
ship, traveled  a  distance  of  to  miles  over  the  Expo- 
sition grounds  and  the  city  of  St.  Louis  on  October 
25th,  alighting  safely  at  its  starting  point.  During 
the  Ilight  the  airships w'as  under  the  complete  control 
of  the  navigator,  flying  part  of  the  time  in  the  teeth 
of  tne  wind.  The  balloon  part  is  cigar  shaped,  of 
Japanese  silk,  54  feet  in  length  and  17  feet  in  diam- 
eter and  requires  8.000  cubic  feet  of  gas  to  inflate  it. 


The  frame  attachment  is  30  feet  in  length.  It  carries 
a  double  cylinder,  seven-horsepower  gasoline  en- 
gine, making  2,000  revolutions  a  minute  to  drive  the 
propellers.  One  of  the  chief  new  features  is  an 
arrangement  whereby  the  ship  is  pulled  through  air 
instead  of  being  pushed. 

It  is  a  very  unusual  thing  to  have  the  Republican. 
Democratic  and  Prohibition  parties  of  a  state  adopt 
the  same  plank  in  each  of  their  platforms.  This  has 
occurred  in  Illinois  this  year.  The  plank  is  one  en- 
dorsing the  pending  constitutional  amendment,  which 
applies  only  to  the  city  of  Chicago,  and,  if  ratified 
by  the  voters  in  November,  will  open  the  way  for  a 
new   charter    for    the   citv. 


TRADE  NEWS. 


The  imports  of  electrical  apparatus  into  Egj'pt 
during  the  years  1901,  1902  and  1903  were  valued  at 
about  $2 1 0.000.  $276,000  and  $338,900.  respectively. 
In  this  trade  Great  Britain  led  with  the  lion's  share 
each  year.  In  1903  the  figures  were:  Great  Britain. 
$155,145;  Germany.  $72,065:  France.  $41,170;  Sw'itz- 
erland.  $30,890;  Austria-Hungary,  $17,220;  Sweden, 
$9,280;  Italy,  $5,430;  Belgium,  $5,100;  United  States, 
$2,585. 

The  Safety-Armorite  Conduit  Company  of  Pitts- 
burg has  entered  suit  against  Cortlandt  D.  Rich- 
mondt  and  the  Mark  Manufacturing  Company  of 
Chicago.  111.,  doing  business  at  Evanston,  III,  and 
Zanesville,  Ohio,  in  the  United  States  Circuit  Court 
for  the  Northern  District  of  Illinois,  asking  for 
an  injunction  restraining  the  defendants  from  en- 
gaging or  co-operating  in  the  manufacture  or  sale 
of  Electric  iron-armored  conduit. 

Sealed  proposals  w^ill  be  received  at  the  office  of 
the  supervising  architect  of  the  United  States  Treas- 
ury Department,  in  Washington,  D.  C,  until  No- 
vember 30th,  for  the  construction  (including  plumb- 
ing, heating  apparatus,  electric  wiring  and  conduits) 
of  the  United  States  postoffice  at  Anderson.  Ind.,  in 
accordance  with  the  drawings  and  specifications, 
copies  of  wdiich  may  be  had  at  the  office  mentioned 
or  at  the  office  of  the  postmaster  in  Anderson. 

In  Lynn,  Mass.,  it  is  reported  that  there  are  indi- 
cations that  before  another  year  passes  there  will  be 
material  increases  at  the  Lynn  plant  of  the  General 
Electric  Company,  arrangements  now  being  under 
consideration  for  removing  more  of  the  w-ork  from 
the  Schenectady  plant  to  the  Lynn  works.  To  ac- 
complish this,  additional  factory  buildings  on  the 
bank  of  the  Saugus  River  are  under  consideration. 
Eventually,  it  is  asserted,  all  steam-turbine  work 
will  be  done  at   the   Lynn   factories. 

The  Northern  Wire  and  Cable  Company  of  South 
Milwaukee,  Wis.,  has  opened  a  Chicago  office  at  i2or 
and  1202  Marquette  Building,  with  Mr.  J.  B.  Wallace, 
one  of  the  best  known  and  most  popular  of  Chicago's 
electrical  men,  as  sales  agent.  The  company  has 
lately  purchased  the  magnet-wire  department  of  the 
Miller-Knol>lock  Electrical  Manufacturing  Company, 
South  Bend,  Ind..  and  has  remodeled  all  of  the 
machines,  furnishing  them  with  several  improve- 
ments. This  makes  an  addition  of  30  machines  to 
the  Northern  company's  former  capacity,  which 
enables  it  to  take  care  of  a  large  proportion  of  both 
the  cotton  and  silk  magnet-wire  trade.     The  company 


is  now   installing  ni:ichinery   for  the   manufacture  of 
jack  cable. 

Daily  papers  report  that  the  Westinghouse  Elec- 
tric and  Manufacturing  Company  has  authorized 
the  sale  of  $13,000,000  five  per  cent.  20-year  debenture 
bonds  at  such  times  and  in  such  amounts  as  the 
board  shall  decide.  It  is  pointed  out  that  the  is- 
suance of  these  debentures  is  a  temporary  expedient 
to  furnish  the  company  at  once  with  working  capi- 
tal, which,  in  the  judgment  of  the  directors,  can 
easily  be  taken  out  of  the  current  earnings  of  the 
immediate  future.  Since  its  organization  the  com- 
panv  has  followed  the  policy  of  increasing  the  value 
of  its  plants  out  of  current  earnings  rather  than  by 
means  of  capital  increase,  so  that  the  value  of  its 
fixed  and  working  assets,  as  stated  by  the  directors, 
is  double  the  amount  of  the  share  capital,  this  in 
spite  of  the  fact  that  in  1903  $4,590,000  additional 
common  stock  was  issued  at  160.  The  stock  pays 
quarterly  dividends  of  2\h  per  cent.  each.  There 
are  outstanding  $2,900,000  of  five  per  cent,  debentures 
due  in  1913  and  $850,000  six  per  cent,  first-mortgage 
bonds  of  a  subsidiary  company  due  in  1916.  The 
retirement  of  the  existing  debentures  is  provided 
for  by  sinking  fund.  The  directors  anticipate  a 
large  increase  in  the  company's  business,  resulting 
from  the  introduction  of  the  single-phase  system  in 
the  operation  of  interurban  railways  and  the  con- 
version of  steam  into  electric  roads,  in  addition  to 
the  natural  growth  of  all  other  (livisions  of  the 
electrical  field. 


BUSINESS. 


The  address  of  the  Cincinnati  branch  office  of  the 
General  Incandescent  Arc  Light  Company  is  62  Perin 
Building,  not  6r   Perin  Building,  as  first  announced. 

The  blotters  now  issuing  from  the  Chicago  Mica 
Company  are'  full  of  good  points  relative  to  "Mica- 
bond"  and  the  other  high-class  products  of  the  Chi- 
cago Mica  Company.  The  merits  of  this  company's 
insulating  material  have  enabled  the  company  to 
build  up  an  enviable  reputation  and  a  large  trade, 
and  no  little  credit  is  due  to  Secretary  Heilstedt  for 
his  ingenuity  in  producing  novel  sorts  of  advertising. 

The  new  government  laboratory  at  Manila  is  be- 
ing fitted  with  eight  Bossert  distributing  panel- 
boards  and  one  switchboard.  The  Bossert  Electrical 
Construction  Company  of  LUica.  N.  Y..  has  ma^le 
decided  advancement  in  the  construction  of  panel- 
boards,  switchboards  and  junction  boxes,  especially 
the  last  named,  and,  the  company  points  out,  the 
government  experts  are  making  good  u.se  of  the  in- 
creased economy  and  efficiency  effected  by  these  im- 
provements. 

The  International  Telephone  Manufacluring  Com- 
pany of  Chicago  is  making  its  central-energy,  as 
well  as  its  generator-call,  wall  and  desk  telephones, 
so  as  to  completely  avoid  the  use  of  any  of  the 
exposed  metal  parts  as  a  part  of  the  circuit,  abso- 
lutely preventing  the  user  from  receiving  an  elec- 
trical shock  when  using  the  telephone.  It  is  said 
that  the  International  company,  in  designing  its 
apparatus,  considered  these  points  as  one  of  the 
most  essential  in  the  telephone  system,  especially 
for  large  cities  or  even  rural  exchanges,  whei'e  there 
is  considerable  danger  from  lightning. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


772,914.  Switch.  Charles  C.  Badeau,  Schenectady, 
N.  Y..  assignor  to  the  General  Electric  Com- 
pany. Schenectady,  N.  Y.  Application  filed 
September  16,   1901. 

The  switcli  is  provided  with  a  switch  blade,  a  handle 
pivoted  separately  from  the  switch  blade,  a  double-link 
toggle  connecting  the  handle  and  switch  blade,  means  for 
arresting  the  toggle  when  overset,  and  means  for  trip- 
ping the  toggle  independcnlly  of  nuttion  of  the  handle. 

772,92[.  Ciirrent-limiting  Switch  for  Electric  Lights. 
Harry  W.  Brown.  Winchester,  Mass..  assignor 
to  the  General  Electric  Company,  Schenectady. 
N.  Y.    Application  filed  December  3,  1901. 

Combined  with  a  translating  circuit  arc  a  current- 
limiting  switch  to  open  the  circuit  on  definite  current 
flow,  coin-operated  means  for  closing  the  circuit  irre- 
spectively t'f  ilie  current  How,  and  timing  mechanism  for 
(>|)eiiing    the    coin-operated    closure. 

772,923.  Time  Cut-out  for  Electric  Circuits.  Edwin 
F.  Callender,  Galesburg.  111.  Application  filed 
December  10,  1900. 

A  rod  is  attached  to  the  alarm  arbor  of  the  clock  and 
rotates  with  it.  The  rod  is  connected  to  the  handle  ot 
a  switch,  which  is  opened  throngii  the  tvirning  of  the 
arbor   and  consequent   movement  of   the   arm. 

772.927.  Apparatus  for  Through  Ringing  on  Tele- 
phone Trunk  Lines.  Henry  M'.  Crane.  New 
York,  N.  Y..  assignor  to  the  Western  Electric 
Company,  Chicago,  111.  Application  filed  Febru- 
ary 17,  1902. 

Two  telephone  switcliboards  with  teleiihone  lines  center- 
ing at  each  board  ha,ve  a  trunk  line  extending  between 
the  boards.  A  relay  at  one  of  the  boards  controls  a 
source  of  calling  current  and  applies  it  to  the  telephone 
line  which  is  connected  with  the  trunk  line  at  that 
board.  Differential  windings  for  the  '  relay  are  eon- 
riccicd  respectively  with  the  limbs  of  the  '  trunk  line, 
means  for  producing  a  Bow  of  current  in  both  limbs 
of  the  trunk  line  are  supplied  and  a  switch  at  the  distant 
end  of  the  trunk  Hne  diverts  current  from  one  of  the 
differential    windings    of    the    relay. 


Issued  (  United  States  Patent  Office)  October  23,   1^04. 

772.936.  Cut-out  Switch  for  Telephones.  James  R. 
Harris  and  Charles  A.  Harris,  Trenton,  Mo. 
Application  filed  June  23,  1904.    - 

All  audible  electromagnetic  signal  separate  from  the 
telephone  has  a  ground-wire  connection.  A  conducting 
lever  is  ".icrmally  in  electric  contact  with  one  of  the  con- 
ductors, and  another  conducting  lever  is  normally  in  con- 
tact with  the  other  main-line  conductor.  A  conductor  is 
placed  between  the  first-named  lever  and  the  telephone,  a 
conductor  between  the  last-named  lever  and  the  signal, 
and  a  ground-wire  connection  contiguous  to  the  main-line 
conductors. 

772,944.  Electrical  Testing  Apparatus.  \Villiam  J. 
Kyle.  Philadelphia.  Pa.,  assignor  to  the  Key- 
stone Telephone  Company.  Philadelphia,  Pa. 
Application  filed  November  19,  1902. 

A  jtorlable  device  constructed  and  arranged  for  test- 
ing electric  circuits  consists  of  an  inclosing  casing,  two 
pairs  of  terminals  mounted  upon  tlic  casing  and  re- 
spectively arranged  to  detachably  connect  with  circuits 
to  be  tested,  a  generator  within  the  casing  and  circuit 
connections  between  the  generator  and  both  pairs  of 
terminals. 

772.950.  Alternating-current  Motor.  Maurice  Milch. 
Schenectady.  N.  Y.,  assignor  to  the  General 
Electric  Company.  Scheneclady.  N.  Y.  Appli- 
cation filed  February  lo,  1904. 

In  an  alternating-current  motor  are  a  polyphase  pri- 
mary member,  a  rotatablc  secondary  member  provided 
with  a  commutator,  and  short-circuiting  brushes  bearing 
on  the  commutator  and  dis:ilaced  from  the  lines  of  mag- 
netization of  the  several  phases  of  the  primary  member. 
(See  cut  on   next  page.) 

772.959.  Medical  Battery.  Leon  W.  Pullen.  Phila- 
delphia. Pa.,  assignor  to  the  Wireless  RaiUvay 
Company.     Application  filed   February   18,    1904. 

A  medical  battery  consists  of  a  core  of  insulating  ma- 
terial combined  with  an  induction-coil  mechanism,  a  bat- 
tery and  two  inclosing  metallic  cases  respectively  in  cir- 
cuit with  the  terminals  of  the  sccondarj*  coil.     These  arc 


adapted  to  be  grasped  by  the  hands.  One  incloses  and 
directly  supports  the  battery  and  the  other,  adjustable 
longitudinally,    incloses    the   induction-coil    mechanism. 

772.963.  Electric  Cigar  Lighter.  William  Roche, 
Jersey  City,  N.  J.  Application  filed  January  29, 
1904- 

Two  converging  conducting  members  are  made  to  break 
an  electric  circuit  and  light  a  torch  by  tlic  spark  thereby' 
produced. 

772,967.  Safety  Fuse.  Edward  L.  Simons.  Alden, 
Pa.  Application  filed  June  24,  1903.  Renewed 
August  4,  1904. 

An  inclosing  shell  has  removable  caps,  closing  the  ends 
of  the  shell.  Carriers  are  secured  to  or  form  part  of  tin- 
caps.  Means  separate  from  the  carriers  and  operative 
from  without  the  shell  allow  of  removably  securing  n 
fusible    wire    or    strip    to    the    carriers. 

772,985.  Insulated  Rail  Joint.  George  A.  Weber, 
New  York.  N.  Y.,  assignor  to  the  Weber  Rail 
way  Joint  Mannfacturing  Company,  New  York. 
N.  Y.     Application  filed  June  8,  1904. 

The  rail  rests  upon  an  insulating  support  and  is  in- 
sulated also  from  tiie   holts  holding  it  to  the  support. 

772.987.  Contact  for  Trolleys.  Thomas  F.  Wetton, 
Newark,  Ohio.  Application  filed  February  4. 
1904. 

.\  contact  shoe  is  pivoted  to  the  trolley  pole  and  en- 
gages the  trolley  wheel.  An  integral  weight  maintains 
the  contact  shoe   in  engagement  with  the  trolley  wheel. 

773.007.  ■  Telephone  System.  Richard  M.  Eaton, 
Philadelphia,  Pa.  Application  filed  December 
31.   1901. 

A  special  station  is  connected  directly  with  one  of  the 
subscribers'  stations,  and  means,  including  a  movable 
member  located  at  the  subscribers'  station  whereby  com- 
mimicatior.  may  be  had  selectively  either  with  the  central,  i 
station  and  the  other  subscribers'  stations,  are  connected 
therewith    or    with    the    special    station. 
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773.024.  Signaling.  John  Millar,  Kearney,  N.  J. 
Application  filed  October  22,   1902. 

The  signal  is  moved  to  the  various  positions  by  an 
electric  motor,  which,  in  turn,  is  controlled  by  the  signal 
operator. 

773.025.  Signaling.  John  Millar.  Kearney,  N.  J. 
Application  filed  October  22,  1902. 

A  restoring  device  ifor  the  signal  is  operated  by  a 
motor. 

y/S,026.  Automatic  Gas  Regulator.  John  L.  Mur- 
phy, New  York,  N.  Y.  Application  filed  May 
5,  1904- 

A  thermostat  located  in  proximity  to  the  burner  is 
operated  by  the  flame.  Electromagnetic  means  compris- 
ing a  magnet  and  a  source  of  electricity  autonintically  cut 
off  the  supply  of  gas  when  the  flame  is  extinguished. 

773,039.  Signaling  System.  Howell  W.  Souder, 
l^amaqua,  Pa.,  assignor  of  one-half  to  W.  D. 
Zchner.  Lansford,  Pa.  Application  filed  Octo- 
ber 22,  1902. 

Connected  in  series  with  a  main  signaling  conductor 
are  incandescent  electric  lamps  spaced  at  approximately 
equal  distances.  Resistances  are  also  connected  in  scries 
with  tlie  main  conductor  so  as  to  form  shunts  around 
the  lamps.  Ground  connections  are  located  at  each  end 
of  the  main  conductor,  also  a  lamp  without  a  resistance 
shunt  in  each  ground  connection,  the  lamps  in  the  ground 
connections  being  of  a  different  color  from  those  in  the 
main   circuit. 


NO.    772,950. — ALTERNATING-CURRENT    MOTOR, 

773.04S.  Trolley  Wheel.  Ray  E.  Briggs,  Chicago, 
111.     Application  filed  June  15,   1904. 

Three  wheels  are  mounted  in  tandem  on  the  trolley 
harp. 

773,062.     Electric  Igniter  for  Gas  Engines.     Robert 
Cooper   and   John    Cooper,    Saltsburg,    Pa.     Ap- 
plication filed  February  14,  1902. 
A  ratchet  wheel  is  mounted  on  a  hollow  shaft  carrying 
an   insulated    disk  electrode.     A  solid   shaft   carries  a  sec- 
ond   electrode,    both    electrode    shafts    passing    inside    the 
combustion    chamber    of   the    engine. 

773,065.  Electrical  Railway  Signal.  James  L. 
Dickey,  Atlanta,  Ga.  Application  filed  August 
29,  1902. 

The  line  of  railway  is  divided  into  sections,  a  main 
circuit  extending  along  each  of  the  sections.  Signals 
are  placed  at  intervals  along  each  of  the  sections  and 
adapted  to  be  operated  by  a  current  passing  over  the 
main  circuit, 

773.069.  Apparatus  for  Utilizing  Electrical  Oscilla- 
tions for  Signaling  Purposes.  Clarence  E.  Free- 
man, Qiicago,  111.  Application  filed  January  14, 
ipci. 

Apparatus  for  utilizing  electrical  oscillations  for  signal- 
ing or  similar  purposes  consists  of  a  radiating  conductor, 
spark  terminals  therefor,  and  means  for  successively 
raising  the  spark  terminals  to  unifom  difference  of  po- 
tential at  the  instant  the  spark  is  discharged,  whereby 
the  maximum  amplitude  of  the  electrical  oscillations  i3 
substantially  the  same  in  the  successive  oscillations  gen- 
erated. 

773,079-  Marine  Engine  Governor.  Andrew  Kerr, 
New  Brighton,  England.  Application  filed  Feb- 
ruan'  2$,  1904. 

An  electric  circuit  controls  the  supply  valves  of  the  en- 
gines, the  circuit  being  in  turn  operated  by  contacts  moved 
by  a  piston  which  operates  in  a  cylinder  below  the  water 
level  in   the  tunnel   of  the   ship. 

773,080.  Electric  Signal  for  Railways.  Wilbur  C. 
Lamphier,  Worcester,  Mass.  Application  filed 
June  17,  1903. 

Combined  with  a  signaling  device  forming  part  of  an 
electric  circuit  is  a  fixed  contact  plate  included  in  the 
circuit,  ^\  sliding  bar  provided  with  a  lug  is  arranged 
to  be  carried  under  a  blade  spring  and  bring  the  plates 
into   contact. 

773,089.  Ear  for  Carrying  Overhead  Trolley  Wires. 
Francis  Morris.  Govanhill,  Glasgow,  Scotland. 
Application  filed  June  13,  1904. 

An  improved  ear  or  support  for  carrying  trolley  wires 
comprises  a  bar  of  conducting  material  having  a  channel 
to  hold  the  trolley  wire,  a  socket  piece -for  suspending  the 
support  and  devices  for  securing  the  socket  piece  in  po- 
sition so  as  to  press  the  wire  within  the  channel. 

773,091-     Cash  Register.     William  H.   Muzzy,   Day- 
ton, Ohio,  assignor  to  the  National  Cash  Regis- 
ter   Company,    Jersey    City,    N.    J.      Application 
filed  April  9,  1904. 
The    cash    register    has    several    receptacles    and    within 
the    register    are    a    number    of    incandescent    lamps    with 
different    colored    globes,    each    corresponding   to    a    differ- 
ent    receptable.     These     lamps    are     thrown     into     circuit 
according  to  the   receptable  which  is  opened. 

773-119-  Circuit-Breaker.  Adolph  F.  Christmas, 
Pittsburg,  Pa,,  assignor  of  two-thirds  to  Frank 
R.  McFeatters,  Wilkinsburg,  Pa.  Application 
filed  June  22,  1903. 

The  circuit-breaker  comprises  a  movable  contact  ar- 
ranged to  close  by  gravity,  a  co-operating  contact,  a  sole- 
noid in  the  circuit,  a  hollow  core  for  the  solenoid  and  a 
stem  connected  to  the  movable  contact  and  extending 
through  the  hollow  core,  the  arrangement  being  such  that 
the  solenoid  core  has  a  certain  amount  of  free  or  idle 
movement  on  the  stem. 
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773.120.  Electric-motor  System.  Adolph  F.  Christ- 
mas, Pittsburg,  Pa.,  assignor  of  two-thirds  to 
Frank  R.  McFeatters.  Wilkinsburg,  Pa.  Ap- 
plication filed  December  2,  1903. 

Combined  with  a  reciprocating  motor  having  a  num- 
ber of  coils  are  circuits  leading  to  the  coils,  and  a  cir- 
cuit interrupter  and  changer  arranged  to  break  the  cir- 
cuits and  make  them  alternately  through  the  coils,  the 
circuit  interrupter  and  changer  being  arranged  to  allow  a 
long  time  interval  between  the  breaking  of  the  circuit 
and    the    succeeding    making.      ( See    cut.) 

773.121.  Rotary  Mercury  Circuit-Breaker.  Adolph 
F.  Christmas,  Pittsburg,  Pa.,  assignor  of  two- 
thirds  to  Frank  R.  McFeatters,  Wilkinsburg,  Pa. 
Application    filed    December   2,    1903. 

A  body  provided  with  a  chamber  has  three  circuit 
terminals  exposed  in  the  chamber,  one  at  least  of  which 
is  of  iTtercury.  A  positive  pole  is  in  constant  electrical 
connection  with  the  mercury  terminal,  negative  poles 
are  connected  to  the  other  two  terminals  and  means  are 
supplied  for  moving  the  body  to  bring  the  two  negative 
terminals  alternately  into  electrical  connection  with  the 
positive  terminal. 

773.122.  Electric  Hammer.  Adolph  F.  Christmas, 
Pittsburg.  Pa.,  assignor  of  two-thirds  to  Frank 
R.  McFeatters,  Wilkinsburg,  Pa.  Application 
filed  December  2,  1903. 

In  an  electric  reciprocating  tool  are  a  sleeve  or  bobbin 
closed  at  one  end,  two  coils  thereon,  a  partition  separating 
them,  a  reciprocating  core  in  the  sleeve  and  closely  fit- 
ling  it,  and  an  air-duct  through  the  partition  and  entering 
the  sleeve  at  such  a  point  that  it  will  be  uncovered  when 
the  core  approaches  the  limit  of  its  outward  movement. 

773,'i~3-  Rotary  Mercury  Circuit-Breaker.  Adolph 
F.  Christmas,  Pittsburg.  Pa.,  assignor  of  two- 
thirds  to  Frank  R.  McFeatters,  Wilkinsburg, 
Pa.      Application    filed   December   4,    1903. 

A  ^otatable  body,  a  partition  of  insulating  material 
dividing  it  into  two  chambers,  a  body  of  mercury  in  each 
chamber,  but  only  partially  filling  it,  metallic  connec- 
tions extending  through  the  partition  and  exposed  in  both 
chambers,  an  annular  circuit  terminal  exposed  in  each 
chamber  with  which  the  mercury  is  in  constant  contact, 
and  means  for  rotating  the  body  are  the  features  of  most 
importance   in    the   device. 

773,124.      Electric    Hammer.     Adolph    F.    Christmas, 
Pittsburg,   Pa.,  assignor  of  two-thirds  to  Frank 
R.    McFeatters,    Wilkinsburg,    Pa.      Application 
filed  December  4,   1903. 
In  an  electric  reciprocating  tool  are  a  coil   and  core,  a 
tube   inclosing  the   core    and    having   an    internal    shoulder 
at    one    end,    two    end    pieces,    one     having    an    external 
shoulder,    which    is   engaged    by    the    internal    shoulder   on 
the    tube    and    the    other    having    external    screw    threads, 
and    a  coupling   sleeve    having  internal   screw   threads   en- 
gaging the  external   screw  threads   on    one   end  piece   and 
also  having  means  engaging  the  end  of  the  inclosing  tube. 

773r'i25-     Electric-motor  System.     Adolph  F.  Christ- 
mas,   Pittsburg,    Pa.,    assignor    of   two-thirds    to  , 
Frank  R.  McFeatters,  Wilkinsburg,  Pa.     Appli- 
cation filed  December  4,  1903. 

A  hammer  is  driven  by  a  reciprocating  motor  having 
a  single  coil.  There  is  a  time-interval  circuit- breaker  in 
the  circuit  arranged  to  automatically  break  and  make  the 
circuit,  the  circuit-breaker  being  arranged  to  maintain 
the    circuit  to   the   coil    only   momentarily. 

773,129.  Dynamo.  Isidor  Deutsch,  Montreal,  Can- 
ada, assignor  to  the  Electric  and  Train  Lighting 
Syndicate,  Montreal,  Canada.  Application  filed 
May  14,  1903. 

The  essential  parts  are  a  rheostat,  a  disk  suitably  jour- 
naled  and  designed  to  carry  the  rheostat  finger,  a  row  of 
teeth  having  a  beveled  rearward  portion  and  circularly 
arranged  on  the  face  of  the  disk,  a  second  row  of  teeth 
of  similar  construction  arranged  inwardly  of  the  row,  and 
a  pawl.  A  solenoid  is  designed  to  govern  the  position 
of  the  pawl  on  the  face  of  the  disk,  and  means  for  im- 
parting to  the  pawl  a  reciprocatory  motion  are  also  sup- 
plied. 

773,166.  Electric  Signal  System.  Howell  W.  Souder, 
Tamaqua,  and  John  Early,  Lansford,  Pa.  Ap- 
plication  filed    December   7,    1903. 

A  signal  conductor  extends  along  the  block,  and  circuit- 
controlling  devices  for  the  conductor  are  located  near 
each  end  of  the  block.  A  resetting  conductor  extends 
along  the  block,  and  has  a  break  in  its  main  line.  A  cir- 
cuit-closer is  provided  for  the  break  and  an  electro- 
magnet is  included  in  circuit  with  the  signal  conductor 
and  controls  the  circuit-closer  to  close  the  break  in  the 
resetting  circuit  when  there  is  current  passing  through 
the  signal  conductor.      (See  cut  on  next  page.) 

773,168.  Sparking  Plug.  Charles  F.  Splitdorf,  New 
York,  N.  Y.,  assignor  to  the  Electric  Vehicle 
Company,  Jersey  City,  N.  J.  Application  filed 
March  13,  1903. 

Details  are   described. 

775,171-  Method  of  Receiving  Electrical  Impulses. 
Daniel  W.  Troy,  New  York,  N.  Y.  Application 
filed  April  8,  1904. 

A  method  of  receiving  electrical  impulses  consists  in 
displacing  electrical  discharges  in  vacuum  by  means  of 
the    energj'    of    received    impulses. 

773,182.  Automatic  Electric  Switch.  James  I.  Ayer, 
Cambridge,  Mass.,  assignor  to  the  Simplex 
Electric  Heating  Company,  Boston,  Mass.  Ap- 
plication filed  June  27.  1904. 

An  electric  circuit  contains  a  translating  device  and  a 
switch  for  opening  and  closing  the  circuit,  a  pair  of  mag- 
nets for  respectively  causing  the  opening  and  closing 
movements  of  the  switch  and  a  regulating  device  con- 
trolled by  the  condition  of  the  translating  device  and 
operating  -jnd?r  predetermined  conditions  to  effect  the 
energization    of   onj    or    the    other   of    the    magnets. 

773-^^7-  Telephone  Signaling  Device.  Donald  M. 
Bliss,  Brookline.  Mass.,  assignor  to  the  Holtzer- 
Cabot  Electric  Company,  Brookline,  Mass.  Ap- 
plication  filed   September   19,    1902. 

Circuit-interrupters  are  mounted  on  rotatable  shafts 
and  speed-chaiming  gears  connect  the  shafts.  A  frame 
is  provided  v.'ith  bearings  for  the  shafts  and  there  are 
means  for  coupling  one  of  the  shafts  to  a  motor. 

773.195-      Relay.      Thomas    A,    Casey,    Jersey    City, 
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N.  J.,  assignor  to  the  Manhattan  Electrical  Sup- 
ply Company.     Application  filed  March  16,  1904. 

The  relay  consists  of  movably  supported  magnets,  an 
arm  secured  to  the  magnets,  a  slot  in  the  base  through 
whicii  .he  arm  projects,  an  adjusting  screw  threaded  in 
the  arm,  an  abutment  for  the  screw  and  a  spring  con- 
nection   between    the  arm   and    the    base. 

773,198.  Telegraph  System.  Albert  C.  Crehore, 
Yonkers,  N.  Y.  Application  filed  August  12, 
1903. 

Several  receiving  relays  are  embodied  in  the  system 
with  means  for  successively  energizing  the  relays  in 
groups,  each  group  containing  less  than  the  full  number 
of  relays.  A  series  of  magnets  greater  in  number  than 
the  relays  and  a  local  circuit  for  each  magnet  containing 
circuit- closers  corresponding  in  number  to  the  relays 
comprise    the   apparatus. 

773,201.  Fuse.  Louis  W.  Downes,  Providence,  R.  I., 
assignor  to  the  D.  &  W.  Fuse  Company,  Provi- 
dence, R.  I.     Application  filed  April  29,  1904. 

In  an  inclosed  electric  fuse  is  a  shell,  a  band  fitting 
closely  within  the  open  end  of  the  shell,  a  cap  fitting 
over  and  closing  the  open  end  of  the  shell,  and  securing 
means  passing  from  the  cap  through  the  wall  of  the 
shell  into  engagement  with  the  band  and  securing  the 
latter  against  the  inner  surface  of  the  shell. 

773,213-  Electrical-controller  Attachment.  Albert 
H.  Mathewson,  Thompsonville,  Conn.  Applica- 
tion filed  April   7,   1904. 

An  attaclniient'  for  an  electric  controller  contains  a 
frame,  pawls  supported  by  the  frame,  a  handle  with  a 
part  adapted  tf  be  successively  engaged  by  the  pawls, 
a  part  ndapred  to  cause  the  disengagement  of  the  pawls 
and  a  movable  hand  grip  for  turning  the  handle  and 
for  niovimr  the  pawl-disengaging  part. 

773,246.  Magnetic  Separator.  John  W.  Carnoghan, 
Silvercreek.  N.  Y.,  assignor  of  one-half  to  Al- 
bert B.  Chapman.  Silvercreek,  N.  Y.  Applica- 
tion filed  November  27,  1903. 

The  magnetic  separator  comprises  a  downwardly  taper- 
ing funnel,  and  two  pairs  of  magnets  arranged  in  an  an- 
nular series  around  the  outlet  of  the  funnel  and  in- 
clined to  form  a  downwardly  tapering  skeleton  throat. 
The  magnets  of  one  pair  are  arranged  on  diametrically 
opposite  sides  of  the  throat,  while  the  magnets  of  the 
(iih'^r  pair  are  also  arranged  on  diametrically  opposite 
sides  of  the  throat,  but  at  right  angles  and  in  a  lower 
plane  relatively  to  the  first-mentioned  pair  of  magnets. 
(See    cut   on   next  page.) 

773,263.  Electric  Train  Signal.  Ernest  M.  Quitt- 
meyer,  Bridgeport,  Conn.  Application  filed  De- 
cember 23,  1903. 

An  electric  generator,  a  reversing  swiich,  warning  and 
final  signal  rails,  a  tower  indicator,  an  electric  circuit 
through  the  parts  and   a  cab  indicator  having  connections 
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adapted  to  engage  the  signal  rails  whereby  the  circuit 
may  be  completed  through  the  cab  indicator  are  the  most 
essential  parts  of   the  system. 

773,280.     Trolley   Harp.     Thomas   Egan.   Muscatine, 
Iowa,    assignor   of   one-half   to   J.    G.    Dermedy, 
Muscatine,    Iowa.      Application    filed    April    14, 
1904. 
Details  are  described. 

773,314.  Trolley  Catcher.  Charles  F.  Davy,  Mo- 
hawk, N.  Y.     Application  filed  June  20,  1904. 

A  drum  mechanism  for  taking  up  the  slack  in  the  troU 
ley  rope  is  described. 

773^:^2$.  Circuit-operating  Device.  Charles  F.  Hope- 
well, Cambridge,  Mass.  Application  filed  Au- 
gust 17,  1904. 

A  conductor  has  two  insulated  sections  adapted  to  be 
engaged  by  a  traveling  contact  device  of  a  moving  vehicle. 
Circuits  for  two  solenoids  are  connected  respectively 
with  the  insulated  section  and  with  the  main  trolley 
wire  and  a  cirucit-closing  device  is  operated  by  the  suc- 
cessive action  of   the    solenoids. 

773-324-  Track-switch  Operating  Mechanism.  Charles 
F.  Hopewell.  Cambridge,  Mass.  Application 
filed  August  17,  1904. 

Electromagnetically  controlled  means  move  a  pivoted 
switch   plate. 

773^326.  Electrical  Signaling  Apparatus.  Charles 
A.  Junkcn  and  William  B.  Tredwell,  Hampton. 
Va. ;  said  Tredwell  assignor  to  William  H.  Boy- 
enton,  Hampton,  Va.  Application  filed  Febru- 
ary 17.  1904. 

In  a  range  finder  there  are  a  pair  of  solenoids,  an 
armature    common     to    the    solenoids,     an    indicator    con- 
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ncctcd  to  and  movable  by  tltc  armature,  and  means  for 
proportionately  increasing  or  decreasing  the  volume  of 
current  passing  to  one  of  the  solenoids  as  it  is  decreased 
or  increased  in  the  other. 

773,33i-  Electric  Battery.  Charles  F.  Mackey,  Phil- 
adelphia, Pa.,  assignor  of  two-thirds  to  William 
H.  Tomer  and  Harry  K.  Carter,  Philadelphia. 
Pa.  Application  filed  December  ii,  1903. 

A  zinc  positive  clement  forms  a  casing  with  a  per- 
forated wall.  Flanges  at  its  upper  end  forming  sup- 
porting hooks,  a  carbon  negative  clement  in  the  casing, 
a  receptacle  to  which  the  casing  is  fitted,  the  flanges  oi 
the  casing  engaging  the  edge  of  the  receptacle  and  an 
electrolyte    in  the   receptacle  are   the   other  parts. 

773,334-  Trolley  Signal.  Charles  H.  Morse,  Cam- 
bridge, Mass.  Application  filed  September  21, 
1903- 

A  trolley-operated  lever  operates  the  signal  and  a  lock- 
ing device  for  the  trolley-operated  lever  is  provided  with 
means  for  disengaging  the  trolley  wheel  from  the  wire 
whenever    the    lever  is  locked. 

773*340.  Telegraphic  Receiving  System  by  Means  of 
Hertzian  Waves.  Octave  Rochefort.  Paris, 
France,  assignor  of  one-half  to  La  Societe 
Anonyme  d'Electricite  et  d' Automobiles  Mors, 
Paris,  France.     Application  filed  August  26,  1903. 

A  coherer  containing  two  electrodes  and  a  third  ele- 
ment  between    them   is   described. 

773j369-  Electrical  Block  Signal.  Howard  Brooks, 
Wheaton,  III.,  assignor  of  one-half  to  J.  W. 
Porter  and  M.  A.  Berg,  Chicago.  III.  Applica- 
tion filed  December  21,   1903. 

An  electromagnet  is  provided  with  three  coils,  forming 
independent  circuits.  An  electric  signal  is  adapted  to  be 
operated  by  the  electromagnets  and  there  are  means  for 
breaking  one  of  the  circuits  by  the  action  of  one  of  the 
two    remaining    circuits. 

773>372-  Electric  Circuit.  George  A.  Campbell,  New- 
ton, Mass.,  assignor  to  the  American  Bell  Tele- 
phone Company,  Boston,  M'ass.  Application  filed 
March  5,  1900. 

The  circuit  consists  of  an  electric  conductor  provided 
with  self-induction  coils  of  low  resistance  and  liigh  in- 
ductance inserted  in  the  conductor  in  series  at  short 
intervals,  and  a  further  series  of  self-induction  coils  of 
gradually  varying  inductance,  at  either  or  both  ends  of 
the  conductor. 

773.398-  Apparatus  for  Regulating  Voltage,  ilau- 
rice  Leblanc,  Paris,  France.  Application  filed 
January  5,  1903. 

A  source  of  voltage  having  a  predetermined  value  acts 
against  a  source  of  an  opposing  voltage  varying  with  that 
supplied  by  the  generator.  A  circuit  containing  a  field 
winding  of  the  exciter  develops  current  in  accordance 
with  the  resultant  of  the  opposing  vojtages.  whereby  the 
generator  voltage  is  maintained  at  a  predetermined  value. 
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773.399-  Regulating  Apparatus  for  Constant-current 
Generators.  Maurice  Leblanc,  Paris,  France. 
Application  filed  February  26.   1903. 

A  current  generator,  an  exciter  and  means  controlled 
by  the  current  supplied  by  the  generator .  to  feed  to  the 
exciter  field  a  current  which  changes  its  direction  under 
a  variation  of  strength  of  the  main-line  current  are  the 
main  parts. 

775.400.  Method  of  Regulating.  Constant-current 
Dynamos.  Maurice  Leblanc,  Paris,  France. 
Application  filed  February  26,   1903. 

A  compound  dynamo  is  proportioned  to  develop  a  con- 
stant voltage  and  an  opposing  dynamo  has  a  field  winding 
in  the  generator  circuit,  the  opposed  dynamos  determin- 
ing a  current  supplied  to  the  exciter  field  so  as  to  keep 
the  generator-current  strength  constant. 

773*407.     Apparatus  for  the  Electrical  Treatment  of 
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Air.^    John   E.    Mitchell   and   Dennis   Parks,    St. 
Louis,  Mo.     Application  filed  July  9,  1904. 

In  combination  with  inclosed  relatively  movable  elec- 
trodes arc  a  pump  and  means  for  synchronously  operating 
the    electrodes   and    pump. 

773.410.  Automatic  Gas  Igniter.  Harry  B.  Mc- 
Xulty,  Washington,  D.  C,  assignor  to  the  Mc- 
Nulty  Incandescent  Gas  Lighter  Company.  .-Vp- 
plication  filed  October  22,  1903. 

Details  are  described. 

773.411.  Electric  Igniter.  Harry  B.  McNulty,  Wash- 
ington, D.  C,  assignor  to  the  McNulty  Incan- 
descent Gas  Lighter  Company.  Application  filed 
October  22.   1903. 

An  igniting  resistance  is  carried  within  the  hood  of  the 
burner. 

773,416.  Electric  Dispatch  Box  for  Overhead  Lines. 
Roberto  T.  Piscicelli,  Naples,  Italy.  J\pplication 
filed  July  3,  1903. 

A  despatch  box  with  two  or  more  motors  arranged  the 
one  behind  the  other  is  provided  with  a  general  casing 
having  the  same  width  as  the  motors  and  wedge  shaped 
at  both  ends. 

.773.438-  Electric  Railway.  George  H.  Thomas  and 
Martyn  J.  Stone,  Scranton,  Pa.  Application 
filed  October  14,  1903. 

.\   hinged  cover    for   third   rails  is  described. 

773-459-  Trolley.  Martin  L.  Beistle,  Ingram,  Pa. 
Application  filed  August  15,  1904. 

Combined  with  a  trolley  pole  is  a  harp  swiveled  thereon, 
the  harp  comprising  a  curved  bar.  Pivoted  to  the  bar 
is    a    trolley    wheel    journalcd    between    the    arms. 


NO.    77»,24'^. — MAGNETIC    SEPARATOR. 

773.464-  Electric  Switch.  Albert  G.  Bodine,  Bildwin 
Township,  Allegheny  County,  Pa.  Application 
filed  Febniary  2,   1904. 

Two    independent    electromagnets    operate     the     switch. 

773-467.  Electric  Switch.  Walter  L.  Bradshaw, 
Cambridge,  Mass.,  assignor  to  Keough  Bros.  & 
Co.,  Boston,  Mass.  Application  filed  February 
24,  1904. 

A  circuit-controlling  member  is  carried  by  a  gravity  bar 
to  make  or  break  connection  with  a  clip  forming  one  of 
the  terminals  of  an  electric  circuit,  the  clip  being  adapted 
to  releasably  grasp  or  retain  the  circuit-controlling  mem- 
ber when  made  to  engage  therewith. 

773A72.  Electric  Circuit.  George  A.  Campbell.  New- 
ton, Mass.,  assignor  to  the  American  Bell  Tele- 
phone Company,  Boston,  Mass.  Original  appli- 
cation filed  ^larch  5,  1900.  Divided  and  this  ap- 
plication filed  July  7,  1904. 

.\n  electric  circuit  is  made  up  of  a  conductor  provided 
with  self-induction  coils  of  low  resistance  and  high  self- 
induction  in  series,  several  within  a  wave-length,  for  over- 
coming  reflection    losses. 

773>485-  Electric  Time-switch.  Benjamin  Dnbinski. 
San  Antonio.  Texas.  Application  filed  March  26, 
1904. 

Details  an'   described. 

773j5o6.      Multiple    Switchboard    for   Telephone   Ex- 
changes.    Milo  G.  Kellogg.  Chicago,  111.,  assignor 
to  the  Kellogg  Switchboard  and  Supply  Company,  ^ 
Chicago,  111.    Application  filed  February  28,  1891. 

Two  telephone  lines  connected  together  for  conversn- 
tion  have  their  calling  annunciators  permanently  grounded. 
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A  clearing-out  annunciator  is  connected  in  the  direct 
circuit  of  two  connected  lines,  the  calling  annunciators 
being  adapted  not  to  rtspond  lo  clearing-out  current-^ 
(See   cut.) 

773.508.      Process   of   Regulating   Voltage.     Maurice 
Leblanc,  Paris,  France,  assignor  to  the  Westing- 


NO-    773,506.  —  MULTIPLE    SWITCHBOARD. 

house  Electric  and  Manufacturing  Company.   Ap- 
plication filed  February  5.  1904. 

Exciting  a  generator  is  done  by  varying  the  electrical 
energy  furnished  by  the  exciter  to  keep  the  voltage  of 
the  current  fed  by  the  generator  to  the  main  line  at  a 
predetermined  value.  The  exciter  field  is  supplied  by  a 
current  which  changes  its  direction  under  a  variation  of 
the    main-line    voltage. 


12,281.  Electric  Motor.  Albert  B.  Holson.  "Chicago, 
III.,  assignor  to  the  Holson  ilotor  Patents  Com- 
pany, Ltd.,  Grand  Rapids,  Mich.  Apphcation 
filed  May  31,  1904.  Original  application  dated 
June  3,  1902. 

In  a  motor  is  provided  an  annular  duplex  rack,  a  shaft 
being  arranged  within  the  rotary  member  and  carries 
pinions   fixed    upon    its    ends  and   engaging   with   the   rack 

at  opposite  sides. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  L^nited  States  Patent  Office)  that  expired  on  No- 
vember I,  1904: 

37-. 3 13-  Incandescent  Electric-light  Bulb.  R.  Haines,  Corn- 
ing,   N.    V. 

37-. 330.  System  of  Eltctrical  Distribution.  E.  W.  Rice,  Jr., 
Lynn,    Mass. 

37-.334-  Lamp  Post  and  Lamp.  F.  A.  Sawvcr,  Portland, 
Me. 

372,358.     Electric  Dynamometer.     J.   Cauderay,  Paris,  France, 

372,361.  Electric  Regulator  for  Hydraulic  Elevator  Sys- 
tems.     L.    Daft,    Plainneld,    X.  J. 

372.363-  Steam  and  Electric  Connection  for  Railway  Cars. 
E.    R.    Deacon.    Montreal,    Quebec.    Canada. 

372,378.  Automatic  Telephone  Exchange.  T.  D.  Lock- 
wood,  Melrose,   Mass. 

372,404.  Apparatus  for  Transmitting  and  Receiving  Elec- 
trical Signals.  JI.  Deprez  and  E.  Abdank-Abankano- 
wicz,   Paris,    France. 

372,441.  Coin-operated  Liduction  Coil.  P.  G.  Williams 
and  A.  \V.   Roovers,   Brooklyn,   N.  V. 

372,447.  Dvnamo  Electric  Machine.  C.  Eatchelor.  New 
York,  i\.   V. 

372,468.      Secondary    Battery.      C.    Hering.    Philadelphia,     Pa. 

372,475.  Automatic  Telegraphy.  \V,  A.  Leggo,  Montreal, 
Quebec,   Canada. 

372,501.  System  of  Electric  Distribution  and  Alternating 
Currents.      E.    Thomson,  Lynn,   Mass. 

372,550.  Apparatus  for  Covering  Insulated  Electrical  Con- 
ductors.     E.    McKnipht,    Philadelphia,    Pa. 

372.598.  Circuit  System  for  Electric  Brakes.  G.  F.  Card, 
Covington,    Ky. 

372.599.  Coupling  for  Electric  Brakes.  G,  F.  Card,  Coving- 
ton,   Ky. 

372,637.  Coupling  for  Electric  or  Other  Wires.  F.  S.. 
Pond,    Woonsocket,    R.    1. 


SPECIAL  MENTION. 

Sir    Willinin    Ooolv-p?,    "onf    of    ihi^    Ip.-iHin<j    tignres 

'of  the  scientific  world,"  is  the  subject  of  the  Bullock 
Electric  Manufacturing  Company's  biographical  cal- 
endar for  November. 

The  new  isolated  plant  installed  in  the  Twenty- 
third  Regiment  .-Vrmory,  Brooklyn.  N.  V..  will  con- 
tain two  75-kilowatt  generators  built  by  the  Northern 
Electrical  Manufacturing  Company  of  Madison. 
Wis.,  direct  connected  to  Harrisburg  engines  oper- 
ating at  275  revolutions  per  minute.  There  will  also 
be  a  35-kilowatt  600-revolutions-per-minute  Northern 
generator  belted  to  a  Nash  gas  engine. 

F.  G.  Jones,  president  of  the  American  Electric 
Fuse  Company.  Chicago,  recently  returned  from  a 
trip  to  the  eastern  office  of  the  company  at  New 
York  city.  Mr.  Jones  reports  that  the  company's 
eastern  office  has  recently  concluded  contracts  for 
over  20,000  pairs  of  Kaisling  protectors  and  that  the 
eastern  business  is  more  tlian  double  what  it  was 
last  year,  largely  due  to  the  energetic  work  of 
W.  B.   McCurdy,  eastern  manager.     Mr.  Jones  also 


reports  the  American  Electric  Fuse  Company's  sales 
of  protectors  during  the  month  of  October  at  all  its 
offices  has  been  in  excess  of  35,000  pairs. 

The  Manhattan  Limited,  via  Pennsylvania  Lines, 
leaves  Oiicago  daily  at  i  p.  m. ;  arrives  New  York 
three  o'clock  next  afternoon.  Compartment  observa- 
tion car  through  without  change.  Get  tickets  and 
full  information  at  city  office.  248  Clark  Street.  Chi- 
cago. Five  other  trains  from  Chicago  to  New 
York. 

A.  A.  Carlisle  of  the  Wesco  Supply  Company.  St. 
Louis,  has  sold  a  complete  electrical  installation  for 
the  electric-light  plant  in  Amory.  Miss.,  consisting 
of  a  150-kilowatt  Triumph  generator.  Hardie-Rymes 
Corliss  engine  and  boilers,  Adams-Bagnall  arc  lamps, 
Peerless  incandescent  lamps  and  the  necessar\'  mate- 
rial  for  installing  the  plant. 

Signaloid  is  a  solution  chemically  prepared  by  the 
Signaloid  Chemical  Works  of  New  York  for  the 
purpose  of  coloring  incandescent  lamps  and  globes. 
The  process  is  simple  and  instantaneous.  By  merely 
dipping  the  lamp  in  the  solution  of  Signaloid  and 
withdrawing  it  immediately,  a  brilliant  and  durable 


transparency  is  produced,  giving  the  lamp  the  ap- 
pearance of  being  made  of  colored  glass.  It  is  said 
that  the  coloring  will  not  crack,  peel  or  rub  off. 

The  Jury  of  Awards  of  the  Louisiana  Purchase 
Exposition  has  awarded  a  gold  medal  for  rail  fast- 
enings to  the  Continuous  Rail  Joint  Company  of 
America,  for  its  display  of  rail-joint  products,  made 
in  the  Transportation  Building.  The  exhibit  shows 
various  tj-pes  of  rail  joints  produced  by  patented 
machinery  controlled  by  the  company  in  this  coun- 
try.  Careful  manufacture  and  perfect  fit,  giving 
three  points  of  contact  in  one  piece  of  metal,  thus 
forming  a  rail  joint  of  two  symmetrical  pieces,  ob- 
tained as  a  result  of  these  patents,  has  secured  both 
from  steam  and  electric  railroads  appreciation  of 
the  value  of  this  device.  Further  ackno\vledgment 
of  the  merits  of  the  continuous  rail  joint  is  shown 
in  the  fact  that  over  20.000  miles  of  railroad  track 
has  been  equipped  within  the  last  10  years.  This 
company  is  now  bringing  out  a  new  type  of  in- 
sulated rail  joint,  and  also  an  electric  bonding  joint 
to  be  placed  upon  the  iparket.  The  offices  of  the 
company   are   at    Newark.    N.   J. 
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High-power    Gas    Engines    in    Electric 
Stations  in  Spain  and  Holland. 

Bv  Frank  C.  Perkixs. 
Among  the  important  electric  power  plants  ve- 
cently  installed  in  Spain  using  high-power  gas  en- 
:gines  should  be  mentioned  that  of  the  Sociedad  de 
■Gasification  Industrial  at  Madrid.  This  plant  is 
supplied  with  gas  producers  supplying  1,100  cubic 
-meters  of  Mond  gas  to  six  Nuremberg  gas  engines, 
■each  having  a  capacity  of  from  i,8co  to  2,000  horse- 
power. These  engines  are  directly  coupled  to  three- 
phase  alternating-current  electrical  generatoFS   wilh- 


Fig.  I  is  a  picture  of  one  of  the  direct-connected 
units,  such  as  are  used  in  the  Scheveningen  station. 
The  unit  is  here  shown  mounted  on  a  trial  stand. 

The  Nuremberg  producer-gas  equipment  supplying 
fuel  to  these  high-power  gas  engines  includes  six 
gas  generators,  three  washers  and  six  purifying  ma- 
chines. For  starting  the  high-power  Nuremberg  gas 
engines  in  some  cases  electrically  operated  gearing 
is  employed,  transmitting  the  power  to  the  rim  of 
the  gas-engine  flywheel,  while  in  other  cases  com- 
pressed air  is  utilized  in  the  gas-engine  cylinders. 
Fig.  3  shows  the  method  of  starting  the  engine 
with   an   electrically  operated   gearing,   the   teeth    of 


following  data,  given  by  American  engineers  con- 
structing the  Nuremberg  gas  engine  in  the  United 
States  are  of  especial  interest. 

With  the  simple,  non-condensing  steam  engine 
taking  the  steam  pressure  at  100  pounds  a  square 
inch,  gauge,  and  a  steam  consumption  of  28  pounds 
per  indicated  horsepower  per  hour  with  a  mechanical 
efficiency  for  the  engine  of  92  per  cent,  and  losses 
in  the  steam  pipes  of  five  per  cent.,  the  thermal  effi- 
ciency of  the  plant  is  said  to  be  5.5  per  cent.  This 
takes  the  feed-water  temperature  at  212°  F.  and  the 
evaporative  efficiency  of  the  boilers  at  70  per  cent. 
with    the   total    heat    in    one   pound    of    steam    1,217 


FIG.     I.       HIGH-POWER 


out  utilizing  an  additional  flywheel,  the  speed  being 
94  revolutions  per  minute.  The  polyphase  alternat- 
ors supply  a  current  of  3,000  volts  pressure  to  a 
power-transmission  line  and  also  for  lighting  service. 
This  station,  which  has  recently  been  installed  by 
the  Vereinigte  Maschinenfabrik  Augsburg  und  Ma- 
schinenbaugeselischaft-  Nuremberg  Actiengesellschaft, 
has  a  total  capacity  of  12,000  horsepower,  all 
of  the  double-acting,  four- 
Fig.  2,  on  the  next  page,  is 
showing  the  location  of  the 


GAS    ENGINE    FOR    SCHEVENINGEN    (HOLLAND)    ELECTRIC    STATION    ON    TRIAL    STAND. 

British  thermal  units.  The  heat  added  to  the  water 
to  generate  one  pound  of  steam  is  1,007  British 
thermal  units,  the  heat  consumption  of  the  plant 
being  46,000  British  thermal  units   per  brake  horse- 


of   the    engines   beino 
cycle  Nuremberg  type. 
a  plan  of  this  station, 
six  units. 

Five  direct-connected,  double-acting  Nuremberg 
engines  of  the  same  construction  were  installed  in 
May,  1904,  at  Scheveningen  at  the  electric  power 
station  of  the  Exploitatie  Maatscheppij.  The  engines 
in  this  electric  station  in  Holland  each  have  a 
capacitj"  of  350  horsepower  and  operate  at  a  speed 
of  150  revolutions  per  minute.  They  are  directly 
coupled  to  direct-current  dynamos  with  large  fly- 
wheels for  aiding  in  the  speed  regulation,  the  cur- 
rent being  generated  at  a  pressure  of  450  volts  and 
utilized   for  lighting   and  power  purposes. 


the  gear  fitting  into  corresponding  teeth  cut  in  the 
face  of  the  flywheel.  Fig.  4  is  a  section  through 
the  Scheveningen  station  from  which  the  arrange- 
ment of  the  gas  producers  and  the  method  of  piping 
to  the  engines  may  be  seen. 

There  is  no  question  but  that  there  is  a  great 
field  for  the  high-power  gas  engine  in  electric  power 
stations  of  the  future,  not  only  on  account  of  the 
very  high  thermal  efficiency  of  this  prime  mover,  but 
also  from  the  fact  that  the  waste  gases  may  be 
utilized  to  better  advantage  from  coke  ovens  and 
blast  furnaces  than  by  employing  boilers  and  steam 
engines.  The  highest  efficiency  of  the  modern  steam 
engine  does  not  exceed  25  per  cent.,  while  the  best 
thermal  efficiency  of  the  high-power  gas  engine  is 
said  to  reach  nearly  32  per  cent.,  with  a  consump- 
tion of  8,000  British  thermal  units  per  brake  horse- 
power. 

Comparing  the  simple  non-condensing  steam  en- 
gine, as  well  as  the  compound  condensing  steam 
engine  with  the  high-power  internal-combustion  en- 
gine operating  with  producer  gases  as  well  as  with 
waste  gases  from  a  blast  furnace  or  coke  retort,  the 


power. 

Now  with  the  high-power  gas  engine  operating 
with  producer  gases,  the  thermal  efficiency  of  the 
plant  is  20.3  per  cent.,  or  nearly  four  times  as  great, 
the  heat  consumption  per  brake  horsepower  per 
hour  being  io,oco  British  thermal  units  and  the  heat 
consumption  of  plant  being  12,500  British  thermal 
units  per  brake  horsepower,  taking  the  efficiency  of 
the  gas  producer  at  80  per  cent.  The  saving  in 
coal  by  using  the  gas  engine  instead  of  the  simple 
non-condensing  steam  engine  is  8,200  pounds  per 
braKe  horsepower  per  year,  or  yz  per  cent.  The 
gas-engine  plant  with  producer  gas  consumes  3,050 
pounds  of  coal  per  brake  horsepower  per  year,  while 
the  steam-engine  plant  with  simple  non-condensing 
engine  consumes  11,250  pounds  of  coal  per  brake 
horsepower  per  year.  This  assumes  that  the  coal 
has  a  heat  value  of  13.500  British  thermal  units  per 
pound,  the  plant  operates  3,coo  hours  per  year    and 
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FIG.    2.      PLAN   OF   GAS-ENGINE   POWER  PLANT   AT   MADRID. 


that  there  is  a  consumption  of  10  per  cent,  addi- 
tional coal  for  banking. 

Considering  the  compound  condensing  steam  en- 
gine with  a  steam  consumption  of  15  pounds  per 
indicated  horsepower  per  hour  at  a  steam  pressure 
of  150  pounds  per  square  inch,  gauge,  and  a  me- 
chanical efficiency  of  90  per  cent,  for  the  engine 
with  condensing  outfit,  together  with  five  per  cent, 
losses  in  the  steam  pipe,  the  thermal  efficiency  of 
this  steam-engine  plant  is  given  as  9.7  per  cent. 
The  evaporative  efficiency  of  the  boilers  is  given  as 
70  per  cent.,  the  feed-water  temperature  180°  F. 
and  the  total  heat  in  one  pound  of  steam  1.225 
British  thermal  units,  while  the  heat  added  to  the 
water  to  generate  one  pound  of  steam  is  1,045  Brit- 
ish thermal  units  and  the  heat  consumption  of  the 
plant  26.200  British  thermal  units  per  brake  horse- 
power. 

With  a  high-power  gas  engine  operating  with 
waste  gases  from  coke  retorts  or  from  blast  fur- 
naces, the  thermal  efficiency  of  the  plant  is  23.5  per 
cent,  or  2%  times  that  of  the  compound  condensing 
steam  engine.     The  heat  consumption  for  the  blast- 


FIG.    3.    Atl.XILIARV  STARTING  MOTOR  FOR  HIGH-POWER 
GAS   ENGINE. 

furnace  gas  engines  is  10,000  British  thermal  units 
per  brake  horsepower  per  hour,  while  the  heat  con- 
sumption of  the  plant  complete  is  10,850  British 
thermal  units  per  brake  horsepower  per  hour,  al- 
lowing eight  per  cent,  for  the  losses  in  gas  cleaning. 
In  blast-furnace  plants,  w'here  more  power  is  re- 
quired than  it  is  possible  to  develop  by  burning  the 
entire  waste  gases  under  boilers,  it  becomes  neces- 
sary to  use  coal  for  the  development  of  the  excess 
power.  In  cases  where  coal  is  used,  the  coal  con- 
sumption per  effective  horsepower  would  naturally 
be,  for  the  same  class  of  coal,  in  direct  proportion 
to   the   heat    consumption    of   the   plant.     .'Xs    in    the 


above  comparison  of  the  gas-engine  plant  with  the 
steam-engine  plant  using  the  simple  non-condensing 
engine,  taking  the  heat  A'alue  of  the  coal  at  13,500 
British  thermal  units  per  pound,  the  plant  operating 
3,000  hours  per  annum,  with  the  addition  of  10  per 
cent,  additional  coal  for  banking,  the  gas-engine 
plant  with  producer  gas  burns  3,050  pounds  of  coal 
per  brake  horsepower  per  year.  The  steam-engine 
plant  with  compound  condensing  engine  burns  6,400 
pounds  of  coal  per  brake  horsepower  per  year,  so 
that    the    saving    in    coal    by    using    the    gas    engine 


Electricity   to   Replace  Steam   on    Long 
Island  Railroad. 

The  Pennsylvania  Railroad  Company  has  let  the- 
contract  to  equip  the  entire  Long  Island  railway 
system  with  electric  motors.  The  initial  contracti- 
on which  work  has  been  begun  by  the  Westinghouse 
Electric  and  Manufacturing  Company  at  East  Pitts- 
burg, is  for  122  motor  cars.  Each  car  will  be 
equipped  with  four  motors  of  125  horsepower  each. 
These  will  be  placed  under  the  traction  car,  which- 
will  haul  a  train  of  passenger  cars  of  the  custom- 
ary length.  Many  of  the  present  baggage  cars  will 
be  transformed  into  motor  cars. 

The  motors  ordered  are  of  the  same  type  as  was 
intended  for  use  in  the  tunnel  between  Long  Islnnd 
and  New  York.  The  new  cars  will  be  running  in. 
the  spring  and  will  be  used  exclusively  on  the  excur- 
sion trains  next  summer  to  Rockaway  Beach  and 
other  points  along  the  shore  for  the  rapid  handling 
of  crowds. 

Work  upon  the  large  power  house  at  Long  Island 
City,  which  will  supply  the  power  for  the  operation 
of  the  Long  Island  end  of  the  tunnel  as  well  as  for 
the  suburban  lines  of  the  Long  Island  railroad,  is 
rapidly  nearing  completion,  and  it  will  be  ready 
soon  for  the  installation  of  the  generators  and  other 
machinery.  It  is  the  intention  at  the  present  time- 
to  install  only  about  20.000  horsepower  for  the 
operation  of  such  portions  of  the  Long  Island  .sys- 
tem as  are  now  being  '"electrified."  Sub-stations  are 
being  erected  at  various  points. 

President  A.  J.  Cassatt  of  the  Pennsylvania  rail- 
road,  has  appointed   an   advisory  committee   of  five 


FIG.    4.       SECTIONAL   VIEW   OF   SCHEVENINGEN    GAS-ENGINE   ELECTRIC   STATION. 


instead  of  the  compound  condensing  steam  engine  is 
more  than  50  per  cent.,  or  3,350  pounds  per  brake 
horsepower  per  year. 

As  is  well  known,  the  high-power  gas  engine  has 
made  wonderful  progress  on  the  continent  of  Eu- 
rope during  the  last  decade  and  is  now  employed 
extensively,  not  only  in  iron  and  steel  plants  and 
in  mines  where  waste  blast-furnace  gases,  as  well  as 
the  waste  gases  from  coke  ovens  are  available,  but 
also  in  many  electric  central  stations  distributing 
current  for  light  and  power  where  producer  gas 
must  be  employed  and  a  complete  gas-generating 
plant  must  be  installed.  In  America  the  high-power 
gas  engine  is  being  employed  in  electric  stations 
with  economy,  not  only  where  gas-producing  plants 
have  been  found  necessary,  but  where  natural  gas 
is  available,  giving  extremely  low  cost  for  electric 
power    generation. 


to  assist  in  the  large  electrical  and  mechanical 
■improvements  connected  with  the  company's  ter- 
minal plans  for  New  York  city  and  Long  Island. 
The  committee  is  composed  of  Theodore  N.  Ely, 
chief  of  motive  power,  chairman ;  W.  H.  Baldwin, 
president  of  Long  Island  Railroad  Company;  A.  W. 
Gibbs,  general  superintendent  of  motive  power; 
D.  S.  Newhall,  purchasing  agent,  and  A.  S.  Voght, 
mechanical  engineer,  all  of  the  Pennsylvania  rail- 
road. 


Fires   Due  to  Carelessness   with    Elec- 
trical Apparatus. 

The  quarterly  fire  report  of  the  electrical  bureau 
of  the  National  Board  of  Fire  Underwriters,  giving 
accounts  of  fires  due  to  electrical  causes,  shows  that 
in  most  cases  the  fires  have  either  been  due  to 
carelessness  in  handling  apparatus  or  in  improper 
installation,  and  not  to  inherent  fault  in  the  appa- 
ratus itself.  For  instance,  there  were  three  fires 
caused  by  open  fuses  blowing  and  setting  fire  to 
nearby  inflammable  material.  Open  fuses  are  no 
longer  countenanced  in  good  electrical  construction, 
and  in  these  instances  the  fault  was  due  to  improper 
installation.  Two  cases  were  due  to  electric  pres- 
ing  irons  being  left  with  the  current  turned  on. 
Four  others  originated  from  incandescent  bulbs  be- 
ing left  lighted  in  inflammable  material.  One  pe- 
culiar instance  is  recorded  where  a  barrel  of  paint 
was  being  hoisted  to  an  upper  floor  of  a  building 
when  the  grip  broke  and  the  paint  was  precipitated 
onto  a  generator  which  w'as  in  operation  below. 
The  paint  was  ignited  and  a  considerable  fire  was 
the   result. 


Changes  in  Lighting  System  In   Evans- 
ville,  Ind. 

The  city  of  Evansville,  Ind.,  is  looking  for  ex- 
tensive improvements  to  be  made  in  the  near  future 
to  its  lighting  system.  Specifications  have  been 
adopted  by  the  city  board  providing  for  electric-light 
or  gas  illumination,   or  both. 

The  specifications  provide  for  bids  for  a  minim.um 
of  500  enclosed-arc  electric  lights,  or  285  electric 
arcs  and  500  incandescent  gas  lanterns,  the  number 
to  be  increased  at  the  option  of  the  board  but  not 
to  be  decreased.  Bidders  may  bid  for  either  electric 
lights  or  gas  lanterns  or  both.  The  present  contract 
with  the  gas  and  electric  company  is  on  practically 
the  same  specifications  as  to  the  character  of  both 
the  electric  and  gas  lamps.  The  present  contract 
price  is  $18  a  year  for  gas  lanterns  and  $60  a  year 
for  enclosed-arc  lights. 

The  electric  lights  are  to  be  of  the  latest  improved 
enclosed-arc  pattern  and  of  2,000  candlepower.  For 
each  defective  lamp  50  cents  per  day  is  to  be  de- 
ducted and  where  the  candlepower  is  not  up  to  the 
standard  there  is  to  be  a  corresponding  reduction 
in  the  price  paid  for  the  service.  The  successful 
bidder  is  to  keep  all  lights,  posts,  mast  arms  and 
the  like  in  good  repair.  The  contract  for  lighting 
all  the  city  buildings,  including  police  station,  city 
hall  and  hose  houses,  is  to  be  let  on  the  same  day, 
November  26th. 


The  Territorial  Engineering  Company  of  Okla- 
homa City,  Okla.,  has  been  incorporated  with  a 
capital  of  $25,000  to  operate  street  railways,  electric- 
light  and  gas  plants.  The  incorporators  are  G.  W. 
Burke,  F.  H.  Peckham  and  M.  L.  Cunningham  of 
Oklahoma  ■  Citv. 


November  12,  1904 
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Underground    Electrical    Construction.' 

By  Louis  A.  Ferguson. 

It  is  generally  conceded  that  where  the  business 
will  warrant  the  investment  electrical  lines  are  much 
better  underground  than  overhead,  "llie  cost  of  un- 
derground work  is  several  limes  that  of  overhead, 
and  it  is  only  in  districts  of  fairly  dense  load,  and 
in  the  case  of  important  transmission  lines,  that  the 
expense  of  underground  lines  ts  justified.  In  almost 
rdl  cities  of  50,000  inhabitants  or  over  there  is  a 
business  section,  and  possibly  in  addition  a  small 
portion  of  the  residence  section,  where  it  will  be 
found  desirable  to  install  underground  lines.  Local 
conditions  will  govern  each  case,  and  it  is  hardly 
possible  to  lay  down  general  rules  in  regard  to  the 
comparative  desirability  of  overhead  and  under- 
ground lines. 

Electric  companies  in  the  United  States  are  prac- 
tically committed  to  the  drawing-in  system  of  cables 
and  conduit,  and  it  is  to  such  a  system  that  this 
paper  refers  particularly.  What  is  commonly  know^n 
as  the  Edison  tube  system  lias  been  used  in  the  past 
extensively  for  low-tension  work,  and  is  still  used 
to  a  limited  extent,  but  on  account  of  the  relatively 
short  life  of  the  tube  and  the  higher  cost  of  re- 
pairs, its  use  in  late  years  has  greatly  diminished. 

Various  forms  of  ducts  are  on  the  market  for 
underground  work,  vitrified-clay  tile  being  used  much 
more  than  all  other  kinds  of  conduit.  There  seems 
to  be  no  good  reason  for  using  pump-log  or  ducts 
made  of  any  inflammable  material,  particularly  for 
electric-light  or  power  work.  Cement-lined  iron 
pipe  has  been  used  to  a  certain  extent,  but  there  has 
been  some  trouble  with  cables  in  these  pipes,  due 
to  the  lead  on  the  cables  being  in  contact  with  the 
iron  ferrule  at  the  ends  of  the  lengths  of  pipe.  Ce- 
ment pipe  is  also  used  to  a  limited  extent.  Vitrificd- 
clay  pipe  is  furnished  in  both  single  and  multiple 
construction. 

There  are  two  objections  to  the  use  of  multiple 
duct  as  compared  with  single  duct.  First,  between 
any  two  cables  in  one  piece  of  multiple  duct  there 
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FIG.     I.       UNDERGROUND    ELECTRICAL    CONSTRUCTION. — 
CURVES    OF    CARRYING    CAPACITY. 

is  only  one  wall;  second,  it  is  not  possible  to  break 
joints  as  with  single-duct  conduit.  These  two  things 
increase  the  liability  of  a  fire  in  one  duct  reaching 
cables  in  adjoining  ducts.  In  single-duct  construc- 
tion there  are  always  two  walls  between  adjacent 
cables  and  all  joints  are  broken,  so  that  there  is  a 
very  slight  possibility  of  a  burnout  in  one  cable 
reaching  any  adjoining  cable.  Single-duct  construc- 
tion is  unquestionably  the  best,  particularly  for  large 
companies,  where  a  burnout  on  a  cable  is  liable  to 
be  severe,  on  account  of  the  large  amount  of  power 
concentrated  at  that  point. 

The  first  cost  of  single  and  multiple  tile  is  ap- 
proximately the  same.  The  cost  of  installing  mul- 
tiple duct  should  be  approximately  15  per  cent,  less 
per  duct-foot  than  for  single  duct.  The  weight  of 
single-duct  tile  is  about  20  per  cent,  more  per  duct- 
foot  than  for  four  and  six-duct  multiples.  The  lower 
cost  of  installing  multiple  duct  is  due  to  the  lower 
freight  charges,  on  account  of  the  lesser  weight,  and 
also  to  the  smaller  cost  for  labor.  It  is  usually 
necessary  to  employ  a  bricklayer  for  installing  single- 
duct  conduit,  and  multiple  duct  may  generally  be 
installed  with  the  better  class  of  laborers. 

Conduit  should  always  be  bought  according  to 
specificgitions,  and  if  a  large  amount  is  to  be  pur- 
chased it  will  pay  to  detail  an  inspector  at  the  fac- 
tory, to  make  sure  that  nothing  but  good  tile  is 
loaded.  There  is  always  a  certain  amount  of  bad 
tile  in  every  kiln,  and  your  own  inspector  will  nat- 
urally be  more  careful  in  sorting  this  than  the  man- 
ufacturer. 

A  good  arrangement  of  ducts  is  secured  by  laying 
them  not  more  than  four  wide  and  as  high  as  neces- 
sary to  obtain  the  required  number  of  ducts.  These 
ducts  should  be  separated  into  two  vertical  rows 
where  they  enter  the  manhole,  the  separation  being 
about  eight  inches.  The  separating  of  the  ducts 
should  begin  about   five  or  six  feet   back  from  the 

I.  Abstract  of  a  paper  presented  at  Section  E  of  the  Interna- 
tional Electrical  Congress  at  St.  Louis,  September  13.  190+.  Mr. 
Ferguson  is  second  vice-president  of  the  Chicaiio  Edison  Companj- 
and  was  a  delegate  to  the  Congress  from  the  Association  of  Edison 
Illuminating  Companies. 


manhole.  This  arrangement  gives  two  vertical  rows 
of  cables  on  each  side  of  the  manhole,  and  leaves 
them  much  easier  to  support  and  protect  than  would 
be  the  case  with  three  or  more  vertical  rows.  With 
an  arrangement  of  ducts  not  more  than  four  wide 
no  cable  can  have  more  than  one  other  duct  between 
it  and  the  surrounding  earth,  thus  permitting  good 
radiation  of  heat. 

Nearly  all  cables  for  underground  work  are  in- 
sulated with  either  paper  or  rubber  and  are  lead- 
covered.  For  some  purposes,  such  as  the  grounded 
side    of    street-railway    circuits,    or    the    neutral    of 


200 

1 

.^/ 

6 

i 

/ 

^1 

/ 

200 

5 

V 

' 

*V 

D 

, 

I' 

^■' 

160 

3 

"■/ 

' 

^ 

i 

P 

^> 

120 

E 

^/ 

f 

H 

/ 

/ 

/ 

SO 

Ul 

/ 

/ 

£ 

/ 

/ 

40 

^ 

y 

/ 

/ 

0 

_ 

P MPfRE^ 

iOO         800        1000        1200        1400        1600       1800       200D 
FIG.    2.       UNDERGROUND    ELECTRICAL    CONSTRUCTION. — 
CURVES    OF    CARRYING    CAPACITY. 

Edison  three-wire  systems,  bare  copper  is  satisfac- 
tory. Bare  copper  should  not,  however,  be  installed 
in  the  same  duct  with  lead-covered  cables.  Paper- 
insulated  cable  is  more  generally  used  than  rubber, 
on  account  of  its  lower  first  cost  and  also  on  account 
of  its  greater  carrying  capacity.  Rubber  cable  will 
stand  rougher  use  and  may  be  more  easily  handled 
in  extremely  cold  weather  than  paper  cable.  It  is 
easier  to  protect  the  ends  of  rubber  cables  than 
those  of  paper,  and  for  this  reason  rubber  cable  is 
sometimes  used  for  mains  and  services  on  account 
of  the  large  number  of  connections  necessary  for 
this  work.  It  is  not  difficult,  however,  safely  to 
install  paper-insulated  cable  for  this  class  of  work, 
and  it  is  much  more  satisfactory  to  do  this,  and  thus 
carry  only  one  kind  of  cable  in  stock.  Paper-in- 
sulated cable  is  particularly  suitable  for  feeders,  on 
account  of  its  high  carrying  capacity.  Within  the 
last  two  years  cable  with  varnished  cambric  insula- 
tion has  been  used  for  high-voltage  work  inside  sta- 
tions, and,  to  a  limited  extent,  for  underground  work. 
For  low-tension  work,  up  to  700  volts,  the  thick- 
ness of  insulation  on  cables  is  determined  largely  by 
mechanical  considerations.  For  street-railway  feed- 
ers, single-conductor  cable  is  used,  while  for  lighting 
and  power  lines  either  single,  two  or  three-conductor 
cable  is  used  for  distributing  mains,  but  it  is  more 
difficult  to  make  satisfactory  joins  for  service  taps 
on  three-conductor  cables  than  on  single-conductor 
ones,  particularly  if  this  has  to  be  done  in  small 
service  handholes.  Single-conductor  cable  makes  a 
safer  installation  for  this  class  of  work.  Single- 
conductor  cable  is  commonly  used  for  low-tension 
feeders  in  sizes  ranging  from  350.oco  to  1,000,000 
circular  mils.  Considerable  saving  in  feeders  may  be 
made  by  using  two-conductor  concentric  cable  with, 
pressure  wires  laid  up  with  the  outer  conductor. 
Concentric  cables  for  feeders  are  used  mostly  in  the 
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CURVES   OF   CARRYING   CAPACITY. 

i,oco,ooo-circular-mil  size.  Its  carrying  capacity  is 
less  than  tliat  of  two-conductor  cables  of  the  same 
size,  and  the  cost  is  about  the  same.  The  saving 
is  made  in  duct  and  manhole  space  and  in  the  cost 
of  installation. 

Figs.  I,  2  anjd  3  sho^v  the  carrying  capacity  of  lead- 
covered  paper-insulated  cable  in  air  and  in  conduit. 
These  tests  were  made  in  a  laboratory,  the  conduit 
consisting  of  a  single  duct  of  vitrified-clay  pipe,  sur- 
rounded with  approximately  six  inches  of  sand  on 
all  sides. 


Transmission  lines  for  carrying  large  amounts  of 
power  from  stations"  to  sub-stations  are  nearly  al- 
ways three-conductor  and  made  with  the  split  type 
of  insulation.  Cables  are  in  use  in  the  United 
States  and  Canada  carrying  current  at  pressures  as 
high  as  25,000  volts,  although  a  large  part  of  cables 
in  this  class  of  work  are  operating  at  pressures  be- 
tween 5,000  and  15,000  volts.  The  following  table 
shows  the  thickness  of  insulation  used  by  the  dif- 
erent  companies  on  cables  of  this  kind.  It  will  be 
seen  that  for  paper  cables  the  thickness  of  insulation 
between  conductors  ranges  from  17  to  67  mils  per 
1,000  volts,  and  from  15  to  52  mils  per  r,ooo  volls 
between  conductors  and  ground.  In  other  words, 
some  companies  are  using  a  factor  of  safety  three 
or  four  times  that  used  by  others. 
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As  a  rule,  more  trouble  will  develop  on  under- 
ground cables  due  to  poor  work  on  installation, 
rather  than  to  faults  iir  the  cables  themselves.  This 
is  particularly  true  of  the  first  few  years  the  cables 
are  in  service.  It  will  generally  be  found  more  sat- 
isfactory   for    a    small    company   to    have    its    cables 


FIG.    4.       METHOD    OF    PROTECTING    CABLES    IN    MANHOLES 
WITH    SPLIT    TILES. 

installed  by  the  manufacturing  company  which  fLir- 
nishes  them ;  a  large  company,  however,  can  install 
its  own  cables  cheaper  than  the  manufacturing  com- 
pany. All  cables,  excepting  possibly  those  of  small 
size,  as  well  as  those  of  a  moderate  size,  where  a 
large  amount  is  used,  should  be  ordered  in  exact 
lengths,  making  the  proper  allowance  for  training 
in  manholes  and  waste  cable.  Manholes  should  be  lo- 
cated so  that  it  will  not  be  necessary  to  pull  longer 
than  500-feet  lengths  of  cable,  although  in  special 
cases  this  distance  may  be  extended  slightly.  Short 
lengths  of  small-sized  cable  may  be  easily  pulled 
in  by  hand,  but  longer  lengths  or  large  cable  will 
require  a  capstan,  or  some  similar  device,  operated 
ordinarily  either  by  men  or  by  horse.  Within  the 
last  two  years  electric  trucks  with  a  motor-driven 
winch,  have  been  used  for  drawing  in  cables,  and 
satisfactory  reports  from  several  companies  using 
them  have  been  received.  It  is  claimed  that  there 
is  a  very  decided  saving  in  using  the  truck  as  com- 
pared with  a  capstan  for  drawing  in  cables.  This 
method  should  be  more  satisfactory  in  a  crowded 
street  than  the  use  of  the  capstan,  as  there  would 
be  less  time  lost,  owing  to  being  interfered  with  by 
passing  vehicles. 

The  ends  of  the  cable  should  be  examined  as  soon 
as  the  cable  is  pulled  in,  to  determine  if  any  moisture 
is  present ;  if  so,  the  cable  should  be  cut  back  far 
enough  to  remove  the  moisture  and  the  ends  care- 
fully taped.  If  any  great  length  of  time  is  to  elapse 
before  joining,  the  lead  should  be  wiped  over  the 
end  of  the  cable.  If  manholes  with  square  corners 
are  used,  care  should  be  exercised  to  avoid  bending 
the  cable  too  short  in  order  to  make  a  good-looking 
installation.  For  work  wdiere  a  great  deal  of  room 
is  not  required  in  manholes  it  is  best  to  build  them 
with  the  corners  cut  on  the  diagonal,  so  that  the 
cables,  on  leaving  the  end  of  the  duct,  will  follow 
the  manhole  wall  easily  without  necessitating  short 
bends. 

Iron  racks  are  used  ordinarily  for  supporting  ca- 
bles, and  while  this  is  the  easiest  w^ay  of  doing  it, 
there  is  the  danger  of  stray  currents  crossing  from 
one  cable  to  another  where  iron  brackets  arc  used. 
This    may    be    avoided,    however,    by    putting    small 
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pieces  of  sheet  nibl)cr  on  top  of  tlic  iron  brackets. 
M'anholes  are  sometimes  built  witli  cliascs  in  tiic 
side  wall  to  provide  snpport  for  tbc  calilcs.  Tliis 
also  serves  the  purpose  of  protecting  the  cables  from 
fire  due  to  adjoining  cables.  The  third  method  of 
supporting  cables,  and  also  at  the  same  time  fire- 
proofing  them,  is  the  use  of  split-clay  tile  for  cover- 
ing the  cables,  the  tile  being  supported  on  one  or 
two  light  angle  irons  extending  longitudin.-Ily 
through   the  manhole.     At  the  end?  nf  the  manhole 


FIG.    5.       UNDERGROUND   CONSTRUCTION. — Q.OOO-VOLT 
CABLES    PROTECTED    WITH    TERMINAL   BELLS. 

45-degree  curves  are  laid  in  reverse,  so  that  cables 
are  completely  covered  with  tile  through  the  man- 
hole. This  method  is  the  safest  one  of  the  three,  aiid 
the  most  expensive.  Its  use  is,  however,  warranlcd 
in  protecting  the  important  lines,  such  as  high-ten- 
sion transmission  cables.  Fig.  4  shows  a  manhole 
where  split  tile  has  been  used  for  covering  the  cables. 
Cibles  may  also  be  fireproofed  by  covering  them 
with  a  double  wrapping  of  asbestos  paper  or  tape, 
and  binding  this  by  means  of  brass  or  iron  tape. 
This  fireproofing  is  more  easily  installed  than  the 
split-clay  tile,   particularly   in   crowded  manholes. 

Special  attention  should  be  given  the  taking  care 
of  station  ends  of  cable,  particularly  three-conductor 
transmission  cables.     Fig.  5  shows  the  ends  of  four 


FIG.    6. 


POLE   JUNCTION    FOR   OVERHEAD   AND    UNDER- 
GROUND  WIRES. 


g.coo-volt   three-conductor   caliles  protected   with   the 
necessary  terminal  bells. 

In  an  alternating-current  system  operating  both 
oye-rhead  and  undergroynd  lines,  one  of  the  most 
difficult  places  to  protect  is  the  connections  between 
the  two.  This  is  ordinarily  done  by  carrying  a  lead- 
covered  cable  up  the  pole  in  an  iron  pi|ie  to  witliin 
a  few  feet  of  the  cross-arms.  The  end  of  the  lead 
cable  should  be  protected  with  a  suitable  pothead 
and  the  connections  made  from  the  lead  cable  to 
the  weatherproof  wire  by  means  of  a  short  piece 
of  wire  with  high-gr,-'dc  insulation.  Varnished-cam- 
bric insulated  wire  with  an  additional  protection 
against  the  weather  of  two  or  three  layers  of  friction 
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tape,  well  painted,  has  been  used  for  this  purpose. 
It  is  well  also  to  box  in  the  lead-covered  caWes 
above  the  top  of  the  iron  pipe,  taking  the  insulated 
wires  out  through  bushings  in  the  sides  of  the  box. 
The  boxing  in  of  the  lead  cable  and  potheads  is 
done  both  to  protect  them  from  the  weather  and  from 
damage  by  linemen,  and  also  to  protect  the  linemen 
from  coming  in  contact  with  the  grounded  lead  while 
working  on  live  wires.  A  cable  pole  with  the  con- 
nections made  in  this  manner  is  shown  in  Fig,  6. 
Underground  cables  should  be  protected  against  light- 
ning discharge  by  means  of  arresters  placed  within 
one  or  two  poles  of  the  cable  pole. 

On  large  underground  systems  it  is  desirable  to 
ventilate  the  manholes  for  the  purpose  of  allowing 
heal  given  off  by  the  cables  to  escape.  The  amount 
of  heat  given  off  by  a  large  number  of  loaded  cables 
is  very  considerabie,  and  while  this  heat  is  given 
off  to  the  surrounding  earth  to  a  great  extent,  more 
of  it  can  also  be  gotten  rid  of  by  ventilating  the 
manholes.  This  is  done  ordinarily  by  leaving  a  suffi- 
cient number  of  openings  in  the  cast-iron  covers  of 
the  manholes. 

One  of  the  most  essential  things  in  connection 
with  an  underground  system  is  a  satisfactory  system 
of  records.  Suitable  forms  should  be  provided,  so 
that  it  will  be  an  easy  matter  for  the  foreman  on 
the  work  to  make  the  necessary  notes,  and  these 
foreman's  reports  should  be  sent  to  the  drafting 
room  for  transferral  to  the  permanent  records.  The 
number  of  records  necessary  will  depend  on  the 
size  of  the  company  and  the  nature  of  the  work. 
A  good  system  of  records  will  be  found  of  great 
value  in  locating  and  taking  care  of  trouble  and 
in  laying  out  new  work.  They  will  also  be  of 
assistance  to  the  contract  department  in  looking 
up  new  business.  It  frequently  happens,  where 
complete  records  are  not  kept,  that  the  com- 
pany depends  to  a  certain  extent  upon  the  memory 
of  some  of  the  employes,  and  if  these  employes 
leave  the  company,  the  information  is  lost.  For  a 
comparatively  small  expense  records  can  be  made 
which  will  be  always  accessible. 
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larger  and  larger  quantities,  and  this  also  would 
seem  to  indicate  that  the  production  of  aluminum 
is  steadily  increasing. 

The  chief  point  of  interest  affecting  the  aluminum 
industry  in  the  United  States  during  the  year  1903 
was  the  final  adjudication  of  the  may  lawsuits  and 
coiiuter  lawsuits  Avhich  have  been  instituted  from 
time  to  time  in  behalf  of  the  Electric  Smelting  and 
Aluminum  Company  of  Cleveland,  Ohio,  and  the 
Pittsburg  Reduction  Company  of  Pittsburg,  Pa. 


Patent  Office  Statistics. 

The    report    of    Commissioner    of    Patents    F.    I. 
.'Mien    for    the   year    1903    contains   some   interesting 


Electrically  Operated   Paper  Mill   at 
Grand  Rapids,  Wisconsin. 

Paper-making  is  an  industry  of  magnitude  in  the 
state  of  Wisconsin,  some  of  the  largest  mills  of  this 
kind  in  the  world  being  in  operation  there.  Grand 
Rapids,  the  geographical  center  of  the  state,  is 
located  upon  the  Wisconsin  River  and  one  of  its 
foremost  industrial  concerns  is  the  Consolidated 
Water  Power  and  Paper  Company.  This  company 
is  operating  a  new_  electrically  driven  plant  and  has 
secured  such  satisfactory  results  from  its  machinery 
that  paper  makers  will  find  the  plant  interesting  and 
will  profit  by  its  inspection.  The  company  employs 
electricity  in  this  line  of  work  perhaps  to  a  greater 
extent  than  has  ever  been  undertaken  before.  There 
are  of  course  a  number  of  operations  performed  by 
machines  direct-connected  to  turbine  shafts  and 
belted  to  line  shafting,  but  the  operations  are  largely 
performed    by    electrically    driven    machinery. 

The  river  at  Grand  Rapids,  Fig.  i,  necessitates  a 
dam  1,707  feet  wide.  An  average  head  of  40  feet 
is  secured  with  about  lo.ocx)  horsepower  available. 
There  are  installed  eight  4S-inch  Samson  turbines, 
two  of  which  are  used  to  drive  dynamo  units,  five  to 
drive  the  grinding  machinery  and  one  to  operate  a 
line  shaft  driving  beaters  and  Jordan  engines. 

Two  Samson  turbines  in  the  dynamo  room  develop 
T.cco  horsepower  each  and  are  equipped  with  Lom- 
bard governors.  Each  turbine  operates  two  gener- 
ators,   one    being    an    alternator    and    the    other    a 


FIG.    I.       ELECTRICALLY   OPERATED   PAPER    MILL. — DAM    IN    WISCONSIN    RIVER. 


information  concerning  the  department.  A  com- 
parative statement  of  the  business  of  the  office  from 
1837  to  1903  shows  that  in  1837,  '38  and  '39  there 
were  no  applications  made.  In  1840  the  number 
w-as  765  and  in  1903  50,213. 

Statistics  for  1903  show  that  the  people  of  Con- 
necticut are  the  most  inventive,  there  being  cne 
patent  issued  to  every  996  inhabitants.  Mississippi 
is  at  the  other  extreme  with  one  to  every  22,161. 
Of  the  foreign  countries  to  citizens  of  which  patents 
have  been  granted  England  leads  with   1.065. 

The  total  expenditures  of  the  patent  office  for  the 
year  1903  were  1,448,645.81,  and  the  receipts  from 
all  sources  $1,642,201.81,  leaving  a  surplus  of  $193,- 
556. 

The  increase  of  the  appropriation  for  the  scien- 
tific library  of  the  office  from  $2,cco  to  $2,500.  made 
))y  the  appropriation  bill  of  last  year,  was  a  step  in 
the  right  direction,  and  if  this  sum  can  be  further 
increased  so  as  to  furnish  $4,000  per  annum  for 
the  purpose  of  the  library  and  for  the  transporta- 
tion of  publications  of  patents  to  foreign  giivcrn- 
ments,  the  library  can  be  maintained  in  a  condition 
of   efficiency. 


Production  of  Aluminum  in   1  903. 

.Mlbough  exact  figures  upon  the  production  of 
aluminum  cannot  be  obtained,  estimates  of  the  prob- 
able production  in  1903  have  been  made  by  Mr. 
Joseph  Struthers  of  the  United  States  Geological 
Survey,  which  are  near  the  real  figures,  lie  esti- 
mates the  production  of  aluminum  in  the  United 
Stales  during  1903  at  7.500.COO  pounds,  as  compared 
with  7,.ioo,ooo  pounds  in  1902.  and  7,150,000  pounds 
in  1901.  Mr.  Struthers  bases  this  assumption  on  the 
fact  that  the  uses  of  the  metal  and  its  alloys  have 
recently  been  greatly  extended.  Bauxite,  the  crvide 
mineral  from  which  aluminum  is  extracted,  has  been 
consumed  during  the  last  few  years  in   successively 


300-kilowatt  direct-current  generator.  The  alter- 
nating-current machines  provide  current  for  light- 
ing service  and  for  long-distance  transmission. 
All  of  the  current  supplied  by  the  direct-current  gen- 
erators is  employed  in  the  plant  and  the  dynamos 
carry  a  practically  constant  overload.  There  are  two 
40-kilowatt  direct-current  exciters,  each  driven  by 
individual  turbines,  as  well  as  a  motor-generator  ex- 
citer set.  The  switchboard  consists  of  21  panels  of 
blue  Vermont  marble,  of  which  nine  are  direct-cur- 
rent with  one  blank  for  extensions  of  the  direct-cur- 
rent service,  and  11  panels  for  alternating-current 
work.  Mr.  V.  D.  Simons,  electrician  of  the  company, 
designed  the  board  and  is  also  responsible  for  the 
excellent  transmission  system  throughout  the  plant 
as  well  as  the  admirable  application  of  motor  drive. 

Walerpower  is  used  exclusively  for  generating 
energy  in  the  plant,  and  the  only  use  for  steam  is  for 
heating,  cooking  and  for  fire  protection.  The  boiler 
room  disposes  of  the  wood  refuse  from  the  mill, 
but  the  demand  for  steam  requires  considerable  coal 
in  addition.     Induced  draught  is  used. 

The  arrangement  of  the  mill  makes  a  minimum 
handling  of  raw  and  work  material.  The  pulp-wood 
enters  the  mill  at  its  upper  end  and  work^  its  way 
through  the  plant  until  it  emerges  at  the  shipping 
platform  in  the  shape  of  paper  ready  to  be  taken  to 
the  printing  presses.  The  pulp  wood  is  shipped 
in  by  rail  as  the  timber  resources  of  the  valley  of 
the  Wisconsin  River  have  been  exhausted.  A  large 
storage  pond  (Fig.  2)  is  provided  for  pulp  wood  and 
wood  is  floated  down  to  a  conveyor  at  the  farther  end 
as  required.  The  log  conveyor  is  driven  by  a  baclc- 
geared  motor  and  lifted  into  the  wood  room.  The 
pulp  wood  is  taken  to  a  48-iuch  saw  direct-coupled 
to  a  spherical  motor.  A  conveyor  takes  the  pulp 
wood  to  a  line  of  six  barking  machines  located  in 
the  wood  room.  There  are  five  48-inch  machines 
and   one. 60-inch    machine,   each   direct-coupled   to   a 
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motor.  The  barking  machines  denude  the  pulp  log 
and  when  the  wood  leaves  the  room  it  is  entirely  fi-ee 
from  all  surface  imperfections  as  well  as  bark,  etc. 
The  output  of  the  wood  room  as  electrically  equipped 
is  60  cords  per  day  of  lo  hours. 

From  the  wood  room  a  conveyor  driven  by  a  back- 
geared  motor  carries  the  pulp  wood  across  the  forc- 
baj'  on  a  bridge  to  the  grinding'  room.  This  con- 
-veyor  and  the  motor  are  to  be  seen  in  Fig.  3,  the  48- 
inch  saw  being  also  shown.  The  grinders  are  ar- 
ranged in  tandem,  being  coupled  to  the  turbine  shaft. 
Their  purpose  is  to  reduce  the  logs  to  pulp.  From 
the  grinders  the  pulp  is  put  through  a  refining  proc- 
ess and  circulated  through  a  course  of  beater  engines 
and  Jordan  engines  (Fig,  4"),  and  thence  to  the  stuff 
chests  preliminary  to  being  put  through  the  paper  ma- 
chines or  carried  to  tlie  wet  room,  where  the  refined 
pulp  is  worked  up  into  heavy  sheets  and  stored  in 
this  shape  for  future  use.  The  wet  room  contain;, 
four  S4-inch  wet  machines,  each  driven  by  a  back- 
geared  motor.  The  sheets  of  pulp  paper  are  stored 
until  required  and  enter  the  pulp  system  again 
through  the  beater  engines,  where  they  are  reduced 
to  pulp  of  the  proper  consistency  for  the  paper  ma- 
chines. 

If  the  pulp  as  ultimately  refined  is  intended  lor 
immediate  delivery  to  the  paper  machines  it  goes 
through  a  series  of  stuff  chests  on  the  first  floor 
and  is  subsequently  lifted  by  motor-driven  pumps  to 
the  machine  room  and  delivered  to  one  of  the  two 
paper  machines  used. 

Interest  in  the  motor  drive  of  the  plant  of  the 
Consolidated  ^^^ater  Power  and  Paper  Company  cen- 
ters in  the  variable-speed  motors  installed  for  oncr- 
ating  paper  machines.  Each  paper  machine  is  driven 
by  an  individual  variable-speed  motor  located  mid- 
way on  a  line  shaft  on  the  first  floor  (Fig.  5).  The 
motor  affords  variations  of  3C0  to  500  revolutions 
per  minute,  equivalent  to  a  speed  of  from  50  feet 
to  500  feet  per  minute  in  the  paper  machines.  The 
lowest  speed  is  emplo3'^ed  for  the  movement  of  the 
paper  machines  for  repairs  or  other  work.  The  high 
speed  used  in  actual  production  is  from  450  to  480 
feet  per  minute.  The  paper  machines  are  rated  at  30 
tons  of  print  each  per  day,  but  tbe  average  total  out- 
put is  65  tons  and  the  increase  is  due  in  no  small 
measure  to  the  electric-transmission  machinery  used 
for  driving  the  paper  machines.  The  Beloit  Iron 
Works,  Beloit,  Wis-,  built  the  paper  machines  and 
terms  them  130  inches,  although  the  output  trims 
to  121  inches.  The  machine  room  is  thoroughly  ve'iti- 
lated  by  means  of  two  72-inch  fans,  each  driven  by 
a  motor,  and  the  ventilating  system  enables  a  com- 
plete change  of  air  in  four  minutes,  freeing  the  ma- 
chine room  entirely  from  steam  and  condensation. 

The  finishing  machinery  (Fig.  6)  consists  of  sev- 
eral splitters  and  a  Holyoke  cutter,  all  belted  to  a 
motor  located  on  the  floor  below. 

In  addition  to  the  motor  drive  for  the  paper  ma- 
chinery, pumps,  wet  machines,  conveyors,  saw. 
barker,  etc.,  there  are  several  freight  elevators  driven 
by  belted  motors. 

Visitors  to  the  plant  are  impressed  by  the  absence 
of  the  great  wilderness  of  belting  usually  associated 
with  paper  machinery  as  well  as  the  utter  absence  of 


The  product  of  the  Consolidated  Water  Power 
and  Paper  Company  is  confined  to  print  paper  like 
that  employed  by  the  daily  newspapers,  and  the  com- 
pany has  attained  a  high  standard  of  quality  by  the 
use   of  its   electrically    driven   machinery. 

The  motors  for  the  entire  plant  were  built  by  the 


ings  should  be  effected  by  the  combination  of  these 
conductors    in   bunches   or    bundles. 

In  regard  to  transfers,  Mr.  Vellguth  stated  it  was 
inipo.ssible  to  propose  a  solution  which  could  be 
of  general  application.  It  could  only  be  said  that 
the  effect  of  an  alteration  in  the  tariff,  or  the  con- 
trol could  only  be  predicted  on  rare  occasions,  and 
that  even  insignificant  changes  might  have  totally 
unexpected   results. 

Questions  of  importance  to  tramway  operation 


FiR.  3.     Motor-driven  Log  Conveyor.  F»S.  5-    Variable-speed  Motor  Driving  Line  Shaft. 

ELECTRICALLY    OPERATED    PAPER     MILL. 


Northern  Electrical  Manufacturing  Company  of  Mad- 
ison, Wis.,  as  were  also  the  3CO-kilowatt  direct-cur- 
rent  generators. 


were  brought  up  and  discussed  and  also  a  report 
by  Mr.  Klitzing  of  the  Magdeburg  tramways  upon 
economy  in  the  consumption  of  current. 


International  Tramway  Conference. 

The  annual  conference  of  the  Interriational  Tram- 
way and  Light  Railway  Association  was  held  in 
Vienna  in  September.  Two  papers  were  read  at  the 
conference,  one  by  Mr.  Petit  of  Brussels,  upon  pro- 
tective devices  against  the  falling  upon  trolley  wires 
of  wires  used  for  other  purposes,  and  another  by 
Mr.     Vellguth,     general     secretary     of     the     German 


-Fig. 


Motor-driven  Beaters. 


Fig.  2.     Storage  Pond. 


Fig.  6.     Motor-driven  Finishing  Machines. 


noise  caused  by  belt  and  line-shaft  drive 
liness  of  the  plant  is  especially  noticeable  as  well  as 
freedom  from  suction  drafts,  belting,  dust  carried 
by  belting,  etc.  ■  The  operation  of  the  mill  is  char- 
acterized by  a  heart}-  co-operation  which  renders 
the  attainment  of  maximum  output  with  minimum 
trouble. 
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Tramways  and  Light  Railway  Administrations,  upon 
transfer  tickets. 

Mr.  Petit  in  his  paper  arrived  at  the  conclusion 
that  a  complete  guarantee  of  safety  was  not  afforded 
by  any  of  the  existing  methods.  In  his  opinion,  if 
it  were  not  possible  to  entirely  obviate  crossings 
by  the  laying  underground  of  conductors  conveying 
weak  currents,  a   reduction  in  the  number  of  cross- 


Chicago  Street-railway  Situation, 

Except  for  another  wrangle  between  the  Chicago 
Union  Traction  Company  and  its  underlying  com- 
panies concerning  the  proposed  payment  of  $300,000 
interest  on  the  bonds  of  the  Consolidated  Traction 
Company,  which  lines  are  considered  necessary  to 
the  Union  Traction  Company,  the  Chicago  traction 
situation  has  taken  on  no  new  phases  recently.  A 
recent  conference  between  a  receiver  of 
the  Union  Traction  Company,  who  is 
also  the  representative  of  Judge  Gross- 
cup,  and  the  corporation  counsel  is  be- 
lieved to  indicate  that  negotiations  for 
a  Union  Traction  franchise  will  soon 
be  taken  up-  between  the  city  and  Judge 
Grosscup,  now  that  the  election  is  over. 
Negotiations  of  this  nature,  it  is  said, 
liave  been  delayed  by  the  Union  Trac- 
tion interests  in  the  hope  of  coming 
into  control  of  the  Chicago  City  Rail- 
way system,  but  the  possibility  of  such 
:\  deal  is  now  considered  remote.  Cor- 
poration Counsel  Tolman  has  warned 
the  traction  receiver  that  further  delay 
might  make  it  impossible  to  pass  an 
ordinance  in  the  face  of  the  opposition 
of  municipal-ownership  people,  and  he 
therefore  suggests  an  ordinance  along 
the  lines  of  the  Chicago  City  Railway 
ordinance. 

The  real  war  over  the  Chicago  City 
Railway  ordinance  is  expected  when  the 
referendum  petition  for 
the  submission  of  the 
ordinance  to  the  voters 
is  submitted  to  the  elec- 
tion commissioners  on 
November  istb.  It  is 
probable  that  the  Mu- 
nicipal Voters'  League 
or  the  Civic  Federation 
will  undertake  the  task 
o  f  investigating  the 
names  on  the  paper,  and 
if  the  number  remaining 
after  striking  off  those 
which  cannot  be  verified 
is  not  sufficient,  the  pe- 
tition of  the  immediate 
municipal-ow^nership  ad- 
vocates will  be  disre- 
garded by  the  City 
Council. 

Plans  for  Chicago's 
prospective  subway  sj'S- 
tem  may  be  adopted  this 
winter.  To  do  this  it 
is  thought  advisable  to  study  the  New  York  scheme 
before  anything  definite  is  done.  To  do  this  Chair- 
man Foreman  is  preparing  plans  to  have  the  local 
transportation  committee  of  the  City  Council,  ac- 
companied by  the  mayor  and  other  city  officials,  go 
to  New  York  this  niontli  to  inspect  the  new  subway 
svstem   there. 
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DATES  AHEAD. 

Electrical  committee  of  the  Underwriters'  National  Electric 
Association  (annual  meeting),  32  Nassau  Street,  New  York 
city,    December  7th. 

Interstate  Independent  Telephone  Association  of  America 
(annual  convention),  Auditorium  Hotel,  Chicago,  December 
13th,    14th  and   15th. 


WESTERN     ELECTRICIAN 

\''isiTORS  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  I 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 
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.\  FREQLiENT  topic  for  discussion  in  the  daily  press, 
particularly  in  the  sensational  papers  of  New  York 
city,  relates  to  precautions  which  should  be  taken 
against  accidents  due  to  the  "deadly"  third  rail. 
As  a  matter  of  fact,  danger  to  life  from  the  third 
rail,  with  the  voltages  at  present  used,  is  not  as  great 
as  many  suppose,  and  passengers  on  roads  using 
it  need  feel  no  apprehension,  with  the  most  ordinary 
precaution.  Nevertheless,  the  companies  should  ex- 
ercise all  needful  care  to  protect  workmen  or  others 
who  find  it  necessary  to  walk  on  the  tracks  from 
coming  in  contact  with  the  rail.  A  recent  suggestion 
is  to  paint  the  third  rail,  all  except  the  top,  red — a 
bright,  eye-arresting  red.  Carelessness  in  crossing 
the  tracks  or  excitement  at  m.oments  of  impending 
danger  are  responsible  for  a  large  share  of  the 
accidents  of  this  sort,  and  if  the  rail  were  to  be 
painted  a  color  so  bright  as  to  impress  the  sight  at 
all  times,  the  danger — slight  as  it  already  is — would 
be  lessened.  This  precautionary  measure  has  the 
merit  of  comparatively  slight  expense,  and  while 
it  would  be  less  efficacious  at  night  than  in  the  day- 
time, the  suggestion  may  be  worthy  of  attention. 
By  adopting  it  one  more  danger  signal  would  be 
hung  out  for  the  benefit  of  the  foolish  and  unwary. 


Mr.  LiEB  has  entered  upon  his  duties  as  president 
of  the  American  Institute  of  Electrical  Engineers 
at  a  time  when  the  organization  is  in  the  full  tide 
of  its  usefulness.  With  a  membership  of  3,200,  with 
the  stim'.ilus  of  a  year's  work  especially  full  and 
varied,  including  such  events  as  the  Transmission 
convention  in  Chicago  and  the  "circular  tour"  of 
foreign  visitors  to  the  International  Electrical  Con- 
gress, and  with  the  prospect  of  before  long  occupy- 
ing its  share  of  the  fine  Union  Engineering  Build- 
ing in  New  York,  the  Institute  is  certainly  advanc- 
ing with  flying  colors — a  worthy  representative  of 
the  profession  for  which  it  stands.  Mr.  Arnold 
may  well  look  back  with  satisfaction  on  the  record  of 
his  administration,  for  it  does  credit  to  his  alert 
interest  and  tireless  zeal.  The  work  of  Mr.  Pope 
as  secretary  is  always  intelligent  and  thorough,  and 
it  deserves  a  word  of  praise.  The  new  president  is 
a  man  of  energy  and  tact  who  has  been  a  member 
of  the  Institute  for  the  last  17  years.  His  home  is 
in  New  York,  and,  differing  from  Steinmetz,  Scott 
and  Arnold,  it  will  not  be  necessary  for  him  to 
make  a  long  journey  to  attend  meetings  at  head- 
quarters. We  wish  his  administration  every  suc- 
cess. 


Earthquakes  may  have  an  electrical  origin. 
Several  persons  have  indulged  in  speculation  of  this 
sort,  and  Mr.  Guarini,  who  is  well  known  to  Ihe 
readers  of  the  technical  press  of'  Europe  and  the 
United  States,  has  lately  made  an  address  on  the 
subject  before  the  Belgian  Society  of  Astronomy. 
Of  course,  if  everything  is  electricity,  if  electricity 
is  the  "it"  of  the  universe,  earthquakes,  like  deal 
tables  and  the  substance  of  the  brain,  are  included. 
But  the  electrical  theories  of  earthquakes  proceed  on 
more  old-fashioned  lines.  Two  are  those  of  Mr. 
Dary  and  Mr.  Plante.  Mr.  Dary  supposes  that  the 
terrestrial  strata,  by  their  different  degrees  of  elec- 
tric conductivity,  form  natural  condensers  which 
are  charged  by  telluric  currents.  When  the  dielec- 
tric is  pierced  there  is  produced  an  earthquake  or 
subterranean  storm,  analagous  to  an  atmospheric 
storm.  Mr.  Plante  considers  that  the  earth  is  at- 
tracted by  electrified  cloud  masses,  while  Mr.  Guarini 
considers:  (i)  That  heat  is  produced  in  the  ter- 
restrial crust  under  the  effect  of  telluric  currents 
liealiug  slightly  conductive  beds.  When  aqueous 
infiltrations  meet  these  beds  the  water  is  vaporized 


and  the  pressure  of  the  vapor  may  produce  subter- 
ranean explosions.  (2)  There  is  produced  in  the 
watercharged  layers  phenomena  of  electrolysis  un- 
der the  effect  of  the  telluric  currents.  The  masses 
of  gas  in  this  case  may  explode  under  the  effect  of 
a  spark  or  heat.  To  these  hypotheses  Mr.  Toki- 
ansky  adds  another.  Being  given  the  fact  that 
the  earth  includes  all  necessary  chemicals  for  the 
production  of  carbide  of  calcium,  it  is  possible  tha't 
there  exist  in  certain  portions  of  the  earth  natural 
deposits  of  carbide  of  calcium.  If  aqueous  infil- 
trations meet  these  beds  there  is  produced  acetylene, 
which,  under  certain  conditions,  may  explode.  The 
last  guess  is  not,  of  course,  an  electrical  one.  The 
principal  importance  of  these  theories  lies  in  the 
fact  that  if  earthquakes  are  of  electrical  origin  there 
is  some  slight  hope — very  slight,  we  fear — of  pre- 
venting them  by  providing  artificial  conductors  for 
the  currents  that  produce  the  phenomena. 


While  the  outlook  for  the  "electrification"  of 
many  railroads,  or  branches  or  terminals  of  rail- 
roads, now  using  steam,  is  bright,  it  is  premature 
to  declare,  as  the  New  York  Times  does,  that  "the 
locomotive  has  rendered  an  invaluable  service  to 
civilization,  but  it  is  nearing  the  end  of  its  useful- 
ness, and  every  year  ^finds  its  sphere  of  effective 
operation  restricted."  The  steam  locomotive  is  a 
highly  finished  machinery  product,  although,  as  com- 
pared with  the  electric  motor,  it  labors  under  the 
disadvantage  of  reciprocating  rather  than  rotary 
motion ;  it  is  probably  far  from  its  end,  not  near 
to  it.  The  daily  papers  can  gain  a  summary  of  the 
situation,  as  viewed  by  recognized  authority,  by 
reading  the  recent  presidential  address  of  Mr.  Bion 
J.  Arnold,  retiring  president  of  the  American  In- 
stitute of  Electrical  Engineers ;  "I  do  not  antici- 
pate that  all  roads  will  soon  adopt  electricity,"  says 
Mr.  Arnold,  "for  the  steam  locomotive  will  hold 
its  field  in  this  country  for  many  years  to  come, 
but  I  do  expect,  judging  somewhat  from  'positive 
knowledge,'  a  remarkable  development  soon  to  begin 
in  the  electrical  equipment  of  favorably  located 
steam  roads."  Electricity  supplies  a  better  illuminant 
than  gas,  but  it  has  not  superseded  gas  lighting  for 
economic  reasons.  Similarly,  it  is  probable  that 
the  steam  locomotive  will  not  be  superseded,  at 
least  for  a  long  time  to  come.  But  many  a  locality 
that  now  knows,  all  too  sorrowfully,  its  smoke, 
cinders  and  noise  will  happily  know  it  no  more. 
One  such  locality  should  be,  and  we  are  sure  will 
be,  that  adjacent  to  the  suburban  tines  of  the  Illinois 
Central  railroad  in  Chicago. 


An  English  electrical  contemporary  makes  the 
interesting  comment  that,  the  flagship  of  Admiral 
Rojdestvensky  (we  hope  that  is  the  official  spelling) 
being  equipped  for  space  telegraphy,  his  fleet  should 
have  been,  and  doubtless  was,  in  communication  with 
the  Russian  Admiralty  very  soon  after  the  recent 
naval  fight  in  the  North  Sea,  when  the  Russian 
ships,  as  all  the  world  knows,  repulsed  the  English 
fishing  fleet,  although  the  latter  was  apparently 
superior  in  number,  after  a  brilliant  engagement. 
Inasmuch  as  the  Russian  fleet  was  about  a  thou- 
sand miles  from  St.  Petersburg,  in  an  air  line,  at 
the  time  the  trawlers  became  mixed  up  with  it,  the 
.  likelihood  of  practicable  wireless  communication  at 
that  distance  with  the  apparatus  in  use  on  the 
Czar's  warships  is  rather  remote.  Marconi  says 
that  the  Atlantic  liners  receive  messages  through 
space  at  a  distance  of  1,500  miles  from  shore,  but 
we  are  not  aware  that  it  is  asserted  that  the  "mar- 
conigrams"  are  transmitted  from  ships  for  anything 
like  that  distance.  It  is  obviously  impracticable  to 
install  counterparts  of  the  powerful  land  sending  sta- 
tions on  shipboard,  and  we  believa  that  Captain  James' 
performance  of  240  miles  from  the  London  Times' 
dispatch  boat  in  the  Far  Eastern  war  is  about  the 
record  for  legible  wireless  transmission  from  a  ship 
at  sea.  Possibly  Admiral  Rojdestvensky  could  have 
sent  a  space-telegraph  message  to  some  receiving 
station  on  the  coast  of  the  North  Sea  or  the  English 
Channel,  whence  it  could  have  been  telegraphed  to 
St.  Petersburg  by  ordinary  means.  Here,  however, 
difticiilties  of  cipher  code  and  of  dift'ering  systems 
of  space  telegraphy  are  to  be  considered.  But  the 
fact  that  the  point  is  raised  shows  the  extent  to 
uliich  "wireless"  figures  in  the  transmission  of  naval 
intelligence. 
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Recent    Development    of    the    Gas 
Engine. 

Bv  George  E.  Walsh. 

It  is  well  known  that  tlie  development  of  .tlie  large- 
unit  gas  engine  has  not  reached  the  same  high  stand- 
ard of  usefulness  and  efficiency  in  this  country  that 
it  has  in  either  Germany  or  France,  and  those  en- 
gineers familiar  with  what  has  been  accomplished 
abroad  in  this  direction  were  disappointed  in  the 
failure  of  the  promised  exhibition  of  the  gas  en- 
gines of  large  design  from  Europe  at  the  St.  Louis 
Exhibition.  Nevertheless,  the  display  of  gas  en- 
gines at  St.  Louis  was  of  sufficiently  broad  character 
to  indicate  even  to  the  most  casual  visitor  that  this 
form  of  prime  mover  has  entered  in  an  energetic 
manner  into  the  field  of  development  of  our  indus- 
trial life.  The  installation  of  these  gas  engines, 
and  their  operation  at  the  exhibition,  showed  the 
progress  that  manufacturers  have  made  in  the  last 
few  years  in  thus  utilizing  gas  for  power  purposes. 
The  effect  of  this  must  have  far-reaching  results, 
especially  among  electrical  engineers,  who  are  con- 
sidering the  gas  engine  for  power-station  work  in 
certain  parts  of  the  country. 

It  seems  scarcely  more  than  five  years  since 
the  gas  engine  of  1,000  horsepower  was  considered 
a  brilliant  dream,  with  little  possibility  of  realization. 
Small  gas  engines  were  in  use  for  a  long  time  before 
anyone  actually  predicted  the  construction  of  a 
prime  mover  of  this  type  sufficiently  large  to  do  all 
the  work  of  a  large  electrical  station.  But  so  rapid 
has  been  the  development  of  the  gas  engine  abroad 
that  engines  of  3,000  and  5,000  horsepower  are  now 
in  use.  Continental  builders  have  even  constructed 
gas  engines  of  6,000  to  8,000  horsepower,  and  their 
working  has  proved  as  efficient  and  economical  as  the 
smaller  units.  The  ultimate  limit  of  the  gas  engine 
thus  appears  as  great  as  that  of  the  steam  engine. 

European  engineers  have  made  more  remarkable 
strides  in  this  direction  than  Americans  for  a  va- 
riety of  reasons,  the  chief  probably  being  that  the 
cost  of  ordinary  fuel  made  it  imperative  upon  every 
industry  to  utilize  everj-  particle  of  waste  heat.  In 
the  electrical  industries  the  supply  and  distribution 
of  waterpower  are  also  more  restricted  than  in  this 
country,  and  electrical  engineers  saw  the  advantages 
in  the  development  of  the  gas  engine. 

In  developing  the  gas  engines  of  5,000  to  8,000 
horsepower,  the  continental  builders  are  preparing 
to  invade  fields  with  this  prime  mover  heretofore 
considered  alien  to  its  use.  For  instance,  the  instal- 
lation on  a  marine  vessel  of  a  gas  engine  appears 
somewhat  beyond  the  realm  of  the  possible  from  an 
economical  standpoint,  but  several  German  builders 
are  making  the  experiment.  The  purpose  of  this  is 
to  secure  economy  of  fuel  and  space.  On  a  vessel 
space  for  coal  storage  and  engine  room  is  most  im- 
portant. Usually  it  occupies  altogether  too  much 
of  the  vessel's  room,  leaving  so  little  proportionally 
for  cargo  and  passengers  that  it  is  always  an  intri- 
cate problem  with  the  marine  architects  how  to  solve 
the  question.  The  adoption  of  liquid  fuel  on  many 
steamers  has  to  some  extent  economized  storage 
space  for  fuel. 

The  gas  engine  of  the  self-containing  type  can,  in 
the  minds  of  continental  builders,  prove  an  efficient 
prime  mover  on  certain  classes  of  ships  because  of 
this  same  quality  of  space  saving.  The  self-contained 
gas  engine  consists  of  producer,  washer,  reservoir 
and  engine  complete  as  one  unit.  The  plant  is  a 
model  of  modern  condensation  of  space  and  energy. 
This  indicates  something  of  a  new  line  of  departure 
that  continental  engineers  are  studying. 

It  may  be  said  that  their  experiments  and  tests 
are  following  three  lines  of  development:  First,  the 
improvement  of  extremely  large  gas  engines  to 
utilize  blast  furnace  or  some  other  form  of  producer 
gas;  second,  the  construction  of  better  types  of  gas 
producers  for  particular  lines  of  w^ork,  and,  third, 
the  development  of  self-contained  gas  engines  in 
which  the  producer  and  engine,  with  all  necessary 
equipments,  are  made  into  a  complete  unit. 

Nowhere  in  this  country  have  these  three  lines  of 
development  attracted  so  ranch  general  attention 
as  in  Germany  and  France.  In  the  first  field  we  are 
still  far  behind  the  engineers  of  continental  Europe 
in  developing  and  utilizing  the  extremely  large  gas- 
engine  units.  The  smaller  gas  engines  are  in  gen- 
eral use  all  over  this  country-,  and  they  have  been 
ingeniously  applied  to  unique  lines  of  industry-  that 
are  worthy  of  special  attention ;  but  the  extremely 
large  units  have  not  yet  reached  a  point  where  they 
can  compare  with  the  best  German  and  French  en- 
gines. 

The  question  of  what  will  be  the  ultimate  limit  of 
the  gas  engine  is  important,  and  it  has  a  bearing  upon 
our  commercial  and  manufacturing  industries  of  far- 
reaching  efifect.    The  gas  engine  of  1,000  horsepower 


is  utilized  for  central-station  work  in  parts  of  this 
country  with  entire  success,  and  others  of  even  much 
larger  power  are  installed  for  general  work.  The  500 
to  6oo-liorsepo\vcr  gas  engine  is  one  of  the  most  eco- 
nomical and  satisfactory  prime  movers  now  in  use 
anywhere.  It  is  rapidly  making  its  way  into  numer- 
ous trades  and  industries.  In  the  cities  where  gas 
is  furnished  at  reasonable  rates  the  small  gas  en- 
gines are  popular.  Since  the  manufacturers  of  the 
gas  engines  guarantee  an  effective  horsepower  by 
the  consumption  of  18  cubic  feet  of  gas  of  135 
calories  (the  usual  quality  of  city  gas),  the  use  of 
the  engines  has  multiplied  rapidly.  In  German  cities 
from  15  to  25  per  cent,  of  the  total  output  of  the  gas 
works  is  supplied  for  operating  gas  engines,  while 
in  Paris  something  like  five  per  cent,  of  the  total 
output  is  utilized  in  this  way.  There  are  few,  if 
any,  American  cities,  w'here  even  one  per  cent,  of  the 
gas  output  is  used  for  operating  gas  engines.  How- 
ever, the  steady  development  of  the  industry  Indi- 
cates that  changes  in  this  respect  may  be  expected, 
and  that  In  cities  where  gas  is  supplied  at  $1  or  less 
per  1,000  the  gas  engine  will  become  an  important 
factor  in  the  industrial  life  of  the  near  future. 

The  second  line  of  development  which  engineers 
are  pursuing  abroad  in  their  experiments  and  tests 
with  gas  engines  is  at  present  more  Important  than 
the  first.  There  are  no  fundamental  problems  to 
solve  in  the  development  of  larger  types  of  gas  en- 
gines, but  In  the  Improvement  of  the  producer  there 
is  a  wide  latitude  offered  to  the  inventor  and  en- 
gineer. The  large  types  of  gas  engines  are  usually 
operated  by  blast-furnace  gas,  but  the  problem  of 
the  smaller  one  is  to  utilize  gas  manufactured  eco- 
nomically for  it.  The  question  of  using  bituminous 
as  well  as  anthracite  coal  for  fuel  is  also  important. 
When  the  producer  can  use  soft  coal  as  efficiently 
as  It  does  anthracite,  then  the  gas  engine  will  enter 
upon  another  phase  of  Its  development.  At  present 
the  producers  are  nearly  all  limited  to  anthracite 
coal,  and  as  a  result  the  range  of  usefulness  of  the 
gas   engine  is   greatly   restricted. 

The  continental  engineers  of  Europe  are  more  in- 
terested In  this  line  of  development  than  Americans, 
for  the  simple  fact  that  anthracite  coal  is  a  far  less 
common  fuel  In  Europe  than  here,  and  Its  cost  and 
supply  are  every  year  growing  more  problematical. 
Even  in  this  country  the  question  is  rapidly  reaching 
the  acute  stage.  Few  mills  and  factories  could  to- 
day be  operated  profitably  upon  anthracite.  Conse- 
quently the  question  of  saving  the  waste  heat  of 
furnaces  for  use  in  the  gas  engine  depends  a  good 
deal  upon  the  nature  of  file  fuel  used.  The  producer 
must  be  improved  so  that  all  grades  of  coal  can  be 
used  with  satisfactory  efficiency.  This  problem  is 
both  difficult  and  Intricate,  and  it  is  not  likely  that 
it  will  be  easily  solved  in  the  near  future;  but  every 
year  we  make  a  few  strides  toward  greater  efficiency 
in  the  burning  of  all  grades  of  coal. 

The  German  engineers  In  their  efforts  to  extend 
the  field  of  the  gas  engine  bv  developing  the  efficiency 
of  the  producer  have  made  extensive  tests  with 
briquettes  of  different  compositions.  These  have 
been  composed  of  anthracite  coal  dust  and  the  lig- 
nite-or  brown  coals  of  central  Europe.  From  these 
compositions  fair  success  has  been  attained,  espe- 
cially when  used  under  improved  conditions,  such 
as    modern    gas    generators    supply   today. 

The  progress  of  the  gas  motor  is  naturally  asso- 
ciated with  corresponding  Improvements  In  gas  gen- 
erators. At  first  the  quality  of  the  gas  that  could 
be  used  In  the  gas  engine  was  so  high  that  only 
the  choicest  selected  anthracite  coal  could  be  burnt. 
It  had  to  be  carefully  screened  and  of  exceptionally 
high  grade.  In  recent  years  the  gas  generators 
have  been  improved,  and  the  engines  have  been  de- 
veloped to  such  a  point  of  efficiency  that  relatively 
low-priced,  common  grades  of  anthracite  suffice. 
As  a  direct  result  of  this  improvement  In  the  gas- 
generating  plants,  the  engines  have  multiplied  in 
use. 

In  fact,  a  gas  generator  using  a  $5-a-ton  grade  of 
anthracite  coal  gives  more  effective  horsepower,  when 
the  gas  is  burnt  in  a  modern  loo-horsepower  engine, 
than  could  be  obtained  from  a  good  steam  engine 
burning  coal  at  $4  a  ton.  The  energy  of  the  average 
generator  gas  ranges  from  30  to  40  calories  per 
cubic  foot.  Gas  generators  are  constructed  to  use 
coke,  but  the  high  price  of  this  fuel  does  not  in  any 
way  help  solve  the  problem.  The  Riche  type  of 
generator  that  has  been  used  in  France  for  burning 
wood  produces  a  relatively  high  quality  of  gas,  but 
its  usefulness  for  operating  gas  engines  must  be 
confined  to  districts  where  wood  is  plentiful  as  a 
fuel.  There  are  places  in  this  countrj^  where  such  a 
gas  generator  might  find  a  profitable  field,  especially 
in  the  great  northwestern  lumber  regions  or  in  the 
southern   pine   districts. 

In    England    an    experiment    was    made    by    the 


chemical  works  of  Brunner,  Mond  &  Co.,  which 
seemed  to  Indicate  a  partial  solution  of  the  subject 
for  special  purposes.  A  gas  generator  was  installed 
that  would  use  fine  grades  of  bituminous  coal,  but 
this  was  made  remunerative  only  by  the  formation 
of  chemical  sub-products.  After  a  few  small  tests 
the  plant  was  fully  installed  with  the  new  form  of 
generator.  It  was  found  that  the  cost  per  kilowatt- 
hour  was  only  o.S  cent,  using  25-horsepower  Cross- 
ley  gas  engines. 

The  use  of  water  gas  for  motors  has  not  proved 
very  successful,  owing  to  the  necessity  of  using  coke, 
but  in  Germany  some  success  has  been  attained  In 
this   direction   with  improved   Delwick  generators. 

The  third  and  last  line  of  improvement  in  the  de- 
velopment of  gas  engines  for  Industrial  purposes  is 
to  perfect  the  single-unit  or  self-contained  gas  en- 
gine. This  is  vastly  the  most  intricate  problem  con- 
fronting engineers.  It  combines  all  the  other  ques- 
tions in  one.  To  make  such  a  single  unit  effective 
and  economical,  weight,  space,  horsepower  effective- 
ness and  economy  of  fuel  must  be  considered  in  the 
uistallation.  Such  a  self-contained  unit  must  con- 
sist of  producer,  washer,  reservoir  and  engine  com- 
plete. To  accomplish  this  so  that  weight  and  space 
will  be  reduced  Is  a  problem  of  a  good  deal  of  In- 
tricacy. 

Nevertheless,  so  persistently  have  German  en- 
gineers pushed  their  experiments  and  tests  that  plans 
are  made  for  the  complete  Installation  of  a  vessel 
with  such  a  single  gas  plant  that  will  reduce  the 
amount  of  space  and  weight  demanded  by  an  or- 
dinary steam  engine,  and  at  the  same  time  show  a 
considerable  economy  In  fuel.  This  probably  rep- 
resents the  high-water  mark  of  recent  developments 
of  the  gas  engine  as  an  adaptable  prime  mover 
Should  It  enter  the  field  of  marine  motive  power  It 
might  achieve  a  success  that  would  make  it  of  wide- 
spread value  on  certain  types  of  boats  that  are  today 
undergoing  evolutionary  changes. 


gi- 


American  Society  of  Mechanical   En 
neers. 

The  forthcoming  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  will,  as  usual  be 
held  m  New  York  city,  the  date  nf  the  openino- 
session  being  December  6th.  President  .Ambrose 
S^yasey_wlll  deliver  the  annual  address,  the  subject 
being  "The  Achievements  of  the  Engineer,  with 
Respect  to  Exact  Measurements."  The  second  ses- 
sion will  occur  on  December  7th  at  the  hall  of 
Mendelssohn  Union,  113  West  Fortieth  Street,  at 
9:30  o'clock.  This  will  be  the  business  session  of 
the  convention,  and  the  following  professional  papers 
will  also  be  presented:  "A  New  Hydraulic  Experi- 
ment." by  A.  F.  Nagle;  "A  Twist-drlU  Dynamome- 
ter," by  W.  W.  Bird  and  H.  P.  Fairfield ;  "Diamond 
Tools,"  by  Gus  C.  Henning. 

The  third  and  fourth  sessions  will  take  place  at 
Mendelssohn  Union,  December  8th.  At  the  morn- 
ing session  the  following  papers  will  be  considered: 
■'Centrifugal  Fans,"  by  A.  J.  Bowie,  Jr.;  "Computa- 
tion of  Values  of  Waterpowers  and  Damage  Caused 
by  Diversion  of  Water  Used  for  Power,"  by  Charles 
T.  Main ;  "An  Indicating  Steam  M'eteri"  bv  Charles 
E.  Sargent;  "Stay  Bolts,  Braces  and  Flat  Surfaces; 
Rules  and  Formute,"  by  Robert  S.  Hale ;  "Con- 
densers for  Steam  Turbines,"  by  George  I.  Rock- 
wood  ;  "Bursting  of  Four-foot  Flywheel,"  by  Charles 
H.  Benjamin;  "Influence  of  the  Connecting  Rod 
Upon  Engine  Forces,"  by  Sanford  A.  Moss ;  "Losses 
In  Non-conducting  Engines,"  by  James  B.  Stan- 
wood  ;  "Power  Plant  of  Jail  Office  Buildings,"  .by 
Stirling  H.  Bunnell,  and  "Pressures  and  Tempera- 
tures in  Free  Expansion,"  by  A.  Bordody  and  R.  C. 
Cairncross. 


Ohio  Interurban  Railway  Association. 

The  next  meeting  of  the  Ohio  Interurban  Railway 
Association  will  be  held  at  the  Boody  House,  To- 
ledo, on  Monday,  November  17th.  The  principal 
question  to  be  discussed  is  the  handling  of  freight, 
and  all  managers  who  are  operating  such  a  service 
are  requested  to  either  send  to  the  secretary  or  take 
to  the  meeting  with  them  samples  of  the  rate  sheets 
and  other  documents  on  the  subject.  The  idea  is 
to  get  as  much  Information  on  the  topic  as  possible 
through  the  experience  of  those  present.  Indiana 
and  Michigan  traction  men  are  invited  to  be  present 
at  this  meeting  and  take  an  interest  in  the  subjects 
considered.  The  matter  of  getting  as  many  roads 
as  possible  to  use  the  mileage  coupon  book  may  also 
receive  some  consideration,  although  that  Is  jiot  men- 
tioned in  the  notices  sent  out. 


Edward  D.  Steger,  owner  of  the  Denlson.  Bon- 
ham  and  New  Orleans  railroad  in  Texas,  and  one 
of  the  promoters  of  the  Kansas  CIly-Duluth  road, 
which.  It  is  said,  is  planned  as  an  electric  line,  has 
returned  from  Paris  and  announces  that  French 
capitalists  have  promised  all  the  money  to  construct 
the  line  and  ultimately  to  extend  it  to  Galveston. 
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Some  Notes  on  the   Edison    Nickel-iron 

Storage  Battery.' 

By  F.  M.  Davis. 

Altliougli  tile  two  types  of  accumulator.  nic1<cl- 
iron  and  lead,  liave  many  points  in  conimnn  aiid  10 
about  the  same  degree,  still  there  arc  prominent 
characteristics  peculiar  to  each  which  determine 
any  particular  adaptability  and  superiority  in  cer- 
tain given  fields  of  service. 

It  is  at  once  obvious  that  the  lead  cell  must  find 
its  chief  natural  usefulness  in  connection  with  large 
power  stations  where  the  requirements  call  for  a 
large  capacity  and  where  the  battery  is  subject  to 
very  little  or  no  mechanical  influences  beyond  that  m- 
cident  to  its  fundamental  activities  in  charging  and 
discharging.  Automobile  work  introduces  serious 
mechanical  disturbances  that  a  lead  cell  cannot 
endure  without  serious  deterioration.  Here  the 
nickel-oxide  cell  finds  its  field  of  usefulness,  because 
of  its  indestructibility  and    flexibility  of  operation. 

Intermediate  between  these  extremes  are  to  be 
found  a  great  variety  of  applications  for  storage  bat- 
teries where  local  conditions  and  first  cost  may 
largely  determine  the  selection  of  battery,  as,  for  ex- 
ample, in  coni'ron-battery  telephone  service. 

'l"o  facilitate  comparison  a  table  may  be  compiled 
showing  the  relation  between  the  two  types  of  liat- 
tery,  as  shown  herewith.  Two  supplementary  tables 
are  first  shown,  in  which  specific  cases  are  investi- 
gated for  the  purpose  of  deriving  a  part  of  the  data 
for  the  general    table   which    follows    thereafter. 

Table  Showing  Ratio  of  Plan  Ake.vs  and  Volu.vie 
FOR   Batteries  of  Similar  Voltages    (24 
VoLT.s) — Data    Based   on    Spe- 
cific Cases. 


Descriptive. 


Size  Cell. 

Ampere-hour  ratine 

Watl-hours,  per  cell 

Number  of  cells 

Cell  length 

Cell  width 

Cell  height 

Space  between  cells 

Total  plan  space 

Connected  for  no  ampere- 
hours 

Ratio  of  space  {no  ampere- 
hours)  ; 

Ratio  of  volume  ,'iio  ampere' 
hoars) 


Lead  Cell. 


■•E-7.' 


6)4 
ir>3 
'A  inch. 
712  square  inches. 

653  square  inches. 

too  per  cent. 

too  per  cent. 


Edison  Cell. 

"E-18." 
no 
■  35,3 

'hi 

y4  inch. 
241  sq're  inches. 

241  sq're  inches, 

37  per  cent, 

sz  per  cent. 


Watt-hours  per  Pound  of  Cell  at  Normal  Rates. 


Descriptive. 

Lead  Cell. 

Edison  Cell. 

Size  Cell. 

"E-7." 
2.0 
15-0 
d.o 
120.0 
240.0 
60.25 
4.00 

"E-18." 

1. 23 

3.66 

Watt-hours,  per  pound 

TO. 41 

General    Comparison    Table     (Lead    vs.    Edison 
Cells). 


Descriptive. 

Lead  Cell. 

Edison  Cell. 

Receptacle. 

Glass  or  Lead. 
Lead. 

Lead  oxide. 
Lead  sponge. 
Adhesion. 
Dilute  acid. 
Strong. 
1.20 

100  per  cent. 
Mild. 
Explosive- 
Corrosive. 
Inappreciable. 
10  years. 

2-55 

1.80 

2.4 

2.0 
100  per  cent. 

Steel. 
Steel. 

Positive  material  ....■■-■  .... 

Nickel  oxide. 

Weak. 

Specific  gravity  electrolyte.  ■■ 
Int.    res.     per     ampere-hour 

1. 18 

133  per  cent. 

Violent. 

Maximum  cell  voltage 

Minimum  cell  voitajje 

Normal  charge  voltaee 

Normal  discharge  voltage 

Ratio  ot  discharge  voItai;e 

Normal  time  of  charge 

Normal  lime  of  discharge 

Minimum  time  of  charge 

Minimum  time  of  discharce.. 
Ampere-hour  over  charge  re- 

1.90 
1. 10 
1-75 
1.23 
60  per  cent. 
s]4  hours. 
3^3  hours. 

3  hours 

10  per  cent 

85  to  92  per  cent.. 

70  to  75  per  cent.. 

.    4.00 
100  per  cent. 
100  per  cent. 

100  per  cent 

100  per  cent 

IOC  per  cent 

100  per  cent 

I  hour. 

Ampere-hour  fcfhciency 

80  per  cent. 

Watt-hour  per  pound  otcell.. 
liulk  per  watt-hour  output — 
Battery  plan  space  ratio 

10.41 

48  per  cent. 

37  per  cent. 

Attendance  costs 

Internal-resistance  ratio 

50  per  cent. 
68  per  cent. 

There  arc  several  characteristics  of  the  Edison 
cell  that  commend  its  application  in  telephone  serv- 
ice. Its  durability,  small  demands  for  attention  and 
general  operating  flexibility  are  much  in  its  favor. 
On  the  other  hand  its  normal  voltage  is  low  and  is 
subject  to  a  large  per  cent,  of  variation,  ft.s  first 
cost  is  high  and  its  actual  life  has  not  yet  been  de- 
termined.    These  qualities  may  be  listed  as  follows: 

The  Edison  Cell  and  its  Qualifications  for  'J'fle- 
PHONE  Service. 


Superior  (Jiialities, 


Construction  durable. 
Attendance  small. 


Inferior  (Jualitie 


Voltage  low. 

Voltage  variation  great. 


Maintenance  slight.  Firstcost  high. 

Internal  resistance  low.  Electrical  efficiency  low. 

Corrosiveness  slight. 
Volume  small. 

As  the  lead  cells  and  tlie  nicktl-iron,  or  Edison 
ccll.s,  constitute  the  only  storage  batteries  of  any 
considerable  importance,  only  these  two  types  will 
be    compared. 

Owing  to  tlie  very  thorough  construction  and 
special  processes  involved  in  its  manufacture,  the 
present  cost  of  the  Edison  cell  is  high.  In  fact  the 
present  prices  prohibit  the  general  adoption  of  this 
cell  for  the  great  majority  of  storage-battery  appli- 
cations. It  may  .reasonably  be  expected,  however, 
that  the  cost  of  the  nickel-iron  type  of  cell  will  soon 
be  reduced  to  figures  comparing  favorably  with  the 
cost  of  lead  cells  as  methods  of  manufacture  become 
more  developed  and  improved. 

The  relative  approximate  costs  may  be  compared 
by  reference  to  the  following  tabic : 

Commercial  Data  on  Lead  vs.  Edison  Cei.l.s. 


Descriptive, 


Lead  Cell.  Edison  Cell 


Size.  "E-7. 

Ampere-hour  capacity 120 

List  price  per  cell $14.00 

Relative  price  for  no  ampere-hour  cell...'Si2.83 
Watt-hour  capacity  no  ampere-hour  cell.  [220.00 
Kilowatt  hour  capacity    110  *ampere-hour 

cell .22 

Cost  per  kilowatt-hour  capacity S58.32 

Ratio  of  costs  per  kilowatt-hour  capacity.  100  per  cent 


"E-18." 
no 

Sio.oo 
Sio.oo 
43.0 

.143 
S69.Q3 
20  per  cent 


I.  This  is  the  concluding  portion,  with  abstract  of  discussion, 
ot  a  paper  read  before  the  Electrical  Section  of  the  Western  So- 
ciety ot  Engineers,  on  October  14.  nf4-  Mr.  Travis  is  connected 
with  the  engineering  department  of  the  Kellogg  Switchboard  and 
Supply  Company,  and  his  paper  is  valuable  as  an  account  of  im- 
partial tests  made  in  the  laboratory  of  (hat  company. 


The  Edison  battery  equipment,  on  account  of  its 
greater  voltage  range,  must  include  certain  acces- 
sories, including  counter  electromotive-force  cells, 
with  f;uitable  switching  and  wiring  equipment  for 
regulating  purposes.  It  may  be  noted  that  the  initial 
cost  of  the  Edison  battery  equipment  is  about  twice 
as  great  as  for  a  similar  lead  battery.  It  does  not 
necessarily  follow  from  this,  however,  that  the  lead 
battery  is  any  cheaper  for  maintaining  service  an 
indefinitely  long  time,  as  its  maintenance  expense  is 
relatively  high. 

The  continued  maintenance  of  a  battery  for  a  long 
period  of  time  involves  two  factors — personal  attend- 
ance and  renewal  of  parts.  The  former  may  be  said 
to  comprise  general  care  and  repair  and  would  be 
covered  by  the  payroll,  while  the  latter  relates  to  the 
renewal  of  worn-out  or  defective  parts  such  as  would 
be  covered  by  bills  for  material. 

As  indicated  in  the  general  comparison  table  of 
lead  and  alkaline  cells,  the  lead  cells  must  require 
a  greater  amount  of  attention  in  their  normal  work- 
ing than  the  Edison  cells,  for  there  are  more  points 
demanding  attention.  Moreover,  the  danger  from 
neglect  is  much  less  for  the  Edison  cell  than  the  lead 
cell.  This  means  less  expense  for  attendance  in 
favor  of  the  Edison  cell. 

Storage-battery  practice  in  the  past  has  pretty 
tboroughl}'  demonstrated  that  the  average  life  of  an 
ordinary  lead  battery,  under  usual  conditions,  is 
from  five  to  15  years,  or  say  10  years.  There  are 
many  obvious  and  well-known  reasons  why  the  life 
of  a  lead  cell  is  thus  limited,  e.  g.,  gradual  loss  of  the 
active  material,  sulphating,  etc.  On  the  other  hand, 
there  appears  to  be  practically  no  chance  for  deteri- 
oration in  the  Edison  cell  so  long  as  pure  water  is 
used  to  replace  evaporation  and  gasing  and  so  long 
as  the  electrolyte  is  kept  well  above  the  plates.  The 
question  of  renewals,  therefore,  is  also  evidently  in 
favor  of  the  Edison  cell. 

The  results  of  this  investigation  may  be  briefiy 
summarized  as  follows : 

First. — The  Edison  cell  is  entirely  practical  in  its 
three  chief  physical  aspects — mechanical,  chemical 
and  electrical. 

Second. — Owing  \o  its  low  ampere-hour  and  watt- 
hour  efficiencies,  its  power  consumption  is  large  for 
a  given  output.  This  considerably  increases  its  oper- 
ating expense  where  the  power  rates  are  high. 

Third. — Its  present  relatively  high  initial  cost 
must  limit  its  general  adoption  only  to  uses  for  which 
it  is  especially  adapted. 

Fourth. — Its  application  in  telephone  service  would 
appear  to  be  advantageous  in  small  common-battery 
exchanges  because  of  its  small  demands  for  atten- 
tion and  maintenance,  doubtless  more  than  sufficient 
to  offset  the  difference  in  initial  cost. 

Fifth. — It  is  especially  adapted  to  the  requiremcms 
for  automobile  service. 

Discussion    (Abstract). 

Chairman  W.  B.  Hale:  The  subject  we  arc  about 
to  discuss — the  new  Edison  storage  battery — is  an 
attractive  one.  The  Edi.son  cell  has  aroused  much 
interest  of  late,  partly  due  to  its  intrinsic  merits  and 
])artly  on  account  of  the  eminence  of  its  inventor. 
This  battery  has  many  good  points,  among  which 
may  be  mentioned  durability,  a  fairly  good  efficiency 
and  the  ability  to  withstand  rough  usage,  while  its 
lightness  makes  it  valuable  for  automobile  work. 
It  may  be  described  as  an  oxygen-lift  cell,  in  wdiich 
oxygen  is  clectrolytically  conveyed  from  the  negative 
or  iron  plate  to  the  positive  or  nickel  plale  during 
charge,  the  caustic  electrolyte  remaining  unchanged. 
During  discbarge  the  nickel  oxide  of  the  positive 
element  is   reduced  to  a  lower  form. 

11.  M.  Beck  (Electric  Storage  Battery  Cnmpaiiy)  : 
I  wnuld  like  to  ask  Mr,  Davis  a  few  questions,  as  T 
am  Udl  familiar  with  the  subject  from  this  stand- 
pnint.  and  I  expeet  there  arc  others  here  tonight 
who  arc  in  the  same  position.     I  will  ask,  first,  how 


he  determines  the  end  of  a  charge ;  when  is  a  cell 
cliarged,  or  when  is  the  time  to  cut  off  the  current? 
1  notice  in  a  great  many  of  the  curves  he  shows 
that  he  starts  with  a  given  voltage  and  ends  with  a 
lower  voltage  than  that  with  which  he  started.  Of 
course,  the  voltage  is  one  of  our  most  important 
methods  of  determining  the  proper  amount  of  charge 
in  a  lead  battery,  and  this,  especially  in  the  lead  type, 
is  very  important.  I  do  not  suppose  it  is  so  impor- 
tant in  this  cell,  except  from  an  efiiciency  standpoint, 
but  there  must  be  some  means  besides  voltage  for 
determining  when  the  cell  is  full  and  when  the  cur- 
rent is  to  be  cut  off, 

Mr,  Davis:  The  most  reliable  means  of  determin- 
ing wdien  a  cell  is  fully  charged  is  by  a  few  experi- 
ments to  determine  what  amount  of  charge  is  suf- 
ficient to  get  the  rated  ampere-hour  output.  There 
seems  to  be  no  fixed  voltage  to  be  attained  on  full 
charge.  For  the  most  part,  the  voltage  appears  to 
rise  gradually  as  the  charge  is  continued,  with  possi- 
bly one  or  two  exceptions  shown  on  the  curves, 
where  it  was  slightly  less,  but  as  a  rule  it  is  the  other 
way,  I  know  of  no  way  except  experimental  charges 
to  determine  when  a  sufficient  charge  has  been  in- 
stilled. 

Mr.  Beck:  For  instance,  in  telephone  or  automo- 
bile service  you  use  a  certain  amount  of  the  charge, 
it  may  be  only  a  small  fraction.  Is  there  no  way, 
then,  of  telling  how  much  to  put  back  when  you 
do  not  know  what  has  been  taken  out? 

yir.  Davis:  That  is  my  understanding.  When 
the  state  of  charge  is  not  known  approximately, 
the  battery  should  be  recharged.  When  the  voltage 
falls  below  about  1.23,  the  battery  will  run  for  a 
short  time  on  the  secondary  discharge.  It  is  bet- 
ter practice,  however,  from  an  efficiency  standpoint, 
not  to  run  on  this  secondary  part  of  the  discharge. 
Better  results  are  to  be  obtained  by  recharging  as 
soon  as  the  primary  part  of  the  discharge  is  ex- 
hausted. 

Mr.  Beck :  Then  the  only  safe  method  would  be 
(no  matter  bow  much  the  discharge)  to  put  in  the 
complete  charge  in  order  to  be  sure  the  cell  was 
full? 

Mr.  Davis:  For  an  automobile  run  it  would  be 
desirable  to  put  in  a  full  charge  to  make  sure  tiiat 
there  had  been  instilled  a  sufficient  charge  to  de- 
pend upon.  Of  course,  this  question  v/ould  de- 
pend somewhat  upon  the  nature  of  the  service. 

Air.  Beck :  Have  any  tests  been  made  to  show 
how  the  cell  holds  its  capacity?  Suppose  it  is  charged 
up  to  its  full  capacity  and  is  allowed  to  stand  charged 
for  two  or  three  days  and  is  then  discharged.  Have 
you   any  figures  on  the  percentage  of  loss? 

Mr.  Davis :  No  test  was  conducted  for  allowing 
the  cell  to  stand,  fully  charged,  except  in  one  case 
wdien  the  electrolyte  was  removed  during  the  time 
in  question  in  order  to  determine  if  there  would  be 
any  injury  resulting  from  leaving  the  electrolyte  out. 
Of  course  it  is  well  known  that  if  an  ordinary  lead 
cell  is  taken  apart,  fully  charged,  and  allowed  to 
stand,  it  .ivill  heat  and  the  negative  plate  w^ill  oxidize 
and  be  ruined.  In  a  telephone  exchange,  where  there 
is  a  small  plant,  and  the  attendant,  possibly,  may  not 
know  much  about  a  battery,  he  will  doubtless  at 
some_  time  have  occasion  to  take  out  one  or  more 
plates,  and  seeing  that  they  get  hot  after  standing 
a  short  time  he  wall  wait  for  them  to  get  cool,  and 
at  the  end  of  that  time  the  plates  will  be  ruined.  In 
this  test  it  was  desired  to  see  what  would  be  the 
result  of  such  treatment  of  the  Edison  cell. 

Mr.  Beck :  In  regard  to  the  lead  plates  being 
ruined  on  being  allowed  to  dry  wdien  taken  out,  I 
miglit  make  a  few  remarks  on  that  subject,  because 
it  is  something  I  am  a  little  more  in  touch  with. 
The  fact  is,  we  do  not  consider  it  the  best  thing 
for  a  lead  cell  to  permit  it  to  dry  out ;  but,  on  the 
other  hand,  I  will  say  that  we  have  more  than 
once  made  use  of  just  such  treatment,  and  it  actually 
greatly  improves  the  capacity  of  the  battery.  I  know 
of  a  case  wdicrc  the  electrolyte  w-as  taken  out  and 
the  cells  were  allowed  to  stand  for  about  one-half 
day  and  allowed  to  heat.  The  electrolyte  was  then 
put  back  and  the  cells  charged  up,  and  the  capacity 
of  the  battery  w-as  brought  up  to  the  full  amount. 
or  ICO  per  cent.,  although  it  was  previously  only 
about  two-thirds.  This  is  a  treatment  we  have  used 
a  number  of  times  in  just  such  a  way  in  order  to 
get  the  capacity  up:  so  that  such  treatment  is  not 
aUv:iys   ruinous  to  the   lead  battery. 

Mr.  Libby :  There  is  one  point  I  would  like  to 
bring  out.  At  the  time  Mr.  Davis  started  on  his  tests 
I  was  curious  to  know,  first,  if  some  of  the  claims 
made  for  the  cell  were  actually  true:  but  while  in- 
specting these  claims,  practically  the  main  point  was 
concerning  its  adaptability  to  telephone  work.  There 
are  one  or  two  things  in  connection  with  the  cell 
that  would  seem  to  indicate  that  it  was  adaptable 
for  telephone  work ;  one  of  these  is  the  internal 
resistance.  One  requirement  in  telephone  work  is 
to  have  a  battery  of  very  low  internal  resistance,  so 
as  to  cut  down  the  danger  of  cross-talk.  You  will 
recall  that  in  the  curves  shown  the  internal  resistance 
starts  at  about  0.0017  ohm.  In  a  lead  battery  of  the 
same  rating  the  internal  resistance  was  found  to  be 
very  nearly  double  the  amount  just  mentioned.  You 
can  easily  .see  that  this  is  because  in  the  Edison 
battery  the  plates  arc  close  together — not  more  than 
une-sixlecnib  inch  space  between  ihe  plates.  At 
the  end  of  the  di.scharge  the  internal  resistance  is 
about  the  same  as  for  the  lead  battery  at  the  begin- 
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ning  of  the  discharge,   so  that  this  particular  point 
seems  to  be  in  favor  of  the  Edison  cell. 

On  the  other  hand,  there  is  a  disadvantage  with 
this  cell  in  connection  -with  telephone  work.  For 
example,  on  our  system  (the  Kellogg)  we  nse  two 
sets  of  II  cells  of  battery,  giving  about  22  volts. 
The  minimum  voltage  would  be,  with  the  lead  bat- 
tery, about  20.  and  tlie  highest  about  27.  You  can 
see  whereby  the  initial  voUage  of  the  Edison  cell, 
being  only  1.23  volts,  it  necessitates  a  larger  number 
of  cells.  Moreover,  the  maximum  and  minimum 
voltages  run  in  wider  ranges  than  on  a  lead  cell ; 
consequently,  in  order  to  prevent  burning  out  super- 
visory and  line  lamps  at  full  charge,  it  would  be 
necessary  to  cut  in  counter  electromotive-force  cells. 
Mr.  Davis  neglected  to  state  how  he  built  up  counter 
electromotive-force  cells  with  an  ordinary  nickel  plate 
and  an  iron  plate — two  plates  fastened  about  one- 
sixteenth  inch  apart,  which  gave  a  counter  electromo- 
tive force  of  about  two  volts.  This  would  be  very 
inexpensive,  and  probably  would  not  cost  more  than 
$3  a  cell,  so  this  counter-electromotive-forcc  cell-cost 
is  not  ver>'  large  and  is  easily  gotten  around. 

Again,  a  disadvantage  with  the  cell  would  be  in 
the  low  ampere  and  watt-hour  capacities.  The  cell 
would  be  a  good  one  to  use  in  some  towns,  as  Mr. 
Davis  cited,  where  the  attendant  knew  practically 
nothing  about  the  storage  batten*-.  I  should  prefer 
giving  an  attendant  in  such  a  place  a  cell  of  this 
kind,  because  it  is  covered  over  and  the  chances  for 
evaporation  are  not  nearly  so  great  as  with  the  lead 
cell,  and  there  would  not  be  as  much  danger  of  ruin- 
ing^  it. 

Some  of  you  may  wonder  why.  in  some  of  the 
tests  referred  to,  the  electrolyte  was  left  out  of  the 
cell  for  nine  days.  The  reason  for  that  was  this: 
I  have  been  in  a  great  many  telephone  exchanges. 
In  some  I  have  actually  seen  one  or  two  cells  stand- 
ing in  the  corner.  On  asking  what  the  cell  was  there 
for.  I  was  told  tliat  there  was  something  wrong  with 
it,  and  the  attendant,  not  knowing  what  was  the  mat- 
ter, had  taken  the  cell  out.  When  he  came  to  put 
it  back  the  cell  did  not  work  satisfactorily,  and  to 
his  evident  surprise  it  did  not  recuperate.  With  this 
(est  cf  nine  days  we  desired  to  see  if  it  was  possible, 
after  that  length  of  time,  to  put  the  cell  back  into 
normal  condition,  and  as  Mr.  Davis  has  shown  you 
by  th.e  curves,  he  was  able  to  get  about  50  per  cent, 
of  the  watt-hour  capacity  out  of  the  cell,  even  after 
that  bad  tre?.tment. 

:Mr.  Blurnenthal :  I  would  like  to  ask  Mr.  Davis 
if  he  can  tell  us  t^he  formula  for  the  nickel  o.xide  and 
also  for  the  iron  oxide?  He  spoke  of  the  relative 
weights  of  these  batteries :  now  perhaps  he  can  tell 
us  ?.bout  the  relative  space  required  for  the  use  of  the 
Edison  batten,-.  I  have  an  idea  that  a  special  auto- 
mobile or  an  attachment  would  have  to  be  built  to 
accommodate  the  extra  cells.  In  regard  to  the 
weight  you  give  for  the  watt-hour  efficiency  of  a 
lead  batter^-,  was  that  for  automobile  or  stationary 
type  ? 

Mr.  Davis :  The  stationary  type  was  considered — 
i.  e.,  the  type  ordinarily  used  for  power-station  work. 
An  Edison  battery  will  occupy  less  space  than  this 
station  type,  but  will  take  more  space  than  the  special 
automobile  type  of  lead  battery.  Mr.  Edison  has 
advanced  the  chemical  equation,  NiO:;+Fe  =  NiO 
-|-  Fe  O,  as  representing  the  chief  chemical  reaction 
associated  with  the  discharge  of  the  cell.  Mr.  A.  L. 
JIarsh,  however,  who  has  made  a  considerable  inves- 
tigation of  the  electrochemical  theory  of  storage  bat- 
teries, has  maintained  that  the  equation  Ni-  O4  +  P"e 
"^  Ni-  O3  +  Fe  O  most  nearly  represents  the  change 
that  accompanies  the  discharge. 

Mr.  Scheible :  Are  all  of  those  oxides  used  in  the 
cell,  or  is  there  a  preponderance  of  certain  kinds? 

yir.  Davis:  This  li'^t  of  ox-ides  is  presented  merely 
to  illustrate  the  nature  of  the  two  metals.  The  actual 
oxides  which  are  contained  in  the  pockets  are  of  a 
complicated  nature,  and  they  are  not  generally 
known.  I  was  unable  to  get  the  exact  formulie 
for  them,  as  they  are  kept  secret.  But  there  are  the- 
ories which  give  certain  formula  which  are  rather 
complicated,  and  I  did  not  attempt  to  remember  or 
present  them.  The  process  of  preparing  them  is 
also  rather  complicated.  In  this  case,  after  the  tests. 
I  noticed  that  there  were  to  be  seen  particles  of  mer- 
cur\',  indicating  that  mercury  entered  into  the  con- 
struction or  formation  of  those  oxides.  Samples 
of  oxides  submitted  to  the  speaker  for  examination 
showed  the  iron  oxide  as  a  fine  black  powder,  while 
the  nickel  oxide  appeared  to  be  a  hard  green  amor- 
phous substance  of  a  granular  or  lumpj-  texture. 

Mr.  Libby:  In  justice  to  Mr.  Beck.  I  would  like 
to  modify  a  statement  I  made.  I  said  that  the 
internal  resistance  of  a  simple  Edison  cell  was  about 
half  that  of  the  lead  cell,  which  is  true;  but  taking 
a  set  of  II  lead  cells,  one  would  have  to  use  17  of 
the  Edison  cells  to  get  the  same  voltage.  Hence, 
the  over-all  internal  resistance  of  the  17-cell  Edison 
battery  would  be  onh'  slightly  lower  than  the  over- 
all internal   resistance  of  the   ii-cell   lead  battery-. 

Mr.  Smoot:  I  would  like  to  ask  if  that  over-all 
internal  resistance  is  the  resistance  which  would 
produce  the  difference  of  potential  between  the  dis- 
charge and  subsequent  charge  \\ith  i^/:j-minute  cycles 
at  very  high  rates?  Do  ^-ou  find  the  behavior  of  the 
Edison  cell  similar  to  that  of  the  lead  battery  of  the 
same   size  in   this   respect? 

Mr.  Davis:  I  would  state,  in  this  connection, 
that  many  of  these  charges  were  at  rather  liigh  rates. 
The  advised  charging  rate  is  40  amperes,  but  there 
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are  many  experimental  charges  at  60  amperes.  The 
idea  is.  that  these  oxides  are  not  good  conductors  of 
electricity.  However,  they  are  contained  in  pockets 
which  are  of  metal  and  hence  are  in  immediate  con- 
tact with  good  conductors  of  electricity ;  therefore, 
the  current  in  passing  from  one  plate  to  the  other 
does  not  all  pass  through  the  oxide  particles,  but 
a  part  of  it  will  go  direct  through  the  steel  plates 
themselves,  and  at  the  surface  of  the  steel  plates 
water  will  be  broken  up  into  oxygen  and  hydrogen. 
I  ascribe  the  difference  in  voltage  to  be  due  partly 
to  this  polarization  effect.  A  variation  of  current 
causes  a  corresponding  small  variation  of  voltage, 
the  latter  being  due  chiefly  to  the  internal  resistance. 
A.  L.  Marsh :  I  would  like  to  ask  a  question 
regarding  the  different  voltages  of  the  Edison  cell. 
Is  there  a  rapid  fall  of  electromotive  force  at  any 
point  or  is  the   drop  gradual? 

Mr.  Davis:  In  charging  the  battery  under  a 
normal  charging  rate  of  40  amperes,  the  voltage  at 
all  times  comes  up  to  about  1.75  volts,  and  then,  on 
discharging,  it  drops  away  to  about  1.23  volts. 
While  there  is  a  slight,  gradual  decrease,  it  is 
approximately  about  1.23  throughout — that  is,  so 
long  as  the  current  remains  constant. 

JNTr.  Marsh  :  Does  the  working  electromotive  force 
fall  lower  than  1.23  volts  at  any  stage? 

Mr.  Davis:  Yes;  first  Ave  have  the  so-called 
primary  discharge.  Beyond  this  point  it  falls  to 
about  0.7  or  o.S  volt  and  continues  for  a  compara- 
tively short  time  on  what  is  known  as  the  secondary 
discharge.  This  secondary  discharge  is  evidently 
conducted  on  a  different  kind  of  oxide :  that  is,  a 
lower  oxide,  and  the  chemical  action  is  evidently 
somewhat  different  It  is  not  advisable  to  run  on 
this  secondary  discharge  because,  after  such  usage, 
a  much  prolonged  charging  is  necessary  to  get  the 
cell  back  to  its  normal  primarj"^  condition  again. 
This  is  not  generally  advisable  as  it  causes  low- 
efficiency,  although  it  will  stand  charging  at  a  very 
high  rate  and  the  time  required  wilt  not  be  very 
great.  For  instance,  no  injury  comes  from  charging 
or  discharging  at  100  amperes  or  even  at  a  higher 
rate  for  the  "E-iS"  cell  which  has  a  normal  rating 
of  40  amperes. 

Mr.  Marsh :  Then  there  is  a  marked  drop  in 
voltage  between  the  primary  and  secondary  dis- 
charges ? 

Mr.  Davis:  Yes:  there  is  an  abrupt  fall  between 
the  primary  and  secondary  discharges.  In  charging 
there  is  no  distinction  between  the  primary  and 
secondar3^  When  the  charging  is  begun  the  voltage 
comes  right  up  to  very  nearly  the  highest  voltage. 
Mr.  Lunn :  A  comparison  of  cells  used  in  auto- 
mobiles might  be  of  interest  Take  a  type  of  cell 
one  size  larger  than  the  one  we  have  heard  described 
— the  "E-27"  Edison — and  a  cell  of  the  "Exide  13 
M.V."  Express  type,  of  the  same  ampere-hour  ca- 
pacity— 168  ampere-hours.  The  number  of  cells  gen- 
erally used  in  an  automobile  battery  ranges  from  20 
to  40.  Take,  for  instance,  a  40-cell  batter^'-  of  the 
"Exide"  type,  giving  a  pressure  across  the  terminals  of 
about  80  volts.  A  battery  of  64  cells  of  the  Edison 
type  is  required  to  give  the  same  terminal  pressure. 
The  average  voltage  of  an  Edison  cell  during  dis- 
charge is  about  1.23;  the  average  voltage  of  an  "Ex- 
ide" cell  is  about  1.9S.  The  weight  of  the  "Exide" 
battery  would  be  i..s6o  pounds;  of  the  Edison  type. 
1,120  pounds,  the  Edison  batten,'  weighing  about  32 
per  cent.  less  than  the  "Exide."  The  cost  of  the  Edison 
battery  would  be  about  $g6o:  of  the  "Exide"  bat- 
tery, between  $550  and  $600,  or  the  cost  of  the  Edison 
battery  is  almost  double  that  of  the  "Exide."  The 
watt-hours  per  pound  of  complete  cell  are  about  11.8 
for  the  Edison  type  and  about  8.5  for  the  "Exide" 
cell.  The  watt-hour  efficiency  is  the  most  important 
point  in  comparison,  that  of  the  Edison  cell  being 
about  46  per  cent,  while  the  watt-hour  efficiency 
of  the  "Exide"  cell  is  about  70  per  cent.  To  be 
sure,  these  figures  are  derived  from  laboratory  tests, 
but  the  same  factors  which  would  cause  these  figures 
to  change  in  practice  in  one  case  would  likewise 
^-ffect  the  other,  so  we  could  expect  the  same  differ- 
ence in  efficiencies  to  hold.  Take,  for  instance,  a 
.machine  like  the  Montgomery  Ward  trucks.  The 
actual  monthly  cost  for  charging  current  at  10  cents 
per  kilowatt-hour  would  be  in  the  neighborhood  of 
$60.  The  charging  current  for  an  Edison  battery 
of  the  same  kilowatt-hour  capacity  would  be  about- 
$go,  a  difference  of  $30.  This  $30  a  month  for  a 
3'ear  and  a  half  (about  the  life  of  a  lead  battery) 
would  more  than  pay  for  a  new  lead  battery.  So 
I  do  not  see  where  the  great  saving  is  going  to  be 
made  in  using  the  Edison  battery  in  place  of  the 
lead  batter^''  for  automobile  work,  especially  when 
one  costs  $960  and  the.  other  about  half  that 

Mr.  Beck:  There  was  one  point  brought  out  in 
regard  to  the  action  of  the  Edison  cell  which  in  prac- 
tical work  would  make  that  efficiency  still  lower  than 
Mr.  Lunn  has  made  it — that  is.  with  the  lead  cell  you 
are  able  to  tell  when  the  battery  is  charged  and 
when  it  is  time  to  discontinue  the  charse.  With  this 
Edison  cell  you  have  no  means  of  telling  just  how 
much  electromotive  force  you  have  taken  out  of  the 
battery,  but  you  want  to  know  before  starting  out 
the  next  .time  that  you  have  a  full  charge.  Under 
these  conditions  the  only  way  I  see  that  you  can  do 
is  to  give  it  a  full  charge  each  tmic,  and  in  this  way 
the  actual  efficiency  would  in  practice  be  very  much 
lower  than  the  relative  efficiencv  of  the  two  types 
of  cells   under   laboratory  conditions. 

Mr.  Lunn :     In  that  connection  I  might  say  that  it 
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is  usually  the  practice  to  figure  on  how  far  you  want 
to  go  before  ch.-trging  the  ballery,  and  charge  ac- 
cordingly. In  some  cases  a  practice  is  made  of  giv- 
ing the  battery  a  full  charge  after  every  partial 
or  full  discharge.  This,  of  course,  might  bring 
down  the  efficiency  of  the  battery  very  considerably. 
Another  point  in  connection  with  the  Edison  cell 
js  its  mechanical  strength.  The  scaling  on  of  the 
cover,  however,  has  given  the  Edison  people  a  great 
deal  of  trouble.  They  now  make  a  practice  oi 
fusing  instead  of  soldering  the  cover  on  to  the 
cell  proper,  so  as  to  keep  the  solution  from  eating 
its  way  out  Some  of  the  earlier  batteries  gave 
considerable  trouble  on  account  of  leakage  of  the 
electrolyte  around  the  cover,  due  to  imperfect 
soldering. 

Mr.  Smoot :  In  regard  to  the  lead  battery  for 
automobile  work,  the  difficulty  has  not  been  to  make 
a  good  lead  battery,  but  to  teach  the  drivers  how  to 
handle  their  battery.  For  instance,  batteries  in  the 
hands  of  the  skilled  operators  will  give  marvelous 
results  as  compared  with  the  operation  of  batteries 
in  general  use,  while  the  battery  in  the  hands  of 
those  unfamiliar  with  it  will  give  entirely  different 
results.  It  appears  that  the  Edison  battery  has  not 
had  this  inexperienced  treatment  as  yet,  and  it  seems 
to  me  a  little  unfair  to  compare  it  with  practical 
tests  on  the  lead  battery. 

Mr.  Davis :  I  have  read  of  two  or  three  auto- 
mobile tests  where  the  Edison  cell  has.  been  used 
in  automobile  work  sufficient  to  demonstrate  quite 
thoroughly  that  it  will  stand  up  in  actual  tests.  Not 
that  I  have  made  that  sort  of  test  myself,  but  I  feel 
well  satisfied  that  such  test  has  been  properly  made. 
I  wish  to  acknowledge  Mr.  Libby's  valued  assistance 
in  connection  with  the  tests  just  conducted. 

Mr.  Libby :  The  tests  made  by  Mr,  Davis  were  not 
made  for  the  purpose  of  finding  out  whether  this  was 
a  good  automobile  batteT>-.  but  the  primary  object 
was  to  find  out  whether  the  battery  was  a  good  cue 
for  telephone  work.  It  has  been  previously  men- 
tioned by  me  that  in  certain  cases  it  might  be  ad- 
visable to  use  the  Edison  battery  for  telephone  work, 
but  the  tests  as  a  whole  indicate  that  practically  the 
only  field  for  this  cell,  as  now  built,  is  in  automo- 
bile work. 


New  Members  of  the  Institute. 

At  the  directors'  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers,  held  in  New  York  on 
October  2Sth,  42  applicants  were  admitted  to  asso- 
ciate membership  in  the  Institute.  The  following- 
named  are  among  the  number: 

.Austin,  A.  O.,  California  Gas  and  Electric  Corporation, 
Stockton,    Cal. 

]3arton,  E.  J.  M.,  Panama  Railroad  and  Electric  Light 
Company,    Panama,    Republic    of    Panama. 

Bell,    XJ.    S.,    Southeastern   Tariff  Association.    Atlanta,    Ga. 

Erosius,  F.  R.,  Columbus  Railway  and  Light  Company, 
Cclurabus,  Ohio. 

Clay,  J.    A.,   Hecla   Mining  Company,  Eurke,   Idaho. 

Crane,    A.    S-,    Sanitary    District    of    Chicago,    Chicago,    III. 

Davis,  C.  W.,  Southwestern  Electrical  Engineering  and 
Construction   Company,    Dallas,   Texas. 

Enslen,  E.  F..  Jr.,  Ford.  Bacon  &  Davis,  Birmingham,  Ala. 

Ferguson,  W.  A.,  Mexican  Light  and  Power  Company, 
Mexico    Citv.   Mexico. 

Gould,  F:   S.,  Asheville,   N.    C. 

Gunter,    Emil,    General   Blectric    Company,    Pierson,    Fla. 

Harper,  R.  IL,  Harper  Electric  Connanv,  Fort  Wayne. 
Ind.  ■       ' 

Hild,  F.   W.,  General    Electric   Company,   Chicago,   111. 

Iyer,  T.  K.  A.,  Cauvery  Power  Electric  Scheme,  Mysore, 
Soutli    India. 

Kidder,  L.  H.,  Comoagnie  Exolatodora  de  Las  Furzas 
Hidro    Electricitas,    Mexico    City,    Mexico. 

McGeorge,  Harold,  Electric  Controller  and  Supply  Com- 
pany,   Cleveland,   Ohio. 

Milf:>rd,  G.  R.,  Northern  California  Power  Company, 
Whitmore,    Cal, 

Milmow,   Albert,   Grant  &  Co..  Manila.  P.    L 

Xordstrum.  L.  D.,  Purdue  University,  West  Lafayette,  Tnd. 

Osborn,  Harold,  Department  of  Machinery,  World's  Fair, 
St.    Louis,    Mo. 

Petersen,  O.  G.,  Stearns  Laboratory  Company,  Stearns. 
Ky. 

Raymond.  Francis,  1  IF,.  General  Incandescent  Arc  Light 
Ccnipany,   Chicago,   III. 

Reynolds.    H.  'H.,    Kilburn    &   Co.,    Calcutta.   British    India. 

Towie,    G.    C.    McCuIloch    Company,    Mattoon,    111. 

Waters.  H.  B.,  Missouri  River  Power  Company,  Canyon 
FelTV,    Mont. 


International  Automobile  Exposition. 

Announcement  is  made  that  the  international  auto- 
mobile exposition  at  Berlin  will  be  held  at  Landes 
.\ustellung  Park  on  February  4th  to  19th,  1905. 
The  exhibition  will  be  under  the  joint  control  and 
management  of  the  German  Automobile  Club  of 
Berlin  and  the  Association  of  German  Motor  Ve- 
hicle Manufacturers  at  Cannstatt.  This  will  afford 
an  opportunity  for  American  manufacturers  to  bring 
ibeir  work  before  the  German  public.  It  is  said 
that  while  the  fame  of  the  Mercedes  and  other 
Gcrma-n-made  racing  and  touring  vehicles  is  world- 
wide, there  is  a  distinct  impression  in  Germany  that 
in  respect  to  electric  carriages  for  city  use  and  the 
smaller  vehicles  of  moderate  price  for  business  and 
recreation  American  makers  are  still  quite  in  ad- 
vance. Some  of  the  leading  types  of  American-made 
"runabouts"  are  already  sold  and  are  highly  appre- 
ciated. The  exposition  of  next  February  will  he 
far  more  extensive  and  complete  than  cither  of  its 
predecessors.  Applications  for  space  and  all  fiir- 
tlier  information  should  be  addressed  to  the  man- 
aging director.  Freiherr  von  Brandcnstein,  No.  4  a 
Sommer-Slrasse,  Berlin,  N.  W. 
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Wireless  Station  at  Kansas  City, 
flperations  of  llie  Dc  Forest  Wireless  Telegraph 
Company  toward  the  estahlishnient  of  a  practical 
system  of  overland  commercial  space  telegraphy  are 
heiiig  energetically  pushed.  Radiating  from  the  large 
.station  on  the  Fair  grounds  at  St.  Louis,  regular 
conmiunicition  is  now  maintained  with  Kansas  City, 
Mo.,  and  Springfield,  III.,  and  it  is  stated  at  the 
Chicago  office  of  the  company  that  conmiercial  mes- 
.^ages  to  llie  number  of  ahoul  30  a  day  are  accepted 
and  transmitted  hetween  each  of  the  points  named. 
While  messages  have  been  successfully  sent  to  Chi- 
cago from  St.  Louis  by  the  wireless  method,  no  at- 
tempt has  yet  been  made  to  establish  a  commercial 
business  over  the  300  miles  for  the  reason  that  the 
permanent  station  now  in  course  of  erection  in  Chi- 
cago is  not  yet  completed.     Within   three  weeks,   it 
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is  stated,  the  Chicago  station  will  be  prepared  to 
do  a  commercial  business. 

The  most  recent  station  to  be  completed  is  the 
one  at  Kansas  City,  a;  picture  of  which  is  shown 
herewith.  The  station  consists  of  a  simple  square 
building  with  a  mast  of  wood  and  steel  rising  to 
a  height  of  250  feet.  The  mast  carries  the  usual 
rigging  of  wires.  This  station  will  ultimately  link 
the  principal  city  on  the  Missouri  River  with  the 
Great  Lakes  system  and  also  the  stations  on  the 
.Atlantic  coast.  Eventually,  it  is  .stated,  the  station 
at  Seattle,  Wash.,  may  be  connected  across  the 
Uiicky  Mountains  with  llie   Missouri  Valley  system. 

Dc  I'orcst  apparatus  has  been  installed  at  Sedalia, 
Mil.,  but  has  not  yet  been  put  in  conimerci,-il  opera- 
tion. Within  a  sliort  time,  it  is  said,  a  large  station 
of  50  horsepower  will  he  erected  at  Fort  Worth, 
Texas.  The  horsepower  of  the  apparatus  at  the 
other  stations  is;  St.  Louis,  20;  Kansas  City,  20; 
Springfield,  three;  Chicago  (temporary  station), 
two;  new  station.  20.  When  the  large  new  systein 
is  completed  in  Chicago  the  old  station  will  be  used 
as  a  part  of  the  proposed  lake   system. 

The  rates  charged  by  the  company  for  commercial 
messages  between  the  cities  now  provided  with  the 
long-distance  apparatus  have  thus  far  been  the  same 
as  those  nf  the  regular  telegraph  companies. 


Secrecy. and  Invention. 

A  decision  has  been  rendered  by  the  United  States 
commissioner  of  patents  to  the  effect  that  an  in- 
ventor who  has  completed  the  inventive  act  by  re- 
duction of  his  invention  to  practice  may  lose  his 
right  to  obtain  a  patent,  in  favor  of  a  subsequent 
inventor,  by  concealment  and  delay  in  applying  for 
a  patent.  A  person  who  refuses  to  instruct  the  work- 
ers in  the  art  and  seeks  to  protect  himself  in  the 
use  of  the  invention  by  keeping  it  secret,  thus  anpar- 
enlly  leaving  the  field  of  invention  vacant  to  stimu- 
late the  activity  of  other  inventors,  cannot  secure  a 
patent  in  the  face  of  the  claims  of  a  later  inventor 
who  has  given  the  invention  to  the  public.  So  far 
as  he  is  concerned  the  field  is  truly  as  vacant  as 
he  wished  it  to  appear,  and  be  forfeits  his  rights 
in  favor  of  his  rival,  whether  or  no  that  rival  has 
already  secured   a   patent. 


WESTERN    ELECTRICIAN 

Cost  of  Hydro-electric  Plants. 

.An  important  factor  bearing  on  the  cost  of  hydro- 
electric plants  is  llie  character  of  the  waterfall  it- 
self. With  a  given  head  of  water,  the  cheapest  fall 
to  develop  is  one  where  the  drop  is  vertical,  then 
the  length  of  the  penstock  need  be  little  more  than 
the  height.  In  the  Scientific  .American  are  given 
some  of  the  most  important  factors  to  be  considered 
in  the  planning  of  a  hydro-electric  installation. 

Perhaps  the  most  important  single  factor  bearing 
on  the  cost  of  waterpower  development  is  the  avail- 
able head.  As  a  rule,  the  cost  of  the  development 
per  unit  of  power  will  increase  as  the  head  de- 
creases, other  factors  remaining  the  same.  The 
lower  the  head,  the  greater  must  usually  be  the  mass 
of  the  dam.  the  larger  must  be  the  canal,  penstocks 
and  power  house,  and  the  heavier  must  be  the  water- 
wheels  and  electric  generators,  per  horsepower  de- 
veloped. For  wheels  and  generators  the  weight  per 
unit  of  output  decreases  as  the  speed  of  revolution 
increases,  and  this  speed  goes  up  with  the  head  of 
water.  The  mass  of  the  dam,  and  the  sizes  of  the 
canal  and  penstocks,  increase  with  the  volume  of 
water  to  be  handled,  and  this  volume  grows  larger 
as  the  head  decreases  per  horsepower  of  capacity. 

If  the  bed  of  the  stream  has  only  a  moderate  de- 
.tcent  of  five  or  10  feet  per  mile,  it  w-ill  probably  be 
cheaper  to  build  a  comparatively  high  dam  and  set 
the  water  back  a  few  miles,  than  to  dig  a  canal  or 
lay  a  pipe  line  to  carry  the  discharge  of  the  stream 
over  the  same  distance.  Near  the  foot  of  such  a 
d;im  at  one  end,  a  power  house  may  be  located  and 
supplied  with  water  through  short  penstocks  much 
as  in  the  case  of  a  natural,  vertical  fall. 

With  heads  that  range  from  as  low  as  10  up  to 
nearly  2,000  feet,  created  in  some  cases  by  natural 
falls,  in  others  by  canals  or  pipe  lines  miles  in  length, 
and  in  still  others  entirely  by  dams,  the  cost  of 
hydro-electric  plants  is  subject  to  wide  variations. 
In  a  very  general  way  it  may  be  said  that  a  complete 
waterpower  development  with  its  electric  generating 
station  will  cost  anywhere  from  $50  to  more  than 
.$300  per  kilowatt  of  capacity.  Somewhere  about 
midwaj^  between  these  extremes  the  cost  of  the  ma- 
iority  of  hydro-electric  plants  will  be  found.  The 
figures  just  named  have  nothing  to  do  with  the  cost 
of  transmission  on  distribution  lines,  which  depends 
on  factors  that  are  but  little  influenced  by  the  type 
of   waterpower   development. 

In  one  case  a  -head  of  14  feet  was  created  al- 
most entirely  by  the  erection  of  a  stone-masonry 
dam  across  a  small  river.  From  one  end  of  this 
dam  a  short  canal  several  hundred  feet  long  conveys 
the  water  to  the  electric  generating  station  on  the 
river  bank  below.  The  station  building  is  con- 
structed of  stone,  concrete,  brick  and  steel,  with  a 
floor  area  sufficient  for  two  direct-connected  gen- 
erators of  800  kilowatts  total  capacity,  and  with 
a  traveling  crane  overhead.  For  the  real  estate,  the 
construction  of  the  dam,  canal  and  power  house,  and 
the  complete  equipment  of  the  latter  to  develop  800 
kilowatts,  the  approximate  cost  was  $190  per  kilowatt 
of  generator  capacity.  On  another  small  river  a 
head  of  23  feet  was  created  in  part  by  a  natural  fall 
in  the  bedrock  of  the  stream,  and  in  part  by  a 
masonry  dam.  From  one  end  of  this  dam  a  steel 
penstock  was  carried  to  a  brick  power  house  near  by. 
This  power  house  was  equipped  with  direct-con- 
nected waterwheels  and  generators,  and  with  trans- 
formers for  an  output  of  1,500  kilowatts.  For  this 
complete  hj'draulic  and  electric  plant  the  approxi- 
mate cost  was  Sfifio  per  kilowatt  of  generator  capacity. 
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EXPEUIMENTS     WITH     AlTERN.\TE    CURRENTS    OF    HiGH 
P0TENTI.^L      ANn     HiCH      FREQUENCY.       By      Nikola 

Tesla.      New    York ;      IVIcGraw    Publishing    Com- 
pany.    1904.     Pp.    (five  liy  seven  inches),  ix.,   162, 
with   a   new   portrait   of  the  author  and   40   illus- 
trations in  the  text.     Price,  $r. 
Tesla's   is   a   name  to   conjure  by,   and   this    little 
book  will  not  lack  for  readers,  although  it  is  but  a  ■ 
reprint  of  a   lecture  delivered  several  years  ago  be- 
fore the  Institution  of  Electrical  Engineers  in  London 
and  of  an  article  on  "The  Transmission  of  Electric 
Energ}'  Without  Wires,"  published  in  the  Electrical 
World  and  Engineer  last  spring.    There  is  a  fascina- 
tion  about  the  personality  and   work  of  Tesla,   due 
partly  to  his  fame  as  an  in^-entor,  but  largely  to  his 
daring    conceptions    and    prodigal    predictions.      An 
example    of    the    latter    and    of    the    writer's    fervid 
style  is  the  very  last  paragraph  of  the  book : 

"When  the  great  truth,  accidentally  revealed  and 
experimentally  confirmed,  is  fully  recognized,  that 
this  planet,  with  all  its  appalling  immensity,  is  to 
electric  currents  virtually  no  more  than  a  small 
metal  ball  and  that  by  this  fact  many  possibilities, 
each  baffling  imagination  and  of  incalculable  conse- 
quence, are  rendered  absolutely  sure  of  accomplish- 
ment; when  the  first  plant  is  inaugurated  and  it  is 
shown  that  a  telegraphic  message,  almost  as  secret 
and  non-interferable  as  a  thought,  can  be  trans- 
mitted to  any  terrestrial  distance,  the  sound  of  the 
human  voice,  with  all  its  intonations  and  inflections 
faithfully  and  instantly  reproduced  at  any  other 
point  of  the  globe,  the  energy  of  a  waterfall  made 
available  for  supplying  light,  heat  or  motive  power 
-inywhere — on  sea  or  land,  or  high  in  the  air — human- 
ity will  be  like  an  ant  heap  stirred  up  with  a  stick. 
See  the  excitement  coming!" 
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An  interesting  biographical  sketch  forms  the  in- 
troduction to  the  lecture.  In  this  it  is  said  that 
Mr.  Tesla  is  "tall  and  spare,  with  a  clean-cut,  thin, 
refined  face  and  eyes  that  recall  all  the  stories  one 
has  read  of  keenness  of  vision  and  phenomenal 
ability  to  see  through  things." 


Electric   Heaters  in  New  York  Subway. 

For  the  healing  of  the  ticket  offices  and  toilet 
rooms  of  the  New  York  subway  the  engineers  of  the 
Intcrborough  Rapid  Transit  Company  decided  to 
adopt  the  special  heaters  submitted  for  their  consid- 
eration by  the  Prometheus  Electric  Company  of  New 
\  ork,  which  are  shown  in  the  accompanying  illus- 
tration. 

The  office  heater,  shown  at  the  left,  consists  es- 
sentially of  a  cast-iron  box  supported  on  two  sets 
of  legs,  the  box  being  16  inches  wide,  17  inches 
high  and  4V2  inches  deep.  Air  is  admitted  through 
the  bottom  of  the  heater,  which  contains  a  number 
of  openings,  and  escapes,  after  being  heated,  through 
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an  opening  at  the  top  of  the  heater,  which  is  covered 
by  an  iron  canopy,  leaving  an  air  space  of  one  inch 
between  the  box  and  the  canopy.  To  prevent  any 
possible  overheating  of  the  bo.x,  which  might  cause 
scorching  of  clothing,  a  number  of  slots  are  pro- 
vided on  the  back  of  the  heater  to  facilitate  the 
escape  of  heated  air. 

Two  500-volt,  lo-anipere  switches  are  mounted 
on  a  special  support  at  one  end  of  the  heater,  and 
by  means  of  these  sw-itches  one-half  of  the  full 
heater  equipment  of  each  heater  may  be  used.  A 
ribbed  plate  is  attached  to  the  front  by  means  of 
screws,  and  by  simply  taking  oflf  this  plate  the  in- 
terior of  the  heater  may  be  inspected. 

The  electric  equipment  proper  consists  of  eight 
ironclad  Prometheus  healing  units,  supported  on 
blocks  of  procelain,  which  are  attached  by  means  of 
studs  to  tile  back  of  the  box. 

The  main  circuit  wires  leading  to  the  heater  are 
passed  through  a  special  porcelain  bushing  and  a 
porcelain  tube  at  one  end  of  the  heater,  w'liere 
they  are  connected  to  copper  lugs.  So  simple  is  the 
construction  that  the  entire  electrical  equipment  can 
be  taken  apart  and  replaced  in  10  minutes. 

Prometheus  units  each  have  a  capacity  of  100 
watts,  50  that  the  total  capacity  of  the  heater  is  800 
w^atts.  Each  unit  is  iVi  inches  wide,  12  inches  long 
and  one-eighth  inch  thick. 

The  heater  ^vhich  has  been  adopted  for  use  in 
the  toilet  rooms  is  shown  at  the  right  in  the  pic- 
ture, the  front  of  the  heater  lieing  seen.  The  wall 
plates,  which  measure  14  inches  by  28  inches,  and 
wdiicli  are  finished  in  dull  nickel,  are  to  be  attached 
to  cast-iron  boxes,  wdiich  are  built  into  the  wall  in 
such  a  manner  that  after  the  heater  is  in  place 
the  front  of  it  is  flush  with  the  slate  covering  of  the 
walls. 

'riic  electrical  construction  of  these  heaters  is  simi- 
lar to  that  of  the  tickel-oflice  heaters,  the  same 
parts  being  used  for  both  types  of  heaters.  A  num- 
ber of  these  wall  heaters  are  equipped  with  si.x  iron- 
clad units,  giving  a  total  capacity  of  600  watts,  and 
another  set  of  plates  is  equipped  with  four  units, 
making  a  capacity  of  400  watts.  There  are  four  of 
these  heaters  in  each  toilet  room,  and  they  are  con- 
trolled by  switches  in  such  a  manner  that  the  heaters 
may  be  turned  on  and  oft"  in  sets  of  two,  or  one 
half  of  each  heater  may  be  used  at  anv  one  time,  in 
coniunction  with  one  half  of  any  other  healer.  The 
plate  being  of  the  grid  pattern  permits  of  a  thorough 
circulation  of  the  air,  preventing  overheating  of  the 
plate. 


Elevated    Railway    Traffic    in    Chicago. 

Traffic   on    the   elevated    railroads   of   Chicago    for 
the  month  of  October  was  in  general  a  disappoint- 
ment as  compared  with  Octolier,   1903.     The  North- 
western   Elevated   is   the   only   one   to   show    an    in- 
crease,   having    gained    2.4    per    cent,    over    October,  , 
1003.     The   daily   average  of  the    Metropolitan    was  J 
2.815    below    1903,    while    the    South    Side    Elevated  ' 
show's  a  decrease  of  2.9  per  cent,  for  October  com- 
pared with  last  year.     The  daily  average  of  passen- 
gers carried  by  the  several  roads  for  October,   1903 
and  1904,  is  as  follows:     Northwestern — 1903,  71,617; 
1904,     73, ,^85.       Metropolitan — 1903.     117,387:     1904, 
114,572.     South  Side — 1903.  85.788:    1904,  83.291. 

The  Ciiicago  and  Oak  Park  Elevated  Railway 
also  shows  a  decrease  in  the  daily  .average  of  pas- 
sengers .carried  of  frdui  44.725  in  October,  1903,  to 
43,269  last  month. 
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Single-phase  Railway  System  for  Inter- 
urban    Service. 

Tile  alternating-current  railway  motor  is  not  a 
new  and  untried  experiment.  Previous  to  1902, 
\\hen  Air.  B.  G.  Lamme  publicly  advocated  the 
use  of  single-phase  alternating  current  for  railways. 
a  long  series  of  tests  at  the  Westinghouse  shops  had 
den-onstrated  the  value  of  the  series  alternating- 
current  motor. 

To  the  merits  of  the  direct-current  railway  sys- 
leni,  which  the  alternating  system  retains,  are  added 
others  peculiar  to  the  use  of  the  alternating  current. 
Pro-^iinent  among  iheni  are  the  removal  of  the  volt- 
■igc  limit,  which  lessens  the  cost  of  transmission 
and  also  simplifies- the  problem  of  collecting  large 
amounts  of  power  through  moving  contacts  for  the 
cperation  of  heavy  trains ;  the  higher  efficiency  of 
tran>fonners  as  compared  with  direct-current  rotary 
converters  in  sub-stations,  and  an  increased  car  effi- 
ciency by  the  elimination  of  rheostatic  losses,  thus 
lessening  the  amount  of  power  required  to  operate 
the  system.  Added  to  these  are  the  wide  range  of 
speed  control  and  the  disappearance  of  electrolysis. 
There  is  also  a  material  saving,  both  in  initial  ex- 
pense and  the  cost  of  operation  and  maintenance. 
The  ccst  of  the  alternating-current  car  equipment  is 
cor.-fderably  more  than  that  of  the  direct-current, 
but  the  srtving  in  transmission  circuits  and  the  omis- 
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transformer  any  amount  within  the  capacity  of  the 
regulator.  Ir.  the  "off"  position  the  full  voltage  of 
the  regulaior  is  opposed  to  the  230-volt  circuit  of 
th*^  auto-transformer,  thus  giving  a  low  voltage  for 
starting  the  motors.  At  the  "full-on"  position  the 
entire  voltage  of  the  regulator  is  added  to  that  of 
the  230-volt  circuit  of  the  auto-transformer, -giving 
the  proper  voltage  for  full-speed  running.  The 
regulator  can  le  left  indefinitely  in  either  of  these 
or  in  any  intermediate  position,  and  thus  the  car 
can  be  run  at  any  desired  speed. 

The  operation  of  the  various  magnet  valves  wdiich 
regulate  the  movement  of  each  of  the  above  pieces 
of  apparatus  is  controlled  by  means  of  a  master 
switch,  located  on  the  platform  of  the  car.  There 
are  but  three  positions  for  the  handle  of  the  master 
switch  for  operating  the  car  in  a  forward  direction, 
and  three  corresponding  positions  for  backing. 
When  the  handle  is  turned  to  the  first  notch  on 
either  side  connection  is  made  with  the  magnet 
valves  governing  the  reverse  switch.  Air  is  ad- 
mitted to  the  proper  cylinder  and  the  reverser  thrown 
to  the  proper  position.  When  the  reverse  switch 
has  boon  operated  air  is  then  admi*:ted  to  the  pneu- 
matic cylinder  of  the  circuit-breaker,  and  the  civ'-uit- 
breakcr  is  then  closed.  This  applies  current  to  the 
motors,   and  the  car  starts. 

To  secure  a  higher  speed  the  handle  is  thrown 
to   the   third   notch   which   closes  the  circuit  -to  one 


FIG.     I,       DIAGRAM    OF    CAR    CIRCUITS    OF    SINGLE-PHASE    RAILWAY    SYSTEM. 


sion  of  the  rotar\"  converters  in  the  alternating- 
current  system,  and  the  saving  in  other  respects 
appear   to  leave   a   balance   in   its    favor. 

Ill  the  Westinghouse  system  there  are  three  elec- 
tric circuits  upon  each  car,  as  shown  bj'  the  accom- 
panyirg  diagram.  Fig.  i.  They  are  the  motor  cir- 
cm't.  the  auxiliary-- control  circuit  and  the  lighting 
and  heating  circuit.  In  the  motor  circuit  there  are 
pl'iced  the  circuit -breaker,  main  transformer,  induc- 
i_'o..  regulator,  reverser,  motor  cut-out  switches  and 
motors. 

In  the  auxiliary^-control  circuit  an  electropneumatic 
system  of  control  is  used,  the  various  parts  being 
operated  by  compressed  air  controlled  by  magnet 
valves.  Current  for  the  magnet  valves  is  obtained 
from  a  14-volt  storage  battery  placed  under  the  seat 
of  the  car.  The  use  of  a  separate  low'-voltage  cir- 
cuit  for  this   ser\"ice  is  a  valuable  factor  of  safel}-. 

The  lighting  and  heating  circuit  contains  the  nec- 
essary apparatus  for  lighting  and  heating  the  car 
and  operating  the  air-compressor  motor  w-ith  its 
governor. 

The  motor  circuit  (Fig.  2)  begins  with  an  auto- 
transfcrmer  of  special  design  connected  between  the 
-  trolley  wire  and  the  ground.  This  transformer  is 
so  ?.rranged  that  the  current  of  air  created  by  the 
motion  of  the  car  circulates  through  it,  thus  keeping 
it  cool-  At  a  point  approximately  230  volts  from 
the  ground  a  circuit  is  led  from  this  auto-trans- 
formcr  through  the  secondary  of  the  induction  reg- 
ulator, and  another  tap.  approximately  650  volts 
from  the  ground  is  led  through  the  primary  of  the 
regulator. 

Between  the  atito-t ran s former  and  the  trolley  is 
placed  the  circuit-breaker,  which  also  acts  as  a  mnin 
switch,  and  not  only  automaticalh^  opens  the  circuit 
--vhen  an  overload  occurs,  but  also  whenever  it  is 
desired  to  cut  off  the  current  from  the  car.  This 
circuit-breaker  is  held  in  place  by.  a  compressed-air 
cylinder    working  against  a  powerful  spring. 

The  '.  oltage  applied  to  the  motors,  and  conse- 
quently the  speed  of  the  car,  is  governed  by  the 
induction  legti'ator.  The  circuit  connection?  of  !he 
regulator  are  s^hown  in  Fig.  3.  This  is  in  eiTec;  a 
,  transformer  with  it?  primary  core  and  winding  mova- 
ble wiih  respect  to  the  secondar>\  It  is  operated 
li>-  means  of  a  small  freumatic  motor  contror.cd  by 
elect romagnelic  valves  and  may  be  turned  so  that 
its  voltage  either  opposes  or  aids  that  of  the  auto- 


cf  the  magnet  valves  controlling  the  pneumalic  mo- 
tor, which  drives  the  induction  regulator,  and  air 
is  thus  admitted  to  the  air  motor.  The  regulator 
is  then  turned,  gradually  raising  the  voltage  at  the 
terminals  of  the  motors.  If  the  handle  of  the  mas- 
ter switch  is  left  on  the  third  position  the  regulator 
will  advance  to  the  "full-on"  position,  where  it  v/ill 
be  automatically  stopped.  If  it  is  desired  to  op- 
erate the  car  at  anything  less  than  full  speed,  the 
handle  of  the  master  switch  may  be  brought  back 
to  the  second  position,  and  the  regulator  will  at 
once  stop  and  remain  stationary'.  Under  such  cir- 
cumstances, if  the  handle  is  again  moved  to  the 
third  position,  the  regulator  will  advance  and  in- 
crease the  voltage  at  the  motors  and  consequently 
the  speed  of  the  car.     If  the  handle  is  moved  back 


FIG.    2,       MOTOR    CIRCUIT    OF     SINGLE-PHASE    RAILWAY 
SYSTEM. 

to  the  first  position,  the  regulator  will  return  toward 
the  Hiinimum  position,  low^ering  the  voltage  on  the 
motors,  thus  lowering  the  speed  of  the  car.  If  at 
t.ny  time  it  is  desired  to  cut  off  the  current,  the 
handle  of  the  master  switch  may  be  returned  to  the 
"off"  position,  in  w^hich  case  the  circuit-breaker  will 
open  at  once,  thus  cutting  off  the  current  immedi- 
ateU'. 

The  lighting  and  heating  circuit  is  operated  from 
a  small  auto-transformer,  similar  in  design  to  the 
one  in  the  motor  circuit.  From  this  transformer 
are  supplied  the  lights  in  the  car,  the  heating  cir- 
cuits, It  any,  and  the  small  motor  for  operating  the 
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air  compressor.  The  latter  may  be  controlled  by 
an  automatic  governor  or  by  the  hand  switches, 
which  are  conveniently  located. 

Where  the  voltage  of  the  line  is  r,ooo  or  less,  con- 
nection between  the  car  and  the  trolley  v/ire  is 
established  by  means  of  a  trolley  of  the  ordinary 
type.  For  higher  voltages,  a  trolley  of  the  bow 
type,  especially  designed  for  the  purpose,  is  used. 
'Ihis  is  raised  and  lowered  by  compressed  air  under 

1  Induction  RcguUtor 
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FIG      3.  INDUCTION     REGULATOR      CONNECTIONS      IN 

SINGLE-PHASE    SYSTEM. 

the  control  of  the  motorman.  and  any  danger  from 
shock  in  handling  is  thus  avoided.  The  chief  ad- 
vantages given  by  the  trolley  are  the  substitution 
of  pneumatic  for  hand  control,  wath  the  consequent 
elimination  of  all  danger  from  grounding  through 
the  hand  ropes,  a  continuous  contact  with  the  trolley 
wire  and  the  impossibilitj'  of  the  trollc}'-  slipping 
off  the  wire  and   damaging  the  overhead  structure. 

At  each  support,  the  trolley  wire  is  attached  at 
a  point  alternately  12  inches  to  right  and  left  ot 
the  center  of  the  track,  so  that  it  is  staggered,  and 
The  contact  betv;c<-n  it  and  the  trolley  varies  from 
one  side  to  the  other,  and  thus  undue  wear  at  any 
point  is  prevented. 

The  overhead  structure,  which  is  of  the  catenary 
type,  is  indicated  in  Fig.  4.  show'ing  spans  upon  the 
Inter-works  railway.  The  trolley  wire  is  suspended 
from  a  messenger  cable  by  hangers  of  different 
lengths,  so  graduated  that  the  wire  is  at  all  points 
parallel  with  the  track,  presenting  the  best  possible 
condition  for  continuous  contact  under  high  speeds. 
This  construction  also  gives  a  greater  rigiditj',  with 
the  absence  of  up-and-down  or  sidewise  motion  and 
an  increased  strength  and  consequent  ability  to 
support  loads  of  ice  in  winter  storms.    This  catenarj' 


FIG      4.        CATENARY     TROLLEY     WIRE     FOR     SINGLE-PHASE 
SYSTEM. 

structure  can  be  suspended  from  side  brackets,  as 
shown,  or  the  ordinary,  span  construction  can  be 
adopted-  Grooved  trolley  wire  is  used,  and  since 
it  is  supported  at  frequent  intervals,  great  rigic-ity 
can  l^e  obtained  with  a  small  size  of  wire.  Suitable 
details  of  construction  for  u.se  upon  curves  cf  dif- 
ferent radii,  of  anchors,  steady  strains,  section 
breaks,  turn-outs,  etc.,  have  also  been  careful  Iv  de- 
signed. 


World's   Fair  Visitors  of   Last  Week, 

Among  those  registered  last  week  at  the  booth  of 
the  Western  Electrician  in  Electricity  Building  at  the 
St.  Louis  Exposition  are  the  following-named:  F.J. 
Whybrew,  Richmond.  Va. ;  C.  S.  Gault.  Cooperdale, 
Ohio;  W'.  E.  Boilean,  Dubuque,  Iowa;  Stanley  Pur- 
cell,  Trenton,  Mo.;  John  Van  Skiver,  Davenport. 
Neb.:  O.  B.  Riley,  Fort  Worth.  Texas;  John  L. 
O'Donnell.  Chicago ;  O.  B.  Code.  Madison,  Wis. : 
R.  H.  Ford,  Madison.  Wis. ;  Richard  Stoecker.  Fish- 
ers IsIe^X.  Y. ;  Fred  Jleellarius.  Dayton.  Ohio;  R.  A 
Hart.  Battle  Creek,  Mich.;  A.  H.  Appleby.  Watts 
Fiats,  X.  Y. :  L.  H.  Vankirk,  Galeton.  Pa.;  William 
Canze.  Owosso.  Mich.;  Felin  Miller,  New^  York; 
Mr.  and  Mrs.  C.  W.  Forbrich.  Chicago ;  H.  P.  Den- 
nis. Electricity  Building,  World's  Fair;  William 
^Mclntyre,  Fayette,  N,  D. ;  T.  M.  Meyer  and  wife, 
Milwaukee.  \\'is. ;  J.  D.  Davenport,  Val'leyhead.  Ala. : 
Henry  F.  Scott.  Dennison  Manufacturing  Company, 
South  Framingham,  Mass. ;  T.  \' .  Field,  C  M.  Tele- 
phone Compau}-.  Indianapolis.  Ind. ;  Henry  Whitumb. 
Hudson,  Mass. :  Harold  Macdonald.  Auburn.  N.  Y. ; 
\\\  O.  Grady.  Brooklyn.  X.  Y. :  I.  J.  'xX^ailon.  Brook- 
lyn. X.  Y. ;  J.  Donovan.  Chicago ;  J.  J.  McKinstry. 
Chalybeate.  Miss.:  Otto  G.  Morgan.  Corvallis.  Ore.: 
A.  B.  Wood.  Cottage  Grove.  Ore. ;  A.  R.  Champlin. 
Xewton.  Kan. ;  \\".  T.  Tolch.  Suttersville.  Pa. ;  W.  H. 
Oakley,  Millbury.  Mass. ;  Richard  Tobson,  Fabm, 
Sweden ;  H.  De  Gehepper,  Chicago. 
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Ohio  Telephone  Notes. 

According  to  the  figures  given  out  a  few  clays 
ago  the  Cuyahoga  Telephone  Company  of  Cleveland 
has  added  3.000  subscribers  since  the  new  switch- 
board was  cut  in  last  March. 

Reports  from  Toledo  show  that  the  Toledo  Home 
Telephone  Company  has  g.oco  subscribers  in  its  ter- 
ritoo'-  Toledo  seems  to  be  good  soil  for  anything 
that   has   Independence    about   it. 

The  \cw  Lyme  Telephone  Company.  Xcw  Lyme, 
has  been  incorporated  with  a  capital  stock  of  $600. 
M.  A.   Smith  and  others  are  interested  in   it. 

S.  \\'.  Harvey  has  purchased  the  telephone  inter- 
ests of  the  L.  C.  Hayes  estate,  the  propertj-  being 
located  in  Washington  and  Morgan  Counties.  A 
company  called  the  Barlow  and  W'atcrtmvn  Tele- 
phone Company  has  been  incorporated  with  a  capi- 
tal stock  of  $10,000  to  take  charge  of  the  Ilayes- 
Harvey  and  the  Hayes.  Harvey  and  Fisher  lines. 
including  a  half  interest  in  the  Beverly- Waterferd 
e.\change.  and  the  McConnellsvillc.  Stockport.  Low- 
ell, Marietta  and  Fisher  and  VVolcott  lines.  Construc- 
tion work  on  the  trunk  lines  will  be  pushed  along  as 
fa.st  as  possible.  All  the  lines  will  be  connected 
with  the  Watcrtown  exchange  and  the  business  will 
be  looked  after  from  that  point.  A  large  part  of  the 
slock  of  the  new  company  was  sold  at  once. 

Through  President  John  Kilgour.  the  Cincinnati 
and  Suburban  Bell  Telephone  Company  has  offered 
a  reward  of  $i,coo  for  the  apprehension  and  convic- 
tion of  the  murderer  or  murderers  of  .-Mnia  Stein- 
way,  an  operator  at  the  Park  exchange,  who  n-.et 
death  on  the  night  of  November  2d  while  on  her 
way  home  from  work.  She  is  the  tliird  victim  oi 
a  supposedly  insane  or  degenerate  person  who  lies 
in  wait  about  Winton  Road  and  Spring  Grove  Ave- 
nue for  girls  whom  he  picks  out  while  on  the  street 
or  riding  on  cars. 

A  new  exchange  has  been  opened  in  a  temporary 
building  at  Lakewood  by  the  Cleveland  Telephone 
Company  and  at  first  has  300  subscribers.  A  hand- 
some building  will  be  erected  on  the  front  of  the 
lot  that  has  been  purchased.  The  need  of  additional 
facilities  caused  the  company  to  put  an  exchange 
in  temporary  quarters  until  the  building  can  be 
erected. 

Federal  telephone  matters  have  been  quiet  for 
some  time,  but  negotiations  are  still  in  progress  for 
the  settlement  of  all  the  claims  against  the  company. 
It  is  believed  that  will  be  done  before  the  expiration 
of  the  time  limit  next  April  if  the  creditors  main- 
tain a  broad  view  of  the  situation.  All  the  com- 
panies are  now  doing  well  and  it  i;  believed  that 
everything  will  be  done  to  bring  about  a  settlement 
that    will   be   satisfactory    to   all. 

An  attachment  has  been  issued  for  Sol  Kineon 
and  George  Kineon  of  Cincinnati  by  the  courts  at 
Covington,  Ky..  on  the  ground  that  they  are  guilty 
of  contempt  of  court  in  stretching  wire  througb 
the  city  after  an  injunction  had  been  granted  re- 
straining them.  The  Kineons  are  claimed  to  be  the 
principal  owners  of  the  Merchants'  Police  and  Dis- 
trict Telegraph.  Company,  against  which  the  injunc- 
tion was  directed.  C. 


Company  shows  that  the  gross  earnings  of  the  com- 
pany for  the  last  year  are  $434,570.  Dividends  on 
the  $i,500.coo  stock  amounted  to  $85,000,  and  the 
net  surplus  was  $101,244.  R- 


Telephone   News  from   the   Northwest. 

The  Morrison  County  Telephone  Company  has  ar- 
ranged to  secure  long-distance  service  at  Swanville 
and  Grey  Eagle,  Minn.,  over  the  lines  of  the  Min- 
nesota  Central   Telephone  Company. 

The  Tri-state  Telephone  Company  expects  to  have 
its  long-distance  line  from  the  Twin  Cities  con- 
nected with  Grand  Forks,  N.  D..  by  November  15th. 

T.  A.  Jack  has  been  placed  in  charge  of  the  IVIin- 
nesota  Central  Telephone  Company  at  Park  Rapids, 
Minn. 

The  Northwestern  Telephone  Exchange  Company 
is  about  to  make  extensive  changes  in  its  pole  sys- 
tem at  Anoka,  Minn.,  removing  many  of  the  lines 
to  the  alleys  and  clearing  the  streets  as  much  as 
possible. 

A  telephone  line  is  to  be  built  from  Dunbar, 
Mich.,  to  Girard  Junction  by  the  Girard  Lumber 
Company. 

The  Union  Telephone  Company  has  completed  a 
local   exchange   for  Finley.   N.  D. 

The  DasscI  and  Cottonwood  Telephone  Exchange 
Company  has  its  new  e-xchange  at  Dassel,  Minn.,  in 
operation.  It  connects  with  the  long-distance  line 
of   the  Tri-state   Telephone    Company. 

Representatives  of  .30  Indeiiendent  telephone  com- 
panies met  at  Janesville.  Wis.,  last  week  and  declared 
against  any  alliance  with  the  Bell  organization  or 
any   connections    for   toll    service. 

Fourteen  Independent  telephone  companies  of 
central  Nebraska  have  organized  the  Central  Ne- 
braska Toll  .\ssociation.  The  meeting  w;is  held  at 
Shelton. 

The  Kiron  (Iowa)  Telephone  C<inipany  has  built 
a  line  to  Boyn. 

The  Homdahl  Telephone  Company  of  Forest  City. 
Iowa,  has  its  line  completed. 

A  new  telephone  line  is  being  constructed  from 
Wauko,  Iowa,  to  Hanover. 

The  Midlaiul  Telephone  Company  of  Milford. 
Iowa,  is  building  a  line  to  Lake  Park  and  Spirit 
Lake. 

The  Citizens'  Telephone  Company  will  erect  a 
modern  exchange  building  at  Racine,  Wis.,-  at  a 
cost  of  $30,000. 

The  annual   report   of   the   Twin   City   Telephone 


Southeastern  Telephone  Developments. 

F.  C.  Toepleman.  general  manager  of  the  Home 
Telephone  and  Telegraph  Company,  has  cut  in  the 
system  at  New  Bern,  N.  C.  The  local  system  has  a 
modern  exchange  with  ?n  ultimate  capacity  of  Soo 
subscribers. 

The  Soutl'.ern  JBell  Telephone  Company  and  the 
citizens  of  Greensboro,  N.  C,  have  about  settled  all 
differences  as  to  rates.  A  committee  of  five  will 
be  selected  to  hear  all  complaints  against  the  tele- 
phone company   hereafter. 

A  25-mile  telephone  line  has  been  completed  by 
the  city  of  Lynchburg,  Va..  to  connect  with  the  city 
water-supplv    plant   being   built    on    Pedlar   River. 

L. 


GENERAL  TELEPHONE  NEWS. 

The  Citizens'  Telephone  Company  has  sold  its 
plant  in  Trinidad,  Colo. 

The  Filmore  County  Teleplione  Company  has  sus- 
tained a  considerable  fire  loss  at  Geneva,  Neb. 

The  .Alvin  and  Angleton  Telephone  Company  of 
.■\lvin,  Texas,  is  extending  its  line  to  Friendswood. 

The  W^hitewater  Telephone  Company  has  been 
incorporated  in  Whitewater,  Kan.,  with  a  capital  stock 
of  $15,000. 

The  coast  south  of  Monterey,  Cal.,  is  included 
in  the  plans  of  the  'V'antana  Power  Company  for  a 
telephone  line. 

The  Pckin  Co-operative  Telephone  Association  of 
Pekin.  Kan.,  has  been  incorporated,  with  a  capital 
stock  of  $4,500. 

The  Home  Telephone  and  Telegraph  Company 
of  Santa  Monica  and  Ocean  Park,  Cal.,  has  been 
incorporated  with  a  capital   stock  of  $250,000. 

J.  Sutton  of  Pasadena,  Cal.,  acting  on  behalf  of 
W.  D.  Porterfield.  has  applied  to  the  trustees  of 
Santa    Monica,    Cal.,   for   a   telephone   franchise. 

A.  F.  Stearns,  C.  L.  Beckley  and  E.  M.  Brooks 
have  been  appointed  by  the  Oakland  Development 
League  of  Oakland,  Ore.,  to  solicit  subscriptions 
toward  installing  a  telephone  system  at  that  place. 

The  supervisors  of  Los  .Angeles  County,  Cal., 
have  granted  to  Louis  Blankenhorn  a  permit  for 
a  telephone  and  telegraph  line  in  Cahuenga  Val- 
ley, Ballona,  Centinela  and  Santa  Monica  Road  dis- 
tricts. 

The  lines  of  the  Home  Telephone  Company  of 
Kansas  City,  Mo.,  are  being  cut  b}'  strikers  and  con- 
siderable damage  has  already  been  done.  The  com- 
pany has  offered  a  reward  for  the  arrest  of  persons 
cutting  the  line. 

The  Board  of  County  Commissioners  of  Lincoln 
County,  N.  M.,  has  granted  a  franchise  to  O.  P. 
Pierson  for  a  right-of-way  to  construct  telephone 
lines  in  Lincoln  County.  A  line  between  Capilan 
and  Lincoln  is  to  be  in  operation  within  90  days. 

A  merger  has  been  effected  of  the  Telephone  and 
Telegraph  Company  of  New  Jersey  wnth  the  .Ameri- 
can Telephone  and  Telegraph  Company  of  New- 
Jersey  under  the  corporate  name  of  the  latter  com- 
pany. The  companies  are  identified  with  the  Bell 
telephone  system. 

The  trustees  of  Mill  Valley.  Cal.,  will  receive 
sealed  bids  up  to  8  p.  m..  December  20th,  for  a 
franchise  to  erect  telegraph  and  telephone  poles  and 
wires  and  to  transmit  telegraph  and  telephone  mes- 
sages and  electricity  for  light  and  power  along  some 
of  the  streets  of  Mill  Valley,  as  applied  for  by  the 
Mill  Valley  and  M't.  Tamalpis  Scenic  Railway. 
S.  H.  Roberts  is  the  town  clerk. 

The  i\tichigan  State  Telephone  Company  has  a 
gang  of  men  in  Marshall.  M'ich.,  fi.xing  up  the  city 
line  and  also  putting  up  poles  for  the  farmers'  line. 
When  the  Marshall  Telephone  Company  (Independ- 
ent) started  in  the  Bell  company  lost  nearly  all  of 
its  business,  but  now  that  the  exchange  has  passed 
into  the  hands  of  the  Citizens'  Telephone  Company 
of  Grand  Rapid-^,  the  Bell  is  making  a  bid  for  busi- 
ness again.  It  will  put  in  long-distance  instruments 
in  all  business  places,  and  is  making  contracts  for 
free  service  until  such  time  when  it  will  have  an 
exchange  numbering  300  telephones. 

A  peculiar  accident  was  reported  in  the  daily 
newspapers  of  October  2Sth,  in  w'hich  a  man  by  the 
name  of  .Adams  received  a  severe  shock  while  con- 
versing over  a  telephone  at  Indianapolis,  Tnd.  He 
was  talking  over  one  telephone  line  when  he  came 
in  contact  with  a  telephone  of  another  systcnii 
thereby  receiving  the  shock.  .A  prominent  official 
of  the  Indianapolis  Telephone  Company  asserts  that 
the  instrument  belonging  to  bis  compnny  was  in  per- 
fect working  order  at  the  lime  of  the  accident  and 
was  found  lo  be  so  early  the  next  morning  and  that 
there  was  no  possibility  of  the  man  having  received 
the  shock  from  the  set  of  his  company. 


The  Trouble  Shooter. 

Stories  by  the  score — stories  more  wonderful  than 
many  adventures  recounted  by  writers  of  fiction — 
might  be  told  of  the  deeds  of  the  telephone  trouble 
shooters.  Years  ago  there  was  a  telephone  pole  line 
in  the  Mosquito  Pass,  far  up  the  Rocky  Mountains. 
The  name  of  the  place  is  singularly  inappropriate 
in  winter  when  the  snow  is  often  20  feet  deep.  The 
pole  line  was  frequently  broken  by  storms  and  snow- 
slides,  although  the  stout  poles  were  placed  at  dis- 
tances- of  only  100  feet.  To  reach  the  pass  over  the 
snow  when  the  winds  howled  and  the  thermometer 
was  below  the  zero  point,  while  at  any  moment  tons 
of  snow  and  earth  mingled  with  great  boulders 
might  come  tearing  down  the  mountain  side,  w-as  a 
task  which  called  for  the  skill  and  the  daring  of 
the  trained  mountaineer.  Men  were  always  ready 
for  the  work.  Perhaps  they  were  not  the  most  ex- 
pert when  it  came  to  making  electrical  connections, 
but  again  and  again  they  braved  the  perils  of  the 
pass  and  restored  communication.  A  cable  now 
stretches  through  that  narrow  defile.  It  is  laid  on 
the  mountain  rock  and  kept  in  place  by  piles  of  stone. 
It  works  as  well  when  covered  by  20  feet  of  snow 
in  winter  as  when  the  hardy  mountain  grasses  and 
flowers  grow  around  it  in  summer:  but  men  in  the 
service  of  the  Bell  companies  still  tell  of  the  days 
when  the  trouble  shooters  made  their  winter  visits 
to  the  forbidding  pass  with  the  inappropriate  name. 

Even  in  the  heart  of  great  cities,  during  the  storms 
of  winter,  the  skill  and  ingenuity  of  the  trouble 
.shooters  are  often  taxed  to  repair  the  damage  done. 
'J'here  is  a  case  on  record  where  in  the  city  of  New- 
York  employes  of  the  Bell  Telephone  Company 
strung  their  wires  along  the  fences  of  residence 
streets,  carried  them  over  the  roofs  of  ice-covered 
buildings,  and  when  they  encountered  a  church  belfry 
took  the  line  in  through  the  window  on  one  side  and 
out  through  the  window  on  the  other.  It  .was  in 
the  work  of  the  trouble  shooters,  after  a  severe 
storm  in  Massachusetts,  that,  so  far  as  known,  fence 
wires  were  first  used  as  part  of  a  telephone  line. 
The  pole  lines  were  down  for  a  long  distance,  and 
to  bridge  the  gap  a  cable  was  used,  but  it  was  not 
quite  long  enough,  and  then  connection  was  made 
through  tile  wires  of  a  nearby  fence  to  the  point 
where  the  pole  line  was  still   standing. 

Whether  he  w-ages  bis  war  with  the  elements  in  the 
snowdrifts  of  a  northern  winter,  or  the  rush  of 
swollen  rivers  in  the  season  of  freshets,  the  trouble 
shooter  shows  himself  quick  to  adapt  the  means  at 
hand  to  his  purposes.  i)uring  the  floods  at  Kansas 
City,  in  the  summer  of  1903,  the  Missouri  and  Kansas 
Telephone  Company  of  the  Bell  system  was  the  only 
public-service  corporation  which  continued  business. 
Electric  lights  ceased  to  illuminate  streets  and  build- 
ings; as  locomotives  could  not  swim,  railroad  men 
gave  up  the  attempt  to  run  their  trains ;  and  boats 
took  the  place  of  the  street  cars.  But  the  telephone 
managers,  with  the  assistance  of  the  trouble  shooters, 
kept  their  lines  working.  When  the  wires  were 
broken  at  one  point  they  were  promptly  strung  at 
another.  Men  in  boats  strung  cables  along  a  bridge, 
one  span  of  w-hich  had  disappeared.  They  had  no 
sooner  finished  the  work  than  the  rest  of  the  bridge 
w-ent  down  with  a  crash,  taking  the  telephone  wires 
with  it.  Thereupon  spars  were  erected,  one  on  each 
side  of  the  river,  and  wires  were  stretched  between 
them.  Service  over  these  wires  was  maintained  until 
cables  could  be  strung  across  the  piling  of  one  of 
the  ruined  bridges. 

The  task  of  keeping  up  communication  from  bank 
to  bank  of  the  ri\er  was  not  the  only  one  which 
kept  the  trouble  shooters  busy  day  and  night.  When 
the  man  whose  ofiice  on  the  first  floor  of  his  estab- 
lishment was  under  water  began  to  do  business  in 
the  second  story,  the  telephone  employes  came  in 
boats  to  put  a  telephone  where  it  could  be  used 
without  the  necessity  of  diving.  The  young  women 
who  sat  before  the  switchboards  in  one  of  the  central 
oflices  of  the  company  were  carried  to  and  from 
their  work  in  rowboats.  The  company  stood  back 
of  the  force  of  trouble  shooters  and  supplied  the 
means  to  do  the  work  required  in  the  emergency. 
Its  efforts  were  crowned  with  success,  and  the  opera- 
tion was  pertinently  described  by  the  man  who  said. 
"In  order  to  enable  people  to  talk  by  telephone 
during  the  flood  the  company  spent  money  like 
water." 

The  life  of  the  trouble  shooter  offers  a  A-aricty  of 
experiences  lacking  in  the  ordinary  occupations  of 
life,  and  it  possesses  a  fascination  to  some  men  which 
keeps  them  at  the  work  so  long  as  they  are  physically 
able  to  do  it.  Even  the  uncertainty  of  what  he  is 
to  meet  when  he  reaches  the  seat  of  the  trouble  adds 
interest  to  the  work  of  the  trouble  shooter.  .Aroused 
from  sleep  in  the  middle  of  the  night,  perhaps  with 
a  snowstorm  raging  without,  he  dresses  with  the 
speed  of  a  fireman,  gets  his  kit  and  plunges  into 
the  darkness.  Supported  by  a  strap  over  his  shoul- 
der, the  trouble  man  has  on  his  back  a  set  of  tele- 
phone instruments  which  enable  him  to  talk  with 
the  office  when  he  has  reached  a  point  where  he 
finds  that  the  wires  are  broken.  He  carries  a  small 
coil  of  wire  and  another  of  rope.  He  has  a  pair  of 
"come-alongs,"  an  expressive  name,  because  with 
these  appliances  he  forces  the  ends  of  a  broken  wire 
to  come  together.  The  "come-alongs"  consist  of  two 
small  vices  attitched  to  each  other  with  rope  and 
tackle.  He  also  has  a  supply  of  small  copper  tubes 
used  in  holding  the  wires  in  place  while  he  is  splicing 
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them,  plyers  for  twisting  and  cntting  the  wires,  a 
clamp  used  in  the  same  operation,  a  hatchet,  a  screw- 
driver, a  number  of  short  pieces  of  copper  wire,  and 
several  glass  insulators.  Most  of  these,  with  several 
other  small  articles,  are  fastened  to  a  broad  leather 
belt.  To  rings  in  the  belt  the  trouble  shooter  fastens 
a  strap  long  enough  to  go  around  the  largest  pole, 
so  that  when  he  reaches  the  top  his  hands  may  be 
tree.  The  strap  also  prevents  his  making  a  quick 
return  to  the  ground  in  case  his  spurs- pull  out  of 
the  wood,  and  for  this  reason  it  is  called  the  safety. 
To  this  collection  of  glass,  leather,  and  hardware 
are  added  the  spurs  which  the  trouble  shooter  straps 
to  his  feet  to  enable  him  to  climb  poles.  He  carries 
a  weight  almost  equal  to  that  of  the  kit  of  a  soldier 
in    heavy-marching   order. 

When  he  starts  out  to  locate  a  break  in  the  line 
t  h  e  trouble  shooter  knows 
about  where  he  w^ill  find  it, 
for  in  every  telephone  office 
there  is  apparatus  which  will 
indicate  pretty  nearly  w  here 
the  trouble  exists.  To  reach 
the  place  he  may  walk  several 
miles  through  the  snow  or 
perhaps  he  goes  on  horseback. 
Often  he  is  obliged  to  climb 
-  a  number  of  poles  before  be 
finally  locates  and  remedies  the 
trouble.  He  cannot  make  his 
way  skyward  when  encumbered 
by  a  heavy  overcoat,  and  so 
he  leaves  it  on  the  ground, 
although  the  temperature  may 
be  below  zero.  And  very 
likely  when  he  has  retraced 
his  way  to  the  telephone  office 
the  trouble  shooter  finds  that 
more  trouble  has  been  detected, 
and  he  immediately  sets  cut 
on   another  trip. 

All  the  troubles  for  which 
the  trouble  shooter  goes  on 
his  hunting  expeditions  are  not 
by  any  means  due  to  the  ele- 
ments. There  are  places  in 
the    West     wdiere    the    frolic- 

fome  cow-puncher  riding  gaily  to  town  seldom 
resists  the  opportunity  to  shoot  up  a  few^  of  the 
insulators  on  the  telephone  poles.  The  energetic 
small  boy,  \vhen  he  finds  that,  by  attaching  it 
to  a  string  and  whirling  it  around  his  head  he 
can  lodge  a  tin  can  among  the  telephone  wires,  re- 
gards that  as  a  pleasing  diversion.  It  incidentally 
makes  work  for  the  trouble  shooter,  but  the  small 
boj""  very  likely  does  not  know  that,  and,  possibly, 
if  he  does,  w-ould  regard  the  sport  as  even  more 
amusing. 

Telephone  cable  lines  make  work  for  the  trouble 
shooter.  The  lead  sheath  which  encloses  the  cable 
must  be  perfectly  airtight.  An  opening  the  size  of 
a  pinhole  will  make  a  section  of  cable  worthless. 
To  examine  a  cable  suspended  from  poles,  the  troub'e- 
man  travels  along  the  line  on  a  cable  car — not  the 
kind  of  a  cable  car  which  formerly  ran  in  the  streets 
of  large  cities,  but  a  small  seat  suspended  by  rods 
from  two  grooved  w^heels.  The  w-heels  run  on  the 
wire  rope  to  which  the  cable  is  attached,  and.  sitting 
in  this  car,  the  trouble  shooter  hauls  himself  from 
pole  to  pole,  scanning  the  surface  of  the  lead  sheath. 
\Mien  he  reaches  a  pole  he  lifts  his  car  around 
it  and  resumes  the  journey  he  is  making  through 
the  air. 

Even  the  cables  buried  in  conduits  under  the  city 
streets  often  help  to  keep  the  trouble  shooter  -busy. 
Many  curious  accidents  have  happened  to  these  cable 
lines."  Once  in  the  city  of  Denver  it  was  found  that 
an  underground  line  was  not  working.  The  instru- 
ments at  the  central  office  located  the  trouble  in  a 
section  of  the  cable  which  extended  beneath  an  alley. 
'  The  troubleman  went  there,  but  could  see  nothing 
wrong.  It  w^as  evident  that  the  pavements  had  not 
been  disturbed  for  a  long  time,  and  there  w-as 
nothing  above  ground  wdiich  indicated  that  anything 
was  w'rong.  Repeated  tests  showed  that  the  trouble 
was  in  that  localit\\  and  finally  a  trench  was  dug. 
and  it  was  then  found  that  an  iron  pipe  had  been 
driven  through  the  conduit.  The  owner  of  a  build- 
ing on  one  side  of  the  alley  had  made  a  contract 
to  heat  a  building  on  the  other,  and  the  soil  being 
soft,  the  steam  pipe  had  been  driven  through  it, 
smashing  the  conduit  and  destroying  communication 
through  the  cable. 

Without  the  trouble  shooter  and  his  works  the 
telephone  service  would  be  frequently  interrupted. 
With  his  assistance  the  Bell  telephone  companies 
wage  a  never-ending  war  against  destructive  ele- 
ments. Often  he  reoairs  the  broken  line  before  the 
subscriber,  whose  telephone  is  at  the  end  of  it,  has 
occasion  to  use  the  instrument.  In  the  case  of  a 
-conflagration,  such  as  that  which  swept  away  a  large 
portion  of  the  business  section  of  the  city  of  Balti- 
more, the  trouble  shooters  are  at  work  before  the 
ruins  have  cooled,  so  that  the  business  men  who  are 
burned  out  mav  have  telephone  service  as  soon  as 
they  have  found  temporary  quarters. — From  a  book- 
let distributed  at  the  Bell  telephone  booth  at  the  St. 
Louis  Exposition. 


Automatic  Telephone  Exhibit  at  the 
World's  Fair. 

The  Automatic  Electric  Company  of  Chicago  an- 
nounces that  the  iury  of  awards  of  the  Louisiana 
Purchase  Exposition  has  awarded  the  grand  prize 
to  its  exhibit  of  automatic  telephones  and  switch- 
boards. This  award  is  for  general  e.xcellence  in 
group  70,  which  includes  all  forms  of  telephone 
switchboards,  telephones,  telephone  apparatus,  ap- 
pliances,   appurtenances    and    supplies. 

The  Automatic  Electric  Company  is  the  only  In- 
dependent telephone  manufacturer  to  receive  the 
grand  prize,  which  is  the  highest  award  in  the 
power  of  the   Exposition   officials   to  make. 

The  company's  exhibit  is  one  of  the  most  inter- 
esting  and    noteworthy    in    Electricity.  Building.      It 
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occupies  a  conspicuous  position  in  Section  24  and  is 
housed  in  a  finely  appointed  pavilion  of  its  own. 
An  interior  view  of  the  pavilion  is  shown  in  the 
accompanying  picture.  The  exhibit  proper  consists 
of  a  complete  automatic  telephone  exchange  of  the 
ro,cco  type,  di\ided  into  two  switchboards  and  hav- 
ing powder  equipment  and  all  other  accessories.  To 
this  exchange  is  connected  a  large  number  of  tele- 
phones scattered  throughout  the  exhibit  and  Elec- 
tricity Building.  The  automatic  service  has  been  in 
constant  use  by  the  officials  of  the  electrical  build- 
ing since  the  opening  of  the  Fair.  The  exhibit  is 
in  charge  of  Harry  S.  Durant  of  the  sales  depart- 
ment of  the  Automatic  Electric  Company,  assisted 
by  James  Strasburg  of  the  mechanical  department. 


The  Wellington  and  Cowley  County  Traction 
Line  has  been  incorporated  with  a  capital  of  $.^co.- 
000.  to  construct  lines  centering  in  Wellington,  Kan. 


Infringement    Litigation     on    Scribner- 
McBerty  Patent. 

Judge  D.  J.  Hazel  of  the  United  States  Circuit 
Court,  Western  District  of  New  York,  in  a  lengthy 
opinion  sustains  the  Rochester  Telephone  Company 
as  defendant  in  the  suit  brought  by  the  Western 
Electric  Company  to  establish  infringement  by  the 
defendant  of  certain  claims  of  United  States  patent. 
No.  559,411,  granted  in  1896  to  Charles  E.  Scribner 
and  Frank  R.  McBerty  and"  subsequently  assigned 
to  the  complainant. 

The  invention  relates  to  improvements  in  signaling 
apparatus  for  telephone  switchboards,  and,  as  the 
specification  states,  particularly  concerns  "a  mode 
of  operating  the  signals  for  connection  and  discon- 
nection upon  a  switchboard  in  which  the  signals  are 
controlled  by  relays  in  the  line  circuit  actuated  in 
the  use  of  the  telephones  at  the  sulj-stations."  Its 
object  is  "to  provide  means  for  operating  the  sig- 
nals for  disconnection  and  to  prevent  the  waste  of 
*  current  through  these  signals  while  they  are  not 
in  use. 

After  reviewing  the  evidence  in  the  case  and  the 
merits  of  the  invention  at  length,  Judge  Hazel 
concludes;  "Steps  forward  in  the  art  of  telephony 
are  but  natural  results  of  the  persevering  experi- 
menting of  the  many  skilled  electricians  constantly 
engaged  in  adjusting  and  adapting  familiar  princi- 
ples to  new  objects  and  uses.  Every  advance  is  not 
entitled  to  patentable  distinction.  Careful  considera- 
tion has  been  given  all  the  evidence  and  especially 
that  of  Professor  Jackson,  ]\Ir.  Dunbar  and  Mr. 
Dean,  upon  the  questions  of  anticipation  and  want 
of  invention.  These  defenses  are  established  by 
preponderating  evidence.  The  substitutioji  by  the 
complainant  as  a  supervisoiy  signal  organization  of 
the  familiar  line-signal  organization,  for  the  fore- 
going reasons,  has  not  sufficient  merit  to  entitle  it  to 
ihe  protection  of  the  patent  law.  The  presumption  of 
validity  to  which  the  patent  is  entitled  by  virtue  of 
its  issuance  is  outweighed,  and  the  Scribner  and 
iMcBerty  patent,  though  of  superior  utility,  is,  never- 
theless, devoid  of  invention.  ISly  conclu.^inn  is  thai 
the  application  of  the  principle  of  the  O'Conncli 
patent  to  the  subscriber's  line  was  a  mere  improve- 
ment without  involving  the  exercise  of  inventive 
faculty.  Other  questions  presented  on  argument 
need  not  be  considered.  The  bill  should  be  dis- 
missed with  costs." 


NeutraMzing  Winding  for  Transform  ars 

In  transformers  so-  designed  that  the  current  flows 
into  or  out  of  the  middle  or  other  intermediate  point 
of  a  winding  it  is  necessary  that  the  current  flowing 
in  one  portion  of  the  winding  toward  or  from  the 
middle  point  should  neutralize  in  its  magnetic  effects 
the  current  flowing  to  or  from  the  middle  point  in 
the  other  portion  of  the  winding.  This  neutralization 
is  ordinarily  sufficiently  complete  in  the  case  of  the 
shell-type  transformer  if  the  point  at  which  the  cur- 
rent enters  is  central  in  the  winding  space.  In  the 
core-type  transformer,  however,  one-half  of  the  wind- 
ing is  placed  on  one  leg  of  the  core  and  the  other 
half  on  the  other  leg.  This  means  that  the  reactance 
betw-een  the  two  halves  of  the  winding  is  very  high 
and  that  the  magnetic  effect  of  the  currents  in  the 
two  halves  of  the  winding  would  to  no  great 
extent  be  neutralized  when  the  currents  in  the 
two  halves  diflfer  appreciably  in  value.  The  desired 
result  may  be  secured  by  making  use  of  multiple- 
connected  windings  co-operating  with  the  first-men- 
tioned windings,  these  windings  consisting  of  two 
coils  on  each  leg  of  a  transformer,  the  coils  on  one 
leg  connected,  respectively,  in  series  with  the  coils 
on  the  other  leg.  The  two  pairs  of  sets  of  coils  are 
then  connected  in  multiple  with  each  other,  due  to 
which  arrangement  any  inequality  of  current  betwecii 
the  two  halves  or  portions  of  the  first-mentioned 
winding  has  its  magnetic  effect  distributed  equally 
to  each  of  the  legs  of  the  transformer  core  through 
the  close  inductive  relation  of  the  multiple-connected 
coils,  which  may  act  as  either  secondaries  or  pri- 
maries with  respect  to  the  winding. 

These  features  form  the  basis  of  a  patent  recently 
issued  to  Walter  S.  Moody  of  Schenectady  and 
assigned  by  him  to  the  General  Electric  Company. 

Fig.  I  is  an  illustration  of  one  of  the  various  em- 
bodiments of  which  the  principle  is  capable,  while 
Fig.   2   is   a   simplified   diagram   of  circuits. 

In  the  particular  system  of  phase  transformation 
shown   in  the  diagram  a  primary,  or,  it  may  be,  a 
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secondary,  of  one  transformer  has  one  of  its  ter- 
minals connected  into  the  middle  point  of  a  corre- 
sponding primary  or  secondary  on  another  trans- 
former. The  three  remaining  terminals  are  connected 
to  leads,  which  form  a  vehicle  for  three-phase  cur- 
rents. The  remaining  windings  on  the  two  trans- 
formers carry  quarter-phase  currents.  The  ■  trans- 
former which  has  one  of  its  windings  connected  into 
the  middle  point  of  a  winding  on  the  other  trans- 
former has  received  the  name  of  "teaser,"  the  other 
transformer  being  called  the  "main"  transformer. 
For  purposes  of  interchangeability  these  transformers 
are  made  identical  in  construction ;  but  each  is  pro- 
vided with  taps  in  its  windings,  so  that  it  may  serve 
either  as  a  teaser  or  as  a  main  traansformer. 

In  Fig.  I  the  main  transformer  has  its  core  indi- 
cated at  (i),  and  the  teaser  has  its  core  indicated 
at  (2).  The  teaser  winding  consists  of  two  coils 
(3' 4)  on  the  respective  legs  of  the  core  (2").  these 
coils  being  connected  in  series  with  each  other,  with 
one  terminal  leading  to  the  junction  ("5)  between 
two  coils  (6)  and  (7),  similarly  arranged  on  the 
core  (i)  of  the  main  transformer,  and  the  other 
terminal  to  one  of  the  three-phase  mains  or  leads 
(8).  The  remaining  three-phase  leads  are  connected 
to  or  constitute  continuations  of  the  terminals  of  the 
windings,  as  indicated.  The  teaser  winding  requires 
to  be  of  less  voltage  than  the  voltage  of  the  winding 
(67)  of  the  main  transformer,  for  which  reason 
the  terminals  of  its  coils  when  the  latter  are  used 
together  as  a  teaser  winding  are  brought  out  from 
the  winding  at  short  distances  from  the  ends,  as 
indicated  at  (11)  (12).  The  windings  of  the  main 
transformer  are  provided  with  similar  taps,  so  that 
less  than  the  whole  winding  may  be  utili;^ed  in  case 
the  transformer  is  used  as  a  teaser. 

On  each  leg  of  the  core  of  the  main  transformer 
are  provided  two  secondary  windings.  The  inside 
coil  on  the  one  leg  is  connected  in  series  with  the 
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outside  coil  on  the  other  leg  of  the  core,  the  remain- 
ing eoils,  which  arc  respectively  outside  and  inside 
coils,  being  also  connected  in  series  with  each  otlier. 
The  two  sets  of  coils  thus  cross-connected  are  joined 
in  multiple  with  each  other  across  two  of  the  quarter- 
phase  mains  (19)  (20).  The  four  secondary  coils 
(21)  to  (24)  inclusive  on  the  core  of  the  teaser 
transforuier  are  similarly  connected  to  the  remaining 
two-phase  mains. 

The  relations  of  the  windings,  which  are  shown 
in  cross-section  in  Fig.  i,  may  perhaps  be  rendered 
a  little  clearer  by  reference  to  Fig.  2,  in  which  the 
teaser  and  main  windings  are  represented  at  (3  4) 
and  (6  7),  respectively.  The  corresponding  second- 
ar>-  windings  on  the  main  transformer  are  indicated 
at  (15)  to  (iS),  inclusive,  while  the  secondary  wind- 
ings on  the  teaser  transformer  are  similarly  indicated 
at   (21)   to  (24).  inclusive. 

By  reference  to  Fig.  2  it  will  be  evident  that  idle 
current  flowing  in  the  main  winding  on  either  side 
^S     24       P3 


-/9 

FIG.     2.       NEUTRALIZING    WINDING    FOR    TRANSFORMERS. — 
DIAGRAM    OF    CONNECTIONS. 

of  the  junction  must  operate  inductively  upon  the 
adjacent  secondary  windings,  thereby  giving  rise  to 
a  corresponding  flow  of  idle  current  in  these  wind- 
ings. The  idle  current  thus  generated  in  the  wind- 
ings on  one  leg  of  the-  transformer  necessarily  flows 
in  the  corresponding  secondary  windings  upon  the 
other  leg  of  the  core,  the  secondary  windings  on  one 
core  leg  being  respectively  in  series  with  the  corre- 
sponding windings  on  the  other  leg  of  the  core.  The 
equalization  of  the  magnetizing  effects  of  the  primary 
windings  (6)  and  (7)  thus  prevents  the  flow  of 
lagging  current  in  them  from  raising  the  voltage  in 
one  winding  and  low'cring  it  in  the  other,  as  would 
otherwise  take  place  without  the  use  of  the  means 
indicated  for  neutralizing  the  effects  of  the  currents 
of  the  tw^o  windings. -:The  connections  between  the 
windings  (21)  to  (24'  of  the  teaser  transformer 
are  not  necessar>'  whci  the  transformer  is  used  as 
a  teaser. 


Electrical    Generating    Stations    and 
Trensmission.' 

Bv  L.  B.  Stillwell. 

*  *  *  *  The  substitution  of  a  trolley  potential 
of  not  less  than  2.000  volts  for  the  normal,  continu- 
ous-current trolley  potential  of  550  volts,  which  be- 
comes possible  by  adopting  the  alternating-current 
motor,  practically  avoids  the  difticuUy  which  the  con- 
verter system  of  supply  encounters  in  dealing  with 
conditions  of  congested  traffic.  In  the  case  of  the 
converter  system,  such  congestion  as  frequently  oc- 
curs in  railway  traffic  implies  load  upon  adjacent 
sub-stations,  which,  in  extreme  cases,  may  amount 
to  several  times  the  normal  load  upon  these  stations, 
and  provision  for  such  congestion  involves,  therefore, 
the  installation  of  sub-station  apparatus  and  of  dis- 
tributing circuits  to  and  from  the  sub-stations  greatly 
in  excess  of  the  apparatus  required  for  conditions 
of  normal  operation.  The  use  of  alternating-current 
distribution  at  2.000  volts  Cor  more)  from  the  trans- 
former sub-stations  provides  naturally  and  auto- 
matically for  temporary  concentration  of  the  power 
supply  normally  distributed  over  a  considerable  sec- 
lion  of  the  line. 

Should  experience  demonstrate  that  it  is  practicable 
to  use  in  regular  operation  trolley  potentials  as  high 
as  12,000  volts,  which  was  the  potential  used  in  the 
trials  at  Zossen,  a  railway  of  some  length,  e.  g.,  30  or 
40  miles,  could  be  supplied  economically  without 
the  use  of  cither  step-up  transformers  at  "the  power 
house  or  step-dowMi  transformers  along  the  line,  the 
only  transformers  required  being  those  carried  upon 
the  locomotive  or  motor  car  and  used  for  the  purpose 
of  reducing  the  trolley  voltage  to  a  potential  suitable 
for  motor  operation,  and  it  is  even  possible  that  these 
transformers  also  may  be  dispensed  with.  On  the 
other  hand,  jf  the  simple,  efficient  and  comparatively 

I.  Extr.icts  from  a  paper  presented  in  Section  F  of  the  Interna- 
tional Enaineerine  Coneress  at  St.  Louis,  Octobec  5,  iyo4.  The 
author  ts  a  consultine  electrical  engineer  in  Xew  York  city.  The 
papor  is  a  review  o(  progress  during  the  last  decade. 


cheap  transformer  be  used  in  power  house  and  sub- 
stations, there  appears  to  be  no  reason  in  general 
why  50,000  or  60,000  volts  should  not  be  used  in 
the  transmission  circuits,  and  the  adoption  of  a 
higher  transmitting  .  potential  implies  at  least  cor- 
responding increase  in  the  economical  radius  of 
transmission,  and,  therefore,  in  the  length  of  track 
that  can  be  supplied  with  power  from  a  single  gen- 
erating station.  It  is  not  transcending  the  limits  of 
conservative  engineering  statement  to  say.  that  today 
the  art  of  generating  and  transmitting  electricity  and 
the  art  of  utilizing  energy  thus  transmitted  for  trac- 
tion purposes  arc  such  that  sections  of  trunk-line 
railways,  300  miles  in  length,  can  be  supplied  eco- 
nomically, and  operated  from  a  single  power  house 

located  midway  between  the  ends  of  the  section. 
,     *     *     * 

During  the  last  decade  the  accepted  principles  of 
plant  organization  in  the  case  of  continuous-current 
apparatus  have  not  materially  changed.  The  average 
size  of  the  generating  unit  has  increased,  and  the 
size  of  the  largest  available  generating  units  has 
about  doubled,  i.  e.,  the  largest  continuous-current 
units  today  approximate  2,700-kilowatt  output,  while 
the  largest  in  commercial  use  10  years  ago  were 
about  half  that  rating.  The  average  size  of  contin- 
uous-current installations  also  has  grown  materially, 
installations  aggregating  10,000  kilowatts  being  not 
luicommon.  The  largest  installations  of  this  class, 
how^ever,  up  to  the  present  time,  do  not  exceed  about 
15.000  kilowatts. 

Practically  every  installation  of  this  class  operates 
its  dynamos  in  parallel,  as  has  been  th&  custom  from 
the  earliest  days  of  the  electric-lighting  and  power 
industry.  In  the  organization  of  alternating-current 
plants,  parallel  operation  is  now  recognized  as  cor- 
rect practice,  and  is  almost  invariably  adopted  in 
important  installations.  Ten  years  ago,  while  it  w^as 
recognized  as  theoretically  the  correct  method  of 
operation,  it  had  not  been  adopted  generally,  owing 
to  practical  difficulties  encountered  in  obtaining  sufR- 
ciently  uniform  rotation,  in  cases  where  reciprocating 
engines  were  used  as  the  prime  movers,  and  in  ad- 
justment of  governors  to  secure  proper  division  of 
•the  load..  This  latter  difficulty  was  encountered  not 
only  in  the  case  where  alternators  w-ere  driven  by 
steam  engines,  but  also  in  cases  where  hydraulic 
turbines  were  used  to  supply  power.  The  plant  in- 
stalled b}'  Ganz  &  Co.,  in  Rome,  was  operated  in 
parallel  from  the  start,  but.  at  least  for  a  time, 
the  governors  of  engines,  driving  the  alternators 
which  operated  in  parallel,  were  mechanically  con- 
nected, and  in  synchronizing  one  dynamo  wnth  an- 
other, banks  of  lamps  were  used  to  adjust  the  load 
and  consequent  speed. 

In  America  the  first  altcrnating-cnrrent  plant  op- 
erated in  parallel  was  that  at  Greensburg,  Pa,,  and 
it  was  so  operated  for  a  time  as  eai"ly  as  1S87.  The 
results,  however,  were  not  very  satisfactory,  owing 
to  difficulty  in  securing  a  proper  division  of  the  load, 
and  this  method  of  operation  was  not  adopted  in 
America  in  any  important  plant  until  the  installation 
of  the  Niagara  Falls  Power  Company  began  com- 
mercial operation  in  1895.  The  7,500-kilowatt  alter- 
nating-current plant  used  to  light  the  Chicago  Ex- 
position comprised  10  two-phase  machines  operating 
at  60  cycles  per  second.  They  were  not  operated  in 
parallel,  and  a  very  elaborate  and  complicated  switch- 
board was  used  to  permit  the  use  of  any  one  of  the 
alternating  units  in  supplying  any  one  of  the  numer- 
ous distributing  feeder  circuits. 

The  frequency  used  by  Ganz  &  Co.,  in  Rome  and 
elsewhere,  was  42  cycles  per  second.  That  used  in 
the  case  of  the  Greensburg  plant  and  many  other 
American  plants  prior  tn  iSgo  was  133  cycles  per 
sccoud.  That  used  by  the  Niagara  plant  was  25 
cycles  per  second. 

Reduction  in  frequency,  as  is  well  known,  facili- 
tates parallel  operation  particularly  in  respect  to 
the  act  of  synchronizing,  i.  c.,  connecting  in  parallel, 
with  one  or  more  alternators  already  in  operation, 
another  alternator  which  it  is  desired  to  put  into 
service. 

Nearly  all  important  alternating-current  plants  in-, 
stalled  during  the  last  decade  operate  their  dynamos 
in  parallel.  The  ease  and  certainty  with  which  this 
highly  important  method  of  operation  is  now^  utilized 
are  direct  results  of  the  painstaking  and  scientific 
work  of  the  designers  and  builders  of  the  many 
excellent    steam    engines   now   available.     *     *     *     * 

Any  extended  reference  to  the  relative  use  of  steam 
turbines  and  reciprocating  engines  would  be  outside 
of  the  intended  scope  of  the  subject,  but  it  is  diffi- 
cult to  discuss  the  comparative  features  of  dynamos 
driven  by  turbines  and  those  driven  by  reciprocating 
engines  without  including  a  few  general  statements 
relative  to  these  respective  prime  movers.  In  the 
popular  mind,  and  apparently  also  in  the  minds  of 
some  engineers,  the  great  advantage  which  may  bo 
expected  to  result  from  the  substitution  of  steam 
turbines  for  reciprocating  engines  is  reduction  of 
space  occupied.  In  marine  work  the  reduction  in 
dimensions  and  weight  is  of  the  utmost  value.  On 
land  it  is  far  less  important.  That  the  substitution 
of  turbines  for  reciprocating  engines  will,  in  general, 
result  in  some  economy  of  space  occupied  is  to  be 
expected,  but  it  is  pertinent  to  remark  that,  up  to 
the  present  time,  comparison  of  the  areas  covered  by 
some  of  the  most  important  plants  recently  designed 
and  using,  respectively,  these  two  classes  of  engines, 
does  not  support  the  view  that  the  turbine  effects 
any   very   material   economy     in     this    direction.     In 


engineering  matters  generalizations  are  almost  in- 
variably liable  to  exception,  but  it  will  be  admitted 
probably  that,  in  so  far  as  this  comparison  is  con- 
cerned, vertical  space  is  not  very  expensive;  the 
difference  in  height  of  the  turbine-driven  unit  and 
the  unit  driven  by  the  reciprocating  engine  affects 
only  the  height  of  the  engine  room,  and  this  dif- 
erence  involves  no  material  difference  in  cost.  The 
essential  question,  so  far  as  space  occupied  is  con- 
cerned, therefore,  appears  to  be  the  relative  area 
occupied  by  plants  of  the  two  classes  comparable  in 
output  and  in  the  number  of  decks  and  boilers.  A 
comparison  may  be  made,  for  example,  between  the 
plant  of  the  Manhattan  division  of  the  luterborough 
Rapid  Transit  Company  in  New  York  city  and  the 
plant  now  under  construction  in  Chelsea,  London, 
for  the  London  Metropolitan  Underground  Railway 
Company,  the  alternators  for  both  of  these  plants 
having  been  supplied  by  the  same  manufacturer.  In 
both  of  these  plants  two  decks  of  boiler  are  used. 
The  power  house  of  the  London  company  covers  an 
area  of  84,960  square  feet.  It  is  designed  to  contain 
10  turbine-driven  units  rated  5,500  kilowatts  each 
and  two  units  rated  2,000  kilowatts  each.  The 
ground  space  occupied,  therefore,  is  1.44  square  feet 
per   rated   kilowatt. 

The  power  house  of  the  New  York  company  cov- 
ers an  area  of  85,072  square  feet,  and  contains  eight 
alternators  driven  by  reciprocating  engines.  The  cor- 
responding rating  of  the  alternator  unit  of  each  type 
is  5,500  kilowatts,  and  the  writer  believes  it  safe 
to  say  that  the  generating  unit  used  by  the  New 
York  company  is  able  to  take  care  of  any  overload 
to  which  the  turbine-driven  unit  is  adequate.  The 
area  covered  by  the  New  York  power  house  is  85,072 
square  feet,  and  the  area  per  rated  kilowatt  output, 
therefore,   is   1.93   square   feet. 

To  make  the  comparison  nxtre  fair  the  two  units 
of  2,000  kilowatts  each,  included  in  the  design  of 
the  London  station,  should  be  excluded,  for  it  would 
have  been  possible  to  install  in  the  New  York  plant 
units  of  similar  output,  similarly  located  and  driven 
by  reciprocating  engines,  had  the  use  of  auxiliary 
units  of  relatively  small  output  appeared  desirable 
to  the  engineers  who  designed  that  plant.  Making 
the  deduction  of  4.000  kilow-atts  of  the  Chelsea  plant, 
the  areas  per  rated  kilowatt  output  become  for  the 
London  plant  1.55  square  feet  and  for  the  New  York 
plant  1.93  square  feet  per  kilowatt. 

The  most  conspicuous  examples  of  power  houses 
using  but  one  deck  of  boilers  are  those  recently 
erected,  respectively,  by  the  Chicago  Edison  Com- 
pany and  the  Interborough  Rapid  Transit  Company, 
New  York  city,  the  latter  being  located  on  the  North 
River,  betw-een  Fifty-eighth  and  Fifty-ninth  Streets. 
The  ground  space  covered  by  the  Chicago  plant,  in- 
cluding switch  rooms,  is  171,000  square  feet,  and  its 
ultimate  equipment  will  comprise  14  S.ooo-kilowatt 
turbines.  The  space  occupied  is,  therefore,  equivalent 
to  2.44  square  feet  per  rated  kilow^att.  The  ground 
space  occupied  by  the  plant  of  the  Interborough 
Rapid  Transit  Company  is  692  feet  long  by  200  feet 
wide,  and  it  is  designed  to  contain  12  units  driven 
by  reciprocating  engines.  These  units  were  pur- 
chased under  .specifications  calling  for  5.ooa-kilowatt 
machines,  but  they  are  rated  by  the  manufacturer 
5,500  kilowatts.  If  the  former  rating  is  taken,  the 
space  occupied  per  kilowatt  output  is  2.30  square 
feet,  or,  if  the  manufacturer's  rating  is  accepted,  it 
is  2.09  square  feet.  It  appears,  therefore,  prima  facie, 
that  the  use  of  the  turbine  does  not  imply  material 
economy  in  dimensions  of  the  site  requisite  for  a 
large  electric  power  plant,  and  it  is  probable  thai  au 
accurate  comparison,  having  reference,  not  to  rated 
output  of  the  generating  units,  but  to  actual  safe 
output  under  operating  conditions,  w^ould  show  re- 
sults even  less  favorable  to  the  steam  turbine.  Ac- 
curate data  regarding  ability  of  the  turbine  units  to 
carry  overloads  with  good  economy  and  without  ex- 
cessive temperature,  however,  are  lacking,  since  no 
large  turbine-driven  plant  hitherto  has  been  operated 
under  commercial  conditions  adequate  to  determine 
satisfactorily  its  limitations  in   respect  to  overload. 

In  connection  with  this  subject,  it  should  be  noted 
further  that  the  importance  of  increasing  the  ratio 
of  output  to  ground  space  occupied  has  been  appar- 
ently largely  exaggerated  in  the  minds  of  many  who 
have  written  upon  the  subject.  Exceptional  cases 
have  arisen  and  will  occasionally  arise  where  powxr 
houses  must  be  located  upon  extremely  expensive 
sites.  With  alternating-current  transmission,  how- 
ever, such  cases  are  extremely  rare.  Instances  in 
which  a  price  higher  than  $6  per  square  foot  has 
been  paid  for  land  used  as  a  site  for  a  large  alternat- 
ing-current plant  are  infrequent,  and  a  moment's 
consideration  will  sho^v  that  at  this  price  no  material 
crowding  of  expensive  machinery  is  justified.  At  $6 
per  square  foot  the  saving  effected  by  reducing  the 
area  per  kilowatt  from  1.93  square  feet  to  1.55  square 
feet  per  kilowatt — the  respective  figures  for  the  New 
York  and  London  plants  previously  referred  to — is' 
$2.28  per  kilowatt.  This  difference,  be  it  remem- 
bered, is  invested  in  land  and  at  four  per  cent,  per 
nnnum  represents  nine  cents  per  rated  kilowatt  per 
annum.  Something  should  be  added  for  taxes,  but 
no  allowance  need  be  made  for  depreciation.  On 
the  contrary,  the  value  of  land  in  cities  is  almost 
uniformly  increasing  from  year  to  year.  Making 
every  reasonable  allowance,  it  appears  .safe  to  say 
that  the  saving  effected  will  not  amount  to  morfr 
than  10  cents  per  rated  kilowatt  per  annum,  and  for! 
a    40,000- kilo  watt    station,    like    the    Manhattan,    the; 
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limit  of  the  saving  that  might  be  effected  by  a  re- 
cUiclion  of  20  per  cent,  in  ground  space  occupied  is 
$4,000  per  annum.  This  is  less  than  one-half  of 
one  per  cent,  of  the  cost  of  operating  the  Manhattan 
power  house.  Special  cases  will  arise  where  ground 
space  occupied  must  be  rigidly  economized,  and  this 
can  be  done  when  necessary,  whether  engines  or  tur- 
bines be  used;  e.  g-,  the  Thirty-eighth  Street  plant 
of  the  New  York  Edison  Company,  which  is  designed 
for  a  rated  ultimate  output  of  56,000  kilowatts,  occu- 
pies less  than  54,000  square  feet,  i.  e.,  less  than  one 
square  foot  per  kilowatt. 

That  the  turbine  possesses  no  very  material  ad- 
vantage over  the  vertical  reciprocating  engine  in  re- 
spect to  ratio  of  output  to  area  of  power  houses  is 
due,  of  course,  to  the  fact  that  the  vertical  reciprocat- 
ing engine  occupies  but  a  small  fraction  of  the  total 
area  of  the  plant;  general  features  of  plant  organ- 
ization being  similar,  the  spacing  of  the  boilers  usu- 
ally fixes  the  proper  centers  for  the  engines  or  tur- 
bines, and  such  advantage  of  the  turbines  as  it  pos- 
sesses in  respect  to  fioor  dimensions  is  partially,  if 
not  wholly,  offset  by  the  increased  size  of  the  con- 
densers. 

If  the  steam  turbine  ultimately  supplants  the  re- 
ciprocating engine  in  electric  power  plants,  the  change 
will  be  made  not  because  there  is  any  controlling 
difference  in  the  ground  space  occupied,  but  by  rea- 
son chiefly  of  other  and  more  important  advantages. 
Among  these  may  be  mentioned  the  fact  that  the 
turbine  is  comparatively  a  very  simple  mechanism 
without  reciprocating  parts.  It  is  comparatively  small 
and  light,  and  in  due  time  will  be  relatively  cheap. 
Its  high  speed  also  tends  to  reduce  materially  the 
cost  of  the  direct-connected  dynamo,  as  has  been 
shown  in  this  paper.  The  advocates  of  the  turbine 
also  claim  important  fuel  economy,  particularly  under 
variable  loads,  but  this  claim  has  not  been  effectively 
substantiated  in  commercial  service.  The  founda- 
tions required  for  turbines  are  much  less  expensive 
than  those  called  for  b}'  reciprocating  engines. 

As  regards  transmission  of  continuous  current  used 
for  lighting  and  general  pow'er  purposes,  underground 
circuits  in  large  cities  of  the  United  States  and  in 
many  important  towns  of  less  size  have,  in  very 
large  degree,  displaced  overhead  circuits.  Improve- 
ment in  quality  and  reduction  in  cost  of  insulated 
lead-sheathed  cables  have  resulted  from  the  com- 
petitive efforts  of  many  manufacturers  in  America 
and  Europe,  and  these  improvements,  in  connection 
with  the  development  of  higher  esthetic  standards  in 
urban  communities  have  resulted  in  a  gratifying 
reduction  of  the  amount  of  overhead  construction  in 
this  class  of  service.  In  connection  with  continuous- 
current  distribution  for  the  operation  of  electric 
street-car  service,  relatively  less  progress  in  substitut- 
ing underground  for  overhead  construction  has  been 
made,  but  in  some  of  the  most  important  cities, 
notably  in  Washington  and  in  the  Borough  of  Man- 
hattan, cit\'  of  New  York,  the  greater  part  or  all 
of  the  street-car  service  is  supplied  without  any 
overhead  construction  whatever.  In  a  number  of 
cities,  while  the  overhead-trolley  wire  is  used,  the 
feeder  circuits  in  whole  or  in  part  have  been  placed 
underground. 

Transmission  by  alternating  currents  has  under- 
gone remarkable  development  in  the  last  10  years. 
Power  to  the  amount  of  10,000  kilowatts,  developed 
by  mountain  streams,  is  transmitted  to  cities  and 
towns  in  California  located  at  distances  ranging  from 
154  to  218  miles  from  the  generating  stations.  These 
plants  use  40,000  volts  for  the  transmitting  circuits. 
Buffalo  is  supplied  w^ith  more  than  18,000  kilowatts 
from  Niagara  Falls.  Montreal  is  receiving  power 
from  the  Shaw^inigan  Falls  over  circuits  85  miles 
in  length,  operating  at  50,000  volts,  and  the  plant  of 
the  Guanajuato  Fowler  Company  in  IMexico  is  suc- 
cessfully delivering  powder  over  circuits  loi  miles  in 
length,  and  operating  at  6o,ouu  volts. 

Transmission  plants  which  10  years  ago  would  have 
been  regarded  as  remarkable  now  attract  little  or 
no  attention,  as  they  are  successively  placed  in  com- 
mercial operation.  Lists  of  alternating-current  trans- 
mission plants  recently  furnished  by  the  three  leading 
American  companies  manufacturing  this  class  of  ap- 
paratus, show  that  they  have  installed  in  the  United 
States,  Canada  and  Mexico,  447  plants,  aggregating 
734,123  kilowatts  output.  The  potentials  range  from 
125  to  60,000  volts,  and  the  distances  of  transmission 
vary  from  a  few  feet  to  218  miles.  The  limits  of 
this  paper  forbid  even  brief  reference  to  very  many 
points  of  interest;  only  a  few  of  the  more  salient 
and  important  facts  can  be  mentioned. 

The  highest  potential  in  commercial  use  is  60,000 
volts;  the  longest  distance  over  which  power  is  elec- 
trically transmitted  is  218  miles.  The  largest  copper 
conductors  used  in  America  for  overhead  transmis- 
sion at  a  potential  exceeding  20,000  volts  are  of 
350,000- circular-mil  section,  and  the  largest  alumi- 
num conductors  similarly  used  are  of  500,000-circular- 
mil  section. 

An  idea  of  the  range  and  efficiency  of  electric 
transmission,  using  potentials  now  in  commercial 
use,  conductors  of  sizes  now  in  commercial  use  and 
transmitting  power  to  the  maximum  distance  thus 
far  attained  in  commercial  operation,  may  be  con- 
veyed by  the  statement  that  at  60,000  volts  a  three- 
conductor  circuit  comprising  three  copper  conductors 
of  350,000  circular  mils  each  will  transmit  7,500  kilo- 
watts (10,000  electrical  horsepower)  a  distance  of 
218  miles  wath  a  loss  in  the  transmitting  circuits 
which,  making  due  allowance  for  the  wattless  com- 
ponent of  the  current,  will  not  exceed  10  per  cent. 


CORRESPONDENCE. 


Great  Britain. 

London,  October  26. — Just  as  Dublin  is  at  present 
probabaly  the  most  conspicuous  town  in  the  United 
Kingdom  bj'  reason  of  its  municipal  electric-light 
works,  so  a  few  years  .figo  all  eyes  were  more  or  less 
turned  toward  Salford,  where  bad  management  had 
brought  the  undertaking  to  the  verge  of  bank- 
ruptcy. Things  reached  such  a  pitch  that  a  special 
inquiry  was  held  by  Judge  Parry,  with  tlie  result 
that  certain  reputations  were  more  or  less  damaged 
and  a  determined  effort  made  by  a  new  staff  to  put 
the  works  in  a  sound  financial  position.  All  this 
happened  about  two  years  ago,  and  since  then  re- 
markable progress  has  been  made.  The  accounts  of 
the  electricity  supply  business  in  Salford  for  the 
last  12  months  showed  that  there  was  a  gross  profit 
of  nearly  $215,000,  and  after  extinguishing  a  de- 
ficiency of  $12,500  on  the  previous  year's  accounts 
and  also  providing  for  interest  and  redemption  of 
loans  $40,000  has  been  placed  to  depreciation  account 
and  $7,500  to  the  relief  of  the  rates. 

On  the  other  hand,  considerable  excitement  still 
exists  in  Dublin  over  the  municipal  electric-supply 
business.  The  offer  by  the  consulting  engineer  to 
take  over  the  works  and  run  them  for  the  corpora- 
tion under  certain  conditions  has  been  rejected  by 
the  lighting  committee  and  a  sort  of  compromise 
patched  up  between  the  resident  engineer  and  the 
consulting  engineer.  Things  had  remained  in  this 
condition  for  a  few  weeks,  when  the  excited  feel- 
ings of  the  anti-municipalists  found  another  oppor- 
tunity for -an  outburst  when  it  was  announced  that 
a  further  loan  was  to  be  applied  for  in  order  to 
carry  out  certain  necessary  works  which,  it  is  con- 
tended, were  provided  for  in  the  original  estimates. 
At  the  inquiry  concerning  the  details  of  the  loan  the 
anti-municipal  taxpai-^ers  were  legally  represented, 
and  the  line  of  cross-examination  of  the  corporation 
officials  was  to  show  that  at  present,  for  some  rea- 
son or  another,  the  undertaking  was  selling  at  an 
average  price  per  unit  less  than  the  cost  of  genera- 
tion. It  was  admitted  that  the  rates  in  Dublin  had 
increased  by  five  pence  on  the  pound,  owing  to  the 
loss  on  the  electrical  undertaking.  At  the  close  of 
the  inquiry  the  inspector  of  the  sanctioning  author- 
ity reserved  his  decision. 

The  question  of  the  evolution  of  a  gas  turbine  is 
only  of  indirect  interest  to  electrical  engineers,  espe- 
cially in  view  of  the  comparative  youth  of  the  steam 
turbine  as  applied  to  driving  dynamos.  That  efforts 
are  being  made  to  go  a  step  further,  however,  is 
interesting,  as  no  doubt  the  possibilities  are  great. 
At  present  no  one  on  this  side  has  attempted  to 
make  an  actual  gas  turbine,  but  a  paper  read  last 
week  by  Mr.  R.  M'.  Neilson  before  the  Institution 
of  Mechanical  Engineers  indicated  the  difficulties 
which  had  to  be  overcome  and  some  efforts  made  to 
surmount  them.  From  this  it  would  appear  that  the 
first  obstacle  has  proved  to  be  the  compression  of  the 
mixture  of  gas  and  air  to  form  the  charge ;  another 
the  shape  of  the  nozzle  through  which  to  apply  it. 
and  thirdly,  the  method  of  applying  the  charge  to  the 
turbine.  More  than  this  cannot  be  gone  into  here, 
but  the  paper  in  question  should  be  undoubtedly  inter- 
esting to  those  studying  in  this  direction. 

For  many  years  the  London  County  Council  has 
sought  powers  to  build  an  electric  tramway  along 
the  Thames  embankment,  a  fine  highway  running 
parallel  with  the  River  Thames  for  about  two  miles. 
In  many  people's  minds  a  tramway  along  here  would 
relieve  the  considerable  pedestrian  congestion  which 
exists  along  the  Strand,  while  on  the  other  hand 
there  is  a  large  number  of  nersons  against  the  pro- 
posal for  aesthetic  reasons.  On  every  occasion  when 
the  council  has  applied  to  Parliament  for  powers  to 
build  this  tramway  it  has  been  rejected  by  but  a  few 
votes,  and  once  by  only  one  vote.  It  is  now  an- 
nounced that  yet  another  effort  is  to  be  made  in  the 
next  session  of  Parliament,  and  although  the  coun- 
cil's efforts  to  improve  locomotion  are  to  be  ap- 
plauded, yet  the  bill  of  parliamentary  costs  incurred 
upon  abortive  schemes  yearly  gives  one  something 
to   think   about. 

On  several  occasions  in  these  notes  reference  has 
been  made  to  the  large  development  in  the  applica- 
tion of  electricity  in  mining  operations.  As  a  con- 
sequence many  English  firms  have  devoted  their  en- 
ergies to  this  class  of  plant  and  orders  are  now  being 
received  not  only  for  British  but  also  for  foreign 
mines.  The  manufacturing  firms  interesting  them- 
selves in  this  class  of  work  are  for  the  most  part 
situated  in  the  mining  centers,  and  one  of  the  largest 
Tyneside  firms  has  just  received  a  contract  for  the 
electrical  equipment  of  the  Alquife  mines  in  the 
south  of  Spain.  Pelton  waterwheels  and  three-phase 
generators  will  be  installed,  the  current  being  trans- 
formed from  500  volts  to  5,500  volts  for  transmission 
to  the  mines,  a  few  miles  away. 

One  or  two  matters  of  detail  respecting  tramway 
systems  in  this  country  may  be  interesting.  In  the 
larger  municipal  services  the  use  of  covered-in  top 
decks  to  the  double-deck  cars  is  now  quite  the  fash- 
ion, and  a  large  number  of  smaller  authorities  are 
only  awaiting  the  results  of  the  experiments  in  the 
larger  cities  to  make  up  their  minds  one  way  or 
another.  In  Bradford,  too,  the  use  of  chilled  iron 
wheels  is  being  discarded  in  favor  of  steel  wheels, 
the  reason  being  a  possibility  of  a  saving  in  main- 
tenance and  repairs. 

The  annual  meeting  of  the  Underground  Electric 


Railways  Company  of  London,  of  which  Mr.  C.  T. 
Verkes  is  chairman,  was  held  a  few  days  ago.  As 
might  be  expected,  the  chief  topic  of  His  address  was 
tlie  condition  of  the  huge  generating  station  at  Lot's 
Road,  Chelsea,  which  is  to  supply  the  District  rail- 
way as  well  as  the  four-tube  railways  with  which 
the  Underground  company  is  also  associated.  It  is 
expected  that  trains  will  be  running  by  January  i, 
1905^  The  generating  station  is  consequently  in  a 
forward  condition.  Provision  has  been  made  for 
10  batteries  of  eight  boilers,  but  at  present  eight  bat- 
teries only  are  being  erected.  Westinghouse-Parsons 
steam  turbines  coupled  to  5,500-kilowatt  three-phase 
generators  are  also  being  installed.  Delay  has  been 
created  by  manufacturers  of  the  generating  plant  and 
also  by  the  car  builders,  and  by  the  difficulties  en- 
countered in  converting  the  District  railway  steam 
lines,  which  has  to  be  carried  out  during  the  few 
hours  between  the  last  train  at  night  and  the  first  in 
the  morning.  G. 


New  York. 


New  York,  November  5. — The  New  York  sub- 
way has  now  been  in  operation  for  nine  com- 
pleted days,  and  for  the  most  part  the  handling  of 
the  traffic  has  been  extremely  satisfactory.  During 
the  first  complete  week  it  is  announced  that  no  less 
than  2,000,000  passengers  were  carried.  On  Sunday 
there  was  an  exceptionally  large  crowd  of  curious 
sightseers.  The  few  delays  and  mishaps  that  have 
occurred  have  been  mainly  due  to  the  difficulty  of 
handling  the  crowds.  One  or  two  motors  have 
broken  down,  leading  to  temporary  stoppages  on 
either  the  express  or  the  local  lines,  but  never  on 
both  at  the  same  time.  Tw^o  or  three  workmen 
have  also  been  killed  or  injured.  A  strong  sugges- 
tion is  made  to  open  an  additional  express  station 
at  Times  Square  on  Forty-second  Street  and  Broad- 
\vay.  The  first  few  days  traffic  was,  of  course,  ab' 
normal,  but  there  are  signs  that  the  regular  up  and 
downtown  passengers  are  redistributing  themselves 
on  the  surface  and  elevated  lines,  and  it  is  probable 
that  after  a  few  weeks  there  will  be  no  actual  falling 
off  of  receipts  on  the  older  lines. 

It  is  promised  that  the  line  between  One-hundred- 
and-forty-fifth  Street  and  One-huudred-and-fiftj'- 
seventh  Street  will  be  opened  for  regular  traffic  in 
the  coming  week,  the  official  inspection  of  this  sec- 
tion having  been  completed.  It  is  also  expected  that 
the  lower  Broadway  section  from  City  Hall  to  the 
Battery  will  be  ready  about  March,  1905. 

The  advantages  and  disadvantages  of  the  subway 
are  being  thoroughly  well  discussed.  There  seems 
to  be  good  ground  for  the  criticism  that  the  ventila- 
tion is  defective,  and  Dr.  August  Seibert  has  pub- 
lished the  results  of  careful  analyses  of  the  subway 
atmosphere  at  various  points,  showing  that  it  is  de- 
ficient in  oxygen. 

The  opening  of  the  subway  has  made  the  crush 
at  Brooklyn  Bridge  worse  than  ever  during  cer- 
tain hours,  due  to  the  greater  number  of  passengers 
arriving  at  City  Hall.  The  solution  of  this  prob- 
lem is  farther  off  than  ever,  and  it  will  not  be  prop- 
erly solved  until  Brooklyn  Bridge  is  rebuilt.  The 
various  schemes  under  way  for  enlarging  the  Man- 
hattan terminal  are  only  palliative. 

Trolley  cars  for  passengers  began  running  over 
the  Williamsburg  Bridge  on  Thursday  morning  with- 
out previous  public  announcement.  This  service, 
however,  was  only  tentative,  and  the  regular  service 
was  commenced  for  13  lines  of  Brooklyn  cars  on 
Friday  morning,  on  which  day  rather  more  than 
1,000  cars  crossed  over.  A  few  technical  difficulties 
have  been  encountered  in  dealing  with  this  traffic. 
The  schedule  time  for  crossing  the  bridge  is  4J^ 
minutes,  but  up  to  yesterday  this  time  had  not  been 
made. 

One  of  the  railroad  tunnels  under  the  Hudson 
River  is  now  completed  and  ready  for  the  laying  of 
the  rails.  It  is  anticipated  that  the  second  tunnel 
will  be  completed  in  June,  1005,  and  that  electrical- 
railroad  intercommunication  between  New  Y'ork 
and  Jersey  City  will  be  an  accomplished  fact  before 
the  end  of  next  year. 

Following  some  representations  of  the  electrical 
expert  of  the  Merchants'  Association,  the  Brooklyn 
Rapid  Transit  Company  will  put  on  six  additional 
trains  on  the  Kings  County  elevated  line. 

New  York  electrical  workers  to  the  number  of 
1,600  have  formed  an  association — among  other  pur- 
poses for  the  averting  of  strikes  in  their  industry. 

Rupert  Hughes,  a  Yale  graduate,  well  known  in 
New  York  and  London  as  a  poet,  playwright  and 
novelist,  has  been  appointed  editor  of  the  Marconi- 
gram.  Hitherto  this  publication  has  been  Issued  in 
the  interests  of  the  Marconi  company,  but  in  future 
it  will  appear  as  a  popular  monthly  magazine  devoted 
mainly  to  the  newer  phases  of  electricity. 

The  New  York  Telephone  Company  has  made  com- 
plete and  practically  perfect  plans  for  its  election- 
news  service.  A  temporary  telephone  exchange  has 
been  installed  in  Gold  Street,  connecting  with  too 
stations.  Election  results  will  be  supplied  to  the 
general  public  on  payment  of  the  ordinary  charge 
for  calls.  D.  W.  W. 


New  England. 


Boston,  November  5. — In  accordance  with  a  de- 
cree of  the  Massachusetts  Supreme  Court  in  the  suit 
of  the  Massachusetts  Construction  Company  against 
the  New  Hampshire  Traction  Company  $^70,000  first- 
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lien  4li-per  cent,  bonds  and  2,363  shares  of  stock  of 
the  Traction  company  were  sold  at  auction  recently. 
■J'iie  purchaser  was  W.  D.  Drummond  of  New  York, 
representing  the  Nc\f  York  Security  and  Trust  Com- 
pany, and  his  bid  was  $100,000. 

The  directors  of  the  Edison  Electric  Illuminating 
Company  of  Boston  met  on  Thursday  and  voted  to 
issue  10,450  shares  of  new  stock  at  $200  each  on 
the  basis  of  one  share  of  new  for  everj-  10  shares 
held,  and  a  meeting  of  stockholders  is  called  for  No- 
vember iSth  to  act  on  the  increase.  I.  Tucker  Burr 
has  been  elected  a  director  in  place  of  C.  Henry 
Barnes,  deceased,  and  George  A.  Silsbee  becomes  a 
member  of  the  executive  committee. 

.Mdemian  Quigley  of  the  Boston  board  is  after  the 
Edison  Electric  Illuminating  Company  for  a  reduc- 
tion of  rates.  At  this  week's  meeting  of  the  alder- 
men he  introduced  an  order  requesting  the  mayor 
to  petition  the  Massachusetts  electric-light  commis- 
sioners to  order  the  lighting  company  to  reduce 
the  price  of  electricity  to  the  city  50  per  cent,  and  to 
other  consmners  25  per  cent.  The  order  was  tabled 
and  is  regarded  as  an  election  move  by  most  of  the 
people  interested. 

The  Boston  Elevated  railway  is  making  prepara- 
tions for  the  running  of  five-car  trains  by  length- 
ening the  platforms  of  the  stations.  The  changes  in 
the  subway  stations  involve  diffiailt  problems  for  the 
engineers  and  the  extension  of  the  platforms  will  be 
very  narrow  at  best.  The  changes  are  not  in  the 
nature  of  permanent  improvements,  as  the  platforms 
will  have  to  be  rearranged  again  when  tlie  elevated 
trains  are  removed  to  the  Washington  Street  subway, 
probably  about  three  years  hence.  B. 


Southeastern  States. 

Charlotte,  N.  C,  November  5. — The  Durham 
(N.  C.)  Traction  Company  has  made  a  proposition 
to  build  a  12-mile  electric  line  to  Chapel  Hill.  N.  C, 
if  the  citizens  of  the  latter  place  will  petition  the 
Legislature  to  abolish  the  present  steam  line.  The 
proposition  is  said  to  be  favored  by  the  town  of 
Chapel  Mill. 

The  power  house  for  the  new  water  and  electric- 
light  plant  at  Batesburg,  S.  C.  has  been  completed. 

The  town  of  Tennile,  Ga.,  has  voted  a  bond  issue 
to  raise  funds  to  improve  the  waterworks  system  and 
to  buy   an   electric-light  plant. 

The  Broad  River  Light  and  Power  Company,  with 
$i.oco.coo  capital,  has  been  commissioned,  with  head- 
quarters at  Union,  S.  C,  where  it  is  proposed  to  de- 
velop a  fine  waterpower  on  Broad  River.  The  incor- 
porators are  mostly  from  Charleston,  S.  C.  and  in- 
clude J.  H.  Dingle,  F.  K.  Myers,  M.  V.  Haselden 
and  others. 

At  Newman,  Ga.,  an  election  has  been  carried  in 
favor  of  bonds  for  the  purchase  of  the  Newman 
Light  and  Power  Company's  plant  to  be  operated  by 
the  city  of  Newman.  L. 


Ohio. 

Cleveland,  November  5. — Connection  was  made  be- 
tween the  Lake  Shore  Electric  and  the  Detroit,  Mon- 
roe and  Toledo  Short  Line  at  Toledo  a  few  days 
ago,  and  now  it  is  possible  to  make  the  trip  from 
Cleveland  to  Detroit,  with  change  of  cars  at  Toledo. 
From  Erie,  Pa.,  to  Port  Huron,  Mich.,  the  distance 
is  325  miles.  It  will  possibly  be  but  a  short  time 
until  arrangements  are  made  so  that  a  through  trip 
can  be  made  by  electric  car. 

It  is  said  that  over  four-fifths  of  the  claims  against 
the  Miami  and  Erie  Canal  Transportation  Coinpany 
have  been  bought  in  by  members  of  the  committee 
appointed  for  that  purpose.  It  is  thought  that  the 
remainder  of  the  claims  will  be  settled  within  two 
weeks,  and  the  matter  will  then  be  straightened  out. 

For  the  second  time,  Fred  Greene,  receiver  of  the 
Springfield  and  Xenia  Traction  Company,  failed  to 
sell  the  property  at  auction.  It  is  said  he  will  ask 
the  court  for  a  lower  appraisement,  when  it  is 
thought  representatives  of  the  Bushnell  syndicate  will 
buy  it  in. 

A  mortgage  for  $2,500,000  in  favor  of  the  Mer- 
cantile Trust  Company  of  New  York  has  been  filed 
by  the  Columbus,  Delaware  and  Maricpn  Railway 
Company,  and  a  second  mortgage  is  gi\'en  to  the 
Standard  Trust  Company  to  secure  $.300,000  of  bonds 
payable  in  1934.  The  Columbus  Railway,  Power 
and  Equipment  Company  has  also  given  a  mortgage 
to  the  Standard  Trust  Company  to  secure  an  issue 
of  feoo.ooo  of  bonds.  This  is  an  auxiliary  of  the  rail- 
road company,  and  the  money  will  be  used  in  im- 
provements. 

The  earnings  of  the  Columbus,  Buckeye  Lake  and 
Newark  Traction  Company  for  September  show  an 
increase  of  nearly  $4,000  over  the  same  month  last 
year. 

Receiver  Bishop  of  the  Eastern  Ohio  Traction 
Company  is  (pioted  as  saying  that  the  plan  of 
securing  funds  by  an  assessment  is  not  progressing 
as   rapidly  as  could  be  desired. 

The  Detroit.  Monroe  and  Toledo  Short  Line  has 
put  through  cars  in  operation  between  Toledo  ind 
Detroit.  Within  a  short  time  a  .schedule  of  two 
hours  and  a  half  will  be  put  on.  Later  it  is  expected 
lliat  limited  cars  will  be  operated  to  make  the  trip 
in  two  hours.  The  distance  is  58  miles.  The  road 
is  built  on  private  right-of-way  and  has  standard 
steam-road  construction. 

The  Cleveland   and    Southwestern   Traction    Com- 


pany now  has  in  operation  an  automobile  repair 
wagon.  It  is  operated  with  gasoline  motors  and 
weighs  between  700  and  800  pounds,  so  that  two 
men  can  remo\c  it  from  the  track  when  necessary. 
It  is  built  for  a  standard-gauge  track  and  will  carry 
enough  water  and  gasoline  to  run  100  miles.  It 
will  be  used  for  hurry  runs  where  repairs  are  needed. 

Ofliccrs  of  the  Cincinnati. ^Georgetown  and  Ports- 
mouth Railway  Company  were  elected  a  few  days 
ago,  W.  A.  Comstock  being  chosen  president.  An 
extension  is  now  being  built  to  Russellville,  and  the 
road  will  be  extended  to  West  Union. 

Estimates  show  that  the  daily  car  mileage  of  the 
suburban  roads  entering  Cleveland  is  33,000.  The 
Lake  Shore  Electric  has  the  largest  car  mileage  of 
any  exclusively  suburban  road,  9,000  miles.  The 
Northern  Ohio  Traction  and  Light,  including  llic 
Akron  business,  has  a  daily  mileage  of  11.650  through 
the  simimer  season.  The  Cleveland  and  Southwest- 
ern has  7,500  miles ;  the  Cleveland,  Painesville  and 
Eastern,  2,600,  and  the  Eastern  Ohio,   2,250. 

E.  E.  Spring,  superintendent  of  the  Dayton  and 
Piqua,  delivered  an  address  before  the  Commercial 
Club  in  Dayton  on  ""I'raction  Lines  as  City  Build- 
ers" a  few  days  ago.  He  said  the  traction  lines 
carry  an  average  of  205,000  passengers  a  month  in 
and  out  of  Dayton.  The  talk  was  largely  along  the 
line  of  what  the  roads  had  done  for  the  hoine  town, 

o.  M.  c;. 


Michigan. 

Detroit,  November  5. — The  Detroit.  Ypsilanti,  Ann 
.Arbor  and  Jackson  electric  line,  which  has  formed  a 
consolidation  with  the  Jackson  Consolidated  Trac- 
tion Company,  has  now  in  operation  the  largest  inter- 
urban  line  in  the  state — in  fact,  it  might  be  termed 
the  electric  trunk  line  of  the  state.  In  addition  to 
the  doing  away  of  possible  competition  between  De- 
troit and  Jackson,  the  merging  of  these  lines  has 
brought  within  the  range  of  possibility  a  further  con- 
solidation of  interurban  lines  throughout  the  state 
and  their  extensions.  The  policy  of  development  of 
this  system  is  to  be  controlled  by  an  executive  co- 
mittee  of  the  directors  of  the  two  lines  and  a  repre- 
sentative of  Coler  &  Co.,  New  York  bankers.  It 
is  stated  that  the  line  from  Y'psilanti  to  Saline  will 
be  extended  to  .Adrian  and  the  Jackson  line  built  on 
on  to  Lansing.  The  Jackson-Kalamazoo  line  b.as 
changed  its  schedule  so  as  to  connect  with  the  cars 
of  the  Detroit,  Ypsilanti,  Ann  Arbor  and  Jackson, 
thus  making  practically  a  continuous  journey  be- 
tween Detroit  and  Kalamazoo  possible  with  a  change 
of  cars  at  Jackson.  The  general  offices  of  this  sys- 
tem will  be  moved  to  Y'psilanti,  v/here  a  large  build- 
ing is  being  added  to  and  improved. 

After -a  long  discussion  by  the  Pontiac  council  it 
failed  to  take  any  action  in  granting  a  franchise  to 
the  Detroit-Bay  City  Traction  Company.  It  is  stated 
that  the  Traction  company  threatens  to  put  is  road 
through  some  other  town  and  leave  Pontiac  out. 
The  new  line  proposes  to  do  a  general  freight  and 
passenger  business. 

The  C.  H.  Blomstron  Motor  Company  has  filed 
articles  of  incorporation,  capital  stock  $100,000.  Sam- 
uel R.  Kaufman  and  Nathan  M.  Kaufman  of  Mar- 
quette are  the  stockholders. 

The  lona  Electric  Company  has  increased  its  capi- 
tal from  $25,000  to  $60,000. 

The  Buick  Motor  Company  of  Flint  has  been  reor- 
ganized and  increased  its  capital  stock  from  $75,000 
to  $300,000  preparatory  to  engaging  in  the  manufac- 
ture of  automobiles  on  a  large  scale.  The  parts  en- 
tering into  the  construction  of  the  machines  will  be 
made  in  Flint,  but  the  assembling  plant  will  be 
located  at  Jackson.  This  company  has  had  its  ma- 
chine on  the  market  for  a  year.  I"he  officers  of  the 
reorganized  company  are:  President,  C.  M'.  Be- 
gole;  secretarv,  W.  S.  Ballenger ;  manager,  D.  D. 
Buick. 

.According  to  the  report  of  the  state  labor  bureau 
in  regard  to  the  development  of  electric  railways, 
there  are  upward  of  1,000  miles  of  electric  railway 
in  the  state,  of  which  the  Detroit  United  Railway 
has  385  miles  of  single-track  road.  This  company 
employs  2,844  men  at  an  average  wage  of  $2  per  day. 
In  the  year  1903  it  carried  over  104,000,000  passen- 
gers. 

It  is  expected  that  the  last  rail  of  the  new  Detroit, 
Monroe  and  Toledo  Short  Line  electric  railway  is 
laid  and  that  tomorrow  the  cars  of  the  company  will 
begin  running  through  from  the  Union  Station.  To- 
ledo, to  the  Detroit  City  Hall.  The  line  has  been 
operating  cars  all  summer  between  Toledo  and  Sib- 
ley, a  short  distance  from  Trenton,  where  passengers 
were  transferred  to  the  Detroit  United  Railway.  In 
the  meantime  the  work  of  building  overhead  crossings 
of  the  Michigan  Central  and  the  Wabash  railroads 
and  a  double-track  steel  bridge  over  the  River  Rouge 
has  been  pushed  to  completion.  It  is  planned  to 
make  the  opening  of  the  road  an  event  of  importance. 

C.  G.  W. 


dam  for  the  new  power  plant  at  International  Falls, 
Minn. 

The  Cass  Lake  (Minn.)  Water.  Light  and  Power 
Company  has  completed  the  installation  of  new  ma- 
chinery in  its  plant  and  has  increased  the  capacity 
fourfold. 

The  Interurban  Railway  Company  is  securing 
rights-of-way  for  extensions  of  its  lines  from  Des 
Moines,  Iowa,  to  New'ton  and  Indianola. 

The  Twin  City  Rapid  Transit  Company  has  been 
granted  a  franchise  for  a  line  from  Stillwater  to 
South    Stillwater,    Minn. 

The  new  dam  at  Jordan,  Wis.,  for  the  purpose  of 
furnishing  power  at  Ste\'ens  Point  has  been  com- 
pleted. 

Judge  Lochren  of  the  United  States  District  Court 
has  filed  his  decision  in  favor  of  the  Twin  City 
Rapid  Transit  Company  in  its  suit  with  the  city  of 
St.  Paul,  Minn.  The  company  sued  to  have  the  city 
enjoined  from  interfering  with  extending  its  lines, 
contending  this  was  granted  under  the  old  horse- 
car  franchise.  The  company's  position  is  upheld  by 
the  court,  but  the  city  attorney  will  appeal  to  the 
United  States  Circuit  Court  of  Appeals  or  to  the 
United  States  Supreme  Court.  It  is  possible  that 
a  compromise  may  be  reached. 

The  City  Council  of  ilonroe.  Wis.,  has  refused  a 
street-car    franchise    for    the    second    time. 

'I'he  Hutchinson  and  Western  Railway  Company 
has  been  incorporated  with  a  capital  of  $50,000  to 
build  a  trolley  line  from  Hutchinson,  Minn.,  to  Lake 
Lillian.  E.  L.  M'cGregory  of  Minneapolis  heads  the 
list   of   stockholders. 

The  Wausau  Electric  Company  of  Wausau,  Wis., 
has  started  the  machinery  in  its  new  power  house. 

The  Kaukauna  (Wis.)  Electric  Light  Company 
is  letting  contracts  for  extensive  improvements  of 
its  power  plant. 

The  contract  for  two  electric  pumps  for  the  water- 
works plant  at  DePere,  Wis.,  was  let  to  W.  H. 
Cook  &  Co.  of  Chicago.  The  Northern  Electrical 
Manufacturing  Company  of  Madison,  Wis.,  received 
the  contract  for  two  40-horsepower  electric  motors. 

D.  J.  Shore  of  Minneapolis  has  succeeded  O.  F. 
Fobes  as  manager  of  the  Pipestone  (Minn.)  Elec- 
tric Light,  Heat  and  Power  Company. 

The  Mille  Lacs  and  Minneapolis  Electric  Railway 
Company  has  incorporated  with  $150,000  capital. 
C.  S.  Kathan  of  Mora,  Minn.,  heads  the  list  of  in- 
corporators. It  is  proposed  to  build  a  trolley  line 
from  ^lille  Lacs  Lake  to  Minneapolis. 

The  United  States  Gypsum  Company  is  said  to 
be  arranging  to  build  an  electric  road  from  Fort 
Dodge,  Iowa,  through  Webster  City  to  Iowa   Falls. 

It  is  reported  that  the  light  plant  at  Osceola,  Iowa, 
has  been  sold  to  Mr.  Sigler  of  Indianola  for  $30,000. 

R. 


Northwestern  States. 

Minneapolis,  November  5. — A  franchise  for  an  elec- 
tric-light plant  at  Arlington,  S.  D.,  may  be  voted 
at   the   general  election.  _ 

Negotiations  between  the  Backus-Brooks  Company 
of  Minneapolis  and  the  Canadian  government  have 
been  completed  and  work  has  been  resumed  on  the 


Pacific  Slope. 

San  Francisco,  November  4. — The  North  Shore 
railroad,  which  operates  an  electric  railroad  be- 
tween Sausalito  and  San  Rafael  and  between  Sau- 
salito  and  Mill  Valley,  Cal.,  has  failed  to  pay  its 
semi-annual  installment  of  interest  on  its  bonded 
indebtedness,  wdiich  was  due  November  1st.  The 
road  has  recently  passed  to  the  control  of  A.  W, 
Foster,  president  of  the   California   Northwestern. 

The  Mount  Whitney  Power  Company  has  pur- 
chased the  rights  and  interests  of  the  Bursell  & 
Henley  Power  Company  on  Middle  Tule  River 
and  also  the  stock  of  the  Globe  Light  and  Power 
Company  in  Tulare  County,  Cal.  As  soon  as  the 
right-of-way  is  finally  settled  the  Mount  Whitney 
Company  will  install  a  pow-er  plant  on  Middle  Tule 
River. 

F.  D.  Farwell,  manager  of  the  Ice  and  Power 
Company  at  Los  Gatos,  Cal.,  states  that  the  com- 
pany is  preparing  to  enlarge  its  facilities  for  power 
at  that  place  by  replacing  all  its  generators  with 
larger  ones.  The  light  and  power  lines  are  to  be 
extended  to  Saratoga  on  the  west  and  to  the  foot- 
hill   regions   on   the   east. 

The    Los    Angeles    Interurban    Railway    Company 
of  Los  Angeles,   Cal.,   has  purchased  of  the   South- 
ern  Pacific  Company  the  right-of-wa\^  trackage  and  : 
all    property    interests    of    the     San     Gabriel     Rapid 
Transit    railway.      The     Huntington    interests    have 
purchased   and  are   negotiating   for   the   purchase    of 
large    tracts    of    land    in    the    vicinity    of    Brooklyn 
Heights.     The  company  has  a  force  of  men  on  the  ' 
extension  of  the  Brooklyn  .Avenue  line,  wdiich,  it   is  ' 
understood,  is  to  be  extended  to  Eastlake   Park. 

The  Edison   Power   Company   is   signing   up   con- 
tracts   for   teams    to   commence    work    on    the    Kern  J 
River  power  project  the  first  of  the  year.     The  com- 
pany   has    just    completed    power    house    No.    ; 
Santa    Ana    Canyon,    northeast    of    San    Bernardino. 
Cal.,  and  is  building  a  bunk  house  for  a  large  crew  I 
to  be  worked  this  winter  at  the  head  of  the  canyon,  | 
preparing  for  a   power  house  on   the   Clark  place. 

The  executive  committee  of  the  Sierra  and  Yuba| 
Electric  Railway  and  Power  Company  has  a  plati 
on  foot,  originating  in  Downieville,  Cal.,  to  promod" 
an  electric  railway  from  Marysville  to  DownievilH 
via  Browns  Valley,  Challenge  and  the  North  Y'uIk  _ 
River.  Roughly  speaking,  there  will  be  65  miles  of 
road  to  be  built.  A  power  house  will  also  have  to 
be  erected.  W.  J.  Belcher  is  chairman  of  the  com- 
mittee, with  headquarters  at  Downieville,  Cal. 

The  Seattle-Tacoma  Power  Company  is  making 
preparations    for    the    installation    of    a    waterwhcel 
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generator  unit  at  Snoqualmie  Falls,  Wash.,  wliich 
AviH  nearly  double  the  capacity  of  the  plant.  It 
will  be  9.500  horsepower  and  will  drive  a  5,000- 
kilowatt  generator.  Charles  H.  Baker  is  chief  en- 
gineer of  the  company. 

The  Edison  Electric  Company  is  making  a  num- 
ber of  improvements  in  its  power  house  on  Lower 
Castillo  Street,  Santa  Barbara,  Cal.  New  boilers 
and  engines  have  been  set  up  and  a  brick  addition 
is  being  made  to  the  building,  which  will  contain 
the  new  machinery. 

General  Manager  G.  F.  Chapman  of  the  United 
Railroads  of  San  Francisco  states  that  the  com- 
pany is  planning  to  change  the  ii-mile  steam  road 
of  the  company  into  an  electric  line  during  next 
summer. 

The  Seattle  Electric  Company  has  applied  to  the 
council  of  Seattle,  Wash.,  for  a  franchise  to  con- 
struct and  operate  an  electric  railroad  over  certain 
streets  of  Seattle.  . 

A  sur\ey  for  an  electric  railway  to  Lick  (Jb- 
servatory  on  M'ount  Hamilton  is  now  being  made. 
K.  P.  Fisher  has  been  chosen  engineer  of  the  road. 
Two  routes  will  be  surveyed,  one  by  way  of  Alum 
Rock  Park  and  the  other  by  way  of  Evergreen. 
The  road  is  estimated  to  cost  $500,000.  A. 


Dominion  of  Canada. 

Winnipeg,  Man.,  November  5.— Notice  is  given  of 
the  approval  by  the  government  of  the  Victoria 
Power  Company.  The  company  has  power  to  take 
7,000  miner's  inches  from  the  Shawinigan  Lake.  V.  I., 
being  angmeiUed  as  part  of  the  undertaking  by  the 
withdrawal  of  5.000  miner's  inches  from  the  Yoksi- 
lah  River  and  the  emptying  of  the  same  into  Shawini- 
gan I^ke.  The  company  is  a  subsidiary  one  of  the 
British  Columbia  Electric  Company.  It  has  to  sub- 
scribe a  capital  of  $10,000  before  commencing  oper- 
ations and  has  power  to  issue  first-mortgage  bonds  to 
the  extent  of  $750,000  to  complete  the  work,  to  be 
done  in  4%  years. 

John  M.  Smith,  comptroller  of  the  Toronto  street 
railway,  has  returned  from  Sao  Paulo  and  reports 
that  the  Sao  Paulo  company  is  now  producing  about 
20,000  horsepower  and  is  a  wonderful  waterpower, 
which  can  be  doubled  or  .triplicated  by  building  dams 
farther  down  the  river.  The  company  has  secured  a 
contract  from  the  government  to  pump  the  water 
supply  over  the  hills  into  the  city  reservoir.  "The 
traction  company  has  now  100  miles  of  railway  line 
and  is  steadily  increasing  its  mileage. 

The  taxpayers  of  W'aterloo  have  earned  a  by-law 
for  $20,000:  of  this  $11,000  will  be  used  to  purchase 
the  present  gas  plant  and  $9,000  for  extensions  of 
the  same. 

The  City  Council  of  Winnipeg  has  granted  permis- 
sion to  the  Winnipeg  electric  railway  to  extend 
its  street-car  service  by  building  new  lines  on 
Sherbrooke  Street  from  Notre  Dame  Avenue  to  Cor- 
nish Sfrtet,  and  for  tracks  on  Sherbrooke,  Ida,  Mary- 
land and  Cornish  streets.  Large  additions  are  to 
be  made  to  the  machinery  of  this  company,  and  the 
power  house  has  been  extended.  The  cost  of  the  pro- 
posed improvements  will  run  into  many  thousands 
of  dollars.  .  ■  ,     , 

A  peculiar  case  has  arisen  in  connection  with  the 
prosecution  of  the  Kingston  Electric  Street  Railway 
Company  by  the  Lord's  Day  Alliance  for  running 
cars  on  Sundays.  On  the  other  hand,  it  is  compul- 
sory for  the  company  to  run  Sunday  cars,  owing  to 
the  terms  of  its  charter,  which  reads  that  the  com- 
pany is  in  duty  bound  to  operate  daily. 

At  the  meeting  of  the  directors  of  the  British  Co- 
lumbia Electric  Railway  Company  recently  held  in 
London,  England,  a  total  dividend  of  six  per  cent, 
was   declared  for  the  year  ended  June  ;'Oth. 

The  suburban  electric  railway  of  the  Winnipeg 
Rapid  Transit  Company  has  commenced  operating 
its  line  to  St.  Charles  and  will  maintain  a  50-minute 
.service  through  from  the  Canadian  Pacific  depot  in 
Winnioeg  to  St.  Charles,  a  distance  of  seven  miles. 
The  street-railway  subway  at  St.  James  is  also  com- 
pleted. 
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PERSONAL. 


Herbert  Laws  Webb,  the  English  telephone  engi- 
neer, has  just  returned  to  London  from  a  tour  of 
inspection  of  a  number  of  the  large  telephone  sys- 
tems of  northern  and  eastern  Europe. 

George  L.  Colgate,  eastern  and  export  agent  for 
the  Kuhlman  Electric  Company  of  Elkhart,  Ind..  is 
in  the  West  from  New  York  on  a  business  trip.  Mr. 
Colgate  spent  Friday  of  last  week  in  Chicago. 

Edward  U.  Roth,  E.  E.,  with  the  Societe  Al- 
sacienne  of  Belfort.  France,  is  in  the  United  States 
inspecting  some  of  the  most  interesting  electrical 
installations.     He  is  in  Chicago  at  the  present  time. 

Secretary  A.  M.  Buchanan  of  the  American  Con- 
duit Company,  who  has  been  at  the  company's  Chi- 
cago ofiice  for  some  time,  has  left  for  Los  Angeles. 
Cal.  Mr.  Buchanan  may  remain  in  California  until 
spring. 

Lee  De  Forest,  while  on  his  recent  trip  abroad, 
was  given  a  dinner  at  the  Hotel  Cecil  in  London 
on  the  eve  of  his  departure  for  home.  Many  prom- 
inent men  were  present,  among  whom  were  Sir 
William    H.    Preece,    Prof.    W.    E.    Ayrton,    James 


Swinburne  and  A.  A.  Camphell-Swinton.  Mr.  De 
Forest  gave  a  short  review  of  the  progress  space 
telegraphy  has  made,  especially  in  America.  The 
dinner  was  an  informal  affair  and  was  highly  sat- 
isfactory  to  all   concerned. 

W.  E.  Trucsdale  has  resigned  his  position  with  the 
Postal  Telegraph-cable  Company  at  St.  Louis  to 
become  manager  of  the  Columbus  Dental  Supply 
Company  at  Columbus,  Ohio.  Mr.  Trucsdale  was 
at  one  time  manager  of  the  Columbus  office  of  the 
Postal  company. 

William  I.  Leggett,  who  for  a  number  of  years 
was  with  the  Western  Electric  Company  and  who  has 
had  large  experience  in  the  electrical-supply  business 
in  Chicago  and  New  York,  is  one  of  the  organizers 
of  the  Compiling  Bureau  of  New  York,  which  is  en- 
gaged in  making  catalogues  for  the  electrical  trade. 

Mrs.  Helen  E.  Blitz,  president  of  the  Bishop 
Gutta-percha  Company,  died  at  her  home  in  West- 
field,  N.  J.,  on  October  22d.  She  had  been  president 
of  the  Bishop  Gutta-percha  Company  since  1894. 
Apoplexy  caused  her  death  while  she  was  inspect- 
ing decorations  in  her  beautiful  new  residence  at 
Westfield. 

Mr.  Samuel  Insull,  president  of  the  Chicago 
Edison  Company,  entertained  Sir  Henry  Mortimer 
Durand.  British  ambassador  to  the  Lhiited  Stales, 
at  luncheon  at  the  Chicago  Club  last  Saturday  and 
in  the  afternoon  took  him  out  to  the  Chicago-Texas 
football  game  at  Marshall  Field.  Sir  Henry  was 
keenly  interested  in  the  play,  having  played  the 
English  game  for  many  years. 

C.  B.  Fairchlld,  Jr.,  has  resigned  as  eastern  editor 
of  the  Street  Railway  Review  to  enter  business  for 
himself.  In  1899  Mr.  Fairchild  became  assistant 
editor  of  the  Re\'iew  and  in  1901  assumed  charge  of 
the  New  York  editorial  office.  Previous  to  this  he 
was  for  si-K  years  on  the  editorial  staff  of  the  Street 
Railway  Journal,  devoting  much  of  his  time  to  work 
on  the  Red  Book  of  American  Street  Railway  In- 
A'estments. 

Frank  C.  Moffitt,  who  was  recently  selected  to  fill 
the  position  of  manager  of  the  Chicago  office  of  tlie 
Western  Union  Telegraph  Company,  made  vacant 
by  the  promotion  of  J.  C.  Smith  to  be  a  superintend- 
ent, has  been  employed  by  the  Western  Union 
continuously  for  30  years.  For  the  last  two  years 
he  has  creditably  filled  the  position  of  manager  at 
Milwaukee.  M'r.  Moffitt  was  born  in  Newark,  N.  J., 
in  1S56.  For  his  new  position  he  is  well  fitted  by 
long  experience  in  executive  work.  He  is  practical 
and  well  read  in  the  technicalities  of  his  profession 
and  stands  equally  high  as  a  business  man  and  a 
friend. 

President  T.  F.  Grover  of  the  Northwestern  Elec- 
trical Association  was  in  Chicago  a  few  days  last 
week  in  the  interest  of  the  organization  and  inci- 
dentally transacted  some  business  for  the  Eastern 
W^isconsin  Railway  and  Light  Company  of  Fond  du 
Lac,  of  which  he  is  vice-president  and  general  man- 
ager. Thomas  R.  Mercein  of  Milwaukee,  secretary 
of  the  association,  was  also  in  town  at  the  same 
lime.  Strong  efforts  are  being  made  for  the  success 
of  the  coming  convention  of  the  Northwestern  asso- 
ciation, and  it  is  especially  hoped  that  many  street- 
railway  companies  will  avail  themselves  of  the  op- 
portunity of  becoming  members.  Papers  of  special 
interest  to  them  will  no  doubt  be  presented. 

Much  regret  has  been  expressed  at  the  news  of 
the  suicide  of  Henry  E.  Raymond,  an  assistant  in 
the  construction  department  of  the  General  Elec- 
tric Company  at  Schenectady,  N.  Y.  His  lifeless  body 
was  found  on  November  2d  in  a  room  at  the  Hotel 
Manhattan,  New  York,  the  evidence  showing  that  he 
had  hanged  himself  with  the  cord  of  a  Venetian  blind. 
Mr.  Raymond  was  a  trusted  employe  of  the  Gen- 
eral Electric  Company  and  recently  made  a  busi- 
ness trip  to  Australia  for  the  firm.  No  reason  is 
apparent  for  the  suicide.  He  was  33  years  of  age. 
His  home  was  at  Schenectady,  where  he  had  a  wife 
and  son.  His  brother,  J.  H.  Raymond,  is  employed 
in  the  testing  department  of  the  same  corporation. 

W.  A.  Nelson,  who  was  appointed  superintendent 
of  equipment  of  the  Allis-Chalmers  Company  Oc- 
tober I,  1904,  began  his  services  with  that  company 
in  August  immediately  after  his  resignation  became 
effective  as  assistant  superintendent  of  the  West- 
inghouse  Electric  and  Manufacturing  Company. 
Mr.  Nelson  will  have  duties  in  connection  with  all 
of  the  works  of  the  Allis-Chalmers  Company  and 
his  experience  admirably  qualifies  him  for  making 
a  success  in  this  new  undertaking.  R.  C.  Wright, 
for  several  years  in  charge  of  the  design  of  special 
tools  and  fixtures  used  in  the  manufacture  of  steam 
turbines  at  the  East  Pittsburg  works  of  the  West- 
inghouse  Machine  Company,  has  resigned  his  po- 
sition with  that  company  to  accept  similar  duties  at 
the  lylilwaukee  works  of  the  Allis-Chalmers  Com- 
pany. Charles  F.  Barth  has  recently  been  ap- 
pointed foreman  of  the  steam  turbine  departm.ent 
at  the  West  Allis  works,  and  C.  A.  Derby  has  re- 
signed his  position  as  assistant  manager  of  the 
Lyon  Cypress  Lumber  Company  to  join  the  selling 
staff  of  the  Allis-Chalmers  Company  in  its  saw- 
mill department. 


ELECTRIC  LIGHTING. 

The  city  of  Madras,  East  India,  is  to  erect  sta- 
tions for  lighting  purposes. 

Crab  Orchard,  Neb.,  is  considering  the  project  of 
installing  an  electric-light  plant. 

The  Delhart  (Texas)  Ice  and  Electric  Company 
has  been  incorporated,  with  a  capital  stock  of 
$100,000. 

The  Puget  Sound  Light  and  Heat  Company,  Seat- 
tle, Wash.,  has  been  incorporated  with  a  capital  stock 
of  $100,000. 

The  towns  of  La  Paz,  ^iolivia,  and  Fray  Bentos, 
Uruguay,  are  projecting  the  erection  of  electric  works 
for  lighting  purposes. 

The  Lenox  (Iowa)  Electric  Light  and  Power 
Company  has  been  incorporated  with  capital  of 
$18,000  by  T.  W.  Bennett  and  others. 

The  Thermopolis  (Wyo.)  Electric  Light  and 
Power  Company  has  decided  to  rebuild  its  plant, 
which  was  destroyed  by  fire  a  few  weeks  ago. 

Electric-lighting  systems  are  to  be  introduced  in 
the  towns  of  Gubbio,  Italy,  and  Espinar,  Spain.  The 
former  will  also  install  a  system  of  waterworks. 

J.  T.  Gibson,  manager  of  the  electric  plant  and 
railway  company  at  Meridian,  Miss.,  has  announced 
that  $1-00,000  will  be  spent  in  improving  the  service. 

The  Schoharie  Light  and  Power  Company  has  been 
organized  at  Taunersville,  N.  J.,  with  a  capital  of 
$40,000.  Francis  and  W.  H.  P.  Bacon  are  interested 
in   the  project. 

The  Guthrie  (Okla.)  Electric  Light  and  Power 
Company,  which  has  just  been  incorporated,  with  a 
capital  of  $150,000.  has  asked  for  a  30-year  franchise 
and  will  succeed  the  old  company. 

Work  on  the  new  power  plant  of  the  Muncie 
(Ind.)  Electric  Light  Company,  which  will  be  built 
adjacent  to  the  present  plant  on  North  Walnut 
Street,  has  been  started.  The  plant  is  to  cost 
$50,000,  including  equipments. 

The  McHenry  Light,  Heat  and  Power  Company 
of  McHenry,  111.,  has  been  incorporated,  with  a  capi- 
tal of  $20,000,  to  operate  heat,  light  and  power 
plants.  Stephen  Reynolds,  DeWitt  C.  Doe  and 
William  D.  Ball  are  interested. 

Bids  for  supplying  the  new  Capitol  and  all  state 
departments  and  executive  mansion  at  Harrisburg, 
Pa.,  with  electric  light  and  power  for  one  year  were 
opened  recently.  The  Harrisburg  Electric  Company 
was  the  only  real  bidder,  at  $24,400.  The  award  lias 
not  yet  been  made. 

The  Winter  Park  Electric'  and  Fuel  Company  of 
Winter  Park,  Fla.,  has  been  incorporated,  with  a 
capital  of  $25,000,  to  construct  and  operate  elec- 
tric plants  and  to  generate  electricity  for  light  and 
power  purposes.  J.  M.  Cheney,  H.  W.  Greetham 
and  H.  H.  Yowell  are  interested. 

S.  Davies  Warfield,  chairman  of  the  executive 
committee  of  the  United  Electric  Light  and  Power 
Company  of  Baltimore,  i\ld.,  announces  that  plans 
had  been  consummated  for  the  erection  of  one  of 
the  largest  electric-light  and  powder-generating  sta- 
tions in  the  United  States.  The  company  has  pur- 
chased 22  acres  of  land  immediately  adjoining 
the  city  and  having  a  water  front  of  over  1,000 
feet.  The  new  generating  station  will  provide  for 
all  needs  of  the  city  of  Baltimore  for  electric  light 
and  power  for  many  years  to  come. 

Articles  of  incorporation  of  the  Watsonville  (Cal.) 
Electrical  Company  were  filed  recently  in  the  office 
of  the  county  clerk  at  Santa  Cruz,  Cal.  The 
directors  of  the  new  company  are  W.  A.  White, 
J.  A.  Schanbacher,  A.  White,  J.  A.  Linscott  and 
W.  D.  Gulick.  The  capital  stock  is  $25,000.  The 
new  company,  which  is  a  direct  successor  to  the 
business  of  the  Pajaro  Electromechanical  Company 
and  the  Watsonville  Electric  Company  has  also  pur- 
chased the  Redwood  Electrical  (Company  of  Santa 
Cruz,  and  will  operate  the  plant  in  the  future. 

The  Waterloo  and  Cedar  Rapids  (Iowa)  Gas  and 
Electric  Company  has  secured  a  temporary  injunc- 
tion restraining  the  Waterloo  Procluce  Company 
from  impairing  the  water  of  the  Cedar  River.  It  is 
2\'erred  by  the  plaintiff  that  the  defendant  disposes 
of  feathers  and  other  refuse  by  throwing  it  into  the 
river ;  the  feathers  are  sucked  up  by  the  electric 
company's  intake  pipe  and  thus  interfere  with  the 
operation  of  the  machinery.  In  the  suit  brought  by 
Austin  Burt,  general  manager  of  the  company,  it  is 
stated  that  the  plaintiff  lias  suffered  loss  of  time  to  * 
the  extent  of  $1,000  on  account  of  the  feathers. 


ELECTRIC  RAILWAYS. 

An  electric  railway  is  projected  in  Lisbon.  Por- 
tugal. 

The  official  test  of  the  New  York  Central  electric 
locomotive  which  was  to  have  taken  place  last  Thurs- 
day,  was  postponed  until  today. 

■  Mayor  Bird  of  Wilmington,  Del.,  recently  in- 
formed the  Republican  workers  of  that  city  that  the 

.  stringing  of  banners  on  trolley  poles  along  Market 
Street  would  be  a  violation  of  a  city  ordinance.    The 
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Republicans  had  secured  permission  from  a  local 
trolley  company  to  use  its  poles,  and,  it  is  said,  dis- 
regarded  the  mayor's   warning. 

Tlie  Sedalia  (Mo.)  Transit  Company  has  been 
incorporated  with  a  capital  stock  of  $60,000,  to  put 
in  electric  railways. 

Under  the  direction  of  Prof.  August  Yenn  the 
formation  of  an  "interurban  orchestra"  is  being 
completed  at  Laporte,  Ind.  Arrangements  are  being 
made  for  a  concert  in  the  near  future. 

The  Joliet,  Plaintield  and  Aurora  electric  railway, 
a  portion  of  which  between  Joliet  and  Plainfield, 
111.,  has  been  in  operatiomfor  over  a  year,  has  now 
been  opened  for  the  entire  distance  to  Aurora. 

The  contract  for  the  construction  of  the  Roches- 
ter, Syracuse  and  Eastern  trolley  road  from  Pal- 
myra to  Lvons,  N.  Y.,  has  been  let  to  J.  G.  White 
&  Co.  of  New  York.  Work  on  this  section  of  the 
road  will  begin  this  fall. 

Articles  of  incorporation  of  the  Indianapolis, 
Logansport  and  Soinh  Bend  Traction  Railway  Com- 
pany have  been  filed.  It  designs  to  construct  a 
line  from  South  Bend  to  Logansport,  there  to  con- 
nect with  other  lines  to  Indianapolis. 

The  Columbus  (Ohio),  Delaware  and  Marion 
Railway  Company  has  been  incorporated  to  take 
the  place  of  the  Columbus,  Delaware  and  Marion 
Electric  Railway  Company,  the  name  under  which 
the  road  from  Columbus  to  Marion  was  built.  The 
new  company  has  a  capital  stock  of  $2,500,000  m- 
stead  of  $1,500,000  which  the  old  company  had. 

F.  .A.  Blackwell,  president  of  the  Coeur  d'.\lene 
and  Spokane  electric  line,  states  that  financial  back- 
ing has  been  secnr.jd  in  the  East  for  the  proposed 
electric  line  from  Spokane  to  Colfax.  Wash.  Work 
will  be  undertaken  at  oiice  if  the  people  are  wdlmg 
to  subscribe  a  reasonable  amount  of  stock  in  the 
company  to  assure  eastern  people  of  good  faith.  The 
road  will  cost  $3,000,000. 

The  Chicago,  Kenosha  and  Milwaukee  Railway 
Company  has  abandoned  the  right-of-way  owned 
by  it  on  the  east  side  of  Kenosha,  Wis.,  and  it  is 
announced  that  the  road  will  be  built  a  quarter  of 
a  mile  west  of  the  city  limits.  The  company  is  now 
purchasing  a  new  right-of-way  and  will  extend  its 
tracks  on  a  straight  line  from  Zion  City,  the  pres- 
ent northern  terminus,  to  Milwaukee. 

The  St.  Joseph  River  Electric  Railway  Company 
has  posted  a  $1,000  deposit  to  guarantee  the  building 
of  a  new  road  to  be  completed  next  summer.  The 
road  will  connect  thousands  of  acres  of  fruit  lands 
near  Benton  Harbor,  Mich.,  and  will  also  connect 
most  of  the  best-known  summer  resorts  along  the 
river.  This  road  has  created  general  interest  over 
the  entire  county  and  property  has  enhanced  in 
value  all  along  the  line. 

It  is  reported  that  the  proposed  interurban  railway 
from  Wichita  to  Hutchinson.  Kan.,  is  being  backed 
by  the  Rock  Island,  Santa  Fe  and  Frisco  railroads. 
The  Hutchinson  electric  line  is  being  promoted  by 
J.  T.  Burns  of  Chicago,  and  rumors  have  it  that 
the  three  railroads  mentioned  are  backing  Mr.  Burns 
and  that  the  electric  line  will  be  used  as  a  joint  pas- 
senger and  freight  line  for  Wichita,  Newton  and 
Hutchinson  business.  Work  on  the  new  electric  road 
will  be  begun  in  a  few  weeks,  it  is  said. 

It  is  announced  that  the  Washington  Water 
Power  Company  of  Spokane,  Wash.,  has  agreed  to 
have  the  electric  line  to  Medical  Lake  in  operation 
by  Tune  1st  if  the  people  of  the  city  on  the  lake  sviU 
fulfill  the  requirements  imposed  by  the  company 
and  subscribe  for  $50,000  worth  of  stock,  which  is 
to  be  secured  not  only  by  the  road  to  be  built,  but 
by  the  street-car  lines,  waterpower,  lighting  and 
electric  power  plants  in  Spokane.  This  sum  ( $50,000) 
is  about  one-fourth  of  the  cost  of  the  road. 

A  trolley  line  between  Denver,  Colorado  Springs 
and  Pueblo,  with  a  spur  to  Manitou,  is  contem- 
plated by  the  Denver  City  Tramway  Company  and 
the  preparations  for  the  building  of  the  road  are 
well  under  way.  The  Denver  Tramway  Company 
has  been  fighting  the  encroachments  of  the  Colorado 
and  Southern  road  into  the  tramway  territoi;y  be- 
tween Denver,  Golden  and  Boulder,  and  it  is  the 
intention  of  the  company  to  push  its  lines  south. 
The  cost  of  construction  and  equipment  is  placed 
at  $10,000,000. 

Constniction  has  been  commenced  on  the  new 
power  house  of  New  Orleans  (La.)  Railways  Com- 
pany, the  ultimate  capacity  of  which  is  to  be  60,000 
horsepower.  This  station  will  embrace  what  is  now 
called  the  Annex  Station,  whose  present  equipment 
includes  three  vertical  cross-compound  condensing 
engines  of  a  tnfil  of  10,000  horsepower,  and  Ihe- 
immediate  additions  are  three  turbine  units  of  1.500 
kilowatts  each.  Five  thousand-kilowatt  turbine  units 
will  be  added  as  fast  as  needed  in  the  new  stalicn, 
the  design  being  of  a  sectional  character,  which  per- 
mits additions  with  the  least  trouble  and  expense. 

All  the  different  street-car  companies  in  Barce- 
lona. Spain,  are  now  owned  and  controlled  entirely  by 
foreign  capitalists,  and  the  work  of  substituting 
electricity  on  those  lines  that  have  not  already 
adopted  it  is  almost  completed.  The  Belgian  syndi- 
cate  which   purchased   Ihe   old   railw.iy   which    ccii- 
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nects  the  city  with  the  outlying  suburb  of  Sar- 
ria  is  actively  engaged  on  the  preliminaries  for  pro- 
longing the  line  from  Sarria  to  the  little  village  of 
Valhidrera  on  the  crest  of  the  surrounding  chain 
of  hills.  Unforeseen  difficulties  with  the  authori- 
ties are  alone  responsible  for  the  old  section  of 
this  line  not  having  already  been  converted  into 
an  electric  tramway,  as  has  been  the  purpose  of  the 
company  from  the  first. 


November  12 


1904 


SOCIETIES  AND  SCHOOLS. 

The  electrical  engineering  department  of  the  LTiii- 
versity  of  Illinois  is  making  rapid  growth,  and  this 
year  the  registration  in  this  one  department  of  the 
university  has  reached  230,  an  increase  of  too  per 
cent.,  as  compared  with  three  years  ago.  Prof.  Mor- 
gan Brooks  is  head  of  the  electrical  department. 

Very  neat  and  appropriate  souvenir  booklets  con- 
taining programme  and  menu  were  issued  on  the 
occasion  of  the  dinner  given  by  the  electrical  engi- 
neering department  of  Columbia  University  on  Oc- 
tober 28th,  containing  among  other  things  a  list 
of  the  graduates  in  electrical  engineering  since  1S91. 

The  International  Jury  of  Awards  at  the  Exposi- 
tion in  Group  III,  higher  education,  technical  schools, 
etc.,  has  awarded  a  bronze  medal  to  the  Thomas  S. 
Clarkson  Memorial  School.  The  exhibit  was  warmly 
commended  by  the  members  of  the  jury,  and  has 
been  a  source  of  interest  to  visitors  throughout  the 
summer. 

During  the  international  exposition  at  Liege,  Bel- 
gium, next  year — June  26th  to  July  1st — will  be  held 
a  congress  of  mines,  metallurgy,  mechanics  and  ap- 
plied geology.  The  section  of  applied  mechanics 
will  be  subdivided  as  follows:  Machine  design,  in- 
ternal-combustion motors,  mechtinical  applications 
of  electricity,  turbo  engines,  steam  engines  and  boil- 
ers and  auto  trucks.  Information  may  be  obtained 
from  Henri  Dechamps.  general  secretary  of  the  com- 
mittee of  organization,  16  Quai  de  I'Universite, 
Liege. 

The  Directory  of  Membership  No.  3  of  the  Ameri- 
can Institute  of  Electrical  Engineers  is  revised  to 
August  I,  1904.  It  is  a  carefully  printed  little  book 
of  gS  pages,  pocket  size,  and  contains  an  alphabetical 
index,  a  summary  by  states  and  a  geographical  di- 
rectory. The  total  membership  on  the  date  men- 
tioned was  3,151,  of  which  439  is  credited  to  for- 
eign countries.  New  York  has  9S1  members ;  Penn- 
sylvania, 3'1 1 :  Massachusetts,  235 ;  Illinois,  185,  and 
Ohio,  169.  The  work  is  executed  with  great  thor- 
oughness -and  accuracy.  Persons  who  appreciate  the 
difficulties  in  preparing  a  list  of  this  sort  free  from 
errors  will  congratulate  Secretary  Ralph  W.  Pope 
on  his  work. 


PUBLICATIONS. 

The  Crocker-Wheeler  Company  of  Ampere,  N.  J., 
is  sending  out  a  postal  card  showing  a  silhouette  of 
the  U.  S.  S.  Connecticut,  for  which  the  company  is 
supplying  an  electric-light  and  power  plant. 

The  National  Stamping  and  Electric  Works  of 
Chicago  are  extensive  manufacturers  of  gasoline 
vapor-lighting  devices,  and  they  have  recently  issued 
a  pamphlet  on  this  type  of  apparatus  describing  the 
construction  and  advantages. 

Another  appropriate  and  handsome  piece  of  ad- 
vertising literature  is  being  distributed  by  the  Allis- 
Chalmers  Compan)',  this  time  upon  the  power  of  the 
New  York  subway.  The  pamphlet  is  richly  colored 
and  finely  illustrated  and  is  calculated  to  uphold 
the  high  standard  of  excellence  in  this  line  which 
the  company  has  thus  far  set.  The  power  plant  of 
the  new  subway  is  described  in  detail  and  numerous 
views  of  the  apparatus  are  shown.  Those  who  de- 
sire to  know  more  about  this  great  engineering  un- 
dertaking will  do  well  to  procure  one  of  the  book- 
lets, as  a  good  idea  of  the  power  end  of  the  work 
may  be  derived  from  it,  and  coming  at  this  time,  • 
just  after  the  opening  of  the  subway,  it  is  especially 
appropriate. 


SPACE    TELEGRAPHY. 

An  instance  of  the  value  of  the  space-telegraph 
plant  in  the  Brooklyn  Navy  Yard  occurred  re- 
cently, when  word  was  received  that  the  collier 
.\meranda  was  entering  the  harbor.  There  being  no 
berth  room  at  the  yard,  an  order  was  flashed  to 
the  Topeka,  which  had  been  at  the  service  of  the 
wireless  commission  lately,  and  was  lying  at  an- 
chorage off  Tompkinsville,  to  hold  the  Amerapda 
down  the  bay  until  further  notice. 

The  British  .Admiralty  is  making  extensive  use 
of  the  Marconi  system  of  space  telegraphy.  Mr. 
Marconi,  wdio  is  in  this  country,  is  reported  to  have 
said  that  "If  it  should  liecome  necessary  for  the 
British  government  to  send  orders  quickly  to  Gib- 
raltar or  to  the  British  fleet  in  Italian  waters  they 
would  go  by  wireless,  because  that  method  under 
our  improved  system  is  so  much  faster  and  surer 
than  any  other."  There  are  now  80  British  warships 
thus  equipped. 

'  Lieutenant  Cherardi,  in  charge  of  the  government 
space-lelegraph   station  at  the  Newport   { R.  I.)    tor- 


pedo station,  states  that  the  German  system  recently 
installed  on  the  Nantucket  Shoals  lightship  is  now 
in  successful  operation.  The  shore  end  of  the  sys- 
tem is  at  the  local  torpedo  station,  95  miles  from  the 
lightship,  and  messages  between  these  points  are  now 
being  sent  at  the  rate  of  10  or  12  words  a  minute. 
It  is  stated  that  passing  steamers  fitted  with  the  sys- 
tem will  be  able  to  keep  in  communication  with  the 
lightship  for  four  hours  while  sailing  on  their  regu- 
lar course. 

Some  misunderstanding  has  arisen  between  the 
United  States  government  and  the  Marconi  Space- 
telegraph  Company  as  to  the  sending  and  receiving 
of  messages.  The  new  government  station  which 
was  recently  installed  by  the  Navy  Department  on 
the  Nantucket  lightship  is  not  of  the  Marconi  sys- 
tem. The  Marconi  company  is  displeased  at  this 
because  the  system  originally  used  on  the  lightship 
was  theirs.  The  Marconi  company,  therefore,  now 
refuses  to  recognize  the  government  station,  which 
action,  it  thinks,  will  greatly  lessen  the  usefulness 
of  the  station,  because  many  of  the  great  trans- 
atlantic liners   use   the   Marconi  apparatus. 


POWER  TRANSMISSION. 

The  city  of  Simla,  British  India,  will  expend 
$225,000  on  a  hydro-electric  plant  to  improve  its  water 
supply. 

The  American  Falls  Canal  and  Power  Company 
of  Ogden,  Utah,  has  been  incorporated  with  a  capi- 
tal stock  of  $500,000. 

The  Southern  Oregon  Power  Company  has  been 
incorporated  at  San  Francisco,  Cal.,  with  a  capital 
stock  of  $500,000,  by  Harvey  Yeaman  and  others. 

The  Snoqualmie  Falls  and  White  River  Power 
Company  of  Seattle  and  Tacoma,  Wash.,  by 
amended  articles  of  incorporation,  has  changed  its 
name  to  the  Seattle-Tacoma  Power  Company  and 
has  increased  its  capitalization  to  $3,500,000. 

The  Quebec  Electric  Company  of  Quebec,  Can., 
will  soon  be  in  the  market  for  about  6,000  horse- 
power of  hydraulic  electric  generating  machines  and 
the  necessary  appurtenances.  The  plant  is  to  be 
located  at  St.  Anne  and  Seven  Falls. 

Ill  less  than  a  year  it  is  said  that  every  street  car 
in  Toronto  will  be  propelled  by  power  from  Niagara 
Falls.  The  Toronto  Railway  Company  has  a  contract 
with  the  Niagara  and  Toronto  Power  Company  for 
all  the  power  it  may  require  for  the  operation  of 
its  lines,  and  a  large  force  of  men  is  now  engaged 
m  building  the  transmission  line  via  St.  Catharines 
and  Hamilton. 


MISCELLANEOUS. 


The  United  States  battleship  Connecticut,  launched 
a  few  weeks  ago,  contains,  it  is  said,  the  largest 
electric-light  and  power  plant  ever  installed  on  a 
battleship.  The  plant,  which  has  a  capacity  of  800 
kilowatts,  consists  of  eight  Crocker-Wheeler  gen- 
erators direct  connected  to  Forbes  marine-type  en- 
gines. 

The  inside  of  a  large  standpipe  at  Paducah,  Ky., 
was  painted  recently,  the  painters  doing  their  work 
from  a  raft  which  floated  upon  the  water  within  the 
pipe.  In  all  previous  times  staging  had  been  used 
within  the  pipe,  but  this  time  the  staging  was  done 
away  with  and  telephonic  connection  was  established 
between  the  men  in  the  standpipe  and  the  engineer 
m  the  pump  room.  When  the  men  had  painted  as 
high  as  they  could,  they  signaled  the  engineer,  who 
raised  the  level  of  the  water  in  the  pipe  to  'he  re- 
quired height,  and  the  men  proceeded  with  the  work. 

Newspaper  men  of  St.  Louis  were-  entertained 
a  few  nights  ago  at  an  "electric"  dinner  given  by 
Messrs  H.  J.  Pain  and  J.  F.  Graham  in  the  New 
york  State  Building  on  the  Fair  grounds.  The 
feature  of  the  occasion  was  that  all  the  viands  for 
the  banquet  table  were  cooked  by  electricity  on  an 
electric  range  invented  by  M.  Bayno.  After  dinner, 
for  the  amusement  of  the  guests,  the  chef  broiled 
a  quail  in  five  minutes  and  toasted  bread  in  one 
minute. 

A  cablegram  from  London  says  that  Lord  Ra- 
leigh has  made  a  radium  clock  which  will  go  for 
2,000  years  without  winding  up.  In  this  clock,  ac- 
cording to  report,  "a  small  piece  of  gold  leaf  is 
electrified  by  means  of  an  exceedingly  small  quantity 
of  radium  salt.  It  bends  away  upon  the  metal 
substance  and  keeps  on  moving  under  this  influence 
until  it  touches  the  side  of  the  vessel.  At  the  mo- 
ment of  contact  it  loses  its  electrical  charge,  upon 
which  it  springs  back  and  is  electrified  again.  The 
renetition  of  this  process  over  and  over  again  is 
the  whole  secret,  and  Sir  William  Ramsay  consid- 
ers that  the  clock  might  be  expected  to  go  on,  bar- 
ring  accidents    for    a    couple   of    thousand   j'ears." 

A  demonstration  was  recently  given  in  the  school 
of  education  of  Chicago  University  of  a  method  of 
brazing  cast  iron.  The  test  was  made  by  Burt 
Springer  of  Des  Moines,  Iowa,  the  inventor,  in  the 
presence  of  a  number  of  iron-working  experts.  Two 
pieces  of  cast  iron  were  fastened  together  and  heated 
to  a  brazing  temperature,  after  which  they  were] 
treated  .with  a  powder  which  Mr.  Springer  had  com- 1 
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pounded,  having  the  same  effect  as  a  flux  in  the 
process  of  brazing  malleable  iron.  It  served  the 
purpose  of  cleaning  the  iron  and  preparing  it  for 
the  second  part  of  the  process.  When  the  first  part 
had  been  completed  the  inventor  treated  the  iron 
pieces  with  a  second  preparation  and  brass  spelter. 
The  action  of  the  former  permits  the  spelter  to  flow 
into  the  iron  on  both  side  of  the  break,  welding  the 
two  pieces  together. 

Observations  upon  the  change  in  state  of  alumi- 
num alloys  were  made  by  Professor  Ernest  Wilson. 
During  three  years'  exposure  to  London  atmosphere 
copper-aluminum  alloys  have  gradually  diminished 
in  total  conductivity,  the  extent  being  greater  the 
higher  the  percentage  of  copper.  Nickel-copper  alum- 
inum alloys,  which  show  such  a  remarkably  greater 
tensile  strength  than  good  commercial  aluminum,  dur- 
ing the  last  year  also  diminished  considerably  in  con- 
ducti\'ity.  On  the  other  hand,  manganese-copper 
aluminum  alloys  have  undergone  comparatively  little 
reduction  in  total  conductivity,  and  one  of  them  has 
a  comparatively  high  tensile  strength. 


TRADE  NEWS. 

The  Standard  Storage  Battery  Company  of  Jersey 
City,  N.  J.,  has  been  incorporated  at  Trenton,  with 
a  capital  stock  of  $500,000.  nTHc  incorporators  are 
Lewis  B.  Dailey,  H.  C.  Coughlan  and  B.  S.  Mantz. 

The  Mexican  Mining  and  Development  Company 
of  the  City  of  M'exico  announces  that  it  is  ready 
to  place  contracts  for  considerable  electrical  equip- 
ment to  be  installed  on  its  properties  in  the  state 
of  Durango,  Mexico.  Among  other  machinery  100 
electric  drills  and  several  mining  hoists  will  be 
ordered  to  be  operated  with  electric  power. 

A  petition  in  bankruptcy  has  been  filed  against  the 
Rosemont  Electric  Transmitter  Company  of  New 
York  city  bv  creditors.  The  liabilities  are  $13,000  and 
assets  consist  of  accounts,  $3,Soo;  some  stock  unfin- 
ished of  little  value,  and  patents.  The  bankruptcy 
was  precipitated  by  dissensions  in  the  board  _  of 
directors,     which    was     divided    into    two    parties. 


Herman  Schwarz  is  president  and  .Arthur  H. 
Schwarz,  secretary.  It  was  incorporated  on  Decem- 
ber 15.  1902,  with  a  capital  stock  of  $250,000,  to  make 
an  electric  transmitter  for  sewing  machines. 

An  unusual  incident  in  the  copper  industry  is  the 
report  that  United  States  copper  is  being  shipped 
to  Japan.  The  United  Metals  Selling  Company  of 
New  York,  it  is  said,  has  recently  taken  contracts 
for  the  delivery  of  10,000,000  pounds  of  copper  in 
Japan  and  has  already  begun  shipment.  The  Rus- 
sian-Japanese war  has  cut  down  the  output  of  the 
Japanese  mines,  and  American  copper  is  filling  the 
void. 

David  Eccles  is  figuring  on  a  proposition  to  build 
an  electric  street-car  line  at  Logan,  Utah.  It  is 
understood  that  he  will  make  an  offer  to  the  citizens 
to  build  a  line  from  the  Agricultural  College  to  the 
depot  and  along  Main  Street  and  down  to  the 
sugar  factory,  provided  the  city  will  furnish  power 
temporarily  at  a  fair  price  and  that  the  business 
men  subscribe  about  $30,000  in  stock.  The  plans 
also  contemplate  the  building  of  a  line  from  the 
sugar  factory  south  through  Providence,  Millville 
and  Hyrum  to  Wellsville,  with  a  branch  to  Para- 
dise, all   in  Utah. 

Comparatively  few  travelers  for  commercial  pur- 
poses are  visiting  Russia  during  the  current  sea- 
son, says  Consul  Slocum  at  Warsaw,  Russia,  and 
this  is  to  be  regarded  as  caused  by  the  present 
financial  situation.  Word  comes  from  travelers  of 
experience  that  credits  in  general,  not  only  in  Rus- 
sia proper,  but  in  the  south  of  Russia,  have  been 
very  disappointing,  and  this  in  conjunction  with  the 
hesitancy  natural  to  the  condition  of  war  and  the 
uncertainty  lof  the  immediate  future,  have  ren- 
dered the  sound  buyers  more  conservative  and  very 
careful  in  increasing  their  liabilities.  This  does  not 
apply  to  the  electrical  industry  especially  but  to  trade 
in  general. 

The  Compiling  Bureau,  56  Pine  Street,  New"  York, 
is  engaged  in  the  preparation  of  catalogues  and 
circulars  exclusively  for  the  electrical  trade.  The 
gentlemen  composing  the  bureau  are  William  I.  Leg- 
gett,  who  was  for  a  number  of  years  with  the  West- 


ern Electric  Company  in  Chicago  and  New  York 
and  who  compiled  all  of  its  recent  catalogues,  and 
A.  G.  Brown,  who  has  been  with  the  Gen'eral  Elec- 
tric Company  and  other  important  concerns.  The 
record  of  each  guarantees  their  success  in  a  new 
field.  Not  only,  do  they  compile  catalogues  for  their 
clients,  but  contracts  they  have  entered  into  for 
paper,  printing  and  plate  work  will  reduce  the  normal 
expense   incident   to   issuing  new   books. 

Exports  of  all  kinds  from  the  United  States  to 
Russia,  Japan,  China,  Hongkong  and  Korea  show  a 
marked  increase  in  1904  as  compared  with  earlier 
years.  To  each  of  the  countries  named  the  exports 
for  the  nine  months  ended  with  September  are  larger 
than  those  of  the  corresponding  months  of  1903.  The 
total  exports  to  the  countries  named  are  shown  by  the 
Department  of  Commerce  and  Labor  through  its 
Bureau  of  Statistics  as  $56,448,225  in  the  nine  months 
ended  with  September,  1904,  against  $44,807,366  in 
the  corresponding  months  of  1903,  and  $47,663,031  in 
the  corresponding  months  of  1902.  The  total  imports 
into  the  United  States  from  the  countries  named 
amounted  to  $65,389,022  in  the  nine  months  ended 
with  September,  1904,  against  $60,375,925  in  the  cor- 
responding months  of  1903,  and  $49,540,259  in  the 
corresponding  months  of  ig02.  Electrical  machinery 
exported  to  Japan  shows  a  marked  increase  in  1904, 
being  $755,955  during  the  nine  months  ended  with 
September,  against  $214,255  in  the  corresponding, 
months  of  1903  and  $131,108  in  the  corresponding 
months  of  igo2. 


BUSINESS. 


The  General  Electric  Company,  among  the  20 
other  awards  which  it  received  from  the  Louisiana 
Purchase  Exposition,  has  received  a  gold  medal  for 
electric  flatirons. 

The  F.  Bissell  Company  of  Toledo,  Ohio,  reports 
a  large  business  in  switchboards  and  tablet  boards, 
and  the  factory  is  running  with  a  full  complement 
of  men.  The  company  recently  published  some  new 
bulletins  on  this  apparatus  which  it  will  mail  upon 
request. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


773,550.  Frame  for  Electric  Machines.  Carl  Dihl- 
mann,  Ecrlin,  Germany.  Application  filed  No- 
vember  23,    1901. 

In  an  alternating- current  machine  are  a  substantially 
circular  core,  a  girder  frame  surrounding  the  core  and 
connections  betri-een  the  core  and  girder  frame  whereby 
the  core  may  be  adjusted  with  relation  to  the  girder 
frame. 

773,575-  Automobile.  Alvaro  S.  Krotz,  Springfield, 
Ohio,  assignor  of  one-half  to  Paul  A.  Staley, 
Springfield,  Ohio.  Application  filed  February  21, 
1903. 

The  method  of  propulsion  is  by  an  electric  motor 
through  a  differential  gear. 

773,621.  Combined  Trolley-wire  Splice  and  Support. 
Alonzo  B.  Allison,  Canton,  Ohio.  Application 
filed   February   15,    1904. 

An  ear  plate  is  provided  with  a  curved  flange,  the 
flange  formed  of  yielding  or  spring  material.  A  cap  is 
secured  to  the  ear  plate  and  the  trolley  wire  is  located 
upon    the    convexed    side    of    the    curved    flange. 


NO.    773,686. — STORAGE  BATTERY. 

773,626.  Knife  Switch.  William  F.  Bossert,  Utica; 
N.  Y.,  assignor  to  the  Bossert  Electric  Construc- 
tion Company,  Utica,  N.  Y.  Application  filed 
March  7,  1904. 

A  switch  post  of  resilient  material  has  a  foot  on  one 
side  from  which  arises  a  hollow  column  closed  upon  three 
sides  and  open  upon  one  side.  These  parallel  faces 
approach  each  other  at  their  upper  ends  and  form  a 
gap    whose  parallel    sides   are   open   at    each   end. 

773,685.  Storage-battery  Electrode  and  Process  of 
Making  Same.  Elmer  A.  Sperry,  Cleveland, 
Ohio.     Application  filed  January  28,  1904. 

The  process  of  producing  storage-battery  electrodes 
consists  in  precipitating  a  carbonate  of  lead  from  a 
solution  of  a  lead  salt,  roasting  the  carbonate  to  expel 
the  carbon  dioxide  and  produce  a  highly  porous  oxide 
or  oxides  of  lead,  and  applying  the  oxide  or  oxides  to  a 
grid  or  support. 

773,^^.  Storage  Battery.  Elmer  A.  Sperry,  Cleve- 
land, Ohio.     Application  filed  February  11,  1904. 

The  battery  comprises  a  vessel  and  separate  electrodes, 
each  electrode  having  a  terminal  and  a  carrying  lug 
near  the  middle  of  its  upper  edge  and  substantially  over 
its  center  of  gravity,  the  lugs  on  adjacent  electrodes 
being   out   of  alignment.      (See    cut.) 

773,708.  Trolley  Wheel.  John  J.  Bouchard,  Brad- 
ford,  Pa.     Application   filed  August  28,    1903. 

A  lubricating  device  for  the  trolley  wheel  is  described. 


Issued  (United  States  Patent  Office)  Novemher  i,  1904. 

773,72s.  Receptacle.  Philip  H.  Fielding,  New  York, 
N.  Y.     Application  filed  April  5,  1904. 

The  receptacle  contains  a  socket  composed  of  hollow 
insulating  and  conducting  portions,  the  two  portions  hav- 
ing their  adjacent  ends  abutting,  and  forming  continua- 
tions of  each  other. 

7737733-  Insulator.  Leon  W.  Greene,  Brooklyn, 
Mich.     Application  filed  November  10,  1903. 

Circumferential  grooves  or  seats  are  provided  on  the 
insulator  and  a  clamping  member  formed  of  a  single  piece 
of  metal  is  bent  to  form  a  pair  of  spring  arms  adapted 
to  engage  the  seats.  The  clamping  member  is  held  in 
engagement  with  the  seats  by  the  inherent  spring  ten- 
dency of  the   arms.      (See    cut.) 

773,774-  Electric  Arc  Lamp.  Lorens  S.  Andersson, 
Stockholm,  Sweden.  Application  filed  April  15, 
1902. 

Characteristic  features  of  the  lamp  are  two  electrodes 
connected  in  series  to  the  main  circuit  of  the  lamp,  and 
a  third  electrode  forming  a  bridge  between  the  first- 
mentioned  electrodes.  Means  are  also  provided  for  regu- 
lating  the    electrodes  independently    of  each   other. 

773,805.  Incandescent  Electric  Lamp.  Albert  W.  W. 
Miller,  South  Orange,  N.  J.  Application  filed 
September  29,  1902. 

A  disk  of  insulating  material  is  mounted  at  the  end 
of  the  lamp  anchored  to  the  cement  and  having  projecting 
from  its  outer  face  a  boss  of  angular  cross  section.  A 
correspondingly  formed  cup-shaped  base  contact  fits  over 
the  boss  and  has  the  central  part  of  its  contact  face  pro- 
jecting beyond  its  edges. 

773,821.  Electric  Furnace.  Charles  P.  Steinmctz, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N,  Y.  Appli- 
cation filed  May  24,  1900. 

The  electric  furnace  contains  walls  formed  of  a  pyro- 
electrolyte  and  fashioned  to  receive  and  retain  the  sub- 
stance to  be  acted  upon,  means  for  initially  heating  the 
pyroelectrolyte,  and  means  for  thereafter  heating  the 
electrolyte   by  the    direct   passage    of  current. 

773)827.  Roentgen  -  ray  Tube.  Elihu  Thomson, 
Swampscott,  M'ass.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed   February    14,    1898. 

A  method  of  regulating  the  degree  of  density  of  a 
vacuum  tube  consists  in  directing  the  rays  generated  in 
the  tube  toward  a  gas-yielding  agent  within  the  tube  from 
such  a  distance  that  gas  will  be  liberated  from  the  agent 
only  when  the    density  decreases  beyond   a   certain  point. 

773,832.  Controlling  System  for  Electric  Motors. 
George  Westinghouse,  Pittsburg,  Pa.  Applica- 
tion filed  March  18,  1903. 

Combined  with  annularly  disposed  and  independently 
actuated  contact  members  are  a  centrally  located  air 
chamber,  pneumatically  actuated  means  for  moving  each 
member  into  its  circuit-closing  position,  means  for  mov- 
ing each  of  the  members  to  open-circuit  position  when  re- 
leased from  pneumatic  pressure,  electromagnetically  ac- 
tuated valves  for  applying  and  withdrawing  pneumatic 
pressure  and  a  governing  switch  for  energizing  and  de- 
energizing  the  valve-actuating  magnets  in  a  predetermined 
order. 

773>^33-  Controlling  System  for  Electric  Motors. 
George  Westinghouse,  Pittsburg,  and  Louis  M. 
Aspinwall,  Wilkinsburg,  Pa. ;  said  Aspinwall  as- 
signor to  said  Westinghouse.  Application  filed 
May  I,  1903. 

In  a  controlling  system  for  electric  motors  having  re- 
sistance   elements    primarily    in    circuit    are     a    manually 


operated  governing  switch  and  a  series  of  power-operated 
motor- controlling  switches.  An  independent  governing 
circuit  has  its  own  source  of  current  and  means  are 
included  in  the  circuit  for  effecting  progressive  operation 
of  a  number  of  the  motor-controlling  switches  without 
movement  of  the  governing  switch. 


NO.    773,733. — INSULATOR. 

773'.836.     Controlling     Switch.     Harold  E.     White, 

Schenectady,    N.    Y.,    assignor    to  the    General 

Electric  Company,  Schenectady,  N.  Y.    Applica- 
tion filed  April  23,  1904. 

Combined  with  an  electric  generator  is  an  electric 
motor  driven  thereby,  a  separate  source  of  excitation  for 
both  fields,  a  resistance,  and  a  controlling  switch  ar- 
ranged to  connect  the  resistance  in  series  with  the  gen- 
erator field,  then  to  gradually  cut  the  resistance  out  of 
circuit,  and  then  to  gradually  cut  the  resistance  into 
circuit  in  series  with  the   motor  field. 

773337-  Electric  Meter.  Eddy  R.  Whitney,  Lynn, 
Mass.,  assignor  to  the  General  Electric  Company. 
Schenectady,  N.  Y.  Application  filed  February- 
29,  1904. 

In  an  electric  meter  are  combined  a  motor  element,  the 
torque  of  which  is  proportional  to  the  square  of  the  cur- 
rent measured,  and  a  retarding  device,  the  retarding  effect 
of  which  is  proportional  to  the  first  power  of  the  speed 
of   the    meter.      (See    cut    on    next   page.) 

773,838.  Thermo-electric  Generator.  Merle  J.  Wight- 
man,  New  York,  N.  Y.,  assignor  to  the  Pyro 
Electric  Company,  New  York,  N.  Y.  Applica- 
tion filled  July  13,  1900.     Renewed  April  7,  1904. 

In  a  therino-electric  battery  is  a  series  of  couples,  each 
provided  with  a  water  jacket  in  direct  contact  with  the 
metal  of  the  element,  the  jackets  being  connected  to  form 
a  circulatory  duct  in  which  the  fluid  may  flow  in  tlie 
general  direction  of  the  fall  or  rise  of  electromotive 
force.      (See  cut   on   next  page.) 

773,853-  Electric  Kiln.  Frederick  E.  Dickinson, 
Kendallville,  Ind.  Application  filed  January  12, 
T903. 

Associated  with  a  chamber  are  electric-heating  means 
independent  of  the  chamber  but' arranged  in  communica- 
tion with  it,  and  return  flues  from  the  chamber  to  the 
electric-heating  means,  all  constructed  to  prevent  the  ad- 
mission of  air  for  the  support  of  combustion  and  to 
effect  a  continuous  circulation  through  the  several  ele- 
ments   of   the    same   atmospheric  air. 
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773»867.  Portable  Electric  Winch.  James  Heywood, 
Philadelphia.  Pa.  Application  filed  March  14, 
1904- 

The  winch  which  is  carried  upon  a  carriage  is  driven 
by  an  electric  motor. 

773,868.  Automatic  Electrical  Signaling  System. 
Franklin  S.  Holmes.  New  York,  N.  Y.  Applica- 
tion filed  April  16,  1903. 

In  an  electric  circuit  are  an  automatic  periodic-signaling 
mechanism  and  an  electrical  device  for  automatically 
measuring  the  interval  between  signals  and  announcing 
when  the  inter\*al  is  e.\ceedcd. 

7731869.  .\iitomatic  Electrical  Signaling  System. 
Franklin  S.  Holmes,  New  York,  N.  Y.  Appli- 
cation filed  March  19,  1904. 

An  automatic  periodic  signaling  mechanism  is  associ- 
ated with  a  device  controlled  by  the  signals  for  auto- 
matically measuring  the  interval  between  signals  and 
indicating  when  the  normal  inter\'al  is  not  equaled  or 
is  exceeded. 

773»870.  Automatic  Electrical  Signaling  System. 
Franklin  S.  Holmes,  New  York,  N.  Y.  Appli- 
cation filed   March  25,    1904. 

Combined  with  a  main  circuit  leading  through  a  pair 
of  normally  open  contacts  and  from  the  contacts  by  two 
paths  in  multiple  arc  a  pair  of  contacts  in  each  path, 
actuating  means  for  intermittently  closing  the  three  pairs 
of  contacts,  a  protection  or  analogous  circuit,  and  a 
fourth  pair  of  normally  open  contacts  in  one  of  the  paths 
adapted  to  be  closed'  by  disturbance  in  the  protection 
circuit. 

773,880.  Synchronizing  Device  for  Dynamo-electric 
Machines.  Louis  C.  Marburg.  Schenectady, 
N.  Y..  assignor  to  the  General  Electric  Company. 
Schenectady,  N.  Y.  Application  filed  March  7. 
1904. 

Means  for  synchronizing  alternating-current  dynamo- 
clecCric  machines  comprise  two  transformers  correspond- 
ing to  the  devices  being  cynchronizcd.  a  ground  connec- 
tion from  a  middle  point  of  the  transformer  secondaries 
and  synchronizing  switches  connecting  one  section  of  each 
transformer    with   the    synchronizing  circuit. 

773,8Si.  Commutator.  Maurice  Milch,  Schenectady, 
N.  Y.,  assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  March  19, 
1904. 

Magnetite  is  placed  in  the  spaces  between  the  com- 
mutator  segments. 

773,^3-  Trolley  Harp.  Alson  C.  Ralph,  Somerville, 
Mass.     Application  filed  March  il,   1904. 

A  contact  brush  completes  the  circuit  between  the  trol- 
ley wheel  and  the  conductor  in  the  pole. 

775.917-  System  of  Electrical  Distribution.  William 
L.  Bliss,  Brooklyn.  N.  Y..  assignor  to  the  Bliss 
Electric  Car  Lighting  Company,  New  York, 
N.  Y.     Application  filed  February  3,  1902. 

In  a  system  of  electrical  distribution  are  a  primary 
generator,  a  storage  battery,  means  for  automatically  re- 
ducing the  electrical  energy  which  the  (,-encititor  supplies 
to  the  storage  battery  when  the  storage  battery  is  fully 
charged,  and  means  under  the  control  of  the  generator- 
driving  mechanism  for  restoring  the  generator  to  its 
normal  operative  condition. 

773.918.  Means  for  Exciting  Dynamo-electric  Gen- 
erators. William  L.  Bliss,  Brooklyn,  N."  Y..  as- 
signor to  the  Bliss  Electric  Car  Lighting  Com- 
pany, New  York,  N.  Y.  Application  filed  Feb- 
ruary 26,  1902. 

A  normally  open  armature  circuit  of  a^  dynamo  has  a 
shunt  field  and  operates  in  conjunction  'with  3  storage 
battery  for  supplying  .current  to  the  shunt  field.  A 
resistance  is  interposei  bet\veen "  the  shunt  field  and 
armature   circuit. 

773,930.  Electric  M'otor.  Frederick  B.  Duncan,  Mad- 
ison, W'is.,  assignor  to  the  Northern  Electrical 
Manufacturing  Company,  Madison,  Wis.  Appli- 
cation filed  May  10,  1901. 

The  motor  is  carried  upon  a  standard  placed  upon  a 
portable  platform.  The  motor  is  mounted  to  swing  in 
a  vertical  plane  and  a  flexible  shaft  is  fixed  to  the  end 
of  the  armature  shaft. 
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NO-    773.837. — ELECTRIC    METER. 

773,937-  Testing  the  Magnetic  Qualities  of  Mate- 
rials. Frank  Holden,  Rugby,  England,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.  Y.    Application  filed  July  6,  1903. 

An  instrument  for  testing  the  magnetic  qualities  of  a 
sample  of  iron  or  other  metal  consists  of  a  closed  con- 
ductor and  means  for  generating  in  the  conductor  two 
electromotive  forces,  one  due  to  variations  of  flux  in  the 
test  sample  and  the  other  due  to  mutlon  of  the  con- 
ductor. 

773.950.      Electric      Turret      Operating      Mechanism. 
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Osborn  P.  Loomis.  Newport  News,  Va.     Appli- 
cation filed   December  16,   1903. 

An  electric  turret-operating  mechanism  comprises  an 
electric  motor  having  a  driving  shaft,  a  driven  shaft,  a 
set  of  gears  including  a  pinion  fixed  on  the  driving 
shaft,  an  electromagnetic  clutch  on  the  driven  shaft  in 
operative  relation  to  the  gear,  and  a  motor  controller 
having    contacts    for    energizing    the    clutch. 

773»9<>i.  Storage  Battery.  Charles  B.  Morgan, 
Cleveland,  Ohio.  Application  filed  April  18, 
1904. 

In  storage  batteries  are  an  aluminium  plate  provided 
with  pockets  and  pieces  of  aluminium  and  active  ma- 
terial   filling    the    pockets. 

773.985-  Apparatus  for  Recording  and  Reproducing 
Speech,  etc.  Elias  E  Ries,  New  York,  N.  Y. 
Application  filed  February  26,   1903. 

A  magnetic  phonograph  or  telephonograph  apparatus  has 
a  substantially  continuous  record  wire  divided  into  con- 
secutive sections  or  lengths,  parts  of  the  wire  of  each 
section  being  permanently  exposed  so  as  to  render  the 
several  sections  independently  accessible  for  operation  or 
reference. 

774,012.  Electrical  Stop-motion  Mechanism  for  Tex- 
tile Machinery.  Joseph  B.  Whitney,  New  York, 
N.  Y.     Application  filed  October  21,  1903. 

In  textile  machinery  having  to  do  with  the  drawing  of 
threads  longitudinally  are  means  for  giving  direction  to 
the  threads,  an  electric  circuit,  an  indicator  included  in 
the  circuit,  circuit-closers  controlled  by  individual  threads 
and  normally  held  thereby  out  of  the  circuit-closing  posi- 
tion, and  a  circuit-breaking  means  consisting  of  a  movable 
part  engaging  an  appreciable  number  of  threads  and 
normally  held  by  them  out  of  the  circuit-breaking  position 

774,018.  Alternating-current  Motor.  Caspar  Wiist- 
Kunz,  Seebach.  Switzerland.  Application  filed 
July  29,  1901. 

A  rotary  induction  motor  consists  of  several  elements 
forming  a  single  machine  having  a  casing,  stator  elements 
therein,  each  having  a  different  number  of  poles,  a  rotor 
for  each  element,  a  shaft  common  to  all  the  rotors,  means 
to  operate  each  clement  independently  and  means  to 
operate  one  or  more  of  the  elements  in  parallel,  whereby 
different   speeds  can   be   imparted    to    the  shaft. 


NO.    773,838. — THERMO-ELECTRIC    GENERATOR. 

774,019.  Electric  Time  Switch.  James  E.  Yates, 
Schenectady,  N.  Y.  Application  filed  August 
12,  1903. 

Details  are  described. 

774,029.  Generating  and  Distributing  Electricity  on 
Railway  or  Other  Vehicles.  Frederick  J.  Bcau- 
niont,  Stroud  Green,  England.  Application 
filed  September  30,  1901. 

The  generator  is  belted  to  the  car  axle  with  means  for 
throwing  the  generator  out  of  gear  at  a  predetermined 
speed. 

774,043.  Trolley.  William  R.  Cooper,  East  St. 
Louis,  111.    Application  filed  May  21,  IQ04. 

In  a  trolley  are  two  parts  slidably  fitted  together, 
means  for  rendering  the  parts  water-tight,  and  contact 
mechanism   mounted    upon    one    of    the    parts. 

774,049.  Process  of  Electrolytically  Producing  Lead 
Peroxide  Layers  Upon  Positive  Accumulator 
Plates.  Julius  Diamant,  Raab,  Austria-Hun- 
gary.    Application  filed  January  4,  1904. 

A  process  of  electrolytically  producing  lead  peroxid 
layers  upon  positive  accumulator  plales  consists  in  adding 
to    the   electrolyte    sulphonic    acid   derivatives    of  methane. 

774*059.     Electrical  Alarm  for  Telephone  Call  Bells. 
John   W.    Fouche,   Ryan,   Va.,   assignor   of  two- 
thirds  to   Hugh  B.  Hutchison   and  Clarence   A. 
Hutchison,  Herndon,  Va.     Application  filed  May  ' 
2,  1904. 
Details  are    described. 

774,077.  Motor  Casing.  Gustav  E.  Jacobson  and 
Charls  Anderson,  Newark,  N.  J.,  assignors  to 
the  Essex  Electrical  Company.  Application 
filed  July  25,   1904. 

The  motor  easing  is  approximately  spherical  in  form, 
divided,  into  hemispherical  sections. 

774,082.  Time  Metering  Charge  for  Telephone  Serv- 
ices. Isidor  Kitsee,  Philadelphia,  Pa.  Applica- 
tion filed  May  17.  1904. 

Means  arc  provided  for  indicating  a  number  of  units 
representing  a  certain  value  for  the  first  unit  of  time,  and 
for    indicating    a    number    of    units    representing    certain 


November  12,  1904 


.c.u^a  ^u»  uuiis  ui  ume  in  excess  ot  ttie  tirst  unit  of 
time,  the  indicating  means  operating  at  a  different  rate 
per  unit  for  the  first  unit  of  time  from  the  rates  of  the 
excess    time    units.      (See    cut.) 

774)085.  Trolley-pole  Contact.  John  J.  Lacknor  and 
Andrew  J.  Curtis,  East  Williamson,  N.  Y.  Ap- 
plication filed  May  5,   1904. 

Adjustable   sleeves  on    tlie  trolley  pole  carry  the  trolley- 
wheel    mounting. 


NO.    774,082.— TELEPHONE     METER. 

774-C90.  Alternating-current  Selector.  Hermann 
Lemp,  Lynn,  Mass.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed  December  i,  1897. 

In  an  alternating-current  rectifier  or  selector  are  a 
set  of  stationary  contacts,  a  set  of  moving  contacts,  and 
an  air  gap  that  is  constantly  maintained  between  the 
two  sets  of  contacts,  the  resistance  of  which  varies  with 
the  movement  of  the   contacts. 

774,118.  Roentgen-ray  Tube.  Elihu  Thomson, 
Swampscott,  Mass.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Original  ap- 
plication filed  February  14,  1898.  Divided  and 
this  application  filed  April  26,  1902. 
Combined  with  a  tube  adapted  to  generate  X-rays  are 
a  gas-yielding  agent  within  the  tube,  and  means  for  caus- 
ing rays  generated  in  the  tube  to  liberate  gas. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
November  8,  1904: 

372,657^    Electrical    Repeating    Bell.      H.    B.    Cox,    Cincinnati, 

Ohio. 
372,65s.      Galvanic    Battery.      H.    B.    Cox,    Cincinnati,   Ohio. 
372,734-     Carbon  Battery.     C.  H.   Wilder,  Natick,  Mass. 
372,797,    372,798.    372.799-       Electrical    Distribution.      J.    W. 

Howell,   New  Urunswick,  X.  J.- 
3/2,805.     Telegraphic  Transmitter.     G.  Juengst,  Croton  Falls, 

372,808.  Electrotherapeutic  Apparatus.  F.  T.  Kneuper,  New 
York,    N.    V. 

372.822.  Dynamo  Electric  Machine.  F.  J.  Sprague,  New 
\ork,   N.    y. 

372.823.  Electric  Motor.     F.  J.    Sprague,  New  York.  N.   Y. 

372.824.  Electrical  Pumping  Apparatus.  F.  J.  Sprague,  New 
York,  N.   Y. 

372,846.  Telegraphic  Transmitter.  W.  W.  Evans,  Washing- 
ton, D.  C.  - 

372,851.  Electrical  Current  Indicator.  J.  F.  Kelly,  Ho- 
boken,    N.  J. 

372,860.  Resistance  Regulator  for  Electric  Currents.  G. 
Montanus,    Frankfort-on-the-Main,    Germany. 

372,910.      Electric    Jfotor.      D.    Higham,    Philadelphia,    Pa. 

372,926.  Electrical  Cloth-cutiing  Machine.  F.  W.  Novens, 
Minneapolis,    Minn. 

372.934-  Method  of  and  Apparatus  for  Connecting  Alternate- 
current  Generators.  Oliver  S.  Shallenberger,  Roches- 
ter, N.   Y. 

372.935-  Apparatus  for  Connecting  Alternate-current  Elec- 
tric    Generators.       Oliver     S.     Shallenberger,     Rochester, 

N.  y. 

372,936      -Pressure-indicating    Apparatus    and     Circuit    for    a 

System  of  Electric  Distribution.     Oliver  S.  Shallenberger, 

Rochester.    N.    Y. 
372,940.      Insulating  Joint.      F.   IT.    Soden    and  J.   H.   Goehst, 

Chicago,    III. 
372,042.      System   of   Electrical  Regulation.     W.    Sfanley,   Jr., 

Great  Earrington,  Mass.  "  . 

372.943.  System  of  Electrical  Distribu(ion  and  Conversion. 
W.  Stanley,  Jr.,  Great  Harrington,  itass. 

372.944.  Method  of  Electrical  Distribution  and  Conversion. 
AV.   Stanley,  Jr.,  Great  Earrington,  Mass. 

372.945.  Dynamo  Electric  Machine.  W.  Stanley,  Jr„  Great 
Harrington.  Mass. 

372,958.      Electric    Firing    Mechanism    for    Guns    and    Shells. 

W.  W.   Bradley  and  J.   R.  Holroyd,  Washington.   D.  C. 
372,986.       Regulator    for    Electric    Lamps.      S.     Mathis,    Nor- 

lanwelz,    Belgium. 

373.009.  System  of  Electrical  Distribution.  H.  M.  F.yllesbv, 
Roselle.    N.  J. 

373.010.  Electric   Meter.      H.    M.    Byllesby,    Pittsburg,    Pa. 
373,021.      Galvanic  Battery.      T.    W.   liowell.   New    Brunswick, 

N.  J. 

373,029.  Electric  Converter.  O.  S.  Shallenberger,  Roches- 
ter, N.  Y. 

373.034.  Dynamo  Electric  Machinery.  H.  E.  Walters, 
Clifton,   N.    Y. 

373i03S-  System  of  Electrical  Distribution.  George  Westing- 
house,  Pittsburg.   Pa. 

373.036.  Automatic  Circuit-controlling  Apparatus  for  Sys- 
tems of  Electrical  Distribution.  G.  Westinghouse,  Pitts- 
burg,  Pa. 

373.037.  System  of  Electrical  Distribution.  G.  Westing- 
house,    Pittsburg,   Pa. 

373.0^8.  Converter  Box.  G.  Westinghouse,  Jr.,  Alleghenv, 
Pa. 


SPECIAL  MENTION. 

All  the  comforts  of  club  and  home  are  to  be  found 
on  the  Pennsylvania  Limited,  which  leaves  Union 
Station,  Chicago,  daily  at  6  p.  m.  Time  to  New 
York,  23  hours.  Maid  on  this  train  to  look  after 
ladies  and  children  traveling  alone.  Most  perfect 
train  running  out  of  Chicago.  Try  it  next  time  you 
go  East.  Tickets  and  full  information  at  city  office 
248  Clark  Street,  Chicago. 

The      Intematiotial      Telephone      Manufacturin^i 


Company  of  Chicago,  which  is  rebuilding  the  pub- 
lic-service telephone  exchange  for  the  municipality 
of  Neepawa,  Manitoba,  Canada,  has  secured,  in  ad- 
dition to  its  contract  for  central-office  equipment, 
an  order  for  subscribers'  telephones,  replacing  those 
formerly  in  use.  When  the  exchange  is  completed 
it  will  be  fully  equipped  with  International  ap- 
paratus,   replacing   equipment  made   in    France. 

President    Frank  W.   Boyer  of  the   Chicago  Mica 
Company,     Valparaiso,     Ind.,    visited     Chicago     last 


week.  ifr.  Boyer  came  West  on  a  hurried  business 
trip,  touching  at  Valparaiso  and  Chicago,  returning 
thence  to  Philadelphia.  M'r.  Boyer  is  with  the  Bae- 
der-Adamson  Company  of  Philadelphia  and  can 
only  visit  his  interests  at  Valparaiso  occasionally. 
The  direct  management  of  the  Chicago  Mica  Com- 
pany's plant  is  in  the  hands  of  Secretary  E.  H. 
Heiistcdt,  whose  successful  handling  of  the  business 
and  maintenance  of  President  Boyer's  liberal  busi- 
ness policy,  has  brought  the  company  to  its  present 
enviable,  position  in  the  mica  trade. 
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Electric  Locomotives  in  Use  in  Chicago 
Freight  Tunnels. 

Several  articles  have  appeared  in  tlie  Western 
Electrician  concerning  the  tunnel  system  of  the 
Illinois  Tunnel  Company  in  Chicago,  the  last  one 
describing  the  system  in  general,  being  in  the  issue 
oi  February  13,  1904.  This  article  gave  a  descrip- 
tion of  the  system,  including  a  map  of  the  business 
portion  of  the  city  showing  the  streets  then  under- 
laid by  tunnels.  Reference  was  also  made  to  an 
electric  locomotive  then  being  tested.  Since  that 
time  work  upon  the  system  has  proceeded.  The 
tunnels  are  now  being  extended  under  the  Chicago 


with  clay,  as  shown  in  the  picture.  The  reason 
that  this  method  is  adopted  is  that  the  large  cars 
cannot  be  used  to  advantage  in  the  drift  of  the 
tunnel  where  the  men  are  working.  They  are  run 
up  to  within  a  short  distance  of  the  work,  and  from 
there  the  small  cars' are  run  over  a  temporary  track 
to  where  the  workmen  may  shovel  directly  into 
them. 

The  locomotive  which  is  shown  in  Fig.  i  is 
manufactured  by  the  Morgan  Electric  Machine  Com- 
pany of  East  Chicago.  Ind.,  and  is  built  along  the 
lines  of  a  gathering  locomotive  used  in  mines.  Fig. 
2    shows    side    and    end    elevations.     One    motor    is 


vices  may  be  seen  in  Fig,  i.  As  the  motorman  sits 
at  the  rear  of  the  locomotive  the  controller  is  at 
his  left  hand.  Turning  the  controller  in  one  direc- 
tion 3ends  the  locomotive  ahead  and  in  the  reverse 
direction  backs  it.  At  the  right  hand  is  the  brake 
wheel,  wdiich  operates  a  friction  clutch  mounted  on 
the  armature  shaft. 

The  locomotive  shown  in  Fig.  i  is  used  for 
pushing  loaded  trains  up  the  incline  at  Grant 
Park  is  already  mentioned.  Cars  are  brought 
to  it.  back  in  the  level  parts  of  the  tunnel,  by  loco- 
motives operating  with  a  trolley.  Fig.  4  is  a  picture 
showing  the  sub-basement  of  a  new  o.ffice  building 


ELECTRIC    LOCOMOTIVES    IN    USE    IN    CHICAGO    FREIGHT    TUNNELS. — RACK-AND-PINION    (THIRD    RAIL)    TYPE    ON    LAKE    FRONT    INCLINE    PUSHING    FLAT    CARS    CARRYING 

LOADED    DUMP    CARS. 


River  to  tap  the  active  manufacturing  portion  of 
the  West  Side,  and  a  large  amount  of  the  clay  wdiich 
is  excavated  in  the  erection  of  a  number  of  the 
new  office  buildings  now  going  up  in  the  city  is 
taken  away  to  the  dumps  on  the  lake  shore  b}'  the 
underground  system. 

There  are  two  types  of  locomotive  used  at  pres- 
ent in  the  tunnels,  one  operating  with  a  rack  and 
pinion,  which  serves  at  once  as  a  current-collecting 
means  and  to  furnish  the  necessarj'  tractive  power; 
the  other  tv'pe  of  locomotive  operates  with  a  trolley. 
The  TcLok  and  pinion  is  used  in  those  portions  of 
the   tunnel    where  there   is    any    considerable   grade. 

Fig.  I  is  a  view  taken  at  the  mouth  of  the  tunnel 
at  Grant  Park  on  the  lake  shore  near  Michigan 
Avenue.  At  this  point  the  trestlework  begins,  which 
runs  out  to  the  fills  which  are  being  made  on  the 
shore.  The  grade  of  the  track  here  as  it  ascends 
from  the  level  of  the  tunnels  under  the  streets  is 
nine  per  cent,  and  the  rack-and-pinion  third  rail 
is  used.  As  seen  in  the  picture,  the  locomotive  is 
in  the  rear  of  a  train  of  cars,  these  cars  having 
just  arrived  loaded  from  the  extension  work  under 
the  river.  Flat  cars  are  used  for  this  work,  and 
along  the  tops  of  the  fiat  cars  are  laid  track  rails 
upon  which,  in  turn,  are  run  the  small  cars,  loaded 


used,  of  75-horsepower  capacity,  and  the  locomotive 
complete  weighs  6.0CO  pounds.  The  maximum  height 
from  the  top  of  the  rail  is  3V2  feet  and  the  length 
over  all  seven  feet  The  voltage  is  250.  A  sub- 
stantial steel  fram.e  is  mounted  on  suitable  track 
wheels.  Into  this  steel  frame  are  mounted  two  steel 
sprockets  or  traction  wheels,  which  are  driven  by 
means  of  suitable  gearing.  The  sprocket  wheels 
(A)  which  engage  the  third  rail  (C)  serve  the 
double  purpose  of  driving  the  locomotive  along  the 
track  and  taking  up  the  current  from  the  third 
rail  to  feed  the  motor.  The  sprocket  wheels  are 
geared  *o  always  run  in  unison,  avoiding  all  diffi- 
culty in  crossing  switches  or  other  openings  in  the 
track. 

The  track  rails  are  used  as  the  return  conductor. 
The  third  rail  (C)  consists  of  heavy  iron  bars, 
perforated  at  regular  intervals  throughout  their  en- 
tire length,  and  made  into  a  continuous  rail  by  means 
of  fishplates,  much  after  the  manner  of  regular 
track  rails.  This  continuous  rail  is  enclosed  and 
depressed  in  a  specially  prepared  wood  casing  (D), 
which  serves  the  double  purpose  of  insulating  the 
rail  and  protecting  men  and  animals  from  the  cur- 
rent.    Fig.  3  is  a  diagram  of  connections. 

The    general    arrangement    of    the    operating    de- 


which  is  being  erected  at  the  corner  of  Madison 
Street  and  Wabash  Avenue,  and  here  a  trolley  type 
of  locomotive  is  shown  about  to  draw  a  load  of 
side-dump  cars  which  have  been  filled  by  excava- 
tions made  under  the  building.  This  picture  is  of 
interest  in  that  it  shows  a  practical  application  of 
the  tunnel  cars.  Years  of  time  and  millions  of  dol- 
lars in  money  have  been  expended  in  building  the 
tunnels,  and  during  all  that  time  returns  on  the 
investment  were,  of  course,  not  possible.  Now, 
however,  the  tunnels  are  beginning  to  make  some 
returns  to  the  owners,  and  the  picture  just  referred 
lo  shows  one  of  the  ways  this  is  being  done. 

The  sub-basement  of  the  building,  as  seen  in  the 
picture,  extends  down  nearly  to  a  level  with  the 
tunnel  under  Madison  Street.  A  lateral  tunnel, 
which  is  seen  in  the  picture,  connects  the  basement 
with  the  main  tunnel  upon  a  slight  grade.  In  the 
basement  will  be  located  the  power  plant  of  the 
building,  and  in  all  probability  the  coal  for  the  op- 
eration of  this  will  be  brought  in  through  the  tunnel. 

The  locomotive  shown  in  Fig.  4  was  designed 
and  built  by  the  General  Electric  Company  specially 
for  the  Chicago  tunnel  service,  although  it  embodies 
a  great  many  features  which  have  been  successful 
in    mining   fields.     It   weighs   9,000   pounds   and    has 
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a  rated  drawbar  pull  of  1,200 
pounds  at  six  miles  an  hour. 
The  frame  of  the  locomotive  con- 
sists of  two  heavy  side  castings 
and  two  end  castings,  carefnlly 
machined  at  the  joints  and  held 
together  by  means  of  heavy  bolts, 
giving  the  whole  structure  the 
rigidity  of  a  solid  casting.  The 
side  frames  are  cored  out  for 
axle  boxes,  axle  springs,  sand 
boxes  and  trolley  pole. 

The  axle  boxes  arc  of  the  reg- 
ular railway  type  with  removable 
brass  linings,  and  are  lubricated 
from  oil  cellars  filled  with  waste. 
The  weight  of  the  locomotive  is 
supported  from  the  axle  bo.\cs 
by  means  of  heavy  coiled  springs. 
The  brake  consists  of  a  vertical 
screw  surmounted  by  a  hand- 
wheel  carrying  a  nut  which  is 
connected  to  the  brake  chains  at  each  side  of  the  lo- 
comotive by  means  of  an  equalizing  bar.  The  pitch 
of  the  screw  is  such  that  a  slight  exertion  will  skid 
the  wheels.  The  length  of  the  threaded  portion  of 
the  screw  is  sufficient  automatically  to  compensate 
for  the  wear  of  the  brake  shoes,  and  no  other  ad- 
justment is  necessary.  An  important  feature  of  this 
brake  mechanism  is  that  it  is  automatically  locked 
in  any  position  in  which  it  is  left  by  the  operator 
without  the   use  of  pawls   or  ratchets. 
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FIG.   2.      ELEVATIONS   OF   THIRD-RAIL   LOCOMOTIVE   USED   IN    CHICAGO   FREIGHT   TUNNELS. 


or  multiple,  four  with  resistance  in  circuit  and  one 
with  full  potential  on  the  motors.  The  motors 
sliould  be  operated  in  multiple  when  starting  a  heavy 
load  or  hauling  a  loaded  trip,  and  in  series  when 
running  in  with  the  empties  or  switching.  This 
feature  effects  a  considerable  economy  in  the  cur- 
rent and  tends  to  eliminate  trouble  due  to  heating 
of  the  rheostats.  An  auxiliary  contact  is  placed  at 
the  bottom  of  the  main  cylinder  to  equalize  the 
fields    of  the  motors   when   the   controller  is   in  the 


and  an  efficient  headlight  in  which  the  reflector  is 
protected  from  dirt  and  corrosion  by  a  thick  glass 
front,  which  is  shielded  by  vertical  bars,  which  do- 
not    materially   cut    off   the    light. 

A  new  type  of  jack-knife  trolley  was  especially 
designed  for  the  Illinois  Tunnel  Company's  system, 
in  certain  sections  of  which,  particularly  where  the 
telephone  cables  are  installed,  the  available  space 
for   turning  a  trolley  is  extremely  limited. 

The  locomotive  has  two  independent  sets  of  driv- 
ing wheels,  and  upon  the  axle  of  each  is  mounted 
a  motor  of  the  standard  railway  type.  The  motors 
are  flexibly  supported  and  arranged  in  tandem,  that 
is,  one  motor  between  the  axles  and  the  other  out- 
side. The  axles  are  driven  by  single-reduction  gear- 
ing, with  machine-cut  teeth,  and  the  gear  and  pin- 
ions are  enclosed  in  a  malleable-iron  dustproof  case 
partially  filled   with   oil. 

The  weights  and  wheel  base  of  the  locomotive 
are  so  proportioned  that  no  trouble  is  experienced 
from  rocking  and  no  difficulty  is  met  with  in  ne- 
gotiating the  curves,  50  that  there  has  not  in  this 
service  been  a   single  case  of  derailment. 


FIG.   4.      ELECTRIC   LOCOMOTIVES   IN    USE   IN    CHIGAGO   FREIGHT   TUNNELS. — TROLLEY   TYPE. 


The  brake  shoes  are  of  a  removable  type.  The 
shoe  proper  is  made  of  cast  steel,  and  by  loosening 
a  set-screw  it  may  be  moved  from  the  periphery 
of  the   wheel   and   a   new   shoe    dropped   into   place. 

Four  sand  boxes  are  provided,  operated  in  pairs. 
The  valves  are  flat  and  are  opened  by  levers  lo- 
cated conveniently  near  the  motor-runner,  and  closed 
by  springs  The  locomotive  is  equipped  with  chilled- 
iron  wheels  pressed  on  and  securely  keyed  to  steel 
axles. 

The  controller  is  of  the  rlieostatic  magnetic-blow- 
out type,  especially  designed  for  mining  locomotives. 
A  commutating  switch  is  incorporated  in  the  reverse 
cylinder,  the  handle  of  which  has  four  '"on"  posi- 
tions, two  for  each  direction  of  motion,  one  with  the 
motors  in  series  and  the  other  with  the  motors 
in  multiple.  The  main  and  reverse  cylinders  are 
interlocked  in  the  usual  manner  and  the  controller 
provides   for  five  speeds   with   the   motors   in   scries 


"off"  position.  This  is  done  in  order  to  prevent 
the  motorman  from  retarding  the  train  by  "bucking" 
the  motors,  one  acting  as  a  generator  and  the  other 
as  a  motor,  a  practice  which  is  liable  to  cause 
trouble. 

Fig.  5  is  a  diagram  of  the  controller  connections. 

The  locomotive  equipments  include  a  standard 
railway    circuit-breaker,    standard    railway    rheostats 
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Government  to  Conduct  Timber-season- 
ing Tests. 

The  Bureau  of  Forestry  of  the  "national  Depart- 
ment of  Agriculture  has  recently  signed  an  agree- 
ment to  make  extensive  timber-seasoning  tests  in 
two  western  states,  in  co-operation  with  two  tele- 
graph and  telephone  companies.  Experimental  sta- 
tions will  be  located  at  Marinette,  Wis.,  and  Es- 
canaba,  Mich.,  and  probably  a  third  station  will  be 
established  at  Ashland,  Wis.  The  expense  of  the 
experiments  will  be  borne  jointly  by  the  bureau  and 
the  companies.  Cedar  and  tamarack  telephone  and 
telegraph  poles  will  be  furnished  by  the  state  of 
Wisconsin  free  of  cost,  and  two  railroad  companies 
have  agreed  to  haul  them  to  the  experiment  station 
without  charge  for  freight. 

The  object  of  the  experiments  is  to  determine 
how  many  years  can  be  added  to  the  life  of  each 
pole  by  proper  seasoning.  Since  millions  upon  mil- 
■lions  of  poles  are  used  along  telegraph  and  telephone 
lines,  even  one  year's  extra  service  for  each  pole 
will  amount  to  a  tremendous  saving  in  expense.  Un- 
seasoned cedar  poles  last  from  12  to  15  years.  Sea- 
soning experiments  have  shown  how  to  increase  this 
time  by  three  or  four  years,  and  it  is  now  expected 
to  improve  on  this  increase.  Past  methods  of  sea- 
soning have  effected  a  drying  out  of  20  per  cent. 
Forward  Reverse 
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FiK.  3.     Diasram  of  Connections  of  Third-rail  Locomotive. 
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of  the  original  weight  of  the  poles.  The  better  sea- 
soned the  pole,  the  less  chance  there  is  for  decay, 
which  is  promoted  by  moisture. 

Such  experiments  are  of  large  importance  not 
only  to  telegraph  and  telephone  companies,  but  to 
all  users  of  heavy  timbers  which  come  in  contact 
with  the  ground,  at  which  line  decay  gets  in  its 
most  deadly  work.  It  is  believed  that  still  greater 
economies  can  be  secured  by  the  use  of  proper  meth- 
ods of  preservative  treatment.  These  experiments 
will  undoubtedly  be  watched  with  great  interest. 


Death  of  James  M.  Thomas. 

James  M.  Thomas,  one  of  the  staunch  Independ- 
ent telephone  men  of  the  country,  died  at- his  home 
at  Irvington,  N.  Y.,  on  November  8th  from  a  com- 
plication of  diseases  of  the  stomach.  While  his  end 
was  not  unexpected,  his  illness  having  been  of 
such  a  nature  as  to  make  recovery  almost  impossi- 
ble, the  news  of  his  death  has  been  a  great  shock 
to  all  his  friends  and  he  will  be  mourned  in  all  parts 
of  the  country,  having  been  widely  known  through 
his  untiring  efforts  in  behalf  of  the  Independent 
telephone  movement. 

James  M.  Thomas  was  born  on  a  farm  in  Ross 
County,  Ohio,  April  24,  1858.  He  received  his  edu- 
cation in  the  common  schools  and  in  Ohio  Wes- 
leyan  University  of  Delaware,  Ohio,  from  which 
institution  he  graduated.  After  graduation  he 
taught  school,  studied  law  and  w^as  admitted  to  the 
bar  and  practiced  in  Chillicothe,  Ohio.  He  was 
elected  probate  judge  of  Ross  County  in  1S92,  which 
office  he  filled  for  six  years.  During  his  incum- 
bency of  the  office  of  probate  judge  in  1S94  he,  with 
some  others,  became  interested  in  the  Home  Tele- 
phone Company  of  Chillicothe,  of  which  corpora- 
tion he  w'as  elected  president  and  in  which  capacity 
he  served  until  his  removal  from  the  city.  This 
company's  exchange  went  into  service  in  the  spring 
of    1S95,    being    one    of    the   first    Independent    tele- 


JAMES   M.    THOMAS. 

phone  plants  in  the  Middle  West.  This  institution 
is  now  doing  a  flourishing  and  prosperous  business. 

At  the  expiration  of  his  term  of  office  he  moved 
to  Cleveland,  Ohio,  where  he  became  vice-president 
and  general  manager  of  the  United  States  Telephone 
Company,  the  pioneer  Independent  long-distance 
telephone  company  of  the  United  States.  He  served 
in  this  capacity  for  two  years,  removing  to  New 
York  to  become  vice-president  and  general  man- 
ager of  the  Telephone,  Telegraph  and  Cable  Com- 
pany of  America,  an  organization  having  for  its 
object  the  installation  of  a  complete  telephone  sys- 
tem in  the  city  of  New  York  and  vicinity.  He  after- 
ward resigned  as  vice-president  and  general  man- 
ager of  this  organization  and  began  the  general  prac- 
tice of  law  in  New  York  city,  which  he  continued 
until  his  last  illness,  when  he  retired  to  his  home 
at  Irvington-on-the-Hudson,  where  he  died  No- 
vember 8,   1904. 

In  1897  at  the  organization  of  the  Independent 
Telephone  Association  of  the  United  States  at  De- 
troit he  was  elected  its  first  president  and  was  re- 
elected annually  for  five  years  thereafter,  being 
succeeded  by  Hon.  Hugh  Dougherty  of  Indiana  at 
the  convention  of  the  national  association  in  June, 
1903. 

Judge  Thomas  was  chairman  of  the  litigation  com- 
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mittee  of  the  national  association  and  as  such  took 
a  leading  part  in  the  litigation  begun  by  the  Ameri- 
can Bell  Telephone  Company,  seeking  to  preserve 
the  exclusive  rights  to  all  apparatus  manufactured 
under  the  Berliner  patents.  This  involved  the  right 
to  use  the  so-called  Berliner  telephone  transmitter, 
which  litigation,  if  successful,  would  probably  have 
been  a  fatal  blow  to  the  Independent  telephone  in- 
terests. The  Bell  Telephone  Company  failed  in 
this  litigation  more  largely  as  the  result  of  the 
efforts   of  Judge  Thomas   in    stimulating  active   de- 
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Exhibition  and  Trial  of  New  York  Cen- 
tral Electric  Locomotive. 

Ever  since  the  plans  were  first  formulated  for  the 
electric  locomotives  which  are  to  handle  the  terminal 
traffic  in  and  near  New  York  city  of  the  New 
York  Central  and  Hudson  River  Railroad  Company, 
engineers  and  others  have  been  looking  forward 
anxiously  to  the  time  when  one  of  the  locomotives 
should  be  completed  and  actual  tests  made  of  the 
power.  Such  a  test  was  made  near  Schenectady, 
N.   Y.,   on   November   12th,   for  the  electric-traction 


EXHIBITION    AND   TRIAL    OF   NEW  YORK   CENTRAL   ELECTRIC   LOCOMOTIVE. — LOCOMOTIVE  ATTACHED   TO     SEVEN- 
CAR   TRAIN. 


fense  than  from  any  other  cause  or  causes.  His 
efforts  for  Independent  telephony  were  persistent 
and  consistent,  and  to  them,  especially  during  the 
earlier  years  of  Independent  telephony,  is  more 
largely  due  the  success  attained  by  the  non-Bell  com- 
panies than  to  any   other  one  man. 

He  was  a  noble-hearted,  generous,  broad-minded 
man,  one  who  made  friends  readily  and  held  them 
tenaciously;  lovable,  tender,  gentle,  energetic  and 
faithful;  a  man  whose  loss  will  be  felt  not  only  by 
a  very  large  and  wide  circle  of  personal  friends 
but  by  business  associates  and  all  interested  in  the 
welfare  of  Independent  telephony. 


Plans  for  Chicago  Subway. 

The  local  transportation  committee  of  the  Chicago 
City  Council  has  received  a  detailed  report  from 
Engineer  George  W.  Jackson  together  with  plans 
and  a  general  outline  for  a  street-railway  subway 
in  the  main  business  district  of  Chicago.  According 
to  the  plans  a  lo-mile  subway  could  be  completed 
within  2%  years  at  a  cost  of  $18,500,000. 

Mr.  Jackson  proposes  subway  loops  for  the 
Wabash  Avenue  lines  north  of  Twelfth  Street,  for 
the  State  Street  lines  north  of  Eldredge  Place,  for 
the  Clark  Street  lines  .north  of  Eighteenth  Street, 
for  Van  Buren  Street  east  of  Halsted,  and  for  the 
Madison  Street,  Milwaukee  Avenue  and  North 
Clark  Street  lines  in  the  downtown  district.  Tlie 
plans  were  ordered  published  by  the  committee, 
after  which  the  subway  proposition  will  be  con- 
sidered. 

George  Richardson,  a  Chicago  inventor,  also  pre- 
sented plans  for  a  subway  under  the  streets  occu- 
pied by  the  elevated  loop.  He  proposes  to  make  the 
subway  60  feet  wide,  put  four  tracks  in  it  and 
operate  the  surface  cars  on  the  same  plan  the 
elevated    cars    are    run    on    the    loop. 


commission  of  the  railroad  company  and  its  guests. 
As  readers  of  the  Western  Electrician  are  aware, 
these  locomotives  are  being  built  by  the  General 
Electric  Company  and  the  American  Locomotive 
Works. 

The  New  York  Central  and  Hudson  River  Rail- 
road Company  is  now  electrically  equipping  its  New 
York  terminal  for  a  distance  of  34  miles  on  the 
main  line  from  the  Grand  Central  Station  to  Croton 
and  for  24  miles  on  the  Harlem  Division  as  far  as 
White  Plains.  It  is  the  intention  to  handle  all  the 
traffic  within  this  district  or  zone  electrically,  and 
the  locomotive  just  given  trial  is  one  of  30  to  50 
which  will  be  used  in  the  haulage  of  the  through 
passenger  trains,  the  heaviest  of  which  reach  875 
tons  in  weight,  and  are  to  be  hauled  at  maximum 
speed  of  60  to  65  miles  an  hour. 

By  the  use  of  the  Sprague-General  Electric  mul- 
tiple-unit system  of  control  two  or  more  locomotives 
can  be  coupled  together  and  operated  from  the  leadr 
ing  cab  as  a  single  unit.  The  motive  power  may, 
therefore,  be  easily  adapted  to  the  weight  of  the 
train  with  no  complications  in  operation  and  with 
uniform  make-up  of  the  train  crew.  A  single  elec- 
tric locomotive  will  be  able  to-maintain  the  schedule 
with  a  450-ton  train,  two  locomotives  being  coupled 
together   for  heavier  trains. 

The  locomotive  developed  remarkably  easy  riding 
qualities  at  high  speeds  and  during  acceleration,  re- 
sponding with    ease  and  power  to  the   will   of  the 


Control  of  Electrical  Concessions  in 
Chile. 

A  new  law  with  reference  to  electrical  conces- 
sions has  recently  been  enacted  in  Chile  and  provides 
that  the  grant  of  concessions  for  electrical  enter- 
prises falls  within  the  functions  of  the  president 
of  the  republic,  who  is  also  to  take  measures  for 
the  inspection  of  electrical  tramways  and  other  en- 
terprises from  the  point  of  view  of  public  safety. 
Concessions  for  electrical  undertakings  with  under- 
ground wires  may  be  granted  for  20  years,  but  the 
term  of  those  with  overhead  wires  is  not  to  exceed 
10  years.  In  Santiago,  Valparaiso  and  other  towns 
where  electric  tramways  exist  the  electric  telephone 
and  lighting  wires  and  other  conductors  for  distrib- 
uting electric  power  are  to  be  placed  underground, 
four  years  being  allowed  for  the  work. 


FIG.    2.      ARMATURE   MOUNTED   ON    AXLE  OF  NEW  YORK 
CENJRAL   ELECTRIC    LOCOMOTIVE. 

operator.  Fig.  i  is  a  picture  of  the  locomotive  at- 
tached to  a  seven-car  train. 

The  locomotive  consists  of  four  driving  axles,  on 
each  of  which  is  mounted  without  intermediate  gear- 
ing, as  is  sho\vn  in  Fig.  2,  the  armature  of  an  elec- 
tric motor  having  a  normal  rating  of  550  horsepower. 
The  total  rated  capacity  of  the  locomotive  is  2,200 
horsepower,  although  for  short  periods  a  consider- 
ably greater  power  may  be  developed,  making  it 
more  powerful  than  the  largest  steam  locomotive 
in  existence. 

Hitherto  gearless  locomotives  have  been  built 
with  the  armatures  of  the  electric  motors  mounted 
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on  quills  and  spring-suspended  from  the  driving 
wheels.  In  the  new  locomotive  the  use  of  spring- 
suspended  quills  is  dispensed  with,  the  armature  be- 
ing mounted  rigidly  upon  the  axle,  thus  reducing 
the  bearings  to  those  of  the  pony  trucks  and  the 
main  journals,  all  of  which  are  outside  of  the  driving 
wheels.  The  motor  has  two  poles  with  flat  faces  so 
as  to  permit  a  large  relative  vertical  movement 
between  armature  and  poles  as  the  latter  move  up 
and  down  with  the  riding  of  the  frame  upon  the 
springs. 

The  main  frame  of  the  locomotive  is  of  cast  steel, 


FIG.    3.        RHEOSTATS     AND     CONTACTORS     ON      NEW 
YORK   CENTRAL   ELECTRIC   LOCOMOTIVE. 

and  forms  not  only  the  mechanical  frame  of  the 
locomotive,  but  also  part  of  the  magnetic  circuit 
of  the  electric  motors.  The  armatures  are  arranged 
in  tandem,  the  end  pole-pieces  being  cast  as  part 
of  the  end  frames  and  the  double  pole-pieces  be- 
tween the  armatures  being  carried  by  heavy  steel 
transoms  bolted  to  the  side  frame  and  forming  part 
of  the  magnetic  circuit,  as  well  as  cross-braces  for 
the  truck.  The  field  coils  are  wound  upon  metal 
spools,  which  are  bolted  upon  the  pole-pieces. 
Proper  distribution  and  division  of  the  weight  of 
the   locomotive   among   the   axles   have  been   accom- 


FIG.  4.       CONTROLLER  FOR  NEW  YORK  CENTRAL  LOCO- 
MOTIVE FITTED  WITH  SPECIAL  OPERATING  LEVER. 

plished  by  suspending  the  main  frame  and  super- 
structure from  a  system  of  half  elliptic  springs  and 
equalized  levers  of  forged  steel,  the  whole  being 
so  arranged  as  to  cross-equalize  the  load  and  to  fur- 
nish three  points  of  support.  The  pony  trucks  are 
of  the  radial  type  and  are  pivoted  by  means  of  radius 
bars  to  the  end  frame  of  the  main  truck. 

The  brush  holders  are  mounted  on  insulated  sup- 
ports attached  to  the  spring  saddle  over  the  axle 
journal,  thus  maintaining"  a  fixed  position  of  the 
brush  holder  in  relation  to  the  commutator.  These 
brush  holders  are  made  adjustable,  so  as  to  allow 
for  wear  of  the  commutator  and  journal  bearings. 

The  superstructure  consists  of  a  central   cab   for 


the  operator,  containing  master  controllers,  engi- 
neer's valves,  and  switches  and  valves  required  for 
operating  sanding,  whistling  and  bell-ringing  de- 
vices. This  apparatus  is  furnished  in  duplicate,  one 
set  on  each  side  of  the  cab,  and  is  arranged  so  as 
to  be  easily  manipulated  from  the  operator's  seat, 
while  at  the  same  time  a  practically  unobstructed 
view  to  front  and  rear  may  be  obtained  from  the 
windows.  The  air  gauge,  meters,  etc.,  arc  located 
so  as  to  be  easily  read  by   the  driver. 

Extending  through  the  cab  is  a  central  corridor 
arranged  so  as  to  permit  access  from  the  locomo- 
tive to  the  cars  behind.  The  contactors,  rheostats 
and  reversers  (Fig.  3)  are  arranged  along  the  sides 
of  the  corridor  in  boxes  of  sheet  steel,  which  are 
sheathed  on  the  inside  with  fireproof  insulating  ma- 
terial. All  of  these  appliances  are  therefore  .easily 
accessible  for  repairs  or   inspection. 

The  control  system  permits  three  running  con- 
nections, namely,  four  motors  in  series,  two  group> 
of  two  in  parallel-series,  and  all  four  motors  in  paral- 
lel. The  motor  revcrser,  contactors,  rheostats  and 
other  controlling  appliances  are  all  of  the  Sprague- 
General  Electric  multiple-unit  tyne.  The  master  con- 
troller (Fig.  4),  however,  is  fitted  with  a  special  op- 
crating  lever  about  24  inches  long  and  capable  of 
being  moved  through  an  angle  of  about  75  degrees. 
A  current-limiting  device  is  provided  in  the  master 
controller  and  consists  of  a  friction  clutch  operated 
by  an  electric  magnet,  which  is  energized  by  the 
current  passing  through  one  of  the  motors,  the  ar- 
rangement being  such  that  when  the  current  exceed.s 
a  predetermined  amount  the  cylinder  cannot  be  ro- 
tated further  until  the  current  has  fallen  sufficiently 
to  allow  the  relay  to  drop.  As  long  as  the  current 
does  not  exceed  the  desired  limit  the  automatic  fea- 
ture is  not  in  operation. 

In  the  operator's  cab  there  is  placed  a  General 
Electric  motor-driven  air  compressor  having  capacity 
of  75  cubic  feet  of  free  air  per  minute  and  consisting 
of  a  twin  vertical-cylinder  compressor  driven  by  two 
6oo-volt  direct-current  series  motors.  The  compres- 
sor is  controlled  by  a  governor  which  automatically 
cuts  the  motors  in  and  out  of  circuit  when  the  air 
pressure  falls  below  125  pounds  or  rises  about  135 
pounds.    A   reduction   in   air   pressure   sufficient   to 


FIG.  5.   CONTACT  SHOE  FOR  NEW  YORK  CENTRAL  ELEC- 
TRIC LOCOMOTIVE. 

actuate  any  governor,  simultaneously  starts  up  the 
air  compressors  in  both  locomotives  when  running 
double-headed,  and  likewise  when  the  air  pressure 
has  been  raised  and  any  one  air  compressor  is  closed 
down  the  other  will  be  cut  out  of  service. 

Current  is  collected  from  the  third  rail  by  multi- 
ple-contact spring-actuated  third-rail  shoes  (Fig.  5), 
whose  supports  are  carried  on  channel  irons  attached 
to  the  journal  box.  There  arc  four  of  these  shoes 
on  each  side  of  the  locomotive.  In  the  yards  at 
the  terminal  the  large  number  of  switches  and  cross- 
ings necessitates  an  overhead  construction  in  places, 
and  additional  contacts  are  therefore  mounted  on 
the  top  of  the  locomotive  for  collecting  current 
when  the  locomotive  is  passing  over  these  points. 
These  devices  are  plainly  shown  in  Fig.  i.  They 
may  be  raised  and  lowered  by  air  pressure  con- 
trolled from  the  engineer's  cab.  A  magnetic  rib- 
bon fuse  is  placed  in  circuit  with  each  shoe  and 
overhead  contact  device  so  as  to  secure  protection 
in  case  of  accidental   short-circuit. 

It  is  the  intention  of  the  New  York  Central  com- 
pany and  the  General  Electric  Company  to  make 
complete  preliminary  tests  and  trials  on  these  loco- 
motives under  all  conditions  likely  to  obtain  in  serv- 
ice operation.  For  this  purpose  the  railroad  com- 
pany has  set  aside  a  six-mile  stretch  of  track  on 
its  main  line  between  Schenectady  and  Hoffmaiis, 
which  has  been  equipped  with  standard  third-rail 
construction.  The  track  is  practically  straight  and 
ballasted  so  as  to  permit  a  speed  of  70  to  80  miles 
per  hour  being  attained. 

Power  for  operating  the  locomotive  is  furnished 
by  the  General  Electric  Company,  and  for  this  pur- 
pose there  has  been  installed  in  the  new  power 
house  at  the  Schenectady  plant  a  2,000-kilowatt 
three-phase  25-cycle  Curtis  turbo-generator  (Fig.  6), 
delivering  ii,oco  volts  to  the  line.  A  special  high- 
tension  transmission  line  has  been  constructed  from 
the  power  station  for  a  distance  of  five  miles  to  the 
sub-station  at  Wyatts.  This  sub-station,  which  is 
shown  in  Fig.  7,  contains  a  1,500-kilowatt.  650-volt, 
25-cyclc  General  Electric  rotary  converter,  with 
necessary  static  transformers  for  reducing  the  line 
potential  from  11,000  to  460  volts,  and  a  switchboard 
consisting  of  a  6oo-volt  direct-current  rotary-con- 
verter panel,  an  alternating-current  starting  nanel 
and  a  high-tension  panel  with  electrically  operated 
oil  switch.  The  rotary  converter  is  self-starting 
from  the  alternating-current   end,  thus  requiring  no 


synchronizing  or  other  complications  when  throwing 
machine  into  service.  The  step-down  transform- 
ers are  provided  with  taps  giving  one-third,  two- 
thirds  and  full  voltage  for  starting  the  rotary  con- 
verter, these  voltages  being  applied  successively  by 
means  of  double-throw  lever  switches.  The  ma- 
chine starts  freely  and  easily  without  sparking  and 
without  drawing  more  than  full-load  current  from 
the  line. 

The  apparatus  in  the  sub-station,  its  location  and 
arrangement  and  the  dimensions  are  in  general  as 
proposed  for  the  sub-stations  to  be  built  within  the 
electric  zone  at  the  New  York  city  terminal,  so  that 


FIG.  6.       CURTIS   STEAM    TURBINE    FURNISHING   POWER   FOR 
ELECTRIC   LOCOMOTIVE    TESTS. 

practical  experience  with  the  plant  may  be  obtained 
while  the  locomotive  tests  are  being  made  and  in 
advance  of  construction.  This  power  station,  trans- 
mission line,  sub-station  equipment  and  six  miles 
of  track  is  probably  the  most  complete  testing  plant 
ever  provided  for  trial  of  electric-railroad  motive 
power.  Fig.  S  is  a  picture  showing  the  exterior  of 
the  sub-station  and  nearby  special  overhead  con- 
struction. 

General  dimensions  and  data  applying  to  the  loco- 
motive are  as  follows: 

Number  of  driving  wlieels 8 

Number  of  pony  trucks :  .  2 

Total  weicht  of  locomotive 95  tons 

WeiEht  on  drivers 69  tons 

Rigid  wlieel  base 13  feet 

Total  wheel  base 27  feet 

Lencith  over  buffer  platforms 37  feet 


FIG.    8.       SPECIAL  OVERHEAD  WORK  AND  SUB-STATION    NEAR 
SCHENECTADY,    FOR   ELECTRIC   LOCOMOTIVES. 

Extreme  width. 10  feet 

Heicht  to  top  of  cab  14  feet  4  inches 

Diameter  of  drivers 44  inches 

Diameter  of  pony  truck  wheels 36  inches 

Diameter  of  drivinc  axles 8-5  inches 

Normal  rated  horsepower  of  locomotive 2,200 

Maximum  liorsepower 3,000 

Normal  drawbar  pull 20,400  pounds 

Maximum  startinc  drawbar  pull 32,000  pountis 

Speed  with  500-ton  train 60  m,  p.  h. 

Voltace  of  current  supply (100 

Normal  full-load  current 3,050  amperes 

Maximum  full-load  current 4,300  amperes 

Number  of  motors 4  ■    ■ 

Type  of  motors •GE-84-A 

Ratine  of  each  motor 550  horsepower 

Owing  to  the  fact  that  only  a  portion  of  the  track 
to  be  used  for  testing  is  available  as  yet,  no  com- 
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FIG.    9.       CURVES    OF    PRELIMINARY    SPEED    RUN    NO.   I    OF 
NEW    YORK    CENTRAL    ELECTRIC    LOCOMOTIVE. 

plete  locomotive  tests  have  been  made.  There  has 
been  installed  in  the  cab  a  full  set  of  recording 
instruments,  and  records  have  been  obtained  of  some 
"  of  the  preliminary  runs  made  to  test  the  bearings 
and  running  qualities  of  the  locomotive.  Although 
these  records  will  be  superseded  by  careful  tests 
made  on  the  full  length  of  track,  bonded  and  with 
sufficient  feeders  supplied  to  minimize  the  drop, 
they  indicate  in  a  general  way  what  may  be  expected 
of  the  locomotive  running  in  regular  service.  Curve 
sheets  are  here  shown,  giving  speed,  current  input 
and  voltage  at  the  locomotive,  all  on  a  time  basis, 
with  an  eight-car  train  weighing  3j5  tons  and  a 
four-car  train  weighing  170  tons,  both  exclusive  of 
locomotive.  The  total  weight  of  train,  including 
locomotive  and  passengers,  was  431  tons,  and  265 
tons  for  the  eight-car  and  four-car  trains,  respect- 
ively. 

Two  sets  of  curves  are  shown,  two  running  tests 
(Figs.  9  and  10)  reaching  as  high  a  maximum  speed 
as  possible  with  the  length  of  track  available,  and 
two  sets  of  starting  tests  (Fig.  11)  showing  the 
more  rapid  rate  of  acceleration  possible  with  the 
higher  maintained  voltage  available  near  the  sub- 
station.     The    maximum    speeds    reached    were    63 
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FIG.    10.       CURVES  OF    PRELIMINARY  SPEED    RUN    NO.   2  OF 
NEW   YORK    CENTRAL    ELECTRIC    LOCOMOTIVE. 

miles  per  hour  with  an  eight-car  train  and  72  miles 
per  hour  with  a  four-car  train.  It  will  be  noted 
that  the  trains  were  still  accelerating  at  these 
speeds,  but  the  length  of  track  so  far  equipped  did 
not  permit  attaining  higher  speeds. 

The  New  York  Central  locomotives  are  not  de- 
signed for  abnormally  high  speeds  at  intervals,  but 
rather  to  obtain  a  high  average  schedule,  due  to 
their  ability  to  accelerate  more  rapidly  than  is  pos- 
sible with   the  present  steam  locomotives. 

In  the  starting  tests  a  speed  of  30  miles  per  hour 
was  reached  in  60  seconds  with  an  eight-car  train 
weighing,  including  the  locomotive,  431  tons,  cor- 
responding to  an  acceleration  of  one-half  mile  per 
hour  per  second.  During  certain  periods  of  the 
acceleration  the  increase  in  speed  amounted  to  0.6 
miles  per  hour  per  second,  calling  for  a  tractive 
effort  of  approximately  27,000  pounds  developed  at 
the  rim  of  the  locomotive  drivers.  This  value  was 
somewhat  exceeded  with  the  four-car  train,  where 
a  momentary  input  of  4,200  amperes  developed  a 
tractive  effort  of  31,000  pounds  at  the  drivers  with 
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a  coefficient  of  traction  of  22.5  per  cent,  of  weight 
on  drivers.  The  average  rate  of  acceleration  with 
tile  four-car  train,  weighing,  including  the  locomo- 
tive, 265  tons,  was  30  miles  in  37%  seconds,  or  0,8 
miles  per  hour  per  second,  calling  for  an  average 
tractive  effort  of  22,000  pounds. 

The  maximum  input  recorded,  4,200  amperes  at 
460  volts,  or  1,935  kilowatts,  gives  an  output  of 
the  motors  of  2,200  horsepower  available  at  the 
wheel.  With  4,200  amperes  and  a  maintained  po- 
tential of  600  volts  there  would  have  been  an  input 
to  the  locomotive  of  2,520  kilowatts,  corresponding 
to    2,S70-horsepo\ver    output     of     the    motors.     This 
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high  efficiency  made  possible  with  this  design  of 
gearless  motor  together  with  the  minimum  cost  of 
repairs  attending  such  a  construction  makes  the 
direct-current  gearless-motor  type  of  locomotive  a 
distinct  forward  step  in  electric-locomotive  construc- 
tion. 

Among  those  present  at  the  test  of  November  12th 
were  Messrs.  W.  J.  Wilgus,  John  F.  Deems,  Bion 
J.  Arnold,  Frank  J.  Sprague  and  George  Gibbs  of 
the  Electric  Traction  Commission  of  the  New  York 
Central,  T.  Voorhees  of  the  Philadelphia  and  Read- 
ing, H.  H.  Vreeland  of  the  Metropolitan  street  rail- 
way  of  New   York,   F.   D.   Underwood  of  the   Erie 


FIG.  7.      INTERIOR  OF  SUB-STATION  TO  BE  USED  EXCLUSIVELY   FOR  TESTING  NEW  YORK  CENTRAL  ELECTRIC  LOCOMOTIVES. 


output  is  secured  without  in  any  way  exceeding 
the  safe  commutation  limit  of  the  motors  and  with 
a  coefHcient  of  traction  of  only  22.5  per  cent,  of 
the  weight  upon  the  drivers,  thus  placing  this  elec- 
tric locomotive  in  advance  of  any  steam  locomotive 
yet  built.  No  service-capacity  temperature  runs 
have  been  made  as  yet,  and  the  preliminary  tests 
have  not  shown  any  appreciable  warming  up  of 
the  motors  sufficiently  to  take  thermometer  readings. 
Throughout  both  the  starting  and  running  tests  the 


railroad,  M.  B.  Cutter  of  the  Lehigh  Valley,  Sam- 
uel Rea  of  the  Pennsylvania  Railroad,  W.  H.  Mar- 
shall of  the  Lake  Shore,  E.  V.  W.  Rossiter  of  the 
New  York  Central,  A.  L  Culver  of  the  Delaware 
and  Hudson,  C.  A.  Coffin,  Eugene  Griffin,  E.  W. 
Rice,  W.  B.  Potter  and  J.  R.  Lovejoy  of  the  General 
Electric  Company,  James  McNaughton  of  the  Amer- 
ican Locomotive  Company  and  George  Westing- 
house  of  the  Westinghouse  Electric  and  M'anufac- 
turing  Company. 
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CURVES  OF  STARTING  TEST  OF  NEW  YORK 
CENTRAL  ELECTRIC  LOCOMOTIVE. 


FIG.  12.   CHARACTERISTIC  CURVES  FOR  MOTOR  OF  NEW 
YORK  CENTRAL  ELECTRIC  LOCOMOTIVE. 

electric  locomotive  shows  its  remarkable  steadiness 
in  running,  a  distinct  contrast  in  this  respect  to  the 
steam  locomotive,  especially  should  the  latter  be 
forced  to  perform  the  work  here  shown  to  be  ac- 
complished  by   the   electric   locomotive. 

The  elimination  of  gear  and  bearing  losses  per- 
mits of  a  very  high  efficiency  of  the  locomotive. 
Reference  to  the  motor  characteristics  (Fig.  12) 
shows  a  maximum  efficiency  of  approximately  93 
per  cent.,  this  value  being  fully  four  per  cent,  bet- 
ter than  possible  with  motors  of  the  geared  type. 
This  gain  is  especially  noticeable  at  the  high  speeds, 
the  efficiency  curve  remaining  above  90  per  cent, 
even  at  the  free-running  speed  of  the  locomotive 
alone  in  contrast  to  the  85  per  cent,  or  less,  which 
would  be  a  good  showing  for  a  locomotive  provided 
with   geared  motors.     The   simple    construction    and 


Electric  Wires  Prostrated  by  Storm  in 
the  East. 

The  worst  wind  and  snow  storm  in  the  East  since 
1888  centered  along  the  Atlantic  Coast  betv/een 
New  England  and  Virginia  on  November  13th. 
All  direct  wire  communication  between  the  East 
and  Chicago  was  cut  off  and  all  news  to  the  West 
was  sent  by  cable  to  Newfoundland,  then,  across 
Canada  and  into  the  United  States.  In  New  York 
city  on  the  14th  business  on  the  stock,  grain  and 
cable  exchanges  was  paralyzed  for  hours  and  the 
city  was  cut  off  from  telegraph  communication  with 
the  country  west  of  Baltimore  and  east  of  Boston. 
At  Albany  it  is  reported  that  all  telegraph  and  tele- 
phone poles  were  down,  the  fire-alarm  service  was 
crippled  and  the  city  was  in  darkness.  In  Boston 
and  other  cities  the  storm  was  severe  and  the  streets 
were  made  dangerous  by  live  wires.  The  national 
capital  depended  on  Chicago  for  its  news  from 
the  East,  as  every  one  of  the  88  wires  to  Balti- 
more were  down.  The  first  direct  communication 
with  Chicago  from  Baltimore  was  established  by 
the  Associated  Press  over  a  telephone  wire.  The 
great  weight  of  the  wet  snow  and  the  force  of  the 
wind  brought  down  thousands  of  poles.  In  the 
55  miles  between  Waterville  and  Bangor,  Me.,  the 
Western  Union  Telegraph  Company  reports  564 
poles  down.  The  consequence  of  the  storm  was  the 
greater  when  it  is  considered  that  the  poles  carry- 
ing the  wires  working  from  coast  to  coast-  were 
damaged.  The  work  of  repairing  the  lines  was  diffi- 
cult,  but  is  gradually  being  completed. 


A  Meteorological  Explanation. 

"What's  all  this  stuff  in  the  newspaper  about  an 
electric  storm  in  your  neighborhood?" 

"There  isn't  anything  in  it.  My  wife  has  been 
missing  things  from  our  clothesline  every  washday, 
and  I  rigged  up  a  pretty  strong  battery  and  charged 
the  clotheshne — it's  a  wire  one — with  a  lively  cur- 
rent ;  and  some  of  the  neighbors  who  got  burnt 
appear  to  think  it  must  have  been  an  electric  storm." 
— Cleveland  Plain  Dealer. 
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Electrical  committee  of  the  Underwriters*  National  Electric 
Association  (annual  meeting),  32  Nassau  Street,  New  York 
city,  December  7th, 

American  Society  of  Mechanical  Engineers  (annual  meet- 
ing).   New    York   (Tity,   Doccmber  6tli,   7th  and  Sth. 

Interstate  Independent  Telephone  Association  of  America 
(annual  convention).  Auditorium  Hotel,  Chicago,  December 
ijth,    14th  and   isth. 

Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  arc  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
Iiootli  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  huilding. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-scers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or   friends   of  the  paper. 


Electric  locomotives  to  be  used  for  widely  vary- 
ing purposes  are  described  in  this  issue  of  the  West- 
ern Electrician — those  for  operation  in  Chicago's 
underground  system  of  freight  tunnels  and  those 
for  the  terminal  traffic  of  the  New  York  Central 
and  Hudson  Rivtr  Railroad  Company.  Though  re- 
sembling each  other  in  no  detail  except  that  each 
is  driven  by  electricity,  these  two  classes  of  loco- 
motive represent  applications  of  electric  power 
which  but  a  few  years  ago  were  not  considered  in 
the  light  of  practicability.  The  small  locomotives 
used  by  the  Illinois  Tunnel  Company  for  hauling 
earth  from  the  extension  of  the  tunnel  system  and 
from  building  excavations  are  similar  to  those  which 
will  be  used  when  the  great  work  of  the  tunnel 
system  begins — the  handling  of  freight  in  the  down- 
town district  of  Chicago.  They  are  not  far  removed 
in  construction  and  appearance  from  gathering  lo- 
comotives now  used  in  mines,  but  some  details  have 
been  changed  to  make  them  better  fitted  for  the  par- 
ticular service  required  in  the  tunnels.  Two  styles 
arc  used — one  operating  by  the  aid  of  a  rack-and- 
pinion,  the  rack  serving  as  a  third  rail  for  the 
current  and  at  the  same  ^ime  furnishing  the  loco- 
motive with  means  to  exert  the  necessary  tractive 
effort  in  climbing  grades.  The  other  style  is  fitted 
with  a  trolley  pole  and  is  used  in  the  level  portions 
of  the  tunnel.  The  weight  of  these  locomotives  is 
6,000  and  9,000  pounds,  respectively,  and  they  read- 
ily draw  a  train  of  four  or  five  cars  at  a  speed  of 
from  seven  to  10  miles  an  hour.  In  marked  contrast 
are  the  monster  locomotives  weighing  95  tons  each 
which  are  to  handle  the  New  York  Central's  terminal 
traffic  in  and  near  New  York  city.  These  locomo- 
tives, one  of  which  has  been  exhibited  and  tested 
near  Schenectady,  weigh  95  tons,  and  one  of  them 
is  capable  of  drawing  a  train  weighing  875  tons  at  a 
speed  of  from  60  to  65  miles  an  hour.  These  loco- 
motives and  the  "electrification"  of  the  New  York 
Central  are  a  distinct  advance  in  railroading  and 
are  expected  to  result  in  a  marked  improvement  to 
New  York  city  and  in  much  added  comfort  to  the 
patrons  of  the  road.  It  is  hoped  that  the  roads  in 
other  large  cities  will  not  be  long  in  following  the 
good   example. 


When  one  hears  of  the  enormous  amount  of 
energy  contained  in  a  minute  quantity  of  radium 
or  its  salts  he  wonders  how  the  statement  can  be 
true.  But  the  process  by  which  the  energy  is 
measured  is  not  so  complicated  after  all  when  the 
methods  are  known.  Sir  William  Ramsay  in  a  re- 
cent article  on  the  subject  explains  quite  clearly 
how  the  energy  of  radium  is  measured.  It  has  been 
found  that  when  a  quantity  of  a  radium  salt  is  dis- 
solved in  water  a  quantity  of  hydrogen  and  oxygen 
gases  is  liberated  in  about. the  proportions  to  form 
water  and  at  the  same  time  a  luminous  gas  is  given 
off.  The  radium  salt  therefore  acts  much  as  a  cur- 
rent of  electricity  in  decomposing  the  water.  The 
mixed  oxygen  and  hydrogen  gases  and  the  emanation 
arc  collected  in  a  tube  and  cooled  by  liquid  air. 
This  causes  the  emanation  to  freeze  and  stick  to  the 
sides  of  the  tube,  but  the  oxygen  and  hydrogen  re- 
main in  the  gaseous  form  and  are  pumped  away 
by  the  aid  of  an  air  pump.  The  liquid  air  is  then 
allowed  to  boil  away,  and  the  emanation,  as  the  tube 
warms  up,  goes  back  into  the  gaseous  form.  The 
amount  of  gas  is,  however,  so  small  that  it  cannot 
be  detected  in  a  large  tube,  and  therefore  it  is  col- 
lected in  a  special  narrow  tube  like  the  stem  of  a 
ihcrmometer,  wdiere  it  may  be  discerned  and  meas- 
ured. A  tenth  of  a  gram  of  radium  bromide  gives 
about  one-thirty-thousandth  part  of  a  cubic  centi- 
meter of  the  emanation  in  a  week.  If  water  is  now 
let  into  the  tube  the  emanation  decomposes  the  water 
into  oxygen  and  hydrogen,  the  volume  of  these  two 
gases  which  the  emanation  will  decompose  being 
100,000  times  the  volume  of  the  emanation  itself. 
From  this,  knowing  the  amount  of  energy  necessary 
to  decompose  the  water,  the  energy  contained  in  the 
emanation  is  directly  determined.  Further  than 
this,  it  has  been  found  that  a  grain  of  radium  gives 
out  continuously  as  much  heat  as  would  heat  a  grain 
of  water  from  the  freezing  to  the  boiling  point  every 
hour;  it  is  also  asserted  that  about  three-quarters 
of  this  heat  is  given  off  by  the  emanation,  one- 
quarter  being  given  off  by  the  radium  in  changing 
into  the  emanation.  The  total  energy  evolved  from 
the   emanation  can  be  calculated.     During  its   com- 


paratively short  life  of  28  days,  one  grain  of  the 
emanation  gives  off  enough  heat  to  heat  350,000 
grains  of  water  from  freezing  to  boiling  point.  If 
this  energy  were  all  utilized  in  decomposing  water 
it  would  yield  about  3,500,000  times  its  volume  of 
mi.xed  oxygen  and  hydrogen  gases.  The  density  of 
the  emanation  is  not  accurately  known,  but  it  is 
probably  about  100  times  as  heavy  as  hydrogen. 
Reckoned  by  weight,  therefore,  it  is  probable  that 
one  part  of  emanation  would  do  as  much  work  as 
200,000  times  its  weight  of  mixed  oxygen  and  hydro- 
gen gases.  Compared  with  dynamite,  it  is  reckoned 
to  be  more  than  400,000  times  as  powerful. 


Gas  turbines — practicable  gas  turbines — are  re- 
garded doubtfully  by  most  thoughtful  engineers  as 
something  hoped  for  but  hardly  expected.  "What  is 
meant  by  a  gas  turbine,"  said  Elihu  Thomson,  writ- 
ing early  in  1903,  "is  a  turbine  driven  by  gas  ex- 
panding from  a  chamber  in  which  the  gas  is  burned 
at  high  pressure  and  temperature  with  the  requisite 
amount  of  air.  Such  a  machine  demands  the  pump- 
ing of  the  air  and  gas  prior  to  their  combustion. 
The  waste  gases  are,  of  course,  incapable  of  con- 
densation in  a  condenser.  The  problems  involved 
in  a  gas  turbine  are,  then,  altogether  different  from 
those  of  a  steam-turbine  engine,  and  they  are  neces- 
sarily more  difficult  of  solution."  Professor  Thom- 
son at  that  time  expressed  "serious  doubts"  whether 
a  gas  turbine  would  be  developed.  But  the  problem 
is  a  fascinating  one  and  is  attracting  increasing  at- 
tention. A  notable  contribution  to  the  discussion 
was  made  no  later  than  last  month  in  a  paper  by 
Mr.  R.  M.  Neilson  entitled  "A  Scientific  Investiga- 
tion into  the  Possibilities  of  Gas  Turbines,"  pie- 
sented  to  the  English  Institution  of  Mechanical  Engi- 
neers. Mr.  Neilson  speaks  of  the  troubles  to  be 
encountered,  and  in  his  long  paper  he  compares  the 
advantages  and  disadvantages  of  gas  turbines  worked 
on  different  cycles,  and  the  difficulties  to  be  over- 
come to  make  these  turbines  a  success.  He  arrives 
at  no  conclusions — no  positive  conclusions,  at  any 
rate;  but  his  paper  is  of  great  value  in  stating  the 
problem  and  in  setting  forth  with  exactness  the 
obstacles  to  be  encountered.  More  information  is 
needed,  he  says,  on  three  points:  (i)  Losses  in 
pneumatic  compression  to  high  pressures  (a)  with 
reciprocating  compressors,  (b)  with  rotary  compres- 
sors or  (c)  with  a  combination  of  reciprocating  and 
rotary  compressors;  (2)  expansion  of  hot  gases  in 
divergent  nozzles,  and  (3)  radiation  losses  and 
transference  of  heat  from  gases  to  metals  at  high 
temperatures.  It  would  greatly  aid  the  solving  of 
the  gas-turbine  problem,  saj's  M'r.  Neilson,  if  thor- 
ough experiments  on  these  three  points  were  avail- 
able. But,  while  it  is  hardly  of  a  constructive  na- 
ture, Mr.  Neilson's  paper  affords  one  paragraph  that 
is  of  intelligible  interest  when  separated  from  the 
context : 

"The  power  of  a  gas  turbine  could  be  effectively 
varied  with  an  insignificant  variation  of  speed  by 
cutting  out  one  or  more  of  the  nozzles  or  admission 
ports  which  admit  the  fluid  to  the  turbine  buckets 
or  first  set  of  buckets  when  several  are  employed 
in  series,  the  fluid  being  passed  through  the  acting 
ports  or  nozzles  at  a  uniform  pressure  and  with  a 
uniform  velocity.  To  enable  the  acting  nozzles  or 
admission  ports,  no  matter  how  many  may  be  in 
use,  to  deliver  the  fluid  always  in  the  same  uniform 
manner,  it  will  be  necessary,  if  one  flame  supplies 
all  the  nozzles  or  admission  ports,  to  control  the 
fuel  and  air  supplies  to  the  flame  in  conjunction 
with  the  mechanism  which  cuts  off  the  nozzles  or 
admission  ports.  It  will,  however,  be  usually  ad- 
visable to  supply  the  air  and  fuel  to  the  flame  at 
a  constant  velocity  and,  although  this  could  be 
done  when  one  flame  supplied  a  varying  number 
of  nozzles,  this  would  involve  complications;  and 
it  may  therefore  be  found  expedient  to  have  a 
separate  flame  and  a  separate  combustion  chamber 
for  each  nozzle.  This  will,  however,  involve  the 
necessity  of  igniting  or  extinguishing  a  flame  for 
each  change  of  power,  and  although  this  could  be 
done  automaticallj',  it  is  objectionable.  Much  care- 
ful consideration  will  be  required  to  determine  which 
is  the  least  evil  to  put  up  with  and  which  course 
had   better  be   taken." 

So  that  one  has  but  to  take  a  cursory  view  of 
the  subject  to  get  some  idea  of  the  "lions  in  the 
path."  Whether  these  difficulties  will  yield  to  patient 
study  and  experiment,  or  whether  the  gas  turbine, 
like  the  telephone  relay  and  mechanical  flight,  will 
tantalizingly  remain  in  the  domain  of  "just  beyond," 
only   the  future  can  determine. 


November  19,  1904 

Use   of   Electricity   in  Spreading   Elec- 
tion Returns, 

Tlie  use  of  electricity  in  announcing  the  results 
of  the  presidential  election  on  November  8th  was 
more  extensive  this  year  than  ever  before.  Besides 
the  excellent  wire  ser\ice  given  by  the  telegraph 
and  telephone  companies,  and  which  will  be  men- 
tioned later,  several  other  means  of  informing  the 
public  of  the  general  results  were  employed.  For 
instance,  the  Chicago  Daily  News,  as  in  former 
years,  announced  the  result  of  election  by  an  electric 
search-light  signal.  The  projector,  by  which  the 
signals  were  made,  or  rather  the  projectors,  for 
there  were  two  of  them,  one  being  held  in  reserve, 
was  placed  on  the  observation  platform  of  the  Ma- 
sonic Temple,  Chicago,  and  the  highest  point  of  the 
larger  searchlight  used  was  362;/  feet  above  the 
level  of  the  street.  The  larger  lamp,  which  was 
the  one  actually  used  to  send  out  the  beam  of  light 
that  announced  the  election  of  Mr.  Roosevelt,  was 
secured  from  Charles  F.  Bogue  of  New  York  city. 
It  is  a  20-inch  projector,  and  45  amperes  of  cur- 
rent at  no  volts  were  used  at  the  lamp  terminals. 
Current  was  taken  from  the  Chicago  Edison  sub- 
station in  the  Masonic  Temple.  The  other  lamp  is 
iS  inches  in  diameter  and  is  the  one  usually  in- 
stalled on  the  Goodrich  Line  steamship  Christopher 
Columbus,  being  loaned  for  the  occasion.  The  sig- 
nal agreed  upon  in  the  event  of  Republican  success, 
and  announced  in  advance,  was  the  sweeping  of  the 
beam  of  light  in  a  horizontal  plane  in  half  circle. 
This  signal  was  given  out  at  6.52  p.  m.  on  Novem- 
ber 8th  and  is  said  to  constitute  the  earliest  flash- 
light announcement  of  a  presidential  election  ever 
made  in  the  United  States.  The  weather  conditions 
were  unfavorable,  but  the  light  is  reported  to  have 
been  seen  as  far  distant  as  Lake  Forest,  28  miles 
to  tlie  north.  The  searchlights  were  installed  sev- 
eral days  before  the  election  and  tests  were  made 
in  advance  of  the  actual  signaling.  In  these  tests 
both  lamps  were  used. 

Searchlights  were  also  used  in  many  other  large 
cities  throughout  the  country.  The  New  York 
Times  from  the  tower  of  its  fine  new'  building  sent 
out  a  shaft  of  light  to  a  prearranged  code  of  sig- 
nals which  was  visible  within  a  radius  of  30  miles 
from  Times  Square.  The  summit  of  the  tower  of 
the  Times  Building  is  357  feet  10%  inches  above  the 
curb,  and  Broadway  at  Forty-second  Street  is  54 
feet  8%  inches  above  tidewater.  This  makes  the 
signal  station  412  feet  7^-2  inches  above  tidewater. 
By  reason  of  this  great  elevation  the  signals  were 
visible  in  Paterson,  Elizabeth,  Newark  and  Inter- 
vening cities  and  towns  in  New  Jersey.  Suburban 
New  Yorkers  living  in  Yonkers,  Tarrytown,  White 
Plains,  Mount  Vernon  and  New  Rochelle  read  them 
easily,  and  Staten  Island  also  came  within  the  sig- 
nal radius. 

TelegrjVphic  Reports. 

The  main  offices  of  the  Western  Union  Telegraph 
Company  and  the  Postal  Telegraph-cable  Company 
in  Chicago  were  the  scenes  of  unusual  activity.  In 
the  operating  rooms  where  reports  w-ere  received 
special  arrangements  had  been  made  for  the  quick 
handling  of  the  latest  returns,  arranging  them  into 
bulletins  and  again  sending  them  out  to  the  thou- 
sands of  offices  throughout  the  country.  A  large 
number  of  extra  operators  were  required  in  the 
Chicago  offices  and  these  were  drawn  from  the 
staif  of  the  Board  of  Trade.  The  arrangements 
were  complete  and  the  weather  conditions  were  sat- 
isfactory, so  that  offices  in  the  remotest  parts  of  the 
country  were  given  the  latest  returns  within  a 
few  minutes  after  they  were  received. 

The  bulletins  were  handled  by  the  Western  Union 
at  the  Chicago  office  very  much  the  same  as  on 
previous  occasions.  The  cyclograph,  a  machine  for 
making  duplicate  copies,  was  used.  This  machine 
turns  out  300  copies  a  minute,  typewritten  on  plain 
white  paper,  the  time  occupied  in  preparation  being 
no  longer  than  that  of  any  ordinary  message.  The 
general  system  involved  the  telegraphing  of  the  vote 
for  principal  candidates  from  every  voting  precinct 
in  the  United  States  to  some  central  point  in  each 
state,  where  they  were  consolidated ;  from  there 
they  were  sent  to  larger  centers,  between  which 
there  was  an  interchange,  and  from  them  a  general 
distribution.  At  Chicago  the  whole  mass  was  edited 
and  condensed  to  fit  the  capacity  of  the  wires,  so 
that  the  latest  returns  were  being  sent  all  the  time. 
These  bulletins  were  characterized  by  brevity  and 
completeness  at  all  times. 

Telephone  SER^^CE  ix  axd  Ne.\r  Chicago. 

The  Chicago  Telephone  Company  provided  for  a 
more  general  distribution  of  election  news  on  the 
night  of  November  8th  than  ever  before.  Begin- 
ning ^s  early  as  12  years  ago  this  company  was  the 
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first  to  attempt  any  general  distribution  of  news 
to  subscribers.  In  the  days  of  magneto  exchanges 
where  local  batteries  were  used  there  was  always 
more  or  less  confusion  because  the  listening  sub- 
scribers would  break  in  and  talk,  interrupting  the 
reader  and  each  other.  This  year  all  of  the  ex- 
changes being  operated  on  the  common-battery  plan, 
arrangements  were  made  to  cut  the  battery  off  en- 
tirely from  the  subscriber's  side  of  the  repeating 
coil  so  that  the  listeners  could  listen  only  and  not 
talk  or  interfere  with  each  other. 

Several  new  plans  were  introduced  and  were  thor- 
oughly successful,  the  most  novel  one  being  an  ar- 
rangement of  10  transmitters  in  each  exchange 
office  mounted  closely  together  and  having  short 
rubber  tubes  extending  to  one  mouthpiece,  into 
which  the  reader  talked.  One  reader  was  able, 
therefore,  to  operate  the  10  transmitters  simul- 
taneously. To  each  instrument  20  lines  were  con- 
nected so  that  the  one  reader  transmitted  the  bulle- 
tins to  200  people  at  one  time.  Observations  made 
during  the  evening  indicated  that  the  transmission 
was  excellent  from  these  instruments.  On  the  con- 
tinuous-bulletin lines  the  operator  called  in  about 
once  in  half  an  hour  and  asked  if  anyone  wished 
to  be  disconnected  from  the  group,  so  that  a  sub- 
scriber's line  was  not  shut  out  from  regular  ex- 
change service  for  a  greater  period. 

The  work  of  gathering  the  news  for  the  bulletins 
was  handled  in  the  main  office  of  the  company,  203 
Washington  Street.  Direct  wires  to  the  operating 
office  of  the  long-distance  company  to  the  City  Hall 
and  to  and  from  various  local  newspapers  centered 
at  this  point.  As  fast  as  the  news  was  received 
from  any  of  these  sources  it  was  edited  and  brief 
bulletins  were  dictated,  which  were  written  in  mani- 
fold and  immediately  passed  to  various  readers  for 
transmission  to  the  branch  exchanges,  the  toll  de- 
partment and  to  clubs,  newspapers,  public  gatherings 
and  subscribers  in  the  downtown  district. 

Local  returns  from  Chicago  obtained  from  the 
manifold  sheets  of  the  compilers  in  the  City  Hall 
w'ere  instantly  telephoned  and  were  given  out  fre- 
quently with  a  delay  of  less  than  one  minute.  These 
were  also  transmitted  direct  to  New  York  where 
in  the  office  of  the  American  Telephone  and  Tele- 
graph Company  news  was  received  from  all  parts 
of  the  country,  compiled  into  bulletins  and  again 
transmitted  over  the  long-distance  lines  throughout 
the  country.  Chicago  news  would  thus  be  passed 
to  New  York  and  in  a  short  time  would  come  back 
again  in  the  shape  of  a  long-distance  bulletin.  In 
one  case  it  was  noted  that  the  returns  received  from 
Hammond,  Ind.,  were  transmitted  to  New  York, 
edited,  sent  back  and  received  in  the  Chicago  office 
in  less  than  four  minutes. 

The  continuous-bulletin  service  began  at  6  p.  m. 
and  ended  at  11:15  P-  ni.,  and  during  that  time  15S 
bulletins  were  sent  out.  At  each  half  hour  a  gen- 
eral bulletin  was  prepared  and  transmitted  to  all  ex- 
changes, to  be  given  out  in  response  to  inquiries 
from  those  who  did  not  wish  the  continuous  service 
but  wished  to  get  returns  upon  call.  As  rapidly 
as  such  calls  were  received  the  lines  were  gathered 
together  in  a  group  by  an  attending  operator,  and 
when  a  group  of  20  was  completed  a  reader  would 
transmit  the  half-hourly  bulletin,  asking  the  sub- 
scribers to  hang  up  their  telephones  and  call  again 
in  half  an  hour.  This  service  was  availed  of  to  a 
verj-  wide  extent.  From  records  kept  by  the  oper- 
ating forces  during  the  evening  it  was  found  that 
the  bulletin  service  was  transmitted  to  about  50,000 
telephones  in  Chicago,  and  the  system  for  handling 
the  work,  which  had  been  developed  and  carried 
out  by  Mr.  S.  J.  Larned,  general  superintendent  of 
the  company,  was  thoroughly  successful. 

In  the  suburban  district,  embracing  no  exchanges 
around  Chicago,  a  great  success  was  achieved  for 
telephone  bulletins.  Subscribers'  lines  were  ar- 
ranged in  groups  of  about  20  and  operators  read 
the  bulletins  as  fast  as  they  were  received.  In  rural 
exchanges  it  was  a  great  night  for  the  farmers  and 
no  less  than  5,000  of  them  remained  at  the  telephone 
during  almost  the  entire  evening  and  received  the 
latest  news  of  the  election.  The  farmer  at  home 
received  news  from  districts  a  thousand  miles  away 
almost  as  quickly  as  that  from  his  own  county  seat. 
Subscribers  received  not  alone  the  local  news,  or 
Chicago  news,  but  the  news  of  the  nation  by  tele- 
phone more  quickly  than  they  could  have  received 
it  from  any  other  possible  source,  thus  illustrating 
the  efficiency  of  a  comprehensive  long-distance  tele- 
phone system. 

The  automatic  telephone  system  of  the  Illinois 
Tunnel  Company  served  its  subscribers  for  the  first 
time  in  a  presidential  election.  As  this  company 
has  no  outside  connections,  no  special  arrangement 
had  been  made  for  distributing  news  to  the  general 
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public.      Special    circuits,    however,    were    arranged 
for    the    newspapers    getting    information    from    the 
Associated  Press  and  this  service  was  excellent. 
Telphone  Returns  in  Michigan. 
The  Michigan   State  Telephone  Company  inaugu- 
rated an  innovation  in  the  way  of  handling  election 
returns  in  Detroit  on  election  night.     Returns  from 
all  over  the  state  and  country  were  received  early  in 
the  evening  and  the  outcome  of  various  contests  were 
known   in   the   city   at   an    early    hour.     From   6:30 
p.  m.  until  morning  the  company  was  in  communica- 
tion with  every  county  in  the  state,  and  the  figures 
were  received  within  a  very  few  minutes  after  they 
had  been  announced  at  the  polling  places.     The  re- 
turns were  given  to  the  public  as  soon  as  received 
by  means  of  figures  thrown  by  a  stereopticon  upon  a 
large    sheet    opposite    the    general     office    building. 
President  Jackson   entertained   many  friends   of  the 
company  in  a  large  room  on  the  fourth  floor  of  the 
building,    where    the   returns    were    read    and    after- 
ward given  to  the  public.    The  newspaper  men  were 
given  the  privilege   of  a  pressroom  and  were  given 
every  opportunity  to  secure  the  earliest  news.     The 
presidential  election  was  thoroughly  covered  as  was 
the  state  and  county.     To  aid  the  telephone  system, 
some   of   the    returns    were   telegraphed   from   some 
parts    of    the    state    over    the    telephone    wires,      A 
force    of    operators    were    kept    at    work    until    one 
o'clock    receiving   results    that    had    been    telephoned 
to  the  central  stations   of  the  various   districts. 
Telephone  Bulletins  in  Cleveland. 
The  United  States  Telephone  Company  of  Cleve- 
land  furnished   a   very   thorough   and   effective   bul- 
letin service  on  the  night  of  the  election  that  was 
thoroughly  appreciated.     The  reports  were  furnished 
through    the    local    connections    of    the    company    in 
various   towns,    and   bulletins    were   given    to    clubs, 
churches   and   political   headquarters.*  At    Cleveland 
the  returns  were  bulletined  on  the  Public  Square  and 
Grays'  Armory  with  steriopticons,  and  at  both  places 
large   crowds    assembled    to   take   advantage    of    the 
service.     The    returns    were   as   thorough    and   com- 
plete as  those  furnished  by  the  news  agencies,  and 
often    in    advance    of   them.    Returns    of    local    and 
state    results    were    especially    prompt    and    reliable. 
It  can  be  said,  without  exaggeration,  that  the  news 
service   thus   furnished   was   equal   to    anything   else 
in   the   state. 


Proposed  Changes  in  Philippine   Tariff. 

The  proposed  changes  in  the  Philippine  tariff 
recommended  by  the  Philippine  Commission  have 
been  received  at  the  War  Department  and  pub- 
lished together  with  the  existing  tariff,  and  sug- 
gestions have  been  invi'ted  from  m'anuifacturers 
interested  in  the  subject.  Electrical  manufacturers 
who  are  desirous  of  making  suggestions  in  refer- 
ence to  the  proposed  rates  should  send  them  to  the 
Bureau  of  Insular  Affairs,  War  Department,  Wash- 
ington. D.  C,  not  later  than  November  23d.  For 
the  information  of  the  trade  the  following  proposed 
changes  are  noted : 

Item  248  to  read  as  follows :  Apparatus  and  ap- 
pliances for  the  generation,  distribution,  testing, 
measuring  and  installation  of  electricity,  dry  and 
wet  batteries,  carbon  brushes,  arc  lamps  and  their 
fittings,  insulating  materials,  tapes  and  compounds 
used  exclusively  for  electrical  purposes ;  bells,  an- 
nunciators, telephones  and  apparatus  pertaining  to 
the  same :  galvanometers,  amperemeters,  voltmeters 
and  wattmeters,  and  all  or  any  parts  of  apparatus 
specified,  including  insulators  of  glass  or  porcelain 
or  of  other  material,  20  per  cent,  ad  valorem. 

Item  249.  Storage  batteries  for  lighting  or  power, 
net  weight,  $25  per  100  kilograms:  proposed  change, 
storage   batteries,   20  per  cent,   ad   valorem. 

Item  250  to  read  as  follows :  Dynamos,  gener- 
ators, exciters  and  all  other  machinery  for  the  gen- 
eration of  electricity  for  lighting  or  for  power: 
transformers  and  electric  motors,  20  per  cent,  ad 
valorem,  (a)  Incandescent  lamps,  mounted  or  not 
mounted,  20  per  cent. 

Item  261.  Automobiles  for  passengers  and  for 
merchandise,  $60  each.  Proposed  change,  20  per 
cent,  ad  valorem. 


World's  Fair  Visitors  of  Last  Week. 

Among  those  registered  at  the  booth  of  the  West- 
ern Electrician  in  Electricity  Building  at  the  St. 
Louis  Exposition  last  week  were  the  following- 
named  :  Oscar  Moore.  Peoria,  111. ;  Bert  Da\'is, 
Peoria,  111. ;  Ralph  W.  Richardson,  Mason  Citv, 
Iowa ;  O.  C.  Swanson,  Mason  Citv,  Iowa ;  Robert  E, 
Leve,  New  York  city ;  Clifford  Frost,  Vandalia. 
111. :  J.  H.  and  C.  W.  Zinkhow,  Peoria  Gas  and 
Electric  Company,  Peoria,  111. :  R.  C.  Clowry.  New 
York  city ;  J.  B.  Ven  Enesy.  New  York  city ;  Mr. 
and  Mrs.  H.  D.  Estabrook,  New  York  city:  J.  C. 
Barclay,  New  York  cit)-:  F.  P.  Cook,  Chicago:  T.  J. 
Scheerer,  New  York  city  :  A.  W.  McQueen.  St.  Louis  : 
A.  M.  Williams,  St.  Louis :  C.  W.  Furtnej'.  New 
York   city;    S.    Moser,    Cincinnati,    Ohio. 
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The    Transposition    of    Electrical    Con- 
ductors.- 
By  Frank  F.  Fo\vle. 
The      transmission      of      electromagnetic      energy 
through    the    ether,   by    means    of   conducting    wires 
whose  function  is  that  of  directing  and  concentrat- 
ing the  energy  flow,   is  accompanied  by  mutual   in- 
terferences between  transmission  systems  which  em- 
ploy   in    common    any    considerable    portion    of    the 
ether.     The  extent  to   which   the   ether  is  energized 
in  a  direction  transverse  to  the  direction  of  energy 
flow    is  controlled  by  the  design  of  the  transmission 
circuit    and    the    rate    of    energy-    flow.     The    energy 
storage-capacity    of    a    transmission    circuit    is    very 
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FIG.    I.       TRANSPOSITION     OF    ELECTRICAL    CONDUCTORS. — 
METHOD    OF   TRANSPOSITION    WITH    I5   CIRCUITS. 

small  in  comparison  with  the  transmitted  energ}' 
but  the  great  velocity  of  transmission  renders  pos- 
sible the  transmission  of  large  energies.  The  con- 
formations of  the  electric  and  the  magnetic  fields 
about  a  line  circuit  depend,  in  alternating-current 
systems,  on  t%:  number  of  phases  and  on  the  number, 
size  and  separation  of  the  wires.  The  field  at  a 
given  point  due  to  a  single-phase  circuit  is  constant 
in  direction,  but  variable  in  intensity,  from  instant 
to  instant  throughout  a  cycle;  the  field  due  to  a 
polyphase  circuit  varies  both  in  direction  and  in- 
tensity. 

Alternating-current  transmission  systems  resolve 
themselves  into  two  great  classes,  one  for  the  trans- 
mission of  power  and  the  other  for  the  transmission 
of  intelligence.  Power  systems  are  characterized  by : 
High  pressure ;  large  currents ;  low  or  moderate 
frequencies;  only  one  fundamental  frequency;  rela- 
tively great  reaction  of  terminal  apparatus  com- 
pared with  line  reactions ;  magnitude  of  inductive 
disturbances  in  the  line  usually  small  and  important 
only  as  affecting  regulation ;  line  length  less  than 
a  wave  length,  and  the  flow  of  energy  usually  in 
a  given  direction.  Telephonic  systems  are  charac- 
terized by :  Low  pressure ;  small  currents ;  high 
frequencies,  variable  over  a  wide  range ;  relatively 
small  reaction  of  terminal  apparatus  compared  '-vith 
line  reactions :  magnitude  of  inductive  disturbances 
in  the  line,  usually  large  and  rarely  negligible;  hne 
lengths,  usually  greater  than  the  w'ave  lengths  and 
often  equal  to  many  wave  lengths,  and  the  flow  of 
energy  alternating  in   direction  and   source. 

As  shown  by  Mr.  J.  J.  Carty,  in  a  paper  before 
the  Institute,  on  'Inductive  Disturbances  in  Tele- 
phone Circuits,"  in  April,  i8gi,  the  induced  currents 
due  to  electric  induction  cannot  be  made  to  vanish 
entirely,  as   can  those  due  to  magnetic  induction. 

The  treatment  of  induction  between  telephone  cir- 
cuits has  been  by  empirical  rule  rather  than  theory. 
It  has  been  determined  by  experiment,  with  receivers 
of  a  given  sensitiveness  and  transmitters  of  a  given 
power,  how  frequently  two  adjacent  circuits  should 
be  transposed  in  order  to  eliminate  the  cross-talk. 
Using  two-mile  sections,  transposed  at  the  center, 
the  cross-talk  is  distinguishable  with  transmission 
sufliciently  powerful  for  1,000-mile  service.  Half  or 
quarter-mile  sections,  transposed  at  the  center,  are 
satisfactory ;  this  results  in  a  minimum  transposition 
spacing  of  one-quarter  mile.  The  existence  of  cable 
at  each  end  of  the  line,  in  any  considerable  length, 
will  reduce  the  cross-talk.  It  is  necessary  to  devise 
different  types  of  transposed  circuits,  no  two  trans- 
posed alike,  in  order  to  treat  the  cases  occurring  in 
practice.  The  manner  of  doing  this  is  shown  in 
Fig.  I. 

The  "exposure,"  as  it  is  termed,  of  circuit  i  to 
circuit  2  is  one-fourth;  of  I  to  5  is  one-fourth;  of 
.  2  to  3  is  one-half;  because  a  transposition  at  the 
junction  of  two  sections,  each  transposed  at  its 
center,  has  almost  no  beneficial  effect.  The  expos- 
ure of  I  to  5  is  one-eighth ;  of  2  to  6  and  3  to  7. 
one-eighth  ;  of  2  to  8  and  2  to  9.  one-sixteenth,  and 
so  on.  The  derivation  of  the  tyoes  is  simple ;  the 
first  three  are  obvious.  The  fourth  is  obtained  by 
doubling  the  number  of  divisions  of  the  transposi- 
tion section  from  two  to  four.  The  fifth  is  obtained 
by  superposing  the  first  type  on  the  fourth  type,  the 
sixth  by  superposing  the  second  on  the  fourth,  etc. 
[the  principle  followed  is  that  shown  in  Fig.  2I. 
So  far  as  the  writer  is  aware,  this  synthetical  sys- 
tem of  deriving  types  of  dissimilarly  transposed  cir- 

I.  Openine  and  closine  portions  of  a  paper  presented  to  Ameri- 
can Institute  of  Electrical  Engineers,  in  New  York,  on  October  28, 
1904.  Mr.  Fowle  is  special  aeent  of  the  railway  department  of  the 
American  Telephone  and  Telegraph  Company  in  New  York  city. 


cuits  is  due  to  Mr.  John  A.  Barrett.  The  method 
may  be  extended  as  far  as  desired,  but  is  types  are 
usually  sufiicient. 

The  choice  of  a  convenient  length  for  (1)  is  an 
important  matter.  An  eight-mile  section  has  been 
extensively  used,  but  is  probably  too  cumbersome. 
A  much  more  convenient  section  would  be  one  four 
miles  in  length.  If  there  are  only  a  few  circuits,  a 
two-mile   section   may  be  used. 

The  procedure  in  applying  the  sections  to  a  long 
line  is  as  follows :  Beginning  at  the  first  pole,  of 
the  open-wire  line,  apply  the  sections  consecutively 
until  the  last  section  is  approached.  It  is  seldom 
the  line  length  is  a  multiple  of  the  section  length, 
so  the  remainder  should  be  a  special  section  by 
itself,  if  over  half  the  length  of  a  standard  section, 
or  should  be  added  to  the  last  section,  making  a 
special  section  longer  than  the  standard.  The  dis- 
tances between  transposition  poles  w'ill  be  shortened 
or  lengthened  sufficiently  to  apply  the  standard  sec- 
tion. 

When  there  are  several  cross-arms  it  will  simplify 
the  construction  if  the  transposition  types  are  so 
chosen,  in  laying  out  a  standard  section,  that  there 
will  be  as  few  different  types  of  transposition  poles 
as  possible.  The  junction  of  two  lines  which  sep- 
arate, or  become  joint,  is  a  point  which  should  be 
made  the  junction  of  the  transposition  sections,  as 
well.  The  15  types  shov\n  in  Fig.  i  will  be  suffi- 
cient for  a  40-wire  line,  because  there  will  be  cer- 
tain diagonal  exposures  requiring  transposition  only 
at  long  intervals,  and  these  extra  transpositions  may 
be  located  at  the  junction  poles  between  sections. 

Single-wire  grounded  lines  cannot  be  transposed, 
and  for  this  reason  are  not  extensively  used.  They 
may  be  operated  for  short  lengths  of  a  mile  or  so, 
without  interference  from  cross-talk,  if  very  low- 
power  receivers  are  used.  For  greater  lengths  there 
W'ill  be  serious  cross-talk;  the  low-power  receiver  is 
still  necessary  to  remove  extraneous  inductive  dis- 
turbances. Phantom  circuits,  built  up  from  metal- 
lic circuits,  are  not  in  extensive  use.  The  ordinary 
transpositiot\  is  of  no  effect,  and  unless  specially 
transposed  such  circuits  will  cross-talk  and  will  be 
subject  to   extraneous  induction. 

When  telephone  lines  are  paralleled  by  power 
lines  the  transposition  problem  becomes  more  com- 
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FIG.    2.      TRANSPOSITION    OF    ELECTRICAL    CONDUCTORS. — 
TRANSPOSITION   OF   TWO   CIRCUITS. 

plicated.  It  is  necessary  to  recognize  the  manner 
in  which  the  disturbing  circuits  alter  the  magnitude 
of  their  influence,  by  reason  of  abrupt  changes  in 
line  pressure  or  line  current,  and  changes  in  the 
wire  spacings.  If  circuit  (1-2),  in  Fig.  2,  is  the 
power  circuit  and  (3-4)  is  the  telephone  circuit,  there 
will  be  no  mutual  interferences  if  the  distance  (1)  is 
not  great.  1  hat  is,  the  percentage  pressure  drop 
in  (1-2)  must  be  small  enough  so  that  the  total 
induced  charges  on  the  portion  (ab)  are  sensibly 
equal  and  opposite  to  those  on  (b  c)  ;  likewise,  the 
percentage  current  loss  in  (1-2)  must  be  so  small 
that  the  magnetically  induced  pressure  in  the  por- 
tion (ab)  is  equal  and  opposite  to  that  in  (be). 
The  question  as  to  whether  electric  or  magnetic  in- 
duction is  the  greater  is  complicated  by  the  radical 
differences  between  the  systems.  In  long  telephone 
lines  the  electric  induction  may  predominate ;  the 
impedance  of  an  indefinitely  long  line  is  usually 
several  hundred  or  a  thousand  ohms,  and  therefore 
the  pressure  is  very  much  greater  in  magnitude  than 
the  current.  In  power  circuits  this  ratio  is  depend- 
ent largely  on  the  load,  in  any  given  case,  but  there 
are  many  instances  where  the  ratio  of  pressure  to 
current  is  small.  The  magnetic  induction  is  usually 
predominant  to  a  large  degree  in  the  latter  cases. 
There  have  been  instances  of  exposure  to  circuits 
giving  24~hour  service,  from  which  the  induction  was 
heavy  only   during  the   period   of   load. 

If  the  circuit  (1-2),  in  Fig.  2.  has  connected  to 
it  a  transformer  or  a  branch  circuit  within  (ac),  the 
effect  of  the  transposition  is  no  longer  to  neutralize 
the  induction.  If  the  transformer  is  at  (b)  the 
transposition  will  have  the  least  effect.  If  (1-2)  is 
a  constant-current  circuit  and  an  arc  lamp  is  cut 
in,  the  effect  will  be  the  same,  as  regards  the  effi- 
ciency of  the  transposition.  A  change  in  the  spacing 
of  the  wires  (1-2)  will  also  decrease  the  effect  of 
the   transposition. 

Therefore  that  portion  of  the  disturbing  line 
within  which  the  conditions,  affecting  the  phase  or 
the  magnitude  of  the  induced  currents  and  pressures, 
are  constant  should  be  treated  as  a  section  and  all 
the  telephone  circuits  should  be  transposed  opposite 
its  center.  The  regular  cross-talk  transpositions 
should  be  removed  from  the  section.  If  the  total 
external  exposure  to  the  power  line  involves  several 
consecutive  sections,  the  cross-talk  transpositions 
should  be  opposite  the  junction  of  two  sections,  at 
the  point  where  the  disturbing  current  and  pressure 
change  in  magnitude  or  phase. 

The  method  [of  transposition]  (Fig.  3)  works 
well    until    the   character   of   the   exposure    becomes 


complicated,  and  then  the  transpositions  become  so 
frequent  as  to  be  impracticable,  and,  further,  they 
frequently  cannot  be  properly  situated  because  of 
physical  limitations.  If  the  electric-light  and  power 
system  is  developing  rapidly  the  exposures  are 
changed  frequently  by  new  construction.  Again,  the 
telephone  line  may  be  separated  from  the  power 
line  by  the  width  of  a  street;  here  the  induction, 
while  not  excessive,  is  yet  troublesome ;  and  the 
theoretical  transposition  system  to  meet  the  condi- 
tions of  exposure  is  just  as  elaborate  as  though  one 
line  were  beneath  the  other.  Twisted  pairs  or  cable 
will  meet  this  condition,  although  either  remedy  im- 
pairs the  telephonic  line  efficiency.  A  prior  consid- 
eration is  whether  the  power  wires  arc  not  separated, 
with  respect  to  each  other,  farther  than  is  necessary 
with  the  pressure  employed  and  whether  the  sep- 
arations are  uniform. 

Where  telephone  lines  have  paralleled  transmission 
lines  along  highways,  separated  by  15  or  20  feet,  or 
by  the  width  of  the  highway,  the  following  practice 
has  been  employed :  All  the  telephone  circuits  are 
transposed  at  every  tenth  pole,  the  cross-talk  trans- 
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FIG.    3.       TRANSPOSITION     OF     ELECTRICAL   CONDUCTORS. — 
TELEPHONE   LINE   PARALLELING   TRANSMISSION   LINES. 

positions  occurring  midway,  so  that  transposition 
poles  are  five  spans  apart,  the  cross-talk  and  the 
induction  transposition  poles  alternating.  This  prac- 
tice, while  it  is  somewhat  uncertain  of  producing 
the  best  results,  is  probably  best  suited  to  certain 
requirements — where  the  method  of  sections  would 
not  produce  any  better  results  because  of  the  physical 
unevenness   and  crookedness   of  the   right-of-way. 

Not  infrequently  high-pressure  systems  are  trans- 
posed for  their  internal  protection.  When  telephone 
circuits  are  on  such  pole  lines,  the  transpositions 
in  the  power  circuit  may  be  availed  of  to  reduce 
induction  in  the  telephone  circuits,  but  in  the  case 
of  separate  telephone  circuits,  on  a  parallel  pole 
line  of  separate  ownership,  it  seems  wiser  to  treat 
such  transpositions  as  neutral  points — to  be  opposite 
the  junction  of  two  transposition  sections  of  the 
telephone  line.  The  question  of  where  to  locate  tele- 
phone wires  on  high-pressure  lines  and  how  to  pro- 
tect them  contains  material  for  a  paper  by  itself. 
In  general,  the  induction  from  a  three-phase  line 
is  slightly  greater  than  from  a  single-phase  line 
having  the  same  wire  spacing  and  current  per  wire 
and  a  pressure  equal  to  the  A  pressure.  The  separa- 
tion between  the  wires  should  be  as  small  as  con- 
sistent with  the  length  of  span,  and  their  plane  suit- 
ably arranged  with  respect  to  the  plane  or  planes  of 
the  power  circuits. 

A  three-wire,  three-phase  line  will  have  two  trans- 
positions within  a  section.  It  seems  to  be  fairly 
general  practice  to  transpose  high-pressure  sys- 
tems, but  it  has  been  the  writer's  observation  that 
the  length  of  a  section  is  usually  three  miles 
at  least.  On  that  account  it  is  difficult  to  avail 
of  the  power-line  transpositions  in  transposing  the 
telephone  line,   and  it  is   usually  necessary  to  treat 
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FIG.     4.       TRANSPOSITION    OF    ELECTRICAL    CONDUCTORS. — 

APPARATUS   FOR   DETERMINING    PERMISSIBLE 

FREQUENCIES. 

them  at  tht  j.mction  points  between  adjacent  sec- 
tions. 

On  account  of  the  very  low  frequency  and  _  the 
high  ratio  of  pressure  to  current  customary  in  high- 
pressure  practice,  there  are  usually  no  inductive  in- 
terferences if  the  power  and  the  telephone  lines  are 
separated  by  the  width  of  a  highway,  or  30  to  40 
feet,  because  the  regular  cross-talk  transpositions  are 
sufiicient. 

In  the. case  of  a  single  telephone  circuit  paralleling 
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a  power  circuit,  the  frequency'  of  transpositions  is 
a  problem  requiring  calculation  in  any  given  case, 
because  of  the  lack  of  standard  practice  in  regard 
to  wire  spacing  and  circuit  location.  The  writer 
made  a  series  of  listening  tests  wiLh  a  bipolar  re- 
ceiver of  70  ohms  resistance,  to  determine  the 
permissible  current  at  low  frequencies  which  would 
not  interfere  with  telephonic  transmission  over  the 
longest  lines — 1,000  miles  and  upward.  The  circuit 
is  shown  in  Fig.  4. 

The  method  was  that  of  deriving  a  very  small 
known  pressure  from  a  non-inductive  resistance  and 
inserting  a  very  large  non-inductive  resistance  (R) 
(l.ooo  to  20,000  ohms)  in  series  with  the  shunt  cir- 
cuit containing  the  receiver.  The  listening  tests 
were  made  by  four  observers,  who  adjusted  (R) 
to  the  minimum  permissible  value,  in  their  estimation. 
The  average   results  are  plotted  in   Fig.  5. 

Naturally,  these  results  based  on  ear  measure- 
ments are  not  highly  precise,  but  they  represent 
very  small  disturbances  and  are  safe  practice.  In 
the  case  of  short  telephone  circuits  on  poner  lines, 
used  for  private  purposes,  the  receiver  power  may 
be  much  reduced  and  the  permissible  terminal  cur- 
rent greatly  increased. 

There  are  two  tj'pes  of  construction  in  use  in 
making  transpositions.  One  of  these,  the  old-fash- 
ioned square  transposition  made  by  dead-ending  both 
wires,  each  way.  on  two-piece  insulators,  and  cross- 
connecting,  is  familiar  to  all.  The  other  method 
requires  two  spans  in  which  to  complete  the  entire 
transposition.  It  is  known  as  the  ''Murphy"  and 
the  "single-pin"  transposition,  and  is  coming  into 
general   use. 

It  has  the  comparative  advantages  of  less  first 
cost  and  simpler  construction.     It  can  be  cut  in  at 
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FIG.   5.       TRANSPOSITION    OF   ELECTRICAL    CONDUCTORS. — 
AVERAGE    RESULTS    OF    LISTENING    TESTS. 

any  time,  cut  out,  or  moved  several  poles,  at  less 
cost  and  with  much  less  work  than  in  the  case  of 
a  square  transposition.  If  transpositions  occur  fre- 
quentlj--,  every  one-half  or  one-fourth  mile,  the  line 
capacity'  is  increased  a  few  per  cent,  and  the  line 
inductance  diminished,  with  a  consequent  slight  in- 
crease in  attenuation.  The  square  transposition  has 
the  advantage  of  concentrating  the  entire  transposi- 
tion within  a  very  short  length  and  of  not  altering 
the  plane  or  the  separation  of  the  wires.  While 
the  single-pin  transposition  changes  the  plane  of  the 
circuit,  the  wire  separation  is  greatly  reduced,  and 
this  is  an  advantage.  Since  it  requires  two  spans  in 
which  to  make  this  transposition,  it  is  possible  to 
transpose  only  at  ever^'  other  pole,  as  a  maximum, 
in  case  of  excessive  induction,  against  every  pole 
for  the  square  transposition.  For  regular  cross-talk 
transpositions  the  single-pin  type  is  now  preferred. 
In  conclusion,  it  seems  evident  that  the  recom- 
mendation of  standards  in  the  matter  of  wire  sep- 
arations, standard  cross-arms  and  standard  systems 
of  transposition,  would  greatly  facilitate  the  removal 
of  inductive  interferences  and  materialh'"  assist  the 
builders  of  telephone  circuits  throughout  the  country. 
This  matter  is  suggested  for  the  consideration  of  the 
Institute. 

Discussion. 

Prof.  W.  S.  Franklin,  Bethlehem,  Pa. :  I  am  very 
greatly  pleased  to  see  laid  before  the  American  In- 
stitute of  Electrical  Engineers  some  of  the  great 
fund  of  engineering  experience  which  has  been  ac- 
cumulated in  connection  with  the  work  of  what  we 
still  call  the  Bell  Telephone  Company.  I  have  been 
in  the  habit  of  thinking  of  M"r.  J.  J.  Carty's  paper 
as  the  only  considerable  contribution  from  among 
Bell  telephone  engineers  to  our  Institute  proceed- 
ings, but  I  have  perhaps  overlooked  other  important 
papers  or  forgotten  them,  inasmuch  as  my  interest 
is  always  attracted  chiefly  by  those  Institute  papers 
which  are  devoted  to  the  physical  problems  rather 
than  to  problems  of  constructive  or  commercial 
adaptation.  I  am  very  much  interested  in  Mr. 
Fowle's  paper,  especially  the  latter  part  of  it,  in 
which  he  gives  very  clear  and  specific  statements  as 
to  how  much  inductive  exposure  is  shown  by  ex- 
perience to  be  permissible  in  telephone  lines,  and 
as  to  the  bearing  of  line-drop,  current  loss,  phase 
changers  and  branch  points  upon  permissible  ex- 
posure: how-  inductive  disturbances  may  be  in  gen- 
eral eliminated  by  elaborate  transposition  schemes 
and  how  these  schemes  may  be  modified  to  meet 
special  cases. 

There   are   one  or   two   questions   I   want   to   ask. 


Mr.  Fowle  mentions  the  fact  that  cable  ends  on  a 
long  telephone  line  serve  to  reduce  cross  talk,  to 
increase  the  effectiveness  of  the  transposition  on  the 
middle  portions  of  the  line.  I  ask  whether  he 
means  to  say  that  is  because  of  the  attenuation 
which  takes  place  in  the  cable  ends  or  because  of 
the  ver>'  complete  transposition  which  is  accom- 
plished in  a  twisted  cable.  He  makes  the  statement 
that  cross  talk  and  interference  are  greatly  lessened 
by  using  cable  ends  on  a  line. 

Mr.  Fowle :  I  think  that  is  due  practically  to  the 
effect  of  the  increased  attenuation.  The  complete 
transposition  in  the  cable  itself  practically  eliminates 
all  cross  talk  which  arises  there,  and  increased  at- 
tenuation diminishes  the  power  of  the  cross  talk 
which  may  come  in  from  other  points. 

W.  N.  Walmsley,   Philadelphia :     I  ask  what  Mr. 
Fowle  regards  as  the  points  of  permissible  distance — 
the    ordinary    minimum    distance   between   telephone 
circuits   and   single-phase  2,000- volt   power   circuits? 
Mr.   Fowle:     Do  you  mean  that  from  the   stand- 
point of  the  hazard  of  the  circuit  or  the  standpoint 
of  inductioa? 
Mr.  Walmsley:     Standpoint  of  induction. 
Mr.  Fowle :     It  depends  not  only  on  the  voltage 
in  the  circuit  but  on  the  load,  and  in  addition  upon 
the   distance  between  the  two   wires   composing  the 
power  circuits  and  the  spacing  of  the  two  wires  com- 
posing  the  telephone  circuit.     I   do   not  think  it  is 
possible    to   answer    such   a   question   generally.      In 
a  specific  instance  I  can  give  an  idea. 

Mr.  Walmsley :  Take  the  pin  distance  between  the 
wire. 

Mr.  Fowle:  The  pin  distance  on  the  2,000-volt 
circuit  is-30  inches. 

Mr.  Walmsley :  Suppose  the  2,000-volt  wires  are 
eight  inches  apart  and  your  telepho'ne  wires  are  the 
same  distance  apart,  how  far  away  should  the  tele- 
phone wire  be  from  the  power  wire,  presumably  on 
the  same  pole  line? 

M'r.  Fowle :  With  the  circuit  for  the  electric-light 
current  on  pins  eight  inches  apart  and  telephone  cir- 
cuit distant  two  or  three  feet  on  the  same  eight-inch 
spacing,  with  transpositions  every  10  poles,  cer- 
tainly not  more  than  a  quarter  of  a  mile  apart;  I 
do  not  think  we  would  then  have  any  difficulty. 
The  size  of  the  wires  and  the  load  on  the  alternat- 
ing-current circuit  would  alter  the  situation  and  to 
a  certain  extent  the  frequency  also.  I  think  every 
10  poles  would  be  safe  to  work  on.  If  they  were 
on  the  same  cross-arm,  you  would  have  a  tendency 
to  get  more  leakage.  If  on  the  same  cross-arm 
you  will  obtain  better  results  by  using  heavier  insu- 
lators than  is  customary  in  telephone  and  telegraph 
work.  If  you  use  an  insulator  suitable  for  the  elec- 
tric-light  work   you   will   get  better   results. 

Mr.  Crehore,  Yonkers,  N.  Y. :  I  wish  to  ask  Mr. 
Fowle  one  more  question,  if  he  cares  to  answer  it. 
in  regard  to  the  experiences  which  the  telephone 
companies  must  have  had  with  these  transpositions. 
I  know  some  years  ago  they  adopted  a  system  of 
transpositions,  which,  I  believe,  was  used  as  a  stand- 
ard for  some  length  of  time,  but  I  believe  a  new 
arrangement  has  been  adopted.  Of  course,  it  is  a 
difficult  thing  for  a  company  to  avoid  making 
changes  from  one  form  to  another.  If  he  would 
care  to  tell  us  about  the  experience  of  the  company 
it  would  be  interesting  for  us  to  hear  as  to  how 
many  long-distance  wires  it  is  practicable  to  use 
on  the  same  pole  line,  so  that  they  are  practically 
free   from  interference. 

Mr.  Fowle :  Answering  Dr.  Crehore's  question — 
so  far  as  I  am  aware  of  the  general  experience, 
there  has  been  no  difficulty  in  obtaining  perfect  free- 
dom from  cross-talk,  with  as  many  circuits  as  it  is 
possible  to  hold  on  the  pole  line  from  a  mechanical 
standpoint.  When  you  begin  to  use  five  or  six 
cross-arms  you  can  transpose  the  fifth  arm  like  the 
top  arm,  the  sixth  arm  like  the  second  arm,  and  so 
on  down,  inducing  transpositions  perhaps  over  eight 
miles  at  the  junction  of  two  consecutive  sections  and 
take  care  of  a  very  slight  cross  talk  that  will  exist 
between  the  first  and  fifth,  second  and  sixth  arms, 
etc..  due  to  their  being  transposed  alike,  but  widely 
separated,  so  that  I  think  it  is  safe  to  say  that  there 
is  no  difficulty  in  applying  this  system  successfully 
to  a  line  carrying  as  many  circuits  as  is  advisable  or 
possible  from  a  mechanical  standpoint. 

Professor  Franklin :  As  I  understand,  the  diffi- 
culty from  leakage  is  partly  balanced  from  the  trans- 
position. I  ask  Mr.  Fowle  if  they  depend  on  trans- 
position at  all  for  obviating  bad  insulation.  Do 
you  find  it  practicable? 

Mr.  Fowle:  I  do  not  know  of  any  cases  where 
they  do  depend  on  transpositions  to  obviate  that. 
The  plan  there  is  to  keep  the  balance  and  the  insula- 
tion as  high  as  possible.  In  telephone  work  it  is 
highly  essential  to  make  insulation  tests  frequently 
to  see  that  the  two  sides  of  the  circuit  are  the  same 
and  the  insulation  high.  I  have  seen  a  pair  of  wires — 
I  made  a  measurement  once  on  a  circuit  nearly  1,000 
miles  long  in  clear,  cold,  dry  weather,  and  the  Insu- 
lation stood  up  between  40  and  50  megohms  per 
mile  for  a  circuit  of  500  miles.  An  insulation  resist- 
ance of  every  wire  of  more  than  50  megohms  a  mile 
in  good  weather  represents  first-class  construction, 
with  the  ordinary  pony  glass  in  use.  In  bad 
weather  it  may  fall  down  to  a  megohm  per  mile  or 
less,  and  even  at  a  megohm  per  mile  the  attenuation 
is  not  much  increased  and  the  distortion  slightly  re- 
duced. 


Small   Electric   Refrigerating   Plant  for 
thie  Houselioid. 

Illustrated  herewith  is  something  of  a  novelty 
in  the  way  of  a  small  electrically  operated  re- 
frigerating machine  for  the  household  which  may 
be  used  for  supplying  a  refrigerator  box  with 
dry  cold  air  and  also  for  the  purpose  of  manufac- 
turing ice  from  distilled  or  otherwise  purified  water. 
The  machine  has  a  refrigerating  capacity  equal  to 
the  melting  or  the  use  of  200  pounds  of  ice  a  day. 
It  is  automatic  and  is  as  free  from  complications 
as  it  is  possible  to  make  a  machine  of  this  character. 
1 1  is  installed  on  the  same  base  as  the  refrigerator, 


SMALL   ELECTRIC    REFRIGERATING    PLANT    FOR    THE 
HOUSEHOLD. 

becoming  part  of  it,  so  that  the  entire  plant  is  shipped 
as  a  unit,  it  being  only  necessary  to  connect  the 
power  and  water  when  it,  is  ready  to  operate. 

The  machine,  though  it  may  be  operated  by  any 
available  power,  is  especially  adapted  to  "motor  drive 
and  may  be  operated  by  a  one-half-horsepower  elec- 
tric motor.  When  operated  for  10  or  12  hours  each 
day  It  will  manufacture  20  pounds  of  Ice  besides 
refrigerating  two  storage  compartments  to  a  tem- 
perature of  3'5  to  38  degrees  Fahrenheit.  It  is  manu- 
factured by  the  Brunswick  Refrigerating  Company 
of  New  Brunswick,  N.  J. 


Railroad  Terminai  Eieotrification, 

The  railroads  say  that  the  people  are  always  de- 
manding something  more  from  them  In  the  way  of 
improvements  of  one  kind  or  another.  This  is  true. 
It  will  continue  to  be  true  until  the  spirit  of  prog- 
ress is   succeeded  by   stagnation. 

The  railroads  in  Chicago  have  been  required  to 
elevate  their  tracks.  At  first  they  said  it  could  not 
be  done,  except  at  prohibitive  cost.  But  it  has  been 
done,  or,  rather,  Is  being  done,  for  the  work  is 
not  yet  completed.  The  railroad  men  themselves 
are  greatly  pleased  with  the  results.  Because  of 
track  elevation  the  trains  can  make  fast  time  within 
the  city  limits.  Besides  benefiting  through  business 
and  reducing  damage-claim  litigation,  track  eleva- 
tion has  enabled  the  steam  railroads  to  do  a  much 
more  profitable  local  and  suburban  business  than 
formerly  was   possible. 

The  next  great  Improvement  will  be  electrification 
within  urban  limits  of  the  steam-railroad  terminals. 
The  New  York  Central  railroad  is  making  an  exten- 
sive move  In  this  direction  by  electrifying  its  entire 
New  York  city  terminal  system.  A  Chicago  engi- 
neer, Bion  J.  Arnold,  who  made  the  report  for 
Chicago  on  the  local  transportation  problem,  helped 
to  prepare  the  plans  for  the  New  York  Central 
work  and  is  now,  with  others,  supervising  their 
execution.  All  the  trains  of  the  New  York  Central 
are  to  be  hauled  out  of  and  into  New  York  by 
electric  motors  as  soon  as  the  work  shall  be  com- 
pleted. What  this  will  mean  to  the  life  of  a  great 
city  can  easily  be  imagined.  Smoke  from  trains 
will  be  entirely  eliminated   within  the  city  limits. 

When  the  New  York  Central  'plan  shall  be  in 
successful  operation  the  people  of  Chicago  will  be 
quick  to  demand  the  adoption  of  a  similar  system 
here.  The  presence  on  Michigan  Avenue,  overlook- 
ing the  lake  front  and  the  Illinois  Central  tracks, 
of  the  new  Railway  Exchange  Building  may,  curi- 
ously enough,  do  much  to  strengthen  the  demand 
for  early  electrification  at  least  of  the  Illinois  Cen- 
tral. The  Railway  Exchange  Building  is  occupied 
largely  by  railway  offices.  Smoke  from  Illinois  Cen- 
tral trains  is  proving  very  offensive  to  the  occupants 
of  this  building  who  are  railroad  men,  as  well  as 
to  others  along  the  lake  front.  The  demand  for  the 
electrification  of  the  Illinois  Central  will  be  exten- 
sively supported  by  railroad  men. — Chicago  Daily 
News. 


In  a  suit  brought  by  Jersey  City  against  the  Jer- 
sey City  and  Bergen  street  railway  the  Supreme 
Court  last  week  sustained  the  demurrer  of  the 
company  against  payment  to  the  city  of  unpaid  car- 
license  fees,  amounting  in  all  to  nearly  $100,000. 
This  and  a  similar  suit  against  the  Consolidation 
company  were  won  by  an  appeal  to  a  New  Jersey 
law  under  the   statutes   of  limitation. 
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Telephone   News  from   the   Northwest. 

Five  rural  telephone  lines  centering  at  Dodgeville, 
\Vis..  are  arranging  for  a  central  office. 

The  Tri-stale  Telephone  Company  has  opened  a 
toll  office  at  Murdock,  Minn. 

D.  P.  Maliony  of  Milwajlcee  has  been  made  as- 
sistant to  George  N.  Burke,  manager  of  the  office 
of  the  Wisconsin  Telephone  Company  at  Madison, 
Wis. 

The  Redwood  County  Rural  Telephone  Company 
has  completed  connection  with  Seaforth,  Minn.,  from 
Wabasso. 

The  Red  River  Telephone  Company  now  connects 
Moorhead,  Minn,,  with  Comstock,  Wolverton,  Kent, 
Hickson  and   Horace. 

Tlie  St.  Croix  Valley  Mutual  Telephone  Com- 
pany of  Swiss,  Wis.,  has  been  incorporated.  The 
company  is  completing  a  line  between  Grantsburg 
and  Swiss. 

The  Interstate  Telephone  Company  was  formed 
recently  at  Marietta,  Minn. 

Tile  news  of  the  late  election  was  distributed 
tlirough  the  Northwest  largely  by  long-distance  tele- 
phone. The  Twin  Cities  received  news  from  the 
pivotal  states  by  telephone,  and  the  service  was  a 
great  credit  to  the  Bell  system. 

Tile  Northwestern  Telephone  Excliange  Company 
contemplates  rebuilding  the  local  exchange  at  Owa- 
tonna,  Minn. 

Two  linemen  working  on  a  telephone  pole  In  St. 
Cloud.  Minn.,  were  seriously  injured  by  the  break- 
ing of  the  pole  near  the  ground.  They  were  at- 
tached to  the  pole  by  safety  belts  and  could  not  free 
themselves.  An  inspection  of  all  telephone  poles 
in  the  city  will  result. 

The  Vincent  Telephone  Company  will  put  in  an 
exchange  at  Vincent,  Iowa.  The  new  company  is 
controlled  by  the  Martin  Company  of  Webster  City. 

I.  O.  Isham  was  elected  president  and  A.  J.  Sand- 
ers secretary  of  the  new  Emmet  County  Telephone 
Company,   recently  formed  at  Estherville,  Iowa. 

R. 


Ohio  Telephone  Notes. 

The  probability  that  the  Everett-Moore  syndicate 
affairs  may  be  fairly  well  cleared  up  between  this 
time  and  next  summer  is  encouraging  to  the  Inde- 
pendent telephone  interests  of  this  state.  It  is 
thought  that  the  affairs  of  the  Federal  Telephone 
Company  will  be  in  good  shape  within  a  short  time, 
and  President  Dickson  is  giving  his  best  work  to 
that  end. 

The  capital  stock  of  the  Marietta  Telephone  Com- 
pany of  Marietta  has  been  increased  from  $50,000 
to  $100,000  for  the  purpose  of  enlarging  the  local 
plant  and  building  extension  to  Sisterville,  Newport 
and  Matamoras. 

Work  on  the  line  of  the  Caldwcll-Marietta  Tele- 
phone Company's  line  between  Caldwell  and  Mari- 
etta will  be  commenced  at  once  and  pushed  to  com- 
pletion. 

The  Chesterhill-Brown's  Hill  Telephone  Company 
of  Chesterhill  has  been  incorporated  with  a  capital 
stock  of  $3,000.  E.  Hopkins,  H.  G.  Hopkins  and 
others  are  interested   in  the  enterprise. 

The  Franklin  Telephone  Company  of  Columbus 
is  arranging  to  make  important  extensions  in  Frank- 
lin County,  a  good  portion  of  the  work  being  done 
this   winter. 

The  capital  stock  of  the  Gratiot  and  Erownsyllle 
Telephone  Company  has  been  increased  from  $5,000 
to  $10,000.  C. 


Electrical    Section   of  Western    Society 
Discusses  the  Telephone. 

An  unusually  successful  meeting  of  the  Electrical 
Section  of  the  Western  Society  of  Engineers  was 
held  in  the  society  rooms  in  the  Monadnock  Build- 
ing, Chicago,  on  November  loth.  Owing  to  the 
fact  that  the  paper  of  the  evening  was  upon  a  tele- 
phone subject,  many  prominent  men  in  telephone 
work  were  present,  the  attendance  in  all  being 
nearly  100.  Chairman  W.  B.  Hale  called  the  meeting 
10  order  and  introduced  the  speaker  of  the  evening, 
Mr.  Samuel  G.  McMcen  of  Chicago.  Mr.  Mc- 
Meen's  paper  was  upon  "Some  Interesting  Phases 
of  Long-distance  Telephony,"  illustrated  with  nu- 
merous lantern  slides,  and  his  pleasing  manner  of 
delivery  and  the  excellence  of  the  paper  itself  were 
enjoyed  by  all.  An  abstract  of  the  paper  is  given 
in  succeeding  columns. 


EXTENSIONS  AND   IMPROVEMENTS. 

The  Sunset  Telephone  Company  contemplates  im- 
proving  Its   entire   system  at   Santa   Clara,   Cal. 

The  Home  Telephone  Company  has  filed  at  River- 
side, Cal.,  a  certificate  of  the  creation  of  a  bonded 
indebtedness  of  .$500,000  in  i.ooo  bonds  of  $500  each, 
to  run  30  years  and  bear  five  per  cent,  interest. 

It  is  expected  that  action  will  soon  be  taken  on 
the  new  plans  lor  the  telephone  system  at  the  City 
of  Mexico,  Mexico.  As  soon  as  authority  is  ob- 
tained from  the  government  the  Mexican  Telephone 
Company  will  place  orders  for  building  the  switch- 
board and  will  begin  the  construction  of  the  conduit 
system. 
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Some  Interesting   Phases  of   Long-dis- 
tance Telephony.' 

By   S.  G.   McMeen. 

The  cost  of  the  path  over  which  talking  may  be 
done  beHyeen  points  widely  separated  is  so  great, 
for  a  yaricly  of  reasons,  as  to  prevent  a  wholesale 
use  of  so  yaluable  an  aid.  A  principal  reason  why 
the  investment  cost  reacts  upon  the  consumer  of 
the  service  is  that  the  circuit  Is  available  for  per- 
sonal conversations  during  only  such  hours  as  the 
people  furnish  the  work  to  be  done,  and  a  consid- 
erable reward  always  has  awaited  an  arrangement 
which  would  utilize  the  idle  time  of  these  expensive 
circuits  in  any  way  allowing  by-product  values  to 
be  secured.  The  only  way  which  has  been  found 
so  far  is  that  of  utilizing  the  wires  of  the  telephone 
circuit  for  the  purpose  of  telegraphy,  as  well  as  for 
transmitting  actual  speech,  and  this  has  been  ac- 
complished by  taking  advantage  of  the  very  con- 
siderable difference  in  the  frequency  of  telegraphic 
currents  and  actual  voice  currents. 

Van  Rysselberghe  of  Belgium  has  made  the  largest 
contribution  to  this  art.  It  is  a  development  of 
his  system  which  utilizes  each  wire  of  a  circuit  for 
telegraphic  purposes,  whether  It  be  or  be  not  used 
for  talking  at  the  same  time  as  well.  A  simple 
form  of  simultaneous  working,  quite  rightly  named 
"simplex,"  provides  one  telegraph  circuit  from  each 
metallic-circuit  telephone  line.  Broadly  speaking, 
this  circuit  is  not  dependent  upon  a  considerable 
difference  in  the  frequencies  of  the  telegraphic  and 
speaking  currents,  but  only  upon  the  fact  that  the 
telegraphic  current  passes  over  both  sides  of  the 
line  in  the  same  direction  at  the  same  time,  while 
the  speaking  currents  circulate  in  the  metallic  cir- 
cuit as  such.  Simultaneous  potentials  on  the  two 
sides  of  the  line  naturally  prevent  any  sounds  from 
thef  telegraph  appearing  in  the  telephone  circuit. 
The  contribution  of  Van  Ryssleberghe  has  led  to 
the  possibility  of  utilizing  a  metallic  circuit  not 
only  for  telephony,  but  for  two  independent  tele- 
graph  circuits  as   well. 

With  so  many  telegraph  wires  on  poles  over  the 
country,  it  has  seemed  a  pity  not  to  turn  the  thing 
around  and  provide  for  telephony  as  a  by-product 
of  telegraphy.  This  has  been  accomplished,  al- 
though for  the  reason  that  the  telegraph  circuits 
are  not  in  pairs,  accurately  matched  one  wire  a.gainst 
another,  and  are  far  from  being  uniform  as  to  mate- 
rial. It  has  not  been  possible  to  secure  a^  good 
telephone  circuits  from  the  telegraph  wires  as  tele- 
graph   circuits    from   the   telephone    wires. 

The  thing  which  has  enabled  practical  results  to 
be  secured  Is  an  adaptation  of  the  original  principle 
of  different  frequencies.  Over  a  composite  circuit, 
the  usual  method  of  ringing  from  station  to  sta- 
tion over  the  telephone  circuit  by  an  alternating 
current  of  a  frequency  of  about  16  Is  practically 
impossible.  This  Is  because  of  the  heavy  short- 
circuit  provided  by  the  two  choke  colls  at  each  of 
the  stations  and  the  heavy  shunt  of  the  large  con- 
densers. If  high-frequencv  speech  currents  can 
pass  over  these  circuits  with  a  very  small  loss,  other 
high-frequency  currents  should  find  a  .good  path. 
There  are  many  easy  ways  of  making  such  currents, 
but  formerly  none  very  slmole   for  receiving   them. 

In  telegraphy  over  land  lines,  that  is,  lines  across 
country  or  in  the  air,  the  two  things  which  par- 
ticularly limit  the  distance  over  which  communica- 
tion is  possible  are  the  resistance  of  the  wire  and 
the  insulation  of  that  wire  from  others  and  the 
earth.  In  quadruplex  and  other  multiplex  systems 
ot  telegraphy  aiming  at  the  transmission  of  more 
than  one  telegraph  message  over  a  wire  at  the  same 
lime,  the  effects  of  the  electrostatic  capacity  of  the 
wire  begin  to  be  noticed.  These  capacity  effects 
are  most  noticeable  In  very  high-speed  telegraphy, 
but  not  so  greatly  in  the  simplest  forms  of  sending 
by   hand. 

In  telephony,  however,  the  effect  of  the  capacity 
between  the  two  wires  of  a  circuit  becomes  marked 
as  soon  as  the  line  attains  a  length  of  a  few  hun- 
dred miles.  In  telegraphy,  repeaters  can  be  used 
lo  start  the  signals  on  a  new  circuit,  and  thus,  link 
by  link,  a  very  long  stretch  can  be  covered.  No- 
one  has  invented  a  practical  telephone  repeater,  so 
that  whatever  is  possible  In  the  way  of  applying 
improvements  must  be  done  by  making  the  trans- 
mitters more  powerful,  the  receivers  more  sensitive, 
or  the  line  better  able  to  carry  the  current  without 
loss. 

In  the  laboratory  one  may  build  a  line  having  a 
very  considerable  resistance,  indeed,  and  talk  over 
it  successfully.  In  actual  practice  one  may  build 
a  line  and  insulate  it  very  thoroughly,  but  there  is 
no  way  of  building  a  line  in  the  air.  In  the  earth,  or 
under  the  sea  in  which  the  dimensions  and  spacing 
of  the  parts  of  the  circuit  will  be  at  all  reasonable 
without  the  resulting  capacity  between  the  two  wires 
being  large  enough  to  absorb  a  very  considerable 
part   of  the  transmitted  current. 

A  line  1,000  miles  long  may  have  a  capacity  of 
seven  microfarads,  even  if  the  two  conductors  are 
a  foot  apart.  Any  decrease  of  this  distance  of 
separation  or  any  Increase  in  the  size  of  the  wires 
increases  the  capacity;  the  shorter  the  poles  the 
greater  the  capacity,  and  in  underground  or  sub- 
marine  cables,    where   the  wires   are   very  close   to- 

r.  Abstract  of  a  paper  read  before  the  Electrical  Section  of  the 
Western  Society  of  EPKineers,  in  Chicaco  on  November  ii,  1004. 
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gether  and  are  insulated  with  guttapercha  or  rubber, 
the  capacity  runs  up  enormously. 

The  most  notable  effort  in  the  direction  of  im- 
proving long  telephone  lines  as  alternating-current 
transmission  circuits,  is  found  in  the  work  of  Dr. 
Pupin.  His  remedy  is  simply  that  of  Inserting  in- 
ductances at  regular  intervals  In  series  with  the 
two  wires  of  the  line,  the  effect  of  these  insertions 
being  to  neutralize  the  capacity  between  wire  and 
wire.  As  the  capacity  is  distributed  uniformly 
throughout  a  line  of  uniform  construction,  the  ideal 
method  of  cure  would  seem  to  be  the  insertion  of 
just  the  right  amount  of  counteracting  inductance, 
also  distributed  throughout  the  wire.  No  one  has 
shown  just  how  inductance  may  be  inserted  in  this 
distributed  fashion,  so  that  the  close  approach  to 
the  same  result,  accomplished  by  inserting  induct- 
ances in  lumps,  is  a  very  happy  solution  of  the 
problem.  The  practical  results  of  Dr.  Pupln's 
method  are  a  very  striking  Improvement  in  the 
volume  and  quality  of  received  speech.  Because  of 
a  simple  mechgnical  analogy,  circuits  so  equipped 
with  inductance  colls  are  called  "loaded"  circuits. 
Loaded  circuits  in  underground  cables  are  a  distinct 
success,  and  that  method  Is  the  best-known  one  for 
Improving  long  underground  circuits,  orlncipally 
useful  in  trunk  lines  betwen  the  offices  of  a  large 
city  system.  The  Improvement  possible  by  inserting 
loading  coils  in  long  lines  on  poles  Is  not  so  great 
as  in  the  case  of  underground  circuits.  This  dif- 
ference In  the  respective  improvements  Is  due  to 
the  lower  capacity  and  larger  self-induction  of  the 
open-wire  circuits.  Under  the  best  conditions,  trans- 
mission over  the  latter  is  distinctly  improved,  but 
In  seasons  of  wet  or  foggy  weather  covering  most 
of  the  territory  traversed  by  the  line,  a  very  large 
part,  if  not  all,  of  the  advantages  of  loading  are 
offset.  When  a  means  has  been  found  of  distribut- 
ing the  Inductance  throughout  an  insulated  con- 
ductor and  of  placing  such  a  pair  of  telephone  wires 
cheaply  and  easily  in  the  earth,  where  insulation 
will  remain  constant.  It  is  conceivable  that  much 
greater  distances  may  be  covered  than  are  at  present 
available. 

Certain  submarine  telephone  cables  extending  be- 
tween Denmark  and  Sweden  are  provided  with  pairs 
in  which  each  conductor  is  covered  with  a  spiral 
wrapping  of  soft-iron  wire,  the  object  being  a 
similar  neutralization  of  the  mutual  capacity.  It  is 
reported  of  these  cables  that  their  success  is  marked, 
and  that  the  manufacturers  accepted  specifications 
which  called  for  quite  a  definite  performance,  the 
results  bearing  out  the  expectation  in  a  large  degree. 

In  all  but  the  smallest  communities  there  are 
enough  lines  of  local  subscribers  to  be  switched 
together  to  require  the  service  of  more  than  one 
operator,  and  in  such  offices,  unless  they  are  veiy 
small,  it  is  expedient  to  provide  separate  operators 
for  the  long-distance  lines.  In  the  largest  communi- 
ties, the  lines  of  local  subscribers  are  grouped  in 
several  offices,  each  serving  its  own  district.  Trunk 
lines  connect  these  several  offices  for  enabling  any 
subscriber  to  talk  to  any  other  in  the  same  city. 
One  office  suffices  for  all  the  long-distance  lines 
entering  such  a  city,  and  from  that  office  trunk 
lines  extend  to  the  various  subscribers  of  the  local 
exchange  proper. 

These  things  being  so,  it  is  necessary  that  the 
subscribers  have  facilities  for  making  their  wants 
known  to  the  long-distance  office,  and  that  the  latter 
have  f.acilltlcs  for  calling  up  any  subscriber  wanted 
by  a  distant  point.  The  former  is  accomplished  by 
trunks  leading  direct  from  the  local  branch  offices  to 
special  operators  whose  duty  it  is  to  write  tickets 
of  these  calls.  The  latter  is  accomplished  by  means 
of  trunks  leading  from  the  operators  serving  the 
long-distance  lines  to  special  operators  in  the  branch 
offices,  these  having  the  duty  of  connecting  those 
trunks  with  desired  lines  in  the  switchboard.  It  is 
the  latter  which  are  used  for  all  actual  conversations 
between  long-distance  lines  and  subscribers.  The 
current  to  energize  the  subscriber's  transmitter  is  J 
furnished  to  him  over  his  own  line  from  his  owii  I 
office.  1 

Carrying  this  last  and  Important  point  further,  it 
Is  instructive  to  note  that  the  same  feature  Is 
tUllized  in  trunks  from  a  long-distance  office  to  a 
branch  office.  The  called  subscriber  must  receive 
current  for  his  transmitter  from  the  nearest  possible 
central  office,  and  naturally  that  Is  the  office  of  his 
own  district.  It  is  further  of  advantage  that,  when 
he  Is  called  up  over  a  special  trunk  line  from  the 
long-distance  office,  the  operator  who  called  him 
be  able  to  ring  his  bell  when  she  may  choose  to  do 
so.  She  may  need  to  repeat  a  call  or  may  need  to 
delay  one  until  the  distant  subscriber  is  at  his  tele- 
phone. The  mechanism  which  accomplishes  the 
iiappy  result  of  supplying  transmitter  current  from 
the  nearest  office  stands  in  the  way  of  successful 
ringing  over  the  line  in  the  ordinary  manner.  Tiie 
cycle  of  events  [In  the  "ring-through"  system]  is  the 
application  of  low-frequency  ringing  current,  which 
controls  the  sending  of  direct  current  a  short  way. 
which  controls  the  sending  of  low-frequency  ringing 
current  on  lo  the  called  station.  In  actual  practice 
the  circuit  is  accompanied  by  many  other  elements 
having  to  do  with  local  signals,  busy  test,  etc,  but, 
like  many  other  circuits,  the  apparent  complication 
is  accompanied  by  a  surprising!)'  simple  and  ac- 
curate  operation. 

When  the  principle  of  supplying  current  for  trans- 
mitter purposes  from  the  nearest  office  has  been 
fulfilled,  a   highly   satisfactory  local   transmission   i§ 
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secured,  even  over  lines  of  several  miles  length  and 
several  hundred  ohms  resistance.  To  enable  the 
fullest  advantage  to  be  taken  of  transmission  from 
these  lines  over  the  longest  country  circuits  every 
minor  assistance  must  be  captured.  With  a  given 
construction  of  transmitters,  there  is  a  critical  maxi- 
mum current  which  can  be  carried  by  the  granular 
carbon  of  the  instrument  without  excessive  heating 
and  consequent  noises  and  permanent  damage.  The 
shortest  lines  and  the  longest  lines  being  served 
by  current  from  one  source  common  to  all,  the 
potential  of  this  source  must  be  such  as  to  give 
the  longest  lines  current  enough  without  giving  the 
shortest  lines  too  much.  The  very  longest  local  lines, 
however,  are  in  these  systems  prevented  from  getting 
enough  current  for  the  maximum  efficiency  when 
talking  over  long-distance  lines,  although  they  are 
getting  enough  for  local  conversations. 

When  only  one  operator  is  necessary  in  a  town, 
all  lines,  both  long-distance  and  local  being  switched 
by  her,  she  may  write  her  own  tickets  and  execute 
them  for  all  communication  between  long-distance 
and  local  circuits.  As  the  community  and  its  busi- 
ness grow,  a  condition  is  reached  in  which  there 
may  be  many  long-distance  operators  and  many 
more  local  operators,  and  the  former  will  need  to 
be  specialized  as  to  their  particular  duties.  In  the 
largest  offices,  as  I  have  indicated,  the  wants  of  the 
subscribers  as  to  long-distance  connections  are  sent 
in  b}*  telephone,  written  out  on  tickets,  and  these 
passed  to  operators  who  get  the  parties  together. 
The  problem  of  ticket  passing  so  becomes  impor- 
tant, and  many  \\ays  have  been  practiced,  culminat- 
ing in  the  system  which  utilizes  vacuum  tubes  carry- 
ing the  ticket  directly  without  any  enclosing  case. 
Suitable  means  maintain  a  vacuum  in  a  large  com- 
mon tube,  having  a  tap  to  a  box-like  valve  at  each 
such  operator's  position.  The  tickets  are  of  uni- 
form size  and  are  so  scored  in  making  as  to  enable 
a  flap  to  be  bent  up  easily  along  the  edge.  The 
distributing  operator  has  merely  to  insert  the  ticket, 
flap  foremost,  in  the  open  end  of  the  tube,  where- 
upon the  air  pressure  behind  it  will  drive  it  through 
to  its  destination,  which  may  be  near  by  or  far 
away,  on  the  same  or  another  floor  of  the  same 
building  or  another.  The  speed  maintained  by  the 
tickets  in  practice  is  30  feet  a  second.  The  tubing 
is  rectangular  in  section,  and,  by  the  exercise  of 
much  invention,  it  is  possible  to  form  the  tubing 
as  may  be  desired,  the  flat  and  edgewise  bends 
being  not  long  ago  quite  impossible  to  make  from 
the   straight    stock. 

Two  springs  in  the  receiving  valve  are  normally 
in  contact.  The  arrival  of  a  ticket  between  them 
breaks  a  circuit,  which  removes  a  shunt  from  a  relay. 
This  relay  in  closing  lights  a  lamp,  which  calls 
the  operator's  attention  to  the  ticket's  arrival. 
Discussion. 

After  the  reading  of  the  paper  a  general  discussion 
took:  place  and  the  first  one  to  be  called  on  to 
speak  was  Thomas  D.  Lockwood  of  Boston,  whose 
name  is  familiar  as  one  which  has  been  allied  with 
telephone  development  since  the  very  beginning. 
Mr.  Lockwood  did  not  discuss  the  details  of  the 
paper,  but  preferred  to  speak  in  a  general  way 
upon  the  broader  aspects  of  the  subject.  He  said 
that  one  of  the  things  which  probably  led  Bell 
to  study  into  the  subject  of  transmitting  sounds 
or  signals  to  a  distance  was  the  fact  that  his  father 
was  the  inventor  of  the  sign  language  by  which 
deaf  mutes  converse.  This  no  doubt  led  him  to  try 
to  devise  some  way  by  which  people  could  be  made 
to  converse  with  one  another  when  at  a  distance. 

At  best  the  telephone  is  but  a  poor  imitation  of 
the  human  voice,  and  the  sounds  which  are  heard 
coming  from  the  receiver  are  very  little  like  those 
spoken  into  the  transmitter  at  the  other  end  of 
the  line.  But  it  is  known  beforehand  \\hat  to  ex- 
pect when  listening  into  the  telephone,  and  the  drift 
of  the  meaning  is  caught,  when  it  is  easy  to  fol- 
low the  conversation  which  is  really  far  from  the 
exact  reproduction  of  the  human  voice. 

Mr.  Lockwood  stated  that  there  is  as  yet  no 
practical  telephone  repeater  made,  many  claims  not- 
withstanding. Patent  after  patent  has  been  issued 
for  such  devices,  but  as  yet  none  has  proved  satis- 
factory; there  are  a  plenty  that  will  furnish  the 
necessary  volume,  but  the  articulation  is  what  is 
hard  to  preserve  when  a  repeater  is  used.  One 
thing  that  will  always  crop  out  is  the  production  of 
a  musical  note  which  is  multiplied  in  a  repeater  and 
will    eventually    spoil    the    transmission. 

F.  R.  IMcBerty  of  Chicago  was  the  next  gentle- 
man called  upon,  and  he  said  a  few  words  regard- 
ing the  use  of  loading  coils  alluded  to  in  the  paper. 
One  of  the  principal  uses  of  these  coils  is  to  obvi- 
ate losses  in  telephone  lines,  due  to  reflection,  which 
may  at  times  be  as  high  as  50  per  cent.  It  is 
known  that  the  current  of  a  telephone  line  or  any 
line  transmitting  electrical  energy  will  encounter 
losses  due  to  reflection  where  the  current  passes 
from  one  section  of  the  line  to  another,  where  the 
characteristics  of  the  line — the  induction  or  capacity 
— are  different.  ,  This  is  in  a  way  analogous  to  a 
reflection  of  a  wave  or  undulation  sent  through  a 
sectional  rope,  one  section  of  which  is  light  and 
the  other  hea^-5^  Mr.  McBerty  then  went  on  to 
explain  how  the  loading  coils  are  arranged  in  the 
form  of  terminal  tapers  to  balance  this  effect  of 
reflection. 

Kempster  B.  Miller  of  Chicago  said  that  one 
factor  which  will  tend  to  chegk  the  growth  of  very 


long-.distance  .  service  will  be  the  fact  that  the 
working  and  resting  hours  of  two  widely  separated 
sections  of  country  do  not  correspond,  due  to  the 
diff'erence  in  time.  This,  for  instance,  would  be  a 
serious  drawback  to  the  profitable  operation  of 
transoceanic  telephone  lines  if  such  were  ever  made 
possible.  He  then  said  a  few  words  upon  the  re- 
peater question.  The  thing  in  his  mind  now  offer- 
ing the  most  promise  for  a  solution  of  the  problem 
is  the  mercury-vapor  lamp.  By  subjecting  the  arc 
of  a  mercury-vapor  lamp  to  a  varying  magnetic  in- 
fluence the  resistance  of  the  gas  is  made  to  vary 
and  there  are  the  elements  of  a  practical  telephone 
repeater. 


Journey  of  a  Telephone  Message. 

"Just  now,"  says  the  American  Telephone  and  Tele- 
graph Company  in  a  booklet  distributed  at  the  St. 
Louis  Exposition,  "when  thousands  of  people  have 
spent  several  days  on  railroad  trains  to  reach  St. 
Louis  from  distant  states,  it  is  interesting  to  trace 
the  route  of  a  telephone  message  which  has  covered 
the  same  distance  practically  instantaneously.  Sup- 
pose the  message  comes  from  a  New  York  office 
building.  From  the  transmitter  on  the  desk  of  the 
person  who  is  speaking,  the  sound  is  carried  over 
wires,  concealed  perhaps  behind  the  window  casings, 
through  the  partition  to  the  corridor.  It  flashes  down 
the  elevator  shaft,  and  thence  to  a  cable  under  the 
street.  Here  it  journeys  over  a  wire,  one  of  800 
wrapped  together  in  a  Icad-sheathed  cable,  and  thus 
reaches  the  nearest  central  office,  where  it  passes 
through  the  main  and  long-distance  switchboards 
and  their  auxiliary  apparatus.  Then  it  flashes  through 
a  cable  to  the  banks  of  the  Hudson,  where  it  dives 
under  that  river  in  another  cable,  and  so  reaches 
Jersey  City.  Here  it  goes  to  the  pole  lines  on  which 
it  will  make  its  journey  westward.  It  crosses  the 
meadows  and  pinelands  of  New  Jersey,  mounts  the 
slopes  of  the  Alleghanies  in  Eastern  Pennsylvania, 
and  descends  to  dart  through  farming  lands  and 
mining  regions,  past  Pittsburg,  with  its  foundries, 
and  over  a  little  strip  of  West  Virginia.  On  the 
banks  of  the  Ohio,  it  enters  another  cable,  and 
emerges  on  the  farther  shore  to  travel  through  the 
pleasant  farming  lands  of  Ohio  and  Indiana,  and 
over  the  undulating  surface  of  the  Prairie  State,  by 
roads  which  wind  through  great  corn  and  wheat 
field*.  Its  journey  is  now  nearly  over,  but  the  mighty 
Mississippi  flows  between  it  and  its  destination. 
Crossing  on  one  of  the  great  bridges,  it  makes  the 
last  stage  of  its  journey  through  the  conduits  under 
the  streets  of  St.  Louis^  thence  in  and  out  of  the 
central  office,  back  through  conduits,  and  over  aerial 
wires  to  the  telephone  of  the  person  with  whom  the 
man  in  New  York  is  speaking.  And  the  sound  has 
been  carried  between  the  two  cities  in  a  fraction  of 
the  time  required  for  the  conductor's  warning  cry 
of  'All  aboard'  to  reach  the  people  hurrying  across 
the  station  platform  to  take  the  express  train  which 
spends  29  hours  on  the  trip  from  New  York  to 
the  city  of  the  Exposition." 


Lineman's  Testing  Instrument. 

Though  widely  used  for  testing  purposes,  the 
ordinary  magneto  ringer  has  one  serious  drawback — 
there  is  no  way  of  ascertaining  the  resistance  of 
the  circuit   which   is  being  tested  out,  and  further- 


LINEMAN  S    TESTING    INSTRUMENT. 

more,  the  instrument  will  sometimes  indicate  a 
ground  where  none  exists.  The  testing  instrument 
illustrated  herewith  is  manufactured  by  the  Whit- 
ney Electrical  Instrument  Company  and  is  sold  by 
Machado  &  Roller  of  New  York  city.  It  is  de- 
signed to  possess  the  good  features  of  the  magneto 
without  its  drawbacks.  The  tester  consists  of  a 
simple  and  strongly  constructed  voltmeter  move- 
ment mounted   together  with  two  batteries,  a  small 


rheostat  and  a  pair  of  terminals,  in  a  small  stout 
box  of  hardwood.  The  connections  within  the  box 
arc  such  that  when  the  cord  ends  are  touched  to- 
gether the  batteries  are  applied  direct  to  the  volt- 
meter terminals,  the  rheostat  being  so  adjusted  that 
the  voltmeter  then  shows  a  full  scale. 

Evidently  if  a  resistance  were  interposed  between 
the  terminals  it  w^ould  be  in  series  with  the  volt- 
meter, whose  needle  would  then  fail  to  reach  full 
scale  deflection  by  an  amount  proportionate  to  the 
value  of  the  resistance. 

A  table  showing  the  number  of  scale  divisions 
corresponding  to  different  resistances  is  secured  in 
the  cover  of  the  box,  so  that  in  taking  a  reading 
all  that  need  be  done  is  to  touch  the  cord  terminals 
to  the  circuit  to  be  tested  and  then  read  the  resist- 
ance by  reference  to  the  table. 

As  the  maximum  current  that  can  be  drawn  from 
the  batteries  is  the  exceedingly  small  amount  re- 
quired by  the  voltmeter,  these  may  be  expected 
to  last  for  long  periods  without  requiring  atten- 
tion. The  rheostat  is  made  adjustable  from  the  out- 
side by  means  of  a  screwdriver,  so  that  even  after 
the  battery  voltage  has  fallen  off,  the  instrument 
can  still  be  made  to  give  full  deflection  on  a  short- 
circuit. 

The  testers  are  made  in  two  ranges,  one  giving 
a  readable  deflection  through  5,000  ohms  maximum 
and  the  other  through  25,000  ohms  maximum. 


Adjustable  Hanger  for  Lamp  Cords. 

The  Innovate  adjustable  hanger,  illustrated  here- 
with, is  designed  instantly  and  automatically  to 
adjust  at  any  height  electric  lamps  attached  to 
hanging  cords.  The  inventor.  Mr.  Fred  L.  Greg- 
ory of  Chicago,  has  cleverly  employed  friction 
as  the  retaining  power  by  bringing  the  cord 
of  the  hanger  into  contact  with  core  (D)  of 
ball.  By  loosening  a  screw  and  turning  slightly 
to  the  left  the  lower  portion  of  the  core  (which 
forms  the  bottom  of  the  device),  increased  friction 
is  produced  and  the  heaviest  lamp  fixtures  are  as 
readily  adjusted  as  the  bulbs  alone.  The  Innovates 
are  complete  and  are  so  simple  and  practical  that 
the   most   inexperienced  person   can   attach   them   to 
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ADJUSTABLE    HANGER    FOR    ELECTRIC    LAMP. 

any  hanging  lamp  cord,  wherever  located,  or  transfer 
to  another  cord  in  a  moment.  By  a  pull  or  a  push 
the  lamp  is  instantly  and  automatically  retained  at 
just  the  height  desired.  Nothing  can  get  out  of 
order,  as  no  springs,  weights  or  coils  are  used; 
there  is  no  wear  on  insulation  and  the  device  is  prac- 
tically everlasting.  The  ball  shape  is  beautifully 
made  and  finished  in  nickel  or  oxidized  copper. 
Another  shape  known  as  the  watch  shape  is  made 
in  plain  finish.  This  is  a  cheap  but  good  automatic 
cord   adjuster. 

The  manufacturers  state  that  dealers  and  con- 
tractors are  daily  sending  in  orders  from  all  por- 
tions of  the  country  and  many  of  the  more  pro- 
gressive supply  houses  have  already  placed  stock 
orders,  arranged  for  listing  the  Innovates  in  their 
catalogues  and  are  pushing  the  sale  of  these  goods. 


Plans  are  being  formulated  by  the  Erie  railroad 
management  for  the  electrification  of  its  suburban 
service  in  New  Jersey,  involving  51  miles.  The 
central  power  plant  will  be  at  Paterson.  thus  put- 
ling  the  remotest  points  of  power  delivery  within 
a  radius  of  18  miles  of  the  central  station, 
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Printing  Telegraphy.' 

By  Dr.  Louis  M'.  Potts. 

In  practically  all  of  the  printing  telegraphs  which 
have  ever  been  proposed,  the  control  of  a  number 
of  operations  over  one  wire  has  been  accomplished 
by  the  employment  of  synchronism  in  one  form  or 
another,  and  a  good  and  stable  form  of  synchronism 
is  a  necessary  foundation  for  its  successful  opera- 
tion. 

The  simplest  form  of  synchronism  employed  was 
that  used  by  Royal  E.  House  in  his  printing  tele- 
graph invented  in  1846.  This  is  the  so-called  step- 
by-step  method.  In  this  system  at  the  receiving  sta- 
tion a  toothed  wheel  is  driven  by  a  motor.  As  this 
wheel  rotates,  the  current  sent  over  the  line  is  made 
and  broken  as   each   tooth   passes   under   a   contact. 


FIG.     I.       PRINTING    TELEGRAPHY. — BUCKINGHAM     SYSTEM. 

."Xt  the  receiving  station  the  apparatus  is  likewise 
driven  by  a  motor.  A  toothed  wheel  is  here  em- 
ployed, similar  to  the  one  at  the  sending  station, 
but  in  this  case  it  is  an  escapement  wheel.  This 
escapement  oscillates  under  the  control  of  an  electro- 
magnet operated  by  the  pulses  of  current   received. 

To  the  class  of  step-by-step  synchronous  motions 
also  belongs  the  Buckingham.  However,  this  method 
represents  a  great  improvement  over  the  method 
previously  mentioned,  particularly  in  regard  to  speed. 
The  necessary  number  of  steps  has  here  been  re- 
duced to  six  for  any  character,  and  always  the  same 
number.  Each  complete  signal  results  in  the  ad- 
vance of  the  receiving  mechanism,  six  steps  in  every 
case,  the  difference  in  the  signals  being  merely  dif- 
ferent combinations  of  long  and  short  impulses. 
And,  further,  the  synchronism  is  rendered  more 
positive  by  being  reset  after  each  character  by  the 
so-called  release  impulse.  This  will  be  clear  from 
Fig.  I. 

Another  phase  of  the  development  of  the  principle 
of  synchronism  is  exemplified  in  the  Hughes  ma- 
chine. Here  we  have  the  method  of  first  regulating 
two  machines :  so  that  they  naturally  tend  to  run 
at  as  nearly  the  same  spetd  as  possible,  and  then, 
at  frequent  intervals,  correcting  the  rate  of  one  or 
both  by  the  amount  they  have  deviated  the  one 
from  the  other.  This  idea  has  been  extensively 
used,  and  variously  modified  since.  Even  the 
Hughes  machine  itself  has  employed  several  dif- 
ferent methods  at  different  times. 

In  the  Baudot  multiplex  system  we  have  a  system 
of  synchronism  very  similar  to  the  Hughes.  'But 
here  we  have  a  distinct  improvement  on  the  Hughes 
method,  in  that  the  synchronism  is  not  corrected 
by  the  signals  for  the  characters,  but  a  separate  im- 
pulse is  transmitted  over  the  line  for  the  purpose 
of  correcting  the  synchronism.  The  machine  is  kept 
in  continuous  motion  by  weight  or  a  motor.  The 
speed  is  locally  kept  very  close  to  a  definite  speed, 
as  in  the  Hughes,  by  a  centrifugal  governor,  which, 
as  the  speed  increases,  causes  the  motor  to  do  more 


FIG.    2.       PRINTING    TELEGRAPHY. — BAUDOT    MULTIPLEX 
SYSTEM. 

work  against  friction,  and  thus  keep  its  speed  within 
a  certain  limit.  The  apparatus  at  one  end  is  set  to 
run  slightly  faster  than  at  the  other.  Once  in  each 
revolution,  or  more  frequently,  the  correcting  im- 
pulse is  sent  out  at  the  receiving  station  by  means 
of  a  commutator  and  rotating-brush  arm  which 
connects  the  line  to  the  battery  at  frequent  intervals 
fFig.  2).  As  will  be  seen  on  a  part  of  the  commu- 
tator (C:),  at  the  other  terminal  of  the  line,  slightly 
in  advance  of  that  which  sends  out  the  correcting 
impulses,  is  a  segment  connected  to  the  ground 
through  an  electromagnet.  Assuming  the  brush 
(B:)  to  travel  faster  than  CB,).  it  will  arrive  on 
the  segment  (S.)  before  (B.)  leaves  (Si),  and  the 
magnet  (E)  will  be  energized.  The  magnet  (E) 
operates  a  mechanical  arrangement,  which  has  the 
effect  to  set  back  the  brush  (B)  a  small  amount,  so 
that  it  again  starts  out  in  phase  with  (B),  and 
thus    at    each    revolution    the    magnet    (E)    corrects 

I.  Abstract  ot  a  paper  presented  before  Section  G  of  the  Inter- 
national Electrical  Congress  at  St.  Louis,  September  13,  1904.  Mr. 
Potts  is  a  consulting  engineer  of  Baltimore  and  was  a  pupil  and 
close  adherent  of  the  late  Prof.  H.  A.  Rowland. 


the  rotation  by  the  slight  amount  in  has  shifted 
during  the  previous  revolution.  We  thus  have  two 
systems  in  synchronous  operation  within  certain 
limits   of   variation. 

We  now  pass  to  a  somewhat  different  type  of 
synchronous  motion  in  which,  when  in  proper  ad- 
justment, the  two  tend  to  run  at  synchronous  speed, 
and,  if  disturbed  from  this  position,  will  tend  to 
return,  i.  e.,  they  are  in  dynamic  equilibrium.  In 
the  Murra}'  page-printing  telegraph  we  have  an  ex- 
ample of  this  form.  As  in  the  correcting  systems, 
w^e  have  here  at  each  station  a  vibrating  reed,  whose 
rates  are  made  nearly  equal  by  weights  sliding  along 
their  length.  These  reeds  vibrate  against  what  are 
known  as  resilient  stops,  that  is,  stops  which  are 
not  rigid  but  have  a  certain  amount  of  elasticity. 
The  effect  of  these  stops  is  to  allow  a  considerable 
variation  in  the  period  of  the  reed,  according  as  it 
is  actuated  by  a  weak  or  strong  periodic  force.  This 
preiodic  force  is  produced  by  an  electromagnet  op- 
erating on  the  reed  as  an  armature.  In  series  with 
the  electromagnet  are  two  sets  of  contacts;  one  set 
is  operated  by  the  reed  itself,  the  other  set  is  on  a 
relay  operated  by  the  line  relay.  This  line  relay 
has  both  front  and  back  contacts  so  connected  that 
the  circuit  of  the  reed  magnet  is  broken  each  time 
that  the  line  current  is  made  or  broken.  If  the 
breaks  at  both  contacts  occur  at  the  same  time,  the 
reed  magnet   will   receive  its  maximum  current. 

If,  however,  the  two  breaks  occur  at  different 
times,  the  reed  magnet  will  receive  less  current,  and, 
due  to  the  effect  of  the  resilient  stops,  as  before 
mentioned,  it  will  decrease  its  rate  of  vibration. 
If  now  the  reed  tends  to  go  faster  or  slower,  it  will 
receive  a  less  or  greater  amount  of  current,  and 
will  assume  such  a  position  that  there  is  a  balance 
between  its  tendency  to  go  faster,  and  its  tendency 
to   receive  less  current  due  to  its  increasing  rate. 

The  most  perfect  type  of  synchronism  that  has 
yet  been  devised  is  that  used  in  the  Rowland  sys- 
tem of  telegraphy.  This  is  of  the  same  general 
type  as  the  Murray,  but  differs  more  particularly 
in  that  the  Murray  is  merely  a  synchronism  of  vi- 
bration, while  here  we  have  the  synchronous  rota- 
tion of  machines  of  considerable  inertia,  and  con- 
sequently a  much  more  stable  system,  and  one  sub- 
ject to  disturbances  to  a  correspondingly  less  extent. 
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FIG.     3.       PRINTING    TELEGRAPHY, — ROWLAND    SYSTEM 

A  number  of  different  methods  have  been  used  in 
this  system,  all  having  the  same  fundamental  prin- 
ciples, but  differing  considerably  in  the  methods  of 
their  attainment.  In  the  first  place  a  means  is  pro- 
vided whereby  two  motors  when  rotating  in  syn- 
chronism are  in  dynamic  equilibrium,  and,  secondly, 
a  means  of  producing  a  frictional  force  when  they 
are  disturbed  from  this  relation.  This  can  be  best 
understood  by  reference  in  detail  to  a  particular 
form. 

The  simplest  form,  and  that  used  on  the  latest 
type  of  the  Rowland  machine,  is  that  in  which  the 
principle  is  applied  to  two  direct-current  motors. 
One  motor  drives  the  mechanism,  by  means  of  which 
an  alternating  telegraphic  current  is  produced,  in 
this  case  an  alternating  current  of  something  over 
100  complete  periods  per  second.  The  second  mo- 
tor drives  a  commutator  for  synchronizing.  Re- 
ferring to  Fig.  3,  we  have  the  polarized  relay, 
which  is  kept  in  continuous  vibration  by  the  alter- 
nating current  produced  by  the  mechanism  driven 
by  the  motor  at  the  originating  station.  The  com- 
mutator is  kept  in  continuous  rotation  by  the 
motor  whose  field  and  armature  are  shown.  In 
series  with  the  armature  is  a  permanent  resistance 
and  a  speed-regulating  dial.  The  commutator  is 
an  ordinary  crown  commutator,  having  its  alter- 
nate segments  connected  to  the  contacts  of  the 
relay.  When  the  tongue  (T)  and  the  brush  (B) 
are  at  the  same  time  on  the  contact  and  seg- 
ment, which  are  connected,  the  resistance  Is 
cut  out  of  the  armature  circuit  and  it  receives 
its  maximum  current.  When  they  are  at  the  same 
time  on  the  contact  and  segment,  which  are 
not  connected,  the  armature  receives  its  minimum 
current.  If  now  the  relay  is  so  vibrated  and 
the  commutator  so  rotated  that  as  the  tongue 
passes  from  (Ci)  to  (C-,)  '  the  brush  (B)  passes 
from  (Si)  to  CS-),  and  as  (T)  passes  from  (C2) 
to  rCi)  the  brush  (B)  passes  from  (S=)  to  (S,) 
and  so  on  continuously,  the  resistance  will  be 
permanently  cut  out  of  circuit.  If,  however,  the 
brush  is  shifted  the  distance  of  one  segment  ahead 
of  this  position,  the  resistance  will  be  permanently 
in  circuit.  For  any  relation  between  these  two 
extremes,  the  armature  will  receive  at  rapidly  re- 
curring intervals  a  larger  and  smaller  amount  of 
current. 

The  relation  of  the  rotating  brush  and  the  vibrat- 


ing tongue  will  determine  the  relative  length  of  the 
interval  of  large  current  and  of  small  current,  and 
the  integral  effect  will  determine  the  speed  of  the 
motor,  which  it  will  be  seen  can  have  quite  a  large 
range.  When  the  brush  and  tongue  have  such  a 
relation  that  there  are  intervals  both  of  large  and 
small  current,  a  tendency  of  the  motor  to  increase 
its  speed  will  call  into  action  a  tendency  of  the 
commutator  to  allow  more  or  less  current  to  flow 
through  the  armature,  and  the  motor  will  assume 
a  state  of  equilibrium  where  these  two  tendencies 
exactly  balance.  And,  if  the  rate  of  this  tongue 
increases,  there  is  a  corresponding  increase  in  the 
current  through  the  armature  until  a  state  of 
equilibrium  is  reached,  and  conversely.  Such  a  sys- 
tem will  remain  in  synchronism  continuously  for  all 
ordinary  variations,  since  such  a  state  is  a  state  of 
equilibrium,  and.  if  disturbed  from  this  state,  it  is 
acted  upon  by  a  force  tending  to  return  it.  However, 
any  freely  moving  system,  if  disturbed  from  a  state 
of  equilibrium,  will  not  return  directly  to  that  state, 
but,  when  allowed  to  return,  will  go  beyond  this 
point,  and  possibly  make  a  number  of  oscillations 
about  it. 

Under  ordinary  circumstances,  due  to  various 
causes,  such  a  system  is  almost  certain  to  be  sub- 
ject to  many  such  disturbances,  and  may  even  con- 
tinuously oscillate  about  its  position  of  equilibrium. 
In  order  that  such  oscillations  may  be  removed,  it 
is  necessary  that  some  frictional  force  shall  be 
called  into  action  whenever  such  oscillations  arise, 
i.  e..  the  system  must  be  made  aperiodic,  or  nearly 
so.  In  this  case  this  result  is  very  easily  and  quite 
effectively  accomplished  by  having  mounted  on  the 
motor  shaft  a  light  but  strong  flywheel  having  a 
large  hollow  rim  filled  with  mercury.  When  the 
motor  rotates  steadily  this  acts  practically  as  a 
solid  flywheel.  However,  when  the  speed  changes 
the  mercury  drags  or  pulls  on  the  outer  wheel  and 
thus  creates  the  frictional  force  necessary  to  dampen 
the  oscillations  when  any  disturbances  occur.  This 
also  has  the  further  effect  to  make  the  inertia  of  the 
.  system  quite  large,  so  that  its  period  is  so  much 
slower  than  the  alternations  of  the  current  that 
the  separate  pulses,  or  even  a  considerable  number, 
have  no  separate  distinguishable  effect  on  the  speed, 
but  only  the  integral  of  a  large  number,  so  that  the 
modifications  of  the  current  caused  by  the  signals 
have  no  effect  on  the  synchronism,  except  as  they 
may  effect  differently  large  blocks  of  waves.  Prac- 
tically, it  is  found  that  about  half  the  waves  require 
to  be  altered  to  have  any  serious  effect  on  the 
stability. 

The  basis  of  all  electric  telegraph  systems  is^  a 
succession  of  electric  impulses  sent  to  the  point  with 
which  communication  is  desired.  The  character  of 
these  impulses  has  a  most  important  bearing  on 
the  speed  attainable  by  any  system.  In  general,  it 
is  true  that  the  speed  will  be  determined  by  the 
number  of  impulses  required  for  each  signal,  using 
as  a  unit  the  shortest  signal,  and  counting  each  large 
unit  in  terms  of  the  shortest.  This  is,  however, 
very  materially  modified  by  other  characteristics  of 
the  current.  The  principal  effective  consideration 
is  the  so-called  trailing  of  the  signals.  This  effect 
is  not  only  produced  by  the  electrical  properties 
of  the  line,  but  is  quite  materially  increased 
by  the  terminal  main-line  instruments.  This  effect 
is  the  duration  of  the  action  of  a  signal  for  a  longer 
time  than  the  length  of  the  signal  at  the  originating 
station.  The  line  acting  as  a  condenser,  the  other 
plate  being  the  earth,  takes  up  a  certain  charge, 
which,  depending  on  its  amount,  prolongs  the  sig- 
nal. This  effect  is  still  further  increased  by  the 
fact  that  the  iron  core  of  the  receiving  relay  holds 
its  magnetism  after  the  magnetizing  force  has  been 
removed.  This  phenomenon  exerts  itself  to  a  greater 
or  less  extent,  depending  upon  the  duration  of  the 
signal.  A  long  impulse  charges  the  line  more  fully, 
and  also  magnetizes  the  core  of  the  receiving  re- 
lay to  a  greater  extent,  so  that  a  very  short  impulse 
will  have  a  less  effective  value  at  the  distant  sta- 
tion when  following  a  long  impulse,  than  when  it 
follows  a  short  impulse.  These  facts  very  greatly 
modify  the  speeds  of  different  systems,  having  ap- 
parently the  same  number  of  unit  impulses  per  sig- 
nal, but  which  have  different  limits  to  the  upper  and 
lower  length  of  the  impulses  employed. 

In  the  simple  step-by-step  systems  the  current 
consists  simply  of  a  succession  of  impulses  of  equal 
length  which  may  alternate  in  direction  or  not. 
One  long  impulse  for  printing  the  signal  is  u.-;ed; 
or  the  sending  current  is  interrupted  altogether,  and 
the  printing  mechanism  operated  by  purely  I0c.1l 
means.  In  this  system  we  have  a  considerable  num- 
ber of  impulses  per  signal,  it  being  frequently  neces- 
sary to  rotate  the  wheel  nearly  a  whole  revolution. 
In  addition,  there  is  the  length  of  time  required 
for  the  actual  printing,  which,  in  many  cases,  re- 
quires even  more  time  than  the  actual  sending  of 
the  signal  itself,  since  it  requires  the  stopping  r;nd 
starting  of  parts  having  more  or  less  inertia.  For 
these  reasons  any  system  acting  on  such  a  principle 
is  limited  in  speed  by  the  rapidity  with  which  the 
mechanical   parts  can  move. 

In  the  Buckingham  system  a  decided  step  in  ad- 
vance has  been  made,  and  we  have  here  a  step-by- 
step  system  of  remarkable  speed.  The  speed  has 
been  increased  by  an  extremely  ingenious  arrange- 
ment, by  means  of  which  six  impulses  are  sufficient 
for  any  character.  However,  three  of  these  impulses 
are    short    and    three    prolonged,    so    that    the    gain 
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from  this  reduction  in  the  number  of  impulses  is 
not  as  great  as  might  at  first  appear.  The  length 
of  the  long  impulses  being  equal  to  three  short 
ones,  we  have  in  reality  from  11  to  16  impulses 
for  each  letter,  but,  on  account  of  the  reversed 
polarity,  and  also  on  account  of  the  fact  that  the 
longest  impulses  are  equal  to  only  three  short  ones. 
the  current  is  well  adapted  for  long-distance  trans- 
mission. The  speed  limit  has  also  been  very  in- 
geniously and  materially  increased  by  the  small 
inertia  of  the  moving  parts. 

In  the  Hughes  system  the  current  is  extremely 
simple,  being  one  impulse  for  each  letter  sent.  How^- 
ever,  a  long  interval  ensues  during  which  no  impulse 
is  sent  over  the  line.  We  have  here  the  fact  that 
the  wheel  must  in  many  cases  be  rotated  nearly  a 
complete  revolution  between  successive  letters,  al- 
though, in  certain  cases,  more  than  one  character 
may  be  printed  in  one  revolution.  The  speed  of 
operation  which  has  been  possible  with  this  machine, 
however,  has  not  been  such  that  the  transmission 
of  the  line  current  enters  seriously  into  consideration. 

In  the  Baudot  system,  we  have  a  much  greater 
speed  than  that  presented  by  the  systems  previously 
mentioned.  The  speed  here  has  been  greatly  in- 
creased, due  to  the  fact  that  the  time  element  which 
enters  into  the  step-by-step  system,  necessary  for 
the  actuating  of  the  printing  mechanism,  has  been 
entirely  removed.  The  current  at  receiving  station 
has  merely  to  operate  the  light  tongue  of  a  relay. 
The  printing  is  controlled  by  five  relays  and  actuated 
by  mechanical  means,  so  that  the  time  required 
to  operate  heavy  mechanical  parts  is  not  added  to 
the  time  necessary  to  transmit  the  signals,  but  takes 
place  simultaneousb'  and  independent  of  them. 
However,  a  part  of  the  time  of  the  line  is  taken 
up  to  maintain  synchronism,  which  must  be  sub- 
tracted from  the  effective  use  of  the  line  for  actual 
signals.  The  Baudot  signals  are  made  up  of  units 
of  five  short  impulses,  which  may  be  all  in  one 
direction,  or  any  combination  of  six  impulses  in 
opposite  directions.  On  account  of  this  feature  it 
is  possible  to  have  verj'  long  impulses  followed 
by  very  short  ones  in  the  opposite  direction,  thus 
bringing  in  the  trailing  effect  mentioned  above.  We 
have  two  features  which  limit  the  speed  of  this 
system — the  trailing  of  the  waves,  and  the  limit  of 
the  speed  at  which  it  is  possible  to  maintain  suffi- 
ciently stable  synchronism. 

In  the  Murray  system  we  have  an  alphabet  prac- 
tically the  same  as  the  Baudot,  except  that  current 
only  in  one  direction  is  used,  the  alphabet  being 
made  by  the  use  of  the  various  possible  combinations 
of  any  number  of  iriipulses  up  to  five,  the  remaining 
impulses  simply  being  omitted.  The  same  troubles 
enter  into  the  transmission  of  this  current  as  in  the 
case  of  the  Baudot.  However,  we  have  no  added 
time  interval  for  the  purpose  of  maintaining  syn- 
chronism. This  is  accomplished  by  the  signals  them- 
selves. A  limit  is  here  set  upon  the  speed  by  the 
operation  of  the  punching  magnet.  Although  it 
is  possible  to  make  such  a  mechanism  operate  with 
great  rapidity,  yet  it  is  most  likely  that  the  limit 
of  speed  in  this  system  will  be  found  to  be  limited 
by  this  operation,  and  not  by  the  failure  of  the 
signals. 

The  basic  current  in  the  Rowland  system  is  an 
alternating  current,  the  ideal  current  for  long-dis- 
tance transmission.  To  transmit  signals,  it  is  neces- 
sarj'  that  the  alternating  current  be  modified.  This 
is  accomplished  as  follows :  For  each  signal  the  base 
is  a  block  of  the  alternating  current,  consisting  of 
II  half-waves;  these  11  half-waves  are  modified  by 
the  reversal  of  any  two.  By  this  means  the  alternat- 
ing current  is  modified  to  a  smaller  extent  than  if 
more  waves  are  reversed.  There  is  an  extremely 
limited  amount  of  trailing  of  signals  here,  due  to 
greater  equality  in  the  duration  of  succeeding  im- 
pulses. As  in  the  Baudot,  the  time  element  of  the 
local  printing  mechanism  is  completely  removed,  it 
being  purely  local  and  controlled  by  11  relays.  As 
in  the  Murray,  the  synchronism  is  maintained  by 
the  signals  themselves,  and  no  deduction  is  made 
for  the  effective-  value  of  the  line  for  the  mainte- 
nance of  synchronism.  The  speed  at  which  it  is 
possible  to  send  by  the  Rowland  system  is  only 
limited  by  the  frequency  of  alternating  current ;  it 
is  impossible  to  use,  and  still  receive  sufficient  cur- 
rent at  the  receiving  station  to  actuate  the  main-line 
relay  positively,  as  no  difficulty  has  been  encountered 
in  maintaining  stable  synchronism. 

In  the  earliest  printing  telegraphs,  also  on  the 
Hughes  and  Rowland,  the  messages  are  sent  di- 
rectly by  a  keyboard  having  a  key  for  each  character 
sent,  and  in  the  Baudot  directly  from  a  keyboard, 
but  in  this  case  having  only  five  keys,  and  on  this 
account  requiring  great  skill  for  its  operation.  In 
many  other  systems,  including  the  Murray  and  Buck- 
ingham, a  punched  paper  strip,  the  invention  of 
Bain,  is  employed.  In  both  the  Murray  and  Buck- 
ingham systems  the  preparation  of  the  punched  tape 
has  been  very  much  simplified  by  the  use  of  a  key- 
board perforator,  having  a  separate  key  for  each 
character,  the  operation  of  which  is  very  similar 
to  the  operation  of  an  ordinary  typewriter.  This 
tape  is  prepared  by  one  or  more  operators.  The  tape 
is  then  passed  through  a  transmitter  very  similar 
to  the  Wheatstone.  This  method  of  transmitting 
presents  the  advantage  of  using  the  line  to  its  fullest 
capacity. 

In  the  Baudot  and  Rowland  systems  the  fact  that 
one  sending  operator  cannot  send  as  fast  as  a  line 


is  capable  of  transmitting,  is  met  by  having  several 
operators  use  the  line  at  rapidly  recurring  intervals. 
In  the  Baudot  there  are  two  or  three  operators  at 
each  end,  while  in  the  Rowland  there  are  four. 
The  great  skill  required  for  the  Baudot  is  not  re- 
quired in  the  Rowland,  due  to  the  use  of  a  keyboard 
having  a  key  for  each  character.  These  keys  are 
locked  and  unlocked,  so  that  the  operator  can  de- 
press a  key  only  at  the  proper  intervals.  The  sig- 
nals are  transmitted  at  the  proper  interval  by  a  com- 
mutator and  rotating  brush,  in  connection  with  a 
transmitting  relay.  The  keyboard  simply  completes 
the  circuit  through  the  proper  segments  of  the  com- 
mutator for  the  signal  to  be  sent. 

In  the  matter  of  the  reception  of  the  signals  there 
is  as  great  diversity  as  in  the  sending,  In  the 
simple  step-by-step  system,  the  Hughes  and  Buck- 
ingham, the  printing  is  accomplished  by  a  prolonged 
impulse,  which,  by  means  of  a  relay  sensitive  only 
to  long  impulses,  either  sets  in  action  a  mechanical 
printing  hammer,  or  operates  an  electrical  one.  In 
the  Murray  system  we  have  at  the  receiving  sta- 
tion, as  well  as  at  the  sending  station,  a  punched 
tape,  which,  after  it  has  been  prepared  by  the  re- 
ceiving apparatus,  is  passed  through  an  attachment 
to  an  ordinary  typewriter,  which,  bv  means  of  a  set 
of  10  levers,  controlled  by  the  holes  in  the  receiving 
tape,  allows,  by  means  of  a  combination  of  slots, 
the  keys  of  the  typewriter  to  be  depressed  by  a 
series   of  cams   actuated   by  a  motor   drive. 

In  considering  the  practical  value  of  any  system 
of  printing  telegraphy,  there  are  many  points  which 
enter  into  the  question.  Of  course,  in  the  first 
place,  it  is  necessary  that  the  system,  both  mechan- 
ically and  electrically,  shall  be  sufficiently  stable  and 
certain  in  its  operation  to  be  operated  continuously 
under  the  conditions  of  commercial  work.  It  must 
also,  for  the  greater  and  most  important  class  of 
telegraphic  business,  be  capable  of  sending  the  mes- 
sages in  such  a  manner  that  there  shall  be  the  short- 
est interval  of  time  possible  between  the  actual  re- 
ceipt of  the  message  in  the  sending  office  and  the 
delivery  of  the  message  at  the  receiving  station.  No 
matter  how  great  advantages  any  system  may  have, 
if  these  conditions  are  not  fulfilled  the  system  can- 
not be  even  considered  for  the  greater  part  of  the 
telegraphic  business  handled  today,  although  an  ex- 
ceedingly rapid  system,  which  did  not  fulfill  the 
second  consideration,  might  be  employed  for  a  cer- 
tain class  of  business  which  is  today  conducted  by 
the  mails.  (There  are  a  number  of  printing  tele- 
graphs which  have  recently  been  invented  that  show 
extreme  rapidity,  but  are  not  adapted  to  much  of 
the  present  telegraphic  business  but  fill  a  new  field, 
notably  the  Pollak-Virag  and  Siemens  &  Halske 
rapid  systems.) 

Aside  from  the  two  above  necessary  considerations, 
the  usefulness  of  a  system  is  dependent  on  the 
amount  of  business  that  can  be  transacted  over  one 
wire,  and  also  upon  the  amount  of  business  that 
can  be  transacted  per  operator,  modified  as  may  be 
necessary  by  the  skill  of  the  operator  required.  A 
very  great  point  in  favor  of  any  system  of  teleg- 
raphy is  simplicity,  although  this  is  not  a  necessity, 
provided  that  certain  other  conditions  are  fulfilled. 
If  any  system  is  shown  to  be  reliable  in  its  opera- 
tion when  supervised  properly,  the  only  point  which 
really  determines  its  usefulness  is  whether  the  cost 
of  transmitting  the  message  is  reduced,  as  the  de- 
termination of  this  cost  per  message  should  take 
into  consideration  any  skilled  employes  who  may 
be  necessary  to  insure  the  continuous  operation  of 
the  apparatus. 

By  considering  the  various  printing  telegraphs, 
with  the  above  points  in  view,  an  idea  of  their 
comparative  value  may  be  obtained.  The  step-by- 
step  telegraphs  and  the  Hughes  machine  cannot 
seriously  be  considered  for  the  transaction  of  any 
heavy  business  over  long  distances,  since  both  the 
speed  per  operator  and  speed  per  wire  are  low. 

In  the  Baudot  machine  we  have  a  moderately  high 
speed  per  wire,  but  not  an  exceptionally  high  speed 
per  operator.  The  most  serious  objections  to  the 
Baudot  are  the  great  skill  required  for  the  operation 
of  its  keyboard,  and  the  comparative  difficulty  of 
keeping  it  in  stable  and  continuous  operation,  espe- 
cially over  many  of  the  longer  circuits. 

The  Murray  system  presents  a  high  rate  per  op- 
erator, and  also  a  comparatively  high  rate  per  wire. 
We  have  here,  however,  a  serious  objection  from 
the  fact  that  both  the  sending  and  receiving  stations 
employ  a  perforated  tape.  It  has  been  found  in 
actual  practice  that  a  considerable  delay  is  neces- 
sarily incident  to  the  use  of  tape  for  this  purpose, 
as  it  is  necessary  to  perforate  a  considerable  amount 
of  tape  before  it  can  be  actually  used;  this  is  likely 
to  cause  a  delay  of  some  minutes  at  both  terminals. 
The  greatest  difficulty,  however,  is  presented  in  the 
case  of  errors  or  damaged  tape ;  in  such  cases  it  is 
always  necessary  to  go  back  some  little  distance 
in  the  tape,  and  considerable  delay  is  experienced 
in  finding  the  error  or  disputed  point  on  tape  and 
to    transmit    it   again    over   the    wire. 

In  the  Buckingham  system  we  have  also  a  high 
speed  per  operator,  and  a  comparatively  high  speed 
per  wire,  although  probably  not  as  great  as  in  the 
case  of  the  Murray.  However,  the  Buckingham  sys- 
tem presents  a  decided  advantage  over  the  Murray, 
from  the  fact  that  the  punched  tape  has  been  dis- 
pensed with  at  the  receiving  station,  and  is  used 
only  at  the  sending  station.  The  use  of  tape  at  the 
sending   station   causes    considerable    delay,   but    not 


as  much  as  in  the  case  of  its  use  at  both  stations, 
as  the  errors  are  detected  much  sooner.  The  Buck- 
ingham system  would  also  in  actual  practice  prob- 
ably gain  somewhat  on  the  Murray,  due  to  the  fact 
that  its  operation  would  be  more  stable,  as  there 
are  no  reeds  to  tune  at  the  terminals  of  the  line, 
but  the  motion  is  a  positive  step-by-step  action. 

In  the  Rowland  system  there  is  a  large  speed  per 
operator,  possibly  not  as  great  as  could  actually 
be  obtained  on  some  other  systems,  such  as  the 
Murray  and  Buckingham,  but  it  is  to  be  expected 
that  in  practical  work  the  sustained  rate  of  the 
Rowland  operator  would  be  practically  the  same  as 
that  of  the  Murray  or  the  Buckingham.  The  speed 
per  wire  is  much  greater  than  that  of  any  other 
printing-telegraph  system,  and  is  greater  than  that  of 
most  other  automatic  systems,  if  we  except  the 
chetnical.  In  the  Rowland  system,  both  sending  and 
receiving  are  direct,  and  neither  requires  the  services 
of  a  skilled  operator.  The  time  of  delivery  of  the 
message  has  here  been  reduced  to  the  minimum 
possible  with  an  automatic  system,  and,  by  the  aid 
of  the  several  special  contrivances,  the  correction 
of  errors  or  inquiries  in  regard  to  messages  has 
been  reduced  to  the  minimum.  It  is  possible  in 
this  system  to  stop  an  operator  in  the  middle  of  a 
message,  and  have  the  message  duplicated,  without 
the  sending  of  a  service  message.  The  objections 
which  have  always  been  made  to  the  printing  tele- 
graphs employing  synchronous  motion  have  been 
almost  completely  removed  by  the  employment  of 
stable  synchronism,  and  also  the  furnishing  of  a 
means  whereby  synchronism  can  be  established  in 
less  than  one  minute.  On  account  of  the  direct 
method  of  operating  the  Rowland  system,  and  also 
on  account  of  its  large  capacity,  a  larger  amount 
of  mechanism  is  required  than  in  the  case  of  sys- 
tems of  smaller  capacity.  This  feature  has  resulted 
not  so  much  in  great  complication  as  in  the  mul- 
tiplicity of  parts. 
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little  of  the  history  and  a  fairly  complete  exposi- 
tion of  the  methods  and  practices  of  modern  elec- 
trical development,  has  been  fulfilled  in  the  series. 
Volume  IV.  is  in  some  waj's  the  most  valuable, 
inasmuch  as  it  deals  with  the  latest  types  of  appa- 
ratus as  used  in  England,  at  least.  The  two  chap- 
ters on  alternating  currents  and  electrical  measure- 
ments are,  perhaps,  deserving  of  the  most  considera- 
tion. In  the  former  there  are  to  be  found  good 
descriptions  of  the  various  kinds  of  induction  mo- 
tors, both  single-phase  and  polyphase,  and  the  single- 
phase  alternating-current  motor  for  traction  pur- 
poses is  also  given  its  fair  share  of  attention,  thus 
bringing  the  book  up  to  the  latest  which  can  be 
offered  in  this  line. 

Self-propelled   Vehicles.    By   James    E.    Homans, 

A.   M.    New  York:    Theo.    Audel    &   Co.     1904. 

Pp-  (.5%  by  8%  inches)  652,  with  460  illustrations. 

Price,  $2. 

This  is  the  second  edition  of  a  valuable  and  com- 
plete book  upon  automobiles — valuable  alike  to  the 
advocates  of  steam,  gasoline  or  electric  machines. 
The  general  principles  of  automobile  construction  and 
operation  are  given,  including  such  vital  points  as 
the  steering  gear,  tires,  bearings,  lubricants,  etc. 
This  is  followed  by  quite  an  exhaustive  account  of 
the  theory  and  operation  of  gas  engines ;  as  com- 
plete in  this  respect  as  is  necessary  for  a  good 
understanding  and  working  knowledge  of  the  gas 
engine  for  motor-vehicle  work.  The  chapters  on 
electric  vehicles  are  sure  to  meet  with  the  appro- 
bation of  users  of  this  class  of  automobile.  For 
the  owner  or  chauffeur  who  is  unacquainted  with 
the  principles  and  phenomena  of  electricity  a  good 
many  pages  are  given  up  to  informing  him,  in  a 
general  way,  of  these  principles,  explaining  the  sig- 
nificance of  the  ohm,  ampere,  volt,  etc.,  how  they 
are  derived  and  how  used.  The  fundamental  prin- 
ciples of  electric  circuits  and  batteries  are  then  taken 
up,  followed,  successively,  by  discussions  on  the 
theory  and  operation  of  generators  and  motors,  the 
laws  of  motor  operation,  the  laws  involved  in  the 
computation  of  speed  and  power  and  the  variety  of 
motors  suited  to  automobile  work.  Electric  meters 
are  described  and  illustrated  in  a  brief  chapter  and 
the  principles  underlying  storage  batteries,  their 
construction  and  care  are  outlined. 

Automobiling  is  more  than  a  craze,  a  passing 
fancy,  and  the  extent  to  which  these  machines  have 
been  developed  renders  necessary  a  skilled  engineer 
for  their  design  and  a  man  of  mechanical  ability  for 
their  operation.  For  those  men  who  have  to  do 
with  the  construction  or  operation  of  automobiles 
this  book  is  intended,  together  with  those  of  the 
other  class,  the  owners,  who  take  an  active  interest 
in   the   mechanical   features    of  their   machines. 
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CORRESPONDENCE. 


Great  Britain. 

London.  November  2. — The  accounts  of  the  nui- 
nicipal  telephone  system  at  Brighton  for  the  first 
six  months'  working  liave  just  been  submitted.  They 
are  interesting,  in  view  of  the  poor  competition  that 
has  been  set  up  by  tlic  local  authorities  of  Great 
Britain  since  municipal  telephone  exchanges  were 
first  inaugurated  in  iSgg.  The  profit  at  Brighton  is 
a  little  under  $500,  after  paying  interest  and  sinking 
fund.  There  are  1,488  instruments  at  work,  and  27 
public  call  offices.  A  nimor  that  has  been  current 
to  the  effect  that  an  offer  had  been  made  by  the 
National  Telephone  Company  to  purchase  the  un- 
dertaking, in  a  similar  manner  to  Tunbridge  Wells, 
is,  it  is  stated,  incorrect.  At  Glasgow,  at  present, 
there  is  such  division  of  opinion  as  regards  the 
present  and  future  value  of  the  telephone  undertaking 
that  a  proposal  was  recently  made  to  call  in  an 
expert  to  report  as  to  the  present  state  and  value 
of  the  plant  and  probable  depreciation  that  will  re- 
quire to  be  given  effect  in  order  to  avoid  loss  when 
the  undertaking  will  be  sold  to  the  government  in 
10  years  time.  This  serves  to  indicate  the  feeling 
in  a  city  like  Glasgow,  which  is  held  up,  in  Great 
Britain,  as  a  model  of  what  a  municipality  embark- 
ing upon  trading  undertakings  should  be.  Some 
discussion  took  place  upon  this  proposition,  which 
eventually  was  rejected,  but  .during  the  discussion 
it  was  stated  that  although  the  undertaking  had  been 
in  existence  for  three  years,  the  depreciation  fund 
only  amounted  to  about  $25,000  for  a  capital  ex- 
penditure of  nearly  $1,700,000. 

The  Northeastern  Railway  Company,  in  carrying 
out  the  electrification  of  its  local  lines  at  Newcastle, 
left  until  the  last  the  Goods  line,  upon  which 
electric  locomotives  are  to  be  used.  The  locomotives 
are  now  being  delivered,  and  the  following  particu- 
lars are  interesting:  They  are  the  largest  ever  built 
in  this  country,  being  of  the  double  bogie  type,  with 
central  cab  and  sloping  ends,  and  weighing  50  tons 
each.  One  G.E.-55  motor  is  mounted  upon  each  of 
the  four  axles,  the  gear  ratio  being  3.28.  The 
Sprague-Thomson-Houston  multiple-unit  system  of 
control  is  employed.  A  feature  of  these  locomotives 
is  that  they  are  fitted  with  two  shoes  for  contact 
with  the  third  rail,  and  also  an  overhead  bow  col- 
lector, as  some  portion  of  the  Goods  lines  will  be 
dealt  with  in  this  latter  manner.  The  locomotives 
are  capable  of  hauling  a  300-ton  train  on  the  level 
at  a  speed  of  14  miles  per  hour. 

.■\  curious  workmen's-compcnsation  case  was  tried 
in  the  courts  here  a  few  days  ago.  A  driver  of  an 
electric  tram  car  sued  his  company  under  the  work- 
men's-compensation  acts  for  compensation,  owing 
to  his  being  incapacitated  from,  work  as  a  result  of 
exposure  to  the  elements,  and  ?s  a  consequence  con- 
tracting chronic  rheumatism.  On  the  face  of  it,  the 
claim  appeared  absurd,  and  legally,  it  was  even  more 
so,  for,  under  the  workmen's-compensation  acts,  com- 
pensation is  only  granted  by  virtue  of  contributory 
negligence  on  the   part  of  the  employer. 

One  of  those  periodical  crusades  against  electric 
tramways  which  take  place  here,  was  started  last 
week  in  the  West  of  London,  when  a  large  number 
of  local  authorities  met  to  discuss  the  noise  created 
by  the  electric  cars  of  the  London  United  Tramways 
Company  and  to  consider  what  means  should  be 
taken  to  secure  an  abatement  of  the  nuisance. 
Nothing  of  a  definite  nature   was   arrived  at. 

The  winter  session  of  the  Institution  of  Electrical 
Engineers  commences  next  week,  when  Mr.  Alexan- 
der Siemens,  the  new  president,  will  deliver  his  in- 
augural address. 

The  question  of  the  electrification  of  the  tramways 
in  the  North  of  London  is  still  causing  great  anxiety 
to  the  London  authorities,  who.  in  consequence  of 
the  delav  which  has  occurred  in  inducing  the  local 
.luthoritics  to  come  to  an  agreement  as  to  the  system 
which  shall  be  adopted,  find  themselves  in  iuuuiucnt 
danger  of  losing  authority  to  construct  certain  new 
lines  which  have  been  postponed  pending  a  settle- 
ment of  the  larger  question.  In  order,  therefore,  not 
to  lose  the.  powers  to  construct  a  line  along  an  im- 
portant thoroughfare,  the  council  has  agreed  to 
adopt  the  conduit  system,  although  it  distinctly 
wishes  it  to  be  understood  that  this  decision  will 
not  be  taken  to  pledge  them  to  this  system  for  the 
whole  of  the  northern  lines.  G. 


New  York. 


New  York,  November  12. — The  operation  of  the 
subway  is  proceeding  smoothly.  The  trains  are  sel- 
dom inconveniently  crowded  and  the.v  run  on  very 
good  time.  The  public  is  encouraged  to  travel  on 
the  express  trains,  although  it  is  found  that  for 
shorter  trips  it  is  no  advantage  to  change  from  the 
express  to  local  to  reach  a  station  at  which  the  ex- 
presses do  not  stop.  There  seems  to  be  a  demand 
for  additional  express  stations,  as  for  instance  at 
Fifty-ninth  Street. 

The  New  York  Central  railroad  is  erecting  two 
enormous  power  houses  to  supply  current  for  the 
pending  electrification  of  its  suburban  service.  These 
buildings  will  be  at  GlcUvvood,  near  Y6nkers,  and  at 
Port  Morris.  They  will  be  of  identical  architec- 
tural design.  Each  structure  will  be  235  feet  long, 
167  feet  wide  and  125  feet  high,  with  two  smoke 
stacks  of  290  feet  each,  and  an  internal  minimum 
(Jjarnctpr  of  17  feef.    The  co^l  bins,  wi^h  a  fapagity 


of  6,000  tons,  will  be  a  feature.  The  main  switch- 
boards will  be  in  an  adjacent  building,  but  can  be 
controlled  if  needed  from  the  engine  room.  The 
plant  at  each  station  will  normally  develop  30,000 
kilowatts  and  the  indicated  horsepower  of  the  12 
batteries  of  boilers  is  to  be  24,000.  There  will  be 
16  steam  turbines  directly  connected  with  the  dy- 
namos, and  each  turbo-generator,  being  supplied  by 
its  own  boilers,  will  constitute  an  independent  unit. 
The  electric  locomotives  for  use  on  the  railway  are 
being  built  by  the  General  Electric  Company  at 
Schenectady,  N.  Y.  They  were  officially  tested  today 
and  are  designed  to  haul  a  heavy  passenger  train 
at  the  rate  of  70  miles  an  hour. 

There  is  a  persistent  rumor  that  an  amalgamation 
is  pending  between  the  New  York  and  Brooklyn 
transit  systems.  Officials  of  the  companies  con- 
cerned do  not  encourage  the  public  to  believe  these 
rumors,  but  they  do  not  flatly  contradict  them. 

Harry  Alexander,  electrical  engineer  of  20  West 
Thirty-fourth  Street,  Manhattan,  has  been  awarded 
a  substantial  contract  for  a  large  amount  of  elec- 
trical work  for  a  new  amusement  enterprise  to  be 
known  as  "Wonderland."  The  contract  involves 
more    than    100,000   incandescent    lamps. 

A  sum  of  $30,000  is  to  be  appropriated  to  improve 
the  fire-alarm  telegraph  system  in  Manhattan.  A 
large  item  is  for  cables,  which  are  to  be  placed  on 
the  Sixth  and  Ninth  Avenue  structures,  with  the 
consent  of  the  Literborough  Rapid  Transit  Com- 
pany. 

The  cost  for  the  electrical  equipment  of  the  ne^v 
Richmond  Borough  Hall  will  be  $9,400.  The  con- 
tract has  not  yet  been  given  out. 

The  Union  Switch  and  Signal  Company  has  in- 
stalled a  large  interlocking  electropneuniatic  sig- 
nal and  switch-control  system  of  the  Long  Island 
City  depot  of  the  Long  Island  railroad.  The  con- 
tract price  was  $100,000.  The  system,  was  timed 
to  be  placed  in  operation  last  Sunday  morning,  but 
at  the  last  moment  it  was  found  that  the  supply  of 
trained  tower  men  was  inadequate.  The  electrical 
connections  with  each  switch  were  therefore  dis- 
connected as  speedily  as  possible,  and  until  further 
notice  the  switches  will  be  thrown  by  hand.  Every- 
thing was  in  readiness  for  the  change  and  its  non- 
adoption  led  to  a  great  disorganization  of  the  traf- 
fic on  Sunday  and  the  three  following  days,  ihe 
Long  Island  railroad  system  of  switches  at  Ozone 
Park,  operated  entirely  by  electricity  and  without 
pneumatic  power,  has  given  entire  satisfaction  since 
it  was  first  used,  three  months  ago. 

At  the  Polytechnic  Institute  of  Brooklyn  a  series 
of  lectures  has  just  been  brought  to  a  close  on 
"Modern  Views  of  Electricity,"  by  Prof.  E.  R.  von 
Nardoff,  Ph.  D.,  D.  Sc,  of  Erasmus  Hall  High 
School.  D.  W.  W. 


New  Eng^land. 


Boston,  November  12. — The  new  issue  of  10,450 
shares  of  stock  of  the  Edison  Electric  Illuminating 
Company  of  Boston,  to  be  acted  upon  by  the  stock- 
holders at  a  meeting  called  for  November  i8th, 
is  a  part  of  the  20,000  shares  authorized  by  the 
State  Gas  and  Electric  Light  Commission  in  June 
of  last  year.  The  purpose  of  the  $4,000,000  thus 
added  to  the  capital  (at  $200  per  share)  is  the  meet- 
ing of  the  outlay  for  the  numerous  acquisitions  of 
suburban  companies  which  the  Edison  has  accom- 
plished during  the  last  year  or  more.  The  total 
capitalization  after  the  proposed  new  issue  of  10,450 
shares  will  be  $11,485,500. 

The  Massachusetts  railroad  commissioners  have 
authorized  the  Leominster,  Shirley  and  Ayer  Street 
Railway  Company  to  issue  1,000  original  shares  of 
stock  at  $100  each  for  building  and  equipping  the 
road. 

The  Boston  and  Worcester  Street  Railway  Com- 
pany has  been  authorized  to  issue  $ico,ooo  additional 
stock  for  payment  of  floating  debt  and  purchase  of 
additional  property.  Stockholders  will  get  it  at  $100 
per  share. 

The  expected  has  happened  in*  connection  with  the 
project  for  a  trolley  line  from  Lynn  to  Naliaut.  in 
which  Senator  Henry  Cabot  Lodge  and  other  Na- 
bant  people  were  supposed  to  be  interested.  When 
they  secured  their  charter  certain  other  parties  who 
had  contemplated  building  such  a  line  were  cut  out 
of  the  field.  Now  it  appears  that  the  project  is  to 
be  abandoned.  Negotiations  with  the  Boston  and 
Northern  Street  Railway  Company  and  others  who 
might  have  undertaken  the  work  if  an  agreement 
on  terms  for  operating  could  have  been  reached 
came  to  naught,  and  a  recent  report  of  a  com- 
mittee of  the  incorporators  indicates  that  the  deal 
is  off. 

The  Northfield  (Vt.)  electric  plant,  owned  by  the 
town,  was  burned  on  November  3d,  entailing  a  loss 
of  $20,000,   with  insurance  of  $10,000. 

Negotiations  are  pending  for  the  absorption  of 
the  Haverhill  and  Georgetown  and  the  Georgetown 
and  Ipswich  street-railway  companies  bv  the  Bos- 
ton and  Northern  Street  Railway  Company,  which 
has  been  actively  opposing  all  moves  of  the  pro- 
posed new  railway  from  Haverhill  to  Boston  via 
Maplewood,  which  would  parallel  a  good  portion  of 
the  Boston  and  Northern  company's  service  in  Es- 
sex County. 

The  Templeton  Street  Railway  Company,  which 
has  1-iecn  trying  to  straighten  out  several  tangles  in 
its  affairs  for  a  number  of  months,  will  be  sold  on 
Pceember   ipth  to  ^^tisfy  a  judgrnenf  in  faygr  of 


ex-Congressman  William  E.  Barrett  of  Boston,  who 
owns  the  controlling  interest. 

The  annual  report  of  the  Worcester  Consolidated 
Street  Railway  Company  shows  27,098,275  paying 
passengers  carried  during  the  last  year  and  gross 
earnings  of  $1,333,440.86. 

The  Boston  and  Worcester  Street  Railway  Com- 
pany's annual  report  for  the  year  ended  September 
30th  has  just  been  issued.  This  is  the  first  complete 
fiscal  year  reported  on,  as  the  company  began  busi- 
ness May  12,  1903.  For  the  period  in  1903  between 
the  opening  and  September  30th  the  company  re- 
ported net  earnings  of  $62,070  and  a  surplus  applic- 
able to  dividends  of  $42,581.  For  the  full  fiscal 
year  ended  September  30,  1904,  the  compan.v  reports : 
Operating  expenses,  $220,532;  net  earnings,  $179,489; 
surplus  applicable  to  dividends,  $91,296.  A  dividend 
of  $46,944  was  paid  last  July.  The  road  has  been 
a  remarkable  success  from  the  start.  B. 


Dominion  of  Canada. 

Winnipeg,  Man.,  November  12. — The  British  Co- 
lumbia Electric  Railway  Company  has  a  big  scheme 
on  hand  whereby  electricity  will  be  furnished  the 
whole  of  the  north  side  of  Lulu  Island,  B.  C,  when 
it  takes  over  the  present  Canadian  Pacific  railway 
line  to  operate  it  to  Steveston,  which  it  has  agreed 
to  do.  Already  the  applications  are  out  for  the  com- 
pany's cheap  light,,  and  motors  are  being  ordered 
for  more  than  half  the  farms  along  the  line.  Man- 
ager Buntzen  says  that  it  is  believed  by  the  farmers 
that  every  threshing  machine  on  the  island  will 
no  doubt  be  operated  by  electricity  when  this  scheme 
is  completed,  which  will  be  January  1st  next.  Be- 
tween New  Westminster  and  Vancouver  cheap  elec- 
tric light  is  being  furnished  the  settlers  along  the 
line,  and  already  20  branch  lines  have  been  run  for 
this  service. 

The  City  Council  of  the  town  of  Westmount  has 
passed  a  by-law  calling  for  a  loan  of  $225,000  for 
the  purchase  of  a  garbage  destroyer  and  an  electric- 
light  plant  to  be  run  as  a  municipal  plant.  It  is 
proposed  to  install  150  arc  lights  at  a  cost  estimated 
at  $73  a  lamp  a  year.  The  capital  cost  of  the  light 
station  is  fixed  at  $118,076.  The  town  is  now  being 
lighted  by  the  Montreal  Light,  Heat  and  Power 
Company. 

The  Toronto  Electric  Street  Railway  Company  is 
testing  a  large  number  of  different  makes  of  brakes. 
It  now  has  55  of  its  cars  fitted  with  brakes  made 
by  the  Momentum  Brake  Company.  These  are 
fitted  to  the  heavy  double-truck  cars  and  work  ad- 
mirably. H. 

Ottawa.  Ont.,  Noveinber  12. — Owing  to  the  late- 
ness of  the  season  it  will  not  be  possible  to  repair 
the  cable  between  Belle  Isle  and  Chateau  Bay  on 
the  Labrador  coast  before  next  spring.  The  cable 
was  destroyed  by  an  iceberg  a  few  weeks  ago.  The 
communication  with  Belle  Isle,  however,  will  not 
be  materially  affected,  as  the  wireless  system  from 
the  end  of  the  government  telegraph  line  in  Labra- 
dor to  Belle  Isle  is  working. 

The  power  development  at  Niagara  Falls  has  al- 
ready led  to  the  erection  of  some  very  costly  build- 
ings on  the  Canadian  side,  and  more  are  to  be  im- 
mediately placed  under  construction.  The  Elec- 
trical Development  Company  has  just  awarded  con- 
tracts aggregating  $120,000  for  a  new  subsidiary 
power  station  to  be  proceeded  with  at  once.  Tend- 
ers will  also  be  called  for  at  once  for  the  erection 
of  a  new  power  house  to  cost  fully  $300,000. 

It  is  now  stated  that  Toronto  is  not  likely  to 
receive  Niagara  power  before  the  autumn  of  1905. 
The  cables  of  the  Electric  Development  Company 
and  the  necessary  apparatus  for  transmission  will  be 
completed  some  two  years  before  the  company  is  in 
a  position  to  generate  power  at  the  falls.  It  is  un- 
derstood, however,  that  one  of  the  other  two  power 
companies  will  be  able  to  supply  the  Development 
rompany  with  power  early  next  fall,  and  it  is  this 
)owcr  that  will  first  reach  the  city  of  Toronto  from 
Niagara.  Pending  definite  information  in  the  mat- 
er of  this  power-delivery  question  the  York  Radial 
.  Railway  Company  will  not  commence  any  vigorous 
(pnstruction  work  on  extensions  of  the  electric  lines 
centering  in  the  city. 

An  important  amalgamation  of  electric-railway  in- 
terests in  the  city  of  Toronto,  Ont.,  has  taken  place 
and  a  new  company  has  been  organized  under  Ihe 
name  of  the  Toronto  and  York  Radial  Railway  Com- 
pany. This  company  is  independent  of  the  Toronto 
street  railway.  William  MacKenzic  is  president  and 
W.  M.  M'oore  general  manager.  The  amalgamation 
includes  the  Metropolitan  electric  railway,  the  Mim- 
ico  electric  railway  and  the  Scarboro  electric  rail- 
way. Big  changes  in  the  line  of  improvement  ai"e 
contemplated.  Adequate  station  accommodation  is 
to  be  provided  along  the  entire  route.  A  transfer 
service  is  to  be  provided  for  the  Toronto  terminals 
so  that  the  traffic  will  be  taken  from  the  electric 
railways  and  distributed  over  all  parts  of  the  city. 
The  system,  which  is  to  be  operated  by  the  new 
company,  includes  nearly  50  miles  of  railway. 

It  is  probable  that  an  electric  smelter  will  soon 
be  established  at  the  city  of  Peterboro,  Out.,  near 
the  Trent  Canal.  The  present  plan  is  to  use  the  ore 
from  the  Belmont  iron  mines,  located  about  ."^o 
miles  from  Peterboro.  close  to  the  Trent  River. 
The  ore  was  for  a  number  of  years  worked  suc- 
cessfully and  shipped  to  the  United  States,  but  the 
mode  of  shipment  then  being  costly  made  the  ventur? 
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non-productive.  With  the  completion  of  the  Trent 
Canal  and  the  cheap  and  easily  developed  power  at 
Peterboro  the  mines   can  be  operated  at  a  profit. 

An  important  move  has  been  made  by  the  City 
Council  of  Ottawa  looking  to  the  purchase  by  the 
city  of  the  Ottawa  electric  street  railway.  Messrs. 
Ahearn  and  Soper  control  the  majority  of  the  10,000 
shares  of  stock  in  the  system.  The  company  has 
still  20  years  of  its  franchise  in  which  to  operate 
the  system.  W. 


Southeastern  States. 

Charlotte,  N.  C,  November  12. — The  Georgia 
Railway  and  Electric  Company  has  received  a  per- 
mit to  erect  a  three-story  building  in  Atlanta  for 
office  purposes,  costing  $90,000. 

The  Macon  Railway  and  Light  Company  of 
Macon,  Ga.,  has  begun  work  on  the  additions  to 
the  city  lines    arranged  for  some  time  ago. 

Work  on  the  new  electric-light  plant  at  Washing- 
ton. N.  C,  is  being  rapidly  pushed  to  completion. 

Na\'>^  experts  have  recently  examined  the  power 
plants  of  the  navy  yards  of  the  government  at 
Charleston,  Norfolk  and  northern  ports,  with  a 
view  to  reporting  upon  the  advisability  of  consoli- 
dating the  plants  at  the  various  yards. 

The  town  of  Thomasville,  Ga.,  has  voted  $35,000 
for  a  muncipal  electric-lighting  plant.  This  action 
means  a  defeat  of  bonds  and  a  victory  for  municipal 
ownership,  the  proposition  being  to  assume  the  debt 
necessary  to  the  city's  owning  the  electric-light 
plant. 

At  Greensboro,  Ga.,  the  citizens  have  voted  a 
bond  issue  for  an  electric-light  plant.  The  bonds 
will  soon  be  placed  on  the  market. 

The  City  and  Suburban  Electric  Company  of 
Charlotte,  N.  C,  has  begun  preliminary  work  for 
the  construction  of  lines  to  several  neighboring 
towns,  including  Concord,  21  miles  distant;  Gas- 
tonia,  21  miles  distant  in  an  opposite  direction  from 
the  first-named  town,  and  other  points.  Mayor 
P.  M.  Brown,  William  C.  Whitner,  chief  engineer, 
and  others  are  interested.  L. 


Ohio. 

Cleveland,  November  12. — The  local  election  in 
Toledo  hinged  almost  altogether  upon  the  franchise 
question,  and  most  of  the  men  who  were  in  favor 
of  giving  the  street  railway  the  right  to  operate  on 
the  basis  of  the  ordinance  recently  passed  were  de- 
feated in  their  fight  for  members  of  the  City  Coun- 
cil. Just  what  the  opponents  of  the  franchise  want 
and  what  crumb  they  are  willing  to  concede  to  the 
company  is  not  plain.  It  may  be  that  good  judg- 
ment would  dictate  seven  tickets  for  25  cents  rather 
than  have  trouble.  This  is  what  Columbus  has  and 
the  company  has  made  a  good  profit.  The  mayor,  it 
is  said,  has  vetoed  the  franchise  that  was  passed 
some  time  ago  in  Toledo. 

Fifty  new  trailers  have  been  ordered  by  the 
Cleveland  Electric  Railway  Company  for  delivery 
next  spring.  They  will  be  of  the  convertible  type 
and  have  a  smoking  room.  The  lines  are  badly 
rushed  at  this  time  of  the  year,  morning  and  even- 
ing, and  are  very  uncomfortable.  It  will  be  abso- 
lutely necessary  for  the  company  to  secure  more 
cars,  as  the  rapid  growth  of  the  city  is  constantly 
demanding    additional    service. 

The  public-service  corporations  of  Cleveland  have 
appealed  to  the  state  board  of  tax  remission  to 
abate  the  additions  which  Auditor  Right  of  Cuya- 
hoga County  has  added  to  the  figures.  The  hearing 
will  be  held  in   Columbus  on  November  17th. 

It  is  said  that  the  Everett-Moore  syndicate  Vv^ill 
probably  get  matters  cleared  up  this  winter  until  the 
business  can  be  taken  from  the  hands  of  the  trus- 
tees. The  members  of  the  syndicate  have  been  ham- 
pered by  the  tying-up  of  securities  and  are  unable 
to  develop  their  various  properties  as  they  would 
like.  There  is  little  doubt  that  as  soon  as  all  the 
matters  are  put  into  satisfactory  shape  the  members 
of  the  syndicate  will  again  become  active  in  the  rail- 
way and  telephone  business. 

The  Springfield  and  Xenia  Traction  property  has 
been  reappraised  at  $200,000,  the  form.er  appraise- 
ment being  $375,000.  The  property  was  offered  for 
sale  a  short  time  ago,  for  the  second  time,  and 
failed  to  sell.  It  is  said  a  committee  of  bondholders 
will  bid  it  in  and  will  refinance  it.  Probably  the 
Bushnell  syndicate  will  take  charge  of  the  matter. 
At  the  last  election  the  people  of  the  village  of 
South  Brooklyn  voted  to  annex  their  town  to  Cleve- 
land, and  with  the  addition  goes  a  small  municipal 
light  plant.  If  the  annexation  proceedings  go 
through,  it  is  said  this  will  form  the  nucleus  for 
a  larger  plant.  The  Board  of  Public  Service  has 
favored  a  municipal  plant  for  some  time,  but  did 
not  care  to  have  bonds  issued  for  the  purpose.  Now 
they  will  probably  vote  to  secure  money  for  the 
extension  of  this  plant. 

The  Eastern  Ohio  Traction  Company,  through 
Receiver  Bishop,  it  is  said,  has  effected  a  settlement 
of  the  floating  indebtedness.  Plans  have  been  dis- 
cussed regarding  a  reorganization  of  the  company 
and  of  extensions  costing  $i,coo,ooo.  The  road  is 
doing  very  well  at  the  present  time  and  with  con- 
nections reaching  more  good  towns,  it  will  be  a  good 
property. 

The  Citizens'  Heat,  Light  and  Power  Company 
of  Canton  has  been  incorporated  with  a  capital  stock 


of    $100,000.     Anthony    Howell    and    others    are    in- 
terested in  the  enterprise. 

Some  of  the  managers  of  Ohio  roads  are  anxious 
to  bring  the  question  of  affiliation  with  steam  roads 
before  the  Ohio  Interurban  Railway  Association, 
hut  others  are  fighting  shy  of  committing  themselves. 
Some  of  the  roads  have  made  favorable  arrange- 
ments with  steam  roads  and  are  doing  very  well  in 
the  way  of  originating  business  that  pays  both. 
Others  have  as  yet  had  nothing  to  do  with  it.  It 
is  the  general  opinion  that  it  is  not  yet  time  to  take 
such  a  step.  On  special  occasions  the  two  have 
worked  together  well.  Onlv  a  few  days  ago  the 
Big  Four  and  the  Cleveland  and  Southwestern 
handled  a   football   excursion  to  advantage. 

O.    M.    C. 


Northwestern  States. 

Minneapolis,  November  12. — The  new  electric- 
light  plant  for  the  Wausau  (Wis.)  Electric  Com- 
pany has  been  completed. 

The  Brown-Corliss  Engine  Company  will  erect  a 
waterworks,  electric-light  and  power  plant  at  Cor- 
liss, Wis.,  next  spring  at  a  cost  of  about  $50,000. 

The  pending  street-railway  franchise  has  been 
voted  at  Moorhead,   Minn. 

P.  Curtis  of  Norwalk,  Ohio,  and  W.  G.  Mack 
and  A.  Huntington  of  Omaha,  Neb.,  have  purchased 
the  electric-light  plant  at  Sioux  Falh,  S.  D. 

Work  has  been  started  on  a  new  dam  and  power 
house  at  St.  Croix  Falls,  Wis.  The  total  cost  of 
the  work  is  estimated  at  $4,000,000.  A  quarter  of  a 
million  dollars  was  expended  in  securing  sites  and 
water  rights. 

H.  Romunder  of  Newark,  N.  J.,  will  start  a  fac- 
tory at  Milwaukee  for  the  manufacture  of  electric 
cars.  The  plant  will  have  a  capacity  of  about  three 
cars  per  day.  A  building  has  been  secured  and  is 
already  equipped  for  the  work. 

The  Minnesota  Light  and  Power  Company  of 
Winona,  Minn.,  has  been  incorporated.  H.  M. 
Lamberton  is  at  the  head  of  the  new  company, 
which  is  capitalized  at  $75,000.  It  has  accepted  the 
franchise   for  lighting  the  streets  at   Winona. 

An  electric-light  plant  will  be  erected  at  Moose 
Lake,  Minn.  R. 


Michigan. 

Detroit,  November  12. — A  number  of  representa- 
tives of  electrical  concerns  have  been  in  Port  Huron 
recently  making  estimates  on  the  proposed  conver- 
sion in  motive  power  from  steam  to  electricity  for 
the  tunnel.  Three  different  systems  are  being  con- 
sidered. Third  Vice-president  Morse  of  the  Grand 
Trunk,  superintendent  of  motive  power,  has  also 
made  a  visit  recently  to  the  New  York  subway  and 
made  an  investigation  of  the  system  in  use  there. 
Definite  steps  are  expected  to  be  taken  soon.  Tliis 
change  is  brought  about  by  the  calamity  in  the  tun- 
nel whereby  the  lives  of  several  men  were  lost  on 
account  of  being  overcome  by  the  coal  gas. 

In  Jackson  the  work  of  removing  the  rails  of 
the  old  Hawks-Angus  electric  line  on  Francis  Street, 
just  outside  the  city  limits,  was  brought  to  a  stop  by 
Mrs.  Vandercook,  who  refused  to  allow  the  men  to 
tear  up  the  right-of-way,  owing  to  an  agreement 
wdiich  had  been  entered  into  between  her  and  the 
Hawks-Angus  company  stipulating  that  the  rails 
were  not  to  be  removed  without  her  consent.  When 
this  line  was  absorbed  by  the  Jackson  Consolidated 
road  it  was  decided  to  take  up  the  rails  on  the  line 
past  the  Vandercook  place. 

Walter  Westerman  has  been  working  quietly  to 
obtain  a  franchise  in  Adrian  for  the  Ohio  Northern 
Traction  Company,  which  company  proposes  to  pro- 
mote an  electric  line  from  Defiance,  Ohio,  to  Ann 
Arbor,  a  distance  of  90  miles.  It  is  stated  that  most 
of  the  right-of-way  has  been  secured  and  that  con- 
demnation proceedings  have  been  started. 

The  Pontiac  council  has  passed  the  franchise  for 
the  Detroit  and  Bay  City  electric  railway,  a  pro- 
vision of  which  is  a  rate  of  1%  cents  a  mile  for  30 
miles  each  side  of  Pontiac.  The  line  will  enter  the 
city  at  the  northern  limits  and  practically  run  par- 
allel with  the  Detroit,  Grand  Haven  and  Milwaukee 
railroad  to  Wesson  Avenue,  where  it  will  turn  to 
the  right  and  cross  the  Air  Line  tracks. 

The  Detroit  and  Bay  City  Traction  Company,  a 
new  electric  line  which  has  been  organized  to  con- 
struct a  road  from  Detroit  to  Bay  City,  has  closed 
a  deal  for  terminal  facilities  at  Bay  City  comprising 
20  acres  of  land  located  in  the  southeastern  part  of 
the  city,  where  the  freight  and  other  buildings  will 
be  placed. 

The  new  cars  of  the  Detroit,  Monroe  and  Toledo 
Short  Line  which  are  now  running  into  Detroit  and 
Toledo  have  experienced  some  difficulty  in  operating 
through  Detroit  streets  on  account  of  the  high  flanges 
on  the  wheels.  The  grooves  in  the  city  rails  are 
shallow  and  two  derailing  accidents  have  been  nar- 
rowly averted. 

The  King  Gas  and  Gasoline  Engine  Company  of 
Battle  Creek  has  been  incorporated  with  a  capital  of 
$100,000. 

A  combination  heating  and  lighting  franchise  has 
been  granted  by  the  village  of  Morenci  to  Dow  & 
Fisher,  who  will  heat  residences  and  business  houses 
with  gas,  steam  or  hot  water  and  light  these  places 
with  gas  or  electricity. 

The  Detroit,  Monroe  and  Toledo  Short  Line  elec- 


tric railway  was  opened  for  business  through  to  De- 
troit on  Saturday  last  as  planned.  Heavy  rails  have 
been  used ;  a  stone-ballasted  roadway  and  fine  over- 
head equipment  permitting  high  speed.  The  cars 
are  strongly  built  and  finely  equipped.  At  Monroe 
a  Toledo  party  headed  by  Mayor  Finch  met  the  De- 
troiters.  The  visitors  were  entertained  at  the  To- 
ledo Club,  where  dinner  was  served  for  them  and  a 
number  of  speeches  were  made.  Cars  will  now  be 
operated  on  the  regular  schedule,  leaving  Detroit 
every  hour  from  6  a.  m.  until  9  p.  m.  All  of  the 
bridges  on  the  line  have  been  constructed  of  steel 
and  the  culverts  and  abutments  to  the  bridges  are 
made  of  concrete,  and  iron  pipes  are  used  on  drains 
under  the  tracks.  The  entire  roadbed  is  rock-bal- 
lasted and  there  are  no  grade  crossings.  Each  car 
is  equipped  with  four  75-horsepower  motors  and 
they  are  geared  for  a  high  speed.  Between  Detroit 
and  Wyandotte  there  is  a  double  track,  which  will 
be  continued  for  the  entire  distance.  It  is  stated  that 
the  entire  cost  of  the  road  is  more  than  $2,000,000. 
One  mile  of  right-of-way  over  the  Wabash,  Michigan 
Central  and  the  River  Rouge  cost  $150,000. 

C.  G.  W. 


Pacific  Slope. 

San  Francisco,  November  10. — The  installation  of 
electric  lights  and  other  electric  apparatus  in  the 
residence  of  Isaac  Owens  in  Pacific  Avenue,  has 
just  been  finished  and  is  the  finest  of  its  kind  in 
San  Francisco.  The  work  was  planned  by  William 
Curlett  and  was  executed  by  the  electrical  con- 
struction department  of  the  Joshua  Handy  Machine 
Works.  Each  room  has  a  flush  push-button  switch 
and  intercommunicating  telephone.  The  main  stair- 
hall  lights  are  controlled  by  the  Sechrist  switch 
system. 

The  Technical  Society  of  the  Pacific  will  hold  its 
next  meeting  at  the  Mercantile  Library  Building 
on  December  ist,  2d  and  3d.  Many  interesting  pa- 
pers will  be  read  by  well-known  experts.  Some  of 
the  subjects  to  be  covered  are:  Hydro-electric 
power  development  and  transmission  in  California ; 
engineering  and  the  law ;  phenomena  of  machine 
operation;    fuel    oils,    etc. 

The  Vallejo,  Benicia  and  Napa  Valley  Electric 
Railway  Company  has  finished  the  laying  of  rails 
between  Vallejo  and  Napa,  Cal.,  and  will  soon  in- 
stitute a  half-hourly  service. 

The  Monterey  Gas  and  Electric  Company  is  in- 
stalling new  machinery  at  Salinas  and  is  also  over- 
hauling the  old  apparatus.  A  new  engine  has  ar- 
rived and  this  will  be  used  for  generating  power  for 
the  day  circuit,  which  will  be  in  operation  by  Jan- 
uary   1st. 

The  switchboard  at  the  big  power  house  at  Col- 
gate, Wash.,  which  was  left  unfinished  after  the 
fire  there  last  spring,  is  now  being  put  in  shape,  and 
this  plant  will  soon  be  working  at  its  full  capacity. 
The  De  Sabla  power  house  carries  most  of  the  load 
at  present.  At  Electra  two  new  waterwheels  of 
5,000  horsepower  each  are  being  installed. 

Rights-of-way  have  been  obtained  for  the  com- 
pletion of  the  Pacific  electric  railway's  broad-gauge 
line  into    San   Pedro,   Cal. 

A  3'/^-mile  extension  of  the  electric  line  from 
Cceur  d'Alene  City,  Idaho,  to  Fernan  Lake  is  one  of 
the  plans  of  the  Coeuf  d'Alene  and  Spokane  Railway 
Company  proposed  for  next  year. 

A  movement  is  on  foot  among  the  business  men  of 
Puyallup,  Wash.,  to  build  an  electric  railway  up 
the  valley  to  Sumner,  Orting  and  Tacoma. 

Clarkson,  Wash.,  is  much  agitated  over  the  pros- 
pects for  the  electric  line  now  being  discussed  in 
that  section.  F.  J.  Randolph  of  Clarkson,  accom- 
panied by  Horace  Bowker  of  Boston,  Mass.,  who  is 
closely  in  touch  with  the  stockholders  of  the  Lewis- 
ton-Clarkson  Company,  has  been  taking  a  trip 
through  the  Grangcville  and  Nez  Perce  sections  in 
Idaho  for  the  purpose  of  getting  all  information 
obtainable   regarding  the  project. 

It  is  reported  in  San  Bernardino,  Cal.,  that  a  com- 
pany is  being  formed  by  Redlands  and  San  Ber- 
nardino capitalists  to  enter  the  field  as  competitors 
of  the  Edison  Electric  Company. 

The  trustees  of  M'odesto,  Cal.,  have  accepted  the 
proposition  made  by  C.  T.  TuUoch  to  furnish  elec- 
tric lights  for  the  city.  The  contract  is 'to  go  into 
effect  December   i,   1904. 

It  is  reported  that  the  Northern  Electric  Rail- 
way and  Navigation  Company,  recently  organized  at 
Colusa,  Cal.,  and  which  plans  to  build  an  electric 
line  on  the  west  side  of  the  Sacramento  River  from 
Colusa  to  St.  Johns,  will  ultimately  extend  the 
line     northward  through  Red  Bluff  to  Redding. 

The  Oakland  Traction  Company  has  secured  a 
franchise  in  Oakland,  Cal.,  for  an  electric  road 
along  College  Avenue.  The  franchise  was  pur- 
chased so  that  the  company  may  build  an  electric 
road  from  Fortieth  and  Broadvvay  to  the  Clare- 
raont  Country  Club  grounds. 

The  Oxnard  Light  and  Water  Company  has  pur- 
chased a  tract  of  land  at  Oxnard,  Cal.,  on  which 
it  will  build  a  large  brick  power  house  for  a  new 
and  up-to-date  lighting  plant.  A  200-horsepower 
heavy-duty  engine  has  been  ordered  with  boiler 
plant,  dynamos,  etc.,  and  work  will  be  commenced 
immediately. 

The  city  of  Azusa,  Cal.,  has  purchased  the  light- 
ing plant  of  the  Azusa  Electric  Lighting  and  Power 
Company  for  $2,300. 

J.  F.  Parkinson  has  been  granted  a  franchise  by 
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the  trustees  of  Mountain  View,  Cal.,  to  construct 
and  operate  a  standard-gauge  electric  railroad  over 
certain  streets  and  highways  in  Mountain  View. 

The  New  York-Grass  Valley  Mining  Company 
of  Grass  Valley.  Cal..  will  soon  install  a  lOO-light 
electric  plant  on  its  property.  G.  W.  Root  is  man- 
ager. 

The  Kearsage  Gold  Mining  Company  of  Inae- 
pendence.  Cal.,  will  build  reduction  works  and  in- 
stall an  electric-power  plant  and  machine  drills  on 
its    property.     T.   F.    Murray   is    superintendent. 

Superintendent  Galliger  of  the  Stockton  Gold 
Mining  Company  has  closed  a  contract  for  an  elec- 
tric-lighting plant  to  he  used  in  lighting  the  mine 
and  mill  at  Stockton,  Utah.  A- 


PERSONAL. 

E.  W.  Brown,  for  several  years  chief  electrician 
of  tiie  Pueblo  Traction  and  Lighting  Company,  died 
recently  at  Pueblo,  Colo.,  from  a  stroke  of  paralysis. 

Thomas  Lowrv  of  Mimieapolis,  president  of  the 
"Soo"  railwav  and  of  the  Twin  City  Rapid  Transit 
Company,  it  is  announced,  will  bo  a  candidate  tor 
the  United  States  Senate  to  succeed  Moses  C.  Clapp. 

Ex-Mayor  F.  B.  Johnson  of  Lansing,  iVlich.,  has 
resigned  as  a  member  of  the  Lansing  electric-light 
and  water  commission  in  view  of  his  prospective 
removal  to  West  Water,  Utah.  J.  Edward  Roe  was 
appointed  to   succeed   him. 

The  friends  of  W.  L.  Abbott,  chief  operating  en- 
gineer of  the  Oiicago  Edison  Company,  will  be 
pleased  to  note  the  election  of  Mr.  Abbott  as  one 
of  the  state  university  trustees,  and  the  further  fact 
that  he  ri^n  well  ahead  of  other  successful  candi- 
dates. 

F  A.  Stratton  of  Mount  Vernon,  N.  Y.,  has  been 
elected  to  the  presidency  of  the  Westchester  Light- 
ing Company,  which  is  capitalized  for  $22,500,000. 
He  has  served  the  company  for  six  years  as  vice- 
president,  during  which  time  he  .extended  its  elec- 
tric and  other  plants  to  22  cities  and  towns  in 
Westchester  County  and  the  Bronx,  N.  Y. 

William  Johnson,  for  many  years  consulting 
engineer  for  the  North  Chicago  Street  Railway 
Company,  died  at  the  home  of  a  daughter  in  Nor- 
wich, N.  Y.,  on  November  14th.  He  was  the  in- 
ventor of  many  mechanical  devices  and  frequently 
was  called  to  Washington  as  expert  in  patent  affairs. 
He  resided  at  4S35  Forrestville   Avenue,   Chicago. 

P.  B.  Yates  has  just  been  appointed  district  man- 
ager for  the  middle  states  for  the  Gould  Storage 
Batterv  Company,  succeeding  E.  L.  Draffen,  who 
has  resigned  to  engage  in  other  business.  Mr.  Yates 
took  charge  of  the  western  office  in  Chicago  on 
November  1st.  Mr.  Yates  has  not  only  won  his 
spurs  as  a  salesman,  but  is  technically  educated  and 
thoroughly  conversant  with  all  matters  pertaining  to 
advanced   storage-battery  work. 

John  S.  Peck,  for  11  years  a  member  of  the  engi- 
neering staff  of  the  Westinghouse  Electric  and 
Manufacturing  Company  at  Pittsburg,  has  severed 
his  relation  with  the  parent  company  to  become 
acting  chief  electrical  engineer  of  the  British  West- 
inghouse Company,  with  residence  near  Manches- 
ter. He  was  the  guest  of  honor  at  a  dinner  given 
by  his  associates  just  before  his  departure.  Mr. 
C.  F.  Scott  and  others  made  speeches,  and  a  hand- 
some silver  stirrup  cup  was  presented  to  Mr.  Peck. 
Mr.   Peck  sailed  for  England  last  month. 

Among  recent  appointments  in  connection  with 
the  reorganization  of  Sibley  College,  Cornell 
University,  under  the  directorship  of  Prof.  Albert 
W.  Smith,  are  those  of  Viadimir  Karapetofif,  for- 
merly witli  the  Westinghouse  Electric  and  Manu- 
facturing Company,  to  be  assistant  professor  of 
electrical  engineering,  with  special  reference  to 
experimental  engineering,  and  Robert  Rankin,  one 
of  the  assistants  of  Prof.  H.  H.  Norris,  on  the 
electric-railway  tests  at  the  World's  Fair,  to  be 
instructor    in    electrical    engineering. 


ELECTRIC  LIGHTING. 

The  city  of  Colgate,  I.  T.,  has  granted  a  20-year 
franchise  to  the  Colgate  Company  to  erect  and  op- 
crate  an  electric-light  plant. 

The  Union  Light  and  Power  Company  of  St. 
Louis,  Mo.,  has  purchased  a  convenient  site  on  which 
it   will  erect  a  new  transformer  station. 

The  Americus  Gas  and  Electric  Company  of  Provi- 
dence, R.  L,  has  made  application  for  a  franchise 
to  build  and  operate  an  electric-light  plant  at  Ameri- 
cus,  Ga. 

The  Farrell  Light,  Heat  and  Water  Company  of 
Brinkley,  Ark.,  has  been  incorporated  with  J.  J. 
Farrell  as  president  and  treasurer,  H.  W.  Boyle, 
vice-president,  and  W.  S.  Kilpatrick,  secretary.  The 
capital    is  $50,000. 

The  Blackhawk  Electric  Company  of  Davenport, 
Towa,  through  its  president,  W.  A.  Fuller,  has  se- 
cured a  contract  to  install  a  complete  municipal 
electric-lighting  plant.  The  company  will  erect  the 
buildings    and    install    the   machinery    and    dynamos. 


is  to  be  completed  by  March  1st.  The  same  com- 
pany now  has  a  similar  contract  under  way  at 
Ottumwa,  Iowa. 

Victor  M.  Garber  of  Shreveport,  La.,  has  been 
granted  a  franchise  for  the  erection  of  an  electric- 
light  and  power  plant  in  the  city  of  Plaquemine,  La. 

The  Mansfield  Electric  Company,  Mansfield,  111., 
has  been  incorporated  by  E.  E.  Saylor,  R.  E.  Howe 
and  C.  W.  Fierke.  The  company  will  operate  a 
light,  heat  and  power  plant.     The  capital   is  $10,000. 

An  election  will  be  held  in  M'artinsviUe,  Va.,  on 
December  isth  to  decide  on  the  proposition  to  issue 
$60,000  of  bonds  for  the  purpose  of  securing  a 
system   of  electric    lights   and   waterworks. 

A  private  company  will  erect  an  electric-light  plant 
and  system  of  waterworks  for  service  to  the  city 
of  Brunswick,  Mo.  The  plans  have  all  been  com- 
pleted by  W.  K,  Palmer  of  Kansas  City,  Mo. 

The  Guthrie  Electric  Light  and  Power  Company 
of  Guthrie,  Okla.,  incorporated  with  $150,000  capi- 
tal to  succeed  the  local  electric-light  and  gas  com- 
pany, has  applied  to  the  city  for  a  30-year  franchise, 
and  will  rebuild  the  entire  system  if  a  franchise  is 
secured. 

The  Oklahoma  Gas  and  Electric  Company  of  Okla- 
homa City  has  reorganized  with  C.  B.  Ames,  presi- 
dent, and  D.  T.  Flynn,  secretary.  The  company  was 
previously  reported  as  having  engaged  H.  M.  Byl- 
lesby  &  Co.  of  Chicago  as  engineers  in  charge  of 
extensive  improvements  to  be  made  to  electric  and 
gas    plants. 

The  Baltimore  Electric  Power  Company,  recently 
incorporated  with  a  capital  stock  of  $3,500,000  and 
$7,500,000  bonds  is  to  build  and  own  the  proposed 
electric  plant  of  the  Maryland  Telephone  and  Tele- 
graph Company  in  Baltimore.  A  site  of  6.4  acres  on 
the  water  front  has  been  purchased  and  preliminary 
preparations  are  being  made  to  erect  the  necessary 
buildings.  The  main  building  will  be  of  fireproof 
steel-frame  construction  and  overhead  coal  bunkers 
will  be  built  on  steel  and  concrete.  Turbine  engines 
will  be  used  and  the  entire  plant  will  be  installed  on 
the  unit  system,  including  large  battery  equipment 
to  store  electricity  for  cases  of  emergency.  Elec- 
tricity will  be  furnished  for  lighting  and  power  to 
manufacturing  industries,  stores,  residences,  etc.,  and 
the  plant  is  expected  to  be  completed  within  a  year. 
The  officers  are :  President,  David  E.  Evans ;  vice- 
president  and  general  manager,  H.  W.  Webb ;  treas- 
urer, R.   F.  Bonsall ;   secretary,  William  T.  Spring. 


ELECTRIC  RAILWAYS. 

Surveys  are  being  made  for  an  interurban  railway 
from  Springfield,  111.,  via  Petersburg  to  Beardstown. 

The  Sedalia  Transit  Company  has  been  organized 
to  build  an  electric  railway  in  Sedalia,  Mo.  H.  S. 
Rumsey  of  St.  Louis  is  the  president. 

Thomas  J.  Wilcox,  who  promoted  the  interurban 
electric  road  from  Clinton  to  Davenport,  Iowa,  states 
that  the  road  is  practically  complete  and  ready  for 
business.  It  is  36  miles  long  and  has  11  stations 
aside  from  the  terminal. 

The  first  car  operated  on  the  trolley  line  in  course 
of  construction  between  Temple  and  Belton,  Texas, 
has  been  run  as  far  as  Midway,  five  miles  distant 
from  Temple,  which  is  as  far  as  the  track  is  laid. 
The  line  is   being  built  by    Pennsylvania   men. 

President  O'Connell  of  the  Oxford,  Cochranville 
and  Parkesburg  (Pa.)  electric  railway  has  about 
concluded  arrangements  with  a  Philadelphia  trust 
company  to  furnish  bonds  in  $300,000  for  the  build- 
ing of  the  electric  line  across  country  that  is  to  con- 
nect Parkesburg  with  Oxford,  a  distance  of  15 
miles.     The  rights-of-way  have  been   secured. 

It  is  reported  that  the  Michigan  City  (Ind.) 
street-car  system,  including  the  power  house  and 
electric-light  plant,  has  been  sold  to  the  Chicago," 
Lake  Shore  and  South  Bend  Railway  Company,  of 
which  J.  B.  Hanna  is  president  and  F.  B.  Wagner 
is  vice-president.  It  is  given  out  that  the  new 
company  will  make  many  improvements  in  Michigan 
City  and  that  grading  for  the  proposed  electric  line 
to   Chicago  will   begin   next   spring. 

By  a  resolution  introduced  in  the  Common  Coun- 
cil, Richmond,  Va.,  has  taken  the  first  step  toward 
the  ownership  of  the  electric  lines  on  its  streets, 
now  the  properly  of  Frank  Jay  Gould  of  New  York. 
The  lines  are  in  the  hands  of  receivers,  and  if  the 
mortgages  are  foreclosed  the  city  is  considering 
becoming  the  purchaser.  A  portion  of  the  council 
favors  the  purchase  of  the  roads  with  a  view  to 
giving  the  people  the  benefit  of  three-cent  fares. 

In  connection  with  the  proposed  electrification 
of  the  Long  Island  railroad  mentioned  in  last  week's 
issue  it  may  be  said  that  Westinghouse  multiple- 
unit  control  will  be  used  in  operating  the  122  cars 
contracted  for  by  the  Pennsylvania  company  with 
the  Westinghouse  Electric  and  Manufacturing  Com- 
pany. These  cars  and  61  trailers  will  be  used  for 
suburban  traffic  and  will  be  put  into  operation  next 
spring.  The  motors  will  be  of  the  latest  type,  em- 
bodying the  most  modern  ideas  in  both  electrical 
and    mechanical    design,    and    will    possess 


for  the  Long  Island  power  plant,  which  is  now  be- 
ing installed,  is  supplied  by  the  Westinghouse  com- 
pany, and  will  include  three  turbo-generators,  each 
having  a  capacity  of  5,500  kilowatts,  as  a  notable 
part  of  the  plant.  Westinghouse,  Church.  Kerr  & 
Co.,  consulting  engineers,  are  in  charge  of  this  in- 
stallation. 

The  franchise  ordinance  authorizing  the  use  of 
streets  in  Quincy,  111.,  to  the  Illinois  and  Missouri 
Railroad  Company  for  electric-railway  purposes  has 
been  filed.  This  is  for  the  building  of  an  electric 
railroad  between  Hannibal  and  Quincy.  Before 
commencing  construction  the  company  is  required 
to  file  an  approved  bond  of  $io,ooc  contingent  on 
the  faithful  performance  of  the  agreement.  The 
railroad  will  enter  Quincy  on  Second  Street  and 
will  be  granted   privileges   in   the  business  center. 


POWER  TRANSMISSION. 

Henry  Lewis,  Edward  Delahunt  and  Thomas 
MacDonald,  all  of  Buffalo,  N.  Y.,  have  incorporated 
the  International  Current  Power  Company  at  Buf- 
falo with  a  capital   of  $too,ooo. 

The  Papoose  Mining  Company  of  Helena,  Mont,, 
which  will  operate  in  Kings  Gulch,  Choteau  County, 
has  been  authorized  to  do  a  general  mining  business 
and  build  plants  for  the  generation  and  transmis- 
sion of  electric  power  and  to  furnish  power  to  mines, 
mills  and  smelters.  The  capital  stock  is  $20,000. 
Charles  Whitcomb  and  Ben.  D.  Phillips  are  in- 
terested. 


involving  an  outlay  of  about  $20,000.     The  contracttremely    liberal    overload    capacity.      The    machinery 


SOCIETIES  AND  SCHOOLS. 

Before  the  Jamestown  (N.  Y.)  local  branch  of 
the  National  Association  of  Stationary  Engineers 
recently,  Messrs.  J.  E.  Hanson  and  C.  J.  Salisbury 
gave  instructive  talks  on  problems  of  interest  to 
engineers.  Mr.  Hanson  explained  the  working  of 
the  rotary  converter  and  Mr.  Salisbury  gave  an 
illustrated  description  of  the  construction  of  steam 
turbines. 

Homer  E.  Niesz,  editor  of  the  "question  box"  to 
be  prepared  for  the  next  meeting  of  the  National 
Electric  Light  Association,  is  about  to  send  out  a 
communication  pertaining  to  the  next  annual  issue 
of  the  "question  box"  and  is  desirous  of  obtaining 
the  names  of  those  able  and  willing  to  contribute 
either  questions  or  answers,  to  whom  he  may  send 
the  communication. 

Fifty-seven  railroads  in  North  America  reported 
as  being  members  of  the  International  Railway  Con- 
gress are  entitled  to  327  delegates  to  the  session  to 
be  held  in  Washington  in  May.  This  with  the  eight 
delegates  of  the  American  Railway  Association  and 
the  16  of  the  United  States  government  gives  a 
total  of  351  delegates  from  America,  not  including 
the  official  representatives  from  Canada  and  Mex- 
ico. The  Department  of  State  announces  that  iS 
countries  have  signified  their  intention  to  be  repre- 
sented at  the  congress.  They  are  the  Argentine 
Republic,  Belgium,  British  India,  Cuba,  Denmark, 
Dominican  Republic,  Great  Britain,  Greece,  Guate- 
mala, Honduras,  Mexico,  Netherlands,  Paraguay. 
Peru,  Roumania,  Servia,  Siam  and  the  Transvaal. 

The  "Transactions  of  the  International  Electrical 
Congress,"  held  at  ,St.  Louis,  are  now  being  pre- 
pared for  the  press  and  will  contain  153  specially 
invited  papers,  together  with  the  discussions  and 
a  report  of  the  proceedings  of  the  Chamber  of  Dele- 
gates. They  will  form  three  large  octavo  volumes, 
each  of  which  will  contain  about  900  pages,  and 
a  frontispiece  engraving.  The  membership  roll  of 
the  Congress  closed  on  the  last  day  of  the  meeting, 
September  17th,  but  anyone  desiring  to  obtain  a 
copy  of  the  Tranactions  can  do  so  by  subscription. 
Subscriptions  will  be  received  until  December  1st. 
The  subscription  price  is  $10,  which  includes  the 
cost  of  delivery  to  the  subscriber.  As  it  is  not 
intended  to  print  a  reserve  stock,  and  only  those  for 
the  Congress  membership,  or  on  order,  are  being 
at  present  printed,  orders  should  be  sent  in  promptly 
to  the  treasurer,  Mr.  W.  D.  Weaver,  114  Liberty 
Street,  New  York  city. 

The  Westinghouse  Electric  and  Manufacturing 
Company  recently  entertained  at  its  works  the  mem- 
bers of  the  British  Iron  and  Steel  Institute,  con- 
cluding with  a  banquet  given  in  the  largest  aisle  of 
the  works,  its  length  being  one-third  of  a  mile. 
The  portion  of  the  aisle  set  apart  for  the  banquet 
was  beautifully  decorated  by  flags  of  the  United 
States  and  Great  Britain.  The  lighting  effect  was 
beautiful,  the  Bremer  lamps  being  strung  from  the 
ceiling  and  Cooper  Hewitt  lamps  suspended  from 
the  sides,  the  latter  to  make  possible  the  taking  of 
photographs.  The  tables  were  almost  hidden  be- 
neath the  chrysanthemums,  roses  and  other  flowers 
used  for  ornamentation.  A  lounging  room  was  pro- 
vided for  the  convenience  of  the  guests,  where 
writing  materials  and  souvenir  postal  cards  show- 
ing interior  and  exterior  views  of  the  works  were 
provided.  A  most  unique  souvenir  was  given  to 
each  person  present  at  the  dinner,  it  being  in  the 
form  of  an  induction  motor  and 'small  enough  in 
size  to  permit  of  its  being  carried  in  the  pocket. 
There  were  over  600  persons  invited  and  fully  600 
joined  in  the  festivities.  Sir  James  Kitson,  past 
president    of    the    British    Iron    and    Steel    Institute, 
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thanked  the  city  of  Pittsburg  on  behalf  of  Andrew 
Carneg:ie  for  the  unusual  kindnesses  shown  to  the 
distinguished  visiting  manufacturers,  and  Mr.  West- 
inghouse  indicated  his  great  pleasure  in  being  hon- 
ored on  this  occasion  by  the  presence  of  visiting 
friends  from  abroad. 

The  next  meeting  of  the  American  Institute  of 
Electrical  Engineers  in  New  York  will  be  held  in 
the  chapter  room,  Carnegie  Hall,  on  November  25th. 
Hea-vy  electric  traction  will  be  discussed  and  two 
papers  are  announced:  "Factors  Influencing  Sub- 
way-motor Specifications,"  by  Lewis  B.  Stillwell, 
electrical  director,  Interborough  Rapid  Transit 
Company.  New  York,  and  "Problems  on  Electric 
Traction  on  the  Long  Island  Railroad,"  by  0.  S. 
Lyford,  Jr.,  electrical  engineer  for  We.stinghonse, 
Church.  Kerr  &:  Co.,  New^  York. 


PUBLICATIONS. 


"The  Typical  College  Courses  Dealing  with  the 
Professional  and  Theoretical  Phases  of  Electrical 
Engineering,"  a  paper  which  was  read  by  Dugald 
C.  Jackson,  professor  of  electrical  engineering  in 
the  LTni\ersity  of  Wisconsin,  before  a  joint  session 
of  the  -\merican  Institute  of  Electrical  Engineers 
and  tlie  Society  for  the  Promotion  of  Engineering 
Education,  and  which  appeared  in  Science,  has  been 
reprinted  by  the  author  and  is  now  to  be  had  in 
pamphlet  form.  The  paper  treats  of  the  intellectual 
assets  of  the  average  student  entering  an  engineer- 
ing course  and  the  methods  to  be  employed  if  he 
is  to  get  the  most  out  of  his  course. 


TELEGRAPH. 


The  council  of  Seattle,  Wash.,  has  passed  an  ordi- 
nance for  the  purchase  of  a  new  12-circuit  repeater 
for   the  improvement   of  the    fire-alarm   system. 

Frank  Jaynes,  general  superintendent  of  the  West- 
ern Union  Telegraph  Company  at  Prescott,  Ariz., 
announces  that  during  the  coming  year  the  company 
will  build  a  line  from  Tombstone  to  Bisbee  and 
Douglas. 

The  naval  observatory  will  transmit  telegraphic 
time  signals  at  midnight  and  at  one,  two  and  three 
o'clock  a.  m.  on  January  ist,  seventy-fifth  meridian 
time,  to  indicate  the  beginning  of  the  new  year  to 
each  of  the  great  standard-time  belts  of  the  United 
States.  Last  year  these  signals  were  heard  in 
Alaska,  at  Panama.  Valparaiso,  Buenos  Ayres,  Hon- 
olulu.  Guam  and  Manila. 


SPACE    TELEGRAPHY. 

The  Marconi  space-telegraph  station  at  Cape  Race, 
N.  F.,  has  been  completed,  the  Allan  Line  steamer 
Tunisian  being  the  first  ship  to  communicate  with  it. 
The  vessel  remained  in  communication  with  the 
station  nine  hours  and  obtained  news  of  the  result 
of  the  presidential  election  in  the  United  States 
and    other    happenings. 

Reports  from  St.  Louis  state  that  on  November 
nth  a  number  of  space-telegraph  messages  were 
accurately  transmitted  between  the  World's  Fair 
tower  and  a  balloon,  which  got  messages  at  alti- 
tudes varj-ing  from  800  to  1,500  feet.  A  balloon 
having  a  capacity  of  14,000  cubic  feet  of  gas  was 
fitted  with  apparatus  for  receiving  wireless  tele- 
grams. This  basket  was  suspended  close  to  the 
basket  proper  of  the  balloon.  In  this  were  W.  W. 
McQueen  of  Guthrie,  Okla.,  and  W.  S.  Forman  of 
St.    Louis-     Aeronaut   Paul   Knabenshue   of   Toledo, 
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Ohio,  occupied  a  seat  formed  of  ropes  above  the 
main  basket.  He  is  a  brother  of  A.  Roy  Knaben- 
shue, who  successfully  operated  Captain  Baldwin's 
airship,  the  California  Arrow.  The  balloon  was 
safely  landed  in  the  evening  about  2%  miles  south- 
west of  the  Fair  grounds. 

Acting  upon  a  suggestion  from  the  British  gov- 
ernment that  Canada  follow  the  example  of  the 
imperial  authorities  in  bringing  space  telegraphy 
under  government  control  because  in  time  of  war 
it  is  manifestly  desirable  that  wireless  communica- 
tion should  be  under  the  same  supervision  as  the 
mails  and  ordinary  telegraphy,  it  is  understood 
that  measures  will  be  taken  in  Canada  to  control 
space  telegraphy.  There  is  a  clause  in  the  Marconi 
charter  which  eives  the  right  to  the  government 
to  appropriate  it  in  the  course  of  lime,  aiid  it  is 
understood  that  no  additional  charter  will  be  granted. 
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field  for  investments.     He  will  remain  in  the  city  for 
some  time. 


MISCELLANEOUS. 


It  is  reported  that  the  government  of  British  India 
has  sanctioned  the  expenditure  of  50,000  rupees  for 
the  purchase  of  electric  transporters  for  use  at  Shali- 
mar. 

The  bureau  of  information  of  the  Burned  District 
Commission  of  Baltimore,  Md.,  reports  that  the 
permits  for  new  buildings  in  the  burned  district 
issued  to  November  showed  a  total  of  322  buildings, 
some  of  which  cover  five  or  six  separate  lots,  the 
aggregate    declared    valuation    being   $7,780,145. 

Blackweil's  Island  Bridge  over  the  East  River  at 
New  York  city,  the  contract  for  which  has  been  let, 
will  be  one  of  the  largest  ever  constructed.  It 
will  be  10,270  feet  long,  containing  100,000,000  pounds 
of  steel,  and  will  be  I3'5  feet  high,  the  contract  price 
aggregating  $5,000,000.  When  finished  it  will  have 
eight  miles  of  trolley  tracks  and  four  miles  of  ele- 
vated railroad  tracks.  This  is  considered  sufficient 
to  carry  150,000,000  passengers  per  year.  To  cover 
these  tracks  would  require  2,000  cars  and  to  cover 
the  entire  bridge  would  take  i,ooo,poo  people. 


TRADE  NEWS. 


A  company  to  be  known  as  the  Electrical  Crystal 
Battery  Company  of  Marionville,  Mo.,  has  been  in- 
corporated with  a  capital  of  $500,000.  Among  those 
interested  are  W.  H.  Bradford,  G.  W.  Greener  and 
C.  D.  Turner. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect,  Treasury  Department, 
Washington,  D.  C,  until  3  o'clock  p.  m.,  December 
8th,  for  the  installation  of  two  electric  passenger 
elevators  in  the  courthouse  and  postoffice  at  Salt 
Lake  City,  Utah.,  in  accordance  with  the  drawings 
and  specification,  copies  of  which  may  be  obtained 
at   the   above   address. 

Professor  Klingenberg,  a  director  of  the  Allge- 
meine  Electric  Company  of  Berlin,  Germany,  who  is 
now  in  the  city  of  Mexico,  has  just  completed  the 
construction  of  an  electric-light  and  power  plant  of 
about  3,000  horsepower  in  Havana,  Cuba,  the  in- 
stallation of  the  plant  having  been  accomplished  by 
the  AUgemeine  company.  This  company  is  repre- 
sented in  Mexico  by  Enrique  Schoendube,  who  w*ill 
shortly  build  the  hydroelectrical  plant  that  will  fur- 
nish electrical  energy  to  Queretaro  from  water- 
power  situated  at  a  distance  of  50  miles  from 
that  city.  Professor  Klingenberg  says  that  the  rapid 
development  of  Mexico  of  late  has  induced  the  AU- 
gemeine  company    to    investigate   the    republic   as    a 
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Hugo  Reisinger  of  New  York  city,  importer  of 
electra  high-grade  Nuremberg  carbons,  reports  that 
this  product  was  given  the  grand  prize  by  the 
international  jury  of  awards  of  the  Louisiana'  Pur- 
chase Exposition. 

The  Cooper  Hewitt  Electric  Company  of  New 
York  has  been  awarded  by  the  Louisiana  Purchase 
Exposition  a  gold  medal  for  vapor  lamps  for  photo- 
engraving, and  also  the  grand  prize  for  the  develop- 
ment of  mercury-vapor  arc  lamps. 

The  L.  M.  Ericsson  Telephone  Manufacturing 
Company  of  Tonawanda,  N.  Y.,  has  been  incorpo- 
rated at  Albany.  The  capital  is  $200,000  and  the  di- 
rectors are  Axel  Bostrom  of  Stockholm.  Sweden 
and  F.  M.  Parke  and  C.  H.  Smith  of  Buffalo,  N.  y! 

The  General  Electric  Company  has  commenced, 
tinder  date  of  November  3d.  four  suits  against 
the  Missouri-American  Electric  Company  of  St 
Louis,  Mo.,  for  manufacturing  incandescent  electric 
lamps  in  infringement  of  United  States  patents  No^ 
532.760,  537,493,  537,693  and  726,293.  The  Edison 
Electric  Light  Company  commenced  suit  011  No- 
vember 2d,  against  the  Goudey-McLean  Company 
of  New  York  city  for  dealing  in  or  selling  lamps 
manufactured  by  the  Germania  Electric  Lamp  Com- 
pany of  Harrison,  N.  J.,  in  infringement  of  United 
States    Patent    No.    444,530. 

The  Eureka  Electric  Company  of  Chicago  may 
take  just  pride  in  the  new  catalogue  which  it  has 
just  issued  upon  central-energy  telephone  apparatus. 
Nearly  everything  pertaining  to  central-energy  sys- 
tems IS  listed  in  this  catalogue,  and  the  descriptions 
of  apparatus  are  helped  out  by  the  numerous  fine 
illustrations.  The  systems  described  are  constructed 
for  the  hse  of  a  24-volt  circuit.  A  pilot  light  is  ' 
employed  m  conjunction  with  all  the  targets. 

The  Westinghouse  Electric  and  Manufacturing 
Company  has  sold  to  J.  E.  Henry  &  Sons  of  Lin- 
coln, N.  H.,  two  large  induction  motors  for  use  in 
their  pulp  mill.  The  larger  motor  is  a  type  F, 
rated  at  600  horsepower,  and  will  be  supplied  with 
three-phase  current  at  400  volts  and  3,000  alterna- 
tions. The  smaller  motor  is  of  the  type  C,  con- 
stant speed,  and  is  rated  at  300  horsepower.  '  Both 
will  be  connected  to  pulp  grinders.  These  motors 
are  ordered  in  addition  to  a  large  number  of  ma- 
chines, including  24  induction  motors  and  four  3=0- 
kilowatt  alternators,  with  exciters,  switchboards, 
transformers  and  detail  apparatus.  Henry  &  Sons' 
mills  have  a  capacity  of  about  60  tons  per  day  of 
news,  high-grade  bag  and  manila  paper.  This  is 
one  of  a  large  number  of  paper  and  pulp  mills 
equipped  by  the  Westinghouse  company,  whose  ex- 
perts have  made  a  special  study  of  this  class  of 
work.  Another  large  sale  of  electrical  apparatus  by 
the  Westinghouse  company  is  to  the  Transit  De- 
velopment Company  of  Brooklyn  for  use  in  10  sub- 
stations, which  will  be  installed  by  the  company 
on  its  suburban  lines.  The  order  includes  13  three- 
phase  rotary  converters,  each  being  of  1,000-kilo- 
watt  capacity  with  direct-current  voltage  of  550;  33 
transformers  of  4CO-kilowatt  capacity  and  12  of  200- 
kilowatt  capacity.  These  transformers  will  be  of 
the  air-blast  type.  Complete  switchboard  installa- 
tions will  also  be  furnished  for  all  these  sub-sta- 
tions. Power  from  generators  of  the  Brooklvn 
Heights  Railroad  Company  will  be  delivered  to  the 
sub-stations  at  6,300  volts,  3,000  alternations,  three- 
phase. 
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774,158.  Protective  Device  for  Electrical  Circuits. 
Frank  B.  Cook,  Chicago,  II!.  Application  filed 
November  13,  1903. 

Protective  apparatus  for  electrical  circuits  comprises  a 
horizontal  base,  a  tubular  fuse,  spring  members  adapted 
to  mount  the  fuse  horizontally  upon  the  base,  one  of  the 
spring  members  exerting  a  torsion  on  a  portion  of  the 
fuse.  Spring  members  are  adapted  to  mount  a  thermal 
protector  alongside   the    fuse. 

774,160.  Self-soldering  Thermal  Protector.  Frank 
B.  Cook,  Chicago,  III.  Application  filed  March 
26,  1904. 

In  a  thermal  protector  for  electric  circuits  are  a  piece 
of  resistance  material  for  inclusion  in  the  circuit,  means 
to  which  the  resistance  material  is  normally  held  in  a 
fixed  position  by  a  heat-susceptible  material,  and  means 
for  turning  the  resistance  material  upon  its  support  when 
the   heat- susceptible  material  is   softened. 

774,163.  Brush  Holder  for  Electric  Generators. 
Isidor  Deutsch,  ]Montreal,  Canada,  assignor  to 
the  Electric  and  Train  Lighting'  Syndicate,  Mon- 
treal, Canada.  Application  filed  May  14,  1903. 
Renewed  ]March  25,   1904. 

Combined  with  the  commutator  are  a  pair  of  brush- 
holding  arms  at  the  side  of  the  commutator  and  moving 
parallel  to  the  commutating  plane,  a  pivot-bearing  for  the 
arms  disposed  substantially  at  right  angles  to  the  axis 
of  the  commutator  and  means  for  holding  a  brush  between 
the    arms. 

774.202.  Electrical  Connection.  Frank  J.  Russell, 
New  York,  N.  Y.  Application  filed  January  7, 
1904. 

An  electrical  terminal  receptacle  has  line-terminal  con- 
tacts upon    opposite   sides  of  the  plug  opening  or   throat. 
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An  extension  circuit  plug  carries  pivoted  contact  levers. 
Yielding  obstructions  are  adapted  to  be  moved  aside  by 
the  plug  as  it  is  inserted  into  the  throat, 

774,203.  Drop-circuit  Cut-out.  Frank  J.  Russell, 
New  York,  N.  Y.  Application  filed  May  16, 
1904. 

The  device  consists  of  a  base  block,  terminals  in  the 
form  of  spring  hooks,  a  drop  circuit  cap  formed  with 
spring-jaw  drop-circuit  terminals,  and  with  bearing  sur- 
faces opposed  to  the  elastic  terminals,  and  fuse  cartridges 
interposed  between  the  bearing  surfaces  and  the  spring 
terminals. 

774,230.  Electrolytic  Apparatus.  Arthur  Brichaux, 
Brussels,  Belgium,  assignor  to  the  Solvay  Proc- 
ess Company,  Syracuse,  N.  Y.  Application  filed 
October  4,  1898. 

A  furnace  is  provided  with  a  muffle  chamber  and  a 
flue  and  has  a  supporting  ledge  provided  with  an  air  pas- 
sage. A  muffle  in  the  chamber  is  in  communication  with 
the  flue  and  a  muffle  plug  is  supported  on  the  ledge  and 
constructed  to  close  the  muffle  and  opening  when  in  a 
predetermined    position. 

774,265.  Toll-collecting  Appliance  for  Telephone 
Pay  Stations.  Frank  R.  McBerty,  Evanston, 
III.,  assignor  to  the  Western  Electric  Company, 
Chicago,  111.  Application  filed  February  10, 
1900. 

Combined  with  a  toll  device  having  a  temporary  coin 
receiver  is  an  electromagnet  and  mechanism  operated  by 
a  momentary  excitation  of  the  magnet  for  discharging 
the  coin  from  the  receiver.  A  channel  receives  the  re- 
leased coin  and  a  deflector  is  arranged  to  be  moved  by 
the  magnet,  whereby  a  prolonged  excitation  of  the  magnet 
causes  the  coin   to  be  diverted  from  the  channel. 


774,283.  Apparatus  for  Telephone  Trunk  Lines. 
Edwm  H.  Smythe,  Freeport,  III.,  assignor  to 
the  Western  Electric  Company,  Chicago,  111. 
Application  filed  April  27,   1903. 

In  a  telephone  exchange  system  are  a  trunk  line  and  a 
connection  switch  uniting  it  at  one  end  with  a  sub- 
scriber s  ine.  Signal  devices  are  connected  with  the 
subscribers  line,  together  with  means  for  applying 
specialized  calling  current  to  the  trunk  line  at  the  other 
end  to  selectively  actuate  the  signal  devices. 

774.320.  Electric  Signal.  Frederick  H.  Gray,  Leav- 
enworth, Kan.,  assignor  of  one-half  to  Walter 
V.  Thomas,  Leavenworth.  Kan.  Application  filed 
February   i,   1904. 

A  main  feed  conductor  and  a  main  return  conductor 
are  connected  by  a  normally  open  local  conductor  A 
circuit-closer  momentarily  closes  the  local  conductor  and 
an  electromagnet  in  circuit  with  the  local  conductor  is 
provided  with  a  normally  open  armature.  A  branch  con- 
ductor IS  in  circuit  with  the  local  conductor  and  the 
armature  for  dividing  the  current  between  the  feed  con- 
ductor and  the  magnet  when  the  local  conductor  is  mo- 
mentarily   closed   by  the   circuit-closer. 

774.332.  Signaling  Apparatus  for  Telephone  Switch- 
boards. Frank  R.  McBerty.  Evanston,  111.,  as- 
signor to  the  Western  Electric  Company,  Chi- 
cago,  III.     Application   filed  December   26,    1899. 

A  telephone  line  and  spring  jacks  have  normally  open 
terminals,  and  a  winding  of  a  signal  controlling  electro- 
magnet is  in  the  line  circuit  between  the  spring  jacks 
and  the  sub-station.  A  closed  bridge  of  the  line  circuit 
is  connected  with  the  line  intermediate  of  the  spring 
jacks  and  magnet  coil,  and  another  winding  of  the 
magnet  is  placed  in  the  closed  bridge.  (See  cut  on  next 
page.) 
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774342-     Burglar-alarm  System.     Harold  D.  Stroud, 
Chicago,  111.,  assignor  of  one-half  to  A.  Miller 
Belfield,  Chicago,  III.    Application  filed  Decem- 
ber  22,    1902. 
Combined    with     a     telephone     transmitting    circuit    are 
telephone   apparatus  at   the   central   station   and  an  alarm 
apparatus    at    the    subscriber's    station,    comprising    means 
for    sending    a    message    over    the    telephone    circuit    and 
means    for    opening    and    closing    the    transmitting    circuit 
when  the  message  is  being  sent.      (See  cut.) 

774.385.  Automatic  Fire  Alarm.  John  W.  Griffin, 
PawtudvCt,  R.  I.,  assignor  to  the  Griffin  Auto- 
matic Fire  Alarm  Company.  Application  filed 
March  23,  1904. 

A  spring-actuated  circuit-closing  contact  is  held  nor- 
mally out  of  contact  by  a  fusible  collar.  Upon  the  fus- 
ing of  the  collar  by  heat  the  spring  is  released  and  the 
circuit   closed,    giving   the  alarm. 

774f39'i-  Holder  for  Electric  Incandescent  Lamps. 
Peter  Kleber,  Wiesbaden,  Germany.  Application 
filed  July  9,    1903. 

In  a  holder  of  the  character  described  are  a  lamp 
socket,  3  casing,  a  sleeve  having  elastic  parts  adapted  to 
engage  with  the  socket  and  fitted  to  slide  in  the  casing, 
and  a  spring  adapted  to   force  the  sleeve  into  the  casing. 

774,404.  Base  for  Inca  ndescent  Lamps.  Al  f  red 
Swan,  New  York,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N,  Y.  Appli- 
cation filed  April  i,  1901. 

A  base  for  an  incandescent  lamp  comprises  a  threaded 
metallic  shell  to  inclose  the  neck  of  the  lamp  haying  a 
dome-shaped  bottom.  .-V  center  metallic  contact  is  per- 
forated to  facilitate  connection  of  one  of  the  lamp  wires 
and  a  web  of  highly  fluid  or  liquid  glass  solidifies  around 
and  closely  unites  the  center  contact  to  the  dome-shaped 
bottom  of  the  shell. 

774.432.  Spark  Plug.  Edward  B.  Jacobson.  West 
Somervillc,  Mass.,  assignor  to  the  Pittsfield 
Spark  Coil  Company,  Pittsfield,  Mass.  Appli- 
cation filed  September  4,  1901. 

Details  are  described  of  an  insulated  plug  adapted  to 
carry  the  sparking  terminals  into  the  combustion  cham- 
ber of  an  engine. 
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774,460.  Rheostat.  Montgomery  Waddell,  New  York. 
N.   Y.     Application   filed    November  25,    1903. 

In  a  rheostat  are  a  series  of  resistance  bodies  adapted 
to  be  brought  into  contact  with  each  other  and  provided 
with  contact  surfaces  of  progressively  different  areas  from 
one  end  of  the  series  toward  the  other. 

774,469.  Binding  Post.  Harry  J.  Guttman,  Chicago, 
111.,  assignor  to  the  Strowger  Automatic  Tele- 
phone Exchange.  Application  filed  May  4,  1903- 
Renewed   October  3,'  1904. 

A  binding  post  for  telephone  exchange  use  is  de- 
scribed. 

774,481.  Railwav-signal  System.  Oscar  J.  Lee  and 
Myron  H.  'Richardson,  Chicago,  111.  Applica- 
tion filed  June  2,   1902. 

In  a  railway  signaling  system  are  a  pair  of  line  con- 
ductors normally  maintained  at  a  difference  of  electric 
potential,  a  third  conductor  and  a  number  of  signal  de- 
vices interposed  in  multiple  between  the  conductor  and 
one  of  the  first-named  conductors.  Contacts  are  arranged 
in  multiple  between  the  third  conductor  and  the  remain- 
ing one  of  the  first-named  conductors,  and  located  at 
points  corresponding  to  the   signal  devices. 

774,494.  Speed  Control  of  Electrically  Propelled 
Vehicles.  John  S.  Raworth,  London,  England. 
Application  filed  June  5,  1903. 

In  a  regenerative  motor-control  system  for  electrically 
propelled  veliicles  there  are  combined  with  motors 
a  shunt  field  circuit,  a  variable  resistance  in_  the  cir- 
cuit, means  for  varying  the  resistance  in  circuit,  means 
for  controlling  the  armature  circuit,  and  interlocking 
means  so  arranged  that  the  armature  circuit  cannot  be 
made  or  broken   until  the  field  is  at  its  strongest. 

774.498.  Automatic  Interlocking-signal  System  for 
Railways.  Benton  C.  Rowell,  Chicago,  111.,  as- 
signor to  the  Rowell-Pottcr  Safety  Stop  Com- 
pany, Portland,  Maine.  Application  filed  May 
19,  1900. 

Signal-shifting  circuits  arc  each  provided  with  a  cir- 
cuit shifter  or  switch  for  automatically  opening  opposing 
signal-shifting  circuits  and  closing  its  own  signal-shifting 
circuit  when  a  train  enters  one  section.  A  second  cir- 
cuit shifter  or  switch  actuated  by  the  movement  of  its 
blocking  appliance  causes  a  second  break  in  opposing 
signal-shifting   circuits. 

774,506.  Insulated  Rail  Joint.  Christian  J.  Buck, 
Gallitzin,  Pa.     Application  filed  May  12,  1904. 

A  splice  bar  for  rail  joints  having  a  portion  of  its 
body  rectangular  in  cross  section  consists  of  two  members, 
one  of  the  members  being  cut  from  the  squared  portion 
of  the  splice  bar.  A  strip  of  insulation  is  interposed  be- 
tween the  members. 

774.524.  Trolley  Guard  for  Electric  Railways.  John 
Kress,  New  Rochelle,  N.  Y.  Application  filed 
AlarcH  16,  1904. 

A  trolley  guard  for  electric  railways  comprises  a  turn- 
table, a  trolley  pole  supported  thereby,  a  fork,  a  ball- 
and-snckcl  connection  between  the  fork  and  the  pole  and 
a  trjllcy   wheel  supported  by  the  fork. 
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774,529.  Electrothermic  and  Vacuum  Appliance. 
Charles  C.  F.  Nieschang,  Fort  Wayne,  Ind.  .ap- 
plication   filed   August   29,    1904. 

A  vacuum  dome  has  in  connection  therewith  a  receiver. 
Means  are  contained  within  the  dome  for  the  generation 
of  electrothermic  rays  which  are  adapted  to  be  directed 
into  the  receiver.  Means  arc  also  provided  for  exhausting 
the  air  from  the  dome  when  the  mouth  of  the  receiver  is 
closed. 

774.534'     Trolley.     John  W.  Rockafellow,  Sergeants- 
Wile,   N.   J.     Application   filed  August   iS,    1904. 
Guards    mounted    on    the    trolley    harp    arc    adjustable 
toward  and  from  the  periphery  of  the  wheel. 

774.543-  Party-line  Telephone  System.  Felton  Voll- 
mer,  Winsted,  Minn.  Application  filed  Novem- 
ber 20,  1903. 

In  a  party-line  telephone  system  revoluble  shafts,  each 
located  at  a  station,  are  rotated  by  motor  mechanism. 
Time-controlled  mechanism  governs  the  motor  mechanism 
and  electric  mechanism  controllable  at  will  from  each  of 
the  stations  is  supplied  for  stopping  and  starting  the 
motor  mechanism  witiiout  disturbing  the  time-controlled 
mechanism. 


J^ 


SZL 


■s 


m 


NO.    774,332. — TELEPHONE   SIGNALING   SYSTEM. 

774,548.  Insulator  for  Fibrous  Material.  Raymand 
Andlauer,  Kansas  City,  Kan.,  assignor  of  three- 
fourths  to  William  Brendel,  Kansas  City.  Mo. 
Application   filed   February    16,   1904. 

Details  arc   described. 

774,608.  Attachment  for  Party-line  Telephone  Sys- 
tems. William  A.  Shackelford,  Lexington,  Ga. 
Application  filed  December  3,   1903. 

In  a  party-line  telephone  system  are  a  movable  switch 
hook  for  normally  supporting  the  receiver,  a  local  mechan" 
ical  alarm  controllable  by  movements  of  the  switch  hook 
for  producing  a  sound  and  thereby  actuating  the  trans- 
mitter when  the  receiver  is  removed  from  the  switch 
hook.     (See  cut.) 

774,611.  Electrical  Coupling.  Frank  J.  Sprague, 
New  York.  N.  Y.,  assignor  to  the  Sprague  Elec- 
tric Company,  Bloomfield,  N.  J.  Original  ap- 
plication filed  April  30.  1S9S.  Divided  and  this 
application   filed  July  7,    1900. 

A  pair  of  mating  couplers,  each  co'nsisting  of  a  support- 
ing casing  are  associated  with  an  insulating  body  sup- 
ported and  protected  by  its  casing,  and  contacts  held  by 
the  insulating  body.  A  cover  is  supplied  for  one  of  the 
casings  which  serves  as  a  latch  between  the  couplers. 
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774,6iS.  Electrically  Operated  Block-signaling  Ap- 
paratus. Charles  W.  S.  Turner.  M'ountvillc,  Va. 
Application  filed  December  22,  1003. 

One  rail  is  composed  of  block  sections  insulated  from 
each  other  and  the  other  rail  constitutes  a  continuous 
conductor  rail.  A  train  circuit  including  a  battery  is 
in  electrical  connection  with  the  block  sections  and 
means  for  bridging  over  between  a  block  section  and  the 
continuous  conductor  rail  arc  supplied.  Train  connec- 
tions also  bridge  over  between  a  block  rail  and  the  con- 
tinuous conductor  rail  to  close  the  circuit  and  operate 
the    signal. 

774.619.  Safety  Attachment  for  Locomotives.  Charles 
W.  S.  Turner,  Mountville,  Va.  Application 
filed  December  22,  1903. 

The  track  is  energized  and  a  traveling  connector  is 
adapted  to  close  a  circuit  on  the  engine  and  by  the 
agency  of  electromagnets  to  shut  off  steam  when  another 
train  enters  the  block  on  the  same  track. 

774.620.  Railway  Signaling  Apparatus.  Charles 
W.  S.  Turner.  Afountvillc.  Va.  Application 
filed  December  22,  1903. 

Block-signaling  stations  are  connected  by  a  normally 
open  circuit,  including  signaling  mechanism  in  each  sta- 
tion. Closed  circuits  are  connected  with  the  railway 
track,  part  of  which  are  in  communication  with  one 
block  station,  and  part  in  communication  with  the  other, 
the    closed    circuits    including    indicating    mechanism    and 
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means    for    automatically    closing   the    normally    open    cir- 
cuit upon  the  breaking  of  any  of  the  closed  circuits. 

774.624.  Electric  Cigar  Lighter.  James  Waters  and 
Frederick  V.  Thompson,  Philadelphia,  Pa.  Ap- 
plication filed  April   15,  1904. 

Details  are  described. 

774.668.  Burglar  Alarm.  Harry  T.  Johnson,  Jersey 
City,  N.  J.     Application  filed  April  2,  1904. 

A  window  spring  js  provided  with  sash-controlled  con- 
tacts and  auxiliary  contacts  free  from  the  control  of  the 
sash  and  comprising  a  member  movable  into  the  path  of 
the  sash  when  the  circuit  is  broken. 

774,701.  Electric  Illuminating  Arrangement  for  Rail- 
way Vehicles.  Friedrich  W.  Schneider,  Frank- 
fort-on-the-Maln,  Bockenheim,  Germany,  as- 
signor to  Society  of  Voigt  &  Haeffner,  Actien 
Gesellschaft,  Frankfort-on-the-Main,  Germany. 
Application  filed  September  15,  1902. 

The  generator  is  operated  by  the  car  a.xle  and  a  gov- 
ernor regulates  the  speed  of  the  generator  to  a  constant 
/alue,  regardless  of  the  speed  of  the  train. 

774,717.  Railway  Traffic-controlling  Apparatus.  Clyde 
J.  Coleman,  Rockaway,  N.  J.,  assignor  to  the 
Hall  Signal  Company.  Application  filed  April 
II,  1904. 

Railway  traffic-controlling  apparatus  comprises  a  local 
source  of  thermal  energy,  continuously  operating  energy- 
transmuting  apparatus,  and  traffic-controlling  means,  the 
thermal  energy  being  continuously  converted  by  the 
transmuting  apparatus  and  the  traffic-controlling  means 
being  in  co-operative  relation  to  the  transmuting  ap- 
paratus and  operatable  by  its  converted  energy.  (Sec 
cut.) 


NO.    774,717. TRAFFIC    CONTROLLING    APPARATUS. 

774,724.  Telegraphic  Transmitter,  Alfred  C.  Gil- 
more,  Chicago,  111.  Application  filed  May  6, 
1903.     Renewed  October  14,  1904. 

Details  are  described. 

774,728.  Liquid-contact  Chamber  for  Electrically 
Wound  Mechanism.  Percy  L.  Clark.  Bristol. 
Conn.,  assignor  to  A.  L.  Clark,  Elgin,  111. 
Original  application  filed  October  13,  1902.  Di- 
vided and  this  application  filed  December  2,  1903-. 

In  combination  with  a  magnet-energizing  circuit  is  a 
liquid-contact  chamber  mounted  for  tilting,  and  means 
for  tilting  it  to  cause  the  liquid  to  flow  from  one  end 
to  the  other,  the  chamber  having  a  dam  or  barrier  be- 
tween   the    extreme    positions    of    the    liquid,    adapted    to 

rnncP'     t-lif^     l^tt^n-     in     aroimiil^tp     dMrinjT     tlif»     initinl     tilting 

action.  The  cross  section  of  the  chamber  cavity  at  the 
location  of  such  obstruction  is  such  as  to  afford  ample 
room  for  the  passage  of  the  liquid,  the  means  for  tilting 
the  chamber  being  adapted  to  tilt  it  past  the  position  at 
which  the  dam  arrests  the  liquid  to  a  position  at  which 
the  liquid  may  move  en  masse  over  the  dam. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
November  15,  1904: 

.■ir3.043-  Signal  for  Telephone  Instruments.  J.  M.  Baker, 
Paola,    Kan. 

3-3,046.     Electrical    Railway.      C    Bidwell,    Philadelphia,    Pa. 

,^73,061.  Electric  Temperature  Regulator.  L.  F.  Easton, 
La    Crosse,    Wis. 

373,064.  Galvanic  Battery.  C.  Gasner,  Jr.,  Mentz,  Ger- 
many. 

3/3.088.  Therapeutic  Battery.  M.  A.  Morehouse,  Johns- 
burg,   N.   y. 

373,102.     Electric    Bell.     G.    M.    Sternberg,    U.    S.    Army. 

373.103-  Electric  Valve  Controller.  G.  M.  Sternberg,  U. 
S.    Army. 

373.104.  Electric  Valve  Controller.  G.  M.  Sternberg,  U. 
S.    Army. 

373. 105.  Electric   Motor.     E.    Thomson,    Lynn,    Mass. 
373.138-     Clock-synchronizing    Apparatus.       C.    J.    Hexamer, 

Philadelphia,    Pa. 

373.145.  Dynamo  Electric  Machine  and  Electromotor. 
Wm.    Main,    Brooklyn,    N.  Y. 

373.146.  Electromotor  and  Dynamo  Electric  Machine.  Wm. 
Main,    Brooklyn.    N.    Y. 

373.152-     Telegraph    Key.     A.    Oakcg,   Taylor,  Wis. 

373.160.     Electric     Train     Signal     Apparatus.     J.     C.     Tiffany 

and  J.    R.    Dc  Micr,  Las  Cruces.  N.   Mex. 
373.207.      Mail     Box     Indicator.     J.     P.     Tirrell,     Somervillc, 

Mass. 
373.211.     Magnetic       Separator.         J.       Wcnstrom,       Orebro, 

Sweden. 
373,289.     Sectional    Draw-rod    for    Placing  Electric    Wires  in 

Underground    Conduits.     W.    IT.    Hart,    Brooklyn,    N.   Y. 
373.369.     Automatic     Regulator     for     Dynamo     Electric     Ma^ 

chines.     C.    D.    Jcnney,    Indianapolis,    Ind. 
373.181.       Railway    Telegraphv.       G.    T.    Woods,    Cincinnati, 

Ohio. 
373.394.     Electric    Cable     A.    E.    Dolbcar,   Somervillc,   Mas?. 
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A  Swiss  Hydro-electric  Plant  for  Small 
Industries. 

Bv  Franz  Koestek. 
In  a  country  like  Switzerland,  where  there  are 
niany  small  scattered  industries,  there  is  great  de- 
mand for  some  system  of  cheap  distribution  of 
power.  This  may  easily  be  supplied  by  electric 
distribution  from  the  many  waterpowers.  A  typical 
ilhistration   of  a   plant   for   utilizing   waterpower   in 


for  the  foundation  of  the  power  house  with  a  layer 
of  23I-2  inches  of  concrete,  with  a  cross  grillage  of 
eight-inch  beams.  This  construction  prevents  one 
part  of  the  building  setthng  more  than  another. 
The  power  house  itself  is  85.2  feet  long  by  32.8  feet 
wide,  and  is  arranged  for  six  turbine  units  300 
horsepower  each.  These  are  shown  in  Fig.  3.  An 
annex  is  built  on  one  side  for  the  switchboards.  A 
three-story  building  adjoins  the  end  wall,  for  the 
residence  and  office  of  the 
superintendent. 

The  turbines  are  hori- 
zontal with  Jouval  draft 
tubes  and  cylinder  gates. 
They  were  made  by  Pic- 
card,  Pictet  &  Co.  of 
Geneva.  The  cylinder 
gate  is  balanced  by  water 
pressure,  and  thus  works 
easily  and  noiselessly.  It 
is  operated  by  hand  or 
by  a  motor  with  ratchet 
device,  operated  direct 
from    the    turbine    shaft 


Fig. 


Long  Span  Crossing  a  Gorge  in  the 
Mountains. 


this  way  is  at  Les  Clees-Yverdon,  in 
Switzerland.  This  plant  supplies 
pow-er  to  some  towns  more  than 
3,200  feet  above  sea  level,  for  ex- 
ample, St.  Croix  and  L'A"herson, 
the  world-renowned  toy-manufactur- 
ing villages. 

The  water  is  taken  from  the  River 
Orbe,  which  is  an  outlet  of  Joux 
Lake.  It  runs  underground  for 
some  miles,  and  emerges  in  a  wide 
valley,  flowing  into  Neuenburger 
Lake.  As  Joux  Lake  affords  a 
steady  flow  to  the  river,  the  water 
level  is  quite  constant,  and  makes  an  ideal  water- 
power. 

Near  the  village  of  Ballaigues  is  a  concrete  dam 
(Fig.  4),  which  makes  a  reservoir  whose  head- 
waters are  2,032  feet  above  sea  level.  Water  is  de- 
livered part  way  through  a  tunnel  and  then  through 
a  canal  running  along  the  mountain  side  for  a  dis- 
tance of  ii.SoS  feet.  This  canal  is  covered  over  to 
protect  it  from  stones  and  earth  from  the  mountain 
side.  Ten  manholes  in  the  cover  provide  easy  ac- 
cess for  repairs  and  inspection.  Near  the  end  of 
the  canal  is  a  floodgate  for  use  in  very  high  water. 
From  the  end  of  the  canal  a  steel  penstock  47  inches 
in  diameter  leads  to  the  power  house  at  the  vilLage 
of  Les  Clees. 

The  total  head  is  158  feet,  which,  allowing  for 
the  friction  head,  is  147  feet  net.  Using  141  cubic 
feet  per  second,  this  would  develop  2,400  horse- 
power gross,  or  1,800  net  from  the  turbine. 

If  it  should  become  necessary  to  supply  more 
power,  there  is  another  waterpower  near  by  owned 
by  the  city  of  Yverdon  which  would  add  4,000 
horsepower. 

Soon  after  the  plant  was  first  erected  an  un- 
precedented flood  caused  considerable  damage  to  the 
bulkheads  as  well  as  some  small  damage  to  the 
power  house  and  equipment.  When  the  bulkheads 
were  rebuilt  they  were  made  unusually  strong. 
Large  stones  are  used  in  the  bed,  over  which  is 
a  layer  of  concrete  31%  inches  thick,  reinforced  by 
I-beams.  Besides  the  heavy  headgates  which  bed 
on  this  concrete,  there  is  a  floodgate  6.56  feet  by 
9.75  feet,  which  may  be  used  in  case  of  high  water. 
A  canal  of  concrete  is  arranged  to  carry  the  flood 
water  direct  from  this  gate  to  the  main   riverbed. 

The  power  house  (Fig.  2)  is  built  on  the  right 
bank  of  the  River  Orbe,  near  the  bridge  at  the  vil- 
lage of  Les  Clees.  As  the  ground  there  is  very 
soft  it  was  found  necessary  to  cover  the  entire  space 


iron  framework  concealed  by  wooden  moldings. 
All  switches,  lightning  arresters  and  connecting  wires 
on  the  high-tension  circuits  are  mounted  on  double- 
petticoat  insulators.  Double-throw  switches  are  pro- 
vided for  each  machine  for  throwing  it  into  con- 
nection with  either  one  of  two  bus-bar  systems. 
Each  machine  has  its  own  panel  on  the  switchboard 
fitted  with  cut-out,  double-throw  switch,  ammeter, 
voltmeter  and  instrument  transformer.  This  small 
transformer  also  serves  the  phase  indicator.  Each 
machine  panel  also  carries  an  amperemeter  and  rhe- 
ostat for  the  exciter  current.  The  center  panels  of 
the  switchboard  are  set  apart  for  the  distribution 
A  supplementary  switchboard  carries  ins'truments 
for  lighting  the  power  house  and  the  village  of  Les 
Clees  and  a  switch  for  a  six-horsepower  motor  in 
a   nearby   sawmill. 

Six  main-line  circuits  distribute  the  current  with 
four  to  eight  wires  to  each  circuit.  The  lime  and 
cement  works  at  Beaulmes  have  a  separate  line 
about  five  miles  long  and  use  about  200  horsepower. 
All  wires  are  run  on  double-petticoat  porcelain  in- 
sulators. Each  pole  is  provided  with  a  lightnmg 
arrester  in  the  form  of  a  cap  which  is  grounded 
with  a  special  wire.  The  average  distance 
between  poles  is  130  feet,  but  in  crossing 
gorges  they  are  sometimes  985  feet,  and  in 
one  case  (Fig.  i)  1,050  feet  apart.  All 
high-tension  branch  circuits  are  provided 
with  switches  for  cutting  out  the  branches 
in  cases  of  emergency. 

_The  entire  length  of  the  high-tension  cir- 
cuits is  42.S  miles,  using  240.9  miles  of 
copper  wire  weighing  about  103  tons. 
There  are  30.3  miles  of  low-tension  circuits 
using  127  miles  of  copper  wire  weighing 
about  51  tons.  Fig.  5  is  a  map  showing 
the   location    of  the   transmission   lines. 


Power  House  on  the  River  Orbe. 

and  regulated  by  a  cen- 
trifugal governor  as  a 
relay.  The  motor  regu- 
lator works  on  the  same 
principle  as  the  hydraulic 
governor  except  that  it 
has  the  advantage  (which 
the  hydraulic  governor 
has  not)  of  working  with 
water  from  the  main  pen- 
stock, which  need  not  be 
clean. 

The  electric  generators 
are  direct  connected  to 
the  turbine  shaft  through 
a    flexible   and    insulating 


coupling  made  with  two 
parallel  plates  carrying  lugs  on  their  inner  faces 
around  which  is  wound  a  leather  strap.  In  these 
mountain  districts  it  is  necessary  to  maintain  complete 
insulation  of  the  generators  on  account  of  the  in- 
fluence   of    atmospheric    electricity. 

The  generators  are  of  the  Oerlikon  induction  type, 
of  three-phase  5,200  volts  and  50  cycles.  The  sta- 
tionary armature  is  made  up  of  a  cast-steel  mantel 
carrying  two  rows  of  rings — one  on  each  side  of  the 
revolving  field.  The  rings  are  of  laminated  iron 
and  have  42  slots  containing  21  coils  each  of  34 
turns  of  copper  wire  insulated  with  mica.  Between 
the  two  parts  of  the  armature  outside  of  the  re- 
volving field  are  the  exciter  coils  made  up  of  480 
turns  of  5.5-millimeter  wire.  The  revolving  field 
has  two  rows  of  pole-pieces,  seven  on  a  side,  made 
up  of  laminated  iron  dovetailed  to  the  rim.  The 
exciter  generator  is  mounted  on  the  overhanging 
shaft  of  each  main  generator. 

Wires  are  run  from  the  generators  through  con- 
duits under  the  floor  to  the  switchboard,  which  is 
made  up  of  panels  of  white  marble  mounted  on  an 


Fig.  3.    Turbine-driven  Units  in  Power  House  on  Orbe  River. 
A   SWISS   HYDRO-ELECTRIC   PLANT   FOR   SMALL   INDUSTRIES. 

There  are  from  one  to  10  transformer  stations 
in  each  village,  Yverdon  having  the  largest  number. 
There  are  50  transformers  in  use  having  a  total 
capacity  of  1,038  kilowatts.  All  of  the  secondary 
wiring  system  is  carried  overhead,  and  in  order  not 
to  disfigure  the  streets  the  wires  are  run  on  the 
roofs  or  around  the  rear  of  the  buildings.  The 
lamps  are  120  volts,  uniformly  distributed  on  a 
three-phase  system,  and  they  burn  with  great  steadi- 
ness, owing  to  the  small  fluctuations  in  the  power 
load  and  the  small  drop  in  voltage  from  the  gen- 
erator. There  are  altogether  in  use  8,473  incandes- 
cent lamps,  from  10  to  16  candlepower.  At  Yver- 
don there  are  74  arc  lamps  with  a  total  candlepower 
of  119. 

There  are  109  motors  now  in  use,  from  one-tenth 
to  130  horsepower,  aggregating  612  horsepower. 
Among  them  is  one  of  120  horsepower  for  the  use 
of  the  workshops  of  the  Jura-Simplon  tunnel,  well 
known  as  the  longest  tunnel  in  the  world. 

All  motors  are  of  the  Oerlikon  manufacture. 
Up  to  two  horsepower  the  motors  are  made  without 
special    starting    arrangement.     Larger   motors    have 
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a  rheostat  connected  in  tlie  field  circuits  so  that 
when  they  start  the  current  may  be  regulated  not  to 
exceed  the  normal.  The  construction  of  the  motor 
is  such  that  it  may  have  double  the  power  for  start- 
ing. Ordinarily  the  motors  are  connected  in  the 
low-tension    circuii.    but    there   is   one    motor   of   45 


FIG.    4,       CONCRETE    DAM  FOR  SWISS    POWER  PLANT    NEAR 
BALLAIGUES. 

horsepower   at   Yverdon  on   the  high-tension  circuit 
of  5,200  volts. 

As  no  meters  are  installed,  there  is  a  tariff  for 
the  u.se  of  light  as  follows:  Up  to  400  hours  per 
year  for  10  candlepowcr  1.93  cents,  for  16  candle- 
power  2.7  cents,  for  25  candlepower  3.6  cents;  up 
to  800  hours  per  year,  2.31,  3.67  and  4.64  cents,  re- 
fpectively ;  more  than  Soo  hours  per  year  2.9,  4.45 
and  5.8  cents,  respectively.     For  power  purposes  the 


Uses  of   Electric  Power  in  Agriculture. 

Bv  V.  M.  Ar.\na. 

It  is  not  more  than  a  quarter  of  a  century  since 
electricity  began  to  be  used  as  a  lighting  agent  on 
a  practical  basis;  only  10  years  since  the  electric 
current  has  become  such  a  potent  factor  in  traction, 
manufactories,  chemical  and  mining  industries,  and 
now,  like  the  subtle  ether  pervading  all  matter,-  elec- 
tric energy  seems  to  pervade  every  branch  of  indus- 
trial activity.  The  advent  of  electric  power  in  agri- 
culture is  comparatively  of  very  recent  occurrence: 
from  all  indications  its  general  adoption  will  not  be 
slow,  and  it  is  destined  to  play  an  important  role  in 
ail  regions  where  fanning  is  of  paramount  impor- 
tance. 

There  are  three  important  reasons  for  this.  In 
the  first  place,  modern  farming  is  no  longer  charac- 
terized by  the  patriarchal  methods  of  the  past,  which 
largely  depended  on  Nature  to  perform  most  of  the 
work.  Now  human  effort  and  ingenuity  have  devised 
many  methods  by  which  Nature's  processes  cannot 
only  be  supplemented  and  aided  but  greatly  improved 
upon  by  the  use  of  artificial  means,  and  electric 
energy  adapts  itself  wonderfully  to  this  end.  Then, 
I  he  modern  tendency  of  consolidation  by  uniting 
large  farming  interests  under  financially  powerful 
owners  makes  possible  the  investment  of  capital  on  a 
large  scale,  without  which  the  investment  in  ma- 
chinery and  other  appliances  would  be  out  of  the 
question.  If  farming  were  confined  to  the  thousands 
of  meager  landowners,  who  are  too  poor  to  spend 
money  in  improvements,  the  gigantic  strides  made  in 
modern  plantations  and  farming  establisl}ments 
would  have  been  impossible  to  bring  about.  And 
lastly,  the  great  abundance  of  waterpower  in  the 
neighborhood  of  agricultural  regions  and  the  marked 
success  met  with  in  electric  transmission  plants  have 
served  as  a  powerful  encouragement  to  "harness" 
waterfalls  and  use  the  transmitted  energy  in  agricul- 
ture and  allied  industries. 

Among  the  most  successful  enterprises,  one  which 
is  at  present  producing  wonderful  changes  near  the 
Pacific  Coast,  is  waterpower  transmission  as  applied 
to  irrigation.  This  industry  practically  means  the 
transplanting  of  large  bodies  of  water  from  places 
where  they  would  run  to  waste  to  places  where  they 
become  inestimable.  A  bold  achievement,  indeed,  and 
one  which  is  possible  owing  to  the  remarkable  prog- 
ress made  in  high-voltage  transmission  during  the 
last  few  years.  By  this  means  the  energv  of  torren- 
tial mountain  streams,  representing  thousands  of 
horsepower,  is  successfully  sent  across  mountains  and 
chasms  a  hundred  miles  away  to  barren  stretches  of 


MAP    SHOWING    LOCATION    OF    TRANSMISSION    LINES    OF    LES    CLEES-YVERDON    SYSTEM. 


charge  varies  from  $.18  per  horsepower  per  year  for 
small  motors  (one-half  to  one  horsepower)  down 
to  $30  per  horsepower  per  year  /or  30  horsepower. 
Greater  power  is  charged  for  by  special  arrange- 
ment. 

There  is  a  specially  Iqw  rate  made  for  both  light 
and  power  service  when  used  during  certain  speci- 
fied   hours 

The  pl<'  nt  is  operated  day  and  night,  except  on 
Sundays   from  9  a.   m.  to  2  p.   m. 

The  ertirc  electric  installation  was  funiishcd  and 
constructed  by  the  Maschinenfabrik  Oerlikon,  Zurich. 
Swiueibpri. 


land.  There  the  energy  is  applied  to  motor-driven 
pumps  and  made  to  raise  millions  of  gallons  of  water 
from  wells  sometimes  many  hundred  feet  deep  and 
stored  in  mammoth  reservoirs  for  irrigation. 

California,  Colorado  and  M'ontana  are  the  states 
which  have  benefited  mostly  from  the  application  of 
transmitted  energy  to  irrigation.  There  are  some 
places  in  those  states  where  the  annual  rainfall  is  less 
than  four  inches,  while  it  takes  about  20  inches  to 
produce  crops.  The  total  area  of  irrigated  land  in 
the  United  States  was  9,487,077  acres  in  1902 ;  the 
net  increase  from  1899  to  1902  was  nearly  22  per  cent., 
which  means  that   in  a  little  over   12  years,   at  the 


same  rate  of  increase,  the  acreage  of  irrigated  land 
would  double.  When  one  realizes  that  nearly  all 
the  increase  of  late  years  has  been  due  to  electric 
power  irrigation  the  above  results  are  certainly  very 
encouraging. 

The  influx  of  capital  and  people  into  those  regions 
consequent  to  the  benefits  produced  by  irrigation  has 
undoubtedly  created  new  markets  for  the  power 
originally  transmitted  for  irrigation  and  to  operate 
mining  machinery'.  The  power  companies  whose 
main  revenues  come  from  selling  water  or  leasing 
mains  have  lately  added  a  new  line  to  their  business — 
they  sell  electric  current  for  lighting  and  power. 
Thus,  it  is  apparent  that  electric  power  transmitted 
for  the  purpose  of  irrigation  has  accomplished  the 
dual  task  of  making  vast  tracts  of  arid  land  pro- 
ductive and  of  fostering  an  increase  of  demand  for 
the  power  itself. 

There  are  two  general  conditions  under  which 
electric  pumping  stations  for  irrigation  are  being 
installed.  One  requires  water  for  the  event  of  a 
drouth,  in  which  case,  river  water  becoming  greatly 
diminished,  irrigation  from  pumping  stations  is  de- 
pended upon  to  save  the  crops.  This  case  is,  how- 
ever, seldom  resorted  to  as  at  its  best  it  is  merely 
a  safeguard.  Drouths  may  not  occur  in  a  lifetime, 
or  they  may  repeat  year  after  year;  therefore,  instal- 
lations of  this  nature  are  "all  a  gamble,"  as  west- 
erners put  it.  They  greatly  resemble  the  fire-insur- 
ance business,  for  if  no  drouth  occurs  the  investment 
in  machinery  is  wasted  money,  just  as  that  paid  for 
policies  when  no  fire  occurs. 

Some  of  the  plants  originally  installed  for  the 
purpose  of  saving  crops  by  electric  irrigation  are 
now,  however,  utilizing  their  machinery  and  power 
the  year  round  by  establishing  industries  and  avail- 
ing themselves  of  the  by-products  of  the  farm  or 
plantation  to  be  used  as  raw  material.  Not  long 
ago  a  New  York  contracting  firm  was  asked  for  a 
complete  installation  to  manufacture  cotton-seed  oil. 
The  specifications  called  for  two  large  induction 
motors  to  drive  the  machinery;  these  motors  were 
also  to  be  ready  for  belting  to  low-speed  direct-act- 
ing pumps.  The  pumps  were  to  be  started  whenever 
there  was  need  of  water  for  irrigation,  which  was 
perfectly  feasible  as  the  manufacture  of  oil  could 
be  stopped  at  any  time,  no  loss  of  any  sort  resulting 
from  its  indefinite  suspension  in  case  the  pumps  were 
to  work  for  months. 

There  are  three  pumping  systems  in  use  now. 
The  first  includes  deep-well  pumps,  which  are  mostly 
used  for  small  quantities  of  water,  and  as  their  con- 
necting rods  and  other  moving  parts  are  large  and 
clumsy,  generally  low  speeds  are  required.  Direct- 
acting  pumps. belted  to  low-speed  motors  is  the  usual 
practice.  The  second  and  most  important  system  in- 
cludes pumps  used  for  comparatively  shallow  wells 
and  in  which  the  ground  water  is  generally  at  a  con- 
stant level.  This  system  of  pumping  is  by  far  the 
most  widely  used  when  electric  pumping  is  depended 
upon  for  irrigation  throughout  the  year.  The  pumps 
most  extensively  used  in  this  connection  are  direct- 
connected  centrifugal  pumps.  The  third  system  con- 
sists of  the  air  lift,  which  is  a  very  slow  and  crude 
method  and  whose  only  advantage  lies  in  the  cheap- 
ness of  its  installation.  This  system  is  seldom  used 
in  large  installations ;  it  is  mostly  confined  to  small 
and  isolated  stations  which  belong  to  individuals. 

It  has  been  pointed  out  that  some  transmission 
plants  which  were  originally  intended  for  irrigation 
had  virtually  developed  entire  communities,  and 
thereby  in  many  cases  had  opened  new  markets  for 
using  the  electric  current.  There  are  some  cases 
in  actual  existence  which  to  a  certain  extent  are  the 
reverse  of  that  condition.  These  are  instances  where 
electric-power  developments,  at  first  intended  for 
lighting  and  power,  have  made  possible  agricultural 
industries  by  means  of  electric  pumping  for  irriga- 
tion— of  course  without  detriment  to  their  original 
line  of  business.  In  many  cases  where  transmission 
plants  were  operated  for  light  and  power  it  was  ob- 
served that  considerable  energ>-  not  contracted  for 
was  available  during  many  hours  of  the  day;  that 
the  power  chart  showed  that  in  24  hours  hardly  two- 
thirds  of  all  the  energy  at  their  disposal  was  actually 
consumed,  although  the  machinery  was  running  at 
all  hours. 

Power  companies  at  once  took  the  matter  up  and 
found  the  solution  of  the  problem  by  selling  the 
energy  for  irrigation  purposes  at  very  low  figures, 
with  the  express  understanding  that  pumps  were  to 
be  shut  down  during  or  near  the  hours  when  the 
generators  were  carrying  the  peak  of  the  lighting 
and  power  load.  This  was  entirely  satisfactory  to 
those  interested  in  irrigation,  as  with  the  construc- 
tion of  reservoirs  the  time  for  the  operation  of  the 
pumps  was  immaterial  to  them.  It  is  needless  to 
point  out  that  after  that  the  power  companies  were 
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putting  in  their  pockets  money  from  energj'  which 
otherwise    would   not    have    been    utilized. 

Electric  power  is  seldom  if  ever  used  for  agricul- 
ture when  its  generation  entails  an  expense  of  fuel. 
Consequently,  one  is  apt  to  find  its  application  for 
that  purpose  only  in  those  countries  where  water- 
power  is  found  in  abundance  and  where  manufac- 
tories in  neighboring  cities  do  not  offer  a  good  mar- 
ket for  electric  power.  It  is  in  an  eminently  agri- 
cultural country  like  France,  where  there  is  abund- 
ance of  waterpower,  that  any  great  use  of  electric 
power  in  agriculture  is  met  with.  Although  in  that 
country,  especially  in  the  neighborhood  of  Lyons, 
Lille  and  other  great  silk-manufacturing  centers,  a 
great  deal  of  waterpower  is  used  in  driving  spindles 
and  looms. 

Grenoble  is  a  great  center  of  distribution  for  elec- 
tric energ>',  derived  from  "white  coal,"  as  Frenchmen 
have  christened  waterpower.  Of  nearly  20,000 
horsepower  developed  around  there.  3,000  horse- 
power is  used  for  agricultural  and  similar  industries. 
The  bulk  of  this  power  is  used  in  the  making  of  wine 
and  preparation  of  preserved  fruits.  There  are  many 
juice-pumping  and  circulating  machines  operated  by 
electric  motors,  and  their  introduction  has  been  re- 
ceived by  manufacturers  with  great  satisfaction.  The 
use  of  electric  power  in  wine  distilleries  has  many 
advantages,  due  to  the  absence  of  smoke  and  vapors, 
which  always  affect  the  purity  of  liquors.  The  use  of 
electric  heaters  and  driers  for  preparing  raisins  and 
other  varieties  of  preserved  and  dried  fruit  has  also 
gained  a  firm  foothold.  The  great  advantage  claimed 
for  electric-heating  apparatus  in  connection  with  work 
of  this  nature  is  the  nicety  with  which  the  degree  of 
temperature  can  be  adjusted  and  the  great  con- 
venience in  regulating  the  passage  of  the  current 
to  the  exact  time  needed  for  cooking  or  drying  the 
fruit,  which,  if  done  by  other  means,  requires  con- 
siderable time,  -  labor  and  inconvenience. 

Mexico  is  another  country  where  the  abundance 
of  waterpower  and  the  fertility  of  its  semi-tropical 
soil  contribute  to  the  use  of  electric  power  in  agri- 
culture. Already  gigantic  strides  have  been  made 
there  as  well  as  in  other  Latin- American  countries. 
Electric  pow'er  is  now  used  extensively  for  the  prep- 
r.ration  of  cane  sugar,  in  the  elaboration  of  alcohol 
and  in  handling  of  produce. 

Not  long  ago  a  plantation  in  Vera  Cruz,  Mexico, 
whose  capacity  is  i,oco  tons  of  sugar  per  month, 
contracted  for  a  1,200-horsepower  plant  of  four  units 
to  be  used  for  power  and  lighting  in  the  plantation 
buildings.  The  sugar-cane  industry  is  one  requiring 
machinery  having  very  low  speeds,  and  which, 
through  the  long  cane  carriers  and  bagasse  dump- 
ers, makes  unavoidable  considerable  lost  motion  and 
waste  of  power  in  gearing.  The  cane  is  placed  in 
a  long  and  narrow  moving  platform,  made  up  of 
wooden  slats  held  together  by  chain  gearing.  This, 
acting  exactly  like  an  endless  belt,  feeds  the  mill  rolls 
constantly  with  cane.  On  the  other  side  of  the  mill 
a  similar  contrivance — the  bagasse  conveyor,  relie\'es 
the  mill  rolls  from  the  obstruction  of  the  already 
crushed  and  squeezed  cane.  To  the  mill  rolls  a 
juice  pump  is  usually  geared,  so  the  complete  tram 
of  mechanism,  sometimes  50  to  100  feet  in  length, 
clumsy  and  hea\'y  as  it  is,  nearly  in  all  cases  Avas 
driven  by  one  large  steam  engine. 

The  application  of  electric  power  to  this  industry 
is  already  resulting  in  economy  of  energy,  and  the 
convenience  of  having  all  those  heterogeneous  parts 
driven  by  individual  motors  is  simplifying  the  opera- 
tion considerably.  For  some  waterpower  regions 
new  types  of  cane  mills  are  already  being  designed  to 
conform  with  the  new  system  of  drive.  The  use  of 
electric  trucks  to  carry  cane  and  other  plantation 
products  as  well  as  the  employment  of  electric  ele- 
vators to  lift  grain  and  fuel  for  storage  or  shipment 
have  also  passed  the  merely  experimental  stage. 

Electric  plows  and  threshers  having  storage  bat- 
teries for  their  propelling  power  have  already  been 
used  in  Europe.  A  French  manufacturer  of  electric 
machinery  has  recently  patented  such  implements, 
and  already  large  sales  are  reported.  It  is  clainied 
that  such  machinery  only  requires  an  investment  of 
75  per  cent,  of  the  one  necessary  to  employ  the  same 
machinery  driven  by  steam  or  animal  power;  this  is, 
of  course,  considering  the  low  rates  at  which  water- 
power  is  generally  sold  throughout  eastern  and 
southern    France. 


The  Southwest  Missouri  Electric  Railway  Com- 
pany has  recently  purchased  a  number  of  branch 
electric  railways,  which  ^vill  be  added  to  its  grow- 
ing system.  The  recent  additions  include  the  Chit- 
wood'  branch,  extending  from  Joplin  to  Chitwood ; 
the  branch  from  Prosperity  to  Duenweg  and  a  line 
connecting  with  the  Chitwood  branch.  The  consid- 
eration for  the  three  properties  was  $121,000. 


Welsstnann    Electric   "Pearls"   at  the 
St.  Louis  Exposition. 

Electric  "pearls."  which  are  features  of  an  inge- 
nious kind  of  incandescent  lighting,  designed  by 
Mr.  G.  Weissman  of  Paris  to  be  used  for  deco- 
rative purposes,  were  described  in  the  Western 
Electrician  of  October  29th,  and  beautiful  effects 
may  be  obtained  by  their  use.  The  accompany- 
ing illustrations  show  the  adaptability  of  these 
devices    for    artistic    lighting,    and    in    the    exhibi- 


Method  of  Locating  Grounds  on  Under- 
ground Conductors. 

A  convenient  method  of  locating  grounds  on  un- 
derground cables,  which  is  an  adaptation  of  the  loop 
test,  was  described  in  a  paper  read  by  Mr.  L.  A. 
Ferguson  at  the  International  Electrical  Congress 
held  in  St.  Louis  last  September.  An  abstract  of 
this  important  paper  was  given  in  the  Western 
Electrician  of  November  12th,  though  the  part  re- 
lating to  the  ground  dectector  was  not  given  in  the 
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'PEARLS      USED   IN    DECORATING   AND   ILLUMINATING   EXHIBIT   OF   PARISIAN    DRESS- 
MAKERS  AT   ST.    LOUIS   EXPOSITION. 


tion  of  the  Parisian  dressmakers  in  Manufac- 
turers' Building  at  the  World's  Fair  the  "pearls" 
were  preferred  for  decorating  the  collecti\e  ex- 
hibit. This  exhibit  is  composed  of  four  rooms  beau- 
tifully lighted  with  Louis  XVI.  basket-shaped  elec- 
troliers, garlands  and  friezes  matching  with  the  deco- 
ration and  displayed  with  perfect  artistic  taste.  As 
shown  in  Fig.  i,  the  Weissmann  lighting  system 
gives  a  striking  effect  to  the  handsome  dresses  on 
exhibition. 

The  Weissmann  exhibit  in  Electricity  Building 
also  attracts  a  great  deal  of  attention,  and  an  original 
idea  of  it  may  be  obtained  in  looking  at  Fig.  2, 
which  represents  a  detail  part  of  the  exhibit ;  a  man- 


FIG.    2.       WEISSMANN  ELECTRIC  "PEARL     EXHIBIT   IN  ELEC- 
TRICITY  BUILDING,    ST.    LOUIS. 

tel-piece  decoration  of  high  artistic  value  with  the 
reflecting  effect  of  the  mirrors  showing  a  few  of 
the  Weissmann  chandeliers  exhibited.  The  Weiss- 
mann electroliers  have  also  been  installed  by  a  num- 
ber of  exhibitors  for  decorating  their  booths,  such 
as  Revillon  Freres,  Pfeiffer-Brunet,  Leon,  etc. 

Recognition  of  these  pearls  in  this  country  sup- 
plements success  in  Europe,  where  many  engineers 
have  endorsed  the  merits  of  the  svstem  with  regard 
to  safety,  and  encouraged  the  general  public  to 
adopt  it. 

The  electric  "pearls"  can  be  easily  set  in  a 
great  number  of  beautiful  combinations  and  designs. 
Many  displays  make  it  possible  to  obtain  very  quaint 
panel  decorations  and  garlands  along  the  cornices 
and  under  mirror  frames,  looking  almost  like  jewels. 
Mr.  P.  Lethenle  of  the  French  electrical  section  of 
the  St.  Louis  Exposition  is  the  representative  of 
these  unusual  "pearls"  in  the  United   States. 


Telephone   Syndicate  to   Build  a  Light- 
ing Plant. 

The  syndicate  which  controls  the  Pittsburg  and 
A'legheny  Telephone  Company  is  preparing  to  build 
a  large  electric-light  plant.  While  the  companies  will 
be  distinct,  the  interests  will  be  identical.  The  un- 
derground-conduit system  of  the  telephone  comoany 
has  only  about  one-fourth  of  the  space  occupied. 
This  may  be  used  for  conducting  the  lighting  lines, 
as  will  also  the  poles  of  the  telephone  company. 
Robert  C.  Hall,  who  has  the  matter  in  charge,  states 
that  about  $2,500,000  will  be  expended  on  a  plant  to 
be  locpted  at  some  point  on  the  river  front.  He 
fur'i.i-r  said  that  a  li.ghting  business  is  a  logical 
part  of  the  telephone  business.  This  line  will  be 
deve'nped.  not  in  opposition  to  the  company  that  is 
a'r-.dy  operating,  but  under  olans  that  will  make 
new  business.  It  will  be  largelv  in  the  line  of  block 
business,  and  furnish  current  for  power  where  pri- 
Vc  le  plants  have  heretofore  been  operated. 


abstract.     The  following  description  of  the  method 
is   taken   from   Mr.   Ferguson's    paper : 

Where  one  conductor  of  a  multiple-conductor 
cable  is  grounded  and  another  conductor  is  clear 
the  following  adaptation  of  the  loop  test  can  be  used 
to  advantage.  This  method  also  applies  to  single- 
conductor  cable  where  another  conductor  is  avail- 
able for  the  return.  The  two  conductors  must  be 
of  the  same  size  or  corrections  will  have  to  be  made 
for  the  difference  in  the  resistance  of  the  two  sizes. 

The  grounded  conductor  is  joined  to  the  good  con- 
ductor at  the  opposite  end  from  which  the  test  is  to 
be  made.  A  resistance  wire  is  used,  made  up  in 
the  form  of  a  straight  wire  bridge  or  wound  on  a 
threaded  drum.  The  wire  is  calibrated  throughout 
its  length.  Contact  (C),  referring  to  the  diagram, 
is  arranged  so  that  it  can  be  moved  along  the  resist- 
ance wire  throughout  its  entire  length.  A  battery 
is  connected  between  the  contact  (C)  and  ground 
and  a  galvanometer  between  the  terminals  (A) 
and  (B).  In  making  tests  (C)  is  set  pref- 
erably at  the  middle  point  of  the  resistance  to 
start  with.  When  contact  is  made,  the  galvanometer 
will  swing  to  either  one  side  or  the  other,  depend- 
ing on  the  location  of  the  ground  Contact  (C)  is 
then  moved  along  the  resistance  wire  until  no  de- 
flection is  obtained  upon  the  galvanometer.  It  will 
be  evident  that  the  distance  from  (A)  to  (C)  of 
the  resistance  wire  will  represent  the  distance  from 
(A)   to  (G)   on  the  conductor  which  is  grounded. 

This  can  be  represented  by  the  following  for- 
mula, wherein  (L)  represents  the  total  length  of 
the  conductors  joined  together,  and  (AC)  and 
(EC)  represent  the  relative  distance  measured  on 
the  resistance  arm; 
AC       AG  AC         AG 

= ;  or  =^ .     Solving '.\G  = 

BC        BG  BG       L— AG 

A  C  (L  —  A  G) 


CB 
(L)    may   be   expressed   as   the   length  of   the   con- 
df.ctor    in    feet    where    the    two    conductors    wdiich 
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are  joined  together  are  of  the  same  size  or 
as  the  resistance  of  the  conductors  where  the  con- 
ductors are  made  up  of  two  or  more  different  sizes 
of  cable.  It  will  be  noted  that  this  test  is  independ- 
ent of  the  resistance  of  the  fault.  The  lesistance 
of  the  fault  should  be  low  enough  to  permit  a 
sufficient  amount  of  current  flow  to  allow  satisfac- 
tory indication  upon  the  galvanometer. 

A  Weston  portable  galvanometer  with  the  zero  in 
the  center  of  scale  is  used. 

This  loop  test  has  been  found  very  satisfactory  and 
on  lines  ranging  from  one  to  five  miles  in  length  the 
trouble  is  usually  located  within  100  or  200  feet,  and 
as, trouble  of  this  kind  usually  comes  in  manholes 
this  means  that  it  is  located  exactly. 

In  case  the  conductor  on  which  the  ground  occurs 
is  entirely  burned  in  two  and  the  insulation  at  the 
point  at  which  cable  is  damaged  is  sufficient  to 
withstand  i.ooo  volts  or  more,  the  ground  can  be 
readily  located  by  measuring  the  relative  charging 
current  from  each   end  of  the  cable. 
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Improvement  in  Toll-line  Telephone 
Systems. 

W.  \V.  Dean  of  Elyria,  O..  tlie  well-known  tele- 
phone engineer  and  inventor,  has  made  some  recent 
improvements  in  toll-line  systems  which  are  of  in- 
terest. By  toll  line  in  this  case  is  meant  lines  to 
which  arc  attached  some  form  of  coin-operated  tele- 
phone or  else  a  service   meter. 

The  object  of  the  invention  is  to  provide  means 
whereby  a  charge  may  be  made  for  each  use  of  a 
subscriber's  telephone  in  originating  a  connection  in 
which  the  subscriber  is  actually  placed  in  communi- 
cation with  the  party  called  for.  More  specifically 
it  is  to  compel  the  user  of  the  telephone  manually 
to  operate  his  toll  device,  whether  it  be  a  prepayment 
device  or  a  service  meter,  or  to  do  any  other  re- 
quired act  in  order  to  place  the  telephone  or  ac- 
cessor}'   apparatus    in    operative   condition. 

Another  object  is  to  make  the  necessity  for  such 
special  act  on  the  part  of  the  telephone  user  de- 
pendent upon  the  action  of  apparatus  at  the  central 
office  which  is  brought  under  the  control  of  a  switch 
at  the  sub-station  of  the  called  subscriber,  so  that 
the  subscriber  may  be  relieved  of  the  special  act 
and  the  coin  returned  or  no  charge  registered  on  the 
service  meter  when  the  connection  called  for  can- 
not be  made,  when  the  called  subscriber  fails  to 
respond  or  when  the  line  is  used  in  response  to  calls 
from   other   stations. 

Generally  speaking,  the  invention  consists  of  a 
blocking  device  for  preventing  telephonic  communi- 
cation from  a  toll-line  sub-station,  together  with  ap- 


of,  say,  500  ohms.  A  pair  of  contact  springs  (d') 
( d')  are  provided  in  the  toll  box,  normally  engaging 
one  another,  and  the  sliding  coin  receiver  carries 
an  insulated  lug  (d'l,  which  is  adapted  when  the 
receiver  is  pushed  in  to  deposit  the  coin  in  the  toll 
box  to  engage  one  of  the  contact  springs  and  sep- 
arate them.  .-X  polarized  electromagnet  is  provided 
in  the  toll  box,  the  magnet  having  a  centrally  pivoted 
tiUing  armature  (e').  This  armature  performs  three 
functions :  First,  when  in  its  normal  position  it 
prevents  the  coin  receiver  from  being  pushed  in ; 
second,  it  carries  a  visual  signal  (e"),  which  is  dis- 
played in  an  opening  of  the  toll  box  when  the  arma- 
ture is  tilted  in  a  contra-clockwise  direction,  and. 
third,  when  the  armature  is  so  tilted  it  serves  as  a 
relay,  closing  circuit  with  a  contact' anvil  (e').  The 
telephone  switch  lever  is  connected  with  the  limb 
(2)  of  the  telephone  line  by  a  conductor,  which 
includes  serially  the  transmitter,  the  windings  of  the 
polarized  magnet  (e),  and  the  contact  springs  (d') 
(d"),  in  the  order  named.  A  branch  conductor  is 
tapped  on  between  the  transmitter  (c')  and  the 
magnet  (e),  the  conductor  being  connected  with  the 
armature  of  the  magnet  and  with  the  spring  (d'), 
associated  with  the  sliding  coin  receiver.  The  con- 
tact (e')  is  connected  directly  with  the  limb  (i) 
of  the  telephone  line.  The  telephone  receiver  is  in- 
cluded, together  with  a  condenser  and  one  winding 
of  the  induction  coil,  in  a  conductor,  extending  from 
one  of  the  contacts  of  the  switch-hook  to  a  point 
between  the  transmitter  and  the  magnet   (e). 

The  other  contact  of  the  switch-hook  is  connected 
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paratus  at  the  central  office  for  actuating  the  blocking 
device,  the  apparatus  being  brought  under  the  con- 
trol of  the  called  subscriber  in  the  course  of  estab- 
lishing connection  between  the  toll  line  and  another 
line.  Mechanism  is  associated  with  the  toll  device 
at  the  toll-line  sub-station  and  adapted  for  manual 
operation  by  the  user  of  the  telephone  for  counter- 
acting or  reversing  the  blocking  mechanism  to  es- 
tablish the  operative  condition  of  the  system.  The 
telephone  user  at  the  toll-line  sub-station  is  thus 
not  compelled  to  operate  his  toll  device  until  con- 
nection has  been  actually  completed  with  the  line 
of  the  called  subscriber  and  the  called  subscriber 
has  responded.  When  the  called  subscriber  takes 
his  telephone  from  its  hook  to  answer  the  call,  the 
operation  of  the  blocking  mechanism  on  the  toll  line 
is  automatically  brought  about,  so  that  the  toll-line 
subscriber  is  obliged  to  operate  his  toll  device  in 
order  to  converse. 

The  accompanying  illustration  is  a  diagram  illus- 
trating a  telephone  toll  line  and  another  line  ex- 
lending  from  sub-stations  to  a  central  office  and 
a  pair  of  plugs  and  their  plug  circuit  at  the  central 
office  for  uniting  the  lines. 

The  usual  telephone  talking  and  signal-receiving 
apparatus  is  provided  at  the  sub-station,  together 
with  a  gravity  telephone  switch-hook  for  controlling 
the  circuits  through  the  apparatus.  In  addition,  the 
sub-station  is  provided  with  a  toll  box  or  prepayment 
device  for  receiving  coins,  the  toll  box  being  asso- 
ciated with  the  telephone  line,  so  that  the  deposit  of 
a  coin  is  necessary  in  order  to  transmit  a  signal  to 
the  central  office.  This  toll  box  is  provided  with 
a  coin  receiver  (d),  adapted  to  slide  to  and  fro 
in   its  framework. 

A  .sliding  plunger  is  moimted  in  the  coin  receiver 
and  is  adapted  to  be  engaged  by  a  coin  pressed  in 
the  receiver,  the  plunger  being  pushed  against  a 
contact  spring  (d')  to  connect  the  framework  of  the 
toll  box  with  the  contact  spring.  The  framework 
of  the  toll  box  is  grounded  through  a  resistance  coil 


with  the  limb  (i)  of  the  telephone  line  through  the 
other  winding  of  the  induction  coil.  Normally,  when 
the  telephone  is  not  in  use,  the  receiver  hangs  upon 
the  hook,  so  that  the  switch  lever  is  out  of  engage- 
ment with  its  contact  anvils.  But  when  the  tele- 
phone receiver  is  taken  for  use  the  lever  rises  and 
engages  with  both  of  the  contact  anvils.  The  usual 
polarized  signal  bell  is  included,  together  with  the 
condenser,  in  a  bridge  of  the  line  to  receive  incom- 
ing signals.  The  spring  (d')  is  thus  connected  with 
the  limb  (2)  of  the  telephone  line  by  way  of  the 
armature  (e')  and  the  windings  of  the  magnet,  and 
when  a  coin  of  suitable  size  is  placed  in  the  coin 
receiver  the  circuit  to  earth  through  the  resistance 
is  completed  at  the  contact  (d').  The  armature  of 
the  electromagnet  normally  rests  in  the  position 
shown,  so  that  the  arm  carried  thereby  is  in  the  path 
of  a  lug  carried  by  the  sliding  coin  receiver,  prevent- 
ing the  coin  receiver  from  being  pushed  in.  When, 
however,  the  magnet  (e)  receives  current  of  suitable 
direction,  it  will  tilt  its  armature  to  remove  the 
obstruction  and  permit  the  coin  receiver  to  be  pushed 
in  to  deposit  the  coin  in  the  cash  box,  and  at  the 
same  time  the  tilting  of  the  armature  will  close 
the  contact  (e")  and  also  display  the  signal  (e'). 
The  closing  of  the  contact  (e^),  it  will  be  observed, 
short-circuits    the   telephone   apparatus. 

Passing  now  to  the  apparatus  at  the  central  office, 
the  operator  is  provided  with  the  usual  answering 
and  calling  plugs  united  by  link  conductors  through 
the  windings  of  a  repeating  coil  for  connecting  tele- 
phone lines  together.  In  accordance  with  the  "cen- 
tral-battery system"  a  central  source  of  current  is 
connected  in  a  bridge  of  the  link  conductors  between 
the  windings  of  the  repeating  coil  in  a  manner  well 
understood.  The  side  of  the  battery  which  is  con- 
nected with  the  conductor  (7)  is  grounded,  and 
tne  other  or  free  pole  is  connected,  through  super- 
visory signal  lamps  with  the  third  contacts  of  the 
plugs.  When  one  of  the  plugs  is  inserted  in  a  spring 
jack,   this   third   contact   registers   with   the   testing 


of  the  jack,  which  is  grounded  through  the  cut-off 
relay,  so  tliat  upon  the  insertion  of  a  plug  in  the 
jack  of  any  line  the  cut-off  relay  associated  with 
that  line  is  excited  and  acts  to  disconnect  the  line-  J 

signal   apparatus    from    circuit. 

Station  (B)  is  illustrated  as  an  ordinary  telephone 
sub-station,  having  the  usual  telephone  apparatus  in 
a  bridge  of  the  line  and  a  gravity  telephone  switch 
for  controlling  the  circuit  of  the  bridge. 

The  operation  of  the  system  may  be  traced  as 
follows :  Supposing  the  subscriber  at  the  toll-line 
sub-station  (.\)  is  desirous  of  communicating  with 
subscriber  (B),  he  first  signals  the  central  office  by 
depositing  a  coin  in  the  coin  receiver.  This  closes 
the  circuit  of  the  limb  (2)  to  ground  through  the 
magnet  (e).  Current  now  ffows  from  the  grounded- 
line  battery  (b"),  through  the  line  relay,  out  over 
limb  (2)  of  the  line,  through  the  winding  of  magnet 
( e)  to  the  armature  thereof,  to  contact  spring  (d'), 
to  the  plunger  of  the  coin  receiver,  and  thence 
through  the  framework  of  the  toll  box  to  ground. 
Current  flowing  in  this  circuit  excites  the  line  relay 
at  the  central  office;  but  the  direction  of  current  is 
such  that  the  armature  of  the  polarized  magnet  (e) 
is  not  moved.  The  circuit  of  the  line  lamp  (b) 
at  the  central  office  being  completed  by  the  line  re- 
lay, the  lamp  is  lighted,  indicating  to  the  attendant 
that  a  connection  is  desired.  To  answer  the  call 
thus  made,  the  answ'ering  plug  is  inserted  in  the 
spring  jack  of  the  toll  line,  thus  cutting  off  the  line- 
signal  apparatus  from  the  circuit  and  connecting 
the  line  with  the  apparatus  in  the  plug  circuit,  in- 
cluding the  battery  (i).  It  will  be  understood,  of 
course,  that  the  operator  is  provided  with  the  usual 
telephone  and  calling  appliances.  The  subscriber  at 
the  toll-line  sub-station  having  removed  his  telephone 
from  its  hook,  converses  with  the  central-office  op- 
erator and  gives  her  the  number  of  the  subscriber 
wanted.  In  taking  his  telephone  from  its  hook  he 
has  closed  a  bridge  of  the  line,  including  his  tele- 
phone apparatus  in  the  usual  manner,  and  the  con- 
tact (e')  being  open  and  the  contacts  (d')  (d') 
closed,  the  circuit  is  in  operative  condition.  The 
magnet  (e)  is  unafltected  by  the  substitution  of  the 
battery  (i)  in  the  plug  circuit  for  the  line  battery 
(b"),  since  the  polarities  are  the  same.  In  practice 
one  battery  is  used  both  for  a  line-signal  battery 
and  for  the  battery  (i)  in  the  plug  circuit.  Super- 
visory relays  (n)  and  (0)  will  both  be  excited  at 
this  time  by  current  flowing  out  over  conductor  (7) 
of  the  plug  circuit  to  the  limb  (i)  of  the  telephone 
line,  through  the  telephone  apparatus  and  the  mag- 
net (e),  back  over  the  other  limb  (2)  of  the  tele- 
phone line  and  conductor  (8)  of  the  plug  circuit,  to 
the  negative  side  or  free  pole  of  the  battery.  Having 
ascertained  the  number  of  the  called  subscriber,  the 
operator  inserts  her  calling  plug  in  the  spring  jack 
of  the  called  line  and  signals  over  the  line  in  the 
usual  manner.  When  the  subscriber  at  station  (B) 
answers  the  call  by  removing  his  telephone  from  its 
hbok.  he  closes  a  bridge  of  the  line  conductors, 
thereb}-  closing  circuit  through  the  supervisory  re- 
lay, which,  being  excited,  closes  a  shunt,  including 
the  subsidiary  relay  (m').  The  relay  in  drawing  up 
its  armature  closes  a  circuit  to  ground  from  the 
free  pole  of  the  battery,  the  circuit  including  the 
armature  (1')  and  back  contact  of  the  relay  (1). 
Current  flowing  in  this  last-mentioned  circuit  through 
the  winding  (k')  excites  the  magnet  (k),  so  that 
both  armatures  are  drawn  up,  and  armature  (k') 
transfers  the  connection  of  conductor  (7)  from  the 
grounded  pole  of  the  battery  (i)  to  the  free  pole. 
Armature  (k")  in  closing  against  its  front  contact 
completes  a  path  to  ground  from  the  side  (8)  of 
the  plug  circuit  between  the  pole  of  the  battery  and 
the  relay  (o),  the  grounded  path  including  the  re- 
taining winding  ( k')  of  the  magnet  and  being  con- 
trolled by  the  armature  (!')  of  the  relay  (1).  Cur- 
rent flowing  through  the  .winding  (k*)  keeps  the 
magnet  excited  independent  of  current  in  the  winding 
(k*),  so  that  the  magnet,  once  excited,  is  rendered 
independent  of  further  changes  in  the  condition  of 
■  the  circuit  of  the  called  line.  The  operation  of  the 
electromagnetic  switch  brings  about  a  reversal  of 
current  through  the  magnet  (e)  at  the  toll-line  sub- 
station and  blocks  the  use  of  the  telephone  until  the 
calling  subscriber  operates  his  toll  device.  The  con- 
ductor (7)  being  connected  with  the  free  pole  of 
the  battery  (i).  the  circuit  of  the  negative  current 
is  traced  over  limb  (i)  of  the  telephone  line,  through  \ 
the  telephone  apparatus  at  the  toll-line  sub-station, 
through  the  windings  of  magnet  (e)  to  the  con- 
ductor (2),  to  the  spring  jack  at  the  central  office, 
to  the  conductor  (8)  through  the  supervisory  relay 
(o),  to  the  point  where  the  armature  (Ir)  is  tapped 
on,  thence  through  the  winding  (k*)  of  the  magnet 
(k),  to  ground  by  w-ay  of  the  armature  (T).  Cur- 
rent may  also  flow  from  the  battery  through  one 
winding  of  the  repeating  coil,  directly  to  the  arma- 
ture (k")  ;  but  enough  .current  takes  the  path  to 
the  sub-station  to  operate  the  relay  (e),  and  it  will 
be  noted  that  the  current  through  the  relay  has  been 
reversed.  The  armature  (e')  will  therefore  be  swung 
in  a  contra-clockwise  direction,  and  will  close  the 
contact  (e'),  thus  establishing  a  short-circuit  of  the 
telephone  apparatus  to  prevent  its  use,  at  the  same 
time  displaying  the  signal  (e')  and  removing  the 
obstruction  from  the  coin  receiver  (d),  so  that  the 
coin  receiver  may  be  pushed  in.  The  calling  sub- 
scriber, seeing  the  signal  displayed,  knows  that  the 
called  subscriber  is  waiting  and  that  the  coin  re- 
ceiver (d)  must  be  pushed  in  in  order  that  his  ap- 
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paratus  may  be  put,  in  condition  for  talking.  The 
calling  subscriber  will  then  push  in  on  the  button 
which  is  mounted  on  the  outside  of  the  coin  receiver, 
and  the  coin  receiver  will  slide  into  the  box  to 
deposit  the  coin.  As  the  receiver  slides  in  at  the 
moment  the  coin  is  disposed  of,  the  insulating  lug 
carried  by  the  coin  receiver  engages  the  contact 
spring  and  separates  it  from  the  contact  anvil  (d*), 
wherebv  the  circuit  of  the  limb  (2),  including  the 
magnet'  (e),  is  broken.  The  limb  (i)  of  the  tele- 
phone line,  however,  remains  closed  to  ground 
through  the  framework  of  the  box. 

The  calling  subscriber  at  the  toll-line  sub-station 
having  pushed  in  the  coin  receiver  as  far  as  it  will 
go  and  deposited  the  coin,  removes  the  pressure, 
whereupon  the  coin  receiver  is  returned  by  a  spring 
to  its  outer  position,  and  the  current  through  mag- 
net (e)  being  reversed  by  the  re-establishment  of 
the  normal  circuit  conditions  at  the  central  office,  the 
armature  (e')  of  the  magnet  is  tilted  to  break  the 
short-circuit  at  (e')  and  permit  the  use  of  the  tele- 
phone apparatus.  When  the  coin  receiver  (d)  re- 
turns to  its  outer  position  the  stop  (d")  is  with- 
drawn from  its  engagement  with  the  plunger  car- 
ried by  the  coin  receiver,  so  that  the  contact  with 
the  spring  (d')  is  broken  and  the  ground  removed 
from  the  line.  The  return  of  the  coin  receiver  also 
re-establishes  the  circuit  at  the  contact  points  (d') 
and  (d^).  The  two  subscribers  are  now  in  com- 
munication, and  no  further  act  on  the  part  of  the 
calling  subscriber  at  the  toll  station  is  necessary, 
since  the  releasing  device  (1)  at  the  central  office 
maintains  the  circuit  of  both  windings  (k')  (k*)  of 
the  blocking  switch  broken. 


ially  traversing  the  armature  will  obviously  result 
in  energetic  cooling  effects.  It  will  further  be  in- 
ferred that,  on  account  of  the  direction  the  lines  of 
force  of  the  transverse  magnetic  armature  fields,  as 
well  as  of  the  stray  fields  round  the  various  armature 
conductors,  the  magnetic  conductivity  is  consider- 
ably diminished  by  the  peculiar  arrangement  of  the 
armature  iron.  The  armature  reaction  will  there- 
fore be  low  and  the  self-induction  of  the  armature 


Dynamo  with  Longitudinal  Armature 
Plates. 

By  Dr.  Alfred  Gradexwitz. 

The  novel  type  of  dynamo  described  in  this  article 
is  intended  for  ensuring  a  more  satisfactory  ratio  of 
the  output  to  the  weight  of  the  machine  than  has 
hitherto  been  possible. 

The    output    of    electrical    machines,    apart    from 


FIG.     I.       DYNAMO    WITH     LONGITUDINAL     ARMATURE     PLATES, 

VIEW?. 

purely  mechanical  factors,  is.  as  is  well  known,  lim- 
ited b}'-  the  heating  of  the  material,  due  to  internal- 
energy  losses  as  w^ell  as  by  the  armature  reaction. 
Should  it  therefore  be  possible  to  reduce  the  inter- 
nal losses,  to  facilitate  the  removal  of  the  internal 
heat  and  to  act  against  the  armature  reaction,  a  cor- 
responding improvement  would  necessarily   result. 

Fig.  I  shows  the  arrangement  of  the  active  parts 
in  the  case  of  the  dynamo  being  designed  as  a 
direct-current  machine.  The  armature  core,  in- 
stead of  consisting  of  sheet-metal  rings  concen- 
tric with  the  axis,  is  made  up  of  sheet-metal 
disks  (a)  arranged  parallel  to  the  direction  of 
the  axis.  The  core  disks  are  united  in  bunches 
and  so  kept  in  position  by  flanges  as  to  to 
produce  wedge-shaped  air  gaps  between  the  dif- 
ferent disk  bunches.  The  lines  of  force  in  the 
inductive  magnetic  field  will  take  the  course  reprc- 


FIG.    3.     VIEW  SHOWING    METHOD  OF  MOUNTING  ARMATURE. 

coils  relatively  smaller  on  account  of  the  favorable 
influence  exerted  by  the  screen  effect  of  the  various 
armature  plates.  Fig.  2  is  a  picture  of  the  armature 
core  and  Fig.  3  shows  how  it  is  mounted  within  the 
tw'O  rows  of  poles. 

Regarding  the  question  whether  the  iron  losses  will 
be  smaller  than  an  ordinary  machine,  special  experi- 
ments had  to  be  made,  and  more  especially  since 
great  losses  by  Foucault  currents  were  anticipated. 
These  experiments  were  carried  out  by  Prof.  W. 
Kohlrausch,  director  of  the  Imperial  Physico-techni- 
cal  Institute  of  Charlottenburg,  Germany,  on  a  45- 
horsepower  continuous-current  motor.  The  machine 
was  first  made  to  drive  a  permanent  load  as  a  motor 
at  250  volts  pressure  at  the  terminals  and  150  amperes 
armature  current,  with  a  view 
to  ascertaining  the  heating  of 
the  armature  and  magnet  coils, 
the  number  of  revolutions  be- 
ing 610  per  minute.  Before 
the  experiments  were  begun 
the  surrounding  temperature 
as  well  as  the  resistance  of  the 
magnet  and  armature  coils 
had  been  measured.  After 
both  the  armature  and  magnet 
coils  had  assumed  a  station- 
ary temperature,  measurements 
were  repeated  and  by  calcula- 
tion from  the  increase  in  re- 
sistance the  surplus  tempera-- 
ture  of  the  armature  was 
found  to  be  27.3°  C.  and  that 
of  the  magnet  coils  54.5°  C.  These  low  figures  are 
evidently  due  to   the   efficient  cooling. 

The  magnet  coils  having  each  700  windings  and 
the  shunt-current  intensity  being  4.33  amperes,  the 
number  of  field-ampere  turns  per  pole  was  3,031. 
The  armature  windings  had  398  rods  and  ttie  arma- 
ture-branch  current  amounted  to   150-^2^75   am- 
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limeters  in  thickness  between  the  pole-cores  and  pole- 
slioes  the  air-gap  was  afterward  reduced  from  4.5 
millimeters  to  2.5  millimeters,  that  is,  by  45  per  cent, 
and  the  experiments  repeated  when  Curve  2  in  Fig.  4 
was  obtained.  The  brushes  in  these  experiments  also 
remained  in  the  geometrically  neutral  position.  No 
sparking  was  observed.     The  above  ratio  amounted 

700  X  3-6 

in  the  latter  experiment  only  to  =  0.675. 

3v30 

From  the  above  it  is  to  be  inferred  that  the  influ- 
ence of  the  armature  field  is  inappreciable. 

The  iron  losses  were  next  determined  from  tests 
at  no  load  for  different  numbers  of  revolutions  and 
degrees  of  saturation  of  the  armature  iron  according 
to  two  different  methods,  when  practically  agreeing 
loss  curves  (Fig.  5,  Curve  i)  were  found.  The 
weight  of  the  armature  plates  in  the  machine  ex- 
perimented on  being  145  kilograms,  the  iron  losses 
per  kilogram  or  per  cubic  centimeter  are  readily 
found  from  the  curves  for  all  degrees  of  satura- 
tion and  numbers  of  periods.  In  order  to  obtain 
comparative  data  the  curves  of  the  iron  losses  that 
would   ordinaril3''  occur    under   the  same   conditions 
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peres. 
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The   armature    had    therefore   for   each   pole 
-  X  75  X  ^  ^^  Z^li'^  ampere  turns.     The  ratio  of 


FIG,   2.      ARMATURE   CORE  HAVING  LONGITUDINAL   PLATES. 

sented  bj'  the  arrows.  The  sj-stem  of  field  magnets 
includes  two  pole  rings  placed  beside  one  another 
in  the  direction  of  the  axis,  each  two  corresponding 
poles  lying  close  to  one  another.  The  poles  of  ad- 
joining pairs  have  also  alternate  signs.  The  arma- 
ture windings  are  located  in  the  outer  parts  of  the 
gaps  between  the  various  sheet-metal  bunches. 

The  large  number  of  wedge-shaped  air  gaps   ax- 


field-ampere    turns    to    armature-ampere    turns    was 

3,031 

therefore  equal  to  — -  o.Sr, 

3.730 

The  brushes  were  with  all  loads  placed  in  the 
geometrically  neutral  zone.  No  sparking  was  ob- 
served. 

The  influence  exerted  by  a  diminution  of  the  <iir- 
gap  between  the  armature  and  pole  surfaces  was 
examined  afterwards.  To  do  this  the  machine  was, 
without  anjr  previous  alteration,  operated  as  gen- 
erator with  constant  tension  and  angular  speed 
and  loaded  gradually  while  the  shunt  current  re- 
quired was  being  observed.  Curve  I  in  Fig.  4  rep- 
resents the  values  of  the  shunt  currents  in  terms 
of  the  load.   By  interposing  sheet-metal  disks  two  mil- 
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FIG.    5.       COMPARATn'E   CURVES   OF   IRON    LOSSES. 

have  also  been  calculated  for  145  kilograms  of  sheet 
metal  and  plotted — Curve  2,  Fig.  3.  It  is  seen  that 
for  the  same  value  of  the  saturation  and  number  of 
periods  the  iron  losses  in  the  new^  type  of  dynamo 
are  considerably  smaller,  the  more  so  as  the  satura- 
tion is  less. 

The  following  is  a  record  of  the  weight  of  mate- 
rial of  the  machine : 

Armature  plates 145.0  kilograms. 

Armature  copper 57.7 

Magnet  copper 72.0 

Pole  casiac  with  pole  cores  and  pole  shoes 278.1 

The  remaining,  excepting  belt  disk  459.5 

1,012.3  kilograms. 

The  utilization  of  the  material,  in  spite  of  the 
rather  unfavorable  square  cross  section  of  the  pole- 
cores,  has  thus  been  found  to  be  very  satisfactory. 
The  air-gaps  and,  accordingly,  the  weight  of  the 
magnet  copper  could  moreover  be  reduced  consid- 
erably, as  seen  from  the  experiments  above  recorded. 
In  machines  lately  built  the  pole-cores  have  been 
given  a  circular  cross  section,  when  much  more  sat- 
isfactory results  were  obtained  and  only  two  kilo- 
grams of  copper  and  eight  kilograms  of  iron  were 
required  per  kilowatt,  with  an  output  of  50  kilowatts 
and  660  revolutions  per  minute.  These  conditions 
will  be  further  improved  to  a  high  extent  in  the 
case  of  greater  outputs,  and  the  same  design  is  suit- 
able also  for  alternating-current  machines. 

The  machine  is  manufactured  according  to  the 
patents  of  Mr.  C.  Dittmar  by  the  Schiittdorfer 
Maschinenfabrik   of   Schiittdorf,   Germany. 


The  Private  Trolley  Car. 

A  writer  in  the  St.  Louis  Globe-Democrat  speaks 
of  private  trolley  cars  in  the  following  terms:  "Ar- 
ranged with  a  sleeping  apartment,  a  drawing  room,  a 
kitchen  and  dining  room,  the  private  trolley  car  is 
an  interesting  development  of  the  interurban  elec- 
tric railroad  systems  of  the  country.  One  of  these 
cars  is  on  e-xhibition :  and  their  cost  being  so  far 
below  that  of  the  private  car  on  steam  railroads,  they 
are  quite  within  the  reach  of  persons  w'ho  can't 
afford  the  others.  When  the  electrical  lines  become 
more  numerous  and  more  generally  connected,  pri- 
vate trolley  cars  may  be  expected  to  appear  in 
flocks ;  they  are  less  expensive  than  the  smaller 
yachts.  They  only  require  a  'crew'  of  two — three, 
including  the  cook.  They  are  far  more  preferable 
than  automobiles,  being  safer,  more  comfortable  and 
moving  with  greater  speed.  The  landscapes  to  be 
seen  froin  their  windows  are  as  interesting  and  the 
occupants  have  the  time  to  look  at  them,  while  the 
automobilist,  who  must  watch  his  vehicle,  hasn't. 
Yachting  is  always  restricted  in  its  possibilities  by 
the  inevitable  necessity  that  to  enjoy  it  you  have  to 
stay  on  the  water;  whereas,  the  trolley  car  can  go 
nearly  everj-where  that  the  yacht  does  and  a  thou- 
sand other  places  besides.  Accidents  due  to  col- 
lisions of  trolley  cars  are  seldom  fatal,  though  rather 
frequent." 
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American  Society  of  Mechanical  Engineers  (annual  meet- 
ing).  New    York   City,    December  6th,    7th  and   8th. 
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A  VERY  excellent  address  is  that  of  Mr.  Waller 
Craig  Kerr,  entitled  "The  Point  of  View,"  and  de- 
livered lo  the  graduating  class  of  the  Stevens  In- 
stitute of  Technology  at  Hoboken,  N.  J.,   last  sum- 


mer. It  is  sane,  reasonable  and  uplifting — really 
helpful,  in  short.  It  was  especially  mtcnded  for 
young  engineers,  but  it  can  be  read  with  profit  by 
all  persons  thoughtful  enough  to  pause  on  occasion 
to  take  stock  of  their  accomplishment  in  life.  We 
have  been  for  some  time  endeavoring  to  find  space 
to  reprint  this  address  and  are  pleased  that  we  have 
succeeded  in   this  issue. 


Obviously  the  commercial  requirements  of  today 
call  for  a  printing-telegraph  system — one  by  which 
actual  printed  words  may  be  sent  atid  received,  in- 
stead of  the  slow  and  complicated  Morse  code,  yet 
the  telegraph  operator  of  the  present  time  bends  in 
the  same  position  over  his  key  and  sends  the  same 
system  of  dots  and  dashes  flashing  over  the  wire 
as  did  Morse  himself  over  50  years  ago.  Progress 
in  all  lines  of  electricity  since  the  invention  of  the 
telegraph  has  been  wonderful,  and  even  the  telegraph 
itself  is  now  far  different  in  the  details  of  its  con- 
struction and  the  scope  of  its  ^rpplication  than  it 
was  in  the  early  days,  its  utility  being  greatly  broad- 
ened in  that  a  single  wire  may  be  made  to  carry 
more  than  one  message  at  the  saine  time  and  even 
transmit  speech  as  well.  But  the  fact  remains  that 
in  all  these  years  inventors  have  been  unable  to 
break  away  from  the  M'orse  code,  wonderful  in 
itself  and  an  everlasting  monument  to  the  fame  of 
its  inventor,  but  hardly  the  most  adaptable  in  this 
time   of  fast  living  when   the  minutes   count. 

The  fact  that  the  printing  telegraph  is  not  to  be 
found  in  all  telegraph  offices  instead  of  the  Morse 
key  is,  however,  no  indication  that  great  effort  has 
not  been  expended  in  this  direction.  Neither  has 
this  effort  been  altogether  wasted,  for  many  in- 
ventors have  been  on  the  verge  of  success,  and 
every  time  this  has  been  the  case  the  goal  has  been 
made  easier  of  attainment  for  those  that  followed 
after.  Systems  of  printing  telegraphy  within  the 
last  two  or  three  years  have  been  fleveloped  by  vari- 
ous inventors  who  lay  claim  to  having  solved  the 
problem  and  who  have  operated  their  systems  in 
an  apparently  satisfactory  manner.  But  for  one  rea- 
son or  another,  often  on  account  of  too  complicated 
and  expensive  apparatus,  none  of  these  systems  has 
come  into  extensive  use.  But  in  the  same  manner 
that  the  autographic  method  of  letter  writing  in 
our  business  life  has  been  relegated  to  the  rear  and 
the  typewriter  substituted,  so  will  the  printing  tele- 
graph some  day  become  one  of  the  necessary  fac- 
tors in  the  rapid  transaction  of  business,  and  it  is 
to  be  hoped  that  this  day  is  not  very  far  distant. 


In  view  of  the  history  of  previous  exhibitions 
it  is  more  unfortunate  than  surprising  that  the 
sweet  bells  of  the  St.  Louis  Exposition  should  be 
jangled  over  the  question  of  awards  to  exhibitors. 
There  is  a  controversy  between  the  World's  Fair 
National  Commission  and  the  Exposition  Company 
over  the  question  of  the  former  body's  rights  in  the 
matter  of  approving  or  disapproving  the  lists  of 
awards  given  out  by  the  Superior  Jury.  It  is  re- 
ported that  the  National  Commission  is  determined 
to  yield  no  ground  in  the  dispute,  maintaining  that, 
under  the  law,  it  is  entitled  to  a  final  voice  in 
the  distribution  of  the  awards.  The  Exposition 
Company,  according  to  the  national  commissioners, 
has  been  disposed  to  ignore  the  federal  authorities, 
giving  out  lists,  or  partial  lists,  of  awards  to  the 
press  and  public  before  they  had  been  sent  to 
the  National   Commission  for  approval 

"Unless  the  Exposition  Company  concedes  our 
jurisdiction  in  this  matter  and  extends  to  us  the 
privilege  of  a  final  review  of  the  lists,  abiding  by 
our  decision,  we  shall  appeal  the  matter  to  Washing- 
ton," said  National  Commissioner  Frederick  A.  Betts 
recently.  "We  maintain  that  we  are  upheld  in  our 
position  by  the  law.  and,  if  necessary,  we  will  evoke 
the  law  to  settle  the  affair.  Our  position  is  the 
same  as  it  has  always  been — we  do  not  propose  to 
be  ignored  by  the  Exposition  Company  in  a  matter 
over  which  wc  are  supposed  to  exercise  final  juris- 
diction." The  Exposition  Company  is  understood 
to  have  taken  the  position  that  the  approval  of  the 
National  Commission  of  the  awards  announced  by 
the  Superior  Jury  is  a  matter  of  form  and  that  the 
disapprobation  of  the  National  Commission  could 
not  affect  awards  made  by  the  Superior  Jury. 
When   giving   out    the   lists   of   awards    for   publica- 


tion l>efore  they  had  been  approved  by  the  federal 
representatives,  the  Exposition  officials  explained 
that  the  lists  were  published  merely  as  a  report  of 
the  proceedings  of  the  jury  and  not  as  an  authentic 
and  final   list  of  awards. 

It  therefore  appears  that  no  ''authentic  and  final" 
list  of  awards  has  as  yet  appeared.  The  controversy 
is  only  another  evidence  of  the  unsatisfactory  condi- 
tion of  the  whole  exposition-award  system.  The 
jurors  are  men  of  standing  and  no  doubt  strive 
conscientiously  to  make  fair  awards.  But  they  are 
not  infallible  and  must  judge  by  the  exhibts  which 
arc  before  them.  Sometimes  a  false  impression  is 
thus  created.  If,  to  take  a  suppositious  case,  the 
Krupp  Works  made  no  exhibit  of  armor  plate,  con- 
fining their  display  to  other  products  of  their  fac- 
tory, and  if,  say,  some  English  company  did  dis- 
play armor  plate,  a  superlative  award  granted  to  the 
latter  would  not  necessarily  mean  that  its  armor 
plate  was  superior  to  that  of  the  German  concern. 
And  yet  the  "only  superlative  award  for  armor 
plate  at  the  St.  Louis  Exposition"  might  be  heralded 
abroad  and  create  a  misapprehension.  Then,  too, 
there  are  conflicts  of  authority,  as  in  the  present 
instance,  and  often  discredit  is  thrown  on  the  entire 
arrangement.  Inhere  is  certainly  room  for  reform 
in  the  whole  system  of  making  awards  at  interna- 
tional expositions.  An  equitable,  exact,  simple  plan 
should  be  devised  and  promulgated  at  the  lime 
exhibits  are  solicited. 


Big  things  are  promised  on  behalf  of  the  Chicago 
Subway  Company,  the  new  corporation  with  au- 
thori;:ed  capital  stock  of  $50,000,000  which  appears 
to  have  secured  control  of  the  fine  tunnel  system 
underlying  the  streets  of  Chicago's  downtown  busi- 
ness district.  It  is  said  that  the  men  back  of  the 
new  company  are  capitalists  controlling  or  influen- 
tial in  the  companies  owning  most  of  the  steam 
railroads  centering  in  this  city.  If  this  is  true,  the 
fact  is  of  especial  importance,  for  the  railroad  people, 
with  their  freight  terminals,  are  in  position  to  take 
full  advantage  of  the  plans  whi(;h  have  been  made 
for  the  electric  transportation  of  merchandise  on 
narrow-gauge  railways  in  the  tunnels.  Doubtless 
the  change  in  owners  will  mean  the  more  rapid 
development  of  a  system  by  which  freight  to  and 
f  1 LV  >  the  business  district  can  be  handled  more 
quickly  and  economically,  the  congestion  of  traffic 
m  the  downtown  streets  relieved,  and  pavements 
saved  from  much  wear  and  tear.  Not  only  will  the 
congestion  of  traffic  in  the  central  district  be  re- 
duced, but  many  horses  should  be  taken  off  the 
streets,  which  will  be  a  distinct  advantage.  The 
railroad  companies,  too,  should  be  able  to  deliver 
freight  to  the  door — the  sub-basement  door  or  ele- 
\ator  hatch — of  the  consignee,  as  express  packages 
are  delivered  now.  Not  only  freight  but  coal  will 
be  hauled  in  tunnels,  to  the  corresponding  relief 
of  the  streets,  as  everyone  who  is  familiar  with 
the  large  number  of  grimy,  bulky  coal  wagons 
constantly  in  service  on  the  downtown  thoroughfares 
will    admit. 

Much  has  been  printed  in  the  Western  Electrician 
describing  the  manner  in  which,  so  far  as  the  plans 
have  been  perfected,  this  desirable  result  is  to  be 
:;ccomplished.  Only  last  week  an  illustrated  article 
on  the  subject  was  a  leading  feature,  and  this  was 
only  one  of  several  articles  appearing  at  intervals 
since  the  issue  of  July  25,  1903,  when  the  freight- 
carrying  project  was  first  announced  in  this  journal 
in  a  column  article.  It  is  therefore  with  some 
amusement  that  we  read  squibs  such  as  the  follow- 
ing from  Everybody's  Magazine  for  December : 
■"'"he  New  York  subway  has  been  advertised  and 
celebrated  copiously.  Everybody  knows  about  it. 
Meanwhile  scarcely  a  word'  has  been  said  about  a 
great  and  original  Chicago  enterprise,  an  under- 
ground system  of  freight  transportation.  New  York 
.sends  passengers  out  of  the  air  and  sun  into  crypts. 
Chicago  hopes  to  i-elieve  the  congestion  of  the  streets 
by  carrying  freight,  coal  and  ashes  in  tunnels  25 
feet  under  the  ground."  In  view  of  the  interest  ex- 
cited by  the  underground  system  among  persons  con- 
versant with  transportation  problems  in  this  coun- 
try and  Europe,  the  naive  assertion  that  "scarcely  a 
word  has  been  said"  is  ludicrous.  It  would  be  more 
in  harmony  with  the  fitness  of  things  if  some  of 
the  popular  magazines  were  not  so  sure  of  things 
that  aren't  so. 
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Exhibits  Power  Plant  at  St.  Louis. 

By  Richard  H.  Pierce. 

The  power  plant  of  the  Exposition,  which  is  located 
in  the  Steam.  Gas  and  Fuels  Building  and  in  the 
west  end  of  Machinery  Hall,  furnishes  all  the  light 
and  power  used  in  the  service  of  the  Exposition.  It 
includes  the  big  pumps  for  fire  protection,  the  com- 
pressors for  the  compressed-air  service,  and  the  en- 
gines and  dynamos  which  furnish  electric  current  for 
all  the  lighting  of  the  grounds  and  buildings  and 
for  operating  the  Intramural  Railway,  the  automo- 
biles, the  electric  launches,  the  motors  for  pumping 
the  water  which  flows  over  the  Cascades,  and  the 
many  motors  throughout  the  grounds  and  buildings 
wherever  useful  work  is  done  or  exhibit  machinery 
operated. 

The  Exhibits  Power  Plant  comprises  that  portion 
(.  f  the  power  plant  which  is  composed  of  machinery 
and  apparatus  furnished  by  exhibitors.  It  includes 
$$  of  the  51  boilers  located  in  the  Steam,  Gas  and 
Fuels  Building,  together  with  their  accessories.  It 
includes  the  steam  engines'  and  generators  which  fur- 
nish all  the  electricity  for  operating  the  Intramural 
Railwaj'  and  the  arc-lighting  system,  and  one-half 
of  the  general  lighting  and  power  service  of  the 
Exposition.  It  also  includes  the  compressors  for 
compressed-air  service  and  the  engines  and  dj'namos 
which  furnish  the  power  for  operating  all  the  elec- 
trically driven  machinery  in  Machinery  Hall  and  in 
the  Ster-m,  Gas  and  Fuels  Building.  It  is  composed 
of  machinery  and  appliances  furnished  by  lig  ex- 
hibitors, including  the  leading  companies  both  of 
this  countr}'  and  Europe,  and  represents  a  market 
value  of  over  $i,coo,ooo. 

A  mere  cursory  inspection  of  the  power  plant  will 
entirely  fail  to  give  the  visitor  any  idea  of  its  plan 
and  scope.  All  that  is  apparent  to  one  so  viewing 
the  plant  is  a  number  of  large  and  ponderous  ma- 
chines, qrietly  m.oving  and  appearing  to  make  little 
effort  or  10  give  out  but  little  power.  The  thought- 
ful observer,  however,  may  here  behold  the  greatest 
and  incst  wonderful  of  all  the  processes  shown  at 
the  Exposition,  i.  e.,  the  process,  or,  rather,  series 
of  processes,  by  which  the  stored  energy  of  coal  is 
transformed  and  retransformed  by  successive  steps, 
appearing  in  the  furnaces  as  heat,  in  the  boilers  as 
the  energy  of  .steam,  in  the  engines  as  the  energy 
of  moving  masses,  and  in  the  dynamos  as  electricitv, 
to  be  distributed  by  unseen  wires  throughout  the 
vast  area  of  the  Exposition  and  again  transformed 
into  the  energy  of  turning  wheels,  of  flashing  lights 
and  rushing  waters. 

From  the  lime  the  coal  leaves  the  mines  it  is 
never  again  moved  by  the  hand  of  man.  Arriving 
on  the  track  in  the  west  end  of  the  Steam,  Gas  and 
Fuels  Building,  in  the  hopper  bottom  self-dumping 
cars  of  the  Exposition  company,  it  falls  by  gravity 
into  a  pit  beneath  the  track;  from  this  time  on  it 
is  automatically  handled  by  its  own  energy.  First, 
it  is  crushed,  then  elevated  into  a  large  storage  tank; 
from  here  it  is  conveyed  to  a  bucket  elevator  which 
carries  it  up  to  an  elevated  runway,  along  which  it 
is  again  carried  i-round  the  building  by  a  conveyor 
and  dropped  into  hoppers  in  front  of  each  individual 
boiler.  From  these  hoppers  it  falls  into  the  furn;!.ces 
upon  moving  grates,  along  which  it  continues  its 
course  until  what  remains  leaves  the  rear  of  the 
grates  as  ashes,  its  energy  having  been  given  up 
to  the  boilers,  transforming  their  contents  from 
water  into  steam. 

The  steam,  through  large  pipes  located  in  a  timnel, 
is  conducted  to  Machinery  Hall,  where  it  sets  into 
motion  the  huge  engines  which  drive  the  dynamos. 
In  these  the  energy  is  transformed  into  electricity, 
and  from  the  d3-namos  the  electricity  is  conducted 
by  cables  to  the  four  switchboards,  from  which  it 
is  distributed  through  thousands  of  miles  of  cables 
and  wires  to  all  parts  of  the  grounds  and  buildings. 
'ihe  cables  and  v.'ires  are  the  veins  and  arteries  of 
the  Expcsition,  and  the  power  plant  is  its  ever- 
throbbing  heart 

Although  the  conditions  of  an  exposition  are  such 
as  to  necessitate  the  use  of  various  sizes  and  types 
of  boilers,  engines,  dynamos  and  accessories,  instead 
of  a  number  of  units  of  uniform  type  and  size  (as 
is  common  in  modern  power-station  practice),  ne^'er- 
theless  the  Exhibits  Power  Plant  considered  in  detail 
is  thoroughly  representative  of  standard  types  and 
the  most  approved  practice. 

The  coal  is  handled  by  an  electrically  driven,  auto- 
matic conveying  system.  The  boilers  are  almost  all 
fired  by  mechanical  stokers  and  are  equipped  with 
induced  draft.  The  boilers  are  all  of  the  water- 
tube  typt.  Most  of  them  are  of  horizontal  type  and 
built  for  175  pounds  working  pressure.  There  are. 
however,  similar  boilers  designed  for  250  pounds 
pressure  to  furnish  steam  for  turbines ;  also  five  ver- 
tical boilers  and  seven  marine-type  boilers  of  Euro- 


pean make,  several  of  which  are  to  operate  at  300 
pounds  pressure.  The  plant  also  includes  feed  pumps, 
heaters,  purifiers  ?.nd  other  accessories,  all  furnished 
as  exhibits  by  firms  for  the  most  part  leaders  in  their 
respective  lines.  The  engines  and  dynamos  are  of 
varied  sizes  and  types,  but  each  by  itself  represents 
an  up-to-date  standard  type.  They  are  arranged  in 
several  distinct  systems,  according  to  the  service 
for  Avhich  ihey  are   suitable. 

The  general  lighting  and  po^\e^  service  is  fur- 
nished by  a  three-phase,  25-cycle,  6,600-volt  systtnn. 
In  this  service  there  are  four  generators,  ranging 
from  1,000  to  3,500  kilowatts  in  capacity.  One  'S 
driven  by  a  vertical  and  one  by  a  horizontal  stem 
turbine,  one  by  a  cross-compound  horizontal  and  one 
by  a  horizontal  and  vertical  compound  engine,  this 
being  the  largest  engine  in  the  plant,  having  an  eco- 
nomical rating  of  5,oco  horsepower  and  a  maximum, 
capacity  of  S,ooo  horsepower.  This  system  operates 
the  incandescent  lamps  and  motors  through  the 
grounds,  including  those  \vhich  drive  the  cascade 
pumps,  which  are  themselves  a  part  of  this  plant. 

The  arc-lighting  service  is  furnished  through 
constant-current  regulators  by  a  6o-cycle,  2,000-volt 
sj'stem.  The  generators  are  single-phase,  two-phase 
and  three-phase,  with  frequencies  of  50  and  60  cycles. 
The  engines  are  compound,  triple  and  quadruple  ex- 
pansion. The  quadruple  engine  has  six  cylinders 
and  is  operated  at  300  pounds  of  steam  and  at  a 
speed  of"333  revolutions  per  minute. 

The  Intrimural  Railway  is  operated  with  a  direct- 
current  550-volt  system.  All  the  generators  are  of 
one  t}pc  and  make,  but  the  engines  vary  in  make 
and  include  simple,  tandem  and  cross-compound 
horizontal,  and  cross-compound  vertical  types,  and 
one  generator  is  driven  by  an  impulse  waterwheel, 
the  water  pressure  of  300  pounds  per  square  inch 
being  furnished  by  a  triple-expansion  mining  pump 
located   adjacent   to  the  wheel. 

The  power  service  in  Machinery  Hall  is  furnished 
from  a  250-volt  direct-current  system.  The  types  of 
engines  and  dynamos  for  this  service  are  all  different 
and  include  a  direct-connected  gas-engine  unit,  op- 
erated with  gas  generated  by  a  producer  located  in 
the   Steam,   Gas  and  Fuels  Building. 

All  the  large  steam  engines  in  the  plant  are 
equipped  with  condensing  apparatus  of  the  most 
modern  types,  including  both  jet  and  surface  con- 
densers. 

The  entire  power  plant  has  a  capacity  of  35,000 
horsepower  at  normal  rating  of  engines,  and  a  total 
maximum  capacity  of  over  50,000  horsepower. 


The  full  list  of  the  names  of  exhibitors  in  the 
Exhibits  Pov/er  Plant,  alphabetically  arranged,  is  as 
follows: 

Acton,  John,  Brooklyn,  N.  Y. ;  American  Engine 
Company,  Bound  Brook,  N.  J. ;  American  Steam 
Gauge  and  Valve  Manufacturing  Company,  Boston, 
Mass. ;  American  Steam  Meter  Company,  Chicago, 
111. ;  Alberger  Condenser  Company,  New  York  city ; 
Allis-Chalmers  Company,  Milwaukee,  Wis.;  Arm- 
strong Bros.  Tool  Company,  Chicago,  111. ;  Ashton 
Valve  Company,  Boston,  Mass.;  Aultman  &  Taylor 
Machinery  Company,  Mansfield,  Ohio ;  Barnes,  B. 
F.,  Company,  Rockford,  111. ;  Baum  Separator  and 
Machine  Company,  Manheim,  Pa. ;  Blake,  George  F., 
Manufacturing  Company,  New  York  city;  Bradley 
Manufacturing  Company,  Pittsburg,  Pa.;  Bristol 
Company,  The,  Waterbury,  Conn.;  Brown-Corliss 
Engine  Company,  Corliss,  Wis. ;  Brown  Hoisting 
Machinery  Company,  Cleveland,  Ohio;  Buckeye  En- 
gine Company,  Salem,  Ohio;  Buffalo  Forge  Com- 
pany, Buffalo,  N.  Y. ;  Builders  Iron  Foundry,  Provi- 
dence, R.'  I.;  Bullock  Electric  Manufacturing  Com- 
pany, Cincinnati,  Ohio ;  Burt  Manufacturing  Com- 
pany, Akron,  Ohio;  Cameron,  A.  S.,  Steam  Pump 
Works,  New  York  city;  Carey,  Philip,  Manufac- 
turing Company,  Lockland,  Ohio;  Chicago  Pneu- 
matic Tool  Company,  Chicago,  111.;  Clonbrock 
Steam  Boiler  Company,  Brooklyn,  N.  Y. ;  Consoli- 
dated Engine  Stop  Company.  New  York  city ;  Con- 
nersville  Blower  Company,  Connersville,  Ind. ;  Cook- 
son,  T.  J.,  Cincinnati,  Ohio;  Crosby  Steam  Gauge 
and  Valve  Company,  Boston,  Mass. ;  Crocker- 
Wheeler  Conlpany,  Ampere,  N.  J. ;  Crane  Company, 
Chicago,  111.;  Dearborn  Drug  and  Chemical  Works, 
St.  Louis,  Mo. ;  Deming  Company,  Salem,  Ohio ; 
Direct  Separator  Company,  Syracuse,  N.  Y. ;  Doble, 
Abner,  Company,  San  Francisco,  Cal. :  Dunham, 
C.  A.,  Company,  Marshalltown.  Iowa;  Duesseldorf- 
Ratinger-Rohrenkesselfabrik,  Ratingen,  near  Dues- 
seldorf,  Germany;  Eyermann,  Peter,  St.  Louis,  Mo.; 
Elsaessische  Maschinenbau-Gescllschaft,  M'uelhausen, 
Germany;  Fairbanks,  Morse  &  Co.,  Chicago,  III.: 
Famous  Filter  Company,  St.  Louis.  Mo. ;  Fisher 
Governor  Company,  Marshalltown.  Iowa ;  Flower. 
Walter  L.,  &  Co.,  St.  Louis,  Mo. ;  Fort  Wayne 
Electric  Works,  Fort  Wayne,  Ind. ;  Fowler,  John,  & 
Co.,  Leeds,  England;  Gardner  Governor' Company, 
Quinc}'.  111. ;  General  Electric  Company.  Schenec- 
tady-, N.  Y. :  Goetze,  Friedrich,  Burscheid,  near  Co- 
logne, Germany;  Goulds  Manufacturing  Company, 
Seneca  Falls,   N.  Y.;  Gould  &  Eberhardt,  Newark, 


N.  J.;  Green  Engineering  Company,  Chicago,  111.; 
Greene,  Tweed  &  Co.,  New  York  city;  Greenwnld, 
I.,  &  E.  Company,  Cincinnati,  Ohio;  Harrisburg 
Foundry  and  Machine  Works,  Harrisburg,  Pa.; 
Harrison  Safety  Boiler  Works,  Philadelphia.  Pa.; 
Heine  Safety  Boiler  Company,  St.  Louis,  Mo.; 
Hisey-Wolf  Machine  Company.  Cincinnati.  Ohio; 
Holmes  Metallic  Packing  Company,  Wilkesbarre, 
Pa.;  Hooven,  Owens,  Rentschler  Company,  Hamil- 
ton, Ohio;  Huyette,  P.  B.,  Philadelphia,  Pa.;  Ide, 
A.  L.,  &  Sons,  Springfield,  111.;  Jeanesville  Iron 
Works  Company,  Hazleton,  Pa.;  Katzenstein,  L.,  & 
Co.,  New  York  city;  Kunkle,  E.  B.,  Company,  Fort 
Wayne,  Ind.;  Lagonda  Manufacturing  Company, 
Springfield,  Ohio;  Laidlaw-Dunn-Gordon  Company, 
Cincinnati,  Ohio ;  Lane  &  Bodley  Company,  Cincin- 
nati,. Ohio;  Lidgerwood  Manufacturing  Company, 
New  York  city;  Lombard  Governor  Comany,  Bos- 
tdn,  Mass. ;  Lukenheimer  Company,  Cincinnati,  Ohio ; 
Manzell  Bros.,  Buffalo,  N.  Y.;  Medart  Patent  Pul- 
ley^ Company,  St  Louis.  Mo.;  Minerallac  Company. 
Chicago,  111.;  Murray  Iron  Works  Company,  Bur- 
lington, low^;  National  Electric  Companv.  Milwau- 
kee, Wis. ;  National  Equipment  Company,'  St.  Louis, 
Mo.;  National  Steam  Pump  Companv.  Upper  San- 
dusk-y,  Ohio;  Neal  &  Brinker  Company,  New  York 
city;  Nicholson,  W.  H.,  &  Co.,  Wilkesbarre,  Pa.; 
Niclausse,  J.,  &  A.,  Paris,  France;  Niles-Bement- 
Pond  Company,  New  York  city;  Northern  Elec- 
trical Manufacturing  Com.pany,  Madison,  Wis. ;  Nor- 
ton Emery  Wheel  Company,  Worcester.  Mass. ;  Nu- 
gent, William  W.,  &  Co.,  'Chicago.  111.;  Otis  Ele- 
vator Company,  New  York  city;  Pawling  &  Har- 
nischfeger,  Milwaukee,  Wis.;  Pittsburg  Gauge  and 
Supply  Company.  Pittsburg.  Pa.;  Pure  Water  En- 
gineering and  Construction  Company,  Johnston-n, 
Pa.;  Reed,  F.  E.,  Company,  Worcester,  Mass.;  Reli- 
ance Gauge  Column  Company.  Cleveland.  Ohio; 
Reliance  Machine  and  Tool  Works,  St.  Louis,  Mo.; 
Schaeffer  S?  Budenberg  Manufacturing  Company. 
Brooklyn,  N.  Y. ;  Schuette-Kessel-Konsortium,  Gee- 
stemuende,  near  Bremerhaven.  Germany;  Seebohm 
&  Dieckstahl  Company,  Sheffield,  England;  Shaw 
Electric  Crane  Company,  Muskegon,  Mich. ;  Sher- 
wood Manufacturing  Company,  Buffalo,  N.  Y. ; 
Shultz  Belting  Company,  St.  Louis.  M'o. ;  Sirocco 
Engineering  Company,  New  York  city;  Sight  Feed 
Oil  Pump  Company,  Milwaukee,  Wis. ;  Skinner  En- 
gine Company,  Erie,  Pa. ;  Societe  Alsacienne  de 
Constructions  Mecaniques,  Belfort,  Alsace:  Societe 
Anonyme  '  des  Etablissements  Delaunay  Belleville, 
St.  Denis  (Seine),  France;  Societe  I'Eclairage  Elec- 
trique,  Paris,  France ;  Sorge,  A.,  Jr.,  &  Co.,  Chicago, 
III ;  Standard  Gauge  Company,  Syracuse.  N.  Y. ; 
Stanley  Electric  Manufacturing  Company,  Pittsfield. 
Mass.;  Steam  Appliance  Company,  Milwaukee,  Wis.; 
Stepto,  John,  Shaper  Company,  Cincinnati,  Ohio; 
Stilwell-Bierce  &  Smith-Vaile  Company,  Dayton, 
Ohio;  Wagner  Electric  Manufacturing  Company.  St. 
Louis,  Mo.;  Walker  Electric  Company.  Philadelphia. 
Pa. ;  Warren  Electric  Manufacturing  Companv,  San- 
dusky, Ohio:  Warren  Steam  Pump  Company,  War- 
ren, Mass. ;  Weber  Gas  and  Gasoline  Engine  Com- 
pany, Kansas  City,  Mo. ;  Wheeler  Condenser  and 
Engineering  Company,  New  York  city;  Wilmarth 
&  Mbrman,  Grand  Rapids,  Mich. :  Wood.  R.  D.,  & 
Co.,  Philadelphia,  Pa. ;  Worthington,  Henrv  R.,  New 
York  city;  Yale  &  Towne  Manufacturing  Company, 
New  York  city. 


Street-railway  System  in  Ottawa  May 
Become  Property  of  City. 

A  Canadian  correspondent  of  the  Western  Elec- 
trician writes  that  the  City  Council  of  Ottawa, 
Ont.,  has  approached  the  Ottawa  Electric  Railway 
Company  with  the  view  of  purchasing  the  road,  and 
that  the  secretary  of  the  railway  company  has  sent 
a  reply  stating  the  directors  will  ask  the  shareholders 
to  sell  out  their  shares  at  $250  a  share,  the  market 
value  being  $230,  payment  to  be  made  in  city  of 
Ottawa  four  per  cent,  bonds.  The  secretary  ex- 
plains that  the  original  shareholders  have  been  pur- 
chasing any  shares  that  were  for  sale,  and  are  not 
selling  any.  There  are  io,oco  shares  in  all,  so  tliat 
the  offer  is  to  sell  the  road  for  $2,500,000. 

A  sub-committee  of  the  council  has  reported  that 
if  it  cannot  make  satisfactory'  arrangements  for  the 
purchase  of  the  road,  equipment,  waterpower  and 
franchise  of  the  company  the  city  will  buy  the  stock, 
the  council  proposing  to  pay  for  the  road  with 
municipal  bonds  bearing  interest  at  four  per  cent,, 
and  it  is  figured  out  that  with  a  surplus  of  profits 
around  $ioo,coo  a  year  from  the  road  there  would 
be  a  suflicient  amount  for  the  liquidation  of  the 
interest  charges  and  a  substantial  balance  to  the  com- 
pany's credit.  The  franchise  of  the  road  does  not 
expire  for  20  years,  and  the  road  is  increasing  in 
value  very  rapidly,  as  are  also  its  earnings. 

Since  making  its  first  offer  to  sell,  the  company 
has  increased  the  selling  price  to  $3,000,000.  to  cover 
the  bonded  indebtedness  of  $500,000.  The  financial 
statement  of  the  company  for  the  last  year  shows 
earnings  of  over  S12S.C00,  after  paying  running  ex- 
penses. The  profit  for  the  year  was  over  $94,000. 
The  company  for  years  has  paid  a  dividend  of  eight 
per  cent. 
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Chicago  Freight  Tunnels  Pass  into 
New  Hands. 

The  property  of  the  Illinois  Tunnel  Company, 
which  owns  the  20  odd  miles  of  freight  tunnels 
under  the  loop  district  of  Chicago,  has  been  taken 
over  by  a  new  holding  company,  just  incorporated 
at  Trenton,  N.  J.,  with  a  capital  stock  of  $50,000,000, 
to  be  known  as  the  Chicago  Subway  Company. 
The  new  company  is  backed  by  the  leading  steam 
railroads  entering  the  city,  and  as  these  roads  will 
be  directly  benefited  by  the  tunnel  system  through 
the  improved  method  of  transferring  and  distrib- 
uting freight,  the  plan  is  to  have  them  directly 
interested  in  the  further  development  of  the  under- 
ground scheme. 

Readers  of  the  Western  Electrician  have  been  kept 
well  informed  of  the  progress  and  development  of 
th  Chicago  freight  tunnels,  and  it  is  only  necessary 
10  state  here  that  more  than  20  miles  of  the  system 
are  complete  and  electric  locomotives  are  already 
earning  a  revenue  for  the  company  in  the  way  of 
removing  e.NCavations  from  the  large  buildings  now 
in  course  of  erection. 

The  Illinois  Tunnel  Company  will  continue  to  be 
the  operating  corporation  under  the  charge  of  Presi- 
dent A.  G.  Wheeler,  but  a  new  board  of  directors 
composed  of  practical  railroad  men,  it  is  said,  will 
be  put  in  office.  .'Xmong  the  names  of  those  inter- 
ested in  the  new  company  and  who  are  suggested 
as  probable  directors  are  Edward  H.  Harriman, 
controlling  the  Union  Pacific  and  Southern  Pacific 
systems,  and  a  strong  factor  in  the  management  of 
the  Chicago  and  .\lton,  Illinois  Central  and  other 
railroads :  James  Stillman.  president  of  the  Na- 
tional City  Bank  of  New  York  and  representing  rail- 
road interests  in  the  East  and  West;  Jacob  H. 
SchifT.  member  of  the  firm  of  Kuhn,  Loeb  &  Co.. 
and  a  factor  in  the  Pennsylvania  and  other  roads, 
and  P.  A.  Valentine  of  Armour  &  Co.,  and  a  director 
in  a  number  of  railroads.  Ernest  Cassel,  interested 
in  the  London  "tube"  railway,  and  Robert  Fleming, 
the  English  banker,  who  is  credited  with  the  reor- 
ganization of  the  .\tchison,  Topeka  and  Santa  Fe 
railroad,  are  others  who  are  said  to  be  interested. 

It  is  stated  that  the  new  development  has  nothing 
to  do  whatever  with  the  recent  reports  of  a  possible 
street-railway  subway  for  the  city,  and  the  following 
official  statement  from  President  Wheeler  makes 
clear  the    object   of  the   new   deal : 

"The  tunnels  finished  under  the  streets,  to  prove  of 
great  benefit  to  the  community,  must  have  the  traffic 
diverted  from  the  streets  and  transported  through 
the  tunnels.  While  no  question  was  ever  in  anyone's 
mind  that  ultimately  this  would  be  accomplished,  yet 
to  have  the  community  reap  the  benefit  of  the  removal 
of  such  congestion  at  once  it  became  necessary  that 
the  parties  controlling  the  steam  railroads  with  ter- 
minals in  Chicago  should-  be  interested  in  the  tun- 
nels and  immediately  use  the  tunnels  for  the  trans- 
fer of  the  freight  from  the  railroad  terminals  to  the 
basements   of   the   business    houses. 

'"To  produce  this  result  and  get  the  tunnels  in 
full  operation  at  the  earliest  dnte  the  holders  of 
two-thirds  of  the  stock  of  the  Illinois  Tunnel  Com- 
pany sold  their  stock  to  a  corporation  called  the 
'Chicago  Subway  Company,'  this  corporation  being 
controlled  by  the  owners  of  all  of  the  steam  rail- 
roads that  terminate  in  Chicago,  and  represented 
by  E.  H.  Harriman  and  James  Stillman  of  the  Na- 
tional City  Bank,  New  York  city;  Kuhn,  Loeb  & 
Co.,  through  Jacob  H.  Schiff,  and  P.  A.  Valentine 
of  Chicago,  who  is  the  local  representative  of  the 
railroad  interests," 


ring  with  steam  shut  oflf  will  pound  the  track  with 
the  heavy  connecting  rods,  loosening  spikes  and 
jarring  ties. 

.  Four  duplex  Diesel  engines  will  furnish  the  neces- 
sary power  for  the  dynamo  of  a  single  locomotive. 


Locomotive  to  be  Operated  by  Diesel 
Engine. 

The  Southern  Pacific  Railroad  Company  is  said 
to  have  contracted  for  a  distinctly  new  type  of  loco- 
motive which  wdl  be  tested  for  railroacl  service;  it 
was  designed  by  Joseph  H.  Hoadley.  A  Diesel  en- 
gine will  be  used  to  drive  dynamos  which  will 
furnish  electrical  power  for  the  propulsion  of  the 
train.  The  points  of  advantage  which  this  type 
has  over  the  ordinary  steam  locomotive,  it  is 
thought,  will  bring  about  considerable  economy  of 
operation.  The  steam  locomotive  has  to  carry  its 
fuel  and  water,  amounting  to  a  weight  at  the  be- 
ginning of  the  run  of  about  25  tons,  with  the  addi- 
tional weight  of  the  tender.  With  the  Diesel  engine 
the  efficiency  is  much  higher  and  the  weight  of  the 
fuel  required  for  a  long  run  is  comparatively  small. 

The  new  type  of  locomotive,  being  driven  by  mo- 
tors, allows  of  a  much  h)ngcr  wheel  base  than  in 
a  steam  locomotive,  wherein  the  wheel  base  is  lim- 
ited by  the  length  of  the  connecting  rod,  which  with 
good  design  cannot  be  much  over  12  feet  long  for 
high  speed.  The  lengthened  wheel  base  takes  off 
much  of  the  strain  on  the  rails  at  sharp  airves.  In 
coasting  down  grades  the  new  type  of  locomotive 
will  run  smoothly,  while  a  reciprocating  engine  run- 


Ohio    Interurban    Men    Discuss   the 
Freight  Question. 

The  subject  of  freight  business  was  thoroughly 
discussed  at  a  meeting  of  the  Ohio  Interurban  Rail- 
way .Association  in  Toledo  on  November  17th.  The 
meeting  was  held  at  the  Boody  House,  and  besides 
a  good  attendance  of  the  Ohio  members,  a  number 
were  present  from  Indiana  and  Michigan.  It  was 
the  general  opinion  of  all  present  that  some  arrange- 
ments must  be  made  for  the  interchange  of  freight 
business,  not  only  among  the  electric  roads,  but  with 
the  steam  roads  also.  The  electric  roads  originate 
a  great  deal  of  business  which  they  have  trouble  in 
handling,  because  they  cannot  send  it  through  to  its 
destination.  Could  rates  be  made  through,  over 
other  electric  roads  and  steam  roads,  then  the  plan 
would  prove  profitable  to  all  concerned.  William  J. 
Green  of  the  Springfield,  Troy  and  Piqua  and  Gen- 
eral Superintendent  Tarkington  of  the  Detroit,  Mon- 
roe and  Toledo  Short  Line,  favored  going  to  the 
Legislature  for  a  law  compelling  steam  roads  to  ex- 
change business  with  the  electric  lines,  providing 
they  would  not  make  the  arrangement  voluntarily. 

-Another  feature  entered  into  this  discussion.  Not 
all  the  electric  roads  are  in  position  to  handle  ex- 
press and  freight  business  extensively.  Some  are 
constructed  of  light  material  and  are  not  equipped 
with  the  right  kind  of  cars  for  the  work.  But  even 
these  do  some  business,  and  until  they  can  take  an 
equal  hand  in  the  business  it  will  be  necessary  to 
protect  them  in  some  way. 

The  mileage  coupon  book  was  explained  and  its 
merits  discussed,  with  the  hope  that  many  other 
roads  wnll  recognize  its  advantage  and  take  it  up. 
At  the  present  time  something  like  15  roads  have 
adopted  the  system  and  put  it  into  use. 

Messrs.  Coen  of  the  Lake  Shore,  Young  of  the 
Toledo,  Bowding  Green  and  Southern,  and  Green  of 
the  Springfield,  Troy  and  Piqua,  were  appointed  a 
committee  to  prepare  a  proposition  on  standard  rules 
for  checking  baggage.  General  Superintendent  Tark- 
ington of  the  Detroit,  Monroe  and  Toledo  Short 
Line  invited  the  members  to  take  a  trip  to  Detroit 
in  a  special  car  over  his  line,  and  most  of  them  ac- 
cepted.    They    returned    to    Toledo    about    midnight. 


Gas-engine   Plant  for  Electric   Railway. 

A  somewhat  unique  departure  from  established 
methods  in  electric  traction  has  recently  been  un- 
dertaken at  Warren,  Pa.  The  Warren  and  James- 
town Street  Raihvay  Company  is  equipping  an  al- 
ternating-current single-phase  electric-railway  .sys- 
tem to  operate  between  Warren,  Pa.,  and  Jamestown, 
N.  Y.,  for  which  power  will  be  supplied  by  gas 
engir.es  operating  upon  natural  gas.  The  equipment 
is  now  being  constructed  by  the  Westinghouse  Com- 
panies at  Ei-ist  Pittsburg,   Pa. 

ITie  power  station  will  be  located  at  Stoneham, 
Pa.,  two  miles  from  Warren.  The  initial  equipment 
will  consist  of  two  gas  engines,  each  of  500-brake- 
horsepower  capacity.  They  will  be  of  the  horizontal 
single-crank  double-acting  type,  direct  connected  to 
two  260-kilowatt  generators  furnishing  current  at 
voltage  sufficient  for  direct  use  upon  the  high-tension 
transmission  line.  The  power  equipment  also  com- 
prises a  5S-horsepower  gas  engine  for  operating  an 
air  compressor  and  exciter  unit.  Natural  gas  will 
be  used,  furnished  by  the  local  distributing  com- 
pany. In  this  district  the  gas  has  a  calorific  value 
of  about  1,000  British  thermal  units  per  cubic  foot. 

Transformer  sub-stations,  five  in  number,  will  be 
located  along  the  right-of-way.  These  will  receive 
the  high-tension  current  from  the  transmission  line 
and  reduce  the  voltage  to  such  an  extent  as  to  ren- 
der it  more  suitable  for  use  in  single-phase  motors. 
The  present  motive-power  equipment  will  comprise 
four  quadruple  sets  of  single-phase  motors,  each 
approximately   50-horsepower   capacity. 

An  interesting  feature  of  the  system  is  the  ar- 
ran.gement  for  operating  the  alternating- current  mo- 
tors upon  the  direct-current  trolley  lines  within  the 
city  limits. 

The  Warren  and  Jamestown  street  railway  is  not 
a  newly  organized  system,  as  it  has  operated  part 
of  the  present  lines  for  a  period  of  11  years.  Three 
years  ago  the  company  began  experimenting  with  the 
i:!^i:  of  gas  power,  with  sufficient  success  to  iufluer.ce 
it  in  the  now  exclusive  adoption  of  gas  engines  for 
the  entire  power  generation.  The  operation  of  the 
new  system  will  be  watched  with  much  interest  by 
the  engineering  public. 


Chicago  Street-railway  Situation. 

The  much-talked-of  and  long-delayed  unification  of 
the  Chicago  City  Railway  Company  and  the  LTnion 
Traction  Company  seems  at  last  to  have  been  accom- 
plished, and  this  move  is  at  least  favorable  to  a 
more  speedy  settlement  of  the  franchise  question. 
The  only  thing  which  has  stood  in  the  way  of  a 
merger,  it  is  said,  has  been  the  securing  of  the 
money  necessary  to  buy  out  the  South  Side  com- 
pany. This  contin.gency,  it  is  said,  has  been  met  by 
the  injectioii  of  new  blood  into  the  situation  in  the 
persons  of  John  J.  Mitchell  and  Marshall  Field  of 
Chicago. 

The  entering  of  a  new  set  of  financiers  into  the 
deal  and  the  announcement  that  the  new  interests 
have  about  completed  a  consolidation  bring  a  ray  of 
hope  for  a  solution  of  the  traction  puzzle.  A  fran- 
chise ordinance  covering  the  entire  surface  system, 
and  at  once  considering  the  claims  of  both  com- 
panies  can   now  be   framed. 

Whether  the  present  tentative  ordinance  for  the 
Chicago  City  company  will  be  brought  before  the 
City  Council  before  the  spring  election,  if  at  all, 
cannot  be  said.  It  is  more  likely  that  a  new  ordi- 
nance containing  in  a  general  way  the  sentiment  of 
the  present  tentative  one  but  covering  both  systems 
will  be  drawn  up. 

All  the  persons  connected  with  the  LTnion  Trac- 
tion Company  talk  as  if  they  considered  the  pro- 
posed acquirement  of  the  Chicago  city  property  as 
practically  assured.  It  was  explained,  however,  there 
would  be  no  nterger,  in  the  strict  meaning  cf  the 
word.  There  are  legal  and  economic  objections  to 
this.  What  is  expected  to  be  done  is  to  acquire 
control  of  the  Qiicago  City  stock  and  then  make 
some  kind  of  a  leasing  arrangement  by  which  the 
two  companies  would  be  under  the  same  manage- 
ment. The  legal  identity  of  each  would  be  pre- 
served. 

The  plans  formulated  contemplate  also  the  union 
without  any  referendum  to  the  underlying  com- 
panies of  the  Union  Traction.  What  is  done  will 
be  in  the  name  of  the  Union  Traction  Company 
alone  and  outside  of  the  underlying  corporations, 
which  will  not  be  direct  parties  to  it. 


Pocket  Volt-ammeter. 

The  accompanying  illustration  shows  a  small 
pocket  meter  that  is  made  by  the  Detroit  Electric 
Company  of  Detroit,  M'ich.  The  instrument  is 
handsome  and  durable  and  there  are  no  wheels  or 
^"prings  in   the  mechanism  to  get  out  of  order  and 


POCKET   VOLT-AMMETER. 

the  parts  are  not  intricate.  As  seen  by  the  picture, 
the  instrument  is  shaped  like  a  watch  and  may  be 
carried  conveniently  in  the  pocket.  The  leads  are 
brought  together  in  a  terminal  plug.  The  instru- 
ment is  a  volt-ammeter  and  may  be  made  to  read 
either  volts  or  amperes  up  to  three  or  30,  respect- 
ively. 


Proposed  New  Railway  Power  House  at 
Lafayette,  Ind. 

The  street-car  lines  in  Lafayette,  Ind.,  which  are 
a  part  of  the  Ft.  Wayne  and  Wabash  Valley  Trac- 
tirm  Company's  system,  are  to  have  a  new  $200,000 
power  plant.  This  was  determined  on  November 
17th  by  the  officials  of  the  company,  who,  with  east- 
ern capitalists  and  several  experts,  are  now  making 
a  lour  of  inspection  of  the  entire  system.  The 
nev.-  power  plant  will  be  constructed  with  a  view  to 
serving  interurban  lines  with  power.  The  entire 
.system  is  to  be  overhauled.  The  Ft.  Wayne  and 
Wabash  Valley  Traction  Company  is  now  building 
from  Logansport  to  Lafayette.  A  further  extension 
southwest  is  contemplated.  The  ea.stern  terminal  of 
ihe  system  will  be  Lima.  Ohio,  and  the  western. 
Champaign,  III,  The  official  party  consisted  of 
Charles  ilurdock,  C.  D.  Eumions,  W.  K.  Schoepf, 
V.    R.   Duncan   and   Mr.   Elliott. 
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Automatic  Pump  Controller. 

'I'lie  accompanying  illnstiations  show  an  auto- 
matic pump  controller  designed  by  the  Westinghouse 
Electric  and  Manufacturing  Company  tor  use  with 
polyphase  motors  of  from  five  to  50  horsepower 
capacity.  By  its  use,  the  pump  is  automatically 
started  when  the  water  in  the  tank  falls  below  a 
predetermined  level  and  is  again  automatically 
stopped  when  the  water  reaches  a  certain  depth. 
The    actuating    power    is    a    single    combination    of 


FIG.    I.      AUTOMATIC  POMP  CONTROLLER. — FRONT   VIEW. 

ropes  and  levers,  as  shown  in  the  accompanying  dia- 
gram, connected  with  a  float  in  the  tank,  and  with 
the  starting  lever  of  the  device.  It  is  thoroughly 
reliable  in  its  action  and  no  attendance  is  necessary 
except  the  occasional  inspection  all  machinery  re- 
ijnires. 

In  principle  the  controller  consists  of  a  Westing- 
house  oil-immersed  auto-starter,  with  a  starting  and 
stopping  mechanism  connected  by  a  link  as  shown  in 
Fig.  I  and  governed  by  a  weighted  le\er.  This  lever 
moves  freely  through  an  arc  of  138  degrees  in  a  slot 
in  the  drum  of  the  automatic  de\'ice,  falling  this 
distance  when  the  action  of  the  float  has  turned 
the  drum  sufficiently  to  lift  the  weight  just  past  a 
perpendicular  position.  As  the  water  level  is  low- 
ered, the  drum  is  turned  by  the  falling  float  and  the 
weight  is  slowly  lifted  until  it  reaches  and  passes 
an  upright  position  and  falls  through  138  degrees, 
throwing  the  handle  to  a  full  running  position  and 
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FIG.    2.      AUTOMATIC   PUMP   CONTROLLER. — DIAGRAMMATIC 
VIEW   OF   LEVER   MECHANISM. 

Starting  the  pump.  As  the  water  rises,  the  rising 
float  turns  the  drum  in  the  opposite  direction  and  the 
weight  is  lifted  until  it  falls  to  its  original  position, 
throwing  the  handle  in  the  opposite  direction  to  the 
"off"  position  and  stopping  the  pump. 

In  order  to  secure  an  even  and  gradual  action 
of  the  auto-starter,  the  impetus  of  the  falling  weight 
is  checked  by  the  action  of  a  dash  pot,  which  can  be 
adjusted  to  regulate  the  speed  of  the  movement. 
The  weight-arm  or  lever  moves  loosely  upon  the 
shaft,  and  as  it  falls  it  compresses  two  spiral  springs. 
These  are  coiled  loosely  around  the  shaft  and  press 
against  a  casting  which  is  keyed  to  the  shaft,  but 
which  is  prevented  from  turning  by  a  pawl  held 
by  notches  in  the  main  casting.  The  weight-arm 
compresses  the  springs  and  then  trips  the  pawl 
which  the  springs  move  quickly  to  the  next  notch. 
The  pawl  is  tripped  three  times  in  the  downward 
movement  of  the  weight.  Each  time  it  is  tripped 
it  allows  the  shaft  to  be  turned  a  certain  distance 
by   the   compressed   springs,   and   the  autcv-starter   is 


thrown  through  the  three  notches,  starting  or  stop- 
ping the  motor. 

The  attachment  for  operating  the  controller  shown 
in  the  diagram.  Fig.  2,  is  designed  for  use  when  the 
controller  is  placed  below  the  tank.  If  desired,  the 
controller  may  be  mounted  above  the  tank,  a  rod 
being  attached  to  the  float  and  passed  through  the 
end  of  the  lever  replacing  the  rope  illustrated  and 
the  stop-balls  being  attached  to  this  rod.  Owing 
to  the  many  different  conditions  of  installation  and 
the  simplicity  of  the  float  mechanism,  the  Westing- 
house  company  does  not  furnish  this  portion  of  the 
outfit,  but  simply  the  controller  as  illustrated. 


Commutator  Truing  Devices. 

A  uniformly  smooth  surface  concentric  with  the 
axis  of  rotation  is  the  first  factor  in  efficient  opera- 
tion of  any  commutator  machine.  Devices  for  truing 
commutators  are  of  interest  and  the  accompanying 
illustrations  represent  three  types  that  are  manu- 
factured by  the  Fort  Wayne  Electric  Works  of 
Fort    Wayne,    Ind. 

Fig.  I  shows  the  shaft-type  truing  device,  w'hich  is 
designed  for  mounting  directly  on  the  shaft  of  the 
armature  or  on  the  pedestal  of  small  machines  hav- 
ing removable  bearing  caps.  In  many  cases  where 
it  is  not  inconvenient  to  remove  an  armature  from 
the  bearings  this  device  is  satisfactory.  In  street- 
car barns  and  repair  shops  work  of  this  nature  can 


FIG.    I.       SHAFT-TYPE    TRUING    DEVICE. 

be  done  at  night.  When  mounted  on  the  shaft,  as 
shown,  the  device  is  revolved  about  the  commutator 
with  the  shaft  as  a  bearing  and  the  tool  is  moved 
across  the  commutator  by  a  screw  actuated  by  a 
detent   clamp    fastened   to   the    shaft. 

The  pedestal-type  shown  in  Fig.  2  is  designed 
for  mounting  on  the  bearing  pedestal  in  place  of 
the  bearing  cup.  When  this  device  is  used  the 
armature  is  revolved  in  its  own  bearings  by  means 
of  a  handle  clamped  to  t<ie  pulley.  If  the  bearing- 
bolt  holes  are  not  the  right  distance  apart  to  take 
the  device  on  its  own  base,  a  pair  of  bolsters  are 
used.  The  bolsters  allow  variation  from  four  inches 
to  15  inches  in  distance  across  shaft  between  bolt 
holes.  This  device  can  be  mounted  on  any  pedestal 
having   dimensions    within    these   limits. 

The  tool  has  a  horizontal  travel  of  21  inches,  be- 
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FIG.    2,       PEDESTAL-TYPE  TRUING    DEVICE. 

ginning  three  inches  inside  the  fastening  bolt  in  the 
base  of  the  device  and  a  vertical  adjustment  of 
\2  inches,  beginning  four  inches  from  the  center 
of  shaft  without  bolsters,  or  six  inches  with  bolsters. 
This  device  will,  therefore,  when  mounted  on  the 
Ixaring  pedestal,  be  suitable  for  machines  having 
a  commutator  diameter  under  36  inches. 


For  generators  having  the  brush  mechanism 
mounted  on  a  voke  carried  by  the  field  frame  the 
yoke-t3'pe  truing  device  shown  in  Fig.  3  is  recom- 
mended. The  yoke  type  consists  of  a  carriage  for 
the  tool  holder  having  a  screw  feed  and  a  bracket 
for  attaching  to  the  brush  yoke.  The  bracket  re- 
places two  brush-holder  brackets  on  the  brush  yoke 
and  is  made  to  fit  the  yoke  of  the  particular  ma- 
chine on   which   it   is  to   be   used.     The  carriage   is 


FIG.     3.       YOKE-TYPE    TRUING    DEVICE. 

made    in    two    sizes,    either    of    which    can   be    used 
with  any  one  of  13  different  brackets. 

The  yoke-type  truing  device  is  made  in  such  sizes 
and  combinations  of  parts  as  to  be  suitable  for  any 
of  the  company's  direct-current  generators  or  mo- 
tors having  brush  mechanism  carried  on  the  frame 
of  the  machine.  The  size  of  frames  for  which 
this  device  is  adaptable  runs  from  25  to  800  kilo- 
waits. 


Meter  Patent  Litigation. 

A  decision  of  considerable  importance  was  handed 
down  by  the  Circuit  Court  of  the  United  States  for 
the  District  of  Indiana  on  November  ist,  it  being 
in  the  case  of  the  Siemens  &  Halske  Company,  com- 
plainant (General  Electric  Company),  versus  the 
Duncan  Electric  Manufacturing  Company.  The 
complainant  claimed  infringement  of  three  patents 
(Nos.  550,823.  604,465  and  698.653)  on  electric  me- 
ters granted  to  the  defendant,  Thomas  Duncan,  and 
assigned  by  him  to  complainant. 

One  claim  was  in  controversy  in  the  first -named 
patent,  but  the  court  held  that  the  defendant's  pat- 
ent at  the  time  he  applied  for  it  could  not  claim  pri- 
ority and  therefore  had  to  be  construed  strictly. 
This  being  the  case,  the  patents  which  were  assigned 
to  the  complainant  are  not  infringed  by  the  ap- 
paratus  now  manufactured  by  the  defendant. 

The  decision  of  the  court  as  to  the  remaining 
two  patents  was  based  upon  details  of  the  mechanism 
and  the  bill   was  dismissed  for  want  of  equity. 


Chicago  Meeting  of  the  Institute, 

The  next  meeting  of  the  Chicago  branch  of  the 
American  Institute  of  Electrical  Engineers  will  be 
held  on  November  29th,  and,  pursuing  this  plan,  the 
Chicago  meetings  will  hereafter  be  held  on  the  Tues- 
day next  following  the  New  York  meetings. 

The  paper  of  the  evening  will  be  by  Mr.  James 
Lyman  of  the  General  Electric  Company,  Chicago, 
upon  "Recent  Observations  of  European  Lighting 
and  Railway  Practice."  This  paper,  together  with 
the  two  papers  read  at  the  New  York  meeting — 
^'Factors  Influencing  Subway-motor  Specifications," 
by  Lewis  B.  Still  well,  and  ''Problems  on  Electric 
Traction  on  the  Long  Island  Railroad,"  by  O.  S. 
Lyford,  Jr. — will  be  discussed. 


Lighting  Rates  in  Brooklyn  to  be  Re- 
duced. 

A  reduction  in  the  price  of  electric  current  will 
be  made  in  Brooklyn,  to  take  effect  on  January  ist. 
The  reduction  is  in  the  retail  rate  and  will  have  a 
bearing  on  the  bills  of  the  majority  of  the  con- 
sumers, though  some  of  the  large  or  wholesale  con- 
sumers will  not  be  affected.  Lender  the  new  figures 
the  maximum  rate  instead  of  being  20  cents  is  15 
cents  per  kilowatt-hour,  with  material  reductions 
for  increased  hours  of  burning.  For  the  first  and 
second  hours'  average  daily  consumption  the  price 
will  be  15  cents  per  kilowatt-hour;  third  and  fourth 
hours,  10  cents;  fifth  and  sixth,  yVi  cents,  and  in 
excess  of  si.x  hours  five  cents  per  kilowatt-hour. 
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Ohio  Telephone  Notes. 

Advance  sheets  of  tlie  report  of  the  secretary  of 
state  show  that  within  the  last  year  36  telephone 
and  telegraph  companies  have  been  organized,  with 
a  combined  capital  stock  of  $927,750.  Within  the 
same  time  companies  have  added  $1,982,700  to  tlieir 
capital  stock.  The  year  has  not  been  as  good  for 
the  development  of  telephone  business  as  some  in 
the  past. 

Chimes,  in  place  of  the  regular  telephone  bells,  are 
being  given  a  trial  at  the  Colonial  and  Euclid  hotels 
by  the  Cleveland  Telephone  Company.  In  places  it 
would  be  much  better  to  have  a  different  signal 
than  the  harsh  bells  now  in  use,  and  should  the 
chimes  prove  satisfactory,  they  may  be  adopted  in 
all  places  where  the  noise  of  the  other  style  of  bells 
is  unpleasant. 

The  Merchants'  Police  and  District  Telegraph 
Company  of  Covington,  Ky.,  has  made  a  motion  to 
have  its  case  transferred  from  the  Circuit  Court 
to  the  United  States  court.  As  the  Kineons,  who 
own  the  company,  have  been  cited  to  answer  for 
contempt  of  court,  the  question  now  is  whether  their 
suit  can  be  transferred  until  the  accused  are  purged 
of  the  charge. 

George  C.  Kappes,  formerly  night  manager  of  the 
main  Bell  exchange  at  Cincinnati,  will  be  manager  of 
the  new  Canal  exchange,  just  opened.  This  ex- 
change is  modeled  upon  the  latest  designs  for  tele- 
plione  work  and  is  up  to  date  in  every  particular. 
The  third  floor  of  the  building  is  devoted  to  the 
operating  department,  while  the  second  contains 
lounging  rooms  and  other  conveniences.  The  first 
floor  will  be  used  for  telephone  stores  and  a  school 
of  instruction  for  operators.  It  was  necessary  to 
change  5,000  numbers  when  the  exchange  was  cut 
in,  This  will  prove  a  great  addition  to  the  Bell 
service  in  Cincinnati.  H.  Schumard  will  succeed 
Mr.  Kappes  as  night  manager  at  the  main  exchange. 

P.  W.  Huntington  &  Co..  bankers  at  Columbus, 
took  the  last  block  of  $150,000  of  Citizens'  Telephone 
stock  a  few  days  ago,  and  none  is  now  left  on  the 
market.  Eugene  Gray  &  Co.  are  associated  with 
the  bank  in  the  deal  which  disposed  of  half  of  the 
last  lot- of  stock  issued  by  the  company. 

Sol.  P.  Kineon  of  Cincinnati  has  succeeded  in 
connecting  his  lines  in  Cincinnati  with  Butler,  Ky., 
which  is  reached  by  line  of  the  Home  Telephone 
Company  of  Louisville.  This  will  eventually  give 
the  Kineon  lines  connection  with  all  the  southern 
territory  covered  from  Louisville.  Several  other 
points  in  Kentucky  are  also  reached  by  the  Kineon 
lines.  As  the  company  in  Covington,  in  which  the 
Kineons  are  interested,  has  been  enjoined  from  build- 
ing or  operating  lines,  Mr.  Kineon  was  compelled 
to  construct  this  line  himself,  and  is  operating  it 
in  an  individual  capacity.  He  secured  permission 
from  owners  of  houses  in  Covington  to  string  his 
wires  over  their  tops.  It  seems  that  the  competitors 
of  ifr.  Kineon's  enterprises  in  Covington  have  mis- 
taken the  individual  lines  for  company  property,  and 
brought  their  injunction  suit  against  the  Merchants' 
Police  and  District  Telephone  Company,  which  does 
not  own  these  lines.  C. 


lines  added  to  the  list  of  achievements.  At  9:30  Sen- 
ator Fairbanks  called  for  Wa.shiugton  and  the  con- 
nection was  made  quickly.  The  chief  executive  and 
the  newly  elected  vice-president  conversed  for  sev- 
eral minutes,  after  which  Mrs.  Roosevelt  and  Mrs. 
Fairbanks  chatted  for  a  while,  while  the  guests  at 
each  end  of  the  copper  'wire  listened  smilingly.     S. 


Indiana  Telephone  Items. 

The  Wabash  Telephone  Company  has  installed  a 
new  switchboard  in  Monroe  City  to  accommodate  its 
increased  patronage. 

The  Greenwood  Telephone  Company  has  increased 
its  capital  stock  from  $10,000  to  $15,000  for  the 
purpose  of  making  improvements  and  extensions. 
E.  A.  Robinson  is  president. 

The  Nostrom  Lock-out  Telephone  Coinpany  of 
Muncie  has  filed  incorporation  papers  with  the  sec- 
retar>'  of  state.  The  capitalization  is  $600,000.  The 
company  proposes  to  manufacture  telephones,  tele- 
phone parts,  devices,  supplies,  instruments,  appli- 
ances, etc.,  and  other  electrical  machinery.  George 
A.  Ball,  John  S.  Smith  and  A.  L.  Johnson  are  the 
principal  incorporators. 

The  New  Long-distance  Telephone  Company  is 
preparing  to  build  a  line  between  Columbus  and 
Hope  in  Bartholomew  County. 

A  new  company  composed  of  F.  P.  Lyons.  E.  L. 
Peter,  W.  E.  Collane,  J.  H.  Copeland,  Henry  Rein- 
hart  and  others  has  purchased  and  taken  over  the 
New  Co-operative  Telephone  Company's  property 
in  Flora.  These  men  a  few  weeks  ago  purchased  the 
Miller  system  at  Flora  and  the  two  systems  have 
been  merged.  The  new  coinpany  has  incorporated 
as  the  Flora  Telephone  Company  and  the  capital 
stock  is  $25,000.  A  large  number  of  citizens  of 
Carroll,  Cass,  White,  Clinton  and  Tippecanoe  Coun- 
ties  arc   interested    in    the   company. 

The  Central  Union  Telephone  Company  has 
bought  the  Independent  telephone  system  at  Bunker 
Kill  in  Miami  County  and  is  now  coupling  on  the 
customers  of  the  local  line  to  its  own  line.  J.  H. 
Wiles  was  the  owner  of  the  local  system  and  the 
purchasing  company  contemplates  many  improve- 
ments. 

The  latest  evolution  in  telephoning  in  Indianapolis 
has  been  installed  by  the  Denison  Hotel  in  its  grill- 
room. The  Central  LTnion  has  put  in  a  complete 
c(|uipment  of  tl-.e  newly  patented  automatic  cafe 
telephone.  .\  patron  may  talk  with  friends  or 
transact  business  while  he  eats. 

The  telephone  was  quite  a  factor  in  Indiana  in 
the  collection  of  election  returns  immediately  follow- 
ing the  recent  election.  The  systems  now  reach 
.every  county  in  the  state,  while  the  long-distance 


Telephone   News  from   the   Northwest. 

The  local  telephone  company  at  Albert  Lea,  Minn., 
has  cl'.anged  over  180  automatic  telephones  to  a 
central-energy  manual  system. 

The  local  exchange  at  Sparta,  Wis.,  is  being  re- 
built. The  rates  have  been  adjusted,  $2.25  per  month 
bcuig  charged  for  business  connections  and  $1.50  for 
residences. 

The  Tri-state  Telephone  Company  has  opened  a 
toll  booth  in  Benson,  Minn.,  and  has  applied  to  the 
council   of  Rochester,  Minn.,   for  toll  privileges. 

The  Twin  City  Telephone  Company  of  Minneap- 
olis and  St.  Paul  has  issued  its  regular  quarterly 
directory.  The  pages  have  been  made  somewhat 
longer  and  the  type  is  set  solid,  in  order  to  keep  the 
book  from  becoming  too  bulky.  The  toll  connections 
have  increased  to  the  point  where  it  takes  several 
pages  to  include  them  all.  The  list  of  subscribers 
using  private  branch  exchanges  and  interior  systems 
shows   a   good   increase   from   three   months   ago. 

A.  E.  Cronquist,  J.  A.  Lang  and  F.  E.  Payne  have 
been  granted  a  franchise  for  a  local  telephone  ex- 
change at  Erskine.   Minn. 

An  elTort  is  being  made  to  bring  about  the  merger 
of  the  telephone  systems  at  Mt.  Sterling,  Iowa, 
under   one   managem.ent. 

A  franchise  has  been  voted  at  Estherville,  Iowa, 
to  a  local  telephone  company,  which  will  enter  into 
coinpetition  with  the  Western  Electric  Company.  It 
has  incorporated  as  the  Emmet  County  Telephone 
Ccmpany,  capitalized   at  $50,000. 

The  Mutual  Telephone  Company  will  put  in  a  new 
exchange  at  Stuart,  Iowa. 

The  Nebraska  Telephone  Company  is  putting  in 
new  cables  costing  $35,000,  to  accommodate  the  in- 
crease in  subscribers  which  is  expected  during  the 
coming  year,  at  Omaha,  Neb. 

F.  W.  Miller  and  others  have  incorporated  as 
the  Council  Bluffs  (Iowa)  Independent  Telephone 
Company,  with  $ico,ooo  capital.  The  company  will 
ask  for  a  franchise  shortly.  E.  H.  Lougee  is  presi- 
dent. 

J.  W.  Ward  of  Little  Falls  has  purchased  the 
local    telephone   exchange   at    Sauk   Center,    Minn. 

R. 


Michigan  Telephone  Matters. 

Th.e  convention  of  the  Upper  Peninsula  district 
managers  of  the  Michigan  State  Telephone  Com- 
pany was  held  a  few  days  ago  at  Marquette  and 
was  the  first  meeting  of  its  kind,  but  hereafter  the 
managers  will  assemble  in  conference  every  six 
months.  All  sections  of  the  peninsula  were  repie- 
sented  and,  in  addition.  President  Jackson,  General 
Manager  Ladd  and  Attorney  Thompson  of  Detroit 
were  present.  The  reports  show  that  local  business 
everywhere  was  satisfactory  and  that  long-distance 
service  was  such  as  to  be  seriously  taxing  facilities. 
Among  other  improvements  contemplated  is  an  ad- 
ditional toll  line  from  Detroit  to  the  straits  with 
the  viev/  of  an  extension  to  Marquette. 

There  is  some  trouble  between  the  Ypsilanti  coun- 
cil and  the  Independent  Telephone  Company  over 
the  attempt  to  tear  up  the  street  to  lay  conduits.  It 
seems  that  the  company  is  doing  this  under  its  state 
rights,  but  the  council  was  to  establish  the  route. 
The  committee  which  was  to  establish  a  route  did 
so,  but  had  never  reported  back  to  the  council.  The 
telephone  company  accepted  the  route  and  has  at- 
tempted to  go  to  work.  It  is  also  stated  that  a  bond 
was  ordered  filed  to  insure  that  the  streets  be  left 
in  as  good  a  condition  as  before  the  excavation.  The 
city  claims  that  no  such  bond  was  filed,  although  the 
company  states  that  a  copy  of  it  will  be  sent. 

The  Michigan  State  'Telephone  Company  is  in- 
troducing a  new  cable  system  in  Mt.  Clemens,  which, 
when  completed,  will  be  one  of  the  finest  telephone 
lines  in  the  state.  This  exchange  has  an  immense 
amount  of  state  line  work.  W. 


Bell  Output  for  October. 

A  substantial  increase  in  gross  output,  accom- 
panied by  a  heavy  record  of  returned  instruments, 
characterized  the  October  instrument  statement  of 
the  American  Telephone  and  Telegraph  Company, 
the  exhibit  being  as  follows: 

October:  i')04.  iyo3.  1902. 

Gross  output..... 113,760  111,749  92.601 

Returned 50,772  40,885  37.155 

Net  output 62,988  61,864  55,446 

January  I  to  October  31  : 

Gross  output 990.369  923.978  900,935 

Returned 125,697  408,716  383,844 

Net  output 564,672  515,262  517,091 

Total  outslandinK 4.344.189    .   3.665.582       3.042,697 


GENERAL  TELEPHONE  NEWS. 

The  Farmers'  Mutual  Telephone  Company  has 
been  incorporated  at  Seattle,  Wash.,  with  a  capital 
of  $200,000.     C.  S.  Wiley  and  others  are  interested. 

The  Bell  Telephone  Company's  exchange  at  Og- 
den.  LTtah,  is  being  inspected  by  Architect  Kletting 
of  Salt  Lake  with  a  view  to  drawing  plans  for 
doubling  the  size  of  the  plant.  A  new  switchboard 
has  been  ordered  for  Ogden  at  a  cost  of  about 
$35,000. 

The  exchange  of  the  Macon  County  Telephone 
Company  at  Decatur,  111.,  was  damaged  a  few  days 
ago  by  fire  which  destroyed  the  Decatur  Hotel  and 
other  buildings.  The  escape  of  the  telephone  girls 
from  the  operating  room  on  the  fourth  floor  of  the 
Arcade  Building  was  prevented  by  smoke,  and  it 
was  only  by  the  prompt  action  of  Manager  Hankins 
and  the  firemen  that  the  girls  were  rescued  through 
the  windows.  The  loss  to  the  telephone  company  is 
estimated  at  $3,000. 

The  question  as  to  the  status  of  the  telephone 
girls  in  Paris,  raised  at  the  time  of  M'iss  Sylviac's 
prosecution,  was  settled  definitely  recently  by  the 
decision  of  the  Correctional  Appeal  Court.  Mr. 
Boulloche,  who  was  prosecuted  about  the  same 
time  as  Miss  Sylviac  for  the  use  of  offensive  lan- 
guage to  telephone  girls  and  condemned  to  pay  a 
$25  fine,  has  been  acquitted,  the  court  finding  that 
telephone  employes  are  mere  public  servants,  and 
not    functionaries   or   representatives   of   authority. 

After  the  smoke  of  the  supposed  war  between  the 
Bell  and  the  Independent  interests  at  Lima,  Ohio, 
has  cleared  away  it  seems  that  not  much  damage 
has  been  done.  One  would  be  led  to  believe  the 
Independents  had  about  given  up  hope  all  through 
that  section  if  the  reports  could  be  believed.  George 
Risser  of  the  Ottawa  exchange  seems  to  have  gone 
over  to  the  Bell,  but  Van  Wert,  Celina,  St.  Marys, 
Delphos  and  other  places  that  were  called  into  con- 
ference with  representatives  of  the  Bell  people  held 
out  apparently,  and  it  is  now  stated  that  they  will 
continue  their  allegiance  to  the  United  States  Tele- 
phone Company  for  long-distance  service.  The  lat- 
ter has  contracts  with  the  local  companies  that  would 
probably  involve  them  in  litigation  should  they  go 
over  to  the  Bell  people. 

Tlie  Elyria  Telephone  Company  of  Elyria.  Ohio, 
is  just  completing  its  new  multiple-tap  cable  sys- 
tem. The  company  has  installed  several  thousand 
feet  of  underground  cable  and  more  than  100,000 
feet  of  aerial  cable.  A  new  multiple  common-bat- 
tery switchboard  has  also  just  been  completed.  It 
is  the  intention  of  the  company  to  offer  several 
different  kinds  of  service,  such  as  individual  service, 
party-line  service  and  measured  service,  which  will 
apply  to  both  business  and  residence  telepliones. 
The  engineering  and  management  of  the  plant  are 
under  the  supervision  of  Mr.  L.  W.  Stanton  of 
Chicago.  Mr.  Stanton,  together  with  Mr.  E.  H. 
MacPherson,  chartered  accountant  under  the  Cana- 
dian government,  went  over  a  number  of  the  leading 
telephone  bookkeeping  systems  and  worked  out  one 
applicable   to  this   particilar   plant. 


TELEPHONE  MEN. 


Dwight  Wallick.  an  electrician  employed  by  the 
York  Telephone  Company  for  the  last  five  years, 
has  resi.gucd  his  position  with  that  company.  He 
has  accepted  a  similar  position  with  the  Pennsyl- 
vania Telephone  Company. 

J.  M.  Flannagan  of  Lansing  has  been  appointed 
local  manager  of  the  Michigan  State  Telephone 
Coinpany  at  Albion.  He  succeeds  E.  B.  Emery,  who 
has  been  the  manager  for  about  a  year  and  who  will 
go  to  Jackson  to  continue  in  the  employment  of  the 
telephone  company. 

F.  J.  Wakefield,  manager  of  the  Wyandotte  tele- 
phone exchange  for  the  Michigan  State  Telephone 
Company,  will  take  charge  of  the  Lapeer  exchange. 
The  employes  of  the  Wyandotte  office  have  pre- 
sented Mr.  Wakefield  with  a  handsome  Masonic 
watch  charm,  and  the  members  of  the  National 
Union,  of  which  he  is  president,  gave  him  a  watch 
fob.     His  successor  has  not  been  appointed. 


At  the  last  meeting  of  the  Chicago  City  Council 
an  order  was  passed  providing  for  a  special  commit- 
tee of  nine — three  from  each  of  the  committees  on 
judiciary,  finance,  and  gas,  oil  and  electric  light — 
whose  duty  it  shall  be  to  consider  all  phases  of  the 
telephone  question. 


MANUFACTURERS    AND    DEALERS. 

Plans  have  been  drawn  for  a  new  factory  for  the 
.American  Electric  Telephone  Company  of  Chicago, 
to  be  situated  at  State  and  Sixty-first  Streets,  the 
property  to  be  800  by  1,200  feet  and  the  cost  to  be 
approximately  $150,000.  The  style  will  be  ornate 
and  the  building  will  be  ready  for  occupancy  May 
I,  1905,  when  the  company  will  move  from  its  pres- 
ent location  at  36  West  Jackson  Boulevard. 

The  International  Telephone  Manufacturing  Com- 
pany, Chicago,  it  is  said,  has  devised  a  system  which 
enables  it  to  build  its  regular  self-restoring  drop 
magneto  switchboard  in  such  a  manner  that  the 
system  may  be  used  originally  as  a  generator-call 
local-battery  plant  and  changed  at  any  time  into  a 
strictly  central-energy  system,  by  simply  adding  the 
necessary  central-office  battery  and  power  plant. 
Changing  from  generator-call  to  central  energy,  does 
not  require  discarding  any  part  of  the  central-otiice 
apparatus. 


November  26,  1904 

Electric  Train-lighting  System, 

Train  lighting  by  electric  power  developed  at  the 
axle  has  always  presented  difficulties  which  have 
rendered  most  of  the  methods  tried  unsatisfactory. 
The  control  of  the  current,  the  arrangement  of  par- 
allel connections  and  the  charging  of  the  battery 
present  certain  difficulties  which  have  to  be  over- 
come. Thus,  for.  instance,  it  has  been  attempted 
to  secure  uniform  pressure  by  elastically  suspending 
the  dynamo  in  such  a  manner  that  when  a  certain 
efficiency  was  overstepped  the  belt  slipped  and  the 
pressure  was  thus  maintained  within  certain  limits. 
Connections  were  made  at  certain  speeds  by  an  ordi- 
nary centrifugal  governor.  The  latter,  however,  was 
considerably  affected  by  vibration  and  the  like,  and 
either  made  or  unmade  the  connections  too  early  or 
too  late  or  broke  them  again  when  they  had  been 
made,  and  so  on.  Tn  other  cases  the  control  was 
effected  by  means  of  contact  instruments.     In  most 
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WESTERN    ELECTRICIAN 

direction  whether  the  train  is  traveling  forward  or 
backward  an  automatic  reversing  device  is  used. 
When  the  direction  of  travel  is  reversed  a  reversing 
arm  is  moved  to  the  right  or  left  by  a  tappet  wheel 
operated  by  a  spindle  of  the  governor,  the  object 
being  attained  by  reversing  the  excitin;^  current  or 
the  main  current.  The  tappet  wheel  rotates  between 
two  arms,  and  these  arms  bear  to  the  left  hand 
and  right  hand,  respectively,  being  elastically  held 
against  studs  on  the  reversing  lever  by  springs,  and 
each  arm  is  adapted  to  move  the  lever  in  one  direc- 
tion and  to  yield  freely  in  the  other  direction. 

All  resistances  are  so  calculated  that  during  the 
parallel  connection  the  dynamo  electromotive  force 
corresponds  to  a  single-cell  electromotive  force  of 
2.2  volts  from  the  battery.   . 

If  the  battery  which  is  only  discharged  to  a  very 
slight  extent  during  normal  working  is  to  be  charged 
at   intervals  of  from  eight  to    ro  days,   this  can  be 
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Locking  Lever  and  Connections.  Fig. 

ELECTRIC    TRAIN-LIGHTING    SYSTEM. 


Governor  Mechanism. 


cases  the  circuit-closers  were  operated  by  relays 
or  by  means  of  ordinary  centrifugal  governors.  All 
these  systems  had  the  disadvantage  of  being  very 
much  interfered  with  by  vibration  and  subject  to 
frequent  breakdowns  and  to  wear  of  apparatus 
through  constant  working,  and  they  also  produced 
unsteady  light. 

F.  W.  Schneider  of  Frankfort-on-the-Main.  Ger- 
many, has  developed  an  idea  in  this  direction  which 
is  promising,  and  a  patent  has  been  issued  to  him 
upon  the  system. 

Fig.  I  is  a  diagrammatic  view  of  the  locking  lever 
of  the  device  and  its  connections,  and  Fig.  2  is  a 
diagrammatic  representation  of  the  governor  and  its 
connections. 

The  arrangement  is  controlled  by  a  compound  gov- 
ernor which  is  not  affected  by  vibration.  The  gov- 
ernor comprises  two  centrifugal  governors  (B)  (Fig. 
2).  placed  on  one  spindle  and  acting  in  opposite  direc- 
tions, their  oscillating  masses  being  at  an  angle  of 
90  degrees  to  each  other.  These  governors  arc 
adapted  to  operate  a  rotatable  lever  (4)  in  .such  a 
manner  as  to  assist  each  other  and  move  the  lever, 
external  influences  being  entirely  eliminated.  I'he 
lever  which  is  moved  by  the  compound  governor  ac- 
cording to  the  speed  of  the  car  cairies  at  one  end 
a  contact  roller  (a)  and  at  the  other  end  a  similar 
roller  (ai).  When  at  a.  certain  speed  the  lever  is 
moved  so  as  to  make  contact  at  (7)  and  ('8)  by 
means  of  the  roller,  the  shunt-coil  of  the  dynamo 
is  placed  in  circuit  with  the  battery  (C)  (Fig.  t"). 
The  roller  (a)  immediately  upon  the  contacting  at 
(7)  and  (8)  makes  contact  at  (c)  and  (d),  whereby 
the  solenoid  (e)  is  energized  and  operates  the  lever 
(bb).  which  is  then  locked  by  the  catch  (k).  The 
dj-namo  is  thus  by  means  of  the  contact  (to)  placed 
in  parallel  connection  with  the  battery  and  by  means 
of  the  contacts  (4),  (5)  and  (6)  with  the  lamps 
(L)  with  an  intermediate  resistance  (J),  which  ab- 
sorbs the  difference  between  the  discharging  pressure 
and  the  dynamo  pressure.  When  the  speed  increases 
the  roller  (a^)  is  moved  over  the  contacts  (8)  and 
the  pressure  is  kept  uniform  by  placing  resistance  in 
the  exciting  circuit.  If  the  speed  decreases,  the  re- 
verse takes  place.  When  the  roller  (a)  moves  back 
over  the  contact  (ci)  and  connects  the  latter  with 
(d),the  solenoid  (e.)  is  energized  and  the  catch  (k) 
is  caused  to  release  the  lever  (bb:),  whereupon  the 
latter  returns  to  its  former  position.  The  dynamo  is 
thus  disconnected  and  the  resistance  in  front  of  the 
lamps  is  short-circuited.  By  means  of  the  contacts 
(2  i)  and  (2  3),  respectively,  the  lever  (b)  open- 
circuits  at  the  end  of  its  respective  movements  the 
solenoid  which  has  operated  it,  so  that  no  sparks 
are  produced  by  induction  at  the  contacts  (c)  and 
(ci.  The  solenoid  current  is  interrupted  immedi- 
ately after  it  has  done  its  work  and  contact  is  pre- 
pared for  the  other  magnet.  When  the  dynamo  has 
been  disconnected  the  shunt-circuit  is  broken  by 
means  of  the  roller  (a)  and  the  shunt-coil  short-cir- 
cuited by  the  contacts  (7)  and  (n). 

For  the  purpose  of  obtaining  a  current  of  similar 


done  during  the  daytime  or  while  the  lamps  are  in 
use.  In  the  latter  case  a  resistance  normally  in  cir- 
cuit is  short-circuited  by  means  of  a  two-pole  switch 
in  order  to  slightly  increase  the  pressure.  To  ab- 
sorb this  extra  pressure  a  resistance  is  at  the  same 
time  put  into  circuit  in  front  of  the  lamps. 

In  order  that  a  complete  apparatus  need  not  be 
provided  in  each  car  and  that  one  main  apparatus 
can  serve  the  entire  train,  automatic  switches  and 
small  batteries  must  be  placed  in  the  other  cars.  In 
order  to  suffice  for  the  fall  of  potential  throughout 
the  train,  the  batteries  must,  however,  have  a  poten- 
tial of  at  least  no  volts  and  comprise  cells.  Batteries 
of  this  kind  are  expensive,  difficult  to  insulate  and 
require  much  labor.  For  this  reason  two  groups  of 
lamps  are  provided  in  each  car,  the  second  group 
comprising  lamps  which  take  a  normal  number  of 
watts  and  large  electromotive  force  (no  volts), 
whereas  the  lamps  of  the  first  group  take  a  small 
number  of  watts  and  very  low  electromotive  force. 
The  former  group  is  fed  by  the  main  generator,  the 
latter  by  the  battery.  For  this  reason  the  battery  can 
be  considerably  smaller  and  need  only  comprise  a 
very  small  number  of  cells,  so  that  the  cost  of  their 
installation  is  reduced  and  their  maintenance  ren- 
dered considerably  more  simple. 


General  Greely  Reports  on  Alaskan 
Telegraph  System. 

An  interesting  account  of  the  work  performed  by 
the  Signal  Corps  of  the  United  States  Army  in 
installing  the  ail-American  telegraph  system  in 
Alaska  is  given  in  the  annual  report  of  General 
A.  W.  Greely,  chief  signal  officer  of  the  United 
States  Army.  The  report  characterizes  the  under- 
taking as  unique  in  the  annals  of  telegraphic  engi- 
neering and  states  that  the  system  in  Alaska  con- 
tains 2,079  miles  of  cable,  1,439  miles  of  land  lines 
and  107  miles  served  by  wireless  apparatus. 

General  Greely  says  that  after  thorough  considera- 
tion he  decided  to  install  material  of  American 
manufacture,  to  be  operated  by  American  soldiers 
and  to  be  laid  by  American  ships,  except  some  cable 
instruments  and  machine^3^  A  selected  force  of  men 
has  been  so  trained  that  today  the  Signal  Corps 
of  the  army  is  competent  to  operate,  in  war  emer- 
gency, a  submarine  cable  of  any  length. 

Repairs  in  Alaska  are  maintained,  the  report  says, 
by  parties  stationed  at  log  cabins  about  40  miles 
apart,  one  Signal  Corps  repairman,  with  two  assist- 
ants from  the  line  of  the  army  and  a  dog  team 
being  at  each  cabin.^  The  men  meet  the  terrible  con- 
dition of  hardship  and  privation  uncomplainingly 
and  with  a  fortitude  characteristic  of  the  American 
soldier. 

The  Nome  wireless  station  has  daily  and  uninter- 
ruptedly transmitted  the  entire  telegraphic  business 
of  the  seaward  peninsula.  5,oco  words  being  ex- 
changed in  one  afternoon  between  Safety  Harbor 
and  St.  Michael.  The  Signal  Corps  of  the  army, 
according  to  the  report,  is  now  regularly  operating 
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the  longest  wireless  section  of  any  commercial  sys- 
tem in  the  world.  The  annual  business  of  the  Seat- 
tle-Sitka  cable  is  estimated  at  $25,000,  and  during 
the  year  there  has  been  spent  $56,935  for  Alaska 
telegrams  handled  by  the  Signal  Corps. 

Speaking  of  the  Philippines,  the  16  most  important 
islands  of  the  archipelago  are  now  connected  by 
cable,  which  lines  are  recognized  as  indispensable 
both  by  the  military  and  civil  authorities.  During 
the  year  there  has  been  collected  and  deposited  in 
the  insular  treasury  of  the  Philippines  telegraph 
line  receipts  to  the  amount  of  $58,675,  there  having 
been  sent,  including  government  business,  all  told, 
more  than  2,000,000  messages,  the  net  expense  being 
$5-25,901. 

It  is  a  matter  of  the  utmost  ifnportance  that  sig- 
naling apparatus  of  suitable  character  be  installed 
at  the  more  important  military  defenses  along  the 
Atlantic  and  Pacific  coasts  to  permit  of  intercom- 
munication between  the  army  -and  the  navy.  It  is 
strongly  urged  that  steps  be  taken  by  the  United 
States  to  adhere  to  the  international  telegraph  con- 
vention, and  that,  international  regulations  to  govern 
space  telegraphy   in  time  of  war  be  adopted. 


New    Equipment  for    Monterey  County 
Gas  and  Electric  Company. 

New  additions  have  been  made  by  the  Monterey 
County  (Cal.)  Gas  and  Electric  Company  and  the 
installation  represents  the  newest  products  of  the 
National  Electric  Company  of  Milwaukee.  This 
plant  constituted  the  exhibit  of  the  Kilbourne  & 
Clark  Company,  Pacific  coast  agents  of  the  National 
company,  at  the  eighth  annual  convention  of  the 
Pacific  Coast  Electric  Transmission  Association,  held 
in  Monterey  last  June,  and  it  proved  of  double  in- 
terest to  the  members  of  the  convention  who  in- 
spected it  because  of  the  fact  that  in  it  was  shown 
for  the  first  time  on  the  Pacific  Coast  a  type  of  ma- 
chinery that  had  not  before  been  seen  in  operation 
there. 

In  detail  the  installation  consists  of  a  200-kilowatt 
generator  and  motor-generator  set  consisting  of  a 
synchronous  revolving-field  motor  with  a  capacity 
rating  of  162  kilowatts,  which  drives  by  direct  coup- 
ling a  550-volt  direct-current  railway  generator  with 
a  rating  of  150  kilowatts. 

The  200-kilowatt  alternating-current  generator  is 
of  the  belted  type,  with  two  bearings,  pulley  slide 
rails  and  belt-tightening  device,  complete  in  every 
respect.  It  is  of  remarkably  substantial  construction 
and  follov;s  very  closely  the  structural  design  that 
has  become  well  established  in  American  types  of 
revolving-field  generators.  Its  erected  weight  is  12,850 
pounds  and  its  inherent  regulation  is  well  within  six 
per  cent,  of  unity  power  factor.  It  is  run  at  a  speed 
of  600  revolutions  per  minute  and  consequently  de- 
livers current  at  60  cycles.  It  is  provided  with  12 
poles  on  its  revolving  field.  With  an  atmosphere 
temperature  of  25°  C.  the  temperature  of  the  machine 
will  not  rise  above  3S°  C.  Under  a  continuous  24- 
hour  run  at  full  normal  load  results  were  considera- 
bly better  in  that  the  actual  rise  under  these  load  con- 
ditions was  but  22°  C.  above  the  temperature  of  the 
surrounding  air.  In  fact,  it  has  b^en  found  to  stand 
a  rema'kably  heavy  overload  without  serious  heating, 
and  in  regular  service  it  has  often  been  called  upon 
to  operate  for  considerable  periods  of  time  at  an 
overload  of  over  50  per  cent. 

As  to  the  efficiencies  of  the  generator,  they  aie  as 
follows ;  93  per  cent,  at  25  per  cent  overload ;  92.5 
per  cent,  at  full  load;  91.25  per  cent,  at  three-quar- 
ter load,  and  88  per  cent,  at  half  load. 

The  exciter  runs  at  a  speed  of  1,450  revolutions 
per  minute,  is  normally  rated  at  12  kilowatts  at  no 
volts,  and  is  belt-driven  from  a  pulley  placed  on 
the  end  of  the  generator  shaft.  It,  too,  is  remarkably 
cool  in  its  operation  and  there  are  no  evidences  of 
sparking  or  flashing  at  the  commutator,  even  under 
conditions  of  extreme  overload. 

The  motor-generator  set  runs  at  a  speed  of  720 
revolutions  per  minute,  and  in  operation  it  has 
been  fomid  that  the  temperature  of  the  synchronous 
motor  does  not  exceed  25°  C.  above  the  temperature 
of  the  surrounding  air,  and  the  direct-current  gener- 
ator does  not  exceed  a  rise  of  25"  C.  in  any  part 
when  both  machines  are  working  under  full-load  con- 
ditions. 

An  interesting  feature  in  connection  with  the  mo- 
tor-generator set  rests  in  the  fact  that  a  22-incli  pul- 
ley with  a  16-inch  face  has  been  placed  on  the  shaft 
between  the  motor  and  generator  and  that  this  pulley 
is  belted  to  the  flywheel  of  a  200-horsepower  high- 
speed Buckeye  engine.  This  gives  absolute  flexibil- 
ity to  the  plant,  since  during  the  hours  of  light  load 
both  the  units  of  the  motor-generator  set  may  be 
run  as  generators,  and  the  motor-generator  set 
affords  the  link  bj'  means  of  which  the  railway  load 
may  be  coupled  in  with  the  two-phase  load,  or  vice 
versa.  Obviously  this  enables  a  day  alternating-cur- 
rent service  to  be  maintained  in  conjunction  with 
the  railway  load  at  minimum  efficiency  in  operation; 
and,  though  the  installation  of  the  motor-generator 
set  may  appear  anomalous  in  view  of  the  fact  that 
the  current  for  its  operation  is  taken  from  gener- 
ators located  within  the  same  premises,  it  is  in 
reality  the  rational  solution  of  the  problems  pre- 
sented by  the  local  conditions  which  prevail. 
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The  Point  of  View.' 

Bv  Walter  C,  Kerr. 


It  is  a  pleasure  to  talk  to  a  lot  of  young  men  who 
arc  about  to  become  engineers.  It  was  not  so  long 
ago  that  I  came  to  your  age  less  well  prepared,  per- 
haps, than  any  of  you.  When  I  look  back  at  the 
engineering  education  through  which  men  of  my 
time  were  launched  and  then  consider  the  training 
you  have  had  and  the  opportunities  before  you  I 
have  reason  to  wonder  why  I  am  here. 

I  hesitate  to  advise  you.  You  have  already  had 
so  much  advice  that  I  do  not  know  whether  you  can 
hold  more.  What  I  can  say  in  a  few  minutes  will 
amount  to  little,  so  let  me  use  these  minutes  to  sug- 
gest that  you  advise  yourselves  along  certain  lines 
which  I  will  propose  by  way  of  point  of  view.  If 
you  look  straight  you  will  see  straight.  You 
c.-innot  think  wrong  and  act  right.  Your  perspective 
will  be  distorted  if  you  haven't  the  right  point  of 
view. 

You  are  leaving  a  good  institution  for  a  good 
world.  Your  alma  mater  has  built  up  around  you 
excellent  facilities  for  giving  you  what  you  need, 
and  other  institutions  have  likewise  cared  for  their 
own. 

The  so-called  liberal  education  has  always  been 
highly  academic.  Trade-school  engineering  has  been 
strictly  non-academic.  The  two  have  joined  hands 
fortuitously  in  our  modern  institutions.  The  liberal 
education  has  become  less  and  the  technical  more 
academic,  with  advantage  to  both.  There  is,  how- 
ever, danger  of  engineering  education  growing  too 
academic  for  several  reasons:  One  is  the  dispo- 
sition to  include  in  technical  training  a  liberal  edu- 
cation, which  of  itself  is  not  undesirable.  Another 
is  that  engineering  professors  often  lean  unduly 
toward  academic  views  and  processes,  and  thus  lose 
touch  with  the  spirit  of  the  engineering  world. 
Greater  than  either  of  these  is  the  tendency  of  all 
things  to  move  in  the  line  of  least  resistance,  and  all 
learning  which  depends  upon  the  intellect  alone  is 
more  easily  acquired  than  that  which  depends  upon 
other  sources.  The  proof  of  this  need  go  no  further 
than  to  remember  that  no  literature  is  finer  than  that 
written  2,000  years  ago;  no  philosophy  has  funda- 
mentally improved  upon  that  of  the  ancients;  the 
highest  flights  of  intellect  and  mathematics  were 
reached  during  the  ages  in  which  the  world  was 
observed  to  be  composed  of  four  elements — earth, 
air,  fire  and  water. 

A  review  of  knowledge  shows  the  great  pre- 
ponderance of  the  intellectual  over  the  material,  and 
it  is  only  within  late  centuries,  in  fact  almost  the 
last  century,  that  the  human  mind  has  seemed  capa- 
ble of  turning  from  the  lesser  resistance  of  intel- 
lectual attainment  to  the  greater  capacity  for  physical 
observation  and  comprehension.  We  have  but 
recently  come  to  the  era  of  intense  mental  operations, 
dealing  with  laws  and  principles  which  require  in- 
sight greater  than  the  intellect  can  grasp  unless 
aided  by  the  senses.  Contrary,  therefore,  to  common 
belief,  I  assert  that  the  highest  refinement  of  know- 
ledge follows  from  the  highest  use  of  the  senses; 
and  that  it  has  taken  thousands  of  years  of  pure 
intellectual  development  to  attain  a  state  in  which 
the  powers  of  nature  can,  through  the  human  intel- 
lect, be  made  useful  to  mankind  and  add  largely  to 
knowledge.  Do  not,  therefore,  get  a  wrong  view 
of  the  faculties  involved  in  science,  in  the  applica- 
tion of  the  laws  of  nature,  applied  mechanics  and 
the  powers  of  comprehension  which  underlie  engi- 
neering. There  is  still  room  for  doubt — not  de- 
batable here — as  to  what  constitutes  liberal  educa- 
tion. 

I  hope  for  the  time  when  the  spirit  of  engineering 
as  found  in  practice  will  form  a  more  definite  part 
of  engineering  education.  This,  I  think,  must  come 
through  the  professor  keeping  in  close  practical 
touch  with  the  engineering  world.  There  are  various 
ways  in  which  this  may  be  accomplished,  but  I 
know  of  none  better  than  by  each  professor  doing 
a  reasonable  amount  of  practical  work  for  commer- 
cial purposes.  Under  some  conditions  this  may  be 
rnnsi.stcntly  accompli-shed  during  a  portion  of  his 
lime,  but  I  am  inclined  to  think  that  eventually 
n\ir  professors  will  devote  all  their  time  to  instruc- 
tion while  they  teach  and  go  periodically  into  the 
world,  a  few  years  at  a  time,  for  practice.  Thus  the 
professorial  life  would  not  be  so  exclusively  edu- 
cational, and  our  growing  engineering  institutions 
may  be  enabled  to  enlarge  their  faculties  by  the 
devotion  to  teaching  of  a  portion  of  the  time  of 
men  who  are  primarily  engaged  in  commercial  work. 
Now  that  you  have  your  so-called  education, 
what  are  you  going  to  do  with  it?  I^  cannot  tell 
vou,  but  I  can  suggest  some  points  of  view. 

Begin  by  forgetting  yourself.  All  thought  of  self 
is  some  form  of  selfishness,  and  selfishness  never 
produced  .anything  better  than  more  selfishness.  It 
often  breeds  something  worse.  Genius  is  all  right 
in  its  way,  but  it  will  not  do  your  work.  Get  a 
right  idea  of  work.  Remember  that  time  is  the 
essence  of  most  things,  and  is  not  inconsistent  with 
thoroughness. 

We  hear  much  about  opportunities.  They  are 
everywhere  plentiful.  Remember  that  your  op- 
portunity is  the  little  one  that  lies  squarely  in  front 
of  you.  not  the  large  one  which  you  hope  to  find 
further  along.     Many  a  man  is  surrounded  with  op- 
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portunitics  who  never  seizes  one.  There  are  tradi- 
tions that  Adam,  William  Tell  and  Sir  Isaac  Newton 
each  had  an  affair  with  an  apple,  but  with  different 
results. 

Your  first  duty  is  always  to  that  which  lies  across 
your  path.  The  only  step  which  you  can  take'  in 
advance  is  the  next  one.  This  leads  to  a  simplicity 
of  action  which  is  commendable.     Don't  ramble. 

The  refinement  of  thought  which  is  apt  to  follow 
high  training  often  leads  the  mind  to  overlook 
simplicity  and  to  even  seek  complexity.  The  wealth 
of  modern  appliances  tends  likewise ;  and  it  is  thus 
easy  to  acquire  that  over-refinement,  often  termed 
theoretical,  as  against  the  simplicity  which  is  called 
practical. 

From  one  point  of  view  all  graduates  can  be 
divided  into  two  classes — those  who  think  their 
knowledge  is  a  little  long  for  their  opportunities; 
and  those  who  think  most  anything  is  a  little  long 
for  their  knowledge.  Both  are  apt  to  think  that 
the  knowledge  they  have  acquired  will  become  the 
essence  of  performance.  You  will  soon  find  that 
knowledge  hasn't  much  to  do  with  effectiveness. 
It  is  necessary  only  as  words  are  essential  to  the 
expression  of  thought.  You  will  find  knowledge  a 
good  tool,  but  not  the  vital  force  with  which  you 
perform.  You  will  fall  back  upon  human  effort  and 
action  and  find  that  it  is  the  human  engine  and  not 
the  knowledge  engine  that  does  the  work. 

Cultivate  singleness  of  purpose.  This  is  more 
important  than  you  may  think.  It  is  intuitive  with 
the  comparatively  Ignorant,  and  often  absent  in  the 
highly  trained.  We  are  frequently  surprised  at  the 
great  competency  of  the  ignorant  contractor  or  fore- 
man, on  whom  judgment  is  often  passed  by  saying 
that  he  is  a  practical  man  and  gets  results.  Analysis 
will  show  that  his  best  quality  is  singleness  of  pur- 
pose, which  leads  him  to  vigorously  do  the  one 
thing  before  him,  without  distraction  following  from 
knowing  or  thinking  about  too  many  other  things. 
The  broadening  power  of  education  and  training 
increases  the  range  of  contemplation,  but  unless  the 
power  of  concentration  is  cultivated  there  follows  a 
tendency  to  scatter  instead  of  to  acquire  that  single- 
ness of  purpose  which  leads  to  effective  action. 
David  Starr  Jordan  has  said:  "The  purpose  of 
knowledge  is  action.  But  to  refuse  action  is  to  secure 
time  for  the  acquisition  of  more  knowledge.  It  is 
written  In  the  very  structure  of  the  brain  that  each 
impression  of  the  senses  must  bring  with  it  the 
impulse  to  act.  To  resist  this  impulse  is  to  destroy 
jj,  +  *  +  This  lack  of  balance  between  knowledge 
and  achievement  is  the  main  element  in  a  form  of 
ineffectiveness  which,  with  various  others,  has  been 
uncritically  called  degeneration."  Thus  President 
Jordan  shows  how  even  much  more  than  a  little 
knowledge  may  be  a  dangerous  thing.  The  highly 
trained  man  therefore  needs  as  a  complement  to  his 
training  unusual  powers  of  concentration  in  order 
that  the  virtue  of  singleness  of  purpose  may  not  be 
lost.  This  faculty  a  man  must  have  or  acquire 
himself.  It  is  not  in  the  books.  It  cannot  be  taught. 
It  can  only  be  suggested  by  precept  and  example. 

From  directness  of  purpose  naturallv  follows  dili- 
gence in  getting  what  you  go  after  and  not  being 
easily  turned  aside  by  resistance.  When  you  are 
getting  what  you  go  after,  get  it  all.  Avoid  the 
mediocrity  of  compromise.  Be  thorough  and  stand 
for  full  competency  in  everything,  from  main  essen- 
tials to  details.  Just  so  far  as  education,  assisted 
by  concentration,  contributes  to  singleness  of  pur- 
pose it  is  useful,  but  where  by  length,  breadth  or 
depth  it  dilutes  human  effort  it  lacks  value.  It  is. 
therefore,  not  so  much  the  question  how  much 
educational  training  you  have  as  it  is  how  you  use 
it.  Sorhe  can  use  a  little  with  great  effect,  because 
their  point  of  view  is  right:  others  scatter  so  badly 
that  they  cannot  use  their  knowledge  at  all ;  while 
some  distorted  minds  seem  to  have  a  faculty  for 
misapplying  a  large  amount  of  acquired  knowledge 
through  complicated  processes  full  of  error.  To 
be  right,  you  must  be  roo  per  cent,  right.  Charity 
may  pardon  human  nature  Its  percentage  of  delin- 
quency, but  this  is  a  human  matter.  The  laws  of 
nature,  mathematics  and  engineering  do  not  pardon 
anything.  The  man  may  therefore  be  absolved 
from  censure,  but  his  work  must  stand  the  rigid  test 
of  inviolable  law.  Nor  is  it  too  much  to  say  that 
you  must  be  right  the  first  time.  Much  of  our 
engineering  is  only  done  once,  and  it  must  be  done 
right  that  once.  A  man  who  has  learned  by  expe- 
rience to  do  a  thing  deserves  no  credit  for  doing  it 
right.  He  is  then  only  a  repeating  machine.  Real 
power  is  characterized  by  ability  to  perform  right 
the  first  time  that  which  a  man  never  did  before. 
Such  performance  involves  the  power  to  assimi- 
late and  adapt  experiences,  of  more  or  less  like  or 
unlike  kind,  in  a  way  to  bring  forth  correct  results. 
This  is  the  true  use  of  experience,  wherein  a  man  is 
a  thinking,  active  power,  and  not  a  mere  repeater. 

Gearness  of  thought  is  an  essential  often  lacking. 
This,  too,  follows  from  concentration  and  singleness 
of  purpose.  Many  minds  confu'^e  themselves  with 
n  wealth  of  ideas,  grading  from  the  wtII  formed  to 
hazy,  indistinct  conceptions.  You  can  clear  your 
mind  by  proper  habits  of  thought.  Train  yourself 
to  separate  essentials  and  non-essentials  and  confine 
your  consideration  to  the  essentials;  to  distinguish 
between  what  you  know  and  what  you  only  vaguely 
surmise,  clearly  eliminating  opinion  from  facts. 
Nothing  is  more  helpful  than  conference  with  your- 
self, in  which  you  determine  what  you  think  of  your 
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own  thoughts.  This  is  aided  by  the  moderate  cul- 
tivation of  system — thinking  in  an  orderly  manner, 
beginning  at  the  beginning,  ending  at  the  end,  and 
being  sure  to  have  a  middle.  With  this  there  should 
be  no  slavery  to  system,  but  let  each  find  his  own 
logical  way. 

Besides  what  are  commonly  known  as  ideas,  men 
have  intuitions — sometimes  called  impressions  or 
opinions — which  they  cannot  readily  prove.  These 
I  believe  are  identical  with  reason,  except  that  while 
reason  Is  composed  of  a  sequence  of  distinct  ideas, 
each  capable  of  expression,  intuitions  follow  from 
the  capacity  of  the  human  mind  to  integrate  small 
ideas  and  impressions,  each  of  which  is  too  small 
to  stand  alone,  or  to  be  readily  expressed,  but  which 
integrated  form  a  concrete  mental  impression,  called 
an  intuition,  and  which  is  of  exactly  the  same  char- 
acter as  reason,  except  thai  it  is  composed  of  smaller 
and  almost  intangible  units.  Do  not,  therefore,  dis- 
card intuitions  as  inferior  to  reason.  Analysis  will 
sometimes  develop  intuition  into  an  expressible  log- 
ical  thought. 

You  have  all  had  ideas  and  you  will  have  more 
of  them.  Some  ideas  seem  bigger  than  others. 
These  mental  forces,  like  other  forces,  only  do  work 
when  in  motion.  Hence  your  Ideas  are  only  valu- 
able when  put  into  execution,  and  this  often  requires 
more  talent  than  to  originate  them.  Some  men  seem 
to  consider  their  ideas  so  good  that  they  will  execute 
themselves. 

A  point  of  view  is  involved  in  the  power  to 
rationalize._  This  again  is  a  thing  which  each  man 
does  for  himself  in  his  own  best  way,  and  its  essence 
consists  in  asking  oneself  whether  the  thing  Is 
reasonable.  It  is  a  great  check  upon  error.  It 
applies  equally  to  nearly  everything  of  which  engi- 
neering is  composed.  It  is  the  power  of  the  human 
mind,  after  performing  in  more  or  less  systematic 
and  conventional  ways,  to  stand  off  and  look  at 
results  and  ask  oneself  whether  they  are  reason- 
able. One  man  will  figure  that  certain  material 
weighs  200  tons,  and  believe  it.  Another  will  say 
that  there  Is  something  wrong  in  that,  for  it  all  came 
on  two  cars. 

Every  young  man  comes  sooner  or  later  upon  a 
dilemma  in  which  he  is  more  or  less  drawn  in  oppo- 
site directions  by  his  confidence  on  the  one  hand 
and  timidity  on  the  other;  a  desire  to  perform 
backed  by  the  courage  of  his  convictions,  but  on 
the  other  hand  resisted  by  his  inability  to  see  his 
way  through  in  orderly  progression  to  a  desired  end. 
This  is  about  the  time  to  show  your  nerve.  Don't 
be  dazed  and  baffled,  but  make  a  start.  Use  your 
wits  and  you  will  get  somewhere,  and  if  you  cannot 
always  see  the  end  it  will  constantly  get  nearer  and 
plainer  when  you  go  as  far  as  you  can  see  and  then 
see  how  far  you  can  go. 

Another  point  of  view  concerns  engineering  ex- 
pression. This  may  be  through  designs,  drawings, 
mathematical  determinations,  or  words,  and  finally 
by  work  done.  The  lamest  of  these  is  words.  All 
engineering  is  so  non-literary  in  character  that  the 
use  of  language  is  too  much  neglected,  leading  to 
expressions  that  do  not  properly  convey  thought. 
In  engineering  it  Is  not  rhetoric  but  diction  that 
makes  expression  clear,  and  diction  Is  best  learned 
from  the  dictionary.  It  is  well  for  a  young  engineer 
to  cultivate  his  vocabulary  and  learn  to  use  words  " 
in  their  right  sense.  They  are  then  usually  under- 
stood, even  by  those  who  have  less  knowledge.  A 
word  of  caution,  however,  against  assuming  that  a 
lack  of  facility  of  expression  can  cloak  an  absence  of 
knowing  what  you  think.  Engineering  documents, 
specifications  and  letters  are  full  of  misstatements, 
due  to  the  careless  use  of  language.  Conciseness 
cannot  be  overestimated.  Brevity  Is  desirable,  but 
not  at  the  expense  of  clearness.  Conversely,  a  cer- 
tain degree  of  facility  should  be  acquired  In  reading 
the  words  of  others.  Some  seem  Incapable  of  under- 
standing plain  language  when  spoken  or  written. 
Anyone  persistently  falling  to  understand  the  lan- 
guage of  others  has  limitations  needing  correction. 

One  of  the  worst  attributes  In  engineering,  and 
■which  Is  fundamentally  born  of  conceit,  tends  to 
fasten  error,  censure  and  responslbllitv  on  others. 
There  are  times  when  a  man  needs  to  stand  himself 
up  in  front  of  himself  and  ask:  What  is  the  matter 
with  me?  The  caoacity  of  any  man  to  admit  his 
own  error  and  frailty  of  judgment  is  a  measure  of 
strength  rather  than  weakness. 

Perhaps  no  personal  attributes  are  of  greater  im- 
portance in  the  conduct  of  the  business  affairs  of 
an  engineering  life  than  good  cheer  and  non-con- 
tentiousness. Not  only  because  these  are  right  and 
agreeable,  but  because  they  enable  a  man  to  work 
better,  to  be  better  understood,  and  they  add  weight 
to  his  opinions.  There  is  a  certain  reasonable  opti- 
mism of  manner  that  makes  a  man  and  his  ideas 
welcome,  even  though  they  must  of  necessity  some- 
times be  critical.  To  vote  aye  and  believe  that  things 
can  be  done  makes  a  man  helpful  to  others  and  to 
enterprises.  Discontent  is  not  a  sign  of  progression. 
Each  of  you  probably  has  a  preconceived  notion 
of  following  some  line  of  engineering.  Be  careful 
about  your  self-analysis.  The  field  is  large  and  has 
room  for  all  of  the  various  types  of  men,  some  of 
whom  incline  to  constructive  operations,  others  toward 
inventive,  some  to  the  contemplative.  Again,  within 
all  these  divisions,  some  tend  toward  professional 
and  others  trade  work.  No  one  can  advise  what 
is  best  for  you.  This  you  must  find  out  for  yourself. 
I    cannot    help,    however,    a    certain    predilection    in 
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favor  of  a  young  man  being  just  an  engineer,  and 
not  any  particular  kind  of  an  engineer — not  special- 
izing while  too  young,  but  developing  along  versatile 
lines,  ready  to  turn  his  hand  equally  well  to  any 
task  within  his  general  scope.  In  this  there  is  a 
good  deal  in  the  point  of  view,  and  the  man  who 
believes  he  can  apply  himself  in  one  direction  about 
as  well  as  another  will  come  nearer  doing  it  than 
one  who  thinks  he  cannot. 

When  you  start  your  practical  work  you  will 
doubtless  try  to  improve  things.  That  is  a  legiti- 
mate purpose,  if  not  overworked.  I  am  not  going  to 
attempt  to  tell  you  what  needs  improvement,  but  the 
one  improvement  that  most  things  need  is  in  the 
line  of  sufficiency.  You  can  think  this  over  for 
yourself  and  apply  it  where  it  fits. 

There  is  another  point  of  view  seldom  considered. 
It  relates  to  environment  and  the  power  to  vary.  It 
is  pertinent  to  engineering.  Man  ascended  through 
and  exists  under  the  laws  of  an  organic  evolution, 
which  occurred  almost  entirely  in  early  geological 
ages,  under  water,  within  a  few  miles  of  shore,  under 
substantially  constant  temperature,  constant  pressure 
and  uniform  food  supply,  and  thus  in  about  the  sim- 
plest possible  environment.  It  was  caused,  pri- 
marily, through  the  force  known  as  the  power  to 
vary,  and  the  reason  that  evolution  spanned  the 
space  from  the  simple  cell  to  the  vertebrate  animal 
in  so  short  a  time  was  that  this  power  was  not  re- 
sisted by  complex  environment.  When  organisms 
emerged  from  the  water  to  the  more  complex  envi- 
ronment of  the  land,  and  as  environment  grew  con- 
stantly more  intricate  its  resistance  retarded  evolu- 
tion and  resulted  in  fixation  of  species  until  ordinal 
evolution  practically  ceased.  It  is  the  complexity 
of  the  environment  of  the  world  that  presses  upon 
you  and  tries  to  hold  you  back  from  the  exercise  of 
your  native  power  to  vary.  A  good  environment  is 
certainly  less  harmfully  resistant  than  a  bad  one, 
but  remember  that  environment  is  not  a  force.  It 
is  not  a  producer.  You  are  the  producer.  Whatever 
be  your  power  to  vary,  environment  will  only  resist 
and  reduce  it. 

Therefore,  remember  that  all  the  good  you  ac- 
complish is  going  to  come  out  of  yourself.  You 
cannot  borrow  it  and  you  cannot  make  it  out  of  that 
which  has  been  poured  into  you  by  education  or 
otherwise.  All  that  you  receive  is  only  a  certain 
quantity  of  knowledge,  acquired  by  education,  expe- 
rience or  other  training,  which  will  have  a  certain 
influence  upon  what  comes  out  of  yourself  as  your 
own.  It  is  the  inherent  capacity  to  perform  with 
your  own  brain  which  will  make  you  what  you 
become,  and  not  the  mere  transmission  of  that  which 
you  have  acquired.  Your  knowledge,  therefore,  is 
of  little  avail  until  you  make  it  inherently  a  part  of 
yourself  through  mental  assimilation  and  utilization. 
The  clearer  you  comprehend  these  things  the  more 
readily  you  can  make  use  of  them  as  against  the 
process  of  mere  acquirement  with  a  vague  motive 
that  in  some  way  or  other  what  you  acquire  may  be 
of  benefit,  or  that  environment  will  be  the  force  that 
makes  your  talent  effective.  Some  have  gone  through 
experience  without  acquiring  jl,  and  many  a  man" 
who  has  received  an  education  has  not  got  any  be- 
cause he  allowed  it  to  be  a  thing  apart  from  his 
personality,    and    it    slipped    away. 


taining  or  establishing  the  "lOO  per  cent,  conductiv- 
ity" which  is  to  be  used  in  connection  with  the 
calculations  which  are  to  be  made  with  the  aid  of 
the   conductometer. 
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Scientific  American  Reference  Book.  Compiled 
by  Albert  A.  Hopkins  and  A.  Russell  Bond.  New 
York:  M'unn  &  Co.  Pp.  (5%  by  7%  inches),  516, 
with  598  illustrations  and  six  colored  plates.  Price. 
$i.SO. 

It  is  said  that  there  are  50,000  facts  recorded  on 
subjects  of  interest  to  everyone  in  this  well-arranged 
reference  book.  The  various  subjects  in  the  20  chap- 
ters are  conveniently  arranged  for  ready  access,  and 
by  the  aid  of  an  exhaustive  index  it  is  easy  to  find 
the  information  desired.  The  chapter  relating  to 
patents,  trademarks  and  copyrights  is  a  thorough 
one  and  is  designed  to  be  of  particular  assistance 
to  investors.  The  chapter  dealing  with  mechanical 
movements  contains  nearly  300  illustrations  and  is 
a  particularly  valuable  feature  of  the  book.  Weights 
and  measures  occupy  a  considerable  section  of  the 
book,  and  among  the  many  other  topics  covered  are 
space  telegraph^',  telegraphy,  telephony,  railroads, 
manufactures,   education,   government,  etc. 

The  Conductometer  and  Electrical  Conductivity. 
By  Rollo  Appleyard.  London :  H.  Alabaster, 
Gatehouse  &  Co.  1904.  Pp.  (5%  by  Sl4  inches) 
40,  with  two  illustrations.  Price,  36  cents. 
This  little  book,  which  is  divided  into  two  parts, 
gives  in  part  No.  i  a  description  of  an  instrument 
called  the  conductometer,  which  is  used  to  ascer- 
tain the  conductivity  (reciprocal  of  the  resistance) 
of  an  electrical  conductor.  The  conductometer  gives 
its  results  in  percentages  of  a  standard  in  whatever 
manner  100  per  cent,  conductivity  may  be  defined. 
Numerous  quite  complicated  formulas  are  involved  in 
the  use  of  the  conductometer,  all  of  which  are  ex- 
plained in  the  book,  and  in  the  compensations  which 
must  be  made  for  standard  and  for  mass  differences. 
A  complete  list  of  instructions  how  to  use  the  in- 
strument are  given,  together  with  a  number  of 
examples.  The  second  part  of  the  book  is  devoted 
to  a  discussion -of  what  the  term  "conductivity"  is, 
how  its  unit  is  derived,  etc.  It  also  gives  the  course 
of   procedure,    which    should   be    followed    in    ascer- 


Municipal   Electrical  Employes  in   New 
York  and  Chicago. 

Officials  records  show  that  there  are  in  the  em- 
ployment of  the  city  of  New  York  131  persons  con- 
nected with  electrical  pursuits,  who  receive  a  total 
annual  remuneration  of  about  $146,600.  The  highest 
salaried  electrical  ofiicer  of  the  city  is  Michael  R. 
Brennan,  who  receives  $4,000  a  year.  He  is  the 
superintendent  of  telegraphs  and  has  the  entire  re- 
sponsibility for  the  1,333  miles  of  telephonic  com- 
munication in  the  five  boroughs.  Mr.  Brennan  has 
been  connected  with  his  bureau  for  28  years,  having 
started  on  March  28,  1876,  and  he  has  practically 
seen  the  installation  of  every  police  telephone  from 
the  commencement.  He  has  an  assistant  superin- 
tendent in  the  person  of  Edward  W.  Murphy,  who 
receives  $3,000  a  year,  and  there  is  a  deputy  super- 
intendent for  Brooklyn — Frank  C.  Mason — at  $2,700. 
In  this  department  also  there  are  16  sergeants 
engaged  in  telephone  work  at  $2,000  each,  and 
also  seven  linemen  who  have  $1,200  a  year.  In 
the  electrical  bureau  in  the  Department  of  Gas  and 
Electricity  the  chief  electrician,  Frank  E.  Brown, 
receives  $3,300.  In  the  same  department  are  Henry 
F.  Blackwell  and  Hubert  Wynkoop,  classed  as  elec- 
trical engineers,  at  $2,400  each;  one  inspector  at 
$1,800,  and  19  at  $1,350  each.  The  Board  of  Edu- 
cation employs  three  inspectors  of  electricity  at  $40, 
$30  and  $27  a  week,  respectively;  two  battery  men 
at  $4  and  $3.50  a  day ;  two  linemen  at  $4  a  day,  and 
one  electrician  at  $30  a  week.  An  inspector  of  over- 
head wires  in  the  Water  Department  receives  a  salary 
of  $1,252,  and  an  inspector  of  gas  and  electricity 
$ii500.  This'  bureau  also  employs  a  chief  inspector 
of  exterior  wiring  at  $1,252  and  three  other  inspectors 
at  $782.  The  last-named  officials  are  perhaps  the 
lowest  paid  inspectors  in  the  employ  of  the  city,  and 
they  are  joining  the  bther ' inspectors  in  asking  for 
increased  salaries.  It  is  curious  to  note  that  a 
battery  man  in  the  police  department  receives  only 
$2  a  day,  whereas  his  colleague  in  the  Department 
of  Education  gets  twice  as  much.  In  nearly  every 
department  of  the  city's  administration  there  are 
telephone  operators,  generally  young  women.  The 
salaries  "of  these  vary  from  $450  to  $900.  Of  the 
male  telephone  operators,  one  receives  $900  a  year; 
the  lowest  remuneration  for  a  male  operator  being 
$420.  The  chief  inspector  of  electrical  conductors 
draws  a  salary  of  $1,500  a  year,  and  under  him  are 
six  others  with  a  salary  of  $1,250  each.  These  in- 
spectors have  been  appointed  at  the  rate  of  one  per 
annum,  and  more  will  probably  be  appointed  in  the 
future.  An  electrician  in  the  Bureau  of  Public 
Charities  receives  $1,050.  • 

In  Chicago  the  city  electrician,  Mr.  Ellicott,  re- 
ceives $5,000  a  year.  As  the  city  operates  arc-light- 
ing plants  for  its  streets,  the  total  number  of  elec- 
trical people  on  the  municipal  pay-roll  is  undoubtedly 
larger  than  in  New  York.  The  chief  clerk  of  the 
Department  of  Electricity  gets  $i,Soo;  chief  engi- 
neer, $1,800;  17  inspectors  each  draw  $1,200.  Lamp 
trimmers  are  paid  $68  a  month  and  linemen  $3  a 
day.  In  the  Bureau  of  Fire-alarm  Telegraph  the 
chief  operator  at  the  main  office  is  down  for  $3,250. 
The  superintendent  of  construction  gets  $2,500,  and 
13  operators  receive  from  $1,400  to  $1,800. 


Reported  Lighting  Merger  in  Baltimore. 

It  is  reported  in  Baltimore  that  there  is  a  deal  on 
for  the  consolidation  of  the  Consolidated  Gas  Com- 
pany and  the  United  Electric  Light  and  Power  Com- 
pany to  control  all  the  lighting  interests  in  Balti- 
more under  the  domination  of  Thomas  F.  Ryan  and 
Anthony  N.  Brady  of  New  York  and  the  Conti- 
nental Trust  Company  of  Baltimore.  A  syndicate  of 
Baltimore  bankers  who  have  been  interested  in  the 
affairs  of  the  Consolidated  Gas  Company  are  mak- 
ing the  effort  to  secure  an  option  on  the  shares 
held  by  the  stockholders.  The  Maryland  Telephone 
and  Telegraph  Company  is  also  mentioned  in  con- 
nection with  the  deal,  the  intention,  it  is  said,  being 
to  either  force  the  Maryland  into  the  combina- 
tion or  compel  it  to  abandon  its  electric-lighting 
plans. 


The  city  of  Philadelphia,  according  to  an  official 
aimouncement  by  the  Baltimore  and  Ohio  railroad, 
has  cffered  the  use  of  a  building  for  the  establish- 
ment of  a  pc-rmrment  museum  for  railroad  appliances, 
locomoiives,  cars,  etc.  Concerted  action  by  leading 
raih\ays  to  assure  maintenance  pending  permanent 
endowment  will  be  taken  to  preserve  intact  the  vari- 
ous collections  of  railroad  exhibits  made  at  the  St. 
Louis  Fair.  The  Baltimore  and  Ohio  has  taken  the 
initiative  to,  carry  the  plan  of  a  permanent  museum 
to  an  effective  conclusion. 


Great  Britain. 

London,  November  9. — The  London  County 
Council  has  decided  to  take  a  somewhat  drastic 
step  in  connection  with  the  electrification  of  the 
horse  tramways  in  the  North.  I  think  I  have 
pointed  out  on  a  previous  occasion  that  in  an 
act  of  igoo,  in  order  to  secure  the  co-operation 
of  the  London  borough  councils,  the  County  Coun- 
cil inserted  a  clause  to  the  effect  that  it  would 
not  adopt  the  overhead  system  in  any  borough 
without  the  consent  of  the  borough  council. 
Events  since  igoo,  however,  have  not  proved  the 
wisdom  of  the  adoption  of  the  conduit  system  on  any 
and  every  route,  and  the  experts  now  advise  the 
council  that  the  trolley  system  could  be  adopted  on 
many  routes  in  the  North  with  great  advantage.  But 
the  London  borough  council  has  been  educated  up 
to  a  sense  of  horror  at  the  prospect  of  the  over- 
head equipment,  and  consequently  is  holding  tight 
to  the  powers  which  were  given  it  under  the  act  of 
1900,  and  this,  together  with  the  unwillingness  of  the 
County  Council  to  incur  the  hea\'y  capital  expendi- 
ture necessary  on  conduit  tramways,  gives  the  ap- 
pearance that  the  North  London  horse  tramways  will 
never  be  converted  to  electric  traction.  To  surmount 
these  difficulties,  the  County  Council  has  determined 
to  ask  Parliament  to  relieve  it  of  its  obligations  to 
the  borough  councils  under  the  act  of  1900,  and  in 
the  interests  of  the  traveling  public  it  is  to  be  hoped 
they  will  be  successful. 

The  question  of  the  acquisition  of  the  telephone 
system  of  the  National  Telephone  Company  by  the 
government  has  once  more  cropped  up,  and  a  depu- 
tation of  municipal  representatives  to  the  postmaster- 
general  yesterday  made  a  rather  unusual  sugges- 
tion. It  was  urged  that  if  the  government  purchased 
the  whole  of  the  telephones  of  the  kingdom,  both 
company  and  municipal,  as  seems  to  be  the  general 
inclination,  in  a  few  years  time,  this  would  tend  to 
restrict  the  energies  of  the  municipalities  in  the 
meantime.  On  the  other  hand,  the  deputation  ar- 
gued, if  those  municipalities  that  wished  to  work 
their  own  systems  were  allowed  to  do  so,  a  much 
better  result  would  be  arrived  at.  But  quite  fairly, 
in  repl}'-  to  this,  the  postmaster-general  pointed  out 
that  if  the  latter  course  were  adopted,  the  govern- 
ment would  be  left  with  all  the  unremunerative  busi- 
ness, while  the  large  profitable  towns  would  re- 
main in  the  hands  of  the  local  authorities.  He  most 
definitely  refused  to  adopt  such  an  attitude  while 
he  was  in  power,  and  with  this  the  deputation  had 
to   be   content. 

As  is  usual  at  the  meetings  of  submarine  cable 
companies  of  late  years  a  reference  is  always  made 
to  wireless  telegraphy.  At  the  meeting  of  the  West- 
ern Telegraph  Company  last  week,  the  chairman,  in 
this  connection,  said  that  in  common  witli  most  other 
submarine  cable  companies,  they  had  been  approached 
for  the  purpose  of  making  some  arrangement  by 
which  telegrams  might  be  sent  to  their  stations  and 
forwarded  from  there  by  wireless  telegraphy.  A 
good  deal  of  this  had  been  done  in  the  early  stages 
of  the  Russo-Japanese  war,  and  it  all  tended  to  con- 
firm the  view  that  they  had  held  for  many  years, 
viz.,  that  wireless  telegraphy  could  never  be  more 
than  art  auxiliary  to  the  submarine  cable.  It  could 
never  be  a  competitor.  Now  that  this  has  been 
proved  in  practice,  probably  submarine  cable  share- 
holders will  feel  themselves  in  their  old  state  of 
security. 

Whether  the  Royal  Commission  on  London  Traffic 
is  ever  to  confer  any  benefits  upon  London  still  re- 
mains very  problematical.  Althougli  the  last  ev«- 
dence  was  taken  as  far  back  as  May,  no  report  has 
yet  been  issued  to  Parliament,  and  as  a  consequence 
no  new  schemes  affecting  London  can  be  presented 
to  Parliament  this  year.  But  this  holding  back  of 
new  schemes  for  three  years  in  succession  has  con- 
ferred upon  Mr.  Yerkes,  who  owns  the  District  Rail- 
way and  a  number  of  undeveloped  tube  railway?, 
an  inestimable  boon,  for  it  has  allowed  tremendous 
progress  to  be  made.  In  fact,  it  may  be  found  that 
by  the  time  the  Royal  Commission  has  reported  that 
the  opening  of  the  Yerkes  series  of  railways  will 
have  met  many  of  the  drawbacks  hitherto  complained 
of,  and  that  when  the  other  suburban  steam  railways 
are  electrified,  London  may  possibly  be  as  completely 
equipped  with  rapid  means  of  communication  as  the 
piecemeal  legislation  in  the  past  will  ever  allow  it 
to  be.  It  may  also  be  found,  probably,  that  Mr. 
Yerkes  has  secured  that  very  monopoly  which  many 
were  anxious  he  should  not  have,  for,  be  it  remem- 
bered, all  new  lines  competing  with  him  have  to 
receive  parliamentary  sanction,  in  spite  of  anything 
contained   in  the  Royal   Commission's  report. 

The  fire  brigade  committee  of  the  London  County 
Council  has  made  some  suggestions  to  the  Board  of 
Trade  as  to  what  precautions  against  fire  it  thinks 
should  be  imposed  upon  tube  railway  companies. 
Without  pledging  itself  in  any  way,  the  Board  of 
Trade  has  agreed  to  call  for  an  opinion  from  thu 
chief  officer  of  the  council's  fire  brigade  as  to  whether 
sufficient  provision  is  made  in  the  matter  of  hy- 
drants, hose,  etc.,  but  a  suggestion  by  the  County 
Council  that  on  all  tube  railways  the  motors  should 
be  carried  in  separate  incombustible  compartments 
has  been  dismissed  as  impracticable.  As  a  matter 
of   fact  the   Central   London   Railway   has  just  dis- 
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carded  separate  locomotives  on  account  of  the  vibra- 
tion which  was  caused  by  their  use. 

It  is  well  known  that  great  dissatisfaction  has 
been  felt  with  our  patent  laws  for  many  years,  and 
that  the  new  act  which  conies  into  force  on  January 
1st  next  was  drafted  to  overcome  some  of  the  ex- 
isting difficulties.  At  the  Civil  and  Mechanical  En- 
gineers' Society  last  week,  the  president  suggested 
that  all  patents  should  be  given  the  same  validity, 
an<l  at  a  verj-  much  lower  cost.  He  also  suggested 
that  the  yearly  fees  shoidd  l)c  arranged  according 
to  whether  the  patent  was  successful  or  not.  G. 


New  York. 

New  York,  November  19. — The  New  York  and 
Long  Island  Traction  Company,  the  largest  corpo- 
ration of  its  kind  on  Long  Island,  is  making  much 
progress  with  the  laying  of  its  trolley  tracks  from 
Rosedale  to  Brooklyn.  This  line  has  to  cross  the 
tracks  of  the  Long  Island  railroad,  which  is  appar- 
ently bitterly  opposed  to  its  rival.  The  New  York 
and  Long  Island  Traction  Company  expects  on  De- 
cember 15th  to  have  cars  running  over  its  new 
line  from  Freeport,  L,  I.,  to  Brooklyn.  This  line 
is  17  miles  in  length,  and  express  trains  will  run 
the  distance  in  50  minutes   or  less. 

The  Central  Long  Island  Railroad  Company  is 
planning  to  construct  and  operate  a  trolley  line  from 
Cold  Spring  Harbor  to  Mineola.  to  form  part  of 
a  large  belt  line  of  trolleys  on  the  island. 

The  prolonged  struggle  between  the  Port  Chester 
and  the  Westchester  traction  companies  was  appar- 
ently ended  yesterday,  when  the  state  railroad  com- 
missioners approved  of  the  increase  of  the  capital 
stock  of  the  New  York,  Westchester  and  Boston 
Railway  Company  from  $i,coo.ooo  to  $20,000,000. 
The  Westchester  company  will  build  an  electric  rail- 
way from  Harlem  to  Portchester  and  other  places, 
as  previously  announced  in  the  Western  Electrician. 

On  Monday  the  New  Haven  railroad  began  work 
on  its  proposed  six-track  electric  railway  from  New 
York  to  New  Rochelle.  Headquarters  for  the  con- 
struction work  have  been  opened  at  New  Rochelle 
with  a  large  staff  of  engineers  and  surveyors. 

Everything  is  ready  for  the  commencement  of  the 
construction  of  the  trolley  tunnel  under  the  North 
River,  connecting  Cortlandt  Street,  Manhattan,  with 
Jersey  City.  It  is  estimated  that  the  work  will  re- 
quire two  years. 

Police  Commissioner  McAdoo  is  asking  for  the 
installation  of  a  ring  of  electric  lights  at  Columbus 
Circle,  placed  in  such  positions  as  to  indicate  the 
proper  way  for  automobiles  and  other  traffic  using 
the   driveways   in   Central   Park. 

Some  say  that  since  the  subway  was  started  the 
number  of  trains  on  the  elevated  lines  have  been 
reduced.  Personal  investigation  does  not  confirm 
this  allegation.  The  fact  is  that  for  quite  a  number 
of  uptown  districts,  the  elevated  service  is  preferable 
to  that  of  the  subway.  The  bulk  of  the  subway 
traffic  is  to  and  from  the  express  stations. 

Public  clamor  for  a  better  subway  express  service 
outside  the  rush  hours  has  led  August  Belmont  to 
announce  a  90-minute  all-day  service  of  expresses 
in  the  near  future.  The  company  pleads  inability 
to  obtain  a  sufficient  number  of  expert  electricians 
and  plasterers.  The  present  traffic  on  the  subw-ay  is 
estimated  to  be  2co,ooo  passengers  a  day.  That  on 
the  Manhattan  elevated  lines  is  estimated  to  be 
1,000,000.  The  east-side  branch  of  the  subway,  along 
Lexington  Avenue,  is  now  ready  for  operation,  and 
is  announced  for  official  opening  next  Wednesday. 

The  Brooklyn  Daily  Eagle  is  now  putting  in  three 
new  multiple  presses,  making  five  in  all.  All  the 
machinery  in  the  Eagle  office  is  driven  by  electricity, 
and  when  the  new  presses  begin  to  run  the  Eagle 
will  have  the  largest  and  best  newspaper  presses  in 
the  state.  D.  W.  W. 


Dominion  of  Canada. 

Montreal,  Que.,  November  19. — The  forty-fourth 
annual  meeting  of  the  Montreal  Street  Railway  Com- 
pany was  held  last  week,  at  which  the  annual  report 
showed  that  the  net  earnings  of  the  company  were 
$952,826.80,  as  compared  with  $905,939.01  last  year. 
Managing  Director  W.  G.  Ross  stated  that  during 
the  last  season  the  company  had  relaid  16  per  cent, 
of  its  total  mileage  witii  96-pound  steel  rails,  with 
steel  ties  and  concrete  bed.  Up  to  the  present  time 
40  per  cent,  of  the  total  32  miles  of  trackage  have 
been  relaid  in  the  most  substantial  manner.  The 
old  board  of  directors  was  re-elected. 

The  service  on  the  Grand  Valley  railroad,  running 
from  Paris  to  Gait,  Ont.,  will  be  inaugurated  next 
week. 

The  Toronto  and  Scarboro  Electric  Railway  Com- 
pany has  secured  a  perpetual  and  exclusive  fran- 
chise for  the  running  of  cars  on  the  Kingston  road. 

B.  E.  Drew  of  Cranborne,  B.  C,  is  arranging  to 
install  an  electric-light  plant  in  that  town,  utilizing 
an  adjacent  waterpower. 

The  Horse  Shoe  Power  Company  has  been  formed 
in  Phcenix,  B.  C.  to  deyelop  the  power  obtainable 
from   the   Kettle  River  alx)ve  Canyon   City. 

The  Brantford  Electric  and  Operating  Company 
is  seeking  a  lo-year  renewal  of  its  lighting  contract 
with  the  city  of  Brantford,  and  offers  to  install 
the  alternating   encloscd-arc   system. 

John  Gait  of  Toronto  has  examined  the  Rosseau 
River,  20  miles  from  Emerson,  Man.,  and  has  re- 
ported  on   it   favorably   as   a  source   for  economical 


waterpower,  in  combination  with  long-distance  elec- 
trical  transmission. 

A  company  has  been  formed  to  build  an  electric 
railway  from  Fort  William  to  the  top  of  Mount 
McKay,  where  there  is  a  lake  three  miles  wide  and 
10  miles  long,  wdiich  is  to  be  made  into  a  new 
summer  resort.  The  company  has  already  secured 
the  right-of-way  through  the  municipalities  con- 
cerned. The  power  will  be  obtained  from  the  Kaka- 
beka  Falls,  which  is  now  being  harnessed  for  the 
purpose  of  generating  electric  power  and  transmitting 
it  to  Fort  William  and  Port  Arthur.  H. 


Ottawa,  Ont.,  November  19. — Experts  have  agreed 
upon  the  sum  of  $196,000  as  the  price  to  l)e  paid  by 
the  city  of  St.  Thomas,  Ont,  for  the  gas,  electric- 
light  and  power  plant  at  present  owned  by  a  com- 
pany. The  city's  original  offer  was  $i8S,ooo,  which 
the  company  refused,  and  the  matter  was  referred 
to  arbitration,  but  an  agreement  was  reached  with- 
out an  appeal  to  the  arbitrators.  The  by-law  for 
the  purchase  of  the  plant  will  be  submitted  to  the 
ratepayers  in  January. 

The  waterpower  on  the  Wahnapitae  River,  which 
is  being  developed  by  Messrs.  Cochrane  and  M'cBittie, 
will  be  in  a  position  to  deliver  electric  energy  next 
spring.  The  dam  has  been  completed  and  the  ma- 
chinery is  now  being  installed.  Arrangements  have 
been  made  to  supply  the  town  of  Sudbury,  Ont., 
with  electricity  for  light  and  waterworks,  and  it  is 
probable  that  power  will  also  be  supplied  to  the 
Mond  Nickel  Company,  which  has  been  closed  for 
one  year  and  is  now  preparing  to  resume  operations 
with  vigor. 

It  is  stated  that  the  Dominion  government  has 
under  consideration  cert^ain  legislation  looking  to 
the  federal  acquisition  of  the  trunk  lines  of  tele- 
phones and  telegraphs  in  Canada.  At  a  meeting  in 
London,  Ont.,  a  short  time  ago,  of  the  Union  of 
Canadian  Municipalities,  a  resolution  strongly  favor- 
ing such  a  system  of  ownership  and  operation  was 
heartily  adopted.  The  subject  is  a  very  large  one, 
and  it  is  expected  that  the  initial  steps  along  that 
line  will  constitute  one  of  the  principal  items,  if  not 
the  most  important,  of  government  legislation  to  be 
submitted  to  the  new  Canadian  Parliament  when  it 
assembles  in  January  next. 

It  is  said  that  the  Hamilton  Street  Railway  Com- 
pany of  Hamilton  Ont.,  is  anxious  to  sell  its  prop- 
erty and  franchise  to  the  city.  It  can  be  bought  for 
some  $8oo,oco  or  $900,000.  The  bonded  debt  is 
$500,000.  The  amount  paid  for  the  stock  of  the  old 
tramway  company  when  the  road  was  electrified,  was 
$205,000,  paid  by  the  Cataract  Power  Company  of 
Hamilton,  and  the  amount  advanced  by  the  latter 
company  to  the  street-railway  was  $170,000.  The 
president  of  the  railway  company  stated  that  the 
company  would  be  doing  well  if  it  could  realize 
the  sum  of  $875,000  by  the  sale,  and  even  intimated 
that  it  could  be  purchased  for  less.  The  roadbed 
is  in  bad  shape  as  well  as  the  rolling  stock.  There 
are  about  24  miles  of  track.  50  cars  and  three  barns. 
The   company   offers    to    throw     in    the     franchise. 

W. 


Indiana. 


Indianapolis,  November  19. — The  Marion  and 
Eastern  Traction  Company  was  incorporated  on  the 
i6tli  inst.,  with  a  capital  stock  of  $30,000.  The 
company's  headquaztei-s  will  be  in  Marion,  and  the 
dcclaretl  purpose  is  to  build  and  operate  street  rail- 
ways in  the  cities  of  Marion,  Van  Buren,  Warren, 
Bluft'ton  and  Decatur,  and  connect  the  same  v/ith  an 
interurlwn  system.  R.  E.  Breed,  W.  B.  Dodds  and 
J.  J.  Coleman  are  among  the  principal  promoters. 

The  Marion  Motor  Car  Company,  with  principal 
office  in  Indi:'.napolis,  was  incorporated  during  the 
week.  The  capital  stock  is  $100,000.  The  company 
v/ill  manufacture,  repair  and  deal  in  motor  cars, 
motor  boats  and  motor  vehicles  of  all  kinds.  L.  C. 
Boyd,  H.  M.  Landon,  R.  H.  Hassler  and  others  are 
the  incorporators. 

At  a  special  meeting  of  the  City  Council  of  -\lex- 
anJiia  on  November  12th  that  part  of  the  franchise 
ordinance  exacting  a  payment  of  $2  per  lineal  foot 
from  the  Indianapolis,  Hartford  City  and  Celina 
1  raction  Company  for  use  of  paved  street  was  re- 
pealed, and  the  streets  desired  by  the  company  were 
given  without  charge.  The  company  contracts  to 
build  and  have  the  line  in  operation   \vithin  a  year. 

The  Indianapolis  and  Northwestern  Traction  Com- 
pany makes  the  novel  announcement  of  excursion 
rates  to  St,  Louis  and  return.  The  connection  is 
made  with  the  Clo\'er  Leaf  at  Frankfort,  and  a 
special  rate  for  the  round  trip  of  $4.40  is  given, 
against   $6  by  the   steam  roads. 

More  than  half  the  grading  for  the  Wabash  and 
Rochester  electric  traction  line  between  Wabash  and 
Rochester,  a  dis.tance  of  36  miles,  has  been  com- 
pleted ready  for  the  ties.  It  is  the  purpose  to  have 
this  line  in  operation  by  May  of  next  year.  It  was 
aiuiounced  on  the  !■  ral  stock  exchange  today  that 
I  he  Indianapolis  and  Eastern  Traction  Company  had 
declared  a  cash  dividend  of  15  per  cent,  on  the  pre- 
ferred stock  of  the  company.  "This  is  the  first  divi- 
dend paid   on    the   stock. 

A  movement  has  been  started  conducive  to  closer 
relations  among  the  various  electric  traction  lines 
of  Indiana.  Nothing  in  the  nature  of  a  trust  or 
nierj;er  is  contemplated,  neither  will  the  proposed 
agreement  have  anything  to  do  with  fares,  but  will 


be  for  the  common  benefit  of  the  companies  along 
mechanical  lines,  and  will  probably  regulate  the 
rnatter  of  transferring  freight  from  one  trac- 
tion line  to  another,  and  the  sale  of  inter- 
changeable mileage  books.  There  is  quite  a  de- 
mand for  an  agreement  in  these  two  matters. 
Partial  arrangements  along  these  lines  have  been 
made  between  a  few  of  the  lines,  and  it  is  the  pur- 
pose to  perfect  a  freight  and  passenger  agreement 
and  system  between  all  the  lines.  Paul  H.  White 
of  the  Indianapolis  and  Martinsville  Rapid  Transit 
Company  is  working  out  the  details  .-md  says  the 
electric  traction  business  is  soon  to  assume  great 
proportions   in   this   state. 

-According  to  statements  made  by  traction  officials, 
a  joint  terminal  station  to  cost  $50,000  is  to  be 
erected  in  Logansport  next  spring.  All  traction 
companies  entering  the  city  will  share  the  cost  and 
the  service  of  the  station.  S.  S. 


Ohio. 

Cleveland,  November  19. — E.  S.  Nichols  of  Wapa- 
koneta  has  been  appointed  receiver  of  the  Sandusky 
Southwestern  Electric  Railway  Company,  and  F.  O. 
Olson,  general  manager,  has  been  temporarily  en- 
joined from  disposing  of  property  and  money  said 
to  be  held  by  him,  some  of  it  in  his  own  name. 
Lyman  N.  Means,  treasurer,  and  one  of  the  stock- 
holders, brought  the  suit.  The  coiupany  was  organ- 
ized with  a  capital  of  $i,ooo,oco  and  the  Cleveland 
Trust  Company  holds  a  trust  deed  for  $2,000,000. 
About  45  mils  of  grading  has  been  completed.  The 
road  was  planned  to  extend  from  Wapakoneta  to 
Kenton  and  Lima  to  Bellefontaine. 

While  no  confirmation  has  been  secured,  it  is  re- 
ported in  Cleveland  that  the  Cleveland  and  South- 
western has  secured  a  portion  of  the  Lodi  branch 
of  the  Baltimore  and  Ohio  between  Wooster  and 
Millersburg.  This  is  about  19  miles  in  length 
and  will  be  u^:ed  as  an  extension  of  the  electric 
road  south.  The  Cleveland  and  Southwestern 
is  constantly  looking  for  opportunities  to  extend 
its  business  and  make  its  service  better. 

In  the  Electric  Building  at  Cleveland  a  school  of 
instruction  for  motormen  and  conductors  is  main- 
tained by  W.  F,  Well,  claim  adjuster  for  the  Cleve- 
land Electric  Railway  Company.  The  men  are 
taught  how  to  prevent  accidents  and  instructed  in 
the  manner  of  treating  injured   passengers. 

Reports  are  current  that  negotiations  have  been 
almost  completed  for  the  sale  of  the  property  of 
the  Dayton  Electric  Light  Company,  Dayton,  to  an 
eastern  syndicate.  Dr.  J.  E.  Lowes,  president  of 
the  company,  was  in  the  East  this  week,  accompanied 
by  J.  C.  Reber  of  the  Home  Telephone  Company, 
Attorney  E.  P.  Matthews  and  others.  The  report 
is  to  the  effect  that  a  good  price  has  been  offered 
for  the  property,  upon  which  many  improvements 
have  been  made  in  recent  years.  Plans  have  been 
made  to  put  all  the  wires   underground. 

A  franchise  for  an  electric  railway  from  Empire 
to  the  Jefferson  County  line  has  been  granted  to 
■  L.  W.  Heally  of  the  East  Liverpool  lines.  As  there 
i.s  now  a  line  from  Wheeling  to  Empire,  an  exten- 
sion from  this  point  to  East  Liverpool  and  from 
there  to  Beaver  will  make  a  continuous  .line  from 
Wheeling  to  Pittsburg. 

Councilman  Henry  F.  Walker  has  introduced  an 
ordinance  in  the  Cleveland  council  providing  for 
a  20-year  extension  of  the  franchise  of  the  Cleveland 
Electric  Railway  Company,  on  condition  that  the 
company  sell  seven  tickets  for  25  cents.  One  public 
meeting  has  been  held  since  that  time,  when  people 
were  invited  to  discuss  the  matter. 

The  City  Board  of  Tax  Review  has  added  $115,- 
000  to  the  valuation  of  the  property  of  the  Cleveland 
Electric  Illuminating  Company. 

George  R.  Scrugliam  has  retired  as  president  of 
the  Interurban  Railway  and  Terminal  Company  of 
Cincinnati,  and  Charles  H.  Davis  has  been  chosen 
to  fill  his  place.  The  other  officers  are :  Vice-presi- 
dents, E.  H.  Davis  and  L.  H.  Brooks ;  treasurer, 
J.  M.  Kennedy;  secretary,  W.  E.  Hutton.  The  road 
now  has  over  ICO  miles  of  track  in  operation,  and 
the  reports  from  all  departments  showed  that  it  had 
been  doing  a  good  business.  Mr.  Scrugham  has 
sold  the  greater  part  of  his  interest  in  the  company 
to  the  Harrison  estate,  and  this  is  represented  in  the 
board  by  C.  L.  Harrison.  Guy  W.  Mallon  and  Ellis 
G.  Kincaid  retired  from  the  board,  and  it  now 
consists  of  seven  members.  The  company  represents 
a  combination  of  the  Cincinnati  and  Eastern,  the 
Suburban  Traction  Company  and  the  Interurban 
Terminal  Company. 

The  Cuyahoga  Light  and  Power  Company  of 
Cleveland  has  been  incorporated  witii  a  capital  stock 
of  $25,000  by  C.  L.  Denton,  H.  J.  Caldwell,  M.  V. 
Little  and  others.  It  is  supposed  the  company  was 
formed  to  consolidate  the  lighting  plants  of  a  number 
of  business  blocks  and  office  buildings  on  Euclid 
.Avenue  and    Ontario   Street. 

Miyor  I'ich  has  formally  announced  his  veto  of 
the  ordina"ce  giving  the  Toledo  Railways  and  Light 
Company  an  extension  of  franchise,  on  condition 
that  seven  tickets  are  sold  for  a  quarter.  At  the 
same  meeting  a  long  letter  from  President  Henry 
E"erett  was  read,  declining  to  accept  the  franchise. 
He  declared  the  company  could  not  now  and  never 
v.xnld  accept  a  franchise  containing  such  stringent 
conditions  as  to  expenditures  on  extensions  and  im- 
provements. Mr.  Everett  feels  that  the  company 
should  at  least  have  something  to  say  regarding  this 
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matter.  He  says  that  on  the  terms  of  the  franchise 
as  prepared  by  the  committee,  25  tickets  for  $1  and 
a  two-cent  fare  for  children  is  the  best  than  can  be 
dene.  O.  M.    C. 


Michigan. 

Detroit,  November  19. — It  is  understood  that 
active  steps  have  now  been  taken  looking  to  the 
construction  of  an  electric  railway  from  Lansing  to 
Jackson.  W.  A.  Boland  is  at  work  securing  the 
right-of-way.  The  material  on  the  old  line  from 
Grass  Lake  to  Chelsea  will  be  torn  up  and  used  by 
ilr.   Boland  in  his  new  enterprise. 

The  Monroe  city  and  county  officials  and  busi- 
ness men  came  to  Detroit  Thursday  night  as  guests 
of  the  Detroit,  Monroe  and  Toledo  Short  Line  to 
celebrate  the  opening  of  the  line  between  Monroe 
and  Detroit.  The  management  of  the  Short  Lins 
provided  three  special  cars,  and  a  banquet  was 
ser\-ed  at  the  Metropole  Hotel.  A  number  of  after- 
dinner  speeches  were  made,  including  addresses  by 
Mayor  Sisung  of  Monroe,  ex-Lieutenant-governor 
John  Strong,  Mattliew  Slush  of  Mt.  Clemens  and 
ex-Secretary  of  State'  Harry  A.  Conant. 

H.  A.  Everett  of  Cleveland,  Ohio,  and  a  party  of 
prominent  electric-railway  men  have  made  a  record- 
breaking  trip  on  Mr.  Everett's  private  car  "Jo- 
sephine" from  Cleveland  to  Detroit.  The  total  time 
for  the  entire  trip  was  iive  hours  and  12  minutes. 
Mt.  Everett  states  that  there  has  been  no  traffic 
nrrangement  made  between  the  Detroit.  Monroe  and 
Toledo  and  the  Lake  Shore  electric  railway  whereby 
r.  continuous  ride  can  be  taken  from  one  city  to  the 
other,  but  that  this  is  now  being  talked  of  and  is 
not  beyond  the  range  of  probability.  Among  others 
in  the  party  who  came  in  the  private  car  Avere  J.  J. 
Stanley,  general  manager  of  the  Cleveland  Electric; 
Warren  Bicknel,  president  of  the  Lake  Shore  Elec- 
tric; F.  J.  Pomeroy,  president  of  the  Cleveland  and 
Southwestern;  C.  W.  Wasson,  president  of  the 
Cleveland,  Painsville  and  Eastern ;  H.  R.  Newcomb, 
president  of  the  City  Savings  and  Trust  Company, 
Cleveland ;  George  T.  Bishop,  president  of  the 
Northern  Texas  Traction  Company;  F.  W.  Brooks, 
assistant  general  manager  of  the  Detroit  United, 
and  W.  H.  Tarkington,  general  superintendent  of  the 
Detroit,  Monroe  and  Toledo  Short  Line.  The  latter 
piloted  the  party  over  the  Short  Line  from  Toledo 
to  Detroit.  The  visitors  were  met  at  the  Cadillac 
by  ex-Judge  C.  J.  Reilly  and  others. 

The  M-.micipai  Electric  Lighting  Commission  of 
Detroit  has  accepted  the  new  engine  and  generator 
which  has  been  in  the  power  house  for  the  last 
three  months,  but  with  which  there  was  some  trouble 
at  the  time  of  its  installation. 

A  meeting  of  local  capitalists  has  been  held 
at  Gaylord  for  the  purpose  of  soliciting  funds  to 
build  a  new  electric  railway  from  Gaylord  to  Ot- 
sego and  also  to  build  a  summer  resort.  It  is  un- 
derstood that  a  right-of-way  for  the  road  has  been 
secured. 

The  limited  car  service  of  the  Detroit,  Ypsilanti 
and  Ann  Arbor  electric  line  will  be  inaugurated 
about  November  2Sth.  The  cars  will  make  about 
three  stops  in  Ypsilanti  and  three  in  Ann  Arbor 
and  one  each  in  Chelsea  and  Grass  Lake.  They 
will  also  stop  at  Dearborn  and  Wayne  on  signal  for 
passengers   from  Ypsilanti  and  points  v/est. 

The  Flint  Auto  Brass  and  Aluminum  Company 
has  been  organized  at  Flint  to  manufacture  ma- 
chine-finished brass,  aluminum  and  other  metal  cast- 
ings, wood  rims,  brass  and  metal  auto  rails,  auto 
parts  and  sanitary  finishings  for  automobiles.  The 
capital  stock  is  $25,000.  The  company  is  negotiating 
for  the  lease  of  the  large  brick  plant  of  the  Flint 
Hamfss  Company  and  e.xpects  to  have  the  plant 
running  by  January  ist. 

The  Incandescent  Light  and  Stove  Company  of 
Detroit  has  been  incorporated  with  a  capitalization 
of  S600.C00.  C.  G.  W. 


New  EnRland. 

Boston.  November  19. — The  storm  of  November 
13th.  which  reached  hurricane  proportions  in  North- 
ern Nev/  England,  did  heavy  damage  to  electrical 
properties.  Upward  of  700  broken  telegraph  poles 
were  reported  in  the  state  of  Maine,  and  both  tele- 
graph and  telephone  communication,  as  well  as  trol- 
ley service,  were  badly  crippled  for   several   days. 

At  the  annual  meeting  of  the  Berkshire  Street 
Railway  Company,  held  in  Pittsfield,  the  officers 
were  re-elected  and  three  additional  directors  were 
chosen;  namely,  Fred  T.  Ley,  H.  A.  Moses  and 
PI.  C.  Page.  The  annual  report  showed  a  good 
surplus,  and  it  is  stated  that  after  January  i,  1905, 
the  company  will  begin  to  pay  four  per  cent,  divi- 
dends. The  company  has  asked  for  authority  to 
issue    $200,000    additional    bonds,   bringing   its    total 

up   to  $1,000,000. 

A  trolley  line  connecting  the  city  of  Holyoke  with 
the  town  of  Ware,  via  Granby,  Belchertown  and 
Enfield,  is  projected  by  local  capitalists  of  the  places 
through  which  the  line  would  run.  An  executive 
committee  and  a  committee  on  the  necessary  legis- 
lation have  been  formed,  and  the  matter  of  connec- 
tions with  other  lines  at  Holyoke  and  Ware  is  to 
be  arranged,  if  possible,  before  construction  work 
begins. 

The  State  Board  of  Railroad  Commissioners  has 
decided  adversely  to  the  petitioners  on  the  matter 
of  increased  rates  of  fare  on  the  New  Bedford  and 


Onset  road,  a  reduction  to  former  charges  being 
prayed  for.  The  board  finds  that  present  rates  are 
not  excessive.  A  sitnilar  decision  has  been  rendered 
by  the  commission  on  a  petition  from  Wakefield 
residents,  relative  to  fares  on  the  Boston  and  North- 
ern   railway. 

The  Boston  Transit  Commission  has  taken  title 
to  two  estates  for  entrance  and  exit  purposes  for 
tile  new  subway.  One  is  on  Lagrange  Street  and 
the  other,  is  on  Essex  Street,  where  1,349  feet  of 
land,  now  occupied  by  an  $S,6oo  structure,  which 
will  be  razed,  cost  the  commission  $71,800.  B. 


Southeastern  States. 

Charlotte,  N.  C,  November  19. — The  Citizens' 
Rapid  Transit  Company  of  Richmond,  Va.,  has  se- 
cured certain  amendments  to  its  charter  covering  in 
detail  the  route  to  be  followed,  and  it  is  stipulated 
that  the  work  shall  be  completed  by  the  end  of  the 
year  1905. 

The  Mount  Olive  Light  and  Power  Company  of 
Mount  Olive,  N.  C,  has  been  chartered,  with  an 
authorized  capital  of  $100,000,  by  M.  T.  Kell  and 
others. 

It  is  stated  that  work  will  be  started  within  the 
next  year  on  the  projected  route  of  the  electric  rail- 
way from  Atlanta,  Ga.,  to  Anderson,  S.  C,  the  chief 
promoter  being  G.  O.  Etheridge  of  New  York.  The 
line  will  carry  both  passengers  and  freight. 

An  electric  railway  will  soon  be  started  between 
Alexandria,  Va.,  and  Washington,  it  is  reported,  and 
the  necessary  capital  has  been  secured  for  the  work. 

The  Georgetown  (S.  C.)  Electric  Company  has 
been  reorganized  and  the  following  officers  elected : 
President,  H.  C.  Case  of  Philadelphia ;  vice-president 
and  general  manager,  S.  S.  Ingman  of  Florence, 
S.  C. ;  secretary  and  treasurer,  S.  C.  Case  of  Phila- 
delphia ;  local  manager,  L.  M'ouzon  of  Georgetown. 
Extensive  improvements  are  contemplated. 

A.  J.  Whaleburg  and  William  Lang  of  Detroit, 
Mich.,  are  promoting  an  electric  railway  between 
Lexington  and  Richmond,  Ky.  The  chamber  of 
Commerce  of  Richmond  is  interested  in  the  scheme 
to  build  the  line. 

The  Birmingham  (Ala.)  Light  and  Power  Com- 
pany'has  just  completed  a  new  freight  and  express 
depot  in  Ensley,  Ala.,  to  meet  the  demands  of  the 
largely    increasing  business. 

A  decision  has  been  rendered  in  court  dismissing 
the  injunction  to  prevent  the  mayor  and  City  Coun- 
cil of  Waynesboro,  Ga.,  from  entering  into  a  con- 
tract   for   the   lighting  of  the  "Streets   by   electricity. 

L. 


Northwestern  States. 

Minneapolis,  November  19. — The  electric-lighting 
plant  at  New  Richmond,  Wis.,  will  be  remodeled 
and  improved  at  a  cost  of  about  $3,000. 

A.  E.  Park  of  Chicago  and  others  are  considering 
tlie  feasibility  of  building  a  trolley  line  from  'Valley 
Junction  to  Oreston,  Iowa.  Stock  is  now  being  sub- 
I'cribed. 

F.  M.  Sanger  of  the  Council  Bluffs  (Iowa),  Tabor 
and  Southern  Electric  Railway  Company  has  an- 
nounced that  construction  on  the  proposed  line  will 
be  started  early  in  the  spring. 

M.  R.  M'cAdoo  of  New  York  city  was  elected  as 
the  nev/  president  of  the  Winnebago  Traction  Com- 
par.y  cf  Oshkosh,  Wis. 

The  Lincoln  (Neb.)  Traction  Company  has  of- 
fered to  settle  its  paving-tax  case  with  the  city  for 
about  $14,000.  The  disputed  taxes  amount  to  about 
$40,coo.  It  is  thought  that  the  council  v/ill  accept 
the   proposition. 

An  effort  is  to  be  made  to  compel  the  Sioux  City 
(Iowa)  Traction  Company  and  the  Sioux  City  Gas 
and  Electric  Company  to  place  all  their  wires  un- 
derground. 

A  new  cut-off  system  is  being  investigated  in  St. 
Paul  which  may  be  put  on  the  lines  of  the  Twin 
City  Rapid  Transit  Company.  It  will  be  used  to 
shut  off  the  current  on  sections  of  the  lines  in  the 
neighborhood  of  a  fire.  The  plan  has  been  inves- 
tigated by  the  city  Board  of  Fire  Commissioners 
and  was  pronounced  satisfactory.  R. 


Pacific  Slope. 

San  Francisco,  November  18. — The  Bay  Counties 
Power  Company  has  entered  into  a  contract  with 
the  Burrell  Construction  Company  for  the  erection 
of  two  towers,  one  on  each  side  of  the  river  at 
Sacramento,  Cal.,  to  connect  its  plant  in  Sacra- 
mento with  its  line  at  Davisville. 

A.  H.  Cheney  of  the  Madison  Mercantile  Com- 
pany has  purchased  the  electric-light  plant  at  Areata, 
Cal.    The  price  is  said  to  be  $20,500. 

The  Northern  California  Power  Company  has  se- 
cured a  long-term  contract  to  supply  the  Mammoth 
mine  and  smelter  at  Kennet,  Cal.,  with  power.  A 
sub-station  will  be  built  at  the  mine  and  will  have 
a  capacity  of  1,200  horsepower. 

In  the  reorganization  of  the  Snoqualmie  Falls 
Power  Company,  under  the  name  of  the  Seattle- 
Tacoma  Power  Company,  many  improvements  are 
contemplated.  N.  H.  Latimer  of  Seattle,  Wash.,  is 
president  of  the  new  company;  O.  D.  Calvin,  treas- 
urer, and  Thomas  B.  Hardin,  secretary.  It  is  the 
intention  to  double  the  capacity  of  the  Snoqualmie 
plant  by  installing  a  5,000-kilowatt  generator  driven 
b}^   a   10,000-horsepow^er  turbine  wheel.     If  the   Su- 


preme Court  of  Washington  decides  the.  litigation 
now  pending  over  the  White  River  power  plant 
favorably  to  the  company,  work  will  immediately  be- 
gin on  the  deevlopment  of  the  generating  station 
near  Sumner,  about  nine  miles  from  Tacoma,  'Wash. 

The  Eagle  Valley  Railroad  Company  has  been 
incorporated  at  Baker  City,  Ore.,  by  W.  L.  Vinson, 
John  Waterman  and  T.  Basche.  The  capital  stock 
is  $1,000,000.  The  principal  place  of  business  is 
Baker  City. 

It  is  understood  that  the  Condor  Power  Company 
has  plans  for  the  enlargement  of  its  plant  to  more 
than  treble  its  present  capacity.  Contracts  have 
been  made  for  lighting  Medford,  Ore.,  and  it  is 
believed  the  council  of  Jacksonville,  Ore.,  will  buy 
power  for  lights.  Pole  lines  are  projected  for  ,A.sh- 
land  and  Grants  Pass.  Ore.  When  the  enlargement 
is  completed,  the  capacity  will  be  from  1,600  to  2,coo 
horsepower.  C.  R.  Ray  of  Jacksonville  is  manager 
of  the  company. 

The  consolidated  Portland  Railway  and  City  and 
Suburban  Railway  Companies  of  Portland,  Ore.,  will 
expend  $750,000  in  the  improvement  of  the  street- 
railway  systems  of  Portland.  There  are  106  miles 
of  car  lines  in  the  city  and  100  of  these  will  have 
to  ba  gone  over  and  improved.  A. 


PERSONAL. 

H.  M.  Smith,  formerly  with  the  Lake  Shore  Elec- 
tric Railway  Company,  has  accepted  the  position  of 
general  manager  of  the  Rockford  and  Interurban 
Railway  Company  at  Rockford,  111. 

Regan  Houston  of  San  Antonio,  Tex.,  has  re- 
signed the  presidency  of  the  San  Antonio  Gas  and 
Electric  Company  and  the  San  Antonio  Traction 
Company. 

S.  J.  Dill  has  resigned  as  superintendent  of  the 
Michigan  Traction  Company  to  go  to  Youngstown, 
Ohio,  where  he  will  assist  in  constructing  the  elec- 
tric railway  between  Youngstown  and  East  Liver- 
pool. 

L.  S.  Humes,  St.  Paul  manager  of  the  Western 
Union  Telegraph  Company,  has  been  appointed  gen- 
eral superintendent  of  the  Great  Northwestern  Tele- 
graph Company,  with  headquarters  at  Toronto,  Ont. 
W.  R.  Chapman  of  LaCrosse,  Wis.,  has  been  pro- 
moted to  succeed  Mr.  Humes  at  St.  Paul. 

E.  W.  Lloyd  of  the  Chicago  Edison  Company  has 
accepted  an  appointment  from  President  Davis  to 
prepare  a  report  on  purchased  electric  power  in 
factories,  to  be  presented  at  the  twenty-eighth  con- 
vention of  the  National  Electric  Light  Association. 
Mr.  Lloyd  has  already  begun  work  on  this  report, 
and,  as  it  is  a  subject  of  the  greatest  importance 
to  central  stations — the  power  load  is  rapidly  be- 
coming the  important  part  of  the  business  in  many 
localities — it  is  to  be  hoped  that  managers  will  take 
pains  to  fill  in  as  fully  as  possible  the  data  blanks 
being  sent  out  by  Mr.  Lloyd. 

The  following-named  persons  were  registered  at 
the  booth  of  the  Western  Electrician  last  week; 
W.  C.  Smith,  Sacramento,  Cal. ;  H.  Wilkinson,  Co- 
lumbus, Ohio ;  James  H.  Gildersleese,  Hudson,  111. ; 
Luther  Benjamin,  Hudson,  111.;  F.  H.  Carter,  Ash- 
land, Ore. ;  C.  J.  Sutter,  Fresno,  Cal. :  R.  Keller, 
P.  G.  O.  E.  Company,  Peoria,  111. ;  E.  Lundeley, 
M'onteres',  Mexico ;  William  Ware,  McKenney, 
Texas ;  Charles  Fled,  Chicago ;  Ralph  W.  Chappel, 
Troy,  Pa.;  Edw.  Collins,  South  Bend,  Ind. ;  K. 
Shu'ltes,  Martin,  Mich.;  John  P.  Goy,  St.  Louis; 
Claud  Feightner,  Canton,  Ohio ;  George  W.  Broner, 
St.  Louis. 

Mr.  Henry  Rustin,  who,  on  account  of  failing 
health,  was  compelled  to  give  up  his  position  as 
chief  electrical  engineer  of  the  St.  Louis  Exposition 
and  go  to  a  different  climate,  has  improved  in  health 
to  some  extent  and  was  able  last  week  to  return 
to  St.  Louis  and  see  the  results  of  his  efforts  at 
the  Fair.  Mr.  Rustin  planned  the  splendid  illumina- 
tion at  the  World's  Fair,  but  it  was  feared  at  the 
time  he  was  compelled  to  give  up  that  he  would  not 
be  permitted  to  'see  the  electrical  picture  his  mind 
had  conceived.  The  work  of  carrying  out  his  plans 
was  taken  up  by  other  hands  under  the  direction 
of  E.  B.  Ellicott  of  Chicago,  and  carried  to  success- 
ful completion.  Mr.  Rustin,  on  his  return,  looked 
much  better  than  when  he  left.  He  came  from 
Omaha,  accompanied  by  his  brother,  Dr.  Fred  Rus- 
tin. 


ELECTRIC  LIGHTING. 

The  electric-lighting  plant  at  Gaylord,  M'ich.,  was 
entirely  destroyed  by  fire  recently. 

The  Chadron  Electric  Light  and  Power  Company 
has  sold  its  system  in  Chadron,  Neb. 

The  City  Council  of  Waverly,  Iowa,  has  purchased 
the   Healy    electric-light   plant    for    $13,500. 

The  Town  Council  of  Chambersburg,  Pa.,  has  de- 
cided to  recommend  the  sale  of  the  electric-light 
plant. 

The  People's  Electric  Company  of  Frankfort,  Ky., 
has  secured  the  contract  for  furnishing  the  city 
with  electric  lights. 

Fire  recently  destroyed  the  tar  plant  owned  by  the 
Denver  Gas  and  Electric  Company  in  Denver,  Colo. 
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One  man  was  burned  to  death  and  three  others  were 
injured.     The  property  loss   was  about  $25,000. 

The  city  of  Memphis,  Tenn.,  is  considering  the 
municipal  ownership  of  the  electric-light  plant. 

The  city  of  Florala.  Ala.,  has  granted  a  20-year 
franchise  to  William  R.  McDnfiie  to  construct  and 
operate  an  electric-light  and  power  plant. 

Tlie  city  of  Richmond.  Va.,  contemplates  employ- 
ing an  electrical  expert  to  investigate  and  report  on 
the  location  and  cost  of  an  electric-light  plant. 

An  electric  plant  is  to  be  installed  by  the  city  of 
Dalton,  Ga.,  for  the  purpose  of  furnishing  light 
and  power  to   various  industries  now  using  gas. 

The  board  of  tiustees  of  the  State  School  of  Mines 
at  Golden,  Colo.,  recently  awarded  the  contract  for 
constructing  a  new  heating,  lighting  and  power  plant. 

The  Citizens'  Heat.  Light  and  Power  Company  of 
Canton.  111.,  has  been  incorporated  with  capital  of 
$100,000  by  A.  Howells,  William  L.  Davis  and  others. 

The  contract  of  the  Effingham  (111.)  Electric 
Light  and  Power  Company  has  expired.  No  ar- 
rangements for  further  lighting  have  as  yet  been 
made. 

On  December  2d  the  citizens  of  Cookeville,  Tenn., 
will  vole  Oil  Lho  i&suance  of  $25,000  of  bonds  for  the 
construction  of  an  electric-light  plant  and  system 
of  \*'aterworks. 

The  installation  of  an  electric-light  and  power 
plant  for  f-;rnishing  light  and  power  to  various 
industries  of  the  city  is  to  be  undertaken  by  the  city 
of  Dalton,  Ga. 

The  Scottsville  Electric  Light  and  Gas  Company 
of  Scottsville,  N.  Y..  has  been  incorporated  with  a 
capital  of  $20,coo.  Henry  C.  Brewster  of  Rochester 
is  among  those  interested. 

The  City  Council  of  Anadarko,  Okla.,  has  de- 
cided to  build  a  municipal  electric-lighting  plant,  and 
has  emploved  an  engineer  to  furnish  estimates  and 
plans.  It  is  the  intention  of  the  council  to  operate 
the  lighting  system  in  connection  with  the  water- 
works system,  using  practically  the  same  power  for 
both.  The  waterworks  will  be  in  operation  within 
60  days,  and  the  council  expects  to  be  able  to  light 
the  city  within  90  days. 

Directors  of  the  Chicago  Edison  Company  have 
voted  to  increase  the  capital  stock  by  20  per  cent., 
being  an  amount  equal  to  $1,973,176.  The  new  stock 
is  part  of  an  authorized  issue  of  $5. 13-4.120  remaining 
in  the  treasury-.  The  20-per  cent,  increase  will  be 
put  out  next  year  in  quarterly  installments  and  will 
bring  the  total  outstanding  capital  up  to  $11,839,056. 
The  money  is  needed  in  connection  with  the  con- 
tinued growth   of  the  business. 

In  the  special  election  last  week  on  the  granting 
of  a  20-year  franchise  to  a  Chicago  syndicate  to 
furnish  electric  and  gas  light  to  Jefferson  City,  Mo., 
the  proposition  carried  by  a  vote  of  863  to  68.  This 
ratifies  the  sale  of  the  plant  to  the  Chicago  people, 
the  consideration  being.  $100,000.  The  terms  of  the 
franchise  make  it  incumbent  upon  the  new  company 
to  improve  the  surface  and  reduce  the  schedule  of 
prices   which   have  prevailed. 

The  Des  Moines  Edison  Light  Company  has  fitted 
up  a  special  room  at  its  headquarters  in  Des  Moines, 
Iowa,  in  which  are  exhibited  electrical  appliances 
and  utensils  of  the  latest  manufacture.  The  room 
is  handsomely  furnished  and  by  the  use  of  softly 
shaded  electric  lamps  and  miniature  electric  bulbs  a 
pleasing  and  attractive  effect  is  produced.  Among 
the  appliances  exhibited  are  the  electric  sewing-ma- 
chine motor,  the  electric  stove,  electric  oven,  elec- 
tric teakettles,  coffee  urns,  laundry  irons,  water  heat- 
ers, heaters  for  warming  rooms,  heaters  for  curling 
irons,  etc.,  and  not  least  of  the  display  are  the  hand- 
some electric  lamps,  many  of  the  most  exquisite  ori- 
ental patterns. 


ELECTRIC  RAILWAYS. 

The  cars  of  the  Leavenworth  (Kan.)  electric  line 
are  now  running  to  the  center  of  Kansas  City,  Mo., 
on  the  Metropolitan  tracks.  Cars  are  run  on  the  line 
every  30  minutes. 

The  lines  of  the  York  Traction  Company  are  to 
be  extended  so  as  to  cross  McClellan  Heights  in 
the  southeastern  section  of  York,  Pa.  This  will 
be  the  means  of  a  number  of  fine  residences  being 
put  up  in  that  section  of  the  city. 

The  Omaha,  Beatrice  and  Lincoln  Electric  Rail- 
road Company  has  bought  80  acres  of  land  in  Omaha. 
Neb.,  convenient  for  the  erection  of  freight  ware- 
houses, and  which  will  furnish  part  of  the  inter- 
urban  company's  right-of-way  to  the  city  and  to 
South   Omaha. 

The  number  of  cars  now  running  on  the  United 
Railways'  system  in  St.  Louis  is  not  to  lie  greatly 
reduced  at  the  close  of  the  XVorld's  Fair,  according 
to  Captain  Robert  McCuHoch.  vice-president  and 
general  manager  of  the  system.  Not  so  many  will 
be  run  on  the  Market,  Olive,  Page  and  Delmar 
lines  as  have  been  operated  there  during  the  Fair, 
but  most  of  the  cars  that  will  be  taken  off  these 
lines  will  be  put  on  others.  Captain  McCuUoch 
thinks    the   big   system    will    run   during   the    winter 


within  10  per  cent,  of  the  total  number  of  cars  that 
are  in  service  now  or  were  in  service  during  the 
heaviest  traffic  in  October.  Some  changes  have  al- 
ready l>een  made  in  the  service  to  the  Fair  grounds 
and  others  will  follow  at  the  close  of  the  Exposition. 

An  electric-raiiway  con'^pany  has  been  formed  at 
Siloam  Springs,  Ark.,  with  Mayor  D.  Zimmerman 
at  its  head,  to  construct  a  network  of  electric  lines 
to  handle  the  fruit  crop  and  other  business.  Power 
will  come  from  the  Illinois  River. 

The  Lake  Shore  Electric  Railway  Company  of 
Nor  walk,  Ohio,  recently  carried  a  number  of  rail- 
road officials  from  Detroit  to  Cleveland  in  the  private 
car  Josephine,  and  in  one  instances  covered  111V2 
miles  in  121  minutes,  without  interfering  with  the 
regular  car  schedule. 

Ground  has  been  broken  just  north  of  V/aukegan, 
111.,  for  the  roadbed  for  the  Chicago  and  Milwaukee 
Electric  Railway  Company's  new  double-track  line. 
The  company  has  just  closed  deals  for  land  for  its 
road.  At  several  points  acre  tracts  have  been  pur- 
chased, but  for  what  use  is  not  stated. 

The  opening  of  the  new  electric  railway  of  the 
Illinois  and  Iowa  Interurban  Railway  Company,  be- 
tween Clinton  and  Davenport,  will  soon  take  place. 
Trial  trips  w-ith  the  elegant  new  interurban  cars 
have  already  been  made,  and  General  Manager 
Crafts  states  that  when  regular  service  is  commenced 
the  run  between  the  two  cities  will  be  made  in  an 
hour  and  a  half. 

Railroad  men  at  Elmira,  N.  Y.,  believe  that  the 
Delaware,  Lackawanna  and  Western  railroad,  after 
three  years  of  study  by  its  high  officials,  will  soon 
be  equipped  with  electric  power.  The  interest  of 
the  officials  of  the  road  in  the  recent  trials  at  Schen- 
ectady and  their  visit  to  the  World's  Fair  to  study 
the  models  of  engines  on  exhibition  there,  are  pointed 
out  as   corroborative  of  the  report   current. 

Charles  T.  Yerkes,  on  arriving  in  New  York 
from  Europe  last  week  is  said  to  have  again  de- 
clared himself  as  strongly  opposed  to  municipal 
ownership  cf  street  railways.  In  an  interview  he 
is  quoted  as  follows:  ''Municipalities  should  not 
lake  over  such  properties  without  paying  market 
value  for  them,  as  well  as  for  the  stock  issues.  If 
certain  men  take  the  chance,  at  a  time  when  a  certain 
city  or  town  is  in  the  infancy  of  its  development, 
of  building  a  traction  system,  enlarging  it  as  the 
growth  of  the  community  demands,  and  putting 
thousands  upon  thousands  into  the  venture.  I  can- 
didly believe  those  men  are  entitled  to  make  their 
money  in  after  years  without  the  fear  that  within 
a  limited  period  they  will  be  deprived  of  the  result 
of  their  enterprise  and  see  their  property  taken  by 
the  municipality  at  a   ridiculously  low   figure." 


POWER  TRANSMISSION. 

The  Northwest  Light  and  Power  Company  is  to 
inrnish  the  power  for  a  new  flour  mill  which  is 
being  erected  at  Colville,   Wash. 

The  Washington  and  Oregon  Light  and  Power 
Company  has  completed  its  large  power  plant  six 
miles  above  Milton,  Wash.,  on  the  Walla  Walla 
River.  It  will  be  placed  in  operation  early  in  De- 
cember. 

The  Monterey  Water,  Sewer  and  Power  Company, 
with  an  authorized  capital  of  $4,000,000,  has  been 
incorporated  at  Trenton,  N.  J.,  for  the  purpose  of 
constructing  water  and  power  plants  and  building 
sewers.  The  incorporators,  headed  by  J.  J.  Jerniyn. 
a'-e  nearly  all   from   Scranton.  Pa. 

T.  A.  Shock  of  the  York  Haven  Water  and  Power 
Company,  York.  Pa.,  reports  that  in  the  recent  se- 
vere storm  in  that  section  not  a  wire  of  the  system 
was  down,  while  the  loss  of  other  companies  was 
considerable.  The  machinery,  which  is  gradually  be- 
ing placed  in  the  plant,  is  arriving  rapidly  at  present 
and  it  is  thought  that  the  entire  plant  will  be  fitted 
up   in  the  next  few    days. 

Large  natural  reservoirs  have  been  discovered,  it 
is  said,  by  W.  T.  Love  in  the  Sawtooth  Mountains 
directly  back  of  Nome,  Alaska.  .Mr.  Love  proposes 
to  tililize  the  reservoirs  for  furnishing  water  power 
and  in  his  undertaking  has  the  backing  of  a  wealthy 
Nome  citizen.  A  stock  company  has  been  formed 
and  Mr.  Love  is  now  in  Seattle,  Wash.,  for  the 
purpose  of  buying  machinery  and  supplies.  The 
power,  when  developed  into  electricity  at  the  foot 
of  the  mountains  where  conditions  favor  cheap  in- 
stallation, will  be  transmitted  to  all  parts  of  Seward 
peninsula.  The  company  is  known  as  (he  Sawtooth 
Electric  Powder  Company,  of  which  Eric  Lindbloom 
of  Nome  is  president  and  Guy  C.  Carleton  of  San 
Francisco   secretary. 


PUBLICATIONS. 

The  second  edition  of  Suplee's  Mechanical  Engi- 
neer's Reference  Book,  published  by  the  J.  B.  Lippin- 
cott  Company  of  New  York,  has  been  issued,  with 
corrections  and  additions.  So  great  was  the  demand 
that  the  first  printing  was  exhausted  in   10  months. 

Graphite  lubricants  made  by  the  Joseph  Dixon 
Crucible  Company  of  Ampere.  N.  J.,  are  looked 
upon  with  favor,  and  the  little  booklet  which  the 
company   has  issued  regarding   these  products   is  at 


once  complete  and  carefully  prepared.  Some  of  the 
products  named  in  the  booklet  are  Ticonderoga  Hake 
graphite,  yachting  plumbago,  heavy  graphite  machine 
grease  and  \\^terproof  graphite  grease.  Yachting 
plumbago,  frequently  called  "pot-lead,"  is  used  to 
impart  smoothness  to  the  underbodies  of  sailing 
yachts.  This  polishing  of  the  wetted  surface  is  said 
to  increase  to  a  great  degree  the  ease  with  which 
the  vessel  slips  through  the  water,  reducing  "skin 
friction." 

Three  distinct  types  of  arc  lamps  are  illustrated 
and  described  in  as  many  new^  bulletins  coming  from 
the  W^estern  Electric  Company  of  Chicago.  These 
three  types  are:  Multiple  series,  constant-current 
lamps  for  direct-current  circuits;  multiple,  con- 
stant-potential alternating-current  lamps  and  multiple 
constant-potential  direct-current  lamps.  Under  each 
class  there  are  a  number  of  different  types,  and  each 
of  these  types  is  carefully  described  and  illustrated 
in  the  various  bulletins.  Data  necessary  for  ease 
in  ordering  the  types  desired  are  contained  in  the 
inilletins.  such,  for  instance,  as  tables  containing  code 
word,  type,  catalosrue  number,  volts  at  arc,  length 
of  carbons,  etc.  For  the  operation  of  alternating- 
current  multiple  series  lamps  several  diagrams  are 
shown,  together  with  directions  for  making  connec- 
tions. 


AUTOMOBILES. 


An  automobile  train  with  four  cars  was  tested  a 
fev/  days  ago  near  Berlin,  Germany.  By  means  of 
special  couplings  the  cars  were  drawn  after  the 
automobile  round  sharp  curves,  keeping  the  same 
track.  The  velocity  was  15  miles  an  hour.  The 
train  went  over  meadows  at  the  rate  of  eight  miles 
an  hour.  'I  he  object  of  such  trains  is  transportation 
for  war  or  industrial  purposes. 

"Spread  all  over  the  country,"  says  the  Motor 
World,  "wall  be  found  windmills  and  old-fashioned 
w-ater  mills,  often  very  picturesque  but  of  no  com- 
mercial value.  If  these  powder  stations  were  to  be 
fitted  up  with  small  electric  dynamos  and  a  few 
accumulators  they  would  form  verj-^  valuable  charg- 
ing stations  for  electric  cars.  In  the  near  future, 
by  the  help  of  such  charging  stations,  electric  vehi- 
cles will  be  used  for  cross-countrv  traveling.  " 


TELEGRAPH. 


The  Montauk  Telegraph  Company,  as  successor 
to  the  New  York  and  Lon:^  Island  Telegraph  Com- 
pany, is  applying  for  extensive  pole  privileges  in 
and  around  the  town  of  Hempstead,  L.  I.  The  local 
authorities  intimate  that  the  wires  must  go  under- 
ground. 

A  dispatch  from  London.  England,  states  that  at 
a  meeting  of  the  Eastern  Extension,  Australian  and 
China  Telegraph  Company,  the  chairman  said  that 
the  competition  between  the  two  rival  routes — those 
of  the  company  and  the  governments — was  being 
carried  on  as  actively  as  ever,  but  so  far  the  com- 
pany has  succeeded  in  maintaining  its  position,  not- 
witnstandmg  unfair  treatment  accorded  it  by  the 
several  governments  interested.  The  results  of  the 
traffic  with  Australia  showed  more  completely  each 
year  that  no  commercial  necessity  existed,  or  ever 
had  existed,  for  the  British  Pacific  cable,  which 
involved  a  loss  to  the  various  govefuments  of  be- 
tween £90,000  and  £100,000  sterling  a  year,  and  a 
serious  loss  to  the  company  by  the  abstraction  of 
traffic  under  the  infiuence  of  the  governments.  It 
is  understood  that  the  Pacific  cable  conference  will 
meet   about   the   first   of   December   next. 


MISCELLANEOUS. 


Founders'  Day  exercises  will  be  held  on  the  even- 
ing of  November  30th  at  tlie  Thomas  S.  Clarkson 
Memorial   School  of  Technology  at  Potsdam,  N.  Y. 

The  Schenectady  plant  of  the  American  Locomo- 
tive Company,  which  has  been  idle  for  a  month,  has 
resumed  ^\ork.  Before  the  end  of  the  year  it  is 
expected  that  the  entire  force  of  5,000  men  will  be 
back  at  work  engaged  in  the  completion  of  the  elec- 
tric locomotives  for  the  New  York  Central's  ter- 
minal  service  in  New  York  and  on  other  orders. 

The  records  of  the  legal  proceedings  that  have 
taken  place  involving  the  Chicago  Union  Traction 
Company  since  that  company  went  into  the  hands 
of  receivers  in  .April,  i8gg,  make  a  library  of  12 
thick  volumes  of  matter,  compiled  for  the  con- 
venience of  lawyers.  Another  ponderous  book  is  in 
the  hands  of  the  binder  and  material  for  two  more 
is  being  gathered. 

A  new  danger  signal  is  being  installed  along  the 
line  of  the  Aurora.  Elgin  and  Chicago  electric  rail- 
w-ay  for  the  prevention  of  grade-crossing  accidents. 
It  is  an  electric  light  which  flashes  at  right  angles 
with  the  railway  tracks  at  street  intersections  so 
that  passengers  on  foot  or  in  vehicles  approaching 
the  crossing  are  w'arned  of  the  coming  of  a  car  while 
it  is  300  yards  away.  .At  the  same  time  an  electric 
bell  starts  ringing.  The  light  is  an  arc  and  is  so 
arranged  as  to  shine  only  up  and  down  the  intersect- 
ing streets  and  not  upon  the  track.  It  is  set  in 
operation  at  the  approach  of  a  car  by  an  electric 
contact  similar  to  that  employed  in  a  block-signal 
system. 
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TRADE  NEWS. 

The  Electric  Supply  Company  of  Savannah,  Ga., 
has  increased  its  capital   from  $25,000  to  $37,500. 

The  F.  M.  Russell  Fixture  Company  of  Omaha, 
Neb.,  has  been  incorporated  and  succeeds  to  the 
?as  and  electrical  fixture  business  of  F.  M.  Russell 
&   Co. 

Milton  Greenebaum  of  New  York  city,  and  busi- 
ness associates  have  organized  the  Independent  In- 
sulator Company,  with  a  capital  of  $250,000.  The 
new  firm  will  deal  in  glass  insulators. 

It  has  been  decided  by  the  Australian  common- 
wealth that  rheostats  are  auxiliaries  and  not  integral 
parts  of  electric  appliances  or  machines,  and  should 
be  classified  as  electric  materials,   free  of  duty. 

Advices  from  Poland  say  there  is  a  good  opening 
in  that  country  for  electric  apparatus,  such  as  mo- 
tors, batteries,  dynamos,  accumulators,  electric-light- 
ing material,  incandescent  and  arc  lamps,  electric 
bells  and  telephone  material.  The  trade  in  these 
goods  is  expected  to  increase. 

The  Bureau  of  Supplies  and  Accounts,  Navy  De- 
partment, is  inviting  sealed  proposals  until  December 
6th,  for  furnishing  the  New  York  navv  yard  with 
a  quantity  of  searchlight  projectors,  electric  blowers, 
annunciators  and  other  electrical  materials.  Blank 
proposals  will  be  furnished  upon  application  to  the 
navy  pay  office  in  New  York. 

An  electrically  operated  appliance  for  reproducing 
cartoons  and  other  drawings  is  being  put  on  the 
market  by  the  Rossman  Electric  Delineator  Com- 
pany of  Rochester.  N.  Y.  This  concern  was  incor- 
porated on  November  17th  at  Albany  with  a  capital 
of  $40,000.  G.  B.  Rossman  of  New  Y'ork  city  is 
financially  interested  in  the  new  corporation. 

It  is  stated  in  financial  circles  that  a  great  elec- 
trical company  is  about  to  be  established  underthe 
auspices  of  tlie  Deutsche  Bank,  Thomas  A.  Edison 
and  the  Bergmann  Elektricitats  Werke  Actien  Gcs- 
sellschaft  of 'Berlin.  The  president  of  the  Bergmann 
concern,  Sigmund  Bergmann,  is  said  recently  to  have 
visited  Mr.  Edison  to  arrange  the  details.     Accord- 


ing to  one  version,  the  new  company  will  be  situated 
in  the  United   States. 

The  Specialty  Manufacturing  Company  has  re- 
cently moved  into  new  quarters  at  32  East  South 
Street,  Indianapolis,  Ind.,  where  every  facility  for 
supplying  its  well-known  line  of  ventilating  fans 
is  at  hand. 

The  Barousse  Street  Car  Fender  Company  of 
New  Orleans,  La.,  has  been  incorporated  with  $200,- 
000  capital,  to  manufacture  the  "Barousse"  street- 
car fender.  Eugene  Barousse  is  president;  Ira  F. 
Swahn,  vice-president,  and  F.  S.  Fowler,  secretary- 
treasurer. 

The  New  England  offices  of  the  Allis-Chalmers 
Company  in  Boston,  which  are  now  in  the  Board 
of  Trade  Building,  and  the  ofHces  of  its  electrical 
department,  the  Bullock  Electric  Manufacturing 
Company,  in  the  Journal  Building,  will  be  consoli- 
dated on  December  1st  and  removed  to  the  State 
Mutual  Building,  50  Congress  Street.  Mr.  George 
H.  Berg  will  be  the  manager  in  charge  of  the  con- 
solidated offices. 

Through  the  Bureau  of  Supplies  and  Accounts 
bids  are  invited  by  the  Navy  Department  until  No- 
vember 29th,  for  furnishing  the  League  Island  and 
Washington  navy  yards  with  incandescent  lamps, 
telephone  sets  and  miscellaneous  electrical  supplies, 
a  full  list  of  which  may  be  obtained  upon  application 
to  the  navy  pay  offices  in  Philadelphia  and  Balti- 
more, and  to  the  bureau.  On  December  13th  the 
bureau  will  open  bids  for  furnishing  the  Mare  Island 
and  Puget  Sound  navy  yards  with  a  quantity  of 
wattmeters,  voltmeters,  conduit,  engine  indicators, 
copper  and  magnet  wire,  fuse  wire,  electric  clusters, 
insulating  and  Grimshaw  tape,  carbons,  miscellaneous 
electric  supplies  and  a  telephone  system.  Blank 
forms  of  proposal  can  be  obtained  either  of  the  bu- 
reau or  at  the  navy  pay  offices  in  San  Francisco, 
Cal.;  or  Seattle.  Wash.  The  Bureau  of  Supplies  and 
Accounts  is  about  to  change  the  hour  of  opening 
bids  from  noon  to  10  o'clock.  This  change  will  be- 
come effective  December  6th,  and  no  bids  will  be 
considered  that  are  received  after  that  hour. 


BUSINESS. 

The  Innovate  adjustable  hangers  for  lamp  cords, 
described  and  illustrated  in  the  Western  Electrician 
last  week,  are  handled  by  the  Innovate  Manufactur- 
ing Company,  145  Van  Buren  Street,  Chicago. 

■  Thus  the  Buckeye  Electric  Company  of  Cleve- 
land: "General  Grant  knew  but  two  tunes.  One 
was  'Yankee  Doodle' — and  all  the '  others  weren't. 
There  are  only  two  lamps.  One  is  Buckeye — and 
all  the  others  aren't.     Which  will  you  have?" 

The  W.  R.  Evans  Engineering  and  Construction 
Company,  Traction  Building,  Cincinnati,  Ohio,  has 
been  organized  and  incorporated  for  the  purpose  of 
building,  financing,  promoting  and  engineering  street 
railways,  electric-light  plants,  waterworks,  etc.  Mr. 
W.  R.  Evans  is  president  of  the  new  concern,  and 
with  a  staff  of  capable  engineers  is  able  to  give 
satisfactory  services. 

The  Crocker-Wheeler  Company  of  Ampere,  N.  J., 
is  introducing  a  new  line  of  variable-speed  motors 
designed  for  machine-tool  drive.  These  motors  are 
arranged  in  two  classes,  the  first  being  adapted  to 
give  a  constant  horsepower  throughout  a  speed  range 
of  two  to  one,  and  the  second  being  arranged  to 
give  a  constant  horsepower  throughout  a  speed 
range  of  three  to  one.  Both  of  these  classes  are 
designed  for  operation  on  a  single  voltage  of  either 
115  or  230  volts. 

Three  Westinghouse  62^/^-kilowatt  engine-type  gen- 
erators which  have  been  in  service  in  the  basement 
of  the  New  England  Building,  in  Cleveland,  Ohio, 
were  recently  subjected  to  a  severe  test.  A  fire 
occurred  in  the  basement  where  the  generators  were 
installed  and  completely  burned  away  the  insulation 
on  the  outside  of  the  field  coils ;  the  fire  department 
played  upon  these  machines  with  six  lines  of  hose 
for  one  hour.  Within  one  hour  from  the  time  the 
water  was  turned  off  the  machines,  one  of  them  was 
in  operation  and  carrying  its  full  rated  load.  The 
second  machine  was  put  in  operation  later  and  car- 
ried its  full  rated  load,  and  at  the  present  time  two 
of  these  machines  are  operating  under  the  load  nor- 
mally carried  by  all  three  of  them. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 

Issued  (United  States  Patent  Office)  November  fj,  1904- 


774,749.  Portable  Electric  Light.  Edwin  R.  Gill, 
New  York.  N.  Y.,  assignor  to  the  Electric  Con- 
tract Company.  Application  filed  January  25. 
1902. 

A  cylindrical  casing  holds  the  battery,  and  upon  press- 
ing- a  spring  connections  are  made  and  a  small  incandes- 
cent lamp  inside  the  tube  is   lighted. 

774,758.  Electric  Spark  Gap.  Thomas  B.  Kinraide, 
Boston,    M3SS.     Application   filed  May  25,   1904. 

Heat-sepa  rating  means  consist  of  a  series  of  thin 
members  of  heat-conductive  material  extending  laterally 
outward  and  located  contiguous  to  the  discharge  gap  for 
diverting  and  separating  from  the  electric  current  the 
heat  effects  and  providing  a  cool  discharge  between 
electrodes. 

774,"6o.  Self-contained  Hand  Electrode.  Thomas 
B.  Kinraide,  Boston,  Mass.  Application  filed 
July  S,   1904. 

A  hand  device  or  electrode  for  hand  manipulation  at 
the  point  of  application  comprises  a  portable  inclosure 
provided  with  a  carrying  device  adapted  to  be  grasped  by 
the  hand,  the  portable  inclosure  adapted  to  be  connected 
to  a  source  of  high-frequency  current  and  containing 
within  itself  means  for  developing  from  the  current  a 
high-frequency  high-potential  disruptive  discharge  current. 

774.764.  Svstem  of  Electrical  Distribution.  Paul  M. 
Lincoln,  Pittsburg,  Pa.,  .assignor  to  the  West- 
inghouse Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.  Application  filed  September  30, 
1903. 

Combined  with  a  source  of  direct  current  are  a  source 
of  alternating  current  and  translating  devices  to  be 
supplied  therefrom,  an  alternating-current  controller, 
a  direct-current  controller  and  means  for  automatically 
cutting  either  of  the  controllers  out  of  circtiit  and  the 
other  into  circuit  when  the  corresponding  generator  is 
cut  into  or  out  of  circuit. 

774,770.  Central-energy  Telephone  System.  Kemp- 
ster  B.  Miller,  Chicago.  III.,  assignor  to  the  Kel- 
logg Switchboard  and  Supply  Company,  Chicago, 
111.     Application  filed  December  ig,  1900. 

K  supervisory  signal- controlling  electromagnet  having 
differential  windings  is  disposed  in  the  path  of  current 
from  the  source  over  the  line  circuit,  the  magnet  being 
rendered  neutral  bv  the  current  over  the  metallic  circuit 
during  conversation  and  energized  by  the  excess  of  the 
magnetic  effect  in  one  of  the  differential  coils  at  the 
termination  of  the  conversation.  A  cut-off  relay  for  the 
line  connects  the  terminal  with  the  line  when  operated 
and  renders  the  signal  inooerative.  Means  are  supplied 
to  energize  the  relay  by  the  act  of  connecting  the  cord 
circuit  with  the  line  v.ithout  unbalancing  the  signal- 
controlling  electromagnet. 

774,789.  Electric  Arc  Lamp.  Ralph  Scott,  Wilkes- 
barre,  Pa.,  assignor  of  one-half  to  Marcus  A. 
Miller,  New  York,  N.  Y.  Application  filed  Oc- 
tober 14,  1903- 

Associated  with  a  movable  carbon  support  are  a  car- 
bon pencil-engaging  pawl,  a  carbon  support  beneath 
the  movable  carbon  support  and  a  plunger  canned 
by  the  movable  carbon  support.  A  circuit  is  provided 
for  the  carbon  supports,  a  coil  surrounds  the  plunger, 
and  means  limit  the  downward  movement  of  the  movable 
carbon  support,  limiting  the  degree  of  release  of  the 
clutch. 

774800.  Controller  for  Electric  Motors.  Hermon 
J.,  V^n  Valkenburg,  Pittsburg,  Pa.,  assignor  to 


the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.  Application  filed  April 
14,  1904. 

A  controller  for  electric  motors  having  a  stationary 
member  comprises  a  non-conducting  disk  and  circumfer- 
entially  disposed  contact  terminals,  which  are  insulated 
from  each  other  by  it  and  which  embrace  its  edge  and 
the  contact  portions  of  which  are  independently  remov- 
able-     (See  cut.) 

77^,812.  System  of  Distribution  for  Electric  Glower 
Lamps.  Alexander  J.  Wurts,  Pittsburg,  Pa.,  as- 
signor to  George  Westinghouse,  Pittsburg,  Pa. 
Application  filed  November  9,  1900. 

Electric  lamps  of  the  type  described  are  connected  in 
series  with  each  other  and  each  has  a  glower,  a  heater 
and  an    electromagnetic   heater  cut-out.      A  resistance  coil ' 
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is   connected  in    shunt    to    the    glower   and    heater   and    in 
series  with  a  cut-out  coil  of  each  lamp. 

774,813.  Electric  Signaling  System.  Samuel  M. 
Young  and  Fitzhugh  Townsend,  New  York, 
N.  Y.,  assignors  to  said  Young.  Application  filed 
August  22,   1904. 

A  system  of  automatic  signaling  for  electric  railways 
comprises  a  generator  and  a  power  circuit,  including  the 
rails  of  the  trackway  as  a  return.  The  trackway  is 
divided  into  a  series  of  sections  by  dividing  one  rail  and 
introducing  between  its  separated  ends  a  conductor  which 
forms  the  secondary  of  two  transformers  connected  in 
series,  the  secondaries  being  in  parallel  across  the  rails. 
The  arrangement  is  such  that  one  transformer  of  each 
jiair  will  be  included  in  adjacent  track  sections. 

774.815.  Electric  Indicating  Mechanism  for  Pressure 
Gauges.  James  P.  Anderson,  U.  S.  Navy.  Ap- 
plication filed  March   16,  1903. 

The  pointer  of  the  pressure  gauge  in  traveling  over  the 
dial  closes   various   contacts,    which   close    circuits   leading 
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774.831.  Electric  Burglar-alarm  System.  Clyde  Cole- 
man, Chicago,  111.,  assignor  of  two-thirds  to  the 
Bankers'  Electric  Protective  Company,  Chicago, 
111.    Application  filed   December   17,    1896. 

Combined  with  a  protective  circuit  and  a  responsive 
device  therein  is  an  electrically  operated  multiple  per- 
mutating  circuit-breaker  in  the  circuit,  constructed  to 
produce  a  series  of  successive  breaks  or  pulsations  of 
current  strength  each  time  it  is  thrown  into  operation. 

774,836.  Vacuum  Arc  Lamp.  Hubert  Emonds,  Aix- 
la-Chapelle,  Germany.  Application  filed  January 
30,  1904. 

A  closed  chamber  contains  the  electrodes  and  an  exten- 
sion on  the  chamber  acts  as  a  guide  for  the  upper  carbon, 
A  carrier  is  supplied  for  the  clutch  mechanism,  likewise 
a  solenoid,  a  movable  core  therefor,  provided  with  an 
extension  constituting  a  movable  pole  piece  in  proximity 
to  the  extension  of  the  inclosing  chamber,  a  soft-iron 
armature  guided  in  the  extension  and  moving  with  the 
movable  pole  piece,  and  a  clutch  carried  by  the  armature. 
(See  cut  on  next  page.) 

774,876.  Electric  Arc  Lamp.  Thomas  Hamilton-Ad- 
ams, London,  England.  Application  filed  August 
21,    1903. 

A  radiating  tube  is  hermetically  united  to  a  foundation 
plate  communicating  with  a  guiding  aperture,  and  extends 
outside  of  the  lamp  body  for  radiating  the  heat  generated 
by  the  arc,  and  this  obviates  the  use  of  pressure-relieving 
devices. 

774,896.  Electric  Safety  Apparatus  for  Cars  or 
Trains.  William  P.  Robertson,  Bronxville, 
N.  Y.     Application  filed  May  12,  1904. 

A  train  has  in  combination  with  its  cars  provided  with 
gates  or  doors  a  controller,  a  lock  therefor,  a  signal, 
connections  from  the  signal  for  an  electric  circuit  for  the 
signal  and  for  commanding  the  lock,  and  means  under 
control  of  either  of  the  gates  or  doors  to  cause  the 
operation  of  the  lock  and  signal. 

774>S97.  Block  Signal  System  for  Electric  Railroads. 
Howell  W.  SoLder,  Tamaqua,  Pa.,  assignor  of 
one-half  to  W.  D.  Zehner,  Lansford,  Pa.  Ap- 
plication filed  December  7,   1903. 

.  As  elements  in  an  electric-signaling  system  there  are 
combined  a  rotating  circuit  controller,  divided^  into  a 
series  of  circumferentially  separated  contact  sections,  the 
angular  distances  between  the  centers  of  any  two  adja- 
cent contact  sections  being  uniform  throughout,  and 
means  giving  the  controller  a  step-by-step  rotary  move- 
ment always  in  one  direction,  each  step  being  equal  to 
one-half  the  angular  distance  between  the  centers  of  two 
adjacent  contact  sections.  There  are  also  a  work-circuit 
terminal,  a  feed-connection  terminal  and  a  ground-connec- 
tion terminal,  all  arranged  in  the  path  of  rotation  of  the 
controller  contacts. 

774.905.  Telegraph  Repeater.  William  E.  Athearn, 
New  York,  N.  Y,.  assignor  to  the  American 
Telephone  and  Telegraph  Company,  Boston, 
Mass.    Application  filed  May  13,  1904. 

The  associated  parts  are  a  relay  of  each  line,  an  asso- 
ciated local  circuit,  an  auxiliary  electromagnet  included 
therein  and  acting  upon  the  armature  lever  of  the  relay 
in  the  direction  of  its  normal  attraction,  and  a  short- 
circuiting  shunt  of  the  local  circuit  round  the  auxiliary 
magnet  controlled  by  the  relay  of  the  other  line.  An 
electromagnetic  resistance  or  reaction  coil  is  connected 
in  the  local  circuit  outside  of  the  shunt  and  ia  adapted, 
when  the  sliunt  is  broken,  to  discharge  reactively  thrqugh 
the  auxiliary  cketromOgHf  t  ilH^  tP  qvii^hrf]  Illp  m%^^X}^* 
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774.922.  Apparatus  for  Recei\nngr  Electrical  Im- 
pulses. Daniel  W.  Troy.  New  York,  N.  Y.  Ap- 
plication filed  April  it,  1904. 

A  local  circuit   has  one  portion   formed   of  comminuted 

magnetic    particles    in    relatively   loose    contact.      There    is 

a  normally  alternating'  magnetic  flux  through  the  particles, 

and  a   winding  around   the    particles    adapted    to  be  encr- 

.gized  by  received  impulses.     (See  cut.) 

774.923.  Receiver  for  Telephones  or  the  Like. 
Daniel  W.  Troy,  New  York,  N.  Y.  Application 
filed  June  24,  1904. 

A  wheel  of  magnetically  permeable  material  is  normally 
rotated  and  forms  a  part  of  a  magnetic  circuit.  A  mag- 
netic armature  in  sliding  contact  therewith  is  directly 
connected  to  a  diaphngm,  and  means  for  var>-ing  the  fric- 
tion between  the  wheel  and  armature  by  received  im- 
pulses are  supplied. 

774,929.  Protecting  Diaphragm  for  Telephone  Trans- 
mitters. William  M.  Bashlin.  Warren,  Pa.  Ap- 
plication filed  October  28.  1905. 

In  combination  with  a  telephone  transmitter  having  a 
mouthpiece  is  a  removable  protecting  diaphragm  arranged 
over  the  opening  in  the  mouthpiece  and  means  for  stretch- 
ing and  clamping  the  protecting  diaphragm  about  the  edge 
of  the  mouthpiece. 

774-943-  Controller.  Ray  P.  Jackson,  Wilkinsburc. 
Pa.,  assignor  to  the  Westinghouse  Electric  and 
^ranufacturing  Company,  Pittsburg,  Pa.  Appli- 
cation filed  Januan,'  20.  1904. 

In  ap:>3ralus  for  slowly  rotating  the  field  mngnct  of  an 
alternating-current  machine  arc  means  for  successively 
supplying  direct-current  cnerg>'  to  the  several  portions  of 
the  poK-phase  armature  winding  and  for  alternately  de- 
creasing and  increasing,  in  gradations,  the  amount  of 
current  supplied  to  each  of  the  portions. 

774.954.  774.955.  774.956.  ^lethod  of  Rotating  Field 
Magnets  of  Dynamo-electric  Machines.  Charles 
F.  Scott.  Edgewood  Park.  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg,  Pa.  Application  filed  September 
16.  '1903. 

These  three  patents  relate  to  a  method  of  rotating 
the  field  magnet  of  a  polj-phase  alternating-current  gen- 
erator, which  consists  in  energizing  the  field  magnet  and 
supplying  direct  current  to  the  armature  winding  corre- 
sponding to  a  single-phase  and  to  series-connected  arma- 
ture windings  corresponding  to  two  phases  alternately  and 
successively,  and  reversing  the  current  when  i8o  elec- 
trical degrees  of  rotation  have  been  produced. 

774.974.  Safety  Device  for  Coupling  Alternators. 
Edwin  S.  Baker  and  Herbert  A.  Scott,  Piedmont, 
W,  Va.     Application  filed  November  12,  1903. 

Two  alternating-current  generators  are  brought  up  to 
the  proper  voltage  and  synchronism.  A  phase  indicator 
is  connected  up  ■wnth  the  generators,  and  safet>'  devices 
in  circuit  with  the  generators  prevent  injury  to  either 
generator  when  they  are  included  in  parallel  circuit  with 
each  other  on    the  main-line  conductors. 

774.976.     Electroplating  Isolated  Designs  on  Vitreous 
Surfaces.    Leon  Blower.  New  York,  N.  Y.     Ap- 
plication filed   March  23,    1904. 
The  process  of  forming  an  isolated  metallic  design  upon 
an  article   having  a  vitreous   surface    consists  in  pulveriz- 
ing the   desired  metal  and  mixing  it  with  a  suitable  flux, 
applying  the    mixture    in    a  paste    to    the    vitreous    surface 
in    the    desired    design,    fusing   the   mixture    of  pulverized 
metal  and    flux    upon    the    vitreous    surface,    and    then    in- 
creasing the  thickness  of  the  fused  metal  in  such  design 
by  electrodeposition. 

774,991.  Register  for  Telephones.  George  S.  Nickum, 
Salt  Lake  City.  Utah,  assignor  of  one-half  to 
Harry  E.  Deardorff^Salt  Lake  City,  Utah.  Ap- 
plication  filed  April  "4,   1904. 

In  telephone  registering  mechanism  are  a  transmitter, 
a  register  case  connected  therewith  and  having  an  open- 
ing against  the  diaphragm,  sounding  mechanism  within  the 
register  case,  registering  mechanism  within  the  register 
case  and  means  for  operating  the  register  and  sounding 
mechanism. 
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775.016.  Electric  Switch.  Isaac  G.  Waterman,  Santa 
Barbara.   Cal.     Application  filed   March  9,    1903. 

Details  arc   described. 

775.017.  775.018,  77S,oifo  775.O20.  775-021.  Electro- 
magnetic Valve-controlling  Mechanism.  Isaac  G. 
Waterman,  Santa  Barbara,  Cal.  Application  filed 
May  II.  1903. 

These  five  patents  relate  to  devices  for  automatically 
opening  or  closing  the  supply  and  waste  valves  in  a 
fluid  receptacle,  such,   for  instance,  as  a  bath  tub. 

775.050.  Method  of  Selecting  Electrical  Impulses. 
Daniel  W,  Troy,  New  York,  N.  Y.  Application 
filed  April  8,  1904. 

The  method  of  selecting  electrical  impulses  set  forth 
consists  in  operating  vibratory  receiving  apparatus  by 
the  mutual  action  of  components  of  leceived  impulses 
at  approximately  90  degrees, difference  of  phase. 

775.051.  Electrical  Valve-controlling  Mechanism. 
Isaac  G.  Waterman,  Santa  Barbara,  Cal.  Appli- 
cation filed  August  4,  1902. 

An  electrical  supply  circuit  and  a  switch  and  electrically 
operated    valve   embraced    therein,    a   second    circuit    con- 


nected in  shunt  to  the  electrically  operated  valve,  a  nor- 
mally open  circuit-closer  for  the  shunt  circuit  and  an 
electromagnet  included  in  the  shunt  circuit  and  adapted 
for  opening  the  switch  on  closing  of  the  normally  open 
circuit-closer,    arc   the  essential    features. 

775,052.  Electric  Switch.  Isaac  G.  Waterman.  Santa 
Barbara,  Cal.     Application  filed  January  31,  1903. 

In  an  electric  switch  arc  combined  a  movable  switch- 
contact  member  and  a  spring  for  returning  it  to  normal 
position. 

775'0.^3-  Electric  Switch.  Isaac  G.  Waterman.  Santa 
Barbara.  Cal.     Application  filed  June  29,  1903. 

Details  are  described. 

775.054-  Electromagnetic  Valve.  Isaac  G.  Water- 
man, Santa  Barbara,  Cal.  Application  filed 
March  9.   1903.     Renewed   December  24,   1903. 

Characteristic  features  of  the  device  arc  a  valve  casing, 
a  valve  and  a  slidable  magnet  core,  a  magnet  coil  for  at- 
tracting the  core,  a  slidable  locking  core  disposed  sub- 
stantially at  right  angles  to  the  magnet  core  and  adapted 
to  automatically  engage  it,  and  a  magnet  coil  for  retract- 
ing the  locking  core. 

775.055.  Electric  Switch.  Isaac  G.  Waterman,  Santa 
Barbara,  Cal.  Application  filed  March  25,  1903. 
Renewed  September  7,  1904. 

In  an  electric  switch  af-  a  stationary  contact,  a  rotary 
contact  arranged  to  only  m.omentarily  or  temporarily  en- 
gage the  stationary  contact  when  actuated,  a  spring- re- 
tracted push-button  and  a  pawl  carried  thereby  adapted 
to  snap  the  rotary  contact  first  on,  then  off,  the  station- 
ary contact  during  the  automatic  spring  retraction  of  the 
pushbutton. 

775.056.  Electrical  Contact-controlling  Float.  Isaac 
G.  Waterman,  Santa  Barbara.  Cal.  Application 
filed  June  25.  1903.     Renewed  September  7,  1904. 

Combined  with  relatively  movable  contacts  adapted  for 
engagement  is  electromagnetic  mechanism  adapted  to  sep- 
arate the  contacts  at  the  time  they  are  brought  together 
and  to  keep  them  separated. 
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775,079-  Signal  for  the  Deaf.  Albert  Ekberg,  Min- 
neapolis, Minn.  Application  filed  September  5, 
1903. 

A  spring  m3tor  and  a  rack  arranged  to  be  reciprocated 
thereby  are  connected  to  a  pivoted  arm  having  a  toothed 
segment  meshing  with  the  rack  and  provided  at  its  free 
end  with  a  visual  signaling  device.  An  electrically  op- 
erated detent  normally  restrains  the  spring  motor. 

775,105.  Electric  Baker  for  Surgical  Purposes. 
Walter  S.  Edmands,  Newton  and  Charles  A. 
Hoyt,  Boston,  Mass.,  assignors  to  Edward  T. 
Edmands,  Newton,  Mass.,  and  June  Hoyt.  Ap- 
plication filed  December  17,  1902. 

Electric  elements  electrically  connected  in  groups  within 
the  oven  are  proyided  with  switch  connections  whereby 
the  groups  may  be  placed  in  and  out  of  operation  singly 
and  jointly. 

775.1 13-  Coherer.  Walter  W.  Massie.  Providence, 
R.  I.     Application  filed   March  4,   1904. 

A  coherer  comprising  a  mass  of  non-magnetic  filings 
contains  a  magnetized  needle  supported  with  its  end  free 
of  the  mass  of  filings.  A  mass  of  magnetic  filings  is  sus- 
pended from  the  needle  and  makes  contact  with  the 
non-magnetic  filings. 

775.123.  Apparatus  for  Electrically  Treating  Gases. 
Kristlan  Birkeland,  Christiania,  Norway.  Ap- 
plication filed  June  15,   1903. 

Means  for  producing  a  magnetic  field  consist  of  pairs 
of  electrodes  mounted  in  the  field,  each  pair  being  ar- 
ranged to  produce  an  arc;  means  for  supplying  current 
to  the  electrodes  and  means  for  passing  a  current  of  gas 
past  the  arc  in  series. 

775,145.  Electromagnet.  William  M'eyer,  Chicago, 
111.,  assignor  to  the  Kellogg  Switchboard  and 
Supply  Company,  Chicago,  111.  Application  filed 
August  26,   1901. 

Combined  with  a  magnet  core  is  a  bar  of  magnetic  ma- 
terial connected  at  one  end.  An  angular  armature  poised 
upon  and  in  contact  with  the  other  end  of  the  bar  is 
adapted,  upon  being  attracted  by  the  core,  to  form  a 
closed  magnetic  circuit  with  the  core  and  the  bar. 

775.165.  Safety  Alarm.  Levi  N.  Cofiield.  Clarks- 
burg, W.  Va.     Application  filed  June  30,  1903. 

In  an  alarm  of  the  character  described  are  a  piston 
chamber,  a  piston,  upright  bars  secured  to  opposite  sides  of 
the  cylinder,  a  weight  guided  by  the  bars  and  engaged 
by  the  rod  of  the  piston,  a  contact  piece  adjustable  on 
the  rod,  an  electric  circuit  and  a  circuit-closer  mounted 
on  one  of  the  bars  and  having  opposite  parallel  branches 
between  which   the  contact  piece  is  movable. 

775.188.    Thermopile  Elements.    John  A.  Lyons  and 


Edward  C.  Broadwell,  Chicago,  111.     Application 
filed  July  6,  1903.     Renewed  July  6,  1904. 

A  thermopile  has  negative  and  positive  elements,  one 
composed  of  a  mixture  of  iron  sulphide  and  lead  sulphide 
and  the  other  of  a  mixture  of  a  copper  phosphide  and 
another   dissimilar  metallic  salt. 

775.199.  Railway  Signal.  Cisco  R.  Traxler,  Wins- 
ton Salem,  N.  C.  Application  filed  December  31, 
1903. 

In  railway  signaling  systems  are  embodied  a  compressed- 
air  duct  parallel  with  the  roadbed,  signals  arranged  at 
points  distant  from  each  other,  signal-operating  means,  clec- 
troraagnctically  controlled  valves  for  placing  the  duct  in 
communication  with  the  operating  means  and  a  current 
conductor  passing  through  the  duct  and  protected  thereby. 

775,201.  Telephone  System.  William  R.  White- 
home,  Bethlehem,  Pa.  Application  filed  April 
27,  1904. 

A  telephone  system  includes  two  conducting  lines  in 
the  same  circuit,  electrical  instruments  connected  thereon, 
each   provided    with   a    locking    device,    including  a    differ- 
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L'lilially  wound  magnet,  an  indicator  and  a  calling  device, 
with  means  having  its  terminals  connected  respectively 
tn  the  ends  of  the  lines  for  operating  the  calling  device 
of  any  instrument  and  for  actuating  the  indicators  and 
the  locking  devices  of  the  remaining  instruments. 

775,226,  775,227,  775.228,  775.229.  Telephone-ex 
change  System.  Harry  G.  Webster.  Chicago.  111., 
assignor  to  the  Stromberg-Carlson  Telephone 
Companj',  Rochester,  N.  Y.  Application  filed 
February  4,  1903. 

Means  at  the  sub-station,  are  adapted  to  close  an  elec- 
trical connection  between  the  telephone  limbs  of  the 
line.  Cord  connecting  apparatus  at  the  exchange  con- 
nects the  line  with  another  for  conversation.  A  cut-off 
relay  has  two  differential  windings  serially  included  in 
one  limb  of  the  line,  and  a  test  contact  is  connected  to 
the  common  terminal  of  the  windings  of  the  differential 
cut-off    relay. 

775.230.  Circuit-changing  Apparatus.  Harry  G. 
Webster,  Chicago,  III.,  assignor  to  the  Strom- 
berg-Carlson Telephone  ^lanufacturing  Company, 
Rochester,  N.  Y.  Application  filed  December  7, 
1903. 

A  core  is  provided  with  pole  pieces,  an  energizing 
coil  for  the  core,  an  armature  hinged  to  one  of  the  pole 
pieces  and  extending  over  the  other  pole  piece,  switching 
mechanism  disposed  below  the  armature,  a  distance  plalc 
disposed  between  the  swinging  end  of  the  arnnfure  and 
actuating  springs  of  the  swi telling  mechanism,  apertures 
through  the  swinging  end  of  the  armature  and  the  actu- 
ating springs,  and  pins  extending  from  the  distanro 
plate  for  loosely  engaging  the  aperture,  whereby  the 
distance  plate  is  readily  removable. 

775,274.  Insulated  Electric  Conductor.  John  A. 
Heany,  York,  Pa.,  assignor  to  the  Teter-Heany 
Developing  Company,  Charleston.  W.  Va.  Ap- 
plication  filed  February  4,   1904. 

An  electric  conductor  has  upon  its  surface  a  scries 
of  transversely  arranged  indentations  or  notches  combined 
with  an  insulating  covering  firmly  united  to  the  surface 
of  the  conductor  and  interlocking  with  the  indentations. 

775,276.  Trolley  System  for  Overhead  Electric 
Lines.  James  B.  Kline,  Warren,  Pa.,  assignor 
of  two-thirds  to  Starling  W.  Waters  and  Charles 
E.  Metzgar.  Warren,  Pa.  Application  filed  Feb- 
ruary I,  1904.     Renewed  October  19,  1904. 

A  trolley  for  overhead  lines  comprises  a  guard  and 
holder  for  the  trolley  wheel  consisting  of  a  housing  U- 
shaped  in  cross-section  and  provided  with  rectangular 
mortises  in  the  upper  edges  of  its  opposite  sides.  Rectan- 
gular journal  blocks  are  seated  in  the  mortises,  and  a 
trolley  wheel  is  arranged  in  the  housing  and  provided 
with  an  axle  joumaled  at  its  ends  in  the  journal  blocks. 

775,282.  Electric  Furnace.  Richard  Raddatz,  Mil- 
waukee, Wis.,  assignor  of  nine-tenths  to  the  Al- 
lis-Chalmers  Company.  Application  filed  June 
23.  1S99. 

Means  for  varj'ing  the  relative  movements  of  the  bed 
of  the  furnace  and  the  feeding  devices  are  provided  to- 
eethcr  with  electrodes  having  their  ends  brought  within 
arcing  distance  of  each  other  in  proximity  to  the  point 
at  which  the  feeding  devices  deliver  material  upon  the 
bed. 

775,284.  Electric  Testing  Clip.  Harry  Frankel,  New 
York,  N.  Y.     Application  filed  December  2,  1903. 

Details  are   described. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued 
by  the  United  States  Patent  Oflice)  that  expired  on 
November  22,   1904: 

^,73.435.     Galvanic  Battery.     H.  J.  Brewer,  New  York,  N.  Y. 

373,452.  Insulating  Joint  or  Pipe  Couplinc  Emil  F.  Genert, 
Brooklyn,  N.  Y. 

■!73.5oS.     Printing  Telegraph.     C.  J.  Wiley,  Brooklyn,  N.  Y. 

373.519.     Telephone  Apparatus.     I.  H.  Farnham.  Maiden,  Mass.- 

=;73.5S4-  Dynamo  Electric  Machine.  T.  A.  Edison.  Llewellin 
Park,  N.J. 

373.6gi.  Apparatus  for  Purifying  and  SeparatinK  Fatly  Substances 
by  Electricity.     H.  F.  D.  Schwahn.  Kansas  City.  Mo. 

373.739.  Prevention  of  Sparking  in  Electric  Motors  and  Gener- 
ators.    Daniel  Higham,  Philadelphia.  Pa. 

373.759.     Electric  Coupline.     G.  W.  Taylor,  Leavittsburg.  Ohio. 
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Electric   Power  in  the   Linz   Railwav 
Shops  in  Austria. 

By    Emile    Guarixi, 

Electric  power  has  recently  been  introduced  at 
the  workshops  of  the  railway  company  at  Linz, 
Austria.  The  entire  plant  has  been  constructed  by 
the  Vereinigte  Elektricitats  .\ctien  Gesellscliaft  of 
Vienna,  and  it  consists  of  no  less  than  25  motors. 
Two-hundred-and-twenty-volt  three-phase  current  is 
motive  power  that  has  been  selected.  It  is  supplied 
by  a  three-phase  alternator  of  200  kilovolt-amperes, 
driven  by  a  300-horsepower  steam  engine.  Except- 
ing two  lo-horsepower  motors,  all  the  motors  are 
on  the   ring  system. 

The  driving  of  the  traveling  cranes  and  turn- 
tables is  of  special  interest.     For  instance,  a  travel- 


a  load  of  12  tons,  and  they  have  a  speed  of  mo\'e- 
ment  of  15  meters  per  minute.  They  are  provided 
with  a  three-phase  motor  of  4^  horsepower  at  900 
revolutions  per  minute.  The  propelling  mechanism 
comprises  a  chain  transmitting  device,  and  worm  and 
gear  wheels  mounted  in  an  oil  bath.  A  disk  brake 
is  placed  on  the  axis  of  the  worm  gear,  and  it.  is 
faced  with  leather.  It  is  operated  by  means  of  a 
pedal  and  released  by  the  action  of  a  tension  spring. 
The  starting  device  is  placed  opposite  the  pedal. 
Fig.  2  is  a  picture  illustrating  this  transfer  table 
and  showing  the  arrangement  of  the  trolley  by 
which  the  three-phase  current  is  collected  for  the 
motor. 

T)ic:  bridge  for  the  lateral  movement  of  the  loco- 
motives (Fig.  3)  is  adapted  for  a  speed  of  12  meters 


Municipal  Ownership  of  Public  Utilities 
in  England. 

James  Boyle,  United  States  consul  at  Liverpool, 
England,  v.riting  under  the  heading,  "Depressed 
Labor  Conditions  in  Great  Britain,"  has  the  follow- 
ing to  say  about  municipal  ownership  of  public  utili- 
ties: 

"There  is  an  unmistakable  cessation  of  the  tend- 
ency toward  the  'municipalization"  of  industries, 
which  seemed  to  have  fairly  captivated  the  English 
people  a  few  years  ago.  and  which  threatened  to 
become  almost  epidemic,  embracing  not  only  public 
utilities,  but  a  large  variety  of  what  had  generally 
been  considered  to  belong  to  the  category  of  individ- 
ual enterprises  exclusively.  Very  little  is  heard  just 
now  of  new  m.ovements  in  this  direction ;  and  in- 
deed there  are  inflitences  at  work,  well  organized 
though  quiet,  which  have  for  their  object  the  wiping 


ELECTRIC   POWER   IN   THE   LINZ   RAILWAY   SHOPS   IN    AUSTRIA. — CRANE   OPERATED    BY   THREE-PHASE   MOTOR. 


ing  crane  of  20-ton  capacity  and  a  range  of  o\^ 
meters,  located  in  the  boiler  works,  is  actuated  by 
one  single  three-phase  motor,  through  the  agency 
of  a  worm  gearing  and  toothed  wheel,  mounted  on 
a  shaft  from  which  the  three  movements  are  derived. 
A  view  in  the  boiler  works  showing  this  crane  is 
shown  in  Fig.  i.  The  shaft  of  the  motor  is  con- 
nected to  the  worm  gear  by  a  coupling,  one  half 
of  which  acts  as  a  disk  brake.  The  band  of  the 
brake  is  raised  bj'  an  electromagnet  capable  of  lift- 
ing 0.5  kilogram,  when  current  is  supplied  to  it. 
This  traveling  crane  existed  prior  to  the  introduc- 
tion of  electric  power.  It  was  found  very  easy  to 
adapt  it  to  the  new  circumstances. 

The  operator  for  the  bridge  stands  upon  the  plat- 
form and  operates  the  starting  mechanism  by  the 
aid  of  a  sprocket  w-heel  and  chain.  There  are  only 
three  conductors,  i.  e.,  one  for  each  phase.  There 
is  no  frictional  transmission,  and  the  motor  must 
never  be  allowed  to  run  light.  The  power  devel- 
oped is  seven  horsepower  at  1,440  revolutions  per 
minute.  There  are  four  of  these  cranes  or  bridges 
in  the  boiler  works.  There  are,  furthermore,  two 
45-ton  overhead  bridges  in  the  locomotive  fitters' 
shop,  each  provided  with  three  seven-horsepower 
motors. 

Traveling  platforms  or  transfer  tables  for  moving 
the  cars  laterally  in  the  shops  are  adapted  to  take 


per  minute  with  a  load  of  56  tons.  The  motion 
is  derived  from  a  lO-horsepower  three-phase  mo- 
tor, making  about  1.330  revolutions  per  minute. 

In  these  workshops  there  is  also  a  large  riveting 
machine,  which  is  worthy  of  mention ;  it  is  driven  by 
a  20-horsepower  three-phase  motor,  with  shafting 
and  v.'heel  gear.  It  also  drives,  by  means  of  a  belt, 
a  plant  of  pumping  apparatus.  The  current  is  taken 
from,  off  the  general  lead.  The  riveting  plant  con- 
sists of  a  sextuple  pump  of  130  atmospheres  pres- 
sure, with  a  maximum  power  of  90  liters  of  water 
under  pressure,  per  minute,  and  also  of  a  differential 
density  accumulator  of  40  liters  capacitj',  with  two 
meters  travel.  Great  precision  is  requisite  for  the 
working  of  this  last-named  machine,  and,  to  this 
end,  the  motor  and  pump  run  without  interruption. 
A  pressure  commutator  is  merely  inserted  in  the 
pressure  pipe  of  the  pump,  and  this  controls  the 
\iOrking  of  the  accumulator. 

The  Chicago  Subway  Company,  which  is  to  take 
over  the  Illinois  Tunnel  Company,  has  made  its 
formal  offer  for  the  property.  It  already  has  ac- 
quired all  the  stock  of  the  older  company,  and  holds 
the  $12,000,000  of  bonds  issued.  For  the  stock  of 
the  Illinois  company  $30  a  share  in  cash  and  Sto 
in  shares  of  the  Chicago  Subway  Company,  par  value, 
is  offered.  The  stock  is  to  be  deposited  with  J.  B. 
Russell  &Co.,  New  York,  by  December  31st. 


out,  or,  at  any  rate,  the  curtailment  of  'municipal 
socialism.'  This  movement  is  taking  advantage  of 
the  fact  of  the  growing  opposition  to  increased  mu- 
nicipal taxes,  the  claim  being  made  that  the  'inu- 
nicipalization'  of  industrial  enterprises  not  only  kills 
individual  effort,  but  adds  to  the  municipal  rates. 
Of  course,  there  is  another  side  to  this  question. 
Still,  it  is  significant  that  local  authorities  who  are 
committed  to  the  'municipalization'  system  are  now 
devoting  their  chief  energies  to  economy  of  man- 
agement, and  to  bringing  out  a  good  financial  show- 
ing at  the  end  of  the  year,  so  that  the  profits  can 
go  to  the  general  fund,  and  thus  ward  off  any  in- 
crease in  the  taxes."' 


National  Electric  Light  Association  Will 

Meet  in  Denver  and  Colorado 

Springs. 

President  Davis  of  the  National  Electric  Light 
Association  has  just  returned  from  a  trip  to  Colo- 
rado, where  he  went  for  the  purpose  of  deciding 
upon  the  meeting  place  of  the  twenty-eighth  con- 
vention of  the  National  Electric  Light  .\ssociation. 
.\fter  visiting  Denver  and  Colorado  Springs  and 
conferring  with  a  number  of  western  members,  it 
was  decided  that  the  business  meetings  of  the  con- 
vention be  held  in  Denver  for  three  days  and  the 
delegates    then    be    taken    to    Colorado    Springs    for 
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the  enlcrt^inmem  portion  of  the  meeting,  giving 
two  or  three  days  to  sight-seeing  and  social  inter- 
course. The  meeting  will  be  known  as  the  Denver- 
Colorad")  Springs  convention. 


American    Institute    of     Electrical 
Engineers. 

The  mcciing  ot  the  American  Institute  of  Elec- 
trical Engineers  which  was  held  in  Carnegie  Hall, 
New  York  city,  on  November  25th,  brought  out  a 
ver>*  thorough  discussion  of  the  paper  presented  by 
O.  S.  Lyiord,  Jr..  and  W.  N.  Smith,  on  "Problems 
of  Heavy  Electric  Traction."  Extracts  from  the 
paper  and  discussion  appear  in  succeeding  colum-ns 
of  this  issue.  The  subject  was  one  of  much  interest 
and  the  attendance  at  the  meeting  when  called 
to  order  by  President  J.  W.  Lieb  was  large.  The 
president  announced  that  at  the  meeting  of 
the  board  of  directors  that  afternoon  53  were 
elected  to  associate  membership  in  the  association. 
The  following-named  gentlemen  were  transferred 
from  .-.ssociate  membership  to  full  membership : 
H.  P.  Gibbs,  chief  engineer,  government  of  Mysore. 
Province  Bangalore,  India ;  Douglass  Burnett,  gen- 
eral manager.  United  Electric  Light  and  Power 
Company,   Bahimore,    Md. ;    A,    C.    Eastwood,    ent^j- 


of  a  half  interest  in  a  patent  cannot  prosecute  the 
application  to  the  exclusion  of  the  inventor;  but,  on 
the  contrary,  the  inventor  can  prosecute  it  to  the 
exclusion  of  everj-one  save  the  assignee  of  the  entire 
interest  An  assignee  of  a  part  interest  may  be 
represented  by  an  attorney,  who  may  inspect  and 
obtain  information  as  to  the  case,  but  who  cannot 
take  action  in  it. 


Problems   of    Heavy   Electric  Traction.' 

By  O.  S.  Lyford,  Jr.,  and  W.  N.  Smith. 

The  Long  Island  railroad  system  has  at  present 
two  passenger  terminals  in  the  city  o'f  New  York, 
one  at  Atlantic  Avenue  and  Flatbush  Avenue  in 
the  Borough  of  Brooklyn,  and  one  at  the  Thirty- 
fourth  Street  Ferry  in  Long  Island  City.  Borough 
of  Queens.  \\*hen  the  great  tunnels  of  the  Penn- 
sylvania, New  York  and  Long  Island  Railroad  Com- 
pany are  completed  there  will  be  a  third  terminal 
for  the  Long  Island  railroad  passenger  traffic  in 
the  Borough  of  Manhattan.  From  the  present  ter- 
minals there  branches  out  an  extensive  system  of 
through  and  suburban  lines,  over  which  is  main- 
tained a  train  service,  both  express  and  local,  reach- 
ing all  parts  of  the  island.  In  addition  to  the  sub- 
urban service  into  these  terminals,  there  is  an  inter- 
change of  traffic  with  the  Brooklyn  Rapid  Transit 
Company  at  tw^o  points,  and  a  connection  is  to  be 
established  between  the  subway  system  of  the  Long 


(b)  The  greatest  flexibility  for  make-up  of  trains 
is  obtained  by  making  all  cars  motor  cars. 

(c)  On  the  other  hand,  the  first  cost  of  equip- 
ment and  the  cost  of  maintenance  and  inspection  is 
least  if  the  motor  selected  is  of  the  largest  size 
practicable,  and  the  number  of  equipments  required 
is  thus  made  a  minimum. 

(d)  For  a  miscellaneous  service  of  the  character 
contemplated  all  trains,  both  local  and  express,  should 
preferably  be  provided  with  equipment  having  the 
same  speed  characteristics,  so  that  all  motor  cars  are 
available  for  all  classes  of  service.  (Trains  may 
operate  as  express  in  one  direction  and  as  local  in 
the  other.) 

(e)  For  express  runs  of  this  suburban  service, 
averaging  not  over  five  miles  betw^een  stops,  a  mod- 
erately high  speed,  saj',  50  to  55  miles  per  hour,  is 
found  by  experience  in  steam  practice  to  be  most 
suitable.  For  these  runs,  therefore,  it  is  essential 
that  the  electric  trains  shall  be  able  to  approximate 
these  speeds. 

(f)  Future  development  of  the  service,  such  as 
increase  in  number  of  stops  and  decrease  in  running 
time,  will  mean 'heavier  work  for  the  motors.  There- 
fore, reasonable  reserve  must  be  provided  in  the 
equipment,  and  consideration  must  be  given  to  equip- 
ment which  will  make  possible  a  convenient  increase 
in  number  of  motors  per  train. 

The  largest  motor  in  general  use  for  motor-car 
trains   is  of  200-horsepower  nominal   rating,  tw'O  of 


Fit:.  2.     Motor-driven  Transfer  Table  for  Cars.  Fig.  3.     Motor-driven  Transfer  Table  for  Locomotives. 
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neer.  Electric  Controller  and  Supply  Company, 
Cleveland,  Ohio;  William  Amzi  Dick,  designing 
electrical  engineer,  Westinghouse  Electric  and  M.in- 
ufacturing  Company,  Pittsburg,  Pa.,  and  Edward 
Jerome  Cook,  chief  engineer,  Cleveland  Electric 
Railway  Company,   Cleveland,  Ohio. 


Chicago  Branch  of  the  Institute  Re- 
sumes Its  Meetings. 

On  Tuesday  evening  last  the  Chicago  branch  of 
the  American  Institute  of  Electrical  Engineers  held 
its  first  meeting  of  the  season  at  the  rooms  of  the 
Western  Societj'  of  Engineers.  Peter  Junkersfeld. 
local  honorary  secretary,  presided.  James  Lyman 
presented  the  report  of  the  nominating  committee, 
the  oiher  member  of  the  committee  being  George  A. 
Damon.  The  report  was  adopted,  and  the  following- 
named  gentlemen  were  elected  as  the  executive  com- 
mittee of  the  branch  for  one  year :  P.  Junkersfeld. 
H.  H.  Wait,  K.  B.  Miller.  H.  M.  Brinckerhoff,  A.  D. 
Lundy,  J.  R.  Cravath.  Prof.  P.  B.  Woodworth, 
Prof.  C.  E.  Freeman  and  E.  B.  Clark.  It  is  the 
intention  to  have  three  members  retire  from  this 
committee  each  year.  A  vote  of  thanks  was  given 
to  George  A.  Damon  and  T.  P.  Gaylord,  retiring 
memljers  of  the  old  local  committee. 

James  Lyman  read  an  informal  paper,  illustrated 
by  lantern-slide  pictures,  giving  "Observations  of 
European  Lighting  and  Railway  Practice."  the  re- 
sult of  a  recent  vacation  tour.  ^^^.  Damon  gave  an 
abstract  of  the  New  York  paper  of  O.  S.  Lyford,  Jr.. 
and  W.  N.  Smith  on  "Problems  of  Heavy  Electric 
Traction."  There  followed  a  brief  discussion,  in 
which  Mr.  Junkersfeld,  George  H.  Lukes,  W.  G. 
Carlton.  Mr.  Lyman  and  Professor  Woodworth  took 
part. 


Delay  in  Invention, 

Where  an  inventor  deliberately  proceeds  to  com- 
plete one  specific  form  of  his  invention  and  lavs 
aside  the  work  on  another  specific  form  and  no 
reason  appears  for  this  course  except  that  it  suited 
his  own  personal  business  affairs,  the  commissioner 
of  patents  holds  that  in  law  he  is  not  excusable 
for  the  delay,  as  business  convenience  does  not  ex- 
cuse delay  in  reducing  an  invention  to  practice.  The 
commissioner  of  patents  also  holds  that  an  assignee 


Island  railroad  and  the  extension  of  the  rapid-tran- 
sit subway  now  being  constructed  between  Brooklyn 
and  the  south  end  of  Manhattan.  The  accompany- 
ing map  ( Fig.  i)  shows  the  location  of  the  western 
lines  of  the  Long  Island  railroad  and  the  new  con- 
nections which  are  to  be  made. 

Extensive  plans  for  the  electrification  of  the  sub- 
urban service  of  this  road  have  been  under  considera- 
tion for  some  years.  These  plans  provide  for  the 
immediate  adoption  of  electric  traction  on  the  lines 
emanating  from  Flatbush  Avenue  and  for  a  progres- 
sive extension  of  electric  traction  over  all  of  the 
strictly  suburban  routes,  as  rapidly  as  the  conditions 
shall  justify.  On  some  of  these  routes  the  traffic 
is  of  a  purelj'  suburban  nature,  providing  facilities 
for  out-of-town  residents  to  reach  Manhattan  and 
Brooklyn.  On  other  sections  the  important  traffic 
is  an  e.xcursion  movement  to  and  from  New  York's 
great  playgrounds  at  the  beaches.  For  the  con- 
venience of  the  suburban  residents,  a  frequent  serv- 
ice in  comparatively  short  trains  is  to  be  provided, 
but  for  the  excursion  service  comparatively  long 
trains  are  necessary.  As  a  result,  the  number  of 
cars  per  train  in  this  s^^stem  will  vary  from  one 
to  eight,  or  possibly  10.  The  initial  service,  limited 
to  a  maximum  of  six  cars  per  train,  results  in  52 
tj'pes  of  runs,  varying  in  number  of  cars  per  train 
and  distance  between  stops.  On  some  sections  the 
lines  are  fairly  free  from  grades  and  curves,  but 
on  others  the  grades  and  curves  are  heavier  than 
would  be  supposed  from  a  general  knowledge  of  the 
contour  of  Long  Island.  The.se  few  statements  will 
indicate  in  a  general  way  the  complex  nature  of  the 
problem  involved  in  the  selection  of  a  suitable  elec- 
trical system  for  such  a  service  and  in  the  deter- 
mination of  types  and  sizes  of  apparatus  to  be  used. 
In  the  working  out  of  large  enterprises  important 
details  are  frequently  settled  by  quite  simple  proc- 
esses of  reasoning.  Even  in  a  complex  problem  like 
ihe  one  under  consideration,  some  main  points  may 
be  decided  in  this  way. 

(a)  The  number  of  cars  per  train  varies  from 
one  to  six.  as  stated.  Eight  or  lo-car  trains  may 
be  desirable  at  times.  Such  variations  in  train  length 
cannot  be  provided  for  economically  with  electrical 
locomotives.  Motor  cars  must,  therefore,  be  used, 
and  for  all  except  trains  of  one  or  two  cars,  more 
than  one  motor  car  per  train  is  necessary.  The 
multiple-unit  system  of  motor-car  operation  is,  there- 
fore, best  suited  to  this  service. 

I.  Extracts  from  a  paper  presented  at  the  meeliiiE  of  the  Amer- 
ican Institute  of  Electrical  Eneineers.  New  York.  November  25, 
1904.  Mr.  Lyford  and  Mr.  Smith  are  electrical  engineers  of  New- 
York  city,  the  former  with  Westinghouse.  Church.  Kerr  &  Co. 


these  being  about  the  limit  of  motor  capacity  that 
can  be  placed  on  a  track  w'ith  ^;^  or  36-inch  wheels 
and  a  reasonably  short  wheel  base.  On  the  basis  of 
condition  (c),  this  should  be  the  motor  adopted, 
provided  the  train  combinations  can  be  effected  sat- 
isfactorily with  motors  of  this  size.  Condition  (f) 
is  also  complied  wdth  by  selecting  the  largest  motor 
practicable,  as  the  number  of  motors  per  train  in 
the   initial   service  will   then  be  a  minimum. 

To  meet  condition  (e),  a  gear  ratio  must  be  se- 
lected Avhich  permits  the  operation  of  trains  at  high 
speeds  without  damage  to  the  equipment.  On  the 
other  hand,  the  best  starting  conditions  and  least, 
heating  effect  are  obtained  with  high-gear  ratio. 
The  gear  ratio  should,  therefore,  be  as  high  as  prac- 
ticable and  still  permit  of  the  maximum  train  speeds 
necessary  for  the  express  schedules.  Provision  must 
also  be  made  for  extra  speeds  which  may  occur  on 
down  grades.  From  observation  of  the  existing 
service  it  was  concluded  that  it  is  safe  to  assume 
60  miles  per  hour  as   a  maximum. 

The  motor  cars  of  the  service  are  to  be  new  steel 
cars  similar  to  those  adopted  for  the  Rapid  Transit 
subwaj'.  For  the  determination  of  motor  character- 
-ifiics,  trailer  cars  were  assumed  to  have  the  same 
size  and  weight  of  bodies.  The  weights  assumed 
were   as   follows : 

Motor   car.         Trailer. 

Seated  load   81,000  lb.        60,400  lb. 

Standing  load  88,000  lb.        66,000  lb. 

These  assumed  weights  are  in  practical  agree- 
ment with  the  actual  weights  of  the  subway  equip- 
xiiefit. 

The  200-horsepower  motor  was  found  to  be  the 
proper  size  for  the  service  of  the  subway;  but  the 
schedule  conditions  are  so  different  that  this  in 
itself  does  not  signify  that  the  same  motors  are 
suitable  for  the  Long  Island  railroad  conditions 
where  the  distance  between  stops  for  most  of  the 
local  runs  is  greater  than  that  of  the  express  runs 
of  the  subway,  and  the  express  runs  are  longer  in 
proportion.  More  or  less  of  the  usual  calculating 
must  therefore  be  done  to  reach  a  decision  as  to 
whether  the  characteristics  of  the  standard  motor 
of  this  size  are  suitable  for  this  service  or  whether 
a    smaller  size   could    be   used   to   advantage. 

The  operating  conditions  of  a  large  steam  railroad 
introduce  limitations  which  cut  down  the  possible 
speed  of  the  motive-power  equipment.  Many  of 
these  are  conditions  over  which  the  engine  man  has 
no  control  and  which  do  not  relate  to  the  nahire 
of  the  equipment — that  is.  curves,  road  crossings, 
junction   points,  yard  limitations,  meeting  points  on 
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single-track  lines,  time  to  handle  baggage  and  ex- 
press matter,  etc.  There  are  delays  at  stations  and 
delays  during  runs,  some  of  which  occur  regularly, 
hut  many  of  which  are  intermittent.  Because  of 
the  complicated  service  these  delays  are  greater 
on  the  suburban  lines  of  a  steam  road  than  usually 
occur  in  interurban  or  elevated  electric  service.  It 
is,  therefore,  evident  that  in  the  electrical  operation 
of  such  suburban  service  the  loading  of  the  motors, 
will  differ  materially  from  the  loading  in  an  ideal 
run  which  might  be  made  with  the  conditions  re- 
rrtoved. 

i,-\ftcr    considering   various    methods    of   providing 
for    those    conditions    it    was    decided    to    make    a 
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(curve  F)  was  not  accelerated  on  a  down  grade 
with  a  rate  any  better  than  the  best  single  perform- 
ance on  a  level- 

Cu r ve  ( A )  wa s  made  by  a  locomot i ve  whose 
weight  was  51.5  per  cent,  of  the  total  weight  of 
train.  The  officials  of  the  railroad  were  of  the  opin- 
ion that  service  equivalent  to  that  which  could  be 
performed  by  this  locomotive,  No.  59,  with  only 
three  cars  would  be  sufficient  for  the  electric 
equipment.  The  best  performance  of  this  locomo- 
tive uas  therefore  taken  as  the  criterion  by  which 
to  work  in  determ.ining  the  proper  characteristics 
for  the  electric  equipment.  The  condition  laid  down 
was  that  the  electrical  equipment,  operating  a  train 
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scries  of  tests  of  the  present  steam  equipment  to 
determine  the  speed-time  characteristics  of  the  steam 
trains  and  the  degree  to  w"hich  these  characteristics 
are  affected  by  the  local  conditions.  To  this  end  a 
rest  car  was  equipped  with  a  speed-recording  device 
and  runs  were  made  over  various  routes  with  this 
car  attached  to  regular  trains.  Complete  records 
were  obtained  of  the  movement  of  each  train 
throughout  a  round  trip,  and  observations  made  of 
local  conditions  which  affect  speed.  These  records 
were  carefully  analyzed  and  the  results  tabulated.- 
In  some  instances  the  engineers  were  requested  to 
make  the  best  time  possible;  in  other  cases  they  were 
not  advised  that  a  test  w'as  in  progress. 

In  summarizing  these  test  runs  comparisons  were 
made  betw^een  the  average  speed  between  stops  as 
actually  attained  and  the  possible  average  speed  if 
best  acceleration  had  been  made  for  each  run.  It 
was  found  that  the  ratio  of  the  actual  speed  to  the 
possible  speed  w'ithout  local  limitations  is  from  71 
to  91.3  per  cent.  Even  when  the  engineers  were 
requested  to  do  their  best  they  were  able  in  only 
one  or  two  instances  to  exceed  90  per  cent,  of  the 
speed  which  appeared  from  the  test  to  be  possible. 

From  these  records  were  selected  the  four  best 
single  accelerations.  Cur\'e  sheet  Fig.  2  show^s  the 
speed-time  characteristics  of  these  accelerations. 
Cur\-e  (D)  illustrates  the  general  character  o£ 
record  made  by  the  instrument  in  these  tests.     This 


with  standing  load  in  the  cars,  should  be  able  to 
make  the  same  average  speed  between  stops  as  this 
particular    steam    equipment. 

Taking  curve  (A)  as  a  basis,  determinations  were 
made  of  what  may  be  termed  the  ''speed-limit"  for 
steam  trains.  This  is  a  curve  indicating  the  average 
speed  in  miles  per  hour  between  stops  with  the  rate 
of  acceleration  corresponding  to  curve  (A),  without 
coasting,  and  with  a  braking  rate  of  1.5  miles  per 
hour  per  second. 

Obviously  to  make  the  same  time  the  speed  char- 
acteristics of  the  electric  equipment  selected  for  this 
service  must  be  such  that  the  schedule  can  be 
maintained    with    similar    speed    reserve    unless    the 
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FIG.    2.       TIME-SPEED    CURVES    OF    STEAM    TRAIN. 

run,  having  been  made  on  a  level,  conforms  exactly 
with  the  record  obtained.  Cun-es  (A),  (B)  and 
(C)  w-ere  obtained  on  grades,  and  the  actual  record 
has  been  corrected  to  illustrate  the  performance  of 
these  trains  when  reduced  to  a  level.  In  each  case 
the  average  acceleration  over  the  run  was  less  than 
the  characteristic  show's,  but  these  curves  illustrate 
the  maximum  that  the  steam  equipment  was  able  to 
do.  The  composition  of  trains  and  their  estimated 
weights  are  indicated  on  the  cur\'e  sheet.  The  live 
load  on  these  runs  was  so  light  that  it  was  disre- 
garded. On  cun-e  sheet  Fig.  3'  will  be  found  two 
curves  CE)  and  (F)  of  actual  runs  on  grades,  com- 
pared with  run  iK)  of  Fig.  2.  According  to  curve 
(E)  a  five-car  train  on  a  down  grade  was  acceler- 
ated at  a  rate  far  below  the  best  performance,  and 
even    the    three-car    train    with    locomotive    No.    35 
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limiting  conditions  are  removed.  Some  of  these 
conditions  are  being  removed  and  others  probably 
will  be.  Elimination  of  grade  crossings  at  roads 
and  junction  points,  handling  of  baggage  and  ex- 
press matter  by  special  trains,  improvement  of  yard 
facilities,  etc.,  will  make  it  possible  to  operate  trains 
at  speeds  closer  to  the  limit  of  the  equipment.  On 
the  other  hand,  as  the  population  along  the  road 
increases  the  tendency  will  be  to  increase  the  num- 
ber of  stops  with  as  little  increase  as  possible  in  the 
running  time;  therefore  it  was  decided  not  to  make 
any  material  allowance  for  improved  conditions  in 
the  initial  service.  The  probability  of  such  iim-, 
provement,  however,  suggests  another  precaution  to 
be  taken  in  the  selection  of  equipment,  namely,  the 
provision  of  a  suitable  reserve  in  capacity  of  mo-- 
tors  to  carry  the  greater  loads  which  will  result 
from  running  at  speeds  closer  to  the  hmit. 

The  electric  equipment  with  the  lower-gear  ratio 
has  a  maximum  speed  on  straight  level  track  of 
approximately  45  miles  per  hour,  and  with  the 
higher-gear  ratio  39  miles  per  hour;  whereas  the 
limit  of  the  steam  train  on  the  level  is  52  miles  per 
hour.  For  a  run  of  one  mile  or  less  between  stops, 
however,  the  electric  train  with  either  gear  ratio 
makes  better  time  than  the  steam  train.  For  a  1.5- 
mile  run  the  electric  train  with  higher-gear  ratio 
falls  behind  the  steam  train,  and  at  slightl}'  over 
two  miles  the  electric  train  with  the  lower-gear 
ratio  falls  behind. 

The  comparative  speeds  of  these  trains  are  still 
better  illustrated  on  the  speed-limit  curves  in  Fig.  4 
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The  general  average  length  of  run  between  stops 
for  tlie  suburban  service  is  about  i%  miles.  It  is 
evident  from  the  speed-limit  curves  in  Fig.  4  that  a 
three-car  electric  train  with  two  motor  cars  and 
gear  ratio  23:59  will  average  slightlv  better  as  to 
speed  than  the  three-car  steam  train,  but  that  the 
same  equipment  with  higher-gear  ratio  falls  consid- 
erably below  the  speed  limit  of  the  steam  train. 
From  this  exhibit  it  is.  obvious  that  schedule  re- 
quirements indicate  that  no  gear  ratio  lower  than 
25' :S9.  should   be   adopted. 

It  is  also  evident  from  these  speed-limit  curves 
that  if  23:59  is  the  lowest  gear  ratfo  practicable 
as  determined  by  the  limitations,  the  three-car  train 
unit  will  have  to  be  made  up  of  two  motor  cars 
and  one  trailer  in  order  that  the  requisite  speeds 
may  be  readied.  The  weight  per  motor  for  this 
equipment  is  30.3  tons,  which  on  this  basis  of  speed 
requirements  is  obviously  close  to  the  limit. 

It  is  obvious  that  trains  made  up  into  combina- 
tions of  motor  cars  and  trailers  that  give  less  weight 
per  motor  will  be  able  to  make  better  speeds  than 
indicated  for  this  three-car  train.  Furthermore,  as 
the  number  of  cars  per  train  increases  the  relative 
effect  of  head  resistance  decreases.  For  these  longer 
trains  it  is  therefore  possible  that  a  greater  propor- 
tion of  trailer  cars  may  be  used  in  some  instances 
without  reducing  the  speed  limit  to  such  an  extent 
as  to  prevent  the  train  from  making  schedule  time. 

It  is  not  the  purpose  of  this  paper  to  follow  out 
all  the  technical  processes  by  which  final  conclusions 
were  deduced  as  to  size  and  characteristics  of  motor 
equipments  for  the  project  referred  to.  Sufficient 
illustrations  have  been  given  to  show : 

First,  that  a  study  of  the  operating  conditions  of 
even  a  complex  project  quickly  narrows  the  selection 
of  motors  down  to  one  or  two  sizes,  and  that  these 
conditions  also  largely  determine  the  speed  charac- 
teristics of  the  equipment ;  secondly,  theoretical 
methods  are  now  developed  to  a  point  of  sufficient 
accuracy  to  be  considered  reliable  for  purposes  of 
selecting  equipment ;  thirdly,  short  methods  may  be 
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FIG.    4.       SPEED-LIMIT     CURVES     OF     ELECTRIC   AND     STEAM 
TRAINS. 

used  with  discrimination  at  least  for  preliminary  de- 
terminations. 

Discussion  (in  Apstract). 

L.  E.  Stillwell,  New  York:  A  point  to  which  I 
have  never  seen  attention  called  is  the  fact  of  the 
average  adhesion  of  the  two  wheels  of  a  truck 
equipped  with  motors ;  that  where  the  average,  we 
will  say,  is  20  per  cent.,  the  weight  upon  the  two 
wheels  is  unequal,  is  never  equal,  whatever  the 
average  adhesion  assumed  may  be,  owing  to  the 
tendency  to  tip  the  tmck.  That  is  to  say,  the  force 
of  the  two  motors  is  applied  in  a  horizontal  line, 
passing  through  the  center  of  the  axle. 

H.  Ward  Leonard,  New  York:  One  of  the 
first  points  that  the  electrical  engineer  would  like  to 
have  information  on  in  considering  the  possibilities 
of  trunk-line  electric  traction  is  the  amount  of 
horsepower  which  would  be  required,  and  upon 
that  subject  it  is  extremely  difficult  to  get  very  much 
information  from  any  data  that  has  been  published 
thus  far.  However,  making  the  best  effort  to  arrive 
at  approximate  accuracy  on  the  basis  of  the  few 
tests  that  have  covered  a  sufficient  range  in  the  case 
of  steam  locomotives  to  give  us  some  rather  definite 
ideas,  I  have  arrived  at  the  approximate  figure  that 
the  steam  railways  of  the  United  States  as  a  whole 
have  nbout  125  horsepower  per  mile  of  line.  That 
is.  if  you  take  the  maximum  horsepower  of  the 
steam  locomotives  and  add  them  all  together  and 
take  that  as  the  basis  of  the  horsepower  I  have 
arrived  at  a  figure  of  125  horsepower  per  mile  of 
line.  In  the  case  of  the  Pennsylvania  Railroad  this 
figure  seems  to  be  something  in  the  neighborhood  of 
550  horsepower  per  mile  of  line,  and  in  the  case 
of  some  other  roads,  as  the  Pittsburg  and  Lake 
Erie,  or  the  Bessemer  and  Lake  Erie,  which  have 
very  heavy  freight  service,  from  the  very  insuffi- 
cient data  I  have  at  hand  I  have  estimated  roughly 
that  the  horsepov.-er  in  those  cases  reaches  as  high 
as   T.ooo  horsepower   per  mile  of  line. 

One  thing  that  I  wish  to  speak  of  in  connection 
with  electric  locomotives  as  against  steam  locomotives 
is  as  to  the  probable  first  cost.  I  think  there  is  a 
practically  universal  opinion  as  far  as  I  can  dis- 
cover that  the  electric  locomotive  will  be  a  very  ox- 
ijcnsive  locomotive  with  regard  to  first  cost.  I  do 
not  think  that  is  correct.  The  steam  locomotive 
of  the  latest  type  and  largest  power  will  cost,  if  you 
consider  the  locomotive  and  its  tender,  taking  the 
entire  weight,  about  five  cents  per  pound;  but  the 
only  part  of  that  weight  which  is  in  useful  service  is 
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the  weight  upon  drivers,  aiul  when  we  consider  the 
weight  upon  drivers  the  cost  of  locomotives  figures 
nine  cents  per  pound.  Now  witli  the  price  per 
pound  which  has  been  reached  in  electric  generators 
I  tliink  that  it  cannot  be  doubted  that  in  the  case 
of  the  heaviest  locomotive,  wliere  the  amount  of  tlie 
horsepower  will  be  relatively  low  compared  with  the 
weight  by  comparison  with  the  high-speed  passenger 
ser\-ice,  that  we  can  make  an  electric  locomotive  as 
a  whole  to  sell  for  less  than  nine  cents  per  pound 
when  they  have  been  brought  to  such  a  standard  as 
to  enable  us  to  get  manufacturing  processes  down 
to  a  reasonable  figure.  It  seems  to  me  that  the  ques- 
tion of  the  application  of  the  electric  locomotive 
is  a  question  which  is  largely  dependent  upon  the 
horsepower  per  mile  of  the  service  which  the  electric 
locomotive  can  replace,  and  I  believe  personally  tliat 
in  such  cases  where  there  is  250  horsepower  em^ 
ployed  per  mile  of  line  that  the  electric  locomotive 
can  replace  the  steam  locomotives  with  a  very  de- 
cided economy.  The  cost  of  equipping  a  steam  rail- 
way of  tliat  character  complete  with  the  necessary 
central-station  transmission  line  and  locomotives  I 
think  would  not  be  far  from  about  15  per  cent,  added 
to  the  existing  capital  of  the  railway,  and  the  very 
great  increase  in  starting  torque  and  power  upon 
grades  will  give  such  a  pronounced  advantage  to 
the  electric  locomotive,  also  the  reduction  in  the  cost 
of  fuel,  and  particularly  the  very  great  reduction 
which  will  be  met  with  in  the  cost  of  maintenance 
will  be  very  strongly  in  favor  of  the  electric  loco- 
motive, all  combining  to  make  the  electric  locomo- 
tive a  very  certain  and  strong  rival  of  the  steam  lo- 
comotive in  cases  where  we  reach  any  such  power 
as  250  horsepower  per  mile  of  line. 

In  this  connection  it  may  be  of  interest  to  say 
that  in  the  case  of  the  most  modern  types,  the  largest 
sizes  of  freight  locomotives,  the  cost  of  maintenance 
per  mile  is  as  much  as  the  cost  of  the  fuel  per 
mile.  That  is  a  most  startling  statement  and  one 
which  at  first  sight  seems  almost  impossible,  but  it 
is  a  fact  that  $3,500  per  annum  is  the  cost  of  fuel 
and  $3,500  per  annum  is  the  cost  of  maintenance  on 
locomotives  of  the  heaviest  type  such  as  the  2-10-2 
type  of  Santa  Fe  locomotives. 

Mr.  Smith :  With  regard  to  the  points  brought 
.out  by  the  various  speakers,  Mr.  Stillwell  brought 
out  the  particularly  interesting  point  about  the  ad- 
hesion matter,  which  has  been  apparently  overlooked 
to  a  great  extent,  and  I  will  simply  call  the  atten- 
tion of  the  Institute  in  that  connection  to  the  very 
interesting  paper  on  braking,  by  Mr.  Parke,  who  is 
connected  with  the  Westinghouse  Air-Brake  Com- 
panj',  which  gives  results  almost  exactly  the  con- 
verse of  what  Mr.  Stillwell  suggests,  of  what  hap- 
pens when  the  brakes  are  applied  to  a  motor  truck. 

ilr.  Lyford :  It  was  hoped  that  this  paper  would 
bring  out  a  full  discussion  of  methods ;  in  this  par- 
ticular at  least  the  results  have  been  quite  flattering. 
In  the  paper  it  was  not  intended  to  cover  all  the 
phases  of  the  engineering  necessary  in  selecting 
motors — simply  a  few  illustrations  were  given  bear- 
ing upon  the  points  which  we  desire  to  make.  No 
attempt  has  been  made  to  disparage  the  admirable 
work  done  along  purely  theoretical  lines.  We  de- 
sired simply  to  correct  some  impressions  which  have 
been  given.  There  is  no  particular  claim  made  to 
originalitj-.  The  literature  as  a  whole  is  lacking 
in  evidence  of  the  character  given,  however.  No 
doubt  other  members  have  such  data  which  would 
he  of  great  interest  to  the  Institute,  data  such  as 
we  have  given,  but  it  has  not  been  produced.  The 
literature  is  not  complete  as  it  should  be  in  that 
line.  Furthermore,  it  is  submitted  that  whereas  re- 
cent proceedings  of  the  Institute  have  given  much 
practical  information  regarding  transmission  line, 
pole-line  construction,  lightning  protection,  etc., 
much  information  of  a  similar  character  regarding 
experiences  in  electric  traction  could  be  furnished 
and  would  be  of  great  value.  The  plans  of  the 
Railway  Test  Commission,  if  carried  out,  will  add 
materially  to  the  literature  on  the  subject,  but  we 
do  not  know  just  what  these  results  are  to  be. 

Contributed  discussion  by  N.  W.  Storer  of  Pitts- 
burg: A  reduction  of  25  to  30  per  cent,  in  the 
maximum  current  required  to  accelerate  a  car  means 
on  many  systems  a  reduction  of  the  sub-station 
capacity  by  the  same  amount.  This  is  certainly  a 
very  decided  improvement.  Practically  the  same 
scheme  may  be  adopted  on  elevated  and  subway 
lines  to  cut  down  the  fluctuations  provided  the  ac- 
celeration in  series  can  be  increased.  In  any  case 
we  would  favor  accelerating  at  the  highest  safe 
rale  in  series  and  reducing  the  current  in  multiple 
as  much  as  the  schedule  will  permit.  This  may  be 
accoiaftlished  by  the  use  of  two  current-limit 
switches — one  for  series  and  one  for  parallel— -in 
wliich  case  the  two  currents  may  be  made  anything 
desired 

Another  question  which  is  agitating  the  niinds 
of  railway  people,  which  has  already  been  mentioned 
in  the  paper  under  discussion,  is  the  lack  of  margin 
for  making  up  lost  time  possessed  by  the  electric- 
railway  system.  It  is  true  that  the  only  way  a 
margin  can  be  allowed  for  on  the  direct-current  sys- 
tem as  at  present  used  is  in  gearing  the  motors  for 
a  much  higher  speed  than  required  for  the  regular 
speed,  thus  allowing  for-  a  much  longer  coasting 
line,  so  that  for  ordinary  service  the  motors  have 
the  rower  cut  off  long  before  the  stopping  point  is 
reached.  This  is  not  as  efficient  and  requires 
larger  motors  than  are  necessary  for  the  usual  serv- 
ice.   About  tli.e  only  way  to  avoid  this  difficulty,  and 
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a  method  wliich  would  probably  be  possible  only  for 
locomotive  work,  would  be  the  use  of  a  booster  out- 
fit or  a  few  cells  (say  25)  of  storage  battery  on  the 
locomotives  which  could  be  thrown  in  series  with 
the  line  current,  or  to  boost  the  voltage  of  the  line 
in  case  an  e.xcess  pow-er  is  required.  The  power  re- 
quired for  high  speeds  would  thus  be  saved  in  ac- 
celerating. This  is  a  complication  which  would  not 
be  desirable  in  many  cases,  but  is  about  the  only 
possible  means  for  increasing  the  maximum  speed. 
It  offers  a  comparatively  simple  method  for  obtaining 
several  efficient  speeds. 

The  single-phase  system  possesses  a  marked  ad- 
vantage in  this  respect,  since  the  type  of  control  best 
.'•dapted  for  this  system  is  the  voltage  control, 
which  enables  any  voltage  within  practical  limits  to 
be  applied  to  the  motor.  It  is  practically  independ- 
ent of  the  voltage  on  the  line  and  in  this  respect  is 
even   more   flexible   than   the    steam    locomotive. 


Two-wire  System  for   Train  Operation. 

A  patent  was  recently  issued  to  H.  H.  Cutler 
of  the  Cutler-Hammer  Company  of  Milwaukee, 
covering  a  radically  new  system  for  controlling 
motor-driven  cars,  operated  on  the  so-called  mul- 
tiple-imit  plant.  The  unique  feature  of  this  inven- 
tion is  the  fact  that  both  the  direction  and  speed 
of  the  driving  motors  installed  on  the  entire  train 
are  controlled  by  means  of  but  two  small  wires  run- 
ning the  entire  length  of  the  train,  and  by  the  use 
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(T)  or  third  rail  and  the  ground  (G).  The  other 
winding  is  permanently  connected  to  the  train  line. 
The  winding  on  the  forward  solenoid  reversing 
switch  (F)  is  wound  left-handed  and  the  winding 
on  the  back-up  solenoid  reversing  switch  (B)  is 
wound  right-handed.  It  is  evident,  therefore,  that 
when  the  current  is  flowing  in  the  train  line  in  one 
direction,  it  will  assist  the  winding  of  one  of  the 
solenoid  switches  and  neutralize  the  action  of  the 
other  solenoid  winding,  so  that  the  desired  solenoid 
switch  will  be  energized  in  accordance  with  the  di- 
rection of  the  current  flowing  in  the  two-wire  train 
line.  The  windings  of  the  accelerating  solenoids 
and  the  series  and  paralleling  solenoids  are  wound 
to  actuate  their  plungers  at  different  voltages.  The 
operation   of  the  system  is  briefly  as   follows : 

Suppose  that  each  car  is  equipped  with  a  three- 
kilowatt  motor-generator  (M  g).  At  each  end  of 
the  car  is  installed  a  three-kilowatt  field  regulator 
(F)  having  a  double  set  of  resistance  buttons  and 
segments.  An  ordinary  three-kilowatt  iio-volt  start- 
ing box  (b)  is  also  provided.  The  operator  first 
starts  the  three-kilowatt  motor  by  means  of  this 
starting  box.  He  then  moves  the  field-regulator 
lever  (F';  in  the  direction  in  which  it  is  desired 
to  move  the  train.  When  the  lever  of  the  field 
regulator  makes  contact  with  the  first  step  of  the 
resistance,   current   is   admitted   through   this   resist- 
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DIAGRAM   OF   TWO-WIRE   SYSTEM    FOR   TRAIN    OPERATION. 


of  a  controller  of  about  the  same  size  as  a  standard 
field   regulator   for  a  three-kilowatt   generator. 

The  two  wires  constituting  the  train  line  are  at- 
tached at  each  end  of  the  car  to  automatic  couplings 
(C)  (C"),  which  enable  the  cars  to  be  shifted  either 
end  to,  thus  requiring  no  attention  in  coupling  up,  so 
far  as  the  electrical  equipment  is  concerned.  The 
maximum  current  carried  by  the  two-wire  train 
line  is  the  output  of  a  three-kilowatt  Iio-volt  gen- 
erator when  used  in  connection  with  six  cars 
equipped  with  four  motors  on  each  car,  capable  of 
developing  300  horsepower  per  car,  or  1,800  horse- 
power per  train  of  six  cars.  Each  car  may  be 
equipped  with  a  three-kilowatt  motor-generator 
(M  g),  shown  in  the  accompanying  diagram,  ca- 
pable of  controlling  the  speed  of  the  motors  of  the 
entire  train,  or  by  another  method  each  car  can 
be  equipped  with  a  one-half-kilowatt  motor-gener- 
ator, capable  of  controlling  the  speed  of  its  own 
car  only.  The  direction  of  travel  of  the  train  is 
controlled  absolutely  in  accordance  with  the  direc- 
tion of  the  current  flowing  in  the  two-wire  train 
line,  and  the  speed  of  the  train  is  controlled  by  the 
voltage  of  the  current  impressed  upon  the  two-wire 
train  line.  These  wires  are  utilized  for  supplying 
the  necessary  current  for  energizing  the  windings 
of  a  number  of  solenoid  switches,  which  control  the 
current  supplied  to  the  driving  motors  (M')  (M") 
(M')   and  (M'),  mounted  on  the  trucks. 

The  two  driving  motors  on  each  truck  are  treated 
practically  as  one  motor,  but  are  provided  with  an 
independent  solenoid  reversing  switch  (FB)  and 
two  solenoid  accelerating  switches  (A)  for  cutting 
out  the  starting  resistance  (R).  Two  other  solenoid 
switches  (S)  (P)  are  also  employed  for  connecting 
the  motors  on  one  truck,  either  in  series  relation 
with  the  motors  on  the  other  truck  or  in  parallel 
relation,  in  accordance  with  the  speed  desired.  The 
method  of  operating  the  reversing  switches  in  ac- 
cordance with  the  direction  of  the  current  flowing 
through  the  two-wire  train  line  is  quite  simple. 
Each  solenoid  used  on  the  reversing  switches  (F) 
(B)  is  provided  with  two  windings.  One  of  these 
windings  is  permanently  connected  between  the  trolley 


ance  to  the  shunt  field  of  the  three-kilowatt  generator 
(g),  thereby  causing  it  to  impress  a  voltage  on  the 
two-wire  train  line  of,  say,  20  volts.  This  voltage 
is  sufficient  to  supply  enough  current  to  energize 
the  forward  reversing  solenoids  (F')  (I*^),  and 
causes  them  to  lift  their  plungers,  assisted  by  the 
current  taken  directly  from  the  trolley  or  third  rail. 
The  same  voltage  also  supplies  sufficient  current 
to  energize  the  winding  of  the  series  solenoid  switch 
(S),  which  attracts  its  plunger  and  closes  the  circuit 
of  the  four  driving  motors  (M')  (M')  (M')  (M') 
in  series  relation.  The  operator  then  moves  his 
three-kilowatt  field-regulator  lever  to  the  second 
notch,  which  increases  the  voltage  on  the  two-wire 
train  line  to,  say,  40  volts,  which  is  sufficient  to 
energize  the  first  of  the  solenoid  switches  (A')  (A°) 
for  cutting  out  the  first  step  of  starting  resistances 
(R')  (R").  The  operator  then  continues  to  ad- 
vance the  three-kilowatt  field-regulator  lever,  thus 
•gradually  increasing  the  voltage  on  the  two-wire 
train  line,  until  finally  the  second  step  of  resistances 
(R')  (R-)  is  cut  out.  The  paralleling  switch  (P) 
is  then  energized  and  the  starting  resistances  (R') 
(R-)  reinserted,  which  resistances  are  then  again 
cut  out,  until  the  driving  motors  are  finally  operating 
in  parallel  relation  at  full  speed.  The  only  wires 
which  run  the  ent're  length  of  the  car  arc  the  two 
train  wires,  capable  of  carrying  about  30  amperes 
and  the  four-wire  cable  connecting  the  two  three- 
kilowatt  field  regulators,  and  capable  of  carrying  a 
small  fraction  of  an  ampere  in  each  wire.  The 
solenoid  switches  controlling  the  driving  motors  are 
assembled  in  two  sets  near  each  truck,  so  that  only 
four  large  wires  are  necessary  for  connecting  the 
motors  on  the  two  trucks  in  series  or  parallel  re- 
lation. 

A  second  method,  not  shown  in  this  particular 
patent,  has  been  made  the  subject  of  another  pat- 
ent, and  installs  a  one-half-kilowatt  motor-generator 
on  each  car  and  varies  the  voltage  of  each  generator 
by  varying  the  voltage  of  the  train  line.  In  this 
case  the  train  line  carries  current  sufficient  only  for 
energizing  the  fields  of  six  one-half-kilowatt  gen- 
erators at  500  volts,  or  about  six-tenths  of  an  am- 
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perc,  tiie  field  windings  being  adapted  for  500  volts 
and  the  armatnre  v.indings  having  a  maximum  of 
no  volts  for  supplying  the  various  solenoid  wind- 
ings on  each  car.  It  will  he  noticed  that  there  is 
absolutely  no  operator's  switch  in  the  train  line  cir- 
cuit, and  that  the  system  is  totally  different  from 
methods  employing  a  multiplicity  of  wires  run- 
ning the  entire  length  of  the  train,  and  utilizing 
each  wire  to  energize  some  particular  set  of  sole- 
noids. The  system  has  a  still  further  advantage  in 
employing  a  low  voltage  on  the  solenoid  windings,  as 
well  as  on  the  controlling  wires.  It  is  possible  to 
control  the  entire  train  bj'  means  of  one  wire,  using 
a  rail  return,  but  two  wires  are  preferable  for  prac- 
tical work.  It  is  also  true  that  it  is  practically 
impossible  fci  the  operator  to  too  rapidly  accelerate 
the  train,  for  the  reason  that  the  potential  of  the 
generators  used  will  not  respond  instantly  to  changes 
in  the  energizing  current  of  their  field  magnets  when 
designed  with  this  feature  in  mind.  In  practice, 
therefore,  the  operator  has  merely  to  mo^■e  his  con- 
■  trolling  lever  to  the  full-speed  position,  and  the  train 
will  smoothl}-  and  rapidly  acquire  full  speed  with- 
out fuithcr  attention. 


Cellular   Switch   Gear  for  Central    Sta- 
tions. 

A  good  deal  has  recently  been  written  and  said 
concerning  the  safety  of  high-tension  switch  gear, 
but  considering  the  importance  of  the  subject  too 
much  attention  cannot  be  given  to  it.  A  description 
is  here  given  of  the  w^ork  of  Messrs.  Walker  and 
Hodgetts  of  Salford,  England,  who  have  set  them- 
selves the  practical  task  of  demonstrating  improve- 
ments in  the  construction  of  switch  gears  of  the  type 
which  has  in  the  past  been  universally  appreciated 
for  use  in  central  stations;  particularly  upon 
single-phase  systems  of  2,oco  to  3,000  volts.  The 
accompanying  picture  shows  the  new  sj^stem.  The 
improvements  consist  of  some  simple  detail  altera- 
tions to  the  fuses,  with  several  objects  in  view, 
among  wdiich   may  be  mentioned  the  avoidance   of 
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the  use  of  springs,  the  provision  o£  a  new  type  of 
flexible  conductor  inside  the  pots  and  also  a  mechan- 
ical method  of  fixing  the  fuse  wire  in  order  to  re- 
place the  existing  soldered  connections. 

In  the  modification  of  the  general  construction 
of  the  gear  the  hea^y  horizontal  slates  are  taken 
out  of  the  wall  and  the  switchgear  is  reconstructed 
in  the  reverse  position,  so  that  what  has  been  the 
back  now  becomes  the  front  and  vice  versa.  This 
is  illustrated  in  the  accompanying  picture  of  a 
trial  board.  It  will  be  noted  that  there  are  four 
sets  of  bolts  and  distance  pieces  holding  the  slates 
together,  and  it  is  found  that  a  very  rigid  self-con- 
taining switchboard  can  be  obtained  in  this  w^ay, 
although  in  actual  practice  on  a  board  of  the  size 
illustrated  six  or  eight  bolts  are  used.  The  bolts 
are  cemented  into  the  distance  pieces  and  so  the 
construction  becomes  as  solid  as  if  it  were  mounted 
into  the  w^all.  It  will  be  seen  at  once  that  by  this 
means  the  switches  and  fuses  are  removed  from  the 
operator.  He  is  shielded  from  any  possible  arcing 
from  these  by  two  thicknesses  of  slate  slabs. 

At  first  sight  it  is  suggested  that  this  method 
introduces   a   back   which   has    hitherto  been   absent 
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from  the  type  of  gear  in  question,  but  on  after- 
lliouglit  and  inspection  it  ivill  be  found  that  the 
objection  to  a  back  is  practically  removed  in  that 
it  is  possible  to  see  from  the  station  any  person  at 
the  back  through  certain  portions  of  the  gear.  More- 
over the  fittings  at  the  back  are  now  shielded  in 
identically  the  same  way  as  those  visible  at  the 
front   in   the   original   design.  G. 


Pyro-electrolytic  Furnace. 

Production  and  control  of  temperatures  by  electric 
heat  within  the  range  above  the  maximum  tempera- 
ture available  for  combustion  and  below  that  of  the 
electric  arc  are  accomplished  by  a  new  device  re- 
cently patented  by  Charles  P.  Steinmetz  of  Schenec- 
tadv.  N.  Y. 

In  carrying  out  the  invention  Mr.  Steinmetz  makes 
use  of  the  fact  that  many  refractory  materials — such, 
for  example,  as  refractory  oxides,  silicates,  wolf- 
ramates,  chromates,  etc. — are  of  comparatively  high 
resistance  at  ordinary  temperatures,  but  increase  in 
conductivity  when  heated,  their  conductivity  increas- 


FIG.    I.       PLAN   VIEW   OF   PYRO-ELECTROLYTIC    FURNACE. 

ing  with  the  temperature.  Such  conductors  are 
designated  by  the  term  "pyroelectrolytes."  By  ex- 
posing such  pyroelectrolytes  to  a  difference  of  poten- 
tial and  heating  them  by  some  means  to  a  suitable  tem- 
perature they  become  conducting,  wdiereupon  current 
commences  to  flow,  giving  rise  to  heat,  the  degree 
of  which  may  be  regulated  or  maintained  at  any  de- 
sired point  by  correspondingly  regulating  the  amount 
of  energy  expended  in  heating  the  pyroelectrolyte. 
The  temperature  at  which  these  substances  become 
conducting  depends  upon  the  substance,  some  requir- 
ing very  high  temperatures — as,  for  example,  the  pure 
oxides — while  others,  as  the  alkali  silicates,  become 
conducting  at  comparatively  low  temperatures.  In 
making  use  of  this  feature  for  the  purpose  of  elec- 
tric heating  the  substance  to  be  heated  is  exposed 
either  directly  or  inclosed  in  a  vessel  of  very  refrac- 
tory material  to  the  heat  generated  in  a  mass  of  some 
chosen  pyroelectrolyte. 

In  its  practical  application  the  invention  is  capa- 
ble of  numerous  modifications. 

In  the  diagrams,  Fig.  i  is  a  plan  view  of  an  elec- 
tric furnace,  and  Fig.  2  is  a  sectional  view. 

Where  comparatively  small  quantities  of  material 
are  to  be  heated  it  is  convenient  to  make  the  fur- 
nace out  of  a  block  or  blacks  of  pyroelectrolytic 
material  either  hollowed  out  or  formed  with  a  de- 
pression for  containing  the  substance  to  be  acted 
upon.  In  the  particular  arrangement  shown  a  block 
of  pyroelectrolytic  material  is  indicated  at  (l)  and 
is  provided  with  a  depression  having  a  horizontal 
section  approximately  elliptical,  such  as  is  indicated 
at  (2),  the  depth  of  the  depression  being  greater  at 
the  middle  portion  than  at  the  ends. 

The  terminals  through  which  the  electric  current 
is  conducted  to  the  furnace  consist  of  some  suitable 
material — such,  for  example,  as  carbon — formed  into 
blocks  fitted  into  openings  communicating  with  the 
retaining  recess  or  cavity  for  the  material  to  be 
heated.  The  carbon  terminals  are  indicated  at  (3) 
and  (4)  and  are  conical  in  shape  and  engage  with 
corresponding  openings  in  the  opposing  ends  of  the 
block  (i)  of  pyroelectrolytic  material.  Current  is 
transmitted  to  the  terminals  (3)  (4)  by  a  suitable 
conducting  circuit,  indicated  diagramatically  by  the 
lines  (5)    (6),  connected  in  series  with  the  secondary 

(7)  of  a  step-up  transformer.  The  primary  of  the 
transformer  has  its  winding  subdivided  so  that  either 
a  greater  or  a  less  portion  of  its  length  may  be 
included   in  circuit  with    the  primary   supply   mains 

(8)  (9)>  thereby  offering  a  means  for  varying  the 
electromotive  force  impressed  upon  the  terminals  of 
the  furnace.  The  means  thus  indicated  for  varying 
the  electromotive  force,  and  consequently  the  cur- 
rent supplied  to  the  furnace,  are  merely  by  way  of 
illustration,  and  it  will  be  evident  that  any  other  suit- 
able and  appropriate  means  for  performing  this  func- 
tion may  be  employed. 

As  has  already  been  stated,  the  pyroelectrolytic 
material  forming  the  walls  of  the  furnace  is  prac- 
tically a  non-conductor  when  cold,  so  that  in  order 
to  caiise  current  to  flow  it  is  necessary  that  some 
means  for  initially  heating  it  should  be  provided.  There 
are  various  arrangements  which  are  suitable  for  this 
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purpose.  Thus,  for  example,  heat  may  be  applied  to 
the  furnace  walls  from  some  external  source  as  by 
means  of  a  blowpipe  or  some  similar  source  of  in- 
tense heat.  It  is  convenient,  however,  to  produce 
the  initial  heating  of  the  pyroelectroljle  by  arranging 
some  refractory  conducting  material  between  the  ter- 
minals of  the  furnace  and  either  close  to  or  em- 
bedded in  the  pyroelectrolyte.  In  the  diagrams  are 
shown  a  small  rod  or  filament  (10)  of  carbon  ex- 
tending between  the  terminals  (3)  (4)  and  em- 
bedded within  a  recess  (11)  in  the  bottom  of  the 
cavity  (2). 

In  starting  the  furnace  a  suitable  difference  of  po- 
tential is  impressed  upon  its  terminals,  heating  the 
filament  (10)  and  so  communicating  heat  to  the  ad- 
jacent pyroelectrolyte,  which  becomes  conducting, 
and  current  from  the  source  commences  to  flow, 
giving  rise  to  a  degree  of  heat  determined  by  the 
difference  of  potential  impressed  upon  the  furnace. 

In  furnaces  of  this  character  the  phenomena  tak- 
ing place  are  widely  different  from  those  occurring  in 
methods  of  heating  by  the  electric  arc.  In  an  arc 
furnace — such,  for  example,  as  a  carbide  furnace — 
the  potential  gradient  or  drop  in  voltage  along  the 
heated  space  is  comparatively  low  as  compared  with 
the  potential  gradient  or  drop  in  voltage  in  a  pyro- 
electrolyte heated  by  the  electric  current,  the  poten- 
tial gradient  in  the  carbide  or  similar  furnace  being 
of  the  magnitude  of  10  volts  per  inch  as  compared 
with  1,000  volts  per  inch  in  the  pyroelectrolytic  fur- 
nace above  described.  This  large  potential  gradient, 
by  giving  rise  to  the  possibility  of  a  large  expendi- 
ture of  electric  energy  in  a  confined  space  explains 
the  capability  of  the  pyroelectrolytic  furnace  for  pi'o- 
ducing  extremely  high  temperatures. 

By  the  operation  of  the  invention  temperatures 
can  be  produced  and  maintained  from  the  relatively 
low  temperature  of  fusible  alkali  silicates,  as  glass,  up 
to  the  extremely  high  temperatures  of  fusible  ortho- 
silicates  of  alumina,  etc.,  and  chemical  reactions  pro- 
duced at  these  temperatures. 

A  further  application  of  the  invention  would  be 
for  melting  refractory  oxides  and  silicates,  as  those 
of  alumina,  etc.  When  melted  in  the  arc,  no  clear 
and  transparent  products  can  be  secured,  since  the 


FIG.    2.       SECTIONAL  VIEW   OF   PVRO-ELECTROLYTIC 
FURNACE. 

temperature  of  the  arc  is  beyond  the  boiling  point 
and  at  the  dissociation  temperature  of  these  sub- 
stances and  the  resulting  mass  is  thus  filled  with  air 
bubbles  and  partly  dissociated.  By  raising  to,  how- 
ever, and  maintaining  the  temperature  exactly  at  or 
slightly  above  the  melting  point  of  these  substances 
they  can  be  fused  satisfactorily. 

Most  precious  stones,  as  the  topaz,  sapphire,  emer- 
ald and  ruby,  are  alumina  or  aluminum  silicate  more 
or  less  colored  by  foreign  material.  Others  are  oxide 
and  silicate  of  beryllia  and  zirconia.  It  has  been 
found  by  experiment  that  by  heating  aluminium  sili- 
cate by  this  means  it  fuses  to  a  transparent  mass, 
colored  yellowish  in  the  present  instance  by  impuri- 
ties and  of  the  nature,  hardness  and  composition  of 
topaz,  and  it  has  been  possible  by  the  use  of  small 
traces  of  chromic  oxide  and  cobaltic  oxide  to  get 
green  and  blue  transparent  masses  of  the  nature 
of  emerald  and  sapphire. 


The  Spokane  Southern  Traction  Company,  pro- 
moted by  M.  F.  Mendcnhall  of  Spokane,  Wash.,  has 
increased  its  capital  stock  from  $500,000  to  $2,000,- 
coo.  and  now  proposes  to  build  a  trolley  line  to 
Colfax.  The  system  as  planned  will  rival  the 
Graves  project  in  the  same  field. 
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American  Society  of  Meehanical  Engineers  (annual  meet- 
ing), New  York  City,  December  6th,   7tli  and  8th. 

Electrical  committee  of  the  Underwriters'  National  Electric 
Association  (annual  meeting),  32  Nassau  Street,  New  York 
city,  December  7th. 

Interstate  Independent  Telephone  Association  of  America 
(annual  convention).  Auditorium  Hotel,  Chicago,  December 
ijtb,    14th  and   istb. 

Subway  ventilation  is  attracting  as  mucli  atten- 
tion in  New  York  as  though  it  had  not  been  threshed 
over  in  London,  particularly  in  the  case  of  the 
steam  underground  railways,  for  the  last  30 
years.  Londoners  testify  tliat  the  atmosphere  in 
the  tunnels  used  for  steam-railroad  traffic  is  never 
good,  and  on  a  foggy  day  is  usually  very  bad. 
Indeed,  persons  unaccustomed  to  it  are  apt  to  be 
greatly  oppressed  by  the  combination  of  smoke  and 
fog  and  frequently  experience  an  earnest  desire  to 
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get  to  the  open  air  at  the  first  stopping  place.  .\nd 
yet,  with  all,  discomfort  and  not  serious  danger  seems 
10  be  the  menace  of  the  vitiated  atmosphere.  It  is 
therefore  quite  unlikely  that  any  serious  trouble  due 
to  lack  of  oxygen  will  be  encountered  in  the  oper- 
ation of  the  New  York  subway,  and  if  it  should  be 
necessary,  electrically-operated  exhaust  fans  may  be 
easily  installed. 


We  received  lately  a  notice  from  Laundry  Work- 
ers' Union,  No.  22,  of  Chicago,  announcing  a  forth- 
coming lecture  course.  A  leaflet  accompanying  the 
note  set  forth  that  this  trades  union  believes  in  the 
"Chautauqua  idea"  and  in  systematic  reading.  The 
plan  is  called  "spare-minute  education,"  and  the 
subjects  of  three  lectures  announced  were  "Educa- 
tion All  Through  Life,"  "An  Illustrated  Journey 
Through  Germany  and  Belgium,"  and  "The  Peo- 
ple's Part  in  Public  Improvement."  It  is  of  fur- 
ther interest  to  observe  that  Laundry  Workers' 
Union,  No.  22,  is  composed  of  women,  for  so  we 
infer  from  the  fact  that  the  officers  are  women. 
These  progressive  laundry  girls  are  to  be  heartily 
commended  on  their  manifest  desire  for  intellectual 
impro\-ement.  They  have  set  a  good  example  for 
labor  organizations  composed  of  men  in  the  elec- 
trical and  other  industries. 


What  threatened  at  one  time  to  become  a  dispute 
of  serious  proportions  between  electrical  interests 
in  Denver  and  Colorado  Springs  for  the  privilege 
of  entertaining  the  National  Electric  Light  Asso- 
ciation has  been  settled  to  the  apparent  satisfaction 
of  all  hands  by  the  selection  of  both  cities.  The 
meeting  will  be  known  as  the  Denver-Colorado 
Springs  convention.  The  arrangement  is  that  the 
business  sessions  shall  be  held  for  three  days  in 
Denver,  and  thereafter  the  delegates  and  visitors 
will  be  taken  to  Colorado  Springs  for  two  or  three 
days  of  sight-seeing  and  social  intercourse.  Thus 
both  cities  will  participate  in  the  benefits  of  the 
convention,  if  the  plan  outlined  is  follewed  by 
those  who  attend.  To  do  so  will  make  a  consid- 
erable demand  on  the  time  of  the  eastern  men,  con- 
sidering also  the  time  consumed  in  railroad  jour- 
neys, but  as  Colorado  will  be  virgin  soil  to  many 
of  the  visitors  and  as  this  will  be  the  first  Rocky 
Jlountain  convention  of  the  association,  it  is  ear- 
nestly hoped  that  the  official  programme  will  be  ob- 
served. 


He.wy  electric  traction  of  a  class  to  which  the 
proposed  electrification  of  the  suburban  service  of 
the  Long  Island  railroad  belongs  involves  problems 
in  the  calculation  of  motor  sizes,  gear  ratios,  train 
weights,  acceleration,  etc.,  which  do  not  occur  as 
important  factors  in  the  design  of  ordinary  inter- 
urban  lines.  The  paper  presented  by  M'essrs.  O.  S. 
Lyford,  Jr.,  and  W.  N.  Smith  to  the  American  Insti- 
tute of  Electrical  Engineers  last  week  upon  "Prol)- 
lems  of  Heavy  Electric  Traction"  is  full  of  interest. 
It  is  devoted  to  some  of  the  engineering  questions 
which  have  arisen  in  the  planning  of  the  electrillca- 
tion  of  the  suburban  service  of  the  Long  Island 
road.  The  paper,  besides  laying  before  the  reader 
the  present  status  of  this  work,  explains  some  of 
the  inethods  followed  by  the  designers  to  get  away 
from  the  purely  theoretical  methods  of  going  about 
the  necessary  calculations  which  are  usually  em- 
ployed, especially  those  relating  to  train  accelera- 
tion. In  order  to  do  this  test  runs  made  on  the 
Grand  Rapids,  Grand  Haven  and  Muskegon  rail- 
way and  on  the  Detroit,  Ypsilanti,  Ann  Arbor  and 
Jackson  railway  in  Michigan  were  observed,  and 
the  results  of  these  tests  were  plotted  in  the  form 
of  curves.  By  comparing  these  curves  with  plotted 
curves  from  theoretical  formulas  it  was  sought  to 
obtain  a  verification  of  the  accuracy  of  all  the  ele- 
ments  entering   into   the   calculations.  ^ 

The  authors  of  the  paper  have  evidently  put 
much  thought  and  work  upon  it,  with  the  object 
in  view  of  arriving  at  some  simple  method  of  pre- 
determination in  the  handling  of  problems  of  heavy 
electric  traction.  While  the  work  which  they  have 
done  is  excellent  and  will  be  welcomed  by  engineers 
generally  as  a  source  of  information,  it  is  still  open 
to  the  criticism  of  the  purely  theoretical  man  who 
attacks  such  problems  by  the  aid  of  old  and  tried 
formulas,  and  who  will  no  doubt  say  that  the  theo- 
retical methods  which  the  authors  appear  to  dis- 
parage,   after    all,    give    results    but    little    removed 
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from   the    results   as    shown    by    the   actual    tests    as 
recorded    in    the   paper. 

Owing  to  lack  of  space,  only  extracts  of  the 
paper  and  discussion  can  be  given  in  the  Western 
Electrician.  These  appear  on  other  pages,  the  parts 
which  are  given  being  selected  as  having  a  direct 
bearing  on  the  work  thus  far  done  on  the  electri- 
fication of  the  road,  without  considering  in  detail  the 
methods  followed. 


Unless  there  be  an  extension  at  the  last  moment, 
this  week  marks  the  passing  of  the  Louisiana  Pur- 
chase Exposition  at  St.  Louis,  for  it  is  announced 
that  the  books  of  the  Exposition  Company  will  be 
closed  on  December  2d.  The  event  is  of  more  than 
fleeting  interest,  as  it  is  probable  that  it  will  be 
several  years  before  another  great  international  ex- 
position is  held  in  the  United  States.  There  will  be 
other  expositions,  of  course— the  Lewis  and  Clark 
Centennial  Exposition  at  Portland,  Ore.,  under  the 
presidency  of  Mr.  H.  W.  Goode,  a  former  electrical 
man  of  Chicago,  is  scheduled  for  1905— but  present 
indications  are  that  there  will  be  a  long  breathing 
spell  before  another  world's  fair,  or  universal  exposi- 
tion, such  as  those  of  Philadelphia,  Chicago  and  St. 
Louis,  will  take  shape  in  this  country.  And  this 
prospect  is  not  to  be  regretted.  The  exposition  idea 
has  been  worked  pretty  thoroughly  within  the  last 
dozen  years,  at  least  in  the  central  and  eastern  parts 
of  the  countrj',  with  several  minor  exhibitions  and 
two  great  ones;  and  if  there  is  a  long  interval  of 
relief,  exhibitors  and  visitors,  now  exposition-sur- 
feited, will  return  to  the  arena,  perhaps  a  decade 
hence,   like  giants  refreshed. 

While  the  total  attendance  at  the  St.  Louis  E.x- 
position  has  been  a  disappointment  to  the  manage- 
ment, in  that  it  is  considerably  less  than  the  number 
that  had  been  hoped  for,  it  is  gratifying  to  learn 
by  an  official  announcement  that  the  Exposition  Com- 
pany has  settled  its  accounts  with  the  various  banks 
and  trust  companies,  as  well  as  with  the  United 
States  government,  and  that  it  now  has  no  bills 
payable  on  its  books  save  for  comparatively  insig- 
nificant current  accounts.  Therefore,  it  seems  as- 
sured, the  balance  will  be  on  the  right  side  when  it 
is  finally  struck.  Probably  there  will  be  no  return, 
or  only  a  slight  return,  on  the  capital  stock,  but  at 
any  rate  the  Exposition  has  maintained  itself,  which 
is  more  than  some  croakers  would  admit  a  month 
ago. 

But  it  is  not  to  the  profit-and-loss  account  that 
one  must  look  for  the  value  of  expositions.  In  the 
language  of  the  lamented  McKinley,  they  are  the 
time-keepers  of  human  progress.  And  in  this  view, 
the  St.  Louis  Exposition  has,  on  the  whole,  worthily 
fulfilled  its  mission.  It  has  been  a  great  exposition, 
planned  on  magnificent  lines;  and  if  the  execution 
fell  something  short  of  the  plan,  it  did  not  do  so 
in  any  essential  or  vital  particular.  The  aim — the 
educational  idea — was  high  and  fine ;  the  performance, 
if  not  up  to  the  very  highest  degree  of  excellence 
in  all  departments,  was  good ;  and  if  the  whole 
undertaking  was  not  carried  through  with  precise 
completeness  in  all  details,  it  was  because  so  much 
was  attempted,  while  it  is  also  to  be  borne  in  mind 
that  any  shortcomings  were  more  noticeable  by  rea- 
son of  the  very  richness  and  fullness  of  so  many 
of  the  multifarious  human  activities  represented  at 
the  exhibition. 

Electrically  considered,  the  Exposition  did  not  re- 
veal many  novelties.  The  foreign  exhibits  of  elec- 
trical machinery,  too,  were  rather  scanty.  The 
3,000-horsepower  gas  engine  from  abroad  that  many 
electrical  men  hoped  to  see  did  not  appear;  neither 
was  anything  heard,  apparently,  of  the  effort  that 
was  to  have  been  made  to  transmit  electric  power, 
to  the  extent  of  a  tenth  of  a  horsepower,  through 
space,  without  wires.  But  the  lighting  effects  were 
striking,  and  there  was  a  display  of  American  elec- 
trical apparatus  that  was  creditable  as  a  whole  and 
in  some  respects  brilliant.  It  is  to  be  remembered 
that  the  electrical  exhibits  were  viewed  by  many 
more  non-electrical  than  electrical  visitors,  and  it 
was  admirably  planned  for  the  educational  benefit 
of  the  former  class. 

St.  Louis  will  witness  the  close  of  its  fair  with 
varied  feelings,  no  doubt.  Not  every  hope  was 
realized;  but  the  people  of  that  city  will  have  the 
satisfaction  of  knowing  that  the  LTniversal  Exposition 
of  1904  was  great  in  conception,  beautiful  in  design 
and  worthy  in  execution. 
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Metric  Measurements.^ 

Bv   Alexander   Siemens. 

One  feature  of  electrical  measurements  has  con- 
tributed more  than  anything^  else  to  the  rapid  rise 
of  the  industry,  and  that  is  the  adoption  of  the 
same  units  of  measurement  in  all  countries.  The 
idea  of  such  a  system  originated  \\ith  Prof.  Wil- 
helm  Weber  of  Gottingen  about  70  years  ago,  but 
the  British  Association  for  the  Advancement  of 
Science  has  the  honor  of  having  taken  the  first  step 
to  realize  the  proposal  of  Weber  by  appointing  a 
committee  to  suggest  practical  electrical  units. 
Tliis  committee,  after  due  deliberation,  chose  as  the 
basis  of  its  system  the  centimeter,  the  gramme, 
and  the  second,  and  I  should  like  to  know  why 
they  chose  the  metrical  units,  unless  they  had  con- 
vinced themselves  that  these  were  the  best  for  the 
purpose.  At  .that  time  (iS6i)  there  was  no  ques- 
tion of  international  units,  nor  had  the  metrical 
system  been  adopted  as  universally  as  it  is  now; 
all  the  more  weight  ought,  therefore,  to  be  attached 
to  the  decision  of  this  committee,  which  consisted 
of  em.inent  scientific  men  and  prominent  engineers, 
so  that  both  the  theoretical  and  the  practical  aspects 
of  the  question  were  kept  in  view  during  their  de- 
liberations. Certainly  there  is  no  doubt  about  the 
beneficial  effect  of  the  adoption  of  this  system  by 
all  countries,  and  T  have  no  recollection  of  ever 
hearing  that  the  decimal  division  adopted  in  it  has 
given  rise  to  any  difficulties.  It  is  true  some  modi- 
fications have  become  necessary.  ^\-hich  were  dis- 
cussed and  accepted  at  a  series  of  international  con- 
gresses called  for  the  purpose,  but  so  far  as  I  am 
aware  nobody  has  ever  suggested  that  it  would  be 
to  the  advantage  of  any  country  to  start  a  system 
of  electrical  units  of  its  own.  In  spite  of  this 
favorable  experience  Ave  all  know  that  there  exists 
still  an  obstinate  resistance  against  the  ^  general 
introduction  of  the  metrical  system  into  this  coun- 
try, although  it  has  been  shown  over  and  over 
again  that  the  reasons  advanced  for  this  obstruc- 
tion are  based  on  fallacies  and  are  opposed  to  the 
experience  of  other  countries.  Such  an  attitude  is 
ver\'  largelj'  due  to  want  of  practice  with  a  thor- 
oughly consistent  system  of  weights  and  measures. 
In  this  connection  it  is  significant  that  all  engineers 
who  have  had  to  deal  for  any  length  of  time  v/ith 
metrical  measurements,  unhesitatingly  prefer  them 
to  the  English  v.-ant  of  system.  I  am  of  course 
aware  that  some  prominent  engineers  profess  to 
have  tried  to  work  with  metrical  units  and  have 
been  unable  to  work  as  quickly  and  easily  with 
them  as  they  could  with  their  accustomed  units. 
About  them  one  is  tempted  to  say  that  their  conclu- 
sion in  this  particular  matter  is  about  as  reliable 
as  that  of  a  man  who  tries  to  skate,  and  after  his 
first  attempt  gives  it  as  his  opinion  that  you  can- 
not move  faster  by  skating  than  by  walking.  An- 
other big  outcry  is  raised  against  the  metrical  sys- 
tem on  account  of  the  great  disturbance  of  all  busi- 
ness transactions  that  would  result  from  the  change 
of  weights  and  measures,  and  appalling  figures  are 
marshalled  as  to  the  expense  of  giving  effect  to  it. 
It  does  not  appear  that  other  countries  have  been 
ruined  by  discarding  obsolete  weights  and  meas- 
ures, nor  should  the  expert  opinion  of  the  inspectors 
of  weights  and  measures  be  ignored,  who  unani- 
mously consider  the  introduction  of  the  metrical 
system  to  be  a  pressing  need  to  put  an  end  to  the 
existing  confusion,  and  advocate  in  addition  that 
such  an  introduction  should  be  made  compulsory. 
The  verj'-  same  thing  has  been  recommended  by  two 
or  three  parliamentary  committees  after  hearing 
innumerable  witnesses  for  and  against  the  change. 
\\'hy  should  such  well-considered  opinions  be  calmly 
ignored,  and  why  should  the  bogie  of  expense  be 
trotted  out  before  the  public  when  the  real  senti- 
ments of  the  opponents  about  the  disturbance  of 
trade,  caused  by  a  change  of  weights  and  meas- 
ures, are  disclosed  b3'  the  fact  that  they  themselves 
advocate  a  revised  British  system  based  on  the 
inch,  the  introduction  of  which  would  have  the  same 
disturbing  influence  as  that  of  the  metrical  system, 
Imt  would  lack  the  advantage  of  making  the  inter- 
national metrical  system  the  universal  one?  For 
it  cannot  be  doubted  that  the  example  of  Great 
Britain  would  immediately  be  followed  by  the  Brit- 
ish colonies  and  by  the  United  -  States,  so  that  the 
whole  community  in  all  civilized  countries  would 
enjoy  the  same  advantages  as  the  electrical  engi- 
neers  already  possess. 

Against  this  argument  the  opponents  of  the 
metrical  sj'Stem  usually  point  out  that  even  in 
France  some  instances  can  be  found  where  the  old 
measures  are  used  in  preference  to  the  metrical 
ones,  but  on  examination  it  turns  out  that  only  the 
old  names  are  preserved  in  some  districts  and  in 
some  trades,  but  that  in  reality  the  measures  in 
use  are  based  upon  metrical  units.  The  few  ex- 
ceptions are  only  proving  the  rule,  and  it  would  be 
as  wrong  to  say  that  the  metrical  system  is  not 
universally  used  in  France  or  Germany  as  it  would 
be  to  contend  that  English  is  not  the  language  of 
the  United  Kingdom,  because  you  can  find  people 
in  some  remote  parts  who  do  not  know  that  lan- 
guage. As  a  last  resort  the  expense  of  changing 
the  screwthreads  is  urged  against  the  change  to  the 
metrical  system,  and  the  Continental  practice  of 
calling   their    system   "Whitworth    Thread"    is    con- 

I.     Fart  of  a  presidential  address  to  the  (Britisbj  Institution  of 
Electrical  Engineers  delivered  in  London  on  November  lo,  1903. 


sidered  an  incontrovertible  proof  that  the  metrical 
Cicrewthread  is  impracticable.  If  all  taps  and  dies 
and  leading  screws  had  to  be  exchanged  at  once 
it  would  certainly  be  a  costly  affair,  but  such  a 
measure  is  not  likely  to  be  adopted,  as  no  advan- 
tage could  result  from  it.  For  the  real  difhculty 
with  screwthreads  is  that  giving  dimensions  on 
pnper  is  not  sufficient  to  insure  that  the  screws, 
manufactured  according  to  such  instructions  in  dif- 
ferejit  wor'<s,  are  really  interchangeable.  This  sub- 
ject has  been  investigated  by  a  committee  of  the 
War  Office,  and  its  conclusions  throw  a  very 
interesting  light  on  the  controversy.  In  its  opin- 
ion it  is  only  possible  to  obtain  interchangeable 
screws  if  the  leading  screws  by  which  they  are 
mad^i  have  all  been  cut  on  the  same  screw-cutting 
lathe,  or  are  at  least  cut  on  benches  which  are 
fitted  with  a  leading  screw  manufactured  on  the 
original  bench.  If  another  link  is  interposed  differ- 
ences in  the  screw  turned  out  become  perceptible. 
As  a  consequence  of  the  finding  of  this  committeee 
a  screw-cutting  lathe  has  been  set  up  at  the  Na- 
tional Physical  Laboratory,  where  leading  screws 
for  screw-cutting  lathes  are  to  be  manufactured. 
The  same  experience  has  been  made  in  other  coun- 
tries, where  nominally  "Whitworth's  Threads"  are 
used.  It  is  not  possible  to  make  screws  interchange- 
able by  prescribing  their  dimensions ;  the  only  way 
is  to  obtain  taps  and  dies  or  leading  spindles  cut 
by  the  same  tools.  If  it  is  not  a  case  of  extreme 
accuracy  there  is  no  difficulty  in  cutting  English 
thread  by  means  of  a  metrical  leading  screw  or  vice 
versa.  B}'  using  a  wheel  with  127  teeth  on  the 
driving-axle  an  accuracy  of  1 16350  can  be  obtained, 
which  is  sufficient  for  ordinary  purposes.  In  any 
case  it  is  much  to  be  regretted  that  such  a  useless 
encumbrance  of  our  daily  life  and  such  an  obstacle 
to  foreign  trade  as  the  English  system  of  weights 
and  measures  has  not  3-et  been  abolished. 


Electricity  and  the  Contractor. 

By  Howard  S.  KNO^vLTON. 

Anyone  who  takes  the  trouble  to  compare  the 
methods  of  modern  building  construction  with  those 
of  but  a  few  years  ago  cannot  but  be  impressed 
with  the  increasing  number  of  labor-saving  plans 
and  devices  which  have  been  adopted  by  progressive 
contractors.  A  very  few  minutes  observation  of 
almost  any  large  office  building,  hotel  or  store  in 
its  early  stages  of  development  is  all  that  is  neces- 
sary to  demonstrate  the  extent  to  which  the  division 
and  systematic  control  of  labor  have  been  carried 
by  the  contractor  in  charge  of  the  work.  Much 
still  remains  to  be  done,  however,  along  the  line  of 
displacing  unskilled  labor — or  better,  releasing  it 
for  other  work — by  mechanical  or  electrical  methods 
of  accomplishing  the  required  result. 

Close  observation  of  general  engineering  and 
building  construction,  railroad  maintenance  and  al- 
lied activities  brings  to  light  the  fact  that  muscular 
power  can  probably  never  be  entirely  eliminated  in 
the  organized  work  of  the  world.  Selective  intelli- 
gence cannot  be  superseded,  but  it  is  important  to 
constantly  study  the  problem  of  putting  the  machine 
in  the  laborer's  place.  It  is  not  always  realized 
that  unskilled  labor  is  a  heavy  expense  in  large  in- 
dustrial enterprises,  because  the  wages  of  the  indi- 
vidual are  far  from  imposing.  At  five  per  cent, 
interest,  however,  the  capitalization  of  an  unskilled 
laborer  earning  $1.50  per  day,  or  $450  per  annum, 
amounts  to  $9,000.  If  he  can  be  replaced  by  a  ma- 
chine whose  interest,  depreciation,  taxes,  repairs, 
insurance  and  power  cost  per  year  runs  up  to  20 
per  cent,  there  will  be  a  financial  saving  up  to 
$2,250  investment.  A  case  in  point  is  that  of  tlie 
contractor  who  pumps  out  his  excavation  by  hand, 
generally  using  two  laborers  to  the  pump,  even 
though  he  employs  arc  and  incandescent  lamps  at 
night  to  enable  the  work  to  be  pushed  hard  and 
fast.  It  is  hard  to  see  why  motor  driven  pumps  are 
not  installed  when  the  pow-er  circuits  are  available 
at  many  points  on  the  job,  particularly  as  the  first 
cost  of  such  an  outfit  would  probably  not  exceed 
2V2  per  cent,  of  the  $4,500  which  it  will  pay  to  spend 
to  do  away  with  each  pair  of  laborers  engaged  in 
pumping.  This  reasoning  naturally  applies  with 
greater  force  to  large  undertakings  than  to  small, 
because  it  does  not  pay  to  make  elaborate  prepara- 
tions for  doing  a  simple  piece  of  work. 

The  inefficiency  of  the  ordinary  steam  engine  used 
for  hoisting  has  long  been  realized  by  contractors, 
but  its  great  range  of  usefulness  has  until  lately 
enabled  it  to  do  its  work  under  all  sorts  of  condi- 
tions with  little  or  no  competition.  Recent  experi- 
ence with  electric  power,  however,  has  shown  that 
where  current  is  available  at  reasonable  cost,  say 
from  10  cents  per  horsepower-hour  downward,  it  is 
a  great  mistake  not  to  consider  the  advantages  of 
the  newer  methods  before  beginning  an  extensive 
piece  of  work.  ,  The  electric  hoist  uses  power  only 
when  it  is  in  actual  operation,  and  then  takes  power 
in    dose    proportion    to    its    load;    its    efficiency    far 


exceeds  that  of  a  wasteful  donkey  engine  in  point 
of  fuel  consumption;  it  is  frequently  capable  of  more 
work  with  the  same  attendance  than  the  latter  can 
accomplish;  it  often  has  a  greater  field  of  usefulness 
than  the  steam  engine,  and  it  is  cleanly,  practically 
noiseless  and  always  ready  for  immediate  use.  At 
night  it  can  be  used  in  the  most  fastidious  residence 
section  without  causing  the  slightest  disturbance. 
Being  light  in  weight,  it  can  readily  be  transported 
to  any  part  of  the  work  and  may  raise  itself  from  one 
floor  of  a  building  to  another. 

The  steam  boiler  of  the  donkey  engine  must  be 
kept  fired  all  day  and  in  cold  weather  during  rhe 
night  as  well.  The  exhaust  of  the  engine  often 
frightens  horses;  the  smoke  and  soot  begrime  eveiy- 
thing  animate  and  inanimate  within  the  neighbor- 
hood, and  the  fire  risk  is  always  present.  The 
premises  are  bound  to  be  characterized  by  smoke, 
steam,  ashes,  coal  dust,  leaky  pipes  and  more  or 
less  water.  It  has  been  said  with  truth  that  the 
steam  engine  works  by  day  and  the  electric  hoist 
by  the  piece.  The  latter  may  present  a  slight  fire 
risk  if  it  is  improperly  wired,  but  in  operation  this 
risk  is  insignificant.  The  compactness  and  portabil- 
ity of  the  electric  hoist  make  it  possible  so  to  locate 
it  that  the  operator  is  always  within  sight  of  his 
work.  In  underground  work  the  economy,  reliability 
and  safety  of  the  electric  hoist  increases  with  leaps 
and  bounds  in  comparison  with  other  methods. 
Steam  engines  are  simply  out  of  the  question  in 
mines  which  are  operated  with  regard  to  cfficiencj'-, 
freedom  from  danger  and  steady,  continuous  service. 

The  electric  hoist  may  be  so  mounted  on  the  mast 
of  a  derrick  that  the  distribution  of  the  load  as  well 
as  its  raising  and  lowering  is  entirely  under  the  con- 
trol of  a  single  operator.  Thus  the  control  of  the 
machine  equals  or  excels  the  accuracy  with  which 
a  steam  engine  may  be  operated  in  such  service,  and 
it  is  entirely  free  from  the  jerky  motion  which  is 
commonly  found  in  the  latter  machine  as  used  in 
contract  work.  Here  the  uniform  torque  throughout 
the  entire  revolution  of  the  motor  armature  works 
to  the  distinct  disadvantage  of  the  reciprocating  en- 
gine just  as  it  does  in  the  acceleration  of  rapid- 
transit  railway  service.  This  nicety  of  control  gives 
the  electric  hoist  a  notable  value  in  such  work  as 
placing  stone  and  handling  heavy  steel  girders. 

In  lumber  yards  or  on  wharves  the  motor-driven 
hoist  finds  a  sphere  of  continual  usefulness.  Mounted 
on  a  truck,  it  is  easily  moved  from  place  to  place, 
and  it  possesses  many  advantages  for  the  loading 
and  discharging  of  vessels.  Within  a  building  the 
electric  hoist  can  be  used  inside  the  most  expensively 
finished  rooms  long  after  the  air-befouling  and  be- 
griming donkey  engine  has  been  obliged  to  evacu- 
ate the  premises.  When  the  hoist  is  so  placed  that 
the  operator  can  see  the  work  which  is  being  done, 
it  is  often  possible  to  swing  the  piece  into  place  in 
less  time  than  it  w'ould  require  to  get  the  signals 
to  an  engineer  so  located  that  he  cannot  see  all 
that  is  going  on.  Furthermore,  the  electric  hoist  used 
in  connection  with  derricks  can  readily  be  so  mounted 
that  it  will  serve  as  a  partial  counterweight  and 
thereby  lessen  the  strain  on  the  derrick  and  guy  ropes. 
When  the  hoist  is  mounted  so  as  to  sw-ing  with  the 
boom  and  thus  enable  the  operator  to  ahvays  face  his 
work,  a  notable  increase  in  capacity  is  obtained.  In 
determining  the  relative  economy  of  steam-driven 
and  electric  hoists,  the  proper  basis  of  comparison 
is  the  cost  of  operation  for  a  given  amount  of  w'ork 
handled  rather  than  the  cost  per  day  or  per  month. 
Often  contractors  adhere  to  the  donkey  engine  be- 
cause electric  power  is  not  available  at  some  sub- 
urban or  outlying  point  where  the  building  under 
consideration  is  to  be  erected.  This  drawback  will 
disappear  as  the  extension  of  commercial  power  cir- 
cuits becomes  greater  and  as  central-station  men 
realize  the  amount  of  new  business  W'hich  awaits  ex- 
ploitation in  the  hoisting  field  as  well  as  in  other 
phases  of  contracting.  The  induction  motor  is  so 
well  suited  to  hoisting  that  the  limitations  of  direct- 
current  transmission  no  longer  apply.  Pile  drivers, 
stone  crushers  and  other  machines  are  equally  ap- 
plicable to  electric  driving. 

An  operation  frequently  encountered  in  contract 
work  is  the  tearing  down  of  old  buildings.  Prob- 
ably in  the  majority  of  cases  the  brick  and  stone 
walls  are  demolished  by  gangs  of  laborers  working 
with  pick  and  shovel.  Here  the  old  question  of 
muscle  at  $1.50  or  thereabouts  per  day  per  man,  vs. 
machinery,  comes  in,  and  there  would  seem  to  be  a 
chance  for  economy  through  the  use  of  electric  or 
pneun:atic  rock  drills  in  helping  the  slower  picks 
in  the  w^ork  of  destruction.  Still  another  gain  in 
efficiency  arises  from  the  use  of  double  ladders  for 
up-and-down  travel,  which  saves  considerable  time 
in  the  course  of  a  month.  The  portable  telephone 
and  the  megaphone  likewise  should  prove  useful. 
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Transformer  for  Thawing  Ice  in  Water 
Pipes. 

Thawing  ice  in  water  pipes  by  electricity,  a  sub- 
ject which  has  been  under  discussion  since  1899, 
bi;t  which  has  created  renewed  attention  during  the 
last  year,  promises  to  be  a  paying  business  for  cen- 
tral stations  located  where  severe  winters  are  com- 
mon. Last  winter  a  few  companies  tried  it  in  a 
more  or  less  expcriiiK'ntal  v.  ay,  and  reports  have 
been  made  showing  tlie  profit  in  the  work.  Illus- 
trated herewith  is  a  transformer  outfit  designed  and 


TRANSFORMER    FOR   THAWING    ICE    IN    WATER   PIPES, 

built  by  the  Pittsburg  Transformer  Company  of 
P'ittsburg  for  this  particular  service. 

The  outfit  consists  of  a  transformer,  as  shown 
in  the  picture,  adapted  to  operate  on  any  circuit  of 
approximately  1,100  or  2,200  volts  and  60  or  133 
cycle.^.  Th.e  transformer  will  deliver  -a  current  of 
300  amperes  continuously,  or  currents  of  about  600 
amperes   for  periods   of  half   an   hour. 

On  the  back  of  the  transformer  are  mounted  a 
heat  indicator  and  a  choke  coil.  The  heat  indicator 
consists  of  a  section  of  4ead  "pipe  connected  in  series 
with  the  transformer,  and  the  temperature  which 
this  assumes  is  a  guide  as  to  the  heating  of  the 
pipe  under  treatment.  The  choke  coil  consists  of  a 
few  turns  of  heavy  copper  bar  with  a  movable 
laminated-iron  core.  When  this  plunger  is  pushed 
entirely  into  the  coil  the  transformer  secondary 
may  be  short-circuited,  but  no  more  than  normal 
current  will   flow. 

The  object  is  to  send  current  through  the  frozen 
section  of  jiipe.  One  secondary  lead  should  be  con- 
nected to  the  pipe  inside  of  the  house  and  the  other 


WESTERN    ELECTRICIAN 

Gas    Engine     Adapted    for    Heavy-duty 
Electric-light  and  Power  Work. 

Hmbodying  many  distinctive  points  of  value  and 
representative  of  the  most  advanced  gas-engine  prac- 
tice in  Europe,  the  Cockerill  gas  engine,  herewith 
illustrated,  will  be  of  particular  interest  to  electrical 
engineers  who  have  to  do  with  electric-light  and 
power  stations. 

The  gas  engines  of  this  system,  which  are  handled 
in    this    country    by    the     Wellman-Seaver-Morgan 
Company  of  Qeveland,  Ohio,  arc  of  the  well-known 
four-cycle   type,   in   which   only   one   impulse  caused 
by  the  combustion  of  the  gaseous  mix- 
ture takes  place  during  one  stroke  of 
'  the  complete  cycle,  or  in  two  revolu- 
tions.    The  engine  acts  as  a  pump  as 
well  as  a  motor.     The  gas  mixture  is 
drawn   in   during   the  first    (forward) 
stroke  and  compressed  during  the  sec- 
ond   (return)    stroke,   exploded   in   the 
third   (forward)'  stroke  and  exhausted 
in  the  fourth  (return)   stroke.  This  ac- 
tion takes  place  on  each  side  of  the  pis- 
ton, as  the  cylinders  are  built  double- 
acting.     A  view  of  the  engine  is  shown 
in  Fig.   I. 

Taking  up  the  various  parts  of  the 
engine  separately,  the  design  of  the 
cylinders  presents  the  following  impor- 
tant features: 

Owing  to  the  considerable  diliferences 
in  temperature  occurring  in  the  cyl- 
inder, it  is  necessary  to  provide  for 
free  expansion,  and  this  is  obtained  by 
supporting  the  cylinder  in  a  cradle, 
one  end  only  being  attached  to  the 
main  girders  of  the  engine  bed.  The 
power  of  each  end  of  the  cylinder  is 
transmitted  directly  through  the  girders 
to  the  engine  frame,  as  the  two  heads 
of  each  cylinder  are  connected  by 
through-going  bolts,  and  the  power  de- 
veloped in  the  back  end  of  the  cylinder 
is  transmitted  through  these  to  the 
front  end.  The  cylinder  proper  is 
therefore  not  subjected  to  the  stresses 
incidental   to  power  transmission. 

The  pistons  are  steel  castings  in  one 
piece  and  secured  to  the  piston  rod  by 
means  of  a  collar  and  nut.     No  taper 
is  used  on  the  rod,  and  the  wedge  ac- 
tion caused  by  tightening  the  nut,  and 
thereby   tending   to   split   the  piston,   is   avoided.     A 
special    feature    of    the    engine    is    !he    water-cooled 
piston-rod  nut,  which  is  an  additional  preventive  to 
premature    ignition.     The    pistons    do    not    bear    in 
the   cylinders,    but  are   supported   outside   the  cylin- 
ders  by  cross-heads. 

All  valves  of  each  cylinder  end  (see  Fig.  2)  are 
operated  by  a  single  cam ;  therefore,  in  a  four- 
cvlinder  double-acting  gas  engine  there  are  only 
eight  cams  in  all.  The  valve  gear  though  perform- 
ing the  regulation  of  the  mixture  in  a  perfect  man- 
ner, is  of  the  greatest  simplicity,  and  consists  of 
only  a  very  few  parts  in  motion.  The  side  shaft 
(SH),  driven  by  the  engine  shaft  and  making  one 
revolution  to  two  of  the  latter,  because  of  the  four- 
cycle principle,  carries  a  cam  (C)  for  each  cylinder 
end.  This  cam  serves  for  operating  both  the  inlet 
and  outlet  valves.  The  cam  revolves  in  the  direc- 
tion indicated  by  the  arrow  (1).  When  the  lobe 
of  the  cam  begins  to  act  on  the  roller  (r)  the 
latter  and  the  rod  (T)  rise,  the  lever  (B)  oscil- 
lates, and  its  end  (b)  descends.  This  movement 
causes  both  the  mixing  valve  (M)  and  air  valve 
( L)  to  open.  The  latter,  which  is  fixed  to  the 
mixing    valve    (M),    uncovers    the    air    ports    (A). 
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.small  cam  (ni)  by  means  of  the  rod  (T),  the  oscil- 
lating lever  (N)  and  the  rod  (O).  The  center  of 
oscillation  of  lever  (N)  is  variable  and  under  the 
control  of  the  governor,  and  the  effect  of  the  dis- 
placement of  this  center  is  similar  to  a  change  of 
the  length  of  the  rod  (O).  The  cam  (m)  operat- 
ing on  the  roller  (P),  secured  to  the  end  of  the 
lever  (G),  disengages  the  latch  (F)  at  a  definite 
moment  predetermined  by  the  governor,  and  the  gas 
valve  (V)  opens  quickly,  the  amount  of  opening 
being  limited  by  the  space  between  the  piston  and 
the  bottom  of  the  dash-pot  cylinder  (K).  The  pro- 
portions of  the  lever  (B)  and  (D)  are  such  that 
the  opening  of  the  valves  (V)  and  (M)  and  also 
the  slide  (L)  bear  a  fixed  relation  with  one  an- 
other. From  the  moment  of  the  opening  of  the  eras 
valve,  which  corresponds  to  a  certain  predetermined 
position  of  the  piston  during  the  suction  stroke,  air 
and  gas  in  proper  proportions  are  admitted  so  as 
to  give  a  good  mixture.  Whatever,  therefore,  the 
moment  of  cut-off  may  be.  the  proper  quantity  of  gas 
and  air  for  a  good  mixture  is  admitted.  The  tw^o 
valves  and  the  slide  remain  open  until  the  end  of  the 
suction  stroke.  At  this  moment  while  the  roller  (r) 
descends  on  the  lobe  of  cam  (C),  the  large  spring 
(R)  closes  the  mixing  valve  and  the  air  slide,  and 
the  link  (K)  returning  to  its  original  length,  trans- 
mits the  descending  motion  of  (B)  to  (D).  and 
closes  the  gas  valve  (V).  A  small  spring  (s)  is 
introduced,  so  as  to  permit  the  mixing  valve  (M) 
to  continue  its  motion  and  seat  itself  should  the 
valve    (V)    touch  its  seat  before   (M)    can  close. 

The  piston  on  its  return  stroke  compresses  the 
charge,  the  inlet  and  outlet  ports  of  the  cylinder 
being  closed;  but  as  the  variable  quantity  of  mix- 
ture followed  a  certain  volume  of  air  and  completed 
the  100  per  cent,  of  cylinder  volume,  the  best  mix- 
ture remains  close  to  the  igniters,  located  in  each 
cylinder  head,  and  therefore  firing  is  assured,  even 
with  smallest  load. 

A  little  before  the  dead  center  corresponding  to 
the  end  of  the  expansion  stroke,  the  lolie  of  the  cam 
(C)  touches  the  roller  (t)  and  acts  by  means  of 
the  rod  (U)  and  the  levers  (W)  and  (X)  upon 
the  exhaust  valve  (Y),  opening  the  same.  This 
valve  remains  open  during  the  exhaust  stroke  (sec- 
ond return  stroke  of  the  piston),  and  is  closed  on 
the  dead  center  corresponding  with  the  beginning 
of  the  next  suction  stroke  by  means  of  the  spring 
(Z),  which  acts  at  all  times  to  close  the  valve,  and 
presses  the  roller    (t)    against  the  cam   (C). 


Electric  Automobiles  for  Express  Serv- 
ice in  Washington. 

Afembers  of  the  board  of  directors  of  the  Adams 
Express  Company  were  recently  in  Washington, 
D.  C,  and  directed  that  electric  automobiles  be  in- 
stalled  in   the   delivery  business   in   that   city.    Ten 


Fig.  I.     General  View  of  the  Engine. 

GAS-ENGINE   ADAPTED    FOR    HEAVY-DUTY   ELECTRIC-LIGHT   AND   POWER   WORK. 


Detail  of  Valve-Operating  Gear. 


lead  connected  to  a  nearby  hydrant  outdoors,  or  to 
a  pipe   inside  of  a  neighboring  house. 

The  transformer  is  connected  to  the  primary  line 
in  the  usual  way,  altering  the  connections  on  the 
porcelain  terminal  block,  if  necessary,  to  adapt  it 
to  the  line  voltage,  as  shov\n  on  tags  attached  to 
the   transformer. 

Any  standard  fuse  block  may  be  used  to  protect 
the  transformer.  These  arc  fused  with  a  20-ampcrc 
fuse  for  1,100-volt  circuits  or  with  a  lo-ampere  fuse 
for  2,200  volts. 

The  hand  is  kept  on  the  heat  indicator  and  the 
plunger  pulled  out  little  by  little  until  the  indicator 
is  hot  enough.  Water  will  usually  begin  to  flow 
slowlj-   in   fi\c   r.r    10  minutes. 

One  of  the  advantages  of  this  outfit  is  that  it 
weiijhs  but  235  pounds. 


The  moment  of  opening  these  valves  corresponds 
exactly  to  the  dead-center  position  of  the  piston 
at  the  beginning  of  the  suction  stroke.  In  the  first 
part  of  the  suction  stroke,  air  only  is  therefore 
drawn  in.  The  double-beat  gas  valve  (V)  con- 
centric with  the  mi.xing  valve,  remains  closed.  It 
is  operated  by  the  lever  (D),  whose  outer  end  (E) 
engages  w-ith  the  latch  (F)  of  the  lever  (G),  when 
the  inlet  valves  are  on  their  seats.  During  the 
opening  of  the  mi.xing  valve  the  spring  cap  (H), 
fastened  to  the  mixing-valve  stem,  compresses  the 
spring  (S).  as  the  spring  cap  (I)  on  the  other 
end  is  fastened  to  the  hollow  stem  of  the  gas  valve, 
which,  being  blocked  by  the  latch,  remains  closed. 
The  connection  ( K)  and  its  parts  act  as  a  link  of 
variable  length  between  the  levers  (B)  and  (D). 
An  eccentric  (Q)  on  the  side  shaft  (SH)  operates  a 


machines  were  immediately  put  into  service,  and  a 
few  days'  trial  in  this  capacity  has  convinced  the 
management  that  business  can  be  carried  on  with 
greater  dispatch  and  at  a  less  expense  than  by  the 
horse-drawn  vehicles.  Eventually  the  company  will 
have  between  30  and  35  machines  in  use  in  Wash- 
ington. They  will  be  operated  b^'  the  company's  own 
men,  who  are  being  trained  by  experts.  The  auto- 
mobiles being  used  by  the  company  were  manufac- 
tured by  the  Lansden  Company  of  Newark,  N.  J. 
Each  machine  weighs  .7,000  pounds,  has  a  capacity 
of  one  ton  and  is  equipped  with  a  60-cell  Edison 
battery  of  the  ferro-alkaline  type.  The  company  has 
set  aside  a  large  portion  of  its  stable  on  B.  Street, 
w'liich  wrll  be  used  as  a  garage.  This  garage  has 
a  charging  station  with  a  switchboard  capable  of  ac- 
commodating  18   machines. 
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Possible  Waterpower  Developments  in 
Missouri. 

Messrs.  E.  Jolinson,  Jr.,  and  F.  W.  Hanna,  engi- 
neers of  the  United  States  Geological  Surve.v,  have 
recently  examined  tliree  springs  in  Missouri,  and 
Mr.  Johnson  has  submitted  a  report  on  the  possible 
development  of  waterpower  from  each  spring. 
They  are  Greer  Spring  in  Oregon  County,  Alley 
or  Big  Spring  and  Blue  or  Round  Spring,  both  in 
Shannon  County.  The  report  will  undoubtedly 
interest   many   people. 

Greer  Spring  is  located  in  the  north-central  part 
of  Oregon  County  about  lyi  miles  south  of  Eleven 
Point  River,  eight  miles  northeast  of  Alton,  the 
county  seat  of  Oregon  County,  and  16  miles  due 
south  of  Winona,  Shannon  County.  It  derives 
about  one-fourth  of  its  water  from  an  underground 
stream  v.hich  emerges  from  a  cave  in  a  high  lime- 
stone bluff  and  three-fourths  from  the  so-called 
"boil,"  100  feet  distant  and  seven  feet  lower,  the 
source  of  which  is  unknown.  It  rises  at  the  head 
of  a  deep  and  narrow  valley,  through  which  it  flows 
in   a  rapid   descent  to  Eleven    Point  River. 

On  September  30th  the  engineers  ran  a  line  of 
levels  from  the  v.'ater  surface  at  the  top  or  cave 
exit  of  the  spring  to  the  water  surface  in  Eleven 
Point  River  and  return.  They  found  an  almost 
uniform  fall,  amounting  in  all  to  53.94  feet.  There 
are  numerous  points  at  which  dams  could  be  built, 
as  solid  rock  for  foundation  work  and  abutments 
is  plentiful.  A  stone  and  timber  dam  developing  a 
fall  of  about  nine  feet  is  already  in  existence  on 
this  stream.  By  means  of  a  horizontal  turbine  and 
endless  wire  rope  it  transmits  power  to  a  large 
grist  mill  located  at  the  top  of  the  valley  about 
200  feet  above. 

A  gauge  was  established  by  which  the  flow  was 
determined  to  be  ;'62  cubic  feet  per  second  at  a 
gauge  height  of  one  foot.  The  discharge  was  found 
to  be  26s  cubic  feet  per  second  at  a  gauge  height 
of  0.72  foot.  No  storage  could  be  developed  here. 
At  times  of  minimum  flow,  which  is  not  far  from 
265  cubic  feet  per  second,  a  head  of  54  feet  can 
be  developed  without  backing -the  water  over  the 
spring.  When  Eleven  Point  River  is  at  a  high  stage 
this  head  fall  would  be  correspondingly  decreased, 
but  the  flow  of  the  spring  is  then  greater,  as  it 
changes  more  or  less  with  the  rainfall,  and  probably 
at  least  20  feet  more  head  could  be  developed  with- 
out   injury  by    backing  water   over    the    spring. 

The  minimum  discharge  (265  cubic  feet  per  sec- 
ond) and  the  minimum  fall  (54  feet)  will  give  1,626 
horsepower,  gross,  or  (using  80  per  cent,  efficiency) 
1,301   horsepower,  net. 

Alley  or  Big  Spring  is  located  six  miles  west  of 
Eminence,  the  county  seat  of  Shannon  County,  Mo. 
It  emerges  at  the  base  of  a  high  sandstone  bluff 
located  on  the  side  of  the  comparatively  broad  val- 
ley of  Jacks  Fork  of  Current  River.  After  flowing 
a  distance  of  about  one-half  mile  it  discharges  into 
JacKs  Fork. 

Conditions  are  such  that  a  dam  could  be  built 
only  at  the  head  of  this  spring,  where  there  is  at 
present  a  small  stone  and  timber  dam  which  fur- 
nishes power  for  a  grist  and  sawmill.  On  October 
2d  Jfessrs.  Johnson  and  Hanna  ran  a  line  of  check 
levels  from  the  present  surface  of  the  spring  above 
the  dam  to  Jacks  Fork  and  found  the  total  fall  to 
be  17.24  feet.  Both  spring  and  river  were  then 
probably  at  their  lowest  stages.  On  the  side  of  the 
high  bluff  north  of  the  spring's  outlet  a  flume  lead- 
ing from  the  dam  to  the  river  could  be  econom- 
ically built.  By  means  of  this  flume  and  of  tur- 
bines placed  near  the  river  the  fall  noted — 17.24 
feet — could  be  nearly  all  utilized.  The  engineers 
also  determined  that  the  discharge  of  the  spring 
at  its  lowest  stage  is  85  cubic  feet  per  second. 

No  storage  could  be  developed  here.  A  dam  of 
considerable  height  might,  however,  be  built  at  the 
site  of  the  present  one,  provided  no  injury  resulted 
from  the  backing  of  the  water.  This  dam  would 
need  to  be  semicircular  in  form  and  .300  or  400 
feet  long  at  its  crest,  the  length  depending  on  its 
height,  which  could  be  from  10  to  70  feet.  _ 

Without  raising  the  water  in  the  spring  above 
its  present  level,  164  gross  horsepower,  or  131  net 
horsepower  (using  80-per  cent,  efficiency),  could  be 
developed.  This  would  probably  be  the  minimum 
power  during  the  year  and  the  maximum  during 
the  summer  months. 

Round  or  Blue  Spring  is  located  14  miles  north- 
west of  Eminence.  It  is  situated  at  the  bottom  of  a 
natural  well  about  50  feet  in  diameter,  one  side 
of  which  is  formed  by  a  high  bluff.  Through  an 
opening  on  the  other  side,  18  feet  below  the  surface, 
the  spring  flows  out  and  discharges  into  Current 
River,  which  is  about  a  quarter  of  a  mile  distant. 

The  engineers  ran  levels  from  the  surface  of  the 
spring  to  the  surface  of  the  water  in  Current  River 
and  found  the  fall  to  be  only  3.87  feet.  River  and 
spring  were  then  at  a  very  low  stage.  The  flow 
was  at  that  time  only  23  cubic  feet  per  second. 

No  storage  can  be  developed  here  and  no  op- 
portunity is  afforded  for  building  a  dam.  By  seal- 
ing up  the  opening  in  the  well,  however,  the  water 
of  the  spring  could  be  made  to  rise  and  overflow 
the  top,  thus  giving  the  stream  a  total  fall  of  22 
feet  to  the  river.  With  the  help  of  this  fall  57 
gross  horsepower,  or  46  net  horsepower,  could  be 
produced.  This  %vould  probably  be  the  minimum 
power  developed  during  the  year  and  the  maximum 
during  the  summer. 


Waterpower  could  probably  be  developed  at 
numerous  places  on  Eleven  Point  River.  Near 
Greer,  Mo.,  the  river  has  a  flow  of  31  cubic  feet 
per  second.  Current  River  also  oft'ers  many  chances 
for  the  development  of  waterpower.  At  a  point  200 
feet  above  the  entrance  of  Round  or  Blue  Spring 
its  flow  was  found  to  be  411  cubic  feet  per  second. 


Convention  of  District  Managers  of  the 
Westinghouse  Company. 

During  the  week  ended  November  19th  the  dis- 
trict managers  of  the  Westinghouse  Electric  and 
Manufacturing  Company  gathered  at  the  works  at 
East  Pittsburg  and  discussed  plans  and  methods  for 
the  coming  year.  These  conventions  are  annual  oc- 
currences and  are  productive  of  great  good,  bring- 
ing together  men  from  all  parts  of  the  United 
States  whose  experiences  are  the  natural  outgrowth 
of  conditions  under  which  they  labor. 

Those     attending    the     convention     were    Calvert 


increase  of  manufacturing  in  the  South  is  extraordi- 
nary. Abundant  waterpower,  easily  available,  will 
prove  an  enormous  boon  and  a  producer  of  business 
for   Pittsburg." 

F.  B.  H.  Paine,  manager  of  the  export  department, 
remarked:  "The  outlook  for  foreign  business  has 
never  been  more  promising  for  American  manu- 
facturers, because  never  before  were  Europeans 
more  alive  to  the  superiority  of  American  manu- 
facturing methods.  Pittsburg  apparatus  always  has 
the  preference  because  of  its  superiority." 

C.  A.  Bragg  of  Philadelphia  said:  "The  outlook 
for  general  industrial  activity  was  never  brighter. 
While  there  has  been  plenty  of  capital  during  the 
last  year,  timidity  over  unsettled  political  conditions 
prevented  its  investment.  Eack  of  confidence  has 
disappeared  and  hopeful  buoyancy  is  observable 
c\'ery\vhere." 

The  views  expressed  by  E.  W.   T.   Gray  of  New 
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Townley,  general  agent.  New  York ;  G.  Pantaleoni, 
general  southwestern  manager,  St.  Louis,  Mo. ;  R. 
L.  Warner,  New  England  agent,  Boston,  Mass.; 
E.  W.  T.  Gray,  New  York;  D.  E.  Manson,  Boston, 
Mass. ;  W.  S.  Heger,  San  Francisco,  Cal. ;  F.  B.  H. 
Paine,  manager  export  office.  New  York;  C.  W. 
Underwood,  Buffalo,  N.  Y. ;  C.  F.  Medbury,  De- 
troit, Mich. ;  G.  B.  Dusinberre,  -  Cleveland,  Ohio ; 
W.  F.  Fowler,  Baltimore,  Md. ;  C.  A.  Bragg,  Phila- 
delphia, Pa.;  M.  P.  Randolph,  Seattle,  Wash.;  S.  J. 
Keese,  Los  Angeles,  Cal. ;  P.  N.  Jones,  Pittsburg, 
Pa. ;  D.  E.  Webster,  St.  Louis,  Mo. ;  T.  P.  Gaylord, 
Chicago,  III;  L.  M.  Cargo,  Salt  Lake  City,  Utah; 
J.  R.  Gordon,  Atlanta,  Ga.,  and  T.  J.  McGill,  Min- 
neapolis, Minn. 

On  "Wednesday  evening  the  management  gave  a 
banquet  to  the  visiting  managers,  at  which  all  of 
the  executive  officers  of  the  company  were  present. 

A  feeling  of  optimism  was  evidenced  throughout 
the  convention  regarding  the  business  situation  and 
the  prospects  of  continued  prosperity  throughout 
the  country. 

W.  S.  Heger  of  San  Francisco  stated  that  the 
ontlotk  on  the  Pacific  Coast  was  never  better,  work 
being  plentiful  and  money  easy.  "Mining  projects 
in  California  are  flourishing,"  he  said,  "and  they 
appear  to  have  plenty  of  money  behind  them.  This 
insures  large  installations  of  Pittsburg  electrical 
machinery." 

L.  M.  Cargo  of  Salt  Lake  City  said  that  the  elec- 
tion of  Roosevelt  had  given  a  decided  impetus  to 
mining  development  in  Utah,  Arizona,  Nevada  and 
New  Mexico,  capital,  which  prior  to  that  had  been 
timid,  being  induced  to  pour  money  liberally  into 
dormant  investments. 

J.  R.  Gordon  of  Atlanta,  Ga.,  said :  "The  South 
will  soon  have  the  greatest  boom  of  its  history. 
For  the  last  two  years  the  cotton  crop,  the  barometer 
of  southern  prosperity,  has  been  phenomenal.  Busi- 
ness  conditions   reveal   a   greater   stability   and   the 


York  were  to  the  effect  that;  "New  York  suffered 
severely  the  last  year  because  of  building  strikes, 
but  these  have  subsided  and  business  has  been  good 
there  for  six  months.  It  is  a  foregone  conclusion 
that  it  will  be  even  better,  as  cheap  money  is  abun- 
dant, and  there  is  no  lack  of  financial  support  for 
any  legitimate  enterprise." 

The  following  list  of  names  refers  to  the  accom- 
panying picture,  which  represents  most  of  the  gen- 
tlemen in  attendance  at  the  convention : 

1.  E.    W.   T.   Gray. 

2.  D.   E.   Manson. 

3.  C.    W.    Regester,   manager,   Cincinnatt,   Ohio. 

4.  C.  B.  Humphrey,  manager.  Detail  and  Supply  De- 
partment. 

5.  Charles  A.  Terry,  secretary  and  attorney.  New  York. 

6.  Frank   H.    Taylor,    second  vice-president. 

7.  W.   S.    Heger. 

8.  F.  B.   H.   Payne. 

9.  G.  B.  Griffin,  assistant  manager.  Detail  Supply  De- 
.partmenL 

ID.  C.  .W.   Underwood. 

11.  Charles   F.    Medbury. 

12.  .T.  E.  Johnston,  manager;  Dallas,  Texas.* 

13.  George   E.   Dusinberre. 

14.  R,  L.  Warner. 

IS-  L.    A.    Osborne,    fourth   vice-president. 

16.  S.  L.  Nicholson,  manager,  Industral  and  Power  De- 
partment. 

17.  Tames  C.    Bennett,   auditor.  East  Pittsburg,  Pa. 

18.  M.   P.   Randolph. 

19.  Calvert  Townley. 

20.  J.    R.    Gordon. 

21.  C.  S.  Cook,  manager,  Railay  and  Lighting  Depart- 
ment. 

22.  W.   M.   McFarland,  acting  vice-president. 

23.  C.   A.    Bragg. 

24.  S.  J.  Keese. 

25.  W.  F.  Fowler. 

26.  C.   F.    Scott,   consulting  engineer. 

27.  Walter  Cary,  manager,  Sawyer-Man  Electric  Com- 
pany, New   York. 

28.  S.  H.  Anderson,  credit  manager. 

29.  N.  S.  Braden,  sales  manager,  Canadian  Westinghouse 
Company,  Hamilton,  Canada, 

30.  F.  H.  Shepard,  engineer  on  unit-switch  control. 

31.  P.   N.  Jones. 

32.  S.   E.  Webster. 

33.  L.   M.   Cargo. 

34.  T.  J.   McGill. 

35.  G.  Pantaleoni. 

36.  F-  F.  Rohrer,  correspondent,  main  office. 

37.  J.  W.  Sterns.  Jlountain  Electric  Company,  Denver. 

38.  "A.   Goodby,  correspondent,  main  office. 
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Ohio  Telephone  Notes. 

All  the  subsidiary  companies  of  the  Federal  Tele- 
phone Company  made  a  gain  for  October  over  last 
year.  The  Ciiyahog:i  made  the  best  showing,  the 
gain  in  gross  earnings  being  $7,(XX)  and  in  net  earn- 
ings $3,500.  The  company  also  made  a  reduction 
in  fixed  charges  and  increased  the  surplus  for  stock. 
The  United  States  Company's  comparisons  for  Sep- 
te-iiber  of  this  year  with  the  corresponding  month 
last  year  are  also  gcKid.  The  Federal  companies  are 
making  excellent  progress. 

Probate  Judge  Jones  has  granted  the  Middletown 
Home  Telephone  Company  a  franchise  to  operate 
a  system  in  Middletown,  with  privilege  to  string 
wires  and  build  conduits  in  certain  portions  of  the 
city. 

Telephone  apparatus  was  arranged  on  the  rostrum 
of  the  Baptist  Church  at  Delaware  on  Thanksgiving 
day  and  many  people  who  could  not  find  room  at 
the  church  listened  to  the  sermon  over  the  wires. 
Tin's  is  the  first  time  the  telephone  .system  has  been 
used  for  church  services  in  that  old  college  town. 

The  Stafford  and  ifarietla  Telephone  Company  of 
Marietta  has  been  incorporated  with  a  capital  stock 
of  Sio.ooo  by  George  Vf.  Robinson,  A.  G.  Hugh.es 
and   others. 

Owing  tc  the  death  of  Judge  James  M.  Thomas 
the  Portsmouth  Telephone  Company  of  Portsmouth 
has  been  reorganized  by  the  election  of  the  follow- 
ing officers :  President.  I.  S.  Grimes  :  vice-president, 
Joseph  S.  McKell,  Chillicotbe;  secretary  and  treas- 
urer, Dr.  W.  D.  Temper;  general  manager,  E.  E. 
Knox. 

Toledo  telephone  offices  will  hereafter  hold  long- 
distance operators  responsible  for  all  toll  bills  tliat 
may  be  iiKurred,  it  is  said.  The  operator  must  col- 
lect 111  full  for  each  message  or  the  amount  of  short- 
age will  be  taken  from  her  salary.  The  companies 
have  also  made  a  rule  that  operators  shall  not  call 
for  individuals,  but  instead  the  number  of  the  tele- 
phone only. 

City  Solicitor  Butler  of  Columbus  has  refused  to 
draft  an  ordinance  regulating  the  construction  of 
pole  lines  for  telephone,  telegraph,  lighting  and 
heating  companies  until  the  board  of  public  service 
furnishes  in  the  rough  the  ideas  to  be  incorporated. 
■He  declares  he  is  not  an  electrician  and  that  this 
work  should  devolve  upon  someone  who  knows 
something  ibout  it.  After  the  matter  is  prepared, 
he  says,  he  will  then  reduce  the  ordinance  to  legal 
phraseology.  C. 

Telephone   News  from   the   Northwest. 

\  telephone  company  has  been  formed  at  Odin, 
Minn.,  to  build   local   and   rural    lines. 

The  rival  telephone  lines  at  Marion,  S.  D.,  the 
Holer  and  the  Steninger  systems,  have  consolidated. 
Dr.  Hofer  purchasing  that  portion  of  the  Steninger 
system  which  is  in  Marion.  The  two  systems  will 
be  continued  as  the  Marion  Telephone   Company. 

Charles  O.  Ryan  of  Eldora,  Iowa,  has  been  named 
receiver  for  the  Hardin  County  Telephone  Com- 
pany, operating  exchanges  at  Eldora,  Ackley  and 
Steamboat  Rock,  Iowa.     . 

Work  has  been  started  rebuilding  the  local  ex- 
change for  Wheaton,  Minn. 

The  .\nson  Telephone  Company  of  .\nson,  'Wis., 
has  been  formed  and  will  establish  a  local  system, 
connecting  with  the  long-distance  lines  of  the  Wis- 
consin Telephone  Company. 

The  Farrners'  Telephone  Company  of  Litchville, 
X.  D.,  has  been  formed. 

The  Southwestern  Minnesota  Telephone  Company 
seeks  a  local  franchise  at  Westbrook,  M'inn. 

The  telephone  system  at  Auburn,  Iowa,  has  been 
placed  in  commission. 

The  Emmet  County  Telephone  Company,  which 
has  been  voted  a  franchise  at  Estherville,  Iowa, 
will  begin  work  at  once  on  its  new  system,  and 
exDccts  to  have   the  line  in  operation   by   spring. 

The  Council  Bluffs  flowai  Independent  Tele- 
phone Company  has  filed  articles  of  incorporation 
with  $100,000  capital.  E.  H.  Lougee  was  elected 
president  and  F.  J.  Day  secretary.  Work  will  be 
started  at  once  on  a  new  system  at  Council  Bluffs. 

The  Eldon  Clowa")  Telephone  Company  will  im- 
prove its  system  extensively  this  w-inter.  .^bout 
5.000  feet  of  new  cable  will  he  installed. 

The  Yellowstone  Park  Telegraph  and  Telephone 
Company  has  completed  its  new  line  as  far  as  Boze- 
nian.  Mont.  R. 
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will   be    removed   to   private   property   for   the   time 
l)eing,   but   asserts   that  the   plant    will   be   installed. 

W. 


Michigan  Telephone  Matters. 

The  Citizens'  Telephone  Company  of  Marshall  has 
increased   its  capital    stock  from  $15,000  to  $50,000. 

The  Michigan  State  Telephone  Company  has  a 
large  gang  of  men  at  work  in  the  city  of  Marshall 
making  improvements  to  the  plant.  The  Citizens' 
Telephone  Company  recently  purchased  the  local  In- 
dependent exchange,  which  it  is  operating.  The 
Bell  company  is  putting  in  telephones  free  until  300 
subscril)ers  arc  secured. 

Tt  is  understood  that  the  Michigan  Telephone 
C'»mpany.  in  fighting  the.  Independent  Telephone 
Company  of  Ypsilanti,  is  pleased  with  the  action 
of  the  City  Council  in  voting  that  the  Independent 
company  remove  all  the  conduit  material  it  has  on 
the  streets  and  on  public  property.  The  bond  which 
the  company  has  promised  has  not  yet  arrived,  and 
the  manager  at  Ann  Arbor  states  that  the  material 


Indiana  Telephone  Items. 

The  New  Long-distance  Telephone  Company  is 
building  a  direct  line  between  Bloomington  and 
Bedford. 

There  is  a  strong  probability'  of  the  Cumberland 
Telephone  Company  securing  a  franchise  in  Evans- 
ville.  Mayor  Covert  has  called  a  meeting  of  the 
City  Council,  cit>'  officials  and  representatives  of 
the  telephone  company,  with  a  view  to  settling  the 
telephone  question.  No  intimations  have  been  made 
Tis  to  what  the  final  outcome  will  be  or  as  to  what 
stand  the  city  will  take  when  the  matter  comes  up 
for  discussion  during  the  conference.  The  company 
has  made  overtures,  offering  $2,250  for  a  25-3'ear 
franchise.  It  is  generally  believed  that  the  city  will 
be  able  to  settle  the  question  on  much  better  terms 
lbr.n  that  offered  by  the  companj'.  The  public  will 
he  invited  to  the  meeting,  and  the  liope  prevails 
that  the  wrangle  and  litigation  which  have  retarded 
<le\elopments  for  years  may  soon  be  ended  by  an 
equitable    settlement    of    the    franchise    question. 

The  success  of  the  department  of  telephone  engi- 
neering in  vogue  at  Purdue  University,  in  charge 
of  Prof.  J.  C.  Kelsey,  has  caused,  it  is  said,  the 
Ohio  State  University  and  the  schools  of  technolog>' 
of  the  East  to  think  seriously  of  opening  similar 
departments  soon.  Applications  have  been  received 
at  Purdue  by  men  who  want  to  take  the  two-year 
course  in  telephony,  but  this  is  refused  them  be- 
cause the  department  would  become  crowded  with 
special  students.  The  study  is  only  a  part  of  the 
course  of  electrical  engineering.  Juniors  and  seniors 
may  take  telephony  in  pereference  to  steam-engine 
and  boiler  work.  There  are  now  25  in  Professor 
Kelsey's  class,  and  the  prospects  are  for  a  much 
larger  class  next  year.  There  is  quite  a  demand 
for  Purdue  students  as  experts  to  take  charge  of 
telephone  lines   and  exchanges.  S. 


Use  of  the  Telephone  in  Reporting 
Football  Games. 

A  good  illustration  of  the  use  to  which  the  tele- 
phone may  be  put  in  reporting  football  games  was 
given  in  Chicago  at  Marshall  Field  on  the  occasion 
of  the  game  between  the  teams  representing  North- 
western University  and  the  University  of  Minnesota 
on  November  19th.  The  Northwestern  Telephone 
Exchange  Company  of  Minneapolis,  425  miles  from 
Chicago,  received  the  reports  of  the  game  during 
its  progress.  These  reports  were  given  to  the  Min- 
neapolis newspapers  and  bulletined  by  them  for  the 
benefit  cf  the  public. 

At  the  Chicago  end  of  the  long-distance  line  con- 
nections were  made  by  the  Chicago  Telephone  Com- 
pany's system  with  apparatus  on  the  field.  The  rep- 
resentative of  the  press  who  was  to  report  the  game 
walked  about  along  the  side  lines  with  an  ordinary 
breast  transmitter  similar  to  those  used  by  telephone 
operators  hung  from  his  shoulders.  He  was  also 
provided  with  two  receivers  wnth  headpiece,  enabling 
him  to  hear  better  the  questions  coming  to  him  over 
the  line  and  also  shutting  out  to  some  extent  the 
noise  of  the  "rooting."  The  reporter  carried,  be- 
sides this  apparatus,  150  feet  of  conductor  connect- 
ing his  instrument  to  a  point  about  the  center  of 
the  field,  so  that  he  was  given  a  range  of  150  feet 
in  either  direction  and  was  thus  enabled  to  have 
the  play   at  all   times   under  his   direct   observation. 

The  conversation  was  carried  on  directly  between 
the  correspondent  and  the  Minneapolis  exchange,  and 
no  trouble  whatever  was  encountered  in  understand- 
ing everything  that  was  said.  The  arrangement  of 
the  apparatus  used  at  Marshall  Field  was  planned 
by  I^Ir.  J.  H.  Riddel,  manager  of  the  Chicago  Tele- 
plione   Company's  Oakland   exchange. 


NEW  COMPANIES. 


The  Georgetown  and  Camfield  Telephone  Company 
in  South  Carolina  has  been  chartered  with  $500 
capital. 

The  Chase  County  Telephone  Company  of  Cham- 
pion, Neb.,  has  been  incorporated  with  a  capital 
stock  of  $10,000. 

The  Sampson  Telephone  Company  has  been  in- 
corporated to  build  and  operate  in  Clinton,  N.  C, 
and  has  a  capital  of  $20,000. 

T.  H.  Ferris  of  Utica,  N.  Y.,  and  business  associ- 
ates have  organized  the  Independent  Telephone  Se- 
curities Company  of  Utica  with  a  capital  of  $800,000. 

The  Auburn  Telephone  Company  of  Auburn.  111., 
capitalized  at  $35,000.  has  been  incorporated  and  will 
operate  a  telephone  system.  The  incorporators  arc 
\V.  H.  Ramsey,  E.  R.  Conklin  and  F.  W.  Kelly. 

A  company  has  been  formed  to  build  a  telephone 
system  in  Hamilton,  Ga.     Fred  Miller  of  Hamilton 
is   president   of  the   company  and   W.    E.   Farley  is 
general   manager. 
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C.  W.  Bartlelt  &  Son  have  purchased  an  interest 
in  the  Fairbury  (Neb.)  Telephone  Company. 

The  Phoenix  Telephone  Company  of  Texarkana, 
Tex.,  will  extend  its  long-distance  line  to  Sherman, 
Tex. 

The  Alvin  and  Angleton  Telephone  Company 
of  Alvin,  Tex.,  will  extend  its  line  to  Friendswood 
in    Galveston    County. 

F,  B.  McElroy  and  S.  A.  Jones  have  applied  to 
the  city  of  Dallas,  Texas,  for  a  franchise  to  con- 
struct a  telephone  system. 

The  trustees  of  Ocean  Park,  Cal.,  have  sold  to 
W.  L.  Porterfield  a  franchise  to  operate  a  telephone 
system   at   that   place,    his   bid   being  $550. 

The  Bell  Telephone  Company  has  just  completed 
a  long-distance  line  from  Wilmington,  N.  C,  to 
M'ullins,  S.  C,  giving  Wilmington  eight  long-dis- 
tance circuits. 

Articles  of  merger  and  consolidation  have  been 
filed  by  the  W^inchester  Telephone  Company  of  Vir- 
ginia and  the  Cumberland  Valley  Telephone  Com- 
pany of  Baltimore. 

The  Colorado  Telephone  Companj-  of  Denver  has 
voted  to  increase  its  capital  from  $5,000,000  to  $10,- 
ooo.coo.  and  will  extend  its  lines  to  Nebraska,  Kan- 
sas and   the   East. 

Directors  of  the  Christian  County  Telephone  Com- 
pany of  Ozark.  Mo.,  are  contemplating  increasing 
the  capital  stock  of  the  company  for  the  purpose  of 
improving  the   system. 

Royland  Smith  of  Dallas.  Tex.,  has  gone  to  Pal- 
estine, Tex.,  where  he  will  have  headquarters  as 
the  new  district  manager  of  the  Southwestern  Tele- 
graph   and   Telephone    Company. 

Extensive  improvements  to  its  telephone  systeui 
are  contemplated  by  the  Belmont  Telephone  Company 
of  Wheeling,  W.  Va.  It  is  proposed  to  increase  the 
capital   of  the  company  from  $75,000  to  $150,000. 

A  private  telephone  system  to  connect  the  Na- 
tional Palace.  Chapultepec  Castle,  and  the  private 
residences  of  President  Diaz  in  the  City  of  Mexico 
is  to  be  installed  under  the  direction  of  Oliver  L. 
Araiza,  an  electrical  engineer. 

The  Ra-ny  River  International  Telephone  Com- 
pany of  Canada  has  been  incorporated  with  a  capital 
of  $250,000.  The  provisional  directors  are  D.  Rob- 
ertson, P.  T.  Roberts.  J.  A.  Mathieu,  H.  Williams, 
P.  A.  Smith  and  H.  A.  Sissons. 

The  Birmingham  (Ala.)  Railway,  Light  and 
Power  Company  has  made  arrangements  with  the 
Southern  Bell  Telephone  Compan}'  for  the  installa- 
tion of  a  private  telephone  exchange,  which  will  be 
put  in  at  once. 

The  Commercial  and  Industrial  Association  of 
Selma,  Ala.,  has  induced  the  Southern  Bell  Tele- 
phone Company  to  install  the  latest  improved  tele- 
phone service  in  Selma,  work  to  be  commenced  in 
the  near  future. 

The  Alaska  Telephone  and  Telegraph  Company 
has  taken  over  the  Nome  telephone  system  and  the 
Boyd  long-distance  telephone  line  at  Nome,  Alaska. 
A.  E.  Boyd  has  been  retained  as  manager  and  a 
number  of  extensions  will  be  built  under  his  super- 
vision. 

The  striking  telephone  girls  formerly  employed  by 
the  Pacific  States  Telephone  Company  at  Portland, 
Ore.,  are  busy  circulating  a  petition  asking  that  a 
competitive  company  be  given  a  franchise.  Members 
of  the  Operators'  Union  generally  are  engaged  in 
the  work  and  claim  to  be  meeting  with  encouraging 
success. 

A  recent  meeting  of  the  Business  Men's  Associa- 
tion was  held  in  Salt  Lake  City,  Utah,  to  protest 
against  the  prevailing  rates  of  the  Rocky  Mountain 
Bell  Telephone  Company.  After  listening  to  a  state- 
ment from  the  manager  of  the  telephone  company 
it  was  decided  to  make  a  thorough  investigation 
before    definite    action    be    taken. 

Steps  are  being  taken  to  establish  a  rural  telephone 
system  in  the  county  of  Waterloo,  Ont.,  Canada, 
and  a  company  with  that  object  in  view  is  being 
organized.  The  system  will  probably  be  operated 
by  the  municipality  of  Waterloo.  Some  years  ago 
there  was  a  farmers'  telephone  company  in  the 
county,  but  it  was  bought  out  by  the  Bell  Telephone 
Company. 

The  American  Telephone  and  Telegraph  Company 
recently  made  the  largest  express  shipment  that 
ever  passed  through  the  express  ofl^ce  at  Norwich. 
Conn.  The  company  is  about  to  install  a  circuit 
from  New  London  to  Willimantic  and  a  large  quan- 
tity of  wire,  crossbars  and  miscellaneous  supplies  for 
the  work  was  brought  to  Norwich  by  freight. 
Owing  to  the  manner  in  which  the  recent  storm 
crippled  the  telephone  service  at  Troy,  N.  Y.,  the 
company  in  order  to  have  the  system  repaired  as 
quickly  as  possible  took  the  Norwich  material  and 
shipped  it  by  express  to  that  city.  The  consignment 
weighed  27  tons  and  it  was  gathered  from  various 
sections  of  the  city  over  which  it  had  been  distrib- 
uted.    The  express  charges  amounted  to  $550. 
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Ottumwa   Telephone   Company    Reor- 
ganized. 

S.  W.  Crosby  of  Ashtabula,  Ohio,  and  H.  W. 
Steelier  of  Cleveland  have  closed  up  the  business 
of  the  Ottumwa  (Iowa)  Telephone  Company  by 
making  the  transfer  of  the  title  to  all  the  property 
previously  held  by  that  company  to  the  Ottumwa 
Telephone  and  Electric  Company.  These  gentle-* 
men  represent  the  creditors  of  the  old  company  who 
bought  it  in  when  it  was  recently  sold.  The  business 
has  been  reorganized  and  will  henceforth  be  known 
as  the  Ottumwa  Teleplione  and  Electric  Company, 
of  which  Jlr.  Crosby  is  president  and  Mr.  Stecher 
secretarj'. 

Howard  Herr  will  be  retained  as  manager  and 
will  have  full  charge  of  the  company's  interests  in 
Ottumwa.  Under  M'r.  Herr's  direction  the  business 
of  the  company  has  continuously  grown  from  a 
small  beginning  until  it  now  has  nearly  1,400  tele- 
phones in  the  city  and  700  in  the  country  imme- 
diately surrounding.  These,  with  the  connections 
that  can  be  reached  through  the  exchanges  in 
the  smaller  towns,  give  the  subscribers  access  to 
about  15,000  telephones  in  Wapello  and  adjoining 
counties.  In  addition  to  these  arrangements  the 
line  has  been  entirely  rebuilt. 


Copper  Market. 

Recent  heavy  demands  for  copper  have  sent  prices 
soaring.  The  present  market  price  of  i4-'>i  cents  to 
15  cents  a  pound,  as  compared  with  12%  to  12% 
cents  last  September,  indicates  a  striking  change. 
This  rise  in  price  has  been  expected  and  is  the 
oi'tgrcwth  of  actual  requirements  in  trade.  With 
exports  at  the  rate  of  20,000  tons  a  month  for  the 
last  10  months,  nothing  else  could  be  expected;  the 
Icreigii  demand  alone  took  enough  copper  to  pre- 
vent market  depression.  Expectations  of  a  more 
active  b!'?iness  for  next  year  are  not  without  founda- 
tion, sunplies  being  greatly  reduced  by  export.  A 
getitlenian  prominent  in  the  copper  trade  for  the 
last  20  years  says:  "We  are  just  entering  a  period 
of  development  in  the  copper  industry  that  will 
surpass  anything  the  metals  trade  has  ever  known. 
Demand  for  copper,  owing  both  to  the  immense 
variety  of  new  uses  found  and  being  found  for  it 
and  the  rapid  extension  of  electric  traction  and  the 
enormous  increase  in  electrical  installations  of  every 
sort ,  has  w^ay  outrun  production.  Seventeen-cent 
copper  in  the  immediate  future  seems  certain,  and 
that  a  much  higher  range  of  prices  will  prevail  for 
a  long  time  to  come  may  be  anticipated  with  con- 
fidence." 


Telephone   Companies   Gain  a  Point  in 
Canada. 

The  Privy  Council  of  London,  England,  has 
given  a  decision  of  importance  to  every  municipality 
in  Canada.  In  the  case  of  the  city  of  Toronto  vs. 
the  Bell  Telephone  Company  is  was  decided  that  the 
company  has  the  right  to  erect  poles  and  to  lay  con- 
duits without  the  consent  of  the  city.  The  Bell 
company  got  its  charter  from  the  Dominion  govern- 
ment. In  the  Quebec  case  the  question  was  raised 
whether  the  company  had  the  power  to  operate  in 
the  provinces  without  the  provincial  consent.  The 
company  applied  to  and  obtained  from  the  Ontario 
Legislature  a  charter  in  w^hich  was  inserted  a  clause 
which  the  Dominion  charter  did  not  contain — that 
the  company  could  not  operate  on  any  street  without 
the  consent  of  the  municipality.  The  city  of  Toronto 
tried  to  hold  the  company  to  this  provision  and 
litigation  ensued.  Justice  Street  gave  judgment  in 
favor  of  the  city,  but  this  was  reversed  by  the  Court 
of  Appeal.  The  city  appealed  to  the  Privy  Council 
which  dismissed  the  appeal  and  gave  judgment  for 
the  companj-. 


Telephone  Development  in  the  City  of 
Mexico. 

It  is  expected  that  the  Mexican  government  will 
sopn  act  on  the  plans  submitted  some  time  ago  by 
the  Mexican  Telephone  Company  for  the  installa- 
tion of  a  central-energy  telephone  system  and  the 
placing  of  its  wires  underground  in  the  central  por- 
tion of  the  City  of  Mexico.  As  soon  as  the  neces- 
sary official  authority  is  granted  the  company  v/ill 
begin  the  construction  of  conduits  and  place  an 
order  for  the  building  of  a  switchboard  of  the  cen- 
tral-energ\-  design. 

Jose  Sitzenstatter,  who  obtained  a  concession 
from  the  Mexican  government  not  long  since  for 
the  installation  of  a  new  telephone  system  in  the 
City  of  Mexico,  has  gone  to  Stockholm,  Sweden, 
to  confer  with  L.  if.  Ericsson  &  Co.  of  that  city, 
who  are  to  finance  the  enterprise.  The  terms  of 
the  concession  require  that  w-ork  must  be  com- 
menced on  the  new  system  within  six  months  from 
November   ist. 
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Braking  High-speed  Trains.' 

By  R.  a.  Parke. 

During  a  hearing  upon  an  application  for  a  char- 
ter for  the  New  York  and  Port  Chester  Raihoad 
Company  before  the  New  York  Railroad  Commis- 
sion some  al'i  years  ago,  the  writer  was  called 
upon  for  expert  testimony  concerning  the  distance 
in  which  electric  trains  might  be  stopped,  in  regular 
service,  from  a  speed  of  about  6c  miles  an  hour. 
It  was  then  that  expression  was  first  publicly  given 
to  the  opinion  that  the  special  conditions  under 
which  the  brakes  are  applied  upon  trains  of  such 
high  speeds  warrant  a  force  and  promptness  of  ap- 
plication which  could  be  employed  at  low  speeds 
only  with  serious  shock  and  danger  of  train  rupture. 
For  years  prior  to  that  time  the  uniform  teaching 
and  recommendation  of  the  Westinghouse  Air  Brake 
Company,  as  given  in  instruction  cars  and  by  au- 
thorized representatives  of  the  company,  had  been 
emphatically  opposed  to  the  use  of  what  is  com- 
monly known  as  the  "emergency  application"  of 
the  quick-action  air  brake  in  ordinary  train  service, 
and  a  proposition  which  contemplated  the  use  of  the 
emergency  application  of  the  quick-action  air  brake, 
and  particularly  the  more  powerful  high-speed  form 
of  air  brake,  appeared  to  the  average  railroad  officer 
as  nothing  short  of  heresy.  Members  of  the  railroad 
commission  promptly  instituted  a  line  of  questions 
which  made  it  quite  evident  that  they  were  similarly 
impressed. 

One  of  the  fundamental  grounds  upon  which  the 
New  York  and  Port  Chester  railroad  sought  to 
justify  the  granting  of  a  charter  for  a  railroad  line 
paralleling  a  steam  railroad  already  in  operation 
was  the  materially  improved  local  express-train 
service  which  it  was  proposed  to  attain  through 
the  superior  rate  of  acceleration  acquired  upon  elec- 
tric trains  by  the  use  of  the  system  of  multiple 
control  of  motors  operating  upon  the  axles  through- 
out the  train,  and  the  higher  rate  of  retardation  to  be 
obtained  thrjDugh  the  high  efficiency  of  the  emer- 
gency application  of  the  air  brake,  in  bringing  such 
trains  to  a  station  stop. 

In  presenting  the  matter  to  the  railroad  commis- 
sion elaborately  arranged  curves  indicating  the  rates 
of  acceleration  and  retardation  had  been  prepared 
by  the  able  engineer,  Mr.  C.  O.  Mailloux,  which 
appeared  to  justify  the  claims  for  the  improved 
character  of  train  services  contemplated  by  the  com- 
pan3^  Although  multiple-control  systems  of  elec- 
trical train  control  were  at  the  time  in  successful 
operation,  it  did  not  appear  that  the  rate  of  retarda- 
tion indicated  by  the  stopping  curves  had  been 
attained  in  regular  service,  and  the  high  efficiency 
of  the  proposed  train  service  was  characterized  as 
impracticable  and  chimerical  by  those  opposed  to 
the  granting  of  the  charter. 

It  is  a  notable  fact  that  while  the  effort  to  attain 
high  acceleration  in  bringing  electric  trains  to  the 
required  speed  had  involved  costly  extension  of  the 
application  of  motors  to  a  number  of  cars  through- 
out the  train — being  applied  in  some  cases  to  the 
trucks  of  all  the  cars — practically  no  effort  had  pre- 
viously been  made  to  realize  a  higher  rate  of  re- 
tardation in  regular  ser\-ice  than  that  which  had  been 
regularly  employed  in  steam- rail  road  service  through 
the  service  application  of  the  ordinary''  automatic 
air  brake.  Without  attempting  any  discussion  of 
the  merits  of  multiple-control  systems  of  electric 
locomotion,  or  the  commercial  limitation  of  the 
expense  justified  in  extending  the  application  of 
motors  to  a  number  of  cars  throughout  the  train, 
it  may  properly  be  suggested  that  commercial  econ- 
omy may  not  result  from  an  indefinite  extension 
of  such  systems.  The  inadequacy  of  a  single  motor 
car  for  the  acceleration  of  a  train  of  several  cars 
easily  justifies  the  application  of  motors  to  the 
trucks  of  one  or  more  additional  cars,  depending 
upon  the  number  of  cars  in  the  train;  but  it  maj'  also 
be  readily  understood  that  a  point  may  be  reached 
in  the  increased  acceleration  due  to  multiplication 
of  motors,  be3'"ond  which  the  addition  of  other  mo- 
tors is  accompanied  by  too  small  a  measure  of 
increased  acceleration  to  justify  the  added  expense 
of  installation  and  maintenance. 

An  illustration  may  be  found  in  the  operation  of 
city  waterworks'  systems.  It  is  a  well-understood 
fact  that  refinement  of  pumping  machinery  is  justi- 
fied up  to  the  attainment  of  a  practical  duty  of 
somewhere  in  the  neighborhood  of  90,000,000  gal- 
lons ;  beyond  this,  further  refinement,  wherebj'  an 
increased  duty  is  accomplished,  is  attended  by  an 
increased  cost  of  plant  and  of  repairs  and  necessi- 
tates a  higher  grade  of  skilled  oversight  and  attend- 
ance which  more  than  compensates  for  the  fuel 
economy  acquired.  It  is  not  fuel  economy,  but  it  is 
commercial  economy  of  operation  which  defines  the 
limit  of  such  refinement  and  establishes  a  duty 
which  may  not  be  exceeded  with  commercial  ad- 
vantage. Similarly,  the  extension  of  multiple-con- 
trol systems  to  the  application  of  motors  to  more 
than  a  certain  limited  proportion  of  the  axles  upon 
a  train  may  easily  be  attained  by  an  ultimate  cost 
whereby  economy  of  operation  is   impaired. 

The  pertinence  of  the  foregoing  observation  lies 
merely  in  the  fact  that  v.-hile  the  application  of 
multiple-control  system  has  in  some  cases  ap- 
parently been  pushed  to  extremes  in  an  effort  to 
improve  electrical  train  service  by  attaining  the  very 

I.  A  paper  presented  to  Section  F  of  the  International  Electrical 
Congress  at  St.  Louis.  Mr.  Parke  is  special  agent  for  the  West- 
inghouse Air  Brake  Company. 
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highest  acceleration  at  the  sacrifice  of  commercial 
economy,  the  absence  of  any  effort  to  attain  a  fuller 
measure  of  the  possible  rate  of  retardation  in  stop- 
ping is  the  more  noteworthy.  That  materially  in- 
creased stopping  efficiency  may  with  propriety  be 
employed  in  high-speed  train  service,  it  is  the  pur- 
pose of  this  paper  to  demonstrate;  and,  as  every 
start  requiring  high  acceleration  is  necessarily  at- 
tended by  a  corresponding  stop  in  which  a  higher 
rate  of  retardation  correspondingly  improves  the 
character  of  the  train  service,  it  is  obvious  that  if 
increased  expense  is  justified  in  moderately  increas- 
mg  the  rate  of  acceleration,  materially  increased 
stopping  efficiency  at  a  comparatively  small  cost  is 
entitled  to  careful  consideration. 

To  those  who  are  familiar  with  the  results  of 
experiments  with  the  friction  of  brake  shoes  upon 
carwheels  and  the  difference  in  the  conditions  of 
brake  application  at  high  speed  from  those  at  low 
speed,  the  proposal  to  increase  the  force  of  applica- 
tion of  the  brake  shoes  upon  the  wheels  at  high 
speeds  will  excite  no  comment. 

The  various  trustworthy  experiments  upon  brake- 
shoe  friction  have  uniformly  demonstrated  a  de- 
clining ratio  of  the  friction  to  the  pressure  of  the 
shoe  upon  the  wheel  at  increased  speeds.  For  the 
same  brake-shoe  pressure  the  friction  excited  at  a 
speed  of  60  miles  an  hour  is  but  about  one-half  that 
which  occurs  when  the  speed  is  but  20  miles  an 
hour.  Other  causes  result  in  a  reduction  of  the 
brake-shoe  friction  during  continued  application  of 
the  brakes,  and  this  result  combines  with  the  in- 
crease of  the  friction  through  reduction  of  speed, 
during  the  retardation  of  the  train,  to  maintain  a 
comparatively  uniform  though  slightly  increasing 
rate  of  friction  throughout  the  stop  until  quite  near 
its  close.  Thus,  the  average  rate  of  retardation 
of  The  brakes,  when  applied  to  the  wheels  at  a  speed 
of  60  miles  an  hour,  is  about  one-half  of  that  ac- 
quired with  the  same  brake-shoe  pressure  when  the 
initial  speed  is  but  20  miles  an  hour.  It  is  evident, 
therefore,  that  the  same  rate  of  retardation — which 
may  with  entire  propriety  be  employed  at  all  speeds 
— can  only  be  acquired,  by  increased  pressure  of  the 
brake  shoes  upon  the  wheels  to  correspond  with 
the  reduced  rate  of  friction  occurring  at  the  higher 
speeds. 

Moreover,  an  application  of  the  brakes  which 
will  produce  a  given  rate  of  retardation  at  one 
speed  without  danger  to  the  rolling  stock  or  dis- 
comfort to  the  passengers  may  also  be  applied  at 
any  other  speed  with  no  more  danger  or  discomfort. 
The  high-speed  brake  was  designed  more  particu- 
larly for  use  upon  high-speed  trains,  and  it  employs 
a  considerably  greater  brake-shoe  pressure  in  emer- 
gency applications  than  that  of  the  ordinary  quick- 
action  brake  to  more  nearly  realize  the  rate  of  re- 
tardation obtained  in  the  emergency  application  of 
the  quick-action  brake  upon  trains  of  lower  speeds. 
At  such  a  high  speed  as  60  miles  an  hour,  however, 
even  the  emergency  application  does  not  develop 
greater  brake-shoe  friction  than  does  a  full-service 
application  of  the  quick-action  brake  at  a  speed  of 
20  miles  an  hour.  .Tt  is  true  that  the  service  ap- 
plication is  attended  by  a  comparatively  gradual  ap- 
plication of  the  brake-shoe  pressure,  while  the 
emergency  application  develops  the  greater  brake- 
shoe  pressure  very  quickly;  but  experience  and  ob- 
servation seemed  fully  to  justify  the  conclusion  that 
the  reduced  rate  of  friction  at  the  higher  speeds 
would  permit  the  use  of  even  the  high-speed  brake 
without  noticeable  shock  or  disagreeable  sensation. 

Though  the  conviction  thus  expressed  3V2  years 
ago  was  based  upon  observation,  experience  and 
knowledge  of  the  results  of  experiments  upon  brake- 
shoe  friction,  it  was,  nevertheless,  so  far  as  orac- 
tical  employment  in  train  service  was  concerned,  a 
theoretical  conclusion.  Since  that  time  experiments 
in  the  use  of  the  high-speed  brake  upon  passenger 
trains  have  amply  confirmed  the  writer's  views  upon 
this  subject,  and  demonstrated  the  absence  of  dis- 
agreeable effect  as  well  as  the  highly  increased  rate 
of  retardation  in  employing  the  emergency  applica- 
tion of  the  high-speed  brake  for  stops  in  high-speed 
train  service.  The  time  and  distance  saved  in  such 
stops  permit  the  employment  of  the  maximum 
speed  up  to  a  comparatively  short  distance  from 
the  stopping  point  and  cause  the  train  to  be  brought 
to  a  quick,  smooth  stop  in  much  less  than  half  the 
time  and  distance  required  for  an  ordinary  service 
stop. 

That  the  shortened  running  time  and  increased 
efficiency  of  high-speed  train  service — particularly 
local  express-train  service — by  the  employment  of 
such  higher  rate  of  retardation,  may  be  attained  at 
a  small  fraction  of  the  expense  at  which  a  lesser 
improvement  in  such  efficiency  can  be  obtained 
through  the.  increased  acceleration  resulting  from 
extending  the  multiple-control  system  from  the  use 
of  motors  upon  one-half  the  cars  in  the  train  to  their 
application  to  all  of  them  seems  hardly  open  to 
doubt.  The  neglect  to  take  advantage  of  this  higher 
rate  of  retardation  would  seem  to  be  attributable 
chiefly  to  the  long-established  doctrine  that  emer- 
gency applications  must  not  be  emploj^ed  for  service 
stops  under  far  different  conditions.  It  is  to  be 
understood  that  such  a  doctrine  still  applies  with 
all  its  force  to  the  operation  of  passenger  trains  at 
moderate  speed  as  well  as  to  freight-train  service. 
It  is  only  under  the  special  conditions  of  uniform 
operation  at  high  speeds — not  less  than  50  miles  an 
hour — that  the  recommendations  of  a  most  powerful 
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application  of  a  most  powerful  brake  in  all  stops 
properly  applies. 

In  addition  to  the  advantage  of  effecting  a  reduc- 
tion of  from  50  to  75  per  cent,  in  the  time  and  dis- 
tance required  by  a  service  application  of  the  brakes, 
a  collateral  advantage  of  material  importance  is  the 
much  greater  accuracy  of  the  stop.  In  a  stop  by  a 
service  application  of  the  brakes,  the  application  is 
affected  bv  the  personal  judgment  of  the  operator, 
wherebv  an  element  of  uncertainty  is  introduced 
which  almost  invariably  requires  a  subsequent  re- 
lease and  a  second  application  of  the  brakes,  in 
order  to  bring  the  train  to  a  stop  within  tlie  range 
of  the  station  platform.  This  frequently  involves 
more  or  less  "drifting"  of  the  train  at  greatly  re- 
duced speed,  to  avoid  stopping  short  of  the  station 
and  not  infrequently  involves  backing  of  the  train 
Iwcause  of  inaccurate  judgment  in  the  application 
of  the  brakes,  whereby  the  train  runs  beyond  the 
stopping  point.  In  the  use  of  the  emergency  ap- 
plication not  only  is  the  individual  application  of 
everj'  brake,  verj-  much  more  prompt  and  powerful, 
but  the  rate  of  serial  application  from  car  to  car 
is  almost  instantaneous  and  is  automatically  estab- 
lished to  the  exclusion  of  any  influence  of  the  oper- 
ator's judgment.  Grade  and  alignment  of  the  road- 
way, of  course,  influence  the  stopping  distance;  but 
such  influences  are  readily  determined  for  each 
stopping  point,  and  the  point  at  which  the  motive 
power  should  be  shut  off  and  the  emergency  appli- 
cation of  the  brakes  should  occur  may  be  desig- 
nated bv  a  post  or  other  permanent  signal,  whereby 
the  train  will  be  brought  to  a  stop  at  the  desired 
stopping  point. 

In  comparison  with  the  rate  of  acceleration  m 
starting  steam-railroad  trains,  the  rate  of  retardation 
in  ordinarj'  service  stops  has  been  so  high  that  it  is 
not  unnatural  that  increased  efficiency  of  train  serv- 
ice has  suggested  higher  rates  of  acceleration  in 
starting  rather  than  improved  retardation  in  stop- 
ping; but  it  should  now  be  clear  that  a  really  effi- 
cient high-speed  train  service  may  be  obtained  only 
by  also  employing  the  maximum  practical  rate  of 
retardation  by"  which  so  large  a  reduction  of  the 
time  and  distance  of  stopping  is  counted.  Electric 
train  service  furnishes  exceptional  conditions  for 
attaining  the  maximum  retardation  as  well  as  the 
maximum  rate  of  acceleration — though  for  different 
reasons.  Where  trains  are  drawn  by  steam  locomo- 
tives the  conditions  existing  at  the  locomotive  and 
the  variable  load  carried  in  the  tender  involve  lim- 
iting the  braking:  power  so  that  the  retarding  force 
is  considerably  inferior  to  that  realized  upon  the 
cars.  Where  electricity  is  employed  the  motive 
power  is  applied  directly  to  the  cars  themselves  in 
such  a  manner  that  the  maximum  braking  efficiency 
may  be  obtained  as  well  upon  motor  as  upon  other 
cars,  and  the  whole  train  is  thus  subject  to  the  max- 
imum rate  of  retardation. 

While  the  special  conditions  of  high-speed  train 
service  permit  realization  of  the  maximum  obtainable 
retardation  in  ordinar>'  station  stops,  it  will  be  un- 
derstood, of  course,  that  all  the  ordinary  means  of 
general  brake  efficiency  are  contemplated  in  connec- 
tion with  the  brake  apparatus.  In  a  paper  presented 
to  the  American  Institute  of  Electrical  Engineers 
and  published  in  the  January  (1903)  volume  of  pro- 
ceedings, the  writer  pointed  out  the  more  important 
features  of  the  brake  apparatus  for  attaining  such 
hign  efficiency.  They  included  efficient  foundation 
brake-gear  automatic  slack  adjuster  to  maintain  the 
minimum  piston  stroke  in  the  brake  cylinders,  ;ind 
brake  beams  hung  between  the  wheels  and  adapted 
to  regulate  the  brake-shoe  pressure  so  as  to  com- 
pensate for  the  transfer  of  weight  from  the  rear  to 
the  forward  pair  of  wheels  of  each  truck  during  the 
application  of  the  brakes. 

In  addition  to  such  general  considerations  an  ex- 
ceedingly important  element  of  braking  efficiency 
is  the  character  of  the  brake  shoes  applied  to  the 
wheels.  Extensive  experiments  have  demonstrated 
a  very  wide  variation  in  the  frictional  quality  of 
brake  shoes  of  different  materials,  and,  further,  a 
marked  difference  in  the  friction  of  the  same  brake 
shoe  upon  wheels  of  different  materials.  It  is,  in 
general,  found  that  the  maximum  frictional  resist- 
ance occurs  in  the  application  of  soft  cast-iron  shoes 
to  chilled  cast-iron  wheels,  and  the  friction-pro- 
ducing quality  generally  declines  as  harder  brake- 
shoe  materials  are  employed.  It  should  not  be  con- 
cluded, however,  from  this  general  relation  of  the 
hardness  of  the  brake-shoe  materials  to  the  fric- 
tional quality,  that  soft  material  only  should  be  em- 
ployed in  brake  shoes.  Besides  the  cost  of  soft 
brake  shoes,  which  wear  rapidly,  the  trouble  and 
expense  of  replacement,  together  with  tlie  complica- 
tions arising  from  rapid  wear,  are  highly  persuasive 
elements  in  favor  of  the  use  of  harder  .materials. 
If  the  inferior  frictional  quality  of  the  harder  brake 
shoes  is  compensated  by  correspondingly  increased 
pressure  of  the  brake  shoes  upon  the  wheels,  the 
operative  objection  to  the  hard  brake  shoe  prac- 
tically disappears.  The  question  is  to  a  large  extent 
a  commercial  one.  Increased  pressure  upon  the 
harder  shoes  involves,  of  course,  somewhat  increased 
wear;  but  when,  in  each  case,  the  brake-shoe 
pressure  is  so  adapted  to  its  frictional  quality  that 
the  maximum  retarding  friction  is  acquired,  the 
practical  question  resolves  itself  into  the  relative 
cost  of  initial  installation  and  of  subsequent  main- 
tenance— to  which  must  be  added  due  consideration 
of  trouble  and  annoyance  arising  from  the  necessity 
of  frequent  attention. 


\\'ithin  the  last  two  or  three  years  two  different 
series  of  experiments  with  the  high-speed  brake 
have  furnished  most  interesting  and  important  in- 
formation bearing  upon  this  subject.  In  one  series 
soft  cast-iron  brake  shoes  were  employed  w^ith 
chilled  cast-iron  wheels.  In  the  other  the  "Diamond 
S"  form  of  brake  shoe  (of  hard  cast  iron,  w-ith  steel 
inserts)  was  used  with  steel-tired  wheels.  Otherwise 
the  conditions  were  fairly  comparable,  the  tests  be- 
ing conducted  in  the  same  general  locality.  In  the 
case  where  soft  cast-iron  shoes  were  employed  the 
initial  air-pressure  in  the  brake  cylinder  was  about 
85^^  pounds,  which  became  reduced  toward  the  end 
of  the  stop  to  60  pounds.  In  the  tests  with  the 
Diamond  S  brake  shoe  the  initial  air  pressure  on 
the  brake  cylinder  was  also  about  85%  pounds, 
which,  by  the  use  of  special  high-speed  reducing 
valves,  became  reduced  to  a  final  minimum  of  from 
about  69  pounds  from  a  speed  of  So  miles  an  hour 
to  about  78  pounds  in  stopping  a  six-car  train  from 
a  speed  of  50  miles  an  hour.  Moreover,  in  some 
instances  a  brake-cylinder  pressure  of  75  pounds  or 
more  occurred  in  applications  of  the  brakes  at  speeds 
of  20  miles  per  hour  (and  even  less)  without  pro- 
ducing wheel-sliding  of  an  injurious  character  or 
exceeding  that  which  occurred  with  the  use  of  the 
soft  cast-iron  brake  shoe  when  the  final  minimum 
air  pressure  in  the  brake  cylinder  was  but  60  pounds. 
The  stopping  distances  were  phenomenally  short  in 
the  tests  with  the  Diamond  S  brake  shoe,  averaging 
602  feet  from  a  speed  of  50  miles  an  hour,  982  feet 
at  60  miles  an  hour,  and  1,334  feet  at  70  miles  an 
hour — the  shortest  authentic   stops   on   record. 

It  is  true  that  these  tests  were  made  in  dry 
weather  and  that  the  rails  were  more  or  less  affected 
by  sand,  in  wliich  the  soil  of  the  country  abounded, 
and  particles  of  which  were  carried  about  by  wind. 
It  is  very  doubtful  whether  such  high-terminal  brake- 
cylinder  pressure  might  be  safely  employed  even 
with  such  hard  brake  shoes  under  the  varying  rail 
conditions  ;of  reguHar  service,  the  corresponding 
total  brake-shoe  pressures,  as  customarily  calcu- 
lated, being  from  104  to  117  per  cent,  of  the  weight 
of  the  braked  cars ;  but  these  experiments-  clearly 
illustrate  both  the  fact  that  wide  difference  in  the 
frictional  quality  of  brake  shoes  should  be  given 
proper  consideration  in  determining  the  brake-shoe 
pressure,  and  also  the  fact  that  with  a  properly  de- 
termined pressure  certain  forms  of  hard  brake  shoes 
may  yield  as  good,  or  perhaps  even  better,  average 
retarding  influence  than  soft  cast-iron  brake  shoes. 
It  is  worthy  of  note  that  the  material  in  the  brake 
shoes  employed  in  these  experiments  was  so  hard 
that  a  number  of  the  shoes  were  broken  during  the 
tests — but  without  apparently  affecting  their  utility, 
inasmuch  as  the  form  of  the  shoes  remained  un- 
changed, the  parts  being  held  in  place  by  a  steel  plate 
cast  in  the  outer  surface  of  the  shoe. 

The  foregoing  considerations  assume  the  use  of 
the  automatic  air  brake.  Inasmuch  as  high-speed 
trains  have  been  under  consideration,  no  other  form 
than  an  automatic  brake  could  properly  be  consid- 
ered. In  the  case  of  a  service  employing  single  cars 
the  advantage  of  an  automatic  brake  practically 
disappears  and  more  simple  forms  of  apparatus  may 
be  employed  to  advantage;  but,  where  two  or  more 
cars  are  assembled  in  trains,  and  particularly  in 
high-speed  trains,  the  necessity  of  providing  for  the 
contingency  of  train  partings  permits  but  the  one 
prudent  and  safe  course  of  employing  an  automatic 
brake,  and  thus  far  the  automatic  air-brake  alone 
has  become  safely  established  as  meeting  all  the  re- 
quirements of  service.  The  necessity  of  the  most 
efficient  high-speed  train  service  requires  in  addi- 
tion the  most  forcible  application  of  the  most  effi- 
cient form  of  automatic  air-brake — the  emergency 
application    of    the    "high-speed"    brake. 


be  erected  in  Lockport  and  other  places  for  the 
ctmmercial  distribution  of  transmitted  energy  from 
Niagara. 


Ontario  Power  Company  Contracting 
for  the  Delivery  of  Current. 

It  is  announced  in  a  circular  issued  to  bankers 
and  brokers  as  well  as  to  others  likely  to  be  inter- 
ested in  bonds  that  the  Ontario  Power  Company  has 
entered  into  a  contract  with  the  Niagara,  Lockport 
and  Ontario  Power  Company  for  the  sale  of  30,000 
electrical  horsepower,  the  same  to  be  delivered  at 
the  international  boundary  line  by  July  i,  1905,  to- 
gether with  an  additional  30,000  horsepower  to  be 
delivered  at  the  same  point  by  January  X,  1907. 
The  contract  is  said  to  run  until  April  i,  1950,  with 
the  right  to  renew  it  for  a  period  of  60  years  more. 

Under  the  agreement  the  Niagara,  Lockport  and 
Ontario  Power  Company  is  to  take  this  power  at 
the  international  boundary  line  near  the  whirlpool 
where  the  gorge  is  narrow,  and  there  a  transformer 
station  is  to  be  built.  From  this  point  a  transmis- 
sion line  is  to  be  built  as  far  east  as  Rochester, 
N.  Y.,  by  July  i,  1905,  the  performance  of  the  con- 
tract being  guaranteed  by  the  forfeiture  of  a  specific 
sum  as  liquidated  damages  in  case  of  non-perform- 
ance. While  the  Niagara^  Lockport  and  Ontario 
Power  Company  has  a  franchise  to  develop  pouer 
by  means  of  a  surface  canal  extending  from  the 
upper  river,  the  circular  states  that  this  contract  is 
made  with  the  Ontario  Power  Company  because  of 
the  long  time  it  would  take  to  develop  power  at 
i.ockport.  It  would  thus  seem  that  the  possibility 
of  any  power  development  at  Lockport  is  very  re- 
mote. The  contract  for  power  and  the  construc- 
tion of  a  transmission  line  eastward  toward  Roches- 
ter indicates  that  transformer  stations  will  probably 


New  Members  of  the  Institute. 

The  following-named  persons  are  among  those 
elected  to  associate  membership  in  the  American  In- 
.stitutc  of  Electrical  Engineers  at  the  directors'  meet- 
ing in  New  York  city  on  November  25th: 

Adams,  Spencer,  Lima,  Peru. 

Ale.xander,  G.  R.,  Central  California  Electric  Company, 
Sacramento,    Cal. 

Beauj'on,  A.  R.,  East  Coast  Electric  Light,  Power  and  Ice 
Company,  West  Palm   Beach,  Fla. 

Berry,  M.  R.,  Pittsburg,  McKeesport  and  Connellsvillc 
Railway    Company,    Connellsville,    Pa. 

Carter,  H.   H.,   Barbados,  B.  W.   I. 

Dunstan,  A.  St.  C,  Alabama  Polytechnic  Institute,  Au- 
burn, Ala. 

Enstrom,  A.  F.,  Royal  Technical  Academy,  Stockholm, 
Sweden. 

Feilden,  T.  J.  V.,  Electrical  Magazine,  London,  England. 

Flowers,   A.    E.,    University   of    Missouri,    Columbia,   Mo. 

Gaiennic,  L.  R,,  Kinloeh  Telephone  Company,  St.  Louis, 
Rio. 

Goettling.  G.  M.  W.,  Edison  Electric  Illuminating  Com- 
pany, Boston,  Mass. 

Hammond,  Robert,  Westminster,  England. 

Harris,  W.  W.,  Union  Electric  Light  and  Power  Company, 
.St.  Louis,  Mo. 

Hesketh,  Thomas,  Folkstone  Electricity  Supply  Company, 
Folkstone,   England. 

Hill,  Lucicn.  West  Penn  Railway  and  Lighting  Company, 
Connellsville,   Pa. 

Lambert,  T.  B.,  Chicago,  111. 

Meyer,  H.  J.,  Shrevcport  Gas,  Electric  Light  and  Power 
Company,  Shreveport,  La. 

Moore,  W.   D.,   Lima,    Ohio. 

Morris,   D.    K.,   Birmingham,  England. 

Morse,  L.  G.   E.,  London,  England. 

Moses,   R.    P.,    Mt.    Copper   Company,  Taylor,   Cal. 

Newbery,  Jorge,  Buenos  Aires,  A.  R. 

Owen.  Llewelyn,  Peoria  Gas  and  Electric  Company,  Pcuria, 

Renstrom,    J.    A.,    Reyla   Power   Plant,    Pachuca,    Mexico. 

Skinner.  W.  E.,  Canadian  Westinghouse  Company,  Winni- 
peg,   Manitoba. 

Snyder,  H.  R.,  Louisiana  Purchase  Exposition  Company, 
St.  Louis,  Mo. 

Stone,  E.  W.,  Asheville  Telephone  and  Telegraph  Com- 
pany,  Asheville,    N.    C. 

Strickland,  T.  P.,  Sydney,  N.  S.  W. 

Walborn,    J.   G.,  Tclluride  Power  Company,  Provo,  Utah. 

Webb,  A.  C,  Sydney,  N.  S.  W. 


Business  Opportunities  Abroad. 

The  electric  street-railway  system  in  the  city -of 
Salzburg,   Austria,  is  to  be  extended. 

The  agents  of  the  city  of  Shanghai,  63  Leadenhall 
Street,  London,  England,  will  furnish  particulars 
ccncernini;  the  building  at  Shanghai  of  an  electric- 
railway  24  miles   in  length. 

Civil  Engineer  Alfio  Dini  of  Cremona,  Italy,  will 
furnish  particulars  concerning  the  erection  of  large 
electric  works  at  Cassano.  It  is  also  proposed  to 
build  an  electric  railway  between  Cremona  and 
Milan. 

The  Licenciado  Benjamin  Barrios,  in  the  City  of 
Mexico,  has  received  a  concession  for  building  an 
electric  railway  between  the  capital  and  the  city  of 
Puebla. 

The  town  of  Darjeeling,  British  India,  will  intro- 
duce electric  lighting. 

The  town  of  Guirgiu,  Roumania,  will  construct 
waterworks,  and  the  town  of  Botoschani  an  electric- 
lighting  plant. 

The  municipality  of  Almendralejo,  province  of 
Badojos,    Spain,    will    introduce    electric    lighting. 

The  telephone  system  of  Abyssinia  is  to  be  largely 
extended. 

Eleven  electric  cranes  are  to  be  contracted  for 
by  the  city  of  Client,  Belgium. 

The  Association  des  Industriels  de  France,  No. 
,3  Rue  de  Lutece,  Paris,  has  offered  a  prize  of  $1,500 
for  the  best  electric  meter  which  is  submitted  to 
it  by   December  31st  next. 


Prize  Design  for  an  Edison  Medal. 

At  a  recent  meeting  of  the  jury  appointed  to  se- 
lect a  design  for  an  Edison  medal  commemorating 
the  invention  of  the  incandescent  lamp,  the  compe- 
tition being  under  the  auspices  of  the  National 
Sculpture  Society,  there  were  present  J.  Q.  A.  Ward, 
chairman;  Daniel  C.  French  and  Augustus  Saint 
Gaudens,  for  the  National  Sculpture  Society,  with 
Edward  D.  Adams  and  T.  C.  Martin  appearing  for 
the  Edison  Medal  Association  and  on  behalf  of  the 
American  Institute  of  Electrical  Engineers.  After 
a  further  examination  of  the  29  designs  submitted 
in  competilion,  the  committee,  by  unanimous  action, 
awarded  f!  c  first  prize  of  $1,000  for  the  successful 
design,  including  its  execution  in  such  shape  and 
detail  as  will  permit  direct  reduction  to  medal  size, 
to  Mr.  James  Earl  Eraser.  The  second  prize  of 
$100  went  to  Mr.  Adolph  A.  Weinman,  and  the  third 
prize  of  $50  to  Miss  Evelyn  B.  Longman.  The 
successful  competitor,  Mr.  Fraser,  has  been  re- 
quested to  develop  his  design  for  final  consideration 
by  the  connniltec. 


Farmers  near  Kalispell,  Minn.,  are  reported  to 
have  organized  the  Flathead  Valley  Railroad  Com- 
pany, which  will  build  electric  lines  radiating  from 
Kalispell  to  various  parts  of  the  valley.  Much  of 
this  valley  is  now  without  transportation  facilities 
and  the  electric  lines  will  furnish  an  outlet  for  the 
prccuce  of  the  valley. 


December  3,  1904 


CORRESPONDENCE. 


Great  Britain. 

London,  November  16. — After  remaining  in  abey- 
ance for  nearly  three  months  the  offers  made  by 
I\Ir.  Robert  Hammond,  the  consulting  engineer  to 
the  Dublin  corporation,  to  take  over  and  run  the 
new  three-phase  station  which  has  recently  been 
erected  tliere,  came  up  for  further  consideration  last 
week.  It  will  be  remembered  that  in  consequence 
of  many  antagonistic  statements  as  to  the  eflkiency 
and  capabilities  of  the  works  erected  under  Mr. 
Hammond's  supervision,  this  gentleman  offered  to 
lake  sole  charge  of  the  works  for  a  period  of  seven 
years  and  to  sell  current  to  the  corporation  at 
i/id  per  unit,  his  remuneration  being  the  difference 
between  V  2d  and  anything  less  per  unit  at  which  he 
was  able  to  produce  electrical  energy.  Immediately 
those  individuals  who  had  been  loudest  in  their 
denunciation  of  the  probabilities  of  the  new  works, 
changed  their  opinion  and  argued  that  if  Mr.  Ham- 
mond could  do  these  things  and  hope  to  make  a 
profit,  assuredly  the  corporation  could  do  likewise, 
and  that  on  no  account  should  the  control  of  the 
works  go  out  of  the  hands  of  the  corporation.  In 
the  meantime  Mr.  Hammond  has  addressed  a  fur- 
ther communication  to  the  corporation  offering  it 
still  more  favorable  terms,  or  he  will  take  over  the 
entire  undertaking  for  21  years,  paying  the  interest, 
sinking  fund  and  depreciation  and  supplying  current 
at  present  prices.  Therefore  when  these  various 
proposals  came  before  the  corporation  for  considera- 
tion there  was  a  strong  muster  of  members;  but 
probably  in  view  of  the  later  offers  of  Mr.  Hammond 
the  desire  to  scoff  them  was  not  so  prominent  as  it 
has  been  since  August,  wlien  the  offer  was  first 
made.  It  is  true  that  the  chairman  of  the  electric- 
lighting  committee  strongly  urged  that  the  offers 
he  rejected  forthwith,  but  after  some  discussion  a 
proposal  to  form  a  special  committee  of  the  whole 
corporation  to  carefully  consider  the  matter  was  car- 
ried. 

The  latest  information  concerning  the  working 
of  the  Lorain  surface-contact  system  of  tramways 
at  Wolverhampton  is  to  the  effect  that  during  the 
last  12  months  it  has  been  entirely  satisfactory  and 
has  more  than  justified  its  claims  for  safety  and 
reliabilit}'.  The  maintenance  costs  are  being  re- 
duced and  there  is  a  strong  belief  that  the  total 
working  costs  for  the  present  year  will  be  consider- 
ably below  the  average  of  other  towns  where  the 
overhead  trolley  system  is  employed.  There  are 
now  20  miles  of  single  track,  while  there  were  only 
6J/2  miles  last  year,  and  there  are  30  cars  in  use  and 
10  more  on  order.  This  is  distinctly  encouraging 
and  it  would  appear  that  the  system  is  to  be  a  suc- 
cess in  England  in  spite  of,  and  not  because  of,  the 
Wolverhampton  corporation,  having  regard  to  ^\hat 
took  place  at  the  end  of  the  12  months'  trial  of  the 
system. 

Mr.  Alexander  Siemens  of  the  firm  of  Siemens 
Bros.  &  Co.,  London,  delivered  his  presidential  ad- 
dress to  the  Institution  of  Electrical  Engineers  last 
week.  Mr.  Siemens  is  a  prominent  member  of  the 
Empl03-ers'  Federation,  a  body  organized  in  oppo- 
sition to  trade  unionism,  and  it  was  not  surprising 
therefore  that  he  should  have  devoted  a  large  part 
of  his  address  to  this  matter.  His  point  was  that 
salvation  in  the  future  lay  in  cheapening  the  cost  of 
production,  and  that  this  obtained  while  the  present 
conditions  of  employment  of  labor  in  England  con- 
tinued to  exist.  There  was  not  sufficient  co-opera- 
tion between  masters  and  men  nor  sufficient  elas- 
ticitj^  in  trade-union  rules  to  allow  of  this  being 
done.  Later  on  in  his  address  Mr,  Siemens  argued 
in  favor  of  the  adoption  of  the  metric  system  of 
weights  and  measures  in  this  country  and  adduced 
much  the  same  Arguments  as  he  did  two  years  ago 
when  discussing  the  matter  at  the  Institution  in 
opposition  to  the  late  Sir  Frederick  Bramwell,  T\ho 
was  one  of  the  strongest  supporters  of  the  retention 
of  our  existing  system.  The  last  part  of  the  address 
was  devoted  to  the  question  of  improving  our  patent 
laws.  Mr.  Siemens  disapproves  of  the  system  of 
preliminary  search  adopted  in  America  and  to  be 
introduced'  here  by  the  new  act  which  comes  into 
force  next  Januar>-.  He  contends  that  this  should  be 
carried  out  by  the  patentee,  who  is  much  more  able 
to  judge  of  those  patents  which  may  anticipate  him. 
His  address  raised  several  controversial  points,  but 
as  the  rule  is  that  no  presidential  address  may  be 
discussed,  no  one  could  touch  upon  them.  In  all 
probability'-,  however,  a  discussion  will  be  in  the 
technical  press. 

Mr.  J.  W.  Swan,  F.  R.  S.,  inventor  of  the  incan- 
descent lamps,  has  been  created  a  knight  on  the 
occasion  of  the  king's  birthday,  and  the  Hon.  C.  A. 
Parsons  of  steam-turbine  fame  has  been  made  a 
commander  of  the  bath  (C  B.). 

The  County  Council  of  London  has  been  trying 
for  many  years  to  secure  parliamentary  powers  for 
running  tramways  over  the  Thames  bridges.  To 
foreigners  no  doubt  it  seems  strange  that  there  are 
so  few  means  of  communication  between  the  north 
and  south  of  London,  but  there  is  a  certain  sec- 
tion both  of  the  I-ondon  press  and  of  members  of 
Parliament  who  habitually  oppose  any  proposal  of 
the'  sort.  At  present  therefore  and  apparently  for 
many  years  to  come  people  coming  from  the  south 
of  London  to  the  city  have  to  disembark  on  the 
south  of  the  river  and  then  walk  some  half  a  mile 
or  more  to  their  work.     Once  again,  it  is  true,  the 
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council  intends  to  seek  parliamentaiy  powers  for 
these  tramways,  but  tlie  present  condition  of  legis- 
lation is  all  against  success. 

During  recent  years  many  large  schemes  of  tram- 
way intercommunication  haA'C  been  constructed  in 
the  Midlands  and  North  of  England.  Another  such 
network  has  been  put  into  operation  in  the  Leeds 
and  Wakeiield  district  of  Yorkshire,  and  the  total 
length  of  track  will  eventually  be  some  75  miles. 
In  spite  of  the  opposition  to  running  powers  by 
a  company  over  the  lines  of  the  Newcastle  corpora- 
tion this  new  company  has  already  arranged  for 
running  powers  over  the  Leeds  corporation  tram- 
ways, and  no  doubt  others  will  follow  as  the  lines 
are  extended.  The  company  has  its  own  power 
station,  where  three-phase  current  is  generated  at 
6.300  volts,  the  frequency  being  25  cycles  per  second. 
The  sub-stations,  which  are  at  present  four  in  num- 
ber, are  equipped  with  200-kilowatt  rotary  convert- 
ers. The  increase  in  the  number  of  undertakings 
such  as  these  will  no  doubt  have  an  accelerating 
effect  so  far  as  the  electrilication  of  our  railways  is 
concerned,  for  the  competition  now  set  up  by  elec- 
tric tramways  is  too  much  for  the  railway  com- 
panies to  cope  with  by  steam.  G. 


New  England. 

Boston,  November  26. — The  Boston  and  Provi- 
dence Street  Railway  Company,  which  will  build  a 
trolley  line  of  the  most  up-to-date  character  between 
the  two  cities  named,  has  organized  with  the  fol- 
lowing ioard  of  directors:  George  K.  Webster, 
North  Attleboro:  B.  D.  Sumner,  Henry  F.  Ross, 
F.  C.  Hinds,  Newton;  James  F.  Shaw,  P.  W. 
Sprague,  George  A.   Putnam,  Boston. 

At  the  annual  meeting,  on  November  22d,  of  the 
West  End  Street  Railway  Conipan}',  wdiich  is  under 
lease  to  the  Boston  Elevated  Railway  Company,  the 
board  of  directors  was  re-elected.  The  annual  re- 
port stated  that  there  had  been  a  net  increase  of 
$760,000  in  four  per  cent,  bonds  during  the  vear 
and  an  increase  of  the  capital  stock  by  the  addi- 
tional issue  of  3,000  shares,  which  netted  the  com- 
pany, premiums  included,  $269,970. 

The  annual  report  of  the  Boston  Rapid  Transit 
Commission,  which  has  the  supervision  of  subways 
and  tunnels  and  the  construction  thereof  in  Boston, 
has  just  been  issued.  The  document  contains  a  report 
upon  the  work  accomplished  in  building  the  new 
tunnel  from  East  Boston,  under  a  portion  of  the 
.  harbor,  to  connect  with  the  Boston  central  subway 
system.  Tliis  report  is  submitted  by  Howard  A. 
Carson,  the  commission's  chief  engineer.  There  is 
also  a  financial  statement  of  the  cost  to  date  of  the 
subway  system,  including  alterations,  the  total  being 
given  as  $4,134,758.05.  The  Boston  Elevated  paid 
as  rental  for  the  use  of  the  subway  for  the  year 
ended  June  30th  the  sum  of  $213,420.44. 

The  Massachusetts  railroad  commissioners  have 
authorized  the  Boston  and  Worcester  Street  Railway 
Company  to  issue  $160,000  20-year  4}i  per  cent, 
bond®,  for  track-building  work.  They  have  also 
authorized  the  Berkshire  Street  Railway  Company 
to  issue  $ioo.coo  20-year  5^  per  cent,  bonds  for 
extensions.  The  Worcester  and  Holden  Street  Rail- 
way Company  has  asked  the  commission  for  author- 
ity to  issue  $25,000  additional  stock  for  extensions. 

Following  the  announcement  that  the  Bristol 
County  Street  Railway  Company's  property  is  to  be 
sold  at  public  auction  comes  the  statement  that  simi- 
lar disposition  will  be  made  of  the  Middleboro, 
Wareham  and  Buzzards  Bay  system.  The  date  of 
sale  is  December  17th.  Both  roads  have  been  in 
financial  difficulty  and  in  the  hands  of  receivers 
(John  T.  Burnett  and  John  L.  Hall)  for  several 
months.  It  is  believed  that,  consolidation  of  the  two 
lines  would  enable  them  to  be  run  profitably,  and 
the  sale  may  result  in  such  a  change  of  management 
and  operation. 

In  the  town  of  Wilmington  about  75  signatures 
have  been  obtained  to  a  petition  in  behalf  of  a 
legislative  bill  for  the  chartering  of  an  electric  power 
company  to  utilize  the  waters  of  the  Deerfield  River 
and  its  tributaries  by  erecting  a  big  power  plant 
below  Readsboro.  Among  the  promoters  of  the 
project  are  R.  C.  Corson,  George  W.  Plumb  and 
Faxon  Bowen.  They  ask  for  the  right  to  erect 
poles,  run  wires  and  supply  light  and  power  to  the 
towns  of  the  Deerfield  Valley.  An  authorized  capi- 
tal  of  $200,000  is  contemplated. 

Practice  crews  are  operating  electric  trains  in  the 
East  Boston  tunnel  and  the  finishing  touches  are 
in  progress  on  the  stations  and  approaches  in  prep- 
aration for  the  opening  of  the  route,  which  is  ex- 
pected to  take  place  early  in  the  coming  month. 

The  New  Hampshire  Traction  Company  is  to  be 
reorganized,  holders  of  4'A  per  cent,  first-lien  sink- 
ing-fund bonds  and  certificates  of  indebtedness  hav- 
ing chosen  Charles  F.  Ayer  and  Alfred  D.  Foster 
of  Boston  and  Otto  T.  Banna  rd  of  New  York  as 
a  committee  for  the  formulation  of  the  plan.  The 
company,  which  w-as  organized  about  two  years  ago, 
controls  135  miles  of  electric  railway  in  New  Hamp- 
shire and  northeastern  Massachusetts,  comprising  the 
Amesbury  and  Hampton :  Seabrook  and  Hampton 
Beach ;  Haverhill  and  Plaistow ;  Haverhill,  Plaistow 
and  Newton :  Portsmouth  and  Exeter :  Dover,  Som- 
ersworth  and  Rochester :  Exeter,  Hampton  and 
Amesbury ;  Hudson,  Pelham  and  Salem ;  Haverhill 
and  Southern  New  Hampshire ;  Lawrence  and 
Methuen,  and  Lowell  and  Pelham ;  also  the  Rock- 
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ingham  County  Light  and  Power  Company  and  the 
Granite  State  Land  Company. 

The  new  electric  railway  from  New  Haven  to 
Wallingford,  Conn.,  was  opened  on  Wednesday,  No- 
vember 23d.  The  connecting  link  from.  Montowese 
to  Wallingford,  just  completed,  makes  a  through 
trip  from  New  York  to  Boston  by  trolley  possible, 
via  New  Haven,  Hartford  and  Springfield.  It  is 
owned  and  operated  by  the  Consolidated  Railroad 
Company. 

^  Work  has  begun  on  the  construction  of  the  tunnel 
m  the  Washington  Street  section  of  Boston,  and  the 
second  contract  for  one  of  the  sections  has  been 
let  to  Patrick  McGovern,  who  was  awarded  the  first- 
section  contract  about  a  fortnight  previous,  to  be 
completed  in  June,  1905.  B. 


New  York. 

New  York,  November  26. — The  subway  extension 
from  Ninety-sixth  Street  up  Lennox  Avenue  to  One- 
hundred-and-forty-fifth  Street  was  opened  without 
ceremony  at  midnight  on  Tuesday,  when  an  ordinary 
passenger  train  with  a  few  officials  on  board  and 
less  than  50  passengers  made  the  first  trip!  The 
Lennox  Avenue  stations  present  a  verv  unfinished 
appearance,  but  this  has  not  deterred  a  large  patron- 
age of  the  cars.  The  express-train  schedule  during 
the  non-rush  hours  has  been  augmented  so  that  there 
is  now  practically  a  three-minute  service  from  early 
rnorning  till  midnight  between  City  Hall  and  Ninety- 
sixth  Street,  the  trains  alternating  from  that  point 
up  the  west  and  east  branches.  The  connection  of 
tlie  subway  in  the  Bronx  is  timed  to  be  put  in. 
operation  at  midnight  tonight  in  advance  of  the  com- 
pletion of  the  tunnel  under  the  Harlem  River.  Sta- 
tistics show  that  during  the  first  four  weeks  of  oper- 
ation there  was  a  daily  average  of  more  than 
200,000  passengers.  There  have  been  a  few  mis- 
haps in  the  working  of  the  system,  but  no  really  seri- 
ous delays. 

The  East  Side  Civic  Club  met  on  Wednesday  to 
celebrate  the  opening  of  the  branch  of  the  subway 
on  Lenox  Avenue.  Club  members  strongly  urged 
that  a  new  East  Side  subway  be  built  to  free  the 
East  Side  from  its  present  congested  state,  and 
they  proposed  that  a  branch  should  also  be  built 
to  run  to  the  lower  East  Side,  running  across  town 
from  west  to  east. 

The  question  of  plans  for  future  subways  about 
New  York  city  depends  much  upon  the  question 
which  is  now  mooted  before  the  Rapid  Transit  Com- 
mission as  to  sending  before  the  Legislattire  a  bill 
including  a  provision  for  the  removal  of  the  clause 
from  the  present  act  exempting  subways  from  taxa- 
tion. The  commission  thinks  it  is  strong  enough 
now  to  demand  the  removal  of  such  an  exemption. 

It  is  alleged  that  the  Commercial  Cable  Company 
intends  to  unite  with  the  American  Telephone  and 
Telegraph  Company.  The  Commercial  Cable  Com- 
pany controls  the  Postal  Telegraph-cable  Company, 
but  is,  itself,  controlled  by  the  Mackay  company.  A 
step  which  is  believed  in  Wall  Street  io  point  toward 
the  rumored  consolidation  has  been  the  obtaining 
from  the  secretary  of  state  at  Albany  on  Wednesday 
a  certificate  of  "extension  of  purposes"  so  as  to  in- 
clude the  right  to  purchase,  hold  and  dispose  of  the 
bonds  and  securities  of  other  corporations. 

During  a  fire  early  last  Saturday  morning  much 
inconvenience  was  caused  by  the  cutting  of  the 
fire-alarm  cables.  At  the  investigation  which  en- 
sued Fire  Commissioner  Hayes  told  the  representa- 
tives of  the  New  York  Edison  Company  tliat  this 
practice  during  fires  was  quite  intolerable,  to  which 
the  representatives  of  the  Edison  company  answered 
by  proving  that  the  cable  cutting  was  entirely  an 
accident. 

Two  new  75-kilowatt  direct-current  generators 
driven  by  two  120-horsepower  engines  are  to  be 
installed  at  the  power  house  at  the  Brooklyn  end 
of  Brooklyn  Bridge. 

The  Magnetic  Control  Company  of  New  York 
city  was  incorporated  last  week  with  $1,000,000  capi- 
tal to  manufacture  electrical  and  magnetic  machinery. 
The  directors  are:  A.  Leonard  Brougham.  George 
W.  Giddings,  Albert  Graham,  Arthur  J.  Raymond 
and  Jackson  Wallace  of  Brookhm ;  Myron  D.  Law 
of  New  York  and  William  Klinger  of  Hoboken, 
N.  J. 

The  report  of  the  expert  electrician  appointed  by 
Secretary  Morton  on  the  proposition  Io  consolidate 
the  power  plants  at  the  Brooklyn  na\'y  yard  has 
been  received  by  the  secretary.  It  was  proposed  to 
provide  one  general  power  plant  in  place  of  the 
existing  separate  plants  now  in  use  for  each  bureau. 
The  report  has  not  yet  been  made  public,  but  it  is 
generally  supposed  that  it  favors  consolidation  in 
the  interest  of  economy.  D.  W.  W. 


Dominion  of  Canada. 

Winnipeg,  Man.,  November  26. — The'  City  Council 
of  Brandon,  Man.,  has  given  the  Western  Electric 
Light  and  Power  Company  of  Brandon  the  same 
privileges  as  those  enjoyed  by  the  Brandon  Electric 
Light  Company  and  the  company  now  goes  on  with 
its   work. 

The  Eau  Claire  Light  and  Power  Comoany  of 
Calgary,  N.  W.  T.,  has  been  given  a  contract  for 
lighting  the  streets  of  Calgarj-  and  will  immediately 
proceed  to  buy  and  install  an  arc-light  plant  for  tliat 
purpose.     Thomas  Underwood   is  mayor. 

The   Canadian   Northern   Telegraph   Company   is 
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building  an  additional  line  from  Winnipeg  to  Bran- 
don, Man.  This  new  line  will  run  along  the  Car- 
berry  extension  through  Portage  la  Prairie  as  far 
as  Carberry  and  thence  along  the  highway  to  Bran- 
don, thus  giving  the  company  two  routes  into 
Brandon. 

The  Vancouver,  Westminster  and  Yukon  Railway 
Company  has  taken  steps  to  have  a  telegraph  line 
established  between  \'ancouver  and  New  Westmin- 
ster. Mr.  E.  J.  Little,  general  superintendent  of 
the  Great  Northern  telegraphs,  has  been  looking  over 
the  proposed  line  preparatorj-  to  the  poling  and  wir- 
ing 

The  Bull  River  Falls  Power  and  Light  Company 
has  commenced  work  on  its  electric-power  plant  at 
Cranbrooke,  B.  C.  A  flume  two  miles  in  length  will 
be  built.  H. 


Toronto,  Ont..  November  26. — The  Board  of  Con- 
trol has  decided  to  buy  out  the  Consumers'  Gas 
Company  of  this  city  and  run  it  as  a  municipal  con- 
cern and  has  instructed  the  city  treasurer  to  pur- 
chase $1,000,000  worth  of  stock  as  a  beginning. 
R.  T.   Coady   is  the  city  treasurer. 

It  is  proposed  to  submit  a  proposition  to  the  tax- 
payers of  Westniount,  Que.,  for  authority  to  buy 
an  electric-light  plant  to  be  ran  as  a  municipal  plant. 
Part  of  the  power  will  be  obtained  from  a  garbage 
consumer.  The  estimated  cost  of  the  electric  plant 
and  the  garbage  consumer  is  $225,000. 

Experts  engaged  to  value  the  plant  of  the  St. 
Thomas  (Ont.)  Gas  and  Electric  Light  Company 
have  arrived  at  a  satisfactory  settlement  of  the  price 
to  be  paid  by  the  city  of  St.  Thomas.  The  sum  of 
$196,366.38  was  settled  upon  as  the  purcliasc  price 
of  the  works.  The  plant  will  be  overhauled  and  ad- 
ditions made  to  it.     W.  B.  Doherty  is  the  city  clerk. 

Harry  Symons  of  Toronto  has  made  a  successful 
application  before  the  Board  of  Railway  Commis- 
sioners at  Ottawa  on  behalf  of  the  Niagara-Welland 
Power  Company  for  four  permissions.  Two  of  them 
were  for  crossing  privileges  over  the  Grand  Trunk 
railway,  another  to  cross  the  Toronto,  St.  Catharines 
and  Niagara  electric  railway  and  the  fourth  was  to 
settle  the  mode  of  crossing  the  Toronto  and  Niagara 
Power  Company's  transmission  lines.  He  also  ob- 
tained permission  to  construct  a  canal  under  the 
tracks  of  the  Grand  Trunk  in  the  township  of  Stan- 
ford; also  for  the  construction  of  overhead  flumes 
over  the  Grand  Trank  tracks  in  the  same  township. 

Plans  have  been  prepared  for  a  new  power  house 
for  the  Southwestern  'Traction  Company  at  London, 
Ont.,  and  as  soon  as  the  site  has  been  chosen  tend- 
ers will  be  called  for.  The  building  and  equipment 
will  cost  about  $200,000.  A.  E.  Welch  is  the  man- 
ager of  the  company. 

The  Algoma  Power  Company  of  Berlin,  Ont.,  has 
been  incorporated  with  a  capital  stock  of  $100,000 
to  construct  and  operate  works  for  the  production 
and  distribution  of  electricity.  The  directors  are 
D.  B.  Detweller  and  C.  K.  Hagedorn  of  Waterloo, 
Ont.,  and  others.  H. 


Ohio. 

Qeveland,  November-26.— Events  of  the  last  week 
tend  to  straighten  out  the  affairs  of  the  Everett- 
Moore  syndicate.  The  Citizens'  Savings  and  Trust 
Company  of  Cleveland  purchased  about  $600,000  of 
the  Northern  Ohio  Traction  and  Light  gold  bonds 
at  a  fair  price  and  $60,000  bonds  were  sold  to  an- 
other synoicatc.  The  proceeds  of  the  latter  will  be 
used  to  reduce  the  floating  debt  to  $50,000.  The 
sale  of  $8,200,000  bonds  of  the  Detroit  United  was 
also  made  to  an  eastern  syndicate.  A  large  portion 
of  the  proceeds  of  this  sale  will  be  used  to  retire 
Iwndi  of  the  old  Detroit  Citizens'  Railway  Com- 
pany, which  are  due  in  July,  1905.  The  sale,  how- 
ever, clears  up  the  troubles  of  the  syndicate  in  that 
direction.  It  has  been  stated  that  the  indebtedness 
of  the  syndicate  has  been  reduced  from  $4,500,000 
to  $1,500,000  within  the  last  year.  A  member  of  the 
bankers*  committee  is  quoted  as  saying  that  within 
a  short  time  sufficient  funds  will  be  realized  to  clear 
up  the  affairs  and  put  the  business  wholly  in  the 
hands  of  the  syndicate. 

An  ordinance  was  introduced  in  the  City  Council 
at  Cleveland  a  few  days  .ago  for  the  purpose  of 
granting  the  Cuyahoga  Light  and  Power  Company 
a  franchise  to  operate  in  the  streets  and  alleys,  sub- 
ject to  existing  regulations.  This  is  the  new  com- 
pany that  was  incorporated  a  week  or  two  ago. 
City  Solicitor  Baker  says  that  the  council  has  no 
power  to  grant  a  franchise  to  the  new  company,  as 
the  statutes  provide  that  where  a  lighting  plant  is 
already  in  operation  in  a  city,  a  vote  of  the  people 
is   required   for   a   franchise  for  a   new   company. 

A  resolution  has  been  prepared  by  the  Cleveland 
Board  of  Health  which  has  for  its  purpose  the 
limiting  of  the  number  of  persons  who  shall  ride 
upon  any  one  street  car.  The  number  shall  not 
exceed  as  many  passengers  as  can  be  seated  on  all 
the  seats  and  half  as  many  again  standing,  and  the 
conductor  of  the  car  is  expected  to  be  responsible 
for  the  violation  of  the  rule. 

Cars  on  the  Columbus,  Urbana  and  Western  will 
be  in  operation  from  Columbus  to  Fishinger's  Mill 
by  December  loth.  The  portion  of  the  road  now  in 
operation   is  producing  a  good  income. 

The  Lake  Shore  Electric  has  allied  itself  with  the 
Clover  Leaf  in  making  Fair  rates  to  St.  Louis. 
Considerable  b.-'iness  has  already  been  originated 
by  the  electric  road. 


Captain  J.  Benson  Foraker  is  having  a  private  car 
constructed  that  will  be  unique  in  many  respects. 
As  far  as  possible  electrical  devices  will  be  used  for 
a!'  purjioses.  The  buffet  will  have  a  complete  elec- 
trical cooking  outfit. 

G.  B.  Saltzgaber  is  promoting  an  electric  line  from 
Van  Wert  to  St.  Marys,  where  it  will  connect  with 
the  Toledo  and  Ohio  Central. 

The  Springfield,  Charleston,  Washington  and 
Chillicothe  road  has  been  completed  to  a  point  near 
South  Charleston,  and  the  first  car  made  a  trip 
over  it  a  few  days  ago. 

It  has  been  decided  to  use  a  current  of  2,500 
volts  instead  of  1,750  in  the  electrocution  of  crim- 
inals in  the  penitentiary  hereafter.  The  last  electro- 
cution required  three  applications  of  the  current. 
With  an  increased  current  there  will  be  little  danger 
of  death  not  taking  place  on  the  first  application, 
although  it  may  be  necessary,  it  is  said,  to  make 
some  arrangements  to  prevent  burning  the  flesh 
where   the    sponge   electrodes   contact. 

Cleveland  councilmen  are  still  working  to  arrange 
some  plan  for  a  cross-town  line.  The  people,  espe- 
cially of  the  eastern  portion  of  the  city,  are  clam- 
oring  for   accommodations   of  this   kind. 

C.  W.  Comstock.  president  of  the  Cincinnati, 
Georgetown  and  Portsmouth  Railway  Company,  is 
building  an  electric  line  from  Bethel  to  Felicity, 
Ohio.  The  new  line  will  touch  the  Cincinnati. 
Georgetown  and  Portsmouth  at  Bethel  and  will 
form  a  feeder  for  it.  The  extension  of  the  original 
line  to  Russellville  is  almost  completed.  In  a  dis- 
tance of  3'/>  miles  there  are  trestles  300  feet  long 
and  50  feet  high.  O.  M.  C. 

Indiana. 

Indianapolis.  November  26. — The  Evansville  and 
Henderson  Traction  Company  has  not  yet  estab- 
lished its  right  to  cross  the  Ohio  River  on  the  Hen- 
derson bridge,  and  for  that  reason  the  Board  of 
Public  Works  has  granted  the  company  an  extension 
of  time  in  which  to  begin  the  work  of  building  the 
load. 

At  a  recent  meeting  of  the  directors  and  officials 
of  the  Evansville  and  Eastern  Electric  Railway 
Company,  reports  submitted  showed  that  the  work 
on  the  line  was  being  rushed  according  to  contract 
and  that  the  affairs  of  the  company  were  in  first- 
class  condition.  W.  H.  McCurdy,  president  of  the 
Hercules  Buggy  Company,  was  elected  to  succeed 
L.  E.  Fricke  on  the  board  of  directors,  and  F.  W. 
Reitz  was  elected  vice-president,  to  succeed  J.  W. 
Fuquay. 

S.  W.  Williams,  Dr.  C.  W.  Benham  and  other 
promoters  of  the  Western  Indiana  Traction  Com- 
pany, with  principal  of^ces  in  Vincennes,  have  re- 
centb^  returned  from  New  York,  where  they  suc- 
ceeded in  financing  the  proposed  road  for  $1,250,000 
W'ith  the  Trust  Company  of  America.  The  road 
will  be  constructed  -in  the  immediate  future  and 
will  run  through  several  towns  in  Knox  County,  and 
thence  to  Terre  Haute. 

The  stockholders  of  the  Columbus,  Greensburg 
and  Richmond  Traction  Company  held  their  annual 
meeting  in  the  company's  office  in  Indianapolis  on 
November  19th,  and  elected  directors,  who  chose 
the  following-named  officers :  President.  H.  F.  Hol- 
land ;  vice-president,  Walter  McConaha :  secretary, 
A.  H.  Carter ;   treasurer,  William  P.   Mycr. 

More  than  usual  interest  attaches  to  the  filing  of 
articles  of  incorporation  by  several  traction  com- 
panies during  the  w-eek,  because  of  the  large  de- 
velopment they  promise.  The  first  of  these  is  the 
Interstate  Traction  Company,  with  principal  office  in 
Bluffton.  Ind.  The  capital  stock  is  placed  at  $150,- 
000.  The  object  of  the  company'  is  stated  to  be  for 
the  construction  and  operation  of  a  traction  line 
from  Marion.  Ind..  to  the  city  of  Lima.  Ohio,  ex- 
tending through  Grant,  Huntington.  Wells  and  .\d- 
ams  Counties  in  Indiana,  and  the  counties  of  Van- 
wert  and  Allen  in  Ohio — a  distance  of  go  miles. 
The  incorporators  are  C.  H.  Bundv  of  Marion,  F. 
M.  Caldwell,  J.  H.  Painter,  John  C.  Curtis.  E.  L. 
Murry.  J.  S.  Postal,  A.  G.  King  and  A  L  Sharpe 
of    Biuffton 

Another  new  company  is  the  Indianapolis,  New- 
castle and  Toledo  Electric  Railway  Company,  in- 
corporated with  a  view  of  building  a  system  of 
electric  traction  lines  that  will  touch  27  eastern 
towns  and  cities  and  sen'e  an  estimated  population 
of  150,000.  The  capital  of  the  company  is  $3,500,000, 
and  large  blocks  of  the  stock  have  been  subscribed 
for  by  the  following  promoters  of  the  large  en- 
terprise: R.  M.  Churchman,  D.  M.  Parry  and  W. 
E.  Stevenson  of  Indianapolis,  E.  H.  Bundy,  C.  S. 
Hcrnley,  F.  M.  Ingler  of  Newcastle  and  Eli  ilaroni 
and  C.  N.  Mikels  of  Frankfort.  The  new  company 
absorbs  the  Indianapolis,  Newcastle  and  Winchester 
company,  incorporated  a  few^  weeks  ago,  the  pro- 
posed line  of  E.  T.  Ice  from  Newcastle  to  Muncie 
and  the  projected  line  of  C.  N.  Mikels  from  New- 
castle to  Richmond.  All  of  the  proposed  branch 
lines  will  parallel  steam  lines  with  the  exception 
of  the  Maxwell  branch  to  Greenfield.  Mr.  C.  S. 
Hernley,  vice-president  and  general  manager,  while 
in  Indian.apolis  to  file  the  papers  said :  "There  is 
a  necessity  for  a  straight  short  line  between  Indi- 
anapolis and  Lake  Erie.  There  is  a  growing  section 
of  the  country  to  be  served,  besides  we  expect  to 
do  a  good  freight  business  by  piercing  the  oil  fields 
and  transporting  oil  to  the  Belt  road  in  Indianapolis. 


According  to  present  plans,  the  power  house  will 
be  constructed  at  Newcastle." 

As  the  result  of  a  street-railway  war  in  Michigan 
City,  the  _  Chicago,  South  Shore  and  South  Bend 
Electric  Traction  Company  proposes  to  build  a  road 
in  10  days.  Nearly  a  year  ago  the  company  obtained 
a  franchise  to  build  its  line  in  Michigan  City,  with 
the  condition  that  the  line  was  to  be  in  operation 
by  December  i,  1904.  An  extension  of  time  was 
denied  by  the  council,  and  the  company  immediately 
began  the  preparation  to  build  the  link  through  the 
city  within   the  prescribed  time. 

The  Indianapolis  and  Cincinnati  Traction  Com- 
pany has  received  two  new  cars  for  freight  and 
baggage — the  first  of  a  large  installment  of  new 
equipment  ordered  for  the  line  to  be  opened  between 
Indianapolis  and  Rushville  in  a  few  days.  The 
Shelbyville  branch  will  also  be  equipped  for  hauling 
freight   at  the   same  time. 

The  American  Lighting  Company  of  Baltimore, 
Md.,  is  bidding  against  the  Evansville  Gas  and 
Electric  Light  Company  for  lighting  the  streets  of 
Evansville  for  five  years.  The  bids  by  the  American 
company  will  be  on  several  different  styles  of  lamps. 
Indications  point  to  higher  rates  than  there  are  in 
force  at  present. 

Manager  Reynolds  of  the  Northwestern  Traction 
Company  announces  that  the  company  is  now  ready 
to  furnish  farmers  along  its  line  with  electricity 
for  various  uses.  He  says  there  is  no  question  that 
electricity  is  an  economical  power  for  use  on  the 
farm  for  the  operation  of  farm  machinery  and  light- 
ing buildings.  "We  are  now  ready  to  take  up  the 
question  with  prospective  customers  and  make  such 
arrangements  and  rates  as  will  I>e  entirely  satisfac- 
tory to  them,"  said  he. 

The  Kokomo  Electric  Company  has  been  incorpo- 
rated to  carry  on  a  general  manufacturing  and  trad- 
ing business  in  electrical   supplies  and  appliances. 

The  Chrisney  Electric  Light  Company  has  incor- 
porated with  a  view  to  installing  an  electric-light 
plant  in  Chrisney,  Spencer  County.  S.  S. 

Northwestern  States. 

Minneapolis,  November  26. — John  Harry  is  mak- 
ing preparations  to  put  in  an  electric-light  plant  at 
Alma,  Wis. 

H.  R.  Healy  has  sold  the  electric-light  system  at 
W,';verly,  Iowa,  to  the  city,  the  consideration  being 
$1,^500. 

An  ordinance  has  been  framed  at  Iowa  City,  Iowa, 
.granting  a  franchise  to  the  Iowa  City-Davenport 
Interurban  Railway  Company. 

Dr.  W.  F.  Pierce  and  others  of  Carson.  Iowa, 
propose  building  a  troUev  line  from  Carson  to  Coun- 
cil  Diuffs. 

An  electric  railway  from  Vinton,  Iowa,  to  Belle 
Plaine   is  projected. 

Plans  have  been  perfected  to  build  an  electric 
raihvay  from  Kenosha,  Wis.,  to  Lake  Geneva. 

The  Omaha  (Neb.),  Lincoln  and  Beatrice  Inter- 
urban Raihvay  Company  is  planning  to  handle 
freight,  in  addition  to  its  passenger  traffic,  as  soon 
as  its  new  line  is  completed. 

.\n  electric-light  plant  will  be  put  in  at  Melrcse, 
Minn. 

The  Jordan  (Minn.")  Electric  Light  and  Heating 
Company  will  install  a  large  storage  battery  in  order 
to  give  a  24-hour  service.  F.  J.  Leonard  has  been 
elected  president  and  J.  E.  Casey  secretary  of  the 
company.  R. 


Michigan. 

Detroit,  November  26. — The  Standard  Electric 
Company  has  begun  suit  against  the  Scenic  Railway 
Company  to  foreclose,  under  an  alleged  mechanics' 
lien,  on  the  buildings,  machinery,  etc. 

The  Adrian  and  Ami  Arbor  Electric  Railroad 
Company  has  asked  the  Ann  Arbor  council  for  a 
franchise  and  agrees  to  have  the  line  in  operation 
18  months  after  a  franchise  is  granted. 

It  is  understood  that  the  General  Electric  Com- 
pany is  figuring  on  estimates  to  convert  the  branch 
of  the  ]\Iichigan  Central  railroad  running  south 
through  Sturgis  to  Goshen,  Ind..  into  an  electric 
line.  Estimates  and  designs  are  being  gotten  out 
for  the  electric  locomotives  to  operate  the  line.  It 
is  understood  that  the  Westinghouse  Electric  and 
Manufacturing  Company  of  Pittsburg  is  also  fur- 
nishing estimates  and  plans.  The  road  passes 
through  fine  farming  country,  and  if  converted  into 
an  interurban  line  will  handle  passengers  and  freight. 
This  will  be  the  first  steam  road  in  Michigan  to  be 
converted   into  an   electric   railway. 

.^  director  of  the  Detroit,  Monroe  and  Toledo 
Short  Line  recently  stated  that  a  contract  had  been 
made  with  the  Holland  Palace  Sleeping  Car  Com- 
pany of  Indianapolis  to  furnish  the  sleepers  to  be 
run  out  of  Detroit  to  Cleveland,  and  it  is  under- 
stood that  this  arrangement  will  go  into  effect  in  the 
near    future. 

It  is  now  quite  certain  that  the  Detroit-Bay  City 
electric  line  will  Ije  constructed.  The  right-of-way 
is  practically  all  secured.  There  is.  however,  con- 
siderable doubt  in  Pontiac  as  to  the  road  coming 
through  that  city.  On  November  3d  the  council 
.granted  the  company  a  franchise  allowing  20  days 
for  its  acceptance. 

The  Coldwater  Common  Council  has  granted  a 
franchise  to  the  Toledo  and  Michigan  electric  rail- 
road,  to  be   built  to   Coldwater    from   Adrian,   next 
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season.  The  roadbed  is  already  graded  to  a  large 
extent.  Tlie  franchise  for  the  Battle  Creek  and 
Coldwatcr  electric  railway  was  up  for  final  passage, 
but  Promoter  Griffin  declined  to  accept  the  terms 
and  requested  its  withdrawal. 

Beginning  Monday,  the  Detroit,  Ypsilanti,  Ann 
Arbor  and  Jackson  electric  railway  will  inaugurate 
its  new  limited  service.  The  company  is  now  ar- 
ranging the  runs,  which  will  include  several  inno- 
vations. It  is  expected  to  do  away  with  the  special 
students'  tickets,  w'hich  have  been  sold  to  students 
attending  the  uni\ersity  and  otlier  schools  at  the 
rate  of  $7  per  1,000  miles.  It  is  said  that  nearly 
100  students  travel  between  Ann  Arbor  and  Ypsi- 
lanti every  day. 

The  Wayne  Automobile  Company  of  Detroit  has 
filed  articles  of  association,  incorporating  for  $300,- 
coo.  Of  this  capital,  $S,20O  has  been  paid  in  cash 
and  $24,000  in  other  property,  including  the  assets 
of  the  ^^'ayne  Automobile  Company,  at  present  lo- 
cated in  Detroit.  The  stockholders  are  Charles  L. 
Palms,  ^^■iIliam  Kelly,  Roger  J.  Sullivan,  J.  B. 
Book  and  E.  A.   Skae.  C.  G.  W. 


Rocky  Mountain  States. 

Salt  Lake  City,  Utah,  November  24. — The  Washoe 
Power  and  Development  Company  has  nearly  com- 
pleted its  canal  and  electrical  power  plant  which 
will  supply  electrical  energj'  for  the  cities  of  Sparks 
and  Reno,  Nev.  As  the  buildings  are  now  almost 
ready  for  the  installation  of  machinery  and  the 
canal,  which  has  been  in  course  of  construction  for 
two  years,  will  be  finished  within  a  month  or  two, 
it  is  stated  by  the  management  that  the  new  plant 
will  be  thoroughly  equipped  and  in  operation  by  the 
first  of  March  of  ne.xt  year.  The  plant  will  have  an 
initial  capacitj'  of  1,000  horsepower,  this  to  be  in- 
creased later  to  3.000.  The  company  was  incorpo- 
rated in  1S92  with  J.  E.  Humphrey  as  president, 
John  Evans,  vice-president,  and  F.  H.  Norcross,  sec- 
retar?-.  The  authorized  capitalization  of  the  com- 
pany is  $300,000. 

I.  B.  Perrine,  whose  headquarters  are  at  Boise, 
Idaho,  has  filed  upon  the  waters  of  Trout  Creek,  near 
the  Blue  Lakes,  where  a  fall  of  50  feet  will  generate 
1,200  horsepower,  and  at  which  point  he  proposes 
to    construct    an    electric    plant. 

The  Idaho  Power  and  Transportation  Company 
is  preparing  to  commence  work  on  the  construction 
of  a  dam  at  Idaho  Falls,  Idaho,  with  a  view  to  the 
installation  of  a  power  plant  at  that  point. 

Preliminary  steps  for  organizing  a  company  to 
construct  a  series  of  electric  railways  branching 
from  Kalispell,  ilont.,  to  all  parts  of  the  valley, 
have  been  taken  by  the  Chamber  of  Commerce  of 
Kalispell.  F.  W.  Tinkel  heads  a  committee  on  or- 
ganization. 

The  Havre  Electric  Company  has  been  incor- 
porated at  Havre,  Mont.,  with  a  capital  stock  of 
$100,000.  The  incorporators  are  H.  W.  Turner,  M. 
Hebgen,  J.  H.  Smart  and  others  of  Butte,  Mont. 

Frank  Brown,  manager  of  the  Jumbo  mine  at 
Lewiston,  Idaho,  has  purchased  a  complete  electric 
power  plant  to  be  installed  at  the  mine  by  January 
1st.  This  plant  will  furnish  sufficient  power  for  all 
the  mining  machinery  on  the  property.  G. 


Pacific  Slope. 

San  Francisco,  November  25. — Daily  communica- 
tion is  now  maintained  between  the  space-telegraph 
stations  at  Mare  Island  and  Goat  Island,  but  the 
signal  service  from  the  Farallons  has  been  discon- 
tinued. The  Navy  Department,  however,  is  to  re- 
establish the  system  soon,  and  George  E.  Hanscom 
will   be   sent   out   to  install   the  apparatus. 

The  San  Francisco  Gas  and  Electric  Company  is 
striving,  by  means  of  injunction  suits,  to  prevent  its 
only  dangerous  rival,  the  Mutual  Electric  Light 
Company,  from  laying  wires  in  the  various  impor- 
tant thoroughfares  in  San  Francisco.  Two  injunc- 
tions have  been  obtained.  The  Mutual  Electric  Light 
Company  is  constructing  a  power  house  at  Spear 
and  Folsom  Streets,  and  is  laying  a  duct  12  inches 
square  containing  11  electric  w'ires,  down  Market 
Street.  The  work  includes  two  underground  sta- 
tions in  each  block,  about  six  feet  deep,  seven  feet 
long  and  five  feet  wide,  made  of  brick  and  topped 
v.ilh  an  iron  cover.  The  ducts  are  made  of  wood, 
covered  with  tar  or  creosote.  The  San  Francisco 
Gas  and  Electric  Company  claims  that,  being  laid 
in  close  proximity  to  its  gas  mains,  electrolysis  will 
take   place   and    great   damage  will   result. 

The  Peerless  Electrical  Works,  284  Stevenson 
Street,  San  Francisco,  is  doing  the  electric  wiring 
in  the  new  building  being  erected  on  Commercial 
Street,  opposite  the  United  States  Treasury  Building. 

A  huge  15-foot  bow-lder  rolled  upon  the  flume  of 
the  American  River  Electric  Power  Company's 
power  house  near  Stockton  recently,  and  the  service 
w:s  cut  off  for  some  time. 

The  ^Martland  Electrical  Company  is  doing  the 
electrical  work  in  a  building  in  course  of  construc- 
tion  at  235   Third    Street,    San    Francisco. 

The  trustees  of  Santa  Ana,  Cal.,  have  adopted 
an  ordinance  granting  to  the  Los  Angeles-Interurban 
Railway  Company  the  right  to  construct  and  main- 
tain  an   electric   railway  in  the  city   of   Santa  Ana. 

Work  is  to  begin  within  a  year  on  the  proposed 
electric  railway  between  Santa  Maria  and  Guada- 
lupe, Cal..  the  franchise  for  which  has  been  granted. 

D.  L.  Huntington,  general  manager  of  the  Wash- 


ington Power  Company,  states  that  it  will  be  but 
a  short  time  before  conditions  at  Post  Falls,  Wash., 
win  be  such  that  the  company  will  have  a  power 
plant  there  with  a  capacity  of  18,000  horsepower. 
It  is  understood  that  the  company  will  in  the  near 
future  begin  extensive  improvements  on  the  plant 
at  Spokane,  Wash.,  with  a  view  of  increasing  the 
capacity  in  that  city. 

The  Spokane  Southern  Traction  Company,  pro- 
moted by  Mark  F.  Mendenhall  of  Spokane,  Wash., 
has  increased  its  capital  stock  from  $500,000  to 
$2,000,000,  and  has  enlarged  its  plans  from  the  build- 
ing of  an  electric  road  across  Moram  Prairie  to 
building  across  the  Palouse  country  to  Colfax.  A 
traffic  contract  has  been  closed  with  the  Washington 
Power  Company  to  enter  the  city  over  the  power 
company's  lines.  Plans  are  completed  and  finances 
are  assured  for  the  construction  of  a  main  trunk 
hue  and  several  branches,  aggregating  over  100  miles 
in  length. 

The  Cuyamaca  Mining  Company,  which  is  devel- 
oping the  Stonewall  mine  in  the  Cuyamaca  Moun- 
tains near  San  Diego,  Cal.,  will  erect  an  electric 
plant   in   the  near   future. 

The  Thomas  Day  Company  is  furnishing  the  elab- 
orate electric  fixtures  for  the  Security  Savings  Bank 
Building  on  Montgomery  Street,  near  California 
Street,  San   Francisco,  at  a  cost  of  $2,000. 

An  ordinance  has  been  presented  to  the  City  Coun- 
cil of  Seattle,  Wash.,  providing  for  the  submission 
to  the  people  of  a  proposition  to  issue  bonds  in 
the  sum  of  $.?50,ooo  for  the  distribution  of  lights 
to  the  residence  districts.  An  ordinance  has  also 
been  piesented  instructing  the  Board  of  Public 
Works  to  purchase  from  the  Seattle  Electric  Com- 
pany its  street-lighting  circuits  and  appurtenances 
connected  therewith. 

The  Pacific  Electric  Railway  Company  has  a  large 
force  of  men  at  work  double-tracking  its  line  be- 
tween Hermosa  and  Redondo,  Cal. 

The  Weidenthal-Gosliner  Electric  Works  mill  in- 
stall the  electric  wiring  and  apparatus  for  M'ary  T. 
Rae  in  an  eight-story  building  on  Powell  Street, 
near  O'Farrell,  San  Francisco.  The  work  will  cost 
$i,ogi.  •■•- 

The  Loon  Lake  Water  and  Power  Company  has 
been  incorporated  at  San  Francisco  by  S.  Forbes, 
C.  Forbes,  W.  Gregory  and  others.  The  capital 
stock  is  $200,000.  . 

Attorney  L.  F.  Puter,  representing  the  North 
Mountain  Power  Company,  has  presented  a  petition 
to  the  supervisors  of  Humboldt  County,  Cal.,  for 
a  power  franchise.  The  date  of  its  sale  has  been 
fixed  for   December   15th. 

The  Joshua  Hendy  Machine  Works  has  secured 
the  contract  for  the  wiring  of  the  large  building 
being  erected  in  San  Francisco  on  Sacramento  Street, 
near  Drumm.  A. 


PERSONAL. 


Nelson  Stow,  said  to  be  the  first  builder  and 
operator  of  an  electric  street-car  system  in  Bing- 
hamton,  N.  Y.,  died  at  his  home  in  Binghamton,  on 
November  20th. 

Frank  H.  Bristol,  vice-president  of  the  Bristol 
Company  of  Waterbury,  Conn.,  manufacturer  of 
recording  instruments,  was  instantly  killed  on  No- 
vember 2ist  by  a  fast  passenger  train  which  struck 
his  closed  automobile  in  which  he  was  crossing  the 
tracks  of  the  New  Haven  Railroad  in  Waterbury. 
Mr.  Bristol  was  prominent  in  Waterbury  and 
throughout  the  state. 

William  J.  Hammer  of  New  York,  well  known  as 
a  consulting  electrical  engineer  and  an  enthusiastic 
electrical  collector,  was  in  Chicago  last  week,  on 
his  way  to  St.  Louis,  where  he  has,  or  did  have,  a 
remarkable  historical  exhibit  of  incandescent  lamps, 
which  was  one  of  the  features  of  the  display  in  the 
Palace  of  Electricity.  Mr.  Hammer  was  also  one 
of  the  electrical  jurors    of  award. 

Thomas  D.  Lockwood,  Dr.  Louis  Duncan,  Dr.  F. 
A.  C.  Perrine,  Charles  F.  Scott  and  W.  S.  Barstow, 
all  prominent  in  the  electrical  industry,  have  be- 
come members  of  the  faculty  of  the  Polytechnic  In-_ 
stitute  of  Brooklyn  in  a  consultatory  capacity.  In 
the  order  named,  each  will  be  identified  with  a 
special  branch,  as  follows:  Telephony,  telegraphy 
and  patent  practice;  electric  traction;  electric  power 
transmission;  commercial  engineering;  central-sta- 
tion engineering. 

Frank  E.  Scovill,  superintendent  of  the  Austin 
Electric  Railway  Company  of  Austin,  Texas,  was 
tendered  an  oyster  roast  by  the  employes  of  the 
company  on  the  occasion  of  his  recent  departure 
for  Laredo,  Texas,  where  he  assumes  the  manage- 
ment of  the  street-car  company  of  that  city.  The 
employes  presented  Mr.  Scovill  a  handsome  gold 
watch  and  chain.  Several  hundred  of  Mr.  Scovill's 
personal  friends  in  Austin  also  made  the  occasion 
of  his  departure  a  memorable  one  to  him  by  a 
gathering  at  the  Austin  Club,  where  he  was  presented 
a  large  diamond  stud. 

The  following-named  persons  were  registered  at 
the  booth  of  the  Western  Electrician  at  the  World's 
Fair,  St.  Louis,  last  week:  H.  G.  Belcher; 
William  N.  Mclntyre,  Sparta,  111.;  William  Mc- 
Fadden,  National  Soldiers'  Home,  Wisconsin; 
J.  W.  Johnson,  Almont,  Iowa;  W.  C.  Hoover, 
Springfield     Traction     Company,     Springfield,     Mo.; 


E.  N.  Hardy,  Union  Light  and  Power  Com- 
pany, St.  Louis,  Mo.;  W.  H.  Venghn,  I.  C.  R.  R., 
Evansville,  Ind. ;  F.  W.  Mullen,  St  Louis,  Mo. ;  Mr. 
and  Mrs.  A.  C.  Berny,  Worcester,  Mass.;  Harry 
Little,  East  St.  Louis,  111. ;  Sig.  Losos,  East  St. 
Louis,  111.;  Herbert  Baker,  Chatfield,  Ohio. 

A  dispatch  from  Boston  says  that  two  15-year-old 
boys  of  that  city  have  established  wireless  telegraphic 
connection  between  their  homes,  half  a  mile  apart. 
This  recalls  the  fact  that  30  days  after  the  appear- 
ance of  the  first  published  accounts  of  Bell's  in- 
vention of  the  telephone  two  New  York  boys  had 
built  and  were  successfully  operating  an  experi- 
mental telephone  system  of  their  own.  These  two 
boys  have  since  achieved  distinction  in  the  electrical 
field,  and  have  for  many  years  been  allied  in  busi- 
ness. They  are  Prof.  Francis  B.  Crocker  of  Co- 
lumbia University  and  Dr.   S.   S.  Wheeler. 

Frank  J.  Colbert  died  at  his  home  in  Detroit  on 
November  12th  in  his  31st  year.  Some  months  ago 
he  went  to  Milwaukee  to  act  as  private  secretary 
to  Mr.  G.  F.  Randall,  president  of  the  National  Elec- 
tric Company.  While  acting  in  that  capacity  he  was 
taken  ill  and  was  brought  home  for  treatment.  His 
progress  for  a  time  was  favorable,  but  an  operation 
was  tiltimately  deemed  advisable,  from  the  effects 
of  which  he  never  recovered.  Several  years  ago 
Mr.  Colbert  was  business  representative  in  Chicago 
of  the  Electrical  Review  of  New'  York.  He  was  a 
bright,  engaging  young  man,  gentle  in  manner,  with 
a  kec-n  appreciation  of  the  humorous  in  life.  He 
was  universally  liked,  and  the  news  of  his  death 
will   be   distressing  to  all  who  knew    him. 

The  report  in  Chicago  on  Monday  morning  that 
Miss  Maud  and  Master  Stanley  Arnold,  children 
of  Bion  J.  Arnold,  who  are  with  their  mother  at 
C-olorado  Springs,  Colo.,  had  lost  their  way  on  a 
lonely  part  of  Pike's  Peak,  caused  considerable 
anxiety  to  Mr.  Arnold  and  his  friends.  The 
children,  17  and  15  years  old,  respectively,  had 
climbed  Pike's  Peak  on  Saturday  in  company  with 
a  companion.  On  the  return  trip  darkness  overtook 
them  and  they  were  compelled  to  spend  the  night 
without  shelter  in  the  mountains,  having  lost  the 
trail  in  the  darkness.  Searching  parties  were  sent 
out,  but  the  anxiety  of  Mrs.  Arnold  and  friends 
was  relieved  at  noon  on  Sunday,  when  the  young 
people  returned  to  Colorado  Springs,  having  found 
the  trail  themselves.  A  telegram  from  Mrs.  Arnold 
stated  that  the  children  had  been  safely  returned. 

Dr.  Louis  Duncan,  who  is  known  throughout  the 
technical  world  for  his  attainments  in  electrical 
work,  has  become  associated  with  the  staff  of  the 
AUis-Chalmers  Company  of  Milwaukee.  Dr.  Dun- 
can has  been  retained  by  the  Allis-Chalmers  Com- 
pany as  an  expert  in  electrical  patent  work  in  con- 
nection with  its  electrical  department,  the  Bullock 
Electric  Manufacturing  Company  of  Cincinnati. 
This  connection  has  only  recently  been  made  pos- 
sible by  the  retirement  of  Dr.  Duncan  from  the  chair 
of  electrical  engineering  at  the  Massachusetts  Insti- 
•tute  of  Technology,  to  which  he  was  appointed  in 
1892.  Finding  that  it  would  be  impossible  to  do 
justice  to  the  Institute,  unless  he  gave  up  his  con- 
stantly growing  business  as  a  consulting  engineer 
and  expert.  Dr.  Duncan  decided  to  resign  his  chair. 
He  will  continue  to  make  his  headquarters  in  New 
York. 


ELECTRIC  LIGHTING. 

The  Ramona  Light,  Heat  and  Power  Company 
of  Ramona,  I.  T.,  has  been  incorporated. 

A  new  electric-light  plant  has  just  been  finished 
at  Lynch,  Neb.,  the  first  light  being  furnished  last 
week. 

The  Board  of  Public  Works  of  Oneida,  N.  Y.,  is 
receiving  bids  for  lighting  the  streets  and  public 
places. 

The    Norton   Light   and   Cold    Storage    Company 
has  been  incorporated  at  -Norton,  Kan.,  with  a  capi- 
'  tal  stock  of  $35,000. 

The  new  electric-lighting  system  of  Sandersville, 
Ga.,  has  just  been  completed  and  a  satisfactory  test 
of  the  lights  was  made. 

The  Nebraska  Lighting  Company  has  been  incor- 
porated with  a  capital  stock  of  $100,000.  The  com- 
pany  will  be  located  in   Plattsmouth,   Neb. 

The  machinery  for  the  new  power  house  at  New- 
berry, S.  C,  has  been  received  and  the  old  arc  lamps 
will  soon  be  replaced  with  improved  street  lamps. 

The  City  Council  of  Hobart,  Okla.,  recently 
bought  the  electric-light  plant  for  $74,000,  but,  it  is 
said,  after  an  indignation  meeting  in  the  town  the 
action   was   rescinded. 

The  El  Paso  Gas  and  Electric  Company  of  El 
Paso,  Texas,  has  been  incorporated  with  capital  of 
$500,000  by  Barret  Ridgely  of  Washington,  D.  C, 
George  Goodnow  of  Waukegan,  111.,  and  others. 

Articles  of  consolidation  and  merger  of  the  Ne- 
gaunee  and  Ishpeming  (Mich.)  Street  Railway  and 
Electric  Company  with  the  Negaunee  Gas  Light 
Company  have  been  recorded.  The  new  corporation 
will  be  known  as  the  Marquette  County  Gas.  Light 
and    Traction    Company   and    will    be   capitalized   at 
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$400,000.  The  directors  are  Tliomas  A.  Rockwell 
and  Thomas  B.  Clerk  of  Evanston,  111.;  George  A. 
Rockwell  of  Oshkosh.  Wis.;  John  H.  Brj-ant,  Jr., 
of  Chicago,  and  E.  B.  Finch  of  Ishpeming,  Mich. 

The  Patterson  Street  Lighting  Company  of  St. 
Paul,  Minn.,  with  $50,000  capital  lias  been  incorpo- 
rated by  Charles  Patterson,  Thomas  McDermott  and 
others. 

S.  C.  Dorrell  of  Walnut  Ridge,  Ark,,  and  asso- 
ciates contemplate  building  a  $25,000  electric-light 
plant  in  Pocahontas,  Ark.,  where  they  have  applied 
for  a   franchise. 

A  new  electric-light  plant  is  to  be  established  in 
Atlanta,  Ga.,  by  the  Peachtree  Lighting  Company, 
just  organized,  by  Arnold  Broyhs,  Martin  Amorous 
and  Edward  Brown. 

The  municipality  of  Barcellos,  Portugal,  offers  a 
30-year  concession  for  the  erection  of  an  electric- 
light  and  power  plant.  The  company  must  furnish 
the  town  with  160  i6-candlepower  incandescent  lights 
and  six  50-candlepower  arc  lights  for  $1,620  a  year. 

The  Denver  Gas  and  Electric  Company,  Denver, 
Colo.,  continues  to  send  out  cards,  booklets  and  fold- 
ers, adorned  with  attractive  pictures  and  catchy  sen- 
tences intended  to  set  prospective  customers  think- 
ing about  the  company's  products  and  the  advan- 
tages in  using  them. 

The  municipal-light  plant  located  in  East  Joplin, 
Mo.,  was  destroyed  by  fire  a  few  days  ago.  The 
East  Joplin  fire  department  apparatus  in  the  same 
building  was  also  destroyed.  The  department  at 
that  time  was  answering  a  call  in  another  part  of 
town.     Tlie   loss   is   probably  $75,000. 

The  Yankton  Improvement  Company  of  Yankton. 
J.  D.,  has  been  organized  with  a  capital  stock  of 
$100,000,  with  Isaac  Piles,  William  S.  Stockwell, 
Sanford  G.  Donaldson  as  incorporators.  The  plan 
is  to  ask  the  City  Council  for  a  franchise  to  build 
and  operate   an   electric-light  and  gas   plant. 


ELECTRIC  RAILWAYS. 

A  new  electric-railway  company  is  applying  for  a 
franchise  in  San  Jose,  Cal.,  from  the  western  part 
of  the  city  to  Santa  Teresa. 

The  electric  railway  of  the  Indian  Territory  Trac- 
tion Company  from  South  McAlester  to  Harts- 
horne  is  expected  to  be  completed  by  January  1st. 

Traffic  on  the  Aurora,  Elgin  and  Chicago  third- 
rail  line  during  October  was  exceptionally  good 
and  the  report  shows  good  gains  in  earnings.  The 
gross  receipts  from  the  month  were  $42,712.  The 
net  earnings  were  $21,511  and  $18,799,  respectively, 
for   October,    1904   and   1903. 

Horace  E.  Andrews  and  J.  J.  Stanley  of  Cleve- 
land have  inspected  the  Fonda,  Johnstown  and 
Gloversville  road,  which  parallels  a  portion  of  the 
New  York  Central  in  New  York,  and  it  is  reported 
that  negotiations  are  now  under  way  for  its  pur- 
chase by  the  Vanderbilt  interests. 

Colonel  W.  H.  Chase  of  Toledo,  Ohio,  is  pro- 
moting an  electric  railway  between  Kansas  City  and 
St.  Louis,  a  distance  of  225  miles.  Congressman 
J.  H.  Southard  of  Toledo  is  interested  in  the  plan 
and  it  is  stated  that  it  has  been  financed.  The  route 
is  22  miles  shorter  than  the  shortest  line  now  in 
operation  between  the  two  cities.  The  plans  include 
high-grade    construction. 

The  Circuit  Court  in  Cleveland,  Ohio,  has  de- 
clared invalid  the  Denison  Avenue  franchise  of  the 
Forest  City  Railway  Company,  better  known  as  the 
"three-cent-fare  street-car  line,"  on  the  groimd  that 
the  company  did  not  have  the  necessary  frontage 
consent.  An  injunction  against  the  company  was 
allowed.  Mayor  Tom  L.  Johnson  is  credited  with 
being  irlerested   in  the  company. 

Suit  has  been  brought  to  prevent  the  St.  Louis 
Transit  Company  surrendering  its  lease  to  the 
United  Railways  Company  of  St.  Louis  and  to  re- 
quire Brown  Bros.  &  Co.  of  New  York,  who  ne- 
gotiated the  deal,  to  return  all  stocks,  bonds  and 
other  securities  received  from  the  Transit  company 
since  September  i,  1904.  The  defendants  named  in 
the  suits  are  the  United  Railways  and  Transit  com- 
panies. 

The  Chicago  City  Council  at  its  last  meeting  re- 
jected an  order  for  the  appointing  of  a  committee 
to  investigate  the  genuineness  of  the  petition  for  a 
referendum  of  all  franchises  for  street-car  companies 
at  the  spring  election.  The  petition  contains  133,- 
903  signatures  and  it  was  estimated  that  to  do  the 
work  of  investigating  in  a  thorough  manner  would 
cost  the  city  $25,000.  The  council,  by  refusing  to 
investigate  the  petition,  takes  it  for  granted  that 
the  document  is  all  right. 

George  C.  Webb  has  been  appointed  receiver  for 
the  Blue  Grass  Consolidated  Traction  Company  of 
Lexington,  Ky..  which  was  incorporated  with  a 
capital  s;ock  of  $7,000,000  to  build  a  system  of  in- 
terurbaii  roads  about  Lexington  and  the  central 
part  of  the  state.  Tlie  property  of  the  company, 
which  consists  largely  of  valuable  franchises,  will 
he  sold  at  public  auction.  It  is  believed  the  com- 
pany will  realize  enough  to  pay  all  debts.  Senator 
("leorge  B.  Davis  of  Detroit  controls  the  company. 
Il  is  understood  that  the  Cincinnati  Trust  Company 


will  underwrite  $7,000,000  bonds  of  the  Blue  Grass 
Traction  Company  and  it  will  thus  be  able  to  go 
aiiead  with  its  plans  of  extending  operations  and 
building  new  roads.  A  line  from  Lexington  to  Ver- 
s.'tilles  is  a  possibility  within  the  next  12  months. 

A  resolution  was  placed  before  the  City  Council 
of  Evanston,  III.,  recently  to  allow  the  Chicago, 
Milwaukee  and  St.  Paul  railroad  to  change  its  mo- 
tive power  from  steam  to  electricity.  This  is  be- 
lieved to  be  a  forerunner  of  the  proposed  plan  to 
make  connections  with  the  Northwestern  Elevated 
railroad,  and  it  is  said  that  if  the  resolution  is  ap- 
proved the  railroad  company  may  sublet  the  privi- 
lege to  the  Chicago  and  Alilwaukee  Electric  Rail- 
road Company,  which  now  operates  cars  between 
Waukegan  and  Evanston.  The  measure  was  re- 
ferred  to   the   transportation   committee. 

The  Chicago  and  Southern  Traction  Company  has 
just  been  incorporated  by  Chicago  men,  who  propose 
to  begin  work  on  the  building  of  an  electric  railway 
from  Chicago  to  Kankakee,  with  stations  at  Har- 
vey, Homewood,  Matteson,  Monee,  Peotone,  Man- 
teno.  Tucker  and  Bradley.  The  stockholders  have 
elected  William  S.  Reed  president.  Attorney  Charles 
F.  Davies  vice-president,  John  B.  Reed  secretary, 
and  Robert  Woods  of  Indianapolis  treasurer.  Mr. 
Davies  said  that  more  than  two-thirds  of  the  right- 
of-way  had  been  secured  and  that  the  capitalization 
of  $100,000  would  be  increased  to  $5,000,000  and 
work  started  as  soon  as  possible. 

Alderman  Foreman,  chairman  of  the  Chicago  local 
tf;  nsportation  committee,  has  received  a  letter  from 
Haakon  Erikson,  manager  of  the  Christiania  (Nor- 
way) municipal  street  railways,  in  which  he  asks 
advice  on  how  to  treat  the  traction  problem  in  the 
capital  of  Norway.  He  states  that  the  Christiania 
City  Council  soon  must  settle  the  question  of  taking 
oxer  the  property  of  a  great  private  tramway  com- 
pany, the  franchise  of  which  expires  in  1905,  the 
city  having  power  to  acquire  the  tangible  holdings 
at  their  real  value.  The  company  has  asked  a  new 
franchise.  He  wants  a  short  account  of  the  state 
of  Chicago's  traction  question  and  "its  further  sup- 
posable  results,"  Alderman  Foreman  does  not  know 
what  his  reply  will  be,  but  says  it  will  be  "inter- 
esting." 


the  statement — facts  and  figures.     The  circular  is  a 
neat  form  of  advertising  literature. 


MISCELLANEOUS. 


SOCIETIES  AND  SCHOOLS. 

At  the  next  meeting  of  the  Electrical  Section  of 
the  Western  Society  of  Engineers,  which  will  be 
held  in  Chicago  on  December  i6th.  Prof,  Henry 
Crew  of  Northwestern  University  will  lecture  upon 
"Modern  Theories  of  Electric  Arc  and  Spark," 

Secretary  Dudley  Farrand  of  the  National  Elec- 
tric Light  Association  has  notified  the  members 
with  regard  to  the  annual  meeting  of  the  Under- 
writers' National  Electric  Association,  to  be  held 
in  New  York  city  on  December  7th.  A  number  of 
interesting  changes  and  revisions  of  rules  as  to 
wiring,  fixtures  and  other  matters  relative  to  electric- 
light  and  power  supply,  that  deeply  affect  the  wel- 
fare of  the  central-station  industry,  are  to  be  con- 
sidered. The  National  Electric  Light  Association, 
which  has  always  followed  insurance  questions 
closely,  is  taking  an  active  and  vigilant  interest  in  all 
that  tends  to  perfection  of  methods  and  increase  of 
safety. 


PUBLICATIONS. 


A  circular  from  the  G.  and  C.  Merriam  Company 
of  Springfield,  Mass.,  publisher  of  Webster's  Inter- 
nal-onal  Dictionary,  calls  attention  to  the  new  edi- 
tion of  that  work  which  has  recently  been  issued 
containing  2,380  pages,  5.000  illustrations  and  25,000 
new  words,  bringing  it  abreast  of  the  growth  of  the 
hr£,uage. 

"Automatic-start  Induction  Motors"  is  the  title  of 
bulletin  No.  3062,  coming  from  the  Emerson  Elec- 
tric Manufacturing  Company  of  St.  Louis.  The 
bulletin  describes  clearly  the  advantages  of  the 
motors,  which  are  a  new  type.  A  diagram  of  field 
connections  is  also  given  which  aids  in  obtaining 
a  clear  understanding  of  the  apparatus.  Dimension 
drawings  and  data  upon  the  different  tvpes  are  con- 
tained in  the  bulletin  for  convenience  in  ordering. 

William  Roche  of  New  York  city,  who  is  the 
manufacturer  of  a  large  number  of  specialties  in  the 
electric  line,  such  as  dry  batteries,  gas-engine  ig- 
niters, spark  plugs,  spark  coils,  flashlight  cigar 
lighters,  etc,  has  issued  a  small  catalogue  describing 
these  articles  collectively.  There  is  besides  the 
mere  description  of  apparatus  considerable  helpful 
information  given  in  the  booklet,  such  things  being 
treated  as  the  insulation  of  the  secondary  circuit  of 
induction  coils,  regulation  of  the  rheotome,  make- 
and-break  mechanism,  etc,  all  of  which  apparatus 
has  its  periods  of  being  vexatious  to  the  operator. 

"The  time  has  come  when  every  business  man  in 
Brooklyn  and  every  householder  whose  income  is 
sufficient  to  meet  the  ordinary  requirements  of  a 
comfortable  existence  can  afford  and  can  enjoy  the 
notable  comforts  and  conveniences  of  an  electric 
service"  is  the  announcement  which  comes  from 
the  Edison  Electric  Illuminating  Company  of  Brook- 
lyn in  the  form  of  a  circular.  This  bold  assertion 
is  not  all  tiiat  is  contained  in  the  little  circular,  how- 
ever, but  it  contains  also  that  which  goes  to  prove 


A  large  party  of  northern  and  southern  capitalists 
recently  visited  the  Narrows  on  the  Y'adkin  River 
near  Salisbury,  N.  C,  where  the  Whitney  Reduc- 
tion Company  will  soon  begin  active  operations. 

Sir  Ernest  Cassel,  the  well-known  Anglo-Ger- 
man financier  who  made  all  the  monetary  arrange- 
ments for  the  great  Nile  (Egypt)  dam  works  and 
who  is  a  close  friend  and  trusted  adviser  of  King 
Edward,  is  in  this  country  in  connection  with  the 
establishment  on  the  banks  of  the  Nile  of  a  sys- 
tem of  trolley  motors  for  the  towing  of  barges  and 
dahabiyeh.  'IJiis  will  relieve  the  traffic  of  the  rail- 
road to  upper  Egypt  and  will,  it  is  said,  enable  the 
conveyance  of  passengers  and  freight  in  one-tenth 
of  the  time  hitherto  required  to  dispatch  them  by 
water,  steamboat  traffic  being  very  much  restricted. 

A  deadlock  has  arisen  between  Mayor  Fagan  of 
Jersey  City  and  President  Thomas  N.  McCarter  of 
the  Public  Service  Corporation,  which  organization 
controls  all  the  electric  power,  motor  and  lighting 
companies  in  North  New  Jersey.  The  mayor  washed 
to  inaugurate  extensive  improvements  in  the  main 
streets,  and  having  got  the  public  sanction  requested 
the  company  to  co-operate.  The  president  answered 
by  protesting  against  the  mayor's  treatment  of  the 
company  he  represented,  and  he  refused  to  take 
any  steps  in  this  direction  until  certain  vexatious  re- 
quirements against  the  company  are  withdrawn. 

The  executive  committee  of  the  Philadelphia  Fire 
Underwriters'  Association  in  a  bulletin  to  members 
calls  the  attention  of  the  public  to  the  dangers  to 
life  and  property  from  Christmas  displays,  decora- 
tions, signs,  etc.  in  churches,  public  buildings,  mer- 
cantile establishments  and  especially  department 
stores.  The  use  of  Christmas  greens,  harvest  speci- 
mens and  other  inflammable  materials,  such  as  dra- 
peries, scenery,  cotton  to  represent  snow  and  the  like 
(especially  in  connection  with  electric  and  other 
lighting  systems)  is  decidedly  an  increase  of  hazard, 
it  being  impossible  to  make  displays  of  that  nature 
perfectly  safe. 


TRADE  NEWS. 


The  Phoenix  Iron  Works  Company  of  Meadville, 
Pa.,  states  that  the  International  Philippine  Jury  of 
the  Exposition  at  St.  Louis,  in  its  capacity  of  as- 
sociate of  the  board  of  the  Exposition,  under  the 
presidency  of  Secretary  of  War  Taft,  has  awarded 
the  company  a  gold  medal  for  the  compound  engine 
exhibited  in  the  power  plant  of  the  Philippine  Gov- 
ernment  Board. 

O,  G.  Remington,  representative  of  the  firm  of 
Wm.  McLean  &  Co.,  Melbourne,  Australia,  has  been 
in  this  country  some  few  weeks  in  behalf  of  his 
firm  and  is  about  leaving  for  a  week  in  England  and 
on  the  Continent.  M'r.  Remington  intends  to  be 
in  New  York  again  about  December  21st  for  a  few 
days,  en  route  back  to  Australia,  where  he  will  be 
open  to  negotiations  from  any  manufacturer  desir- 
ing an  Australian  connection  who  has  lines  to  offer 
of  merit.  His  New  Y'ork  address  is  care  of  Astor 
House.  His  company  already  handles  exclusively 
in  Australia  the  products  of  a  number  of  large 
American    electrical    concerns. 

Suits  have  been  brought  against  the  Jaeger  Minia- 
ture Lamp  Manufacturing  Company  of  New  Y'ork 
city  and  the  American  Endoscopic  Company  of  Prov- 
idence, R.  I,,  for  infringement  of  an  incandescent 
lamp  on  a  patent  granted  to  Thomas  A,  Edison,  No, 
444,550,  in  which  suits  the  Edison  Electric  Light 
Company  is  complainant.  Two  suits  in  which  the 
General  Electric  Company  is  complainant  have  also 
been  started  against  the  Germania  Electric  Lamp 
Company  for  infringement  of  patents  to  Spiller  & 
Massey,  No.  537,493,  and  Mark  H.  Branin,  No. 
.  532,760.  The  bills  of  complaint  in  these  four  suits 
were  filed  on  November  22d. 

The  Bureau  of  Supplies  and  Accounts,  Navy  De- 
partment, is  inviting  sealed  proposals  until  Decem- 
ber 13th  for  furnishing  the  navy  yards  at  Boston, 
Mass.,  Newport,  R.  I.,  and  Portsmouth,  N.  H.,  with 
a  quantity  of  motors,  starling  panel,  rheostats,  gen- 
erating sets,  signal  boxes,  controlling  apparatus  for 
Westinghouse  rotary  converters,  desk  fans,  ventilat- 
ing sets,  Weston  ground  detector,  signal  cable,  mag- 
net wire,  arc  lamps  and  miscellaneous  electrical  ma- 
terial. A  list  of  articles  required,  together  with 
blank  forms  of  proposal,  will  be  furnished  bidders 
upon  application  to  the  navy  pay  offices  in  the  cities 
mentioned    or    to    the    bureau    at    Washington. 

The  Providence  Engineering  Works  of  Provi- 
dence, R.  I.,  one  of  the  oldest  exclusi\e  builders  of 
large  power  steam  engines,  has  decided  to  go  into 
the  electrical  field  and  to  supply  electric  motors  of 
smaller  power  than  the  steam  machines,  which  it 
has  a  repntalion  for  building.  After  exhaustive 
investigations  and  tests  extending  over  many  weeks 
the  Providence  concern  adopted  the  Storey  motor  as 
the  machine  with  which  to  make  its  entrance  into 
the  electrical  field.  Mr.  Storey,  it  is  said,  has 
been  endeavoring  to  organize  a  company  to  manu- 
facture and  sell  his  variable-speed  motor  and  other 
electrical '  devices,  but  instead  has  closed  a  contract 
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T\'ith  the  Providence  company  for  the  extensive 
manufacture  and  marketing  of  his  motors  under  the 
Storey  name  and  supervision. 

The  plant  of  the  United  States  Carbon  Company 
of  Cleveland,  Ohio,  is  for  sale.  It  is  well  located 
as  regards  railroad  and  shipping  facilities  and  has 
its  own  po\ver  plant,  lighting  and  heating  system 
with  all  modern  conveniences.  Full  information 
may  be  had  by  addressing  the  Guardian  Savings  and 
Trust  Company  of  Cleveland. 

The  Lee  Paper  Company  of  Vicksburg.  Mich.,  has 
just  ordered  a  200-kilowatt  generator  from  the  North- 
ern Electrical  Manufacturing  Comoany  of  Madison, 
Wis.,  for  the  equipment  of  its  new  mill.  This  is  the 
most  recent  in  a  long  series  of  sales  of  Northern 
apparatus  in  paper-mill  work,  the  most  prominent 
installation  being  the  plant  of  the  Consolidated  Water 
Power  and  Paper  Company  of  Grand  Rapids,  Wis., 
resently  described  in  the  Western  Electrician. 


I 


BUSINESS. 


E.  R.  Crolius  &  Son  of  Chicago,  manufacturers  of 
the  Star  soldering  stick,  call  attention  to  the  fact 
that  this  stick  has  been  on  the  market  for  over  lo 
years  and  on  account  of  its  convenience  and  effect- 
iveness has  given  universal  satisfaction.  Another 
product  of  this  company  well  received  by  the  trade 


is  the  Crolius  commutator  compound,  which  also  is 
in  wide  use.  To  anyone  not  yet  familiar  with  the 
soldering  stick  or  the  commutator  compound  a  free 
sample  will  be  sent  by  the  manufacturers  on  request. 

The  American  Electric  Fuse  Company  of  Chicago, 
New  York  and  Atlanta,  manufacturer  of  the  Allen- 
Bradley  electric-crane  controller,  announces  that  it 
is  now  prepared  to  accept  orders  for  all  sizes  of 
electric  controllers.  The  company  has  been  busy 
in  the  last  six  months  preparing  for  the  market  a 
number  of  new  designs  of  controllers.  Three 
months'  free  trial  are  given  with  the  privilege  of 
returning  the  goods  if  not  satisfactory  and  also  one 
year's  guarantee  against  any  repairs.  The  company 
before  Januarj'  ist  will  have  a  complete  line  of 
rheostats  of  all  types  which  it  will  sell  under  the 
same  guaranty  as  the  crane  controllers. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia has  recently  closed  the  following  contracts 
for  Chloride  accumulator  installations :  Two  three- 
wire  batteries  for  the  Union  Electric  Light  and 
Power  Company  of  St.  Louis ;  one  three-wire  bat- 
tery and  one  exciter  battery  for  the  Edison  Electric 
Illuminating  Company  of  Boston;  one  three-nire 
battery  for  the  Rochester  Railway  and  Light  Com- 
pany and  an  increase  in  the  capacity  of  the  first 
battery  installed;  an  exciter  battery  for  the  Inter- 
borough    Rapid    Transit    Company,    New    York;    a 


railroad  regulating  battery  for  the  Public  Works 
Company,  Bangor,  M'e.  ;'a  lighting  and  power  bat- 
tery for  the  New  Y'ork  Hall  of  Records,  and  a  large 
number  of  residential  and  isolated  lighting  batteries. 

The  Abner  Doble  Company,  San  Francisco,  Cal., 
engineers,  has  been  aw'arded  the  grand  prize  for  its 
exhibit  of  a  i/o-horsepower  tangential  water  wheel. 
The  wheel  develops  170  horspower  at  a  speed  of 
700  revolutions  per  minute  with  a  water  pressure  of 
300  pounds  per  square  inch,  equivalent  to  a  hydraulic 
head  of  nearly  700  feet. 

The  Central  Electric  Company  of  Chicago  is  send- 
ing out  circulars  to  the  trade  calling  attention  to 
the  fact  that  it  is  prepared  to  supply  from  Chicago 
stock,  Christmas-tree  lighting  outfits  and  states  that 
the  figures  it  is  able  to  quote  are  unusually  at- 
tractive. The  outfit  contains  27  lamps,  two-candle- 
power,  of  assorted  colors,  red,  green,  blue,  frosted, 
canary  and  amber.  There  are  24  sockets  and  27 
lamps,  the  three  extra  being  included  in  case  of 
breakage.  The  sockets  are  waterproof  and,  being 
enclosed,  eliminate  the  possibility  of  an  electric 
shock;  50  feet  of  lamp  cord,  attachment  plug  for 
Edison  or  T.-H.  base,  as  specified  are  supplied.  Each 
socket  has  three  strands  of  eight  lamps  each,  which 
properly  distributes  the  lamps.  The  entire  outfit 
will  cover  a  space  15  by  18  feet,  enough  illumination 
to  light  a  room  30  by  30,  with  a  12-foot  ceiling. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


775^3^0.  Variable-speed  Motor.  Mathias  Pfatis- 
cher,  Philadelphia,  Pa.  Application  filed  April 
7.  1904- 

Connections  include  the  coils  of  alternate  poles  in 
shunt  relation  to  the  armature,  and  other  connections 
include  other  alternate  coils  in  series  relation  with  the 
armature.  Means  are  arranged  to  adjustably  vary  the 
strength  of  the  field  in  the  shunt  coils  independently  of 
the  series  coils  whereby  the  armature  is  enabled  to 
rotate  at  variable  speed  and  variable  load  in  either  di- 
rection without  sparking  and  without  variation  in  the 
position  of  the  brushes.      (See  cut.) 
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775-31 1-  Motor  Case  and  Gear.  Leroy  S.  Pfouts, 
Canton,  Ohio.  Application  filed  August  15, 
1904. 

Mechanical  features  of  a  motor  gearing  and  casing  are 
the  basis  of  the  patent. 

775,3'^7'  Electric  Controller.  Harry  C.  Smith  and 
George  E.  Lippert,  Chagrin  Falls,  Ohio.  Ap- 
plication filed  April  2,   1904. 

lu  an  electric  controller  are  combined  a  cylinder,  a 
piston  contained  in  the  cylinder  and  arranged  to  be 
moved  in  one  direction  by  fluid  pressure,  other  means 
for  moving  the  piston  in  the  opposite  direction,  a  con- 
tact piece,  a  swinging  arm  connected  and  movable  with 
the  piston,  a  swinging  contact  piece  on  the  swinging 
arm  and  arranged  to  be  moved  into  and  out  of  engage- 
ment  with   the   first- mentioned    contact  piece. 

775,322.  Insulated  Rail-joint.  George  A.  Weber, 
New  York,  N.  Y.,  assignor  to  the  Weber  Rail- 
way-joint Manufacturing  Company,  New  York, 
N.  Y.     Application  filed  January  27,  1904. 

An  insulated  rail  joint,  having  insulation  beneath  the 
base  of  at  least  one  rail,  has  a  holding  device  in  the 
form  of  a  piece  of  tape  of  suitable  material  interlaced 
with  the  insulation  and  suitably  held  in  position  in  the 
joint   for   maintaining    the    insulation    in   position. 

7757334-  Alternating-current  Electric  Motor.  Ben- 
jamin G.  Lamme,  Pittsburg,  Pa.,  assignor  to 
the  Westinghouse  Electric  and  Manufacturing 
Company.     Application  filed  February  27,   1904. 

An  electric  motor  having  field- magnet  pole  pieces 
provided  with  slots  parallel  to  the  armature  axis  con- 
tains also  neutralizing  conductors  that  extend  through 
the  slots  and  around  the  spaces  between  the  pole  pieces 
and  magnetizing  coils  that  surround  the  pole  pieces  and 
the  adjacent  portions  of  the  neutralizing  conductors. 

775j337-  Wireless  Telephone.  Roberto  L.  de 
Moura,  New  York,  N.  Y.  Application  filed  Oc- 
tober 4,  1901. 

In  a  ^-stem  of  wireless  telephony  is  a  call  device  com- 
prising a  microphone,  a  tube  carrying  the  microphone  at 
one  end,  a  receiver  at  the  other  end,  an  enlargement  in 
the  tube  intermediate  of  its  ends,  and  openings  in  the 
enlargement  to  permit  communication  between  the  outer 
air  and  the  contained  air  column.      (See  cut.) 

775,358.  Street-car  Fender.  Joseph  M,  Wilderman, 
St    Louis,    Mo.,   assignor  of  one-half  to  Louis 
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J.    Ringe,    St.    Charles,    Mo.      Application   filed 
March   12,   1903. 

The  car  fender  is  arranged  to  be  held  in  a  partly 
raised  position  by  an  energized  electromagnet.  Upon 
the  de-energization  of  the  magnet  the  fender  is  let  drop 
to   its  lowest  position. 

775j38o.  Cash  Register  with  Distant  Indication. 
William  H.  Muzzy,  Dayton,  Ohio,  assignor  to 
the  National  Cash  Register  Company,  Jersey 
City,  N.  J.     Application  filed  January  28,  1904. 

Incandescent  lamp  signals  to  correspond  to  the  va- 
rious keys  on  the  cash  register  are  thrown  into  and 
out  of  circuit  by  the  keys  and  indicate  the  respective 
keys  and  cash  drawers. 

775.39*^-  Electrical  Signaling  Apparatus.  Sewall 
Cabot,  Brookline,  Mass.  Application  filed 
March  23,  1904. 

Combined  with  a  control  line  is  an  operating  electro- 
magnet, a  preparatory  electromagnet,  armatures  for  the 
magnets,  closure  contacts  and  electric  connections  be- 
tween the  control  line  and  the  coils  of  the  electromag- 
nets and  between  the  respective  coils  of  the  electro- 
magnets, of  which  the  closure  contacts  are  reciprocally 
controlled  by  the  armatures. 

775,408.      Electrical   Register   and   System   Therefor. 

Louis    A.    Schmidt,    Chicago,    111.      Application 

filed  February  5,  1904. 

A  registering  device  for  telephones  comprises  two 
counter  members  and  co-operating  transmitter  devices 
connected  in  circuit  with  the  respective  main  lines, 
means  for  effecting  a  relative  movement  of  the  coun- 
ters and  corresponding  transmitter  devices  to  take  a 
tactual  reading  of  the  positions  of  the  counters  and 
transmit  such  reading  over  the  main  lines,  and  inde- 
pendently operable  responsive  devices  connected  in  cir- 
cuit with  the  main  lines  at  a  receiving  station  remote 
from   the    meter    station. 

775,416.  Electric  System  of  Transmission.  Charles 
G.  Burke  and  Edward  J.  Burke,  Brooklyn, 
N.  Y.,  assignors  of  twenty-one  thirtieths  to  John 
Q.  A.  Whittemore,  Boston,  Mass.  Application 
filed   December   17,    1903. 

An  automatic  transmitter  has  means  associated  with  it 
for  sending  signals  of  different  intensities.  The  ap- 
paratus includes  sending  and  receiving  aerials,  a  re- 
corder, and  means  responsive  to  the  different  intensities 
for  causing  the  recorder  to  record  the  different  indica- 
tions sent. 

775,442.  Electric  Arc  Lamp.  Tito  L.  Carbone,  Ber- 
lin,  Germany.     Application  filed  April   19,  1904. 

An  arc  lamp  comprises  a  frame  with  a  base  and  top 
piece  and  inclined  bars  connecting  the  base  and  top. 
Holders  slide  on  the  inclined  bars  and  carry  converging 
carbons. 

775,445.  Controlling  Switch  for  Electric  Circuits. 
Maxwell  W.  Day,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.  Y.     Application  filed  May  9,  1904. 

In  a  controlling  switch  for  electric  circuits  are  a 
rotatable  shaft,  a  controller  drum  carried  by  the  shaft, 
stationary  contacts  adapted  to  be  engaged  by  the  drum, 
two  stationary  commutators  concentric  with  the  shaft, 
resistances  connected  to  the  commutators,  and  a  bridging 
member  carried  by  the  shaft  and  engaging  the  com- 
mutators, the  points  of  engagement  of  the  member  with 
the  two  commutators  being  relatively  displaced  with 
reference  to  the  segments  of  the  commutators. 

775j453-  Regulating  Dynamo-electric  Machines. 
Wilbur  L.  Merrill,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.  Y.     Application  filed  June   11,   1902. 

An  alternating-current  dynamo  contains  a  vibrator  for 
controlling  the  voltage  and  means  for  supplying  the 
vibrator  with  direct  current  of  a  voltage  varying  in 
response  to  variation  of  voltage  of  the   dynamo. 

775458.  Dynamo-electric  Machinery.  Henry  G. 
Reist,  Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  Company.  Application  filed  May 
9,   1902. 

Tlie  field  magnetic  circuit  is  provided  at  one  or  more 
portions  with  t\vo  paths  for  the  magnetic  flux,  one  of 
the  paths  including  a  slot  in  the  material  forming  the 
magnetic  circuit  and  the  other  a  reduced  cross  section 
of  the  magnetic  material  of  a  length  greater  than  the 
width  of  the  slot. 


775,461.  Electric  Circuits  and  Apparatus  for  Rail- 
\vay  Signaling.  Henry  W.  Spang,  New  York, 
N.  Y.,  assignor  to  James  R.  Fancher,  New  York, 
N.  Y.    Application  filed  January  ig,  1903. 

Two  lines  of  rails  of  an  insulated  section  of  railway 
track  and  a  generator  connected  with  farther  end  of  the 
section  are  the  fundamental  parts  of  the  system.  Two 
relays,  normally  out  of  circuit,  are  located  at  points 
distant  from  each  other,  independent  short  signal  circuits 
for  distant  and  _  home  signals,  located  ahead  of  the  near 
end  of  the  section  and  respectively  controlled  by  relays. 

775,472.  Method  of  Converting  the  Energy  of  Fuel 
into  Electrical  Energy.  Hugo  Jone,  Chicago, 
111.     Application  filed  November  iS,  1901. 

The  method  of  generating  electrical  energy  consists 
m  first  combining  a  metal  as  the  positive  plate,  with 
carbon  as  the  negative  plate,  and  an  alkali  as  the  electro- 
lyte, in  a  galvanic  cell,  at  an  elevated  temperature,  gen- 
erating electrical  energy  by  oxidation  of  the  metal,  and 
then  reducing  that  battery  product  which  contains  the 
metal  oxidized  in  the  battery  reaction  to  the  metal  by 
means  of  the  oxidation  energy  of  fuel,  and  repeating  the 
oxidation    of    the    metal    with    generation     of     electrical 

775.501.  Controller.  Ernest  Schattner,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
May  13,  1904. 

A  motor-starting  rheostat,  having  a  self-reducing  re- 
sistance, has  means  for  closing  the  circuit  therethrough, 
a  contact,  a  switch  arm  arranged  to  fall  by  gravity  into 
engaging  reliticn  lo  the  contact  to  short-circuit  the  re- 
sistance, and  mtans  fnr  arresting  the  movement  of  the 
switch  arm  until  the  ohmic  value  of  the  resistance  falls 
to    a  predetermined   amount. 

7.75,507-  Ship's  Signal.  Frank  W.  Wood,  Newport 
News,  Va.,  assignor  to  Charles  Cory  &  Son, 
New  York,  N.  Y.  Application  filed  April  11, 
1904. 

In  a  transmitting  and  receiving  instrument  for  a 
ship's  telegraph  is  a  casing  having  a  dial  bearing  char- 
acters indicating  orders  to  be  transmitted  and  received, 
signal-transmitting  means,  a  shaft  journaled  in  the 
casing,  means  operable  by  the  shaft  to  render  the  trans- 
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mitting  means  effective,  a  handle  to  rotate  the  shaft 
provided  with  means  associated  with  the  dial  to  assist 
in  the  control  of  the  transmitting  means,  an  audible- 
signal  circuit,  a  magneto  generator  in  the  circuit,  and 
means   controlled  by   the   shaft  to    operate  the  generator. 

775,521.  Telephone  System.  George  M.  Crockett, 
New  York,  N.  Y.,  assignor  of  one-half  to  Irving 
H.  Brown,  Plainfield,  N.  J.  Application  filed 
June  19,  1903. 

A  relay  at  one  sub-station  is  connected  with  the 
corresponding  telephone  instruments  and  with  one  of 
the  _  main  lines  arranged  to  break  the  circuit  at  its 
station  or  the  station  or  stations  farther  on  the  line 
from  central  upon  the  closing  of  the  circuit  of  the 
telephone    instruments    at    the    corresponding    station. 

775,529.  Electrically  Operated  Railway  Track 
Switch.  _  George  H.  Fretts,  Springfield,  Mass. 
Application  filed   January  20,    1904. 

Insulated  conductors  support  a  trolley  switch  insulated 
therefrom.  Electrical  trollcy-switch-actuating  mechanism 
is  adapted  to  be  energized  by  a  current  established 
through      the      trolley.     Electrical      track-switch-actuating 
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meciianism  has  means  for  causing  tlic  energizing  of  the 
mechanism  simultaneously  with  the  t  roll  ey-s  witch-actu- 
ating raeclianisra  when  the  insulated  conductor  sections 
arc  energized  by  the   trolley. 

775o35-  System  of  Alternating-current  Distribu- 
tion. Adolf  E.  W.  M'eissner,  Charlottenbitrg. 
Germany.     Application  filed  June    16,    1899. 

A  pair  of  rotary  transformers  has  means  for  supply- 
ing current  thereto  and  mechanism  for  varying  the 
relative  speeds  of  the  transformers.  A  rotor  is  supplied 
with  alternating  current  from  one  transformer,  and  a 
stator  supplied   with  current  from  the  other   transformer. 

775,560.  Oscillating  Motor.  Theodore  M.  Foote, 
New  York,  N.  Y.  Application  filed  March  17, 
1904. 

The  motor  comprises  a  shaft  suitably  journaled,  an 
arc-shaped  core  carried  by  the  shaft,  a  series  of  wind- 
ings inclosing  the  core  and  means  whereby  the  windings 
may  be  successively  energized.  A  field  magnet  causes 
the  core  and  shaft  to  rotate  upon  the  energization  of  the 
windings. 

775-592.  Insulating  Support  for  Electric  Third 
Rails.  Walter  H.  Barnard,  New  York,  N.  Y. 
Application    filed   July    28,    1904. 

An  insulating  support  for  electric-conductor  rails  com- 
prises 3  base,  an  insulating  block  secured  thereon  and 
a  rail-receiving  clamp  secured  on  the  block  and  movable 
around  it. 


^0.    775,777. — DOUBLE-WHEEL  TROLLEY. 

775-627.  Overhead  Trolley.  Joseph  G.  Johnston, 
Detroit,  Midi.,  assignor  to  the  American  Car 
and  Foundry  Company,  St.  Louis,  Mo.  Appli- 
tion  filed   September  9,   1904. 

Two  inclined  rails  having  alining  ends  in  different 
horizontal  planes  have  a  hoist  adjacent  the  ends  of  the 
rails  to  receive  the  trolley  from  one  rail  and  transfer 
it  to  the  other  rail.  A  trigger  forces  the  trolley  from 
the  hoist,  and  an  abutment  is  provided  against  which 
the  trigger  strikes  when  the  trolley  is  in  position  to 
be  transferred   to  one   of  the    rails. 

775.654-  Electric  Furnace.  Aldus  C.  Higgins, 
Worcester,  Mass.  Application  filed  April  4, 
i.)04. 

An  electric  furnace  is  comprised  of  a  shell  adapted 
to  contain  and  come  in  contact  with  the  material  to  be 
fused,  and  a  base  separable  from  the  shell  upon  which 
the  charge  is  entirely  supported  when  the  shell  is  re- 
moved. ,  J, 

775,^5-  Circuit  Controller.  Archibald  D.  Scott, 
Providence,  R.  I.,  assignor  to  the  Varley  Du- 
plex Magnet  Company.  Application  filed  No- 
veinl  er  6,  1903. 

_  A  pivoted  lever  having  a  flexible  extremity  is  asso- 
ciated with  a  contact  point  opposed  to  the  extremity. 
A  stop  normally  holds  the  lever  out  of  contact  with 
the  point  and  means  are  provided  for  violently  throw- 
ing the  lever  against  the  stop  to  create  momentum  in 
the  flexible  extremity.  Other  means  prolong  the  con- 
tact thus  produced  between  the  lever  and  the  contact 
point. 

775,680.  Resonance  ^  Relay.  Peder  O.  Pedersen, 
Copenhagen,  Denmark.  Application  filed  July 
31,    1901. 

The  relay  consists  of  a  pair  of  oppositely  arranged 
tuning  forks,  vibrators  stretched  between  the  forks  and 
located  in  a  magnetic  field,  and  a  contact  device  con- 
trolled  by  one  of  the   tuning   forks. 

775,689.  Base  for  Incandescent  Lamps.  Alfred 
Swan,  New  York,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.  Ap- 
plication  filed    March   27,    1903. 

A  base  for  an  incandescent  lamp  comprises  metallic 
contacts  to  which  the  lamp  wires  are  attached,  and  a 
metallic  bulb  holder  secured  to,  but  insulated  from,  the 
contacts  by  glass,  the  bulb  holder  having  a  flange  formed 
thereon  which  is  embedded  in  the  glass. 

775.692.      Electromagnetic    Circuit    Controller.      Eu- 
gene W.  Vogel  and  Charles  H.   Morrison,  Chi- 
cago, 111.,  assignors  to  the  Railroad  Supply  Com- 
pany.    Application  filed  March  21,   1902. 
Details  are  described. 

775.714-  Electric  Heater.  Edward  P.  Weggen, 
Jefferson  City.  Mo.,  assignor  of  two-thirds  to 
Charles  Twcedic,  Jefferson  City,  Mo.,  and 
William  J.  Schott,  Topcka,  Kan.  Application 
filed  April  22,  1904. 

A  coil  is  disposed  adjacent  to  the  member  to  be 
heated,  the  coil  being  provided  with  windings,  and  con- 
ducters  connected  with  one  of  the  windings  at  points 
remote  from  the  member  l<»  be  heated.  The  points  are 
selected  from  different  pans  of  a  winding  remote  from 
the  member  tn  be  heated  for  tlie  purpose  of  rendering 
uniform   the    distribution    of    heal. 

77$'7^3-  Electric  Burglar  Alarm.  Amos  Getto,  New 
York,  N.  Y.     Application  filed  April  27.  1904. 

A  member  is  connected  rigidly  upon  a  spindle  to  be 
turned     tn      different     angles.  Contact     mechanism     is 

mounted  upon  the  member  and  oiM;ned  and  closed  by 
movements  of  the  member.  Electric  circuits  arc  con- 
nected with  the  contact  mechanism,  and  a  hell  is  in- 
cluded   within    the    circuit    and    energized    thereby. 

77Si732-      Battery-charging      Apparatus.      Hermann 
G.    Pape.    New    York,    N.    Y.     Application    filed 
May  17,  1004. 
fii  a  b.nttery-charging 'apparatus  arc  combined  a  charg- 
ini;    cord    haviuK    a    single    connector    provided    with    ter- 
niinajs  of  like    form,  a    battery  having  a  single  connector 
provided    with    terminals    of    like     form,    but    vnilike    the 
terminals  of  the  cord  connector  an<l  arranged  to  be  con- 
nected   in    inter  fitting    relation    therewith,    and    a    polarity 
indicator    liaving    a    pair    of    tcrminalss  corresponding    in 


form  with  the  terminals  of  the  battery  connector,  the 
polarity  indicator  and  each  connector  having  a  terminal 
indicator  to  facilitate   the  proper  connection   of  the  parts. 

775*7.36.  Electric  Signaling  System  for  Railways. 
Emilio  Sera  and  Floriano  Stolfi,  New  York, 
N.   Y.     Application   filed   July   18,   1904. 

In  an  electric  signal  system  are  an  open  circuit,  elec- 
tric batteries  and  signaling  devices  in  the  circuit,  and 
pole-changing  devices  in  the  circuit,  the  pole-changing 
devices  being  adapted  to  change  the  poles  of  the  bat- 
teries at    different    intervals. 

77S>752.  Manufacture  of  Barium  Hydrate.  Fredrik 
Jahn,  Ridley  Park,  Pa.,  assignor  to  Harrison 
Bros.  &  .  Co.,  Philadelphia,  Pa.  Application 
filed  September  5,   1903. 

A  process  of  obtaining  barium  hydrate  from  barium 
sulfid  consists  in  electrolyzing  a  solution  of  the  latter 
between  electrodes  of  which  the  anode  is  larger  than 
the  cathode  with  interposition  of  a  porous  partition 
whereby  some  of  the  barium  hydrate  is  formed  in  the 
cathode  compartment  while  the  remainder  and  greater 
part  is  formed  along  with  polysulfids  in  the  solution 
in   the  anode   compartment. 

77%777-  Trolley.  Edward  L.  Naret  and  Joseph 
R.  Ernst,  Morgantown,  W.  Va.  Application 
filed    September    16,    1904. 

The  trolley  is  comprised  of  two  wheels  following  the 
wire,  one  in  a  horizontal  and  the  other  in  a  vertical 
plane.      (See    cut.) 

775)779-     Rosette  for  Suspending  or  Supporting  In- 
candescent   Lamps.      Harry    E.    Rossiter,    Sun- 
bury,  Pa.     Application  filed  June  2,  1904. 
A   base   member   and    a   cap    member,    the    two   having 
metallic     spring     and      plate     connections     between,     are 
adapted     to     support     an     incandescent     lamp.     The     base 
member    has    a    socket    provided    with    a    lateral    entrance 
and     undercut     opposite     walls.     The     cap     member     has 
opposite    walls    adapted    to    extend    within    the    planes    of 
the   undercut   walls. 

775.797-  Railway  Signaling  Apparatus.  John  T. 
Cade,  Midland  township.  Bergen  County,  N.  J., 
assignor  to  the  General  Railway  Signal  Com- 
panj%  Gates,  N.  Y.  Application  filed  October 
6,  1902. 

A  counterweight  is  arranged  to  throw  the  signal  to 
danger  when  released  and  a  motor  controlled  from  the 
signal    tower    brings   the    signal    back    to    "clear." 

775.808.     Trolley.     Joseph   B.    Elkcr   and   James    F. 
Tobin,    Pittsburg,    Pa.      Application   filed   Janu- ' 
ary  26,   1904. 

A  casing  is  secured  to  the  pole  and  a  trolley  wheel  is 
resiliently   mounted    and   extends   within   the   casing. 

775-830.  Typewriting  Machine.  George  M.  Kitz- 
miller,  Norfolk,  Va.,  assignor  to  the  Electric 
Typewriter  Company  of  Norfolk,  Norfolk,  Va. 
Apphcation  filed  August  4,  1904. 

Electromagnetic  means,  controlled  by  the  key  levers, 
manipulate    the    printing    devices. 

775)834-  Electromagnetic  Brake.  Robert  C.  Lowry, 
New  Westminster,  Canada.  Application  filed 
August  13,  190;-. 

In  an  electromagnetic  brake  are  a  bar  or  bars  pivotally 
arranged,  a  suspending  device  and  one  or  more  brake 
wheels  mounted  at  each  end  of  the  bars  and  adapted 
to  be  brought  into  contact  with  the  magnetized  car 
wheels. 
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775»S3.>  Electromagnetic  Brake.  Robert  C.  Lowry, 
New  Westminster,  Canada.  Application  filed 
August   13,   1903. 

In  an  electromagnetic  brake  are  a  bar  arranged  between 
the  wheels  and  non-magnetic  brake  shoes  carried  by  the 
bar,  the  ends  of  the  bar  being  adapted  to  come  in  di- 
rect   contact   with    the   peripheries  of   the   wheels. 

775,844.  Electric  Time  Switch.  Clifford  S.  Moore^ 
Holyoke,  Mass.,  assignor  of  one-half  to  Bur- 
ton C.  Read,  Holyoke,  Mass.  Application  filed 
December  23,  1903. 

The  essential  parts  are  a  movable  actuating  member 
of  a  switch,  a  slidable  member  connected  to  the  mov- 
able member,  a  weight  arranged  to  co-operate  with  the 
slidable  member,  a  swinging  lever  having  a  weight-sup- 
porting abutment,  a  detent  for  the  lever,  and  a  clock- 
actuated  part,  arranged  to  trip  the  detent  at  a  prede- 
termined time. 

775,846.     Wireless  Telegraph.     Robert  L.  de  M'oura, 
New    York,    N.    Y.      Original    application    filed 
October  4,    1901.      Divided   and  this   application 
filed  January   16,    1902. 
A    transmitting    apparatus    comprises    a    set    of    Hertz- 
wave   anlennns,  a  source  of  eathodic   waves,  and  a   source 
of  actinic   waves,    means    whereby    the    changes   of  a   pre- 
arrangcrl   code  may   be   impressed   on   one   or  more   of  the 
sets   of  waves,   and   means  for   directing  all    the  waves  to 
a   distant    station.      {.See  cut.) 

775.857.  Dynamo-electric  Machinery.  Henry  G. 
Reist.  Schiiuectady.  N.  Y..  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y. 
Original  application  filed  May  g,  1902.  Divided 
and  this  application  filed  May  18,   1903. 

In  combination  witli  the  shaft  of  a  main  dynamo  are 
an  auxiliary  dynamo  provided  with  a  shaft  opcratively 
connected  to  the  first-mentioned  shaft,  a  support  for  the 
auxiliary  machine  eccentrically  mounted  with  respect 
to  its  shaft  whereby  thedistance  between  the  two  shafts 
may   be   varied   by   rotating   the  support,    and   means   al- 


lowing  a    rotation   of   the    field   of   the    auxiliary   machine 
with  respect   to    its    shaft   and    to   the    support. 

775>867.      Trolley.      William    S.    Stockton,    Philadel- 
phia, Pa.     Application  filed  August  18,  1904. 
Details  are  described. 

775.S69.  Portable  High-frequency  Apparatus.  Fred- 
erick F.  Strong,  Boston,  Mass.  Application 
filed  May  23,    1904. 

A  portable  lugh- frequency  apparatus  has  all  its  dif- 
ferent sets  of  mechanism  constructed  as  separate  units 
independently  removable  and  provided  respectively  with 
plate  contacts  for  automatic  electrical  connection  in 
proper  relation  when  the  separate  units  are  placed  in 
the   cabinet. 

775,870.  Portable  High-frequency  Apparatus.  Fred- 
erick F.  Strong,  Boston,  Mass.  Application 
filed  May  23,   1904. 

A  high-frequency  apparatus  consists  of  a  transformer, 
condenser,  high-frequency-coil  primary  and  high-fre- 
quency-coil secondary,  having  all  of  the  parts  concen- 
trically and  compactly  arranged. 
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775.871.  Variable  Air  Gap  Condenser.  Frederick 
F.  Strong,  Boston,  Mass.  Application  filed  May 
23,  1904. 

The  apparatus  comprises  means  for  producing  a  cur- 
rent of  excessively  high  frequency,  an  applying  electrode 
and  a  convective  discharge  means  in  series  therewith 
between  the  electrode  and  the  producing  means  for 
interposing  in  the  current  a  convective  spray  discharge, 
thereby  modifying  the  current  for  therapeutic  work. 
(See  cut.)  I 

775.872.  Rotary   Spark-gap.      Frederick   F.    Strong,     | 
Boston,  Mass.     Application  filed  May  23,   1904.     ' 

The  device  comprises  a  fixed  disruptive  discharge  elec- 
trode, a  rotary  electrode  co-operating  therewith,  and 
arc-producing  means  in  series  therewith  located  adjacent 
the  electrodes. 

775*891.      Apparatus    for    Generating    Electric    Cur- 
rents.    Charles   S.    Bradley,   Avon,    N.   Y.     Ap- 
phcation filed  September  11,  1897. 
An    alternating-current   induction    generator    driven    by 
a    prime    mover,    a    speed-varying    device    for    the    latter,  - 
and     control     devices    for    increasing    the     speed    of     the 
generator    above    synchronism    by   an    amount    correspond- 
ing to  the  ordinate  of  the  torque  cur\'e  of  the  generator 
at    any  particular   load   are  the    essential   parts. 

775,892.  Galvanic  Element  or  Battery.  Paul 
Brandt,  Schoneberg,  near  Berlin,  Germany. 
Application  filed  April  20,  1904.  , 

Combined  with  a  positive-pole  electrode,  and  a  nega- 
tive-pole electrode  surrounding  the  former,  are  a  con- 
nection between  the  two  electrodes,  located  at  the  lower 
ends,  an  isolating  layer  having  the  connection  embedded 
in  it,  another  layer  of  an  isolating  material  situated 
'  upon  the  element,  and  a  comparatively  large  filling 
aperture  in  the  upper  layer. 

Reissue. 

12,286.  Plural  Lamp  Socket.  Reuben  B.  Benjamin, 
Chicago,  111.,  assignor  to  the  Benjamin  Electric 
Manufacturing  Company,  Chicago,  111.  Appli- 
cation filed  August  25,  1904.  Original  applica- 
tion filed  May   17,   1904. 

A  plural  lamp  socket  having  a  number  of  lamp- 
holding  devices    forms    the  basis   of   the  patent. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued 
by  the  United  States  Patent  Office)  that  expired  on 
November  29,   1904: 

173.859-  Regulator  for  Electric  Generators.  R.  P.  Sellon 
and  William  M.  Mordey,  Victoria  Works,  Belvedere 
Road,  County  of  Surrey,  England. 

373,862.  Mechanical  Telephone.  J.  P.  Sunderland,  Brook- 
lyn, N.  Y. 

3/3.883.  Application  of  Accumulators  to  Electric  Lighting. 
T.    P.    Conant,   Brooklyn,   N.    Y. 

373,910.     Telephone  Call  l^ox.      C.  E.  Schribner,  Chicago,  111. 

373.915'  Induction  Telegraph  System.  G.  T.  Woods,  Cin- 
cinnati,   Ohio. 

373,925.  Telegraph  Pole  Protector.  H.  P.  Copeland,  East 
Orange,   N.   J. 

373<934-  Electric  Arc  Lamp.  C.  A.  Homans,  Winchester, 
Mass. 

373.948-  Winding  Armatures  of  Dynamo-electric  Machines. 
C.  E.    Schribner,  Chicago,   111. 

373.967  snd  -173,968.  Telegrapliv.  P.  B.  Delaney,  New 
York.  N.  Y. 

373.971'  Commutator  Connection  for  Dynamo-electric  Ma- 
chines.    J.  W.   Easton,  New  York,   N.  Y. 

373.975-  Electrical  Horometer.  B.  M.  Hammond,  San  An- 
tonio, Texas. 

374,013.  Electrical  Indicator  for  Weighing  Scales.  J.  E. 
Tarbox,  Lynn,  Mass. 

374.017.  Automatic  Circuit-Opener.  J.  P.  Tirrell,  Somer- 
ville,   Mass. 

374.028.  Electric  Door  Opener.  A.  C.  Wochrle,  New  Y'ork, 
N.  Y. 

374.018.  Telegraph  Instrument.  C.  G.  Burke,  Richmond 
Mill,  N.  Y. 

374,088.     Electric    Organ    Action.     H.    L.  Roosevelt,    New 

York,    N.    Y. 

374,103.     Manufacture    of    Telegraph     and  Other    Poles    or 

Posts.      I).    Wilsun.    County   of   Essex.  England. 
374.1^9.     Arc  Light.     C.   B.    Xoble,  Cleveland,   Ohio. 

374,07:;.      Electric    Temperature    Regulator.  W.    S.    Johnson, 

Milwaukee,   Wis. 
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Betterments   of   the    Chicago   and    Mil- 
waukee Electric-railway  System. 

During  the  last  year  the  Chicago  and  JM'ilwaukee 
Electric  Railway  Company  has  done  much  to  im- 
prove and  extend  its  system,  about  $1,000,000  having 
been  expended  in  laying  new  track,  widening  the 
roadbed  and  enlarging  the  power  plant.  This  sys- 
tem at  present  comprises  one  of  the  most  important 
interurban  lines  in  the  vicinity  of  Chicago,  and  the 
work  of  extension  is  not  yet  completed,  for  it  is  the 
intention  of  the  company  ultimately  to  extend  the 
line  to  Milwaukee,  a  distance  of  about  75  miles 
from  Evanston,  111.,  the  present  southern  terminus  of 
the  road. 

The  Chicago  and  Milwaukee  electric   railway  has 


center  of  Chicago.  Though  the  manner  in  which 
this  connection  is  to  be  accomplished  has  not  been 
stated  definitely,  it  has  been  thought  by  many  that 
recent  application  of  the  Chicago,  Milwaukee  and 
St.  Paul  steam  railroad  for  a  franchise  to  connect 
v.'ith  the  Northwestern  Elevated  road,  is  a  forerunner 
of  the  movement  to  get  the  Chicago  and  Milwaukee 
electric  road  admission  to  the  city  and  that  the 
franchise  when  obtained  will  be  sublet  to  the  electric 
road. 

The  territory  through  which  the  electric  road  op- 
erates is  among  the  finest  adjacent  to  Chicago, 
practically  all  of  the  towns  being  suburbs  of  Chi- 
cago and  rapidly  increasing  in  population.  Between 
each  suburban  town  there  is  at  present  an  open  coun- 
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it  furnishes  attractions  both  summer  and  winter. 
Here,  besides  the  park  itself,  are  a  theater,  a  casino 
and  a  stadium.  The  theater  seats  about  1,100  people 
and  contains  a  well-equipped  stage  and  a  large  pipe 
organ.  Throughout  the  fall  performances  are  given 
every  evening,  and  during  the  winter  twice  a  week. 
The  stadium  is  a  steel  structure  seating  2,000  people 
and  facing  an  open  field  for  athletic  sports.  Thus 
there  are  furnished  attractions  for  patrons  of  the 
electric  line  for  the  whole  year  instead  of  for  the 
summer  months  only,  as  is  the  case  with  most  parks 
which  are  run  in  connection  with  interurban  lines. 
Roadbed  and  Overhead  Construction. 
The  road  as  it  now  stands  is  the  equivalent  of 
about  70  miles  of  single  track,  built  partly  on  pri- 


FIG.    I.      BETTERMENTS   OF   THE   CHICAGO   AND    MILWAUKEE   ELECTRIC-RAILWAY   SYSTEM. — INTERIOR   OF   ENGINE   ROOM    IN   POWER   PLANT   AT   HIGHWOOD. 


been  in  operation  for  a  number  of  years  and  the 
system  was  described  quite  elaborately  in  the  West- 
ern Electrician  of  October  21,  iSgg.  The  great  im- 
petus which  has  been  given  to  its  development  re- 
cently, however,  furnishes  much  which  will  be  of 
interest   at  the  present  time. 

Fig.  2  is  a  small  map  indicating  in  a  general  way 
the  location  of  the  line,  the  map  not  having  been 
drawn  to  scale,  however.  On  the  map,  also,  the  hne 
is  indicated  as  reaching  the  heart  of  Chicago,  though 
as  yet  connections  have  not  been  made  to  allow  of 
this.  From  the  center  of  Evanston  the  road  now 
extends  north  to  Llew'ellyn  Park,  Wilmette,  Kenil- 
worth,  Winnetka,  Lakeside,  Glencoe,  Ravinia,  High- 
land Park,  Highwood,  Fort  Sheridan,  I^ke  Forest, 
Lake  Bluff,  North  Chicago  and  Waukegan.  There 
is  also  a  branch  connecting  with  the  main  line  at 
Lake  Bluff  running  west  through  Rondout  and  ter- 
minating, for  the  present,  at  Libertj'ville.  which,  with 
the  connection  now  planned  with  the  Northwestern 
elevated  railroad,  will  enable  the  Chicago  and  Mil- 
w-aukee  Electric  Railway  Company  to  give  these  17 
towns    quick    and    frequent    service    to    the    business 


try  district,  which,  from  present  indications,  will 
eventually  be  divided  into  country  estates  or  sub- 
urban homes  to  such  an  extent  that  the  territory 
traversed  by  the  road,  at  least  as  far  north  as  Wau- 
kegan, will  be  one  continuous  residence  district. 
Educational  advantages  along  the  route  are  particu- 
larly good.  Northwestern  University  is  located  at 
Evanston ;  Northwestern  Military  .A.cademy  at  High- 
land Park;  Lake  Forest  University,  with  its  affiliated 
preparatory  schools  at  Lake  Forest,  and  there  are  at 
least  eight  private  schools,  all  in  flourishing  condition, 
located  along  the  line.  Countrj'  clubs  are  numerous 
and  well  supported,  there  being  eight  now  established 
within  reach  of  the  electric  road.  Fort  Sheridan, 
a  military  post  of  considerable  size,  attracts  many 
visitors,  and  near  Fort  Sheridan  there  has  been  es- 
tablished a  pleasure  resort  known  as  Fort  Sheridan 
Park. 

Farther  south  on  the  line  from  Fort  Sheridan  at 
Ravinia  is  located  Ravinia  Park,  owned  and  op- 
erated by  the  electric-railway  interests.  This  park 
is  somewhat  out  of  the  ordinary  in  the  line  of  amuse- 
ment   resorts    operated   by   electric    railways    in   that 


vate  right-of-way  and  partly  on  public  roads.  By 
glancing  at  the  map  the  following  explanations  will 
be  clear :  About  three- fourths  of  the  road  from 
Evanston  to  Waukegan  is  laid  over  private  right- 
of-way.  From  Evanston  to  Lake  Forest  is  all 
double  track.  From  Lake  Forest  to  Waukegan  but 
a  single  track  is  now  operated,  though  a  second  track 
is  being  laid.  At  Lake  Bluff,  however,  construction 
has  been  commenced  for  a  four-track  roadbed,  which 
will  be  ultimately  extended  in  both  directions  to 
the  ends  of  the  line,  making  the  line  the  first  four- 
track  electric  interurban  railway  in  the  United 
States.  Fig.  8  is  a  view  of  this  construction  at  Lake 
Bluff,  showing  the  widening  of  the  roadbed  and  a 
short  strip  of  double  track  at  this  point  which, 
however,'  does  not  at  present  extend  to  Lake  Forest, 
where  the  double  track  properly  ends,  as  already 
stated. 

The  Libertyville  division  extends  from  Lake  Bluff 
in  a  westerly  direction  through  Rondout  to  Liberty- 
ville, a  distance  of  about  six  miles,  as  shown  in  Fig. 
2.  Work  is  now  under  way  also  on  an  extension  west 
from   Libertyville   to   the   new   town   of  Rockefeller, 
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line  of  the  electric  road,  avoiding  a  grade  crossing 
at  that  point.  The  subway  and  approaches  under  the 
Chicago  and  Northwestern  were  constructed  at  a 
cost  of  approximately  $40,000.  Just  west  of  Lake 
BhifT  a  deep  cut  of  about  160,000  cubic  yards  was 
made  in  order  to  obtain  easy  grade  for  the  trains 
leaving  the  subway. 

At  Rondout,  on  the  Libertyville  division,  the  com- 
pany has  built  heavy  concrete  abutments  and  heavy 
Ihrough-girdcr  bridges  to  cross  over  the  tracks  of 
the  Elgin,  Joliet  and  Eastern  railway,  and  the  main 


years  is  of  a  high  grade  of  standard  steam-railroad 
construction. 

The  overhead  construction  is  of  the  most  modern 
and  substantial  kind,  using  wood  and  iron  poles,  and 
No.  00  trolley  wire  with  secondary  feeders  of  300,- 
000  and  50p,ooo-circular-mil  cross-section.  High- 
tension  transmission  lines,  consisting  of  No.  4  and 
No.  o  wire  extend  from  the  power  house  at  High- 
wood  in  each  direction,  so  arranged  that  the  trans- 
mission circuits  are  in  duplicate,  thus  providing  for 
temporary    breakdowns    and    future   extensions.     All 
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FIG.    2.       .MAP     OF     TERRITORV      SERVED     BY     CHICAGO     AND 
MILWAUKEE    ELECTRIC    RAILWAY. 

which  is  just  springing  up  on  the  line  of  the  Wis- 
consin Central  steam  road.  At  Lake  Bluff  the  Lib- 
ertyville division  divides.  One  branch  extends  north 
to  Nortii  Chicago,  a  distance  of  three  miles,  paral- 
leling the  main  line,  but  on  the  opposite  side  of  the 
Chicago  and  Northwestern  railroad.  The  two  tracks 
of  this  branch,  together  with  the  double  track  of  the 
main  line,  when  completed,  will  form  a  section  of 
the  ultimate  four-track  line.  The  second  part  of  the 
Libertyville  division  joins  the  main  line  at  Lake 
Bluff,  but  before  doing  so  dips  underneath  the  tracks 
of  the  Chicago  and  Northwestern  through  the  sub- 
wai%  which  is  shown   in   Fig.  9. 

Looking  at  Fig.  g,  a  glimpse  may  be  caught  of  a 
second  subway  in  the  background,  which  is  for  ihe 
accommodation    of   a    wagon    road    under    tiie    main 


FIG.     3.       EXTERIOR    OF    POWER    PLANT    AT    HIGHWOOD,     WITH    CAR    BARNS    ON    RIGHT. 


line  of  the  Chicago,  Milwaukee  and  St.  Paul  rail- 
road, in  order  to  avoid  a  grade  crossing.  Approaches 
to  these  bridges  are  built  on  a  grade  of  less  than 
one-half  of  one  per  cent,  and  contain  about  200,000 
cubic  yards  of  filling. 

Sixty-five-pound  T-rail  is  used  on  private  right- 
of-way  throughout  the  system  and  Ss-pound  steel 
girder  rail  where  the  road  is  in  a  street.  The  track 
is  all  laid  on  standard  first-quality  white-oak  ties, 
with  iron  and  concrete  culverts,  stone  and  concrete 
abutments  and  retaining  walls,  and  steel  viaducts 
and    bridges.     The    work    done   during  the    last   two 


of  the  insulation  of  the  high-tension  lines  is  designed 
to  carry  a  working  pressure  of  13,200  volts. 
Power  Plant. 
Power  for  the  Chicago  and  Milwaukee  electric  rail- 
way is  generated  in  one  central  plant  located  at 
Highwood,  some  distance  north  of  the  center  of  the 
system.  Here  are  also  located  a  car  barn,  repair 
shops  and  office  building,  all  contained  on  a  seven- 
acre  tract  of  land.  Fig.  i  is  an  interior  view  of 
the  generator  room  of  the  power  plant  as  seen  from 
the  switchboard  gallery.  In  the  foreground  of  the 
picture  is  shown  the  largest  generating  unit,   which 


FIG.    4.       PLAN    OF    POWER    UOOSE    OF    CHICAGO    AND    MILWAUKEE    ELECTRIC    RAILWAY    AT    HIGHWOOD. 
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consists  of  a  i,500-kilo\vatt  alternating-current  13.- 
200-volt  three-phase  generator,  which  furnishes  cur- 
rent direct  to  the  transmission  lines.  This  generator 
is  direct  connected  to  a  34  by  68  by  54-inch  cross- 
compound  condensing  engine. 

On  the  other  side  of  the  main  generator  there  are 
two  other  sets,  consisting,  respectively,  of  a  250- 
kilowatt  alternating-current  and  a  225-kilo\vatt  di- 
rect-current generator  direct  connected  to  a  17  by 
30  by  36-inch  engine,  and  a  540-kilo\vatt'  alternating- 
current  and  a  300-kilo\vatt  direct-current  generator 
direct  connected  to  a  34  by  68  by  54-inch  engine. 
The  old  direct-current  switchboard  is  mounted  back 
of  the  two  smaller  generating  sets.  All  the  gener- 
ators mentioned  were  manufactured  by  the  General 
Electric  Company  and  the  engines  by  the  Filer  and 
Stowell  Company  of  Milwaukee. 

Other  electrical  apparatus  located  in  the  power 
house  is  indicated  in  Fig.  6,  w  hich  is  a  view  showing 
the  alternating-current  switchboard,  the  lightning 
arresters,  mounted  above  the  board,  the  oil  switches, 
transformers,  rotary  converter,  exciter  set  and 
booster.  Fig.  7  is  a  wiring  diagram  of  the  station  ' 
which,  with  the  exception  of  a  few  minor  details, 
represents  the  connections  as  they  now  are.  while 
Fig.  4  is  a  plan  of  the  power  house.  Fig.  5  is  a  cross- 
section  of  the  power  house.     By  studying  these  three 
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FIG..  5,       CROSS-SECTION   OF   POWER  HOUSE   AT   HIGHWOOD, 

structed  of  sufficient  size  to  allow  of  a  55  per  cent, 
increase.  The  battery  was  furnished  by  the  Electric 
Storage   Battery   Company. 

Sub-stations. 
There    are    three    sub-stations    located    along    the 


FIG.  6. 


SWITCHBOARD,  OIL  SWITCHES  AND  TRANSFORMERS   IN    HIGHWOOD. - 

ELECTRIC   RAILWAY. 


-POWER  PLANT  OF  CHICAGO   AND    MILWAUKEE 


diagrams  carefully  a  very  good  idea  may  be  ob- 
tained of  the  general  layout  of  the  station. 

The  switchboard,  as  shown  in  Fig.  6,  consists  of 
16  panels.  It  contains  panels  for  the  high-tension 
feeders,  exciter  panels,  generator  panel  for  the  larger 
machine  and  two  spare  panels.  Beneath  the  switch- 
board and  against  the  rear  wall  are  seven  oil-break 
switches  for  the  high-tension  circuits.  They  have  a 
capacity  of  300  amperes  each. 

Six  transformers  are  located  underneath  the 
switchboard.  Three  of  these  may  be  seen  in  the 
picture  and  are  of  no-kilowatt  capacity  each.  They 
operate  in  conjunction  with  a  300-kilowatt  rotary 
converter,  which  is  the  largest  of  the  three  machines 
shown  in  Fig.  6.  The  other  two  machines  shown 
in  this  picture  are  an  exciter  set  and  booster  set. 
Beyond  the  three  transformers  mentioned  are  three 
others  of  250  kilowatts  each,  which  step  the  pres- 
sure of  the  two  smaller  alternating-current  gener- 
ators previously  mentioned  up  to  the  13,500  volts  of 
the  transmission  line. 

Steam  is  generated  in  a  boiler  plant  containing 
four  250-horsepov.er  Aultman  &  Taylor  boilers 
equipped  with  Haw  ley  down-draft  furnaces,  two  500- 
horsepower  Edgemoor  water-tube  boilers  equipped 
with  Jones  automatic  stokers,  and  one  soo-horse- 
power  Babcock  &  Wilcox  water-tube  boiler,  also 
equipped  with  a  Jones  automatic  stoker. 

The  plant  contains  modern  coal  and  ash-handling 
apparatus  and  economizers.  Cooling  water  for  the 
condensers  is  obtained  by  the  use  of  two  cooling 
towers,  which  are  shown  in  Fig.  3,  which  is  an 
exterior  view  of  the  power  plant.  The  condensing 
water  is  contained  in  a  large  reservoir  shown  in 
the  foreground   of   this  picture. 

In  a  separate  building  from  the  main  power  house 
is  located  a  288-cell  storage  battery  for  reducing 
the    fluctuations   of   the   load,    the  tanks   being   con- 


line,  at  Winnetka,  Libertyville  and  North  Chicago, 
where  the  13,200-volt  three-phase  current  from  the 
transmission  lines  is  reduced  to  500-volt  direct  cur- 
rent for  the  operation  of  the  cars ;  for  several  miles 
each  side  of  Highwood  the  direct-current  generated 
at  the   main  power  house   is  used. 

The    sub-station    at    Winnetka    contains    two    500- 


kilowatt  rotary  converters,  six  i8s-kilovvatt  stationary 
transformers  and  four  remote-control  oil  switches. 
There  are  also  a  storage  battery  of  288  cells  and 
a  booster  having  a  capacity  of  470  amperes  at  60 
volts. 

Libertyville  sub-station  and  passenger  "depot"  is 
shown  in  Fig.  10.  It  contains,  besides  the  electrical 
apparatus,  a  waiting  room  and  lunch  room,  with 
apartments  above  for  the  man  in  charge.  The  ap- 
paratus installed  in  this  station  consists  of  one  300- 
kilovfatt  rotary  converter  and  three  iio-kilowait 
transformers.  This  building  is  of  pressed  brick  and 
was  constructed  at  a  cost  of  $15,000.  At  North 
Chicago  is  located  the  newest  sub-station  of  all. 
This  contains  two  300-kilowatt  rotaries,  six  no- 
kilowatt  stationary  transformers  and  a  288-cell  stor- 
age battery,  besides   a  28-kilowatt  booster. 

Car  Equipment  and  Operation, 

The  equipment  of  the  line  consists  of  23  closed 
double-tmck  passenger  cars.  Seven  of  these  are 
equipped  with  four  50-horsepower  motors  and  six 
with  four  75-horsepower  motors.  The  cars  are  from 
3'8  to  51  feet  long  over  all  and  seat  40  to  48 
passengers.  There  are  also  25  double-truck  open 
passenger  cars,  seating  56  passengers  each ;  two 
double-truck  express  cars,  38  feet  over  all ;  one 
rotary  snow-plow;  one  large  snow-sweeper;  12  flat 
cars ;  five  steam  locomotives,  and  43  side  and  center- 
dump  gravel  cars.  In  Fig.  3  are  to  be  seen  a  num- 
ber of  the  latest  type  of  cars  upon  the  road.  In 
addition  to  the  above  equipment,  the  Chicago  and 
M'ilwaukee  Electric  Railway  Company  has  bought 
all  the  rolling  stock  of  the  Intramural  railway  of  the 
Louisiana   Purchase  Exposition   Company. 

All  of  the  company's  buildings  are  substantial  and 
of  practically  fireproof  construction.  During  the 
last  year  the  company  has  built  a  number  of  waiting 
stations  of  artistic  design  along  its  lines.  The  com- 
pany owns  extensive  gravel  beds  along  its  line  'at 
Libertyville,  and  this  gravel  is  in  great  demand 
for  macadamizing  streets  and  concrete  work  in  the 
15  towns  along  the  company's  line  from  Evanston 
to  Waukegan,  and  an  extensive  business  is  develop- 
ing in  this  direction. 

The  Libertyville  division,  as  stated,  is  built  for 
heavy    freight    and    passenger    traffic,    connecting    at 
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Rondout  willi  the  Elgin,  Joliet  and  Eastern  and  the 
main  line  of  the  Cliicago.  Milwaukee  and  St.  Paul 
railroad,  and  when  extended  to  Rockefeller  will 
connect  there  with  the  Wisconsin  Centra!  railroad. 
Freight,  therefore,  on  the  St.  Paul  or  Wisconsin 
Central  roads  which  is  destined  for  points  along  the 
electric  line  may  be  readily  transported  across  over 
the  Libertyville  branch,  and  will  not  be  compelled 
to  go  to  Chicago  and  then  be  brought  back  over  the 
Chicago  and  Northwestern. 

Extensions. 
Extensions  of  the  road  are  planned  from   Wau- 
kegan  on  up  through  Kenosha  and  Racine  to  Mil- 
waukee,   though    whether   this    will   be    done    indc- 


St.  Louis  Exposition  Is  Closed. 

At  midnight  on  December  1st  the  great  Louisiana 
Purchase  E.xposition  at  St.  Louis  was  brought  to  a 
close.  Electricity,  which  all  through  the  Exposition 
bad  been  prominent,  likewise  was  the  distinctive 
agency  in  the  closing  ceremonies.  The  last  day  had 
been  designated  as  Francis  Day  in  honor  to  Presi- 
dent Francis  of  the  E.xposition,  and  many  expres- 
sions of  esteem  and  appreciation  were  made  in 
recognition  of  the  work  of  the  man  who  so  success- 
fully directed  the  great  Fair. 

Promptly  at  12  o'clock  midnight  President  Fran- 
cis, surrounded  by  a  crowd  estimated  at  100,000 
persons,    threw    a   switch    which   had   l^een    arranged 


FIG.    8.       E.\AMPLE   OF   WIDENED    ROADBED    OF   CHICAGO    AND    MILWAUKEE   ELECTRIC    RAILWAY   AT   LAKE    BLUFF. 


pendently  by  the  Chicago  and  Milwaukee  electric 
road  or  in  conjunction  with  existing  lines  is  not 
yet  detenr.ined.  This  much  is  assured  at  least,  that 
the  company  will  build  over  its  own  right-of-way 
as  far  as  Kenosha.  All  the  new  work  will  be  four- 
track  construction,  and  the  single-phase  system  nill 
be  put  in  operation  north  of  North  Chicago.  What 
single-phase  system  this  will  be  has  not  as  3'et  been 
detcrmiueL',  but  it  will  be  one  which  will  allow  of 
the  cars  opci.it'ng  also  over  the  direct-current  lines. 
While  this  road  is  the  outgrowth  of  a  small  road 
originally  extending  between  North  Chicago  and 
Waukegan.  which  was  added  to  by  the  construction 
of  a  road  between  Highland  Park  and  Fort  Sheri- 
dan, and  eventually  connecting  the  two  together  by 
single  track,  all  of  which  was  of  more  or  less  pioneer 


at  the  foot  of  the  Louisiana  Purchase  Monument, 
and  slowly,  as  though  reluctant  to  lose  its  beauty, 
the  grand  illumination  dimmed.  Simultaneously  the 
current  which  operated  the  Cascades  was  cut  off,  and. 
with  the  darkening  of  the  main  picture,  the  beautiful 
torrents  of  foaming  water  were   forever  silenced. 

The  -work  of  dismantling  the  buildings  began  im- 
mediately following  the  close,  and  within  two  weeks, 
it  is  estimated,  all  the  exhibits  may  be  removed  from 
the  grounds.  Representatives  of  the  Lev/is  and 
Clark  e.xposition  to  be  held  in  Portland,  Oregon, 
next  year  were  present  and  selected  many  exhibits 
to  be  sent  west.  Negotiations  for  the  sale  of  the 
property  of  the  exposition  itself,  it  is  said,  have 
been  closed  with  the  Chicago  Hous'e  Wrecking  Com- 
pany, which  concern,  it  is  said,   for  a  consideration 


the  Western  Electrician  during  the  last  week  of  the 
fair  were  the  following-named :  Harry  E.  Dyer, 
Western  Electric  Company,  Chicago;  Charles  J. 
Quinn,  Brooklyn ;  B.  H.  Lage,  New  York ;  Dr.  C.  C. 
Quale,  Chicago;  O.  C.  Quale,  Kirkhaven,  Minn.; 
Charles  W.  Cary,  Denver,  Colo.;  Julius  M.  Foster, 
Santiago,  Chile,  S.  A. ;  George  Steppe,  St.  Louis ;  E. 
Zimmerman,  St.  Louis. 


Lewis  and  Clark  Centennial  Exposition. 

By  Frank  L.  Merrick, 

Manager  General  Press  Bureau. 

Out  in  the  Pacific  Northwest,  2,000  miles  from  the 
biggest  of  world's  fairs,  which  has  now  faded  into 
history,  a  smaller  but  none  the  less  beautiful  ex- 
position is  building— the  Lewis  and  Clark  Centen- 
nial at  Portland.  Ore.,  to  commemorate  the  looth 
anniversary  of  the  exploration  of  the  Oregon  coun- 
try by  Captains  Meriwether  Lewis  and  William 
Clark. 

This  western  world's  fair  will  be  a  gem  of  artis- 
tic beauty  and  grace,  placed  in  a  unique  setting,  the 
like  of  which  has  never  before  been  conceived. 
Occupying  402  acres  adjoining  the  principal  resi- 
dence section  of  Portland,  on  the  gentle  slopes  and 
terraces  overlooking  Guild's  Lake  and  the  Willa- 
mette River,  with  the  snow-capped  peaks  of  Mt. 
Hood  and  M't.  St.  Helens  in  the  distance,  the  site 
presents  a  picture  of  nature  entirely  original  in 
exposition   building. 

For  compactness  and  attractiveness  of  feature  and 
environment  the  exposition  will  be  without  question 
the  greatest  fair  ever  held. 

It  can  be  seen,  studied  and  comprehended  within 
the  means  and  time  that  the  average  person  has  at 
his  disposal.  There  will  be  no  dreariness  of  archi- 
tecture to  tire  the  eye,  no  long  miles  of  aisles  to 
weary  and  ache  the  limbs,  no  hot  summer  days  or 
nights  to  sap  one's  vitality,  no  burning  winds  sweep- 
ing over  a  dry  plain  to  enervate  and  depress  the 
visitor,  no  roads  that  will  alternately  be  dust  or 
mud,  according  to  atmospheric  conditions.  All  will 
be  perfection,  or  at  least  the  nearest  approach 
thereto  ever  achieved  by  an  exposition.  Man's 
genius  and  nature's  endowments  work  hand  in  hand 
in  the  making  of  the  Centennial  Exposition.  What 
man  could  not  do,  nature  has  done ;  what  nature 
left  undone,  man  has  accomplished.  Engineering 
skill  has  smoothed  hillocks,  leveled  depressions, 
rounded  off  sharp  corners,  rooted  out  knotted  trunks 
of  trees,  aligned  the  lake  shore,  covered  the  old 
forest  floor  with  the  verdure  of  the.  Pacific  West, 
and  molded  the  exposition  grounds  into  a  bower 
of  beauty. 

Nature's  contribution  to  the  scene  will  of  itself 
compensate  any  sight-seer  for  a  trip  to  the  expo- 
sition.    At  St.  Louis  a  syndicate  of  capitalists  spent 
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construction,  the  character  of  the  territory  through 
which  the  road  passes  and  the  development  of  the 
business  of  the  road  has  been  such  as  to  warrant 
almost  the  entire  reconstruction  of  the  original  road, 
so  as  to  make  it  conform  to  the  class  of  work  done 
during  recent  years. 

The  officers  of  the  company  are :  President,  A. 
C.  Frost;  vice-president,  H.  S.  Oakley,  and  secretary 
and  treasurer,  G.  M.  Seward.  The  general  offices 
are  in   Chicago. 

The  engineering  work  upon  this  system  is  in  the 
hands  of  the  .Arnold  Electric  Power  Station  Com- 
pany of  Chicago,  the  electrical  end  being  under  the 
direct  supervision  of  Mr.  W.  A.  Blanck  at  Highwood. 


of  $386,000,  comes  into  possession  of  the  11  big 
exhibit  palaces,  stock  barns,  festival  hall,  the  col- 
onnade of  states,  pavilions,  aerodrome,  bank,  intra- 
mural railway,  hospital,  press  buildings,  electrical 
construction,  police  and  fire  stations,  with  other 
World's  Fair  structures  that  cost  $15,000,000.  Every- 
thing except  the  rolling  stock  of  the  intramural, 
which  has  been  sold  separately,  the  state,  foreign 
and    Pike   buihlings,   are   included   in   the   deal. 

The  official  figures  of  the  attendance  at  the  St. 
Louis  fair  have  been  made  public,  and  place  the 
total  attendance  for  the  187  days  of  the  Exposition 
at  18,741,073.  The  attendance  of  the  closing  day 
was  203.101.     Those  who  registered  at  the  booth  of 


several  hundred  thousand  of  dollars  upon  a  feature 
known  as  the  "Tyrolean  Alps."  To  this  people  paid 
an  admission  for  the  purpose  of  refreshment  and 
gazing  upon  imitation  mountains.  The  visitor  to  the. 
Centennial  Exposition  may,  without  extra  charge, 
sit  among  the  shade  trees  in  Centennial  Park,  and 
look  upon  the  sublime  peaks  of  the  Cascade  range, 
and  enjoy  more  real  scenery  in  one  minute  than 
all   the   Tyrolean   Alps   creations   have   to   offer. 

Of  the  gross  area  of  the  site,  180  acres  is  on  the 
mainland  and  60  acres  forms  a  peninsula  extending 
out  into  Guild's  Lake.  This  lake  is  a  fresh-water 
iKidy  220  acres  in  extent,  separated  from  the  Willa- 
mette  River  by  a   narrow  strip  of  land.     The  main 
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exposition  structures  occupy  the  ground  bordering 
upon  the  lake.  Eight  large  exhibit  palaces,  marvels 
of  symmetrical  beauty  in  design,  form  the  "main 
picture."  These  buildings,  some  of  which  are  fin- 
ished and  others  rapidly  nearing  completion,  are : 
(i)  Agriculture,  (2)  Liberal  and  Industrial  Arts, 
(3)  Foreign  Exhibits,  (4)  Forestry,  (5)  Fine  Arts, 
(6)  Mines  and  ]\Ietallurg\'.  (7)  Territorial  Building, 
and  (8)  Machinery-.  Electricity  and  Transportation. 
Around  these  on  the  outer  edge  cluster  the  state,  ter- 
ritorial and  other  minor  pavilions.  The  Administra- 
tion Building,  where  the  executive  offices  of  the  Fair 
will  be  located,  is  situated  at  one  end  of  the  beauti- 
ful colonnade  entrance. 

Many  states  will  erect  pavilions,  among  them  be- 
ing Oregon  and  Massachusetts.  The  Oregon  Build- 
ing, w-hich  will  be  a  handsome  club  house  of  the 
colonial  design,  holds  a  commanding  position  near 
the  main  entrance.  The  Massachusetts  Building 
•  will  be  the  same  one  used  at  St.  Louis.  It  will  be 
taken  apart  and  shipped  to  Portland,  where  it  will 
be  re-erected. 

On  the  peninsula  in  the  center  of  the  lake  will  be 
located  the  extensive  exhibit  of  the  United  States 
government.  Here  a  large  government  building  will 
be  erected.  It  will  be  an  imposing  structure,  char- 
acteristic of  L^ncle  Sam's  exposition  buildings,  with 
two  towers,  each  260  feet  high.  Besides  this  main 
building  there  will  be  constructed  several  minor 
structures,  among  them  being  the  Forestry,  Fish- 
eries and  Irrigation  Building  and  the  United  States 
Life-saving  Station. 

Columbia  Court  is  the  central  plaza  of  the  expo- 
sition and  is  situated  between  the  Agriculture  and 
Liberal  Arts  buildings.  It  consists  of  two  wide 
avenues,  between  which  are  spacious  sunken  gar- 
dens with  spouting  fountains  and  beautiful  beds  of 
vari-colored  flowers.  Passing  throvigh  the  court 
one  comes  to  a  parapet  at  the  head  of  a  series  of 
terraces  of  velvety  lawn  sloping  down  to  the  edge 
of  the  lake.  Leading  down  from  this  parapet  to 
an  ornate  boat-landing  is  a  flight  of  broad  steps, 
flanked  on  each  side  by  massive  balustrades.  On 
either  side  of  the  stairway  are  banked  beds  of 
blooming  roses.  Here  at  night  on  this  entrancing 
spot  with  thousands  of  lights  reflected  in  the  still 
waters  of  the  lake  will  be  given  band  concerts,  py- 
rotechnic displays  and  other  outdoor  features. 

The  "Trail,"  which  is  the  amusement  street  of  the 
exposition,  corresponding  to  the  Pike  at  St.  Louis 
and  the  Alidways  of  other  expositions,  has  an  en- 
tirely new   environment  for  this   feature   of  an    ex- 
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in  rank  is  the  state  of  Oregon  with  an  appropriation 
of  $450,000,  which  is  at  the  rate  of  nearly  $1  for 
every  man,  woman  and  child  in  the  state.  No  state 
having  so  small  a  population  as  Oregon  has  ever 
appropriated  so  large  an  amount  toward  an  inter- 
national exposition.  Strange  as  it  may  seem,  Ore- 
gon is  better  able  to  give  so  large  a  sum  than  many 
of  the  older  and  richer  states  for  the  reason  that 
it  has  no  state  debt  and  is  constantly  increasing 
in  population  and  expanding  its  industries. 
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The  principal  lighting  scheme  of  the  exposition 
may  be  seen  by  following  the  major  axis  of  the 
grounds.  This  axis  starts  at  the  colonnade  en- 
trance, passes  through  the  central  plaza,  called  Co- 
lumbia Court,  crosses  Guild's  Lake,  and  passes 
thrortgh  the  center  of  the  main  government  build- 
ing on  the  peninsula. 

The  colonnade  entrance  opens  onto  Pacific 
Court,  which  will  be  illuminated  by  large  pillars 
of    light.     The   visitor    is    then    in   position    to   look 
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The  Exposition  company,  which  was  organized 
and  financed  by  the  people  of  Portland,  will  expend 
$420,000,  which  was  raised  b}-^  the  sale  of  stock. 

Other  states  that  have  appropriated  sums  ranging 
from  $10,000  to  $35,000  are :  California,  Montana, 
Idaho,  Utah,  Missouri,  AVashington,  Wyoming,  Ne- 
vada, North  Dakota,  Minnesota,  Arizona.  Virginia, 
New  York  and  Massachusetts.  The  total  state  ap- 
propriations aggregate  $560,000.  Besides  the  above 
states  many  others  will  probably  make  appropriations 
when  their  legislatures  meet  this  winter. 

Foreign  participation  will  be  extensive,  the  ex- 
hibits being  largely  drawn  from  the  Louisiana  Pur- 
chase Exposition,  as  the  countries  could  not  be  ex- 
pected to  make  a  new  effort  for  an  exposition  fol- 
lowing  so    close    upon   the   St.    Louis    show.     As   a 
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position.  It  is  situated  upon  a  wide  bridge  which 
spans  the  lake  and  connects  the  peninsula  with  the 
mainland.  With  the  unrivaled  water  facilities  thus 
offered  much  attention  will  be  directed  to  conces- 
sions for  aquatic  features.  Many  new  and  attractive 
shows  will  grace  this  bridge,  and  when  the  visitor 
goes  up  the  Trail  next  summer  he  will  experience 
many  a  new  sensation. 

The  exposition  will  open  June  ist  and  close  Octo- 
ber 15th  and  will  represent  an  outlay  of  approxi- 
mately $5,ooo,oco.  This  includes  the  cost  of  laying 
out  the  grounds  and  the  amounts  expended  for 
buildings,  exhibits  and  all  other  purposes.  The 
largest  participant  is  the  government,  which  has 
made  an  appropriation  of  $475,000.  As  the  govern- 
ment has  on  hand  an  exhibit  worth  more  than 
$300,000,  which  requires  little  reinforcement  or 
addition,  its  action  is  equivalent  to  $800,000.     Next 


result  only  the  cream  of  what  the  foreign  nations  dis- 
played at  St.  Louis  will  be  transferred  to  Portland. 
Installation  of  exhibits  will  begin  in  January  and 
the  present  advanced  condition  of  the  grounds  and 
buildings  insures  a  completed  exposition  when  the 
president  presses  the  button  on  opening  day. 


LEWIS    AND    CLARK    EXPOSITION. 

along  the  Lewis  and  Clark  Boulevard,  on  which 
will  face  the  principal  buildings,  all  of  which  will 
be  brilliantly  outlined  with  frosted  eight-candlepower 
incandescent  lamps.  Colun.ijia  Court,  situated  on  the 
other  side  of  the  Lewis  and  Clark  Boulevard,  be- 
tween the  Liberal  Arts  and  Agricultural  Buildings, 
and  which  contains  the  sunken  gardens,  leads  the 
spectators  to  the  Grand  Stairway,  which,  with  the 
Sunken  Gardens,  will  be  lighted  by  large  post  elec- 
troliers having  staff  pedestals  and  arms  designed  to 
give  a  spray  effect  and  each  containing  27  Meridian 
lamps- 

From  the  Lake  View  Terrace  at  the  top  of  the 
Grand  Stairway  the  principal  view  of  the  illumina- 
tion will  be  obtainable.  The  Grand  Stairwa5%  crossed 
by  boulevards,  leads  to  the  boat  landing,  and  directly 
opposite  across  Guild's  Lake,  are  the  government 
buildings.  The  principal  government  structure  is 
flanked  by  two  towers  260  feet  in  height  with  the 
ends  extended  by  half  domes,  and  running  from 
each  tower  is  a  peristyle  connecting  two  smaller 
flanking  buildings — the  Territorial  and  Irrigation 
Buildings — the  whole  being  arrane^ed  in  a  semi-cir- 
cular plan.  As  the  style  of  architecture  is  the  Mis- 
sion renaissance,  it  is  possible  for  a  lighting  design 
to  bring  out  the  outline  in  perfect  shape. 

Centennial  Park,  a  natural  park  which  occupies 
several  acres  to  the  northwest  of  the  main  group 
of  buildings,  will  be  brilliantly  illuminated  by  7,000 
i6-candlepower  lamps  placed  in  among  the  shrub- 
bery and  trees.  Beginning  at  the  far  corner  of  the 
park — the  northwest  corner — the  Bridge  of  Nations, 
2,000  feet  long,  connects  the  mainland  with  the  gov- 
ernment peninsula.  The  near  end  of  the  bridge  for 
a  distance  of  Soo  feet  will  be  used  as  the  amusement 
street  of  the  exposition  and  is  called  the  Trail.  Be- 
yond this  the  Bridge  of  Nations  proper  will  be 
illuminated  by  six-light  post  electroliers. 

The  bridge  will  be  constructed  in  semblance  of 
an  arched  stone  bridge  and  the  arches  will  be  out- 
lined with  eight-candlepower  lamps.  The  principal 
boulevards  and  the  Esplanade,  which,  beginning  at 
the  boat  landing  at  the  foot  of  the  Grand  Stairway, 
extends  out  into  the  lake  a  short  distance,  then  turns 
westward  and  crosses  the  Bridge  of  Nations,  will  be 
illuminated  by  the  same  style  of  post  electroliers  as 
those  used  on  the  bridge. 


Lighting  the  Exposition. 

By  James  R.  Thompson, 

Chief  Electrician  Lewis  and  Clark  Exposition. 

Electrical  effects  not  possible  in  an  exposition 
the  size  of  that  which  has  just  closed  at  St.  Louis 
will  be  introduced  at  Portland  next  summer  at  the 
Lewis  and  Clark  Centennial  Exposition.  In  pro- 
ducing these  effects  a  grand  total  of  over  70,000 
electric  lights  will  be  used  and  a  4,ooo-horsepo\ver 
turbine  will  be  required  to  supply  the  current. 


Advertising  Almost  Respectable. 

In  a  recent  letter  to  the  New  York  Sun  Mr.  Tesia 
spoke,  among  other  features  of  the  New  York  sub- 
way, of  the  advertising  signs  that  have  been  criti- 
cized. He  made  this  curiouslj'  worded  statcmen;: 
"A  few  more  words  in  relation  to  the  signs.  With 
all  due  respect  to  general  opinion,  I  entertain  quite 
a  different  view  on  that  subject.  Advertising  is  a 
useful  art,  which  is  being  lifted  continually  to  a 
higher  plane,  and  will  soon  be  quite  respectable. 
It  should  not  be  hampered,  but  rather  encouraged. 
I  would  give  the  Interborough  company  every  fa- 
cility for  exploiting  it,  restricting  it  only  in  so  far 
as  the  artistic  execution  is  concerned." 
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DATES  AHEAD. 

Interstate  Independent  Telephone  Association  of  America 
(annual  convention).  Auditorium  Hotel,  Cliicago,  December 
13th,    I4tli  and    isth. 

Northwestern  IClectrical  Association  (annual  convention), 
Hotel    Pfister,   Milwaukee,    Wis.,  January    i8   and    19,    1905. 


As  THERE  arc  "diseases  of  civilization" — entirely 
modern  maladies  requiring  new  remedies — so  does 
the  industrial  advancement  of  the  body  politic  seem 
to  bring  new  complaints  in  its  train.  At  least,  this 
is  the  view  of  some  of  the  shippers  by  the  Great 
Lakes  and  the  waterways  connected  therewith.  It 
is  again  asserted  tliat  at  some  future  date  the  Do- 
minion government  will  discuss  with  the  Washing- 
ton authorities  the  advisability  of  appointing  an  in- 
ternational coinmission  to  consider  the  effect  upon 
the  level  of  international  waters  situated  along  the 
boundary  of  power-development  works  and  hydro- 
electric enterprises.  There  arc  said  to  be  at 
least  three  instances  where  Canada  has  cause  of 
complaint   on   this    score    bv   reason   of   works   con- 
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striicled  on  the  United  Slates  side  of  the  line.  One 
of  tliese  is  on  the  St.  John  River  in  New  Brunswick, 
the  second  is  at  Sault  Ste.  Marie,  Mich.,  and  the 
third  is  in  the  state  of  Minnesota.  With  respect 
to  the  last-named,  a  memorial  will  shortly  be  for- 
warded to  Washington,  it  is  said.  The  construction 
of  the  Chicago  Drainage  Canal  is  also  mentioned 
as  a  possible  cause  of  complaint,  but  this  can  hardly 
be  taken  seriously,  as  the  lowering  of  the  lake  level 
thereby  must  have  been  very  slight.  Tlie  same  ob- 
servation applies  to  the  other  cases  also,  no  doubt, 
and  it  is  unlikely  that  any  serious  results  are  to 
be  apprehended  from  the  amount  of  w^ater  so  far 
diverted.  But  it  is  conceivable  that  waterpower 
developments  might  be  carried  far  enough  to  affect 
navigation  unfavorably,  and  it  is  not  strange  that 
the   possibility   is   attracting   attention. 


In  the  employment  of  static  electricity  in  electro- 
therapeutics it  is  to  be  observed,  as  noted  by  a  re- 
cent writer,  that  the  current  strength  of  the  static 
discharges  is  remarkably  small.  In  fact,  it  is  prob- 
ably the  minuteness  of  the  quantity 'that  permits  the 
employment  of  the  static  currents  for  the  production 
of  muscular  contractions  and  other  characteristic 
effects.  Tile  diffusion  of  the  static  current  of  such 
very  small  amperage  produces  mechanical  effects 
with'  a  minimum  of  ionic  interchange.  It  is  this 
fact  which  eliminates  all  possibility  of  danger;  for 
currents  of  large  quantity  and  possessing  power  of 
great  diffusion  when  passed  through  the  tissues  of 
the  body  are  apt  to  produce  electrolytic  effects,  and 
are  destructive  to  cell  life.  With  the  static  currents, 
the  current  flow  is  ample  from  a  Holtz  machine 
having  eight  revolving  plates,  .30  inches  in  diameter, 
to  meet  most  therapeutic  demands,  the  greater  ca- 
pacity of  more  powerful  machines  often  producing 
unpleasant  effects.  But  used  "with  good  judgment, 
static  electricity  is  thought  by  not  a  few  conservative 
practitioners  to  have  a  large  field  of  employment 
in  medicine,  particularly  in  the  treatment  of  errors 
of  metabolism,  local  or  general. 


A  FOUR-TRACK  railroad  for  steam  operation  even 
is  still  considered  worth  talking  about;  indeed,  we 
believe  that  there  is  but  one  steam  road  in  the 
country  now  operating  for  any  considerable  distance 
as  a  four-track  road.  Therefore,  a  four-track  elec- 
tric railway,  even  if  short  by  trunk-line  standards,  is 
worthy  of  attention.  The  entire  main  line  of  the 
Chicago  and  Milwaukee  electric  railway,  now  in 
operation,  will  within  a  short  time  be  equipped  with 
four '  tracks,  with  very  slight  grades  and  with  a 
roadbed  approaching  in  construction  modern  steam- 
railroad  practice.  Work  has  already  been  begun  on 
the  four-tracking  of  the  line  and  at  the  same  time 
extensions  are  being  pushed  northward,  the  goal  in 
view  being  Milwaukee.  When  this  city  is  reached 
and  negotiations  are  concluded  by  which  the  line 
may  gain  admission  to  Chicago,  one  of  the  finest  in- 
terurban  electric  lines  in  the  country  will  be  com- 
pleted. It  will  thus  connect  Chicago  with  the 
metropolis  of  Wisconsin,  passing  through  many 
thriving  small  cities  en  route.  Rapid  transporta- 
tion will  be  offered  to  suburban  residents  near  the 
larger  cities,  and  with  four  tracks  on  the  major  part 
of  the  system  an  extensive  freight  business  may  be 
built  up  without  disturbing  the  passenger  traffic. 
The  leading  article  in  this  issue  is  devoted  to  a 
description  of  the  Chicago  and  Milwaukee  electric 
railway  and  will  be  especially  interesting  from  the 
fact  that  it  relates  to  the  first  four-track  electric 
ititerurban  line  in  the  United  States. 


President  Roosevelt's  message  to  Congress,  while 
unusually  interesting  and  important,  does  not  con- 
tain many  references  of  specific  significance  to  elec- 
trical men  as  such.  We  may,  hov,'ever,  direct  tht* 
attention  of  electric-railway  managers  to  that  por- 
tion of  the  document  relating  to  safety  in  railroad 
travel.  Electric  railways  arc  steadily  encroaching 
on  the  field  hitherto  occupied  by  steam  railroads, 
and  in  rising  to  enlarged  opportunities  they  must 
accept  increased  responsibilities  in  methods  of  con- 
struction and  operation.  Thus  what  the  president 
says  on  this  subject  deserves  the  careful  attention 
of  those  responsible  for  the  operation  of  interurbau 
railways.     Following  is  a  condensation: 

The    ever-increasing    casually    list    upon    our    rail- 
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loads  is  a  matter  of  grave  public  concern  and  ur- 
gently calls  for  action  by  the  Congress.  Many  of 
our  leading  roads  have  been  foremost  in  the  adop- 
tion of  the  most  approved  safeguards  for  the  protec- 
tion of  travelers  and  employes,  yet  the  list  of  clearly 
avoidable  accidents  continues  unduly  large.  The 
passage  of  a  law  requiring  the  adoption  of  a  block- 
signal  system  has  been  proposed  to  the  Congress. 
I  earnestly  concur  in  that  recoiTimendation  and 
would  also  point  out  to  the  Congress  the  urgent 
need  of  legislation  limiting  the  hours  of  labor  for 
railroad  employes  in  train  service  upon  railroads 
engaged  in  interstate  commerce  and  providing  that 
only  trained  and  experienced  persons  be  etuployed  in 
positions  of  responsibility  connected  with  the  opera- 
tion of  trains.  The  law  of  igoi,  requiring  inter- 
state railroads  to  make  monthly  reports  of  all 
accidents  to  passengers  and  emploj'cs  on  duty, 
should  also  be  amended  so  as  to  empower  the 
government  to  make  a  personal  investigation, 
through  proper  officers,  of  all  accidents  involving 
loss  of  life  which  seem  to  require  investigation,  with 
a  requirement  that  the  results  of  such  investigation 
be  made  public.  The  safety  appliance  law,  as 
amended  by  the  act  of  March  2,  190.3,  has  proved 
beneficial  to  railway  employes,  and  in  order  that  its 
provisions  may  be  properly  carried  out  the  force 
of  inspectors  provided  for  by  appropriations  should 
he    largely   increased. 

It  is  of  course  likely  that  Mr.  Roosevelt  had  the 
steam  railroads,  with  their  shocking  list  of  accidents, 
m  mind  when  he  made  these  recommendations.  But 
we  cannot  forget  that  only  two  years  ago  the  presi- 
dent himself  was  hurt,  with  a  narrow  escape  from 
more  serious  injury,  perhaps  death,  by  the  collision 
of  an  electric  car  with  his  carriage  in  Pitlsfield, 
Mass.  Efficient  brakes  and  the  best  of  signaling 
apparatus  are  none  too  good  for  electric  interurbau 
railways.  The  electric  system  is  introduced  as  an 
economic  and  physical  improvement  over  the  steam 
locomotive.  Let  it  also  bring  with  it  a  cleaner  rec- 
ord of  safety  in  travel. 

Four  other  features  in  the  message  may  be  re- 
ferred to  very  briefly.  The  first  is  the  president's 
proposals  for  the  irrigation  of  arid  lands  in  the 
West.  In  discussing  this  work  he  says,  among  other 
things : 

During  the  2j4  years  that  have  elapsed  since  Ihe 
passage  of  the  reclamation  act  rapid  progress  has 
been  made  in  the  surveys  and  examinations  of  the 
opportunities  for  reclamation  in  Ihe  13  states  and 
three  territories  of  the  arid  West.  Construction 
has  already  been  begun  on  the  largest  and  most  im- 
portant of  the  irrigation  works,  and  plans  are  be- 
ing completed  for  works  which  will  utilize  the  funds 
now  available.  The  operations  are  being  carried 
on  by  the  reclamation  service,  a  corps  of  engineers 
selected  through  competitive  civil-service  examina- 
tions. This  corps  includes  experienced  consulting 
and  constructing  engineers,  as  well  as  various  experts 
ill  mechanical  and  legal  matters,  and  is  composed 
largely  of  men  who  have  spent  most  of  their  lives  in 
practical    affairs    connected    with    irrigation. 

As  we  have  previously  pointed  out,  there  are 
power-transmission  possibilities  in  connection  with 
the  proposed  irrigation  reservoirs  which  should  be 
carefully   watched. 

The  president  believes  that  it  is  wise  to  build 
submarine  torpedo  boats.  All  naval  authorities  do 
not  agree  with  him,  but  the  building  of  submarines 
makes  some  slight  addition  to  the  demand  for  bat- 
teries and  motors,  which  is  one  good  result  at  any 
rate. 

In  relation  to  coast  fortifications  the  chief  execu- 
tive advises  that  "We  should,  however,  pay  much 
more  heed  than  at  present  to  the  development  "f 
an  extensive  system  of  floating  mines  for  use  in  all 
our  more  important  harbors.  These  mines  have 
been  proved  to  be  a  most  formidable  safeguard 
against  hostile  fleets."  Explosive  mines  are  cer- 
tainly a  most  useful  means  of  harbor  defense.  They 
are  electrically  operated  in  nearly  all  cases,  and  ex- 
perience during  and  just  prior  to  the  Spanish- 
.\merican  war  shows  how  vital  it  is  that  adequate 
preparation  should  be  made  in  limes  of  peace.  The 
president's  warning  should  be  heeded.  Not  a  few 
electrical  men  could  give  valuable  assistance  in  this 
work  should  the  government   require   their  services. 

It  is  pleasing  to  observe  a  word  of  recognition  of 
the  work  of  the  Signal  Corps  in  laying  cables  and 
building  telegraph  lines  in  Alaska.  "This  work  has 
been  done  in  the  most  economical  and  efficient  way." 
says  Mr.  Roosevelt. 

In  its  entirety  the  message  is  an  unusually  im- 
portant contribution  to  state  literature.  A  few  scat- 
tered extracts  give  but  a  scant  idea  of  its  vigor  and 
originality.  The  president  has  added  to  his  reputa- 
tion as  an  author  as  well  as  a  statesman  by  this  pro- 
duction.   ' 
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Arc  Lighting  Here  and  Abroad.* 

By  Francis   B.   Badt. 

In  comparing  arc  lighting  in  the  United  States 
and  abroad  one  is  struck  with  the  great  development 
of  the  enclosed  lamps  in  the  United  States,  whereas 
abroad  the  open  arc  lamp  still  holds  sway.  The 
reasons,  of  course,  for  this  peculiar  condition  have 
been  discussed  many  a  time,  and  arc  mainly  to  be 
sought  in  the  relationship  between  the  prices  of  labor 
and  of  carbons  on  one  hand,  and  the  cost  of  produc- 
ing the  current  on  the  other  hand.  Labor  for  lamp 
trimming- and  carbons  being  comparatively  expensive 
in  the  United  States,  a  long-burning  arc  lamp  re- 
quiring less  labor  is  preferable  here,  in  spite  of  the 
lower  candlepower  for  a  given  voltage  of  the  en- 
closed arc. 

The  accompanying  illustration  is  reproduced  from 
the  General  Electric  Company's  bulletin  of  February 
25,  1902,  showing  a  comparison  of  the  sales  of  en- 
closed and  open  arc  lamps  from  1895  to  1900,  which 
best  illustrates  the  ascendance  of  the  enclosed-arc 
lamp  and  the  decline  of  the  open-arc  lamp   in  this 


Table  II. — Arc-lamp   Data. 


COMPARISON  OF  SALES  OF  ENCLOSED   AND  OPEN  ARC  LAMPS. 

country.  No  exact  statistics  have  been  available 
since  the  publication  of  the  bulletin  referred  to.  'but, 
from  reliable  estimates  and  general  observation,  it 
is  fair  to  assume  that  the  sale  of  enclosed-arc  lamps 
has  increased  in  geometrical  progression  and  that 
the  sale  of  open-arc  lamps  has  decreased  corre- 
spondingly. 

There  is  also  quite  a  difference  in  the  S3'stems  on 
which  arc  lamps  are  operated  in  this  country  and 
abroad.  We  confine  ourselves  to  showing  the  dif- 
ferent lamps  and  systems  used  in  this  country. 
(See  Table  I.)  Table  II.  gives  the  so-called  nom- 
inal candlepower,  the  amperes  and  volts  at  the  arc; 
also  the  sizes  of  carbons.  The  term  "nominal  can- 
dlepower" is  fortunately  going  out  of  use,  and  arc 
lamps  are  now  usually  rated  by  amperes  and  volts 
consumed  at  the  arc. 

All  these,  of  course,  are  only  average  figures, 
derived    from    many   makes    and    systems    in    vogue 

Table  I  A. 

ARC  LAMPS. 

Alternating  Current. 
[High-voUage  Constant-potential  System.) 


I 

I 

Constant-c  u  r  r  e  n  t 

transformer      for 

circuits  up  to  10,000 

volts. 


Enclosed  arc  lamps 
in  series  allowing 
7S  volts  on6o-cycle 
and  S3  volts  on  125- 
cycle  current  for 
each  lamp.  Line 
drop  not  included. 


Constant-potential  transformer  for  in- 
candescent-lamp circuit  no  volts. 


Enclosed 
lamps. 


Three  One  lamp  on  individual  One  lamp 

lamps  transformer     steppinc  in  multi- 

in  down  from  no  volts  to  pie. 

series.  35  volts. 


Laiivp. 

Amp. 

Volts  at 
Arc. 

Carbons. 

Upper. 

Lower. 

Remarks. 

D.  C.  Open. 

Nominal: 

2,000  c.  p 

1,200  c.  p 

9.6-to 
6.8 

[«-50| 

M 

lax.^^i  in. 

cored 

S 

i2x!i  in. 

solid 

M 

7X/2  in. 

solid 

S 

7x!^  in. 

solid 

M  =  Multiple- 
arc  system. 

S=  Series  con- 
st an  t-current 
system. 

D.  C.  Enclosed. 

Nominal : 

2.000  c.  p 

I,200  c,  p.   ., 

5. 

3. 

•7S-S0, 

i2xJs  in. 

solid. 
i2x^  in. 

solid 

(stubs) 
5xj2  in. 

solid 
sxH  in. 

solid 

A.  C.  Open. 

Nominal : 

2,000  c.    p 

1,200  c.   p 

16. 
10. 

y  28-30; 

gljx^fiin. 

cored 
O^sXi'liin. 

cored 

gJsST'ain. 

cored 
0/2 X  "fin. 

cored 

A.  C.  Enclosed. 
Nominal : 
2.000  c.  p 

6-7.  S 

[-1 

9':^x'-in. 
cored 
or  vice- 

e'sx'.sin. 

solid 
versa 

here.  The  lengths  of  the  carbons  selected  in  this 
table  are  supposed  to  give,  under  proper  condi- 
tions, a  life  of  about  12  hours  in  the  open  lamp,  and 
of  about  125  hours  in  the  enclosed  lamp.  The  diam- 
eter of  the  carbon  given  in  the  table  is  such  as  is 
most  commonly  used;  for  greater  candlepower  effi- 
ciency carbons  of  smaller  diameter  might  be  used 
to  advantage,  although  the  life  of  the  carbons,  of 
course,  would  be  reduced.  From  recent  experi- 
ments, it  seems  that  the  raising  of  the  current  density 
increases  not  only  the  mean  spherical  candlepower, 
but  also  improves  the  quality  of  the  light  and  the 
steadiness    of   the   arc. 


English    Impression  of  American   Elec- 
trical Engineering. 

In  concluding  a  serial  article  on  "The  Visit  of  the 
Institution  of  Electrical  Engineers  to  America"  a 
writer  in  the  Electrical  Review  of  London  gives  the 
following  impression  of  electrical-engineering  prac- 
tice in  the  United  States : 

A  feature  of  all  the  newer  power  stations  was  the 
almost  complete  control  of  the  plant  from  the  switch- 
board, which  in  itself  was  of  the  diagram  type,  hav- 
ing mounted  on  it  only  the  instruments  and  small 
control  switches  or  presses  which  controlled  the  main 
electrically  operated  switches.  The  highest  alter- 
nating-current pressure  on  the  switchboard  panels 
did  not  often  exceed  115  volts,  derived  from  poten- 
tial transformers.  The  field  rheostats,  the  main 
engine  governors,  the  main  and  feeder  switches,  the 
main  steam  stop  valves,  etc.,  were  generally  motor 
operated,  usually  being  placed  out  of  sight  of  the 
switch  gallery,  tell-tale  colored  lamps  and  indicators 
informing  the  switchboard  attendant  as  to  whether 
they  were  open  or  closed.  Batteries  seem  to  be 
very  little  used,  probably  due  to  the  very  large  size 
of  the  average  power  station,  where  there  would 
be  no  capital  saving  by  their  introduction.  It  is 
generally  admitted,  though,  that  thev  would  be  ad- 
vantageous in  sub-stations. 

All  the  power  and  light  distribution  outside  the 
actual  business  centers  of  the  cities  is  carried  out  by 
the  aid  of  overhead  cables.  Transformers  are 
mounted  on  the  top  of  the  posts  at  points  where 
energy  is  required  for  local  use.  This  overhead  con- 
struction Is  very  unsightly  and  little  care  seems 
to  be  exercised  in  choosing  straight  poles,  which 
does  not  add  to  the  neatness. 

The  construction  of  the  streets  was  deemed  very 
poor  and  the  tramway  tracks  were  decidedly  bad. 
The  overhead  construction  was  often  of  a  very  flimsy 
character.  It  was  not  at  all  unusual  to  see  a'  feeder 
being  used  as  a  span  wire  and  thus  serving  a  double 
duty.  The  use  of  wooden  posts  undoubtedly  does 
away  with  the  necessity  of  having  good  insulators, 
which  Is  an  economy.  One  trolley  line  used  on  con- 
structional work  at  Niagara  Falls  was  attached  to 
the  wooden  cross-arms  of  the  posts  by  the  simple 
method  of  twisting  a  piece  of  wire  around  both,  the 
only  insulation  being  that  due  to  the  post  itself. 
This,  of  course,   was  an  extreme  case. 

The  high  speed  at  which  the  trolley  cars  are 
operated  must  be  seen  to  be  appreciated ;  50  miles 
an  hour  is  often  attained  in  the  cities  and  40  to  70 
in  the  country.  The  almost  universal  adoption  of 
air-brakes,  however,  means  that  the  cars  are  well 
under  control.     It  would  seem  that  the  introduction 
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ARC  LAMPS. 
Direct  (continuous)  current. 


Series  Arc  Constant-current 
System. 


Multiple  or  Multiple-series  Constant-potential  System. 


Open  lamps.      Enclosed  lamps 


Open  lamps. 


Enclosed  lamps. 


iio-volt    circuit    220-volt    circuit    550-volt    circuit    no-volt  circuit.     220-volt  circuit.      550- volt    circuit 


two    lamps    in 

series. 


four  lamps  in 
series. 


10    lamps 
series. 


One     II  o-volt     One     2  20-volt  Two     220-volt 

lamp  in  multi-      lamp  in  multi-  lamps  in  series 

pie.                          pie  or  two  iior  or  five  no-volt 

volt  lamps    in  lamps  in  series 

series. 


of  air-brakes  into  England  would  be  of  great  ad- 
vantage, more  especially  on  the  heavier  cars,  for 
it  is  a  successful  power  brake  that  is  entirely  inde- 
pendent of  the  car  motors.  The  use  of  such  a  brake 
also  ensures  that  the  brake-blocks  are  not  kept  in  a 
position  where  they  just  rub  on  the  wheels,  as  is 
so  often  done  by  drivers  in  England,  when  using 
a  hand-brake,  so  as  to  enable  them  quickly  to  apply 
the  brake  when  necessary,  regardless  of  the  power 
they  are  wasting. 

The  curves  on  the  double  track,  when  turning  a 
street  corner,  were  nearly  always  too  close  to  each 
other,  with  the  result  that  two  cars  could  not  pass 
each  other  without  colliding.  The  straight-running 
trolley  head  is  in  use  almost  without  exception. 

Horse  and  cable-drawn  cars  are  still  In  use  for 
special  reasons  in  New  York  and  Chicago,  and  many 
of  the  tramway  concerns  are  In  a  far  from  flour- 
ishing condition,  the  dividends,  if  any,  being  very 
low. 

To  English  minds  the  railway  level  crossings 
seemed   very   unprotected   and   dangerous. 

The  practice  throughout  the  country  seems  to  be 
to  let  each  man  look  out  for  danger  for  himself, 
there,  apparently,  being  no  grandmotherly,  or  other- 
wise. Board  of  Trade  to  look  after  him.  ' 

The  single-phase  railway  problem  Is  one  that  is 
absorbing  a  great  deal  of  attention  at  present,  and 
good  results  are  being  obtained  ;  already  one  com- 
mercial road  Is  equipped  and  another  is  in  course 
of  equipment. 

It  was  very  noticeable  how  complete  a  control  of 
the  electrical  business  the  two  large  electrical  manu- 
facturing concerns  in  the  United  States  have,  other 
firms  not  seeming  to  have  the  opportunities  they 
would  get  in  England  for  introducing  their  manu- 
factures. 

Disappointment  was  expressed  at  many  of  the 
machine  shops,  for  though  there  are  some  very  fine 
shops  in  America,  there  are  also  others  which  could 
learn  many  lessons  from  England.  Perhaps  ibc 
most  striking  feature  was  the  radical  change  in 
practice  that  has  been  brought  about  by  the  use 
of  high-speed  steel.  No  process  discovered  In  recent 
years  has  effected  such  an  increase  of  manufacturing 
capacity  and  such  a  general  revolution  in  machine 
design.  Incidentally  it  has  caused  a  temporary  diffi- 
culty  in   setting  piecework   prices. 

It  was  very  striking  to  note  how  comparatively 
young  the  leaders  in  American  engineering  enter- 
prises are;  most  of  them  have  made  their  names 
before  leaving  the  thirties  behind,  and  are  conse- 
quently men  with  a  long  future  before  them. 

The  courtesy  of  the  Americans  to  the  visitors  was 
very  open-handed  and  generous,  nothing  being  too 
much  trouble  for  them  to  undertake  in  the  way  of 
entertainment  or  Instruction.  This  was  much  ap- 
preciated by  the  visiting  party,  as  it  enabled  them 
to  see  much  in  a  short  time  with  a  minimum  of 
fatigue,  and  all  carried  away  with  them  a  very 
pleasant  recollection  of  American  energ>\  enterprise 
and  hospitality,  as  evidenced  by  the  electrical-engi- 
neering section  of  the   community. 


From  advance  sheets  of  a  forthcoming  revised  edition  of  the  Dynamo  Tenders'  Handbook. 


Mysterious  "Wireless"  In  the  North 
Sea. 

A  Russian  naval  officer,  In  a  semi-official  ac- 
count of  the  famous  North  Sea  incident  by  which 
English  fishing  boats  were  fired  on  by  the  Russian 
squadron,  mentions  in  an  interesting  manner  the 
extent  to  which  space  telegraphy  is  alleged  to  have 
figured  in  the  affair.  Following  is  an  extract  from 
his   story : 

"The  following  day,  the  8th  [21st]  October,  at 
eight  o'clock  in  the  evening,  when  it  was  already 
quite  dark,  we  received  by  wireless  telegraph  the 
information  that  behind  us  at  a  distance  of  30  miles 
was  the  transport  Kamchatka,  which,  owing  to  some 
trouble  with  its  machines,  had  fallen  behind  the 
detachment  (the  cruisers  Dmitri  Donskoi  and  Au- 
rora), and  that  it  was  being  followed  by  several  tor- 
pedo boats,  which  were  not,  however,  attacking. 

"The  order  was  at  once  given  by  wireless  to  Ad- 
miral Enkwist,  who  was  ahead  with  the  two  cruis- 
ers Donskoi  and  Aurora,  to  slow  down  and  await 
the  Kamchatka  or  to  steam  ahead  and  not  show 
themselves  to  the  torpedo  boats,  which,  of  course, 
were  also  reading  our  telegrams,  but  did  not  know 
whence   they  came. 

"But  the  Japanese  all  the  same  made  an  attempt 
to  find  out  our  whereabouts.  While  we  were  ex- 
changing messages  with  the  Kamchatka  we  suddenly 
began  to  receive  a  series  of  telegrams : 

"'Where  is  the  squadron?'  'Indicate  your  width 
and  length,'  'Which  place  is  the  Suvoroff  In?'  All  In 
pure  Russian  and  with  the  signature  'Kamchatka.' 

"These  telegrams  appeared  suspicious  to  us,  and 
to  make  sure  that  it  was  really  the  Kamchatka  who 
was  sending  them,  instead  of  replying  we  ordered 
them  to  give  us  the  Christian  name  and  patronymic 
of  one  of  the  officers  of  the  Kamchatka. 

"This  was  received  with  complete  silence,  the 
questions  ceased,  but  the  conversation  with  the 
Kamchatka  continued  regarding  the  cause  of  her 
falling  back,  etc.,  but  in  cipher,  so  that  the  Japanese 
were   unable   to    understand   anything. 

"It  was  evident  that  the  questions  which  were 
telegraphed  were  made  by  Japanese  taking  advantage 
of  our  telegraphing  the  Kamchatka  and  that  they 
wanted  to  find  out  where  we  were,  that  is  the  bat- 
tleships, which  they  were  trying  to  get  at." 
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Ohio  Telephone  Notes. 

The  meeting  of  the  Oliio  Independent  Telephone 
Association  will  be  held  in  Columbus  some  time  in 
March,  according  lo  arrangements  made  a  few  liays 
ago  by  the  executive  committee  which  met  in  Colum- 
bus. In  the  meantiitie  district  meetings  will  be  held 
through  the  winter  and  delegates  will  be  chosen. 
The  state  meeting  will  be  devoted  to  a  general  dis- 
cussion of  the  subjects  that  will  be  decided  upon 
later,  several  fjapers  forming  the  basis  for  the  talks. 
James  B.  Hoge.  Ed.  L.  Barber,  Frank  L.  Beam, 
Cyrus  Huling  and  Dwight  Sapp  were  present  at  the 
Columbus  meeting. 

Arguments  have  been  made  in  the  case  of  the 
Queen  City  Telephone  Company  in  the  Circuit  Court 
at  Cincinnati.  It  will  be  remembered  that  the  Com- 
mon Pleas  Court  reversed  the  decision  of  the  Pro- 
bate Court  in  granting  the  telephone  company  the 
right  to  operate  in  Cincinnati  and  the  case  was  taken 
up  on  appeal. 

The  motion  of  Sol.  P.  Kineon  and  George  G. 
Kineon  of  Cincinnati  to  remove  their  case  from  the 
Circuit  Court  at  Covington  lo  the  Federal  Court 
has  been  granted.  The  Kineons  had  been  restrained 
from  bulding  telephone  lines  through  Covington. 
It  is  alleged  that  they  built  a  line  after  a  restrain- 
ing order  had  been  issued  against  them  and  an  order 
of  contempt  was  entered  against  them.  There  w-as 
llien  a  question  as  to  whether  their  case  could  be 
removed  10  tlie  Federal  Court  as  long  as  this  charge 
was  hanging  over  them. 

The  Montgomery  County  Telephone  Company  will 
in  a  short  lime  be  in  position  to  begin  operations 
extensively  in  building  lines  to  connect  all  the  post- 
offices  of  the  county.  In  addition  the  complete  net- 
work of  lines  will  furnish  service  to  all  farmers 
who  desire  it.  The  people  who  are  interested  in  the 
Dayton  Home  Telephone  Company  are  also  the  lead- 
ing stockholders  cf  the  new  company.  The  capital 
sicrk  is  $100,000  and  most  of  it  has  been  sold.  Co- 
lumbus inen  have  purchased  quite  a  block  of  it. 
J.  C.  Reber  and  Manager  Miller  of  the  Dayton 
Home  are  the  active  promoters  of  the  country  sys- 
tem. This  plan  of  building  country  lines  in  close 
connection  with  some  plant  in  a  larger  city  will 
without  doubt  result  in  the  ver>'  thorough  develop- 
ment of  Ohio.  Frank  L.  Beaiu  was  the  first  to  test 
the  plan  and  has  found  that  it  pays  in  Franklin 
C.">unty. 

A  large  new  switchboard  is  being  installed  in  th.e 
exchange  of  the  Columbiana  County  Telephone  Com- 
pany which  will  give  it  the  facilities  it  has  needed 
for  some  time.  It  is  believed  now  that  its  business 
will  develop  rapidly  and  the  officials  are  well  pleased 
with  the  outlook.  The  company  has  succeeded  in 
getting  Ihe  new  rates  firmly  established  and  they 
will  be  adequate  to  the  increased  service  that  will 
now^  be  .given. 

It  is  said  that  the  United  States  Telephone  Com- 
pany will  sell  $2,000,000  bonds  within  the  next  yetr 
and  a  portion  at  least  of  the  proceeds  ivill  be  used 
fir  extensions  and  betterinents.  A  po.il  will  prob- 
ably he  formed  and  the  bonds  held  at  85  or  better. 
They  are  now  in  active  demand  in  the  Cleveland 
market  at  70.  The  lines  of  this  company  will  soon 
reach  all  the  exchanges  in  the  state  and  be  con- 
nected with  the  other  long-distance  lines.  About 
$225,000  has  been  spent  the  last  year  in  these  exten- 
ficms  and  the  same  amount  will  be  put  out  for  the 
same  purpose  the  coming  year.  When  all  the  new 
liies  are  in  operation  the  business  will  without  doubt 
sho.v  a  large  increase.  C. 


Telephone   News  from   the   Northwest. 

The  Hudson  (Wis.)  Prairie  Telrphone  Company 
has  been  incorporated  by  E.  W.  Helms  and  others. 

The  Sioux  City  Telephone  Company  has  started 
pulling  the  cables  through  its  new  conduits,  which 
were   laid   this   summer. 

C.  .A.  Walker  of  Brainerd,  Minn.,  the  owner  of 
the  local  telephone  line,  proposes  a  long-distance 
line  to  Walker,   Minn. 

The  Cyrus  (Minn.)  Mutual  Telephone  Company 
has  been  organized. 

The  Lisinore  (Minn.)  Telephone  Company  has 
been  formed  to  build  a  rural  system. 

The  Tri-state  Telephone  Company  has  opened  an 
office  at  Benson,  Minn. 

It  is  reported  that  the  Minnesota  Central  Tele- 
phone Company  will  meet  the  competition  of  local 
merchants  at  Springfield,  Minn.,  who  are  backing  a 
new  telephone  company  there,  by  opening  a  general 
store  and  meat  market.  This  is  in  addition  to  hav- 
ing cut  telephone  rentals  deeply  as  a  matter  of  com- 
petition  with    the   new   home   company. 

The  Duluth  Telephone  Company  has  about  com- 
pleted some  extensive  improvements  to  its  local  ex- 
change at  Cloqiiet,   Minn. 

The  Madelia  Telephone  Company  of  Madelia. 
Minn.,  has  declared  a  dividend  of  six  per  cent.,  the 
second  in  the  12  months  which  the  company  has 
been  running. 

The  Millc  Lacs  Lake  Telephone  Company  has 
completed  its  line  from   .Aitkin,  Minn.,  to  Cove. 

The  Central  Dakota  Telephone  Company  has  com- 
pleted its  line  to  Geddes.  S.  D.,  and  has  put  in  an 
exchange  there  and  at  Platte. 

The  Wood  Lake  CMinn.)  Rural  Telephone  Com- 
pany has  filed  articles  of  incorporation  with  $30,000 
capital.  G.  .\.  Boettcher  heads  the  list  of  stock- 
holders. 

The  Flandreau    (S.  D.)    Telephone  Company  has 


sold  its  system  to  George  W.  Hart  of  Egan,  who 
owns  the  lines  in  and  about  the  latter  place.  The 
two   systems   will    be   connected. 

Noxon  &  Oglesby  have  sold  the  telephone  ex- 
change at  New  Rockford,  N.  D.,  to  Henry  Wilson. 

-A  stock  company  will  be  formed  to  assume  the 
business  of  the  Home  Telephone  exchange  at  Grand 
Meadow.  M'inn. 

The  Belmont  (Wis.)  and  Pleasant  View  Tele- 
phone Company  has  been  incorporated  with  a  capital 
stock  of  $5,000.  F.  T.  Hinkins  is  president  and 
John    Hillory,    secretary. 

The  Cyrus  (Minn.)  Mutual  Telephone  Company 
has   purchased   the   exchange  at   Glenwood,   Minn. 

The  Clanton  \'alley  Farmers'  Telephone  Company 
has  been  incorporated  at  St.  Mary,  Iowa.  O. 
Springer   is  president  and   T.   G.   Sever  secretary. 

The  Michigan  State  Telephone  Company's  system 
at  Sault  Ste.  Marie,  Mich.,   will  be  remodeled. 

The  Jansen  (Neb.)  Telephone  Company  has  been 
incorporated  with  $io,coo  capital.  J.  E.  Grebe  heads 
the  list  of  incorporators. 

The  Alta  Telephone  Company  has  been  granted  a 
franchise  at  Alta,  Iowa. 

The  Western  Electric  Company  has  secured  an 
injunction,  it  is  said,  against  the  Midland  Telephone 
Company  restraining  its  using  the  new  line  into 
Spirit   Lake,  Iowa. 

The  Rockwell  Telephone  Company  is  putting  in 
a  line  from  Rockwell,  Iowa,  to  Thornton.  R. 


Indiana  Telephone  Items. 

The  Disko  and  Laketon  Telephone  Company  filed 
articles  of  incorporation  on  December  ist.  This 
company  has  a  capital  of  $15,000,  and  proposes  to 
establish  and  operate  telephone  lines  in  Wabash,  Ful- 
ton, Miami  and  Kosciusko  counties,  with  the  prin- 
cipal office  and  exchange  in  Laketon.  Frank  K. 
Zimmerman,  E.  L.  Harmon,  H.  C.  John  and  others 
are  the  incorporators. 

.An  open  meeting  of  the  City  Council  of  Evans- 
ville  was  held  last  week  to  consider  the  telephone- 
franchise  question,  and  the  meeting  was  largely  at- 
tended. The  proposition  of  the  Cumberland  Tele- 
phone Company  to  pa}^  the  city  $2,250  a  year  for 
45  years  for  a  franchise  of  e\-en  years  was  vigor- 
oush^  opposed  by  the  citizens  present.  The  people 
of  Evansville  are  insisting  that  no  franchise  be 
granted  to  any  company  until  after  the  decision  of 
the  federal  court  is  handed  down  in  the  case  now 
pending ;  and  that  when  a  franchise  is  granted  the 
price  of  resident  telephones  be  fixed  at  $1  a  month 
and  that  the  company  be  compelled  to  make  con- 
nection  with   Independent   companies. 

The  interurban  telephone  system  on  the  Indianap- 
olis, Greenwood  and  Columbus  line  came  promptly 
to  the  assistance  of  the  Pennsylvania  Railroad  com- 
panj^  on  December  2d.  A  collision  occurred  on  the 
steam  line,  killing  four  men  and  injuring  many 
others.  The  accident  occurred  seven  miles  east  of 
Columbus,  and  in  view  of  an  interurban  car  on  a 
parallel  line.  The  motorman  ran  to  the  nearest 
telephone  post  and  telephoned  ?^Ir.  Irwin  at  Colum- 
bus, who  brought  physicians  and  citizens  to  the 
scene  of  the  wreck  on  an  interurban  car. 

The  Central  Union  Telephone  Company  has  made 
the  announcement  that  if  it  wins  its  suit  in  the 
Appellate  Court  it  will  rebuild  its  plant  in  Wabash 
and  regain  what  was  lost  through  aggressiveness 
on  the  part  of  the  Home  Telephone  Company.    ~ 

The  Merchants'  ■  Mutual  Telephone  Company  of 
Michigan  City  is  installing  a  new  switchboard.  The 
officials  say  the  company's  unusual  increase  in  busi- 
ness necessitated  the  new  improvement.  The  com- 
pany is  preparing  to  extend  its  lines  early  in  the 
.spring. 

A  new  telephone  exchange  has  been  established  in 
Liberty.  This  is  the  outgrowth  of  the  merging  of 
the  College  Point  and  Brownsville  telephone  com- 
panies. 

A  new  line  is  being  constructed  between  Rochester 
and  Kewanna  by  the  Rochester  Telephone  Com- 
pany. 

The  South  Bend  Home  Telephone  Company  claims 
to  have  had  a  very  prosperous  year.  The  company 
installed  nearly  57,000  feet  of  aerial  copper  wire 
and  about  20,coo  feet  of  underground  cable.  The 
system  is  extended  to  the  scattered  suburbs  of  the 
city  and  has  connection  with  surrounding  towns  and 
cities.  The  officials  are  preparing  for  an  elaborate 
opening  of  their  improved  plant  on  December  31st. 
The  public  will  be  invited  to  make  an  inspection 
of  the  modern  plant. 

The  Indiana  School  of  Telegraphy  has  been 
incorporated  with  headquarters  in  Goshen.  The  cap- 
ital stock  is  $To.ooo.  C.  S,  Rhodes,  superintendent 
of  telegraphers  of  the  Big  Four  railroad,  and  J.  E. 
Nusbaum  are  the  principal  managers  and  stock- 
holders. S. 


Next  Week's    Meeting  of  the  Interstate 
Independent  Telephone  Associa- 
tion   of   America. 

The  annual  convention  of  the  Interstate  Inde- 
pendent Telephone  Association  of  America  will  be 
held  at  the  Auditorium  Hotel,  Chicago,  next  week, 
the  dates  being  December  13th,  14th  and  15th.  The 
social  feature  announced  on  the  programme  consists 
of  a  banquet,  concert  and  vaudeville  performance. 
Reduced  rates  on  railroads  have  been  secured,  it  is 
said,  and  Secretary  E.  M.  Coleman  of  Louisville, 
Ky.,  requests  those  who  contemplate  attending  the 
meeting  to  notify  him. 

Following  is  the  programme : 

Tuesday  Morning,  9  to  12  o'Clock. 

Reception  of  members  and  friends  by  the  executive 
committee  at  the  secretary's   office. 

TuESD.w  Afternoon,  2  to  5  o'Clock. 

President's  annual  address. — Henry  A.  Barnhart, 
Rochester,  Ind. 

Report  of  the  secretary.— E.  M.  Coleman,  Louis- 
ville,   Ky. 

Express  committee.— G.  N.  Bandy,  chairman.  Des 
Moines,   Iowa. 

Freight  rates  committee. — Theodore  Gary,  chair- 
man,  Macon,   Mo. 

Railroads  committee.— F.  W.  Bufifom,  chairman, 
Louisiana,  Mo. 

Committee  on  Postmaster-general  Payne's  order. 

L.  L.  C.  Brooks,  chairman,  Minneapolis,  M'inn. 

Committee  on  uniformity  of  equipment  and  stand- 
ardization of  apparatus.— C.  E.  Hull,  chairman,  Sa- 
lem, III. 

Wednesd.w   Forenoon,  g  to   12  o'Clock. 

Officers  and  executive  board  will  take  charge  of 
delegates  visiting  exhibits. 

Wednesday   Afternoon,   2   to   5   o'Clock. 

"Why  Independent  Telephone  Securities  do  not 
Command  the  Market  Price  They  Deserve  Accord- 
ing to  Their  Earning  Capacity,"  O.  M.  Bake,  Ham- 
ilton, Ohio. 

"What  the  Independent  Telephone  Companies  Owe 
the  Public.  What  the  Public  Owes  the  Independent 
Telephone  Companies,"  Theodore  Thorward,  presi- 
dent Indiana  Independent  Telephone  Association, 
South   Bend,    Ind. 

"Manufacturers'  Duties  and  their  Dues,"  E.  D. 
Graham,  president  Mexico  Telephone  Company,  Mex- 
ico, Mo. 

"Uniformity  of  Equipment  and  Standardization  of 
.Apparatus  the  Imperative  Demand  in  the  Operating 
Field."  J.  H.  James,  president  Minnesota  Independ- 
ent Telephone  Association,   Mankato,  Minn. 

Thursday  M'orning,  9  to  12  o'Clock. 

"The  Importance  of  Bringing  About,  by  Legisla- 
tion or  Otherwise.  Uniform  Telephone  Rates  for 
Exchange  Service  in  Townis  of  the  Same  Size;  also 
Uniform  Toll  Rates,"  E.  H.  Moulton,  president 
Twin   City  Telephone  Company,   Minneapolis,  Minn. 

"Howi  to  Avoid  Personal  Injury  and  Responsi- 
bility in  Telephone  Construction  Work  and  Mainte- 
nance,"  R.    C.    Stephenson,    Rochester,    Ind. 

"Who  Are  We?  How  Did  We  Get  There? 
What  of  the  Future?"  A.  C.  Davis,  manager  Park- 
ersburg  Telephone    Con.ipany,    Parkersburg.   W.   'Va. 

"The  Evils  of  Connecting  with  the  Bell,"  P.  C. 
Holdoegle,   Rockwell   City,   Iowa. 

Thursday  Afternoon,  2  o'Clock. 
Officers  and  executive  committee  will  take  charge 
of  and  entertain  the  delegates,  visiting  exhibits,  etc. 

Thursday  Evening. 

Banquet,    concert   and   vaudeville. 

Secretary  Coleman  is  making  an  energetic  cam- 
paign by  correspondence  with  exchange  managers  to 
promote  the  success  of  the  convention.  One  inter- 
esting feature  is  the  providing  of  a  credentials  cer- 
tificate to  be  filled  out  by  the  secretary  of  the  tele- 
phone company  sending  delegates.  The  object  of 
this  is  "to  prevent  spies  and  Bell  emissaries  from 
being  present  at  Inisiness  sessions." 


The  Utah  Independent  Telephone  Company  of 
Salt  Lake  City  recently  opened  its  new  exchange 
at  Ogden.  The  event  was  made  the  occasion  of  a 
reception  which  was  attended  by  the  directors  of 
the  company  and  a  large  number  of  friends,  in- 
cluding Governor  WVIis.  Service  between  Salt 
Lake  City  and  Ogden  was  established  with  the  local 
system.  The  Ogden  and  Salt  Lake  systems  are 
identical  except  for  size.  The  new  exchange  started 
■with   900   subscribers   ."^nd   25   operators. 


NEW  COMPANIES. 

The  Inter-county  Telephone  Company  has  been 
incorporated  with  $2,000  capital  and  will  construct 
a    telephone    system    at    Huntsville,    Ala. 

The  Home  Telephone  Company  of  Clarksvillc. 
Texas,  has  been  incorporated.  The  capital  is  $2,500. 
J.  B.  King,  N.  P.  Doak  and  Hiram  Glass  are  in- 
1  crested. 

The  Rural  Telephone  Company  of  Belleville,  III., 
has  been  incorporated  with  a  capital  of  $2,500.  Al- 
bert Hucke,  L.  D.  Turner  and  G.  W.  Detharding 
are  interested. 

Everett  H.  Sncdeker  and  several  Brooklyn  busi- 
ness men  have  incorporated  the  Long  Island  Tele- 
.graph  and  Telephone  Company,  with  a  nominal  capi- 
tal of  $5,000.  The  sphere  of  operation  will  be  in  the 
counties  of  New  York,  Kings,  Queens,  Nassau  and 
Suffolk. 


December  lo,  1904 


WESTERN     ELECTRICIAN 


467 


Underground  Construction  for  Small 
Telephone  Exchange. 

As  a  general  rule,  the  average  telephone  manager 
has  formed  the  idea  that  underground  construction 
is  altogether  too  expensive  and  complicated  to  be 
considered  for  a  small  exchange.  This,  however,  is 
probably  due  to  the  old  habit  of  doing  as  "the  other 
company  did,"  which  was  to  use  the  overhead  con- 
struction with  poles,  brackets,  cross-arms,  insulators, 
etc.  Many  new  companies  of  small  or  medium  size 
that  are  just  starting  to  put  in  exchanges  are 
now  using  the  underground  system  altogether,  and 
they  consider  that  they  are  '*ahead  of  the  game," 
financially,  with  a  construction  that  does  not  use 
up  their  profits  and  energj'  to  maintain. 

There  are  many  different  methods  by  which  the 
underground   work   may  be  constructed.     The  main 


its  underground  construction,  and "  which  is  now 
enjoying  the  results,  is  that  o£  the  Wayne  Inde- 
pendent Telephone  Company  of  Wayne,  Neb.  This 
plant  started  operations  May  i,  1904,  with  75  sub- 
scribers. It  has  now  about  200,  of  whom  75  are 
farmers  in  the  country.  The  business  part  of  the 
town  has  an  underground  cable  1,200  feet  long,  with 
capacity  of  250  metallic  lines,  the  "fiber  conduit" 
being  used  exclusively.  The  remainder  is  overhead 
construction  and  metallic  all  through.  The  views 
that  are  here  shown  illustrate  how  the  work  was 
done. 

The  inside  equipment  consists  of  a  200-iine  switch- 
board made  by  the  Swedish-American  Telephone 
Company  of   Chicago.     The   instruments   are   of  the 


UNDERGROUND    TELEPHONE    CONSTRUCTION    WORK    IN    WAYNE,    NEE. 


point  is  to  cover  the  cable  or  cables  with  some  kind 
of  hard  outside  covering  that  will  protect  them  from 
being  damaged  either  by  workmen  making  other 
excavations  or  by  acids,  gas,  etc.  At  certain  in- 
tervals the  cables  run  into  junction  boxes,  from 
which  the  wires  are  distributed  to  the  different  tele- 
phones, or  where  it  may  be  necessary  to  make  a 
splice.  These  junction  boxes  must  be  absolutely 
waterproof  and  carefully  sealed  up,  as  it  would  dam- 
age the  entire  cable  if  water  could  get  into  them. 

Perhaps  the  best  and  most  expensive  conduit  for 
covering  underground  cable  is  cement  tubing.  This, 
however,  is  principally  used  in  large  cities,  where 
it  is  necessary  to  use  many  cables.  Several  other 
types  of  conduit  are  also  used  with  success.     Corn- 


same  make.  One  day  and  one  night  operator  are 
constantly  employed.  The  cost  of  maintenance  has 
been  reduced  to  practically  nothing,  owing  to  the 
excellent  construction  and  equipment.  When  the 
number  of  subscribers  has  reached  300,  which  is 
expected  to  be  soon,  the  monthly  rates  are  to  be 
$2  for  business  and  $1.50  for  residence  instruments. 
Farm  lines  are  rapidly  coming  in,  and  the  company 
expects  to  have  at  least  500  subscribers  within  the 
next  six  months.  Toll-line  connections  will  soon  be 
established  with  Lincoln  and  Omaha.  The  company 
is  already  giving  toll  service  to  all  the  small  towns 
of  the  country.  Wayne  is  the  county  seat  of  Wayne 
County  and  has  a  population  of  3,500.  The  affairs 
of  the  company  are  in  the  hands  of  Mr.  F.  M.  Fer- 
guson, president,  and  Mr.  A.  N.  Matheny,  manager. 
These  gentlemen  believe  that  underground  construc- 
tion for  small  telephone  exchanges  is  a  money-saving 
enterprise  which  is  bound  to  be  used  extensively 
whenever  the  exchange  managers  become  familiar 
with  its  merits. 


"^1 

TELEPHONE    SWITCHBOARD    USED    IN    WAYNE,    NEE. 

mon  ordinary  gas  pipe  is  frequently  employed.  Even 
ordinary  angle  iron  put  on  top  of  the  cable  with 
sharp  corner  up  may  be  used  in  some  cases.  The 
simplest  way,  which  should  only  be  used  under  very 
favorable  circumstances,  is  to  use  the  cable  with 
its  lead  covering  only.  In  this  case  the  ditch  should 
be  dug  in  shape  of  a  V  and  about  six  inches  of 
dry^  sand  put  in  at  the  bottom  before  the  cable 
is  placed  in  it.  On  the  top  of  the  cable  there  should 
be  another  six-inch  layer  of  sand,  and  then  finally 
a  layer  of  ordinar>^  brick,  after  which  the  ditch  is 
filled  up. 

An    exchange   that  has   successfully   accomplished 


Bell   Ownership  in   Subsidiary  Com- 
panies. 

The  following  table  is  part  of  one  published  by 
the  Boston  Financial  News  and  is  interesting  as 
showing  that  paper's  estimate  of  the  amount  of 
stock  of  the  subsidiary  companies  owned  by  the 
American   Telephone   and    Telegraph    Company: 

Div.  Total  Owned  by 

Name    of    Company.            Rate.  Stock         A.  T.  &  T  Co. 

Bell    Co.   of  Buffalo 6  $  5,500,000         $  2,762,650 

Eel!  Co.  of  Can 8  8,000,000  4,800,000 

Eell    Co.    of  Mo 8  2,639,100  1,752,000 

Bell    Co.    of   Pa S  11,976,600  9,688,140 

Cen.    Dist.    Tel    &    Printing 

Co.    of   Pitts 8  9,206,940  6,191,920 

Cen.  iSr.  J.  T.  &  T.  Co i  961,500  527.500 

Cen.    Un.  Tel.    Co 5,450,927  4.i75.95^ 

Ches.  &  Potom 2  2,650,000  1,512,100 

Chic.    Tel.    Co 6  12,553.145  6,760.000 

Cin.  Tel.    Co 6  3,564.850  1,091,450 

Colo.    Tel.    Co 6  3,400,000  1.744,250 

Cumberland    Tel.    Co 6  11,018,540  5,178,000 

Del.    &    Atlan 397,945  150.667 

Duluth  Tel.    Co 100,000  56,660 

Empire    State    Tel.    Co 200,000  131,886 

Hud.  River  Tel.  Co 6  4,000,000  2,028,000 

Iowa  Tel.    Co 1,600,000  648,345 

Mo.    &  Kan.    Tel.    Co 6  3,327,000  1,747,400 

Nebraska  Tel.    Co 6  1,870,300  1,122,616 

N.   E.   T.  &:  T.   Co 6  "21,616,000  12,587,500 

N.  Y.  &  N.  T.  Tel.  Co 7  ii,995.050  6,117,475 

N.   Y.  &  Pa.  Tel.   Co 1,000,000  492,900 

N.   Y.   Tel.    Co 6  33.750,ooo  2i,475,5Sr 

Pac.    States  T.    &  T.    Co...      6  12,000,000  6,021,300 

Pa.    Tel.    Co 6  2,210,000  1,325,000 

Prov.    Tel.    Co 8  1,600,000  480,000 

Rocky    Mt.    Tel.    Co 6  2,097,500  1,021,100 

South.    Bell    Co 1.000,000  9S0.500 

So.    N.    E.    Tel.    Co 6  2.990,000  995.400 

West.  T.  &  T.  Co 5  32,000,000  21,440,000 

*Does  not  include  recent  issue  of  stock,  last  instalment 
payable  in    February,    1905- 

The  People's  Union  Telephone  Company  has  been 
granted  permission  to  construct  a  telephone  system 
at  Stuttgart,  Ark. 


Indianapolis  Telephone  Company  to 
Build 

The  Indianapolis  Telephone  Company  reports  the 
most  successful  year  in  its  history.  President 
Sheerin  says  that  since  last  January  it  has  added 
1,856  new  subscribers  in  the  city  and  iVTarion  Cpunty. 
To  accommodate  these  it  was  necessary  to  increase 
the  cable  and  switchboard  facilities  25  per  cent. 
The  company  is  now  much  cramped  for  office  room, 
and  in  the  early  spring  will  break  ground  for  a 
new  building  on  its  present  site  in  North  Meridian 
Street  opposite  the  Federal  Building.  The  plans, 
which  are  now  being  prepared,  contemplate  the  ulti- 
mate erection  of  a  fireproof  structure  eight  stories 
high,  to  cover  the  entire  ground,  50  by  195  feet. 
The  part  to  be  erected  next  year,  however,  will 
only  be  50  by  100  feet,  four  stories  high,  and  will 
be  situated^  on  the  rear  half  of  the  lot.  A  large 
amount  of  new  equipment  will  be  placed  in  this  new 
building  next  j^ear,  and  later  on  the  present  old 
building  will  be  replaced  by  the  other  half  of  the 
new  building. 

The  New  Long-distance  Telephone  Company  also 
gives  a  favorable  report,  not  only  of  its  own  busi- 
ness, but  of  the  business  of  its  connecting  exchanges 
throughout  the  state.  Mr.  Sheerin  says  that  a  recent 
computation  made  up  from  the  returns  for  taxation, 
which  require  telephone  companies  to  give  the  num- 
ber of  telephones  and  exchange  directories  all  over 
the  state,  shows  that  Indiana  now  has  166.000  Inde- 
pendent telephones.  Eighty- four  thousand  of  these 
are  within  a  radius  of  50  miles  of  Indianapolis. 


Government  Departments  and  Space 
Telegraphy. 

-  In  his  eighth  annual  report,  the  secretary  of  agri- 
culture says  that  his  department,  through  the 
Weather  Bureau,  was  one  of  the  first  of  the  exec- 
utive departments  to  take  up.  systematically,  ex- 
perimentation in  problems  concerned  with  the  de- 
velopment of  space  telegraphy.  By  this  action  re- 
search into  the  physical  problems  concerned  in  trans- 
mitting messages  through  the  medium  of  ether  waves 
was  greatly  stimulated  in  this  country.  Probably 
one  of  the  best,  if  not  the  best,  instruments  anywhere 
made  for  the  receiving  of  wireless  messages  had  its 
inception  in  the  experimental  work  of  the  Weather 
Bureau.  Recently  a  board  was  appointed  by  Presi- 
dent Roosevelt  to  consider  the  whole  problem  of 
space  telegraphy  and  the  relation  of  the  government 
thereto.  Its  recommendations,  which  the  president 
approved,  will  result  in  the  discontinuance  of  ex- 
periments along  this  line  by  the  Weather  Bureau, 
their  transfer  to  the  Navy  ■  Department,  and  the 
transfer  to  the  Weather  Bureau  of  the  meteorological 
work  now  being  done  by  the  Navy  Department. 


GENERAL  TELEPHONE  NEWS. 

The  Delaware  and  Atlantic  Telegraph  and  Tele- 
phone Company  has  increased  its  capital  from  $100,- 
000  to  $400,000. 

C.  M'.  Mitchell  has  sold  his  telephone  exchange 
in  Italy,  Texas,  to  the  Southwestern  Telephone  and 
Telegraph   Company. 

.  R.  P.  Bonathan  of  Butte,  Mont.,  who  recently 
purchased  the  Havre  (M'ont.)  telephone  system,  will 
build  a  line  from  that  city  to  Chinook. 

The  Public  Utilities  Company  which  has  been  or- 
ganized at  Carlsbad,  N.  M.,  will  immediately  con- 
struct a  telephone  line  betw^een  that  city  and  Artesia. 

N.  M. 

The  city  of  Lander,  Wyo.,  has  granted  a  fran- 
chise for  a  telephone  line  wdiich  is  to  be  built  from 
Rock  Springs.  The  line  will  also  probably  be  ex- 
tended  to   nearby   points. 

The  Rocky  Mountain  Bell  Telephone  Company 
will  construct  several  rural  telephone  lines  about 
Missoula,  Mont.  The  total  cost  will  be  about  $50,- 
000.  The  company  has  sued  the  city  of  Red  Lodge, 
Mont.,  to  compel  it  to  admit  the  plaintiffs  lines 
into  that   city. 

A  banquet  was  recently  held  in  Paris  in  the  Palais 
d'Orsay  by  the  A^ssocialion  of  Telephone  Subscrib- 
ers, who  term  themselves  telephone  ''victims."  Dur- 
ing the  course  of  the  after-dinner  speeches  Jules 
Roche,  former  minister  of  commerce,  said  the  tele- 
phone service  of  the  United  States  should  be  taken 
as  a  model. 

Frank  I.  Bills,  who  has  been  instrumental,  it  is 
said,  in  organizing  more  than  ico  Independent  tele- 
phone companies  in  the  West,  is  just  now  complet- 
ing new  systems  in  Lincoln,  Neb.,  and  Sioux  City, 
Iowa.  Mr.  Bills  has  recently  been  in  Denver,  Colo- 
rado Springs  and  other  Colorado  cities  where  the 
Independent  movement  has  been  agitated. 


It  is  stated  that  George  F.  McCulloch  of  Indi- 
anapolis has  abandoned  effort  for  a  right-of-way 
through  Hammond.  Ind.,  for  his  projected  Chicago- 
Indianapolis  electric  road.  The  council  there  gave 
him  a  franchise  two  years  ago  on  condition  that 
he  have  the  line  in  operation  by  January  i,  1905. 
He  recently  asked  for  more  time,  but  citizens  pro- 
tested at  allowing  any  line  to  enter  the  street,  and 
the  promoter,  it  is  said,  will  seek  rights  for  a  route 
through  East  Chicago,  Ind. 


Small   Automatic-starting    Induction 
Motor. 

I'ig.  I  of  llie  accomfanying  cms  shows  a  new 
lype  of  induction  motor  made  by  the  Emerson  Elec- 
Iric  Manufacturing  Company  of  St.  Louis.  The  sizes 
range  from  one-fortietli  to  one-sixth  horsepower,  on 
6o-cyclc  current,  with  speeds  of  from  i,8oo  to  1,150 
revolutions  per  minute.  The  motors  occupy  consid- 
erably less  space  in  prrportion  to  horsepower  de- 
veloped than  in  any  hiidoforc  marketed  by  this 
company,  and  are  designed  for  use  where  space  is 
limited  and  ordinarj-  types  cannot  be  employed. 
While  they  have  less  radiating  surface,  they  are 
guaranteed  to  carry  full  rated  loads  without  in- 
jurious heating.  They  operate  at  a  constant  speed, 
which  cannot  be  regulated  or  changed.  The  speed 
of  these  motors  is  dependent  on  the  number  of  field 
poles  in  the  winding  and  the  frequency  of  the  cur- 
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preparation  of  the  plans  for  the  Broadway  route. 
In  i8g4  he  was  made  chief  engineer  of  the  present 
Rapid  Transit  Commission. 


Electrical  Trades  Association  at  Dinner. 

The  Electrical  Trades  Association  of  Chicago  held 
its  annual  meeting  at  the  Grand  Pacific  Hotel,  Chi- 
cago, on  Friday  evening,  December  2d.  The  meet- 
ing was  the  ninth  annual  one  in  the  history  of  the 
association  and  the  special  feature  was  a  dinner, 
the  first  given  by  the  organization.  The  Electrical 
Trades  Association  of  Chicago  has  a  membership  of 
125  and  about  75  were  present  at  the  meeting  and 
dinner,  including  men  from  Cleveland,  Cincinnati, 
Louisville,  Detroit,  Milwaukee,  St.  Louis,  Kansas 
City,  Omaha,  New  Orleans  and  other  cities,  as 
well  as  Chicago. 

President  E.  R.  Gilmore,  assistant  treasurer  of 
the  Western  Electric  Company,  presided.  He  in- 
troduced James  Wolff  of  the  New  York  Insulated 
\\'ire    Company    as    toastmaster.      Mr.    Wolff    per- 
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The  porcelain   clcctric-sign   letters  are   made  con- 
cave and  of  such  form  that  they  will  reflect  the  light , 
in  parallel  rays,  enabling  one  to  read  the  sign  at  a 
great    distance   and   at   any   angle,   as   ilUustrated   iu 
Fig.    I. 

These  letters  are  designed  so  that  they  will  give 
the  best  effect  with  the  smallest  amount  of  current 
consumption.  This  design  reduces  the  number  of 
lamps  and  the  candlcpowcr  of  each,  so  that  a  saving 
of  50  per  cent,  in  operating  expenses  is  said  to  be 
secured,  at  the  same  time  producing  a  bright,  sharply 


Fie.  I.    General  View  Showini  Bindine-post  Block.  Fie.  2.    Diacrani  ot  Inlernal  Auloniaiic  Swilch. 

SMALL   AUTOMATIC-STARTING   INDUCTION    MOTOR. 

■reul,  i.  e.,  a  four-pole  motor  (such  as  shown  in  Fig. 
i)  will  operate  on  7,200  alternations  (60  cycles)  at 
a  speed  closely  approaching  i.Soo  revolutions  per 
minute.  The  motors  are  not  designed  to  start  under 
any  great  proportion  of  full  rated  load. 

These  motors  are  built  with  a  patented  divided- 
pole  form  of  field  winding,  comprising  an  equal 
number  of  nnin  iini  auxiliary  or  phase  coils.  The 
auxiliary  field  coils  (starting  coils)  are  entirely  in- 
dependent of  the  main  field  coils,  and  are  in  circuit 
with  the  line  only  when  the  motor  is  starting.  As 
shown'by  the  diagram  of  Fig.  2,  they  are  controlled 
by  an  internal  automatic  switch,  or  cut-out,  which 
disconnects  them  after  the  motor  has  attained  suffi- 
cient speed.  The  armature  is  of  the  familiar  squirrel- 
cage  type,  and  has  no  insulated  winding  of  any  kind. 

Reference  to  Fig.  I  will  show  the  form  of  binding- 
post  block  emploj-ed.  The  main  field  coils  are  con- 
nected in  series  and  the  leads  are  attached  to  the 
binding  posts  inside  the  motor.  The  starting  coils 
are  connected  in  series  with  the  automatic  cut-out, 
and  these  leads  are  brought  out  through  the  binding- 
post  block  and  connected  to  the  binding  posts  out- 
side. The  motor  may  be  readily  reversed  by  chang- 
ing these  leads  to  opposite  binding  posts.  The  bind- 
ing-post thumbnuts  are  covered  with  insulating  ma- 
terial. These  motors  will  operate  satisfactorily  on 
current  differing  by  not  more  than  10  per  cent,  from 
the  name-plate  markings,  but  variations  in  frequency 
as  well  as  in  voltage  affect  the  motor,  and  the  total 
variation  in  current  should  not  exceed  that  figure. 


formed  his  duties  in  a  graceful  and  pleasing  man- 
ner. Mr.  Wolff  called  upon  several  speakers  to 
respond  to  the  toasts.  Thomas  I.  Stacey  of  the 
Electric  Appliance  Company  was  the  first  to  respond 
on  "The  Association."  Frank  G.  Jones  of  the  Amer- 
ican Electric  Fuse  Company  responded  to  the  toast, 
"The  Credit  Man,"  and  George  Cutter  amused  the 
diners  by  his  response  to  "Our  Basket  of  Eggs." 
Frederic  P.  Vose,  general  counsel  for  the  associa- 
tion, handled  his  subject,  "The  Law,"  in  a  clear  and 
convincing  style.  Thomas  R.  Mercein  of  Milwaukee 
and  others  made  short  speeches.  The  gathering  was 
considered  the  most  interesting  in  the  history  of  the 
association. 


Fireproof  Porcelain  Sign  Letters. 

The  electric-sign  business  nowadays  appeals 
strongly  to  the  central-station  manager,  since  it  fur- 
nishes a  load  that  is  practically  constant  for  a  cer- 
tain   period    of    the    evening    hours.      One    of    the 


Mr.    Parsons    Leaves   the    New    York 
Rapid  Transit'Commission. 

William  Barclay  Parsons,  chief  engineer  of  the 
New  York  Rapid  Transit  Commission,  has  resigned 
in  accordance  with  plans  originally  made  12  months 
ago.  It  IS  expected  Mr.  George  S.  Rice,  deputy  chief 
engineer,  will  succeed  to  the  position  made  vacant 
and  that  Mr.  Parsons  will  resume  his  private  prac- 
tice or,  it  is  said,  possibly  go  to'  superintend  work 
at  Panama.  Mr.  Parsons'  resignation  was  accom- 
panied by  a  letter  to  President  Orr  of  the  commis- 
sion in  which  he  expressed  regret  upon  returning  to 
the  board  the  commission  entrusted  to  him.  He 
stated  that  the  work  begun  by  him  had  been  finished 
and  that  the  new  work  with  its  new  plans  and 
broad  development  could  well  be  treated  by  oth.cr 
hands. 

Mr.  Parsons  was  born  in  New  York  city  in  1859. 
He  was  graduated  from  Columbia  College  in  1879, 
and  from  the  School  of  Mines  in  1882.  At  the  out- 
break of  the  Spanish-American  war  he  was  made 
chief  engineer,  with  the  rank  of  brigadier-general, 
state  of  New^  York.  In  1898,  as  chief  engineer  of 
the  American-Chinese  Development  Company,  he 
made  an  exploring  tour  through  Eastern  China  and 
afterward  wrote  a  book  describing  conditions  in 
China.  He  was  called  to  London  a  few  months  ago 
as  an  expert  before  a  British  royal  commission  which 
was  trying  to  relieve  traffic  congestion  in  the  London 
slreots. 

The  connection  of  Mr.  Parsons  with  projects  for 
underground  rapid  transit  in  New  Y'ork  began  when 
he  was  27  years  old.  In  1886,  1887  and  1S88  he  was 
engineer  for  the  New  York  District  Railway  and  the 
City  Railwav,  two  proposed  underground  railroads. 
In  1891  he  was  appointed  deputy  chief  engineer  of 
the  Rapid  Transit   Commission  and  assisted   in  the 


FIG.    I.       FIREPROOF   PORCELAIN   SIGN    LETTER. 

greatest,  if  not  the  greatest,  essential,  in  the  elec- 
tric sign  is  that  it  be  absolutely  fireproof.  Other 
points  to  be  considered  in  selecting  an  electric  sign 
are  attractiveness,  durability  and  economy  in  opera- 
tion. The  true  cost  of  a  sign  is  found  in  the  sum 
total  of  expenditures — the  cost  of  the  sign,  plus  the 
cost  of  repairs,  plus  the  cost  of  operating. 

The  accompanying  pictures  illustrate  the  fireproof 
porcelain  electric-sign  letters  manufactured  by  the 
Colonial  Sign  and  Insulator  Company  of  Akron. 
Ohio.  These  porcelain  letters  are  made  of  vitreous 
porcelain,  with  a  non-crazing  glaze.  Th.ey  are  said 
to  combine  the  snowy  whiteness  of  china  with  the 
durability  of  stone.  The  letters  will  last  a  lifetime 
without  further  attention  than  the  occasional  renewal 
of  burned-out  lamps. 


FIG.     2.        SIGnTmaDE    WITH     FIREPROOF     PORCELAIN     SIGN 
LETTERS. 

defined  letter.  Two-candlepower  lamps  are  used  in 
these  signs. 

The  lamps  used  in  the  porcelain  letters  are  espe- 
cially designed  so  that  the  light  is  all  radiated  from 
below  the  face  of  the  letter.  This  prevents  the  dif- 
fusion of  light  from  one  letter  to  another,  and  does 
away   with    any   blurring   effect. 

The  porcelain  of  which  the  letters  are  composed 
permits  the  use  of  color  schemes  which  are  perma- 
nent. The  white  face,  gold-shaded  letter  (gold  fired 
on)  is  said  to  be  one  of  the  most  beautiful  and  the 
most    durable    sign    letters    on    the   market. 

When  the  signs  become  dirty  they  can  he  washed, 
and  no  damage*  would  result  if  a  hose  were  turned 
on  them,  as  the  letters  and  sockets  are  constructed 
of   one    integral    piece    of    vitrified    porcelain. 

The  beauty  and  permanence  of  the  letters  compel 
llic  makers  to  use  the  highest  grade  of  sign  body, 
and  they  do  not  spare  expense  in  the  selection  of  ma- 
terials or  in  skilled  workmanship,  as  it  is  not  llic 
company's  desire  to  turn  out  "cheap"'  signs. 

The  white  concave  face  of  the  letters  is  a  reflector 
which  produces  a  brilliant  effect  with  lamps  of  even 
the  smallest  candlepow^er,  thereby  greatly  reducing 
the  operating  expense  of  the  sign.  As  these  letters 
are  of  pure  white  porcelain,  they  make  a  beautiful 
day  sign  also. 

Fig.  2  shows  a  neat  sign  made  up.  It  is  made 
of  i5-inch  letters  and  the  si.gn  has  a  royal-hlue 
smalt  background  and  gold-shaded  letters.  The 
Colonial  company  is  expecting  to  establish  agencies 
in  every  town  where  lighting  current  is  supplied,  and 
preference  is  given  to  the  lighting  company  in  plac- 
ing the  agency. 


Electrical  Exports  for  October. 

The  electrical  exports  from  the  United  States  for 
the  month  of  October  amounted  to  a  total  value  of 
$1,013,671,  as  against  $844,279  in  October,  1903. 
Goods  classified  as  electrical  appliances,  including 
telegraph  and  telephone  instniments.  show  a  decrease 
for  October,  compared  with  a  similar  period  last 
year,  of  $7,847.  This  deficiency,  however,  is  more 
than  overcome  by  the  good  showing  made  by  elec- 
trical machinery,  which  shows  an  increase  of  $247,- 
809  over  the  figures  for  October,  1903.  The  figures 
in  detail  are  as  follows:  Electrical  appliances — 
October.  1903.  $430,821;  October,  1904,  $352,404. 
Electrical  machinery — October,  1903,  $413,458 :  Oc- 
tober. 1904.  $661,267. 

The  following-named  countries  were  the  princiiial 
buyers  of  American  electrical  machinery  in  October : 
British  North  America.  $169,8,75 :  United  Kingdom. 
$120,244;  Philippine  Lslands,  $71,378:  Japan,  $66,- 
754:  Mexico,  $57,608;  British  Australasia,  $34,740; 
Germany,  $18,806;  Argentina,  $14,087;  British 
Africa,  $13,259;  Brazil,  $I2..347;  British  East  Indies, 
$8,651 ;  Central  American  States  and  British  Hon- 
duras, $7,906;  Columbia.  $4,403;  Hongkong,  $3,774; 
Cuba,   $1,125;   Chinese    Empire,  $1,045. 


$40,000    Damages    for    Death    from 
Electric    Shock. 

One  of  the  heaviest  awards  of  damages  for  loss 
of  life  ever  made  in  the  courts  of  Kings  County, 
N.  Y.,  was  banded  in  on  November  29th  by  a  jury 
in  the  Supreme  Court  in  the  suit  brought  by  Mrs. 
Anna  C.  Morehard  against  the  Richmond  Light  and 
Power  Company.  The  plaintiff  received  $40,000  for 
the  death  of  her  husband  from  electric  shock.  Mrs. 
Morehard  is  the  widow  of  Dr.  Francis  L.  More- 
hard,  Giffords,  S.  I.  The  Morehards  had  their  home 
wired  for  electric  lighting  by  the  Richmond  Light 
and  Power  Company,  which  supplied  the  electricity 
for  the  lights.  One  night  several  months  ago  the 
lights  ill  the  house  failed  to  w^ork.  Dr.  Morehard 
went  down  into  the  cellar  to  find  out  what  the 
trouble  was  with  the  lighting  arrangements  and 
received  an  electric  shock  that  killed  him.  On  be- 
half of  the  plaintiff  it  was  alleged  that  the  trans- 
former was  out  of  order,  owing  to  the  com.pany's 
negligence,  and  that  Dr.  Morehard  received  the  full 
primary  voltage  of  2.400  volts,  which  had  passed 
into  the  house.  The  company  alleged  that  the  volt- 
age was  not  greater  than  that  which  ordinarily 
passed  into  the  house.  It  also  alleged  that  while 
handling  the  wires  Dr.  Morehard  him.self  rubbed  oft' 
the  insulation.     Mrs.  Morehard  sued  for  $100,000. 
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The  Electrical  Fire  Hazard.' 

By  C.  J.  H.  Woodbury. 

The  applications  of  electricity  for  illumination  and 
the  conveyance  of  power  have  outstripped  the  merely 
relative  conditions  of  superiority  to  existing  methods 
and  have  also  reached  beyond  precedents  to  the 
establishment  of  new  expedients. 

These  vast,  enterprises  have  required  the  largest 
initial  investments  during  the  last  25  years. 

The  use  of  copper  and  consumption  of  supplies 
taxed  all  available  resources.  It  has  been  the  great- 
est purchaser  of  copper,  requiring  the  output  of  the 
old  mines,  and  stimulated  the  search  for  further  pro- 
ductive deposits  of  this  useful  metal. 

The  great  usage  of  poles  for  aerial  wires  has  been 
one  of  the  elements  threatening  the  forest  supply. 

The  demand  of  electrical  interests  for  a  more 
economical  generation  of  power  at  higher  standards 
of  accurate  regulation  has  improved  steam  engines 
and  water  wheels,  bringing  out  new  types  of  both, 
whicli  are  also  in  other  industries  an  advantage  to 
users  of  power.- 

The  organization  of  power-generating  plants  upon 
a  scale  whose  solidarity  inspired  confidence  in 
patrons  that  the  product  was  to  be  of  assured  per- 
manence was  of  itself  a  new  feature  in  construction. 
New  tributary'  industries  to  fill  the  gap  in  insula- 
tion between  those  of  submarine  cables  and  electric 
door  bells  were  established. 

The  continuous  operation  of  these  plants  required 
mechanism  whose  high  standard  of  construction  has 
stimulated  collateral  lines  of  mechanical  production 
and  uplifted  the  character  of  such  work. 

Employment  has  been  given  to  thousands  upon 
thousands,  particularly  those  of  high-skilled  artisan- 
ship. 

It  has  established  the  new  profession  of  electrical 
engineering,  which  has  taken  unto  itself  the  best 
in  the  other  branches  of  engineering,  engrafting 
practical  experience  upon  technical  lore,  for  capital 
soon  found  that  the  useless  labor  of  untrained 
minds  was  a  most  expensive  venture. 

The  pre-eminent  service,  however,  in  this  develop- 
ment \vas  that  rendered  by  the  administrative  lead- 
ers in  these  enterprises,  who  made  all  things  possible 
by  the  force  of  their  imaginations,  which  enabled 
them  to  comprehend  the  possibilities  of  the  future 
and  to  endow  with  confidence  the  investment  of 
capital  in  the  applications  of  science  for  which  there 
v;ere  not  adequate  precedents. 

Electric  Jllumixation. 

The  introduction  of  electric  lighting  was  never 
accomplished  on  the  basis  of  cheapness  but  on  that 
of  qualit\^  Its  advantages  of  brilliancy  in  illumina- 
tion, revealing  objects  as  at  noonday,  showing  colors 
at  their  true  value,  applying  the  light  without  refer- 
ence to  the  limitations  of  an  exposed  flame,  or  the 
vitiation  of  air.  are  all  of  the  highest  value  in  arti- 
ficial illumination  and  hitherto  without  precedent. 

It  was  of  great  value  in  all  manufacturing,  be- 
cause the  perfection  of  the  illumination  enabled  the 
production  of  as  good  articles  under  artificial  light 
as  by  daylight,  and  this  has  obviated  the  well-known 
differences  between  summer  and  winter  goods  in 
textiles,  as  the  latter  when  made  to  a  great  extent 
under  gas  light  during  the  short  days  of  Avinter  con- 
tain a  greater  number  of  imperfections. 

In  some  industries  requiring  accuracy  as  to  color 
or  delicacy  in  manipulation  the  working  day  ended 
with  the   sunset. 

Whether  it  be  measured  by  hours  or  by  results, 
in  all  cases  the  use  of  electricity  has  added  to  the 
working  day,  and  it  has  aided  both  the  product  and 
the  toilers  in  the  benefits  resulting  from  the  absence 
of  any  vitiation  of  the  air,  as  is  the  case  to  a  serious 
extent  by  other  methods  of  illumination. 

While  the  sentimental  uses  of  electric  illumination 
may  not  pertain  to  this  consideration  of  the  question, 
the  fact  cannot  be  ignored  that  its  ministrations  to 
the  taste  and  comfort  of  humanity  are  contributions 
lo  the  general  good  in  the  furtherance  of  happiness 
and  contentment,  even  to  the  amelioration  of  the  con- 
dition of  the  rich. 

The  concentration  of  electric  illumination  without 
regard  to  the  disposal  of  the  products  of  combus- 
tion, as  in  the  case  of  other  illuminants,  has  been 
of  great  value  in  emergency  surgical  operations  at 
night,  which  could  not  otherwise  be  performed  ex- 
cept by  waiting  until  daylight. 

Electrical  Co'sveya^ce  of  Power. 

The  application  of  electricity  to  the  conveyance 
of  power  followed  that  of  lighting  and  did  not  reach 
a  full  development  until  the  production  of  large  gen- 
erating units  in  later  years  gave  scope  to  its 
utilities  on  an  economic  basis. 

This  property  of  transferring  energy  without  dy- 
namic motion  betw'een  the  prime  mover  and  the  point 
of  application  to  the  machine  has  been  of  the  utmost 
moment  in  the  developments  resulting  from  the  re- 
moval of  mechanical  questions  from  the  problems  of 
power  transmission. 

It  has  given  value  to  unused  waterpowers  and 
harnessed  their  energy  to  productive  application  hun- 
dreds of  miles  distant. 

It  has  modified  mill  design  to  the  fundamental  pur- 
pose of  construction  purely  devoted  to  the  operative 
machinery. 

It  has  changed  the  location  of  factories  from  that 

I.  An  address  before  the  Brooklyn  Institute  of  Arts  and  Sciences 
on  December  6.  1904.  Mr.  Woodbury  is  assistant  engineer  at  Bos- 
ton for  the  American  Telephone  and  Teleeraph  CompEtny. 


WESTERN     ELECTRICIAN 

of  an  essential  juxlaposition  to  the  site  of  water- 
power  or  coal  supply  to  those  of  freight  facilities 
and  centers  of  population  available  for  labor. 

The  General  Fire  Hazard. 
This  reminiscent  sketch,  indicating  the  extent  and 
permanence  of  these  achievements  of  electricity,  is 
presented  lo  call  attention  to  the  immensity  of  the 
work  whose  wide  range  gives  rise  to  great  problems 
ivhen  viewed  from  any  standpoint  and  in  any  direc- 
tion. 

These  questions  are  so  extensive  that  to  treat  any 
one  of  them  equitably  it  must  be  considered  con- 
servatively. 

Among  these  problems  subsidiary  to  the  main 
questions  of  construction,  operation  and  administra- 
tion, is  the  relation  of  electricity  to  the  fire  hazard, 
for  it  is  a  principle  in  underwriting  that  every 
material  possession  subject  to  insurance  is  to  its 
uttermost  details  also  involved  \vith  questions  of 
fire  hazard,   both  external  and   internal. 

It  would  not  be  assumed  by  the  lay  mind  that 
the  stone  reservoir  which  formerly  occupied  a  portion 
of  the  park  on  Forty-second  Street  and  Fifth  Ave- 
nue, New  York,  was  subject  to  a  fire  hazard,  yet 
this  structure  was  damaged  over  $50,000  by  the 
burning  of  the  Crystal  Palace  in  1856. 

While  diminishing  the  hazards  of  other  methods 
of  illumination,  with  their  attendant  mishaps  from 
direct  flame,  the  uses  of  oil,  gas  explosions  and 
carelessness  with  friction  matches  it  must  be  con- 
ceded that  electric  lighting  cannot  be  claimed  to 
be  free  from  a  hazard. 

Electric  motors,  in  displacing  gas  and  gasoline 
engines,  -or  isolated  steam  boilers  with  careless  at- 
tendants, cannot  be  assumed  to  remove  all  fire  risk 
merely  because  they  displaced  the  burning  of  highly 
combustible  materials. 

In  diminishing  the  use  of  these  methods  involving 
perilous  hazard  there  remains  the  possible  electrical 
hazard,  for  this  energy  which  is  normally  converted 
into  heat  at  high  temperatures  w-hen  it  meets  the 
resistance  of  arc  or  incandescent  lamps,  also  pro- 
duces similar  temperatures  adequate  to  ignite  any- 
thing combustible  whenever  sufficient  electrical  en- 
ergy is  diverted  from  its  normal  conductors  of  low 
resistance  and  meets  with  a  path  of  high  resistance 
which  converts  into  heat  the  portion  of  its  energy 
devoted  to  the  struggle  for  the  maintenance  of  the 
circuit. 

Virtually  the  whole  of  the  precautions  for  the 
maintenance  of  conditions  of  safety  may  be  summed 
in  the  provisions  for  adequate  conductivity  and  effi- 
cient insulation,  but  in  their  applications  these  pro- 
visions reach  practically  to  every  detail  of  all  elec- 
trical plants. 

The  Underwriters'  Rules. 
The  early  installations  of  electric-lighting  plants 
whose  circuits  were  upon  tminsulated  wires  with 
e.irth  return  caused  numerous  occurrences  which 
naturally  alarmed  the  underwriters.  An  investigation 
by  a  technical  representative  of  a  number  of  insur- 
ance companies  and  by  those  of  the  electric-lighting 
interests  was  held,  wherein  the  various  incidents 
which  had  been  the  causes  of  fires  were  experimen- 
tally repeated,  and  new  methods  for  the  installation 
of  plants  prepared  on  behalf  of  the  underwriters. 

It  was  thus  noted  at  the  very  inception  of  the 
commercial  applications  of  electricity  to  interior  light- 
ing that  the  hazards  could  be  minimized  by  arrange- 
ments which  would  improve  rather  than  impair  the 
operative  conditions  of  the  plant. 

The  feature  of  divesting  a  process  of  its  danger- 
ous elements  initiated  a  new  principle  in  fire  insur- 
ance which  has  been  Avidely  extended  in  the  technical 
treatment  of  various  hazards,  particularly  those  of 
manufacturing  processes. 

These  electrical  rules  were  extended  along  the 
lines  of  the  advance  of  electrical  applications, 
and  various  technical  organizations,  municipalities 
and  local  boards  of  underwriters,  even  individuals 
and  manufacturers,  prepared  rules  whose  differences 
in  unessential  demands  and  deficiencies  in  specinca- 
tions  were  sufficient  to  cause  unnecessary  vexation 
and  frequent  embarrassment,  especially  to  the  manu- 
facturing  and   operative  electrical   interests. 

In  March,  1806,  the  National  Conference  on  Stand- 
ard Electrical  Rules  assembled  in  New  York  for  the 
purpose  of  preparing  a  code  embodying  specifications 
covering  the  conditions  of  safety  in  a  manner  equit- 
able to  all  the   interests    involved. 

This  convention  was  composed  of  representatives 
of  underwriters,  of  those  engaged  in  the  manufacture 
and  operation  of  all  varieties  of  applied  electrical 
apparatus,  and  also  of  several  scientific  organizations. 
The  various  rules  were  diligently  compared  and 
their  provisions  criticised,  and  the  reports  of  these 
meetings  with  an  extensive  correspondence  contain- 
ing suggestions  were  referred  to  a  committee,  who 
prepared  the  National  Electrical  Code,  which  was 
adopted  by  the  National  Board  of  Fire  Underwriters 
and  promulgated  by  them. 

Their  committee  of  electrical  specialists  meet  at 
stated  times  to  make  such  amendments,  generally  by 
way  of  addition  rather  than  alteration,  as  may  be 
necessary  to  keep  in  step,  with  the  advancing  condi- 
tions. 

It  is  submitted  that  this  code  represents  a  wider 
consensus  of  opinion  upon  a  question  of  science 
applied  to  the  service  of  mankind  than  was  ever 
concurrently   given    to   any    similar   question. 

These    rules    are    anomalous    in    their    functions.    . 
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They  set  forth  conditions  governing  methods  of  con- 
struction, installation  and  operation  of  electrical 
plants,  and  their  specifications  receive  the  utmost 
consideration   from   those   to    whom   they   apply 

Promulgated  by  the  National  Board  of  "Fire  Under- 
writers, they  form  in  their  applications  the  guid- 
ance of  inspectors  of  voluntary  associations  of  rep- 
resentatives of  insurance  companies  and  do  not  rest 
upon  any  jurisdiction  which  has  power  to  enforce 
compliance  with  their  provisions  In  any  manner  com- 
parable with  the  power  of  the  law. 

The  work  of  the  inspection  corps  is  primarily 
suggestive  in  its  nature,  and  as  a  division  it  is  sep- 
arate from  the  insurance  rate-making  bodies,  who 
however,  consider  the  electrical  conditions  in  con- 
nection with  other  facts  bearing  upon  estimates  of 
risk. 

In  the  consideration  of  the  functions  and  jurisdic- 
tion of  these  rules  it  must  be  remembered  that  there 
can  be  no  exercise  of  authority  without  a  correspond- 
ing measure  of  responsibility,  and  as  these  rules  treat 
upon  about  everything  connected  with  applied  elec- 
tricity the  situation  year  by  year  becomes  greater  and 
more  complex.  There  is  an  approach  to  problems 
which  in  the  near  future  may  need  a  stronger  body 
than  a  voluntary  organization,  whatever  may  be  the 
individual  constituency  of  its  members,  to  treat  upon 
the  large  subjects  arising  from  the  congestion  of 
various  electric  applications,  and  this  administration 
of  the  National  Electrical  Code  is  being  watched 
with  interest  in  comparison  with  that  of  the  methods 
used  under  the  authority  of  the  law  in  various  coun- 
tries on  the  other  side  of  the  -Atlantic. 

It  is  no  disparagement  to  the  valuable  work  of 
the  electrical  committee  In  the  advancement  of  stand- 
ards of  electrical  Installation  and  proscription  of 
inferior  methods  to  remark  that  in  the  confidence 
of  equitable  treatment  the  electrical  mterests  have 
co-operated  with  the  underwriters  in  giving  of  their 
specialized  skill  toward  the  solution  of  the  difficul- 
ties of  hazard  which  have  been  raised.  The  improve- 
ments of  their  own  apparatus  have  contained  the 
suggestions  of  new  rules.  Slate  switchboards  made 
by  electrical-lighting  companies  inspired  rules  ask- 
ing for  slate  switchboards ;  tubular  fuses  begat  rules 
to  match ;  telephone  companies  made  protectors  to 
defend  their  harmless  plant,  and  protectors  were  de- 
manded:  power  plants  were  equipped  with  circuit 
closers,  and  such  devices  became  enruled.  Study 
the  evolution  of  tliese  rules  as  one  may,  it  will  be 
seen  that  throughout  the  whole  code  the  electrical 
interests  were  the  pioneers  in  the  means  for  the 
preservation  of  plant  and  the  maintenance  of  con- 
tinuous service. 

All  electrical  interests  appreciate  the  value  of  a 
standardization  of  methods  and  expect  a  similar  con- 
sistency In  their  application. 

It  is  not  necessary  in  this  connection  to  specify  in 
detail  the  methods  of  providing  conditions  of  safety, 
as  this  would  approach  a  paraphrase  of  the  code, 
which  is  a  rnanual  of  over  100  pages,  freely  distrib- 
uted to  all  interested  persons,  and  is  familiar  in  its 
details  to  those  engaged  in  installation  or  manu- 
facture of  electrical  apparatus. 

Yet  it  may  be  worth  while  to  refer  to  some  of  the 
general  methods  to  which  it  applies. 

Aerial  Lines. 

The  available  routes  for  aerial  lines  are  so  limited 
that  there  are  frequent  instances  of  propinquity 
requiring  every  precaution  to  be  taken  to  prevent 
cases  of  accident  to  poles  or  wires,  such  as  would 
result  froi;i  any  contact  between  the  high-potential 
wires  and  those  of  other  systems. 

The  action  of  town,  county  or  municipal  authori- 
ties frequently  requires  locations  of  these  various 
lines  to  be  so  near  together  as  to  be  incompatible 
with  conditions  of  safety. 

A  United  States  court  has  compelled  the  separa- 
tion of  hues  of  poles  carrying  teleohone  and  extra 
high-potential  wires  to  a  distance  equaling  that  of 
the  highest  pole,  so  that  in  case  of  a  broken  pole  or 
wire  there  could  not  be  any  contact  between  the  two 
systems.  While  such  separation  accomnlishcs  the 
desired  result,  yet  there  are  many  places  where  there 
is  not  sufficient  available  space  for  such  diverse 
routes.  The  Niagara  Falls  power  line  has  a  sep- 
arate right-of-way,  as  do  numerous  other  electrical- 
power  lines. 

In  many  instances  the  owners  of  telephone  and 
electrical-power  lines  have  mutually  arranged  to 
change  their  routes  wdierever  necessary  in  order  to 
provide  sufficient  distances  between  the  several 
routes,  and  these  agreements  have  been  confirmed 
by  the  authorities ;  in  otlier  instances  the  permission 
for  separation  has  not  been  granted. 

Wherever  these  various  lines  approach  each  other 
more  closely  than  referred  to  above,  then  it  is  neces- 
sary to  use  every  possible  precaution  against  break- 
downs by  the  adoption  of  extra  heavy  construction, 
thoroughly  guyed  and  braced  as  occasion  may  re- 
quire. 

However  much  the  lines  may  be  separated  In  their 
general  routes,  it  is  inevitable  that  there  should  be 
cross-overs. 

In  such  cases  it  is  desirable  that  the  high-potential 
wires  should  be  above  the  telephone  lines,  as  thej- 
are  of  larger  diameter  and  therefore  less  liable  to 
breakage,  and  being  fewer  in  number  there  is  the 
lesser  chance  of  occurrences.  The  telephone  linemen 
are  so  accustomed  to  the  innocuous  telephone  wires 
that  they  may  inadvertently  neglect  to   observe   the 
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proper   precautions    for   safety    if   the   high-potential 
lines  were  below. 

In  a  cross-over  the  best  condition  is  when  the  poles 

at  the  ends  of  the  cro>s-ovcr  span  are  so  mucli  above 

the  louer  span  that  a  wire  breaking  at  an  insulator 

■   (tn    the  upper    span    would   not   be    long   enough   to 

reach  the  lower  span. 

That  the  pole  construction  should  be  substantial 
and  well  guyed  is  an  evident  feature  of  these  cross- 
overs. 

The  end  wires  on  the  upper  line  should  be  covered 
by  wire  loops,  known  as  end-insulator  guards,  to 
prevent  a  wire  from  jumping  over  the  end  of  the 
cross-arm  in  case  of  the  breakage  of  an  insulator 
or  other  mishaps  sundering  the  relation  of  the  wire 
to  the  cross-arm. 

The  wires  at  the  ends  of  the  upper  cross-over 
span  should  be  dead-ended  to  double-grooved  trans- 
position insulators  and  the  line  completed  by  a  loop 
to  prevent  overhauling  in  case  of  a  broken  wire. 

In  some  instances  where  it  is  not  feasible  to  make 
the  upper  span  at  such  a  great  height  as  the  above 
requires,  then  a  screen  of  wood  strips  across  a  pair 
of  suspension  wires  affords  protection  against  a 
contact  of  the  two  lines. 

A  joint  pole  does  not  afford  a  desirable  means  for 
a  cross-over,  as  the  whole  construction  is  confined 
to  a  single  pole,  but  where  it  is  used  the  upper  line 
should  have  a  transverse  frame  supporting  guard 
wires  and  end  guards  to  prevent  contact  in  case  of 
broken   wires. 

Underground  Wires. 

The  obvious  obstruction  which  overhead  wires 
presented  to  the  operation  of  the  fire  departments 
early  gave  rise  to  a  public  opinion  in  favor  of 
placing  the  wires  underground.  This  was  far  in 
advance  of  the  state  of  the  art  enabling  telephonic 
transmission  through  cables,  and  required  the  de- 
velopment of  a  new  art  in  the  production  of  under- 
ground conductors  whose  wires  should  be  insulated 
in  such  a  manner  as  to  permit  telephonic  transmis- 
sion and  also  the  development  of  the  continuously 
drawn  lead  sheath. 

When  this  was  accomplished  the  telephone  wires 
were  placed  underground  in  cities,  because  the  num- 
ber of  the  wires  was  beginning  to  tax  the  possible 
pole   capacity. 

The  largest  pole  line  carried  250  wires,  and   sin- 
gle cables  are  now  made  with   1,200  wires  or   four 
and    four-fifths    times   as   many   circuits,    and    single  • 
underground  conduits  contain  ducts  for  90  cables,  or 
over  40  times  the  capacity  of  the  largest  pole  lines. 

Underg^round  wires  were  not  a  refuge  for  safety 
from  the  troubles  of  overhead  lines,  for  they  have 
difficulties  of  their  own.  They  are  a  target  for 
pick  and  crowbar  of  laborers  on  other  underground 
work  in  cities.  Street  rollers  have  crushed  them, 
and  strokes  of  lightning  have  not  only  wrought 
havoc  with  their  wires,  but  fused  them  in  the  duels. 
The  insinuating  leaks  from  gas  mains  penetrate 
ducts  and  manholes,  where  they  cause  destructive  ex- 
plosions. 

In  times  past  when  attractive  propositions  of  mu- 
nicipal action  of  other  relations  caused  joint  conduits 
with  high-potential  wires  in  the  same  underground 
system  with  signaling  wires  the  electrical  leakages 
of  the  former  w-ere  the  cause  of  numerous  de- 
structive crosses.  The  Supreme  Court  of  New  York 
has  decided  against  this  manner  of  joint  use  of  a 
conduit  system. 

Electrolysis. 

The  chemical  effects  of  electricity  are  well  known 
as  a  most  active  agent  in  industrial  chemistry,  par- 
ticularly in  electrotyping,  where  metal  is  removed 
from  one  mass  and  deposited  upon  another  article. 
Electricity  is  used  to  make  and  to  break  molecular 
^combinations  in  many  lines  of  chemical  industry'-, 
as  the  manufacture  of  aluminum,  sodium  and  other 
metals,  rlso  carbide  of  calcium,  soda  ash  and  other 
compounds. 

In  like  manner  with  the  single-trolley  railroad 
system  the  portion  of  the  electricity  passing  through 
the  earth  between  the  moving  cars  and  the  ground 
plate  at  the  central-power  station  applies  a  portion 
of  its  energy  in  making  various  chemical  changes  in 
the  earth,  many  of  them  to  the  serious  detriment  of 
underground  pipes  and   electric  cables. 

Any  impairment  of  underground  water  pipes  to  the 
point  of  rupture  is  certainly  a  live  issue  in  the  ques- 
tions pertaining  to  fire  hazards,  and  hardly  less  so 
is  any  injurj'  to  underground  conductors  connected 
with  the  fire-alarm  or  the  telephone  systems  which 
are  such  essential  features  in  the  reduction  of  the 
fire  loss  by  the  prompt  manner  in  which  they  are 
able  to  summon  the  fire  department. 

These  underground  currents  remove  metal  from 
such  buried  conductors  and  also  form  caustic  potash 
and  other  alkalies  by  the  electrolysis  of  alkaline  sul- 
phates or  chlorides. 

If  these  are  formed  near  to  underground  conduct- 
ors they  are  not  corrosively  active  upon  them  until 
the  generating  current  ceases  or  is  greatly  reduced. 

Metallic  sodium  has  been  formed  by  the  dissocia- 
tion of  sodium  hydrate  in  cement  by  currents  of  elec- 
tricity and  such  events  have  occurred  in  buildings 
where  the  presence  of  moisture  caused  the  rapid  oxi- 
dation of  the  sodium,  producing  heat  which  set. 
fires. 

The  magnitude  of  these  underground  changes 
may  be  noted  from  the  large  masses  of  these  electro- 
deposited  materials,   sometimes  a  yard    in   diameter, 


which  becomes  attached  to  the  ground  plates  at  cen- 
tral-power stations. 

The  method  of  preventing  the  destructive  effects 
of  electrolysis  is  to  attach  the  positive  side  of  the 
generators  to  the  trolley  wire  so  that  the  return 
current  tends  to  build  deposits  upon  the  under- 
ground conductors  beneath  the  area  traversed  by  the 
moving  cars.  In  the  vicinity  of  the  power  house 
the  destructive  effects  of  the  current  leaving  the 
underground  pipes  and  cables  for  the  ground  plate 
would  be  more  active  than  under  any  other  condition 
of  affairs  unless  conductors  reached  to  the  ground 
plate  from  such  of  the  pipes  as  were  positive  to  the 
earth. 

The  arrangement  of  these  connections  is  made 
from  the  data  of  surveys  of  the  electric  potential  of 
various  conductors  to  the  earth;  where  it  is  nega- 
tive, metal  is  not  being  removed  from  the  pipes, 
and  where  the  electric  polarity  is  positive  there  is 
need  of  bonding  to  the  ground  plate. 

New  electric  lines  or  bridges  alter  these  condi- 
tions so  that  frequent  surveys  are  necessary  lo  pre- 
serve the  conditions  of  electrical  neutrality.  The 
new  East  River  Bridge  and  the  introduction  of 
electricity  as  a  motive  pov;er  on  the  elevated  rail- 
roads made  many  changes  in  the  potential  map  of 
New  York  city,  in  which  the  lines  of  equal  poten- 
tial W'Cre  draw'u  like  the  contour  lines  of  equal  eleva- 
tion upon  the  map  of  a  hilly  country,  the  positive 
area  near  the  power  station  being  shown  in  a  dark 
tint. 

This  line  of  treatment  will  stop  further  destructive 
results  from  return  currents  if  applied  along  these 
lines,  but  it  is  necessary  that  the  work  should  be  done 
properly  and  a  constant  espionage  maintained  to 
reveal    changed   electrical   conditions. 

Inside  Wires. 

There  is  no  department  of  electrical  construction 
which  is  less  properly  the  subject  of  amateur  work 
than  inside  wiring,  and  none  which  has  been  the  pur- 
pose of  more  misapplied  industry,  with  the  ex- 
pected adverse  results. 

There  is  more  constructive  detail  to  the  design  and 
arrangement  of  inside  w-ires  than  can  be  taken  into 
consideration  at  this  time.  The  essentials  of  wires 
of  ample  conductivity  are  established  by  a  table 
of  sizes  wdiich  limits  the  possible  rise  in  temperature 
of  any  wire  about  30  degrees  Fahrenheit. 

The  selection  of  insulating  material  is  based  upon 
its   exposure  to  water  and  dampness. 

The  possibility  of  contact  with  other  conductors 
must  be  prevented  by  tubes  or  other  methods  of 
guarding,  especially  when  passing  through  floors  or 
other  portions  of  buildings. 

In  manufacturing  buildings  the  wires  may  be 
placed  upon  suitable  fixtures,  but  in  commercial 
buildings  and  residences  where  they  would  be  un- 
sightly they  are  drawn  into  pipes  run  through  the 
walls  and  floors.  The  modern  architect  leaves  chan- 
nels in  the  walls  and  floors  for  such  tubes,  as  is  done 
for  water  and  steam  pipes.  These  tubes  are  to  pro- 
tect the  insulation  from  injury,  but  they  are  not  in- 
sulators. 

The  switches  in  electrical  systems  are  the  subject 
of  careful  design  in  order  to  provide  that  the  several 
conducting  parts  will  be  of  ample  conductivity  when 
closed  to  convey  without  heating  the  currents  to 
which  they  may  be  subjected,  and  wdiose  operation 
is  sucb  that  they  shall  not  form  arcs  when  opened. 

The  most  important  part  of  a  lighting  plant  con- 
sists in  the  safety  fuses  which  are  pieces  of  easily 
fusible  metal  introduced  in  the  circuit  and  of  such 
dimensions  that  they  will  be  melted  by  the  heat  re- 
sulting from  an  undue  excess  of  current. 

These  safety  fuses  were  first  made  for  the  pur- 
pose of  protecting  the  filaments  of  incandescent 
lamps  from  destruction  by  slight  increases  in  the 
current  and  afterward  applied  for  the  broader  pur- 
poses of  protecting  a  whole  system  by  opening  the 
circuit  whenever  the  current  exceeded  its  normal 
quantity. 

The  heat  at  the  instant  of  deflagration  is  suf- 
ficient to  vaporize  a  portion  of  the  metal  and  lo 
throw  around  small  drops  in  a  state  of  fusion. 
This  in  itself  would  be  a  cause  of  fire  if  the  fuses 
were  exposed  to  combustible  material,  but  for  inte- 
rior wiring  it  is  necessary  that  they  should  be  suit- 
ably enclosed. 

The  use  of  open  fuses  on  the  motors  of  street 
cars  has  been  the  cause  of  numerous  fires  in  transit. 
The  first  line  of  improvement  was  to  enclose  the 
fuses  in  tubes  and  the  violence  of  the  deflagration 
would  heal  air  sufficiently  lo  rupture  the  arc  and 
aid  to  the  efficiency  of  the  operation  of  the  device. 

This  was  followed  by  methods  of  reducing  the 
volume  of  air  by  means  of  asbestos  braid  around  the 
fuse  or  filling  the  tube,  except  a  small  air  space  at 
the  middle  of  the  fuse,  with  a  powder  of  refractory 
material,  which  would  not  be  vitrified  by  the  heat 
of  the  arc.  These  methods  reduced  the  violence  of 
the  detonation  and  also  permitted  the  more  accurate 
calibration   of  these    protectors. 

Fire  Alarms. 

Any  allusion  lo  the  fire  hazards  of  electricity 
would  be  seriously  defective,  if  it  did  not  make 
mention  of  the  work  of  the  same  agency  directly 
in  the  benefit  of  the  reduction  of  the  fire  loss,  through 
the  alarms  given  by  the   signaling  systems. 

The  electric  fire  alarm,  when  first  brought  out, 
did  not  receive  any  serious  attention  until  the  city 
of  Boston  bought  the  territorial  right  of  the  patentee, 


and  the  results  imntediatcly  became  so  valuable  that 
similar  alarms  were  installed  throughout  other  cities. 

The  automatic  fire-alarm  systems,  in  spite  of  their 
excessive  complications,  have  been  of  great  value 
in  the  concentrated  large  risks  in  cities  and  large 
manufacturing  establishments. 

Every  telephone  is  a  fire  alarm,  by  which  the 
unskilled  can  at  once  stale  to  the  fire  department 
the  details  of  place  and  condition  of  the  occurrence. 

There  is  a  secondary  hazard  to  these  signaling 
systems,  owing  to  the  fact  that  in  the  extent  and 
ramification  of  all  electric  wires  there  are  liabilities 
of  mishap  when,  through  accident,  there  is  contact 
of  the  wires  of  different  systems,  and  lighting  or 
power  currents  are  imposed  upon  the  delicate  ap- 
paratus  of  the   telephone   system. 

Protectors  to   Sign.xling    Systems. 

At  the  ends  of  the  telephone  lines  destructive  re- 
sults irom  such  foreign  currents  are  prevented  by 
apparatus  which  is  subdivided  into  the  various  func- 
tions which  it  performs,  for  there  has  not  been 
thus  far  any  single  device  of  defending  the  telephone 
instruments  against  the  whole  range  of  commercial 
foreign  currents  and  lightning  to  which  they  are 
subjected. 

The  form  of  apparatus  used  by  the  Bell  Telephone 
companies,  which  are  especially  careful  in  this  re- 
gard, consists  of  a  device,  which  is  threefold  in 
its  nature,  inserted  in  each  line  wire. 

The  first  element  consists  of  a  fuse  made  of  an 
allo}'  which  forms  part  of  the  circuit,  and  is  con- 
tained in  a  tube  of  vulcanized  fiber.  These  fuses 
wnll  deflagrate  when  exposed  to  currents  of  seven 
to  10  amperes,  the  capacity  of  the  fuse  being  varied 
according  to  the   type  of   the  apparatus. 

The  next  element  consists  of  a  pair  of  small 
blocks  of  carbon  wdiose  larger  surface  measures 
about  one  by  one-half  inch,  and  one  of  these  blocks 
is  connected  to  the  telephone  circuit.  The  corre- 
sponding block  of  the  pair  of  carbons  is  separated 
from  it  by  a  perforated  sheet  of  mica,  and  is  elec- 
trically connected  with  the  earth.  A  small  cavity 
in  one  of  the  opposite  faces  of  the  carbon  is  filled 
with  a  button  of  solder,  such  as  is  used  in  auto- 
matic sprinklers,  and  which  melts  at  160  degrees 
Fahrenheit. 

The  distance  between  these  carbons,  or  the  thick- 
ness of  the  mica,  is  0.0055  inch,  being  such  that 
electricity  at  over  350  volts  will  pass  from  the  car- 
bon connected  with  the  telephone  circuit  across  this 
space  to  the  opposite  carbon  and  thence  to  the  earth, 
thereby  relieving  the  telephonic  apparatus  of  electric 
tension  exceeding  350  volts. 

Thus,  if  the  foreign  current  exceeds  the  carrying 
capacity  of  the  tubular  fuse,  its  deflagration  opens 
the  circuit  at  that  point.  If,  however,  it  is  less  in 
volume  than  the  carrying  capacity  of  the  fuse,  and 
over  350  volts  tension,  it  leaps  across  the  thin  space 
separating  the  carbons,  and  Ihence  passes  to 
earth.  The  resistance  of  the  tiny  arc  in  the  space 
between  the  carbons  is  sufficient  to  slightly  warm 
the  carbons,  and  cause  the  fusible  metal  to  flow 
from  its  recess  and  fill  the  space  between  the  car- 
bons, and  thus  establishes  a  conductor  of  low 
resistance  to  earth. 

This  diminished  resistance  generally  causes  a 
sufficient  increase  in  the  current  imposed  upon  a 
line  to  cause  the  tubular  fuse  to  deflagrate  and  open 
the  circuit,  if  it  did  not  do  so  on  the  first  occurrence 
of  the  contact  which  imposed  the  foreign  current 
on  the  telephone  circuit. 

At  the  subscriber's  telephone  installation  the  fuses 
and  generally  the  carbons  are  placed  in  the  building 
near  to  the  point  of  entrance ;  but  in  order  that  the 
wire  leading  to  the  ground  shall  be  as  straight  as 
possible,  because  lightning  does  not  like  to  follow 
turns  and  bends  in  a  conductor,  it  is  sometimes 
necessary  to  place  the  carbons  at  some  other  place 
along  the  route  of  the  wires  in  the  building.  This 
separation  of  the  parts  is  required  very  infrequently, 
on  an  average  of  about  one  telephone  in  20. 

In  order  to  protect  the  fine  w'ires  of  the  telephonic 
apparatus  from  injury  by  currents  which  are  too 
small  to  operate  the  tubular  fuse,  and  of  too  low- 
tension  to  pass  to  earth  through  the  carbon  cut- 
outs, a  third  element,  known  as  the  heat  coil,  is 
employed,  in  which  a  fine  german-silver  wire  which 
forms  a  part  of  the  telephone  circuit  will  be  heated 
by  a  current  of  one-sixth  of  an  ampere  to  a  tem- 
perature sufficient  to  release  a  conductor  ordinarily 
secured  by  fusible  solder,  and  pass  the  current  to 
earth.  This  latter  device  is  not  used  at  the  sub- 
scribers' end  of  the  line  in  those  modern  types  of 
telephonic  apparatus  in  which  the  circuit  is  normally 
open,  except  when  the  telephone  is  in  use,  because 
such  coils  are  an  interference  wnth  the  best  condi- 
tions of  telephone  service  by  adding  to  the  elec- 
trical length  of  the  line,  and  if  a  foreign  current 
came  in  contact  with  the  telephone  line  at  a  time 
when  the  instrument  was  in  use,  it  would  produce 
noises  which  would  absolutely  prevent  the  trans- 
mission of  speech,  and  the  user  of  the  telephone 
would  naturally  place  the  receiver  on  the  hook,  and 
thereby  open  the  circuit. 

The  result  of  this  protective  apparatus  has  been 
so  successful  as  to  establish  conditions  of  immunity 
in  the  Bell  system  of  telephony  against  mishaps  t't 
the  appaiatus  resulting  from  foreign  currents  and 
lighlning  after  an  experience  of  many  years  through- 
out the  Bell  telephone  system.  Such  a  telephone 
office  appears  lo  be,  like  a  locomotive,  the  safest 
refuge     in'  n.     thunderstorm.     Notwithstanding    the 
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number  and  range  of  location  of  ic-cphone  ceiUral 
sto.lions,  it  has  not  been  possible  to  obtain  infonna- 
tion  of  any  "injury  by  lightning  to  any  person  in 
such   a  place. 

Whenever  the  distribution  of  the  telephone  serv- 
ice is  entirely  underground,  this  system  of  protection 
is  not  necessary  at  the  subscribers'  instruments,  but 
is  in  all  cases  installed  at  the  telephone  central  office 
to  protect  the  whole  system  against  foreign  currents 
i:nposed  upon  other  parts  of  the  system. 

'!"he  whole  telephone  system  has  over  4,000,000 
miles  of  wire,  interlaced  throughout  the  country, 
and  in  the  communications  which  pre  daily  traversing 
this  vast  network  from  the  Atlantic  to  the  westerly 
side  of  the  Mississippi  \'allcy,  or  the  similar  one 
at  the  Pacific  Coast,  exemption  against  the  disturb- 
ances resulting  from  foreign  currents  throughout 
this  vast  territoo'  is  secured  through  these  efficient 
protectors. 

The  Uxderwriters'  Electrical  Bureau. 

The  whole  foundation  of  fire  insurance,  which  Is 
said  to  be  the  second  single  tax  in  this  country,  is 
based  upon  a  distribution  of  averages,  and  in  that 
examination  of  facts  which  is  the  foundation  of 
science,  the  allotment  of  the  various  losses,  both 
as  to  cause  and  amount,  is  the  subject  of  systematic 
tabulation,  whose  results  furnish  the  basis  upon 
which  insurance  rates  are  levied,  for  the  old  method 
of  competitive  guessing   is    a   matter  of  the   past. 

The  causes  which  contribute  to  the  origin  of  fires 
are  largely  those  of  chemical  reaction,  while  the 
resistances  to  fire  are  dependent  upon  construction 
and  fire  apparatus. 

Thus  the  modern  method  of  fire-loss  prevention 
is  a  technical  proposition  requiring  the  services  of 
chemists    and   engineers. 

The  National  Board  of  Fire  Underwriters  main- 
tains a  testing  laboratory-,  which  contains  the  neces- 
sary facilities  for  making  the  various  investigations 
required  in  this  study  of  matters  pertaining  to  the 
fire  hazard. 

It  is  here  that  the  supplies  and  subsidiary  devices 
of  commercial  electricity  are  put  to  their  proper 
tests,  and  the  results  have  great  weight  in  furnishing 
additional  features  to  the  National  Electrical  Code. 
Its  quarterly  reports,  containing  lists  of  fires  caused 
by  electricity,  and  stating  the  deviations  from  the 
code  which  are  supposed  to  have  been  the  origin, 
are  a  compendium  of  exact  information  on  the  sub- 
ject. 

The  Associated  Factor>-  Mutual  Insurance  Com- 
panies of  New  England  were  pioneers  in  the  appli- 
cation of  technical  work  to  the  reduction  of  the 
fire  loss,  a  task  whose  beneficent  results  have  ex- 
tended beyond  the  mills  which  form  the  specialty  of 
this   combination. 

The  underwriters  assume  a  great  task  in  undertak- 
ing to  maintain  inspections  of  properties  as  widely 
extended  and  as  numerous  in  detail  as  that  of  the 
commercial  applications  of  electricity. 

The  results  show  beyond  peradventure  that  the 
electrical  fire  hazard  is  less  than  that  of  other  meth- 
ods of  lighting  and  power  transmission,  while  every 
telephone  being  a  fire  alarm,  the  signaling  systems 
are  potent  elements  in  the  reduction  of  the  fire  loss. 

While  the  diminution  of  the  ratio  of  such  fire 
losses  appears  to  be  due  to  this  work,  as  the  variable 
element  in  the  problem,  the  question  naturally  arises, 
Will  the  future  permit  its  continuation  to  an  extent 
which  will  be  equal  to  the  greater  task  of  meeting 
the  problems  of  depreciation  of  plant,  and  the  con- 
gestion of  the  future  to  which  the  present  applica- 
tions of  electricitv'  are  a  mere  preface? 

If  the  work  remains  in  hands  which  can  exercise 
the  responsibilities  to  a  uniform  jurisdiction,  then 
it  will  be  sustained  by  the  dominance  of  an  ap- 
proving  public   sentiment. 
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Western  Electrician's  L-amp-lightixg  Schedule,. 
Moonlight  System,  for  1905.  Chicago :  Elec- 
trician Publishing  Company.  Pp.  (35^  by  5%), 
-•2.     Price,  10  cents. 

The  schedule  contained  in  this  book  is  based  on 
mean  local  time  as  given  in  the  calendar  for  1905 
and  applies  to  a  latitude  o£  about  41  degrees, 
which  means,  approximately.  New  York  citj-,  Phila- 
delphia, Connecticut,  Pennsjdvania.  New  Jersey, 
Ohio.  Indiana,  Illinois,  Nebraska,  Iowa,  Southern 
ilichigan  and  Southern  Wisconsin.  For  adjoining 
states  north  or  south  of  above  error  may  be  10 
minutes,  to  be  added  or  deducted  from  time  given 
for  lighting  or  extinguishing.  The  schedule  is  based 
on  the  rules  of  what  is  known  as  the  "Philadelphia 
Moonlight  Schedule,"  viz. :  "Light  one-half  hour 
after  sunset  and  one  hour  before  moonset.  Extin- 
guish one  hour  after  moonrise  and  one  hour  before 
sunrise."  The  book,  among  other  things,  contains 
an  article  hy  F.  B.  Badt  giving  an  explanation  of 
moonlight   schedules  and  mean  local  time. 


A  phase  of  a  political  campaign  has  been  injected 
into  the  effort  of  securing  the  construction  of  an 
interurban  electric  railway  between  Cedar  Rapids 
and  Waterloo,  Iowa.  To  stimulate  interest  in  the 
projected  road  campaign  buttons  are  being  dis- 
tributed, bearing  in  the  center  the  picture  of  a 
trolley  car,  while  above  are  printed  the  \\  ords,  "Ur- 
bana.  Brandon.  Shady  Grove,  Jubilee."  and  below. 
"The   Farmers'   Favorite   Line:   United   We   Stand." 


Great  Britain. 

London,  November  26. — To  judge  by  the  notices 
which  have  just  been  published,  the  coming  parlia- 
mentary session  will  be  of  more  tlian  ordinary  inter- 
est. Taking  the  early  batch  of  notices  there  w^ill 
be  an  exceptional  amount  of  legislation  concerning 
London  and  the  District.  Notwithstanding  the  issue 
by  the  Board  of  Trade  a  few  days  ago  of  a 
statement  to  the  effect  that  no  tube-railway  bills 
would  be  considered  by  Parliament  until  the  Royal 
Commission  on  London  Traffic  had  reported,  quite 
a  number  of  such  bills  has  been  deposited,  and  pro- 
vided Parliament  does  not  order  all  such  schemes 
to  be  put  one  side  until  the  royal  commission's  report 
is  presented,  we  may  look  forward  to  a  repetition  of 
the  proceedings  of  two  years  ago,  wdien  Mr.  Yerkes 
and  Mr.  Morgan  were  in  competition.  I  have  no 
idea  wdio  is  promoting  the  line  from  west  to  east 
and  northeast  which  Mr.  Morgan  promoted  in  IQ02, 
but  it  is  certain  that  Mr.  Yerkes  will  be  in  opposi- 
tion, as  the  line  in  question  will  compete  with  the 
District  railway  throughout  three  parts  of  its  route. 
The  fight  for  this  line  will  be  a  three-cornered  one, 
as  the  Central  London  railway  is  also  applying  for 
powers  over  a  similar  route  so  far  as  the  city  is  con- 
cerned. 

Another  interesting  feature  of  the  notices  in  con- 
nection with  London  is  the  wdiolesale  application 
for  powers  to  supply  electrical  energy  "in  bulk"  over 
a  portion  of  it.  In  the  first  place  there  is  a  resuscita- 
tion of  the  East  London  and  Lower  Thames  scheme, 
which  was  rejected  last  year  by  reason  of  unsatis- 
factory financial  backing,  and  another  huge  scheme 
proposes  to  supply  electricity  over  the  whole  of  the 
administrative  county  of  London,  crossing  the  River 
Thames  at  several  points.  When  one  imagines  the 
opposition  which  will  undoubtedly  be  offered  to  this 
proposal,  and  especially  by  the  London  Borough 
Councils,  it  wnll  be  seen  at  once  what  a  tremendous 
sum  in  counsel's  fees,  etc.,  such  a  promotion  must 
incur.  In  addition  to  these  schemes,  however,  nearly 
all  the  London  supply  companies  are  asking  to  be 
constituted  "pow'er"  companies  in  the  widest  sense 
of  the  term,  their  applications  embracing  huge  areas 
for  the  purpose  of  supplying  "in  bulk."  Probably 
one  of  the  reasons  for  these  applications  is  the 
disabilities  under  which  all  the  companies  now  labor 
in  consequence  of  the  definitions  of  their  special  acts. 
Although  limited-liability  companies,  with  the  widest 
possible  powers  under  their  articles  of  association, 
yet  these  powers  are  more  or  less  useless  to  them 
by  reason  of  the  existence  of  provisional  orders  and 
special  acts.  By  the  acquisition  of  the  powers  now 
sought  the  companies  would  be  able  to  supply  in 
wholesale  quantities  in  all  directions  for  very  great 
distances  from  their  central-generating  stations  in- 
stead of  being,  as  at  present,  confined  to  supplying 
in  detail  to  a  comparatively  small  area.  This  applies 
more  especially  to  those  companies  which  have  found 
it  expedient  to  erect  their  generating  stations  outside 
their  area  of  supply. 

In  connection  with  the  question  of  the  generation 
of  electricity  on  a  large  scale,  attention  may  be 
drawn  to  a  new  phase  in  this  direction,  and  that  is  the 
erection  by  county  councils  of  large  power  stations 
for  the  supply  of  electricity  in  bulk  to  the  various 
towns  within  the  county  area.  At  present  no  statu- 
tory authority  exists  for  enabling  such  councils  to 
undertake  such  work,  but  they  -  could  of  course 
apply  to  Parliament  for  special  powers.  This  ques- 
tion has  been  raised  on  many  occasions  at  the  meet- 
ings of  municipal  associations,  but  the  first  county 
to  attempt  to  move  in  the  matter  is,  curiously  eilough, 
the  County  of  Durham,  which  has  already  several 
large  pow-er-distribution  companies  within  its  bound- 
aries. There  are  108  local  authorities  within  the 
county  area  and  yy  of  these  have  expressed  them- 
selves willing  to  take  a  supply  of  energy  from  the 
council  if  a  county  scheme  were  inaugurated.  Con- 
sequently a  committee  of  the  County  Council  has 
recommended  that  an  electrical  expert  be  called  in  to 
advise  on  the  matter,  and  that  subsequently  a  con- 
ference of  local  authorities  be  convened  for  the  pur- 
pose of  discussing  the  details. 

The  Swansea  corporation  and  the  National  Tele- 
phone Company  having  failed  to  come  to  terms  upon 
the  question  of  intercommunication,  the  corporation 
has  decided  to  take  legal  proceedings  to  enforce  the 
carrying  out  of  the  statutory  obligations  of  the  com- 
pany. The  corporation  is  now  seeking  a  loan  for 
i2.ooo  for  extending  the  municipal  service. 

Little  has  been  heard  of  the  financial  position  of 
the  National  Physical  Laboratory  lately,  but  Sir 
William  Abney,  in  his  opening  address  to  the  So- 
ciety of  Arts  last  w-eek,  once  more  brought  the  sub- 
ject to  the  front.  The  old  question  of  a  large  an- 
nual state  subsidy  was  once  more  raised,  and  Sir 
William  Abney  and  many  others  feel  that  unless 
something  of  this  nature  is  forthcoming  a  serious 
state  of  affairs  will  sooner  or  later  ensue.  At  pres- 
ent a  large  amount  of  material  and  financial  help 
comes  from  private  sources,  which  in  the  nature  of 
things  must  be  unreliable,  and  it  is  to  be  hoped  that 
the  government  will  take  a  generous  view  of  the 
matter.  In  view  of  the  most  important  work  now 
being  carried  out  in  the  National  Physical  Labora- 
tory by  a  highly  skilled  staff  the  possibility  of  finan- 
cial want  overtaking  it  should  be  grappled  with  at 


the  first  sign   and   a   movement  now  would  not   be 
too  early. 

The  Dublin  corporation  has  decided  to  spend  no 
more  money  upon' its  electricity  works  until  satisfied 
that  all  the  work  under  the  consulting  engineer's 
original  contract  has  been  duly  executed.  It  was  in 
this  connection  that  the  city  resident  engineer  made 
two  reports  to  the  electric-lighting  committee.     G. 


New  York. 


New  \ork,  December  3.— The  Chamber  of  Com- 
merce has  emphatically  indorsed  the  proposed  action 
of  the  Rapid  Transit  Commission  respecting  the 
subway  advertisements.  August  Belmont  displays 
some  inclination  to  yield  to  public  clamor,  but  the 
advertisements  have  not  been  removed  from  the  sub- 
way stations. 

The  first  case  of  fire  in  the  subway  occurred  on 
Thursday  evening,  when  an  express  train  on  Lennox 
Avenue,  running  into  a  misplaced  switch,  did  sundry 
damage,  and  finally  overturned  a  can  of  gasoline. 
The  gasoline  was  presumably  set  afire  by  an  electric 
spark.  One  man  was  slightly  injured  before  the 
flames  were  put  out,  but  otherwise  very  little  damage 
was   done. 

The  Interborough  Rapid  Transit  Company  has  is- 
sued Dr.  Chandler's  favorable  report  on  the  air  of 
the  subway  in  the  form  of  a  small  booklet,  obtain- 
able by  any  passenger  on  request.  The  Health  De- 
partment is  not  yet  completely  satisfied  with  Pro- 
fessor Chandler's  report,  and  is  making  its  own 
confirmatory  chemical  and  bacteriological  tests.  As 
far  as  is  now  known,  the  results  of  the  tests  tend 
to  confirm   Professor  Chandler's   optimistic  views. 

On  Wednesday  evening  Subway  Contractor  John 
B.  McDonald  was  the  dinner  guest  of  the  Manhattan 
Club.  Justice  Truax.  as  toastmaster,  recited  the 
early  experiences  and  recent  achievements  of  Mr. 
McDonald,  who  was  asked  to  accept  a  bronze  statu- 
ette representing  Victory.  Mr.  McDonald,  in  giv- 
ing thanks,  prophesied  that  in  1905  the  subway  would 
convey  500,000,000  passengers. 

On  the  elevated  railroad  express  trains  are  an- 
nounced to  run  from  One-hundred-and-seventy- 
seventh  Street  and  the  Bronx  Park  to  South  Ferry 
from  Friday  next  at  a  five-cent  fare.  The  distance 
covered  is  14  miles,  and  the  time  scheduled  52  min- 
utes. The  route  chosen  will  be  over  the  new  sub- 
way viaduct  from  One-hundred-and-seventy-seventh 
Street  to  One-hundred-and-forty-ninth  Street,  and 
thence  via  the  Second  Avenue  elevated  to  the  ferry 
at  the  end  of  the  line. 

William  K.  'Vanderbilt  is  reported  to  have  given 
financial  aid  to  the  Niagara,  Lockport  and  Ontario 
Power  Company,  which  enabled  it  last  Monday  to 
file  a  certificate  with  the  secretary  of  state  increasing 
its  capital  from  $1,000  to  $10,000,000.  It  is  now 
believed  that  the  company's  plant  will  be  used  to 
generate  power  for  the  electric  lines  in  western  New- 
York  controlled  by  the  Vanderbilts. 

Among  electrical  contracts  recently  recorded  by 
the  Board  of  Education  is  that  awarded  to  the  O.  K. 
Electrical  Construction  Company,  725  Broadway. 

The  sub-station  at  Flushing,  L.  L,  was  opened  for 
use  this  week,  and  supplies  electric  power  to  a  num- 
ber of  lines  of  the  New  York  and  Queens  County 
Railway  Compan}'.  Current  is  received  from  the 
Long  Island  City  power  house  at  6,coo  volts  and 
stepped  down  to  550. 

Dr.  John  F.  Fitzgerald,  general  medical  superin- 
tendent of  the  New  York  hospitals,  in  the  annual 
report  to  the  commissioner  of  public  charities,  rec- 
ommends that  electric  elevators  be  provided  for  the 
Kings  County  Hospital,  in  place  of  the  present  hy- 
draulic elevators.  The  reason  given  is  that  in  hos- 
pitals of  this  character,  where  a  life  often  depends 
on  the  expedition  of  operations,  delays  and  stoppages 
are  not  so  likely  to  occur  where  an  electric  plant 
is  used. 

The  members  of  the  Old-time  Telegraphers'  and 
Historical  Association  gathered  in  considerable  num- 
bers last  Saturday  night  at  the  home  of  Mr.  and 
Mrs.  Charles  H.  Bristol,  277  Stratford  Road,  Flat- 
bush,  Brooklyn.  The  president  of  the  association  is 
John  C.  Barclay,  assistant  general  manager  of  the 
Western  Union  Telegraph  Company,  and  the  vice- 
presidents  are  Francis  W.  Jones '  and  Frederick 
Pearce,   both   of   New  York. 

Cornelius  Vanderbilt  is  one  of  the  financial  back- 
ers in  a  plan  recently  laid  before  the  Rapid  'Transit 
Commission  to  construct  a  moving  platform  under 
Thirty-fourth  Street.  It  is  suggested  to  connect 
the  new  Pennsylvania  tunnel  with  the  East  Side, 
connecting  also  with  the  present  subway.  Passen- 
gers to  and  from  the  subway  and  the  elevated  roads 
are  to  be  transferred  free.  The  platform  would 
carry  47,520  passengers  an  hour,  or  more  than 
double  that  of  the  subwav,  and  could  be  boarded  at 
every  block.  D.  W.  W. 


Dominion  of  Canada. 

Ottawa,  Ont,  December  3. — George  Johnston  of 
Ottawa,  the  Dominion  statistician,  savs  that  the 
amount  of  waterpow'er  actually  used  for  electrical 
production  throughout  the  world  at  the  present  time 
is  over  2,000,000  horsepower.  Of  this  amount  Can- 
ada uses  over  one-tenth,  or  more  in  fact  than  anv 
other  country  excepting  the  L^nited  States.  He 
gives    the   figures    for  the   Llnited    States   at   527.467 
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liorsepower  and  for  Canada  at  228,225  horsepower 
hydraulic. 

Application  is  being  made  to  the  Dominion  gov- 
ernment on  behalf  of  Morrisburg,  Ont.,  for  the  entire 
surplus  of  \vaterpo\\er  available  in  the  Rapidc  dr. 
Plat  Canal  for  the  purpose  of  further  developing 
electric  power  for  the  use  of  manufacturing  purposes 
or  otherwise  as  the  corporation  may  deem  expedient. 

An  electric  radial  line  between  the  cities  of  Brant- 
ford  and  Hamilton,  Ont.,  is  now  an  assured  enter- 
prise. Messrs.  Parsons  and  Leslie  of  Toronto,  Ont., 
together  with  the  Hon.  Mr.  Haines  of  New  York 
are  the  principal  promoters  of  the  undertaking. 
They  form  what  is  known  as  the  Hamilton.  Ancas- 
ler  and  Brantford  Radial  Company.  Already  they 
have  made  definite  arrangements  for  running  rights 
through  the  various  townships  along  their  proposed 
line. 

The  cities  of  Toronto  and  Toronto  Junction  will 
have  power  and  light  from  other  sources  than  Ni- 
agara Falls  and  the  Humber  River.  The  Credit 
River  is  now  being  dammed  at  Erindale  and  poles 
have  already  been  erected.  Erindale  is  a  village  on 
a  promontory  overlooking  the  Credit.  The  main 
dam  is  of  concrete  and  the  water  contained  by  it 
will  cover  a  large  area. 

The  revenue  of  the  Toronto  Street  Railway  con- 
tinues to  expand,  the  total  for  November  this  year 
amounting  to  $198,150,  against  $174,038  for  Novem- 
ber of  last  year,  being  an  increase  for  the  month  of 
$24,111.  The  revenue  of  the  Toronto  railway  is  now 
almost  as  large  as  the  electric  street  railway  of  the 
city  of   Montreal. 

The  City  Council  of  Kingston,  Ont.,  has  decided 
to  submit  a  by-law  to  the  people  to  rai.^e  $150,000 
for  improvements  and  extensions  to  *he  gas  and 
electric-light  plants.  Of  this  amount  it  is  proposed 
to  expend  $36,000  on  the  electric-light  plant. 

The  arbitrators  in  the  matter  of  fixing  the  price 
which  the  city  of  St.  Thomas,  Ont.,  should  pty  for 
the  gas  and  electric-lighting  utilities  in  connection 
with  the  city's  municipal-ownership  move  have  fixed 
the  price  at  between  $240,000  and  $250,000.  The 
ratepayers  of  St.  .Thomas  will  vote  on  the  question 
in  January. 

The  electric  power  at  Kakapecca  Falls,  a  few  miles 
from  the  city  of  Fort  William,  Ont.,  is  to  be  devel- 
oped by  Montreal  capitalists.  The  water  from  these 
falls  has  a  drop  of  125  feet  and  the  rights  belonged 
to  Chicago  people,  who  have  sold  to  Herbert  S. 
Holt,  president  of  the  Montreal  Lignt,  Heat  and 
Power  Company,  and  Charles  R.  Hosmer,  president, 
and  F.  W.  Thompson,  vice-president  of  the  Ogilvie 
Flour  Mills  Company.  It  is  understood  that  arrange- 
ments have  been  made  for  the  innncdiaie  construction 
of  a  plant  that  will  produce  30,000  electric  horsepower 
at  the  start  and  50,000  horsepower  later.  W. 


Winnipeg,  Man.,  December  3. — One  of  the  largest 
purchases  of  Canadian  bonds  made  in  some  months 
was  recently  completed  when  the  Bank  of  Montreal 
and  N.  W.  Harris  &  Co.  of  New  York  took  from 
the  Winnipeg  Electric  Railway  Company  $2,000,000 
first-refunding  mortgage  30-year  five-per  cent,  sink- 
ing-fund gold  bonds.  A  deal  has  just  been  put 
through  for  the  amalgamating  of  the  Winnipeg 
Electric  Tramway  and  the  Winnipeg  Power  Com- 
pany under  the  name  of  the  Winnipeg  Electric  R;iil- 
way  Company.  The  new  company  has  exclusive 
control  of  all  the  street-railway,  gas,  electric  power 
and  commercial-lighting  business  of  the  city  of  Win- 
nipeg. The  Harris  Company,  which  is  said  to  have 
already  invested  over  $15,000,000  in  Canada,  is  a 
large  holder  of  the  debentures  of  the  city  of  Winni- 
peg. 

The  City  Council  of  Charlottetown,  P.  E.  I.,  has 
connnissioned  the  Delano  Osborne  Company  of  To- 
ronto and  Montreal  to  prepare  plans  and  estimates 
for  a  civic-lighting  and  power  plant. 

The  City  Council  of  Fredrickton.  N.  E.,  is  about 
to  install  an  electric  plant  to  light  the  municipal 
buildings  in  that  city. 

The  city  of  St.  John,  N.  B.,  is  about  to  issue 
$25,000  debentures  for  the  purchase  of  the  Carleton 
electric-light    plant. 

Bids  are  being  called  for  by  William  Skeene  for 
the  installation  of  electric  dumb  waiters  in  the  Fair- 
view  Hospital,  V;jncouver,  B.  C. 

The  Town  Council  of  Sussex,  N.  B.,  has  decided 
to  obtain  estimates  on  building  a  new  pumping  sta- 
tion and  installing  an  electric4ighting  plant. 

The  British  Columbia  Electric  Railway  Company 
i.s'  taking  bids  on  a  large  addition  to  its  ofiice  build- 
ings on  the  corner  of  Carroll  and  Hastings  Streets, 
Vancouver.     Mr.   Buntzen  is  the  manager.  H. 


Ohio. 

Cleveland,  December  3. — ^Thc  Ohio  Inspection  Bu- 
reau of  Columbus  has  opened  an  electrical  inspection 
department  which  will  hereafter  give  special  attention 
to  the  new  construction  work  in  Columbus.  H.  C. 
Harris,  who  was  one  of  the  commissioners  on  elec- 
tricity at  the  Louisiana  Purchase  Exposition,  has 
taken  charge  of  this  work.  The  lighting  and  povver 
ciimpanies  have  agreed  not  to  connect  their  service 
with  any  new  work  until  it  has  been  approved  by 
the  department. 

Charles  Kohl  has  introduced  an  ordinance  in  the 
Cleveland  City  Council  providing  for  the  extension 
of  the  franchise  of  the  Cleveland  Electric  Railway 
Company  to  1925  on  condition  that  the  company 
operate  on  a  three-cent  fare  basis ;  that  is,  three  cents 
lor  a  single  fare  and  five  cents  for  passage  with  uni- 


versal transfer.  The  ordinance  also  provides  for 
municipal  control  of  the  car  service,  authority  of  the 
city  to  regulate  routes  and  provide  for  extensions 
and  other  things  of  the  kind. 

The  Columbus,  Delaware  and  Marion  of  Columbus 
will  soon  purchase  six  new  cars  54  feet  in  length  and 
fitted  witli  plush  upholstered  seats.  The  business 
of  this  road  has  outgrown  the  capacity  of  the  present 
equipment. 

At  the  annual  meeting  of  the  Chamber  of  Com- 
merce at  Toledo  Tuesday  evening  one  of  the  interest- 
ing features  will  be  five-minute  talks  on  "Intcrurb- 
ans"  by  men  who  know  what  to  say  regarding  them. 
Warren  Bicknell  will  speak  for  the  Lake  Shore ; 
G.  B.  Boone,  Toledo  and  Indiana ;  F.  E.  Seagrave, 
Toledo  and  Western;  Matthew  Slush,  Detroit,  Mon- 
roe and  Toledo :  C.  M'.  Smith,  Toledo,  Bowling 
Green  and  Southern;  Harry  Thompson,  Lakeside  and 
Port  Clinton. 

Articles  of  consolidation  between  the  Toledo  and 
Northwestern  and  the  Ohio  and  Michigan  Traction 
Company  have  been  filed  with  the  secretary  of  state 
at  Columbus.  The  new  name  will  be  the  Toledo, 
Ann  Arbor  and  Detroit  Railroad  Company  and  the 
capital  stock  is  fixed  at  $1,500,000.  J.  H.  Clauss, 
the  well-known  cutlery  manufacturer  of  Fremont, 
will  be  the  president  of  the  new  company. 

John  Snyder,  D.  H.  Snyder.  E.  H.  Ackerson, 
Frank  Patterson  and  H.  L.  Rockfield  are  the  incor- 
porators of  the  Springfield  Construction  Company, 
Springfield,  which  will  have  a  capital  stock  of 
$100,000. 

The  Cleveland,  Wooster,  Mt.  Vernon  and  Colum- 
bus Railroad  Company  of  Mt.  Vernon  has  been  in- 
corporated with  a  nominal  capital  stock  of  $10,000 
10  build  a  line  through  Cuyahoga,  Medina,  Summit, 
Wayne.  Stark,  Holmes,  Ashland,  Crawford,  Rich- 
land, Knox,  Licking  and  Franklin  counties.  J.  J. 
Vail,  J.  B.  Graham.  James  A.  Tillen,  Fred  W.  Jones 
and  E.  F.  Shelley  are  the  incorporators.  The  Cleve- 
land and  Southwestern  reaches  Wooster  and  an  ex- 
tension south  would  be  a  step  toward  connecting 
Cleveland   with    Columbus. 

The  Columbus,  Buckeye  Lake  and  Newark  has 
put  on  a  limited  car  for  Sunday  traffic  that  will  make 
the  trip  from  Columbus  to  Zanesviile. 

The  light  committee  of  the  Toledo  City  Council 
has  decided  to  advertise  for  bids  for  city  lighting 
for  the  term  of  five  years.  A  resolution  had  been 
adopted  calling  for  bids  for  from  two  to  10  years, 
but  this  was  reconsidered.  Some  changes  have  been 
made  in  the  conditions  of  the  ordinance  under  which 
the   lighting  has   been    done   heretofore. 

The  Galipolis  Gas  and  Coke  Company,  Galipolis, 
has  applied  for  an  injunction  restraining  the  City 
Council  from  putting  into  operation  two  ordinances 
reducing  the  prices  on  gas  and  electric  lighting. 
The  company  claims  to  have  sustained  a  loss  of  $10 
in  the  operation  of  the  plant  for  the  year  ended 
January    22,    1904. 

Electric  switches  are  being  installed  at  several 
points  on  the  lines  of  the  Toledo  Railways  and  Light 
Company.  They  are  all  controlled  by  the  motorman 
in  his  cab.  If  they  prove  satisfactory  the  company 
may  put  them  in  all  over  the  city.  Three  different 
makes  are  now  being  tested. 

The  board  of  review  has  added  $554,440  to  the  tax 
valuation  of  the  Cleveland  Electric  Railway  Com- 
pany. The  company  had  already  made  a  voluntary 
increase  of  $53,000. 

An  ordinance  is  being  prepared  for  a  special  elec- 
tion in  Cleveland  that  the  people  may  vote  on  the 
question  of  giving  a  franchise  to  the  Cuyahoga  Light 
and  Power  Company,  a  new  concern  which  proposes 
to  furnish  current  for  light  and  power. 

Louis  E.  Beilstein,  vice-president  and  general  man- 
ager of  the  Toledo  Railways  and  Light  Company, 
has  denied  the  report  that  he  has  resigned  to  take 
a  more  important  position.  Harro  Harrscn  has 
tendered  his  resignation  as  assistant  general  man- 
ager and  will  go  to  Mexico.  O.  M.  C. 

Indiana. 

Indianapolis,  December  3. — The  electric-railway 
situation  in  Indianapolis  is  assuming  an  attitude 
of  high  tension,  Charles  S.  Hernley,  Robert  Church- 
man, D.  M.  Parry  and  others,  promoters  and  incor- 
porators of  the  Indianapolis  and  Eastern  Indiana 
Electric  Railway  Company,  are  asking  for  an  inde- 
pendent entrance  or  right-of-way  into  the  city,  and 
assert  that  they  secured  the  consent  of  the  property 
owners  on  the  streets  over  which  they  wish  to  build 
their  line  and  on  which  they  propose  to  do  a  freight 
as  well  as  passenger  business.  Indications  are  that 
during  the  60  days  of  legislation  the  interurban  ques- 
tion will  afford  matter  for  the  biggest  fight  of  the 
kind  that  ever  took  place  in  the  state. 

J.  W.  Chipman,  secretary  and  general  manager  of 
Ihe  Indianapolis  and  Eastern  Railway  Company 
(Greenfield  line),  is  arranging  to  make  the  longest 
continuous  trip  ever  attempted  by  an  electric  car. 
With  a  parly  of  invited  guests  representing  the 
city  administration,  the  Commercial  Club,  elec- 
trical engineers  and  the  eight  other  interurban 
lines  entering  Indianapolis,  he  will  take  a  car 
from  Indianapolis  to  Dayton,  Ohio,  via  Rich- 
mond, thence  to  Springfield.  Columbus,  Newark 
and  Zanesviile,  back  to  Columbus  and  thence  to  Troy 
via  Springfield,  from  Troy  to  Lima  via  Piqua,  thence 
back  to  Dayton  via  Covington,  from  Dayton  to  Cin- 
cinnati via  Lebanon  and  return  via  Dayton  to  Indian- 
apolis. "This  journey  over  the  numerous  connecting 
interurban    lines,"    Mr.    Chipman    says,    "will    advise 


the  public  of  the  vastness  of  the  interurban  systems 
of  the  two  states  and  give  some  idea  of  the  growing 
travel  over  the  interurban  lines,  each  line  serving  as 
a  feeder  for  the  others." 

There  is  an  aggressive  campaign  on  now  in  this 
stale  for  the  creation  of  a  state  railroad  commission, 
and  the  shippers'  association  is  having  bills  prepared 
for  introduction  as  soon  as  the  Legislature  meets. 
These  bills  will  include  interurban  roads  along  with 
steam  roads  and  w^ill  likewise  place  them  under  the 
jurisdiction  of  the  commission. 

A  bill  is  being  prepared  to  make  it  unlawful  for  a 
railway  company  to  ask  for  a  subsidy  tax  in  aid  of 
the  construction  of  its  line.  It  is  generally  under- 
stood that  the  subsidy  method  of  obtaining  aid 
for  the  building  of  electric  lines  has  been  abused 
in  this  state. 

A  new  electric  line  is  being  promoted  from  Con- 
nersville  to  Cambridge  City.  The  plan  is  to  lease 
the  old  Lake  Erie  and  Western  road  between  Mil- 
ton and  Beeson,  connecting  with  the  electric  line  be- 
tween Milton  and  Cambridge  City,  now  operating, 
and  to  obtain  a  private  right-of-way  from  Beeson  to 
Connersville.  Another  line  which  it  is  proposed  to 
build  early  in  the  spring  is  a  road  from  Toledo, 
Ohio,  to  Kendallville,  Ind.  F.  E.  Seagrave,  who  has 
constructed  a  number  of  lines,  is  back  of  the  project 
and  is  said  to  have  financed  the  road.  It  will  be 
known  as  the  Toledo  and  Western  and  is  destined 
to  become  an  important  link  in  the  chain  of  electric 
lines    to   connect    Chicago    and    Cleveland. 

The  Terre  Haute  Traction  Company  reports  great 
progress  in  the  purchase  of  a  right-of-way  for  a 
line  from  Terre  Haute  lo  Paris,  III.  The  route 
will  be  through  Sanford,  Ind.,  and  Vermilion,  111., 
and  the  length  of  the  line  20  miles. 

The  City  Council  of  Michigan  City  has  granted 
the  Chicago,  South  Shore  and  South  Bend  Railway 
Company  an  extension  of  time  until  December  31, 
1905,  in  which  to  complete  its  lines  through  that  city 
on  condition  that  the  route  be  changed  somewhat 
from   that  set   out   in   its   franchise. 

The  Indiana  Supreme  Court  has  decided  that  nei- 
ther the  driver  of  a  vehicle  nor  a  street-car  com- 
pany has  the  exclusive  right  to  the  street,  and  where 
a  motorman  negligently  runs  his  car  against  a  vehi- 
cle-in  front  of  him  which  is  being  driven  along  the 
tracks  and  fails  to  turn  out  the  company  is  liable. 

Frank  S.  Whitman  of  Elgin,  III.,  has  brought  suit 
for  foreclosure  against  the  City  Light  and  Power 
Company  of  Dunkirk,  Ind.  A  receiver  is  asked 
for  so  the  work  of  operating  the  plant  may  not  be 
disturbed. 

The  Terre  Haute  Board  of  Public  Works  has 
decided  to  recommend  to  the  City  Council  that  the 
bid  of  the  Terre  Haute  Traction  Company  for  elec- 
tric-lighting the  streets  at  $75  a  lamp  per  year  be 
accepted. 

Samuel  J.  Smallwood  has  obtained  a  franchise  for 
the  installation  of  an  electric-light  plant  in  Bart- 
lettsville. 

The  Business  Men's  Industrial  Association  of 
Mishawaka  has  closed  a  contract  with  Herman  Roe- 
munder  by  which  a  plant  will  be  established  in  this 
city  to  manufacture  a  convertible  street  car.     S.  S. 

Michigan. 

Detroit,  December  3. — The  Detroit,  Monroe  and 
Toledo  Short  Line,  recently  completed  between  De- 
troit and  Toledo,  made  the  run  of  42-  miles  from 
Monroe  to  Detroit  in  50  minutes.  The  car  left  Mon- 
roe at  8;55  and  arrived  at  the  city  limits  at  9:45, 
making  10  stops  en   route. 

The  securing  of  the  right-of-way  for  the  Detroit 
and  Bay  City  Traction  Company  is  progressing  sat- 
isfactorily. Ninety-six  miles  between  Bay  City  and 
Detroit  has  been  secured,  and  but  half  a  mile  of 
right-of-way  is  lacking  between  Bay  City  and  Quan- 
nicassee,  the  first  section  of  the  road.  The  chief 
engineer  states  that  the  building  operations  will  prob- 
ably be  begun  within  30  days. 

Louis  Schneider  of  the  Detroit  United  Railway 
recently  entertained  a  party  of  his  friends  on  the 
■special  car  "Yolande,"  taking  them  to  Port  Huron 
for  dinner. 

The  new  limited  service  on  the  Detroit,  Ypsilanti, 
Ann  Arbor  and  Jackson  railway  has  been  inaugu- 
rated, and  a  large  number  of  passengers  have  been 
carried  on  the  new  Blue  Label  cars.  The  new  ar- 
rangement reduced  the  service  for  local  traffic  from 
half-hourly  to   hourly    service. 

The  streets  of  Battle  Creek  are  being  pretty  well 
filled  up  with  street-car  tracks.  The  two  new  roads, 
the  Battle  Creek  and  Coldwater  interurban  and  the 
Battle  Creek  and  Grand  Rapids  interurban,  which 
call  for  20  more  streets  in  their  franchises,  will  J 
fill  up  the   town  with  electric  tracks. 

Articles  of  association  have  been  filed  by  the  Ham- 
mer Motor  Company,  with  $io,oco  capital  stock,  of 
which  $1,000  has  been  paid  in  cash  and  $2,000  in 
other  property,  including  drawings,  patterns  and  pat- 
ents. Henry  F.  Hammer.  Leon  J.  Paszki,  Foster 
W.  Allen  and  Harry  W.  Nichoalds  are  the  stock- 
holders. C.  G.  W. 


Texas  and  Mexico. 

Austin,  Texas.  December  i. — A.  M'.  Fisher  of 
Waco,  Tex.,  will  probably  install  an  electric-light 
plant  at  Uvalde,  Tex.  The  City  Council  of  Uvalde 
lias  granted  a  franchise  lo  J.  H.  Gerhart  to  construct 
and  operate  a  street-railway  system  in  the  city. 
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The  Dalliart  Ice  and  Electric  Company  will  install 
an  electric-light  plant  at  Dalhart,  Texas. 

The  electric  street-railway  system  at  Laredo, 
Tex.,  which  is  owned  by  G.  Bedell  ii'Ioore  of  San 
Antonio,  is  to  be  extended  and  greatly  improved. 
Frank  E.   Scovill   has  been  made  manager. 

An  electric-light  plant  is  to  be  installed  at  Kir- 
byville,  Tex. 

It  is  announced  by  W.  W.  Wheatley,  general  man- 
ager of  the  Mexican  Tramways  Company,  that  the 
right-of-way  has  been  secured  for  the  construction 
of  a  double  track  from  the  City  of  Mexico  to  the 
suburb  of  Churubusco.  The  material  for  the  con- 
struction of  this  double  track  has  been  ordered 
frcm  the  United  States.  Mr.  Wheatley  also  says 
that  the  mnle-car  line  which  runs  from  Tacuba  to 
Atzcapotzalce  is  to  be  immediately  converted  into 
electric  traction. 

The  official  starting  of  a  large  amount  of  new 
machinery  recently  installed  by  the  Mexican  Gas 
and  Electric  Light  Company  at  its  plant  at  San 
Lazaro.  a  suburb  of  the  City  of  Mexico,  took  place 
a  few  days  ago.  President  Diaz  honored  the  occa- 
tion  with  his  presence.  , 

\V.  C.  Greene,  extensive  mine  operator,  has  taken 
the  preliminary  steps  toward  establishing  a  large 
hydroelectric  power  plant  at  the  junction  of  the 
.\rros  and  Yaqui  rivers  in  the  state  of  Sonora, 
Mexico,  and  to  construct  transmission  lines  to 
Cananea  and  other  places  in  this  section,  where  the 
power  may  be  utilized  in  mines  and  smelters.  The 
distance  from  the  proposed  site  of  the  power  plant 
to  Cananea  is  about  So  miles.  The  plans  of  Mr. 
Greene  contemplate  the  development  of  about  30,000 
horsepower,  all  of  which,  he  says,  will  be  utilized. 
The  surveys  for  the  proposed  plant  are  now  in 
progress  and  its  construction  will  soon  be  com- 
menced. 

The  JMexican  government  has  granted  a  conces- 
sion to  the  Villanueva  Company  to  establish  an 
electric-pc.wer  plant  on  the  San  Geronimo  River  in 
the   state  of  Jalisco,  Mexico. 

The  federal  government  of  Mexico  has  just  en- 
tered into  a  new  contract  with  the  Mexican  Light 
and  Power  Company  for  lighting  the  City  of  Mexico 
for  a  period  of  10  years.  The  new  contract  increases 
the  number  of  arc  lights  to  1,200  to  burn  4,000  hours 
annuallj-.  The  annual  sum  to  be  paid  by  the  gov- 
ernment for  the  lighting  is  9c-5-777-  The  company 
is  authorized  under  its  new  contract  to  operate 
its   dynamos   either  by  steam   or   waterpower. 

The  Tetela  Mining  Company  will  establish  an 
electric-power  plant  on  the  Rio  de  la  Canada  in 
the  state  of  Puebla,  Mexico,  for  the  purpose  of  gen- 
crating  motive  power  for  operating  large  reduction 
works  which  it  will  establish  at  Tetela  de  Ocampo 

Ernesto  Brunei  has  obtained  a  concession  from 
the  Mexican  government  to  establish  an  electric- 
power  plant  on  the  Zacapu  River  in  the  state  of 
M'ichoacan,  near  the  town  of  Sabino,  Mexico.  He 
is  authorized  to  import  free  of  duty  the  machinery, 
etc.,  which  will  be  required  in  the  erection  of  the 
plant. 

There  is  brisk  rivalry  between  the  persons  who 
are  seeking  the  franchise  from  the  city  of  Culiacan, 
Mexico,  to  establish  an  electric-light  plant,  street- 
railw.iy  system  and  telephone  system  for  the  city. 
An  American  company  has  made  application  for 
the  franchise,  as  has  also  Oscar  Branifif,  a  wealthy 
citizen  of  the   City  of   Mexico. 

The  Mexican  Tramways  Company  has  been 
granted  authority  to  construct  a  double-track  elec- 
tric car  line  giving  direct  communication  between 
Los  Angeles  and  Nino  Perido,  suburbs  of  the  City 
of   Mexico. 

David  R.  Retana  of  the  City  of  Mexico  has 
made  application  to  the  Mexican  government  for  a 
concession  to  establish  a  ,large  Jiydxaulic-power 
plant  on  the  Poliutla  River  in  the  state  of  Guerrero. 
He  will  also  establish  a  large  system  of  irrigation  in 
that  state. 

The  90-day  option  held  by  S.  L.  Pearce  of  Chi- 
huahua, Mexico,  for  the  purchase  of  the  street-rail- 
way lines  of  Chihuahua  and  the  steam  railroad  which 
runs  from  Chihuahua  to  Santa  Eulalia  has  expired 
without  the  transaction  being  made.  The  matter 
may   be   taken   up   again   later   on. 

Parraga  Bros.,  who  are  operating  large  salt  mines 
near  Salina  Cruz,  Mexico,  are  building  an  electric 
railway  five  kilometers  long  to  connect  the  works 
with  Salina  Cruz  in  order  to  facilitate  the  shipment 
of  the  salt  over  the  National  Tehuantepec  railroad. 
A  cable  line  is  being  built  up  the  mountains  where 
the  beds  of  salt  lie. 

An  electric-light  plant  has  just  been  installed  at 
Tenosique,    Mexico. 

The  recent  inauguration  of  the  new  electric-light 
plant  at  Tampico,  Mexico,  was  an  industrial  event  of 
importance  to  that  city.  Governor  Pedro  Arguellas 
of  Victoria  attended  the  ceremony.  Amador  N. 
Jaurigui  is  president  of  the  company  which  installed 
and  is  operating  the  plant.  In  addition  to  proyidiiig 
light  for  the  city  and  for  private  consumers  it  will 
furnish  power  for  a  number  of  industrial  concerns 
in  Tampico. 

Rafael  M.  de  Arozarena,  who  owns  the  street-rail- 
way system  of  the  city  of  Puebla,  Mexico,  has  in- 
creased the  equipment  of  the  lines  by  purchasirig 
40  steel  cars  in  the  United  States.  These  cars  will 
he  used  in  the  freight  traffic  of  the  road. 

A  project  is  on  foot  to  construct  an  electric  rail- 
way from  Casas  Grandes.  Mexico,  to  the  Guerrero 
basin,    a    distance   of  80  miles.     It    is    said    that   an 


American  syndicate  is  promoting  this  project  and 
that  the  survey  for  the  proposed  line  is  now  being 
made.  It  will  traverse  a  section  of  country  rich  in 
minerals  and  a  heavy  freight  tonnage  of  ore  and 
other  material  and  supplies  is  assured  from  the 
start.  The  route  of  the  road  is  through  a  rough 
region  of  country.  H.  C.  Daugherty  of  Jesus  Maria, 
state  of  Chihuahua,  can  give  information  in  regard 
to  the  enterprise.  IT. 


Pacific  Slope. 

San  Francisco,  December  2. — The  trustees  of 
Fresno,  Cal.,  are  advertising  for  sealed  bids  for  fur- 
nishing all  material  and  labor  to  install  a  complete 
battery  system  and  equipment  for  the  fire-alarm  sys- 
tem at  that  place. 

Isador  Fuchs,  who  has  a  franchise  in  Baker  City, 
Ore.,  for  building  a  street-car  line  to  be  operated 
by  electricity,  has  all  the  arrangements  completed  for 
the  construction  of  a  line  between  the  railroad  depot 
and  the  Natatorium,  a  distance  of  lyi  miles.  It  is 
possible  that  the  road  will  .be  extended  to  Haines,  a 
distance  of  about  14  miles. 

J.  V.  Lewis  of  Wallula,  Wash.,  states  that  a  plan 
is  on  foot  for  the  construction  of  an  electric  railway 
from  the  Homily  Rapids  to  the  Horse  Heaven  sec- 
tion, a  distance  of  alx)ut  40  miles. 

The  United  States  Electrical  Manufacturing  Com- 
pany has  been  incorporated  with  principal  place 
of  business  at  Los  Angeles.  Cal.  The  directors  are 
C.  Maxstadt,  F.  Maxstadt,  I.  J.  Francis  and  others. 
The  capital  stock  is  $5,oco. 

It  is  expected  that  soon  after  the  first  of  the  year 
the  Murphy  Water,  Ice  and  Light  Company  will 
erect  an  independent  electric  plant  at  Needles,  Cal, 
which   will  be  used  to  light  the  city. 

W.  T.  Foreman,  J.  M.  Miller  and  T.  H.  Sullinger 
have  applied  to  the  supervisors  of  Colusa  County. 
Cal.,  for  a  franchise  to  construct  and  operate  an 
electric  railroad  along  the  roads  of  Colusa  County. 
Bids  for  the  franchise  will  be  received  by  the  board 
up  to  December  17th.  J.  W.  Crutcher  is  county 
clerk. 

The  electric-light  plant  at  Orcutt,  Cal..  the  new 
town  on  the  Pacific  Coast  railway,  is  being  enlarged. 

The  trustees  of  Orange,  Cal.,  have  passed  an  or- 
dinance providing  for  the  calling  of  a  special  election 
to  vote  on  the  proposition  of  securing  a  municipal- 
light  and  power  system  and  other   improvements. 

The  North  Mountain  Power  Company  has  peti- 
tioned the  board  of  supervisors  for  a  franchise  to 
erect  poles  and  suspend  wires  along  the  roads 
in  Humboldt  County,  Cal.,  for  the  purpose  of  con- 
ducting electricity  for  power  and  lighting  purposes. 
Bids  for  the  franchise  will  be  received  by  the  board 
up  to  30  a.  m.,  December  15th. 

John  McNear  has  decided  to  extend  the  Peta- 
Inma,  Sebastopol  and  Santa  Rosa  electric  road  to 
Point  San  Pedro,  Cal. 

The  Bull  River  Mining  and  Power  Company  of 
Fort  Steel,  B.  C,  intends  to  install  a  large  power 
plant  for  the  purpose  of  furnishing  lights  and  power 
10  the  mines  in  the  Kootenay  Valley. 

Geary  Kimbrell  of  Pendleton,  Ore.,  has  gone  to 
the  Upper  Umatilla  River  for  the  purpose  of  mak- 
ing preliminary  surveys  for  a  power  site  for  the 
Umatilla  Electric  Power  Company. 

The  Council  of  Philomath,  Ore.,  has  granted  the 
right  to  construct  and  maintain  an  electric-light 
system  in  Philomath  to  A.  B.  Horning,  who  is  in- 
stalling a  lighting  system  that  will  meet  all  de- 
mands for  electrical  illumination. 

C.  A.  Lunceford  of  Davenport,  Wash.,  president 
of  the  Adams  County  Electric  Transit  Company, 
states  that  a  dam  150  feet  wide  and  100  feet  high  is 
to  be  built,  at  the  Narrows,  which,  together  with  a 
power  plant  and  machinery  .installed  ready  for 
operation,  will  cost  $540,000.  This  company  pro- 
poses to  build  an  electric  railway  in  Adams  County. 
The  projected  route  touches  the  Great  Northern 
at  Harrington,  Mohler  and  Edwall ;  the  Northern 
Pacific  at  Sprague  and  Ritzville;  the  Washington 
Central  at  Reardan,  Mondovi  and  Davenport,  and 
the  O.  R.  and  N.  at  Kahlotus,  St.  John  and  Colfax. 

The  Century  Electrical  Works  of  San  Francisco 
intends  to  erect  a  large  factory  at  Point  Richmond, 
Cal.,  for  the  manufacture  of  electrical  apparatus. 
The  plant  will  be  located  near  Ohio  Street  and 
Broadway.  The  plans  provide  for  a  factory  costing 
about  $35,000.  A. 


PERSONAL. 

Lord  Kelvin  has  been  elected  chancellor  of  the 
Glasgow  University. 

Alonzo  Burt,  president  and  general  manager  of 
the  Missouri  and  Kansas  Telephone  Company,  has 
returned  to  Kansas  City  from  an  extensive  tour  of 
Europe,  where  he  has  been  spending  his  vacation. 
He  announces  that  his  company  is  to  make  extensive 
improvements  to  the  telephone  system  in  Kansas 
City  and  neighborhood. 

Henry  L.  Doherty  of  Denver,  former  president 
of  the  National  Electric  Light  Association,  is  chair- 
man of  the  general  committee  of  arrangements  for 
the  1905  convention  of  that  association  in  Denver 
and  Colorado  Springs,  and  his  selection  will  go  far 
to  make  the  convention  the  brilliant  success  yhich 
is  anticipated.  He  has  appointed  John  Craig  Ham- 
mond chairman  of  the  advertising  committee.  It  is 
evident   that    Denver  is   going  to  impress   on   every 


electrical  man  in  the  country  the  fact  that  a  big 
electrical  convention  will  be  held  in  Colorado  next 
year. 

Secretary  Thomas  R.  Mercein  of  the  Northwestern 
Electrical  Association,  who  was  in  Chicago  last  Sat- 
urday, thinks  that  the  outlook  for  next  month's  con- 
vention of  the  association  in  Milwaukee  is  good. 
Promises  of  several  timely  papers  have  been  secured. 

A  despatch  from  Schenectady  reports  the  death 
of  Cyrus  H.  Kendall,  assistant  foreman  in  the  test- 
ing department  of  the  General  Electric  Company's 
works,  whose  home  is  at  Norfolk,  Conn.  Death  re- 
sulted from  a  shock  obtained  in  coming  in  contact 
with  a  wire  carrying  2,300  volts.  Mr.  Kendall  was 
22  years  of  age  and  a  graduate  of  Yale. 

Richard  W.  Mead,  assistant  to  the  president  of 
the  New  York  City  Railway  Company,  lessee  of 
the  Metropolitan  street-railway  system.  New  York 
city,  has  resigned  to  accept  the  presidency  of  the 
New  York  Transportation  Company,  made  vacant 
by  the  resignation  of  Henry  Sanderson.  The  office 
vacated  by  Mr.  Mead  will  be  abolished  and  the 
duties  performed  by  him  will  devolve  on  Vice- 
president  Frank  S.  Gannon. 


ELECTRIC  LIGHTING. 

The  city  of  Lake  Charles.  La.,  contemplates  in- 
stalling  an    electric-light   plant. 

Lafollette.  Tenn.,  is  soon  to  have  a  modern  electric- 
light  plant  to  supply  its  8,000  people. 

W.  O.  Grumpier  has  applied  for  a  franchise  to 
construct  an  electric-light  plant  at  Vicksburg,  Miss. 

Edwards  &  Edwards  have  succeeded  to  the  elec- 
tric-lighting business  of  Edwards  &  Brinkerhoff  of 
Eureka,    Kan. 

The  Colonial  Beach  (Va.)  Electric  and  Power 
t^ompany  has  been  incorporated  with  W.  S.  Combs, 
F.  F.  Ninde  and  W.  F.  Renshaw  as  its  officers.  The 
capital   is    $25,000. 

The  pioneer  mining  town  of  California,  Copper 
City,  is  now  lighted  by  electricity,  the  Northern 
California  Power  Company  having  recently  extended 
its  line  to  that  city. 

J.  E.  Edwards  of  Forsyth,  Mont.,  has  secured  a 
site  for  the  erection  of  a  power  station  for  the  pro- 
posed electric-light  plant.  The  building  will  be 
rushed  to  completion. 

The  Harper's  Ferry  Electric  Light  and  Power 
Company  is  enlarging  its  plant  at  Harper's  Ferry, 
W.  Va.,  and  contemplates  extending  its  lighting 
facilities  to  nearby  towns. 

An  order  has  been  passed  by  the  Chicago  City 
Council  requiring  all  firms  or  corporations  oper- 
ating electric-lighting  plants  without  a  franchise  to 
secure  the  latter  within  30  days. 

The  Marion  Light,  Heat  and  Power  Company  of 
Marion,  Iowa,  is  making  extensive  improvements  to 
its  plant.  The  company  has  recently  secured  a  new 
15-year  contract  for  lighting  the  streets. 

A  project  is  under  way  to  supply  the  mining  camps 
of  Goldfield  and  Tonopah,  Nev.,  with  electric  lights 
and  power  from  Bishop  Creek,  Inyo  County,  Cal. 
The  probabilities  are  that  work  on  the  undertaking 
will  begin  within  a  few  days. 

A.  B.  Sanders  of  Shreveport,  La.,  has  received  the 
contract,  at  $37,000  from  the  city  of  Lake  Provi- 
dence, La.,  for  the  construction  of  proposed  water- 
works and  electric-light  plant  after  plans  by  Capt. 
Arthur  Hider  of  Greenville,  Miss. 

The  Etowah  Light  and  Power  Company  of  At- 
talla,  Ala.,  has  been  incorporated,  with  $24,000  capi- 
tal, and  A.  L.  Du  Pree,  J.  R.  Brown  and  Adolphus 
Brown  as  its  officers.  The  company  has  purchased 
waterpower  development,  and  will  build  an  electric 
plant  to   furnish   electricity   for  lighting  and  power. 

It  is  reported  that  C.  K.  Durbin  and  W.  S.  Iliff 
of  Denver,  officers  of  the  Albuquerque  Electric  Light 
and  Power  Company,  are  at  the  head  of  a  new 
company  which  will  establish  an  electric  plant  in  the 
vicinity  of  the  American  Lumber  Company's  plant 
at  Albuquerque,  N.  M. 

Sealed  proposals  in  triplicate  will  be  received  until 
December  20th  for  extending  the  electric-lighting 
system  at  Fort  Leavenworth,  Kan.  Time  will  form 
an  important  consideration  in  the  award.  Full  in- 
formation and  blank  forms  of  proposal  will  be  fur- 
nished upon  application  to  Major  D.  E.  McCarthy, 
quartermaster.   Fort   Leavenworth,   Kan. 


ELECTRIC  RAILWAYS. 

W.  A.  Clark  is  contemplating  building  a  trolley 
line  from  Hamilton,  Mont.,  to  Missoula,  it  is  said. 

Preparations  are  in  progress  for  more  tests  of  th.e 
electric  locomotive  built  for  the  New  York  Central 
to  be  made  in  the  presence  of  electrical  and  railroad 
experts.  The  stretch  of  track  laid  for  this  purpose 
is  being  lengthened  to  six  miles. 

The  Belle  Plaine  and  Vinton  (Iowa)  Interurban, 
Street  and  Electric  Railway  Company  has  been  or- 
ganized and  surveys  have  been  made.  The  city 
councils  of  each  place  have  passed  similar  ordinances 
submitting   to   the    qualified     voters     of    the     places 
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the    question    of   granting    the    necessary    franchise 
for  the  use  of  the  streets. 

The  citizens  of  Logan,  Utah,  have  subscrihcil 
$8,000  of  the  $25,000  necessarj-  for  the  construction 
of  an  electric  railway  at  that  place.  David  Eccles 
of  Ogden,  Utah,  is  behind  the  project. 

The  Albuquerque  Traction  Company  of  Albu- 
querque, N.  M.,  proposes  to  extend  its  lines  to  High- 
lands, but  will  first  construct  a  line  to  the  American 
Lumber  Company's  plant.  The  company  proposes 
to  give  the  city  a  first-class  electric-car  service. 

The  Adams  CouiUy  Electric  Transit  Company  has 
floated  $3,000,000  worth  of  its  bonds  and  plans  to 
begin  work  shortly  on  its  new  system  with  the 
main  line  from  Spokane,  Wash.,  to  the  Columbia 
River.  The  total  length  of  the  road,  with  its 
branches,  will  be  over  200  miles.  Power  will  be 
developed  near  the  confluence  of  the  Spokane  River 
with  the  Columbia  River,  and  15,000  horsepower  will 
be   developed. 

There  is  strong  talk  of  installing  electric  motive 
power  on  the  street-railway  lines  in  Guatemala  City, 
Central  America.  The  current  will  be  secured  from 
one  of  the  electric-light  plants  that  is  run  by  water- 
power,  the  power  plant  being  about  30  miles  from 
the  city.  Tliere  are  now  about  seven  miles  of  single- 
track  line,  with  a  prospect  of  an  increase  in  the  near 
future.  At  present  mules  are  used.  Ricardo  Eche- 
verria  is  general  manager  of  the  line. 

From  figures  compiled  by  the  Elektrolcchnische 
Zeitschrift,  it  is  apparent  that  a  considerable  de- 
velopment has  taken  place  in  electric  raihvp.ys  of 
Germany  for  the  year  ended  September  .10.  1903, 
as  compared  with  the  preceding  year.  On  September 
30,  1903-.  there  were  134  railway  power  stations  and 
3,692  miles  of  track,  compared  with  125  and  3.388, 
respectively,  on  September  30,  1902.  The  capacity 
of  the  generators  used  in  1903  was  133.150  kilowatts 
and  in   1902  120,776. 

Elevated  railway  traffic  in  Chicago  for  November 
show's  a  small  gain  in  comparison  with  the  corre- 
sponding month  last  year,  with  the  exception  of  that 
on  the  South  Side  Elevated,  the  traffic  on  which  for 
November  of  last  year  was  abnormally  increased  by 
the  strike  upon  the  surface  lines.  Following  are  the 
figures  of  daily  average:  Metropolitan.  1904.  115.- 
80,7;  1903,  114,148;  South  Side  Elevated,  1904,  85,160: 
1903,  143,398;  Northwestern  Elevated,  1904,  74>307 : 
1903.  71,422;  Chicago  and  Oak  Park,  1904,  45,759; 
1903,  44,691- 

By  a  decision  of  the  Court  of  Appeals  in  Albany, 
N.  Y.,  the  Interurban  and  the  Brooklyn  Rapid  Tran- 
.sit  systems  of  street  railways  will  be  required  to 
give  transfers  to  points  on  any  of  two  lines  which 
they  operate  in  the  city  of  New  York.  The  case  in 
w-hich  the  above  decision  was  rendered  is  that  of 
Luke  O'Reilly,  a  Brooklyn  lawyer,  against  the 
Brooklyn  Heights  Railroad  Company.  James  S. 
Lehmaier  is  chairman  of  the  executive  committee 
of  the  Transit  Reform  Committee  of  One  Hundred, 
which,  for  the  last  two  years,  has  been  making  the 
fight  for  free  transfers  in  New   York. 

A  few  of  the  changes  in  the  operation  of  cars 
announced  by  the  United  Railways  Company  of  St. 
Louis  taking  effect  after  the  close  of  the  Fair  have 
been  instituted.  The  Laclede  cars  that  have  been 
going  to  the  south  side  of  the  Exposition  grounds 
turn  now  at  the  Forest  Park  loop.  The  Olive  Street 
cars  that  have  been  running  to  Delinar  Garden 
turn  on  Hamilton  Avenue  and  go  around  the  Wells- 
ton  loop.  Delmar  cars  run  west  to  Skinker  Road 
and  turn  south  to  the  World's  Fair,  making  the  loop 
at  the  Skinker  entrance.  Easton  cars  that  have  been 
going  to  the  Pike  entrance  run  only  lo  Wellston  as 
before  the  opening  of  the  Fair. 

According  to  reports  from  central  Illinois,  a  line 
of  continuous  electric  railways  from  Chicago  to  St. 
Louis  is  a  possibility  of  the  near  future.  The  Lin- 
coln (111.)  News-Herald  says:  "Large  forces  of 
men  are  engaged  in  building  the  interurban  from 
this  city  south  to  Springfield,  and  from  Pontiac 
north  to  Joliet.  One  company  is  engaged  on  the 
line  from  Springfield  to  Lincoln,  whence  it  is  to 
be  extended  to  Bloomington.  Still  another  company 
has  undertaken  the  construction  of  an  electric  road 
from  Bloomington  to  Joliet,  and  that  portion  north 
of  Pontiac  is  under  construction  now.  With  a  line 
nearly  completed  between  Springfield  and  St.  Louis 
and  a  line  in  active  operation  from  Joliet  to  Chi- 
cago, it  is  not  difficult  to  see  that  before  very  long 
the  entire  distance  from  St.  Louis  to  Chicago  will 
be  spanned  by  an  electric  road." 

The  New  Jersey  Terminal  Company,  incorporated 
in  Trenton,  N.  J.,  recently  by  A.  A.  Cook,  J.  H. 
Lehman  and  J.  S.  Jacobs  of  New  York,  with  a  capi- 
tal of  $2,600,000.  intends  to  reclaim  the  Hackensack 
meadows  and  connect  the  several  railroads  crossing 
them  by  an  electric  freight  line.  It  also  will  build 
a  railroad  terminal,  wharves  and  warehouses  and 
bridge  both  the  Hackensack  and  the  Passaic  rivers. 
It  is  intended  to  take  advantage  of  the  dredging 
of  Newark  Bay  by  the  government  and  build  up  a 
great  enterprise  so  that  the  network  of  electric- 
freight  roads  could  be  operated  between  Greenville, 
where  the  terminal  and  warehouses  will  be,  and 
the  roads  of  the  Pennsylvania,  Jersey  Central. 
Lackawanna  and  Erie  companies.     The  work  of  re- 


claiming the  mcadowland  has  been  going  on  for 
months  and  between  500  and  600  acres  already  have 
been  filled  in. 

The  Chicago  City  Council  has  passed  the  ordinance 
for  an  extension  of  the  Northwestern  Elevated  rail- 
road, which  has  been  before  the  council  for  a  year. 
A  charge  of  bribery  in  securing  votes  for  the  or- 
dinance and  an  attack  upon  the  local  transportation 
committee  of  the  coimcil  was  made  by  an  alderman. 
A  committee  was  appointed  by  the  mayor  to  investi- 
gate the  charges  and  report  before  he  signs  the 
ordinance.  The  e.xteusion  will  leave  the  main  line 
at  Roscoe  Boultivard,  run  west  across  the  Chicago 
and  Northwestern  railway,  thence  north  to  Montrose 
Boulevard,  and  then  west  to  Western  Avenue.  It 
is  lo  be  built  entirely  on  land  belonging  to  the  com- 
pany, except  as  it  has  to  cross  streets  and  alleys. 

As  a  result  of  the  successful  tests  of  electric  loco- 
motives recently  made  at  Schenectady,  it  is  said  that 
the  New  York  Central  railroad  will  begin  work  at 
once  lo  equip  its  New  York  and  Harlem  branch 
with  electricity,  instead  of  waiting  a  year,  as  at 
first  intended.  It  is  said  to  be  the  purpose  of  the 
company  to  install  an  electric  suburban  service  be- 
tween White  Plains  and  the  Grand  Central  Station. 
In  order  to  do  this  the  tracks  will  have  to  be  ele- 
vated or  depressed,  both  in  West  Mount  Vernon 
and  While  Plains.  The  plans  for  these  elevations 
and  depressions  are  now  being  made.  The  company 
has  already  begun  work  at  Glenw^ood-on-the-Hud- 
son  on  a  large  power  plant  for  its  proposed  electric 
system  between  Yonkers  and  New  York  city.  The 
power  plant  for  the  Harlem  branch  will  be  at  White 
Plains. 


engaged  in  the  business  of  generating  and  supplying 
electricity  for  commercial  or  public  use,  are  eligible 
to  active,  and  all  manufacturers  of,  or  dealers  in, 
electrical  machinery,  supplies,  appliances  or  material, 
lo  associate  membership. 


PUBLICATIONS. 


POWER  TRANSMISSION. 

The  Batesville  (Ark.)  Power  Company  has  in- 
corporated with  $io,oco  capital,  to  develop  water- 
power  and  transmit  electricity  for  manufacturing 
purposes. 

W.  C.  Greene  of  Cananea,  Mexico,  intends  to 
establish  an  electric  plant  to  operate  the  sawmills 
of  his  new  limber  properties,  and  the  new  smelter 
and  nine  mills  soon  to  be  constructed  at  the  M'u- 
latos  Gold  Mines  in  Sonora,  Mexico.  Power  will 
probably  also  be  transmitted  to  Nacozari  and  to 
Cananea,  Mexico. 

The  San  Louis  Valley  Irrigation,  Land  and  Power 
Company  has  been  incorporated  with  a  capital  of 
$1,000,000  to  build  a  big  reservoir  to  irrigate  land 
in  El  Paso,  Conejos  and  Rio  Grande  counties,  Colo., 
with  a  principal  office  in  Colorado  Springs.  Besides 
the  irrigation  plant,  the  company  will  have  a  big 
power  plant  and  supply  electric  light  and  power  to 
nearby  cities. 

A  number  of  concessions  for  waterpower  develop- 
ment have  recently  been  granted  in  the  vicinity  of 
Santander,  Spain.  French  and  German  firms  prin- 
cipally have  been  studying  this  field  with  a  view 
to  installing  the  machinery  and  electrical  apparatus 
which  will  be  needed.  Consular  Agent  F.  Odriozola 
at  Santander  states  that  there  is  an  opportunity  for 
.American  electrical  firms  to  compete  in  this  field,  as 
previous  small  sales  have  given  satisfaction.  The 
present  projected  plants  will  produce  an  average  of 
4,000  horsepower,  and  in  connection  with  some  of 
them  short  railways  are  planned,  for  which  rails 
and  rolling  stock  will  be  needed. 

One  of  the  latest  electric  power  plants  to  be  or- 
ganized is  the  Waynesville  Factory  Site  and  Power 
Company  of  Waynesville,  N.  C.  The  capital  stock 
of  the  new  company  is  $300,000  and  its  officers  are  : 
President,  B.  J.  Sloan;  vice-president,  AWen  How- 
ell, Sr. ;  secretary,  I.  L.  Councill ;  treasurer,  Thomas 
Slringfield;  general  manager,  S.  A.  Jones,  all  of 
Waynesville.  The  company  has  under  construction 
a  waterpower  electrical  plant  12  miles  from  Waynes- 
ville, on  the  Pigeon  River,  and  the  first  installation 
of  500  horsepower  will  be  ready  for  transmission  by 
January  1st.  An  additional  installment  of  1,500 
horsepower  is  arranged  for  to  suppb^  various  manu- 
facturing plants  in  the  territory  tributary  to  the 
power. 


SOCIETIES  AND  SCHOOLS. 

A  strong  effort  is  being  made  to  increase  the  mem- 
bership of  the  Northwestern  Electrical  Association 
at  the  coming  convention,  to  be  held  in  Milwaukee, 
commencing  January  i8th.  The  organization  is  a 
good  one  and  the  claims  of  its  officers  that  the  prac- 
tical information  gained  at  the  meetings  is  alone 
worth  many  times  the  cost  of  membership  will  no 
doubt  be  heeded  by  electric-light,  power  and  railway 
companies  of  the  Northwest,  all  of  which  are  now 
eligible  lo  membership.  The  regular  gathering  to- 
gether of  men  of  kindred  interests  is  advantageous 
in  many  ways.  Original  papers  on  subjects  of  direct 
interest  are  read  and  discussed  and  there  are  always 
present  experts  willing  and  able  to  answer  ques- 
tions relative  to  the  operation  of  electric  plants. 
Besides,  manufacturers  and  dealers,  who  constitute 
the  associate  membership,  exhibit  at  the  meetings 
new  and  modern  machinery  and  appliances,  thus 
offering  an  opportunity  for  comparison  to  the  oper- 
ator. Owners,  managers  and  superintendents  of 
electric-light,  power  or  railway  plants;  electricians, 
electrical   or  mechanical   engineers,  and  all  persons 


The  "Pretty  Girl  Calendar  for  December,"  issued 
by  the  Pittsburg  Transformer  Company  of  Pittsburg, 
Pa.,  is  certainly  appropriately  named.  The  advertising 
is  unobtrusive,  and  the  whole  effect  is  tasteful. 

An  unusually  attractive  hanger  in  colors  that  is, 
being  distributed  to  the  trade  on  application  is  that 
of  the  Moline  Incandescent  Lamp  Company  of  Mo- 
line,  111.  The  company  incidentally  states  that  the 
sales  of  its  "Moline"  lamps  are  increasing  in  a 
highly   satisfactory  manner.  ' 

A  bulletin  has  been  issued  by  the  American  Elec- 
tric and  Controller  Company  describing  the  "Rheo- 
crat,"  a  controller  which  is  especially  adapted  to 
variable-speed  motors  iTsed  for  machine-tool  drive. 
The  Rheocrat  gives  a  wide  range  of  running  speeds, 
uniform  gradation,  constant  torque  and  has  many 
other  advantages  which  are  described  in  the  bulle- 
tin. The  exterior  of  the  casing,  as  shown  by  an 
illustration,  appears  much  as  does  the  ordinary 
street-car  controller,  but  the  interior  is  widely  dif- 
ferent, containing  a  small  electric  motor  and  com- 
mutator  device. 

A  tasteful  booklet  on  "Window  Lighting  with 
Fielding  M'alerial"  comes  from  the.  H.  T.  Paiste 
Company  of  Philadelphia.  This  is  the  thesis :  "If  ' 
you  can  show  a  storekeeper  how  you  can  bring 
people  to  his  door,  he  w-ill  lake  his  chance  on  get- 
ting them  inside  and  making  a  sale.  There  is  no 
better,  no  surer  way  of  bringing  these  possible 
customers  to  his  very  door  than  bv  the  drawing 
power  of  a  handsome  front  window^"  Fielding  re- 
ceptacles and  rosettes  are  referred  lo  as  making 
electric  window  lighting  more  effective.  Many  neat 
illustrations,  with  prices  and  other  useful  informa- 
tion, add  to  the  value  of  the  pamphlet,  which  was 
"printed  at  the  Sign  of  the  Ivy  Leaf  in  Philadel- 
phia," and  does  credit  alike  to  publisher  and  printer. 

"Pumping  Machinery"  is  the  title  of  a  132-page 
catalogue  just  issued  by  Henry  R.  Worthinglon  of 
114  Liberty  Street,  New  York  city.  The  book  is 
printed  in  two  colors.  The  co\'er  is  lined  and  is 
printed  in  black,  light  green  and  .gold  upon  a  dark- 
green  background,  the  whole  forming  an  excellent 
example  of  the  engraver's  and  printer's  arts.  The 
apparatus  described  in  this  book  comprises  all  of 
the  types  of  pumping,  condensing  and  measuring  de- 
vices developed  by  this  company  in  the  64  years  of 
its  existence,  the  most  prominent  being  the  Duplex 
Steam  Pump,  of  which  Henry  R.  Worthington  was 
the  inventor.  Although  devoted  to  one  company's 
products,  this  publication  is  in  reality  an  encyclo- 
pedia of  high-grade  practice  in  the  design  of  pump- 
ing machinery. 


TELEGRAPH. 


At  a  recent  meeting  of  the  Western  Telegraph 
Company  in  London.  Chairman  J.  W.  Barry  said 
the  developments  in  handling  war  news  by  the  De 
Forest  space-telegraph  system  at  Chefoo,  in  conjunc- 
tion with  the  Western  Telegraph  Company,  tended 
to  confirm  the  view  he  had  previously  expressed 
that  the  interesting  development  of  the  wireless  sys- 
tem might  prove  a  kind  of  handmaid  to  the  cable 
system,  and  the  cable  companies  need  not  look 
upon  these  companies  as  competitors,  but  on  the 
contrary  as  being  friends  and  doing  work  in  the 
rough  and  rugged  portions  of  the  earth  which  could 
only  be   done   by   space  telegraphy. 

An  injunction  has  been  granted  the  Western 
Union  Telegraph  Company  against  the  city  treas- 
urer of  Covington,  Ky.,  to  prevent  the  collection  of 
$1.50  taxes  on  each  $100  receipts  at  that  place.  The 
telegraph  company  says  that  the  city  has  no  right 
to  levy  a  ta.x  other  than  on  the  franchise  and  tangi- 
ble property.  The  govenmient.  in  return  for  giving 
priority  to  its  messages,  it  is  claimed,  gave  the  com- 
pany free  use  of  the  post  roads  without  hindrance 
froiTt  states  or  municipalities.  The  further  claim 
is  made  that  all  the  streets  where  the  companj'  has 
lines  in  Covington  are  post  roads,  and  therefore  the 
right  to  levy  a  tax  for  their  use  does  not  exist  in 
the   council. 

The  challenge  for  the  international  cable  chess 
match  of  1905  for  the  Nc\vnes  Trophy  has  been  re- 
cei\ed  by  the  Brooklyn  Chess  Club  from  England, 
l.nit  as  yet  no  arrangements  have  been  made  for  the 
match,  owing,  it  is  said,  to  the  refusal  of  the  cable 
companies  to  give  the  use  of  their  wires  at  the 
prices  charged  in  years  previous  to  1904.  This 
refusal,  it  is  thought,  is  because  the  facilities  of  the 
cables  are  too  much  occupied  by  the  Russo-Japanese 
war  news.  The  same  cause  prevented  the  intercolle- 
giate match  last  year.  Previous  to  this  the  average 
cost  of  cabling  from  New  York  or  Boston  had  l)eeu 
about  $20  a  game,  the  si.x  games  costing  about  $120. 
The  increase  would  bring  the  cost  of  cabling  to 
about  $.700.  The  British  players  paying  the  same 
price,  the  total  cost  of  cabling  for  the  two  days 
would  come  up  to  about  $600.  Efforts  have  been 
made  to  "interest  the  Marconi  Space-telegraph  Com- 
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pany  in  the  cable  matches,  but  the  officers  stated 
that  they  were  not  yet  ready  to  undertake  so  im- 
portant  a   contract. 

To  meet  as  far  as  possible  the  pressing  demands 
for  a  wider  distribution  of  the  daily  telegraphic  re- 
ports of  weather  obsen'ations,  arrangements  have 
been  perfected  for  a  very  generous  increase  in  the 
number  of  such  reports  telegraphed  over  regular  cir- 
cuits and  as  special  messages.  Submarine  cables  have 
been  laid  from  Block  Island,  R.  I.,  to  the  mainland ; 
from  South  Manitou  to  North  Manitou  Island, 
]Mich. ;  from  Flavel.  Ore.,  across  the  mouth  of  the 
Columbia  River  to  Fort  Canby.  Wash. ;  and  prepara- 
tions are  being  made  for  laying  one  from  North 
Nags  Head  to  Manteo,  Roanoke  Island,  N.  C. 


MISCELLANEOUS. 


The  commissioner  of  patents  has  ruled  that  a  pcf- 
=;on  who  has  been  sued  for  the  infringement  of  a 
patent  will  not  be  furnished  v.'ith  copies  of  abandoned 
applications  filed  by  the  patentee  merely  because  he 
thinks  they  may  assist  him.  Some  connection  be- 
tween the  patent  and  the  application  must  be  shown. 

The  Chicago  Warehouse  and  Terminal  Company 
has  been  incorporated  in  Illinois.  Its  object  is  to 
make  effective  the  plans  of  the  Chicago  Subway  Com- 
pany to  do  a  general  warehouse  business  in  connec- 
tion \vith  the  freight  timnels  in  Chicago,  built  by  the 
Illinois  Tunnel  Company.  The  new  company  w-ill 
develop  the  Chicago  Dock  property  recently  pur- 
chased by  the  Tunnel  company,  where  large  ware- 
houses and  terminal  yards  are  to  be  built,  it  is  said. 

An  **idea  broker"  is  a  man  wdio  brings  people  with 
ideas,  often  inventors,  in  touch  with  capitalists 
possessing  mone^'  to  invest  in  good  ideas.  Such 
a  man  recently  said:  "With  60  per  cent,  of  our 
applications  in  the  line  of  mechanical  inventions  40 
per  cent,  of  these  are  electrical.  It  is  the  great  field 
of  endeavor  in  inventiveness,  and  it  is  among  these 
inventors  that  we  find  the  sanest  patrons.  The  ap- 
plication of  electricity  in  itself  is  ?o  exact  in  its 
requirements  that  this  sanity  seems  reqviisite  in  its 
experimenters." 

The  triple-screw  turbine-engined  steam  yacht  de- 
signed by  William  White  for  George  Newnes  has 
been  launched  at  Newcastle-on-Tyne.  The  vessel 
is  a  handsome  sea-going  type  of  yacht  of  little  more 
than  1.300  tons.  According  to  the  measurements 
the  length  over  all  is  270  feet,  34-foot  beam  and  20 
feet  molded  depth.  Propulsion  is  obtained  by  a 
triple-shafted  system  of  turbine  engines  with  cylin- 
drical boilers.  They  are  calculated  to  give  a  smooth- 
water  speed  of  15  knots,  with  a  continuous  speed 
of  10  or  12  knots,  according  to  the  state  of  the  sea. 
Ocean  speed  will  be  obtained  on  such  moderate  coal 
consumption  as  will  enable  the  boat  to  travel  about 
4.000  miles  without  having  to  replenish  the  bunkers. 

The  question  of  raising  chestnut  trees  for  a  future 
supply  of  telegraph  and  telephone  poles  is  one  that 
is  being  agitated  throughout  Maryland,  Massachu- 
setts and  other  eastern  states,  and  in  fact  as  far  west 
as  Indiana.  In  all  this  region  the  chestnut  is  a 
tree  that  holds  an  important  place  as  a  timber  tree. 
It  will  reproduce  by  sprouting,  but  it  loses  its  vigor 
when  the  root  system  becomes  too  old.  Trees 
grown  from  seed  increase  both  in  height  and  bulk 
more  slowly  for  many  years  than  those  grown  from 
the  sprouts.  It  is  not  exacting  in  its  soil  require- 
ments and  sprouts  reach  a  height  of  seven  or  eight 
feet  during  the  first  season.  Telephone  poles  are 
grown  in  Maryland  from  healthy  stumps  in  from 
35  to  38  years  and  railroad  ties  may  often  be  cut 
in  29  years.  According  to  the  last  census  reports, 
in  Marj'Jand  alone  the  annual  market  yield  of  lum- 
ber, railroad  ties  and  telegraph  and  telephone  poles 
amounts  to  over  $100,000,  besides  large  supplies  of 
material  for  local  consumption. 


TRADE  NEWS. 

The  electrical  firm  of  Griffen  &  Noris  at  Sherman. 
Wash.,  has  been  dissolved  and  the  business  will  be 
conducted    in   the   future  by   Mr.   Griffen. 

Electrical  supply  men  and  dealers  of  Chicago 
were  the  guests  last  Saturday  night  at  a  banquet 
given  by  electrical  manufacturers  at  the  Grand  Pa- 
cific  Hotel. 

The  Babcock  Electrical  Company  of  Rochester, 
N.  v..  has  been  incorporated  at  Albany  with  a  capital 
of  $50,000.  The  directors  are  Garrison  Babcock. 
J.  L.  Hotchkiss  and  C.  T.  Chapin. 

The  Terrell-Hedges  Electrical  Company  has  been 
incorporated  with  $10,000  capital  to  manufacture  and 
deal  in  electrical  supplies  at  Chattanooga,  Tenn. 
The  incorporators  are  N.  T.  Terrell,  M.  M.  Hedges, 
W.  B.  Swaney,  Thomas  B.  Cooke  and  Battle  Mc- 
L  ester. 

The  Southern  Electrical  Manufacturing  Company 
of  Covington,  La.,  has  been  incorporated  with  $200.- 
000  capital  to  manufacture  the  Simplex  arc  light. 
The  officers  of  the  company  are;  President.  E.  G. 
Ames  of  Covington ;  vice-president,  Arnold  Hellei* 
of  New  York  city ;  secretary-treasurer,  E.  J.  Fred- 
erick of  Covington. 

A  new  company  under  the  name  of  the  Kusel  & 
Kusel  Automatic  Switchboard  and  Telephone  Manu- 
facturing Company,  with  main  office  in  the  Monad- 
nock  Building,  Chicago,  has  been  launched.  The 
new  concern  will  place  upon  the  market  automatic 
and  manual  switchboard  apparatus.  The  gentlemen 
mainly  comprising  this  company  are  Messrs.  I.  J. 
and  H^  J.  Kusel,  who  have  for  the  last  eight  years 
been  associated  with  the  Eureka  Electric  Company. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect  of  the  Treasury  Depart- 
ment until  3  p.  m.  on  December  27th  for  the 
installation  of  a  conduit  and  electric-wiring  system 
for  the  United  States  postoffice  at  Leadville,  Colo., 
in  accordance  with  the  drawings  and  specifications, 
copies  of  which  may  be  obtained  at  the  office  named 
or  at  the  office  of  the  superintendent  of  construction 
at  Leadville,  Colo.,  at  the  discretion  of  the  supervis- 
ing architect. 

Recent  advices  from  Ireland  state  that  the  supply 
of  electrical  apparatus,  including  generating  plants, 
motors  and  lighting  appliances,  is  rapidly  becoming 
an  important  department  of  business  in  Belfast. 
Hlectric  motors  are  now  superseding  gas  engines  and 
direct  steam  power  for  many  purposes  in  that  city, 
i.nd  in  the  country  districts  a  start  is  being  made 
in  the  application  of  electric  power  in  the  manu- 
facture of  linens.  In  both  the  shipyards  in  Belfast 
extensive  installations  of  electric  plant  for  motor 
purposes  have  been  made. 

It  is  said  in  London  that  several  prominent  engi- 
neering firms,  believing  that  the  opportunities  pre- 
sented by  India,  Persia,  Siam  and  the  Far  East 
are  of  more  immediate  value  than  those  offered  by 
South  African  enterprises  are  devoting  their  atten- 
tion to  a  larger  extent  than  before  to  the  East. 
Electric  railways,  fans,  motor  wagons,  improved 
methods  of  lighting,  artesian-well  machinery  and 
domestic  conveniences  are  just  now  living  problems 
in  South  Asia,  and  the  field  has  been  covered  only 
to  a  slight  extent.  There  is  a  constant  demand  for 
inexpensive  plants  which  utilize  the  latest  results 
of  mechanical  inventions. 

The  Navy  Department,  through  the  Bureau  of 
Supplies  and  Accounts,  is  inviting  sealed  proposals 
until  December  20th  for  furnishing  various  navy 
yards  and  naval  stations  with  electrical  material  as 
fellows:  New  York  yard,  insulating  tape  and  steel 
conduit ;  Norfolk  and  Charleston  yards,  arc  and  in- 
candescent lamps,  switches,  circuit-breakers,  switch- 
board panels,  dynamo  cable,  wire,  recording  wattme- 
ters and  miscellaneous  electrical  supplies;  Pensacoia 


and  New  Orleans  yards,  weatherproof  wire  and 
miscellaneous  electrical  material.  Blank  forms  and 
specifications  will  be  furnished  upon  application  to 
the  navy  pay  offices  in  the  cities  named  or  to  the 
bureau  at  Washington. 

The  Supreme  Court  of  Germany  has,  by  its  judg- 
ment of  November  5,  1904,  confirmed  the  validity 
of  the  German  patent  No.  73.S30,  the  property  of 
the  Mica  Insulator  Company,  Limited,  of  the  Empire 
Works,  Walthamstow,  for  the  manufacture  of  mi- 
canite  plates,  and  has  dismissed  with  costs  the  appeal 
of  Meirowsky  &  Co.  of  Cologne  for  the  withdrawal 
of  this  patent.  A  few  weeks  ago  the  same  company 
amended  its  English  micanite  patents  No.  10,430  and 
No.  6,048. 

The  Cutler-Hammer  Manufacturing  Company  of 
Milwaukee  is  building  a  three-story  addition  to  its 
factory  which  will  add  50,000  square  feet  of  floor 
space  to  the  plant.  The  construction  is  of  the  slow- 
burning  type  and  it  is  expected  that  the  addition  will 
be  ready  for  occupancy  about  the  first  of  the  year. 
The  cost  will  be  about  $50,000.  The  building  Avill 
be  equipped  with  the  Crenelle  system  of  sprinklers, 
will  be  heated  by  the  Paul  system  and  lighted  with 
mercury-vapor  lamps.  The  fire-storage  tank,  with  a 
capacity  of  75.000  gallons,  will  be  located  under  the 
boiler  room  and  the  fire  pump  will  have  a  capacity 
of  750  gallons  a  minute.  The  power  plant  fqr  the 
entire  factory  will  be  in  the  new  building  and  will 
be  up  to  date  in  every  respect.  As  soon  as  this 
building  is  completed  work  will  be  begun  on  an  ad- 
dition to  the  present  office  building,  to  which  another 
story  will  be  added.  The  third  floor  of  this  build- 
ing will  be  entirely  devoted  to  the  engineering  de- 
partment, while  the  superintendent,  chief  of  the  engi- 
neering department,  cost  departmient,  publicity  de- 
partment and  a  part  of  the  accounting  department 
will  occupy  the  second  floor.  The  executive  offices 
and  the  rest  of  the  accounting  department  will  be  on 
the  first  floor  as  at  present.  The  works  of  the  Cut- 
ler-Hammer Manufacturing  Company  now  occupy 
an  entire  block  with  the  exception  of  a  small  plot 
on  one  corner.  Recently  this  company  purchased 
a  plot  of  ground  on  St.  Paul  Avenue,  opposite  its 
factory,  upon  part  of  which  a  brass  foundry  has  been 
erected.  Upon  the  remainder  of  this  property  build- 
ings will  be  erected  the  coming  year  for  storage  and 
factory  purposes. 


BUSINESS. 


The  American  Electric  Fuse  Company  of  Chicago 
has  received  from  the  official  award  committee  of 
the  Louisiana  Purchase  Exposition  a  certificate  con- 
ferring the  highest  award  upon  the  company's  ex- 
hibit of  telephone  protective  apparatus.  This  official 
certificate  is  a  handsome  document  and  includes  the 
blue  ribbon  awarded  to  the  first  prize.  A  number 
of  duplicates  of  the  official  award  have  been  ordered 
for  the  various  branch  offices. 

The  Canadian  Westinghouse  Company  has  sold 
to  the  Hamilton  Cataract,  Power,  Light  and  Trac- 
tion Company  for  use  in  its  Victoria  sub-station  at 
Hamilton.  Ont,  two  motor-generator  sets,  each  con- 
sisting of  a  synchronous  motor  and  a  direct-current 
generator,  to  be  built  at  the  Pittsburg  works.  The 
motor-generator  sets  will  be  of  the  two-bearing  type, 
the  generators  delivering  direct  current  at  550  volts 
to  the  railway  system,  and  each  being  rated  at  750 
kilowatts.  The  synchronous  motors  will  take  two- 
phase  current  at  S.ooo  alternations  and  2.400  volts, 
and  will  be  rated  at  1,380  horsepower.  The  excess 
of  capacity  in  the  motors  is  provided  so  that  they 
may  be  used  for  raising  the  power  factor  of  the 
transmission  system.  The  Westinghouse  Electric 
and  Manufacturing  Company,  through  its  agents. 
Messrs.  G  and  O.  Braniff  &  Co.  of  Mexico,  has  been 
awarded  the  contract  for  all  the  electrical  apparatus 
to  be  installed  at  the  El  Oro  Mining  and  Railway 
Company,  El  Oro,  Mexico.  This  contract  amounts 
to  nearly  $100,000. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


775.920.  Machm^or  Collating  or  Gathering  Leaves 
or  Sections  of  Books.  Albert  Hess,  London, 
England,  assignor  to  the  T.  W.  &  C.  B.  Sheridan 
Company,  New  York,  N.  Y.  Application  filed 
August  15,  1904. 

An  electric  alarm  bell  is  so  connected  as  to  give 
an  alarm  when  the  proper  number  of  leaves  are  gathered 
together. 

775.921.  Telephone-call  Teller.  Henry  M".  Hile, 
Canton,  Ohio.     Application  filed  July  15.  1904- 

An  indicating  device  for  indicating  the  telephone 
numbers  frequently  used  is  mounted  on  the  telephone 
transmitter. 

77S>9Z^-  Sparking  Igniter  Device  for  Hydrocarbon 
Engines.  James  W.  Packard.  Warren,  Ohio, 
assignor  to  the  Packard  Motor  Car  Company. 
Warren,  Ohio.     Application  filed  June  27,  1903. 

The  sparking  device  contains  a  disk  of  insulating  ma- 
terial mounted  on  a  shaft.  A  contact  plate  is  mounted 
on  the  disk  and  a  contact  point  carried  by  the  governor 
engages  the  plate. 

775.93'3.  Electric  Switch.  Isaac  H.  Parsons,  Leices- 
ter, England.  Application  filed  February  23, 
1904. 

A  stationary  member  is  provided  with  fixed  contacts 
and    3    movable    member    is    provided    with    a    contact    ar- 
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ranged  to  enter  the  spaces  between  adjacent  fixed  con- 
tacts. Insulating  material  is  applied  to  the  contact 
portions  of  one  of  the  members,  so  that  the  movable 
contact  is  prevented  from  making  electrical  connection 
with  more  than  one  of  the  two  stationary  contacts  be- 
tween which  it  rests. 

775.986.  Insulator.  Samuel  Oakman,  Cheshire, 
Mass.,  assignor  to  Luther  A.  Wright,  Boston, 
Mass.     Application  filed  November  7,   1903. 

A  protecting  shield  entirely  surrounds  the  body  of 
the  insulator  and  extends  downwaid  and  outwardly 
until  its  outer  rim  becomes  practically  horizontal, 
whereby  a  broad  annular  chamber  is  formed  for  receiv- 
ing paraffin  or  other  coating. 

775,993-  Guard  for  Trolleys.  Joseph  B.  Short, 
Wilkinsburg,  Pa.  Application  filed  March  i. 
1904. 

Two  trolley  wheels  are  arranged  between  two  flanged 
guiding  plates  projecting  above  the  peripheries  of  the 
wheels. 

776,001.  Transformer.  William  L.  Waters,  ^filwau- 
kee,  Wis.,  assignor  to  the  National  .  Electric 
Company.  Milwaukee,  Wis.  Application  filed 
x\ugust  18.   1904. 

Coils  are  arranged  with  air  passages  between  them 
and  a  core  surrounds  the  coils.  A  housing  incloses  the 
coils   and  core   and   has  air  inlet  and    outlet   openings   in 


the  base,  the  inlet  opening  communicating  with  the  pas- 
sages between  the  coils.  A  sinuous  air  passage  com- 
municates at  its  lower  end  with  the  outlet  opening  and 
at   its  upper   end   with   the   passages  between    tlie   coils. 

776,026.  Motor  Fan.  Gustav  E.  Jacobson,  Newark. 
N.  J.,  assignor  to  the  Essex  Electrical  Company. 
Application  filed  Septem.ber  20,  1902. 

In  a  compound  motor  fan  are  a  supporting  rod  and 
a  hub  pivoted  on  the  rod  and  having  radial  arms,  each 
carrying  a  laterally  projecting  substantially  horizontal 
pin    upon    which    the    fan    motor    is    mounted. 

776,028.  Speed  Governor.  Homer  N.  Motsinger. 
Pendleton,  Ind.,  assignor  to  the  Motsinger  De- 
vice Manufacturing  Company,  Pendleton,  Ind. 
Application  filed  September  21.   1903. 

In  a  speed  governor  are  combined,  with  an  electric 
generator,  a  pawl-and-ratchet  mechanism  for  driving  the 
generator,  an  electromagnet  adapted  to  separate  the 
pawl-and-ratchet  mechanism,  and  electric  connections 
between    the   generator   and   the   magnet. 

776,064.  Trolley.  William  A.  Holland,  London. 
Ohio,  assignor  of  one-half  to  E.  E.  Harvey,  Lon- 
don, Ohio.     Application  filed  December  11,  1903. 

Combined  with  a  trolley  head  are  a  harp  swiveled 
therein,  a  trolley^  wheel  mounted  in  tiie  harp,  and  means 
yieldingly    retaining    the    trolley    in    almement    with    the 
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pole   and  also  serving  to  detachably   connect  the  harp   to 
the  head. 

76,067.  Multiple  Switciiboard  for  Telephone  Ex- 
changes. M'ilo  G.  Kellogg,  Chicago.  111.,  assignor 
to  the  Kellogg  Switchboard  and  Supply  Com- 
pany. Chicago,  111,  Application  filed  November 
30,   1891.    Renewed  October  16,   1899. 

In  a  telephone-exchanRc  system  are  two  metallic-cir- 
cuit lines  switched  in  circuit  for  conversation.  A  ground 
connection  is  added  to  the  circuit  at  the  central  office 
and  a  battery  and  special  clearing-out  annunciator  are 
in  the  ground  connection.  There  arc  a  telephone,  a 
switch  and  a  ground  connection  at  each  subscriber's  sta- 
tion, the  switch  having  contacts  to  close  the  ground 
connection  when  the  telephone  is  replaced  on  its  switch. 
The  battery  has  such  strength  as  to  operate  the  annun- 
ciators when  they  are  cirsed  to  each  other  on  either 
telephone  being  replaced  on  its  switch. 


NO.   776,120. — TRAIN-ORDER  PROTECTOR  AND  SIGNAL  LOCK. 

-76,06s.  Alnltiplc  Switchboard  for  Telephone  Ex- 
changes. Milo  G.  Kellogg,  Chicago,  111.,  as- 
signor to  the  Kellogg  Switchboard  and  Supply 
Company,  Chicago.  111.  Application  filed  Jnly 
29,  1S93.     Renewed  October   17,   1899. 

One  side  of  each  line  is  permanently  grounded  through 
its  annunciator.  Switching  apparatus  connects  together 
any  two  of  the  lines  for  conversation  into  a  complete 
metallic  circuit,  which  does  not  contain  either  line  an- 
nunciator. A  calling  generator  at  each  subscriber's  sta- 
tion is  located  in  the  main  or  closed  metallic  circuit 
of  its  line  whenever  operated  to  send  a  signal,  either 
the    primary    or    clearing-out    signal. 

776,090.  Telephone  System  and  Apparatus  There- 
for. Walter  C.  Runge,  London,  England.  Ap- 
plication filed  December  6,  1902. 

Two  plug-circuit  wires  in  the  exchange  are  connectible 
respectively  with  the  two  line-circuit  wires.  A  super- 
visory signal  relay  at  the  exchange  is  in  circuit  with  the 
first  circuit  wire  and  with  an  earthed  battery.  Means 
for  earthing  the  first  circuit  wire  at  the  subscriber's 
station  are  supplied,  also  means  for  retaining  the  super- 
visory* signal  in  operation  when  actuated.  An  electro- 
magnet releases  the  supervisory  signal  in  circuit  with 
the    second    circuit    wire    and   a    battery. 

776,112.  Sanitary  Rotating  Diaphragm  for  Tele- 
phones. Sidney  Churchill-Otton,  East  Mel- 
bourne, Victoria,  Australia.  Application  filed 
May  7,  1904. 

A  telephone  transmitter  is  provided  with  a  frame 
having  a  central  opening  and  a  roll  carrying  a  paper 
diaphragm  mounted  in  one  side  of  the  frame  and  rollers 
for   feeding  the  paper  in    front  of   the    transmitter. 

776,120.  Train-order  Protector  and  Signal  Lock. 
Fryar  E.  Draper  and  Edward  H.  Roy,  Nash- 
ville, Tenn.,  assignors  of  one-tenth  to  Theodore 
J.  Zoeller,  Nashville,  Tenn.  Application  filed 
January  5,  1904. 

In  a  system  of  railroad  signaling  are  a  train  signal, 
an  electric  circuit  including  line  signals,  a  signal-operat- 
ing lever  for  actuating  the  line  signal,  and  a  lock  for 
the  train  signal  connected  with  the  signal-operating  lever 
to  be  simultaneously  and  automatically  actuated  with  it. 
(See    cut.) 

776,144.  Automatic  Electric  Regulator.  Alexander 
McGary,  LaGrange,  111.  Application  filed  April 
20,  1903. 

In  an  autorratic  electric  regulator  are  a  solenoid  pro- 
vided with  taps,  a  liquid  pot,  a  series  of  auxiliary  con- 
tact points  insulated  in  the  walls  of  the  pot  and  con- 
nected with  the  taps,  a  conducting  fluid  within  the  pot, 
and    means    for    displacing    the    liquid    within    the    pot. 

776,154.  Contact  Device  for  Apparatus  for  Lighting 
or  Extinguishing  Gas.  Fredrik  Testor,  Stock- 
holm, Sweden.  Application  filed  August  16,  1904. 

A  contact  device  for  electric  lighting  and  extinguishing 
of  gas  when  a  door  bolt  is  being  pushed  or  withdrawn  is 
described.  ,  ^  \. 

776,160.  Telegraph  Key.  Roye  M.  Wood,  Chfi^lpD, 
111.     Application  filed  May  9,  1904. 

A  telegraph  key  comprises  a  base,  a  block  thereon, 
a  leaf  spring  fastened  in  the  block  and  carrying  the  key 
lever,  and  blocks  adjustable  along  the  spring  for  regu- 
lating the  tension. 

776,192.  Protective  Coating  or  Covering  for  Stor- 
age-battery Plates.  Achille  Mej'gret,  Paris? 
France.  Application  filed  Jime  29,  1903.  Re- 
newed April  6,  1904. 
A  protective  coating  or  covering  for  storage-battery 
plates  cunsists  of  an  envelope  or  sheath  formed  by 
dipping  the  plate  or  electrode  with  the  active  material 
thereon  into  a  solution  containing  tetra-acctate  of 
cellulose. 

776,214.  Electric-railway  Signaling  System.  Marion 
A.  Born,  Lawrenceville,  Ga.,  assignor  to  Early 
W.  Born,  Norcross,  Ga. ;  Edward  W.  Vance, 
Buford,  Ga. ;  M'ilton  Hopkins  Loudon,  Kansas 
City,  Mo.,  and  Emma  Byfes,  Washington,  D.  C. 
Application  filed  March  11,  1902. 

Combincrl  with  the  traffic  rails  are  a  continuous  bare 
conductor    disposed    adjacent    to    one    of    the    traffic    rails, 


a  revolubly  adjustable  hanger  arranged  on  the  car  or 
train,  and  a  pair  of  independent  trolley-supporting  arms 
carried  by  the  hanger  and  having  trolleys  for  engaging 
the    conductor    and    one    of    the    traffic    rails. 

776,218.  Self-soldering  Heat  Coil.  Frank  B.  Cook, 
Chicago,  111.     Application  filed  January  11.  1904. 

The  main  features  of  the  coil  are  fixed  members,  a 
heat-producing  means,  a  toothed  drum  inclosing  the  heat- 
producing  means,  and  means  for  turning  the  drum  upon 
the   fixed    members  and  thereby  controlling  a  circuit. 

776,220.  Controller  for  Electrical  Vehicles.  Henry 
H.  Cutler,  Milwaukee,  Wis.,  assignor  to  the 
Cutler-Hammer  Manufacturing  Company,  Mil- 
waukee,  Wis.     Application   filed  April   15,    1903. 

Combined  with  a  suitable  controlling  circuit  are  elec- 
tromagnetic windings  connected  therewith  and  adapted 
to  respond  to  variation  of  voltage,  and  means  for  vary- 
ing at  will  the  voltage  impressed  upon  the  controlling 
circuit  without  altering  the  resistance  of  the  controlling 
circuit. 

776.223.  Means  for  Controlling  the  Voltage  from 
Electric  Generators.  Isidor  Deulsch,  Montreal, 
Canada,  assignor  to  the  Electric  and  Train 
Lighting  Syndicate,  Montreal,  Canada.  Applica- 
tion filed  April  30,  1903. 

Apparatus  for  controlling  the  voltage  from  an  electric 
generator  consists  of  a  main  exterior  circuit,  a  shunt 
field  circuit,  a  rheostat  located  in  series  with  the  shunt 
tield  circuit,  a  vertical  row  of  contacts  i:onnected  with 
tile  steps  of  the  rheostat,  a  carriage  traveling  in  suit- 
able gtiidcs  over  the  row  of  contacts  and  co-acting  con- 
tacts secured  to  the  carriage.  A  piston  and  cylinder 
attachment  operated  by  an  expansible  fluid  and  con- 
trolled by  a  solenoid  locking  device  operates  the  con- 
tacts.     (See   cut.) 

776,225.  Fireproof  Shutter  System.  William  L. 
D'Olier,  Philadelphia,  Pa.,  assignor  of  one-half 
to  George  M.  New  hall,  Philadelphia,  Pa.  Ap- 
plication filed  June  17,   1904. 

A  motor  is  arranged  to  raise  and  lower  the  fireproof 
shutter. 

776,238.  Electric  Switch  and  Signal  Apparatus. 
Lawrence  Griffith,  Yonkers,  N.  Y.  Original  ap- 
plication filed  November  28,  1903.  Divided  and 
this  application  filed  October  18,  1904. 

Electric  apparatus  for  operating  railway  switches, 
signals  and  the  like  com]jrises  an  electric  circuit,  an 
electric  switch  in  the  circuit,  a  device  for  operating  the 
switch  and  an  electrically  controlled  locking  device  for 
automatically  locking  the  switch-operating  device  against 
a  complete  return  after  it  has  been  moved  in  either  di- 
rection to  energize  the  circuit.  The  locking  device  com- 
prises a  mechanical  device  operated  by  a  single  electric 
unit. 


NO.  776,223. — VOLTAGB    CONTROLLER. 

776,278.  Display  Sign.  Joseph  Ward,  Wellston, 
Ohio.     Application  filed  July  23,  1904. 

The  sign  is  carried  upon  a  vane  upon  the  edges  of 
which  are  mounted  incandescent  lamps,  the  circuit  of 
which  is  alternately  made  and  broken  by  a  revoluble 
commutator    device. 

776,290.  Device  for  Connecting  and  Disconnecting 
the  Talking  Circuits  of  Telephones.  Addinglon 
L.  Brinckle,  Philadelphia,  Pa.  Application  filed 
March  23,  1904 

A  device  for  making  and  breaking  the  conversation 
circuit  of  a  telephone  comprises  a  member  rotatably 
encircling  the  standard  of  a  telephone  instrument  and 
adapted   to  be  moved  in   the  path  of  the    receiver  arm. 

776,326.  MuUiple  Attachment  Plug.  Harvey  Hub- 
bell,  Bridgeport,  Conn.  Application  filed  Feb- 
ruary 26,   1903. 

A  multiple  attachment  plug  comprises  an  insulating 
body  having  pairs  of  independent  recesses,  locking  con- 
tact springs  in  the  recesses,  means  for  electrically  con- 
necting the  body  to  an  electrical  fixture  and  caps  having 
independent  contact  posts  adapted  to  engage  the  locking 
contact  springs,  whereby  a  number  of  electric  appliances 
may    be   placed    in    the    circuit    simultaneously. 

77^.337-  Wireless  Signaling  System.  Leonid  Man- 
delstam,  Berlin,  and  Hermann  Brandes,  Strass- 
burg,  Germany.  Application  filed  September  8, 
1904. 

The  invention  embodies  the  arrangement  of  a  trans- 
mitter and  a  receiver,  the  receiving  circuit  of  which 
is  loosely  coupled  with  the  aerial  conductor  and  a  de- 
tector, and  a  self-induction  coil  within  the  receiver  cir- 
cuit. The  capacity  of  the  latter  is  at  least  twice  as 
large    as    the    capacity    of    the    detector    with    the    object 


of    diminishing    the    fluctuations    of    the    capacity    caused 
by    the   detector. 

77f».339-  Electrical  Cablevvay  Conveyer.  Charles 
Messick,  Jr.,  Hackensack,  N.  J.  Application 
filed  September  7,  1904. 

i:iectrically  operated  cableway  conveyers  or  telphers 
comprise  a  frame,  a  motor  carried  by  the  frame,  shafts 
also  carried  by  the  frame,  grooved  track  wheels  mounted 
to  turn  on  the  shafts,  a  gear  connection  between  the 
wheels  and  the  motor  and  a  counterweighted  down- 
come  having  longitudinal,  pivotal,  swaying  relation  to 
tlie    frame  and  the  motor. 

776,359-  Indicator  for  Electric  Oscillations,  Adolf 
Shby.  Charlottenburg,  Germany.  Application 
filed  July  26,   1904. 

A  resonator  in  the  form  of  a  wire  coil,  one  end  of 
which  IS  connected  with  a  metal  handle,  is  combined 
with  fluorescent  substances  to  which  metal  in  finely 
divided  form  is  applied  at  places  of  maximum  potential. 


NO.  776,429. — SERVICE   METER   FOR   TELEPHONES. 

776,374-  System  of  Electrical  Distribution.  Bion  J. 
Arnold,  Chicago,  111.  Application  filed  Decem- 
ber 17,  1901.     Renewed  January  8,  1904. 

In  a  polyphase  system  of  distribution  are  a  polyphase 
source  of  current,  transmission  circuits  supplied  there- 
from, a  translating  device,  means  for  supplying  the 
translating  device  -with  single-phase  current  from  a  cir- 
cuit of  the  polyphase  system  to  operate  it,  and  means 
for  supplying  additional  current  of  a  different  phase  to 
the  translating  device. 

776,380.  Method  of  Producing  Quick  Electrical 
Oscillations  of  Different  Phases.  Ferdinand 
Braun,  Strassburg,  Germany.  Application  filed 
July  26,  1904. 

Production  of  quick  currents  in  phase  difference  is 
accomplished  by  oscillating  elements,  in  which  the  elec- 
tric energy  is  required  to  oscilate  in  phase  difference 
excited  by  a  common  oscillating  circuit,  with  which  they 
arc  coupled  either  inductively  or  conductivelv  with  differ- 
ent  strength. 

776,429.  Service  Meter  for  Telephone  Lines.  Charles 
E.  Scribner,  Chicago,  III,  assignor  to  the  West- 
ern Electric  Company,  Chicago,  III.  Application 
filed  April  9,  1900. 

Means  at  the  central  station  apply  currents  of  differ- 
ent character  to  the  system.  An  actuating  magnet  is 
responsive  to  all  such  currents,  a  counting  mechanism 
is  associated  therewith,  and  a  blocking  magnet  is  adapted 
to  prevent  the  actuation  of  the  counting  mechanism,  the 
blocking  magnet  being  responsive  to  current  of  one  kind 
only.      (See    cut.) 

776,435-      Telephone-exchange    System.  Edwin    H. 

Smythe,  Freeport,  111.,  assignor  to  the   Western 

Electric     Company,    Chicago,    111.  Application 
filed  May  24,  1902. 

Means  for  operating  a  switch  which  normally  closes 
the  plug  circuit  are  adapted  to  be  controlled  by  a 
magnet,  and  means  actuated  in  the  insertion  of  the 
plug  bring  the  switch  under  the  control  of  the  magnet, 
whereby,  upon  the  insertion  of  tiie  plug  in  a  spring  jack, 
the  electrical  condition  of  the  plug  circuit  will  be  made 
dependent  upon  the  potential  at  the  jack  with  which 
connection    is    made. 

776,454.  Rheostat.  William  Christensen,  Philadel- 
phia,  Pa.     Application  filed  August  24,   1903. 

The  essential  features  of  the  rheostat  are  a  central 
core,  a  resistance  iiiranged  upon  the  core  and  com- 
prising a  siuiilc  continuous  strip  spirally  wound  to  form 
a  seriosof  coils,  the  portions  of  the  strip  between  the 
coils  being  folded  to  provide  intermediate  connections 
between  the  coils,  and  means  for  cutting  the  coils  into 
■  and    out  of  an  electric   circuit. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
December  6,   1904: 

3?4.i73-  Apparatus  for  Converting  Heat  Energy  Into  Elec- 
trical   Energy.     W.    E.    Case,  Auburn,    N.    Y. 

374.224.  Incandescent  Electric  Lamp.  M.  Wheeler,  Boston, 
Mass. 

374.225.  Electrical  Dental  Engine.  G.  W.  Whitfield, 
Evanston,    III. 

374.236.      Electric  Railway.     E.  M.  Eentley,  New  York,  N.  Y. 

>l?4.3iS-  Conduit  for  Cable  or  Electric  Railways.  W.  Nier, 
Kansas  City,  Mo. 

374.329.     Galvanic  Battery.     H.    E.  Waite,  New  York.  N.  Y. 

.174.348.  Underground  Conduit  for  Electrical  Conductors. 
G.   W.   Cook,   Detroit,   Mich. 

.174.374-  Electric  Governor.  W.  H.  Reynolds,  Washington, 
D.   C. 

374,390.     Telegraph  Transmitter.     A.   Bixby,   Baltimore,  Md. 

374,406.  Regulation  of  Electric  Generators.  D.  Higham, 
Philadelphia,   Pa. 

374.439.  Transmitter.  R.  W.  Whitney  and  F  Pultz,  Cleve- 
land, Ohio. 

374.444.     Printing    Telegraph.     A.     Bi.\by,    Baltimore,    Md. 

374.456.     Galvanic  Battery.     F.  J.   Crough,  Eugene  City,  Ore. 

374.458.  Underground  System  of  Electric  Wires.  J.  P. 
Davis,    New    York,    N.    Y. 

374,495.  Coin-operated  Induction  Coil.  W.  R.  Pope,  Balti- 
more,   Md. 

374.^28.  Electric  Gas  Lighter.  T.  B.  Entz,  New  York, 
N.    Y. 
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Electrically  Operated  Bridge  over  North 
Branch  of  Chicago  River. 

An  electrically  operated  doiible-basctile  bridge  of 
untisual  size  for  its  t\T)e  has  just  been  completed 
over  the  North  Branch  of  the  Chicago  River  at  North 
Western  Avenue.  It  is  owned  and  operated  by  the 
city  of  Chicago  and  the  details  of  its  design  were 
worked  out  by  Mr,  John  Ericson,  city  engineer,  and 
Mr.  Thomas  G.  Pihlpeldt,  bridge  engineer.  Figs. 
I  and  2  shov/  the  bridge  closed  and  open. 

The  following  figures  will  give  an  idea  of  the 
general  dimensions  of  the  bridge:  The  structure 
contains  three  trusses,  between  which  are  located 
two   roadways    with   street-railway   tracks.      Outside 


on  the  right  an  elevation  showing  the  manner  in 
which  the  gears  mesh  with  the  bridge  chords.  The 
installations  at  the  two  ends  of  the  bridge  are  iden- 
tical. Fig.  3  is  an  interior  picture  taken  at  the  left 
end  of  the  bridge  as  shown  in  Fig.  i.  As  seen  in  Fig. 
3,  there  are  two  motors  used,  which  are  of  the  direct- 
current  street-railway  type  and  of  SO  horsepower 
each.  The  armature  shaft  of  each  motor  is  connected 
through  an  intermediate  gear  to  a  horizontal  shaft 
bearing  worms  which  intermesh  with  two  horizontal 
worm-wheels  which  are  not  indicated  in  either  the 
picture  or  the  diagram.  The  worm-wheels  transmit 
their  energy  through  vertical  shafts  to  the  vertical 
gears  shown,  and  these  in  turn  rotate  a  shafting  run- 
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used  if  desired  in  lowering  the  bridge  and  is  oper- 
ated by  a  hand  lever  in  the  operator's  house. 

When  the  two  halves  of  the  bridge  are  closed  they 
are  locked  by  bolts  which  slide  from  one  half  and 
fit  into  corresponding  recesses  in  the  other  half. 
The  bolts  are  operated  by  a  small  electric  motor 
which  may  be  controlled  from  the  switchboard  in  the 
bridgetender's  house,  as  already  mentioned.  From 
the  switchboard  the  signal  lights  and  the  lights  in 
the  motor  room  may  also  be  controlled.  Power  is 
taken  from  the  lines  of  the  Chicago  Union  Traction 
Company  at  500  volts. 

The  bridge  is  calculated  to  bear  an  equally  dis- 
tributed load  of  100  pounds  per  square  foot  on  the 


Fig.  I.    Bridge  Closed. 

the  trusses  are  two  sidewalks.  The 
roadways  are  each  iS  feet  in  the 
clear  and  the  sidewalks  eight  feet, 
giving  a  total  width  of  about  55  feet. 
From  center  to  center  of  pivots  is 
205  feet  seven  inches  and  from  cen- 
ter to  center  of  river  piers  1S9  feet 
seven  inches.  Between  the  fenders 
(which  are  groups  of  piles  driven  in 
front  of  the  piers  to  shield  them  from 
injury  by  the  heavy  boats)  the  dis- 
tance is  168  feet.  The  bridge  cross- 
ing is  at  an  angle,  so  that  the  ab- 
solute clearance  for  navigation  is  100 
feet.  The  total  length  from  abut- 
ment to  abutment  is  368   feet. 

Portland-cement  concrete  is  used 
for  the  abutments  and  the  amount  re- 
quired was  4,500  cubic  yards.  The 
curb  walls  for  the  approaches  are 
of  rubble  masonry,  and  3,000  cubic 
yards  was  necessary  for  this  part  of 
the  work.  The  superstructure  is  of 
steel  and  iron,  aggregating  in  weight 
1,090  tons.  The  counterweights  are 
made  of  pig  and  cast  iron  and  weigh 
roo  tons.  The  total  weight  of  the  machinery  is 
ICO  tons. 

The  two  halves  of  the  bridge  are  entirely  inde- 
pendent of  each  other,  there  being  a  bridge  tender 
at  each  end,  who,  from  his  little  house  situated  on 
the  pier,  shown  in  Figs,  i  and  2,  has  entire  control  of 
his  half  from  a  switchboard  in  the  house,  every- 
thing being  controlled  electrically,  including  the  mo- 
tors for  raising  and  lowering  the  bridge,  motor- 
driven  pump  for  drawing  out  the  water  which  col- 
lects in  the  counterweight  pits,  the  signals  and  the 
motors  which  operate  the  locking  bolts  which  hold 
the  two  parts  of  the  bridge  together  when  down. 

W^ith  such  heavy  moving  parts  and  to  counteract 
the  enormous  wind  pressure  which  is  developed  on 
the  under  side  of  the  bridge  w-hen  raised,  as  w'ill  be 
readily  appreciated  by  glancing  at  Fig.  2,  machinery 
and  gearing  of  great  rigidity  and  strength  are  re- 
quired, and  this  is  located  in  compartments  back  of 
and  beneath  the   bridge  next  to  the  abutments. 

Fig.  4  on  the  next  page  shows  the  arrangement  of 
the  principal  gearing,  to  the  left  being  a  plan  and 


Fig.  2.     Bridge  Open. 

roadways  and  sidewalks  and  will  also 
carry  the  heaviest  street  cars  {22 
tons  empty  and  35  tons  fully  loaded) 
and    steam   rollers. 

C.  L.  Strobel  of  Chicago  was  tlie 
contractor  on  this  work  and  G.  P. 
Nichols  &  Bro.  the  sub-contractors 
on  the  electrical   work. 


Fig.  3.     view  Showing  Gearing  and  Motors. 
ELECTRICALLY   OPERATED   BRIDGE   OVER   NORTH    BRANCH    OF   CHICAGO 

ning  crosswise  of  the  bridge  and  bearing  three  heavy 
pinions  so  situated  as  to  mesh  with  gear  teeth  which 
are  placed  on  the  peripheries  of  the  circular  parts  of 
the  bridge  chords.  These  are  not  ordinary  toothed 
gears,  but  are  pins  fitted  crosswise  betw^een  the  two 
parallel  members  of  each  chord  of  the  bridge  and  are 
•perfectly  open  so  that  snow  and  ice  do  not  collect 
and  clog  the  gearing. 

The  worm  gear  gives  great  power  and  a  reliable 
control  of  the  movement  of  the  bridge,  the  motors 
being  able  to  lift  the  bridge  and  sustain  it  in  any 
desired  position.  It  is  said  that  the  bridge  might  be 
lifted  and  sustained  against  a  wind  blowing  at  So 
miles  an  hour,  indicated  velocity. 

The  actual  power  required  to  raise  and  lower  the 
bridge  under  ordinary  circumstances  is  really  very 
small  as  compared  with  the  capacity  of  the  motors 
installed,  it  being  only  about  six  to  11  horsepower 
for  each  half  of  the  bridge.  Still  conditions  may 
obtain  at  some  time  with  a  high  wind  blowing  when 
a  much  larger  amount  will  be  required. 

A  powerful  hand  brake  is  provided  which  may  be 


Bombay  Electric-light  Plant. 

Further  particulars  of  the  Bombay 
electrical  generating  station,  referred 
to  in  the  Western  Electrician  of 
August  27th  last,  are  given  in  the 
Indian  Electrical,  Mechanical  and 
Textile  News.  The  plant  comprises 
one  300-kilowatt  5.soo-vok  thre.:- 
phase  engine-driven  alternator  and 
one  500-kilowatt  5,500-volt  three- 
phase  turbo-alternator,  which  are  ex- 
cited by  two  lOO-kilowatt  directly 
coupled  dynamos.  The  frequency  is 
50  cycles  per  second.  The  300-kilo- 
watt set  is  coupled  to  a  Brush  engine 
and  runs  at  333  rei-olutions  per  min- 
5IVER.  "'^  when  supplied  with  steam  at  150 

pounds,  superheated  by  150°  F.  It 
is  to  be  capable  of  dealing  for  short  times 
with  an  overload  of  from  10  to  15  per  cent,  and 
to  work  either  condensing  or  non-condensing.  The 
cylinders  are  16^  inches  and  23  inches  diameter,  re- 
spectively, by  ioj'2-inch  stroke.  It  is  specified  that 
the  speed  is  to  keep  within  2V<  per  cent:  up  or  down, 
and  all  bearings  have  forced  lubrication,  the  oil  being 
cooled  by  passing  through  a  coil  placed  in  running 
water.  The  300-kilowatt  alternator  has  a  stationary 
armature  and  revolving  multipolar  field  and  is  to  be 
capable  of  running  in  parallel  with  the  turbo  set. 
Carbon  brushes  running  on  phosphor-bronze  collect- 
ing rings  are  employed.  The  turbo  set  runs  at  3,000 
revolutions  per  minute  and  is  of  the  Brush-Parsons 
parallel-flow  multifold-expansion  type,  using  steam 
through  the  full  range  from  boiler  pressure  to  the 
vacuum.  There  is  a  by-pass  to  allow  of  high-pressure 
steam  being  admitted  to  the  low-pressure  portion 
for  large  overloads.  The  lubrication  is  by  two  mo- 
tor-driven three-throw  oil  pumps,  each  capable  of 
supplying  oil  to  all  the  bearings  of  three  such  sets. 
The  armature  is  stationary  with  form  wound  coils 
and  the  field  winding  is  in  slots  in  the  laminated  re- 
volving field. 
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American    Society    of    IWechanical    En- 
gineers. 

The  fiftieth  half-yearly  meeting  of  the  American 
Society  of  Mechanical  Engineers  was  held  at  New 
York  on  December  6th  to  loth.  The  number  of 
members  and  guests  registered  was  625. 

On  Tuesday  evening,  December  6th,  Mr.  Ambrose 
Swasey  of  Cleveland.  Ohio,  delivered  his  presidential 
address  on  "Some  Refinements  of  Mechanical  Sci- 
ence," the  full  te.Nt  of  which  is  printed  elsewhere  in 
this  issue.  Afterward  Mr.  Charles  Wallace  Hunt 
of  New  York  unveiled  a  portrait  of  John  E.  Sweet, 
who  ser\-ed  as  president  in  1S83-4,  and  whose  pres- 
ence on  the  platform  was  greeted  with  applause. 
Mr.  Hunt  referred  to  the  progress  achieved  by  the 
society  since  its  establishment  25  years  ago  and  of 
the  efforts  made  in  1879  by  Professor  Sweet  to 
organize  the  society. 

On  Wednesday  morning  the  annual  business  meet- 
ing was  held,  and  the  president-elect,  John  R.  Free- 
man of  Providence.  R.  I.,  was  welcomed.  The  long 
printed  report  of  the  council  dealt  mainh*  with  rou- 
tine matters.  The  library  committee  reported  as  to 
the  arrangements  made  for  the  amalgamation  of 
the  society's  library  with  those  of  the  electrical  and 
mining  engineering  societies  in  the  new  Union  Engi- 
neering Building  to  be  provided  largely  by  the  gener- 


and  angle.  They  recommended  a  change  of  angle 
for  drills  for  ordinary  work  from  the  present  59 
degrees  to  45  degrees. 

Gus  C.  Henning  of  New  York  read  a  paper  on 
"Diamond  Tools."  and  produced  a  number  of  speci- 
mens of  diamond  drills  and  a  drilled  die  for  drawing 
platinum  wire  for  mcandescent  lamps  where  it  is 
necessary  to  have  the  wire  perfectly  smooth  in  order 
to  fuse  into  the  globe.  This  die  was  of  0.00125  '"ch 
diameter.  Very  fine  wires  are  produced  by  consecu- 
tive reduction.  Diamond  tools,  he  said,  although 
expensive,  are  economical  in  use.  A  die  will  last 
eight  years  without  the  least  sign  of  wear  and  one 
of  0.004  caliber  has  drawn  550,000  pounds  of  soft 
copper  wire. 

At  the  session  on  Tuesday  evening  a  paper  on 
"Centrifugal  Fans"  by  August  J.  Bowie,  Jr.,  of  San 
Francisco,  Cal.,  was  presented  in  abstract.  Mr.  Bowie 
analyzed  the  loss  of  energy  due  to  sudden  changes 
of  conditions  and  suggested  remedies. 

Charles  T.  Main  of  Boston,  Mass,  presented  a 
paper  on  the  computation  of  the  commercial  value 
of  waterpowers  and  the  determination  of  damages 
for  diverted  flows.  The  economical  development 
of  waterpower  depends  upon  a  number  of  factors 
and  with  the  necessary  data  the  value  of  power  can 
be  expressed  in  horsepower  per  annum  and  compared 


Cleveland,  Ohio,  read  a  paper  "On  the  Bursting  of 
Four-foot  Flywheels."  His  first  wheel,  having  six 
arms  and  weighing  194  pounds,  had  a  theoretical 
bursting  speed  of  1,920  revolutions  per  minute,  but 
it  actually  burst  at  1,100  when  the  calculated  cen- 
trifugal force  of  the  balance  weight  was  2.760  pounds. 
A  second  wheel  burst  at  about  600  revolutions  per 
minute  when  the  centrifugal  force  of  the  flanges  on 
one  side  w'as  about  i,6So  pounds  and  the  linear  speed 
of  the  rim  about  125  feet  a  second.  A  third  wheel, 
49  inches  in  diameter,  6%  inches  rim,  1%  inches 
thick,  weighed  about  900  pounds.  It  was  built  in  10 
segments  of  cast  steel  with  20  arms  of  phosphor 
bronze  and  reinforced  by  diagonal  braces.  This 
wheel  was  designed  by  a  Baltimore  firm  as  a  model 
for  a  proposed  30-foot  flywheel.  After  being  driven 
at  1,650  revolutions  per  minute  it  showed  minute 
fractures  and  very  slight  opening  of  the  joints.  On 
increasing  the  speed  to  1,755  the  wheel  burst  and 
projected  parts  of  the  rim  200  feet  away.  The  rira 
speed  at  the  time  of  the  explosion  was  372  feet  per 
second,  or  more  than  250  miles  an  hour,  and  the 
tensile  stress  due  to  centrifugal  force  was  13,800 
pounds  per  square  inch.  The  experiment  showed 
smong  other  things  that  the  joints  were  much  weaker 
than  the  solid  rim.  G.  R.  Stetson  of  the  New  Bed- 
ford    (Mass.)     Edison    Lighting    Company    thought 
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FIG.    4.      ELECTRICALLY   OPERATED    BRIDGE   OVER    NORTH    BRANCH    OF    CHICAGO    RIVER. — DIAGRAM    SHOWING    ARRANGEMENT   OF   GEARING.      (SEE    PRECEDING   PAGE.) 


osity  of  Andrew  Carnegie.  It  is  estimated  that  the 
maintenance  of  the  joint  library  -v^ill  cost  each  society 
$4,000  annually.  Mr.  C.  W.  Hunt  reported  that  the 
plans  for  the  new  building  were  well  advanced  and 
that  they  were  hoping  to  overcome  legal  obstacles  so 
that  the  new  building  would  be  exempt  from  taxa- 
tion. Colonel  H.  C.  Meyer,  Jr.,  of  New  York,  made 
a  verbal  report  on  the  government  coal-testing  plant 
at  St.  Louis,  which  is  to  be  temporarily  continued 
until  Congress  sees  fit  to  make  an  appropriation  for 
its  permanent  establishment.  So  far  180  loads  of 
different  kinds  of  coal  have  been  tested  in  typical 
boilers. 

The  society  now  numbers  2,801  members  of  all 
classes,  of  whom  162  have  been  elected  under  the 
presidency  of  Mr.  Swasey.  The  year's  income  was 
$41,520   and   the   expenditure   $42,170. 

The  first  professional  paper,  ".*l  New  Hydraulic 
Experiment,"  was  presented  by  A.  F.  Nagle  of  Buf- 
falo, N.  Y.  The  author  gave  a  formula  to  determine 
the  rise  of  water  in  a  standpipe  fed  from  a  long 
distance  when  the  draft  suddenly  ceases.  This  for- 
mula is  that  the  rise  in  the  standpipe  in  feet  above 
the  level  of  the  reservoir  is  equal  to  the  square  root 
of  the  length  of  the  pipe  multiplied  by  the  velocity 
multiplied  by  0.176.  Sir  Benjamin  Baker  contrib- 
uted a  written  discussion  on  this  paper,  the  secre- 
tary saying  that  this  was  the  first  time  that  they 
had  received  a  written  discussion  from  an  English 
member. 

William  W.  Bird  and  Howard  B.  Fairfield  of 
Worcester,  Mass..  presented  a  paper  on  their  twist- 
drill  dynamometer,  giving  diagrams  relating  to  feed 


with  the  cost  of  steam  power  with  coal  at  various 
prices. 

C.  E.  Sargent  of  Chicago,  111.,  forwarded  a  paper 
on  an  indicating  steam  meter.  He  described  "a  sim- 
ple, cheap  and  fairly  accurate  device,"  which,  he 
,  says,  will  indicate  steam  pressure  under  varying 
conditions  of  load  and  supply. 

Robert  'S.  Hale  of  Boston,  Mass.,  discussed  rules 
and  formulas  for  staybolts,  braces  and  fiat  surfaces 
in  boilers.  He  thought  that  many  bulges  in  boiler 
plates  were  due  to  overheating  and  that  there  was 
no  call  for  change  in  design.  G.  R.  Henderson  of 
New  Y'ork  said  that  in  the  case  .of  locomotives  the 
water  was  driven  away  from  the  sheet  and  caused 
the  bolts  to  be  weakened  by  overheating. 

The  chief  paper  of  the  evening  was  on  "Con- 
densers for  Turbines,"  read  by  George  I.  Rockwood, 
which  mainly  dealt  with  a  400-kilowatt  Westing- 
housc-Parsons  steam  turbine  installed  recently  at 
the  Atlantic  Mills,  Providence,  R.  I.,  where  injector 
condensers  are  used.  The  writer's  conclusions  were 
warmly  contested.  F.  P.  Perry  of  Allston,  Mass., 
endorsed  Mr.  Rockwood's  views,  mainly  on  ac- 
count of  the  high  cost  and  large  size  of  surface  con- 
densers. F.  M.  Wheeler  of  New  York  defended  the 
surface  condensers,  but  ■  wished  they  had  "rubber 
necks."  Henry  H.  Supplee  mentioned  that  Mr. 
Parsons  in  England  had  used  an  injector  to  help 
out  the  surface  condenser.  Replying  to  this  discus- 
sion, Mr.  RockW'Ood  said  that  his  joints  were  par- 
ticularly tight  and  he  did  not  recommend  the  prac- 
tice nf  doping  leaks. 

On    Wednesday  morning  Charles  H.   Benjamin   of 


that  large  wheels  sometimes  broke  on  account  of  the 
metal  expanding  by  heating,  and  mentioned  a  wheel 
with  a  wooden  rim  which  obviated  this  trouble. 

The  secretary  presented  in  abstract  a  paper  by  San- 
ford  A.  Moss  of  West  Lynn,  Mass.,  "On  the  Influ- 
ence of  the  Connecting  Rod  on  Engine  Forces." 
This  was  purely  a  mathematical  contribution  and  was 
not  discussed. 

The  secretary  also  presented  in  abstract  a  theoret- 
ical paper  by  James  B.  Stanwood  of  Cincinnati, 
Ohio,  "On  Losses  in  Non-condensing  Engines,"  based 
on  an  extension  of  the  experimental  methods  of  Mr. 
Willans.  The  paper  analyzed  condensation  and  ex- 
pansion losses  and  gave  a  diagram  of  adiabatic 
curves   for  varying  mean  effective  pressures. 

S.  H.  Bunnell  of  Watertown.  N.  Y.,  read  a  paper 
on  "The  Power  Plant  of  the  Tall  Office  Building." 
Such  plants  must  develop  widely  varying  powers 
at  unexpected  times,  as.  for  instance,  when  all  the 
elevators  of  the  building  happen  to  be  taking  their 
maximum  current.  F.  H.  Ball  of  Bound  Brook, 
N.  J.,  said  that  the  purport  of  the  paper  was  to 
demonstrate  that  compound  engines  are  less  efficient 
than   the   four-valve  type  with   light   loads. 

The  last  paper  on  Thursday  morning  was  the 
work  of  A.  Borsody  and  R.  Campbell  Cairncross 
and  was  read  by  Prof.  C.  E.  Lucke  of  Columbia 
College.  He  described  an  ingenious  method  of  meas- 
uring temperature  in  steam  nozzles  by  means  of  mov- 
able thermal  couples.  These  experiments,  said 
Prof.  F.  R.  Hutton.  were  leading  toward  a  possible 
solution  of  the  problem  of  the  gas  turbine. 

On  Thursday  afternoon  the  members  accented  the 
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invitation  to  inspect  the  power  house  of  the  New 
York  subway  and  also  saw  the  new  steam  turbines 
at  the  Edison  company's  Thirty-ninth  Street  station. 
Thursday  evening  was  devoted  to  a  reception  at 
Sherr3''s  restaurant,  wliere  Mr.  and  Mrs.  Ambrose 
Swasej'  and  Mr.  and  Mrs.  J.  R.  Freeman  received 
a  large  companj'.     A  dance  and  supper  followed. 

On  Friday  morning  at  the  closing  session  the 
society  received  an  appendix  to  the  report  of  De- 
cember, IQOI.  on  the  standardization  of  engines  and 
dNTiamos.  The  appendix  was  signed  by  James  B. 
Stanwood  (chairman),  \V.  M.  McFarfand,  A.  L. 
Rohrer,  Frank  Ball  and  \V.  B.  Forbes  and  read  as 
follows:  "To  facilitate  pressing  the  armature  upon 
the  engine  shaft,  the  engine  builder  should  reduce  the 
diameter  of  the  shaft  beyond  the  armature  fit  an 
amount  of  not  less  than  0.006  inch."  A  preliminary 
report  was  also  received  as  to  a  suggested  standard 
tonnage   basis    for    refrigeration. 

G.  B.  Henderson  read  a  paper  on  "Fuel  Consump- 
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R.  Raymond,  Brooklyn ;  Ernest  Lee  Jahncke,  New 
Orleans,  La. ;  William  M.  Taylor,  Indianapolis,  Ind. ; 
L.  A.  Cupp.  I\Ionterey,  Mexico ;  Francis  Hodgkin- 
son.  East  Pittsburg.  Pa.;  Charles  H.  Little,  Cleve- 
land, Ohio:  Robert  I.  Clegg,  Cleveland,  Ohio;  L.  S. 
Loner,  Chicago;  C.  A.  Gates,  Massillon,  Ohio;  H. 
M.  Sage,  Chicago ;  Will  J.  Sando,  Milwaukee,  Wis., 
and  H.  G.  Reist,   Schenectady,  N.  Y. 


Proposed  Subway  System  for  Chicago. 

It  is  altogether  likely  that  the  city  of  Chicago 
within  a  few  years  will  be  tlie  possessor  of  a  com- 
prehensive subway  system  which  will  provide  ade- 
quate space  for  at  least  two  street-railway  tracks 
and  for  w^ater,  gas,  sewer  and  electric  pipes  as  well. 
Such  a  subway  might  contain  loops  for  one  North 
Side  street-railway  line,  two  West  Side  lines  and 
three    South    Side    lines.     Differing   plans   and    esti- 
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FIG.     I.       PLAT    OF    CENTRAL    BUSINESS    PORTION    OF    CHICAGO    SHOWING    ROUTES    OF    PROPOSED    SUBWAY, 


lion  of  Locomotives."  He  presented  a  diagram  from 
which  to  calculate  both  theoretically  and  practically 
the  fuel  consumption  in  pounds  at  any  mileage  from 
five  to  40  and  at  varying  tractive  forces .  and 
gradients.  It  was  possible  to  determine  the  best 
conditions  under  which  to  work  a  locomotive,  and 
this  was  not  always  at  maximum  speed  and  load. 
A  lively  discussion  followed.  Mr.  A.  Gary  gave  de- 
tails of  recent  coal-consumption  tests  made  by  the 
Delaware  and  Lackawanna  railroad,  where  30 
pounds  of  coal  for  each  square  foot  of  grate  surface 
w  as  consumed,  the  coal  being  a  mixture  of  soft 
and  bituminous.  The  discussion  turned  to  the  sub- 
cct  of  having  two  firemen  on  a  locomotive,  which 
several  speakers  advocated  for  large  modern  loco- 
motives ;  others  calling  for  a  mechanical  locomotive 
stoker.  Mr.  Henderson  said  that  the  tendency  was 
for  firemen  to  have  more  muscle  and  less  brain,  so 
that  hereafter  firemen  would  not  so  readily  develop 
into  engineers. 

E,  A.  Hitchcock  of  Columbus,  Ohio,  read  a  paper 
in  abstract  on  "Road  Tests  of  Brooks  Passenger 
Locomotives"  on  the  Hocking  Valley  railroad  be- 
tween Columbus  and  Toledo.  In  these  tests  the 
unaccountable  losses  and  radiation  was  reduced  to 
about  three  per  cent.  In  the  ensuing  discussion  the 
use  of  dr>'  pulverized  coal  in  locomotives  was  not 
endorsed. 

A.  Eement  of  Chicago,  111.,  read  a  paper  on  the 
"Discharge  of  Water  with  Steam  from  Water-tube 
Boilers."  He  found  that  with  a  peculiar  form  of 
baffle  the  evil  was  partly  remedied.  Mr.  Bement  also 
read  a  paper  on  the  determination  of  the  efficiency 
of  steam-generating  apparatus. 

The  last  paper  v.-as  by  Mr.  F.  W.  Dean  of  Boston, 
who  dealt  with  the  "^'Forcing  Capacity  of  Fire-tube 
Boilers,"  which  type  he  thought  was  fully  equal  to 
all  demands  and  could  not  be  surpassed  by  the 
water-tube  form. 

Among  those  present,  in  addition  to  those  men- 
tioned, were  John  W.  Lieb,  Jr.,  New  York;  John  J. 
Hopper.  Springfield,  Ohio ;  Henry  Vogt.  Louisville, 
Ky.;  H.  L.  Whittemore,  Mihvaukee,  Wis.:  H.  U. 
Norris,  Cincinnati,  Ohio ;  C.  J.  H.  Woodbury,  Lynn. 
Mass.;  Sidney  Hosmer,  Boston;  James  I.  Ayer,  Bos- 
ton; George  H.  Barrus,  Boston;  William  W  Estes, 
Providence,  R.  I.;  C.  M.  Russell,  Massillon.  Ohio; 
George  S.  Searing,  Chicago,  III. ;  S.  T.  Wellman, 
Cleveland,  Ohio;  W.  M'.  Allen,  Cleveland,  Ohio; 
Alex  Dow\  Detroit.  Mich. ;  Charles  W.  Naylor,  Chi- 
cago, 111.;  Henr>-  M.  Lane,  Cleveland.  Ohio;  W.  B.  . 
Bogardus,  Jackson,  Mich. ;  G.  A.  Buvinger,  Dayton, 
Ohio;  Paul  R.  Brooks,  Chicago,  111.;  Henry  Marx, 
Cincinnati,  Ohio;  Jason  D.  Miles,  Miles  City,  Mont; 
John  Fritz.  Bethlehem,  Pa. ;  Charles  F.  Hart,  Brook- 
lyn; Louis  R.  Alberger,  New  York;  F.  A.  C.  Per- 
rine,  Pittsfield,  Mass.;  George  E.  Fisher,  Natick, 
Mass. ;  Mrs.  Ambrose  Swasey,  Cleveland,  Ohio ; 
George  M'.  Brill,  Chicago ;  Oliver  S.  Shantz,  Chi- 
cago; G.  E.  Merry  weather.  Cleveland.  Ohio;  Mrs. 
Samuel  A.  Parr,  Denver,  Colo. ;  Daniel  H.  Jones, 
Ampere,    N.    J.;    N.    H.    Doane,    Cincinnati,    Ohio; 


mates  of  cost  for  the  subway  work  have  already 
been  presented  in  the  form  of  reports  to  the  local 
transportation  committee  of  the  City  Council  by 
Mr.  Bion  J.  Arnold  and  Mr.  George  W.  Jackson, 
consulting  engineers.  The  following  notes  upon  one 
plan  for  the  proposed  work  are  taken  from  the 
second  and  more  comprehensive  of  Mr.  Jackson's 
reports. 

Fig.  I  is  a  plat  of  Chicago  lying  between  Chicago 
Avenue  on  the  north.  Eighteenth  Street  on  the  south, 
Halsted  Street  on  the  west  and  the  lake  on  the  east. 
It  shows  the  six  different  routes  of  the  proposed 
subway,  the  arrows  pointing  in  the  direction  the 
street  cars  are  to  travel. 

By  the  use  of  such  a  subway  it  will  be  possible  for 
a  passenger  to  pay  his  fare  at  any  station  and  on 
entering  the  subway  take  any  car  he  may  desire,  or 
a  passenger  riding  from  one  part  of  the  city  on 
entering   the    subway    can   step    from   one   car   to    a 
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of  the  subway  can  be  built  for  the  actual  cost  of  con- 
struction to  meet  the  needs  of  the  different  divisions 
of  the  city.  For  instance,  if  the  committee  desires 
to  provide  more  adequate  facilities  for  the  populous 
north  and  northwest  sections  of  the  city,  a  subway 
could  be  built  under  the  river  at  Franklin  Street 
and  at  Lake  Street  and  connected  with  the  main 
subway  loops  at  Clark  and  Washington  Streets  and 
at  Madison  and  La  Salle  Streets.  The  main  loops 
in  the  downtown  district  may  be  regarded  as  the 
basic  foundation  for  a  comprehensive  subway  sys- 
tem which  will  meet  the  city's  needs  for  all  time 
by  increasing  the  number  of  inlets  and  outlets  to  the 
different  divisions  of  the  city  from  time  to  time  us 
the  public  necessity  demands. 

Fig.  2  is  a  typical  cross-section  of  the  Jackson 
subway  for  double-track  purposes.  Spaces  (i)  and 
(3)  are  reserved  for  the  city's  use  and  are  each  to 
be  nine  feet  wide  by  13  feet  six  inches  high  and 
are  to  contain  the  city's  high-pressure  and  other 
waterpipes,  storm-water  drainage,  fire  and  burglar- 
alarm  and  light  service  and  all  corporations'  pipes, 
cables  and  underground  work. 

Spaces  marked  (2)  are  to"  be  reserved  for  dis- 
tributing all  service  pipes  and  electric  wires  into 
buildings  and  also  to  permit  of  the  crossing  of  the 
city's  and  corporations'  pipes  and  wires  at  right 
angles  and  at  a  street  intersection. 

The  space  for  the  street  cars,  including  a  lo-foot 
walk  between  tracks  and  running  the  whole  length  of 
the  subway,  will  be  60  feet.  The  walk  will  enable 
passengers  alighting  from  the  cars  to  go  underground 
to  any  station  they  desire  and  will  also  allow  of 
the  cars  stopping  at  any  desired  points,  thus  reducing 
the  possibility  of  congestion.  On  the  stretch  of 
single  track  on  Wabash  Avenue  there  will  be  a  plat- 
form on  each  side  of  the  track. 

Spaces  (5)  are  unobstructed  spaces  beneath  the 
surface  walks. 

The  estimated  costs  of  construction  for  the  six 
routes  is  as  follows:  Route  No.  i,  $2,776,197;  route 
No.  2,  $1,997,473;  route  No.  3,  $4,071,453;  route  No. 
4.  $2,393,546;  route  No.  5,  $2,476,807;  route  No.  6, 
$1,894,721.  This  gives  a  total  of  $15,610,197.  To 
this  is  added  the  price  of  purchased  property, 
$1,250,000;  engineering  and  omnibus  expenses,  seven 
per  cent,  of  the  total.  $1,092,713,  and  incidental  ex- 
penses, labor,  insurance,  accidents  and  possible  dam- 
ages, four  per  cent.,  $624,407,  giving  a  grand  total  of 
$18,577,317. 

"In  estimating  the  cost  of  the  construction  of  the 
different  cross-sections  of  the  subways,"  says  Mr. 
Jackson  in  the  conclusion  of  this  interesting  report, 
"I  have  taken  into  consideration  the  construction 
of  stations  for  the  entrance  and  exit  of  passengers, 
stations  to  be  placed  not  to  exceed  450  feet  apart, 
as  well  as  the  repaving  of  the  streets  and  the  con- 
struction of  a  practical  underground  conduit  system 
for  trolley  purposes  as  shown  on  drawing  No.  io 
[Fig.  i],  the  placing  of  the  different  corporation 
pipes  and  cables  which  now  occupy  space  in  the 
streets  in  which  subway  would  be  constructed,  as 
well  as  taking  care  of  the  city's  present  utilities  and 
including  the  building  of  a  new  sub-soil  and  storm- 


FIG.     2.       TYPICAL    CROSS-SErxiON    OF    PROPOSED    CHICAGO    SUBWAY. 


car  going  to  any  other  part  of  the  city  without  pay- 
ing another  fare  or  using  a  transfer. 

The  plan,  as  shown  in  Fig.  i,  will  do  away  with 
the  grade  crossings,  as  all  cars  would  be  going  in 
one  continuous  direction,  and  in  no  case  would  two 
loops  cross  each  other.  This  alone  would  cut 
down  the  possibility  of  an  accident  to  the  minimum, 
as  the  majority  of  street-car  accidents  now  occur 
at  the  so-called  grade  crossings,  or  where  two  lines 
cross  each  other  at  right  angles. 

Under  this  plan  additional  transportation  facili- 
ties may  be  provided  for  any  particular  section  of 
the  city  the  committee  may  desire.  Any  number 
of  additional  connections  w^ith  the  downtown  section 


water  system  and  high-pressure  waterpipe  systems, 
all  of  which  is  covered  in  the  above  estimates.  In 
conclusion  I  beg  leave  to  say  that  in  my  judgment 
the  construction  of  the  50,703  lineal  feet  of  subway 
and  all  of  the  necessary  appurtenances  can,  with 
the  proper  executive  ability,  be  completed  in  30 
months'  time  without  discommoding  the  general 
public  to  any  great  extent." 


The  National  Electric  Light  Association  has  just 
issued  a  report  on  thawing  water  pipes  by  electricity. 
This  report  is  compiled  by  Mr.  George  S.  Haley  of 
Rutland,  Vt.  and  comprises  data  received  from  75 
different  companies  which  have  had  experience  in 
this  direction. 


48o 


WESTERN     ELECTRICIAN 


December  17,  1904 


Liquid-contact  Voltage  Regulator. 

Some  circuits  in  wliich  the  fluctuations  in  the 
voltage  and  current  are  very  marked — such,  for  in- 
stance, as  those  used  in  car-axle  lighting  systems, 
street-car  headlights,  storage-battery  charging  cir- 
cuits, depending  upon  central-station  municipal 
sources  of  current  and  the  like — require  a  voltage 
regulator  of  more  than  ordinary  range  and  reliabil- 
ity. Numerous  and  ingenious  contrivances  have 
been  invented  for  controlling  or  governing  the  pres- 
ence and  introduction  of  resistance  in  such  circuits 
for  the  purpose  of  maintaining  a  constant  current 
or  electromotive  force  upon  the  supplied  circuit. 
These  devices  are  generally  characterized  by  a  row 
or  series  of  resistance  terminals  or  contacts  and  a 
collector,  sweep,  or  contact  finger  or  aim,  whicli  is 
automatically  actuated  by  mechanical  means  under 
magnetic  control.     An  invention  designed  to  provide 


FIG.    I.       LIQUID-CONTACT  VOLTAGE    REGULATOR. — 
VERTICAL   SECTION. 

an  electric  controller  or  regulator  that  shall  admit 
of  the  subdivision  of  the  resistance  to  any  extent 
desired  or  required  by  the  service  to  be  performed 
by  the  translating  devices  in  circuit  has  been  recently 
patented  by  Mr.  Alexander  McGary  of  LaGrange, 
111. 

The  chief  difficulties  encountered  in  the  present 
controllers  or  regulators,  according  to  Mr.  McGary, 
arise  from  the  employment  of  a  rigid  collector 
brush  or  sweep  in  combination  with  rigid  resistance 
sections  or  contacts.  These  elements  make  it  neces- 
sary, he  says,  to  employ  complex  auto-driven  me- 
chanical elements  that  are  short  lived,  the  efficiency 
of  which  varies  with  surrounding  conditions,  which 
are  comparatively  slow  in  operation  and  which  offer 
a  varying  frictional  and  mechanical  opposition  to 
quick,  accurate  movement  in  place  of  the  uniform 
forces  and  conditions  which  the  problem  demands. 
Proceeding  on  this  assumption  the  inventor  deter- 
mined upon  the  elimination  of  the  usual  rigid  or 
solid  metal  sweep  as  well  as  all  of  the  mechanical 
and  auxiliary  electrical  and  electromagnetic  elements 
and  members,  and  in  place  has  adopted  a  liquid 
current  collector  for  co-operation  with  the  necessary 
resistance-coil  terminals  or  contacts  with  a  simple 
'  electromagnetic  device  for  actuating  and  controlling 
the  movement  of  the  "liquid  current  collector." 

The  invention,  broadly  considered,  consists  of  a 
liquid  container  or  receptacle  having,  preferably  in 
its  walls,  the  requisite  number  of  resistance  ter- 
minals or  contacts,  suitably  insulated  and  arranged 
at  diffeernt  points  or  elevations.  A  fluid,  liquid,  or 
plastic  substance,  preferably  mercury,  in  the  recepta- 
cle, co-operates  with  a  liquid-displacing  device  that 
is  elcctromagnetically  operated  or  controlled  and 
which  by  its  movement  causes  the  liquid  to  rise  or 
fall  into  contact  with  higher  or  lower  terminals,  as 
the  case  may  be,  the  liquid  being  included  in  the  elec- 
tric circuit  and  having  a  suitable  terminal  in  either 
container. 

Fig.    I    is  a  vertical    section  of  an  automatic  elec- 


tric regulator  embodying  the  invention.  As  shown 
in  the  diagram,  (2)  represents  a  solenoid,  supported 
by  brackets.  The  measuring-pot  or  liquid-container 
(5)  is  supported  upon  but  insulated  from  the  bracket 
(6).  The  pot  is  preferably  arranged  beneath  the 
solenoid  and  contains  a  central  guide  or  standard 
(27). 

The  solenoid  core  (7)  has  on  its  lower  end  a 
tubular  extension  (8)  to  slide  upon  the  standard 
(27).  The  extension  carries  the  displacing  device 
or  plunger  (9),  which  is  preferably  a  hollow  cup  of 
less  diameter  than  the  pot  or  container,  a  narrow 
annular  space  (10)  being  left  between  the  plunger 
and  the  inner  walls  of  the  pot 

The  resistance  terminals  are  designated  by  (n) 
and  are  placed  close  together  in  an  inclined  or  spiral 
row,  stepping  upward  from  the  bottom  of  the  pot 
to  the  top.  The  pot-walls  thus  accommodate  a  large 
r.umbcr  of  resistance-coil  terminals  within  a  small 
space  measured  vertically,  and  it  is  obvious  that  this 
construction  permits  the  use  of  as  many  terminals 
as  may  be  required  for  nice  regulation  by  the  fine 
subdivision  of  the  resistance.  The  difference  be- 
tween the  elevations  of  adjacent  terminals  or  con- 
tacts may  be  as  slight  or  as  great  as  differing  condi- 
tions recjuire,  yet  with  entire  freedom  from  the  usual 
difficulties  pertaining  to  contact  areas  and  insulation. 

The  pot  is  partially  filled  with  a  liquid,  preferably 
mercury,  which  is  a  good  conductor,  and  when  the 
plunger  falls  or  is  depressed  it  displaces  the  mercury 
and  drives  it  upward  between  the  plunger  and  the 
walls  of  the  pot  or  container,  forcing  the  mercury 
into  contact  with  the  exposed  or  contact  ends  of 
the  resistance  terminals.  When  the  plunger  is 
raised  the  column  of  mercury  falls  and  is  thus  with- 
drawn from  contact  with  one  or  all  of  the  terminals, 
according  to  the  height  to  which  the  plunger  is 
lifted. 

It  will  be  noted  in  Fig.  2  that  the  greatest  dis- 
placement of  the  mercury  in  the  pot  occurs  at  the 
time  when  there  is  the  least  resistance  in  circuit  and 
that  the  solenoid  has  less  weight  to  raise  at  the 
beginning  of  the  stroke  of  the  core  than  after  it  is 
partially  elevated.  The  force  of  the  solenoid,  how- 
ever, increases  as  the  core  enters  it  and  its  increased 
effectiveness  is  usually  sufficient  to  compensate  for 
the  increased  weight  of  the  plunger  when  lifted. 
However,  it  may  be  preferable  to  increase  arbitrarily 
the  strength  of  the  solenoid  as  the  plunger  is  lifted 


creased  weight  that  must  be  lifted  and  sustained  by 
the  solenoid. 


FIG.    2.       LiyUID-CONTACT    VOLTAGE    REGULATOR. — 
DIAGRAM    OF    CONNECTIONS. 

and  to  this  end  auxiliary  solenoid  windings  (2')  are 
employed,  formed  by  tapping  the  coils  of  the  solen- 
oid at  different  heights.  The  taps  (20)  lead  to 
auxiliary  terminals  (20'),  provided  in  the  wall  of 
the  pot  and  at  different  elevations.  The  lowest  tap 
(20)  leads  to  the  uppermost  terminal  (20')  and  the 
upper  tap  leads  to  the  lower  terminal  (20').  The 
result  of  these  connections  is  that  when  the  mercury 
is  elevated  in  the  pot  the  upper  coils  of  the  solenoid 
will  be  practically  short-circuited  or  weakened  by 
being  thrown  into  multiple  arrangement,  while  upon 
the  elevation  of  the  plunger  and  when  the  solenoid 
needs  assistance  the  terminals  (20'),  one  or  all,  will 
be  bared  by  the  fall  of  the  mercuiy,  thereby  restor- 
ing the  corresponding  coils  to  active  series  circuit 
in    the   solenoid    to    further   compensate    for    the    in- 


The   Latest  form  of  "Handbook"  Tele- 
phone. 

Ever  since  the  enforcement  of  the  law  against  the 
operations  of  race-track  bookmakers  in  Chicago  the 
police  department  has  been  obliged  to  keep  con- 
stantly on  the  alert  to  circumvent  the  numerous 
and  ingenious  schemes  which  have  been  devised  for 
obtaining  race-track  news  to  be  used  for  gambling 
purposes.  The  telephone  has  been  used  repeatedly 
for  this  purpose,  but  owing  to  the  strict  surveillance 
of  the  police  department  with  the  co-operation  of 
the  Chicago  Telephone  Company  the  gamblers  are 
finding  it  harder  and  harder  to  conceal  the  telephone 
connections  at  the  gambling  resorts. 

Perhaps  the  latest  piece  of  apparatus  for  this  pur- 
pose is  the  one  shown  in  the  accompanying  picture, 
which   was   discovered  recently  in  a  West  Madison 


THE   LATEST   FORM   OF    "HANDBOOK"   TELEPHONE. 

Street  resort  by  Assistant  Police  Chief  Schuettler's 
gambling  detail.  The  outfit  consists  of  an  ordinary 
suit  case,  in  which  are  contained  two  complete  sub- 
scribers' telephone  sets  with  three  or  four  cells  of 
dry  battery  neatly  strapped  in  one  corner,  the  whole 
just  filling  the  case  when  packed  in  a  certain  position. 
The  two  instruments  are  in  multiple  and  terminate 
in  a  short  flexible  cord  conductor  carrying  a  plug. 
On  the  under  side  of  a  table  in  the  gambling  place 
were  sockets  or  jacks  to  fit  the  plugs,  and  the  sock- 
ets were  in  turn  connected  by  concealed  tap  wires 
to  a  line  of  the  telephone  system. 

The  operator  of  this  curious  telephone  set  would 
stroll  into  the  place  and  when  the  way  was  clear 
would  place  the  suit  case  on  the  table,  throwing  it 
open  with  the  instruments  ready  at  hand.  A  moment 
sufficed  to  insert  the  plug,  when  the  two  telephones 
were  ready  for  business.  At  the  moment  an  alarm 
was  given,  however,  the  plug  would  be  jerked  from 
its  socket,  the  instruments  replaced  and  all  that 
remained  was  a  very  innocent-looking  and  some- 
what dilapidated  suit  case.  The  picture  is  repro- 
duced herewith  by  the  courtesy  of  the  Chicago  Daily 
News. 


Central-Station  Accident  in  Chicago. 

An  accident  to  the  Chicago  Edison  Company's 
system  which,  but  for  the  prompt  and  efficient 
methods  pursued  by  the  company,  might  have  led  to 
serious  trouble  in  the  downtown  district,  occurred 
on  the  afternoon  of  December  12th  between  4:30 
and  5:15  p.  m.  At  about  half  past  four  the  lights  in 
.the  downtown  district,  which  are  fed  from  the  net- 
work by  the  Harrison  Street  station,  began  to  grow 
dim,  and  in  some  parts,  especially  along  State  Street, 
where  the  load  is  the  most  concentrated,  almost 
died  out,  causing  some  alarm  among  the  many 
shoppers  who  were  in  the  stores  at  that  hour.  The 
trouble  did  not  last  long,  however,  and  by  5  :30  p.  m. 
the  lights  were  all  burning  as  brightly  as  usual. 

Mr.  Louis  A.  Ferguson,  second  vice-president  of 
the  Chicago  Edison  Company,  made  the  following 
statement   in   relation  to   the   matter: 

"The  trouble  was  at  the  Harrison  Street  station 
and  was  caused  by  the  breaking  of  the  main  feed- 
water  line,  which  interrupted  the  supply  of  water 
to  the  boilers  and  at  the  same  time  filled  the  entire 
power  house  with  escaping  steam,  rendering  it  im- 
possible to  get  near  enough  to  the  seat  of  the  trouble 
to  immediately  ascertain  its  exact  nature.  This 
trouble,  coming  as  it  did,  just  as  the  load  was  in- 
creasing to  the  evening  maximum,  and  the  neces- 
sity of  banking  the  fires  and  cooling  off  the  furnaces 
made  it  impossible  after  the  break  was  repaired  to 
raise  the  steam  again  quickly  enough  for  this  power 
house  to  hold  its  share  of  the  heavy  supply  which 
is  required  throughout  the  city  in  the  late  afternoon 
in   winter.     Fortunately  no  one  was  injured  by  the 
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escaping  steam  and  hot  water.  The  only  sections 
of  the  city  affected  by  this  trouble  were  those  that 
were  supplied  from  the  Harrison  Street  power  house. 
There  was  no  trouble  at  the  Fisk  Street  steam-tur- 
bine power  house." 

As  fast  as  possible  after  the  break  occurred  the 
load  was  transferred  to  the  steam-turbine  plant  of 
the  Fisk  Street  station,  \vhich,  aUhough  well  loaded 
before,  carried  the  additional  load  thrown  upon  it 
as  fast  as  it  could  be  transferred. 

The  storage  batteries,  of  which  there  are  15  con- 
nected to  the  network,  rose  to  the  occasion  and 
by  their  combined  output  made  matters  very  much 
less  serious  than  they  would  have  been.  They 
kept  the  lamps  in  certain  localities  near  the  batter- 
ies lighted  during  the  whole  time,  though  the  enor- 
mous loads  at  parts  farther  away  caused  such  a 
drop  that  the  batteries  were  not  able  to  keep  all 
the  lamps  burning. 


The   Next   Convention  of  the   National 
Electric  Light  Association. 

By  John  Craig  Hammond.      _ 

Business  men,  railroad  men  and  central-station 
men  of  the  entire  West  have  joined  hands  to  wel- 
come and  entertain  the  delegates  to  the  convention 
of  the  National  Electric  Light  Association,  which 
will  be  held  in  Denver  next  June  some  time  in  the 
first  full  week. 

Last  month  the  electrical  men  met  in  the  offices 
of  the  Denver  Gas  and  Electric  Company  to  dis- 
cuss with  Ernest  H.  Davis  of  Williamsport,  Pa., 
president  of  the  national  association,  the  subject  of 
holding  the  meeting  in  a  western  city.  Denver  and 
Colorado  Springs  were  most  prominent  in  the  com- 
petition for  the  convention.  Officers  of  the  Colorado 
Springs  Chamber  of  Commerce  and  central-station 
men  from  that  city  announced  that  $5,000  had  been 
pledged  for  the  entertainment  of  the  convention 
if  their  city  was  chosen  as  the  place  of  meeting. 
That  put  the  Denver  men  on  their  mettle  and  they 
said  that  more  than  this  sum  could  be  obtained  from 
the  commercial  bodies  and  business  men  of  their 
city.  A  hot  contest  was  in  sight,  because  those  in 
the  meeting  took  sides  with  one  or  the  other  of  the 
competing  cities.     Then  came  a  compromise. 

It  was  agreed  that  Denver  should  have  the  con- 
vention— the  business  sessions — and  that  Colorado 
Springs  should  have  the  whole  convention  for  two 
or  three  days  to  entertain  the  delegates  and  show 
them  the  citj%  show  them  its  prospects.  Then  other 
cities  were  heard  from  through  the  men  who  wish 
to  see  them  progress.  Many  of  these  will  entertain 
small  parties  of  delegates.  Mr.  Davis  was  pleased. 
He  returned  to  the  E^st.  Then  he  wrote  to  Henry 
L.  Doherty,  president  of  the  Denver  company,  ask- 
ing him  to  act  as  the  representative  of  the  associa- 
tion in  the  West,  to  take  charge  of  the  arrangements. 
Mr.  Doherty  invited  the  business  men,  the  railroad 
men  and  the  central-station  men  to  meet  with  him. 
They  assembled  in  Denver  on  November  28th,  more 
than  a  hundred  of  them.  Those  who  could  not  come, 
wrote,  pledging  their  support. 

The  business  men  told  those  assembled  that  they 
were  ready  to  give  generous  support.  Commercial 
organizations  of  Denver  and  other  cities  in  Colorado 
pledged  their  support.  The  railroad  men  said  that 
low  rates  could  be  considered  as  granted,  though 
still  lower  tariffs  might  be  obtained  from  the  rate- 
making  board  later.  They  said  that  one  fare  from 
Chicago,  St.  Louis  and  points  in  their  territory 
was  a  certainty,  with  a  fare  and  one-third  from 
points  farther  east  to  these  cities.  The  hotel  men 
said  that  charges  would  not  be  increased  and  that 
special  efforts  would  be  made  to  care  for  the  dele- 
•  gates  and  visitors. 

One  of  those  present  suggested  that  the  attend- 
ance might  be  reduced  because  of  the  distance  of 
Denver.  His  statement  was  met  very  promptly 
with  the  answer  that  the  natural  growth  of  the 
association  would  be  the  first  offset  to  a  decrease 
from  the  attendance  at  Boston,  where  the  last  con- 
vention was  held.  Then  the  point  was  brought  out 
that  there  is  something  new  to  offer  the  delegates 
in  the  West — new  kinds  of  plants;  that  is,  new  to 
most  of  the  members  of  the  association ;  new  ways 
of  using  electricity  peculiar  to  the  country,  and 
opportunities  for  new  plants.  The  desire  of  every- 
one to  see  a  portion  of  the  country  not  before  vis- 
ited was  set  forth  as  another  strong  factor. 

Then  Mr.  Doherty  informed  the  meeting  that 
he  knew  that  the  members  of  the  association  would 
be  entertained  better  than  they  had  ever  been;  that 
he  had  received  assurances  of  co-operation  that  made 
this  certain,  and  finished  by  saying  that  not  less  than 
$7  would  be  spent  on  every  person  in  attendance 
in  Denver  alone.  As  the  final  action  of  this  general 
entertainment  committee  Mr.  Doherty  and  two 
others  were  empowered  to  nominate  the  active  com- 
mittees and  to  arrange  for  further  meetings  of  the 
general  body  and  the  smaller  groups  of  men. 


Following  is  the  membership  of  the  general  com- 
mittee : 

Orson  Adams,  Grand  Junction  Electric  and  Gas  Company, 
Grand  Junction,  Colo.;  William  Mayher,  Greeley  Power  and 
Light  Company,  Greeley,  Colo.;  W.  E.  Rensliaw,  Scaton 
Mountain  Electric  Light,  Heat  and  Power  Company,  Idaho 
Springs,  Colo.;  F.  C.  Webber,  Leadville  Gas  and  Electric 
Company,  Leadville,  Colo.;  P.  N.  Nunn,  Telluride  Power 
Company,  Telluride,  Colo.;  R.  S.  Campbell,  Utah  Light  and 
Railway  Company,  Salt  Lake  City,  Utah;  John  Martin,  Cali- 
fornia Gas  and  Electric  Company,  San  Francisco;  A.  Pol- 
lock, San  Francisco  Gas  and  Electric  Company;  F.  E.  War- 
ren, Cheyenne  Fuel  and  Power  Company,  Cheyenne,  Wye; 
C.  F.  Brown,  Roaring  Fork  Electric  Light  and  Power  Com- 
pany, Aspen  Colo.;  William  T.  Wallace,  Colorado  Electric 
Power  Company,  Canon  City,  Colo.;  Herman  Webber,  La 
Bella  Electric  Company,  Cripple  Creek,  Colo.;  C.  H.  Peters, 
Durango  Light  and  Power  Company,  Durango,  Colo.;  George 
B.  Tripp.  Colorado  Springs  Electric  Company,  Colorado 
Springs,  Colo.;  Charles  Neely,  Fremont  Electric  "Light  Com- 
pany, Florence,  Colo.;  M.  T.  Morrill,  electric  light  company. 
Golden,  Colo.;  F.  P.  Dewey,  electric  light  company,  George- 
town, Colo. ;  Gen.  Fred.  Walsen,  electric  light  coranany, 
Idaho  Springs,  Colo.;  H.  R.  Wray,  Chamber  of  Commerce, 
Colorado  Springs,  Colo.;  J.  F.  Vaile,  electric  light  company, 
Pueblo,  Colo.;  E,  J,  Temple,  electric  light  company,  Boulder, 
Colo.;  D.  O.  Freyberger,  electric  light  company,  Loveland, 
Colo. ;  John  Doss,  electric  light  company,  Ouray,  Colo. ;  C.  Y. 
Breck,  Telluride  Electric  Light  and  Power  Company,  Tel- 
luride, Colo. ;  Nelson  Rhoades,  Arapahoe  Electric  Light  and 
Power  Company,  Littleton,  Colo.;  W.  F.  Jones,  Gold  Belt 
Consolidated  Electric  Company,  Victor,  Colo.;  J.  B.  Wiggen- 
horn,  Florence  and  Cripple  Creek  Railroad  Company,  Cripple 
Creek,  Colo.;  G.  E.  Sethman,  Meeker  Light,  Heat  and  Power 
Company;  C.  W.  Badgley,  Crested  Butte  Light  and  Water 
Company. 

Gen.  Irving  Hale,  General  Electric  Company;  O.  B.  Kohl, 
Lacombe  Electric  Company;  John  Brannan,  Lacombe  Elec- 
tric Company;  J.  H.  Waters,  La  Bella  Electric  Company; 
S.  W.  Cantrill,  Denver  Tramway  Company;  J.  A.  Beeler, 
Denver  Tramway  Company;  T.  B.  Stearns,  Stearns-Rogers 
Manufacturing    Comoany :    Maj.    S.    K.    Hooper,    Denver  and 


Entertainment— Philip  Cross,  chairman;  F.  W. 
Frueauff,  W.  E.  Bridgman,  T.  B.  Stearns,  G.  W. 
Vallery,  G.  B.  Tripp,  H.  R.  Wray,  R.  W.  Speer, 
Gen.   Fred  Walsen. 

Hotels— W.  J.  Barker,  chairman ;  J.  J.  Hernan,  J. 
J.  Cooper,  J.  F.  Vaile,  S.  W.  Cantrill,  H.  L.  Wool- 
fenden,  Philip  Cross. 

Advertising—John  Craig  Hammond,  chairman; 
John  McNamara,  T.  E.  Fisher,  S.  K.  Hooper,  J.  F. 
Vallery,  N.  M.  Tabor,  D.  H.  Hoops,  J.  J  Joslin, 
D.  C.  MacWaters,   Charles  B.  Sloat. 

Xolorado    Springs— George    B.    Tripp    and    H.    R. 
Wray. 

J.  Charles  Andrews  is  secretary  of  all  committees. 
His  address  is  care  the  Denver  Gas  and  Electric 
Company,   405    Seventeenth   Street,   Denver. 


San  Francisco  Street-railway  Service  to 
be  Operated  by  Current  from  Long- 
distance Transmission. 

It  has  been  decided  by  the  officials  of  the  United 
Railroads  of  San  Francisco  to  do  away  with  the 
local  generating  plants  and  utilize  the  power  of  the 
California  Gas  and  Electric  Corporation  for  the  op- 
eration of  all  its  various  electric  lines.  According 
to  the  contract  just  signed  by  the  United  Railroads 
and  the  .power  company,  the  latter  will  furnish  and 
deliver  to  the  railroad  sub-stations  sufficient  power 
for  all  of  its  purposes,  thus  permitting  the  shutting 
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Rio  Grande  Railway;  J.  F.  Vallery,  Burlington  Route;  W.  E. 
Bridgman,  H.  J.  Mayham  Investment  Company;  E.  R.  Grif- 
fin, Union  Pacific  Railroad;  C.  L.  Wellington,  Colorado  and 
Southern  Railroad;  D.  H.  Hoops,  Chicago  and  Northwestern 
Railroad;  G.  W.  Vallery,  Colorado  Midland  Railway;  H.  B. 
Kooser,  Missouri  Pacific  Railway;  W.  J.  Jones,  Denver, 
Northwestern  and  Pacific  Railway;  Charles  B.  Sloat,  Rock' 
Island  Railway;  J.  P.  Hall,  Santa  Fe  Railroad;  D.  C. 
MacWatters.  Cripple  Creek  Short  Line;  Fred  H.  Bostwick, 
Hendrie  &  Bolthoft;  J.  C.  Poole,  Stanlev  Electric  Corapanv; 
H.  L.  Woolfenden,  Gilbert  Wilkes  &  Co.;  R.  D.  Marthens, 
Nernst  Lamp  Co. ;  Mayor  R.  W.  Speer,  E.  S.  Kassler,  Mont- 
rose Electric  Light  and  Power  Company;  J.  J.  Cooper  and 
J.  W.  Stearns,  Mountain  Electric  Company;  Edward  C. 
Means,  Adams-Eagnall  Electric  Company;  Edward  Pool, 
American  Steel  and  Wire  Company;  J.  D.  Jackson,  Western 
Electric  Company;  W.  P.  Carstarphen,  Carstarphen  Electric 
Company;  H.  W.  Lawrence,  New  England  Electric  Company; 
P.  J.  Brown,  General  Electric  Company;  R.  F,.  Miller, 
Crocker-Wheeler  Company;  Charles  S.  Onderdonk,  Onder- 
donk  Manufacturing  Company;  R.  E.  Sullivan,  Frank  W. 
Frueauff,  Henry  L.  Doherty,  C.  W.  Humphrey,  W.  J. 
Barker,  E.  T.  Sayer,  C.  N.  Stannard,  Rufe  Gentry,  John 
Craig  Hammond,  J.  Charles  Andrews,  Denver  Gas  and  Elec- 
tric Company;  William  Maher,  Albany  Hotel;  A.  R.  Hall, 
Capital  Lamp  Company;  C.  H.  Speers,  Colorado  Midland 
Railroad;  J.  F.  Callbreath,  J.  S.  Temple  and  Arthur  Williams, 
Chamber  of  Commerce;  J.  J.  Hernan  and  N.  M.  Tabor,  Hotel 
Men's  Association;  Armour  C.  Anderson  and  John  Mc- 
Namara, Real  Estate  Exchange;  J.  J.  Joslin,  George  Gano, 
Merchants'  Protective  Association;  W.  S.  Iliff,  C.  K.  Dur- 
bin,  G.  W.  Cook,  James  Williams,  Thomas  Smith,  J.  J. 
Henry,  B.  K.   Sweney,  all  of  Denver. 

Following  are  the  committees  as  announced  by 
the  three  men  chosen  to  select  members : 

Executive — Henry  L.  Doherty,  chairman;  F,  W. 
Frueauff,  vice-chairman ;  G.  B.  Tripp,  H.  R.  Wray, 
J.  A.  Beeler,  T.  B.  Stearns,  J.  F.  Callbreath,  Armour 
C.  Anderson,  Gen.   Fred  Walsen. 

Transportation — George  W.  Cook,  chairman;  J.  S. 
Temple,  Major  S.  K.  Hooper,  J.  F.  Vallery,  E.  R. 
Griffin,  H.  R.  Wray,  C.  L.  Wellington,  George  F. 
Porter. 

Finance — George  W.  Gano,  chairman ;  George  B. 
Tripp,  vice-chairman;  Gen.  Irving  Hale,  J.  W. 
Stearns,  C.  K.  Durbin,  J.  A.  Beeler,  J.  J.  Hernan, 
J.  F.  Callbreath,  Armour  C.  Anderson,  Gen.  Fred 
Walsen,  John  Craig  Hammond,  G.  W.  Cook,  J.  H. 
Waters. 


down  of  the  present  generating  plants.  The  new 
arrangement  will  be  in  force  January  i,  1906.  The 
power  will  be  generated  at  the  various  power  sta- 
tiqns  of  the  California  Gas  and  Electric  Corpora- 
tion in  the  Sierras  and  brought  to  San  Francisco 
over  long-distance  transmission  lines. 

The  power  needed  for  the  operation  of  the  lines 
lying  north  of  Market  Street  and  between  'the  bay 
and  the  ocean,  including  the  park  and  ocean  line 
south  of  Golden  Gate  Park,  will  be  delivered  to  and 
distributed  from  the  sub-station  at  Turk  and  Fill- 
more Streets.  The  current  necessary  to  operate  the 
north  end  of  the  San  Mateo  line,  the  Ingleside  line 
and  part  of  the  Mission  Street  line  will  be  delivered 
at  the  Geneva  Avenue  sub-station.  The  power  for 
the  operation  of  the  southern  end  of  the  San  Mateo 
hne  will  be  distributed  from  the  Millbrae  sub-sta- 
tion. The  present  large  direct-current  generator 
station  at  Bryant  and  Alameda  streets  will  be  con- 
verted into  a  sub-station  to  care  for  the  territory 
now  supplied  by  it.  It  has  not  been  decided  yet 
what  disposition  will  be  made  of  the  rest  of  the 
local  power  houses. 

To  prevent  any  interruption  in  the  service  through 
damage  to  the  long  transmission  lines,  the  California 
Gas  and  Electric  Corporation  will  establish  a  gas- 
engine  plant  capable  of  generating  the  required  cur- 
rent on  short  notice.  The  California  Gas  and  Elec- 
tric Corporation  now  owns  seven  waterpower  stations 
in  various  parts  of  the  Sierra  Mountains.  Elfctra 
station  in  Amador  County  has  a  capacity  of  20,000 
kilowatts.  The  De  Sabla  in  Butte  County  is  ca- 
pable of  developing  14,000  kilowatts,  and  Colgate  in 
Yuba  County  develops  9,420  kilowatts.  Four  other 
stations  have  a  combined  capacity  of  7.400  kilowatts. 

G.  P.  M. 
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The  next  telcplioiu-  convention  is  likely  to  be 
hcltl  by  the  two  Indept^ndent  associations,  the  Iit- 
terstatc  and  the  National,  iniited.  At  tbe  convention 
of  t!ie  Interstate  association  in  Chicago  this  week 
a  committee  was  appointed  to  confer  with  a  similar 
one  from  the  National  association,  witii  full  power 
10  act.  to  make  arrangements  for  the  consolidation 
of  the  two  associations.  Such  arrangements  having 
been  perfected,  it  is  understood  that  the  joint  com- 
mittee is  to  name  the  time  and  place  of  the  next 
convention  and  that  it  be  a  joint  meeting  of  the 
two  bodies.  Another  important  feature  of  the  con- 
vention just  closed  was  the  action  taken  toward 
gaining  an  entrance  for  the  Independent  long-dis- 
tance telephone  systems  into  Chicago,  to  connect 
with  the  automatic  system  now  in  operation  in  the 
city.  This  is  an  important  matter  to  all  Independent 
operators,  and  its  accomplishment,  which  seems  prob- 
able, will  mark  an  epoch  in  the  evolution  of  long- 
distance Independent  telephony.  The  convention  just 
closed  was  a  success,  although  a  controversy  between 
many  of  the  Independent  manufacturers  and  one  or 
two  of  the  officers  of  the  association  made  the  ex- 
hibits of  apparatus  few  in  number.  The  attendance 
was  good,  probably  250  representatives  of  operating 
companies  being  present.  The  members  were  mani- 
festly eager  for  information  concerning  the  proper 
methods  of  managing,  constructing  and  op.erating 
exchanges,  and  this  may  suggest  to  those  having 
charge  of  future  conventions  the  wisdom  of  a  good 
numoer  of  technical  papers.  A  strong  list  of  officers 
w-as  chosen  to  lead  the  association  in  the  carrying 
out  of  the  consolidation  proceedings,  a  move  which 
Mr.  Barnhart  and  Mr.  Coleman,  the  retiring  presi- 
dent and  secretary,  have  worked  hard  to  accomplish. 


If  the  daily  newspapers  are  well  informed — and 
sometimes  they  are — there  is  now  more  substance 
than  ever  before  to  the  hope  that  the  University  of 
Chicago  will  establish  a  school  of  engineering.  The 
prospect  is  still  rather  hazy,  but  somebody  seems 
to  have  told  somebody  else  that  it  was  a  pretty 
shrewd  guess  that  Mr.  Rockefeller  had  given  Dr. 
Harper  a  matter  of  two  or  three  million  dollars — 
charmingly  indefinite,  this  anticipatory  talk  of  large 
money  donations ! — to  establish  such  a  school.  So 
the  hope  is  still  but  a  hope,  although  projects  such 
as  this  often  have  a  mysterious  way  of  becoming 
imperfectly  known  in  advance  of  official  announce- 
ment. It  is  to  be  hoped  that  this  is  the  fact  in  this 
case. 

Chicago,  with  its  large  population  and  populous 
contiguous  territory,  should  easily  sustain  another 
engineering  school  of  the  first  class.  In  the  past 
there  has  been  talk  of  the  affiliation  of  the  strong 
and  useful  Armour  Institute  of  Technology  with 
the  university  as  its  engineering  school,  but  specu- 
lation of  this  character  has  not  been  rife  of  late. 
At  any  rate,  two  schools  would  be  better  than  one. 
In  the  matter  of  education,  technical  and  otherwise, 
one  must  not  regard  institutions  engaged  in  the  same 
line  of  work  as  competitive  in  the  sense  that  grocery 
stores  on  adjacent  street  corners  are  competitive. 
The  emulation  should  be  on  the  high  basis  of  mighty 
striving  for  the  diffusion  of  knowledge,  that  the 
community,  the  nation,  and  finally  the  world  may 
be  benefited.  In  a  country  like  ours  and  in  the  pres- 
ent age,  manual  and  technical  training  is  of  the 
greatest  importance  in  all  grades  from  the  kinder- 
garten to  the  university.  No  great  university  in 
America  can  be  an  educational  center  of  the  first 
rank,  well  rounded,  without  an  engineering  school. 
Engineering  is  the  art  of  doing  things  on  scientific 
principles.  Americans  pride  themselves  on  their 
practical  facility  for  doing  things.  They  are  de- 
manding the  best  scientific  training  to  supplement 
their  native  ability.  Recognizing  this  situation,  as 
it  must,  the  University  of  Oiicago  cannot  much 
longer  defer  the  establishment  of  its  engineering 
department. 


most  important.  Sir  Joseph  Swan,  regarded  in  Eng- 
land as  one  of  the  "grand  old  men"  of  the  electrical 
profession,  illustrated  this  when  he  was  asked  not 
long  ago  by  an  interviewer  for  the  official  organ  of 
the  Faraday  Society  of  London  what  he  considered 
10  be  the  most  important  and  valuable  of  the  appli- 
cations of  electrochemistry.  Very  naturally  Sir 
Joseph  answered  that  the  largest  of  such  applica- 
tions is  undoubtedly  copper  refining.  Which  is  th.; 
most  important  it  is  difficult  lo  say ;  many  processes 
are  competing  for  the  honor  of  that  distinction 
.'^mong  the  lunnerous  applications  of  electrochem- 
istry to  metallurgy,  perhaps  the  most  imporlaft 
after  copper  refining  is  that  which  has  brought 
within  easy  reach  of  the  public  what  50  years  ago 
was  in  the  popular  sense  a  new  and  rare  metal- 
aluminum.  Few  realize  how  the  aluminum  indus- 
try has  grown  or  the  point  it  has  reached  at  the 
present  time,  when  there  is  electrically  produced 
and  used  for  an  immense  variety  of  purposes  be- 
tween 10  and  20  tons  of  aluminum  every  day.  Fifty 
years  ago  aluminum  was  equal  in  cost  to  silver. 
It  now  competes  in  point  of  economy  with  copper. 
"You  alluded  to  the  application  of  electricity  to 
the  alkali  and  chlorine  manufacture,"  added  Dr. 
Swan.  "These  are  very  important  branches  of  the 
electrochemical  industry,  and  no  doubt  susceptible  of 
development,  but  it  must  be  remeinbered  that  that 
is  restricted  by  a  limited  demand.  In  close  relation- 
ship to  this  is  the  largely  extended  manufacture 
of  sodium,  due  to  the  employment  of  the  electrolytic 
inethod.  Then  we  must  not  forget  the  manufacture 
of  calcium  carbide." 

Thus  a  cursory  survey  of  the  spread  of  elec- 
trochemical processes  shows  the  great  value  of 
these  methods,  which  are,  while  comparatively  new, 
yet  quite  old  in  principle,  for  the  origin  of  electro- 
chemistry is  traced  to  Volta.  Especially  where 
power  is  cheap  and  plentiful,  as  in  the  vicinity  of 
waterpowers,  do  these  processes  flourish,  and  it  can- 
not be  doubted  that  the  development  of  eleclrochein- 
istry  is   destined  to  show  still  greater  triumphs. 


Electruchemistrv  is  not  only  one  of  the  most 
interesting  of  the  fields  of  industrial  endeavor  into 
which    electricity    enlcrs,    but    it    is    also   one   of    the 


As  TR.\NSMissiON  lines  become  longer  and  volt- 
ages higher  the  question  naturally  arises.  What  is 
the  maximum  distance  to  which  power  may  be  trans- 
mitted on  a  commercial  basis?  Primarily,  of  course, 
there  are  two  factors  which  in  the  broadest  sense 
will  determine  this  question.  These  are  the  cost 
of  power  at  the  generating  station  and  the  price 
that  can  be  obtained  at  point  of  delivery.  The  dif- 
ference between  these  two  elements  must  cover  the 
cost  of  transmission,  the  interest  on  investment  and 
the  profit.  In  a  general  way  it  appears  that  the  an- 
nual cost  per  kilowatt  for  transmitting  power  may 
be  continually  reduced  by  increasing  the  amount 
of  power  transmitted,  in  all  directions  except  the 
cost  per  kilowatt  due  to  line  conductors,  which  can- 
not be  reduced.  The  limiting  distance,  therefore, 
will  depend,  finally,  upon  the  cost  of  line  conductors 
and  upon  that  alone.  In  a  paper  prepared  for  the 
next  meeting  of  the  American  Institute  of  Electricil 
Engineers,  Mr.  Ralph  D.  M'ershon,  an  engineer  par- 
ticularly well  qualified  to  discuss  the  subject,  has 
brought  out  this  fact  plainly  and  then,  after  making 
a  number  of  assumptions  which  seem  to  be  fairly 
taken,  he  has  arrived  at  a  series  of  general  equa- 
tions expressing  the  relations  between  the  distance 
of  transmission  and  the  quantities  which  govern  it. 
By  inserting  in  these  equations  various  coefficients 
as  to  the  purchase  price  and  selling  price  a  series 
of  curves  has  been  drawn,  and  from  these  some 
interesting  conclusions  may  be  derived. 

The  maximum  amount  of  power  dealt  with  in  the 
paper  is  500,000  kilowatts,  probably  too  high  to  be 
seriously  dealt  with  at  the  present  time.  However, 
200,000  to  300,000  kilowatts  is  within  the  range  of 
immediate  possibility,  and  it  would  probably  require 
a  net  revenue  of  12  per  cent.,  not  alone  for  divi- 
dends, but  also  as  a  protection  to  bonds.  Under 
these  conditions  the  limiting  distance  may  be  taken 
at  550  miles.  It  also  appears  that  the  voltage  will 
be  fixed,  not  by  atmospheric  losses,  but  by  economic 
conditions.  The  author  has  gone  about  his  work 
in  a  very  capable  and  thorough  manner,  and  the 
various  factors  which  are  used  in  deducing  the 
equations  which  he  has  arrived  at  as  the  basis  of 
his  conclusions  seem  to  have  taken  into  consideration 
every  element  which  can  effect  the  final  results. 
The  paper  is  valuable  in  itself  and  should  bring 
out  a  gootl  discussion. 
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INTERSTATE  INDEPENDENT  TELEPHONE  ASSOCIATION. 


The  fourth  annual  convention  of  the  Interstate 
Independent  Telephone  Association  of  America  was 
called  to  order  in  the  banquet  hall  of  the  Auditorium 
Hotel,  Chicago,  on  December  13th  at  2:30  p.  m., 
with  President  Henry  A.  Barnhart  of  Rochester, 
Ind.,  in  the  chair.  The  attendance  was  the  largest 
vi  any  opening  session  of  any  previous  meeting  of 
the  association,  and  there  were  many  new  faces,  as 
well  as  more  familiar  ones,  indicating  a  lively  in- 
terest in  the  proceedings  to  follow.  There  was  a 
notable  absence  of  exhibits  at  the  convention,  only 
a  few-  of  the  manufacturers  and  supply  men  making 
a  display  of  apparatus. 

Before  taking  up  the  regular  programme  which 
had  been  prepared.  President  Barnhart  asked  if 
anyone  had  anj-thing  of  a  preliminary  nature  which 
should  be  taken  up.  E.  j\l.  Coleman  of  Louisville, 
Ky.,  secretary  of  the  association,  responded  with 
a  suggestion  that  the  chairman  appoint  three  mem- 
bers to  serve  as  a  credentials  committee  and  to 
assist  the  secretary-,  in  accordance  witli  a  resolution 
passed  at  the  last  convention  of  the  association, 
which  provides  that  admission  to  the  sessions  of 
the  association  be  by  properly  approved  credentials. 
This  committee,  as  appointed,  consisted  of  Walter 
Matthews  of  Mavsville,  Ky..  P.  C.  Holdoegle  of 
Rockwell  Citv-,  Iowa,  and  William  J.  Fee  of  JMil- 
ford,  Ohio.  jlr.  Holdoegle  moved  that,  for  obvious 
reasons,  the  word  "executive"  be  inserted  before 
the  word  '■sessions"  in  that  part  of  the  resolution 
passed  at  the  last  convention  relating  to  credentials, 
and  which  reads  as  follows :  "Resolved,  That  at 
future  conventions  no  one  be  admitted  to  the  ses- 
sions of  the  association  except  upon  presentation 
to  a  regularly  appointed  doorkeeper  of  a  certificate 
bearing  the  indorsement  of  the  company  or  firm  he 
represents  and  further  indorsed  by  the  secretary 
of  the  association."     The  motion  prevailed. 

President  Barnhart  then  delivered  the  annual  ad- 
dress of  the  president.  He  spoke  clearly  and  with 
a  dignity  befitting  the  office  he  holds. 

President  Barnhart's  Address    (.Abstract). 

In  an  address  before  our  convention  of  one  year 
ago  the  importance  of  our  having  connection  with 
Chicago  and  Chicago  with  our  multiplied  thousands 
of  enterprising  telephone  subscribers  was  urged,  ap- 
plauded by  the  convention  and  approved  by  the 
press  and '  people  of  the  city.  But  the  conditions 
of  isolation  stand  precisely  the  same  today  and 
the  imperativeness  of  this  mutual  need  is  more 
pressing  than  ever  before.  We  have  St.  Louis,  Min- 
neapolis, St.  Paul,  Cincinnati,  Louisville,  Indianap- 
olis, Cleveland,  Toledo  and  Detroit.  Why  can't  we 
have  Oiicago  connections  and  thereby  bridge  the 
last  chasm  in  the  Central  West  which  bars  perfection 
in  convenience  and  efficiency  in  long-distance  tele- 
phone service? 

The  fixed  programme  for  the  daily  sessions  of  this 
convention  is  before  you  and  in  its  pages  you  will 
observe  that  topics  vita!  to  our  business  welfare 
and  to  the  welfare  of  the  telephone-using  public  are 
listed  and  assigned  to  men  of  broad  intelligence 
and  practical  experience  for  presentation  and  to 
you.  sirs,  for  effective  consideration.  Some  of  these 
iiave  to  do  with  the  theory  and  practice  of  successful 
telephone  endeavor;  some  invite  consideration  of  the 
law  and  the  liberty  of  our  vocation ;  some  suggest 
the  duty  of  operator  to  public  and  public  to  oper- 
ator; some  will  point  out  the  needs  of  broader  and 
better  facilities  for  handling  our  business  at  home 
and  abroad;  and  most  important  of  all,  some  raise 
the  danger  signal  against  marching,  heedlessly,  into 
future  embarrassment  and  ultimate  trouble  by  trust- 
ing manufacturers  who  would  betray  us  to  the 
enemy  for  a  mess  of  pottage. 

A  great  railroad  system  in  this  country  once 
asked  the  public  for  a  suggestion  of  a  forceful 
warning  to  travelers  w-ho  crossed  the  right-of-way 
in  jeopardy  of  passing  trains.  Many  answers  were 
received,  but  on  one  the  management  unanimously 
agreed.  It  was,  "Stop;  look;  listen."  Have  j-ou 
thought  of  such  precaution  in  the  heavy  and  con- 
stant investments  you  are  making  in  the  Independent 
telephone  field?  If  you  have  not  and  are  travel- 
ing heedlessly  toward  the  Bell  Telephone  Com- 
pa"ny's  audacious  and  selfish  right-of-way,  I  beseech 
you  to  "stop,  look  and  listen."  The  very  life  of  our 
existence  in  a  most  commendable  and  promising 
enterprise  may  depend  upon  our  discretion  in  the 
matter  of  guarding  well  against  the  fnachinations 
and  deceptive  intrigues  of  a  business  competitor 
that  has  shown  us  no  consideration  other  than  in- 
timidation and  arrogant  and  destructive  competition. 
We  may  survive  as  Independents  by  buying  Bell- 
made  aoparatus  and  by  subscribing  and  paying  for 
Independent  telephone  periodicals  which  publish  page 
after  page  of  Bell  advertisements  and  covertly  put 
Bell  arguments :  but  that  we  are  constantly  sti-ength- 
ening  the  enemy  by  doing  so  must  be  so  plain  that 
a  wavfaring  man,  though  a  fool,  would  readily  dis- 
tinguish the  folly  and  the  danger  of  doing  so.  It 
is  said  that  he  that  seeth  and  belicveth  not  shall 
be  damned  for  words  to  that  effect),  and  he  ought 
to  be  (figuratively  speaking)  if  he  is  an  Independent 
operator  who  depends  on  Independent  connections. 
Independent  support  and  Independent  protection  and 
then  gives  his  patronage  and  the  destiny  of  his  busi- 
ness to  the  Bell  company. 

Gentlemen,  we  are  here  for  business,  and  we  have 
tried    to    arrange    our   programme    so   you    will    not 


only  have  full  opportunity  to  participate  in  the  de- 
liberations and  conclusions  of  the  convention,  but 
you  may,  here  in  comfort,  have  ample  time  to  ex- 
amine apparatus  and  supplies,  make  new  acquaint- 
ances, renew  old  ones  and  profit  not  only  by  what 
you  hear  but  what  you  see. 

Following  the  applause  which  greeted  the  presi- 
dent's address,  E.  M.  Coleman  read  his  report  as 
secretary  of  the  organization. 

Secretary  Coleman's  Report   (Abstract). 

It  is  only  necessary  to  repeat  briefly  the  salient 
points  mentioned  or  discussed  in  the  official  report 
of  1903,  namely :  the  three  distinct  lines  of  attack 
instituted  and  deeply  laid  plans  to  be  carried  out  by 
the  Bell  Telephone  Company  in  its  attempt  to  break 
down  all  competition,  and  thus  again  give  the  octo- 
pus full  sway  in  its  unwarranted  oppression  of  the 
public,  to  wit : 

1.  By  securing  control  of  Independent  telephone- 
operating  companies,  or  the  one  which  serves  as 
the  center  of  a  cluster  of  operating  companies, 
tliereby  destroying  the  efficiency  of  the  whole  cluster. 

2.  The  attempt  to  enter  and  control  the  long-dis- 
tance business  of  this  country,  thus  placing  the  oper- 
ating companies  and  the  public  at  their  mercy. 

3.  And  last,  but  not  least,  the  deepest-laid  plot  of 
them  all — the  one  which  would  be  easiest  to  carry 
into  effect  and  which  would  cost  the  Bell  company 
far  less  money  in  the  aggregate  than  either  of  the 
two  schemes  mentioned  above — and  that  is  to  secure 
the  controlling  influence,  or  powder  to  dominate  or 
manipulate,  the  Independent  manufacturing  interests 
in  this  country. 

The  advisability  or  wisdom  of  trying  to  conceal, 
or  hide,  or  cover  up,  the  conditions  that  exist  and 
the  events  that  have  transpired  that  affect  your 
personal  interest  as  well  as  your  organized  interest 
since  your  last  annual  convention  is  not  apparent 
to  those  who  have  been  in  touch  with  what  has 
transpired. 

The  first  law  of  nature,  as  well  as  the  highest  law 
of  man,  is  self-preservation  and  self-protection,  and 
there  can  be  no  legitimate  reason  why  official  lips 
should  be  closed  and  silence  be  the  watchword  when 
the  facts  are  so  apparent  and  the  effects  so  potent 
relative  to  your  own  business  interests,  and  espe- 
cially wdien  your  competitor  knows  all  too  well. 

Again,  official  position,  responsibilities  and  obliga- 
tion demand  that  you  should  know  the  exact  status 
of  affairs  calculated  to  affect  your  own  business. 
and  official  duty  is  not  performed  when  facts  are 
withheld  that  do  affect  your  business,  especially  if 
the  tendency  is  to  do  hurt. 

It  is  presumed  that  no  man  connected  with  this 
organization,  either  in  the  capacity  of  a  representa- 
tive, delegate  or  official,  has  any  inclination,  much 
less  is  it  the  choice  of  anyone  to  enter  into  any  con- 
tention, struggle,  fight  or  warfare  against  the  inter- 
ests of  anyone  else  in  any  line  of  activity  connected 
with  the  Independent  movement,  yet  it  is  due  you  to 
know  and  it  becomes  my  obligation  to  tell  you 
that  certain  manufacturing  concerns  in  this  country 
undertook  more  than  a  year  ago  to  devise  ways 
and  means  by  which  this  organization  should  be 
demoralized  or  its  eft'ectiveness  as  an  organization 
should  be  destroyed. 

Your  last  convention  demonstrated  that  their  at- 
tempt at  the  meeting  of  1903  was  a  failure,  but  in 
due  time  the  same  or  similar  schemes  looking  to 
the  same  end  were  again  instituted  on  a  broader 
scale  to  the  extent  that  those  who  seemed  so  spe- 
cifically interested  in  an  attempt  to  destroy  your  or- 
ganization branched  out  in  due  time  in  the  inaugura- 
tion of  a  regular,  systematic  boycott ;  therefore 
opened  up  correspondence  with  the  various  manufac- 
turing concerns  and  supply  houses  in  this  country, 
using  their  personal  influence  in  an  effort  to  prevent 
those  concerns  located  outside  of  Chicago  from  mak- 
ing exhibits  at  this  convention,  their  plan  being  that 
if  they  could  keep  the  manufacturers  and  supply 
houses  from  making  exhibits  at  this  convention  they 
would  so  cripple  the  convention  financially  that  ulti- 
mate annihilation  and  disintegration  would  be  the 
lesult,  and  hence  their  designs  accomplished. 

Isn't  it  a  strange  picture,  isn't  it  a  paradoxical 
proposition  for  you  to  undertake  to  comprehend, 
how  it  is  and  why  it  is  that  certain  manufacturing 
interests  should  undertake  to  demoralize  and  destroy 
your  organization  in  the  United  States?  The  or- 
ganization of  the  very  people  from  whom  they  get  all 
their  revenues,  to  whom  they  must  sell  all  their 
products,  and  from  whom  they  have  realized  their 
vast  profits? 

These  brief  statements  and  suggestions  are  made 
simply  that  you  may  be  brought  to  a  point  to  stop, 
and'  think,  and  to  appreciate  properly  the  attitude 
in  which  you  are  placed,  and  duly  contemplate  what 
the  future  may  possibly  have  in  store  for  you  and 
your  business  and  your  investments. 

So  determined  have  certain  parties  been  in  their 
deeply  laid  plans  to  thwart  the  purposes  of  your 
organization  that  secret  conferences  and  meetings 
have  repeatedly  been  held,  devising  ways  and  means 
by  which  this  organization  could  be  killed. 
'  Let  this  report  speak  plainly  and  boldly,  because 
your  money  is  at  stake  and  the  obligation  of  an 
official  is  to  point  out  to  you  just  the  conditions 
that  exist  right  now  in  your  own  channels  of  busi- 
ness. 

It  is  a  lamentable  condition  if  the  time  has  come 
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when  the  official  of  an  organization  of  this  char- 
acter cannot  perform  his  functions  as  such  and 
cannot  carry  out  your  instructions  as  an  organiza- 
tion without  being  condemned  and  criticised  an^i 
persecuted  because  he  undertakes  the  performance 
of  the  duties  and  powers  delegated  to  him  by  you 
when  in  annual   convention  assembled. 

But,  to  more  pleasing  matters  to  be  considered. 
The  growth  of  the  Independent  movement  in  this 
country  is  already  phenomenal.  Today  the  Inde- 
pendent people  of  this  country  have  over  3,000,000 
telephones  in  service,  while  the  Bell  people  only 
claim  1,270.000.  Your  toll-Hne  systems  are  being 
rapidly  built  and  extended  all  over  this  country 
until  soon  a  complete  network  will  bless  every  town 
and   city  with  connection  with  the  outside  world. 

In  round  numbers  140,000  pieces  of  literature  have 
been  mailed  out  from  the  secretary's  headquarters 
during  the  convention  year  1904. 

The  pressing  demands  upon  the  official  secretary 
have  been  so  great  until  the  plan  of  reorganization 
mapped  out  by  your  special  committee  during  the 
year  becomes  absolutely  essential  for  the  proper 
conduct    of   your   organized   business. 

And  the  financial  burden  of  taking  care  of  the 
expenses  from  one  convention  to  another  becomes 
rather  heavy. 

You  will  admit  the  necessity  of  a  reorganized 
plan  when  you  are  made  aware  of  the  fact  that  it 
costs  your  secretary  out  of  his  own  pocket  from 
S800  to  $i,SC0  per  year  to  defray  the  necessary  ex- 
penses of  your  association.  This  burden,  under 
the  old  plan  of  organization  rested  upon  him,  and 
upon  his  efforts  principally  in  making  the  next  suc- 
ceeding convention  a  success,  could  any  assurance 
be  based  for  the  replenishing  of  his  depleted  private 
exchequer. 

Traffic  arrangements  of  great  importance  between 
a  number  of  strong,  Independent  long-distance  com- 
panies have  been  entered  into  and  such  steps  inaugu- 
rated as  will  prove  of  great  benefit  to  the  Independ- 
ent movemelit  in  this  country. 

Some  of  your  officials  and  committeemen  have  de- 
voted much  of  their  time  during  the  past  12  months 
in  an  effort  to  execute  your  will,  and  in  traveling 
over  the  various  states,  perhaps  14  in  number,  thus 
getting  in  contact  with  the  operators  in  their  own 
field  of  action,  profound  and  lasting  impressions 
have  been  made  as  to  existing  conditions. 

There  is  a  growing  sentiment  among  'the  Inde- 
pendent operators  in  this  country  that  cannot  be 
checked,  that  cannot  be  hindered,  that  cannot  be 
weakened,  that  cannot  be  smothered.  And  that 
sentiment  is  thoroughly  grounded  and  sufficiently 
based  on  the  conviction  that  they,  as  Independent 
operators,  deserve  the  right  of  self-protection  and 
self-preservation,  and  that  surely  there  is  some  prac- 
tical plan  by  which  such  protection  may  be  had 
and  the  perpetuity  and  permanency  of  the  business 
be   thus   placed  beyond   any   question. 

But  you  must  realize  and  you  evidently  do  ap- 
preciate the  fact  from  your  own  experience  aiid 
observation  in  your  own  home  localities,  where  you 
have  to  contend  with  the  Bell  company,  that  the 
question  of  rates  is  no  longer  the  basis  of  com- 
petition, because  the  Bell  company  has  cut  its  rates 
all  over  this  country  and  in  nearly  every  locality 
to  a  figure  as  low,  and  in  riiany  instances  much 
lower,  than  the  rates  charged  by  the  Independents, 
and  you  are  bound  to  see  tliat  in  the  near  future 
competition   will   not  be   based   upon   rates   at  all. 

No  man  who  really  thinks  and  has  the  logical  min-I 
with  which  to  analyze  conditions  and  therefore  is 
able  to  read  the  future  by  the  history  of  the  past,  can 
doubt  for  one  moment  the  truthfulness  of  the  state- 
ment that  the  competition  in  the  future  between 
the  Independents  and  Bell  company  will  be  based 
entirely  upon  the  efficiency  of  the  service  rendered. 
This,  as  every  other  index  finger  in  the  Independ- 
ent telephone  movement,  at  present  points  to  the 
absolute  necessity  beyond  all  question  or  quibbling 
to  the  adoption  of  a  uniform  standard  apparatus. 
and  this  cannot  be  accomplished  by  any  man  or 
little  coterie  of  men  simply  because  they  may  be 
possessed  of  a  large  amount  of  capital,  but  it  must 
be  the  expressed  wish  and  determination  and  de- 
cision and  by  the  action  of  the  organized  operators 
in  this  country.  You,  and  yon  alone,  can  lay  the 
permanent  foundation  upon  which  can  safely  rest 
the  great  fabric  or  superstructure  of  your  business 
in  the  future. 

In  the  name  of  all  reason,  common  sense,  prac- 
tical judgment  and  business  experience,  is  it  not  the 
proper  thing  for  you  to  take  such  action  as  will  cer- 
tainly, surely,  effectively  and  permanently  cement 
you  together?  This  can  only  be  accomplished  by  a 
common  financial  interest  or  joint  investment,  be- 
cause such  a  condition  alone  can  successfully  bind 
together  the  thousands  interested  in  the  varied,  in- 
tricate questions  involved  in  the  prosecution  of  any 
great  business    enterprise. 

Committee  Reports. 
Committee  reports  \\ere  then  called  for.  George 
N.  Bandy  of  Des  Moines,  Iowa,  chairman  of  the 
express  committee,  stated  that  the  principal  griev- 
ances which  Independent  operators  had  expe- 
rienced with  the  express  companies  had  been 
largely  removed  within  the  last  vear,  and  for  this 
reason  he  did  not  think  it  necessary  to  make  a  long 
report.  He  said  that  most  express  offices  were  now 
using  Independent  instruments  and  paying  the  reg- 
ular rental. 
L.  L.  C.  Brooks  of  Minneapolis,  Minn.,  chairman 
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of  the  committee  on  Postmaster-general  Payne's  or- 
der, as  it  was  named  last  year,  had  sent  m  a  long 
report,  but  as  he  could  not  be  present  at  the  openmg 
session,  it  was  held  over  to  he  read  upon  his  arrival. 
Charles  E.  Hull  of  Salem.  111.,  e.x-president  of  the 
association,  stated  that  the  special  committee  on 
uniformity  of  equipment  and  standardization  of  ap- 
paratus had  not  completed  its  report,  and  he  was 
given  further  time. 
Pl.\x  Consoud.vtion  with  the  N.\tional  Associ.\- 

TION. 

Secretary  Coleman  laid  before  the  association  an 
oiftline  of  the  deliberations  of  a  joint  conference  of 
representatives  of  the  Interstate  association  and  the 
National  Independent  Telephone  Association,  held 
in  Qiicago,  on  November  iSlli,  which  had  for  its 
object  the  consolidation  of  the  two  associations. 
He  said  that  the  actions  of  the  conference  were  un- 
official, the  meeting  having  been  called  by  individ- 
uals who  had  no  authority  from  llieir  association, 
but  who  were  willing  to  bear  the  rcsponsibiUty,  be- 
lieving that  the  members  of  both  organizations  would 
favor  a  comprehensive  plan  for  closer  relationship. 
Those  present  at  the  meeting  on  November  i8th 
were  Henry  .\.  Barnliart  of  Rochester.  Ind.,  Charles 
E.  Hull  of'Salcni.  111.,  and  E.  :M.  Coleman  of  Louis- 
ville Ky..  representing  the  Interstate  association,  and 
J.  B.  Hoge  of  Cleveland,  Ohio,  J.  G.  Splain  of 
Pittsburg,  Pa.,  and  Ed.  L.  Barber  of  Toledo,  Ohio, 
representing  the  National  association.  Mr.  Coleman 
at  the  conference  sul-mitted  a  long  statement  in 
which  he  said  that  this  was  the  third  attempt  in 
which  he  had  been  instrumental  in  trying  to  bring 
about  a  consolidation.  He  expressed  the  belief  that 
his  association  would  favor  the  move.  Mr.  Hoge, 
for  the  National  body,  submitted  a  statement  point- 
ing out  the  urgent  need  of  consolidation  and  the 
trend  of  the  limes  toward  organization.  He  out- 
lined at  length  the  necessity  of  standardization  and 
iniited  effort  and  said  that  this  could  be  accom- 
plished better  by  one  organization  than  by  two. 
.•\fter  reviewing  the  situation  at  length,  and  drawing 
an  expression  of  wilhngness  for  a  union  from  both 
sides,  a  resohition  was  adopted  at  the  conference 
in  November  to  the  effect  that  each  association  ap- 
point a  committee  of  five  men,  "and  that  these  lo 
men  shall  be  empowered  to  effect  a  permanent  or- 
ganization by  a  union  of  the  two  associations  in 
question.  And  this  committee  of  lo  shall  deter- 
mine when  another  convention  of  Independent  op- 
erators shall  be  held,  which  shall  be  a  joint  meeting 
of  the  two  associations  under  the  plan  that  may  be 
adopted  by  the  lo  men  constituting  the  joint  con- 
ference mentioned  above,  the  object  of  which  shall 
be  the  ratification  of  the  work  of  the  joint  com- 
mittee provided   for   in   this  agreement." 

Turning  from  the  consideration  of  this  subject, 
the  Interstate  association  accepted  an  invitation  from 
the  American  Steel  and  Wire  Company  inviting  the 
members  of  the  association  to  go  to  Waukegan  on 
Thursday,  by  special  train,  to  inspect  the  plant  of 
the  company  at  that  place.  On  motion  of  C.  E.  Hull 
the  convention  then  adjourned,  to  reconvene  in 
executive  session   in   20  minutes. 

At  the  executive  session  a  resolution  was  offered 
by  C.  E.  Hull,  as  follows:  "Resolved,  That  the 
chairman  of  the  association  appoint  a  committee  of 
five,  himself  included,  to  meet  a  like  committee  from 
the  National,  to  consider  ways  and  means  to  con- 
solidate, with  power  to  act.  and  with  the  proviso 
that  the  membership  of  this  association  be  continued 
in  the  consolidated  association  with  all  their  present 
rights  and    privileges." 

An  animated  discussion  followed  the  presentation 
of  this  resolution,  on  the  point  of  who  should  con- 
stitute the  committee.  Those  entering  the  discus- 
sion were  George  N.  Bandy  of  Des  Moines,  Iowa. 
Secretarv  Coleman,  C.  E.  Hull,  President  Barnhart, 
J.  S.  Bellamy  of  Knoxyille,  Iowa,  and  A.  B.  Conk- 
lin  of  Aurora,  111.,  treasurer  of  the  association. 
These  gentlemen  became  eloquent  at  times,  espe- 
cially Colonel  Coleman,  in  commenting  on  the  good 
work  for  the  association  performed  by  President 
Barnhart.  After  considering  a  number  of  amend- 
ments to  the  resolution,  it  was  finally  passed, 
amended  so  as  to  include  on  the  consolidation  com- 
mittee President  Barnhart,  the  president  to  be 
elected,  the  secretary  to  be  elected,  and  two  men 
to  be  chosen  by  Mr.  Barnhart.  The  session  then 
adjourned  for  the  day. 

Wednesday's  Proceedings. 

Re/\dinc  and  Discussion  of  Papers. 

The  second  day's  session  of  the  convention  was 
opened  at  2 145  p.  m.  on  Wednesday  and  was  de- 
voted to  the  reading  and  discussion  of  papers.  The 
severe  illness  of  O.  M.  Bake  of  Hamilton.  Ohio, 
prevented  his  presence,  and  his  paper  on  ''Why  In- 
dependent Telephone  Seairities  do  not  Command 
the  Market  Price  They  Deserve  .According  to  Their 
Earning  Capacity,"  was  not  read.  Several  members 
expressed  disappointment  at  not  hearing  this  paper. 
In  response  to  an  inquiry  as  to  the  best  way  to 
secure  financial  backing  for  Independent  telephone 
systems.  Mr.  B.  F.  Wasson  said  the  money  should 
be  raised  at  home.  Create  an  interest  in  your  en- 
terprise, put  in  good  instruments  and  apparatus  with 
durable  construction,  and  then  with  good  service 
local  capital  will  support  you.  The  speaker  created 
a  ripple  of  laughter  when  he  said  that  some  years 
ago  he  borrowed  $50,000  from  his  friends  and  started 
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what  is  now  one  of  the  large  Independent  exchanges 
in  Illinois.  But  recently,  he  said,  he  organized  a 
stock  company,  issued  bonds,  and  from  the  sale  of 
these  he  is  now  engaged  in  paying  his  friends  back. 
"What  Independent  Telephone  Companies  Owe  the 
Public ;  What  the  Public  Owes  the  Independent  Tele- 
phone Companies,"  was  the  subject  of  a  paner  read 
by  Theodore  Thorward  of  South  Bend,  Ind.  The 
author  said  that  the  Bell  company  no  longer  has 
a  monopoly  on  telephone  apparatus,  and  is  now  on 
the  same  footing  with  the  Independent  companies. 
The  people  have  a  right  to  demand  of  those  re- 
ceiving franchises  that  the  field  be  developed.  Pub- 
lic sympathy  for  the  "home  telephone"  will  not  last 
long'  if  the  service  is  not  kept  up  to  date.  Toll- 
line  connections  are  also  due  the  patrons;  although 
Mr.  Thorward  did  not  believe  that  the  public  ex- 
pected the  local  companies  to  give  long-distance 
service  from  New  York  to  San  Francisco  at  once. 
He  said  that  97  per  cent,  of  telephone  subscribers 
never  use  such  service  and  75  per  cent,  never  talk 
over  toll  lines  at  all.  Plowevcr,  the  neighboring 
counties  of  a  local  system  should  be  connected.  The 
lines  should  be  constructed  of  25-foot,  six-inch  top 
cedar  poles,  35  to  a  mile,  standard  toll-line  cross- 
arms,  with  a  No.  10  metallic  circuit,  copper  if  pos- 
sible, transposed  every  half  mile. 

Speaking  of  connecting  with  large  cities,  ^Ir.  Thor- 
ward said  that  the  Illinois  Telephone  and  Telegraph 
Company  (now  controlled  by  the  Chicago  .Subway 
Company),  operating  the  automatic  system  in  Chi- 
cago, claiming  to  be  an  Independent  company,  owed 
it  to  Chicago  and  the  surrounding  Independent  com- 
panies that  it  connect  with  the  surrounding  systems 
and  therebv  make  Independent  entrance  into  Chicago 
possible,  the  speaker  said  that  90  per  cent,  of  the 
people  appreciate  good  service  and  are  willing  to 
pay  a  good  rate  for  it.  If  the  public  and  the  com- 
panies deal  fairly  with  each  other,  he  predicted  ex- 
ceptional prosperity  for  Independent  systems  the 
coming  year. 

The  paper  was  freely  discussed.  A.  B.  Conkhn 
of  Aurora,  III.,  in  response  to  an  inquiry  by  Mr. 
Preston  of  Iowa  as  to  the  possibility  of  connecting 
with  the  automatic  system  in  Chicago,  said  that 
his  company,  the  Interstate  Independent  Telephone 
Company,  whose  fine  system  of  75,000  telephones 
centers  in  Aurora,  had  been  negotiating  with  Presi- 
dent Wheeler  of  the  Illinois  company  for  more  than 
a  year  for  Chicago  connections,  but  had  not  yet  re- 
ceived a  satisfactory  answer.  Mr.  Conklin's  com- 
pany had  offered  to  dig  a  tunnel  from  the  city  limits 
lo  the  tunnels  of  the  automatic  system  if  Mr.  Wheeler 
would  secure  the  permit  from  the  city.  Mr.  Conk- 
lin  believes  that  as  soon  as  the  Chicago  Automatic 
company  has  disposed  of  some  important  matters 
in  connection  with  reorganization,  etc.,  the  Inde- 
pendents will  receive  consideration  and  in  all  prob- 
ability get  the  desired  connection  with  the  automatic 
system  in    Chicago. 

Others  who  entered  into  the  discussion  of  the 
Thorward  paper  were  R.  M'.  Richmond  of  Evans- 
ville.  Wis.,  W.  G.  Thompson  of  Lebanon,  Ohio,  F. 
S  Mosher  of  Sandwich,  III.,  Richard  Valentine  of 
Janesville,  Wis.,  P.  C.  Holdoegle,  W.  M.  Hazeltine, 
J.  G  Glass  of  Pekin,  III.,  B.  F,  Wasson  and  others. 
E.  D.  Graham  of  Mexico,  Mo.,_  then  read  an  in- 
teresting paper  on  "Manufacturers'  Duties  and  Their 
Dues."  Mr.  Graham  thought  that  the  operators  of 
exchanges  should  stand  by  the  Independent  manu- 
facturers who  have  given  them  apparatus  of  such 
quality  as  to  be  able  to  compete  with  the  Bell  sys- 
tems. He  said  that  efficiency  in  service  was  fast 
becoming  the  basis  of  patronage.  He  also  thought 
that  manufacturers  should  in  turn  protect  their  cus- 
tomers. "If  all  of  the  manufacturers  had  recognized 
the  importance  of  performing  their  duties  toward 
the  operator  and  had  loyally  and  faithfully  per- 
formed them."  he  said,  "they  would  have  gotten 
their  just  dues  in  addition  to  the  vast  amount  of 
money  they  have  received  as  profits  on  their  business. 
They  would  today  have  had  the  loyal  support,  con- 
fidence and  backing  of  all  operators  in  the  Independ- 
ent field." 

On  motion  of  H.  C.  Barbour  of  Ottawa,  111.,  the 
chairman  appointed  a  committee  to  confer  with  the 
Chicago  Subway  Company  relative  to^  its  attitude 
toward  giving  Independent  connections  into  Chicago, 
and,  if  possible,  get  a  written  statement  from  Pres- 
ident Wheeler,  the  committee  as  appointed  was 
composed  of  Mr.  Barbour,  A.  J.  Vernier  of  Kan- 
kakee, 111.,  and  Theodore  Thorward. 

In  the  absence  of  J.  H.  James  of  Atankato,  Minn., 
his  paper  on  "Uniformity  of  Equipment  and  Stand- 
ardization of  Apparatus  the  Imperative  Demand  in 
the  Operating  Feld,"  w-as  read  by  John  E.  Jones 
of  Jonesboro,  Ark.  Mr.  James  reviewed  the  his- 
tory of  telephony,  including  the  important  patent 
litigation,  up  to  the  present,  at  which  time  he  thinks 
the  instruments  and  equipment  of  the  better  class 
of  Independent  exchange  is  far  superior  to  that  of 
their  competitor.  His  paper  was  a  long  one  and 
was  a  strong  plea  for  standardization  of  equipment 
and  uniformity  of  construction.  This,  be  said,  with 
corresponding  wisdom  in  business  affairs,  was  the 
solution  of  the  long-distance  problem  of  the  Inde- 
pendents. 

J.  S.  Bellamy,  a  large  owner  of  Independent  ex- 
changes in  Iowa,  did  not  believe  in  standardization. 
He  said  that  standardization  means  the  death  of 
improvement.  .Ml  the  Independent  men  want,  be 
said,  is  the  best  there  is  made.  W.  G.  Thompson 
of  Ohio  was  of  the  same  opinion  as  Mr.   Bellamy. 
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F.  W.  Ellis  spoke  at  length  in  favor  of  standardiza- 
tion. 

Following  the  discussion  of  papers  and  several 
announcements  by  the  president,  the  convention  ad- 
journed until  nine  o'clock  on  Thursday  morning. 


Thursday's  Proceedings. 

Thursday's  session  was  opened  at  9 :30  a.  m.  The 
chairman  appointed  a  nominating  committee  com- 
posed of  Liclity  of  Iowa,  Graham  of  Missouri,  Hull 
of  Illinois,  Matthews  of  Kentucky,  Harper  of  Wis- 
consin,   Fee    of   Ohio   and   Reeves    of   Indiana. 

The  paper  of  O.  M.  Bake  on  Independent  tele- 
phone securities  was  read  by  title  and  discussed. 
W.  G.  Thompson  said  that  to  float  successfully  tele- 
phone securities,  financiers  must  be  educated  to  the 
importance,  value  and  need  of  the  Independent  ex- 
changes. The  company  must  first  secure  credit 
among  its  friends.  G.  I.  Miller  of  Boone,  Iowa, 
also  discussed  the  paper. 

Rome  C.  Stephenson  of  Rochester,  Ind.,  read  an 
instructive  paper  on  "How  Avoid  Personal  Injury 
and  Responsibility  in  Telephone  Construction  Work 
and  Maintenance."  He  spoke  of  the  duty  of  com- 
panies to  use  appliances  of  the  best  make  and  use 
reasonable  precaution  in  construction.  Many  deaths 
to  employes  are  caused  by  contact  Avith  telephone 
wires  which  have  become  charged  by  close  projc- 
imity  to  electric-light  and  power  wires.  The  duty 
of  lighting  and  power  companies  to  use  precaution 
was  also  outlined  and  their  liability  in  accidents 
caused  by  such  contact  was  shown.  He  advised 
constructing  telephone  wires  four  feet  above  the 
light  wires,  where  they  must  be  close  together,  and 
that  guard  wire  be  used.  Messrs.  Stanton,  Johnson 
and  Thompson  threw  light  upon  the  subject  in  dis- 
cussing the   paper. 

The  committee  which  had  been  appointed  to  visit 
A.  G.  Wheeler  of  the  Chicago  automatic  telephone 
company  relative  to  a  possible  connection  of  the 
automatic  telephone  system  in  Chicago  with  Inde- 
pendent telephone  systems  outside,  reported.  Mr. 
Wheeler,  the  committee  said,  gave  the  impression 
that  his  company  would  at  anj'  time  within  three 
months  be  ready  to  consider  a  proposition  from 
any  reliable  authority  to  connect  with  any  system 
of  good  construction  and  equipment.  He  was  will- 
ing to  build  to  the  city  limits  to  connect,  but  would 
probably  not  sign  a  contract  until  a  satisfactory  test 
could  be  made  to  try  any  connection  effected. 

R.  F.  Johnson  of  Saginaw,  Mich.,  thought  that 
Mr.  Wheeler  should  state  what  he  considered  good, 
standard  construction,  and  said  that  his  own  idea 
was  40  poles  to  the  mile — 25-foot  six-inch — and  No. 
iO  copper  circuits  for  all  business. 
The  committee  was  instructed  to  continue  its  con- 
'  ferences  with  Mr.  Wheeler  and  secure  from  him 
a  signed  agreement  to  connect  with  the  Independ- 
ents. A.  B.  Conklin  of  Aurora,  whose  compan.v 
would  probably  be  the  first  to  connect  with  Chicago, 
was  added  to  the  committee. 

The  report  of  L.  L.  C.  Brooks  of  Minneapolis, 
chairman  of  the  committee  appointed  a  year  ago  to 
investigate  the  order  from  the  postmaster-general 
that  only  the  telephones  of  one  system — Bell  or 
Independent — be  used  in  postoffices,  was  read  by 
the  secretary.  The  report  stated  that  a  strong  effort  ' 
had  been  made  in  Washington  to  secure  legislation 
favorable  to  the  Independents,  but  nothing  has  yet 
been  accomplished,  except  that  the  order  was  modi- 
fied and  no  Independent  telephones  have  been  re- 
moved recently.  The  report  recommended  a  com- 
mittee selected  by  the  association,  one  from  each 
state,  to  push  this  matter  with  the  government. 

The  report  of  the  treasurer  was  read,  showing 
that  all  money  had  been  expended.  Secretary  Cole- 
man said  that  he  had  spent  about  $1,200  for  thf 
association  this  year,  and  up  to  date  had  received 
from  various  sources  only  about  $600.  A  commit- 
tee was  appointed  to  audit  accounts  and  arrange  to 
pay  all  bills.  Mr.  Brooks'  committee  reported  an 
expense  of  $325. 

The  secretary  reported  that  40  telephone  compa- 
nies had  joined  the  association  during  the  year.  Mr. 
Coleman  then  thanked  the  association  for  all  cour- 
tesies shown  him  as  an  officer  of  the  association. 
President  Barnhart,  in  a  few  well-chosen  words, 
expressed  his  gratitude  to  the  association  for  the 
many  kindnesses  shown  him. 

The  nominating  committee  reported  its  action.  It 
recommended  a  vote  of  thanks  to  President  Barn- 
hart and  the  other  officers,  which  was  given.  The 
following-named  gentlemen  were  then  elected  as  the 
oflicers  of  the  association : 

President — Theodore  Gary  of  Macon.  Mo. 
Vice-president — William  R.  Fee  of  Milford,  Ohio. 
Secretary— L.   L.    C.    Brooks   of   St.    Paul,   Minn. 
Treasurer — A.  B.  Conklin  of  Aurora,  111. 
Executive   board— C.    E.    Hull    of    Salem.    III.,    S. 
S.  Lichty  of  Vinton,  Iowa.  J.  G.  Splain  of  Pittsburg, 
Pa.,    Richard   Valentine   of  Janesville.   Wis..   Walter 
Matthews  of  Maysville,  Kv..  E.  D.  Graham  of  Mex- 
ico,   Mo.,    C.    W.    Wells    of    Marion,    Kan.,    H.    A. 
Barnhart   of  Rochester,    Ind.,   W.    G.   Jones   of   Co- 
lumbus, Ohio. 

The  committee  which  is  to  have  in  charge  the 
association's  interests  in  the  consolidation  proceed- 
ings to  be  conducted  with  the  National  association 
was  then  announced  and  consists  of  H.  A.  Barn- 
hart, Theodore  Gary,  L.  L.  C.  Brooks,  E.  :M.  Cole- 
man and  C.  E.  Hull. 
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Convention  Notes. 

Hall  L.  Brooks,  the  popular  cedar-pole  man  of 
Tomahawk,  Wis.,  was  a  conspicuous  figure  at  the 
convention,  ilr.  Brooks,  who  is  well  known  for  his 
energy-,  has  built  up  a  most  excellent  trade  among 
users  of  cedar  poles,  and  he  anticipates  a  largely 
increased  business   during  the  coming  3'ear. 

President  George  L.  Lindsley  and  Manager  J. 
Allan  Navarre  represented  the  Lindsley  Bros.  Com- 
pany at  the  convention.  The  Lindsley  company  is 
among  the  oldest  producers  of  poles,  and  with  its 
excellent  facilities  for  producing  Michigan,  Idaho 
and  Washington  poles  it  is  enabled  to  obtain  its 
full  share  of  the  cedar-pole  business. 

R.  R.  Genge,  recently  appointed  manager  of  the 
cedar-pole  department  of  Francis  Beidler  &  Co., 
Chicago,  represented  this  w'ell-known  concern  at 
the  convention.  Mr.  Genge  is  an  old-time  cedar 
man  and  is  well  qualified  to  take  care  of  this  grow- 
ing department  of  the  Beidler  company. 

The  exhibit  of  the  American  Steel  and  Wire  Com- 
pany was  among  those  which  attracted  most  at- 
tention. A  complete  line  of  telephone  wires  and 
cables  was  shown,  including  a  panel  of  samples 
which  was  exhibited  at  the  Paris  Exposition.  The 
exhibit  was  in  charge  of  Assistant  General  Sales 
Agent  George  F.  Rummell.  The  following-name-.l 
representatives  were  also  in  attendance :  C.  S. 
Knight,  Jr.,  manager  of  the  electrical  department, 
\\'.  C.  Bogue,  George  Chandler,  F.  J.  Conkling  and 
AV.  A.  Gaimes. 

An  attractive  display  was  made  in  room  640  by 
the  Kester  Electric  Manufacturing  Company  of  Chi- 
cago. The  leading  feature  was  the  clock  made 
of  pins  which  was  on  exhibition  in  a  booth  at 
the  St.  Louis  Fair  and  which  has  been  described 
and  illustrated  previously  in  the  Western  Elec- 
trician. The  clock  is  of  exceptionally  artistic  de- 
sign and  attracted  universal  attention,  and  delegates 
at  the  convention  were  enthusiastic  in  their  praise 
of  it.  The  clock  was  built  to  show  the  possibilities 
of  Kester  self-fluxing  solder.  This  solder,  together 
with  cans  of  Kester  paste  and  bottles  of  Kester 
soldering  salts,  completed  one  of  the  handsomest 
exhibits  at  the  convention  and  served  well  to  in- 
crease  interest   in   an   excellent   line    of   goods. 


Telephone   News  from   the   Northwest. 

The  long-distance  line  of  the  Tri-state  Telephone 
Company  has  been  completed  from  the  Twin  Cities 
to  Grand  Forks,  N.  D. 

The  stockholders  of  the  Nicollet  County  Tele- 
phone and  Telegraph  Company  have  voted  to  pur- 
chase the  local  exchange  in  St.  Peter,  Minn.,  for 
$35.coo.  The  local  system  includes  exchanges  in  St. 
Peter  and  Kasota,  and  43  miles  of  lines. 

The  Blue  Earth  Telephone  Company  of  Mankato, 
Minn.,  has  been  granted  admission  to  New  Ulm. 
Minn.,  for  a  single-toll  instrument,  on  a  lo-year 
franchise,  being  required  to  pay  $1,500  for  the  privi- 
lege. 

G.  W.  Hart  of  Egan,  S.  D.,  who  owns  the  tele- 
phone system  there,  has  bought  the  local  exchange 
at  Flandreau,  S.  D.  He  proposes  to  connect  the  two 
rural  systems  into  one,  operated  as  a  whole,  inde- 
pendent of  either  local   exchange. 

The  local  exchange  at  Barnesville,  M'iim.,  has  con- 
nected with  the  long-distance  lines  of  the  North- 
w-estern  Telephone  Exchange  Company. 

The  Cambridge  Telephone  Company  has  been 
formed  at  Cambridge.  Minn.,  to  build  a  local  and 
rural  system.  It  is  allied  with  the  Tri-state  Tele- 
phone Company'. 

The  council  of  Anoka,  Minn.,  has  voted  to  order 
the  Twin  City  Telephone  Company  to  remove  its 
toll  line  from  that  city. 

The  Southwestern  Minnesota  Telephone  Company 
has  been  .granted  a  local  exchange  franchise  at  West- 
brook,  Minn. 

A  stock  company  has  been  formed  to  assume  the 
business  of  the  Home  Telephone  Company  at  Grand 
ileadow.  Minn. 

The  Rainy  River  International  Telephone  Com- 
pany has  been  granted  a  charter  to  install  local 
exchanges  at  Fort  Frances,  Ont.  and  neighboring 
towns.  The  company  plans  exchanges  on  the  Min- 
nesota side  of  the  river  as  well,  with  long-distance 
connections  with  Winnipeg. 

The  town  of  Geddes.  S.  D..  has  voted  a  franchise 
for  a  local  and  long-distance  system  to  the  Dakota 
Central   Telephone  Lines. 

The  Wisconsin  Telephone  Company  is  arranging 
to  rebuild   its  exchange  at  De   Pere.  Wis. 

Telephone  companies  in  Minneapolis  have  asked 
the  board  of  park  commissioners  to  appoint  a  man 
who  may  be  consulted  as  to  trimming  trees  to  run 
telephone  wires,  the  companies  to  pay  his  salary. 

The  Fosston  Telephone  Company  has  completed 
a  telephone  line  from  Fosston,  Minn.,  to  Winger 
and  Sletten. 

An  election  will  be  held  at  Cowrie,  Iowa,  for  the 
purpose  of  voting  a  telephone  franchise  to  J.  F. 
Nordin. 

An  ordinance  has  been  proposed  at  Cedar  Falls. 
Iowa,  to  grant  admission  to  the  city  of  the  various 
rural  lines.  The  ordinance  will  be  satisfactory  to 
the   Cedar   Falls   Mutual    Telephone    Company. 

The  South  Dakota  Telephone  Company  of  Pierre 
has  incorporated  w-ith  a  capitalization  of  $100,000. 
A.  Ewart  heads  the  list  of  stockholders.     The  com- 


pany proposes  to  build  a  telephone  line  from  Pierre 
into  the  Black  Hills. 

The  Michigan  State  Telephone  Company  is  plan- 
ning building  a  line  next  summer  connecting  the 
Gogebic  Iron  range  with  the  copper  region.  This 
will  be  accomplished  by  connecting  Wakefield  and 
Nestoria. 

The  Bell  telephone  exchange  at  Keokuk,  Iowa, 
has  been  destroyed  by  fire.  R. 


Ohio  Telephone  Notes. 

Herbert  R,  Ashbrook  of  Toledo  has  addressed  a 
letter  to  the  Home  Telephone  Company  of  Louisville, 
Ky.,  asking  that  the  plan  of  expending  earnings 
for  extensions  be  changed  and  bonds  issued  for  that 
purpose.  He  says  the  company  should  begin  paying 
dividends  now,  in  order  that  its  stock  and  bonds 
may  be  worth  something  in  the  markets.  Mr.  Ash- 
brook figures  that  the  company  may  begin  to  pay 
dividends  at  the  rate  of  two  per  cent,  on  the  first 
of  the  year.  The  company  has  $120,000  bonds  in 
the  treasury,  and  there  yet  remains  of  an  Issue 
authorized  some  time  ago  $1,400,000.  With  the 
company  paying  dividends,  there  would  be  a  good 
market  for  these  bonds,  and  the  company  could 
realize  on  them  for  the  necessary  extensions. 

Officials  of  the  Cuj'ahoga  Telephone  Company  are 
well  pleased  with  the  prospects  for  the  company's 
future.  Taking  the  latter  part  of  this  year  as  a 
basis,  they  believe  the  company  will  earn  six  per 
cent,  on  both  the  preferred  and  common  stock  in 
1905.  As  a  new  switchboard  was  put  in  this  year, 
there  will  be  nothing  to  hinder  operation  for  some 
tinte  to  come. 

Barber  &  Brailey  of  Toledo  have  sold  their  bond 
holdings  in  the  Utica  Independent  Home  Telephone 
Company,  amounting  to  $75,000,  to  a  syndicate  of 
eastern  men. 

The  Pryor-Bode  Telephone  Company  of  Rinard's 
Mills  has  been  incorporated  with  a  capital  stock  of 
$5,000  by  J.  W.  Pryor,  G.  E.  Bode  and  others. 

T.  R.  Mason,  C.  A.  Carr,  H.  M.  Anderson  and 
others  have  incorporated  the  Sugar  Grove  Telephone 
Company,  Sugar  Grove,  with  a  capital  stock  of 
$5,000. 

Two  outdoor  telephone  booths  have  been  estab- 
lished on  Euclid  Avenue,  Cleveland,  by  the  Cuya- 
hoga Telephone  Company.  They  are  made  of  iron 
and  a  directory  is  fastened  on  the  door  inside.  For 
the  remainder  of  this  year  the  service  will  be  free, 
but  after  January  ist  the  regular  pay-station  charge 
will  be  made.  If  the  booths  prove  successful  other 
stations  will  be  established  over  the  city.  Another 
innovation  of  this  company  is  the  establishment  of 
a  place  for  making  coffee  and  tea  for  the  operators, 
most  of  whom  bring  their  lunches  with  them.  This 
fits  in  with  the  co-operative  system  that  was  estab- 
lished by  the  company  over  a  year  ago.  Officers  feel 
that  this  idea  has  been  successful,  and  they  are  will- 
ing to  carry  the  matter  a  little  further,  believing 
that   the  expense   is   well   incurred. 

The  new  circuit  of  the  United  States  Telephone 
Company  between  Columbus  and  Toledo  is  nearing 
ccimpletion.  It  is  in  operation  to  a  point  near  Marys- 
ville. 

An  increase  of  capital  stock  from  $5,000  to  $15,- 
oco  has  been  made  by  the  People's  Telephone  Com- 
pany  of  Chester   Hill.  C. 


Indiana  Telephone  Items. 

The  City  Council  of  Lebanon  has  granted  a  20-year 
franchise  to  the  Central  Union  Telephone  Company 
to  operate  a  local  exchange.  The  pa,ssage  of  the 
ordinance  was  a  great  surprise  to  the  people,  as 
few  knew  that  such  a  step  was  even  thought  of 
by  the  council.  The  people  are  oposed  to  a  dual 
system,  and  the  mayor  is  asked  to  veto  the  ordinance. 
If  the  franchise  is  passed  over  his  veto,  it  is  in- 
sisted that  the  price  be  fixed  at  an  amount  no  greater 
than  is  charged  by  the  local  company  at  present. 

The  Central  Union  Telephone  Company  has  ap- 
plied for  a  franchise  to  operate  a  local  exchange 
in    Crawfordsville. 

S.  P.  Sheerin,  president  of  the  New  Long-distance 
Telephone  Company  of  Indiana,  has  been  making 
a  tour  of  the  state,  investigating  the  feasibility  of 
inaugurating  a  telegraph  business  over  the  regular 
long-distance  telephone  wires  while  the  latter  are 
in  use.  The  telephone  company  proposes,  it  is  said, 
to  open  telegraph  offices  and  send  messages  to  any 
point  reached  by  its  lines  at  a  material  reduction 
from  the  rates  now  charged.  The  expense  will  be 
inconsiderable,  since  the  telephone  lines  are  already 
in  operation  and  earning  a  profit  on  the  investment 
from  the  telephone  business.  The  question  is  raised 
as  to  the  right  of  the  telephone  company,  under  its 
charter,  to  operate  telegraph  lines,  but  Mr.  Sheerin 
feels  confident  that  there  will  be  no  trouble.  "Our 
company  has  telegraph  communication  to  Lafayette, 
Marion,  Fort  W^ayne,  Muncie  and  Terre  Haute. 
The  wires  are  used  for  news  service  only."  said  he. 

The  report  of  the  Home  Telephone  Company  of 
Fort  Wayne,  which  has  made  a  success  in  Indiana, 
shows  a  total  of  3,220  telephones  in  use,  with  an 
average  growth  of  50  per  month.  The  company  owns 
its  own  building,  worth  $40,000.  and  it  has  $32,000 
in  the  sinking  fund  for  redemption  of  $250,000  out- 
standing six  per  cent,  bonds.  It  sets  aside  6%  per 
cent,  yearly  for  sinking  fund  and  pays  two  per  cent, 
on  stock.  At  a  recent  meeting  C.  S.  Bash  was 
elected  president.  W.  L.  Mollering,  secretary,  and 
M.  B.  Fisher,  treasurer. 


There  is  strong  competition  between  the  two  tele- 
phone companies  operating  in  Greenfield.  The  In- 
dependent was  almost  alone  in  the  field  until  a 
year  ago,  when  the  Central  Union  entered.  It  is 
now  possible  to  talk  with  competing  points  for  15 
cents,  while  with  non-competing  points  which  both 
companies  do  not  reach,  the  cost  is  three  times  as 
great.  Difficulty  has  been  experienced  in  calling  out 
the  fire  department,  owing  to  the  fact  that  members 
of  the  department  have  installed  different  telephones. 
Mayor  Carr  ordered  the  engineer  at  the  city  pump- 
ing station  to  pay  no  attention  to  an  alarm  turned 
in  over  the  Central  Union.  This  order  is  being 
generally  criticized,  and  the  City  Council  will  con- 
sider the  matter  at  its  next  meeting. 

The  Blue  River  Valley  Telephone  Company  has 
filed  articles  of  incorporation.  The  capital  stock  is 
$12,000.  The  company  proposes  to  build  and  op- 
erate a  telephone  system  in  Washington  County,  with 
the  principal  exchange  and  office  in  Salem.  J.  H. 
Tattock,  C.  A,  Martin,  E.  G.  Philips,  J.  E.  Brewner 
and  Arthur  Purlee  are  the  incorporators.  S.  S. 


Southeastern  Telephone  Developments. 

The  Board  of  Aldermen  of  Statesville,  N.  C,  has 
just  refused  a  franchise  to  the  Bell  Telephone  Com- 
pany, which  desired  to  enter  the  local  field  and  buy 
the  local  exchange. 

The  Southern  Bell  Telephone  Company  has 
awarded  the  contract  for  a  handsome  three-story 
exchange  and  office  building  at  Greensboro,  N.  C.. 
to  cost  about  $15,000. 

After  a  long  fight  a  franchise  has  been  granted 
a  telephone  company  at  Anderson,  S.  C,  allowing, 
among  other  privileges,  the  charging  of  tolls  to 
outside  points  in  the  surrounding  section. 

Estimates  are  being  made  by  the  Southern  Bell 
Telephone  Company  for  putting  up  aerial  cables  in 
the  town  of  Cordele.  Ga..  thus  completing  the  re- 
modeling of  the  local  exchange. 

There  is  some  talk  of  extending  the  lines  of  the 
Bell  Telephone  Company  about  Beaufort,  S.  C.  to 
reach  many  farmers.  L. 


GENERAL  TELEPHONE  NEWS. 

An  office  of  the  Sunset  Telephone  Company  is 
shortly  to  be  established  at  Sparks,  Nev. 

The  line  of  the  Big  Blackfoot  Telephone  Company' 
between  Drummond  and  Ovando,  "Mont.,  has  recently 
been  completed. 

The  Deschutes  Telephone  Company  will  at  once 
begin  the  construction  of  a  telephone  line  from 
Bend  to   Laldlaw,   Ore. 

The  toll  line  of  the  Home  Telephone  Company  of 
Kansas  City  has  reached  Ottawa,  Kan.,  and  will 
be  extended  to  the  Kansas  oil  fields. 

The  business  men  and  farmers  around  Byron, 
Okla.,  have  met  and  organized  a  mutual  telephone 
company,  to  build  an  exchange  and  rural  lines. 

A  new  switchboard  which  will  cost  about  $35,- 
coo  will  be  installed  in  the  near  future  at  Ogden, 
Utah,  by  the  Rocky  Mountain  Bell  Telephone  Com- 
pany. 

Newspaper  reports  of  a  revival  of  the  movement 
to  form  a  combination  of  the  Independent  telephone 
manufacturing  interests  of  the  country  are  denied  by 
Chicago  manufacturers. 

In  the  suit  of  the  city  of  Wichita.  Kan.,  against 
the  Missouri  and  Kansas  Telephone  Company,  It 
has  been  decided  that  the  telephone  company  has  the 
same  right  to  extend  Its  wires  through  the  city  that 
the  telegraph  companies  enjoy. 

A  telephone  exchange  has  just  been  completed  at 
South  Haven,  Kqn.,  by  R.  W.  Kemp,  contracting 
engineer  of  AVichita,  for  the  Farmers'  Mutual  Tele- 
phone Company.  Mr.  Kemp  has  also  contracted  to 
build  the  mutual  lines  for  the  Chickaskia  Mutual 
Telephone  Company  from  Milan  to  Wellington,  via 
M'ayfield,  and  for  the  Oxford  Mutual  Telephone 
Company  from  Oxford  to  Wellington,  via  Dalton. 
The  lines,  when  complete,  will  connect  with  the 
Farmers'  Mutual  Company  at  Wellington  and  make 
a  system  of  over  2,000  subscribers. 

1  he  Stark  Telephone,  Light  and  Power  Company, 
in  a  proposition  made  to  the  Board  of  Control  of 
Toronto,  Out.,  for  an  Independent  telephone  sys- 
tem in  the  city,  offers  telephones  at  a  maximum 
price  of  ^s^  per  annum  for  business  places  and  $iS 
for  residences.  The  company  guarantees  that  it  will 
have  3,000  subscribers  in  si-x  months  and  have  Its 
system  in  operation  within  15  months.  Electric  cur- 
rent will  be  sold  at  10  cents  per  kilowatt-hour,  less 
20  per  cent,  discount  for  prompt  payment.  Provi- 
sion is  also  made  for  the  expropriation  of  the  com- 
pany's plant  if  any  agreement  with  the  Bell  com- 
pany, tending  to  destroy  competition,  Is  discovered, 
and  the  company  is  to  pay  2^A  per  cent,  on  its  rev- 
enue to  the  city  for  the  first  five  years  and  five  per 
cent,   thereafter. 


Manager  R.  B.  Anderson  of  the  Black  Pearl 
mines  in  Idaho  states  that  the  company  is  about  to 
install  new  hoists,  to  be  operated  by  electricity  trans- 
mitted from  the  electric  power  plant  at  Payette. 
Idaho. 


486 


WESTERN     ELECTRICIAN 


December   17,   1904 


Physics  and   Electricity.' 
By  Prof.  Willlvm  Hallock. 

It  is  in  general  not  very  profitable  to  spend  much 
lime  in  evolving  an  elaborate  classific.ition  of  the 
sciences  and  tlieir  inter-relations,  nevertheless,  it  may 
at  times  be  well  to  take  a  survey  of  the  situation, 
a  sort  of  birdscye  view,  without  any  special  ref- 
erence to  the  boundaries,  which  are  artificial  and 
merely  useful  for  ready  reference. 

In  a  way  physics  should  be  considered  to  include 
hoth  the  branches  whicli  we  refer  to  under  the 
name  of  physics  and  cheniistrv.  Phusis  and  phu- 
sikos  and  ta  phusika  refer  to  the  essence  of  all 
matter  and  its  nature;  nevertheless  one  branch  of 
the  subject  has  so  grown  out  of  proportion  to  the 
original  trunk,  science,  that  it  occasionally  forgets 
its  relationship.  \\'e  may  say  that  the  structure  of 
the  "atom"  of  the  chemist,  the  ultimate  nature  of 
primordial  matter  is  considered  in  the  domain  of 
phvsics,  while  chemistry  busies  itself  with  the  com- 
binations of  these  atoms  into  molecules,  the  results 
of  the  combinations  of  the  molecules  into 
masses  and  their  behavior  as  such  is  again 
phvsics.  Every  great  generalization,  every  marked 
step  toward  the  goal  has  been  in  the  nature 
of  a  simplification,  a  reduction  of  the  number  of 
Ihe  unrelated  phenomena  of  nature.  Usually,  we 
think  of  phvsics  as  dealinc  with  elementary  me- 
chanics, sound,  heat,  light,  electricity  and  magnetism. 
Sound  has  long  since  been  properly  classed  as  a 
particular  case  of  the  mechanics  of  elastic  matter ; 
heat  and  light,  and  most  of  the  phenomena  of  elec- 
tricity and  magnetism  have  been  similarly  relegated 
to  the  domain  of  the  mechanics  of  the  "ether,"  and 
no  one  doubts  that  the  other  outstanding  puzzle, 
gravitation,  will  also  fall  into  this  class.  It  is,  then, 
the  mechanics  of  the  ether  which  must  hold  the  solu- 
tion of  all  of  our  conundrums,  and  that  is  the  di- 
rection in  which  the  vast  majority  of  investigators 
are  struggling  at  the  present  time.  What  are  the 
relations  of  matter  and  ether,  or  are  they  identical? 
That  is  the  question. 

In  the  latter  part  of  the  '70's  Sir  William  Crookes 
made  a  brilliant  series  of  experiments  upon  what 
he  then  called  "radiant  matter."  He  showed  very 
beautifully  that  when  the  greater  part  of  the  air  h 
pumped  out  of  ?.  glass  tube,  and  then  a  current  Oi 
clecTricitv  sent  through  the  gas  by  means  of  elec- 
trodes, that  under  these  conditions  there  were  sent 
out  from  the  cathode  small  particles  of  matter,  trav- 
eling at  high  velocities  in  straight  lines  until  they 
struck  the  other  side  of  the  tube,  or  some  inter- 
vening object.  Ten  or  15  years  later  the  investi- 
gation of  this  radiant  matter  was  taken  up  more 
vigorously,  and  Lenard  found  that  by  placing  a  small 
aluminum  window  opposite  the  cathode,  he  could 
cause  the  cathode  particles  to  pass  through  the  metal 
;.nd  travel  some  distance  through  the  outside  air. 
It  had  also  been  found  that  these  particles  carried 
a  charge  of  negative  electricity,  and  were  conse- 
quently deflected  by  a  static  electric  charge  or  by 
a  magnetic  field.  In  the  last  decade  of  the  last 
ctnlurv  Roentgen  discovered  that  where  one  of  these 
particles  mas  stopped  by  striking  upon  some  object 
a  new  form  of  radiant  energy  was  sent  out.  Not 
knowing  its  nature,  he  called  it  X-rays,  being  rec- 
ognized the  world  over  a>  the  "unknown  quantity." 
Bccquerel,  soon  after,  discovered  that  uranium 
iniitted  a  sort  of  radiant  energy,  which  was  then 
called  Becquerel  rays.  In  the  mean  time  the  radiant 
matter  of  Crookes  had  come  to  be  known  as  cathode 
rays,  and  Goldstein  had  shown  that  a  corresponding 
condition  of  matter  carrying  positive  electricity 
could  be  produced,  and  called  it  "canal  rays."  We 
have,  then,  the  cathode  rays,  particles  of  matter 
carrving  negative  charges;  when  one  of  these  par- 
ticle's strikes,  it  produces  a  few  waves  in  the  ether, 
an  ether  pnlse,  as  when  a  stone  is  thrown  into  i 
pool  of  water,  this  is  X-rays.  The  radiations  from 
radium  and  its  analogues  were  soon  identified  as 
follows:  The  alpha  rays  are  particles  of  matter 
carrying  charges  of  positive  electricity,  traveling 
with  a  velocity  of  about  20,000  miles  per  second,  and 
about  the  size  of  two  atoms  of  hydrogen,  it  would 
take  5  X  10",  i.  e  ,  5  followed  by  23  ciphers  of  these 
alpha  particles  to  weigh  one  gram  (a  gram  is 
equal  in  weight  to  about  15  grains).  The  alpha 
particles  have  a  very  slight  penetrating  power;  two 
ten-thousandths  of  an  inch  of  aluminum,  or  a  sixth 
of  an  inch  of  air  will  cut  off  half  the  alpha  radia- 
tions. The  beta  radiations  are  the  radiant  matter 
of  Crookes,  the  cathode  rays  of  the  present,  particles 
of  matter  carrying  negative  electricity,  traveling 
with  a  velocity  of  160,000  miles  per  second,  they 
arc  only  one  two-thousandth  the  size  of  the  alpha 
particle,  and  arc  much  more  penetrating,  one  half 
passing  through  a  fiftieth  of  an  inch  of  aluminum,  or 
two  inches  of  air.  The  gamma  rays  are  like  X- 
rays,  a  pulse  in  the  ether,  and  travel  with  the  velocity 
of  light,  i86,oco  miles  per  second. 

By  the  deflection  of  the  alpha  and  beta  particles 
under  the  influence  of  a  static  field  or  a  magnetic 
field,  it  has  been  possible  to  determine  the  above 
facts,  and  many  other  independent  phenomena  con- 
firm them  most  beautifully. 

When  a  current  of  electricity  is  sent  through  a 
solution  of  common  salt  the  molecules  are  imme- 
diately involved  in  a  series  of  interchanges,  all  the 
atoms  of  the  element  sodium  immediatelv  start 
toward  the   negative  plate,  because  they  carry  posi- 

I.  Abstract  of  a  lecttire  delivered  before  the  New  York  Elec- 
trical  Society.  November  30.  loo*.  Prof.  Halloclt  is  one  of  the 
faculty  of  Columbia  University. 


ti\'e  charges,  and  all  the  atoms  of  chlorine  start  in 
the  opposite  direction  toward  the  positive  plate,  be- 
cause they  carry  negative  charges.  Thus  the  me- 
chanics of  electrical  conduction  is  a  procession  of 
positively  charged  particles,  ions,  traveling  in  one 
direction,  and  a  corresponding  procession  of  negative 
ions  in  the  opposite  direction-  This  is  the  only  way 
non-metals  can  conduct  electricity.  A\r  is  ordinarily 
a  non-conductor ;  it  is  not  a  metal,  and  it  has  no 
postive  and  negative  ions.  Under  the  bombarding 
influence  of  the  radiations  above  described,  the  air 
is  broken  up  into  ions  and  becomes  a  conductor,  and 
its  conductivity  is  a  measure  of  the  activity  of  the 
bombardment.  Consequently  we  may  use  the  con- 
ductivity imparted  to  air  as  a  measure  of  the  de- 
gree of  radioactivit3^ 

Prof.  J.  J.  Thomson  puts  forward  the  hypothesis 
that  the  small  particles  of  the  cathode  rays  are  the 
primordial  form  of  matter  from  which  all  the  ele- 
ments are  built  up,  and  proposes  the  name  of 
"corpuscle"  for  them,  but  they  are  generallv  called 
electrons.  He  e^'cn  suggests  very  beautifully  that 
the  electron  may  be  nothing  more  than  a  charge  of 
negative  electricity,  and  that  when  we  have  about 
a  thousand  of  these  combined  with  a  neutralizing 
amount  of  positive  electricity,  we  have  an  atom  of 
hydrogen,  16,000  gives  oxygen,  etc.  When  a  gas  is 
ionized,  for  example,  by  a  beta  particle,  it  has  one 
of  its  electrons  knocked  off.  and  consequently  is 
left  efTectively  positive,  and  the  conditions  are  ful- 
filled  for   conduction   of  electricity. 

The  researches  of  Rutherford,  Soddy,  Thomson, 
Rumsay  and  many  others,  have  led  to  the  following 
hypothesis  as  to  the  mechanics  of  radioactivity : 

The  ver3^  large  atom  of  radium,  some  2J5  times 
as  large  as  the  hydrogen  atom,  is  in  a  condition  of 
unstable  equilibrium,  undergoing  gradual  disintegra- 
tion, owing  to  a  loss  of  some  of  its  original  internal 
energy.  The  first  observable  product  is  a  gaseous 
material  called  by  Rutherford  "emanation"  this 
gradually  disintegrates  farther,  and  as  an  end  re- 
sult we  obtain  helium,  a  very  light  inert  gas,  rec- 
ognized by  its  spectrum.  There  are  certainly  other 
products,  but  they  are  not  in  sufficient  quantity 
to  be  identified.  Professor  Rumsay  has  gone  even 
farther,  and  thinks  it  possible  that  elements  may 
be  built  up  by  bombarding  into  an  element  of  lower 
atomic  mass  a  certain  number  of  alpha  and  beta 
particles. 

If  these  hypotheses  prove  tenable,  it  would  appear 
that  all  physics,  all  matter,  everything  is  electricity, 
and  there  is  nothing  in  the  so-called  material  uni- 
^■erse  but  the  ether  and  its  mechanics. 


New  York  to   Boston   In    Electric   Cars. 

By  the  recent  completion  of  an  electric  railway 
between  New  Haven  and  Wallingford,  Conn.,  it  ap- 
pears that  one  can  now  ride  from  the  City  Hall  in 
New  York  city  to  the  Boston  State  House  in  electric 
cars,  making  close  connections  at  every  transfer 
point.  The  accompanying  map,  for  which  the  New 
York  Times  is  responsible,  shows  the  route. 

The  cost  of  the  trip,  on  a  fairly  comfortable  basis, 


MAP    OF    ELECTRIC-RAILWAY    ROUTE   BETWEEN     NEW    YORK 
AND    BOSTON. 

is  from  $15  to  $17,  but  this  includes  stop-overs  at 
first-class  hotels.  The  journey  can  be  made  in  three 
days.  Four  days  are  better,  though,  and  if  the 
traveler  is  off  for  a  leisurely  vacation  he  will  find 
it  pleasanter  to  spend  an  even  longer  time  on  the 
road.  The  route  passes  many  towns  of  historic  in- 
terest, besides  country  sections  of  varied  and  pic- 
turesque character.  The  three-day  trip  to  Boston  is 
divided  as  follows:  First  day.  New  York  to  New 
Haven ;  second  day.  New  Haven  to  Springfield ; 
third  day,  Springfield  to  Boston.  The  four-day  trip 
is  broken  up  in  this  way:  First  day.  New  York  to 
Bridgeport:  second  da}',  Bridgeport  to  Hartford: 
third  day,  Hartford  to  Ware,  Mass.:  fourth  day. 
Ware  to  Boston.  The  actual  cost  of  transportation 
to  Boston  is  not  much  over  $3.  For  $20  it  is  esti- 
mated, one  can  make  the  four-day  trip  from  New 
York  and  add  the  one-day  journey  from  Boston  to 
Fall  River  or  Providence,  stopping  at  good  hotels 
at  each  resting  place. 

The  electric  trip  from  New  York  to  Boston  is 
at  present,  of  course,  only  fitted  for  the  leisurely 
tourist.  If  necessary,  however,  it  would  be  per- 
fectly feasible  to  operate  an  electric  through  line 
that  could  compete,   on  at  least  even  terms,  so  far 

as  service  is  concerned,  with  existing  steam  roads. 


Meeting    of    Illinois    Electrical    Con- 
tractors. 

The  fourth  semi-annual  convention  of  ihe  Elec- 
trical Contractors'  Association  of  the  State  of  Illi- 
nois was  held  in  the  assembly  room  at  the  Illinois 
Hotel,  Bloomingtoi;,  III.,  on  Thursday,  December 
8th.  The  meeting  was  called  to  ortler  at  10:30 
a.  m.,  and,  in  the  absence  of  the  president  and  vice- 
president,  .\rthur  Fraiitzen  of  Chicago  was  chosen 
temporary  chairman.  The  officers  of  the  association 
are:  President,  C.  L.  Brown  of  Chicago;  vice- 
president,  W.  A.  Robb  of  Rock  Island;  secretary, 
C.  R.  Kreider  of  Chicago;  treasurer,  E.  E.  Gibson 
of  Decatur.  .At  12:30  p.  m.  the  meeting  adjourned 
f^T  lunch,  the  session  being  resumed  immediately 
thereafter,  adjourning  again  at  four  o'clock,  when 
a  special  car  provided  by  the  Bloomington  and  Nor- 
mal Electric  Railway  and  Heating  Company  took 
the  delegates  to  the  Chicago  and  Alton  shops  for 
a  tour  of  inspection,  which  was  greatly  enjoyed. 
In  the  evening  a  banquet  was  held  at  the  Illinois 
Hotel,  where  an  enjoyable  time  was  had. 

The  Electrical  Contractors'  Association  of  the 
State  of  Illinois  is  affiliated  with  the  National  Elec- 
trical Contractors'  Association  of  the  United  States. 
Matters  of  mutual  interest  to  the  contractors  were 
discussed  at  the  meeting.  Much  credit  is  due  to  Guy 
Carlton,  the  Bloomington  member  of  the  association, 
for  his  untiring  efforts  in  making  arrangements  and 
seeing  that  everything  was  provided  for  the  comfort 
of  the  delegates,  also  to  the  Business  Men's  Asso- 
ciation of  Bloomington,  whoses  guests  the  delegates 
were.  The  next  meeting  will  he  held  at  Peoria  in 
June. 

The  following-named  gentlemen  were  in  attend- 
ance at   the    Bloomington   meeting: 

T.  D.  Allen,  .Allen  Electric  Company,  Danville. 
I".    B.  Bolte,  Brodcrick  &  Co.,  East  St.  Louis. 
C.uy  Carlton,  Jr.,  Bloomington. 

0.  H.   Norton,  Central  Electric  Company,  Peoria. 

C.  A.  Wallver.  Electric  Construction  and  Macliinery  Com- 
pany, Rock  Island. 

E.  E.  Gibson,  Electric  Fixture  and  Supply  Company,  De- 
catur. 

1.  N.  Feger,  l'"eger  Electric    Company,   Peoria. 
Ernest  Freeman,  Ernest  Freeman   Company,    Chicago. 
Arthur   Frantzen,  Arthur  Frantzen   Company,    Chicago. 
T.    H.   Henkle,   Henkle  Bros.,    Springfield. 

C.    K.   Kreider,  Kohler  Eros.,  Chicago. 

J.  W.  Tanner.  Marrs-Tanner  Electric  Company,  Danville. 
A.  L.  Frankenberger,  Marrs-Tanner  Electric  Company,  Dan- 
ville- 
Henry  Newgard,  Henry  Newgard  &  Co.,  Chicago. 
W.  E-  Wolgamott,  Peoria  Electric  Company,  Peoria- 
-T-   B.   Scholes,  Springfield. 
G.   A.    Sieber,  Jacksonville. 
C.   E.   Stapp,  Peoria. 


Record  of   Private  Ownership  in  Phila- 
delphia Gas  Plant. 

After  a  discouraging  experience  of  many  years 
with  a  municipal  gas  plant,  Philadelphia  leased  the 
works  to  a  private  company  for  a  term  lasting  from 
December  i,  1897,  to  December  31,  1927.  According 
to  an  article  by  Hayes  Robbins  in  The  World  Today, 
the  result  has  been  very  satisfactory.  Better  gas  is 
furnished,  and  the  city  gets  free  gas  for  street  light- 
ing and  10  cents  a  thousand  on  all  gas  furnished 
private  consumers-  The  concluding  paragraph  of 
the  article  is  as   follows; 

".And  the  larger  significance  of  this  is  that  it 
points  the  way  for  other  municipalities  to  make  it 
good  business  policy  for  public-service  corporations 
to  justify  their  position  in  like  fashion.  Set  the 
terms,  and  tiien  keep  watch.  Whether  a  city  owns 
and  leases  its  plant,  or  simply  grants  a  franchise 
for  the  rendering  of  a  given  service,  the  crucial 
point  is  in  fixing  the  desired  conditions  at  the  outset 
and  retaining  some  sort  of  effective  club  in  hand 
as  a  penaltj'  for  failure  of  the  corporation  to  per- 
form its  duties.  The  Philadelphia  experience  shows 
how  much  more  can  be  done  in  this  direction  than 
has  ever  been  attempted  in  most  of  the  cases  of 
unsatisfactory  service  that  are  cited  today  as  fit 
subjects  for  the  municipal-ownership  panacea. 


Electrical   Committee  of    Underwriters' 
National  Electric  Association. 

The  annual  two  dai's'  meeting  of  the  electrical 
committee  of  the  Underwriters'  National  Electric 
-Association  was  held  in  New  York  on  December 
7tli  and  Stli,  the  attendance  being  very  good.  The 
chairman  of  the  committee  is  Mr,  F.  E.  Cabot  of 
the  Boston  board  of  fire  underwriters,  and  the 
secretary  is   Mr,   C.   M.   Goddard,  also  of  Boston. 

The  tendency  was  toward  a  simplification  of  the 
rules,  eliminating  as  far  as  possible  in  the  matter 
oi  detail  and  method  of  construction,  placin.g  the 
code  instead  on  a  broad  plane.  A  number  of  minor 
changes  were  made  to  the  rules  and  some  explana- 
tory foot  notes  added. 

Representatives  of  the  following  associations  were 
present  at  the  meeting:  National  Electric  Light 
.Association,  American  Institute  of  Electrical  Engi- 
neers, National  Electrical  Contractors'  Associ.ation 
and  the  American  Institute  of  Architects. 


December  17,   1904 

Polyphase  Transmission  with  Single- 
phase  Operation  for  Railway 
Purposes. 

Among  the  numerous  patents  that  have  been  al- 
lowed to  Mr.  Bion  J.  Arnold  of  Chicago  is  one  issued 
to  him  under  the  title  of  "System  of  Electrical  Dis- 
tribution" on  November  29th  last,  the  application 
having  been  filed  on  December  17,  1901.  This  sys- 
tem has  for  its  primary  oliject  the  transmission  and 
distribution  of  energT,'  for  railway  purposes,  making 
use  of  the  minimum  amount  of  copper,  the  various 
circuits  of  the  system  being  to  a  great  extent  bal- 
anced. By  the  use  of  \'nrious  trolley  condhctors  along 
the  line  associated  with  the  ground  return,  a  three- 
phase  system  is  emploj-ed  for  the  transniission.  while 
the  car  motors  under  normal  conditions  operate  sin- 
gle phase. 

A  further  feature  of  the  invention  consists  in  the 
provision  of  means  whereby  additional  power  may 
be  supplied  to  the  motors  driving  the  vehicles  over 
and  above  that  which  could  normally  be  obtained 
from  a  main  trolley  circuit.  Instrumentalities  for 
this  purpose  are  preferably  provided  at  those  por- 
tions of  the  right-of-way  at  which  there  is  a  con- 
siderable ascending  grade  or  at  such  other  points  in 
the  line  where  an  especially  heavy  load  will  be  placed 
upon  the  motors  during  their  operation,  as  at  sta- 
tions to  aid  in  starting. 

The  motors  upon  the  vehicles  should  be  so  coiv 
structed  that  they  operate  efficiently  when  normally" 
running  single  phase  with  the  main-trolley  or  work- 
ing-conductor construction  and  also  operate  effi- 
ciently (while  exerting  a  greater  torque,  however) 
when  associated  with  a  main  trolley  conductor  cir- 
cuit and  the  means  for  supplying  the  additional 
power.  To  accomplish  this  result  single-phase  mo- 
tors are  utilized  upon  the  vehicles,  which  motors  are 
preferably  arranged  in  some  suitable  manner  to  be 
self-starting  and  to  supply  a  reasonably  strong  start- 
ing torque.  They,  moreover,  should  be  able  to  oper- 
ate efficiently  when  supplied,  for  example,  with  two- 
phase  alternating  current,  which  additional  phase  is 
suitably  conducted  to  the  motors  through  the  agency 
of  auxiliary  trolley  conductors. 

The  vehicle  traction  motors,  constituting  one  form 
of  translating  means  that  may  be  supplied  with 
power  according  to  the  invention,  are  supplied  with 
current  alternately  from  the  different  circuits  of  the 
system  so  that  the  energy  consumed  is  equalized 
between  the  various  circuits  of  the  transmission 
System,  and  th.is  accomplished  through  the  use  of 
but  a  single  trolley  mechanism.  The  manner  of 
constructing  the  trolley-conductor  system  so  that  a 
balance  of  the  transmission  system  may  be  normally 
attainable  consists  in  subdividing  the  trolley  con- 
ductors into  isolated  sections  and  connecting  alter- 
nate sections  to  unlike  transmission  conductors  of 
the  system.  By  electrically  uniting  another  trans- 
mission conductor  of  the  sj-^stem  permanently  with 
a  ground  return  a  return  circuit  is  provided,  which, 
as  a  general  proposition,  includes  the  rails  upon 
which  the  vehicle  is  to  operate.  The  vehicle  thus 
at  one  time  receives  power  from  two  of  the  mains 
of  the  transmission  system  included  in  one  of  the 
circuits  of  the  multiphase  transmission  system  and 
at  another  time  receives  its  current  from  the  mains 
of  another  circuit  of  the  system  which  conducts  cur- 
rent of  a  different  phase.  Thus  the  vehicle  motor 
w'hile  normall}'  operating  receives  none  but  single- 
phase  alternating  currents  from  the  transmission 
system.  In  order  to  accelerate  the  operation  of  the 
vehicle  or  to  increase  the  torque  of  the  motor  actu- 
ating it,  the  auxiliary  current-conducting  means 
are  provided  so  that  a  vehicle  at  such  portions  of  its 
roadbed  may  be  supplied  with  additional  power  by 
receiving  current  simultaneously  from  the  main  and 
the  auxiliary  trolley  conductors,  whicn  are  prefer- 
ably electrically  connected  to  separate  mains  of  the 
transmission  system,  so  that  out-of-phase  currents 
are    supplied  to   the  vehicle   motor. 

An  additional  conducting  or  third  rail  may  be 
employed  as  the  auxiliarj-  trolley  conductor  to  sup- 
ply the  additional  phase  to  operate  the  vehicles  when 
under  heavy  load.  In  order  to  provide  a  safe  con- 
struction for  the  auxiliary  current-conducting  rail  to 
avoid  accidents  to  persons  or  animals  crossing  the 
right-of-waj',  a  transformer  may  be  placed  between 
the  third  rail  and  the  conductors  of  the  transmission 
system  from  which  it  derives  its  current;  whereby 
current  is  supplied  to  the  third  rail  at  a  voltage 
sufficiently  low  to  preclude  the  possibility  of  any 
disastrous  results  when  persons  or  animals  acci- 
dentally form  connection  between  the  third  rail  and 
the  ground-return  rails. 

It  is  preferable  so  to  arrange  the  controller  sys- 
tem that  but  one  operating  handle  need  be  employed 
to  effect  normal  regulation  of  the  speed  of  the  driv- 
ing motor  and  also  to  regulate  its  speed  when  the 
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additional  phase  is  required  to  furnish  additional 
power.  Any  suitable  self-starting  single-phase  mo- 
tor may  preferably  be  employed  whose  construction 
and  circuit  arrangement  may  then  vary,  if  necessary, 
in,  accordance  with  the  invention,  by  placing  addi- 
tional windings  thereon  corresponding  to  the  addi- 
tional phase.  A  motor  might  also  be  employed 
which,  while  not  inherently  self-starting,  is  provided 
with  means  whereby  it  is  brought  to  speed. 

The  accompanying  illustration  shows  in  a  general 
way  the  essential  features  of  the  system.  A  three- 
phase  alternating-current  generator  ( i )  supplies 
current  to  the  transmission  mains,  the  style  of  gen- 
erator shown  being  in  this  instance  provided  with  an 
armature  having  the  Y  system  of  connection.  One 
of  the  transmission  conductors  (5)  in  this  particular 
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instance  is  electrically  connected  with  a  ground  con- 
nection comprising  a  continuous  rail  (5)  of  the  road- 
bed, along  which  cars  are  designed  to  travel.  The 
cars  are  provided  with  trolley  poles  which  are 
adapted  to  engage  the  trolley  wire  included  in  the 
conducting  circuits. 

In  order  so  to  arrange  the  trolley  conductors  that 
the  distribution  of  current  between  the  various  cir- 
cuits of  the  polyphase  transmission  system  is'  made 
as  uniform  as  possible,  tlie  trolley  conductors  are  sub- 
divided into  isolated  sections  and  connect  alternate 
sections  with  the  same  transmission  main,  thus  form- 
ing two  sets  of  trolley  conductors  when  the  invention 
is  applied  to  three-phase  systems  of  distribution. 

Alternate  sections  of  the  trolley  mains  are  asso- 
ciated with  the  same  transmission  main,  as  shown 
in  the  diagram,  the  sections  (8)  (S)  (8)  being  con- 
nected with  the  transmission  main  (4)  and  the  sec- 
tions (9)  (9)  (9)  being  connected  with  the  trans- 
mission main  (2),  while  the  ground  return,  com- 
prising the  rail  sections  C5)  is  electrically  united  to 
the  transmission  main  .  (3) .  It  will  thus  be  apparent 
that  the  cars  in  operating  along  the  right-of-way 
receive  current  alternately  from  trolley  sections  (8) 
and  trolley  sections  (9),  so  that  the  cars  are  at  one 
time — that  is,  when  the  trolley  wheel  or  contact 
is  in  association  with  a  conductor  section  (8) — in- 
cluded ill  a  circuit  of  the  generator  (i)  supplied  by 
the  mains  (3)  (4)  and  at  another  time — that  is, 
when  they  receive  current  from  the  sections  (9)  — 
included  in  another  circuit  of  the  generator  supplied 
by  the  transmission  mains  (2)  (3).  When  a  num- 
ber of  cars  are  continuously  operating  along  the 
right-of-way  the  power  derived  from  a  polyphase 
generator  and  utilized  in  propelling  the  cars  is  very 
evenly  distributed  between  the  circuits  of  the  trans- 
mission system,  and  this  advantage  is  obtained 
through  the  use  of  but  a  single  line  of  trolley  wire 
which  is  adapted  normally  to  supply  current  to  the 
cars. 

In  practice  it  is  frequently  desirable  to  accelerate 
the  speed  of  the  vehicle  above  the  normal  along  some 
portions  of  the  right-of-way  or  to  maintain  the  nor- 
mal speed  of  the  vehicle  even  though  excessive  load 
be  placed  upon  the  motor.  In  order  to  do  this,  aux- 
iliary means  are  provided  at  these  portions  of  the 
right-of-way,  which  auxiliary  means  are  adapted 
to  supply  additional  power  to  the  driving  mechanism 
over  that  which  is  normally  obtainable  from  the  main 
trolley  wire.  The  means  employed  include  an  auxil- 
iary conductor  circuit  in  the  form  of  a  trolley-con- 
ductor third  rail  insulated  from  the  ground-return 
circuit  of  the  system.  The  third  rail  is  energized 
from  a  transmission  main  other  than  the  one  w'hich 
is  electrically  associated  with  the  trolley  conducting 
section  paralleling  or  running  alongside  of  the  third- 
rail  section.  The  length  of  the  sections  of  the  sup- 
plemental trolley  conductors  or  third  rail  will,  of 
course,  depend  on  the  local  conditions — as,  for  in- 
stance, upon  the  number  of  cars  operating  in  the 
system,  their  speed  and  the  number  of  grades  and 
stops.  When  the  car  is  thus  being  supplied  with 
energy  from  the  main  trolley  wire  or  conductor  and 
also  from  the  third  rail,  alternating  currents  of  two 


487 

phases  may  be  supplied  to  the  motor  to  cause  the 
motor  to  develop  a  torque  which  is  in  excess  of  that 
under  which  the  motor  is  adapted  normally  to  oper- 
ate, but  which  is  in  conformity  with  the  increased 
load  which  the  motor  is  called  upon  to  move. 


Electrification  Estimate  in  Chicago. 

In  accord  with  the  request  of  Judge  Grosscup 
General  Manager  John  M.  Roach  of  the  Chicago 
Union  Traction  Company  has  supplied  the  receivers 
with  the  following  statement  of  the  cost  of  "electri- 
fying" the  present  North  and  West  Side  cable 
lines : 

Chicago,  December  lo.— James  H.  Eckels,  M.  E.  Semp- 
sell,  John  C.  Fetzer,  receivers  Union  Traction  Companj',  Chi- 
cago: Gentlemen — In  compliance  with  your  request  of  De- 
cember 3d,  I  submit  iierewith  estimated  cost  of  changing 
our  present  cable  system  into  an  electric  trolley  system: 
Total  cost  of  copper,    1,732,000  pounds,  at  15  cents 

per  pound   $359,800 

Cost  of  complete  installation  of  i.soo-kilowatt  gen- 
erator in  California  power  house,  which  includes 
boilers,  foundations  and  all  electric  connections..       150,000 

Cost  of  4,500-kilowatt  storage  battery 375, 000 

Cost  of  motor  equipment,  new,  for  318  cars,  figur- 
ing on  G.   E.   800  motors 318,000 

Cost  of  trucks  for  31S  cars 7i.55o 

Cost  of  water-heating  apparatus  for  800  cars 80,000 

Cost  of  construction  of  16  miles  of  overhead  double 

trolley,  including  feed  wire 96,000 

Total    51,350,350 

This  would  involve  the  changing  of  the  entire 
Madison  Street,  Blue  Island  Avenue,  Milwaukee 
Avenue,  Clybourn  Avenue,  North  Clark  Street  and 
Lincoln  Avenue  cable  lines  into  trolley  lines — about 
16  miles  in  all. 

Mayor  Harrison  and  the  city  officials  are  watching 
closely  the  outcome  of  the  proposition  to  "electrify" 
the  Chicago  Union  Traction  Company  cable  lines 
outside  of  the  downtown  district.  The  city  has 
opoosed  the  substitution  of  the  trolley  for  the  cable 
in  the  outside  district  on  the  theory  that  it  would 
give  the  traction  company  a  much  more  advantage- 
ous position  in  the  fight  over  the  99-year  claims. 


Electric  Express  Delivery  in   Washing- 
ton, D.  C. 

The  electric  automobile  delivery  service  recently 
installed  in  Washington,  D.  C,  by  the  Adams  Ex- 
press Company  is  proving  a  big  success,  and  there 
is  little  doubt  that  it  will  be  continued  and  extended 
during  the  com.ing  year.  The  local  management 
of  the  company  i^;  preparing  data  showing  the  rela- 
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tive  cost  of  operation  of  the  horse-drawn  vehicles 
and  the  automobiles,  and  this  will  be  incorporated 
in  a  report  which  is  to  be  made  to  the  board  of  di- 
rectors of  the  company.  The  accompanying  picture 
shows  one  of  the  electric  delivery  wagons  with  a 
load  of  parcels.  Ten  of  these  vehicles  are  in  service 
and  eventually  30  or  more  will  be  used.  Each  wagon 
weighs  3,000  pounds  and  has  a  carrying  capacity  of 
j,coo  pounds.  It  is  equipped  with  a  6o-cell  Edison 
storage  battery.  A  garage,  with  charging  facilities 
for  iS  machines,  has  been  provided  in  the  company's 
stable  on  B  Street. 


The  Mallory  Steamship  Line  has  decided  to  equip 
all  of  its  vessels  with  space-telegraph  apparatus. 
The  steamship  Denver  is  the  first  of  the  Hners  to 
be  equipped.  The  De  Forest  system  will  be  used, 
and  as  that  company  intends  to  establish  many  sta- 
tions along  the  Atlantic  and  Gulf  coasts,  the  result 
will  be  that  the  Mallory  vessels  will  always  be  pre- 
sumably in  wireless  range  of  land.  The  Mallor^' 
Line  is  the  first  of  the  coastwise  companies  to  install 
the  wireless  svstem  on  its  vessels. 
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Westinghouse  Oil  Circuit-breakers. 

Systems  of  very  high  voltage  and  capacity  have 
received  mucli  attention  from  engineers,  but  a  de- 
mand has  arisen  for  a  piece  of  apparatus  of  some- 
what smaller  capacity,  which  shall  be  compact,  re- 
liable, and  suited  for  electrical  operation.  The 
Westinghouse  system  of  solenoid  operation  is  espe- 
cially adapted  to  such  a  form  of  apparatus,  and  has 
been  used  in  a  new  line  of  circuit-breakers,  illus- 
trated herewith.  This  form  of  apparatus  is  auto- 
matic, with  oil  break,  adapted  for  remote  control 
and   designed  for  voltages   of  from  3,300  to  25.000. 

The  circuit-breaker  is  made  in  single-pole  units, 
each  being  mounted  apart  from  the  switchboard  in 
a  brick  or  concrete  compartment.  Two,  three  and 
four-pole  combinations  are  made  by  placing  the  units 
side  by  side.  The  base  of  each  unit  is  of  treated 
soapstone,  and  holds  two  heavy  porcelain  insulators 
which  carrj'  the  stationary  contacts  and  the  connec- 
tion to  the  external  circuit.  The  movable  contacts 
are  at  the  ends  of  a  U-shaped  metal  casting  fastened 
at  the  center  to  a  rod  of  treated  wood,  which  is 
moved  up  and  down  by  the  operating  mechanism  in 
closing    or    opening    the    circuit.     The    final    arc    on 
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Distinguished  Ladies  Inspect  Electrical 
Novelties. 

The  Boston  Edison  Company  takes  pride  in  its 
exhibition  department,  the  purpose  of  which  is  indi- 
cated by  the  name.  In  a  recent  issue  of  its  house 
organ,  Edison  Light,  it  tells  the  following  interesting 
story  of  this  department; 

A  handsome  coupe  stopping  in  front  of  the  exhibi- 
tion department  of  the  Edison  Company  is  no  un- 
usual sight,  but  when  one  did  so.  during  the  after- 
noon of  M'onday,  November  14th,  and  two  distin- 
guished and  stylishly  gowned  ladies  alighted  and 
entered,  the  instantaneous  flutter  of  excitement  which 
pervaded  the  group  of  40  or  50  ladies  present  gave 
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breaking  the  circuit  is  taken  by  an  arcing  tip,  which 
may   easily  be    replaced. 

The  contacts  are  of  the  typical  Westinghouse  de- 
sign and  deserve  especial  notice.  The  movable  con- 
tacts are  in  the  shape  of  truncated  cones  and  fit 
into  corresponding  surfaces  in  the  stationary  con- 
tacts which  are  made  up  of  a  number  of  copper 
springs.  This  arrangement  not  only  gives  a  large 
area  of  contact  but  insures  a  positive  contact  over 
its  entire  surface,  and  entirely  prevents  "freezing" 
under  any  condition  of  overload.  The  tanks  are 
liberally  insulated  and  the  inner  surface  so  shaped 
as  to  reduce  the  amount  of  oil  required,  and  there- 
fore the 'fire  risk  to  a  minimum.  The  open  position 
is  in  all  cases  maintained  by  gravity. 

.'\  simple  system  of  levers  and  toggles  is  mounted 
on  the  top  of  the  base  and  a  powerful  electromagnet 
is  arranged  with  its  movable  core  attached  to  the 
lever  system,  so  that  when  the  magnet  is  energized 
the  circuit-breaker  will  be  closed.  The  standard 
voltage  used  on  the  solenoid  is  125  volts.  A  second 
electromagnet  acts  as  a  tripping  coil  and  may  be 
controlled  by  a  relay  of  any  desired  type.  A  small 
single-pole  double-throw  switch  is  mounted  on  the 
base  and  is  operated  by  the  motion  of  the  levers 
in  opening  or  closing  this  circuit ;  it  controls  the 
telltale  indicator  and  lamp  which  are  mounted  in 
view   of  the  operator. 

The  entire  mechanism  is  compact  and  solid  in 
construction,  while  the  insulation  has  been  carefully 
provided  for.  As  in  other  Westinghouse  oil  circuit- 
breakers,  the  break  takes  place  near  the  surface  of 
the  oil  instead  of  at  the  bottom,  where  there  is 
almost  always  a  certain  amount  of  sediment.  These 
circuit-breakers  have  no  live  parts  exposed.  The  oil 
tanks  are  firmly  held  in  position  by  special  holders 
which,  by  the  simple  movement  of  a  lever,  rnay  be 
removed  and  all  contacts  examined  without  disturb- 
ing any  other  part  of  the  circuit-breaker.  The  ulti- 
mate breaking  capacity  of  these  circuit-breakers  is. 
for  single-phase,  6,000  kilowatt:  two-phase,  12,000 
kilowatts;   three-phase,   10,400  kilowatts. 

Electricity  for  Transcontinental  Steam 
Railroads. 

Several  steam  railroads  in  the  Trans-Mississippi 
region  are  changing  from  steam  to  electric  power 
on  their  suburban  trains,  and  now  investigations 
are  in  progress  looking  to  the  substitution  of  electric 
motors  for  heavy  freight  engines  on  two  transcon- 
tinental roads.  These  investigations  have  already 
revealed,  it  is  said,  that  the  waterpower  in  the  Cas- 
cade Mountains  is  sufficient  to  furnish  electricity 
for  motors  to  take  the  place  of  steam  engines  on 
the  mountain  division,  and  that  the  cost  of  gen- 
erating and  transmitting  electrical  energy  will  be 
much  less  than  the  cost  of  the  coal  now  used  in 
the  locomotives.  Last  j'ear,  it  is  said,  the  Northern 
Pacific  and  Great  Northern  steam  roads  used  over 
3,000,000  tons  of  coal,  and  the  average  cost  was 
over  $2  a  ton. 


evidence  of  unusual  interest  on  their  part,  and  this 
excitement  increased  as  the  names  of  Mrs.  Jack 
Gardner  and  Madame  Melba  were  whispered  about. 
These  two  ladies,  apparently  unconscious  of  the  in- 
terest their  appearance  aroused,  proceeded  to  look 
over  the  many  electrical  exhibits,  evincing  a  lively 
interest  in  everything,  but  especially  in  those  appli- 
ances intended  for  use  in  the  home.  The  electric 
cooking,  as  demonstrated,  seemed  to  appeal  to  them 
especially,  and  Madame  Melba  no  sooner  saw  the 
electric  irons  than  she  immediately  ordered  one  of 
the  small  "ladies'  traveling  irons"  delivered  in  her 
apartments  in  the  Hotel  Touraine,  and  drew  a  pleas- 
ing verbal  picture  of  the  facility  with  which  her  maid 
would  be  able  to  give  the  finishing  touch  to  some 
of  her  delicate  apparel. 

The  house  elevator  aroused  much  interest  on  Mrs. 
Gardner's  part,  and  she  regretted  not  having  known 
of  it  w^hen  she  built  her  famous  "palace"  and  was 
obliged  to  import  the  kind  she  there  installed,  ad- 
mitting that  the  one  exhibited  has  some  decided 
advantages  over  hers.  Both  ladies  showed  an  un- 
usual knowledge  of  the  advantages  possessed  by 
many  of  the  heavier  pieces  of  apparatus,  and  by  their 
questions  evinced  an  appreciation  of  their  merits 
hardly  to  be  expected. 

The  device  which  appealed  most  strongly  to  them 
both  was  the  dainty  little  massage  machine.  When 
the  charming  prima  donna  spied  it  she  immcdiatelv 
expressed  the  desire  for  a  treatment,  and  declared, 
with  many  expressions  of  delight,  that  the  headache 
from  which  she  was  suffering  when  she  entered  the 
room  was  wholly  and  almost  immediately  dispelled 
bv  a  five-minute  application  of  the  truly  wonderful 
little  machine. 

The  ladies  were  anxious  to  see  everything  that  was 
to  be  seen,  and  after  writing  their  names  on  the 
telautograph,  and  seeing  them  reproduced  in  their 
identical  handwriting  at  the  other  side  of  the  room, 
left.  WMth  many  expressions  of  pleasure  and  appre- 
ciation of  the  enterprise  of  the  Edison  Company  in 
onening  so  comprehensive  and  instructive  an  exhibi- 
tion. 


Western    Union     Defeated    in    Pennsyl- 
vania Railroad   Case. 

A  press  di.spatch  from  Washington,  D.  C,  states 
that  the  Pennsylvania  Railroad  Company  has  won 
its  fight  for  the  removal  of  the  poles  of  the  Western 
XTnion  Telegraph  Company  from  the  railroad's  right- 
of-wav.  The  Sunreme  Court  of  the  United  States 
has  decided  in  favor  of  the  Pensylvania  comoany 
in  the  case  brought  against  it  by  the  Western  Union 
company,  involving  the  right  of  the  railroad  to  re- 
move the  poles  of  the  plaintiff.  The  opinion  was 
handed  down  by  Justice  McKenna,  The  court  holds 
in  its  decision  that  the  congressional  act  of  l856, 
which  controlled  in  the  case,  does  not  grant  emi- 
nent domain  to  Iclc.er.-.nii  companies  over  the  private 
property  of  railroad  companies.  By  this  decision 
the  Pennsylvania  companv  is  permitted  to  retain 
the  wires  of  the  Postal  Telegraph  company  on  its 
lines    east    of    Pittsburg,    which    were    placed    there 
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two  years  ago,  when  the  railroad  company,  after 
notifying  the  Western  Union  that  its  contract  had 
expired  and  would  not  be  renewed,  summarily 
chopped  down  the  poles  of  the  telegraph  company 
at   the  end  of  a  six-month  period  of  grace. 


Steam   Turbines  for  New   Baltimore 
Power   Plant. 

An  interesting  feature  of  the  recently  announced 
developments  in  Baltimore  is  the  exclusive  adoption 
of  the  steam  turbine  as  the  prime  mover  in  the 
new  plant  of  the  Baltimore  Electric  Power  Com- 
pany. A  contract  recently  closed  with  the  Westing- 
house Machine  Company  provides  an  initial  equip- 
ment of  4,000  kilowatts  in  tw^o  generating  units  of 
2,000  kilowatts  each.  An  electrical  equipment,  com- 
plete and  modern  in  every  particular,  has  also  been 
contracted   for. 

Officers  of  the  company  state  the  power  plant 
will  embody  the  latest  developments  in  steam  and 
electrical  engineering.  The  building  is  to  be  of 
fireproof  construction  throughout,  the  structural- 
steel  frame  also  serving  as  supports  for  the  boilers 
and  the  overhead  coal  bunkers.  Being  located  out- 
side of  the  congested  districts  of  the  city,  all  the 
boilers  and  heavy  machinery  will  be  on  the  ground 
floor.  Floors  and  roofs  will  be  of  steel-concrete 
construction. 

The  company  has  secured  a  lot  fronting  on  Gould 
Street  and  extending  to  the  Patapsco  River.  This 
property  comprises  (5.4  acres,  and  by  filling  in  to 
the  wharf  line,  over  three  acres  will  be  added  to 
the  area,  which  wull  give  the  company  sufficient 
space  to  take  care  of  the  electric  needs  of  Balti- 
more for  a  long  period.  The  location  of  the  plant 
on  the  water  front,  with  the  Baltimore  and  Ohio 
and  Wabash  railroad  systems  adjoining,  affords  am- 
ple facilities  for  securing  coal  either  by  rail  or 
water.  The  distance  from  the  center  of  the  city 
to  the  new  power  house  is  about  two  miles  and  a 
half. 

The  steam-turbine  plant  will  operate  with  a  boiler 
pressure  of  175  pounds  and  a  superheat  of  about 
100  degrees.  A  high-vacuum  condensing  system 
will  be  installed,  capable  of  sustaining  a  vacuum  of 
28  inches  at  full  load  on  the  plant. 

The  plant  in  its  entirety  has  been  designed  on 
the  separate-unit  plan,  which  virtually  consists  of 
a  number  of  distinct  power  plants,  placed  side  by 
side,  each  entirely  separate  from  the  other,  but 
each  capable  of  helping  out  the  other  in  case  any 
link  in  the  system  should  be  disabled.  This  holds 
good  through  the  coal-handling  apparatus,  the  boil- 
ers, steam  piping,  turbines,  condensers,  generators, 
switchboard,  underground  cable,  etc,  from  the  coal 
pile  to  the  customer's  building.  In  addition  to  this 
precaution  against  interruption  of  service,  which  is 
thus  insured,  the  company  will  install  a  large  stor- 
age battery,  which  will  ordinarly  "float"  on  the 
system. 

The  Baltimore  Electric  Power  Company  was  re- 
cently organized  with  an  authorized  bond  issue  of 
$7,500,000  and  a  capital  stock  of  $3,500,000.  The 
officers  of  the  new  company  are:  President,  D.  E. 
Evans ;  treasurer,  R.  F.  Bonsall ;  secretary,  W.  T. 
Spring.  Pending  a  permanent  organization,  the  di- 
rectors of  the  new  companv  are  H.  W.  Webb,  D. 
E.  Evans.  John  T.  Stone,  W.  T.  Burroughs,  BL  F. 
Bonsall,  W.   T.    Spring  and  George  R.   Webb 

The  construction  work  is  alreadv  under  way,  and 
will  be  pushed  as  rapidly  as  possible,  in  order  that 
the  plant  may  be  complete  in  all  respects  and  run- 
ning  smoothly  by  next  July 


Japs'  Methods  of    Destroying   Electric- 
ally Charged  Entanglements. 

Frederick  Villiers,  artist  for  the  Illustrated  Lon- 
don News  at  Port  Arthur,  gives  an  interesting  pic- 
ture in  that  paper,  ilustrating  a  wire  entanglement 
on  Banduzan  Hill,  the  destruction  of  which  gave 
the  Japanese  officers  much  concern,  as  the  wires  were 
understood  to  be  highly  charged  with  electricity. 
At  length,  he  adds,  they  hit  upon  the  idea  of  placing 
a  charge  of  guncotton  at  the  end  of  a  stout  bamboo 
20  feet  long  with  a  fuse  running  down  the  center. 
Two  soldiers  then  pushed  the  bamboo  up  to  the 
entanglement,  placed  the  charge  against  the  supports, 
and  fired  the  fuse  from  their  end.  The  men  suffered 
terribly  from  shell  fire  from  the  opposite  fort  be- 
fore the  Eleventh  Division  attacked  it.  After  many 
lives  had  been  lost  in  the  attempt  to  destroy  the 
entanglement  it  was  discovered  that  the  wires  were 
only  weakly  charged  with  electricity,  and  accordingly 
they  were  cut  with  shears  fitted  with  non-conducting 
handles," 


Nobel  Prizes  Awarded. 

A  dispatch  from  Stockholm,  dated  December  loth, 
says  that  on  that  day  the  annual  Nobel  prizes  were 
awarded  as  follows ;  Physics,  Lord  Rayleigh,  pro- 
fessor of  natural  philosophy  in  the  British  Royal 
Institution;  chemistry.  Sir  William  Ramsay;  medi- 
cine, Professor  Pavloff  of  the  Military  Academy  of 
Medicine  at  St,  Petersburg.  The  prize  for  litera- 
ture is  divided  between  Frederick  Mistral  of  France 
and  Don  Jose  Echegaray  of  Spain.  The  peace  prize 
is  awarded  to  the  Institute  of  International  Law. 
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Electricity  in  an  Ohio  Coal  Mine. 

The  electrical  equipment  of  the  jMldvale-Goshen 
Coal  Company  at  Wainwright,  Ohio,  although  the 
plant  is  not  yet  complete,  is  of  considerable  interest. 
The  haulage  plant  which  dra\\s  the  cars  from  the 
mine  is  operated  by  a  40-horsepower  Westinghouse 
motor,  power  being  conducted  by  band-and-pinion 
wheels  to  an  enormous  wheel  set  at  an  angle  to 
the  horizontal,  about  which  a  steel-wire  cable  passes. 
This  cable  connects  with  a  similar  wheel  at  the  bot- 
tom of  the  slope  inside  the  mine.  It  is  fitted  with 
small  pulleys  which  run  in  grooved  tracks  on  the 
trestle  to  the  mouth  of  the  mine  and  down  the  slope 
to  where  the  cars  from  the  mine  proper  are  met. 
Automatic  dogs  on  this  cable  catch  the  cars  when 
they  are  placed  in  position  and  release  them  at  the 
highest  point  on  the  trestle,  whence  they  run  by 
gravity  to  the  dump.  Here  they  are  automatically 
emptied  onto  the  screen,  which  in  turn  throws  the 
coal  into  the  loader.  The  cars  then  pass  back  by  force 
of  gravity  on  the  return  track  to  a  point  where  they 
are  caught  by  the  cable  and  returned  to  the  mine. 

The  current  for  the  motor  is  furnished  by  a  150- 
kilowatt  Morgan-Gardner  generator,  operated  by  a 
225-horsepo\ver  McEwen  engine.  This  generator 
also  furnishes  current  for  electric  lights  about  the 
plant  and  throughout  the  mine  and  to  the  3g-inch 
Morgan- Gardner  cutting  machines,  with  which  the 
mine  is  equipped,  one  now  being  in  operation.  As 
the  plan  contemplates  the  operation  of  another  mine, 
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The   Sargent  Complete-expansion   Gas 
Engine. 

The  first  successful  double-acting  tandem  gas  en- 
gine, and  the  first  and  only  one  to  expand  the 
burning  charge  to  practically  atmospheric  pressure, 
to  vary  the  point  of  cut-otT  of  the  admission  inlet 
with  the  load  and  to  advance  the  time  of  ignition 
as  the  mixture  gets  weaker  and  the  inflammation 
slower,  is  said  to  be  the  Sargent  engine,  which  is 
illustrated  herewith.  The  advantages  thus  secured 
are  increased  efficiency,  increased  regularity  in  speed 
and  smooth  running  under  early  cut-offs.  The  gen- 
eral design  of  this  engine,  as  shown  in  Fig.  i,  is 
such  that  all  the  strains  come  in  a  straight  line,  yet 
the  free  expansion  of  the  cylinders  and  rods  is 
provided  for. 

In  the  ordinary  gas  engine,  the  piston  at  full  load 
draws  in  a  cylinder  full  of  combustible  mixture. 
which,  after  compression  and  ignition,  is  expanded 
to  the  original  volume  and  released  at  a  pressure  of 
40  to  50  pounds  absolute,  and  a  temperature  of 
from  1,500°  to  1,800°  F.  In  the  Sargent  gas  engine 
the  admission  of  gas  and  air  at  full  load  is  cut  off 
at  from  five-eighths  to  three-quarters  of  the  admis- 
sion stroke,  depending  on  the  fuel  used,  which,  after 
compression  and  ignition,  is  expanded  to  the  cylinder 
volume  and  is  released  a  little  above  atmospheric 
pressure  with  a  corresponding  temperature  of  about 
400°  F.  The  point  of  cut-off,  while  constant  for  the 
full    and    most    economical    load    of    the    engine,    is 
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simple,  and  as  the  roller  is  always  bearing  on  the 
cam,  the  valve  motion  is  practically  noiseless. 

By  revolving  the  piston  valve  by  the  index  wheel, 
the  blind  port  (S)  varies  the  mixture  to  suit  the 
gas,  vi'hether  it  has  lOO  or  1,000  British  thermal 
units  per  cubic  foot. 

The  speed  of  the  Sargent  engine  is  controlled  by 
the  well-known  Rites  inertia  governor  in  the  fly- 
wheel, which  advances  the  valve  shaft,  in  time, 
ahead  of  the  crank  shaft  as  the  speed  increases,  thus 
diminishing  the  mean  effective  pressure  with  the 
load.  As  the  load  gets  lighter,  the  cut-off  becomes 
earlier,  taking  less  of  a  constant  mixture  of  gas 
and  air  into  the  cylinder,  but  as  the  burnt  products 
in  the  clearance  do  not  lessen,  the  mixture  grows 
weaker  and  slower  burning.  If  the  ignition  were 
at  the  same  point  as  at  full  load,  the  highest  pres- 
sure \vould  not  be  obtained  till  the  piston  approached 
the  middle  of  the  stroke,  where  the  cooling  surface 
is  so  increased  that  the  greater  part  of  the  heat 
goes  into  the  water  jacket  rather  than  into  the  work. 
In  the  Sargent  engine,  the  time  of  ignition  ad- 
vances with  the  cut-off,  getting  earlier  as  the  mix- 
ture gets  weaker,  thus  maintaining  the  highest  pres- 
sure at  the  beginning  of  the  stroke,  irrespective  of 
the  load. 

While  the  governor  controls  the  speed  through  all 
ranges  of  load,  the  gas  engine,  like  the  steam  en- 
gine, is  not  economical  with  very  light  loads.  Where 
a  variation  in  the  turning  moment  is  not  objection- 
able,  one   or  more   of  the  explosion   chambers   may 


Fig.  I.    General  View. 


two  more  generators  are  to  be  installed  shortly,  one 
of  100  kilowatts  and  the  other  of  150  kilowatts  ca- 
pacity. A  i'5o-horsepower  Erie  engine  has  already 
been  installed  to  operate  the  smaller  machine,  and 
another  McEwen  engine  will  be  put  in  for  the  larger 
one. 

A  feature  of  this  mine  will  be  the  self-propelling 
trucks  for  the  coal-cutting  machines,  which  are  now 
dragged  around  by  burros.  The  trucks  and 
small  gathering  motors  will  be  operated  on  the  trol- 
ley system,  wires  being  placed  along  the  side  of 
the  entrance  and  the  rooms.  A  knife  switch  will 
be  placed  at  the  entrance  of  each  room,  so  that 
the  current  may  be  turned  off  when  the  machines 
are  not  working  in  any  room.  This  will  obviate 
the  danger  of  miners  getting  injured  by  coming  in 
contact  with  the  wires.  The  introduction  of  the 
trolley  system  will  do  away  v.'ith  the  reels  on  the 
machine  trucks  and  gathering  motors  and  make  the 
operation  of  both  more  convenient.  The  tracks  will 
consist  of  steel  bonded  rails. 

The  haulage  motor  has  a  mechanism  for  auto- 
matically turning  off  the  current  in  case  of  a  sudden 
stoppage  of  the  machinery  by  accident,  thus  doing 
away  with  the  danger  of  burning  out  the  armatures. 
To  still  further  reduce  the  danger  of  this  trouble,  the 
wheel  in  the  slope,  about  which  the  cable  passes,  is 
fitted  with  immense  steel  springs,  so  that  if  the  cable 
should  get  caught  or  anything  else  happen  to  cause  a 
strain,  there  will  be  a  play  of  about  18  inches  before 
anything  would  break  or  the  strain  become  too  great 
on  the  motor.  The  plant  is  one  of  the  best  and 
most  complete  in  any  coal  mine  in  that  section  of 
the  country. 


Another  Substitute  for  Rubber. 

The  Mexican  Press  mentions  a  plant  called  "guay- 
ule"  as  a  substitute  for  rubber.  Carlos  Aguirre, 
general  representative  of  the  company  La  Anglo- 
Mexicana.  says  that  the  company  made  numerous 
experiments  in  extracting  from  the  shrub  the  gummy 
substance  it  contains  and  transforming  it  into  rubber. 
When  the  success  of  these  experiments  was  assured, 
the  necessary  patents  were  obtained  and  a  small 
factory  was  established  at  Jimulco.  state  of  Coahuila. 
which  for  about  a  year  has  been  in  operation,  and 
$150,000  Mexican  currency  has  been  invested.  The 
erection  of  several  similar  works  in  the  frontier 
states  is  now  contemplated.  One  of  these  plants  is 
expected  to  furnish  employment  to  about  500  men, 
and  "guayule"  to  the  value  of  about  $100,000  Mex- 
ican   currency   has   been    contracted   for. 


SARGENT   COMPLETE-EXPANSION   GAS   ENGINE. 

made  earlier  by  the  governor  as  the  load  gets  lighter 
or  later  as  the  load  gets  heavier,  giving  a  large  de- 
gree of  flexibility. 

No  throttling  action  of  the  incoming  charge,  with 
its  corresponding  loss  of  efficiency,  is  possible,  and, 
owing  to  the  more  complete  expansion  of  the  burn- 
ing gases  turning  the  heat  into  work  instead  of 
throwing  it  away  in  the  exhaust,  a  lower  terminal 
temperature  and  consequently  a  lower  average  tem- 
perature of  the  cylinders  is  maintained  throughout 
the  cycle.  For  this  reason,  engines  of  this  type' 
below  100  horsepower  require  no  water-cooled  pis- 
tons or  rods. 

The  mechanism  of  the  engine  is  as  follows:  A 
side  shaft  is  driven  by  the  crank  shaft  and  governor 
through  a  pair  of  worm  gears  running  in  oil,  car- 
rying two  cams  for  each  explosion  chamber,  one 
for  the  Igniter  and  one  to  operate  the  valve.  These 
comprise  all  the  moving  mechanism  except  the 
valves  and  lever,  as  shown  in  Fig.  i,  the  other  side 
of  the  engine  being  perfectly  plain. 

Fig  2  shows  a  section  through  the  valves  of  one 
of  the  explosion  chambers.  By  removing  si.x  nuts 
the  valve  bushing  and  valves  can  be  removed  from 
the   cylinder   for   regrlnding  or    Inspection. 

Gas  is  piped  to  the  chamber  (A)  in  the  sub- 
base  and  air  to  the  chamber  (B),  which  pass 
through  the  cylinder  supports  to  the  chambers  (A'1 
ar.d  (B'),  ready  to  pass  into  the  mixing  chamber 
when  the  cam  depression  (MN)  passes  the  roller 
and  the  ports  (F)  in  the  piston  valve  register  with 
the  ports  (E)  and  (D)  In  the  bushing.  When  the 
piston  valve  goes  down  to  this  position,  the  confined 
air  in  the  piston  valve  dash  pot  forces  open  the 
poppet  valve,  thus  giving  free  admission  to  the 
charge.  When  the  point  (N)  of  the  cam  reaches 
the  roller,  it  is  forced  down,  while  the  other  end 
of  the  lever  goes  up,  carrying  the  piston  valve 
which  cuts  off  the  admission.  The  poppet-valve 
seats  and  both  valves  remain  in  normal  position 
during  compression,  ignition,  and  expansion,  or  un- 
til the  point  (L)  on  the  cam  pushes  the  roller  down 
and  the  piston  up,  which  opens  the  poppet,  and 
the  exhaust  gases  pass  out  through  the  ports  (K) 
and  the  elbow  (W)  to  the  exhaust  pipe  under  the 
floor. 

The  poppet  valve  seals  the  opening  in  the  com- 
bustion chamber  during  compression  and  inflamma- 
tion, and  the  piston  valve  holding  against  no  pres- 
sure, works  loosely  In  Its  bushing,  cutting  off  the 
admission  and  guiding  the  exhaust.  As  the  poppet 
valve  controls  both  the  Inlet  and  outlet  gases,  both 
the  valve  and  seat  keep  cool  and  need  to  be  ground 
not  over  once  or  twice  a  year.     The  mechanism  Is 


Fig.  2.     Section  through  Valve. 

be  cut  -yut  at  will  by  the  engineer,  by  simply 
raising  to  horizontal  position  a  controlling  lever 
which  holds  the  exhaust  open  and  the  gas  and  air 
closed.  This  is  very  desirable  in  blowing  engines, 
as  they  can  be  designed  so  that  two  explosion  cham- 
bers will  furnish  air  at  15  pounds  and  the  four 
chambers  at  30  pounds  pressure.  If  at  full  load  the 
engine  is  cutting  off  at  three-quarters  stroke  an 
overload  may  be  taken  care  of  by  a  later  cut,  though 
at  a  decrease  of  efficiency. 

The  cylinders  are  oiled  by  a  force  feed  pump  or 
check-valve  lubricators.  The  valve  gets  sufficient 
oil  from  the  cylinders.  The  side  shaft  and  out 
bearings  are  self-oiling.  The  cross-head  guides,  pin 
crank,  pin  and  main  bearings,  which  must  be  thor- 
oughly lubricated  at  all  times,  are  copiously  oiled 
by  the  w-orm  gears,  which  act  as  a  pump. 

Two  electric  Igniters  are  placed  In  each  explosion 
chamber  in  such  a  position  that  they  are  surrounded 
with  a  pure  ml.xture  at  the  time  of  ignition.  Either 
will  fire  the  charge,  and  should  either  become  short- 
circuited  the  engineer  is  immediately  advised. 

The  engine  is  started  by  compressed  air.  The 
pressure  of  the  air  when  turned  on  at  one  cylinder 
puts  the  starting  mechanism  into  operation  and  at 
the  same  time  puts  the  cylinder  out  of  service  as  a 
gas  engine.  When  the  engine  Is  up  to  speed,  turn- 
ing off  the  air  puts  the  gas  engine  into  commission 
without  changing  a    valve,   cam   or  lever. 

The  Sargent  gas  engines  are  manufactured  bj'  the 
Wellman-Seaver-Morgan  Company  of  Cleveland, 
Ohio. 


Fargo  Rejoices  Over  Its  Street  Railway. 

The  electric  street-railway  system  in  Fargo,  N.  D., 
built  by  the  Fargo  and  Moorhead  Street  Railway 
Company,  was  formally  opened  to  the  public  re- 
cently. The  largest  parade  ever  seen  in  Fargo  fol- 
lowed the  first  modern  electric  car  around  one  of 
the  city  loops.  The  line  extends  to  the  Agricultural 
College  and  to  M'oorhead,  and  is  considered  one  of 
the  finest  systems  in  the  Northwest.  General  Man- 
ager Heath  and  President  L.  B.  Hanna  were  in 
charge  of  the  opening  ceremonies.  It  Is  said  that 
10,000  persons  paid  fares  on  the  cars  in  one  day 
shorth^  after  regular  service  was  begun. 


H.  F.  McGregor  of  the  Houston  Electric  Com- 
pany of  Houston,  Texas,  has  been  in  Corpus  Chrlstl. 
Te.xas,  lookmg  over  this  city  with  a  view  to  estab- 
lIshlHg  an  electric  railway. 
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Some    Refinements    of    Mechanical 

Science.' 

By.  Ambrose  Swasey. 

For  the  subject  of  my  address  I  wish  to  speak 
of  a  few  of  those  metliods  and  mechanisms  wliich 
have  been  developed  and  perfected  to  such  a  degree 
of  refinement  that  they  may  be  considered  as  ahuost 
beyond  the  practical,  and  yet  were  it  not  for  such 
refinements  they  could  not  possibly  be  made  to  serve 
the  utilitarian  purposes  which  make  them  of  such 
inestimable  value  to  us  all. 

The  division  and  the  measurement  of  lime  is 
today,  as  it  has  been  for  ages,  among  the  most  im- 
portant of  the  subjects  affecting  the  welfare  of  man- 
kind, and  as  time  has  rolled  on  and  there  has  been 
a  better  understanding  of  the  laws  governing  the 
universe,  nearer  and  nearer  has  been  the  approach 
to  perfection  in  the  working  out  of  these  difhcult 
problems,  but  the  many  limitations  surrounding  them 
have  always  kept  their  full  solution  somewhere  in 
the    future. 

The  diurnal  revolution  of  the  earth,  which  gives 
the  solar  day,  and  the  revolution  of  the  earth  around 
the  sun.  the  solar  year,  are  the  arbitrary  divisions 
of  lime  marked  of!  with  the  utmost  precision  by 
the  celestial  bodies;  and  while  the  length  of  the 
solar  day  has,  from  before  the  Christian  Era.  been 
fairly  well  defined,  the  length  of  the  solar  year  was 
but  approximately  known  until  within  a  few  hun- 
dred years. 

The  length  of  the  year,  as  counted  by  the  Julian 
calendar,  was  too  long  by  ii  minutes  and  14  sec- 
onds, and  this  error  amounted  to  10  full  days  in 
the  1,600  years  from  the  time  the  Julian  calendar 
went  into  effect,  until  the  introduction  of  the  Gre- 
gorian calendar. 

A  few  years  ago,  when  visiting  the  Vatican  Ob- 
servatory, I  was  particularly  interested  in  the  Gre- 
gorian Tower,  which  forms  a  part  of  the  Vatican 
Library  Building.  After  passing  through  a  number 
of  rooms  which  are  used  in  connection  with  the  ob- 
servatory, when  near  the  top  of  the  tower,  I  was 
taken  into  the  spacious  and  beautiful  calendar  room. 
the  walls  of  which  are  covered  with  paintings  of 
the  highest  order,  executed  centuries  ago,  under 
the  direction  of  Pope  Gregory  XIII.  In  the  center 
of  the  room,  and  forming  a  part  of  the  floor,  there 
was  a  large  marble  slab,  on  which  was  cut  a  fine 
line  exactly  in  the  true  meridian,  and  upon  the  line 
was  a  special  mark  which  indicated  the  altitude  of 
the  sun  at  noon  of  a  certain  day.  On  the  south 
wall,  near  the  top  of  the  room,  there  was  a  small 
aperture  through  which  the  direct  rays  of  the  sun 
passed  at  noon,  projecting  a  bright  spot  on  the 
meridian  line. 

All  of  this  had  been  planned  and  executed  by  the 
astronomers  in  order  that  they  might  demonstrate 
the  necessity  of  reforming  the  calendar,  and  when 
at  noon  on  the  23d  of  March,  1582,  Pope  Gregory 
saw  that  the  altitude  of  the  sim  as  shown  by  the 
beam  of  light,  was  not  for  that  particular  day,  but 
for  the  day  10  days  previous,  he  directed  that  10 
days  be  stricken  from  the  calendar,  and  that  dav 
should  be  the  nth  of  March,  instead  of  the  23d. 

With  such  precision  had  the  astronomers  deter- 
mined the  true  length  of  the  year,  that  our  present 
calendar  with  its  intercalations  will '' continue  on 
for  20,oco  years,  with  an  error  not  to  exceed  a 
single  day. 

The  line  on  the  marble  slab  and  the  aperture 
through  the  wall  of  the  calendar  room  were  de- 
vices simple  in  the  extreme,  and  in  this  day  of  in- 
struments such  a  method  would  hardly  be  considered, 
yet  they  served  their  purposes  admirably,  and  the 
placing  of  that  line  on  the  true  meridian,  with  an 
accuracy  never  before  attained,  was  considered  one 
of  the  greatest  scientific  achievements  of  that. age. 

Since  an  unknown  time  the  day  has  been  divided 
into  24  hours,  and  as  civilization  has  advanced,  the 
greater  has  been  the  necessity  for  the  utmost  pre- 
cision in  the  measurement  of  each  hour,  with  its  sub- 
divisions. 

The  sun  dial  is  not  only  the  earliest,  but  the  most 
interesting  of  all  the  numerous  arrangements  that 
have  been  devised  for  measuring  the  divisions  of  the 
day.  Notwithstanding  its  limitations,  it  has  been 
a  subject  which  has  attracted  the  brightest  minds 
for  ages.  Within  these  later  years  there  has  been 
a  renewed  interest  in  this  ancient  time-keeper,  not 
only  in  copying  the  types  of  dials,  which  are  valu- 
able because  of  their  antiquity,  hut  in  working  out 
new  forms.  Recently  a  new  dial  has  been  invented, 
by  which  the  rays  of  the  sun  will  indicate  the  true 
mean  time  for  each  day  of  the  year,  with  an  error 
not   to  exceed   one   minute. 

The  hour-glass,  which  came  later,  was  considered 
a  much  more  practical  method,  inasmuch  as  it  could 
be  used  either  day  or  night,  and  because  its  use 
was  not  confined  to  a  particular  location;  however, 
as  a  timekeeper  it  was  not  satisfactory,  even  in  those 
early   days. 

The  clepsydra  or  water  clock,  which  is  supposed 
to  have  been  invented  by  the  Greeks,  was  found 
tn  he  a  much  better  timekeeper  than  either  the  sun 
dial  or  hour-glass,  and  it  was  a  great  step  in  ad- 
vance toward   the  accurate  measurement   of   time. 

These  water  clocks  are  to  this  day  used  exten- 
sively in  the  East,  more  especially  in  China.  Those 
first  used  by  the  Greeks  consisted  of  two  water  jars 
so  arranged  that  the  water  from  the  upper  ran  into 
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the  lower,  and  the  time  of  day  was  determined  by 
measuring  the  depth  of  water  in  the  upper  jar,  and 
at  sunrise  each  day  the  water  was  returned  to  the 
upper  jar.  In  the  city  of  Canton  there  is  a  water 
clock  which  has  been  ninning  for  800  years,  and 
at  the  present  time  it  is  the  standard  clock  of  that 
city. 

This  clock  consists  of  four  water  jars,  each  having 
a  capacity  of  eight  or  lo  gallons.  The  jars  are 
placed  one  above  the  other,  in  the  form  of  a  terrace, 
the  three  upper  ones  being  provided  with  a  small 
orifice  near  ihe  bottom,  through  which  the  water 
drops  into  the  jar  next  below,  and  so  on  down  from 
one  to  the  other,  until  the  water  reaches  the  lowest 
or  registering  jar.  In  this  there  is  a  float,  to  which 
is  attached  an  upright,  having  graduations  for  the 
hours  and  parts  of  hours,  and  as  the  water  rises 
the  time  can  be  determined  by  noting  the  height  of 
the  float  in  relation  to  the  cross-bar  at  the  top  of 
the    jar. 

In  this  improved  form  of  water  clock  the  variation 
in  the  flow  of  water  due  to  the  difference  in  height, 
is  overcome  by  having  a  series  of  jars,  the  outlet 
of  the  upper  being  so  graduated  that  there  is  but 
little  variation  in  the  height  of  water  in  the  second 
jar.  and  in  the  third  the  height  remains  practically 
uniform,  thus  insuring  a  constant  head  for  the  water 
which  drops  into  the  registering  jar.  At  the  begin- 
ning of  each  day  the  water  is  taken  from  below  and 
carried  up  a  flight  of  steps  to  the  top. 

That  such  an  arrangement  has  some  elements 
favorable  to  the  accurate  measurement  of  time,  there 
can  be  no  doubt.  It  certainly  has  the  element  of 
simplicity,  and  notwithstanding  its  long  service,  the 
only  wear  noticeable,  was  confined  to  the  steps  lead- 
ing to  the  upper  jar. 

Clocks  of  the  present  type,  although  iised  as  far 
back  as  the  twelfth  century,  and  possibly  earlier, 
were  but  fair  timekeepers,  until  several  centuries 
later.  Those  which  the  astronomers  used  in  their 
observatories  at  the  end  of  the  fifteenth  century  were 
so  unreliable  that  modified  forms  of  the  clepsydra 
of  the  ancients  were  used,  and,  as  they  did  not  prove 
to  be  satisfactory,  most  of  the  observations  w  ere 
made   without  the  use  of  clocks. 

Galileo's  beautiful  discovery  of  the  isochronism 
of  the  pendulum  from  the  swinging  chandelier  in  the 
church  at  Pisa  was  of  great  value  in  many  respects, 
but  in  none  more  so  than  in  its  application  to  the 
measurement  of  time. 

Soon  after  that  great  discovery  the  English  clock- 
maker,  Graham,  invented  the  mercurial  pendulum, 
by  which  the  variation  in  its  length  caused  by  the 
difference  in  temperature  was  fully  compensated,  and 
some  years  later  Harrison,  another  English  clock- 
maker,  invented  a  compensating  pendulum,  which 
consisted  of  a  series  of  metal  bars  having  different 
coefficients  of  expansion — so  that  200  years  ago,  as 
it  is  today,  the  pendulum  was  the  nearest  perfect 
of  all  the  devices  that  have  been  employed  for 
governing  or  controlling  the  motions  of  a  clock 
mechanism. 

Every  part  of  the  clock,  down  to  the  minutest  de- 
tail, has  been  the  subject  of  study  and  improvement, 
and  they  are  made  and  adjusted  with  such  precision 
and  delicacy  that  in  testing  them  the  question  is, 
Within  how  small  a  fraction  of  a  second  will  they 
run?  Not  content  with  their  marvelous  perform- 
ance when  under  normal  conditions,  some  of  the 
finest  astronomical  clocks  are  surroundbd  by  glass 
or  metal  cases,  in  which  a  partial  vacuum  is  main-  ■ 
tained,  and  in  order  that  the  cases  may  not  be 
opened  or  disturbed,  the  winding  is  done  automatic- 
ally by  means  of  electricity,  the  frequency  of  the 
winding  in  some  cases  being  as  often  as  once  every 
minute.  These  clocks  are  set  up  in  especially  con- 
structed rooms  or  underground  vaults,  where  the}' 
are  free  from  jar  or  vibration,  where  the  temperature 
and  barometric  conditions  remain  practically  con- 
stant, and  where  every  possible  precaution  is  taken 
to  further  minimize  the  errors  of  the  running  rate. 
A  clock  in  the  observatory  at  Berlin  has  run  for 
several  months,  under  these  favorable  conditions, 
with  a  rate  having  a  mean  error  of  but  fifteen  one- 
thousandths  of  a  second  per  day  and  a  maximum 
error  of  but  thirty  one-thousandths  of  a  second  per 
day. 

Another  clock  installed  at  the  observatory  of  Case 
School  of  Applied  Science  at  Cleveland,  running 
under  similar  conditions,  also  has  a  mean  error  of 
fifteen  one-thousands  of  a  second  per  day,  with  a 
maximum  error  for  several  months  of  but  twenty- 
two  one-thousandths  of  a  second  per  day. 

These  are  notable  examples  of  the  present  state  of 
Ihe  art  of  clockmaking,  and  show  the  wonderful 
precision  with  which  minute  intervals  of  time  can 
be  measured. 

From  the  time  of  the  invention  of  Peter  Hele,  in 
1477,  of  the  "Nuremburg  animated  esS'''  or  "pocket 
clock,"  which  required  winding  twice  a  day.  and 
varied  an  hour  and  a  half  in  the  same  length  of 
time,  the  development  of  the  watch  has  kept  pace 
wilh  the  "mother  clock."  and  followed  closely  to  it 
in  timekeeping  qualities. 

These  marvelous  little  machines,  whether  made  at 
the  homes  of  the  peasants  among  the  hills  and  moun- 
tains of  Switzerland,  where  the  skill  required  for 
making  a  single  part  has  been  handed  down  from 
generation  to  generation,  or  made  in  the  great  fac- 
tories of  this  country,  where  fully  2,000,000  high- 
grade  movements  are  turned  out  annually,  and  where 
the  skill  of  the  workmen  has  been  supplemented  by 
modern  methods  and  machinery,  are.  notwithstanding 
the  difficulties  attending  their  manufacture,  produced 


so  cheaply  as  to  be  within  the  reach  of  almost  every- 
one. 

The  larger  watch,  or  ship  chronometer,  with  its 
escapement  so  delicately  made  and  adjusted  that 
it  must  always  be  kept  in  the  same  position,  was 
greatly  improved  through  the  efforts  of  the  British 
government  in  1714  by  offering  rewards  of  10,  15 
and  20  thousand  pounds  to  any  who  should  make 
chronometers  that  would  run  so  accurately  that  the 
longitude  of  a  ship  at  sea  could  be  determined  within 
60,  40  and  30  miles,  and  Harrison,  the  inventor  of 
the  compensating  pendulum  and  the  compensating 
balance,  which  is  now  used  in  watches,  succeeded 
in  making  a  chronometer,  which,  after  being  tested 
on  a  long  voyage,  was  found  to  run  so  closely  that 
the  position  of  the  ship  was  determined  within  18 
miles,  and  he  was  therefore  paid  the  full  award  of 
20,000  pounds.  The  historic  chronometer,  which 
marked  a  new  era  in  navigation,  is  now  numbered 
among  the  treasures  of  the  Greenwich  Observatory. 
Modern  ships  are  equipped  with  chronometers  so 
accurate  and  so  reliable,  and  with  sextants  of  such 
precision  that  navigators  can  determine  their  position 
in  latitude  and  longitude  within  a  few  miles.  There- 
fore, with  the  increased  speed  of  the  powerful  ships 
carrying  hundreds  or  even  thousands  of  passengers. 
together  with  their  valuable  cargoes,  the  methods  and 
instruments  used  in  navigation  have  been  so  im- 
proved as  to  greatly  diminish  the  dangers  in  crossing 
the  seas. 

The  perfection  attained  in  the  measurement  of 
lime,  which  is  of  such  great  practical  value  in  nearly 
everj'  sphere  of  life,  would  not  have  been  possible 
were  it  not  for  the  even  greater  refinements  that 
have  characterized  the  methods  and  instruments  used 
by  the  astronomer  in  determining  the  length' of  the 
day  and  of  the  year,  which  are  the  fundamental 
standards  of  time. 

The  division  of  the  circle  and  the  measurement 
of  angles  have  ever  been  among  the  unsolved  prob- 
lems of  the  astronomer,  yet  in  the  instruments  used 
by  him,  circles  have  formed  a  most  important  part. 

Long  before  the  telescope  was  invented,  Tycho 
Brahe,  the  Danish  astronomer,  "the  founder  of  mod- 
ern astronomy,"  constructed  for  his  observatory  in- 
struments of  various  kinds  having  graduated  circles 
and  arcs  of  circles.  His  instruments  for  the  most 
part  were  improvements  on  those  used  by  Arabian 
astronomers  in  the  eighth  and  ninth  centuries,  and 
these,  in  turn,  were  copied  after  similar  instruments 
used  by  the  Greeks  and  Egyptians,  a  thousand  years 
previous,  and  it  is  supposed  that  such  instruments 
were  used  by  the  Chinese  at  an  even  earlier  period, 
so  that  graduated  circles  have  come  down  to  us 
from  the  far-off  ages. 

The  longer  the  radius  the  more  accurate  the 
graduations,  was  the  principle  upon  which  the  early 
instruments  were  made.  The  Arabians,  in  about  the 
year  1000,  built  a  sextant  with  a  60-foot  radius 
and  a  quadrant  with  a  21-foot  radius,  but  to  Tycho 
Brahe  is  due  to  credit  of  constructing  instruments 
having  circles,  much  smaller  in  diameter  and  gradu- 
ated with  a  greater  precision  than  ever  before.  It 
was  by  the  use  of  such  improved  instruments  of 
his  own  making,  and  by  his  observations  which 
were  made  without  a  telescope  or  any  means  of  mag- 
nification, that  he  was  able  to  give  the  positions  of 
a  large  number  of  stars  within  less  than  one  minute 
of  arc  from  the  positions  given  by  modern  as- 
tronomers. 

The  graduation  of  an  eight-foor  mural  circle  in 
1725  by  Graham  of  England  for  the  National  Ob- 
servatory, and  of  an  eight-foot  quadrant  by  Bird,  in 
1767,  Avere  notable  steps  in  advance  in  the  division 
of  the  circle  and  the  measurement  of  angles,  but 
these  and  similar  instruments,  although  their  effi- 
ciency was  greatly  augmented  by  the  use  of  the 
telescope,  have  been  supplanted  by  others  more  prac- 
tical. 

The  first  circular  dividing  engine  was  made  in 
1740  by  Henry  Hindley  of  New  York  for  cutting 
the  teeth  of  clock  wheels,  and  it  is  interesting  to 
note  that  in  the  same  3'ear  Huntsmann,  another 
clockmaker  of  Sheffield,  invented  the  process  of  mak- 
ing crucible  steel,  that  he  might  have  a  metal  suitable 
for. the  springs  of  his  clocks. 

Of  the  several  engines  constructed  later,  the  one 
most  successful  and  representing  the  greatest  prog- 
gress,  was  that  made  by  Ramsden  in  1777.  This 
engine,  automatic  in  its  movements,  was  made  espe- 
cially for  graduating  circles,  and  because  of  the  great 
precision  with  which  he  divided  the  circles  of  the 
instruments  used  by  the  government,  the  Board  of 
Longitude  awarded  him  the  sum  of  615  pounds. 
A  further  and  most  potent  recognition  of  the  ex- 
cellence of  his  work  lies  in  the  fact  that  all  subse- 
quent circular-dividing  engines  have  followed  closely 
the  same  general  principles  of  construction  embodied 
in  the  Ramsden  engine. 

It  is  most  gratifying  to  all  those  who  are  inter- 
ested in  mechanical  progress  that  the  Ramsden 
engine  has  been  preserved  throughout  all  these  years, 
and  it  now  stands  in  the  museum  of  Ihe  Smith- 
sonian Institution  at  Washington  as  a  monument 
to  the  one  who  made  it  and  as  the  best  example  of 
that  time  of  tiic  art  of  graduating  circles. 

Many  excellent  dividing  engines  have  been  ma.de 
that  are  quite  sufficient  in  point  of  accuracy  for  the 
work  for  which  they  were  intended,  but  the  perfec- 
tion required  in  the  graduation  of  circles  for  as- 
tronomical instruments  is  such  that  it  has  been  found 
to  be  one  of  the  most  difficult  of  all  mechanical 
problems  to  make  an  engine  that  will  meet  such 
requirements.. 
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In  such  an  engine  the  chief  essential  is  that  the 
spindle  carrying  the  raaster-plate  shall  be  as  nearly 
round  and  as  closely  fitted  in  its  bearings  as  is 
possible,  for  the  degree  of  excellence  with  which 
that  w'ork  is  done  determines  how  closely  a  circle 
can  be  divided. 

It  seems  almost  incredible  that  a  well-lubricated 
spindle  of  four  inches  in  diameter  at  its  largest  part 
and  tapering  three-qnarters  of  an  inch  to  the  foot 
can  be  made  so  nearly  round  and  so  closely  fitted 
in  its  bearings  that  a  movement  of  one-thousandth 
of  an  inch  in  or  out  of  its  bearings  will  in  one  case 
cause  it  to  turn  with  difficulty,  and  in  the  other 
with  perfect  freedom,  yet  this  has  been  found  to 
be  within  the  limits  of  mechanical  refinements. 

The  greatest  accuracy  thus  far  attained  in  such 
engines  is  one  second  of  arc,  which  arc,  with  a 
radius  of  three  miles  equals  one  inch,  and  at  20 
inches,  which  is  the  radius  of  the  silver  ring  upon 
which  the  graduations  on  the  master-plate  are  made, 
a  line  one-thousandth  of  an  inch  in  width  is  equal 
to  12  seconds  of  arc,  or  12  times  the  accumulated 
errors  of  any  number  of  divisions,  or  20  times  the 
greatest  error  of  any  single   division. 

In  automatically  graduating  a  circle  it  has  been 
found  to  be  impracticable  to  cut  more  than  six  lines 
in  a  minute,  and  it  requires  about  33  hours  to  divide 
a  circle  into  two-minute  spaces.  As  with  the  run- 
ning of  the  finest  clocks,  the  best  results  can  only 
be  obtained  when  the  engine  is  surrounded  with 
ever\-  favorable  condition  possible.  Instead  of  the 
large  circles  and  sectors  used  by  the  ancients,  they 
have  been  made  smaller  in  diameter,  as  the  methods 
for  graduating  have  been  improved,  until  those 
of  the  more  modern  instruments  are  seldom  more 
than  30  inches,  and  some  of  the  latest  meridian  in- 
struments have  circles  of  but  25  inches. 

The  smaller  circles,  which  can  be  made  and 
graduated  with  greater  precision  than  the  larger 
ones,  are  also  less  liable  to  change  in  form,  owing 
to  their  weight  and  the  variation  in  temperature, 
and  with  the  aid  of  the  reading  miscroscope  the  re- 
sults obtained  would  not  be  possible  with  the  larger 
circles. 

A  25-inch  circle  read  with  a  microscope  havmg  a 
power  of  40,  would  be  equivalent  to  a  circle  of  about 
80  feet  in  diameter,  and  a  single  second  of  arc  as 
seen  through  the  microscope  would  be  equal  to 
0.C024  of  an  inch,  a  quantity  easily  subdivided. 

.\  most  important  adjunct  to  the  astronomer's 
instrumental  equipment  is  the  filar  micrometer. 
With  it  he  determines  the  errors  of  divisions,  the 
eccentricity  of  his  circle  and  measures  the  angles  to 
within  a  fraction  of  a  second;  and  when  used  at  the 
eye  end  of  the  telescope  he  determines  the  positions 
and  motions  of  the  stars  and  the  distances  and 
diameters  of  the  planets.  In  these  little  instruments, 
whether  of  the  simple  or  complex  form,  the  chief 
requisites  are  the  screw  and  the  cross  wires,  for 
upon  them  the  value  of  the  observations  and  meas- 
urements depend. 

To  make  the  screw  of  a  micrometer  so  true  that 
the  errors  in  the  threads  cannot  be  detected  by  its 
own  magnifying  power,  is  an  extremely  difficult  task. 
These  micrometer  screws  are  often  made  with  100 
threads  to  the  inch,  and  are  provided  with  graduated 
drums  having  100  divisions,  the  readings  being  made 
in  tenths  of  a  division. 

The  cross  wires,  which  are  but  common  spider 
lines,  because  of  their  fineness  and  the  remarkable 
qualities  they  possess,  are  indispensable  in  microme- 
tric  work. 

That  the  repulsive  and  even  dangerous  spider  has 
plenty  of  enemies  among  the  human  family,  there 
can  be  no  doubt,  yet  if  the  value  of  the  contributions 
which  it  has  made  to  the  cause  of  science  were 
generally  known,  it  would  surely  have  a  greater 
number  of  friends  than  at  present,  and  most  cer- 
tainly the  astronomer  will  say  naught  against  it, 
for,  after  the  experience  of  many  years,  he  has  found 
that  the  spider  furnishes  the  only  thread  which 
can  be  successfully  used  in  carrying  on  his  work. 

The  spider  lines  mostly  used  are  from  one-fifth 
to  one-seventh  of  a  thousandth  of  an  inch  in  diam- 
eter, and,  in  addition  to  their  strength  and  elasticity, 
they  have  the  peculiar  property  of  withstanding  great 
changes  of  temperature,  aiid  often  when  measuring 
the  sun  spots,  although  the  heat  is  so  intense  as 
to  crack  the  lenses  of  the  micrometer  eyepiece,  yet 
the  spider  lines  are   not  in  the  least  injured. 

The  threads  of  the  silkworm,  although  of  great 
value  as  a  commercial  product,  are  so  coarse  and 
rough  compared  with  the  silk  of  the  spider  that 
they  cannot  be  used  in  such  instruments. 

Platinum  wires  are  made  sufficiently  fine,  and 
make  most  excellent  cross  wires  for  instruments 
where  low  magnifying  powers  are  used,  yet  as  the 
power  increases  they  become  rough  and  imperfect. 

Spider  lines,  although  but  a  fraction  of  a  thou- 
santh  of  an  inch  in  diameter,  are  made  up  of  several 
thousands  of  microscopic  streams  of  fluid,  which 
unite  and  form  a  single  line,  and  it  is  because  01 
this  that  they  remain  true  and  round  under  the 
highest  magnifying  power. 

An  instance  of  the  durability  of  the  spider  lines 
is  found  at  the  Allegheny  Observatory,  where  the 
same  set  of  lines  in  the  micrometer  of  the  transit 
instrument  has  been  in  use   since  1859. 

The  placing  of  the  spider  lines  in  the  micrometer 
is  a  w-ork  of  great  delicacy,  and  in  some  micrometers 
there  are  as  many  as  30.  which  form  a  reticule, 
with  lines  two  one-thousandths  of  an  inch  apart,  and 
parallel  with  each  other,  under  the  highest  magnify- 
ing power. 


Step  by  step,  from  the  methods  of  the  Arabian 
astronomers  to  the  time  of  Tycho  Brahe  and  on 
down  to  the  present  day,  improvements  in  the  in- 
struments and  methods  for  the  measurement  of 
angles  have  been  going  on,  until  astronomers  can 
measure  double  stars  with  a  separation  of  one  sec- 
ond of  arc,  and  within  less  than  one  second  they 
can  define  their  positions  in   the   heavens. 

In  the  realm  of  the  measurements  of  minute  linear 
distances,  and  the  perfection  of  curved  and  flat  sur- 
faces, the  refinements  are  even  greater  than  those 
pertaining  to  the  measurement  of  time  and  of  angles. 
Most  important  in  the  linear  dividing  engine  is 
the  screw,  and  although  much  had  been  accomplished 
in  bringing  such  engines  to  a  high  degree  of  ex- 
cellence, it  was  for  Professor  Rowland  to  make 
an  engine  which  has  a  practically  perfect  screw : 
and  without  doubt  it  is  in  all  respects  the  nearest 
perfect  of  all  the  mechanisms  that  have  been  em- 
ployed for  ruling  lines  exactly  parallel  and  equally 
spaced. 

The  Rowland  engine  was  made  especially  for  rul- 
ing diffraction  gratings,  which  are  made  of  speculum 
metal,  and  with  it  a  metal  surface  has  been  ruled 
with  160.000  lines,  there  being  about  29,000  to  the 
inch,  and  as  many  as  43,000  lines  to  the  inch  have 
been  ruled. 

The  gratings  mostly  used  have  from  14,000  to  20,- 
cco  lines  to  the  inch,  and  with  such  exactness  is 
the  cutting  tool  moved  by  the  screw  that  the  greatest 
error  in  the  ruling  does  not  exceed  one-millionth  of 
an  inch. 

The  production  of  these  gratings,  which  has  en- 
abled the  physicist  in  his  study  of  the  spectrum  to 
enter  fields  of  research  before  unknown,  has  not 
only  called  for  the  highest  degree  of  perfection  ever 
attained  in  the  spacing  of  linear  distances,  but  it 
has  also  called  for  a  refinement  most  difficult  in 
the  optical  surfaces  upon  which  the  lines  are  ruled. 
To  Mr.  Brashear  was  given  the  problem  of  pro- 
ducing such  surfaces,  and,  notwithstanding  the  many 
difficulties  encountered  in  working  and  refining  the 
speculum  metal  plates,  he  has  made  many  hundred 
plates,  with  surfaces  either  flat  or  curved,  with  an 
error  not  to  exceed  one-tenth  of  a  wave  length  of 
light,  or  one  four-hundred-thousandth  of  an  inch. 
The  established  standards  of  length  which  are  the 
yard  of  Great  Britain  and  the  meter  of  France,  be- 
ing made  of  metal,  and  liable  to  destruction  or 
damage.  Professor  Michelson  conceived  the  idea  of 
determining  the  length  of  these  standards  in  wave 
lengths  of  light,  which  would  be  a  basis  of  value 
unalterable  and  indestructible. 

For  the  purpose  of  carrying  out  these  experiments 
the  interferometer  was  constructed,  an  instrument 
wdilch  required  the  highest  order  of  workmanship 
and  the  greatest  skill  of  the  optician.  Again,  Mr. 
Brashear  proved  to  be  equal  to  the  occasion,  and 
made  for  the  instrument  a  series  of  refracting  plates, 
the  surfaces  of  which  were  flat  within  one-twentieth 
of  a  wave  length  of  light,  with  sides  parallel  within 
one  second.  This  was  the  most  difficult  work  ever 
attempted  in  the  refinement  of  optical  surfaces. 

Professors  Michelson  and  M'orley  devised  a  method 
for  using  the  interferometer  for  making  the  wave 
length  of  some  definite  light  an  actual  and  practical 
standard  of  length.  So  satisfactory  was  the  result  that 
Professor  Michelson  was  invited  to  continue  the 
experiments  at  the  Bureau  of  Weights  and  Measures, 
at  Sevres,  France,  where  the  standard  meter,  which 
is  kept  in  an  underground  vault  and  inspected  only 
at  long  intervals,  was  used  for  that  important  work, 
which  occupied  nearly  a  year.  The  final  result  of 
the  experiments  shows  that  there  are  1,553.164.5 
wave  lengths  of  red  cadmium  light  in  the  French 
standard  meter,  at  15°  Centigrade.  So  great  is 
the  accuracy  of  these  experiments  that  they  can  be 
repeated  within  one  part  in  2,000,000.  Should  the 
material  standard  of  length  be  damaged  or  destroyed, 
the  standard  wave  length  of  light  will  remain  un- 
altered, as  a  basis  from  which  an  exact  duplicate 
of  the  original  standard  can  be  made.  These  two 
marvelous  instruments,  the  Rowland  dividing  en- 
gine and  the  Michelson  interferometer,  show  the 
possibilities  in  the  perfection  of  linear  divisions  and 
the   standards   of  length. 

We  have  recounted  some  steps  of  the  progress 
that  has  been  made  in  the  measurement  of  time, 
of  angles  and  of  length,  together  with  some  of  the 
refinements  in  these  measurements,  but  we  are  con- 
fronted with  the  fact  that,  notwithstanding  all  that 
has  been  accomplished  from  centuries  past  down  to 
the  present  time,  that,  as  ever  before,  there  are 
many  imperfections  requiring  new  problems  in  me- 
chanical science  to  be  worked  out  for  the  further 
enlightenment  and  welfare  of  mankind. 


Importer   May    File   Corrected    Invoice. 

An  interesting  decision  in  which  the  importers' 
contention  was  sustained  has  just  been  rendered 
by  the  board  of  general  appraisers  in  the  case  of 
the  Commercial  Cable  Company  against  the  collector 
of  customs  at  New  York.  The  goods  involved  con- 
sisted of  telegraph  instruments  imported  through  the 
port  of  New  York.  Entry  was  made  on  a  pro 
forma  invoice  on  April  19,  1904,  the  importers  esti- 
maling  the  value  of  the  merchandise  at  $1,662.  Be- 
fore any  action  was  taken  by  the  local  appraiser 
toward  ascertaining  the  market  value  of  the  goods 
and  prior  to  liquidation  of  the  entry  by  the  collector, 
the  importers  produced  an  invoice,  duly  certified 
by  the  consul,  which  was  filed  with  the  collector 
on  April  21,  1904.  On  May  3d  following  the  local 
appraiser  made  his  return,  approving  the  value 
named  on  the  certified  invoice,  and  finding  that  the 
goods  had  a  foreign  market  value  of  about  $27  less 
than  that  made  on  the  pro  forma  invoice,  but  being 
the  value  exactly  stated  on  the  certified  invoice. 
The  collector,  however,  assessed  duty  upon  the  goods 
on  the  basis  of  the  valuation  shown  by  the  entry 
based  on  the  pro  forma  invoice.  The  importers  con- 
tended that  the  assessment  should  be  made  upon 
the  valuation  as  shown  by  the  consular  invoice  and 
the  return  of  the  local  appraiser. 

The  board  sustained  this  contention  and  overruled 
the  collector's  decision,  holding  in  effect  that  when 
entry  is  made  on  a  pro  forma  invoice  and  a  bond  is 
given  for  the  production  of  a  consular  invoice,  as 
required  by  section  4  of  the  customs  administrative 
act  of  June  10,  1890,  the  entry  remains  ''open"  until 
the  conditions  of  the  bond  have  been  fulfilled  or 
until  the  bond  itself  has  become  forfeited.  When 
the  consular  invoice  is  duly  produced  to  the  collector 
and  approved  by  the  appraiser  the  entry  should  be 
liquidated  on  the  basis  of  the  value  shown  by  the 
consular  invoice  rather  than  of  the  pro  forma  in- 
voice. 

It  is  now  settled  beyond  question  that,  in  a  proper 
case,  an  importer  has  the  right  to  file  a  corrected 
invoice  in  place  of  one  that  he  finds  to  be  incor- 
rect. T. 


Michigan    Electrical    Machinery   to    Be 
Tabulated. 

An  electrical  club  of  40  members,  consisting  mainly 
of  sophomore  and  junior  engineers,  has  been  organ- 
ized at  the  Michigan  Agricultural  College  at  Lans- 
ing. Besides  a  regular  weekly  meeting  for  the  dis- 
cussion of  items  of  interest  in  the  electrical  world, 
each  member  will,  during  the  coming  vacation,  in- 
spect two  or  three  power  plants,  and  the  information 
secured  concerning  these  will  be  used  as  a  beginning 
in  the  matter  of  an  exhaustive  tabulation  of  the 
electrical  machinery  used  in  the  various  Michigan 
power  plants. 


Waterpower  Possibilities  in  Texas. 

Waterpower  in  Texas  in  many  localities  is  only 
partially  developed,  according  to  a  report  recently 
made  by  Mr.  Thomas  U.  Taylor  of  the  United  States 
Geological  Survey.  There  are,  however,  many  plants 
in  the  state  which  have  been  built  upon  scientific 
principles,  with  modern  machinery,  and  which  ob- 
tain high  efficiency.  A  large  percentage  of  the  plants 
now  in  existence  are  located  on  Guadalupe,  Colo- 
rado and  Brazos  rivers  and  their  tributaries.  Guada- 
lupe River  easily  takes  rank  as  the  most  effective 
of  the  power-generating  streams  in  the  state.  There 
are  more  power  plants  on  Neches  and  Sabine  rivers 
and  their  tributaries  than  on  the  rivers  farther  west, 
but  these  plants  are  usually  only  small  mills  of  six 
to  30  horsepower,  which  are  used  for  ginning  cotton, 
sawing  lumber,   or   grinding  corn. 

In  Eastern  'Texas  the  country  is  heavily  wooded 
and  is  traversed  by  many  small  streams  which  are 
for  the  most  part  tributaries  of  Sabine  River  or 
Neches  River  and  are  not  subject  to  sudden  fluctua- 
tions in  height.  The  water  is  held  back  by  the  leaves, 
roots  and  low-growing  vegetation  which  cover  the 
earth  and  it  flows  off  gradually,  so  that  there  is  lit- 
tle occasion  for  shutting  down  plants  on  account  of 
low  water.  The  power  plants  in  Western  Texas  are 
larger,  but  the  streams  are  subject  to  sudden  rises 
and  falls,  especially  the  streams  that  flow  through 
the  mountains  of  Edwards  Plateau,  such  as  the  Col- 
orado, Guadalupe  and  Nueces. 


Mineral  Products  of  the   United  States. 

The  United  States  Geological  Survey  has  issued 
a  chart  which  gives  in  tabular  form  the  quantity 
and  value  of  the  United  States  mineral  products,  an- 
nually, since  1894.  The  total  value  of  metallic  prod- 
ucts alone  in  the  calendar  year  1903  is  given  as 
$624,318,008,  as  compared  with  $642,258,584  in  1902. 
Of  the  metals  and  minerals,  excepting  iron,  enter- 
ing into  the  electrical  industry  to  a  considerable 
extent,  the  following  table  shows  the  quantity  and 
value  of  the  products  in  1894,  compared  with  1903: 
1894. • ' 1903. ' 

Quantity.  Value.       Quantity.  Value. 

Copper,  pounds 364.866.808  S33,i4i.i42  698.044.517  ?9i. 506.006 

Lead,  short  tons 159.331  9.942,254         280.000  23.520,000 

Zinc,  short  tons 75.328  5.288,026         159.219  16.717,995 

Aluminum,  pounds....        550,000  .  316.250      7,500.000  2.284.900 

Platinum,  troy  ounces               100  600                no             2,080 

,  .,  ,Ha  '        90.100^          17.12S 

Mica,  pounds 32.38a  j          1,693!          41.990 

Uranium    and  vanadi- 
um, short  tons 19  5.625 

*Sheet,  pounds.     tScrap.  tons. 


The  Cunard  Line  steamer  Campania  reports  that 
on  a  recent  voyage  she  was  in  wireless  communica- 
tion with  12  ocean  liners.  10  of  wdiicli  were  bound 
for  America  and  two  for  Great  Britain.  When  1,200 
miles  out  the  Saxonia,  the  Ivernia  and  the  Campania 
were   in   communication   at  the  same   time. 
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Recent   Advances    in    Applied    Electro- 
chemistry.' 
By  Dr.  K  Elbs. 
Electrometallurgy. 

Copper. — The  total  amount  of  electrolytic  copper 
produced  in  the  3'ear  1903  was  probably  about  318,000 
tons,  of  which  the  United  States  made  86  per  cent., 
Great  Britain  nine  per  cent.,  Germany  three  per  cent., 
and  France  two  per  cent.  During  the  previous  year 
from  the  278,000  tons  of  pure  copper  manufactured 
in  North  America  some  8co  tons  of  fine  silver  worth 
$ij,ooo,ooo  and  7.500  kilograms  of  fine  gold  worth 
$5,000,000  were  recovered.  G.  Kroupa  has  found 
that  American  anode  slime  contains  on  an  average 
50  to  75  per  cent,  of  silver,  0.014  to  0.686  per 
cent,  of  gold  and  10  to  40  per  cent,  of  copper.  Tlie 
largest  factories  there  turn  out  as  much  as  27  wagon- 
loads  of  copper  per  day,  together  with  about  300 
kilograms  of  silver  and  five  or  six  kilograms  of 
gold.  The  slimes  are  either  worked  up  by  furnacing 
or  in  the  wet  way  by  extracting  the  silver  and  cop- 
per with  sulphuric  acid  and  then  decomposing  the 
silver  sulphate  with  metallic  copper.  The  electrolytic 
processes  which  have  been  proposed  for  the  treat- 
ment of  copper  ores  have  not  proved  satisfactory 
on  the  large  scale,  e.  g.,  those  suggested  by  Hopfner 
and  by  Siemens  and  Halske. 

Nickel. — A  strictly  electrolytic  method  of  win- 
ning nickel  from  its  ores  has  not  been  devised;  but 
T.  Ulke  has  worked  out  a  process  for  separating 
nickel  and  copper,  which  is  practicable,  though  not 
altogether  new.  An  alloy,  preferably  consisting  of 
about  80  per  cent,  of  copper  and  20  per  cent,  of 
nickel,  is  prepared  from  the  ore  and  used  as  an  anode 
against  a  copper  cathode  in  a  bath  of  copper  and 
nickel  sulphates  strongly  acidified  with  sulphuric 
acid.  The  anode  dissolves,  fine  copper  falls  at  the 
cathode  and  the  bath  gradually  becomes  stronger  in 
nickel.  A  portion  of  the  electrolyte  is  removed 
from  time  to  time  and  replaced  by  a  solution  of 
copper  sulphate  which  need  not  be  pure  as  long  as 
it  is  rich  in  that  metal.  From  the  liquid  which  has 
been  withdrawn  either  the  copper  is  precipitated  as 
sulphide  or  the  nickel  as  nickel  ammonium  suipkitt, 
the  nickel  being  thrown  down  electrolytically  from  its 
ammoniacal  solution  by  means  of  lead  anodes. 
Borchers  and  Giinther  have  sugested  a  similar 
process  and  have  proposed  that  during  the  elec- 
trolysis of  the  nickel  white  lead  or  chrome  yellow- 
should  be  made  by  the  Luckow  method.  For  the 
refining  of  nickel  D.  H.  Browne  uses  a  hot  solution 
of  nickel  chloride  containing  common  salt  at  the 
works  of  the  Canadian  Copper  Company,  which  were 
removed  from  Cleveland  some  time  ago  to  be  erected 
on  a  larger  scale  elsewhere. 

Mercury. — The  only  novelty  to  be  recorded  is  the 
proposal  of  H.  Becker's  to  obtain  the  metal  by  dis- 
tilling a  mixture  of  cinnabar  and  chalk  in  the  electric 
furnace. 

Zinc— S.  S.  Sadtler  has  proposed  to  obtain  a 
liquid  by  acting  upon  a  mixture  of  zinc  and  zinc 
sulphide  with  a  strongly  alkaline  solution  of  sodium 
hj-pochlorite.  from  which  pure  zinc  may  be  won  by 
electrolysis.  The  idea  does  not  appear  very  promis- 
ing. A.  Salgues  has  suggested  the  treatment  of  zinc 
ores  in  the  electric  furnace,  and  the  process  is  in 
operation  in  the  Ariege."  No  technical  opinion  has 
been  passed  upon  it,  but  in  view  of  the  great  heat 
losses  in  the  ordinary  metallurgy  of  zinc,  Salgues' 
process  may  well  prove  successful. 

Iron. — Stassano  has  an  arc  furnace  running  in 
Upper  Italy  upon  the  pure  ores  found  there  which 
is  showing  a  thermal  efticiency  of  over  60  per  cent. 
The  furnace  is  one  of  500  horsepower,  taking  an 
alternating  current  of  2,000  amperes  at  170  volts  and 
giving  an  arc  one  meter  long.  At  present  the  yield 
has  the  qualities  of  Martin  steel,  but  by  further 
improvements  it  seems  possible  that  a  crucible  steel 
may  be  obtained.  Keller  is  using  two  superposed 
furnaces,  the  upper  one  being  a  resistance  furnace  in 
which  the  ores  are  reduced,  and  the  lower  one  being 
employed  for  refining  the  metal.  At  La  Praz,  He- 
roult  is  obtaining  tool  steel  of  the  best  quality  by 
smelting  a  mixture  of  cast-iron  and  steel  scrap  in  a 
furnace  shaped  like  a  Bessemer  converter,  with  the 
aid  of  two  alternating  arcs  of  4.000  amperes  at  60 
volts,  the  output  per  run  being  three  tons.  A  simi- 
lar furnace  is  being  erected  in  Sweden  on  the  railway 
between  Granbergsdal  and  Korlfors.  Kjellin  is  mak- 
ing crucible  steel  of  the  best  quality  at  Gysinge  in 
Sweden  in  a  furnace  which  contains  no  electrodes. 
An  alternating  current  of  high  tension  but  small  in 
volume  is  led  to  the  furnace,  which  acts  with  the 
molten  metal  in  it  as  a  step-dawn  transformer.  The 
charge  consists  of  one  ton  of  a  mixture  of  diarcoal 
iron  and  mild  steel.  This  furnace  is  running  regu- 
larly and  enlargements  of  the  plant  are  contem- 
plated. The  electrical  smelling  of  iron  ores  can  only 
be  successful  commercially  where  coal  is  dear,  water- 
power  present  and  the  ores  are  good  and  cheap ;  but, 
on  the  other  hand,  it  appears  as  if  steel  may  be 
profitably  made  electrically  alongside  the  blast  fur- 
nace, the  dynamos  l)eing  driven  by  gas  engines  fed 
with  the  waste  gases  from  the  blast  furnaces. 

Potassium. — A  method  has  bten  worked  out  by 
Lorenz,  Clark  and  Sachcr  for  avoiding  the  trouble 
usually  experienced  from  the  vaporization  of  the  po- 
tassium at  the  temperature  of  the  bath.  Dry  caustic 
potash  is  fused  in  an  iron  vessel  and  electrolyzed 
between   a  sheet-iron  anode  and  a  cathode  of  iron 

I.    Extracts  from  a  report  in  the  Chemiker-Zeitung. 


wire.  The  latter  passes  through  the  bottom  of  a 
hollow  inverted  cylinder  of  magnesite,  the  mouth 
of  which  dips  below  the  surface  of  the  electrolyte. 
When  the  cylinder  is  nearly  full  of  metal  it  is  al- 
lowed to  cool  somewhat,  plunged  into  petroleum  and 
broken.  The  cturrent  efticiency  is  about  58  per  cent. 
Sodium  can  be  advantageously  made  in  a  similar 
fashion,  but  not  barium  from  its  oxide.  The  process 
is  not  suitable  for  the  electrolysis  of  chlorides,  as  the 
cylinder  quickly  becomes  injured. 

Manuf.\cture   of   Compound  Bodies   in   the   Fur- 
nace. 

Calcium  Carbide. — Some  of  the  carbide  factories 
which  are  unable  to  find  a  market  for  their  product 
have  introduced  the  manufacture  of  ferro  silicons 
containing  from  25  to  75  per  cent,  of  silicon ;  others, 
such  as  those  at  Landeck  and  Matrei,  are  producing 
silicon-copper  containing  from  35  to  50  per  cent,  of 
silicon.  A  more  promising  outlook  for  this  industry 
lies  in  the  preparation  of  calcium  cyanamide.  When 
calcium  cyanamide,  CaCN:,  is  treated  with  steam 
under  pressure  it  is  decomposed  into  calcium  car- 
bonate and  ammonia.  When  it  is  extracted  with 
hot  w'ater  a  white  crystalline  mass  is  obtained  on 
cooling,  which  consists  of  dicyandiamide  (CN^H;);; 
and  when  this  is  fused  with  sodium  carbonate 
the  chief  yield  is  sodium  cyanide  and  ammonia. 
Small  quantities  of  of  tricyantriamide  (CNs  H;)j, 
or  melamine,  are  also  produced,  but  these  can 
also  be  worked  up  into  cyanide  and  ammonia. 
Calcium  cyanamide  is  quite  free  from  poisonous 
properties.  As  mentioned  elsewhere,  calcium  cyana- 
mide can  either  be  prepared  by  heating  previously 
made  calcium  carbide  to  redness  in  presence  of  atmo- 
spheric nitrogen  or  in  one  operation  by  fusing 
lime  and  coke  in  presence  of  nitrogen  in  the 
electric  furnace.  The  former  material  contains 
about  20  to  22  per  cent,  of  nitrogen ;  the  latter 
about  12  to  14  per  cent..  Together  with  the  process 
for  making  nitric  acid  elaborated  by  Oswald,  which 
consists  in  leading  a  mixture  of  ammonia  and  air 
over  glowing  platinum  and  the  partially  successful 
method  of  causing  the  oxygen  and  the  nitrogen  of  the 
air  to  unite  under  the  influence  of  an  electric  spark, 
we  have  now  means  of  preparing  ammoniacal  and 
nitric  nitrogen  compounds  from  the  air,  which  will 
be  ready  for  adoption  on  the  large  scale  before  the 
Chilian  deposits  of  sodium  nitrate  are  exhausted. 

Siloxicon. — By  heating  silica  and  carbon  in  an 
electric  furnace,  Acheson  has  prepared  a  new  mate- 
rial bearing  this  name,  which  appears  to  possess  all 
the  refractory  and  chemically  indifferent  properties 
found  in  carborundum.  Its  formula  is  C-Si:;©,  or 
CtSItO,  and  it  is  obtained  when  the  amount  of  car- 
bon in  the  charge  is  insufficient  to  insure  complete 
reduction  of  the  silica,  and  at  a  lower  temperature 
than  that  necessary  for  the  formation  of  carbo- 
rundum. 

Manufacture  of  Compound  Bodies^  etc.,  by  Elec- 
trolysis. 

Hydrogen,  Oxygen  and  Ozone. — At  the  present 
time  some  28,000  tons  of  caustic  potash  and  5,000  tons 
of  caustic  soda  are  being  produced  in  Germany  alone 
every  year  by  electrolysis  of  their  chlorides,  and 
during  the  process  625  tons,  or  7,000,000  cubic  me- 
ters of  hydrogen  are  evolved-  'This  cannot  be  al- 
lowed to  escape  into  the  factories,  for  fear  of 
explosions,  and  it  is  usually  led  through  pipes  into 
the  air,  and  blown  to  waste.  Naturally  the  expenses 
of  storing,  compressing  and  forwarding  the  hydrogen 
to  a  consumer  are  heavy;  and  in  many  places  it 
may  be  cheaper  to  obtain  the  gas  by  direct  elec- 
trolysis. Nevertheless,  the  hydrogen  obtained  as  a 
by-product  in  the  alkali  works,  might  be  more  gen- 
erally employed  than  it  is.  Since  1899  the  works 
at  Griesheim  has  been  supplying  all  the  hydrogen 
required  for  filling  Count  Zeppelin's  airship  (w-hich 
holds  10,000  cubic  meters)  ;  and  the  factory  at  Bit- 
terfeld  has  sent  its  hydrogen  to  the  military  aeronau- 
tical department  at  Berlin.  The  laboratory  at  Gries- 
heim also  uses  hydrogen  instead  of  coal  gas.  The 
gas  is  so  light,  and  diffuses  at  such  high  speed,  that 
it  is  less  likely  than  coal  gas  to  form  explosive 
mixtures  with  air  when  it  escapes ;  besides  which  its 
flame  is  hotter,  and,  containing  no  sulphur,  it  does 
not  injure  platinum  crucibles,  nor  introduce  errors 
into  analytical  results.  The  purification  of  potable 
water  by  means  of  ozone  is  fulfilling  all  expecta- 
tions. An  official  report  from  the  Department  of 
Public  Health  states  that  the  cost  is  0.7  pfennig  per 
cubic  meter. 

Alkali  and  Chlorine. — A  patent  has  been  taken  out 
by  the  Austrian  Verein  fiir  Chemische  und  Metal- 
lurgische  Produktion,  of  Aussig,  which  gives  several 
details  respecting  the  "bell"  method  of  making  caus- 
tic not  previously  published.  It  is  stated  that  the 
anode  carbon  should  nearly  fill  the  bell,  so  that  the 
fresh  chloride  solution  run  into  it  can  only  have 
a  narrow  space  to  flow  downward  in,  thus  mixing 
more  thoroughly  with  the  rest  of  the  anode  liquid. 
There  must  be  a  certain  fixed  relationship  (depend- 
ing on  the  area  of  the  bell)  between  the  distance 
from  the  lower  surface  of  the  anode  to  the  lower 
edge  of  the  bell,  and  the  amount  of  alkali  in  the 
cathode  liquid  which  constantly  flows  away.  O. 
Steiner  has  carried  out  some  systematic  experiments 
upon  the  same  process.  He  finds  that  when  run 
continuously,  the  bell  process  shows  a  current  effi- 
ciency of  85  to  94  per  cent.,  gives  an  alkaline  liquor 
containing  120  to  130  grammes  of  KOH  per  liter, 
and   a   chlorine  of  97   to    100  per   cent,   purity,   and 


requires  a  current  density  of  two  to  four  amperes 
per  square  decimeter  of  horizontal  bell  area  at  a 
tension  of  3,7  to  4.2  volts.  Up  to  a  maximum  of 
130  grammes  of  KOH  per  liter,  the  current  effi- 
ciency is  almost  independent  of  the  strength  of  the 
final  liquor.  Steiner  also  finds  the  statements  made 
in  the  patent  just  mentioned,  to  be  correct. 

Hypochlorites. — The  plan  of  adding  the  chloride 
of  an  alkaline  earth  metal  to  the  chloride  solution 
from  which  hypochlorites  arc  to  be  made,  has  been 
known  for  some  time ;  its  efficacy  depends  on  the 
formation  of  a  film  of  hydroxide  upon  the  cathode, 
which  acts  as  a  diaphragm,  and  diminishes  cathodic 
reduction.  Recently  the  company,  formerly  Schuck- 
ert  &  Co.,  has  improved  the  idea  by  adding  resin 
or  a  solution  thereof  to  the  electrolyte.  There  can 
be  no  doubt  that  it  is  cheaper  to  manufacture  a 
certain  quantity  of  "active''  chlorine  in  the  form 
of  bleaching  powder,  as  is  done  when  caustic  is 
made,  than  to  install  special  electrolytic  apparatus 
for  the  production  of  an  equivalent  amount  of 
bleaching  liquid  from  common  salt,  according  to 
the  well-known  methods.  Nevertheless,  the  prepara- 
tion of  the  latter  liquid  is  simpler,  cheaper  and 
cleaner  than  the  solution  and  filtration  of  bleaching 
powder,  while  the  operation  of  bleaching  with  the 
liquid  is  more  rapid,  and  generally  more  complete; 
hence  the  special  apparatus  is  serviceable,  and,  in- 
deed, preferable,  for  cotton  and  linen  and  in  steam 
laundries. 

Chlorates. — As  it  has  been  found  desirable  to  keep 
the  chloride  solution  slightly  acid,  Lederlin  has  pat- 
ented a  process  for  adding  a  small  quantity  of  hydro- 
chloric acid  to  the  chloride  bath  at  intervals,  while 
Threlfell  and  Wilson  have  patented  a  plan  of  using 
a  subsidiary  cathode  behind  a  diaphragm,  and  di- 
verting a  portion  of  the  current  to  it,  so  that  the 
liquid  near  the  anode  may  be  kept  acid.  The  Na- 
tional Electrolytic  Company  has  a  method  of  keeping 
the  electrolyte  at  the  necessary  temperature  by  means 
of  the  current  itself,  and  causing  the  liquid  con- 
stantly to  circulate  outside  the  cell,  where  the 
chlorate  is  recovered  by  cooling  and  consequent 
crystallization. 

Permanganates. — The  factory  at  Griesheim  has  an 
electrolytic  process  of  manufacturing  manganates  or 
permanganates  of  alkaline  earth,  earth  or  heavy 
metals  from  the  corresponding  compounds  of  the 
alkalis  and  the  respective  chlorides,  which  give  as  by- 
products alkali,  hydrogen  and  oxygen  or  chlorine. 

Persulphates. — According  to  Levi,  alkali  persul- 
phates  can  be  easily  prepared  without  a  diaphragm 
in  the  presence  of  some  chromate.  The  liquid  does 
not  require  such  rigorous  cooling,  although  above 
30°  C.  the  yield  diminishes  seriously. 

Chromates. — The  factory  at  Griesheim  has  pat- 
ented two  processes  for  the  simultaneous  manufac- 
ture of  alkalis  and  alkali  chromates.  In  one  a  salt 
solution  is  electrolyzed  with  an  anode  of  chromium 
or  an  alloy  thereof :  in  the  other  a  mixture  of  a 
chromium  and  an  alkali  salt  is  electrolyzed  with  in- 
soluble electrodes  and  a   diaphragm. 

Lead  Compounds. — Ferchland  has  a  process  for 
making  lead  peroxide  from  an  aqueous  solution  of 
the  nitrate.  Lead  sponge  separates  at  the  cathode, 
lead  peroxide  at  the  anode,  in  coherent  plates.  The 
electrolyte  becomes  acid,  and  is  neutralized  by  add- 
ing lead  oxide  or  carbonate.  The  lead  sponge  is 
easily  converted  into  oxide  by  heating  it  in  air,  and 
the  oxide  goes  back  into  the  bath.  Hartmann  has 
patented  a  modification  of  the  Luckow  method  of 
making  white  lead,  the  utility  of  which  appears 
doubtful.  Instead  of  the  lead  cathode,  which  falls 
to  pieces  and  contaminates  the  white  lead  with  lead 
sponge,  he  proposes  to  employ  a  cathode  of  copper 
oxide,  which  is  converted  into  metal,  but  reiuains 
coherent. 

Organic  Compounds. — Hofer  and  Moest  have  de- 
scribed (and  the  latter  has  patented)  a  process  for 
obtaining  alcohols  by  the  electrolysis  of  aliphatic 
salts,  in  presence  of  perchloric  acid  with  indifferent 
electrodes;  sodium  acetate,  for  instance,  gives  up 
to  90  per  cent,  of  the  theoretical  yield  of  methyl 
alcohol.  A  patent  has  been  taken  out  for  the  re- 
duction of  nitrobenzene  to  azoxybenzene,  by  sus- 
pending the  former  in  aqueous  potash,  using  a  large 
cathode  and  a  small  anode,  without  a  diaphragm. 
At  the  boiling  point  Meister,  Lucius  and  IBriining 
find  that  the  yield  is  chiefly  azobenzene.  Boehringer 
and  Sohne  find  that  nitro  compounds  can  be  reduced 
to  amines  electrolytically  when  suspended  in  alkaline 
or  saline  liquids,  as  well  as  in  acid  ones,  a  copper 
cathode  being  employed,  and  powdered  copper  be- 
ing added.  When  the  amine  is  not  attacked  by  the 
alkali,  the  yield  is  almost  quantitative,  and  the  proc- 
ess can,  therefore,  be  combined  with  a  production  of 
free  alkali  and  chlorine.  According  to  a  subsidiary 
patent,  the  cathode  need  not  be  of  copper,  if  pow- 
dered copper  is  used.  Various  other  methods  of 
preparing  amines  by  electrolysis  have  been  patented. 
During  the  last  year  4,000,000  kilos  of  electrolytic 
chlorine  were  consumed  in  the  manufacture  of  mono- 
chloracetic  acid  alone,  this  compound  being  employed 
in  the  synthesis  of  indigo. 


It  is  reported  that  a  trackless  trolley  street-railway 
system  has  begun  operation  in  Berlin.  Germany, 
with  apparent  success.  The  vehicles  resemble  elec- 
tric omnibuses,  but  derive  their  power  from  an  over- 
head trolley.  They  have  a  speed  of  10  miles  an 
hour  and  are  equipped  with  a  special  type  of  wheels 
to  prevent    stoppages   by   snow. 
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CORRESPONDENCE. 


Great  Britain. 

London,  December  3. — The  industrial  depression 
which  has  existed  to  some  extent  in  Great  Britain 
during  the  last  18  months  has  defied  a  satisfactory 
explanation  from  many  persons.  It  is  not  often, 
however,  that  responsible  persons  talk  about  this 
matter.  Mr.  Walter  Emmott,  chairman  of  the  Leeds 
section  of  the  Institution  of  Electrical  Engineers, 
had  something  to  say  on  this  question  in  his  ad- 
dress last  week,  and  his  views  are  those  of  a  man- 
ufacturer. His  opinion  is  that  the  cause  of  the  de- 
pression has  not  been  due  to  any  want  of  energy 
on  the  part  of  those  responsible  for  the  industry, 
nor  has  it  been  due  to  any  strained  relations  between 
capital  and  labor.  In  his  opinion,  this  depression 
has  attacked  practically  thfe  whole  of  the  civilized 
world,  and  is  due  to  circumstances  beyond  human 
control.  Had  it  been  confined  to  Great  Britain 
alone,  we  might  have  concluded  that  it  was  due  to 
foreign  competition.  He  had  carefully  studied  all 
the  returns  and  had  confirmed  his  opinion  that  our 
safety  lay  in  maintaining  a  firm  grip  on  those  de- 
partments over  which  we  now  had  control,  with  a 
view  to  at  least  holding  our  own.  In  this  connection 
he  maintained  that  the  effect  of  a  complete  system 
of  standardization  on  the  various  engineering  in- 
dustries cannot  be  overestimated. 

Despite  the  competition  of  the  corporation,  the 
National  Telephone  Company's  subscribers  in  Glas- 
gow have  increased  during  the  last  year.  The 
Swansea  municipal  telephone  undertaking  for  the 
first  year  shows  a  revenue  of  nearly  $20,000.  At 
Portsmouth  the  corporation  has  now  2,000  subscrib- 
ers' instruments  connected  up,  and  what  is  more — 
an  unusual  feature  in  municipal  work  of  any  kind 
here — the  work  has  been  carried  out  within  the  orig- 
inal estimates  of  cost. 

It  was  reported  in  the  daily  papers  this  week  that 
tne  Marconi  people  had  succeeded  in  transmitting 
a  wireless  message  from  Cornwall  to  Italy,  and  that 
the  Italian  minister  had  replied  to  it  by  the  same 
means- 

An  important  result  of  the  electrification  of  the 
Liverpool-Southport  section  of  the  Lancashire  and 
Yorkshire  railway  is  that  a  through  service  of  trains 
can  now  be  run  over  the  system  of  the  Liverpool 
overhead  railway,  thus  making  a  direct  connection 
with  the  Liverpool  docks,  which  has  hitherto  been 
impossible.  On  the  question  of  the  electrification 
of  steam  railways,  it  is  interesting  to  note  that  good 
progress  is  being  made  with  the  scheme  of  con- 
version for  the  lines  of  the  Great  Western  Railway 
Company  near  London.  A  10,000-kilowatt  power 
station  is  to  be  erected,  tenders  for  which  have  been 
let,   as   well  as   for  the  cables. 

During  the  severe  snowstorms  last  week  while,  on 
the  one  hand,  several  trolley  tramway  systems  were 
dislocated  through  damage  to  overhead  equipment, 
the  surface-contact  tramways  at  Wolverhampton 
were  dislocated,  owing  to  the  thickness  of  snow 
and  ice   upon  the  contact  studs. 

The  new  alternating-current  motor  meter,  which 
was  placed  on  the  market  in  England  by  the  Aron 
Meter  Company  a  short  time  back,  is  meeting  with 
much  favor,  according  to  the  report  of  the  directors 
for  the  year,  and  the  company's  business  generally 
in  Great  Britain  has  assumed  a  brighter  aspect. 

During  the  week  .several  additional  tube-railway 
schemes  for  London  have  been  deposited  with  Par- 
liament, one  of  them  competing  with  the  west-to- 
northeast  route  for  a  good  part  of  the  way.  A 
strong  opinion  exists  that  these  proposals  should  be 
allowed  to  come  before  Parliament,  whether  the 
Royal  Commission  on  London  Traffic  reports  or  not 
this  year,  and  unless  this  wish  is  acceded  to  it  will 
be  the  second  time  in  three  years  that  promoters 
of  tube-railway  schemes  in  London  have  been  put 
to  the  expense  of  promoting  their  lines  and  then 
having  to  abandon   them   for  the  year. 

The  question  of  gas  engines  for  central-station 
work  seems  again  to  be  attracting  attention  in  Great 
Britain.  One  address  to  a  local  section  of  the  In- 
stitution of  Electrical  Engineers  and  also  a  paper 
have  already  dealt  with  this  matter.  One  opinion 
is  that  the  present  restricted  development  in  the 
employment  of  gas  engines  has  not  been  due  to 
inability  on  the  part  of  the  gas-engine  makers  to 
make  large  engines,  but  more  from  the  fact  that 
power  gas  plants  have  not  reached  the  necessary 
requirements  of  a  large  supply  with  a  capital  outlay 
in  first  cost  and  efficiency  to  compete  with  a  large 
steam-raising   plant. 

The  treasurer  of  the  Royal  Society  has  received 
a  sum  of  $S,ooo  from  an  anonymous  donor,  to  be 
devoted  to  the  advancement  of  science.  Two  thou- 
sand five  hundred  dollars  of  this  is  to  be  placed  to 
the  credit  of  the  catalogue  of  scientific  papers  ac- 
count of  the  Royal  Society  and  the  remainder  to 
the  credit  of  the  National  Physical  Laboratory  ac- 
count. G. 


New  York. 


New  York,  December  10. — ^The  event  of  the  week, 
following  up  the  resignation  of  Chief  Engineer 
W.  B.  Parsons,  has  been  the  announcement  of  the 
retirement  of  J.  B.  McDonald,  the  bidder  and  con- 
structor of  the  subway.  He  denies  that  his  retire- 
ment is  due  to  friction  with  August  Belmont  and 
refuses  to  admit  that  he  will  be  the  builder  of  a  pro- 


posed Metropolitan  subway  should  Mr.  Vreeland 
obtain  a  franchise  for  an  independent  tunnel.  The 
New  York  Tribune  states  that  Mr.  McDonald  re- 
ceived $Soo,ooo  for  assigning  his  contract  to  the 
Interborough  company.  A  probable  successor  for 
the  place  vacated  by  Mr.  McDonald  is  James  H. 
Hyde,  the  vice-president  of  the  Equitable  Life  As- 
surance Company,  who  has  just  been  elected  a  di- 
rector of  the  Rapid  Transit  Subway  Company  and 
the  Interborough  Rapid  Transit  Company.  Mr. 
Hyde   has  large  interests  in  both  companies. 

The  question  of  the  successor  to  Mr.  Parsons  is 
under  discussion.  The  logical  candidate  would  per- 
haps be  George  S.  Rice,  deputy  chief  engineer.  He 
has  been  working  on  subway  matters  for  several 
years  and  was  formerly  engineer  of  the  Boston  sub- 
way. Other  candidates  for  the  position  are  General 
Francis  Vinton  Greene,  ex-police  commissioner,  and 
Mr.  S.  L.  F.  Deyo  of  the  Interborough  company. 

The  subway  has  passed  v,\t\i  credit  through  its 
first  ordeal  of  the  rush  entailed  by  a  snowstorm. 
The  first  storm  of  the  season  in  New  York  hap- 
pened on  Tuesday  and  led  to  a  great  rush  for  the 
dry  tunnel.  From  4:30  to  6:30  p.  m.  the  subway 
trains  were  crowded  to  their  utmost  capacity,  about 
20,000  passengers  having  got  aboard  at  City  Hall. 
While  there  were  blockades  on  many  surface  lines 
the  traffic  on  the  subway  went  through  without  a 
hitch. 

The  Interborough  company  has  purchased,  or  is 
about  to  purchase,  the  franchise  of  the  so-called 
"Steinway"  tunnel  under  the  East  River,  through 
which  it  is  purposed  to  run  trolleys  from  Manhattan 
to  Long  Island  City.  Amicable  arrangements  have 
been  made  not  to  clash  with  the  Pennsylvania  rail- 
road tunnel  now  constructing. 

The  growing  feeling  against  the  overcrowding 
of  surface  cars  was  voiced  in  the  New  York 
Tribune  of  Thursday  last  by  a  letter  from  MV.  L. 
Duncan  Bulkley.  During  a  snowstorm  he  avers 
that  there  were  but  few  cars  running,  and  that  on 
one  of  them  he  heard  the  conductor  ring  up  142 
fares   besides  accepting  many  transfers. 

After  nearly  a  year's  preparation  the  Rapid  Transit 
Commission  has  issued  its  report  on  New  York  city 
traction  for  1903.  Plans  and  pictures  elucidate  the 
current  problems. 

The  city  budget  for  1905  provides  for  an  ex- 
penditure of  $4,978,752  by  the  water  and  lighting 
department.  Of  this  amount  $122,230  is  allotted  to 
salaries  for  lighting  and  electricity  and  $3,422,438 
for  lamps,  electricity  and  gas.  Alderman  Doull. 
a  former  secretary  of  the  department  of  water  sup- 
ply, gas  and  electricity,  stated  before  the  City  Coun- 
cil on  Tuesday  that  gas  was  obsolete  for  the  pur- 
poses of  city  lighting  and  predicted  that  in  a  few 
years  only  electricity  would  be  used.  He  argued 
that  if  the  city  intended  to  erect  its  own  lighting 
plant  it  ought  to  confine  itself  to  the  setting  up  of 
an  electric-lighting  plant  capable  of  lighting  only 
streets   and   public   buildings. 

Alderman  Haggerty  has  framed  a  voluminous 
ordinance  now  under  consideration  by  a  commit- 
tee, providing  for  rules  and  regulations  for  the  in- 
stallation of  electric  wiring  for  lighting,  heating, 
machinery,  fixtures  and  all  electrical  appliances  in 
buildings  and  other  structures  within  the  city  of 
New  York.  The  proposed  ordinance  covers  every- 
thmg  from  power  stations  to  electric  fans,  and  if 
passed  will  involve  the  appointment  of  a  large  corps 
of  electrical  inspectors. 

The  Brooklyn  Rapid  Transit  Company  is  making 
enlargements  and  improvements  in  the  various  sta- 
tions of  the  Fifth  Avenue  and  Bay  Ridge  elevated 
lines,  at  a  cost  of  $250,000.  The  union  station  at 
Thirty-sixth  Street  will  be  enlarged  and  recon- 
structed ;  extra  platforms  and  two  new  tracks  will 
be  built ;  the  stations  on  the  Fifth  Avenue  line  will 
be  lengthened  to  accommodate  six-car  trains,  and 
large  shops  and  a  storage  yard  are  to  be  built  at 
the  terminal.  The  same  company  is  about  to  in- 
crease its  service  of  express  trains. 

The  Atlantic  Avenue  tunnel,  Brooklyn,  connecting 
with  the  Long  Island  railroad,  is  likely  to  be  com- 
pleted by  the  first  of  next  June.  The  progress  made 
by  the  contractors  has  been  rapid  and  the  work 
schedule  first  proposed  will  be  kept.  The  entire 
track  between  the  terminus  of  the  improvement  at 
Atkins  Avenue  and  Jamaica  has  been  laid  with  100- 
pound  steel  rails,  and  the  ducts  for  the  electric  feed 
cables  are  laid  out  as  far  as  Jamaica. 

G.  F.  Swinnerton,  A.  Fogshay  and  R.  K.  Thomp- 
son have  incorporated  the  Queens-Nassau  Electric 
Light  and  Power  Company,  with  a  capital  of  $100,- 
000,  to  serve  suburban  Brooklyn,  Headquarters  will 
be  at  Valley  Stream,  L.  I. 

The  John  W.  Wallace  Company  of  396-400  South 
Second  Avenue,  Brooklyn,  is  in  the  market  for  a 
number  of  individual  electric  motors  for  its  sheet- 
metal  plant.  Steam  is  the  present  motive  power. 
Its  machinery  includes  a  large  die  punch  working 
with  a  pressure  of  100  tons  and  said  to  be  the 
-  largest  of  its  kind  in  the  world.  This  company  has 
a  new  compound  sheet  metal  from  which  it  stamps 
out  solid  preserving  pans,  etc.  This  composite, 
which  is  made  by  a  secret  process,  consists  of  So 
per  cent,  steel,  with  10  per  cent,  facings  of  nickel 
and  copper  on  the  opposite  sides.  D.  W.  W. 


the  road's  employment,  a  new  schedule  of  wages  and 
working  hours  which  is  virtually  an  increase  of 
pay  for  this  class  of  employes  of  the  road  to  the 
extent  of  adding  about  $37,000  to  the  corporation's 
annual  expenses. 

Work  will  be  begun  soon  on  the  new  two-mile 
stretch  of  Boston  elevated  road,  which  will  extend 
from  Dudley  Street,  the  present  terminus,  to  Forest 
Hills.  The  railway  company  is  therefore  in  the 
market  for  about  10,000  tons  of  structural  steel.  The 
surveys  were  made  some  time  ago.  The  railroad 
commission's  assent  has  also  been  asked  for  by  the 
company  in  order  that  the  tracks  in  the  new  East 
Boston  tunnel  may  be  approved  and  accepted  for 
use. 

A  controlling  interest  in  the  Fall  River  Auto- 
matic Telephone  Company  changed  hands  on 
Wednesday  of  last  week.  The  purchasers  are  said 
to  have  been  John  T.  Swift  and  certain  associates. 
It  will  be  continued  as  an  Independent  company,  it 
is  understood,  and  the  officers  will  be  retained  for 
the  present.  E.  B.  Jennings  is  president,  B.  D. 
Davol  treasurer,  and  the  other  directors  are  Quinlan 
Leary,  R.  F.  Haffenreffer,  Jr.,  Martin  Feeney,  A.  P. 
Mathewson,  R.  J.  Thompson,  Michael  Sweeney  and 
Vinton  A.  Sears,  the  last-named  of  Boston. 

The  annual  report  of  the  Boston  Elevated  Railway 
Company  for  the  year  ended  September  30,  1904,  has 
just  been  made  public.  Operating  expehses  were 
$8>63i,553,  against  $8,259,860  the  previous  year,  an 
increase  of  4.4  per  cent. ;  net  earnings,  $3,759,799. 
against  $3,699,654  the  previous  year,  an  increase  of 
1.6  per  cent;  surplus  applicable  to  dividends,  $829,- 
771.  against  $826,954  the  previous  year;  passengers 
carried,  241,681,945,  against  233,563,578  the  previous 
year. 

Ex-Alderman  Harry  B.  Masters  died  suddenly 
at  Brockton  on  Wednesday  of  last  week  while  tele- 
phoning from  the  office  of  the  Standard  Oil  Company 
to  his  home.  Accounts  of  the  accident  are  meager;  a 
man  in  the  office  at  the  same  time  said  afterward  that 
he  was  so  horrified  when  the  fatality  occurred  that 
he  hardly  knew  how  it  happened.  He  thought  Mr. 
Masters  sat  down  the  telephone  desk  set  after  using 
it.  and  before  letting  go  took  hold  of  the  electric- 
light  switch  to  extinguish  the  light  and  so  made 
a  connection  through  his  body.  Mr.  Masters  had 
a  firm  hold  of  the  electric-light  fixture  when  he  fell 
and  the  wire  became  twisted  about  his  wrist.       B. 


New  England. 

Boston,  December  10. — The  Boston  and  Maine  Rail- 
road Company  has  put  into  effect  after  a  conference 
between    the    management    and   the    telegraphers    in 


Dominion  of  Canada, 

Ottawa,  Ont.,  December  10. — There  are  300  men 
working  on  the  Marconi  wireless  station  at  Port 
Morien,  N.  S.  One  of  the  towers  is  now  up  to 
a  height  of  70  feet,  two  of  the  others  are  about  30 
feet  high,  while  the  fourth  tower  is  only  just  com- 
menced. The  station  is  not  expected  to  be  com- 
pleted before  May  or  June  next,  when  it  will  be 
opened  by  Mr.   Marconi  in  person. 

The  members  of  the  finance  committee  of  the  City 
Council  of  Kingston,  Ont.,  have  for  six  months  been 
negotiating  with  various  telephone  comoanies.  The 
council  has  now  indorsed  an  agreement  for  an  ex- 
clusive franchise  to  the  Bell  company  for  five  years. 
The  city  is  to  receive  $700  per  year,  free  use  of 
poles  for  fire-alarm  wires,  telephones  to  citizens  at 
$30  for  business  places  and  $25  for  residences,  two 
party  lines  for  residences  at  $18  each,  and  four  at 
$15  each.  The  company  also  agrees  to  erect  a  fine 
office  building  and  install  metallic  lines  with  latest 
improved  instruments. 

The  town  of  Westmount,  a  suburb  of  Montreal, 
having  a  population  of  about  10,000,  by  vote  has 
decided  to  own  a  plant  to  produce  electric  lieht,  in- 
dependent of  the  Montreal  Light,  Heat  and  Power 
Company.  This  action  is  in  direct  opposition  to 
the  power  company,  which  obtained  control  of  the 
field  through  an  amalgamation  of  previously  oppos- 
ing concerns.  A  similar  antagonistic  feeling  is  said 
to  exist  in  the  city  of  Montreal. 

The  Ottawa  civic  committee  which  has  been  look- 
ing into  the  purchase  of  the  electric  street  railway 
of  the  city  for  the  sum  demanded  by  the  Ottawa 
Electric  Company,  viz.,  $3,000,000,  has  recommended 
that  a  by-law  be  prepared  for  submission  of  the 
project  to  the  property  owners  of  the  city  at  the 
municipal  election  to  be  held  in  January  next.  The 
recommendation  provides  that  the  system  be  oper- 
ated by  a  commission  composed  of  the  mayor  and 
two  citizens,  not  members  of  the  City  Council,  to 
be  elected  for  terms  of  not  less  than  three  years 
each,  by  the  property  owners,  until  the  original  debt 
on  the  undertaking  is  paid  off.  It  is  probable  that 
the  proposal  will  be  ratified  by  the  property  owners, 
although  there  is  considerable  opposition  manifested. 

The  latest  scheme  for  power  development  along 
the  Niagara  frontier  is  decidedly  unique.  It  has  for 
its  foundation  the  turning  back  of  the  waters  of 
the  Chippewa  River,  making  its  present  source  its 
mouth,  and  its  outlet  into  Lake  Ontario  instead  of 
into  the  Niagara  River,  as  nature  has  fixed  it.  The 
proposition  is  to  have  the  river  empty  into  Lake 
Ontario,  a  short  distance  from  Jordan  Station,  in 
Lincoln  County,  Ont.  Those  who  are  promoting  the 
project  say  that  their  whole  undertaking  will  be  a 
comparatively  easy  one  from  an  engineering  stand- 
point. With  the  course  of  the  Chippewa  reversed, 
advantage  can  be  taken,  for  power  purposes,  of  the 
300-foot  drop  between  the  level  of  the  Niagara  River, 
above  Niagara  Falls,  and  the  level  of  Lake  Ontario. 
It  is  claimed  that  the  opportunities,  above  the  Falls, 
for    harnessing    the    forces    of    the    combined    lakes 
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are  practically  exhausted,  while  only  a  small  portion 
of  the  estimated  horsepower  of  the  great  cataract 
has  been  utilized.  W. 


Southeastern  States. 

Charlotte,  N.  C.  December  10.— Tlie  Piedmont 
Electric  Company  of  Anderson,  S,  C,  has  been  char- 
tered by  the  secretary  of  state,  with  a  capital  of 
$25,000.  E.  S.  Moore  is  president  and  treasurer  and 
E.  F.  Brown,  secretary. 

The  Parr  Shoals  Power  Company  of  Newberry 
l^oonty,  S.  C  has  been  commissioned  with  ^=50,000 
capital  to  do  a  geneiai  power  business.  Those  inter- 
ested are  M.  G.  Houseal,  C.  H.  Cannon  and  K.  W. 
Sligh  of  Newberrv  and  C.  L.   Scott  of  Greenville. 

The  Parr  Shoals  Power  Company  of  Newberry 
has  been  granted  one  year  additional  time  in  wliich 
to  complete  work  on  the  road,  the  limit  now  lieing 
January  i,   1906. 

The  Board  of  Aldermen  of  High  Point,  N.  C. 
will  shortly  consider  a  proposition  to  sell  the  electric- 
light  plant,  which,  it  is  said,  has  not  proved  a  paying 
investment  to  the  city. 

The  Charleston  and  Summerville  Railway  Com- 
pany of  South  Carolina,  with  $1,000,000  capital,  has 
just  been  chartered  to  build  an  electric  line  between 
the  points  named.  J.  J.  O'Connor,  George  S.  Le- 
gare  and  others  are  interested.  The  state  has  also 
commissioned  the  Charleston  and  Summerville  Elec- 
tric Railway  Company,  in  which  .A.  J.  Warner  uf 
Gainesville,  Ga.,  is  interested.  Wliilc  it  is  stated 
that  the  last-named  concern  will  go  to  work  on  its 
plans  at  once,  the  first-named,  the  Charleston  and 
Summerville  Railway  Company,  has  not  announced 
its  future  plans. 

The  \'irginia  Automobile  Company  of  Norfolk, 
Va.,  has  been  chartered  to  build  and  lease  automo- 
biles, etc.  Moses  Nusbaum  is  president  and  the 
capital  stock  is  $25,000  maximum. 

The  city  light  plant  at  Tarboro,  N.  C,  was  re- 
cently destroyed  by  fire,  the  loss  being  $3,000. 

The  city  of  Asheville,  N.  C,  is  considering  the 
problem  of  installing  an  electric-light  plant  at  a 
cost  of  from  $25,000  to  $50,000  by  converting  the 
old  pumping  station  into  an  electric  plant. 

The  Atlanta  and  Carolina  Railway  Company  has 
been  formally  organized  in  Atlanta.  Ga..  to  build 
an  electric  line  from  Atlanta  to  Greenville,  S.  C. 
The  capital  stock  has  been  raised  from  $50,000  to 
$2,0C0.0C0.  John  R.  Hosch  has  been  elected  presi- 
dent, M.  T.  Edgerton  secretary  and  Jos.  A.  McCord 
of  Atlanta,  treasurer.  The  company  has  right-of- 
way,  it  is  understood,  in  a  number  of  counties  and 
to   Anderson,    S.    C. 

The  light,  water  and  sewerage  commission  of  Grif- 
fin. Ga.,  has  awarded  contracts  to  the  General  Elec- 
tric Company  of  New  York  for  the  electrical  work 
in  improving  the  electric  plant. 

Plans  have  just  been  completed  for  the  $120,000 
office  building  for  the  Georgia  Railway  and  Electric 
Company  in  Atlanta.  The  structure  will  be  three 
stories  high  and  will  be  used  as  the  general  offices 
of  the  company. 

The  Raleigh-Durham  (N.  C.)  Passenger  and 
Power  Company  has  been  chartered  by  the  secretary 
of  state  for  the  purpose  of  constructing  an  electric 
line  from  Raleigh  to  Durham.  2S  miles,  and  to  build 
two  belt  lines  in  Raleigh,  and  also  power  and  light 
plants  for  the  two  cities.  W.  J.  Nellms,  who  estab- 
lished the  Newport  News-Old  Point  Comfort  sys- 
tem in  Virginia,  is  one  of  the  principal  incorpo- 
rators. ^' 


$10,000.     \V.   B.    Hill,   \V.   E.    Wells  and  others   are 
interested. 

All  the  double-truck  cars  of  the  Cleveland  Elec- 
tric Railway  Company  will  be  equipped  with  air- 
brakes, according  to  a  decision  arrived  at  a  few 
days  ago.  There  has  been  quite  a  little  discussion 
regarding  the  matter  of  late,  and  to  avoid  any  fur- 
ther comment  the  action  has  been  taken.     O.  M.  C. 


Indiana. 


Ohio. 

Cleveland,  December  10.— It  is  stated  tlial  prep- 
arations are  under  way  for  the  extension  of  the 
Toledo,  Fostoria  and  Findlay  from  Fostoria  north- 
ward, where  it  will  connect  with  another  line  at 
Pemberville.  At  Woodville  the  connection  will  be 
with  the  Lake  Shore  Electric,  by  which  either  Cleve- 
land or  Toledo  may  be  reached. 

A  franchise  has  been  granted  the  Hamilton  Heat- 
ing and  Power  Company  by  the  city  of  Hamilton 
to  furnish  current  for  light  and  power  to  consumers. 
The  company  agrees  to  pay  one  per  cent,  of  its 
gross  earnings  into  the  city  treasury  in  return  for 
the  right  to  operate  in  the  town. 

Tlie  Cincinnati  Traction  Company  will  entertain 
its  2,800  employes,  with  their  families,  on  Deceinber 
29th  at  the  Music  Hall.  A  large  Christmas  tree  will 
he  provided  and  amu.'^ement  will  he  furnished  for 
both  old  and  young.  _  ,    , 

The  case  of  the  city  of  Toledo  agamst  the  Toledo 
Railways  and  Light  Company  relative  to  universal 
transfers  has  been  appealed  froiu  the  Lucas  County 
Circuit  Court  to  the  Supreme  Court.  The  decision 
of  the  lower  court  was  to  the  effect  that  the  city 
could  exact  transfers  only  where  the  roads  con- 
tinued in  the  same  general  direction  and  that  a 
variance  of  more  than  45  degrees  relieved  the  roads 
from  obligation  to  give  transfers. 

Arrangements  are  said  to  have  been  completed 
for  a  reorganization  of  the  Miami  and  Eric  Canal 
Transportation  Company.  Several  meetings  have 
been  held  recently  at  Cleveland  and  Akron. 

Bids  will  be  received  shortly  for  wiring  the  peni- 
tentiary for  electric  lights  and  furnishing  current 
for  the  same  purpose.  It  is  not  known  whether 
a  plant   for  that  purpose   will  he   installed. 

The  Newell  Street  Railway  Company,  East  Liver- 
pool, has  been  incorporated  with  a  capital   stock  of 


Indianapolis,  December  10. — The  Lebanon-Thorn- 
town  Traction  Company  has  been  incorporated  for 
ihe  purpose  of  constructing  a  railway  system  in 
Lebanon  and  Thorntown  and  connecting  the  towns 
with  an  interurban  line,  16  miles  in  length.  It  is 
understood  that  the  Indianapolis  and  Northwestern 
Traction  Company  is  back  of  the  project.  H.  M. 
Atkinson,  A.  C.  Darley,  R.  E.  Niven,  R.  P.  Wood 
and  F.  M'.  Reed  are  tlie  incorporators. 

The  Huntington,  Columbia  City  and  Northwestern 
Electric  Railway  Company  has  been  incorporated 
to  build  and  operate  an  electric  railroad  between 
and  connecting  the  cities  of  Huntington,  Columbia 
City,  Syracuse,  North  Webster,  Vawter's  Park, 
Goshen,  South  Bend  .and  Lagrange.  The  principal 
office  will  be  in  Columbia  City.  W.  F.  McLallen, 
L.   D.   Clapham   and   others   are   interested. 

An  amended  petition  for  a  franchise  to  come  into 
the  city  of  Indianapolis  has  been  filed  by  the  In- 
dianapolis. Newcastle  and  Winchester  Traction  Com- 
pany. The  company  wants  to  build  a  spur  in  Peru 
Avenue  and  construct  a  freight  house  there.  The 
petition   is  signed  by  D.   M.   Parry,  president. 

The  steam  railroads  entering  Indianapolis  have 
entered  into  an  agreement,  it  is  said,  not  to  deliver 
any  freight  to  electric  lines.  It  was  thought  that 
a  railroad  is  as  much  bound  to  deliver  freight  to 
one  carrier  as  to  another,  and  if  the  railroads  are 
under  no  such  legal  obligation,  the  incoming  Legis- 
lature will  be  asked  to  impose  such  an  obligation 
by  law.  Shippers  say  there  is  no  virtue  in  the  claim 
of  the  steam  roads  that  there  is  no  traffic  agree- 
ments or  relation  between  the  steam  and  the  electric 
roads. 

Engineers  are  making  a  survey  of  the  Tippecanoe 
River  near  Monticello  for  the  purpose  of  locating 
and  building  three  dams  to  utilize  the  waterpowe* 
in  generating  electricity.  The  company  expects  to 
light  the  city  of  Monticello  and  also  have  sufficient 
power  to  operate  an  interurban  railway  to  pass 
through  this  section  of  the  country. 

The  Matthews  Electric  Light  and  Power  Company 
has  been  incorporated  to  build  and  operate  an  elec- 
tric-light plant  in  Matthews.  The  capital  stock  is  $15," 
000.  Philip  Hughes,  E.  W.  Trook  and  G.  S.  Rein- 
holt  are  th.e  incorporators. 

The  Dunkirk  Lighting  Company  has  filed  articles 
of  incorporation  with  the  secretary  of  state.  The 
capital  stock  is  $21,000.  The  company  proposes  to 
Iniild  an  electric-light  plant  in  Dunkirk.  The  in- 
corporators are  Jesse  M.  Soper,  C.  H.  Harkins  and 
C.  O.  Reynolds,  all  of  Chicago.  S.  S. 


ing  to  his  suggestions,  and  the  lights  are  now  up  to 
the  contract  requirement.  Charges  were  made  in  the 
council  that  the  company  was  not  furnishing  as  much 
light  as  it  was  being  paid  for,  and  Professor  Carhart 
was  engaged  to  make  a  thorough  lest  of  the  system. 
The  Detroit,  Ypsilanti,  Ann  Arbor  and  Jackson 
railway  general  offices  have  been  moved  froin  the 
Majestic  Building,  Detroit,  to  the  old  Worden  home- 
stead, Ypsilanti,  and  opened  in  the  new  location 
last  week.  The  only  Detroit  offices  of  the  company 
in  the  future  will  be  the  freight  and  passenger 
offices   maintained  jointly  by   the   suburban   roads. 

The  Detroit  United  Railway,  left'ersoii  Avenue 
branch,  has  moved  into  the  new  offices  and  barns  at 
Jeflferson  Avenue  and  St.  John  Road,  Fairview  vil- 
lage. When  the  work  is  all  done  there  will  be  ii 
storage  tracks  750  feet  long. 

The  Detroit  Press  has  started  a  movement  to  give 
to  street-railway  conductors  an  extra  cent  when  pay- 
ing the  fare,  the  amount  thus  collected  to  be  di- 
\'ided  at  the  end  of  the  day  between  the  motorman 
and  the  conductor.  This  plan,  if  carried  out  during 
ihe  holiday  season,  would  yield  quite  a  comfortable 
sum  for  each  man,  and  yet  would  not  be  a  tax  upon 
any  street-car   rider. 

The  Edison  Illuminating  Company  of  Detroit  Is 
preparing  to  discontinue  the  use  of  steam  power  in 
its  Washington  Avenue  station,  which  will  be  used 
as  a  sub-station,  operated  by  the  high-pressure  cur- 
rent from  the  Delray  plant.  When  the  changes  are 
all  made  the  main  offices  will  be  moved  downstairs 
to  the  ground  floor  and  the  entire  front  half  of 
the  building  made  into  offices.  The  rear  half  of  the 
ground  Moor  will  be  used  for  the  rotaries  for  serving 
the   downtown   district. 

It  is  reported  in  Detroit  that  the  electrical  supply 
dealers  of  that  city  belonging  to  the  National  asso- 
ciation have  formed  a  combine  and  raised  the  price 
of  electrical  supplies  from  25  to  30  per  cent.  Capt. 
Frank  J.  Miner  of  the  firm  of  Seidler-Miner  Elec- 
tric Company  was  interviewed  and  characterized  the 
story  of  a  combine  as  an  absolute  falsehood.  He 
said:  "We  do  belong  to  the  national  association, 
but  this  association  is  only  for  the  advance  of  the 
electrical  trade  in  bringing  out  new  devices  and 
keeping  abreast  of  the  times.  As  for  the  raise  in 
price  of  electrical  goods,  there  has  been  none.  Elec- 
trical supplies  have  never  been  so  cheap  as  this  year. 
The  only  thing  raised  was  rubber-covered  copper 
wire.  This,  however,  is  due  to  the  raise  in  the 
rubber  and  copper  market  of  the  last  15  days,  and 
is  true  all  over  the  country.  The  manufacturers  are 
forced  to  increase  the  price  to  us  and  we  have  to 
raise  it  to  our  customers  in  proportion."     C.  G.  W. 


Michigan. 

Detroit,  December  10. — Members  of  the  Street 
Raihvay  Employes'  Association  of  Detroit  have 
started  a  campaign  to  induce  the  Detroit  United 
Railway  to  arrange  some  method  whereby  the  ves- 
tibules of  the  cars  may  be  uniformly  heated.  Under 
existing  conditions,  they  claim  the  motormen  en- 
danger their  health  in  the  performance  of  their 
duties. 

It  is  reported  at  Marshall  that  the  Michigan  Cen- 
tral Railroad  Company  is  making  an  effort  to  pur- 
chase the  property  of  the  Jackson  and  Battle  Creek 
Traction  Company,  the  third-rail  electric  road  from 
Battle  Creek  to  Jackson,  and  the  trolley  line  from 
Battle  Creek  to  Kalamazoo  of  the  Michigan  Traction 
Company.  The  road  between  Kalamazoo  and  Battle 
Creek  is  24  miles  long.  The  one  between  Battle 
Creek  and  Jackson  is  one  of  the  best  electric  roads 
in  the  country.  It  has  cut  into  the  Michigan  Cen- 
tral's business,  between  the  two  points,  both  in  the 
passenger  and  freight  business. 

Manager  McGuigan  of  the  Grand  Trunk  Railroad 
Coinpany  does  not  hold  out  very  bright  prospects 
for  electric  traction  in  the  St.  Clair  tunnel  at  Port 
Huron.  He  said :  "Electric  engines,  such  as  are 
used  in  the  Baltimore  and  Ohio  tunnel,  could  only 
handle  40  per  cent,  of  the  St.  Clair  tunnel  traffic." 
The  new  electric  locomotives  of  the  New  York 
Central   are  apparently   overlooked. 

Capitalists  from  the  East  were  in  Battle  Creek 
last  week  to  finance  the  interurban  railway  connect- 
ing Grand  Rapids,  Battle  Creek  and  inland  lakes. 
The  right-of-way  is  secured,  except  a  franchise  for 
Battle  Creek,  so  that  rails  can  be  laid  in  the  spring. 
Battle  Creek  has  been  holding  up  a  franchise  until 
it  could  see  the  glitter  of  the  real  gold. 

The  Battle  Creek  and  Coldwater  Electric  Railroad 
Company  recently  refused  the  franchise  ready  for 
its  final  passage  by  the  Coldwater  City  Council,  but 
an  amended  franchise  was  passed  in  form  accept- 
able to  the  company.  The  company  wnll  deposit  a 
certified  check  of  $5,000  with  the  city  clerk,  guar- 
anteeing the  construction  of  the  road  within  two 
years  between  Llnion  City  and  Coldwater. 

According  to  the  tests  may  by  Prof.  Henry  S. 
Carhart.  the  street  lights  furnished  by  the  Wash- 
tenaw Light  and  Power  Company  of  Ann  .Arbor  were 
from  eight  to  18  per  cent,  below  the  contract  stand- 
ard, but  the  company  readjusted  the  circuits  accord- 


Northwestern  States. 

Minneapolis,  December  10. — The  Minnesota  Power 
and  Trolley  Company  has  asked  the  Minneapolis 
City  Council  for  permission  to  erect  poles  and  string 
wires  within  the  city  for  lighting  and  power  pur- 
poses. It  is  proposed  to  offer  electric  light  and 
power  in  competition  to  the  Minneapolis  General 
Electric  Company. 

Plans  have  been  prepared  by  Oscar  Claussen  of 
St.  Paul,  M'inn.,  for  a  complete  plant  for  electric- 
railway,  light  and  power  purposes  for  the  Mankato 
(Minn.)  Railway.  Light  and  Power  Company.  Bids 
for  the  construction  are  to  be  taken  soon. 

It  is  reported  that  the  Electric  Power  Company 
of  Somerset.  Wis.,  contemplates  developing  power 
from  one  of  the  rivers  near  Balsam  Lake. 

The  Yankton  (S.  D.)  Electric  Light  Company 
has  ordered  a  new  street-lighting  system  which  will 
cost  about  $2,000. 

R.  H.  Burton-Smith  is  promoting  a  new  inler- 
urban-railway  project  with  Sioux  City,  Iowa,  as 
one  of  the  terminals.  He  is  said  to  have  strong 
backing. 

The  new  electric-lighting  plant  at  Wilmot,  S.  D., 
has   been  completed. 

The  Mankato  Street  Railway.  Light  and  Power 
Company  has  advertised  for  bids  for  the  erection 
of  a  large  pow'er  house  at  Manlcato,  Minn.  It  is 
expected  that  the  construction  of  a  street-car  system 
there  will  be  puslied  to  completion  without  further 
delay. 

F.  C.  Sigler  has  purchased  the  Osceola  (Iowa) 
electric-light  plant. 

George  T.  Reddington,  city  clerk  of  St.  Paul. 
Minn.,  will  receive  bids  until  December  :.'0th  for 
furnishing  the  street  lighting  for   IQ05. 

The  trustees  of  the  Wells  estate  have  asked  for 
a  franchise  for  an  electric-light  and  heating  plont 
tit    Milwaukee,   Wis. 

The  Apple  River  Power  Company  has  completed 
its  new  plant  at  Riverdal,  Wis. 

The  Twin  City  Rapid  Transit  Company  has  noti- 
fied the  St.  Paul  council  that  the  company  will 
positively  not  agree  to  the  five  per  cent,  gross-earn- 
ings' ta.x  or  to  the  council  having  the  right  to  reg- 
ulate fares.  A  committee  has  been  appointed  to 
confer  with  the  company  and,  if  possible,  to  bring 
about  an  amicable  settlement  of  the  litigation  which 
has  been  carried  on  for  several  months. 

Guy  Robing  has  been  granted  a  franchise  to 
establish  an  electric-lighting  system  at  Grey  Eagle. 
Minn.  Work  on  the  new  plant  will  be  commenced 
at  once. 

Citizens  of  Monticello,  Iowa,  are  considering  the 
advisability  of  organizing  a  company  to  build  an 
electric  line  from  Muscatine  to  Dubuque. 

Curtis  &  Chase  have  purchased  the  electric-light 
plant  at  Leon,   Iowa. 
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The  Anoka  (Minn.)  Waterworks,  Electric  Light 
and  Power  Company  will  add  a  new  2,000-light 
dynamo  to  its  equipment. 

The  trolley  line  from  Waterloo  to  Sumner,  Iowa, 
will  be  extended   to  West   Union. 

An  electric  road  will  be  constructed  next  year 
from  Valley  Junction,  Iowa,  througli  Winterset  to 
Creston. 

The  Milwaukee  (Wis.)  Electric  Railway  and  Light 
Company  proposes  to  build  a  railway  to  Horlicks- 
ville. 

The  trolley  line  from  White  Bear,  Minn.,  to  Wild- 
wood  has  been  completed  by  the  Twin  City  Rapid 
Transit  Company. 

A  company  has  been  formed  with  $250,000  capital 
for  the  purpose  of  building  a  trolley  line  from 
Council  Bluffs,  Iowa,  through  Carson  to  Des  Moines. 
H.  H.  VanBrunt  of  Council  Bluffs  is  president  and 
W.   F.   Pierce  of  Carson   secretarj'.  R. 


Rocky  Mountain  States. 

Salt  Lake  City,  December  8.— The  Lewiston- 
Clarkson  Company  of  Lewiston,  Idaho,  is  preparing 
to  make  some  extensive  improvements  in  that  vi- 
cinity, including  the  establishment  of  electric  power 
plants,  the  building  of  a  reservoir  and  the  con- 
struction of  electric  railroads.  The  money  for  the 
contemplated  improvements  was  raised  through  an 
issue  of  $2,000,000  of  bonds.  Work  on  the  con- 
struction of  the  electric  plants  and  reservoir  has 
already  been  commenced. 

Work  on  the  electric  road  between  Salt  Lake 
City  and  Ogden,  Utah,  is  progressing  rapidly,  and 
in  the  mean  time  negotiations  have  been  entered  into 
with  the  Utah  Light  and  Railway  Company  to  string 
its  wires  as  far  as  the  northern  boundaries  of  the 
count}-.  The  extension  of  this  system  of  the  Salt 
Lake  and  Ogden  Railroad  Company  to  Layton  will 
be  undertaken  early  next  year,  according  to  a  recent 
statement  of  the  management. 

The  management  of  the  Cceur  d'Alene  and  Spo- 
kane Railway  Company  of  Spokane,  Wash.,  is  pro- 
jecting the  construction  of  a  branch  line  to  Rath- 
drum,  Idaho,  work  on  this  enterprise  to  be  com- 
menced next  year. 

.\n  auxiliary  plant  of  the  Utah  County  Light  and 
Power  Company  of  American  Fork,  Utah,  will  be 
established  in  the  near  future  for  the  purpose  of 
furnishing  power  for  the  mines  of  Bingham,  Alta, 
Big  Cottonwood  and  other  mining  camps  in  that 
vicinitj-.  The  proposed  plant  will  have  a  capacity 
of  1,500  horsepower.  The  estimated  cost  of  the  plant 
s  $150,000. 

The  initial  run  over  the  electric  railroad  of  the 
Nevada  Transit  Company  between  Reno  and  Sparks, 
Nev.,  was  made  a  few  days  ago.  This  is  the  first 
and  only  electric  line  in  existence  in  the  state. 

The  Tonopah  Light  and  Power  Company  of 
Tonopah,  Nev.,  is  installing  a  new  plant  at  its  sta- 
tion  to  provide  electric  lights   for  the  city. 

Surveys  have  been  completed  for  the  construction 
of  an  interurban  electric  railroad  between  Salt  Lake 
City  and  Bingham,  Utah,  and  the  management  of 
the'  Salt  Lake  and  Utah  Valley  Railway  Compaiiy 
gives  assurance  that  the  work  of  construction  will 
be  commenced  within  the  next  few  months.  When 
completed  this  Avill  be  part  of  the  first  interurban 
electric-railroad   system    in  Utah.  G. 


Wash.,  have  granted  to  W.  M.  Snyder  and  J.  W. 
Hall  of  Snohomish  a  50-year  franchise  for  an  elec- 
tric road  from  Monroe  througli  the  Sultan  basin  to 
the  "45"  mine. 

The  Washington  Central  Railway  Company  has 
been  incorporated  at  Chehalis,  Wash.,  with  a  capital 
stock  of  $500,000.  The  incorporators  are  George 
E.  Long,  M.  D.  Sayles  and  L.  E.  Crouch  of  Port- 
land, Ore.  The  corporation  will  acquire,  construct 
and  operate  a  railway,  telegraph  and  telephone  line 
from  a  point  on  Grays  Harbor  near  Grays  Harbor 
City  to  the  foot  of  Priest  Rapids,  Yakima  County, 
Wash.,  and  a  five-mile  branch  line  starting  about 
five  miles  from  Centralia,  Wash. 

The  Edmonds  Electric  Light  and  Transportation 
Company  of  Seattle,  Wash.,  has  completed  all  pre- 
liminary arrangements  for  tapping  the  surrounding 
timber  belts  with  a  network  of  electric  lines.  The 
company  expects  to  have  the  first  section  of  railroad 
completed  by  May  ist,  and  ultimately  to  open  all 
the  territory  to  the  east  of  Edmonds  for  a  distance 
of  35  miles.  The  power  house  is  to  be  completed 
by  May  ist.  A. 


Pacific  Slope. 


San  Francisco,  December  8. — Oscar  L.  Smith,  who 
is  interested  in  the  new  electric  line  to  connect  Reno 
and  Sparks,  Nev.,  is  in  San  Francisco  on  business 
connected  with  the  work. 

The  Electrical  Supply  Company  has  been  incor- 
porated at  Sacramento,  Cal.,  with  a  capital  stock  of 
$10,000,  which  is  mostly  held  by  C.  V.  Schneider. 

Weidenthal  &  Gosliner  are  to  install  the  electric- 
wiring  and  telephone  system  in  the  building  bemg 
constructed  on  Powell  Street,  near  O'Farrell.  The 
cost  is  to  be  $1,100. 

The  California  Electrical  Works  has  just  received 
an  order  for  200  series-alternating  arc  lamps  to  be 
used  by  the  Pacific  Light  and  Power  Company  at 
Los  Angeles.  The  Los  Angeles  Railway  Company 
has  given  this  electrical-supply  firm  a  large  order 
for  Thomas  high-tension  insulators,  to  be  delivered 
at  once. 

Among  the  estimates  of  the  Navy  Department  for 
improvements  at  Mare  Island  are  $15,000  for  the 
enlargement  of  the  electric  plant  and  $10,000  for 
additions  to  the  electric  workshop. 

The  San  Francisco  Gas  and  Electric  Company  is 
installing  a  1,400-horsepow-er  direct-current  generator 
of  the  General  Electric  type  at  Edison  station  on 
Jessie  Street  and  the  station  is  being  enlarged.  Sta- 
tion "B"  on  Townsend  Street  is  being  gradually 
put  out  of  commission  and  there  is  but  little  ap- 
paratus there  now  outside  of  the  old  arc  machines. 

The  Electrical  Supply  Company  has  filed  articles 
of  incorporation  at  Sacramento,  Cal.,  with  a  capital 
stock  of  $10,000.  The  directors  are  H.  G.  May. 
F.  R.  Ellison,  Fred  Meyer,  J.  C.  Hobrecht  and  C.  V. 
Schneider. 

A  corps  of  engineers  has  been  at  work  for  several 
days  running  a  new  route  for  the  proposed  electric- 
railway  system  about  Yakima,  Wash.,  to  tap  the 
Sunnvside  countrv.  This  is  the  project  being  pushed 
by  Robert  Strahorne  of  the  Northwest  Power  and 
Lipht  Company  of  Spokane.  Wash. 

The  county  commissioners  of  Snohomish   County, 


PERSONAL. 


Mr.  S.  Morgan  Bushnell  of  the  engineering  staff 
of  the  Chicago  Edison  Company  has  just  returned 
from  a  two-months'  trip  to  Europe,  taken  for  rest 
and  recreation. 

William  H.  Fennell,  in  charge  of  the  De  Forest 
space-telegraph  station  at  Kansas  City,  will  go  to 
Cuba,  it  is  said,  where  the  company  has  a  govern- 
ment contract  for  installing  a  system. 

B.  R.  Tloffman  of  Detroit,  Mich.,  has  been  ap- 
pointed assistant  treasurer  and  assistant  to  the  gen- 
eral manager  of  the  Detroit,  Ypsilanti,  Ann  Arbor 
and  Jackson  Railway  Company,  w-ith  headquarters 
in  the  new  general  office  of  the  company  at  Ypsilanti. 

Frank  Murphy  of  Omaha,  Neb.,  president  of  the 
Omaha  and  Council  Bluffs  Street  Railway  Com- 
pany, and  identified  with  many  other  leading  in- 
dustries of  Omaha,  died  in  New  York  city  on  De- 
cember I2th.  M'r.  Murphy  was  rated  as  one  of  the 
wealthiest  men  of  his  state. 

Albert  H.  Stanley,  formerly  general  superintend- 
ent of  the  Detroit  United  Railway,  Detroit,  Mich., 
was  married  on  December  5th  in  JS'lilwaukee  to  Miss 
Grace  Lowrey  Woodruff,  formerly  of  Detroit.  Mr. 
Stanley  is  a  young  and  able  street-railway  manager, 
being  at  present  general  manager  of  the  electric  lines 
of  Newark,  N.  J. 

C.  G.  Goodrich,  vice-president  of  the  Twin  City 
Rapid  Transit  Company  of  Minneapolis,  it  is  said, 
will  act  in  the  capacity  of  adviser  for  Judge  Gross- 
cup  in  the  hearing  of  the  dispute  regarding  the 
merits  of  100  new  cars  recently  purchased  by  the 
receivers  for  the  Chicago  Union  Traction  system 
from  the  St.  Louis  Car  Company. 

Mr.  A.  J.  Wurts  of  the  Westinghouse  Electric 
and  Manufacturing  Company,  who  recently  resigned 
as  manager  of  the  Nernst  Lamp  Company,  has  been 
appointed  constructing  engineer  for  the  Carnegie 
Technical  Schools  of  Pittsburg.  In  accepting  this 
new  appointment  Mr.  Wurts  does  not  sever  his 
connections  with  the  Westinghouse  Company,  but 
will  continue  there  in  his  experimental  and  develop- 
ment work,  which  has  been  so  interesting  and  suc- 
cessful. 

Reports  from  Washington,  D.  C,  are  to  the  effect 
that  Prof.  Alexander  Graham  Bell,  who  has  just 
returned  to  his  home  in  that  city  after  several 
months  spent  in  experiments  with  his  tetrahedral 
cell  kites  at  Baddeck,  Cape  Breton,  firmly  believes  he 
has  the  fundamental  principles  of  the  airship  in  his 
grasp.  Professor  Bell's  present  plan  is  to  devote  his 
time  entirely  to  the  construction  of  a  kite  of  great 
size    that   v.'ill  sustain   itself  in  a   slight  breeze. 

Of  Bertrand  B.  Abry,  a  young  engineer  of  the 
Westinghouse  Electric  and  Manufacturing  Company, 
who  died  recently,  the  Electric  Club  Journal  says  : 
"He  possessed  an  engineering  mind.  This  combined 
with  a  love  of  hard  work  and  a  determination  to  get 
things  right,  no  matter  what  the  cost,  made  his  work 
not  only  rich  in  achievement  but  full  of  promise. 
In  the  words  of  one  of  his  older  associates,  'he  was 
one  of  the  most  promising  of  our  young  engineers.'  " 
Mr.  Abry,  who  was  but  28  years  of  age,  was  a  for- 
mer student  of  the  University  of  Nebraska  and  a 
graduate  of  the  University  of  Illinois. 

Samuel  M.  Manifold  has  announced  his  resigna- 
tion as  general  manager  for  the  Y'ork  County  Trac- 
tion Company,  the  York  Street  Railway  Company 
and  the  FHisnn  Rlertrir  T.igbt  Company  of  York, 
Pa.,  to  take  effect  January  ist,  when  he  will  assume 
the  duties  of  sheriff  of  York  County.  It  is  unoffi- 
cially announced  that  A.  H.  Hajrward,  general  su- 
perintendent of  the  Dayton,  Springfield  and  Urbana 
Traction  Company,  will  succeed  the  retiring  manager. 
Mr.  Hayward  entered  upon  his  electric-railroad 
career  in  Cincinnati  in  1882  and  was  connected  with 
the  various  suburban  street-railway  companies  in 
Pennsylvania  and  New  York.  About  a  year  ago  he 
was  in  Argentine  and  Porto  Rico,  where  he  was 
engaged  in   electrical   construction  work. 

Prof.  Harris  J.  Ryan,  professor  of  electrical  engi- 
neering in  Sibley  College.  Cornell  IJniversity,  Ithaca, 
N.  Y.,  has  accepted  the   directorship  of  the  depari 


nient  of  electrical  engineering  in  Leland  Stanford, 
Jr.,  University  at  Palo  Alto,  Cal.  The  electrical 
department  at  Stanford  has 
been  in  charge  of  Prof.  Albert  j 
W.  Smith  until  lately.  Prof. 
W.  F.  Durand,  also  of  Cornell, 
temporarily  taking  the  place  I 
recently  vacated  by  Professor 
Smith,  who  is  now  at  the  head  | 
of  Sibley  College,  Cornell. 
Professor  Ryan  is  ofie  of  the  | 
most  prominent  electrical  edu- 
cators of  the  country.  He  was  ] 
born  at  Powell's  Valley,  Pa., 
in  1866  and  graduated  from  1 
Cornell  after  a  four-year  course  | 
in  electrical  engineering.  He  " 
was  one  of  the  electrical  jurors 
at  the  Chicago  World's  Fair  of 
1893,  and  is  a  member  of  the  American  Institute  of 
Electrical  Engineers,  of  which  he  has  been  vice- 
president.  He  is  a  fellow  of  the  American  Associa- 
tion for  the  Advancement  of  Science  and  a  member 
of  Franklin  Institute.  Professor  Ryan  has  presented 
a  number  of  valuable  papers  to  the  American  Insti- 
tute of  Electrical  Engineers  on  Transformers  and 
other  alternating-current  apparatus,  dynamo  design 
and  cognate  subjects.  At  the  recent  International 
Electrical  Congress  in  St.  Louis  Professor  Ryan 
was  one  of  the  official  delegates  representing  the 
government  of  the  United  States.  He  also  had  a 
paper  on  the  "Design  of  Insulators"  before  Section 
B  of  that  body. 


HARRIS  J.   RYAN, 


ELECTRIC  LIGHTING. 

The  Witthoff  Brick  Company  of  Birmingham, 
Mo.,  is- in  the  market  for  machinery  and  equipment 
for  an   electric-light  plant. 

The  city  trustees  of  Orange,  Cal.,  have  voted  to 
call  an  election  on  January  7th  to  vote  on  the  issu- 
ance of  bonds  in  the  amount  of  $75,000,  $15,000  to  be 
used  for  an  electric-lighting  and  power  plant. 

Ford,  Bacon  &  Davis  of  New  York  are  said  to 
have  bought  out  the  Knoxville  Street  Railway  and 
Electric  Light  Company  at  Knoxville,  Tenn.  Ex- 
tensive improvements  will  soon  be  made. 

1  he  Albuquerque  Electric  Power  and  Lighting 
Company  of  Albuquerque,  N.  M.,  has  purchased  the 
old  electric  plant  of  the  Cochiti  Gold  Mining  and 
Milling  Company,  which  is  being  removed  to  Albu- 
querque. 

The  Yankton  Improvements  Company  of  Yankton, 
S.  D.,  has  been  incorporated  with  capital  of  $100,000. 
The  company  will  apply  to  the  Yankton  council 
for  a  franchise  to  build  and  operate  an  electric-light 
and  gas  plant  in  the  city  of  Y^ankton. 

The  city  of  St.  Thomas,  Ont.,  proposes  to  take 
over  the  plant  of  the  Gas  and  Electric  Company, 
and  a  board  of  arbitration  is  at  present  engaged  in 
settling  a  difference  of  valuation  between  the  city 
and  the  private  corporation  owning  the  property. 

At  a  meeting  of  the  stockholders  of  the  Electric 
Light  Company  at  Red  Lion,  Pa.,  a  vote  was  cast 
favorable  to  accepting  the  proposition  of  George 
Heisey  of  Lancaster,  who  offered  $11,740  for  the 
plant.  Mr.  Heisey  contemplates  placing  Red  Lion, 
Dallastown  and  Yoe  on  one  system,  with  the  con- 
struction of  a  plant  large  enough  to  light  the  three 
towns. 

The  council  of  Chambersburg,  Pa.,  has  sold  the 
municipal-light  plant  to  a  combination  of  local  capi- 
talists, for  which  Charles  Walter,  attorney  for  the 
Chambersburg  and  Gettysburg  Electric  Railway 
Company,  bid  $75,550.  The  combination  agrees  to 
light  the  streets  for  $74.50  per  light  per  year,  furnish 
municipal  incandescent  light  at  5V2  cents  and  pay  50 
cents  a  pole  and  $1  per  mile  for  wire  as  ta.xes  each 
year.  There  is  strong  talk  of  invoking  the  aid  of 
the  court  to  prevent  the  sale,  it  is  said. 


ELECTRIC  RAILWAYS. 

The  city  of  St.  Thomas,  Out.,  owns  and  operates 
the  six  miles  of  electric  street,  railway  within  its 
corporate  limits.  The  road  gives  general  satisfaction 
as  to*  service,  says  United  States  Consul  Burke,  but 
at  the  expense  of  a  deficit  ranging  between  $3,000 
and  $4,000  per  annum. 

The  Lambertville,  New  Hope  and  Trenton  Street 
Railway  Company  has  completed  grading  between 
New  Hope  and  Yardiey,  Pa.  Track  is  being  laid 
from  both  ends  of  the  line,  and  the  ballasting  is  well 
advanced,  while  poles  are  up  a  good  portion  of  the 
way. 

The  McKinley  syndicate,  which  has  built  an  inter- 
urban railway  from  Decatur  to  Springfield  and  from 
Springfield  to  Carlinville,  111.,  and  is  now  building 
electric  roads  further  south,  announces  that  Ed- 
wardsville.  111.,  will  be  the  center  of  construction 
work  and  the  headquarters  for  managers,  workmen 
and  supplies. 

Directors  of  the  Chicago  City  Railway  Company 
have  voted  to  renew  last  year's  agreement  with  the 
union  of  the  train-service  employes  of  the  street- 
car line.  General  Manager  Starring  of  the  company- 
has  sent  w-ord  to  the  union,  division  260  of  the 
.Amalgamated  Street  and  Electric  Railway  Employes 
-of  America,  that  its  request  for  a  renewal  of  the  old 


49^ 


WESTERN     ELECTRICIAN 


December  17,  1904 


contract  would  be  granted  if  the  agreement  be  made 
to   run  till   December   31,   1905. 

The  sale  of  the  San  Jose  and  Santa  Clara  (Cal.) 
electric  railroad  with  its  Alum  Rock  Park  and 
Tenth  Street  branches  to  J.  R.  Parlcinson  of  Palo 
Alto  and  associates  has  been  confirmed.  Mr.  Park- 
inson says  that  the  new  company  will  now  proceed 
to  the  immediate  construction  of  a  standard-gauge 
line  from  San  Mateo  to  Palo  Alto  and  thence  to 
San  Jose,  via  Maj-field.  Mountain  View,  Sunn>TaIe 
and  Santa  Clara.  The  trunk  line  will  also  be  ex- 
tended to  Gilroy  and  numerous  branch  lines  are  con- 
templated. 

Plans  are  under  consideration  by  the  Erie  Railroad 
Company,  the  Morristown  and  Eric  Railroad  Com- 
pany, which  connects  with  Erie  at  Essex  Falls,  N.  J., 
and  the  Public  Service  Corporation  of  New  Jersey 
to  conect  Newark  by  trolley  directly  with  ilorris- 
town  over  the  tracks  of  the  Morristown  and  Erie, 
which  is  the  extension  built  by  Richard  McEwen, 
a  paper  manufacturer  of  Whippany.  and  his  asso- 
ciates from  the  Essex  Falls  terminus  of  the  Erie 
railroad  to  Morristown.  The  Morristown  and  Erie 
is  but  II  miles  long,  and  it  is  said  the  road  could 
easily  be  equipped  for  electric  propulsion  by  either 
the  third-rail  or  the  overhead  system. 

The  fight  for  a  right-of-way  to  form  a  connecting 
link  between  the  Qiicago  and  Milwaukee  electric 
railroad  and  lines  to  the  north  of  Kenosha,  Wis.,  is 
said  to  have  been  completed,  a  deal  having  been 
closed  whereby  the  Chicago  and  Milwaukee  electric 
road  has  obtained  the  absolute  purchase  of  a  right- 
of-way  from  Waukegan,  111.,  to  Kenosha.  It  now 
only  remains  for  the  Chicago  and  Milwaukee  com- 
pany to  conclude  negotiations  with  the  company 
operating  electric  lines  from  Milwaukee  to  Kenosha, 
when  through  seri-ice  may  be  had  from  Milwaukee 
to  Evanston,  III.,  which  will  ultimately,  no  doubt,  be 
extended  into  Chicago.  Whether  such  negotiations 
will  be  concluded  or  whether  the  Chicago  and  Mil- 
waukee road  will  extend  a  line  of  its  own  oit  up  to 
ilihvaukee,  however,  seems  to  be  a  matter  of  doubt 
as  yet.  

SOCIETIES  AND  SCHOOLS. 

At  a  meeting  of  the  executive  committee  of  the 
National  Electric  Light  Association,  held  in  New 
York  on  December  6th,  the  dates  fixed  for  the  Den- 
ver-Colorado Springs  convention  were  June  6th,  7th 
and  8th  at  Denver,  and  9th,  lOth  and  nth  at  Colo- 
rado Springs. 

The  I92d  meeting  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  in  the  Chapter 
Room  of  Carnegie  Hall,  154  West  Fifty-seven'Ji 
Street,  New  York  city,  on  Friday,  December  23, 
1904,  at  8:15  p.  m.  The  following  paper  will  be 
presented  and  discussed:  "The  Maximum  Distance 
to  which  Power  can  be  Economically  Transmitted," 
by  Ralph  D.  Mershon,  consulting  electrical  engineer, 
New  York  and  Montreal. 

The  College  of  Arts  and  Engineering  of  the  Poly- 
technic Institute  of  Brooklyn  has '  issued  its  an- 
nouncement circular  of  the  lectures  to  be  given  by 
its  newly  organized  board  of  consulting  professors. 
The  department  of  electrical  engineering  now  has 
the  services  of  Dr.  Samuel  Sheldon,  Mr.  Charles 
F.  Scott,  Dr.  Louis  Duncan,  Dr.  F.  A.  C.  Perrine, 
Mr.  Thomas  D.  Lockwood,  Mr.  William  S.  Bar- 
stow  and  Mr.  Sydney  W.  Ashe.  A  series  of  even- 
ing lectures  is  announced  as  follows:  Four  lectures 
on  commercial  electrical  engineering  by  Professor 
Scott,  beginning  December  21st  and  ending  March 
Ibth;  eight  lectures  on  electrical-power  transmission 
by  Professor  Perrine,  beginning  February  gth  and 
ending  May  i8th ;  eight  lectures  on  central-station 
practice  by  Professor  Barstow,  begun  December 
rsth  and  ending  March  14th;  eight  lectures  on  tele- 
phony, telegraphy  and  patent  practice  by  Professor 
Lockwood,  beginning  February  7th  and  ending  May 
15th,  and  eight  lectures  on  electric  traction  by  Pro- 
fessor Duncan,  beginning  February  15th  and  ending 
May  25th. 


PUBLICATIONS. 


The  Wile  Power  Gas  Company,  engineers,  of 
Rochester,  N.  Y.,  which  makes  a  specialty  of  gas 
producers,  has  issued  its  catalogue  B,  illustrating 
and  describing  various  types  of  gas  producers. 

Gaswork  versus  guesswork,  with  a  few  "Wise 
Whys"  thrown  in,  is  the  gist  of  a  folder  from  the 
\rarinette  Gas  Engine  Company  of  Chicago  Heights, 
111.  It  is  intended  for  "those  who  are  interested  in 
getting  the  most  for  their  money,"  and  those  who 
"belong"  should  write  to  the  company  for  full  de- 
tails. 

What  the  Yost  Electric  Manufacturing  Company 
of  Toledo,  Ohio,  has  to  sell  in  the  line  of  weather- 
proof lamp  and  wall  sockets,  rosettes,  etc.,  may  be 
found  in  a  little  booklet  sent  out  by  the  company. 
The  booklet,  though  small,  will  attract  attention  and 
does  not  leave  unsaid  any  essential  things  about  this 
particular    class    of   apparatus. 

Jandus  interchangeable  enclosed  arc  lamps,  mul- 
tiple direct-current  lamps,  multiple  alternating-cur- 
rent lamps,  constant-current  series  direct-current 
lamps,  multiple  series  lamps  for  power  circuits — all 
these,  with  structural  details,  are  described  in 
bulletin  No.  20,  which  may  be  obtained  from  the 
F.  Bissell  Company  of  Toledo,  Ohio.     These  lamps 


are  adapted   for  public  nnd   private  arc  lighting  on 
all  circuits. 

Mercurs'-vapor  lamps  for  general  lighting  pur- 
poses and  for  such  special  sen'ice  as  photograp'iy 
?nd  advertising  are  exploited  in  the  latest  bulletin 
of  the  Cooper  Hewitt  Electric  Company  of  New 
York  city.  The  bulletin  is  devoted  to  a  general 
description  of  the  lamp  and  a  summary  of  its  most 
noteworthy  applications  and  is  a  credit  to  the  com- 
pany's advertising  department  even  when  judged 
by  the  standard  of  past  excellence. 

Electrical  novelties  and  appliances  of  the  latest 
U-pG,  which,  as  is  well  known,  may  be  always  ob- 
tained from  the  Ewing-Merkle  Electric  Company 
of  St.  Louis,  are  set  forth  in  a  pleasing  manner  by 
the  company's  latest  catalogue,  which  has  just  ap- 
peared. A  feature  of  this  catalogue  is  the  large 
variety  of  electrical  toys  for  the  holiday  trade  which 
are  listed.  Among  the  other  appliances  which  are 
handled  by  the  company  may  also  be  mentioned 
electrical  decorative  outfits,  electric  heaters,  pocket 
searchlights,  private-line   battery-call  telephones,  etc. 

The  Erie  Railroad  Company,  in  order  to  give  its 
patrons  an  idea  of  the  diversity  of  products  which 
are  manufactured  at  points  easily  accessible  to  its 
lines,  has  issued  a  pamphlet  giving  the  names  of 
the  manufacturing  industries  which  are  located  along 
the  system  together  with  their  products.  A  glance 
through  this  list  will  attract  attention  because  of  the 
variety  and  extent  of  these  products,  indicating 
forcibly  the  great  resources  of  the  country  tributarj' 
to  the  lines  of  the  Erie  road.  A  map  of  the  terri- 
tory covered  by  the  railroad  system  is  also  shown 
and  the  bulletin  will  be  of  much  assistance  to  those 
who  are  in  quest  of  a  favorable  locality  in  which 
to  locate. 

When  it  comes  to  the  matter  of  high-class  adver- 
tising literature  the  Holophane  Glass  Company  of 
New  York  and  Chicago  is  always  to  be  found  in  the 
front  rank  and  the  two  handsome  booklets  which  the 
company  is  just  now  distributing  do  not  discredit 
the  statement.  One  of  these  booklets  is  entitled 
"The  Lighting  of  the  Home,"  and  to  say  that  it  is 
a  work  of  art  in  this  line  is  not  putting  the  state- 
ment too  strongly.  There  are  many  valuable  hints 
contained  in  the  booklet  relating  to  porch  and  in- 
terior lighting  for  the  home  illustrated  by  handsome 
pictures.  "Light  vs.  Illumination,"  the  other  book- 
let, is  a  little  treatise  on  the  general  subject  of  sci- 
entific illumination. 


navy  yard.     Other  stations  will  be  opened  in  a  few 
weeks. 


TELEGRAPH. 


The  familiar  Wall  Street  rumor  of  telegraph  con- 
solidation is  once  more  afloat.  It  takes  this  shape : 
"The  entrance  of  Kuhn,  Loeb  &  Co.  into  Missouri 
Pacific  and  the  arrangement  of  differences  between 
Pennsylvania  and  Gould  interests  will,  it  is  under- 
stood, be  followed  by  a  merger  of  the  W'estern  Union 
and  the  Mackay  companies,  although  the  latter  con- 
summation may  not  be  arrived  at  for  some  little 
time.  It  is  understood  that  strong  financial  inter- 
ests stand  ready  to  finance  the  combination  whenever 
details  are  arranged.  That  there  is  room  for  large 
economies  is  clear,  since  the  two  systems  have  been 
in  the  most  active  kind  of  competition,  involving  the 
maintenance  of  two  offices  in  a  great  many  locations 
where  one  would  suffice."  It  is  likely  that  there  is 
nothing  more  substantial  to  this  report  than  to  pre- 
vious ones. 

A  bill  has  been  introduced  in  the  House  by  Rep- 
resentative Wagner  calling  for  a  $2,000,000  appro- 
priation to  connect  the  canal  zone  of  the  Ithmus  of 
Panama  with  the  United  States  by  submarine  cable. 
The  bill  provides  for  the  construction  and  operation 
of  such  a  cable  under  the  control  and  direction  of 
the  postmaster-general,  the  secretary  of  war  and 
the  secretary  of  the  navy,  the  cable  to  be  of  Ameri- 
can make  and  to  be  laid  by  American  ships,  pro- 
vided the  cost  of  an  American-made  cable  will  not 
exceed  the  cost  of  a  foreign-made  cable  by  more 
than  10  per  cent.  The  three  cabinet  officers  are 
authorized  to  enter  into  negotiations  and  establish 
cable  connection  w'ith  lines  running  to  Central  and 
South  America,  the  West  Indies  and  islands  in  the 
Gulf  of  Mexico,  the  Caribbean  Sea  and  the  Pacific 
Ocean. 


SPACE    TELEGRAPHY. 

The  space-telegraph  station  of  .the  De  Forest 
Wireless  Telegraph  Company  at  the  Navesink  High- 
lands, N.  J.,  was  destroyed  recently  by  fire.  This 
is  the  station  which  was  used  in  reporting  the  races 
for  the  America's  cup  during  the  last  international 
yacht  races.  The  station  was  fully  equipped  with 
receiving  and  sending  apparatus,  and  was  used  prin- 
cipally in  communicating  with  the  De  Forest  stations 
at  42  Broadway,  New  York  city,  and  the  one  at 
Paterson,  N.  J.  The  loss  was  about  $3,000,  and  a 
new  plant,  it  is  said,  will  be  installed. 

The  Navy  Department  has  authorized  the  com- 
manding oflicer  at  the  torpedo  station  at  Newport 
to  accept  dispatches  to  and  from  ships  at  sea  by 
way  of  the  Nantucket  lightship.  Orders  are  being 
prepared  opening  to  commercial  business  the  follow- 
ing naval  space-telegraph  stations :  Portsmouth, 
N.  H. ;  Cape  Ann,  Alass. ;  Boston  and  New  York 
navy  yards ;  Cape  Cod ;  Montauk,  L.  I. ;  Navesink, 
N.  J. ;  Cape  Henr>',  Va. ;  Dry  Tortugas,  Fla. ;  San 
Juan,  Culebra;  Yerba  Buena,  Cal.,  and  Mare  Island 


MISCELLANEOUS. 

Union  electrical  workers  of  Detroit,  Mich.,  will 
submit  bills  at  the  next  session  of  the  Legislature 
calling  for  the  regulation  of  the  trade  by  an  exam- 
ining and  licensing  board  and  creating  some  regula- 
tions for  high-tension  wires.  The  men  say  they 
want  to  raise  the  standard  of  the  workers  by  re- 
quiring an  examination  and  license. 

The  trials  of  the  Allan  Line  steamer  Victorian, 
the  largest  turbine  vessel  yet  built,  which  was 
launched  at  Belfast  August  25th,  have  been  so  dis- 
appointing, it  is  said,  as  to  raise  serious  doubts 
among  the  Clyde  shipbuilders  as  to  the  value  of 
turbines  in  the  case  of  large  ships.  All  the  efforts 
made  to  get  the  Victorian  near  contract  speed  were 
futile. 

Patent  No.  775,577,  "Trolley,"  which  was  recently 
issued  to  Messrs.  Edward  L.  Naret  and  Joseph  R. 
Ernst  of  Morgantown,  W.  Va.,  and  which  was  re- 
viewed in  the  Western  Electrician's  patent  record 
of  December  3,  1904,  instead  of  comprising  two 
wheels,  one  in  a  horizontal  and  the  other  in  a  ver- 
tical plane,  consists  of  three  wheels — one  in  a  ver- 
tical plane  and  the  other  two  in  planes  approxi- 
mately 45  degrees  to  the  first.  The  latter  pair  of 
wheels  is  situated  so  as  to  clasp  the  trolley  wire 
and  hold  it  in  connection  with  the  main  trolley 
wheel,  being  operated  by  a  toggle  lever  to  which 
the  trolley  cord  is  attached. 


TRADE  NEWS. 


The  Providence  Engineering  W^orks  of  Providence, 
R.  I.,  states  that  it  has  not  decided  to  undertake 
the  manufacture  of  the  Storey  motor.  A  few  weeks 
ago  it  was  reported  that  this  company  had  adopted 
the  Storey  motor  as  its  standard  in  its  decision  to 
enter  the   electrical   field   by   manufacturing   motors. 

A.  P.  Munning  of  New  York,  general  sales  agent 
of  the  Cutler-Hammer  Manufacturing  Company,  has 
been  in  the  West  several  weeks  in  the  interests  of 
his  company.  Mr.  Munning  says  that  the  demand 
for  Cutler-Hammer  electric  controlling  devices  has 
never  been  as  great  as  it  is  now,  and  he  reports  a 
most  promising   outlook   for  the    coming  year. 

The  Banner  Electric  and  Manufacturing  Company 
has  been  organized  to  succeed,  it  is  stated,  the  Ris- 
don  Electric  Company  of  Oklahoma  City.  The  new 
company  is  incorporated  with  a  capital  stock  of 
$10,000,  and  the  officers  are  C.  B.  Luck,  Charles 
Risdon  and  W.  K.  Snyder.  Messrs.  Luck  and  Ris- 
don  will  be  the  active  members.  Mr.  Luck  was 
for  several  years  connected  with  electrical  contract- 
ors and  telephone  engineers  in  Chicago,  and  for  the 
last  year  has  been  installing  the  new  telephone  sys- 
tem at  Gainesville,  Texas. 

The  Union  Electric  Manufacturing  Company  of 
Milwaukee  reports  under  date  of  December  I2tli  as 
follows  :  "The  Cutler-Hammer  Manufacturing  Com- 
pany made  a  motion  in  the  Circuit  Court  of  Milwau- 
kee for  an  order  of  the  court  compelling  us  to  stop 
manufacturing  and  selling  the  automatic  starting 
boxes  we  are  now  putting  out,  but  the  court,  after 
a  full  hearing  of  the  case,  refused  to  grant  the 
order  for  a  preliminary  injunction  or  for  contempt. 
The  opinion  above  was  filed  today."  The  litigation 
referred  to  is  based  on  the  Blades  patent. 

The  Brown  Corliss  Engine  Company  of  Corliss. 
Wis.,  has  just  received  a  contract  from  the  city  of 
Milwaukee  to  furnish  and  erect  at  the  North  Point 
pumping  station  one  20,000,000-gallon  triple-expan- 
sion high-duty  crank  and  flyAvheel  pumping  engine 
according  to  plans  and  specifications  prepared  by 
the  city  of  Milwaukee,  and  also  according  to  plans 
and  specifications  submitted  by  the  company.  The 
total  amount  of  the  contract  is  $64,500.  This  pump- 
ing engine  has  been  the  source  of  considerable  dis- 
cussion in  the  last  three  or  four  months,  and  prac- 
tically all  of  the  prominent  engine  and  pump  build- 
ers of  the  country  have  submitted  bids  on  the  work. 
The  commissioners  of  public  works  of  the  city  of 
Milwaukee  and  City  Engineer  Poetsch  visited  the 
plant  of  the  Brown  Corliss  Engine  Company  at  Cor- 
liss, Wis.,  and  satisfied  themselves  that  the  concern 
is  amply  able  to  execute  the  contract.  The  company 
is  now  at  work  extending  its  foundry'  60  feet  in 
order  to  take  care  of  the  large  amount  of  work  on 
hand  and  in  view.  This  contract,  in  addition  to  the 
large  $100,000  contract  recently  secured  of  the  Navy 
Department  and  some  others  of  smaller  proportion, 
is  gratifying  to  the  young  manufacturing  concern 
which  has  associated  with  it  men  of  engineering 
ability   and   standing. 


BUSINESS. 


The  Columbian  Electrical  Company  of  Sl  Joseph, 
'Mo.,  announces  that  it  now  occupies  its  new  building 
at  820  Frederick  Avenue,  which  contains  about 
15,000  square  feet  of  floor  space.  This  increased 
space  will  facilitate  business  in  each  of  the  four 
departments — engineering,  mechanical,  construction 
and  fixtures. 

The  National  Carbon  Company  of  Cleveland 
makes  the  announcement  that  it  received  the  grand 
prize  at   the  Louisiana   Purchase  E.xposition   for  all 
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of  its  carbon  products,  including  Columbia  enclosed 
arc  carbons  and  Columbia  dry  batteries.  It  is  as- 
serted that  the  Columbia  carbons  are  today  used  in 
about  90  per  cent,  of  the  enclosed  arc  lamps  in 
service. 

The  Speer  Carbon  Company,  St.  Marys,  Pa.,  an- 
nounces that  it  has  secured  the  right  and  privilege 
of  attaching  copper  "pigtail"  terminals  to  carbon 
brushes  for  all  General  Electric  Company's  ma- 
chines. The  Speer  Carbon  Company  is  well  equipped 
for  handling  anything  applicable  to  the  carbon  brush ; 
and  one  of  its  most  important  qualifications  is  its 
ability  to  make  quick  deliveries  of  "pigtailed" 
brushes,  or,  in  fact,  anything  in  the  line  of  carbon 
brushes. 


The  Electric  Controller  and  Supply  Company  of 
Cleveland,  Ohio,  has  just  shipped  the  second  of  two 
200-horsepo«-er  220-volt  tj'pe  M.  T.  magnetic  switch 
controllers  to  the  Lorain  plant  of  the  National  Tube 
Company.  They  are  for  the  control  of  the  reversing 
motors  driving  the  tilting  tables  on  each  side  of  the 
plate  mill.  These  controllers  give  automatic  accel- 
eration, which  can  be  adjusted  to  the  maximum  rate 
consistent  with  safety  to  motors  and  gearing.  When 
reversing  from  full  speed  forward  to  full  speed  re- 
verse the  table  is  automatically  brought  to  a  quick 
stop  and  accelerated  in  reverse  direction  in  the 
least  time  interval  consistent  with  safety.  The  mag- 
netic controller   with   resistances   is  placed  near  the 


motor,  thereby  effecting  economy  in  the  use  of 
heavy  wires.  The  construction  of  the  magnetic  qon- 
troller,  however,  is  such  that  no  matter  how  rapidly 
the  operating  controller  may  be  reversed  the  current 
flowing  to  the  motor  is  automatically  limited  to  a 
safe  value.  The  controller  is  especially  adapted 
to  the  control  of  motors  of  any  driving  machinery 
which  must  be  quickly  accelerated,  but  which  has 
such  heavy  parts  that  with  the  ordinary  manually 
operated  controller  dangerous  overloads,  w-ith  con- 
sequent damage  to  the  motor  and  gearing,  are  liable 
to  occur.  Other  recent  shipments  of  controllers  of 
this  type  have  been  made  to  the  Carnegie  Steel 
Company  and  to  the  Lackawanna  Steel  Company, 
also  to  the  Illinois  Steel   Company. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 

Issued  (United  States  Patent  Office)  'December  6,  igo4 


776.490.  Electrode.  Frank  J.  Hriggs,  Everett,  Mass. 
Application  filed  September  19,   1903. 

Carbons  or  anodes  are  arranged  in  pairs  and  provided 
with  heads.  A  copper  ribbon  is  wound  around  and  con- 
nects the  heads  of  the  two  carbons  in  each  pair.  A 
copper  top  is  adapted  to  be  electrically  connected  and 
copper  lugs  extend  down  from  the  top  between  the  heads 
of  the  carbons  in  each  pair  on  one  side  of  the  ribbon. 

776.491.  Temperature-compensating  Device  for  Elec- 
trical Measuring  Instruments.  William  H.  Bris- 
tol. Hoboken,  N.  J.  Application  filed  February 
23,  1904. 

In  combination  with  a  generator  of  electricity  and  a 
measuring  instrument  having  a  low-resistance  coil  is  a 
temperature- compensating  device  located  in  proximity  to 
the  measuring  instrument  and  containing  a  mercuric 
column  acting  on  a  resistance  in  series  in  the  circuit  for 
automatically  maintaining  constant  tlie  total  resistance  of 
the  part  of  the  circuit  comprising  the  measuring  instru- 
ment and  the  compensating  device  under  variations  in 
temperature. 

776,514.  Cleaffor  Electric  Wiring.  Emory  C.  Hunt, 
Belle  Plaine,  Iowa,  assignor  of  one-half  to  C. 
W.  E.  Snyder,  Belle  Plaine,  Iowa.  Application 
filed  January  26,   1904. 

A  base  and  cap-piece  are  described,  the  base  having  a 
wedge-shaped  forwardly  tapering  bore  passing  there- 
through, and  the  cap-piece  having  a  central  opening 
adapted  to  register  with  the  smaller  end  of  the  bore  of 
the  base. 

776.521.  Electric  Switch.  Walter  S.  Levin,  New 
York,   N.  Y.     Application  filed  March  28,   1904. 

Contact-terminals,  a  conlact-plate  adapted  to  complete  a 
circuit  between  the  terminals,  a  pivoted  lever  carrying 
the  plate  and  independent  of  the  circuit,  a  second  lever 
pivoted  adjacent  to  the  first  lever,  a  rod  carried  by  and 
movable  longitudinally  on  the  second  lever,  one  end  of 
the  rod  bearing  against  the  first  lever,  the  rod  adapted 
to  be  moved  from  one  side  to  the  other  of  the  pivot  of 
the  first  lever  when  the  second  lever  is  rocked  on  its 
pivot,  and  means  for  keeping  the  end  of  the  rod  in  con- 
tact with  the  first  lever  and  to  rock  the  lever  on  its 
pivot  as  the  rod  is  moved  from  one  side  to  the  other  of 
the  pivot  are   some  of  the  features. 

776.522.  Electric  Switch.  George  B.  Low,  Newton 
Center,    Mass.     Application   filed   May  23,    1904. 

A  base,  a  pair  of  non-conducting  blocks  secured  to  the 
base  at  a  proper  distance  apart,  contact-plates  secured  to 
the  blocks  and  electrically  connected  by  circuit-wires,  a 
pair  of  >-ielding  metal  switch-plates  secured  to  the  non- 
conducting blocks,  and  a  rotatable  key-slotted  sleeve  jour- 
naled  in  the  base  are  described. 

776,524.  Automatic  Telephone  Exchange.  Frank  A. 
Lundquist,  Chicago.  111.,  assignor  to  M.  E.  Rich- 
ardson, Sterling,  Kan.  Application  filed  April 
30,  1900. 

In  a  switching  mechanism  for  an  automatic  telephone 
exchange  are  a  driving  pawl  and  a  holding  pawl,  a  shaft 
provided  with  a  ratchet  wheel  normally  held  in  a  position 
so  as  to  be  out  of  engagement  with  the  pawls  and  means 
for  moving  the  shaft  axially  so  as  to  bring  the  ratchet 
wheel  into  line  of  engagement  with  both  of  the  pawls. 
Means  whercbv  further  axial  movement  of  the  shaft  will 
remove  the  ratchet  wheel  from  line  with  the  driving  pawl 
without  disturbing  its  connection  to  the  holding  pawl  are 
provided. 

776,526.  Electric  Brake  for  Vehicles.  Joseph  N. 
"^Mahoney,  Brooklyn,  N.  Y.,  assignor  to  the  Amer- 
ican Electric  Brake  Company,  New  York,  N.  Y. 
Application    filed    January    21,    1904. 

The  combination  consists  of  a  propelling  motor  adapted 
to  be  driven  as  a  generator  by  the  momentum  of  the 
vehicle.  Means  are  provided  whereby  a  controller  varies 
the  current  in  the  circuit  including  the  field  as  the  speed 
of  the  vehicle  varies,  to  control  the  current  in  the  elec- 
tromagnetic brake  apparatus. 

776.534.  Means  for  Automatically  Stopping  Elec- 
tric-railway Cars  on  Trains.  William  O.  M'undy, 
Louisville,'  Ky.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
September  30,  1902. 

A  safet5'-switch  controls  the  supply  of  current^  to  the 
control-circuits  and  a  tripping  device  for  opening  the 
switch  is  located  adjacent  to  the  track  at  a  predetermined 
point.  Means  are  connected  with  the  sv,'itch  and  extend 
from  both  sides  of  the  car  so  as  to  engage  the  tripping 
deWce  when  the  car  is  run  either  end  foremost. 

776.535.  Trolley  Hanger.  Robert  W.  M'cllvaine, 
Hamilton,  Canada.  Application  filed  March  5, 
1904- 

A  trolley  hanger  having  a  rail-supporting  element  and 
upwardly  diverging  suspending  rods  is  described. 

776.536.  Self-closing  Telegraph  Key.  Noble  S.  Mc- 
Klnsey  and  Anton  R.  Nelson,  Susanville,  Cal. 
Application  filed  December  26,   1903- 

Means  are  provided  for  normally  holding  the  front  end 
of  the  kev  lever  down  aond  the  circuit  closed.  The  front 
end  of  the  kej--!ever  has  a  vertical  tubular  guideor  bear- 
ing and  a  pin  or  rod  movable  therein.  The  friction  of 
the  rod  in  the  bearing  is  sufiicient  to  sustain  the  front 
end  of  the  key  in  its  raised  position. 

776.546.  Brush  Holder.  Edward  D.  Priest,  Schen- 
ectady, N.  Y.J  assignor  to  the  General  Electric 


Company,  Schenectady,  N.  Y.     Application  filed 
April  19,  1902. 

A  brush  holder  has  sockets  for  two  brushes,  a  separate 
follower  for  each  brush  and  a  single  spring  acting  on  both 
followers. 

776.556.  Conduit  for  Electric  Wires.  Clarence  C. 
Sibley,  Perth  Amboy,  N.  J.,  and  George  A.  Lutz, 
New  York,  N.  Y.  Application  filed  December 
19,   1902. 

A  metallic  conduit  for  electric  wires  has  a  wall  pro- 
vided with  a  series  of  countersunk  extensions  whose  walls 
are  slit  providing  tongues  projecting  toward  a  common 
point  and  arranged  to  permit  the  passage  of  screws  or 
nails  between  their  ends.  The  heads  of  the  screws  or 
nails  may  bear  upon  the  tongues  and  remain  in  the 
countersunk   extensions. 

776.557.  Electric  Transmission  Mechanism.  Charles 
G.  Simonds,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application   filed   May   5,    1904. 

Two  relatively  movable  shafts  in  line  with  each  other, 
and  a  dynamo-electric  machine  having  its  field  carried 
at  the  extremity  of  one  shaft  and  its  armature  carried 
at  the  extremity  of  the  second  shaft  are  described.  The 
field  has  a  web  extending  around  the  armature  and  form- 
ing a  bearing  for  the  second  shaft. 


NO      776,565. — VAPOR-TUBE  RECTIFIER. 

776,563.  Current  Rectifier.  Percy  H.  Thomas,  Pitts- 
burg, Pa.,  assignor  to  the  Cooper  Hewitt  Electric 
Company,  New  York,  N.  Y.  Application  filed 
February  4,  1903.    Renewed  May  5,  1904. 

The  method  of  regulating  the  density  and  purity  of 
the  gas  or  vapor  in  the  chamber  of  a  gas  or  vapor  electric 
apparatus  in  which  one  or  more  of  the  electrodes  is  com- 
posed wholly  or  in  part  of  a  conducting  fluid,  consists  in 
circulating  through  the  chamber  a  portion  of  the  con- 
ducting fluid. 

776,563.  Current  Rectifier.  Percy  H.  Thomas,  Pitts- 
burg, Pa.,  assignor  to  the  Cooper  Hewitt  Electric 
Company,  New  York,  N.  Y.  Original  applica- 
tion filed  February  4,  1903.  Divided  and  this 
application  filed   May  6,    1903. 

One  claim  describes  an  exhaust  chamber,  a  gas  or  vapor 
therein,  a  negative  electrode,  one  or  more  positive  elec- 
trodes presenting  surfaces  within  the  chamber,  at  least 
one  of  which  consists  of  an  enclosed  fluid  column  having 
an  approximately  level  surface,  and  means  for  con- 
tinuously supplying  fresh  fluid  to  the  column  or  columns. 

776,565.  Current  Rectifier.  Percy  H.  Thomas.  East 
Orange,  N.  J.,  assignor  to  the  Cooper  Hewitt 
Electric  Company  of  New  York.  Original  ap- 
plication filed  May  6,  1903-.  Divided  and  this 
application   filed  August  23,   1904. 

An  electrode  consisting  of  a  conducting  fluid  has  its 
outer  terminal  exposed  and  subjected  to  e.xternal  pressure, 
the  outer  1;erminal  being  located  above  the  barometric 
height,  whereby  a  balance  is  secured  between  the  internal 
and  external  pressures  by  adding  to  the  effect  of  normal 
external  pressure  the  weight  of  a  portion  of  the  conduct- 
ing fluid.      (See  cut.) 

776,633.  Lamp  Guard.  Fred  W.  Winbolt,  Spring- 
field, Mass.     Application  filed  December  26,  1903. 

The  guard  consists  of  a  shell  formed  of  longitudinal 
wires  secured  at  one  end  to  a  closed  ring  and  at  the  other 
end  to  the  members  of  a  separated  ring.  The  shell  is 
provided  with  inwardly  projecting  means  for  engaging  a 
lamp  bulb  at  axially  separated  points  in  order  to  support 
the  guard  wholly  upon  the  lamp  bulb. 

776,638.  Portable  Electric  Device.  Charles  E.  Avery, 
jersey   City,   N.   J.,  assignor   to   the   Manhattan 


Electrical    Supply    Company.     Application    filed 
April  18,   1904. 

A  circuit-closer  for  flash  lamps  and  the  like  comprises 
a  spring  conducting  arm  arranged  to  establish  an  elec- 
trical connection  with  one  pole  of  the  battery.  A  resilient 
tongue  is  carried  by  the  arm  and  a  lever  is  pivotally  se- 
cured to  the  arm  for  moving  the  tongue  into  electrical 
connection  with  the  opposite  pole  of  the  battery. 

776.653.  Winding  for  Electrical  Apparatus.  Joseph 
W.  Farley,  East  Pittsburg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg,  Pa.  Application  filed  March  16, 
1904. 

A  coil  for  electrical  apparatus  has  a  number  of  suitably 
insulated  strands  disposed  one  outside  of  another  and  in 
an  unequal  number  of  side-by-side  sections  or  turns,  the 
strands  of  the  middle  turn  or  section  being  bent  across 
each  other  so  that  substantially  one-half  of  each  strand 
occupies  a  complementary  relation  to  the  other  half  as 
regards  distance  from  the  center  of  the  coil. 

776.654.  Coil  for  Electrical  Apparatus.  Joseph  W. 
Farley,  East  Pittsburg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg,  Pa.  Application  filed  March  16, 
1904. 

A  coil  for  electrical  apparatus  comprises  two  similarly 
wound  sections  each  composed  of  a  number  of  suitably 
insulated  strands  arranged  one  outside  of  another,  the 
strands  of  one  section  being  joined  to  those  of  the  other 
section  in  reverse  order  so  that  the  longer  and  the  shorter 
strands  are  connected  to  form  turns  of  substantially 
uniform   length. 

776,660.  Electric  Fuse  and  Cut-out.  Benjamin  H. 
Glover.  Buffalo,  N.  Y.,  assignor  to  the  Chicago 
Fuse  Wire  and  Manufacturing  Company,  Chi- 
cago, 111.     Application  filed  August  13,  1903. 

A  conductor  has  a  wrapper  or  envelope  having  a  num- 
ber of  thicknesses  and  a  powdered  material  between  the 
thicknesses  of  the  wrapper. 

776,681.  Electric  Railway.  Richard  C.  Parsons, 
Reginald  Belfield  and  William  Chapman,  London, 
England,  assignors  to  the  Westinghouse  Electric 
and  Manufacturing  Company,  Pittsburg,  Pa. 
Application    filed    November    16,    igoo. 

A  conduit  and  a  yoke  constitute  an  integral  part  of  the 
device.  A  box-like  structure  is  bolted  to  the  yoke  and  a 
bracket  is  secured  to  the  yoke.  An  insulator  is  sup- 
ported by  the  bracket,  a  stem  passing  through  the  insu- 
lator is  secured  to  the  top  thereof  by  a  nut  and  projects 
downward  and  into  the  conduit  for  supporting  the  con- 
ductor rail  therein,  A  cap  incloses  the  top  of  the  insula- 
tor for  maintaining  the  insulation  between  the  nut  and  the 
supporting  bracket.      (See  cut.) 


NO.    776,681. — ELECTRIC-RAILWAY    SYSTEM. 

776,682.  Plow  for  Electrically  Propelled  Vehicles. 
Richard  C,  Parsons,  Reginald  Belfield  and  Will- 
iam Chapman,  London,  England,  assignors  to  the 
W"estinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg,  Pa.  Original  application  filed 
November  16,  1900.  Divided  and  this  application 
filed  February  20,   1902. 

A  current-collecting  device  for  open-conduit  electric 
railways  is  described,  in  combination  with  the  portion  of  a 
car  from  which  the  device  is  supported  and  an  inter- 
vening connecting  member  that  is  rigidly  fastened  to  the 
current-collecting  device  by  soft  metal  bolts  or  rivets. 
The  collecting  device  may  become  detached  by  shearing 
the  bolts  or  rivets  when  its  movement  is  obstructed. 

776,695.  Suspension  Clamp  for  Electric  Conductors. 
Edward  L.  Schwarz  and  Albert  G.  Ward,  Belle- 
ville, 111.  Application  filed  April  10,  1903.  Re- 
newed March  26,   1904. 

A  clamp  for  permanently  supporting  a  wire  and  a  tem- 
porarj'  support  above  the  clamp  and  integral  with  the  base 
thereof  upon  which  a  wire  may  be  supported  during  the 
operation    of    suspending    a    cable     therefrom     are    the 

features, 

776,700,  Sparking  Device  for  Internal-combustion 
Engines.     Charles    E.    Sterne,    San    Diego,    Cal., 
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assignor     to     the    Sterne    Bros.    Company,    San 
Diego.   Cal.     Application   filed   May  2,    1901. 

A  sparking  device  combining  electrodes  which  are  nor- 
mally out  of  contact,  a  rocker-arm  for  causing  a  contact, 
etc.,  are  described. 

776,705.  Induction  Coil.  Richard  Varley,  Provi- 
dence, R.  I.,  assignor  to  the  Varley  Duplex 
Magnet  Company  of  Providence,  R.  I.  Appli- 
cation filed  Decemljer  30,  1903- 

An  induction  coil  having  a  number  of  vibrators  therefor 
and  a  switch  for  throwing  any  one  of  them  into  circuit 
at  will  form  the  combination.      (See  cut.) 

776,728.  Attachment  for  Transmitters.  William  AV. 
Dean.  Elyria,  Ohio,  assignor  to  the  Kellogg 
Switchboard  and  Supply  Company,  Chicago,  III. 
Application   filed   February  6,   1904. 

An  attachment  for  telephone  transmitters  consists  of  a 
light  open  frame  adapted  to  receive  a  number  or  other 
slip  and  provided  with  a  ring  at  its  inner  end  to  receive 
the  inner  end  of  the  mouthpiece  by  means  of  which  it  is 
clamped  in  position  upon  the  front  plate  of  the  trans- 
mitter. 

7/6,735-  Trolley-wire  Clamp  and  Feed-wire  Support. 
Thomas  A.  Furniss,  Canonsburg.  Pa.  Applica- 
tion filed  September  7,  1904. 

The  combination  consists  of  a  clamp  comprising  jaws,  a 
supporting  member  carried  by  one  of  the  jaws  and  co- 
operating with  the  other  jaw,  and  means  for  attaching  a 
wire  to  the   supporting  member. 

776,752.  Power-transmitting  Mechanism.  William 
McHaffie,  Tenafly,  and  George  D.  Beinert,  Jer- 
sey City,  N.  J.  Application  filed  September  29. 
1903. 

In  combination  with  a  driven  wheel,  a  movable  frame. 
a  driving  wheel  carried  by  ibe  frame  and  movable  there- 
with into  and  out  of  engagement  with  the  driven  wheel 
is  an  electric  motor  for  operating  the  driving  wheel  also 
carried  by  the  frame,  a  switch  for  controlling  the  motor 
circuit  and  a  common  actuator  for  operating  the  frame 
and  the  switch. 

776,789.  Insulator.  Fred  M.  Locke,  Victor,  N.  V. 
Application  filed    November   16,    1903. 

Two  inverted  cup-shaped  insulator  sections  are  nested 
together  and  formed  with  annular  flanges  in  planes  one 
above  the  other  and  at  substantially  right  angles  to  their 
axes. 

776,803.  Trolley-Operated  Electric  Switch.  John  J. 
Ruddick.  Newton,  Mass.,  assignor  to  the  United 
States  Electric  Signal  Company  of  Maine.  Ap- 
plication filed  March  28,   1904. 

The  parts  are:  A  fixed  contact  member,  a  movable  con- 
tact member,  a  trolley- wire,  means  for  transmitting  the 
movement  of  the  trolley-wire  caused  by  the  pressure  of 
the  trolley  to  the  movable  contact  member,  and  a  locking 
device  for  the  movable  contact  member,  also  operated  by 
the  trolley-w-ire.      (See  cut.) 

776,826.  Electric  Propulsion  of  Cars  or  the  Like. 
Orestez  H.  Caldwell,  Indianapolis,  Ind.  Applica- 
tion filed  February  15,  1904. 

.\  stationary  electromagnetic  field,  an  electromagnetic 
field  carried  by  the  car  and  moved  by  the  stationary  field, 
and  means  for  energizing  the  movable  field  from  the 
source  of  energy  employed  for  the  energization  of  the 
stationary  field  are  described. 

776,836.  Trolley  Track.  Charles  A.  Cower,  Lans- 
ing,  Mich.     Application  filed  July  20,    1903. 

The  track  is  composed  of  ti.vo  channel-shaped  rails  liav- 
ing  the  flanges  projecting  inwardly  with  means  for  re- 
taining them  in  position  without  use  of  bolts  or  screws. 
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NO.    776,705. — INDUCTION    COIL. 


776,849.  Electric  Switch.  William  Kingsland,  Lon- 
don,  England.     Application  filed  Marcn  7,   1904. 

An  electric  switch  for  alternately  making  and  breaking 
an  electric  circuit  and  for  alternately  inserting  and  cut- 
ting out  resistances  by  similar  consecutive  motions  of  an 
operating  member  is  described. 

776,855.  Electric  Switch.  Ellsworth  A.  La  Har, 
New  Britain,  Conn.,  assignor  to  the  Hart  Manu- 
facturing Company,  Hartford,  Conn.  Applica- 
tion filed  July  30,   1904. 

A  face  plate  having  an  opening  therethrough  at  a  point 
between  the  contacts,  a  shutter  to  close  the  opening  free 
to  move  downwardly  between  the  contacts  without  touch- 
ing them,  and  a  contact-carrying  plug  free  to  pass  through 
the  opening  in  the  face  plate  and  adapted  by  rotation  to 
connect  the  contacts  in  the  receptacle  are  features  of  the 
device. 

776,866.  Electrical  Measuring  Instrument.  Frank 
W.  Roller,  Plainfield,  N.  J.  Application  filed 
May  15,  1902. 

A  device  for  testing  the  relative  resistance  of  different 
portions  of  a  conductor  bas  a  portable  contact  bar  carry- 
ing a  number  of  terminals  adapted  to  engage  the  con- 
ductor. The  contact  bar  is  yicldable  and  normally  tends 
to  assume  a  position  so  that  its  parts  arc  out  of  align- 
ment. 

776,871.  Trolley-wheel  Oiler.  William  J.  Sloan  and 
John  E.  Robinson,  Qeveland,  Ohio.  Application 
filed  April  30,  1904. 

A  pump  cylinder  and  piston  is  mounted  upon  the  harp, 
there  being  circulating  passages  from  the  pump  through 
the  pin  and  returning  to  the  pump,  and  communicating 
with  the  troUey-whcei  bearingl  Instrumentalities  are  pro- 
vided  for  actuating  the  piston  in  the  cylinder. 

776,876.  Apparatus  for  Wirelessly  Transmitting 
Electrical  Energy.    Daniel  W.  Troy,  Montgom- 


erj',    Ala.      Application     filed     March     19,    1903. 
Renewed  October  26,  1904. 

In  the  wireless  transmission  of  electrical  energy  by 
means  of  electrical  impulses  transmitted  through  the  earth, 
an  otherwise-insulated  capacity  area  is  connected  elec- 
trically in  series  through  a  condenser  and  a  source  of 
electrical  impulses  to  a  ground. 

776,878.  Current-controlling  System.  William  R. 
Whitehorne,  Bethlehem,  Pa.  Application  filed 
September  22,  1904. 

A  battery  or  group  of  batteries  in  circuit  with  a  motor, 
a  bank  of  resistance  in  series  with  the  battery,  a  switch 
for  causing  the  electromolive  force  of  the  battery  to  be- 
come either  added  to  or  subtracted  from  that  of  the  cur- 
rent mains,  and  means  for  varying  the  amount  of  re- 
sistance and  the  amount  of  battery  in  circuit  arc  the  prin- 
cipal parts.      (Sec  cut.) 

776,954.  Trolley  Pole.  Charles  H.  Spangler,  At- 
lanta,  Ga.     Application  filed   February   14,    1903. 

A  trolley  pole  having  an  arm  extending  therefrom  and 


to  the  bent  vertical  lever  and  a  detachable  rod  or  pin  is 
adapted  to  fulcrum  the  key  lever  and  to  secitre  the  ver- 
tical arm  thereon. 

777.034.  Controlling  Device  for  Electrically  Pro- 
pelled Vehicles.  Oskar  I.asche,  Berlin,  Germany, 
assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  November 
4,   1901. 

In  apparatus  for  switching  electric  motors  in  and  out 
of  circuit  are  means  for  automatically  putting  out  of 
circuit  one  or  more  individual  motors  or  series  of  motors 
on  the  expenditure  of  a  minimum  current,  and  means 
fur  automatically  putting  into  circuit  such  motor  or 
motors  when  the  motors  receiving  current  become  over- 
loaded. 

777,039.  Electromagnetic  Apparatus.  Joseph  K. 
Mahoney,  Brooklyn,  N.  Y.  Original  application 
filed  January  21.  1904.  Divided  and  this  ap- 
plication filed   March   19,  1904. 


NO.    776,803. — TROLLEY-OPERATED    SWITCH. 

a  raceway  upon  the  pole  in  an  arc  concentric  with  the 
arm  has  means  whereby  the  trolley  and  its  arm  are  held 
normally  in  a  plane  with  the  trolley  pole. 

776,960.  Telephone  Transmitter.  George  W.  Talley, 
Atlanta,  111.,  assignor  of  one-half  to  Robert  D. 
McKown,  Atlanta,  III.  Application  filed  May 
19,  1903. 

A  diaphragm  for  telephones  comprises  a  stfbet  of  fabric 
treated  with  carbon,  a  mica  covering  and  a  protecting 
surface  of  shellac  or  varnish. 

776,970.  Circuit  Qianger.  James  C.  Waldo,  Sharps- 
burg,  Pa.,  assignor  of  one-fourth  to  John  J. 
Forster,  Avalon,  Pa.  Application  filed  October 
19,   1903. 

In  the  device  are  a  shaft,  a  contact  carried  by  the  shaft, 
a  ratchet  wheel  mounted  on  the  shaft,  reciprocating  pawls 
arranged  to  engage  opposite  edges  of  the  ratchet  and  posi- 
tive locks  operated  respectively  by  the  initial  movements 
of  the  pawls. 

776,985.  Combinational  Telegraph  Instrument.  Fran- 
cisco G.  Barbosa,  Limon,  Costa  Rica.  Applica- 
tion filed  December   18,   1963. 

The  combination  consists  of  a  lever  mounted  upon  a 
journal  and  free  to  swing  laterally  and  also  to  rock  in  an 
independent  plane,  stops  disposed  below  the  lever  and 
adapted. to  be  engaged  thereby  and  contact  members  con- 
trollable by  lateral  movements  of  the  lever,  the  contact 
members  being  closed  when  the  lever  is  moved  laterally  in 
one  direction  and  opened  when  the  lever  is  moved  later- 
ally in    another  direction. 

776.997.  Static  Electric  Machine.  Juan  G.  H.  Bur- 
boa,  Chihuahua,  Mexico,  assignor  of  one-third 
to  Christobal  M.  Ortiz,  Chihuahua,  Mexico. 
Application   filed    August    13,    1903. 

A  number  of  cylinders,  a  flexible  belt  of  insulating  ma- 
terial mounted  thereon,  friction  mechanism  for  engaging 
the  btlt,  electric  connections  for  the  friction  mechanism, 
and  collectors  for  removing  electricity  from  the  belt  are 
the  features. 

776.998.  Electric  Switch.  Thomas  A.  Cameron, 
Philadelphia,  Pa.  Application  filed  June  14, 
1904. 

The  combination  with  a  ligliting  circuit  consists  of  a 
local  energy  circuit  and  a  public  energy  circuit,  both 
being  normally  open,  and  means  included  in  the  lighting 
circuit  and  automatically  operative  to  close  the  public 
energy  circuit.  Fusible  means  to  maintain  the  first  men- 
tioned means  in  a  position  to  close  the  local  energy 
circuit  are  provided. 

777,014.  Apparatus  for  Transmitting  and  Receiving 
Signals.  Reginald  A.  Fessenden,  Allegheny,  Pa., 
assignor  to  the  National  Electric  Signaling  Com- 
pany. Pittsburg,  Pa.  Original  application  filed 
June  2,  1900.  Divided  and  this  application  filed 
March  29,  1901. 

In  a  system  of  signaling  by  electromagnetic  waves  arc 
.1  receiver,  means  for  generating  electrical  impulses  and 
means  for  making  the  receiver  unresponsive  during  the 
time   of  generation   of  electrical   impulses. 

777,027.  Convertible  Electric  Typewriting  Machine. 
George  M.  Kitzmiller,  Norfolk,  Va.,  assignor  to 
the  Electric  Typewriter  Company,  Norfolk,  Va. 
Application  filed  January  23,   1904. 

The  device  comprises  a  platen,  a  number  of  type  bars, 
a  series  of  twisted  links  and  a  vertical  Icvcr.  its  upper 
and  lower  ends  being  in  vertical  planes  and  bent  between 
its  fulcrum  point  and  its  upper  end.  The  lever  has  a 
projecting  arm  above  its  fulcrum  point  and  an  extension 
below  its  fulcrum  point  provided  with  a  slot  and  means 
for  electrically  operating  the  vertical  lever.  A  pivoted 
key  lever  having  changeable  fulcrum  points,  a  number 
of  apertures  in  the  key  lever,  a  vertical  arm  at  right 
angles  to  the  key  lever  and  slotted  at  its  upper  end  and 
pivoted  to  the  key  lever  in  the  vicinity  of  its  fulcrum 
points  arc  other  features.     The  vertical  arm  is  connected 


NO.    776,878. — CURRENT-CONTROL    SYSTEM, 

A  winding  and  a  shell  of  magnetic  metal  inclosing  it 
has  a  pole  piece  projecting  within  the  winding  and  having 
through  it  an  opening  with  inclined  walls.  An  armature 
reciprocable  within  the  winding  has  its  inner  end  tapered 
to  conform  to  the  taper  of  the  opening  in  the  pole  piece, 
but  of  such  length  as  to  extend  through  and  beyond  it. 

777,046.  Thermostat  for  Electric  Circuits.  James 
P.  Robertson,  North  Sydney,  near  Sydney,  New- 
South  Wales,  Australia.  Original  application 
filed  August  13,  1902.  Divided  and  this  applica- 
tion filed  October  7,  1903. 

A  device  for  closing  or  opening  an  electrical  circuit 
consists  of  a  flexible  normally  buckled  plate  in  combina- 
tion with  a  thermostat  whose  action  is  to  effect  the  buck- 
ling of  the  plate  in  the  opposite  direction  upon  increases 
of  temperature  at  any  place  in  the  area  guarded  by  it. 

777,049.  Trolley-wheel  Guard  for  Electric  Wires. 
John  L.  Sullivan,  Warren,  R.  I.,  assignor  of 
one-half  to  Josteph  Harris.  Warren,  R.  I.  Ap- 
plication filed  April  19,   1904. 

In  a  trolley-wheel  guard  for  electric  wires  comprising 
an  arm  having  one  end  arranged  to  be  secured  to  the 
swinging  pole  of  an  electric  car  and  its  opposite  end 
terminating  in    a  lateral   U-shaped  portion   is  described. 

777,052.  Trolley  Guard.  George  W.  Watson.  Kear- 
ney, N.  J.     Application  filed  February  26,   1904. 

A  trolley  pole  having  cars  and  a  bolt  has  a  wheel  be- 
tween the  ears  carried  by  the  bolt  and  angular  plates  on 
the  outer  sides  of  the  ears.  Arms  with  limiting  projec- 
tions on  their  inner  sides  and  springs  for  holding  the 
plates  in  normal   position   are  provided. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued 
by  the  United  States  Patent  Office)  that  expired 
on   December   13,    1904: 

374,580.      Revolving  Electric  Hammer  Tool.      W.   G.  A.   Bon- 
will,   Philadelphia,   Pa. 
374,581-       Electric     Temperature     Indicator.       J.      C.      Boyle, 

Brooklyn,   N.    V. 
374,621.      Electric    Motor  or    Dynamo    Electric   Machine.      F. 

Jar\'is   Patten,    Fort    Sidney,    Neb. 
374,631.     Galvanic  Battery.      T.  Serson,  Boston,  Mass. 
374,640.     Electric  Fuse.     K.  J.   Sundstrom,  Dover.  N.  J. 
374,652.     Circuit-breaker.      C.    B.    Bosworth,   Everett.   Mass. 
374,669.     Galvanic  Batterj'.     C.  R.  Freeman,  Hartford,  Conn. 
374.673-      Automatic    Circuit-closer    for    Secondary    Batteries. 

W.  \V.   Griscom,  Haverford  College,   Pa. 
374,711.     Armature.     H.   B.    Slater,  Detroit,   Mich. 
374,728.     Dynamo  Armature.     E.  N.  Bliss,  Newark,  N.  J. 
374,747,      Electromedical    Apparatus.      J.    S.    Muir,    Hanford, 

Cal. 
374,778.       Electric    Generator    and    Motor.      A.    F.    Congdon, 

Philadelphia,  Pa. 
374,792.      Conduit    for    Electrical    Conductors.      G.    D.    Holt, 

Minneapolis.    Minn. 

374.842.  Safety  Strip  for  Electric  Circuits.  P.  Lange,  Pitts- 
burg, Pa.,  and  O.   B.  Shallenberger,  Rochester,  N.  Y. 

374.843.  Electric  Coupling  Device.     P.  Lange,  Pittsburg,  Pa. 
374,850.      Method    of   Testing    Electric   Lamp   Globes.      C.    F. 

Reinmann,    Pittsburg,   Pa, 
374,858.      Dynamo    Electric  Machine.      G.    Westinghouse,    Tr., 
and    H.    M.    Byllcsby,    Pittsburg;     O.    B.    Shallenberger, 
Rochester;    Albert    Schmid,    -Vllegheny,   and    E.    Hartlev, 
Pittsburg,    Pa. 

374.860.  Apparatus  for  Measuring  Electric  Currents.  H. 
Aron,  Berlin,   Germany. 

374.861.  Apparatus  for  Measuring  Electric  Currents.  H. 
Aron,  Berlin,   Germanv. 

374.862.  Electric  Battery.'    J.  A.   Barrett,   New  York,  N.  Y. 

374.863.  Galvanic  Battery.     .T.  A.  Barrett,  New  York,  N.  Y. 

374.871.  Electric  Motor.     \\\  Hochhausen.  New  York.  N.  Y. 

374.872.  Apparatus  for  Reversing  and  Controlling  Electric 
Motors  and  Other  Translating  Devices.  W.  Hochhausen, 
New  York.  N.   Y. 

374,883.       Electromechanical     Movement*      H.     Van     Hoeven- 

bcrgh,    New    York.    N.    Y. 
374,907.      Multiple    Switchboard    Test    Circuit.      C.    E.    Scrib- 

ner,  Chicago,  111. 
374.010.      Regulation    of    Electric    Motors.      ^^^    Stanley,    Jr., 

Englewood,  N.  J. 
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Some   Interesting   Features  of  Aurora- 
Elgin-Chicago    Electric-Rail- 
way Operation. 

A  representative  third-rail  interuroan  railway  sys- 
tem is  that  of  the  Aurora,  Elgin  and  Chicago  Rail- 
way Company,  which  has  the  reputation  of  operating 
one  of  the  most  up-to-date  electric  interurban  rail- 
ways in  the  country.  This  system  was  described 
at  length  in  the  Western  Electrician  of  December  i, 
1902.  Since  that  time,  though  no  extensive  changes 
have  been  made  in  the  equipment  outside  of  the  addi- 
tion of  a  third  generator  in  the  power  house,  the 
business  of  the  company  has  increased  rapidly  and 
many  innovations  have  been  made  which  add  to  the 
comfort  of  the  patrons  of  the  road  and 
make  the  service  now  the  equal  if  not 
the  superior  of  the  best  steam  interurban 
service  between  the  cities  named  in  the 
corporate  title  of  the  company.  The  ob- 
ject of  the  present  article  is  to  consider 
the  present  work  of  the  company  and 
some  recent  steps  it  has  taken  in  the  way 
of  furnishing  power  to  farmers,  the  car- 
rying of  milk  and  newspapers,  protection 
of  the  third  rail  from  sleet,  etc.,  together 
with  a  brief  outline  of  the  equipment  of 
the  system. 

The  Aurora,  Elgin  and  Chicago  third- 
rail  line  extends  from  Fifty-second  Av- 
enue,   Chicago,   west   to   Wheaton,   111.,  a 


together  to  Chicago.  To  give  an  idea  of  the  speed 
which  is  maintained  on  this  road  it  may  be  inter- 
esting to  note  that  a  car  recently  made  the  trip  from 
/\urora  to  the  Fifty-second  Avenue  station,  a  dis- 
tance of  33.  miles,  in  34  minutes.  This  included 
seven  stops.  Cars  have  been  frequently  run  for  short 
distances  at  a  speed  of  over  70  miles  an  hour.  The 
traffic  is  handled  by  telephone  train-dispatching  sys- 
teiri,  the  head  train  dispatcher  being  located  at 
Wheaton. 

The  power  house,  located  at  Batavia,  is  shown  in 
Fig.  I,  and  was  one  of  the  first  high-tension  alternat- 
ing-current generating  plants  to  go  into  operation  in 
which  all  the  switching  is  done  on  the  high-voltage 
side  of  step-upand  step-down  transformers.    Current 


24  inches  apart,  with  the  insulators  on  the  lower 
cross-arm  30  inches  between  centers.  Telephone  lines 
for  the  dispatching  service  are  carried  on  cross-arms 
seven  feet  below  the  transmission  lines.  Fig.  3 
shows  the  transmission  lines  and  telephone  circuits 
on  the  right. 

No  direct-current  feeders  are  needed,  as  the  third 
rail  is  constructed  of  a  special  alloy  having  a  high 
conductivity,  and  is  moreover  of  large  cross-section 
(1,500,000  circular  mils  on  the  main  line),  giving  it 
ample  capacity  to  conduct  the  current  from  the  sub- 
stations to  any  intermediate  point  on  the  line. 

Regular  sub-station  equipment  in  all  the  sub-sta- 
tions consists  of  two  1,500-kilowatt  rotary  convert- 
ers, each  with  a  bank  of  three  transformers.  The 
stations  have  air-tight  bus-bar  com- 
partments, which  are  kept  cool  by 
air  under  pressure  delivered  by  a 
blower.  The  machines  may  be 
started  with  alternating  current 
from  the  transmission  line  or  by 
direct  current  from  the  third  rail. 
When  starting,  as  sjTichronous  mo- 
tors on  the  high-tension  side,  re- 
active coils  are  used  to  counteract 
the  influence  of  the  leading  current 
produced,  thus  keeping  the  power 
factor  as  near   unity  as  possible. 

The  cars  are  of  the  general  type 
shown  in  Fig.  2,  which  offers  also 
a  good  example  of  the  bridgework 


Fig.  2.    Three-car  Train  Crossing  Bridge.       "  Fig.  i.     Power  House  at  Batavia,  111.1  Fig.  3.     View  of  Double-track  Construction. 

SOME    INTERESTING    FEATURES    OF    AURORA-ELGIN-CHICAGO    ELECTRIC-RAILWAY    OPERATION. 


distance  of  19  miles;  this  portion  is  double-tracked 
throughout.  From  Wheaton  a  single  track  extends 
in  a  southwesterly  direction  to  Aurora,  14  miles. 
From  Eola  Junction,  on  the  Wheaton- Aurora 
branch,  a  short  line  extends  northwest  to  Batavia, 
at  which  point  is  located  the  one  great  power  house 
of  the  system,  which  was  erected  and  equipped  at 
a  total  cost  of  nearly  $1,000,000.  Another  Hmb  of 
the  line,  also  single  track,  extends  northwest  from 
Wheaton  to  ■  Elgin,  165^  miles.  The  single-track 
portions  of  the  road  are  provided  with  frequent 
sidings,  and  this,  together  with  a  strict  operating 
schedule,   gives  uninterrupted  service. 

The  tracks  are  built  over  private  right- of -w-ay,  for 
the  most  part  60  to  100  feet  wide.  Cuts  on  the  sin- 
gle-track portions  are  excavated  to  a  width  sufficient 
to  allow  of  a  double  track  when  the  time  arrives  for  its 
construction.  Eighty-pound  rails  with  the  A.  S.  C.  R 
section  are  used  and  the  roadbed  is  constructed  on  the 
lines  of  the  best  steam-railway  practice.  The  aim  has 
been  to  limit  all  grades  to  one  per  cent.  Fig.  3  is 
a  view  of  a  portion  of  the  double-track  construction. 

The  Chicago  terminal  is  a  transfer  station  for  con- 
nections with  the  Garfield  branch  of  the  Metropolitan 
West  Side  (elevated)  railway.  Two-car  trains 
leave  Fifty-second  Avenue  every  half  hour  for 
Wheaton,  when  they  divide,  one-  car  going  to  Au- 
rora, the  other  to  Elgin.  On  the  return  trip  the  cars 
med:    again    at    Wheaton    and    the   two    are    run    in 


for  operating  the  line  is  generated  by  three  1,500- 
kilowatt  General  Electric  three-phase  generators, 
having  each  a  20-foot  80-ton  flywheel.  These  gen- 
erators are  driven  by  three  cross-compound  con- 
densing Corliss  engines,  manufactured  by  the  C. 
and  G."  Cooper  Company,  which  run  at  75  revolutions 
a  minute.  Space  has  also  been. left  for  a  fourth 
similar    unit. 

The  boilers  are  of  the  water-tube  type  of  500 
horsepower  each  and  carry  a  pressure  of  180  pounds, 
^he  chimney,  as  shown  in  Fig.  i,  is  of  brick  and 
stone,  240  feet  high,  with  a  flue  it  feet  in  diameter. 

Each  generator  has  its  own  bank  of  three  trans- 
formers, as  does  also  each  rotary  converter  in  the 
sub-stations.  The  transformers  are  considered  as  a 
unit  with  the  generators  and  the  converters,  and  in 
the  case  of  the  generators  there  is  no  intermediate 
switch  or  circuit-breaker. 

Current  from  the  main  generators  after  passing 
through  the  step-up  transformers  is  raised  to  26,000 
volts,  the  leads  being  then  taken  through  motor- 
operated  oil  switches,  after  which  they  are  led  to  the 
high-tension  bus  bars  in  a  separate  compartment  of 
the  power  house.  Besides  furnishing  power  to  its 
own  system  this  station  also  furnishes  the  powder 
for  the  Elgin,  Aurora  and  Southern  trolley  line. 

The  system  is  laid  out  with  six  sub-stations,  the 
transmission  pressure  being  26,000  volts,  three  phase. 
The  high-tension   lines  are  carried  upon  cross-arms 


along  the  line.  They  are  47j<2  feet  long  and  39  feet 
four  inches  over  bodies  and  seat  56  people.  The  cars 
are  up-to-date  in  all  particulars,  possessing  electric 
heaters,  transverse  cane  seats,  toilet  rooms,  smoking 
compartment,  etc.  Four  new  cars  of  the  same  tj^pe 
have  lately  been  added  which  are  several  feet  longer. 
These  cars,  with  one  express  car,  one  convertible 
buffet  and  parlor  car,  the  latter  described  in  the 
Western  Electrician  of  September  loth,  complete  the 
rolling-stock  equipment. 

Having  thus  briefly  outlined  the  general  equip- 
ment of  the  system,  it  will  be  interesting  to  note 
some  of  the  new  ideas  w^iich  have  been  developed 
by  the  company.  One  of  these  is  the  method  of 
fighting  snow  and  sleet  which  was  tried  last  winter 
with  success  and  which  equipment  is  now  a  part 
of  every  car. 

In  years  past  a  great  deal  of  annoyance  and  delay 
w^ere  encountered  in  fighting  sleet  which  collected 
upon  the  third  rail,  interrupting  the  traffic.  Many 
plans  w^ere  devised  to  do  aw'ay  with  the  trouble,  in- 
cluding various  kinds  of  cutters,  etc.,  all  of  which 
proved  unsatisfactory.  Finally  a  method  was  tried 
which  has  been  successful  and  which  consists  in 
sprinkling  the  third  rail  with  a  solution  of  calcium 
chloride  (CaQ;).  The  solution  used  consists  of 
the  Ca  CI::  mixed  with  water  until  the  specific  gravity 
is  about  r.2.  The  freezing  point  of  the  mixture  thus 
obtained  is  30°  below^  zero.     The  solution  is  prepared 
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in  large  quantilics  in  a  45-barrel  tank  at  Wheaton, 
from  which  it  i»  readily  delivered  to  the  cars.  Upon 
each  car  is  carried  a  small  galvanized  iron  tank  hold- 
ing sufficient  of  the  liquid  to  last  the  car  on  a  20  or 
30-mile  run.  A  rnhber  ttibe  passes  down  throiigli 
the  platform  to  a  brush-like  arrangement  shown  in 
Fig.  4.  The  brush  is  of  steel  and  is  pressed  upon 
the  rail  by  a  spring.  It  may,  however,  be  sustained 
in  a  raised  position  by  a  catch  which  holds  it  after 
it  has  been  raised  by  the  rubber  insulating  handle 
shown  in  the  picture.  A  bent  section  of  gaspipc 
attached  to  the  lower  end  of  the  rubber  tube  de- 
livers the  solution  to  the  rail  just  ahead  of  the 
brush. 

'I'he  action  of  the  solution  upon  the  ice  is  a  pecu- 
liar   one,    seeming    to    decay    the    ice    and    make    it 


FI3.    4.       APP.iRATUS    ON     AIIRORA-ELGIN-CHICAGO    CARS    FOR     RE.MOVING   ICE     FROM 
THIRD-RAIL, 

porous  and  scaly  50  Ib.at  it  is  readily  swept  away 
by  the  brush,  or  at  least  a  sufficient  amourt  of  it 
.so  that  the  shoe  which  follows  behind  is  given  suffi- 
cient contact  to  deliver  the  necessary   current. 

Not  only  does  the  solution  destroy  the  ice  but  it 
also  protects  the  rail  for  a  limited  length  of  time 
from  the  further  collection  of  sleet.  The  solution 
is  not  expensive  and  the  cost  is  insignificant  when- 
compared  with  the  great  amount  of  time  and  ex- 
pense -saved  by   its   use. 

An  interesting  experiment  which  the  company 
is  making  is  the  furnishing  to  farmers  living 
near  the  line  with  electric  power  direct  from  the 
third  rail.  The  residts  -have  been  highly  satisfac- 
tory so  far  to  the  farmers  who  have  had  the  power 
brought  to  their  farms.  Of  course  the  quantities 
of  power  sold  by  th.e  railway  company  are  small  and 
intermittent  and-  there  is  not  a  large  amount  of 
profit  derived  from  the  power  thus  sold.  But  it  is  a 
far-sighted  policy,  nevertheless,  as  anything  which 
contributes  to  the  prosperity  of  those  living  in  the 
neighborhood  of  the  line  will  in  the  end  benefit  the 
railway  company. 

Thus  far  there  are  40  to  50  farms  connected  in 
this  way  to  the  system.  The  power  can  be  used  for 
a  variety  of  purposes,  such  as  threshing,  grinding, 
sawing  wood,  etc.  It  is  the  common  practice  of  the 
farmers  in  this  part  of  the  state  to  do  their  thresh- 
ing and  grinding  on  the  barn  floor,  so  in  installing 
the  motor  equipment  a  line  shaft  is  generally  em- 
ployed in  the  barn  belted  to  the  motor  and  driving 
in  turn  by  pulleys  the  various  machines. 

Fifteen  horsepower  is  the  poptdar  size  of  motor, 
though  some  of  20  horsepower  have  been  installed. 
They  are  contiected  by  a  metallic  circuit  to  the 
source,  one  wire  being  comtected  to  the  third  rail 
and  the  other  to  the  track    rail. 

The  average  cost  is  from  $500  to  $675  for  each 
installation.  This  is  not  far  from  one-half  the  cost 
of  a  gasoline  engine  of  the  same  power.  No  diffi- 
culty is  experienced  in  the  operation  of  the  motors, 
which  is  a  much  more  simple  task  than  the  running 
of  a  complicated  gas  engine.  Directions  accompany 
each  motor  and  all  that  the  farmer  has  to  master 
licsi*les  the  throwing  of  the  sw'itches  is  the  replace- 
ment of  bloft-n  fuses  and  the  care  of  the  connnutator 
and  brushes. 

So  even  is  the  voUa.gc  on  the  third-rail  due  to  its 
large  cross-section  and  to  the  ample  power  sup- 
plied that  a  number  of  farmers  have  tried  lighting 
as  well  as  power  work.  For  this  purpose  six  lamps. 
are  connected  in  series  and  the  pressure  on  the 
third  rail  being  in  th.e  neighborhood  of  600  volts,  the 
lights    arc    run    somewhat    below    normal    voltage, 


therefore  giving  them  long  life,  though  they  are  not 
quite    up   to   full   candlepower. 

This  is  one  of  the  first  attempts  made  by  an  inter- 
urban  road  to  furnish  pow'cr  to  adjacent  farms  and 
is  creating  considerable  attention.  The  farmers  who 
are  now  connected  would  not  change  back  to  the  old 
method,  and  to  all  appearances  the  electric  motor 
has  come  to  stay. 

Superintendent  Wendell  Ballou  of  the  Elgin,  Au- 
rora and  Southern  Traction  Company  has  been  prom- 
inently connected  with  the  movement,  having  had 
the  installation  uf  the  motors  under  his  personal 
supervision. 

Not  only  is  the  farmer  benefited  by  the  installa- 
tion of  electrical  machinery  upon  his  farm  but  be  is 
also  afforded  a  ready  means  for  transporting  milk 
to  Chicago,  which  furnishes 
the  best  market  for  this  prod- 
uct. Hand  in  hand  with  this 
goes  the  delivery  of  early 
morning  newspapers  to  the 
various  towns  alor.g  the  road. 
This  dual  service  is  performed 
by  one  express  car,  which  is 
':nabled  to  make  one  paying" 
I  lip  each  way  per  day.  The 
newspaper  service  was  begun 
in  1903,  and  it  is  estimated 
that  as  high  as  80  or  go  tons 
of  neW'Spapers  were  carried 
each  month  during  the  sum- 
mer  just  past. 

As  soon  as  the  first  install- 
ment of  the  last  edition  of 
the  morning  papers  is  off  the 
press,  which  is  about  3 :30 
a.  m.,  they  are  hurried  to  the 
Fifth  Avenue  terminal  station 
of  the  Metropolitan  Elevated 
railway,  over  whose  tracks  the 
express  car  is  allowed  to  pass. 
Here  the  car  is  waiting  for 
them,  and  by  means  of  a  sort 
of  endless-chain  lift  provided 
with  extending  arms  to  carry 
up  the  bundles  of  new.spapcrs  they  are  lifted  up 
and  dumped  into  the  car  on  the  tracks  above. 

About  25  per  cent,  of  the  papers  are  delivered 
at  Fifty-second  Avenue,  Chicago,  for  distribution  to 
Oak  Park  and  nearby  suburbs.  Twenty  per  cent, 
go  to  Aurora,  as  many  more  to  Elgin  aitd  the  re- 
mainder are  delivered  to  the  Elgin,  Aurora  and 
Southern  Traction  Company  for  delivery  to  more 
distant  points.  By  this  means  the  latest  editions  of 
the  morning  papers  can  be  delivered  to  the  points 
named  from  45  minutes  to  one  hour  and  30  min- 
utes earlier  than  could  be  done  by  the  steatn  roads, 
giving   the   people   the   latest   edition    instead   of   the 


by  this  company  may  be  mentioned  the  buffet  car, 
which,  as  stated  above,  has  been  already  described 
in  the  Western  Electrician.  This  car  is  the  first 
of  its  kind  ever  operated  upon  an  electric  railway 
and  is  a  model  of  con\'enience.  It  is  intended  io 
permit  men  living  in  the  cities  of  Aurora,  Wheaton 
and  Elgin  or  other  towns  along  the  line  whose 
places  of  business  are  in  Chicago  to  take  their  morn- 
ing or  evening  meals  on  the  way  if  they  so  desire. 
So  well  is  this  car  balanced  that  a  glass  of  water 
filled  to  within  a  quarter  of  an  inch  of  the  brim  will 
ride  upon  one  of  the  tables  without  the  water  being 
spilled  when  the  car  is  traveling  60  miles  an  hour 
and  over,  wdiich  can  hardly  be  said  of  a  dining  car 
upon  a  steam  road  even  when  traveling  over  a  first- 
class   roadbed. 

An  agreement  has  recently  been  reached  between 
the  Aurora,  Elgin  and  Chicago  Railway  Company 
and  the  Illinois  Central  railroad  which  is  not  only 
of  much  importance  to  the  two  interests  concerned 
but  which  may  be  looked  upon  as  significant  of  the 
general  trend  toward  more  amicable  relations  be- 
tween steam  and  electric  railways.  A  freight-traffic 
arrangement  has  been  entered  into  by  the  two  com- 
panies whereby  through  freight  on  the  Illinois  Cen- 
tral may  now  be  billed  to  Elgin,  Wheaton  and 
Wayne,  completing  part  of  its  journey  over  the 
electric  line.  The  electric  company  receives  a  por- 
tion of  the  tariff,  giving  at  the  same  time  the 
Illinois  Central  entrance,  practically,  as  far  as  freight 
is  concerned,  to  the  above-named  towns. 

The  president  of  the  Aurora,  Elgin  and  Chicago 
Railway  Company  is  Mr.  L.  J.  Wolf  of  Cleveland. 
Mr.  E.  C.  Faber  is  general  manager  of  the  company 
and  Mr.  Edward  F.  Gould  is  the  electrical  engineer. 
Both  gentlemen  make  their  headquarters  at  Wheaton, 
111. 


Automatic  Control  for  Railway  Motors. 

Heavy-traffic  electric  railways  necessitate  the  em- 
ployment of  motor  carriages  carrying  more  than 
one  motor,  so  that  they  may  quickly  attain  a  prede- 
termined rate  of  speed.  In  starting  these  motors 
have  a  great  strain  to  overcome,  while  when  trav- 
eling at  normal  speed  or  downhill  the  amount  of 
current  consumed  by  the  motors  becomes  less.  In 
order  to  secure  the  highest  possible  useful  effect  and 
to  save  the  power  wasted  by  the  several  motors  in 
running  idle  fewer  motors  are  conveniently  brought 
into  operation  for  the  purpose  of  generating  the 
diminished  amount  of  power  wdiich  is  required.  To 
this  end  it  should  be  feasible  to  switch  the  desired 
number  of  motors  out  of  circuit  whenever  the  actual 
expenditure  of  current  has  decreased,  and,  con- 
versely, in  ascending  gradients  it  will  be  necessary 
to  switch  the  whole  or  part  of  those  motors  into  cir- 
cuit again  to  avoid  overloading  the  limited  number 
of  motors  which  are.,  in  operation  already.     In  addi- 


Connection  of  Apparatus  to  Motors. 


AUTOMATIC    CONTROL   FOR    RAILWAY   MOTORS. 


"country"  edition.  The  company  receives  its  pay 
from  the  publisliers  on  a  tonnage  basis. 

Arriving  at  Wheaton  about  six  o'clock  in  the 
morning  the  "newspaper  special"  is  ready  to  begin 
collecting  milk.  It  is  first  run  to  Eola  Junction  and 
picks  up  the  milk  cans  from  there  in  toward  Chicago, 
arriving  at  Fifty-second  Avenue  at  about  8:40  a.  m., 
wdiere  the  milk  is  delivered  to  the  city  milk  dealers. 
Fifteen  cents  per  eight-gallon  can  is  charged,  which 
is  prepaid  by  a  milk  ticket  inserted  in  the  holder  on 
each  can.  The  average  amount  of  milk  carried  each 
day   is   about    1,400   gallons. 

As  an  example  of  another  unique  departure  made 


tion  to  this  all  the  motors  have  to  be  protected  from 
overloading,  and  this  is  generally  effected  by  the 
employment  of  a  maximum  cut-out  adapted  electric- 
ally to  disconnect  all  the  motors  at  the  same  time 
and  to  be  operated  by  hand  only. 

Now  the  object  of  the  invention  illustrated  here- 
with is  to  enable  all  or  any  of  the  motors  to  be 
cut  out  whenevei*  required  by  means  of  automatic 
mechanism  operating  independently  of  any  interfer- 
ence on  the  part  of  the  driver,  and  thereby  to  pro- 
vide for  the  economical  consumption  of  current. 

With  this  object  in  view  Oskar  Lasche  of  Ber- 
lin, Germany,  has  patented  a  system  which  he  has 
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assigned  to  the  General  Electric  Company  and  which 
is  the  one  shown  by  the  diagrams.  • 

As  ilhistrated  in  Figs.  I  and  2,  there  are  assumed 
to  be  two  series  of  motors  (a)  and  (b),-each  series 
being  supposed,  by  way  of  ilhistration,  to  comprise 
two  'motors  connected  in  parallel  in  a  three-wire 
circuit  common  to  both.  The  maximum  cut-out 
(c)  is  in  the  main  circuit  in  series  with  the  mini- 
mum cut-out  (d). 

The  operation  is  as  follows:  The  construction 
of  the  coil  (d),  Fig.  i,  is  such  that  while  current  is 
being  expended  by  the  motors  (b)  at  the  normal 
rate  the  iron  core  (e)  maintains  the  spring  (f)  in 
a  state  of  equilibrirm.  The  double-armed  lever  (g), 
pivoted  by  one  arm,  supports  the  iron  core  (e)  and 
Dy  the  other  the  spring  (f).  both  being  adjustable 
according  to  predetermined  amperages.  Rigidly 
connected  with  the  double-armed  lever  (g)  is  a  pro- 
jecting piece  (i)  supporting  a  level  surface.  This 
surface  is  adapted  to  rest  against  the  spring  (k), 
and  thus  to  deaden  the  vibrations  which  occur  when 
the  iron  core  (e)  is  attracted  as  a  result  of  the  im- 
pulses of  current.  Besides,  this  plane  surface  and 
the  spring  (f)  afford  the  means  of  providing  for 
differences  of  current  arising  in  consequence  of  the 
switching  out  and  switching  in  of  the  other  series 
of  motors  (b).  Fig.  2.  When  the  expenditure  of 
current  has  reached  a  given  minimum,  but  not 
before,    the    tension    of    the    spring    (f)     overcomes 


International   Jurors   in   the    Electricity 
Section  at  the  World's  Fair. 

The  accompanying  group  of  portraits  shows  3S 
of  the  domestic  and  foreign  jurors  in  the  Elec- 
tricity Section  of  the  Inlernational  Jury  of  Awards 
of  the  Universal  Exposition  of  1904  at  St.  Louis. 
Many  well-known  electrical  educators  and  engineers 
served  on  the  jury.  The  group  picture  does  not 
show  all  the  electrical  jurors,  several  not  being 
present  at  the  time  the  photograph  was  made.  It 
is,  however,  the  most  complete  picture  of  the  elec- 
trical jury  extant.  Following  is  a  complete  list  of 
the  names  of  the  jurors  of  the  Electrical  Section, 
with  the  assignment  to  groups  and  the  chairmen, 
■>  ice-chairmen  and  secretaries  of  each  group  indi- 
cated. The  numbers  refer  to  corresponding  num- 
bers on  the  portraits  in  the  group.  Where  no  num- 
ber is  given  it  means  that  that  juror  was  not  present 
when  the  group  photograph  was  taken  : 

Group  67. — Machinks  foe  Gener.\tinc  .\nd  Using 
Electricity. 


W,   V.   X.    Powelson, 
cliairinan. 
6.   G.    IIolscliucli, 
vice-chairman. 
26.   Prof.    H.    H.    Norris, 
secretary. 
5.   E.  Soleri. 
34.  C.  W.  VVason, 
P.  6.  Keilholtz. 
H.   Floy. 


36. 


E.  P.  Roberts. 

F.  G.    r.aum. 
Prof.  J.  P.   Tackson. 

32.   O.  T.  Crtsby. 
37.    Prof.  O.    F.  Sevcr- 
II.    H-    Stiibusawa. 
M.    H.   Gerry. 
Prof.  K.  V,.  Owens' 
J.    W.    Esterline. 


chairman,  S.  G.  McMeen;  executive  cominitte". 
W.  G.  Carlton,  George  A.  Damon  and  P.  B.  Wood- 
worth.  The  election,  which  will  take  place  at  the 
January  meeting,  will  be  the  first  in  the  history  of  the 
Electrical  Section  of  the  Western  Society  of  Engi- 
neers. 

January  13th  is  the  date  of  the  next  meeting,  at 
which  a  paper  by  Mr.  C.  A.  S.  Howlett  upon  the 
"Commercial  Aspect  of  Engineering"  will  be  pre- 
sented. 


Long  Overland  Wireless  Communi- 
cation. 

A  telegram  from  Lee  De  Forest  dated  at  Kansas 
City,  Mo.,  on  December  15th  is  authority  for  the 
statement  that  the  De  Forest  Wireless  Telegraph 
Company  is  now  sending  messages  by  space  teleg- 
raphy from  Kansas  City  to  Chicago  and  Cleveland 
direct,  without  relay,  breaking  all  records  for  over- 
land wireless.  It  is  said  that  the  Kansas  City  sta- 
tion will  be  opened  on  the  first  of  January  for  com- 
mercial business  with  St.  Louis,  Springfield,  Chi- 
cago,  Cleveland  and.  Buffalo. 

At  the  Chicago  office  of  the  De  Forest  company 
if  was  learned  from  William  H.  Ocker,  manager, 
that  on  the  date  above  mentioned  several  wireless 
messages  were  received  at  the  Chicago  station  from 
Kansas  City,  among  them  being  the  following ; 
"John  Farson,  Farson,  Leach  &  Co.,  Chicago.     Am 
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the  attractive  force  of  the  coil  (d)  and  the  friction 
between  the  surface  (i)  and  the  spring  (k),  so  , 
that  the  projection  (1)  will  depress  the  horizontal 
lever  (m)  against  the  action  of  the  spring  fm')  and 
release  the  bell-crank  lever  (n)._  The  spring  (o), 
which  is  thus  strained,  now  comes  into,  operation. 
It  breaks  the  circuit  at  the  contact  point  (p),  and 
consequently  cuts  out  of  the  circuit  tne  second  series 
of  motors  (b),  so  that  now  all  the  work  to  be  per- 
formed devolves  upon  the  first  series  (a).  As  re- 
gards the  coil  (c),  it  lies  in  the  circuit  of  the  series 
of  motors  (a)  and  is  so  constructed  that  the  iron 
core  (q)  becomes  attracted  the  moment  .the  load 
of  the  motors  attains  a  given  maximum.  By  the 
movement  of  the  iron  core  (q)  a  lever  (r)  is  set  in 
motion,  and  this  lever,  through  the  intermediate 
agency  of  compressed  air  or  water  under  pressure 
and  by  means  of  the  piston  (s),  rack  (t)  and  toothed 
wheel  (u)  closes  the  circuit  once  more  at  the  contact 
point  (p).  The  series  of  motors  (b)  is  now  again 
supplied  with  current,  so  that  all  the  motors  avail- 
able once  more  perform  their  share  of  the  work. 
The  same  result  might  be  attained  by  the  aid  of 
compressed  air.  w-ater  under  pressure,  an  auxiliary 
motor  or  the  like.  The  moment  contact  has  been 
made  at  (p)  the  series  of  motors  (b)  again  receive 
current  and  the  coil  (d)  draws  the  lever  (g)  back 
to  its  original  horizontal  position. 


The  Houston,  Licking  and  Salem  Electric  Railway 
Company  of  Houston,  Mo.,  has  been  organized  to 
build  an  electric  railway  connecting  the  three  towns. 
The  directors  are  James  A.  Craven,  Robert  Lamar 
and  others. 


Group  68.- 

Carl  Hering,  cllairman. 
.   Clias.  F.  Burgess,  sec. 


-Electrochemistry. 

38.   Samuel   Sheldon. 
12.  K.  Sosnowski. 


Group  69. — Electric  Lighting. 


Harold  B.  Smith, 
chairman. 
7.  Guido  Grassi, 
vice-chairman. 
18.   P..  V.  Swenson, 
secretary. 

23.  George  D.  Shepardson. 

24.  Warren  E.  Weinsheimer. 


C.  A.  Adams. 
10.  Alfred  Dennery. 
22.  F.  P.  Anderson. 
33.  E.  L.  Nichols. 

8.  Prof.     W.     E.     Goldsbor- 

ough,      chief.      Depart- 
ment of  Electricity. 

9.  Dr.   Kahle. 


Group  70. — Telegr.\phy  and  Telephony. 


20.  William  J.   Hammer. 

chairman. 
4.   Gaston  Roux, 

vice-chairman. 
16.  Prof.  A.  S.  Langsdorf, 

secretary. 


3.  A.  I.  da  Costa  Couto. 
17.  Fir.   F.  B.   Herzog. 
30.  Prof.    T.   C.  Kelsev. 
Dr.  A."  E.  Keunelly. 


Group  71. — Various   Applications   of   Electricity. 


19.  E.  B.  Rosa,  chairman. 
2.  Dr.  C.  V.  Drysdale, 
vice-chairman. 

13.  M.  C.  Buckey. 

14.  Dr.  F.  A.  Wolff. 

27.  Dr.  Frederick  Bedell. 


IS.  Dr.  Wm.  J.  Morton. 
I.  i[.  Andre  Silva. 

28.  Dr.  K.  E.  Guthe. 

29.  Col.  Samuel  Reber, 

U.    S.    A. 


Electrical  Section  of  the   Western  So- 
ciety of  Engineers. 

A  meeting  of  the  electrical  section  of  the  Western 
Society  of  Engineers  was  held  in  the  society's  rooms 
in  the  Monadnock  Building  on  the  evening  of  Decem- 
ber i6th.  Professor  Crew  of  Northw-estern  University 
read  a  paper,  referred  to  elsewhere  in  this  issue.  Ac- 
cording to  the  rules  of  the  Electrical  Section,  tlic 
officers  of  the  section  are  to  be  nominated  at  the 
December  meeting.  The  names  are  then  posted  for 
one  month  and  voted  upon  at  the  January  meeting. 
In  accordance  with  this  provision  nominations  were 
made    as    follows :      Chairman,    W'.    B.    Hale ;    vice- 


pleased  to  be  able  to  send  you  an  aerogram  from 
Kansas  City,  450  miles.  This  is  the  record  up  to 
date.  We  will  begin  commercial  business  from  Kan- 
sas City  to  St.  Louis  and  Springfield  in  a  few  days 
and  are  accepting  all  the  business  we  can  handle. 
Lee  De  Forest." 

It  was  asserted  later  at  the  Chicago  oflice  that  a 
message  had  been  sent  to  Cleveland  from  Kansas 
Citt-,  a  distance  of  725  miles.  The  Chicago  station 
of  the  De  Forest  company  at  present  can  only  re- 
ceive messages.  The  sending  apparatus  is  now  be- 
ing installed  and  will  be  in  operation  within  two 
weeks,  it  is  said. 


Chicago  Street-railway  Situation. 

As  to  the  next  move  in  the  Chicago  traction  situa- 
tion, much  depends  on  what  Judge  Grosscup  may 
decide  in  the  case,  which  is  on  hearing  before  him 
at  this  writing.  He  has  been  asked  to  issue  an 
indefinite  amount  of  receivers'  certificates,  which  is 
being  strongly  opposed  by  the  underlying  companies 
of  the  Union  Traction  Company.  If  the  judge  re- 
fuses the  application,  it  is  said,  the  new  enterprise 
in  which  Marshall  Field.  John  J.  Mitchell,  J.  P. 
Morgan,  Thomas  Ryan  and  others  are  interested,  will 
be  launched.  Arrangements  are  said  to  have  been 
completed  by  these  financiers  where  by  the  Chicago 
City  system  and  the  properties  of  the  North  and 
West  Side  companies  are  to  be  bought  and  developed 
into  one  comprehensive  system.  The  Chicago  Union 
Traction  Company  is  to  be  ignored,  according  to 
the  plan. 

The  Chicago  City  Council  at  its  meeting  this  week 
extended  the  agreement  under  which  the  Chicago 
City  connpany  is  operating  until  February,  28,  1905. 
The  pending  ordinance  for  this  company  was  made 
a  special  order  for  the  council  meeting  of  January 
23.  1905- 
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Electrical  Method  of  Thawing  Water 
Pipes." 

Bv    George    S.    Haley. 

Aside  from  tlie  remarkably  clean  and  effective 
manner  in  which  tlie  electric  outfit  does  its  work, 
no  other  method  being,  in  mj'  estimation,  near 
enough  for  comparison,  the  value  to  insurance  com- 
panies must  be  worth  considering.  From  a  reliable 
source  I  find  that  during  the  year  of  1898  insurance 
companies  paid  about  $300,000  in  losses  caused  by 
fires  started  by  other  methods  of  thawing  water 
pipes.  Everyone  is  familiar  with  the  usual  methods 
of  thawing  pipes  practiced  by  plumbers,   and   when 
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Data   Pertaining  to  House  Services. 
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FIG     I.       ARRANGEMENT    FOR    THAWING    TWO     HOUSE    SER- 
VICES  AT   ONCE, 

digging  I-.as  to  be  resorted  to  it  is  a  very  expensive 
proposition,  and  even  plumbers  are  justified  in  ren- 
dering the  enormous  bills  credited  them. 

As  to  the  method  of  procedure  to  thaw  with  elec- 
tric current,  assuming  an  alternating  current  of  1,000 
or  2,000  volts  is  available,  the  necessary  requisites 
arc  as  follows: 

1.  A  transformer  of  10  to  15-kilowatt  capacity,  with 
50  and  lOO-volt  secondary;  for  ordinary  house  serv- 
ices,  so   volts   is   sufiicient. 

2.  An  ammeter  reading  to  30  amperes,  if  placed 
in   the  primary. 

3.  Primary  cut-outs. 

4.  Single-pole  switch  in  secondary. 

5.  A  resistance  that  can  be  made  as  described  in 
Fig.  5. 

Connect  up  the  instrument  as  shown  in  Fig.  I, 
leaving  the  movable  electrode  out  of  the  water. 
Close  the  primary  switch  and  drop  the  lower  end  of 
the  electrode  into  the  water,  watching  the  ammeter, 
v/hich^  should  indicate  three  to  five  amperes  and 
which  will  increase  as  the  electrode  is  given  more 
contact   with  the  water;   the   maximun>  amount   of 


FIG.     2.        ARRANGEMENT     FOR     THAWING     SINGLE     HOUSE 
SERVICE. 

ciuTcnt  will  depend  on  the  resistance  of  the  pipe. 
By  consulting  the  table  the  amounts  of  current  re- 
(|uired  for  different  services,  mains,  etc.,  also  the 
length   of  application,  may  be  appro.ximated. 

The  most  practical  arrangement,  aside  from  a 
transformer  made  for  the  purpose,  is  shown  in  Fig. 
2.  A  choke  coil,  made  as  described  in  connection 
with  Fig.  4  and  placed  between  the  primary  switcn 
and  the  transformer,  gives  practically  the  same  re- 
sults and  is  much  more  efficient  and  easily  handled. 

Before  closing  the  secondary  switch,-  the  position 
of  the  core  of  the  choke  coil  should  be  noted.  It 
should  be  completely  inside  the  choke  coil,  and  to 
increase  the  secondary  current,  withdraw  it  until 
the  required  amperes  arc  obtained. 

Fig.  I  shows  two  house  services  being  thawed 
at  the  same  time,  one  end  of  each  secondary  being 
attached  to  the  sillcock  of  each  house,  the  resistance 


FIG.    3.        CONNECTION     FOR     USE     WITH    I04    TO    125-VOLT 
CIRCUIT. 

(R)  being  placed  in  the  secondary  circuit.  Ammeter 
(A)  indicates  the  number  of  amperes  in  the  primary 
circuit.  Tlie  transformer  should  be  protected  by 
suitable  fuses,  located  cither  unon  the  pole  adjacent 
to  the  primary  feeders  or  upon  the  wagon. 

Fig.  2  shows  one  house  service  being  thawed  and 
connected  to  one  side  of  the  secondary  feeder,  the 
other  being  connected  to  hydrant   (H).     In  the  dia- 

I.  Condensation  ot  a  report  prepared  for  the  National  Electric 
Liuht  Association.  Mr.  Haley  is  superintendent  of  the  Rutland 
City  Electric  Company  of  Rutland.  Vt. 
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gram,  (A)  represents  the  ammeter  in  the  primary 
circuit,  (II)  a  recording  wattmeter  in  the  secondary, 
and  (V)  a  voltmeter  connected  across  the  secondary 
terminals  of  the  transformer. 

Fig.  3  shows  a  connection  for  the  use  of  104  to 
125  volls,  alternating  or  direct  current.  This  ar- 
rangement is  applicable  to  isolated  plants  using  two 
or  three-wire  low-voltage  distribution.  (A)  indi- 
cates the  ammeter  and    (R)    the  resistance. 

Fig.  4  shows  a  choke  coil  suitable  to  control  for 
all  purposes  a  15  or  20-kiIowatt  transformer  with 
2,000  volts  primary,  and  is  constructed  as  follows: 

A  tube  16  inches  long,  two  inches  in  diameter,  is 
made  by  winding  a  sheet  of  one-sixteenth-inch  red 
fiber  around  an  iron  mandrel  four  times  and  held  in 
place  by  a  few  small  tacks.  Two  wooden  beads  are 
provided,  six  inches  in  diameter  by  three-quarters 
of  an  inch  thick,  and  secured  to  the  ends  of  the 
fiber  tube.  A  winding,  consisting  of  200  turns  of 
No.  12  weatherproof  wire,  is  placed  on  the  spool 
after  it  has  been  given  several  coats  of  shellac  and 
dried.  A  core  is  made  of  No.  14  iron  wire  in  pieces 
16  inches  long,  held  together  by  a  few  turns  of 
fine  iron  wire  and  covered  by  two  layers  of  tape. 
The  center  wires  are  cut  four  inches  longer,  and 
over  them  is  placed  a   wooden   handle. 

Fig.  5  illustrates  the  simplest  form  of  rheostat 
suitable  for  either  primary  or  secondary,  but  recom- 
mended for  secondary  sides  only,  because  of  safety 
to  those  using  it.  It  is  a  barrel  of  watpr  to  which 
10  pounds  of  common  salt  has  been  added,  with  two 
electrodes,  each  made  of  a  coil  of  10  feet  of  No.  2 
bare  copper  wire  in  a  fiat  spiral,  or  a  six-inch 
pipe  flange,  one  fastened  to  the  side  of  the  barrel 
near  the  bottom,  the  other  so  arranged  that  it  can 
be  raised  or  lowered.  The  cut  shows  such  an  ar- 
rangement, which  may,  of  course,  be  elaborated  upon 
according  to  the  ideas  of  the  user.  This  form  of 
resistance  has  been  used  by  the  majority  of  those 
who  have  thawed  pipes  by  electric  current,  probably 
because  it  was  the  easiest  obtained;  while  not  strictly 
up-to-date,  electrically  speaking,  it  certainly  answers 
the  purpose.  A  rheostat  of  this  description  will 
handle  300  amperes  for  a  short  time;  if  continued, 
the  water  will  probably  boil  over. 

Fig.  6  shows  a  connection  used  by  one  correspond- 
ent using  an  ordinary  transformer,  wound  for  1,000 
and  2,000  volts  primary,  and  used  upon  a  1,000-voIt 
circuit;  the  secondary  voltage  is  50.  (A)  and  (4) 
on  the  diagram  indicate  the  fuse  plugs  in  the  pri- 
mary circuit;  (i)  (2)  (3)  indicate  plug  cut-outs, 
having  but  one  plug  for  all  three;  (B)  is  a  plug 
used  to  short-circuit  the  choke  coil.  While  manipu- 
lating plugs  (i)  (2)  (3)  and  the  choke  coil  the 
correspondent  states  that  any  voltage  between  17.5 
and  50  is  obtainable.  It  would  seem  that  sufficient 
variation  should  be  obtained  either  by  the  use  of 
the  choke  coil  or  by  the  changing  of  the  connections 
in  the  transformer. 

Fig.  7  indicates  connections  of  standard  trans- 
formers giving  the  voltage  from  22  volts  to  220. 
A  five-kilowatt  transformer  is  connected  to  the  2,200- 
volt  primary ;  the  secondary  is  220  volts,  and  feeds 
the  primaries  of  two  15-kilowatt  transformers.  The 
ratio  is  one  to  five,  their  secondaries  being  connected 
in  multiple. 

Fig.  8  is  a  picture  of  an  outfit  used  in  Durango. 
Colo.,  which  is  the  most  complete  in  detail  of  any 
that  have  come  to  our  notice.  Four  small  trans- 
formers, taken  from  the  scrap  pile,  with  55-volt 
secondaries,  were  placed  in  the  wagon  in  front  of 
the  switchboard.  In  the  secondary  of  each  trans- 
former is  placed  a  choke  coil,  described  as  follows: 

The  choke  coils  are  about  18  inches  long,  with 
a  core  2.5  inches  in  diameter,  formed  on  a  brass  tube 
with  cast  ends,  a  slot  being  cut  lengthwise  through 
the  tube  and  ends  to  prevent  the  formation  of  a 
closed  secondary  circuit  in  the  spool.  After  being 
thoroughly  insulated,  each  core  is  wound  with  two 
layers  of  No.  4  magnet  wire.  The  cores,  which  are 
18  inches  long,  consist  of  500  pieces  of  No.  14  an- 
nealed iron  wire,  which  are  assembled  around  a  cen- 
tral  iron   rod,  threaded  at  each  end,  with  two  fiber 
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heads  turned  to  fit  the  tube.  The  whole  core  is 
cowjred  with  several  layers  of  cotton  tape  coated 
with  insulating  varnish.  Above  each  choke  coil  is 
placed  a  75-ampere  double-pole  knife  switch  and  a 
lOO-ampere  double-pole  D.  &  W.  cut-out;  also  one 
350-ampere  ammeter  and  one  150-volt  voltmeter. 
There  are  also  four  pilot  lamps,  one  of  each  being 
connected  to  the  four  transformers,  which,  by  the 
switches  mentioned,  can  be  thrown  in  multiple.  On 
the  back  of  the  wagon  cover  are  placed  two  General 
Electric  primary  cut-outs,  and  just  back  of  these, 
not  shown,  is  a  30-ampere.  double-pole,  quick-break 
knife  switch,  placed  in  the  primary  circuit.  The 
secondary  leads  are  composed  of  No'.  00  cable  wire 
with  connectors  made  of  brass,  to  facilitate  the  con- 
nections of  the  pipe  system.  To  use  this  outfit  the 
primaries  are  brought  from  the  pole  to  the  cut-outs. 
Tlie  secondary  connections  are  made  to  two  houses, 
or  one  house  and  a  hydrant.  The  primaries  and 
secondaries    are    then    closed    and    the    cores    pulled 
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FIG.    4.        CHOKE   COIL   SUITABLE   FOR    I5    OR   20-KIL0WATT 
TRANSFORMERS. 

out   of  the  choke  coil   until  the   desired   amount   of 
current  is  obtained. 

A  transformer  is  also  made  by  the  Pittsburg 
Transformer  Company  for  the  purpose  of  thawing 
pipes.  [This  transformer  was  described  in  the  West- 
ern Electrician  of  December  3d.] 

.'\bstracts  from  Letters  Recf.ived  Giving  Person.\l 

Ideas  of  Correspondents  and  Other 

Information. 

From  replies  received  from  the  various  plants 
throughout  the  United  States  and  Canada,  we  learn 
that  at  least  75  electric-light  and  pow'er  companies 
have  employed  this  method  of  thawing  frozen  pipes. 

A  correspondent  states  that  "where  the  services 
were  frozen  between  the  street  main  and  the  curb, 
the  work  was  paid  for  by  the  waterworks;  when 
frozen  between  the  curb  line  and  the  customer's  out- 
let,  it  was  paid   for  by  the   consumer." 

A  correspondent  writes :  "Owing  to  the  discon- 
tent among  the  plumbers  when  we  quoted  figures  to 
customers  direct,  we  finally  adopted  a  plan  to  do  the 
work  for  phimbers  only,  thereby  relieving  ourselves 
of  the  trouble  caused  by  bursted  water  pipes,  etc. 
The  plumber  takes  care  of  this  work  himself  and 
is  required  to  be  on  the  ground  to  superintend  thiit 
portion  of  it."  A  fixed  charge  was  made  of  $15 
per  service  connection.  The  amount  received  by  the 
plumber  was  not  given. 

A  correspondent  states  that  in  his  opinion  it 
would  be  better  for  the  city  to  own  the  electrical 
apparatus,  and  when  not  employed  for  its  own  use 
it  could  rent  it  to  the  plunibipg  establishment  or 
to  private  parties.  His  company  would  be  quite 
willing  to  detail  a  man  to  make  connections  to  these 
lines,  and  make  a  record  of  current,  making  a  suit-  ., 
able  charge    for   the   time   of  the  man   and   current.  '^ 


FIG.    5.       SIMPLE   WATER    RHEOSTAT   FOR   THAWING   WATER 
a  PIPES. 

In  Other  plans,  as  it  has  found,  the  company  is  liable 
to  get  into  conflict  with  plumbing  establishments 
and    central   labor   unions. 

The  price  charged  for  this  work  is,  in  almost 
every  case,  a  lump  sum,  which  varies  from  $2.50  to 
$25  per  service.  As  a  rule,  the  smaller  towns  charge 
from  $2.50  to  $5,  generally  the  Utter  amount.  In 
the  larger  cities,  the  prices  run  from  $10  to  $25, 
averaging  about  $15  per  service.  A  few  correspond- 
ents refused  to  mention  the  price  they  charged  for 
the  work,  but  stated  that  they  made  it  large  enough 
to  cover  the  cost  price  and  make  a  fair  profit. 

A  correspondent  states  that  the  company  charges 
a  certain  amount  for  the  first  service  thawed  for 
one  day  at  one  setting,  and  if  there  are  more  to  be 
thawed  on  the  same  day,  only  two-thirds  of  the 
price  is  charged  for  additional  services.  The  charges 
are  based  on  what  it  would  cost  the  waterworks 
department  to  thaw  an  ordinary  service  by  the  old 
method,  rather  than  what  it  actually  costs  the  elec- 
tric company;  the  cost  to  the  electric  company  is 
very  small. 

A  correspondent  states  that  the  average  rate  was 
$3 :  the  minimum  charge  was  $2  per  service  and  one 
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hour's  time  for  two  men,  use  of  apparatus  and  cur- 
rent, which  included  the  time  of  moving  from  one 
job  to  another.  If  more  time  was  consumed,  it  was 
at  the  rate  of  $1.50  per  hour. 

A  correspondent  states  that  the  company  charged 
a  lump  sum  of  $15  per  house  service,  out  of  which 
it  gave  the  Hcensed  plumber  20  per  cent,  for  col- 
lecting and  assuming  all  responsibilities,  as  to  dam- 
age to  pipes,   etc. 

A  correspondent  states  that  $25  per  day  was 
charged  for  the  outfit,  including  the  use  of  the  team. 
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FIG.    6.      CONNECTION     USING     ORDINARY    1000     AND     20OO* 
VOLT  TRANSFORMER. 

wagon,  driver  and  four  linemen ;  also  transformers, 
wire  and  other  necessar>-  apparatus ;  the  current  con- 
sumed was  also  included.  The  city  supplied  a  police- 
man and  a  man  detailed  from  the  waterworks. 

A  correspondent  states :  "We  expect  to  derive 
considerable  revenue  from  this  source,  and  will  prob- 
ably advertise  a  little.  The  outfit  necessary  for  the 
operation  consists  of  a  horse  and  wagon,  one  ex- 
perienced operator  and  one  lineman.  The  force 
should  be  able  to  complete  work  inside  of  two  hours 
after  arriving  at  the  point  of  trouble.  The  cost  of 
melting  pipe,  when  done  by  the  plumbers,  varies 
from  $10  to  $50,  depending  upon  how  much  bad 
luck  they  have  had  in  working  upon  the  wrong 
part  of  the  pipe,  and  the  time  the  customer  is  off 
from  his  service  in  some  cases  amounts  to  a  week. 
Under  these  conditions,  we  feel  that  the  public  will 
look  favorably  upon  a  charge  of  $io  tor  quick  serv- 
ice." 

In  regard  to  measuring  the  current,  but  very  few 
correspondents  seem  to  have  taken  the  trouble  to 
make  accurate  measurements  of  the  current.  Usually 
an  ammeter  was  placed  in  the  primary,  in  order 
that  the  transformers  might  not  be  overloaded  to 
such  an  extent  as  to  cause  them  to  be  damaged. 
A  few  used  both  an  ammeter  and  a  voltmeter,  from 
which  readings  were  kept  and  current  figured  on  a 
volt-ampere  basis. 

A  correspondent  used  15-ampere  fuses  in  the  pri- 
mary, and  as  they  were  not  blown  he  was  satisfied 
that  he  did  not  use  much  over  the  amount  men- 
tioned. A  correspondent  states  that  the  only  way 
they  could  tell  how  much  current  they  were  using 
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FIG.    7,      CONNECTION    OF   STANDARD   TRANSFORMERS   WITH 
VOLTAGE   OF   22   TO   22Q. 

was  by  the  way  the  water  boiled  in  the  barrel  used 
for  the  rheostat 

A  correspondent  states  as  follows  in  reference  to 
the  measurement  of  current:  "We  find  that  the 
water  always  begins  to  flow  before  the  lead-  pipe 
shows  any  appreciable  heating.  We  intend,  there- 
fore, to  dispense  entirely  with  ammeters  and  instead 
to  make  use  of  the  temperature  of  a  piece  of  lead 
pipe  filled  with  water,  which  will  be  inserted  in 
the  low-voltage  circuit  at  the  switch.  Should  the 
amperes  in  any  particular  case  be  twice  as  much  as 
is  needed — say,  400  amperes  instead  of  200  amperes 
— I  believe  the  only  effect  will  be  to  shorten  the 
time  needed  for  melting  the  ice  and  starting  the 
flow  of  water.  The  frozen  pipe  surrounded  by  earth 
at  a  temperature  less  than  32  degrees  Fahrenheit  can 
be  regarded  as  a  reservoir  for  heat,  in  which  a 
certain  quantity  of  heat  must  be  generated  and 
stored  before  melting  takes  place.  If  this  heat  is 
stored  in  half  the  time,  the  same  temperature  ap- 
proximately will  be  attained  in  each  case,  and  it 
therefore  makes  no  difference  whether  or  not  the 
current  is  increased  abnormally,  provided  the  time 
is  correspondingly  shortened.  The  only  danger  in 
passing  an  abnormally  large  current  through  the 
w-ater  pipe  is  when  the  excessive  current  is  kept  on 
until  the  pipe  reaches  a  steady  temperature,  and  the 
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lead-pipe  temperature  indicator  mentioned  above  will 
be  an  absolute  measure  of  this." 

All  voltages  from  2.5  to  500  seem  to  have  been 
used.  Only  a  few  answers  indicate  that  elaborate 
tests  have  been  made.  The  majority  of  the  work 
has  been  done,  apparently,  with  little  regard  to  the 
current  consumption,  the  price  charged  being  high 
enough  to  make  up  for  any  deficiency  in  this  re- 
spect. From  one  correspondent  we  have  the  follow- 
ing: 

"A  length  of  40  feet  of  one-half-inch  lead  pipe  re- 
quired 1S6  amperes  at  12  volts  applied  for  five 
minutes. 

"For  a  length  of  20  feet  of  half-inch  extra-heavy 
lead  pipe,  10  volts  was  required  to  force  150  am- 
peres through,  and  from  12  to  15  volts  for  200  am- 
peres. With  a  current  of  200  amperes,  the  water 
was  started  in  three  minutes,  but  it  was  found  neces- 
sary to  raise  the  current  to  281  amperes  with  a 
voltage  of  iS  applied  for  15  minutes.  By  this  time 
the  pipe  was  quite  w^arm,  the  temperature  being 
about  115  degrees  Fahrenheit,  which  proved  tha't 
there  was  no  longer  any  ice  in  the  pipe  and  that 
the'  flow    of  water  was  obstructed  by  other  causes. 
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with  a  secondary  voltage  of  50-75  and  100.  This 
arrangement  of  voltage,  in  connection  with  the  water 
rheostat,  lie  thought,  would  take  care  of  any  case 
they  might  encounter.  The  capacity  should  be  about 
20  kilowatts  with  an  overload  margin  of  50  per  cent, 
for  one-half  hour.  He  could  afford  to  p.ay  about 
$250  for  such  an  outfit,  and  thought  it  advisable  to 
induce  the  city  to  purchase  or  carry  an  investment 
of  such  a  transformer  to  be  used  for  this  work,  and 
for  it  exclusively. 


for 


FIG.    8.       OUTFIT   USED   IN   DURANGO,    COLO.    FOR   THAWING 
FROZEN   WATER  PIPES. 

One  hundred  feet  of  half-inch  lead  pipe  required  a 
pressure  of  37  volts  to  force  270  amperes  through; 
time  required,  five  minutes.  In  this  case  the  current 
passed  through  100  feet  of  water  main.  The  actual 
kilow'atts  in  this  case  were  7.5,  which,  for  the  space 
of  five  minutes,  represents  0.62  kilowatt-hour.  An- 
other case  of  60  feet  of  half-inch  lead  pipe  in  circuit 
with  60  feet  of  water  main  required  200  amperes  at 
a  voltage  of  10  for  20  minutes  to  free  the  pipe.  The 
current  consumption  in  this 
case  was  about  0.70  kilowatt- 
hour.  One  hundred  feet  of 
small  service  pipe,  supposed 
to  be  of  iron,  required  200 
amperes  at  25  volts  for  five 
minutes,  the  current  consump- 
tion being  about  0.33  kilowatt- 
hour. 

The  alternating  current 
seems  to  be  used  almost  uni- 
versally for  this  work,  and  in 
only  one  or  two  instances  has 
the  direct  current  been  used. 
A  correspondent  states  that  in 
the  use  of  direct  current,  he 
found  that  the  energy  would 
all  be  expended  at  or  near  the 
positive  connection  of  the  pipe, 

he  having  noticed  that  the  ice  had  melted  and  the 
water  boiled  in  the  pipe  at  the  positive  connection, 
wdiile  at  the  negative  connection,  three  feet  away, 
there  was  no  indication  of  heat  whatever.  He  stated 
further  that  the  alternating  current  was  much  more 
effective  than  the  direct  current,  and  that  he  could 
accomplish  more  with  less  than  one-half  the  amperes 
of  alternating  current.  In  one  instance  he  applied 
from  400  to  4S0  amperes  at  104  volts  direct  current 
to  a  two-inch  w'ater  main  for  si.x  hours  the  first  day 
and  eight  hours  the  next,  making  no  impression 
whatever.  After  four  or  five  days  of  very  cold 
weather,  he  applied  150  amperes  of  the  alternating 
current,  and  thawed  it  out  in  about  three  hours. 

Transformers  of  all  descriptions  were  used.  In 
many  cases  they  were  taken  from  scrap  piles,  and 
put  to  good  use  thawing  pipes.  The  secondary  volt- 
age seems  about  equally  divided  between  50  and  100 
volts ;  evidently  because  standard  transformers  were 
used,  and  50  volts  in  some  instances  not  found 
enough,  100  was  used,  as  it  covered  all  cases,  re- 
gardless, however,  of  current  consumption.  In  thaw- 
ing lengths  from  100  to  200  feet  of  service  pipes 
or  of  mains,  the  opinion  seems  to  be  that  from  75 
to  100  volts  are  necessary  at  times.  The  average 
capacity  of  transformers  used  is  about   15  kilowatts. 

A  correspondent  states  that  he  would  advise  the 
purchase  of  a  special  transformer  for  this  purpose, 


Electric-transmission     Mechanism 
Automobiles. 

A  patent  has  been  recently  assigned  to  the  General 
Electric  Company  by  the  inventor,  Charles  G.  Si- 
monds  of  Schenectady,  N.  Y.,  which  is  directly  ap- 
plicable to  the  driving  of  electric  automobiles  and 
relates  to  the  electric  transmission  which  in  this 
class  of  vehicle  must  of  necessity  be  compact,  self- 
contiined   and   practically   dustproof. 

It  has  been  proposed  heretofore  to  transmit  the 
power  from  a  prime  mover  to  the  load  v;ith  variable 
relations  of  speed  and  torque  by  means  of  an  elec- 
tric generator  having  both  parts  movable,  one  driven 
by  the  prime  mover  and  the  other  connected  to 
the  load,  the  generator  being  driven  by  a  gas  en- 
gine carried  by  the  automobile.  The  relative  slip 
of  the  two  members  of  the  generator  can  be  ad- 
justed by  varying  the  field  strength  of  the  generator, 
and  in  this  manner  the  load  speed  may  be  regulated. 
Moreover,  the  energy  generated  by  the  relative  move- 
ment of  the  two  members  of  the  generator  may 
be  utilized  in  a  motor  arranged  to  convert  this ' 
energy  into  mechanical  power  and  to  apply  it  in 
driving  the  load.  Such  a  transmission  mechanism 
involves  certain  mechanical  difficulties,  since  both 
members  of  the  generator  must  be  made  rotatable. 
In  the  case  of  an  automobile  drive,  where  the  mech- 
anism is  subject  to  hard  usage,  where  the  available 
space  is  limited,  and  where  all  parts  are  continually 
attacked  by  dust,  the  difficulties  of  meciianical  con- 
struction are  increased. 

The  object  of  Mr.  Simond's  invention  is  to  pro- 
vide a  strong,  compact,  self-contained  and  practically 
dustproof  construction  for  such  a  transmission  mech- 
anism as  has  been  described  above. 

Referring  to  the  accompanying  illustration,  it  will 
be  seen  that  the  field  (A),  which  is  bolted  to  the 
engine  flange,  is  extended  on  its  inner  side  by  a 
web,  so  as  nearly  to  encircle  the  armature  (a). 
The  end  of  this  web  forms  a  bearing  (a')  for  the 
driven  shaft  (S),  the  rollers  (r)  being  inserted  be- 
tween the  bearing  (a')  and  the  shaft  (S).  The 
armature  (a)  is  keyed  to  the  end  of  the  shaft  (S) 
and  overhung  to  bring  it  within  the  field.  The  shaft 
(S)  is  tapered  at  its  end,  and  armature  (a)  is 
keyed  to  the  tapered  end  and  held  in  position  by 
means  of  the  bolt  (g).  The  rotatable  field  (A) 
carries  the   collector  rings    (c),  by  means  of  which 
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current  may  be  supplied  to  the  field  coils.  The 
brushes  (c')  are  supported  from  the  stationary  field 
(B)  of  the  second  machine.  This  stationary  field 
also  has  an  extended  web  practically  encircling 
the  armature  (b),  and  the  end  of  which  forms  a 
bearing  (b')  for  the  shaft  (S).  Spacing  rings  (s  s) 
separate  the  rollers  (rr).  The  armature  (b) 
is  also  keyed  to  shaft  (S)  and  is  overhung  simi- 
larly to  armature  (a).  Stationary  field  (B)  is  pro- 
vided with  a  flange  (b°),  extending  into  close  pro.x- 
imity  to  the  revolving  field  (A)  and  serving  to 
exclude  dust  from  the  collector  rings  and  bearing. 
Field  (B)  is  also  provided  with  a  dust  ring  (h), 
surrounding  shaft  (S).  It  will  be  seen  by  this  ar- 
rangement that  a  practically  continuous  bearing  for 
shaft  (S)  is  secured  through  the  entire  transmis- 
sion mechanism,  rigidity  "of  construction  obtained, 
and  maintenance  of  perfect  alignment  insured.  Fur- 
thermore, the  structure  is  practically  self-contained, 
requiring  outside  support  only  for  the  stationary 
field    (B). 


Bids  will  be  received  by  the  city  of  Christians- 
burg,  Va.,  until  January  5th  for  a  franchise  to  oper- 
ate the  electric-light  plant  in  the  city. 
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Owners  of  isolated  electric-light  plants  in  the 
down-town  district  of  Chicago  gave  evidence  of  sat- 
isfaction on  the  occasion,  a  week  or  so  ago,  when  the 
breaking  of  a  feed-water  pipe  in  the  Harrison  Street 
plant  catised  the  central-station  lights  to  grow  dim 
or  even  to  go  out  altogetlier  at  a  late  liour  in  the 
afternoon  when  tlte  State  Street  stores  were 
thronged,  with  shoppers.  -  The  lights  in  the  bttsiness 
honses  on  the  central-station  mains  were  out  or  ver>" 
dim,  while  the  fellows  with  private  plants  had  plenty 
of  liglit  and  were  doing  business.  Hence,  sundry 
chuckles  and  exultation  for  the  isolated-plant  people. 
But  there  is  another  side  to  the  storv.  Accidents  to 
central-station  service  are  very  infretjuent,  but  when 
they  do  occur  they  are  known  to  all  men.  Break- 
downs in  isolated  plants  are  much  more  numerous, 
but  when  they  occur  an  emergency  connection  is 
ustuilly  made  with,  the  central-station  circuits  and 
current  is  secured  at  once-  In  other  words,  the 
greater  possibility  of  in:errupti<nt  ol  service  in  the 
private  plant  is  tacitly  admitted  in  most  cases  i)y  an 
emergency  switch  giving  connection  with  the  mains 
in  the  street.  Not  infre(|uenlly  the  isolated  plants 
ari-  in  distress  and  call  on  the  central  station  for 
lelief,  but  nobody  hears  of  it.  The  commercial  light- 
ing company,  on  the  other  hand,  must  rely  on  itself 
;ilone,  an'!  the  greatest  precautions  are  taken  to 
insure  continuous  service  for  24  hotirs  a  day.  An 
accident  seriously  crippling  the  service  happens  so 
rarely  that  the  possibility  is  almost  negligible. 


The  publication  of  the  report  upon  "Electrical 
Methods  of  Thawing  [Ice  in]  Water  Pipes,"  pre- 
pared for  the  National  Electric  Light  Association  by 
Mr.  George  S.  Haley,  is.  considering  the  season  of 
the  year,  most  timely  and  gives  evidence  of  the 
enterprise  of  the  association  and  the  thoroughness 
of  the  author  in  gathering  this  data  together  and 
getting  it  into  the  hands  of  members  of  the  asso- 
ciation at  a  time  when  it  will  do  the  most  good. 
Consideration  of  the  report  is  given  in  this  issue 
and  among  the  most  valuable  things  it  contains  are 
the  diagrams  and  explanations  illustrating  the 
method  of  procedure  to  follow  in  thawing  pipes  by 
electric  current.  These  explanations  will  be  of 
especial  value  to  central-station  operators,  who  have 
thus  far  not  made  use  of  the  process,  and  they  are 
largely  in  the  majority.  A  -large  number  of  letters 
were  sent  out  by  Mr.  Haley  to  central-station  man- 
agers who  have  made  use  of  this  method  with  re- 
sulting profit.  The  answers  which  they  give  con- 
tain much  interesting  information.  In  almost  all 
cases  the  price  charged  has  been  a  lump  sum  vary- 
ing from  $2.50  to  $25  a  service,  the  higher  prices 
being  charged  in  the  larger  cities.  .  Few  seemed  to 
take  the  trouble  to  measure  the  current  required 
and  when  an  ammeter  was  placed  in  the  circuit  it 
was  merely  for  the  purpose  of  ascertaining  an  over- 
load on  the  transformer.  All  voltages  from  2.5  to 
5C0  seem  to  have  been  used,  the  work  being  done 
as  a  general  rule  with  apparently  very  little  regard' 
to  current  consumption.  .Alternating  current  only 
can  be  used  with  good  results,  as  when  direct  cur- 
rent is  used  the  effect  is  to  expend  the  energy  at 
or  near  the  positive  end  of  the  pipe,  which  soon  be- 
comes hot  while  the  other  end  remains  compara- 
tively cold.  Nearly  all  of  the  transfortners  used 
were  taken  from  the  scrap  pile,  although  one  corre- 
spondent advised  the  purchase  of  a  special  ti^ns- 
former  for  the  purpose.  The  secondary  voltages  used 
were  about  equally  divided  between  50  and  100. 
Fifty  volts  in  some  cases  was  found  insufficient,  but 
100  volts  was  found  to  cover  all  cases  regardless, 
however,  of  current  consumption.  The  average  ca- 
pacity of  transformers  used  was   15  kilowatts. 


It  is  interesting  to  observe  that  the  electric  inter- 
urban  railways  are  gradually  compelling  the  steam- 
railroad  companies  to  give  them  some  recognition  in 
the  matter  of  the  interchange  of  freight.  .A  joint 
freight  arrangement  has  been  made  between  tlie 
[llinois  Central  (steam)  railroad  and  the  Aurora. 
Elgin  and  Chicago  electric  line,  mention  of  which 
is  made  in  the  instructive  article  in  this  issue,  enti- 
tled "Some  Interestitig  Features  of  .Aurora-Elgin- 
Chicago  Electric-riilway  Operation."  In  other  locali- 
ties, loo,  the  steam  railroads  arc  beginning  to  lose  a 
bit  of  their  hautet'r  and  show  a  little  disposition 
to  treat  with  electric-railway  companies  in  relation 
to  both  freight  and  passenger  business.  But  in  some 
stales,   like  Indiana  and  Michigan,  there  is  talk  of 


appealing  to  the  Legislature  to  compel  the  stea:;i 
railroads  to  accept  or  deliver  freight  billed  from,  or 
shipped  to  points  on  connecting  electric  lines.  With 
the  growth  of  electric  railways  it  is  obvious  that 
the  public  will  demand  co-operation  in  many  cases 
between  existing  steam  roads  and  the  inlerurbans. 
To  them  a  railroad  is  a  railroad,  whether  operated 
by  steam  locomotives  or  electric  motors,  and  must 
perform  its  duties  as  a  public  carrier.  This  is  of 
course  the  coiumon-sense  view  of  the  situation  and 
the  steam-railroad  companies  might  as  well  bow  to 
the  inevitable. 

Several  other  ratlier  unusual  features  of  electric- 
railway  operation  are  mentioned  in  the  article — the 
sale  of  electric  power  'o  farmers  along  the  line  and 
the  newspaper  and  milk  delivery.  The  supply  of 
electric  power  by  circuits  connected  to  contact  and 
track  rails  is  of  particular  interest,  aitd  we  are  sure 
that  interurban  railway  managers  will  follow  the 
experience  of  the  .Aurora,  Elgin  and  Chicago  willi 
iiltenlion.  .Another  important  "wrinkle"  is  the  use  of 
calcium  chloride  on  the  third  rail  to  att.ack  ice  on 
the  third  rail  and  to  retard  the  further  I'onnation 
of  ice.  This  method  is  reported  to  be  successful, 
and  (ht^s  one  of  the  greatest  difficulties  encoiuttered 
in  (;peratiitg  Ihird-rail  lines  in  winter  appears  to  be 
ovcrconte. 


Much  of  the  hoped-for  development  of  the  Phil- 
ippines depends  upon  the  building  up  of  intercom- 
munication by  the  means  of  steam  and  electric  rail- 
roads. To  this  end  it  has  been  strongly  recom- 
mended that  section  4  of  a  bill  introduced  in  Con- 
gress on  April  15th  and  now  pending  should  be 
adopted.  In  brief,  this  section  of  the  bill  provides 
that  for  the  purpose  of  aiding  in  the  construction, 
equipment,  operation  and  maintenance  of  railroads 
using  steam,  electricity,  or  any  other  power  in  the 
Philippine  Islands,  the  general  government  of  the 
islands  be  authorized  to  guarantee  an  income  of  not 
exceeding  four  per  cent,  upon  cash  capital  actually 
invested  in  the  construction  and  equipment  of  such 
roads.  The  guaranty  shall  apply  and  shall  provide 
for  supervision  by  the  government  of  the  conduct 
of  the  finances  of  the  road  and  its  location,  con- 
struction and  maintenance,  as  well  as  by  the  pres- 
ence on  the  beard  of  directors  of  two  or  more 
governtnent  directors,  the  number  and  manner  of 
their  selection  to  be  determined  by  law.  Provisio'i 
is,  however,  made  that  the  total  annual  contingent 
liability  of  the  government — meaning  the  govern- 
ment of  the  islands — under  the  guaranties  author- 
ized by  the  section  shall  not  at  anytime  exceed  tlic 
sum  of  $i,500,oco,  and  that  no  such  guaranty  shall 
continue  for  a  longer  period  than  30  years. 

It  was  the  opinion  of  the  committee  on  insular 
affairs  as  well  as  of  the  secretarry  of  war  and  the 
Philippine  Commission  that  for  the  Philippine 
Islands  it  will  be  much  better  to  have  the  railroads 
constructed  under  a  guaranty  upon  actual  invest- 
ment and  to  have  the  hmds  held  for  the  people  of 
the  archipelago.  I11  the  words  of  the  committee  re- 
port, "the  building  of  railroads  is  the  most  important 
improvement  possible  for  the  Philippine  Islands. 
The  secretary  of  war  testified  before  your  committee 
that  he  knew  nothing  else  which  in  importance  is 
to  be  compared  with  it.  More  than  all  other  influ- 
ences combined,  a  comprehensive  railroad  systetn 
will  do  away  with  all  the  embarrassing  variety  of 
dialects  and  tribes  in  the  islands  and  will  bring 
about  an  early  unification  of  the  inhabitants — a 
condition  absolutely  essential  to  their  highest  pros- 
perit)'  and  development.  Railroads  would  greatly 
enhance  the  value  of  the  lands  and  other  property 
in  the  islands,  enlarge  their  trade  and  increase  the 
intelligence  of  the  people." 

Mucli  interest  has  been  shown  on  tlie  part  of  seri- 
ous American  capital  in  the  possibility  of  railroads 
in  the  Philippine  Islands,  undoubtedly  predicated 
upon  the  assumption  of  the  passage  of  the  bill. 
Although  undotibtedly  a  large  part  of  this  work 
wlien  begun  will  be  in  the  line  of  steam-road  con- 
struction, the  electric  railway  should  come  in  for  its 
fair  share.  Investigations  which  have  already  been 
conducted  warrant  the  belief  that  10,000  horsepow'cr  of 
available  waterfalls  exist  within  50  miles  of  Manila. 
The  .Augot  River,  in  the  province  of  Bulucan,  it  is 
Ijelieved,  will  furnish  4,000  horsepower,  and  surveys 
have  been  made  of  the  Bocotan  Falls  and  several 
others.  With  an  aliundauce  of  waterpower  in  sight, 
the  electric  railway  will  have  a  strong  argument  for 
its  adoption. 


December  24,  1904 

Theory  of  the  Electric  Arc  And  Spark. 

Members  of  the  Electrical  Section  of  the  Western 
Socety  of  Engineers  gathered  at  the  society's  rooms 
in  the  M'onadnock  Building,  Chicago,  on  the  evening 
of  December  i6th  to  listen  to  a  paper  by  Prof.  Henry 
Crew  of  Northwestern  University  upon  "The  Mod- 
ern Tlieorj-  of  the  Arc  and  Spark."  In  spite  of  the 
importance  of  the  subject  and  the  ability  of  the 
speaker,  the  attendance  was   rather   disappointing. 

Professor  Crew,  in  his  paper,  presented  in  brief 
the  theories  which  are  now  most  commonly  held  to 
explain  the  phenomena  attending  the  actions  of  the 
electric  arc  and  spark.  He  presented  the  ionic  theory 
as  the  most  probable  one  from  which  to  draw 
conclusions  as  to  the  cause  of  these  phenomena,  of 
which  he  named  13  which  have  been  observed  in 
connection  with  arc  and  spark  discharges. 

One  of  the  things  observed  in  connection  with 
spark  discharges  is  the  very  curious  one  of  the  spark 
being  unable  to  pass  from  one  electrode  to  another 
through  a  short  space,  whereas  through  a  greater 
distance  the  discharge  will  occur.  To  illustrate 
this  phenomenon,  Professor  Crew  showed  a  dia- 
gram of  an  apparatus  consisting  of  two  glass  bulbs 
connected  by  a  narrow-  neck.  .A.  terminal  of  the 
induction  coil  entering  each  of  the  bulbs  passed  on 
through  them  and  terminated  in  tlie  neck,  the  spark 
gap  between  the  two  in  the  neck  being  one  centi- 
meter. The  neck  was  separated  from  the  bulbs  by 
plugs,  so  that  the  gas  in  the  bulbs  might  be  brought 
to  a  higher  pressure  than  in  the  neck.  The  bulbs 
were  in  turn  connected  by  a  long  spiral  tube.  When 
pressure  was  applied  to  the  two  terminals  a  dis- 
charge was  obsen"ed  to  occur  from  one  electrode 
around  through  the  spiral  tube,  which  was  perhaps 
nearly  a  meter  in  length,  whereas  no  visible  dis- 
charge took  place  through  the  spark  gap  only  one 
centimeter  in  length.  The  explanation  offered  for 
this  phenomenon  was  that  in  the  gas  as  contained 
in  the  neck  there  are  but  comparatively  few  ions 
lor  the  conduction  of  an  electric  discharge.  Since 
the  ions  are  enabled  to  conduct  their  charges  by 
reason  of  their  impact  upon  one  another,  there  were 
sufficient  of  these  ions  in  the  comparatively  large 
space  of  the  spiral  tube  for  them  in  their  bombard- 
ment to  transmit  a  slight  current  from  one  electrode 
to  the  other,  lighting  up  the  tube  with  a  pale  glow. 
On  the  other  hand,  the  space  only  one  millimeter  in 
extent  between  the  electrodes  in  the  neck  contained 
but  a  verj'  few  ions,  or  perhaps  none,  so  that  the 
collision  between  ions  was  not  sufficient  to  produce 
a  noticeable   discharge. 

Other  peculiarities  of  the  arc  and  spark  which 
were  dwelt  upon  in  the  paper  were  the  formation 
of  a  crater  at  the  anode  in  an  arc ;  the  much  higher 
temperature  of  the  anode :  the  fact  that  much  less 
■  voltage  is  required  to  maintain  an  arc  once  started 
than  is  required  for  starting  it,  etc. 

After  the  reading  of  the  paper  Chairman  Hale 
called  upon  Mr.  Carl  Wiler  to  open  a  discussion  of 
it.  Mr.  Wiler  said  that  he  had  been  much  inter- 
ested in  the  paper  from  the  fact  that  many  of  the 
phenomena  obsen'ed  have  a  direct  bearing  upon  the 
work  of  the  arc-lighting  engineer.  He  then  went 
ori  to  make  some  observations  concerning  the  mag- 
netite arc  which  he  believes  to  be  worthy  of  the 
most  careful  study. 

Mr.  George  N.  Eastman  and  Chairman  Hale  then 
asked  some  questions  which  were  answered  by  Pro- 
fessor Crew,  after  which  the  discussion  was  closed. 
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of  underground  distribution  is  already  in  the  com- 
mercial district.  The  demand  for  power,  which  the 
old  stations  lacked  capacity  to  supply,  makes  avail- 
able at  once  for  the  new  generating  plant  a  large 
amount  of  new  business. 


Electrical  Outlook  in  Detroit. 

Detroit,  Mich.^  is  in  rank  the  thirteenth  city  in  the 
countn-,  with  a  population  of  336,000.  In  the  manu- 
facture of  automobiles,  of  which  the  product  this 
year  will  be  not  less  than  $10,000,000  in  value,  the 
various  factories  of  the  city  make  one-third  of  the 
entire  output  manufactured  in  America.  The  city 
has  3S5  miles  of  city  and  interurban  electric  street 
railwaj'S.  -The  city  has  its  own  municipal  arc-light- 
ing plant,  which  is  limited,  however,  by  the  terms 
of  the  charter  to  public  lighting.  The  plant  is  valued 
at  $825,000. 

The  Detroit  Edison  Company  does  all  the  com- 
mercial electric  lighting  and  industrial-power  busi- 
ness of  the  city.  The  Edison  company  property  in- 
cludes a  tract  of  38  acres  of  land  on  the  banks 
of  the  Detroit  River,  accessible  by  four  lines  of 
railroad.  Upon  this  site  the  Edison  company  has 
constructed  a  generating  plant  of  the  most  modern 
t3'pe,  having  an  initial  capacity  of  12,000  kilowatts 
and  so  planned  as  to  be  capable  of  extension  from 
time  to  time  to  any  capacity  that  may  be  required 
by  the  development  of  the  business. 

The  new  plant  has  recently  been  placed  in  opera- 
tion and  enables  the  company  to  generate  its  current 
at  one  point  and.  distribute  it  economically  by  means 
of  the  five  sub-stations.     A  well-constructed*  system 
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Entwubf    und     Konstkuktion     Moperner     Eleic- 

TRISCHER       MaCHINEN       FUR       MASSENFABRIKAXrON. 

(Design  and  Construction  of  Modern  Electrical 
Machinery  for  Heavy  Manufacturing).  By  Ernst 
Schulz.  Hanover  (Germany)  :  Janecke  Bros. 
1903.  Pp.  (seven  by  loVi  inches),  132,  with  no 
illustrations. 

This  book  is  partially  the  result  of  orisinal  re- 
search made  by  the  author  with  other  purposes 
in  view  and  partially  the  result  of  information  he 
has  gathered  from  the  most  up-to-date  factories  in 
his  own  country.  The  whole  he  has  combined  in 
book  form,  which  he  hopes  will  be  of  use  not  only 
for  colleges  as  a  textbook  but  for  practical  purposes 
as  well.  The  latest  methods  for  the  design  and  con- 
struction of  electrical  machinery'  are  embodied  in  the 
work  and  put  together  in  convenient  form.  The 
work  is  divided  into  two  parts,  one  devoted  to  direct- 
current  motors  and  the  other  to  induction  motors. 
Under  each  are  several  chapters  giving  in  minute 
detail  the  methods  of  design  and  construction  em- 
ployed in  their  manufacture,  containing  all  neces- 
sary formulas,  constants,  etc. 

Electric  Luihting  (Vol.  I).    By  Francis  B.  Crocker 

New    York:     D.    Van    Nostrand    Company.      1904. 

Pp.  (6^  by  8v6  inches),  482,  with  213  illustrations. 

Price,  $3.50. 

This  makes  the  si.xth  edition  of  Vol.  I.  of  ''Electric 
Lighting,"  which  in  itself  speaks  loudly  in  recom- 
mendation of  this  most  excellent  work,  which,  as  an 
exposition  of  the  general  subject  of  generation  of 
electric  current,  probably  has  few  rivals.  The  first 
edition  appeared  in  1896,  and  from  time  to  time  the 
book  has  been  revised  to  meet  the  rapidly  changing 
methods  and  practices  in  the  art  which  have  taken 
place  since  that  time.  This  last  edition  of  Vol.  L  is 
a  practical  rewriting  of  the  book,  bringing  the  vari- 
ous branches  of  the  subject  up  to  date,  especially  in 
the  subject  matter  pertaining  to  steam  turbines,  gas 
engines,  direct-connected  units  and  storage  batteries. 
Vol.  I.  is  devoted  exclusively  to  the  generating  end 
of  electric  lighting,  including  the  engines,  generators, 
switchboard,  Hghtning  arresters,  etc.,  all  in  fact  that 
pertains  to  the  power  plant.  Transmission,  distribu- 
tion, etc.,  are  left  to  Vol.  II.,  which  is  of  compara- 
tively recent  date. 

Electrical  Transmission  of  Energy.  By  Arthur 
Vaughan  Abbott,  C.  E.  New  York;  D.  Van  Nos- 
trand Company.  1904.  Pp.  (six  by  nine  inches), 
675,  with  377  illustrations,  including  16  full-page 
engravings  and  109  tables.  Price,  $5. 
Four  editions  have  now  appeared  of  this  esti- 
mable work,  the  last  being  entirely  rewritten  and 
enlarged.  To  enumerate  even  the  various  subjects  in 
the  book  requires  a  table  of  contents  several  pages 
in  extent,  and  it  may  only  be  said  in  the  short  space 
here  allowed  that  in  this  one  volume  is  contained 
a  careful  analysis  and  treatment  of  all  the  elements 
which  enter  into  the  transmission  of  electrical  energy 
from  the  properties  of  ihe  wire  itself  to  the  design 
and  construction  of  a  high-tension  transmission  line 
or  an  elaborate  underground  system.  The  practical 
side  of  the  work  is  given  as  careful  consideration 
as  the  theoretical,  even  to  the  splicing  of  wires  and 
laying  of  conduits.  Numerous  fine  illustrations  are 
a  feature  of  the  Ixjok.  In  a  pocket  in  the  back  are 
contained  10  folding  diagrams  containing  the  results 
of  an  enormous  amount  of  data  worked  up  in  the 
form  of  curves,  from  which  information  may  be  ob- 
tained directly,  thereby  saving  the  engineer  designing  a' 
transmission  system  much  laborious  calculation.  The 
method  of  inserting  these  curve  sheets  in  a  pocket 
in  the  hook,  while  it  is  somewhat  cumbersome  and 
unhandy,  is  about  the  only  way  the  curve  sheets  can 
be  made  of  a  size  to  make  them  of  real  value.  Taken 
all  in  all  this  book  is  probably  about  as  thorough 
and  exhaustive  a  treatment  of  the  subject  of  electrical 
transmission  as  any  ever  written. 

Electrical  Furnaces  and  Their  Industrial  Ap- 
plications. By  J.  Wright.  New^  York:  The  Nor- 
man W.  Henley  Publishing  Company.  1905.  Pp. 
(5V2  by  S^'i  inches),  288.  with  ^7  illustrations. 
Price,  $3. 

Consisting  essentially  of  a  series  of  descriptions  of 
various  electric  furnaces,  this  book  is  especially  timely 
in  view  of  the  strides  which  have  been  made  during 
the  last  few  years  in  electrometallurgical  processes. 
Some  of  the  apparatus  described,  though  it  has  never 
been  put  to  practical  use,  is  very  interesting,  indi- 
cating the  steps  in  the  development  of  the  electric 
furnace  to  its  present  state  and  also  the  great  in- 
genuity shown  by  inventors  along  this  line.  There 
is  today  hardly  a  metallurgical  process  requiring  heat  - 
tc  which  the  electric  furnace  has  not  been  applied, 
some  times  unsuccessfully,  it  is  true,  but  at  othc 
times  offering  the  only  practicable  solution  of  the 
problem.  The  illustrations  in  the  book  consist  prin- 
cipally of  sectional  diagrams  of  the  apparatus  rather 
than  views  and  are  better  adapted  to  show  the  inte- 
rior parts  than  any  illustrations  taken  from  photo- 
graphs could  be. 


Municipal    Street-lighting    Talk    in 
New    York. 

The  New  York  Board  of  Aldermen  on  December 
2d  passed  a  resolution  calling  for  the  preparali  mi 
of  preliminary  estimates  enabling  the  city  to  install 
and  operate  a  municipal  electric-lighting  plant,  plans 
for  which  have  been  under  discussion  since  March. 
A  large  mass  of  statistics  has  been  prepared  on 
the  subject,  going  back  to  the  beginning  of  gas 
lighting  in  New  York  hi  182:?.  Disregarding  special 
cases,  the  average  price -t>f  gas  lighting  has  varied 
from  $45  per  street  lamp  in  1869  to  $17.50  today. 
Public  electric  lighting  commenced  for  Manhattan 
in  1881  at  $225.50  per  lamp.  The  price  gradually 
decreased  until  1S90,  since  when  it  has  remained 
steady  at  $146  for  2.000  candlepower  arc  lamps. 
Comparative  tables  of  cost  of  street  arc  lighting  by 
contract  are  presented  from  175  American  cities,  the 
more  important  citations,  for  2,000-candlepower 
street  lamps,  being: 

Under-  Over-  Tcruii.f 

Rround  liead  Number  Contrad 

City —                        Service.  Service,  of  Lamps,  in  Years. 

Ne;.v    York    $146.00  $146.00  4,867  1 

Chicago     137.50  103.00  s,3o8  1 

"oston    1:20.45  120-45  3.670  s 

Philadelphia     1 10.56  1 10.56  9,28^  1 

Providence     109.50  109.50  2,074  '• 

Baltimore     99-9-  99-92  1,625  r< 

Milwaukee     99.00  81.00  ],Si2  '=. 

Jersey    City    97. SO  1,402  5 

St.    Louis    96. 3S  06. 38  9G8  J.I 

Newark    95-oo  95-oo  1,950  5 

Pittsburg     96.00  3,835  I 

New    Orleans     90.00  75.00  1,665  lo 

Louisville    ....  84.00  1.738  4 

Washington     So.oo  ....  965  i 

Cleveland     75-oo  ~5-oo  1,098  i 

Los    Angeles    81.00  i.oso'  1 

The  estimates  for  a  complete  installation  for  pub- 
lic lighting  in  New  York  city,  that  is  for  streets  and 
public  buildings  (it  not  being  proposed  to  sell  cur- 
rent to  private  consumers)  are  as  follows: 

Cost  of  Central  Station. 

Boiler  plant,  for  10,000  horsepower,  with  economiz- 
ers, stokers,  superheaters,  piping  and  foundations.     $500,000 

Vertical   engines,   with  condensers,    foundations  and 

pipings .       323,000 

Generating    plant     of     10,000     kilowatts,     including 

exciters,    switchboards,    etc.,    erected 300,000 

Building  and  excavations    250,000 

Total     $t,375,ooo 

This  is  equal  to  $137.30  per  kilowatt,  or  more  flian  the  cost 
of  the  plant  operating  the  Nev;  York  subway. 

Cost  of  Plant. 

Power  plant  as  above    $i>375.ooo 

High-pressure  feeders   260,000 

3.500-volt  feeders    (suburban)    40,000 

Incandescent   distributing  circuits    90,000 

Constant-current  transformers  for  12,000  incandes- 
cent lights   120,000 

Constant-potential    transformers,    7,500    kilowatts....  75,000 

Sub-station     switchboards     75,000 

Arc-light  cables  and  circuits 590,000 

Distribution    structures    50,000 

Arc-lamp    poles    495,000 

Arc  lamps   and   fixtures    250,000 

Nine    sub-station    buildings    150,000 

Real    estate    for   sub-stations    105,000 

Engineering  and  contingencies    370,000 

Interest  during  construction    143,000 


Total    $4,208,000 

Cost  of  generation  and  distribution  is  given  at 
$367,500  per  annum,  based,  it  is  said,  on  a  com- 
parison of  the  statistics  of  the  local  electric  com- 
panies, or  an  average  cost  of  1.27  cents  per  kilowatt- 
hour.  With  energy  at  this  price  and  allowing  $5 
for  maintenance,  $20.20  for  depreciation  and  $10.50 
for  interest,  the  total  cost  per"  annum  for  each  2.000- 
candlepower  arc  lamp  would  amount  to  $66.10.  With 
similar  allow-ances  the  cost  per  kilowatt-hour  for 
each  incandescent  lamp  would  be  5.475  cents. 

It  is  to  be  remembered,  of  course,  that  engineers' 
estimates  are  rarely  borne  out  in  practice  by  munici- 
pal operation.  In  few  American  cities  having  munici- 
pal electrical  plants  is  the  annual  lamp-cost  correctly 
stated  in  reports.  In  many  cases  it  is  not  accurately 
known. 

The  final  disposition  of  the  New  York  njtmicipul 
project  lies  with  the  state  Legislature. 


Death  of  Mr.  W.  Forman  Collins. 

Mr.  W.  Forman  Collins,  vice-president  and  busi- 
ness manager  of  the  Electrician  Publishing  Com- 
pany, died  very  suddenl}'  on  the  morning  of  Decem- 
ber 2ist.  Without  warning,  just  on  the  point  of 
arising  from  bed  about  8  a.  m.,  in  his  home  in 
Chicago,  Mr.  Collins  lurched  forward  and  expired 
instantly  in  the  arms  of  his  devoted  w^ife.  It  is 
believed  that  the  bursting  of  a  blood-vessel  in  the 
brain  was  the  cause  of  death.  Mr.  Collins'  col- 
leagues on  the  Western  Electrician  are  inexpressibly 
shocked  by  this  sad  calamity.  They  hold  the  press 
long  enough  to  insert  this  brief  announcement,  re- 
serving until  next  week's  issue  a  suitable  biograph- 
ical sketch  and  portrait.  In  the  mean  time  they 
offer  their  heartfelt  sympathy  to  Mrs.  Collins — the 
bereaved  wife  who  in  so  real  a  sense  was  a  helpmeet 
to  her  husband. 
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Echoes  of  the  Telephone  Convention. 

Members  and  Visitors. 

Of  those  who  attended  the  Interstate  telephone 
convention  last  week  the  following-named  regis- 
tered at  the  office  of  the  secretary: 

Ames,    F.    Z.,    Central    Illinois    Independent    Telephone 

Company    Rutland,  III. 

Anderson,  J,  P.,  Madrid  Ice  and  Telephone  Com- 
pany    Madrid,   Iowa 

Artcrburn,  C.    I.,  Kansas  Telephone  Company Kansas,  111. 

llakcr,  A.  S.,  Evansville  Tclephjne  Exchange. .  Evansville,  Wis. 

Baker,    I-'rcd   A..   Evansville  Telephone   Ex- 
change   ., Evansville,  Wis. 

Bandy,  Geo.  X., 'Brighton  Telephone  Exchange.  .Brighton,  Iowa 

Barhour,    Harry    C,    Ottawa    Home   Telephone    Com- 
pany    Ottawa,  111. 

Bauer,    Gustavc    F.    C,    Century   Telephone    Construc- 
tion Company Buffalo,  N.  Y. 

Bear,  S.  J.,  American  Electric  Telephone  Com- 
pany     Topcka,   Kan. 

Bellamy,  J.  S.,  Mutual  Telephone   Company. .  Des  Moines,  Iowa 

Bcrve,  Lewis,  Ogle  County  Telephone  Company  ..Rochelle,  III. 

Bochcrt,  Otto,  J.  Andrae  &  Son  &  Co Milwaukee,  Wis." 

Boynton,  E.  D.,  Boynton  Telephone  Com- 
pany    Pleasant  Plains,   111. 

Brcga,  M.  I.,  La  Crosse  Telephone  Company. La  Crosse,  Wis. 

Brooks,    L.     L.     C.    Tri-state    Telephone    and    Telegraph 
Company    St.   Paul,  Minn. 


Ferris,    H.   N.,    Kellogg   Switchboard   and  Supply  Com- 
^  pany    Chicago,   111. 

Finley,  H.    D.,  North  Manchester  Telephone   Com- 
pany   North  Manchester,  Ind. 

Fi^sh,  Frank  M.,  Badger  Telephone  Company.  .Milwaukee,  \\'is. 

Fix,    Ezra,   Boswell  Telephone  Company Boswell,  Ind. 

I'Vazicr,  H.  P.,  Hillsboro  Telephone  Company.  .Hillsboro,  Ind. 

Froost,  Otto,  jr.,  Winona  Telephone  Com- 
pany    Winona,  Minn. 

Funch,  T.  J Flora,  111. 

Gary,    Theodore,    Macon   Telephone   Company. ..  .Macon,   Mo. 

Givens,    H.    K.,    Howard    County   Telephone    Com- 
pany   Fayette,  Mo. 

Glass,  George  H.,  Citizens'  Telephone  Company.  ...  Pekin,  111, 

Goodrich,   W.  T.,  La  Crosse  Telephone  Com- 
pany     La   Crosse,  Wis. 

Goodwin,  Frank  J.,  West  Lebanon  Telephone  Com- 
pany     West  Lebanon,  Ind. 

Gough,    Gale,  Electrical   World Chicago 

Graham,  E.  D.,  Mexico  Telephone  Company Mexico,  Mo. 

Gunst,    Jacob    M.,    Hygienic    Resonator Chicago 

Hall,  Roy  W..  VVestfield  Telephone  Company.  .  .Westfield,  111. 

Hamilton,  G.  \V.,  Ogle  County  Telephone  Com- 
pany    Rochelle,  111. 

Hartwell,  II.  P.,  Steninger  Telephone  Com- 
pany     Parker,    S.    D. 

Heiserman,    G.    M Albia,   Iowa 

Hermis,  E.  C,  Northern  Illinois  Telephone  Com- 
pany     ' Sandwich,    111. 

Ilerr,    Howard    H.,    Ottumwa    Telephone    and    Electric 
Company   Ottumwa,  Iowa 


Murdock,  William  J Boston,  Mass. 

Obright,    Norman    F.,    Western    Electrician Chicago 

Pcarsall,   C.  ).,   Evansville  Telephone    Ex- 
change  Evansville,  Wis. 

Peterson,  S.  L.,  Benson  Telephone  Company Benson,  111. 

Pine,    P.    R.,    Tipton    and    Davenport    Telephone    Com- 
pany  Tipton,   Iowa 

Polk,  R.,  Memphis  Telephone  Company Memphis,  Tcnn. 

Pullen,    George    L.,    Evans\'ille    Telephone    Ex- 
change     Evansville,    Wis. 

Ramsey,  W.  H.,  Hawkeye  Telephone  Com- 
pany   Des  Moines,  Iowa 

Redman,  R.   S.,  Jasper  County  Telephone  Com- 
pany     Newton,  Iowa 

Reeve,  C.  A.,  Plymouth  Telephone  Company. .  .Plymouth,  Ind. 

Rex,  O.,  Home  Telephone  Company Bloomington,  III. 

Richmond,    R.    M.,    Evansville    Telephone  Ex- 
change     Evansville,   Wis. 

Robinson,  Wm.,  Citizens'  Telephone  Com- 
pany     Muskegon,    Mich. 

Rogers,  W.    B.,  Waverly  Telephone  Company. .  .Waverly,    III. 

Rogers,  Oscar  W.,   Interstate  Telephone  Com- 
pany     Dubuque,   Iowa 

Savage,  Manford,  Home  Telephone  Company.  .Champaign,  111. 

Schafer,  F.  W.,  Ida  Telephone  Company Ida,  Mich. 

Schimcycr,    F.    M.,    Citizens'    Telephone    Com- 
pany  Decatur,  Ind. 

Schmidtbauer,  J.  C,  J.  Andrae  &  Son  &  Co.  .Milwaukee,  Wis. 

Schuler,  Albert,   Streator  Independent  Telephone   Com- 
pany    Streator,  111. 
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Browne,  J.  J.,  Consolidated  Telephone  Com- 
pany     Danville,    Ind. 

Bucll,   E.    A.,    Dc   Kalb   County  Telephone   Com- 
pany     Sycamore.  111. 

Burch,  L.  W.,  Electrical  Supply  Company Madison,  Wis. 

Burney,  R.   E.,   Citizens'  Telephone  Com- 
pany     Schoolcraft,   Mich. 

Burns,  W.  E.,  B.  &  B.  Telephone  Company.  .Hutchinson,  Kan. 

Butler,  W.  II.,  Portage  County  Telephone   Com- 
pany    Ravenna.  Ohio 

Chance,  A.  B.,  Centralia  Telephone  Company. .  .Ccntralia,   Mo. 

Chapman,  F.    S.,   Kenton  Telephone   Company.  -Kenton,  Ohio 

Cole,  E.  G.,  Stark  County  Telephone  Company. .  .Toulon,  111. 

Coleman,  E.  M,,  Home  Telephone  Company. .  .Louisville,  Ky. 

Conklin,  A.  B.,  Interstate  Independent  Telephone  and 
Telegraph  Company   Aurora,   111. 

Corlis,  II.  L.,  Bracken  County  Telephone  Com- 
pany   Augusta,  Ky. 

Coulter,  11.  M.,  Central  Electric  Company.. Des  Moines,  Iowa 

Cutter,    11.    L.,   Telephone    Hygienic    Com- 
pany     Los   Angeles,   Cal. 

Davis,   Karl   B.,  Middleton  Telephone  Com- 
pany     Middleton,  Ind. 

Davis.    George    H.,    Rushvillc    Co-operative    Telephone 

Company   Rushville,  Ind. 

Densmoie,  W.  D..  Citiz6ns'  Telephone    Company.  .Batavia,  Ohio 

Diggs,  A.  B..  Winona  Telephone  Company. .. -Winamac,  Ind. 

Dilly.  Phil,  Dubois  County  Telephone  Com- 
pany     Huntingburg,   Ind. 

Dobbs,  A.  E : Chicago 

Downer.    J.    D.,    Western    Electrician Chicago 

Drawyer,  Jno.  A..  Buda-Bradf)rd-Milo  Telephone  Com- 
pany     Bradford,  III. 

Eldred,     H.     M.,     Standard    Telephone    and    Electric 
Company    Milwaukee,  Wis. 

Ellis,  F.  W.,  Minicr  Mutual  Telephone   Com- 
pany     Ilopedale.  Til. 

Farrcll,  Hart  F.,   Auburn  Telephone  Company ..  .Auburn,   III. 

Fenton,  S.  F.,  Utah  Independent  Telephone  Com- 
pany   Salt  Lake  City,  Utah 


Hertz,  P.  J.,  J.  Andrae  &  Son  &  Co Milwaukee,  Wis. 

Holdocgel,  P.   C,   Central  Mutual  Telephone  Com- 
pany    Rockwell  City,  Iowa 

Hunt,  J.    D.,   Rural    Union  Telephone   Com- 
pany    Humboldt,  Iowa 

Johnson,  R.  F.,  Valley  Telephone  Company. .  .Saginaw,  Mich. 

Tones,  W.   G..  Prospect  Telephone  Company. .  .Prospect,  Ohio 

keelyn,    James    E.,    Citizens'    Telephone  and   Telegraph 

Company    Evanston,  III. 

Kennedy,   Steve,  Ogle  County  Telephone  Com- 
pany   Rochelle,  111. 

Kiernan,   W.    H.,    Sand   Point    Cedar    Com- 
pany    Sand  Point,  Idaho 

Lakcy,  L.   E.,  Marble  Telephone   Company Marble,  Ind. 

Laukford,    E.    A.,    Solomon    Valley    Telephone    Com- 
pany     Bcloit,   Kan. 

Leyda,  G.  W.,  Evansville  Telephone  Exchange. .Evansville,  Wis. 

Lichty,  S.    S.,  Vinton  and  Benton   Counties  Telephone 

Company    Vinton.   Iowa 

Loomis,  O.  G.,  Juneau  Telephone  Company.  ..  .Mauston,  Wis. 

Mathews,    Edw.,    United    Telephone   and   Electric   Com- 
pany     Chicago 

Matthews,  Walter,   Maysville  Telephone   Com- 
pany    Maysville,  Ky. 

Mcpherson,   R.   B.,  Livingston  Home  Telephone   Com- 
pany    Howell,  Mich. 

McQuistan,    W,    J.,    Monmouth   Telephone    Com- 
pany     Monmouth,  111. 

IMcad.    Morris    W.,    National     Cable    and    Wire     Com- 
pany     Pittsburg,    Pa. 

Mickey,    R.    K.,    American    Carbon    and    Battery    Com- 
pany    St.  Louis,  Mo. 

Miller.   Geo.   I.,   Boone  County  Telephone  Com- 
pany     Boone,    Iowa 

Morsman,     O.,     Independent     Consolidated    Telephone 
Company  Dodgevillc,  Wis. 

Mosher,     F.     S.,     Northern     Illinois     Telephone     Com- 
pany     Sandwich.    111. 

Much,  W.  J.,  London  Home  Telephone  Com- 
pany   London,  Ohio 


Segcrland.     Chas.,     Boone     County     Co-operative     Tele- 
phone Company   Caledonia,  III. 

Shafcr,  J.  v.,  Illiopolis  Telephone  Company. ..  .IlHopolis,  111. 

Shimmel,   C.  W.,  Shimmcl  Telephone  Com;iany Casey,   III. 

Skinner,    C.    S.,    People's  Telephone   Com- 
pany     Seebrooke,    Quebec,  Canada 

Shoemaker,    James    H.,    United    States    Telephone    and 

lee  Company Waterloo,  Iowa 

Smith,  Geo.,  Oskaloosa  Home  Telephone  Com- 
pany   Oskaloosa.  Iowa 

Smythe,  W.  W.,  Jr.,  Fibre  Conduit  Company Chicago 

Slanton,  L.  W.,  Elyria  Telephone  Company. . -Cleveland,  Ohio 

Sterret,  E.  S.,  Henry  Telephone  Company Henry,  111. 

Stevens,    C.    L.,   Princeton    Telephone    Com- 
pany     Princeton,    Tnd. 

■Stevens,  Vic.  H.,  Sumner  Telcplione  Company.  .Sumner,  Iowa 

Stone,    R.    C,    Delaware    and    Madison    Counties    Tele- 
phone Company    Muncie,   Ind. 

Taylor,    L.,    Steuben    County    Electric    and    Telephone 

Company   Angola,  Tnd. 

Tel,  Wm.  R..  Fee  Syndicate Cincinnati.  Ohio 

Thompson,     W.     Gilbert,     Hamilton     Home    Telephone 
Company Lebanon,  Ohio 

Thorne,  J.   C,  Jefferson  County  Telephone  Com- 
pany   Fairfield,  Iowa 

Thorpe,  H.,  Aberdeen  Telephone  Company.  .Brownsville,  Ohio 

Thorward,     Theodore,     South     Bend     H')mc    Telephone 

Company    South   Bend.    Ind. 

Tucker.  U.  G.,  Verden  Telephone  Company Verden,  III. 

Tyler,    R.    B.,    Kentueky    and   Indiana   Telephone    Com- 
pany   Owcnsboro,  Ky. 

Valentine,   R.,  Rock   County  Telephone   Com- 

ppny    Janesvillc,  Wis. 

Vaniman.  A.  T.,  Girard  Telephone  Company Girard,  Til. 

Van   Middlesworth,  Wm Racine.  \Vis. 

Veasy,    W.    J.,    South    Bend    Home    Telephone     Com- 
pany     Soulh    Bend,   Ind. 

Vernier,  A.  *J.,  Eastern  Illinois  Independent  Telephone 
Company  Kankakee,  111. 
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Vlasy,  Chas.  E.,  People's  Telephone  Com- 
pany     Haverhill,   Mass, 

Von  Almen,  S.  L.,  Fox  River  Valley  Telephone  Com- 
pany    Appleton,  Wis. 

Wasson,  B.  F.,  National  Telephone  and  Electrie  Com- 
pany    Clinton,  III. 

Wells,  H.,  Ogle  County  Telephone  Company.  ..  .Roehelle,  111. 

White,   C.   O.,    Bureau   County  Independent  Telephone 

Company    Prineeton,    111. 

AVhite,    Frank,   Home  Telephone   Company. ..  .Portland,   Ind. 

Willard,    C.    K.,    Mankato    Citizens'    Telephone    Com- 
pany   Mankato,  Minn. 

Withercll,    A.    T.)    Kester  Electrie    Manufacturing  Com- 
pany    Chicago 

Woodward,  D.  L.,   Rural  Union  Telephone   Com. 

pany   Humboldt,  Iowa 


The  New  President. 


Theodore  Gary,  the  new  president  of  the  associa- 
tion is  president  and  manager  of  six  Itidependent 
telephone  companies  in  Missonri  and  one  in  Kansas. 
He  has  lived  in  Macon,  Mo.,  for  25  years,  where  he 


THEODORE  GARY. 

has  been  active  in  the  banking  and  real-estate  busi- 
ness. He  has  also  organized  many  corporations. 
Mr.  Garj'  does  all  the  buying  for  his  plants,  as  well 
as  the  financing,  and  has  personal  charge  of  the 
operating  of  them.  The  systems  in  which  he  is 
interested  operate  6,000  telephones  in  Missouri  atid 
Kansas.     Mr.  Gary  is  50  years  of  age. 

Convention  Notes. 

Mr.  Mason  did  the  honors  for  the  Central  Electric 
Compan\'. 

if.  R.  Nyman  looked  out  for  the  Baird  Manufac- 
turing Company  at  the  convention. 

Mr.  Kirkpatrick  of  the  McRoy  Clay  Works  was  as 
usual  in  attendance  at  the  convention. 

-  That  veteran  of  a  score  of  telephone  fights,  James 
E.  Keelyn,  was  there  and  was  greeted  by  a  host  of 
friends, 

Messrs.  ilorrell  and  Mietz  appeared  in  the  interests 
of  the  Measured  Service  Company  of  Chicago  and 
presented  a  line  of  its  meters  in  operation. 

\V.  P.  Bowring,  secretary  and  treasurer  of  the 
C.  H.  Worcester  Company,  Chicago,  was  on  hand 
and  mingled  with  his  friends  and  custoniers.  . 

A.  Meinema  &  Co.,  Union  and  Fulton  streets,  city, 
presented  circulars  of  their  selective  ringing  lockout 
system.  Mr.  Meinema  was  present  in  person  to  ex- 
plain  details. 

"Manson"  is  synonymous  with  Okonite,  and  Oko- 
nite  was  most  decidedly  at  the  convention.  Mr.  Man- 
son  came  from  New  York  to  be  on  hand  and  was 
warmly  welcomed. 

The  group  picture  on  page  506  is  a  reproduction 
of  a  photograph  of  the  delegates  taken  in  the  meet- 
ing hall  of  the  Auditorium  during  one  of  the  ses- 
sions of  the  convention. 

The  F.  Bissell  Company,  Toledo,  Ohio,  was  this 
time  represented  by  W.  S.  Bissell.  Mr.  Bissell  was 
one  of  the  most  warmly  welcomed  among  the  supply 
dealers  at  the  Auditorium. 

Of  course  Mr.  Hipwell  of  the  Hipwell  Manufac- 
turing Company  of  Allegheny,  Pa.,  was  in  evidence. 
Mr.  Hipwell  turned  up  on  Tuesday  morning  and 
stayed  throughout  the  entire  convention. 

General  Manager  Howard  X.  Foote,  accompanied 
by  M.  V.  Mehrey.  was  in  attendance  on  Tuesday  and 
Wednesday  looking  after  the  Eureka  Electric  Com- 
pany's interests.  Mr.  Foote,  however,  made  no  at- 
tempt at  an  exhibit. 

H.  C.  Dodge,  Chicago,  made  an  interesting  exhibit 
at  the  telephone  convention  of  what  he  calls  "a 
cheap"  electric  sign.  This  sign  has  in  it  an  auto- 
matic lamp  flasher  which  turns  the  lamp  on  and  off 
at  regular  intervals  without  a  comrnutator  mechan- 
ism, so  to  speak.  The  flashing  arrangement  is  ex- 
tremely  simple,   and   thrpugh   its    use   a   cheap   but 


efficient  electric  sign  is  produced.  The  lettering  of 
the  design  may  be  changed  by  inserting  perforated 
letters  in  front  of  the  light. 

Secretary  R.  K.  Mickey  of  the  American  Carbon 
Battery  Company  of  St.  Louis  was  in  attendance 
at  the  telephone  convention.  Mr.  Mickey  is  an  ag- 
gressive worker  and  has  made  his  company  felt  in 
Chicago  and  vicinity. 

The  banquet  which  was  announced  as  the  wind-up 
of  the  convention  was  abandoned  at  the  last  moment. 
The  Waukegan  excursion  tendered  by  the  American 
Steel  and  Wire  Company  on  Thursday  afternoon  to 
a  large  extent  took  its  place. 

Western  Manager  J.  R.  Wiley,  suave,  resourceful 
and  obliging  as  ever,  backed  by  his  indefatigable  as- 
sociates, E.  J.  Pietzcker  and  W.  M.  Rogers,  was 
as  usual  most  graceful  in  doing  the  honors  for  the 
Standard  Underground  Cable  Company  of  Pittsburg. 
The  Standard  Telephone  and  Electric  Company, 
Milwaukee,  Wis.,  came  to  the  front  with  a  number 
of  interesting  advertising  cards  explaining  the  well- 
known  fact  that  Standard  telephones  are  "money 
makers."  A  souvenir  was  presented  in  the  form 
of  ri  telephone  button. 

"Burch  of  Madison"  as  usual  came  early  and 
stayed  late  and  gave  the  strongest  evidence  of  his 
favorite  expression,  "Not  as  big  as  the  biggest,  but 
as  good  as  the  best."  Mr.  Burch  has  recently  gone 
into  the  telephone  business  in  the  Northwest  and 
is  meeting  with  much  success. 

President  Joseph  Belden  of  the  Belden  Manufac- 
turing Company  was  daily  to  be  seen  during  the 
entire  convention  period.  Mr.  Belden  has  built  up 
a  prosperous  magnet-wire  business  in  Chicago  and 
recently  the  company  has  decided  to  extend  its 
factory  on  the  North  Side  over  a  much  larger  area. 
The  XXX  Electric  Supply  Company,  through  its 
general  manager,  W.  A.  Frick,  gave  a  number  of 
iinportant  reasons,  why  one  should  use  the  XXX  test 
and  wire  connector.  As  there  are  about  14  points  of 
merit  claimed  for  this  simple  device,  it  would  seem 
to  be  worth  an  investigation  on  the  part  of  tele- 
phone and  electric-light  linemen. 

President  Frank  G.  Jones  of  the  American  Electric 
Fuse  Company  created  a  sensation  by-  his  distribu^ 
tion  of  a  most  strenuous  advertisement.  Mr.  Jones 
is  an  energetic  and  popular  manager  of  a  business 
that  of  late  years  has  been  built  up  to  a  remarkable 
degree.  His  methods  are  usually  forcible  and  strik- 
ing and  appeal  to  telephone  people. 

Secretary  and  Treasurer  William  M.  Smith  turned 
up  on  Tuesday  and  did  the  honors  for  the  Chicago 
Insulated  Wire  Company.  Mr.  Smith  and  Presi- 
dent Turlay  of  the  company  are  ever-welcome  guests 
at  all  electrical  conventions.  Mr.  Smith  reports  the 
wire  factory  at  Sycamore,  111.,  as  running  full  blast 
with  a  most  excellent  business  behind  it. 

Frederick  L.  Merrill,  Omaha  Building,  Chicago, 
the  Chicago  and  district  manager  of  the  Dielectric 
Manufacturing  Company,  appeared  at  the  conven- 
tion in  the  interests  of  the  Dielectric  standard  insu- 
lating materials.  Diebctric  products  have  now  be- 
come standard  among  many  of  the  most  prominent 
electrical  manufacturers  of  the  United  States. 

Secretary  and  Treasurer  M'.  J.  Berger  of  the 
Vought-Berger  Company,  La  Crosse,  Wis.,  came 
early  and  stayed,  late  .it  the  convention..  Mr.  Berger 
is  one  of  those  enterprising  men  of  the  Northwest 
who  from  small  beginnings  have  built  up  prosperous 
manufacturing  companies.  The  Vought-Berger  tele- 
phones and  switchboards  have  met  with  much  favor 
among  exchange  men. 

I.  A.  Bennett,  the  popular  manufacturers'  agent  of 
the  Monadnock  Block,  Chicago,  was  daily  on  hand. 
Mr.  Bennett  made  his  reputation  as  one  of  Chicago's 
most  skillful  advertisers  by  his  brainy  and  novel 
advertising  schemes  presented  at  a  telephone  con- 
vention. This  time,  however,  M'r.  Bennett  made  no 
special  effort  beyond  keeping  in  close  touch  with  what 
was  going  on  at  the  Auditorium. 

LeRoy  W.  Stanton,  the  well-known  telephone  engi- 
neer of  the  Middle  West,  was  among  the  prominent 
ones  of  the  telephone  convention.  Mr.  Stanton  at 
the  present  time  is  an  exceedingly  busy  man,  and, 
owing  to  the  large  amount  of  work  in  his  charge,  is 
often  absent  from  his  headquarters  in  Cleveland. 
He  was  warmly  welcomed  at  the  convention,  but 
was  unable  to  be  on  hand  longer  than  tivo  days. 

The  Gray  Pay  Station  Company  of  Hartford, 
Conn.,  made  a  most  interesting  exhibit  of  various 
kinds  of  pay  stations.  The  Gray  company  made 
a  specialty  of  the  exhibition  of  an  "outdoor"  pay 
station.  It  incidentally  may  be  said  that  the  Gray 
Pay  Station  Company  is  one  of  the  oldest  pay-sta- 
tion companies  in  the  United  States  and,  in  fact,  it 
was  in  the  pay-station  business  years  before  Inde- 
pendent telephony  came  to  the  front. 

J.  H.  Montague  together  with  G.  H.  Pierce  and 
A.  B.  Chance  looked  after  the  interesting  exhibit 
of  the  Ericsson  Telephone  Company  of  New  York 
in  a  thoroughly  efficient  manner.  The  Ericsson  com- 
pany this  time  presented  some  very  meritorious  ap- 
paratus. The  Ericsson  common-battery  line  re- 
lay was  an  object  of  much  interest  on  the 
part  of  the  delegates.  This  relay  was  set  up 
to  work  on  about  20  volts  throu.gh  the  resistance 
of  the  human  body;  in  fact,  handles  were  provided 
to  illustrate  the  working  of  the  apparatus  through 
the  body.  A  very  novel  test  was  presented  by 
connecting  six  men   in   series,   giving  an   estimated 


resistance  of  54,000  ohms,  to  the  relay  and  oper- 
ating it  through  this  artificial  resistance.  The  com- 
pany also  presented  for  inspection  a  2Cio-line  self- 
restoring  indicator  switchboard;  also  a  four-party 
selective  system.  The  strongest  claims  are  made 
for  this  latter  system,  which  is  said  to  be  non-inter- 
fering and  not  to  depend  on  a  frequency  or  step-by- 
step  principle. 

J.  Loud  presented. an  interesting  linemen's  specialty 
for  the  Walton  Self-locking  Block  Company.  The 
self-locking  block  and  tackle  shown  by  Mr.  Loud 
met  with  favor.  This  block  and  tackle  has  the 
peculiar 'feature  that  as  the  rope  is  pulled  taut  it 
automatically  locks  itself  in  the  block  so  that  all 
a  lineman  has  to  do  is  to  pull.  This  specialty  is  well 
worth  investigating  on  the  part  of  linemen  desiring 
a  load  holding  block  and  tackle  in  which  the  rope 
can  be  locked  at  will. 

The  Fibre  Conduit  Company  of  Orangeburg, 
N.  Y.,  with  western  offices  at  1760  Monadnock 
Building,  Chicago,  exhibited  an  extensive  line  of 
socket-joint  conduit  in  sizes  from  ij-j  inches  inside 
diameter  to  four  inches  inside  diameter.  Particularly 
interesting  in  this  exhibit  was  a  piece  of  conduit 
which  had  been  buried  in  the  ground  10  years  with- 
out concrete  and  which  shows  no  deterioration  what- 
ever. Bulletin  cards  of  an  interesting  nature  were 
distributed.  W.  W.  Smythe,  Jr.,  western  manager, 
was  in  charge. 

Vice-president  and  General  Manager  John  S. 
Speer  of  the  Speer  Carbon  Company  was  in  attend- 
ance. _  Mr.  Speer  usually  makes  a  business  trip  about 
this  time  of  the  year  in  the  interest  of  his  carbon 
company  at  St.  Marys,  Pa.,  and  availed  himself  of 
the  present  occasion  to  "take  in"  the  telephone  con- 
vention. Mr.  Speer  reports  local  business  in  St. 
Marys  as  being  in  a  most  prosperous  condition. 
Mr.  Speer,  as  is  well  known,  is  manager  and  head 
of  the  new  local  opera  house,  the  St.  Marys  lighting 
plant,  and  has  recently  become  one  of  the  prime 
movers  in  an  electric-railway  enterprise  connecting 
St.   Marys   with    an   adjoining  city. 

Fearne,  Krum  &  Co.  came  to  the  front  and  utilized 
the  opportunity!  of  the  convention  to  present  for 
the  inspection  of  exchange  ^managers  the  newest 
thing  in  telephony,  the  Pearne  automatic  flashlight 
transfer.  The  switchboard  in  which  this  system 
was  embodied  was  shown  in  operation  in.  the  Rail- 
way Exchange  Building,  and  from  the  number  of 
telephone  engineers  that  inspected  this  apparatus  it 
is  safe  tO  say  that  the  exhibitors  were  repaid  for 
their  pains.  The  details  of  this  automatic  flashlight- 
transfer  system  are  as  yet  not  ready  for  publication, 
but  many  operators  express  themselves  as  highly 
pleased  with   its  operation   in  actual   service. 

The  National  India  Rubber  Company,  through  its 
hard-working  representative,  P.  F.  Lyons  of  Bristol, 
R.  I.,  was  at  the  Auditorium  during  the  entire  con- 
vention period.  Mr.  Lyons  reminds  western  patrons 
of  his  company  of  the  important  fact  that  the  Na- 
tional India  Rubber  Company  now  carries  a  most 
extensive  and  varied  slock  of  its  rubber-covered 
wires  in  its  Chicago  warehouse  at  244  Monroe  Street. 
For  a  long  time  the  National  company  has  felt  the 
need  of  a  large  western  stock  at  the  center  of  the 
western  market  aiid  this  move  in  locating  large  ware- 
rooms  in  Chicago  is  not  only  greatly  to  its  credit, 
but  has  resulted  in  a  large  increase  in  business  where 
quick  shipments  from  stock  are  desired. 

Among  the  prominent  representatives  of  large 
telephone  properties  was  General  Manager  W.  H. 
Butler  of  the  Portage  County  Telephone  Company, 
with  headquarters  at  Ravenna,  Ohio.  Mr.  Butler  is 
one  of  the  most  experienced  men  in  the  Independent 
telephone  field,  a  graduate  of  Yale  in  the  class  of  'po, 
and  incidentally,  it  may  be  said,  the  fastest  single-scull 
oarsman  that  had  ever  raced  in  an  intercollegiate 
contest  up  to  '90.  He  began  early  in  the  telephone 
business  and  has  been  most  successful.  The  Portage 
company  has  exchanges  at  Kent,  Ravenna,  Mantua, 
Garretsville  and  Streetsborough.  In  addition  to  these 
prosperous  exchanges  the  company  has  now  in  pros- 
pect another  exchange  at  Atwater,  Ohio. 

A.  L.  Waterbury,  the  popular  general  manager  of 
the  sales  department  of  the  American  Conduit  Com- 
pany mingled  with  the  "boys"  at  the  Auditorium. 
The  American  Conduit  Company's  electrolysis-proof 
bituminized  fiber  conduit  has  met  with  remarkable 
success  in  underground  telephone-construction  work. 
The  company  now  has  factories  located  at  Los  An- 
geles, Cal.,  Qiicago,  111.,  and  Chester,  Pa.  Not  only 
is  the  conduit  used  extensively  by  telephone  com- 
panies but  it  enters  enormously  into  general  electric- 
light  and  power  construction.  General  Manager 
A.  L.  Waterbury  reports  the  company  in  a  most 
prosperous  condition.  Incidentally  it  may  be  men- 
tioned that  Secretary  Buchanan  of  the  Conduit  com- 
pany recently  left  to  locate  himself  at  the  Los  An- 
geles  factory  until   early   spring. 

ihe  Stombaugh  guy  anchor  was  efficiently  repre- 
sented by  Claude  L.  Matthews,  junior  member  of 
the  enterprising  firm  of  W.  N.  Matthews  &  Bro.  of 
St.  Louis,  the  manufacturer  of  the  Stomba«,gh. 
Everybody  had  a  card  with  the  words  "Have  You 
a  Pull"  printed  in  white  on  a  sable  ground.  On 
the  back  was  the  information  that  the  Stombaugh 
guy  anchor  will  hold  any  pull  that  occurs  on  the 
poles  of  telephone  companies  and  that  the  Stom- 
baugh guy  anchor  is  extensively  used  by  many  prom- 
inent telephone  companies.  Mr.  Matthews  had  on 
exhibit  all  of  the  different  size  Stombaugh  anchors 
that  his  firm  makes.    He  also  had  a  series  of  inter- 
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.-ting  photographs  showing  the  different  uses  to 
wliich  the  Stombaugli  gny  anchor  could  be  put.  One 
of  particular  interest  showed  a  case  where  the  anchor 
was  bored  in  under  a  granitoid  sidewalk,  saving 
the  great  expense  of  pulling  up  the  sidewalk  and 
relaying  it  in  order  to  bury  a  "deadnian."  On  the 
whole  the  exhibit  of  Stombaugli  guy  anchors  was 
very  interesting  to  the  telephone  men. 

The  exhibit  of  the  Central  Telephone  and  Electric 
Company  of  St.  Louis  was  one  of  the  most  beauti- 
ful at  the  convention.  The  company's  line  comprises 
five,  four  nnd  three-bar  types  of  instruments,  the 
woodwork  being  of  a  verj-  beautiful  finish,  compris- 
ing ebony,  mahogany,  Flemish  oak  and  quarter- 
sawed  oak.  In  the  exliil)it  was  the  Central's  original 
Leader  type  of  telephone,  the  transmitter  being  op- 
posite the  mouth  and  the  generator  at  the  height 
of  the  elbow,  with  the  switch-hook  at  the  same 
height,  allowing  the  comfortable  use  of  the  tele- 
phone. The  Central  company  also  showed  a  new 
type  of  transmitter,  the  diaphragm  of  which  is  all  'jf 
aluminum,  with  polished  carbon  electrodes  and  the 
best  imported  granular  carbon.  The  main  feature 
of  this  transmitter  is  its  non-rupturable  diaphragm 
uf  aUtmiuum.  This  transmitter  is  said  to  be  free 
from  packing  and  its  articulation  is  clear  and  dis- 
tinct. The  long-distance  telephone  shown  by  the 
company  will,  it  is  said,  talk  over  any  length  of  line 
regardless  of  transpositions  and  induction  coils. 
This  instrument  represents  five  years  of  hard,  con- 
scientious labor  on  the  part  of  its  inventors.  Messrs. 
Gradolph  and  Hahne.  The  Central  Telephone  and 
Electric  Company  was  represented  by  J.  S.  Cuming, 
president  of  the  company,  and  W.  F.  Gradolph,  en- 
gineer. 


contacts  are  made  of  platinum,  while  all  switches 
are  of  ample  carrying  capacity,  rated  at  six  amperes 
per  switch.  The  break  can  be  readily  adjusted  to 
operate  it  in  any  manner  desired.  .\11  working  parts, 
binding  posts,  etc..  arc  distinctly  high-grade  in  ma- 
terial   and   workmanship. 

Advocates  of  this  type  of  flasher  point  out  that, 
once  installed,  it  needs  no  more  attention  than  the 
periodical  winding.  Further,  it  costs  practically 
nothing  to  operate,  as  there  is  no  electric  motor  to 
consume  current.  The  outfit  is  compact  and  simple, 
and  the  Doxsee  company  gives  a  guaranty  for  12 
months  against  any  mechanical  or  electrical  defect, 
.'Ml  flashers  are  sent  out  accompanied  l)y  a  wiring 
diagram,  and  it  is  reported  that  tlicy  have  given 
entire  satisfaction. 


Fuseless  Rosettes. 


Tile  accompanying  illustrations  show  three  types 
of  fuseless  rosettes  and  one  type  of  cap  as  manufac- 
tured by  the  Trumbull  Electric  Manufacturing 
Company  of  Plainville,  Conn.  The  rosettes  are  pro- 
vided with  spring  tongues  in  the  caps,  which 
allows  them  to  be  fitted  with  cord  and  "snapped" 
on  after  the  base   is   in   position. 


4,000-kilowatt  Alternators  to  Be  Driven 
by  6,000-horsepower  Gas  Engines. 

The  California  Gas  and  Electric  Corporation,  San 
Francisco,  Cal.,  has  just  placed  an  order  with  the 
Crocker-Wheeler  Company,  .\mpere,  N.  J.,  for  three 
4.coo-kilowatt.  tliree-pliase,  13,200-voU,  25-cycle,  8.V 
revolution,  revolving-field  alternators,  to  be  driven 
by  o.ooo-hersepowcr  gjs  engines  built  by  the  Snow 
Engine  Company.  These  generators  arc  to  be  the 
largest  in  capacity  in  the  world  driven  by  gas  en- 
gines, and  will  furnish  reserve  capacity  for  operating 
all  the  street  railways  in  San  Francisco  and  vicinity, 
as  outlined  in  the  Western  Electrician  last  week. 
This  important  sale  by  a  company  which  has  been 
building  alternating-current  machinery  only  a  few 
months  is  indeed  a  cause  for  congratulation.  It  is 
due  in  part  to  the  fact,  as  announced  several  months 
ago.  that  the  Crocker-Wheeler  Company  is  the  Amer- 
ican licensee  of  Brown,  Boveri  &  Co..  the  celebrated 
Swiss  electrical  engineers.  But  the  reputation  for 
excellence  which  the  Crocker-Wheeler  Company  has 
built  up  during  the  last  16  years  of  manufacture 
of  direct-current  apparatus  has  had  much  to  do 
with   the   result. 


Vertical  Single-phase  Motor. 

The  Wagner  Electric  Manufacturing  Company  of 
St.  Louis  has  just  added  to  its  line  of  single-phai^e 
alteiiiatin'g-current  power  motors  a  neat  type  of  ver- 


FtSELESS   ROSETTES. 

A  quarter  turn  of  the  wrist  does  the  work.  An- 
other feature  is  the  stop  in  the  cap,  which  allows 
it  to  be  put  on  one  way  onlj'.  For  arc-light  work  this 
is  invaluable,  as  there  is  no  possibility  of  reversing 
the  current  by  taking  off  the  rosette  cap. 

Caps  are  interchangeable  and  will  fit  any  style 
of  base.  The  hole  in  the  cap  takes  the  new  code 
cord. 


Guthrie  Sign  Flasher. 

As  will  be  noticed  by  a  glance  at  the  cut,  the 
Guthrie  sign  flasher,  for  which  the  A.  S.  Doxsee 
Electrical  CnnipaiiN-  of  St,  Louis  is  the  general  agent. 


GUTHRIE'S  FLASHER   B 
PAT'D  DEC. 15  1903 


VERTICAL    SINGLE-PHASE    MOTOR. 

iical  single-phase  motor,  an  illustfation  of  which 
appears  herewith.  The  special  field  of  application 
for  such  a  motor  is  for  driving  centrifngal  pumps 
and  work  of  similar  character.  In  its  general  con- 
struction the  motor  corresponds  electrically  to  the 
well-known  forms  of  Wagner  single-phase  motors 
heretofore  on  the  market.  Mechanically,  the  intro- 
duction of  ball  hearings,  etc.,  are  distinguishing  fea- 
tures, resulting  in  an  excellent  efficiency  and  quiet 
running  of  the   motor. 

The  Wagner  company  is  prepared  to  make  im- 
mediate deliveries  on  lo  and  15-horscpower  sizes,  for 
60-cycle  service.  The  windings  are  for  no,  220  or 
5C0  volts,  and  the  speed  1.150  revolutions  a  minute. 


MUST   NEVER  BE  WDUNO 
1  ^,^„  THE  CURRENT  ON 


GUTHRIE    SIGN    FLASHER. 


is  enclosed  in  an  iron  box.  Thh  box  is  eight  by  five 
by  five  inches,  and  is  so  arranged  that  it  can  be 
readily  attached  to  the  wall.  The  box  is  lined  with 
slate  and  the  binding  j.osts  arc  located  on  the  top 
so  that  it  is  easily  installed.  The  flasher  is  oper- 
ated by  an  extra-heavy  special  spring  motor,  which 
runs    from    lo  (o   12   hours   with   one   winding.     AU 


West  Shore  Road  to  be  Used  for  Elec- 
tric Cars. 

The  Andrcws-Vanderbill  trans-state  trolley  road 
officials  have  practically  decided,  it  is  said,  to  use 
the  West  Slinrc  railroad  from  Eastwood  to  Chit- 
tenango,  N.  Y..  exclusively  for  electric  airs  and  to 
send  the  freight  which  is  now  hauled  over  the  West 
Shore  road  between  those  points  over  the  main  line, 
From  Chitieuango  to  Canastnta  the  plans  are  lo 
use  the  West  Shore  tracks  for  lioth  freight  and 
electric  cars.  The  plans  for  the  road  Ijetwecn  East- 
wood and  Syracuse  have  not  been  matured.  There 
is  a  possibility  that  a  new  road  will  have  to  be  buill 
between  those  places. 

Where  the  freight  and  trolley  cars  run  over  the 
same  tracks  Ihc  bUick  system  will  be  used.  The 
electric  cars  will  be  equipped  with  side  trolleys  in- 
stead of  a  standard  extending  from  the  top  of  the 
car.  The  wires  will  lie  strung  from  short  poles, 
reaching  to    the    middle   of   the   cars. 

Horace  E.  Andrews  of  Oeveland,  who  is  at  the 
head  of  this  system,  was  in  Syracuse  recently  at- 
tending the  annual  meeting  of  the  Syracuse  Rapid 
Transit  Company.  Speculation  is  rife  in  Syracuse 
as  to  what  connection  IMr.  Andrews  has  with  the 
road  which  is  being  built  between  that  city  and 
South   Bay,  on   Oneida  Lake.     It  is  understood  th:it 


Mr,  Andrews  is  a  stockholder  in  the  Cleveland  Con- 
struction Company,  which  was  recently  incorporated 
to  undertakt  the  work  of  building  the  road,  and 
which  bought  Frenchman's  and  Dunham's  Islands, 
the  Sagamore  Inn  and  other  real  estate  in  the  vi- 
cinity  of  Oneida   Lake. 

'Ihe  plans  of  the  construction  company  are  of 
great  magnitude.  It  has  been  announced  that  a 
line  of  boats  will  be  run  along  Oneida  Lake  between 
South  Bay.  Sylvan  Beach  and  other  points,  and  that 
a  big  dock  will  be  built  at  South  Bay  to  accom- 
modate freight  and  passenger  traffic.     It  is  said  that 

(Itr    pl.nii     1C    tn    ti.nvi      1  hr     Kn.-'l     linr    roniirrl     willl     the 

trolley  roads  at  the  car-t  and  west  ends  of  the  lake. 


The    Power  Plant  of  the  Tall    Office 
Building.' 

Bv    S.    H.    Bunnell. 

The  limit  of  excelfence  in  steam-engine  economy 
stands  at  about  one  horsepower  produced  per  pound 
of  coal  burned  per  hour.  This  duty  is  only  reached 
by  large  and  thoroughly  well-built  engines  under 
the  most  favorable  conditions  of  uniform  load,  high 
steam  pressure  and  good  vacuum  in  condenser. 
Between  this  remarkable  figure  and  the  actual  every- 
day performances  of  the  high-speed  engines  neces- 
sarily used  in  the  restricted  spaces  of  the  engine 
rooms  of  large  city  buildings  there  is  a  very  wide 
gap.  The  problem  before  the  designers  of  power 
plants  of  the  latter  class  is  to  make  the  best  use 
of  steam  receive^  at  moderately  high  pressure  and 
delivered  into  heating  systems  at  a  pressure  more 
or  less  above  the  atmosphere,  with  the  advantage 
of  atmospheric  exhaust  ouly  during  snnie  five  months 
of  the  year.  The  engines  using  steam  under  these 
conditions  must  develop  powers  widely  varying 
from  small  percentages  of  the  full  load  up  to  the 
greatest  overload  capacity  which  ntay  be  recpiired 
when  nearly  all  of  the  elevators  of  the  building 
happen  to  be  taking  their  several  maximum  amounts 
of  current.  Together  with  tjiese  requirements,  it  is 
demanded  that  the  regulation  of  the  engines  shall 
be  practically  perfect,  as  measured  by  the  produc- 
tion of  incandescent  electric  lights  without  perceptible 
Huctuation. 

For  these  conditions  high-speed  engines  are  al- 
most invariably  required  and  selected.  These  en- 
gines are  of  three  principal  types — the  simple  single- 
cylinder  engine  with  single  steam  valves,  the  single- 
cylinder  engine  provided  with  four  valves  of  Corli-ss 
or  slide  type,  thereby  separating  the  inlet  from  the 
exhaust  and  giving  practically  the  economy  of  the 
regular  slow-speed  engine  of  Corliss  type,  and  the 
non-condensing  compound  engine,  usually  provided 
with  a  single  valve  for  each  cylinder,  but  sometimes 
having  separate  steam  and  exhaust  valves  on  one 
or  both  cylinders.  In  most  cases  these  engines  seem 
to  be  designed  to  handle  the  maximum  loads  of 
the  generators  directly  connected  to  them,  without 
much  regard  to  their  probable  performance  in  the 
matter  of  economy  and  use  of  steam  when  running 
under  loads  much  below  the  maximum.  It  is  evi- 
dent that  with  exhaust  back  pressure  not  less  than 
atmospheric  pressure,  and  most  of  the  time  con- 
siderably more  than  this,  the  number  of  possible 
expansions  or  the  ratio  of  initial  to  terminal  steam 
pressure  is  limited  to  a  figure  which  is  not  unsuitable 
for  simple  engines.  Since  steam  expansion  cannot 
be  economically  carried  below  terminal  pressure 
without  a -waste  of  developed  power  shown  by  the 
formation  of  a  negative  loop  in  the  indicator  dia- 
gram, the  minimum  power  economically  developed 
by  the  non-condensing  engine  is  that  due  to  the 
mean  effective  pressure  consequent  upon  making  the 
terminal  pressure  equal  to  the  back  exhaust  pres- 
sure. From  this  minimum  the'  power  can  be  in- 
creased without  limit  until  the  engine  is  taking 
steam  full  stroke  and  operating  without  expansion. 
A  division  of  the  possible  diagram  into  two  separate 
diagrams  by  compounding  is  at  the  expense  of 
more  or  less  of  a  gap  between  the  two  diagrams 
thus  produced,  due  lo  valve  friction,  condensation 
in  receiver  and  other  losses,  the  only  compensation 
for  which  is  the  decreased  range  of  temperature 
between  inlet  and  exhaust  in  the  separate  cylinders. 
compared  with  the  range  existing  in  the  single- 
cylinder  engine  with  the  same  inlet  and  exhaust 
pressure.  As  a  matter  of  fact  indicator  cards  and 
tests  from  compound  and  simple  non-coudensing 
engines  under,  the  conditions  existing  in  the  power 
plants  of  city  buildings  show  that  the  employment 
of  compound  engines  for  this  service  often  gives 
results  inferior  to  the  performance  of  siugle-cj'linder 
engines  with  better  valve  '  gear  and  costing  con- 
siderably  less   lo   cnu struct. 

Some  time  ago  Mr.  Isaac  D.  Par.sons  made  a 
careful  study  of  the  conditions  of  operation  of  a 
number  of  power  plants  of  the  class  under  consid- 
eration. His  figures  were  selected  as  the  best  and 
most  definite  obtainable  by  an  investigation  which 
covered  very  many  buildings  and  plants  differing 
widely  in  details,  sizes  and  conditions.  Data  ob- 
tained from  17  plants  whose  records  were  accurate 
and  complete  were  tabulated  in  convenient  form 
for  determining  the  actual  cost  of  current  as  com- 
pared with  the  rates  charged  by  central  stations. 
The  items  making  up  the  cost  of  current  were  taken 
to  be  laljor,  coal  and  handling  of  ashes,  water,  lamps, 
oil     nnd     supplies,     repairs,     central-station     service 

I.  Abstract  oF  a  paper  presented  at  the  New  York  ineetinE  (De- 
cember. 1904)  of  tlie  American  Society  of   Mechanical  Engineers- 
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Num- 
ber. 

Kind  of  Building. 

Number 
of  Electric 
Elevators 
and  Maxi- 
mum Kw. 

Current 
Required. 

Minimum 

LightinR 

Load. 

Duration 
of  Mini- 
mum 
Load. 

Generators. 

Average 
Per  Cent. 
Total  Ca- 
pacity De- 
veloped. 

Steam 
Pressure. 
Pounds. 

Back 
Pressure , 
Pounds. 

Pounds  Coal 
per  Kw.-hour, 

Including 

Steam  Pump 

and  Any  Live 

Steam  for 

Heating. 

Ratio 
Ma.\imum 

Num- 
ber. 

Total 
Ca- 
pacity. 

to  Mini- 
mum Day 
Load. 

I 
2 
3 
4 

5 

Office  building 

Office  building 

Office  building 

Office  building 

Office  building 

Power  building.... 

Power  buildinc 

Power  building 

Department  store . . 

Kw. 

4-100 
10-250 
6-162 
8-240 
3-60 
15-300 
4-  So 
4-100 
None 

1-  15 

2-  40 

3-  75 
None 

2-  30 
None 

I-  20 
None 

Kw. 
11 
ri 
44 

Hours. 
8 
8 
10 

4 
4 

3 
I 
3 
3 
3 
3 
2 
2 
3 
2 
2 
I 
3 

2 

Kw. 

260 

5-5 

475 

300 

40 

300 

260 

90 

2S8 

45 

60 

175 

66 

So 

20 

130 

■50 

•55 
-75 
-75 
.90 
.65 
.90 
.75 
.60 
.75 
.48 
.20 
.60 
.50 
.67 
.40 
.40 
.7t 

90 

125 

115 
100 
05 
90 
100 

IDO 
90 
90 

too 

125 
90 
100 

So 
90 
80 

0 
0 

I-  3 

4 

1-  5 
3-  9  - 

2-  5 
7-10 

10 
9.1 
8.2 

11.4 

II 

13'-^ 

14.4 

100-10 

IDO-    4 
100-21 

s 

25 
3 

2 

6 

8 
8 

5 

2-  5 

3-  5 
4 

3-6 
6 

3-  5 
3-  5 

25.1 

18.4 

13/2 

12.4 
26 '-i 
XI. I 
16.6 

100-  5 

!-> 

Hotel 

II 

2S 

S 
3 

17 

-  ^ 

Hotel  . 

100-48 

J. 

Club        

12 

16 

Club 

17 

Club 

where  used  for  periods  of  minimum  consumption 
lo  allow  of  shutting  down  plant,  and  interest  and 
depreciation  at  six  per  cent,  per  annum  on  original 
cost  of  plants.  Roughly  these  figures  average  lahor 
one-third,  coal  one-third  and  interest  and  deprecia- 
tion one-tenth  to  one-third,  the  sum  giving  the  cost 
of  power  being  made  up  by  the  items  of  minor 
expense.  The  amount  paid  for  labor  does  not  de- 
pend closely  upon  the  details  of  the  plant  installed, 
except  that  simplicity  of  machinery  would  tend  to 
decrease  the  cost  of  labor  necessary  properly  to 
operate  it.  A  saving  in  the  cost  of  current  \vould. 
therefore,  be  necessarily  made  chiefly  by  decreasing 
the  consumption  of  coal  and  the  first  cost  and 
expense  of  repairs  to  the  machinery. 

The  accompanying  table  is  adapted  from  Mr. 
Parsons'  figures,  which  w-ere  published  in  the  Engi- 
neerin.g  Magazine  of  January  and  Februar}',  1902. 
The  last  column  gives  the  ratio  of  the  maximum  mo- 
mentary load  which  might  be  caused  bj^  the  simulta- 
neous starting  of  all  the  elevators  to  the  minimum 
lighting  load  existing  during  the  hours  of  bright  day- 
light. The  extreme  ratio  shown  in  any  of  these  build- 
ings is  that  of  No.  4,  where  the  minimum  load  is  (sup- 
posing the  operation  of  both  elevators  during  day- 
time) only  four  per  cent,  of  the  maximum  capacity 
which  may  be  suddenly  called  for.  This,  however, 
is  an  extreme  figure :  from  10  to  20  per  cent,  seems 
more  representative  of  the  minimum  load  required 
to  be  carried  by  the  power  plant.  It  is  evident  that 
the  mean  of  the  load  carried  throughout  the  day 
by  any  of  these  engines  would  be  about  one-half 
of  the  full  load,  and  that  the  engines  should  be 
designed  for  best  economy  at  some  point  consid- 
erably belo^v  their  maximum  power,  and  to  operate 
with  reasonable  efficiency  over  a  wide"  range  of 
load.  While  this  is  true  of  all  engines  of  isolated 
plants  for  furnishing  current  to  buildings.  It  is  espe- 
cially the  case  in  the  larger  plants,  since  the  steady 
lighting  load  of  office  buildings  is  considerably  be- 
low^ the  maximum,  and  the  maximum  load  is  only 
required  for  an  hour  or  two  in  the  afternoon  during 
the  winter  months. 

These  figures  [in  a  table  not  given  in  this  abstract! 
indicate  that  the  single-cylinder  four-valve  engine 
has  a  far  greater  range  of  capacity  with  reasonable 
economy  than  the  non-condensing  compound  engine, 
and  for  the  actual  conditions  of  ser\'ice  in  power 
plants  of  large  buildings  is  much  to  be  preferred. 
It  would  seem  very  desirable  that  engineers  planning 
power  installations  of  this  character  should  make 
a  careful  study  of  the  probable  actual  running  con- 
ditions under  which  current  must  be  furnished,  so 
as  to  select  engines  designed  to  give  the  best  econ- 
omy under  actual  conditions  instead  of.  as  is  too 
frequently  done,  letting  contracts  on  the  basis  of 
the  best  load  performance  guaranteed,  in  spite  of 
the  fact  that  in  buildings  where  most  of  the  electric 
current  generated  is  used  for  power  by  the  various 
auxiliary  machines  and  the  elevators,  the  full-load 
capacity  is  only  infrequently  and  momentarily  re- 
quired. 


Electric  Mine  and  Quarry  Drill. 

The  Adams  all-steel  electric  drill,  tlie  electrically 
driven  drill  shown  in  the  accompanying  illustrations, 
which  is  manufactured  by  the  Gardner  Electric  Drill 
and  ilachinery  Company.  Cleveland.  O.,  offers  an  ex- 
ample of  a  successful  electrically  driven  rock  drill. 
Mr.  Adams,  already  well  known  to  central-station 
men  as  the  Mr.  Adams  of  the  Adams-Bagnall  Com- 
pany of  Cleveland,  has  profited  by  the  experience 
of  others  less  fortunate,  and  in  a  measure  reaped 
the  benefit  of  their  failures.  There  has  been  no 
attempt  to  work  upon  impossible  lines  or  create  a 
theoretical  product,  incapable  of  standing  the  test 
of  practical  application,  but  rather  a  machine  that 
could  take  its  stand  by  the  side  of  the  modern  air 
drill,  possessing  a  similarity  of  action  and  appear- 
ance, although  entirely  different  in  mechanical  con- 
struction, and  capable  of  doing  as  much  work^  in 
the  same  time  as  any  air  drill  of  equivalent  size, 
with  about  one-fifth  of  the  power,  and  doing  this, 
not  merely  in  trials  against  time,  but  in  steady  every- 
day use. 

Fig.  I  of  the  accompanying  illustrations  shows  the 
drill  mounted  on  a  tripod,  while  Fig.  2  shows  the 
drill  mounted  upon  a  column. 

To  equip  a  plant  with  the  Adams  all-steel  drills, 
one  requires  the  drill  outfits ;  an  engine  capable  of 
supplying  three  horsepower  for  one  machine ;  five 
horsepower    for    two,    or    if    more    than    two    drills 


r-re  used,  then  two  horsepower  for  each  machine; 
a  generator  of  equal  capacity  for  supplying  the  current 
to  run  the  drills,  and  sufficient  wire  lo  reach  the 
workings  and  rctiu-n,  with  a  few  extras,  such  as 
switches,  insulators  and  lirackits  for  stringing  the 
wires.  If  current  c-ui  be  oljtaincd  from  an  existing 
power  circuit,   the   cugiu"  and  generator  are  not  re- 


FIG.    I.       DRILL    MOUNTED    ON    TRIPOD. 

quired,  which  dispenses  with  the  services  and  expense 
of  an   attendant. 

One  of  the  best  features  of  the  Adams  all-steel 
drill  is  the  simplicity  of  its  mechanism.  The  drill 
is  actuated  by  a  loose  rod,  running  through  the  gear 
case  and  motor,  and  tin's  imparts  motion  through 
a  pair  of  bevel  gears  and  crank  shaft  to  the  draw- 
bar and  piston,  the  latter  being  cushioned  with  gangs 
of  helical  springs,   which  serve  to  absorb  the  shock 


of  the  blow,  to  protect  the  parts  from  injury,  and 
also  to  store  up  energy  on  the  back  stroke,  which 
It  can  expend  in  forcing  the  steel  into  the  rock. 

These  springs  also  prove  extremely  useful,  when 
using  the  bit  as  a  reamer  or  to  pull  it  out  of  a 
fissured  hole,  and  are  strong  enough  and  so  ar- 
ranged that  it  makes  it  almost  impossible  to  stick 
the  bit  In  any  kind  of  hole  in  any  kind  of  ground. 
The  drill  can  also  be  run  freely  without  any  damage 
whatever,  and  reaming  holes  is  therefore  an  easy 
proposition.  The  drill  strikes  from  575  to  600  blows 
per  minute,  .^mong  the  main  features  claimed  for 
the  Adams  all-steel  electrically  driven  rock  drill  are 
the  following:  There  is  no  flexible  shaft  required; 
the  current  does  not  enter  the  drill ;  it  is  not  affected 
by  extreme  cold  weather,  an  important  feature  in 
its  favor.  It  may  be  operated  in  quarries,  open 
rock  work  and  shallow  mines  where  steam  or  air 
drills  "freeze  up."  There  is  no  delay  with  the  Ad- 
ams drill  from  this  source  of  annoyance  and  ex- 
pense; no  Injurious  effects  can  be  experienced  If  a 
miner  comes  in  contact  with  the  wires,  because  low 
voltages  are  used,  generally  no  or  220;  the  drill 
can  be  turned  upside  down  for  putting  in  lifting 
holes. 


Telephone  News  of  the  Northwest. 

A  company  of  which  H.  J.  Bergman  is  president 
has  been  formed  and  will  open  a  telephone  exchange 
at  Edinburg,  N.  D. 

The  Minnesota  Central  Telephone  Company  has 
completed  rebuilding  and  Improving  the  line  from 
Willmar,  Minn.,  to  Morris,  and  now  has  a  complete 
metallic  circuit  from  tl-.e  Twin  Cities  as  far  west 
as  Morris. 

The  council  of  Moorhead,  Minn.,  reconsidered 
.granting  the  Tri-state  Telephone  and  Telegraph  Com- 
pany permission  to  string  wires  across  the  city  and 
refused  it.  The  company  is  proceeding  with  setting 
poles  for  a  line  through  the  city,  and  litigation  will 
follow. 

,  The  Marion  Telephone  Company  of  Marlon, 
S.  D.,  which  recently  absorbed  the  Steninger  ex- 
change there,  has  been  Incorporated  with  a  capital 
of  $10,000. 

The  council  of  Rochester,  Minn.,  has  granted  a 
toll-line  franchise  to  the  Tri-state  Telephone  Com- 
pany. 

The  Minnesota  Central  Telephone  Company  will 
install  a  local  exchange  at  Kerkhoven,  Minn. 

The  Rural  Telephone  Company  of  Morton,  Minn., 
has  built  lines  to  Beaver  Falls,  Olivia,  Morton  and 
Franklin. 

The  Minnetonka  Telephone  Company  of  Excelsior, 
Minn.,  has  been  sold  to  the  Northwestern  Tele- 
phone Exchange  Com.pany  of  Minneapolis.  The 
transfer  occurs  January  1st. 

The  Wisconsin  Telephone  Company  has  agreed 
with  the  Citizens  Telephone  Exchange  at  Sheboy- 
gan. Wis.,  wdiereby  the  former  retires  from  the  local 
field  and  the  latter  uses  the  former's  long-distance 
service  and  rents  Bell  transmltters. 

A  telephone  system  is  projected  by  Indiana  Agent 
Michelet  at  White  Earth,  Minn.,  to  the  government 
schools    at    M'ahnomen,    Beaulleu    and    Porterville. 

The  Fanners'  Mutual  Telephone  Company  has 
been  incorporated  at  Reading,  Minn.,  with  $25,000 
capital  stock,  to  build  a  rural  system  to  cover  the 
county. 

The  Belgrade  and  Southwestern  Telephone  Com- 
pany has  been  formed  to  build  a  line  out  of  Belgrade, 
Minn. 

A  special  election  will  be  held  at  Parkersburg, 
Iowa,  on  Januaiw  7th  to  vote  on  a  proposed  fran- 
chise for  the  Farmers'  Mutual  Telephone  Company. 
The  proposition  is  opposed  by  the  Parkersburg  Tele- 
phone Company. 

The  Iowa  Telephone  Exchange  Building  at  Keo- 
kuk, Iowa,  was  so  badly  damaged  by  fire  that  new 
quarters  will  liave  to  be  secured  before  the  system 
can  be  placed  in  working  order. 

The  Independent  Telephone  Company  will  con- 
struct a  new  rural  line  out  of  Blue  Springs,  Neb., 
at   once. 

The  Farmers'  Mutual  Telephone  Company  has 
been  voted  a  franchise  at  Moufton,   Iowa.  R. 


FIG.    2.       DRILL    MOUNTED    ON    COLUMN 


Indiana  Telephone  Items. 

The  Liberty  Telephone  Company  has  Incorporated 
with  a  capital  stock  of  $20,000.  The  company  is  or- 
ganized to  install  and  operate  telephone  lines  in 
Union,  Fayette,  Wayne  and  Franklin  counties,  Ind.. 
and  Butler  and  Preble  counties,  Ohio.  The  principal 
exchange  will  be  in  Liberty.  W.  A.  Bryson,  Daniel 
Rousier,  B.  M.  Grove  and  James  Allen  are  among 
the  incorporators. 

The  Amboy  Home  Telephone  Company  of  Amboy 
and  the  Uniondale  Rural  Telephone  Company  of 
Unlondale  have  increased  their  capital  stock  mate- 
rially for  the  purpose  in  each  case  of  making  im- 
provements and  extensions.  Noah  W.  King  is  presi- 
dent of  the  former  company  and  V.  M.  Hatfield  of 
the  latter. 

The  Standard  Bracket  and  Pin  Company  of  Mad- 
ison has  been  incorporated.  The  capital  is  $12,000. 
The  company  proposes  to  manufacture  and  sell  arms, 
brackets,  pins,  etc.  A.  L.  Schmldlap,  G.  W.  Cofield, 
B.  F.  Head  and  B.  F.  Law  are  the  incorporators. 

The  ordinance  granting  the  Central  Union  Tele- 
phone Company  a  franchise  to  do  a  local  business  in 
Lebanon  has  been  vetoed  by  the  mayor  on-the-ground 
that  it  failed  to  stipulate  the  price  at  which  ser\uce 
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would  be  furnished  A  new  ordinance  will  now  he 
introduced  providing  for  a  schedule  of  rates. 

The  Central  Union  Telephone  Company  has  ap- 
plied for  a  franchise  to  do  a  local  business  in  Frank- 
lin The  citizens  arc  said  to  be  satisfied  with  the 
service  given  by  the  Franklin  Telephone  Company. 
which  has  800  telephones  in  operation  and  gives 
free  connection  with  seven  Independent  companies. 
Patrons  can  talk  with  nearly  every  city  in  the  state, 
and  for  these  reasons  a  dual  system  is  meeting  with 
opposition. 

The  Indiana  Independent  telephone  men  are  en- 
couraged over  the  prospect  of  securing  long-distance 
connection  with  Chicago.  They  say  they  will  now 
nut  their  plants  in  condition  to  meet  the  require- 
ments named  by  President  Wheeler  of  the  automa  ic 
system  in  Chicago,  and  are  hopeful  of  making  the 
much-desired  and  long-delayed  connection.  b. 

Michigan  Telephone  Matters. 

Business  men  and  other  patrons  of  the  Jlichigan 
Telephone  Company  in  Benton  Harbor  and  St.  Jo- 
scoh  arc  in  revolt  because  of  the  notice  given  that 
after  the  first  of  January  a  rental  of  $30  per  year 
will  be  charged  for  telephones  m  business  houses. 
The  old  rate  is  $18.  Dissatisfaction  is  so  pro- 
nounced that  there  is  some  talk  of  the  organization 
of  an  Independent  company.  Several  months  ago 
the  Michigan  company  and  the  Twin  City  company 
effected  an  agreement  whereby. the  former  was  given 
absolute  right  to  do  business  in  St.  Joseph,  the 
latter  in  Benton  Harbor.  ,        ■        j 

The  Co-operative  Telephone  Company  has  issued 
a  circular  in  which  it  says  that  the  Bel  people 
have  reduced  rates  between  Detroit  and  Toledo  be- 
cause the  latter  are  beginning  to  feel  the  effect  ot 
the  Co-operative  comnetition.  President  \\'.  A.  JacK- 
.on  of  the  Michigan  State  Telephone  Company  is 
in  the  East  and  Genera!  Manager  Land  could  not 
be  reached,  but  General  Superintendent  H.  H.  KoD- 
in<on  said  he  does  not  think  there  has  been  any 
cut.  though  he  is  not  certain,  because  he  has  been. 
away  from  the  city  for  a  few  days.  W. 

British  Postoffice    Department  and  Vil- 
lage Telephones. 

An  account  of  an  experiment  by  the  British  Post- 
office  Department  pertaining  to  telephones  at  village 
postoffices  has  been  written  by  United  States  Con- 
sul Liefeld  at  Freiburg.  Germany.     It  is  as  foilows  : 

"An  important  experiment  which  may  have  tar- 
reaching  results  is  being  made  by  the  telegraph  de- 
partment of  the  general  postoffice  in  half  a  dozen 
villages  The  object  is  to  ascertain  if  it  is  prac- 
ticable to  make  village  postoffices  serve  the  purpose 
of  public-telephone  call  offices.  If  successful,  the  re- 
sult will  be  the  removal  of  one  of  the  disabilities 
attaching  to   life    in   villages. 

"For  the  last  six  years,  although  the  fact  is  not 
generally  known,  it  has  been  the  practice  to  use 
the  telephone,  which  officially  is  a  telegraph  instru- 
ment to  transmit  telegraph  messages  from  town 
centers  to  small  village  postoffices.  The  installation 
of  a  telephone  wire  is  cheaper  than  the  telegraph  in- 
stallation and  the  messages  can  be  sent  more  expe- 
,  ditiously  than  by  the  needle  instrument  or  the 
A-B-C  code,  the  methods  generally  .used  in  village 
postoffices.  Tlie  messages  are  written  out  and 
stamped  by  the  sender  and  are  sent  over  the  wire 
bv  the  clerk. 

'"In  the  selected  villages  it  is  now  possible  for  any 
member  of  the  public  to  ring  up  a  subscriber  and 
use  these  postoffice  telephones  in  the  ordinary  man- 
ner at  the  ordinary  rates.  Should  the  person  with 
whom  communication  is  desired  not  be  on  the  tele- 
phone Hue  the  sender  can  telephone  his  message  to 
the  nearest  postoffice  and  have  it  sent  on  by  ex- 
press messenger.  In  the  case  of  long  messages 
the  saving  in  expense  as  compared  with  sending  the 
same  message  at  telegraph  rates  will  be  very  consid- 
cr.able.  Similarly  the  town  dweller  will  be  able  to 
communicate  with  the  villager.  The  point  to  be 
decided  is  whether  this  new  arrangement  meets  a 
real    public    waiit/^ 

NEW  COMPANIES. 

The  Delmar  (Kan.)  Mutual  Telephone  Company 
has  been   incorporated. 

•  The  Blue  Rapids  (Kan.)  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $12,000. 

The  Beverly  Telephone  Company  of  Beverly,  Kan., 
has  been  incorporated  with  a  capital  stock  of  $3,000. 

P.  R.  Smith.  William  Blair  and  L.  D.  Jones  of 
W.aiceta,  Okla.,  have  incorporated  as  the  Grand  Val- 
ley Co-operative  I'elcphone  Company. 

A  company  is  being  organized  in  Covington,  La., 
for  the  purpose  of  installing  a  telephone  system. 
H.  H.  Smith  and  Paul  Labordi  are  among  those  in- 
terested. 

The  Cherokee  Telephone  Company  has  been  per- 
manently organized  at  Gaffney.  S.  C,  with  T.  G. 
McCraw.  president;  J.  V.  Whelchel,  vice-president, 
and  J.  F.  Jeffries,  secretary. 

The  Western  Telephone  Company  of  Ozark,  Ark., 
has  been  incorporated  with  ah  authorized  capital  of 
$100,000.  Among  those  interested  are  T.  F.  Maxey, 
W.  H.  Fulker  and  L.  D.  Huggins.  The  company 
proposes  to  construct  and  operate  telephone  systems. 


How   Avoid    Personal-injury    Responsi- 
bility in   Telephone    Construction 
Work    and    Maintenance.' 

Bv  Rome  C.   Stephenson. 

It  would  be  impossible  to  lay  down  a  set  of  rules 
to  govern  a  telephone  company  which,  if  faithfully 
observed,  in  the  construction  of  a  plant,  would  avoid 
responsibility  for  personal  injuries.  In  the  larger 
cities  where  it  is  necessary  to  have  a  force  of  line- 
men at  work  constantly  in  making  repairs  and  ex- 
tensions the  liability  of  some  workman  being  injured 
by  a  fall  from  a  pole  or  by  coming  in  contact  with 
a  live  wire  is  ever  present.  A  large  percentage  of 
the  injuries  sustained  by  linemen  result  from  falls 
recei\-cd  through  defective  cross-arms  which  are 
unable  to  stand  the  burden  placed  upon  them.  If 
possible  it  should  be  ascertained  that  all  cross-arms 
used  are  made  of  first-class  material,  free  from  knots 
and  decay,  but  as  they  are  usually  painted  before 
being  delivered,  loo  much  care  cannot  be  exercised 
in  the  inspection. 

The  liability  of  a  company  for  personal  injury 
received  on  account  of  a  defective  cross-arm  is  much 
greater  where  the  arm  did  not  show  an  apparent 
defect  than  where  the  defect  was  easily  observable. 
If  the  person  injured  could  by  the  exercise  of  ordi- 
nary care  have  seen  the  defect  and  the  injury  re- 
sulted from  liis  negligence,  the  case  would  be  one 
of  mutual  fault  and  the  law  would  neither  cast  all 
Ihc  consequences  upon  the  company  nor  would  it 
attempt  any  apportionment  thereof,  so  there  would 
be  no  legal  liability  on  the  part  of  the  company.  But 
where  a  lineman  is  injured  on  account  of  some 
defect  in  the  material  used  by  the  company  that 
could  riot  be  seen  prior  to  the  accident  by  the  exer- 
cise of  ordinary  care,  but  which  defect  was  known 
to  the  company,  then  tlie  law  places  upon  the  com- 
pany the  responsibility  for  the  injuries  sustained 
by  its  employe  while  engaged  in  the  performance 
of  his  duties. 

Neither  indi\iduals  nor  corporations  are  bound 
as  employers  to  insure  the  absolute  safety  of  mate- 
rial or  appliances  which  they  provide  for  the  use  of 
their  employes.  Nor  are  they  bound  to  furnish 
the  best  and  safest  or  newest  of  those  appliances 
for  the  purpose  of  securing  the  safety  of  those  wdio 
are  employed.  They  are,  however,  bound  to  use  all 
reasonable  care  and  prudence  for  the  safety  of  those 
in  their  service  by  providing  material  and  appliances 
reasonably  safe  and  suitable  for  the  use  of  the  lat- 
ter. It  is,  therefore,  important  that  all  material  to 
be  used  by  the  company  w^herein  defects  might  cause 
an  accident  for  which  the  company  would  be  liable 
should  be  carefully  and  thoroughly  inspected  by  a 
competent  and  reliable  superintendent  prior  to  its 
use. 

In  the  work  of  construction  and  extension  of  tele- 
phone lines  extraordinary  care  should  be  taken  to 
keep  the  telephone  lines,  as  far  as  possible,  away 
from  all  electric  lines  carrying  a  heavy  current,  and 
where  the  crossing  of  such  lines  by  the  telephone 
wires  is  unavoidable  it  would  be  prudent  in  erect- 
ing the  telephone  wires  to  pass  over  the  heavy-cur- 
rent lines  with  a  space  of  at  least  four  feet  between. 
In  places  where  it  is  practical  to  do  so  guard  wires 
should  be  erected  below  the  telephone  lines  as  an 
additional  measure  of  precaution. 

The  courts  have  time  and  time  again  decided  that 
the  electric-light  and  trolley  wires  should  be  erected 
in  such  manner  as  not  to  interfere  with  the  service 
of  the  telephone  system.  Where  a  telephone  com- 
pany operates  its  line  by  the  single-wire  system,  in 
which  the  earth  is  used  as  the  return  conductor  at 
the  telephone  exchange  and  at  the  houses  of  each 
of  its  subscribers,  and  the  electric  currents  required 
for  its  business  cause  no  hurtful  disturbance  of  nat- 
ural electrical  conditions,  and  where  an  electric-rail- 
way company  operates  its  road  by  the  single-trolley 
system,  in  which  it  also  uses  the  earth  as  a  return 
conductor,  but  generates  electricity  in  such  unusual 
quantities  and  applies  it  in  such  violent  and  varying 
currents  as  to  produce  an  unnatural  and  disturbed 
electrical  condition,  whereby  the  utility  of  the  tele- 
phone plant  is  destroyed  by  conduction,  the  court 
has  held  that  the  railway  company  is  liable  to  the 
telephone  company  for  damages  to  its  business. 

In  running  telephone  wires  it  is  unavoidable  in 
many  instances  to  prevent  them  from  running  near 
high-current  wires,  and  as  telephone  wires  are  liable 
to  become  loosened,  slacked  or  come  into  contact 
with  live  wires  from  other  cause,  it  would  be  pru- 
dent and  have  a  tendency  to  prevent  accidents  for 
which  a  company  would  be  liable  if  a  regular  and 
systematic  inspection  should  be  made  of  all  telephone 
wires  at  points  where  they  would  be  likely  to  come 
in  contact  with  live  wires. 

The  dead  telephone  wire  is  always  one  of  danger 
and  menace,  and  when  a  wire  is  not  in  use  it  should 
always  be  disconnected  from  the  building  and  se- 
curely fastened  up  out  of  reach  so  that  if  it  should 
become  a  live  wire  it  would  not  be  likely  to  cause 
injury.  Where  a  dead  wire  passed  over  a  trolley 
line  and  by  sagging  came  in  contact  with  it  and 
the  end  of  the  wire  had  been  allowed  to  hang  for 
several  months  within  the  reach  of  a  person  standing 
on  the  ground,  a  telephone  company  was  held  liable 
for  the  death  of  one  caused  by  contact  with  the 
loose  end. 

I.  Abstract  of  a  paper  read  at  the  convention  of  the  Inter-state 
Independent  Telephone  Association  in  Chicaeo  on  December  15th. 
The  author  is  connected  with  the  Rochester  Telephone  Company 
of  Rochester.  Ind. 


The  Rochester  Telephone  Company  of  Rochester, 
Ind.,  is  now  involved  in  litigation  to  determine 
whether  the  company  is  responsible  for  the  death 
of  a  farmer  who  was  killed  by  a  stroke  of  lightning. 
The  man  was  standing  40  feet  beyond  the  termination 
of  a  wire  fence  which  ran  down  to  the  public  high- 
way over  200  feet  away,  along  which  highway  one 
of  the  toll  lines  of  the  company  had  been  con- 
structed. After  the  man  was  killed  it  was  found 
that  a  bolt  had  also  struck  some  fence  posts  along 
the  road  several  hundred  feet  away,  and  the  tele- 
phone wire  disclosed  the  fact  that  an  electric  cur- 
rent had  also  passed  along  it,  as  the  wire  was  melted 
off  at  the  point  just  opposite  the  place  where  the 
wire  fence  connected  with  the  fence  running  along 
the  highway.  The  complaint  against  the  company 
was  drawn  upon  the  theory  that  the  lightning  first 
struck  the  telephone  wire,  which  it  followed  to  the 
point  where  it  melted  the  wire,  causing  it  to  drop 
down  upon  the  barbed  wire  and  allow  the  current 
to  pass  along  the  fence  wire  down  to  the  point 
be3'ond  which  the  man  was  killed.  For  weeks  after 
tile  accident  occurred  the  farmers  of  the  neighbor- 
hood in  discussing  the  accident  argued  that  when 
the  current  was  on  the  telephone  wire  it  became 
heated,  melted  and  severed  and  dropped  down, 
heavily  charged,  upon  the  barbed  wire,  and  was, 
therefore,  the  proximate  cause  of  the  death.  Tlic 
attorney  who  drew  the  complaint  and  the  farmers 
that  discussed  the  case  seemed  to  have  overlooked 
the  fact  that  the  stroke  of  lightning  was  instan- 
taneous and  that  no  power  on  earth  could  determine 
where  the  current  first  struck  or  that  the  erection 
of  the  telephone  lines  was  the  proximate  cause  of 
the  injury. 

It  is  only  by  unusual  vigilance,  care,  caution  and 
thoughtfulness  that  the  telephone  lines  can  be  so  con- 
structed and  maintained  as  to  reduce  the  responsi- 
bility for  personal  injuries  to  a  minimum,  but.  how- 
ever careful  and  cautious  a  company  may  be.  there 
is  always  the  likelihood  of  a  serious  accident  result- 
ing from  some  oversicbt  or  neglect  upon  the  part 
of  the  company  for  which  it  would  be  legally  liable. 


GENERAL  TELEPHONE  NEWS. 

The  South  Side  Telephone  Company  of  Hampton- 
Sidney.  Va.,  has  extended  its  lines  to  Crewe,  Va. 

H.  T.  Holverson  has  resigned  as  president  and 
secretary  of  the  Interurban  Telephone  Exchange 
Company   of  Alexandria.  Minn. 

The  Home  Telephone  and  Telegraph  Company 
intends  to  apply  to  the  trustees  of  Fresno,  Cal.,  for 
a  telephone  franchise.  If  granted,  the  company  will 
immediately  begin  the  construction  of  the  new  sys- 
tem. 

Plans  for  extensions  that  will  cost  $300,000  and 
which  are  the  first  move  in  building  lines  that  will 
practically  cover  the  entire  Puget  Sound  country 
have  been  perfected  bv  the  Independent  Telephone 
Company  ot  Seattle,  Wash. 

C.  E.  Sumner  of  Toledo,  Ohio,  has  applied  for  a 
franchise  for  an  Independent  telephone  system  at 
Spokane,  Wash.  He  agrees  to  spend  $300,000  in 
Spokane  within  three  years  if  a  franchise  is  granted 
him.  The  proposition  will  be  opposed  by  the  Sunset 
Telephone   Company. 

It  is  expected  that  at  an  early  date  the  govern- 
ment will  complete  the  telephone  line  between  Phce- 
nix  and  Livingstone,  Ariz.,  at  the  upper  end  of  the 
Tonto  storage  basin.  The  poles  have  been  on  the 
ground  for  some  time,  although  it  is  understood 
that  the  contract  for  construction  has  not  vet  been 
let. 

John  C.  Johnson,  secretary  of  the  Delaware  and 
Madison  County  Telephone  Company,  died  at  Mun- 
cie,  Ind.,  last  week.  He  was  highly  esteemed  in 
Muncie  and  as  a  token  of  regard  all  business  in  the 
city  was  suspended  during  his  funeral  and  for  a 
short  period  all  factories  and  street  cars  ceased  oper- 
ation. 

The  annual  convention  of  the  Independent  Tele- 
phone Association  of  Wisconsin  will  be  held  in  Mil- 
waukee on  January  25th  and  26th.  Headquarters 
will  be  at  the  Hotel  Pfister.  The  officers  of  the  asso- 
ciation are :  President.  Richard  Valentine  of  Janes- 
ville;  vice-president.  H.  G.  Slater  of  Waupaca;  sec- 
retary and  treasurer,  H.  C.  Winter  of  Madison. 

The  Western  Electric  Company  has  a  force  of  10 
men  at  work  installing  the  new  switchboard  for  the 
Missouri  and  Kansas  Telephone  Company  at  Wichita. 
Kan.  The  board  is  of  the  latest  model  central-energy 
type,  with  a  capacity  of  5,000.  The  total  cost  \vill 
exceed  $50,000.  The  entire  finish  of  the  board  is  of 
mahogany.  G.  H.  Keep,  electrician  in  charge  of  the 
work,' thinks  that  the  new  board  will  be  in  operation 
in  about  5o  days. 

The  city  of  Chicago  has  begun  a  suit  in  the  Cir- 
cuit Court  to  force  the  Chicago  Telephone  Company 
to  produce  its  books  for  inspection,  in  an  effort  to 
secure  an  accounting.  The  city  bases  its  demand 
for  an  accounting  on  its  agreement  with  the  company 
that  three  per  cent,  of  the  company's  gross  receipts 
should  be  paid  the  city  for  the  franchise  rights 
given  the  company.  The  dispute  is  over  the  re- 
ceipts in  the  territories  annexed  to  Chicago  since 
1SS9.  including  the  towns  of  Hyde  Park,  Cicero  and 
Lake. 


December  24,   1504 


WESTERN     ELECTRICIAN 


CORRESPONDENCE. 


Great  Britain. 

London,  ^December  10. — During  tlie  last  two  ses- 
sions of  Parliament  there  liave  been  one  or  two 
strenuous  fights  between  tramway  companies  whicli 
liave  desired  to  obtain  running  powers  over  munici- 
pal tramways  and  the  corporations  which  have  been 
entirely  opposed  to  such  an  idea.  Two  notable  cases 
have  been  Newcastle  this  year  and  Birmingham  last 
year,  both  instances  being  identical,  viz.,  companies 
coming  from  outside  districts  and  wishing  to  run 
inside  the  city.  In  the  case  of  Birmingham  the  com- 
pany lost  its  case,  but  came  to  an  agreement,  and  in 
the  case  of  Newcastle  the  corporation  lost,  and 
through  running  now  takes  place.  Beyond  what  has 
taken  place  in  Parliament,  no  statement  has  ever 
been  issued  as  to  the  historj'  of  the  movement  con- 
cerning tramway-running  powers,  but  a  paper  has 
just  been  read  before  one  of  the  tramway  associa- 
tions which  puts  the  whole  matter  in  a  very  clear 
way.  Strictly  speaking  the  whole  of  the  opposition 
of  the  Ioc.^1  authorities  has  been  due  to  a  misguided 
policy  that  no  direct  means  of  tramway  communica- 
tion should  be  afforded  its  ratepayers  outside  their 
boundaries — at  any  rate  by  co-operation  with  outside 
authorities.  This  is  exemplified  by  the  circumstance 
that  similar  difficulties  have  arisen  between  two  local 
authorities.  The  recent  action  of  Parliament,  how- 
ever, would  seem  to  have  instilled  a  more  broad- 
minded  spirit  into  local  authorities  generally,  for 
during  the  discussion  on  the  paper  above  mentioned 
a  proposal  that  a  tribunal  should  be  established  to 
decide  all  cases  where  the  question  of  running  pow- 
ers has  arisen  was  welcomed  by  a  number  of  munici- 
pal delegates.  As  a  matter  of  fact  this  is  merely 
a  common-sense  view  of  the  whole  difficulty,  and  it 
is  not  inconceivable  that  some  at  least  of  the  local 
authorities  must  now  realize  that  their  attitude  in 
the  past  has  partaken  of  the  childish. 

An  addition  has  just  been  made  to  the  large  num- 
ber of  places  of  amusement  in  London  where  elec- 
tric power  is  used  extensively  in  connection  with  the 
stage  scenic  apparatus.  The  London  Coliseum,  which 
will  be  opened  in  a  day  or  two,  is  particularly  well 
equipped,  there  being  a  number  of  motors  for  work- 
ing, among  other  things,  a  stage,  which  is  built  in 
three  concentric  revolving  rings.  The  scenery  itself 
will  be  hoisted  by  winches  worked  electrically,  and 
on  the  switchboard  there  are  nearly  100  switches. 
The  Coliseum  will  give  a  different  class  of  entertain- 
ment from  any  house  at  present  in  existence  over 
here. 

In  connection  with  the  waterpow'er  scheme  of 
electric-power  transmission  in  the  North  of  Wales 
a  large  mileage  of  electric  tramways  is  to  be  con- 
structed amid  the  beautiful  passes  and  valleys  of 
the  mountainous  district  around  Snawdon.  From 
one  point  of  view  this  would  certainly  open  up  some 
of  the  most  beautiful  scenery  in  Great  Britain  to 
thousands  w-ho  at  present  find  themselves  unable  to 
undertake  the  necessary  walking.  On  the  other 
hand,  the  ordinary  seekers  after  the  beautiful  are 
quite  convinced  that  a  sacrile.ge  w^ould  be  committed 
were  such  unsightly  things  as  tram  cars  and  trol- 
leys to  be  allowed  to  penetrate  such  sacred  districts. 
Hence  quite  an  outcrj-  is  being  raised  against  per- 
mitting these  electric  tramways  to  be  built,  although 
I  fear  it  will  avail  little,  seeing  that  a  large  portion 
of  the  necessary  parliamentary  powers  have  already 
been  obtained. 

With  the  increasing  competition  of  electric  tram- 
ways with  the  local  traffic  of  many  of  the  railways 
the  idea  of  utilizing  single-motor  coaches  for  the 
latter  and  thus  creating  a  much  more  accelerated 
service  is  largely  being  put  into  force  by  many  rail- 
way companies.  The  Northeastern  railway,  in  addi- 
tion to  its  electrified  lines  at  Newcastle,  is  running 
single  petrol-electric  coaches  upon  other  less  popu- 
lous lines,  but  a  rather  poor  efficiency,  from  the  en- 
gineering point  of  view,  is  said  to  be  obtained  from 
this  combination.  Consequently  the  Great  Northern 
Railway  Company  has  reverted  to  the  petrol  engine 
alone  for  such  w-ork,  and  an  improved  caach  fitted 
in  this  manner  is  now  running  upon  certain  urban 
lines  about  30  miles  from  London. 

The  troubles  of  the  London  County  Council  in  re- 
gard to  the  conversion  of  the  North  London  tram- 
ways to  electric  traction  would  not  appear  to  be 
diininishing.  Last  w-eek  one  of  the  borough  coun- 
rils  which  have  a  veto  in  the  matter  resolved  by  a 
majority  of  20  not  to  entertain  any  scheme  which 
entailed  the  use  of  overhead  wires.  The  council 
wished  to  adopt  the  overhead  system  and  had  hopes 
of  converting  the  borough  councils  to  this  view. 

A  bill  will  be  introduced  this  session  by  the  London 
County  Council  to  enable  the  London  borough  coun- 
cils to  undertake  the  wiring  of  consumers'  premises 
for  electric  light.  Two  years  ago  a  similar  proposal 
was  defeated  by  the  London  electrical  contractors  on 
the  ground  that  it  would  cut  into  their  business  in 
an  unfair  manner,  and  the  only  compromise  they 
are  willing  to  come  to  is  that  the  work  authorized 
under  the  above  bill  shall  be  given  out  to  contract. 
L'nless  the  council  gives  way  in  this  matter  it  will 
find  itself  involved  in  a  heavy  expense  to  fight  the 
opposition.  G- 


north  of  the  uptown  subway  station  at  Eighty-sixth 
Street. 

The  Lambert  Schmidt  Telephone  Manufacturing 
Company  of  Weehawken,  N.  J.,  has  furnished  0 
number  of  telephones  which  have  been  installed  on 
the  platforms  of  the  subway  stations.  These  tele- 
phones are  connected  with  the  Interborough  com- 
pany's central  switchboard  and  are  available  for  the 
use  of  employes  and  such  of  the  general  public  as 
have  need  of  official  information. 

Subway  Contractor  J.  B.  McDonald,  according 
to  expectation,  has  become  associated  as  a  director 
with  tlie  Metropolitan  Securities  Company.  This 
means  that  he  w-ill  be  interested  in  a  projected  East 
Side  subway  in  rivalry  of  that  of  the  Interborough 
company.  ^  Mr.  McDonald  states  that  the  West  Side 
tunnel  which  he  constructed  has  not  solved  the  prob- 
lem of  rapid  transit,  and  he  foreshadows  an  inde- 
pendent East  Side  subway  to  be  built  by  the  Metro- 
politan Street  Railway  Company.  Mr.  McDonald 
has  also  become  identified  with  the  Port  Chester 
Railway  Construction  Companj',  which  hopes  to  have 
its  cars  running  into  New  York  in  two  years  time. 
This  company  was  organized  this  week  with  a  cap- 
ital of  $1,500,000,  paid  up. 

The  old  "Steinway"  tunnel,  which  was  begun 
in  iSgo  by  Messrs.  Steinw-ay,  the  piano  manufac- 
turers, who  built  the  trolley-railroad  system  of  Long 
Island  City,  and  was  blocked  through  damage  cases 
resulting  out  of  a  fatal  explosion  of  dynamite,  is 
now  to  be  taken  up  and  completed  by  the  Interbor- 
ough Tunnel  Company,  of  which  August  Belmont 
is  the  head. 

The  Supreme  Court,  at  the  instance  of  William 
R.  Hearst,  has  granted  an  injunction  restrainin.g 
the  city  paj-ing  any  money  to  the  lighting  companies 
under  recent  contracts.  This  means  that  the  com- 
panies will  have  to  sue  the  city  for  their  money 
an3  produce  evidence  on  the  subject  of  actual  costs. 
The  friends  of  the  Consolidated  Gas  Company 
spoke  out  on  Tuesday  last  in  the  controversy  over 
the  cost  of  lighting  and  declared  that  the  company 
would  be  obliged  to  keep  up  its  prices  to  offset  the 
special  franchise  taxes  of  more  than  $600,000  a  year. 
Mayor  McClellan  has  veered  around  to  a  qualified 
approval  of  establishing  a  municipal-lighting  plant. 
There  is  a  plan  under  way  on  the  part  of  the  capi- 
talists of  the  Interborough  Construction  Company 
to  supply  the  city  with  cheap  light  at  $90  per  arc 
light.  This  would  mean  a  reduction  of  $750,000 
a  year  in  the  city  budget.  This  company  through  its 
big  power  house  at  Fifty-ninth  Street  and  also 
through  its  control  of  the  subway  and  elevated  lines 
could  install  a  system  of  electric-lighting  wires  on 
short  notice. 

Electricity  will  probably  replace  steam  in  all  the 
suburban  belt  of  the  New  York  Central  during  next 
year.  The  plans  include  the  building  of  a  new  under- 
ground station  about  20  feet  below  the  surface  of 
the  street  for  connections  with  the  rapid-transit 
subway,  and  the  proposed  Belmont  tunnel  under 
East  Forty-second  Street  to  Long  Island  City. 
W'here  a  connection  will  also  be  made  with  the  New 
York  and  Queens  County  Railroad   system. 

The  Manhattan  and  Bronx  Electric  Company  of 
New  York  has  been  incorporated  at  Albany.  Its 
capital  Is  $10,000  and  the  directors  are  Willis  B. 
Richards,  New  Rochelle;  John  S.  Clark  and  James 
C.  Stafford,  both  of  Brooklyn. 

There  were  a  few  electrical  novelties  at  the 
Business  Exhibition  at  Madison  Square  Garden  this 
week.  A  new  model  of  the  Universal  adding 
machine  w-as  shown,  operated  by  a  1-20  horsepower 
motor.  A  similar  motor  was  attached  to  a  "comp- 
tograph."  The  De  Veau  Telephone  Manufacturing 
Company  of  27  Rose  Street,  New  York,  showed 
several  forms  of  automatic  telephones,  and  the  Oliver 
Manufacturing  Company  of  Philadelphia  showed  its 
Equipoise  telephone-holder,  attachable  to  desks  in 
awkward  places.  The  Equipoise  is  used  in  the  post- 
office  at  Washington,  D.  C.  There  were  also  some 
speed  contests  for  telegraphers  and  a  practical  de- 
monstration of  the  typewriting  telegraph.  Among 
the  telegraphers  who  entered  for  the  contests  were 
W.  M.  Gileson,  J.  P.  Gallagher,  C.  P.  West  and  Miss 
K.  Stetson,  all  of  the  Postal  company,  and  Miss 
Marmion  of  the  Western  Union.  Andrew  Carnegie 
has  offered  a  gold  medal  for  next  year's  contests. 

D.  W.  W. 


New  York. 


New  York,  December  17. — A  flood  tied  up  the 
trains  in  the  subway  on  Wednesday  morning  through 
the   bursting    of    a    36-inch    water   main    100    yards 


New  EnKland. 

Boston,  December  17. — The  Western  Massachusetts 
Street  Railway  Company,  which  sought  special  privi- 
leges and  a  special  charter  at  the  last  session  of  the 
state  Legislature,  has  taken  out  a  charter  this  week 
under  the  general  laws  relating  to  street-railway 
incorporation,  and  is  capitalized  for  $300,000.  It  will 
be  40  miles  long,  running  from  Westfield  to  Lee. 

In  spite  of  strenuous  objections  by  the  Boston 
and  Maine  railroad  and  the  Boston  and  Northern 
Street  Railway  Company,  whose  lines  will  be  paral- 
leled to  a  considerable  extent  by  the  proposed  new 
Boston  to  Haverhill  trolley  company,  which  has  been 
seeking  permission  to  enter  the  field,  the  Mass.i- 
chusetts  railroad  commissioners  have  approved  the 
project  and  intimate  their  readiness  to  authorize  tlie 
building  of  the  road  when  certain  necessary  condi- 
tions  have  been  complied   w-Ith. 

The  Lowell  and  Boston  Street  Railway  Company 
will  be  sold  at  auction  on  December  2rst  at  Woburn. 
subject  to  a  mortgage  of  $250,000  held  by  the  Federal 
Trust  Company  of  Boston.  Tiie  road  has  been  In 
receivers'    hands    for  a  nutnber   of   months. 


Hon.  William  E.  Barrett,  tlie  largest  stockliolder 
m  the  Templeton  Street  Railway  Company,  pur- 
chased the  road  on  Saturday  last  at  a  foreclosure 
sale  for  $100,000. 

The  American  Loan  and  Trust  Company,  liolder 
of  $200,000  bonds  of  the  Hampshire  and  Worcester 
Street  Railway  Company,  for  which  a  receiver  was 
sought  a  short  time  ago  by  William  E.  Swindell 
and  others,  has  filed  a  petition  to  intervene  and 
for  leave  to  file  a  bill  of  foreclosure  of  a  mortgage 
made  by  the  company  to  the  complainant  as  trustee. 
The  case  comes  up  the  first  Monday  in  January. 

The  annual  report  of  the  Massachusetts  Electric 
Companies  says  that  weather  conditions  in  the  last 
year  were  the  most  trying  and  unsatisfactory  known 
smce  street  railways  have  played  any  considerable 
part  m  the  transportation  of  the  public.  The  con- 
solidated income  account  for  the  year  ended  Sep- 
tember 30th  shows:  Gross  earnings,  $6,380,863; 
operating  expenses,  $4,479,520;  interest,  rent  and 
taxes,  $1,462,626;  dividends,  $466,003;  deficit,  $27,- 
286.  The  president,  in  his  report,  said  that  the  new 
turbine  power  house  at  Newport  was  working  sat- 
isfactorily. 

Telegraphers  in  the  employment  of  the  Boston  and 
Maine  Railroad  Company  have  been  granted  an  in- 
crease in  wages,  and  more  satisfactory  working  con- 
ditions at  an  increase  of  about  $37,000  in  the  rail- 
load's  annual  expenses. 

A  great  scramble  to  secure  additional  street-rail- 
way franchises  will  take  place  before  the  next  ses- 
sion of  the  General  Assembly  of  Connecticut.  Es- 
tablished trolley  corporations  will  apply  for  extended 
privileges,  and  new  enterprises  which  will  seek  in- 
corporation and  charters  are  springing  up  in  all 
sections  of  the  state. 

The  bill  in  equity  brought  in  January,  1903,  by 
Charles  G.  Kidd  of  Kirriemuir,  Scotland,  and  G. 
Henry  Whilcomb  of  Worcester  against  the  New 
Hampshire  Traction  Company,  New  York  Security 
'and  Trust  Company,  the  Massachusetts  Trust  Com- 
pany of  Connecticut  and  Wallace  D.  Lovell, 
came  on  for  trial  before  Judge  Peaslee  on  Mondav 
last.  The  plaintiffs  claim  that  they  were  creditors 
of  the  Massachusetts  Construction  Companv  of  Con- 
necticut and  Mr.  Lovell  to  the  amount  of  $2.44,000. 

Southeastern  States. 

Charlotte,  N.  C,  December  17.— It  is  reported  that 
investigations  have  been  made  by  a  syndicate  of 
New  York  banking  houses  of  the  franchises  and 
charters  of  the  United  Railways  and  Electric  Com- 
pany at  Baltimore,  Md,,  and  that  if  the  property  in 
Baltimore  Is  secured  several  million  dollars  may 
be  spent  in  improving  the  system. 

The  county  commissioners  have  granted  the  fran- 
chise asked  by  the  Raleigh  and  Durham  (N.  C.) 
Traction  Company.  The  Raleigh  Chamber  of  Com- 
merce has  also  endorsed  the  proposition  to  build 
this   2S-mile  electric  line. 

J.  B.  MtClary,  w-ho  recently  resigned  the  manage- 
ment of  the  railway  department  of  the  Birmingham 
(Ala.)  Railway,  Light  and  Power  Company,  has 
accepted  the  position  of  general  manager  of  the 
company  at  Sheffield,  Including  the  public  utilities 
of  that  town,  and  Tuscumbia  and  Florence. 

It  is  given  out  that  the  directors  of  the  Baltimore, 
Sparrows  Point  and  Chesapeake  Railway  Companv 
and  the  executive  committee  of  the  United  Railways 
and  Electric  Company  have  ratified  the  sale  of 
$1,700,000  4?/2-per  cent,  bonds  of  the  Sparrows  Point 
company  to  the  banking  firm  of  Dominick  &  Doni- 
Inick  of  New  York  and  a  syndicate  formed  by  J. 
William  Middendorf  of  Baltimore.  The  bonds'  are 
part  of  a  $2,000,000  issue  and  are  a  first  lien  on  the 
property  of  the  Sparrows  Point  company,  the  United 
Railways  and  Electric  Company  having  leased  the 
property  for  a  long  term. 

The  Murphy  Electric  Light  and  Power  Company 
of  Murphy,  N.  C,  has  lieen  chartered  with  a  paid-in 
capital  of  $6,000.  The  incorporators  are  A.  J.  Gen- 
try, S.  W.  Lovingood.  R.  'V.  Swain  and  others. 

The  Hampton  Roads  (Va.)  Railway  and  Electric 
Company  has  secured  entrance  into  Old  Point  and 
the  government  reservation,  and  the  first  car  was  run 
on  the  new  line  recently. 

George  L.  Upshur,  representing  the  American 
Monorail  Company,  has  made  arrangements  w-ith  the 
Richmond  Electrical  Company  of  Manchester,  '\'a., 
for  the  building  of  the  first  motor  for  the  line  be- 
tween Baltimore  and  Washington.  The  track  be- 
tween the  cities  named  has  been  partly  laid  and  the 
stockholders  are  said  to  entertain  no  doubts  as  to 
the  feasibility  of  the  plan  for  operating  the  road  and 
lliat  a  five-minute  service  between  Washington  and 
Baltimore  may  be  eventually  secured  by  the  mono- 
rail system.  L. 


Ohio. 

Cleveland,  December  17. — An  order  to  abolish 
through  car  lines  has  been  presented  to  the  Cleve- 
land Board  of  Public  Safety  by  the  Cleveland  Elec- 
tric Railway  Company.  Under  ,the  present  arrange- 
ment the  tracks  about  the  Square  become  congested 
morning  and  evening,  and  the  plan  is  to  break  all 
lines  at  that  point.  The  safety  board  seems  to  be 
unwilling  to  allow  this  change  unless  it  is  accom- 
panied by  a  reduction  in  fare.  As  the  cars  now 
run  a  passenger  may  go  almost  any  place  for  one 
fare,  including  a  transfer.  The  argument  is  now 
made  that  where  passengers  ride  only  to  the  Square 
a    reduction    should    be    made,    but    if    the.v    take    a 
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transfer  entitling  them  to  complete  their  trips  on 
other  lines,   then  the   full   fare   may  be   charged. 

In  October  the  Toledo  and  Western  handled  497 
standard  freight  cars,  in  comparison  with  315  in 
October.  1903.  This  indicates  a  handsome  growtli 
in  the  freight  business  of  the  road. 

Arrangements  between  the  Da>'ton  and  Western 
:ind  the  Indianapolis  and  Eastern  have  been  made 
for  a  through-car  senice  between  Dayton  and  In- 
dianapolis. It  has  been  possible  for  some  time  to 
make  the   trip  by  changing  cars  at   Richmond. 

Last  Wednesday  a  parly  of  Indianapolis  business 
men  visited  Cincinnati  and  other  Ohio  cities  on  an 
inspection  trip,  with  a  view  to  gaining  information 
on  the  advisability  of  adopting  an  interchangeable 
mileage  book,  to  be  used  in  connection  with  the  01iio 
association  roads.  It  is  possible  that  the  Ohio  In- 
leriirban  .Association  m.\v  develop  into  something  like 
the  Central  Passenger  .Association  so  far  as  that  phase 
of  the  business  is  concencd.  The  visitors  were  enter- 
tained at  lunch  at  the  Queen  City  Club  by  President 
Kelsey  Schoepf  of  the  Cincinnati  Traction  Company. 

While  the  report  has  not  been  substantiated,  it 
is  said  the  Uake  Shore  Electric  Railway  Company 
will  shortly  apply  for  membership  in  the  Central 
Passenger  .Association.  This  will  bring  about  a  de- 
cision on  the  part  of  the  steam  roads  as  to  whether 
they  will  affiliate  in  any  way  with  the  electric  line.';. 
The  Lake  Shore  Electric  had  a  working  arran.ge- 
mcnt  with  the  Clover  Leaf  on  St.  Louis  fair  business 
for  a  time.  It  also  has  a  siwcial  arrangement  with 
the  Baltimore  and  Ohio  on  the  Sandusky  division. 
Attempts  to  arrange  witli  the  Wheeling  and  Lake 
Erie.    Pennsylvania    and    some    other    lines    failed. 

In  connection  with  the  proposed  through-car  serv- 
ice between  Cleveland  and  Detroit,  to  be  inaugu- 
rated by  the  Lake  Shore,  it  is  said  that  sleeping 
cars  have  also  been  considered,  but  it  has  been  found 
that  a  sleeper  would  not  pass  through  a  number  of 
bridges  and  that  the  tracks  are  so  close  togeth.^r 
in  Cleveland  and  Toledo  that  it  could  not  pass  other 
cars  by  about  five  inches.  It  is  believed  that  sleepers 
on  most  trolley  roads  are  impractical  at  present  for 
that  reason,  but  it  is  evident  that  the  road  must  be 
rearranged   to   accommodate    them    at    some    time. 

The  lighting  committee  of  the  Toledo  City  Council 
has  recommended  the  ordinance  granting  the  East 
Side  Heating  and  Lighting  Company  a  franchise  to 
operate  over  a  territory  covering  about  half  of  the 
&st  Side.  The  company  agrees  to  build  a  plant 
costing  not  less  than  $50,000.  and  heat  and  light 
all   the  citj-  buildings  in  that  section. 

.\  special  committee  of  the  City  Council  of 
Youngstown  has  decided  to  recommend  the  issue 
of  $100,000  bonds  for  the  purpose  of  building  an 
electric-light  plant.  O.  M.  C. 

Indiana. 

Indianapolis,  December  17. — The  Indianapolis  and 
Northwestern  Traction  Company  carried  971.C00 
people  during  tlie  first  year  of  operation,  an  aver- 
age of  2,600  a  day.  T-his  is  16  times  the  tributary 
population  of  the  cities,  towns,  villages  and  rural  dis- 
tricts for  three  miles  on  each  side  of  the  right-of- 
way  outside  of  Indianapolis. 

Experiments  of  importance  in  the  solution  of  elec- 
tric-railway problems  are'Zto  be  conducted  during 
the  next  few  months  in  .Anderson  and  on  the  lines 
of  the  Indiana  Union  Traction  Company.  They  will 
be  the  final  work  of  the  electric-railway  test  com- 
mission of  the  Louisiana  Purchase  Exposition.  Next 
week  a  car  of  interesting  equipment  will  be  run 
over  the  lines  of  the  road  to  make  the  records  in 
the  series  of  experiments.  The  experts  in  charge 
will  ascertain  the  elements  and  effects  of  resist- 
ance, principally  from  air,  when  the  car  is  at  high 
speed.  A  flat  car  to  carry  the  interurban  car,  built 
of  steel  expressly  for  this  test,  will  he  mounted 
upon  Baldwin  trucks  equipped  with  four  motors  of 
;;oo-horsepower  capacity.  Upon  the  fiat  car  will  be 
placed  the  body  of  an  interurban  car  mounted  upon 
four  pairs  of  small  wheels  carried  in  ball  bearings, 
the  wheels  rolling  upon  rails  spiked  to  the  flat  car. 
When  the  commission  completes  its  experiments 
on  the  Indiana  Union  Traction  lines  it  will  be  able 
to  state  accurately  the  effect  of  all  pressure  or  re- 
sistance that  an  interurban  electric  car  encounters 
when  at  full  speed.  There  will  be  a  report  also  on 
tests  of  motors,  gearing  and  other  apparatus.  "The 
work  to  be  done  is  the  most  important  part  of  the 
task  laid  out  by  the  commission,  and  for  it  much 
preparation  has  been  made,"  said  Prof.  H.  H.  Norris 
of  Cornell  University.  A  radical  plan  has  been 
devised  for  measuring  directly  the  several  com- 
IJonents  of  car  resistance.  This  plan  was  approved 
by  all  the  engineers  who  have  been  consulted  in 
regard  to  it,  and  all  agree  that  the  investigation  is 
by  all  means  the  most  important  to  whicli  the  com- 
mission can  devote  its  efforts.  The  work  is  under 
the  direction  of  Professor  Goldsborough  of  Purdue 
University,  who  was  chief  of  the  electrical  depart- 
ment at  the  exposition  and  chairman  of  the  execu- 
tive committee  of  the  Electric  Railway  Test  Com- 
mission. Professor  Norris  of  Cornell  and  Professor 
Swensen  of  the  University  of  Wisconsin  are  here  to 
superintend  the  test.  Electric  students  and  inter- 
iir1>an  railway  men  are  also  interested  in  witnessing 
the  tests.  The  cost  of  the  experiments  or  tests  is 
being  shared  jointly  by  the  large  electric  lines  of 
the  country. 

Indiana  electric-railway  men  are  greatly  elated 
over  a  recent  decision  of  the  New  York  Court  of 
.Appeals    holding    that    the    steam    roads    may    not 
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refuse  to  deliver  loaded  freight  cars  to  the  electric 
lines.  This  case  is  identical  with  the  Big  Four- 
Plainfield  case,  and  it  is  confidently  expected  that  the 
Indiana  courts  will  make  an  equally  favorable  ruling. 
The  incident,  however,  has  created  a  demand  for 
legislation  and  a  bill  is  now  being  prepared. 

The  first  hearing  on  the  petition  of  the  Indianapo- 
lis, Newcastle  and  Toledo  Traction  Company  for 
an  independent  entrance  to  Indianapolis  was  heard 
this  week.  The  Terminal  company  opposes  the  peti- 
tion and   the  fight  promises  to  b**  strenuous. 

The  promoters  of  the  Geneva  Traction  Company 
report  that  their  line  to  be  constructed  between 
Marion,  Ind..  and  Celina,  Ohio,  has  been  financed 
and  work  will  begin  in  the  spring.  The  line  will 
traverse  a  rich  part  of  the  country  and  through 
the  heart  of  the  oil  belt.  The  estimated  cost  is 
$2,000,000. 

A  representative  parly  of  Indianapolis  business, 
professional  and  interurban  men  made  a  most  no- 
table and  extensi\-e  tour  of  Indiana  and  Ohio  electric 
lines  during  this  week  e\'er  attempted  before.  The 
men  were  guests  of  rhe  Indianapolis  and  Eastern 
Electric  Railway  Company  and  car  No.  15.  in  charge 
of  J.  W.  Chipman,  genera!  manager,  carried  the  party 
over  nearly  Soo  miles  of  electric  road.  The  possibili- 
ties of  interurban  travel  from  Indianapolis  eastward 
were  demonstrated  so  thoroughly  that  already  ar- 
rangements are  being  made  for  through  service,  in- 
terchangeable tickets  and  traffic  agreeinents.  While 
the  party  was  in  Ohio  the  Richmond  Interurban 
Company  lowered  the  grade  under  the  low-  railroad 
bridge  in  Richmond  so  as  to  permit  the  Indiana 
interurban  cars  to  pass  under  witliout  trouble,  and 
thus  a  contention  of  a  year's  standing  w-as  removed 
in  a  few  hours'  time  and  at  small  cost.  There  will 
eventually  be  through  service  from  Indianapolis  to 
Columbus   and   Zanesville.    Ohio.  S.    S. 


Michigan. 


Detroit,  December  17. — It  is  authoritatively  stated 
that  there  is  no  truth  to  the  story  that  the  Michigan 
Central  Railroad  Company  contemplates  the  pur- 
chase of  the  Jackson-Bpltle  Creek  electric  line. 

The  Lansing  Business  Men's  .Association  will  hold 
a  meeting  for  the  purpose  of  securing  aid  to  the 
project  of  building  an  electric  line  to  Pine  Lake,  a 
resort  about  nine  miles  distant  from  the  city.  The 
Lansing  and  Suburban  Traction  Company  wants 
$10,000  for  completing  tlie  project.  .A  line  has  been 
in  operation  to  the  Michigan  .Agricultural  College 
grounds  for  several  years,  three  miles  in  length,  and 
it  is  proposed  to  make  the  extension  from  the  col- 
lege grounds 

Electrical  Workers  Local  L^nion  No.  133  gave  its 
second  annual  ball  and  electrical  display  in  Strass- 
burg's  Academy  on  Wednesday  e\'ening.  The  hall 
was  beautifully  illuminated,  2,500  electric  lights  being 
used  for  the  purpose. 

-Alderman  Ma.x  C.  Koch  will  ask  the  corporation 
counsel  for  an  opinion  relative  to  the  power  of  the 
Common  Council  to  regulate  the  rates  of  the  Edison 
Illuminating  Company.  A  citizen  maintains  that  the 
present  system  of  rates  as  charged  by  the  company 
for  illuminating  purposes  is  unjust. 

Theron  W.  Atwood,  commissioner  of  railroads  of 
Michigan  during  the  las'  two  years  of  Gov.  Bliss' 
administration,  has  been  reappointed  by  Go\'ernor- 
elect  Warner.  Commissioner  .Atwood  has  jurisdic- 
tion in  the  state  over  electric  lines  in  certain  cases. 
The  line  of  campaign  to  be  followed  by  the  Detroit 
United  when  its  franchises  on  the  principal  streets 
of  Detroit  begin  to  expire  is  suggested  in  a  circular 
issued  for  the  sale  of  $8,200,000  worth  of  the  com- 
pany's bonds,  which  is  accompanied  by  a  letter  signed 
by  President  Hutchins.  The  company  holds  long- 
term  franchises  on  parts  of  its  lines,  granted  by  town- 
ship boards  before  these  parts  of  the  city  were  an- 
nexed and  wdiich  \Nere  sustained  by  the  courts. 
With  these  stub-end  franchises  to  use  as  a  club  on 
the  city,  the  company  may  force  the  community  to 
give  it  an  extension  of  its  rights  on  downtown 
thoroughfares.  President  Hutchins  calls  attention 
to  the  fact  that  the  company  charges  only  one  fare 
on  Jefferson  Avenue  for  a  trip  covering  three  dif- 
ferent franchises,  on  which  it  could  charge  three 
fares,   if  it   cared    to    insist   upon   its   legal   rights. 

The  Detroit,  Monroe  and  Toledo  Short  Line  may 
soon  announce  direct  electric  service  to  Cleveland. 
A  special  car  carrying  officers  of  the  road  made  the 
trip  Thursday.  Vice-president  C.  .A.  Black  says : 
"Our  road  has  lost  some  business  through  passen- 
gers having  to  change  at  Toledo.  If  we  find  the 
through  service  practicable,  we  shall  make  some 
traffic  arrangement  with  the  Everett  and  Moore 
people,  who  operate  the  line  between  Cleveland  and 
Toledo."  The  actual  running  time  between  the  two 
cities,  including  all  stops  except  Toledo,  was  six 
hours.  The  run  from  Cleveland  to  Toledo  took 
four  hours  and  from  the  Boody  House  in  Toledo 
to  the  Russell  House  in  Detroit  two  hours.  As 
soon  as  the  details  can  be  worked  out,  the  company 
will  inaugurate  a  through  service  between  Detroit 
and  Cleveland  with  the  schedule  time  between  the 
center  of  the  two  cities  placed  at  seven  hours. 

C.  G.  W. 
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-A  vigorous  fight  will  be  made  against  granting  such 
a   franchise,  it  is  said. 

The  Interurban  Railway  Company  of  Des  Moines, 
Iowa,  proposes  to  build  a  line  from  that  city  to 
Eldora. 

The  Cascade  Milling  Company  of  Sioux  Falls. 
S.  D.,  will  replace  the  six  dynamos  in  its  electric 
plant  with  one  large  generator,  which  will  mean 
a  doubling  of  the  plant's  capacit.v. 

The  -Apple  River  Power  Companv  has  suspended 
work  for  the  winter  on  its  new  power  plant  at 
Somerset,  Wis.,  from  which  electric  power  is  to  be 
brought  to  Stillwater,  Minn.  The  dam  and  build- 
ings are  practically  completed  and  the  machinery 
will  be  installed  early  in  the  spring. 

A  new  electric-light  franchise  is  being  considered 
by  the  council  at  Aberdeen,  S.  D.  It  is  said  to  be 
the  most  favorable  to  the  city  of  anv  franchise  in 
the   Northwest. 

Preliminary  surveys  have  been  made  for  a  trolley 
line  from  the  Twin  Cities  to  Faribault,  Minn  a 
distance  of  about  65  miles.  If  built,  the  new  line 
will  connect  with  the  Twin  Citv  Rapid  Transit 
Company's  lines. 

The  new  electric-light  plant  at  West  Point,  Iowa 
has  been  completed  and  the  plant  is  now  in  operation 

It  IS  reported  that  a  branch  interurban  line  wili 
be  built  from  Sioux  City,  Iowa,  to  Audubon,  where 
It  will  connect  with  the  new  line  to  be  built  from 
Des  Moines  to  Council  Bluffs. 

George  Horn  has  sold  his  electric-lighting  plant 
at    Cavalier,    N.   D.,    to   James   Lang. 

-A  contract  has  been  granted  at  Fairfield,  Iowa 
tor  a  new   electric-light  plant. 

^xA,  "'=»:,,?k<^<ric-light  plant  is  being  installed  £t 
Wi.thee.  Wis.  It  is  owned  by  Robert  Hemphill  of 
Neillsville.  ^ 


Northwestern  States. 

Minneapolis,  December  17. — A  new  independent 
light  and  power  company  will  ask  for  a  franchise 
at  La  Crosse,  Wis.    It  will  be  capitalized  at  $200,000. 


Pacific  Slope. 

San  Francisco,  December  16.— The  Current  Powe- 
Company  lia^  been  incorporated  at  Seattle  Wash 
with  a  capital  stock  of  $2,000,000.  The  incorpo- 
lators  are  Edgar  Courtwright,  W.  H.  Boothroyd. 
Guy  C.  Hamilton.  W.  Harry  Boothroyd  of  Tacoma; 
Wash  J.  p  Hanbury,  J.  R.  arman  and  Philli-, 
Wheeler  of  Seattle.  Seattle  is  the  principal  plac- 
of  business. 

Tlie  La  Grande  Electric  Light  Company  and  the 
(-ove  Power  Company  of  La  Grande,  Ore,  have 
con.sohdated  and  incorporated  under  the  name  of 
the  Grande  Ronde  Electric  Company.  The  directors 
are  Waller  Pierce,  J.  A.  Thronson,  T.  H.  Crawford, 
'-'?,,'','^"'=?,  Crawford  and  T.  R.  Berry  of  Union.  Ore 
Ihe  Electric  Supply  Companv  has  been  incorpo- 
rated at  Sacramento,  Cal.,  by  Joseph  C.  Hobrecht, 
L.  V.  Schneider,  H.  G.  Mav  and  others.  The  capi- 
tal stock  IS  $10,000.  The  company  is  formed  to  take 
over  and  purchase  the  business  of  which  C.  V 
Schneider  is  the  ow-ner. 

J.  F.  Parkinson,  president  of  a  corporation  com- 
posed chiefly  of  eastem  capitalists,  has  closed  nego- 
tiations with  the  Santa  Clara  and  San  Jose  Railway 
Company  at  San  Jose,  Cal..  for  the  purchase  of  the 
Santa  Clara  and  San  Jose,  -Alum  Rock  Park  and 
tributary  lines.  It  is  the  intention  to  build  a  trunk 
line  from  San  Mateo  to  Redwood  City,  thence  t(j 
Palo  Alto,  thence  to  Mayfield.  A'lountain  Vhw.  Sun- 
nyvale, Santa  Clara.   San  Jose  and  Gilroy. 

It  is  reported  that  the  Southern  Pacific  Railroad 
Company  may  install  an  electric  plant  at  Dunsmuir 
Cal. 

The  Washington  Water  Power  Companv  is  plan- 
ning on  the  construction  of  a  branch  electric  line 
to  Silver  Lake,  in  connection  with  the  Medical  Lake 
system.  In  addition  to  the  Silver  Lake  branch,  the 
company  has  applied  for  a  franchise  through  Medi- 
cal Lake,  Wash.,  10  the  western  city  limits.  It  is 
expected  that  the  .Medical  Lake  line  will  be  ready 
for  cars  by  the  first  of  June. 

The  Pacific  Electric  Railway  Coinpany  will  ex- 
pend about  $2,ooo.oco  in  a  direct  line  to  Covina  from 
Los   -Angeles,    Cal. 

A  representative  of  T.  H.  Warford  and  William 
Redaker  of  Ballard,  Wash.,  has  asked  the  council 
of  Sumas,  Wash.,  for  a  franchise  to  operate  an  elec- 
tric-light plant  in  the  town  of  Sumas  for  a  period 
of  50  years. 

H.  E.  Huntington  has  purchased  the  controlling 
interested  in  the  Pacific  Electric  and  the  Los  -An- 
geles Interurban  Railway  Company  at  Los  -Angeles. 
Cal. 

The  Consolidated  Heat,  Light  and  Power  Com- 
pany has  been  incorporated  at  San  Francisco  by 
William  Thomas.  Mark  L.  Gerstle,  Robert  N.  Frick 
and_  others.     The    capital    stock   is   $300,000. 

The  electric  power  olr.ut  of  the  Eureka  Lighting 
Company  at  Eureka.  Cal..  was  destroyed  by  fire  on 
December  I3tli.  Five  d.vnamos  and  other  machinery 
were  destroyed.  The  loss  is  $30,000,  with  insurance 
at  $17,000. 

Warren  Gillespie  has  applied  to  the  council  of 
Los  -Angeles,  Cal.,  for  a  franchise  for  an  electric 
street  railway  commencing  at  the  intersection  of 
Wilshire  Boulevard  and  Commonwealth  Avenue,  Los 
-Angeles. 

Preliminary  surveys  for  the  Salem-Liberty-Rosc- 
dale  electric  line  have  been  commenced  by  Surveyor 
Herrick.  Mayor  F.  W.  AVaters  of  Salem.  Ore.,  who 
is  at  the  head  of  the  new  company,  states  that  the 
road  will  be  bi'iit  if  proper  assistance  can  be  secured 
from  the  people. 

The  restraining  order  preventing  the  adoption  and 
publication  of  an  ordinance  granting  L.  U.   Brewer 
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p.n  eleclric-Iight  franchise  at  Seattle.  Wash.,  has  been 
dissolved.  Mr.  Brewer  has  been  given  30  daj's  to 
accept  the  franchise  and  agrees  to  pay  $1,000  for  the 
privilege  of  operating  a  lighting  sj-stem  in  Seattle, 
giiaranteeing  to  liave  2,500  i6-candlepower  lights 
ready  for  use  inside  of  six  months.  He  will  prob- 
ably turn  the  franchise  over  to  the  Seattle  Electric 
Company,  which  will  run  a  service  line  from  its 
plant. 

J.  McDowell  of  Deer  Park.  Wash.,  has  made  ap- 
plication for  a  franchise  to  establish  and  operate  an 
electric-light  plant  in  Reardan,  Wash.  The  ordi- 
nance before  the  council  will  no  doubt  be  finally 
passed  at  the  January  meeting.  The  plant  will  prob- 
ably be  in  operation  by  March  ist.  A. 


PERSONAL. 


August  Belmont  succeeds  the  late  Senator  Hanna 
as  president  of  the  National  Civic  Federation.  His 
election  occurred  on  December  15th,  and  the  fact  was 
announced  by  H.  H.  \'reeland. 

John  T.  Nyhan,  formerly  superintendent  of  the 
Macon  (Ga.)  Railway  and  Light  Company,  has  been 
appointed  general  manager  by  the  board  of  directors 
to  succeed  J.  H.  Hertz,  who  has  been  compelled  to 
retire  on  account  of  poor  health. 

Friends  of  Mr.  T.  C.  Penington,  secretary  of  the 
American  Street  Railway  Association,  will  deeply 
sympathize  with  him  in  the  loss  of  his  son,  Mr. 
Charles  R.  Penington.  who  died  in  Arizona  on  No- 
vember 30th.  The  decedent  was  the  paymaster  and 
cashier  of  the  Chicago  City  Railway  Company,  by 
which  he  had  been  emploj'ed  for  more  than  20  years. 
He  leaves  a  widow  and  two  children. 

C  C.  Lewis,  who  for  the  last  two  j^ears  has  occu- 
pied the  position  of  chief  engineer  of  the  Schenec- 
tady Railway  Company,  will  sever  his  connection 
with  that  company  on  January  i,  1905.  when  he 
will  sail  for  London  to  enter  the  cmplovmcnt  of 
J.  G.  White  &  Co.  Mr.  Lewis  has  been  engaged 
principally  to  lake  charge  of  the  work  to  be  carried 
out  by  the  company  at  jronteviden,  Uraguay,  in 
electrifying  the  street  railway's  at  that  place.  He 
has  had  an  extended  experience  of  over  15  years 
in  railway  work. 

William  R.  Chapman,  the  new  manager  of  the 
Western  L^nion  Telegraph  Company  at  St.  Paul. 
Minn.,  is  a  native  of  Canada,  having  been  born  in 
Brighton.  Ont.,  in  June,  1864.  He  commenced 
telegraphing  in  Canada  in  1879  and  held  many  posi- 
tions before  going  to  Buffalo,  N.  Y.  In  1883  he 
came  to  Illinois  and  wis  engaged  with  the  Western 
Union  at  Jacksonville  and  Chicago.  Later  he  became 
manager  for  the  company  at  La  Crosse,  Wis.,  hold- 
ing the  position  for  19  years,  until  he  was  promoted 
to  the  St.  Paul  office. 

Calvert  Townley  has  received  the  appointment  of 
assistant  to  President  Charles  S.  Mellen  of  the  Con- 
solidated Railway  Company,  closely  allied  w-ith  the 
New  York.  New  Haven  and  Hartford  railroad, 
which  controls  extensive  trolley  interests  through- 
out the  state  of  Connecticut.  Mr.  Townley  has  been 
general  agent  of  the  Westinghouse  Eleciric  and 
Manufacturing  Company  at  New  York  and  helped 
in  the  equipment  of  the  Boston  elevated  system,  the 
Brookh-n  elevated  and  surface  systems,  and  the 
Manhattan  and  subw'ay  systems  of  New  York  city. 

Mr.  O.  A.  Stranahan  has  been  appointed  manager 
of  the  power  department  of  the  Allis-Chalmers  Com- 
pany and  will  have  charge  of  the  sales  of  recipro- 
cating engines,  gas  engines  and  steam  turbines.  Mr. 
Stranahan  has  been  lateh'  in  charge  of  the  engine 
business  of  the  British  West- 
inghouse Electric  and  Manu- 
facturing Company,  and  in 
that  work  has  met  witli 
marked  success.  He  has  giv- 
en much  attention  to  gas-en- 
gine developments.  He  grad- 
uated from  Cornell  in  1890, 
and  immediately  entered  the 
service  of  Westinghouse, 
Church,  Kerr  &  Co.,  working 
up  through  their  various  de- 
partments, and  becoming 
chief  engineer  of  their  Chi- 
cago office.  When  the  Brit- 
ish Wei^tinghouse  Company  was  formed  ilr.  Stran- 
ahan was  appointed  to  the  charge  of  its  engine 
business.  He  began  these  duties  in  1900.  Mr. 
Stranahan  has  not  only  a  wide  business  acquaint- 
ance throughout  the  United  States,  but  his  w'ork 
abroad  has  given  him  an  extensi\'.e  European  con- 
nection. His  new  appointment  dates  from  December 
1st.  He  arrived  in  New  York,  from  England,  about 
the  middle  of  December,  and  proceeded  at  once  to 
Milwaukee,  where  he  will  establish  his  headquarters. 

Mr.  W.  J.  Sando.  whose  high  reputation  as  a 
pumping-machineri"  expert  has  been  for  some  years 
the  subject  of  favorable  comment,  is  one  of  the  im- 
portant recent  additions  to  the  strong  organization 
of  the  Allis-Chalmers  Company.  Mr.  Sando  has 
been  appointed  manager  of  the  company's  pumping- 
machiner\-  department,  with  headquarters  in  Milwau- 
kee. Although  still  a  young  man,  he  had  filled 
many  responsible  places,  both  in  private  and  public 
employment,  before  joining  the  Allis-Chalmers  force.=. 
His  last  public  sen-ice  was  with  the  New  York  Cit)' 
Commission  on  Additional  Water  Supply,  with  which 
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he  served  from  May  i,  1903, 
to  January  i,  1904.  as  engineer 
in  charge  of  the  pumping  de- 
partment. Mr.  Sando  is  one 
of  those  who  have  risen  to 
high  rank  through  the  prac- 
tical school  rather  than  the 
academic.  He  was  born  in 
Scranton,  Pa.,  in  1864.  He 
took  the  public-school  course, 
and  then  served  an  appren- 
ticeship of  five  years  as  a  ma- 
chinist in  the  works  of  the 
Dickson  ^lanufacturing  Com- 
pany at  Scranton.  He  fol- 
hat  with  another  apprenticeship  of  two  years 
in  the  drafting  room.  'Irius  equipped  he  became 
in  1SS6  draftsman  and  inspector  of  pumping  ma- 
chinery for  E.  D.  Leavitt,  M.  E.,  and  then  was 
fairly  launched  on  a  successful  career. 


W.    J.    SANDO. 
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ELECTRIC  LIGHTING. 

An  electric-light  plant  will  soon  be  constructed  in 
the  city  of  England,  Ark.,  by  the  city. 

The  Humble  Electric  Company  of  Humble.  Tex., 
has  been  incorporated  with  a  capital  stock  of  $30,000. 

The  Montpelier  (Idaho)  Electric  Light  Company 
has  increased  its  capital  stock  from  $25,000  to 
$40,000. 

The  erection  of  an  electric-light  plant  at  Lexing- 
ton, S.  C,  is  contemplated  by  S.  B.  George  and  J.  E. 
Kaufman. 

J.  K.  Nance  of  Ada,  I.  T.,  has  purchased  the  light 
plant  of  the  Jacksonville  Electric  Company  at  Jack- 
sonville, Tex. 

G.  L.  Hawkins  and  associates  have  secured  the 
franchise  to  erect  and  operate  the  proposed  electric- 
light  plant   in    Hattiesburg,   Miss. 

It  is  reported  that  Jacob  Schiff  and  associates 
of  New  York  are  trying  to  get  a  franchise  for  an 
electric-light  and  gas   system  in   San  Francisco. 

The  city  of  W^iggins,  Miss.,  has  granted  a  fran- 
chise to  the  Wiggins  Electric  Light  and  Power  Com- 
pany to  construct  and  operate  an  electric-light  plant. 

The  citizens  of  Chillicothe,  Mo.,  have  decided  to 
have  the  electric  lights  turned  off  in  the  city  streets 
rather  than  pay  an  advance  of  $7  per  light  on 
the  present  cost. 

A  combined  electric-light  and  cold-storage  plant 
will  be  operated  in  Russellville,  Ark.,  by  A.  Ber- 
nard, R.  L.  Harkey,  W.  T.  Meek  and  associates, 
who  have  incorporated  as  the  Merchants'  Light  and 
Cold  Storage  Company. 

The  auxiliary  electric-light  and  power  plant  which 
the  XJtzh.  County  Light  and  Power  Company  of 
American  Fork,  Utah,  is  arranging  to  install  i^ 
miles  above  its  present  plant  in  the  American  Fork 
Canyon,  will,  it  is  estimated,  cost  about  $150,000. 
The  survey  is  completed. 

Bids  will  be  received  by  the  cit/  of  Anadarko, 
Okla.,  up  to  and  including  January  2,  1905,  for  a 
complete  electric-lighting  plant  consisting  of  a  150- 
kilowatt  generator,  200-horsepower  engine,  necessarj' 
pole  line,  transformers,  arc  lights,  etc.  Information 
may  be  had  of  W.  S.  Sherman,  consulting  engineer, 
Anadarko. 

Max  Hart,  a  postoffice  clerk  in  New  York  city,  a 
few  days  ago  bought  a  trunk  at  a  storage  warehouse 
for  $4.  Tucked  in  one  of  the  corners,  it  is  said,  he 
found  bonds  of  the  Southern  Electric  Lighting  and 
Water  Company  which  have  a  market  value  of  be- 
tween $17,500  and  $20,coo.  The  accrued  interest  at 
six  per  cent.,  which  has  not  been  collected  for  years, 
adds  nearly  $10,000  to  the  value  of  his  find.  Hart 
submitted  the  bonds  to  the  inspection  of  officials 
of  the  Twelfth  Ward  Bank  and  then  in  turn  to  a 
broker,  who  established  their  value  beyond  ques- 
tion, it  is  said. 


ELECTRIC  RAILWAYS. 

For  the  construction  of  an  electric  railroad  60 
miles  long  from  Depew  to  Rochester.  N.  Y.,  the 
Buffalo  and  Rochester  railway  of  Depew',  Erie 
count3\  has  been  incorporated.  The  capital  is  $3,- 
000,000.  and  the  directors  are  H.  H.  Kingston,  J. 
Andrews  Harris,  Jr..  of  Philadelphia,  and  H.  P. 
Bissell   of  Buffalo.  . 

It  is  said  that  the  Lake  Erie  steamer  companies 
are  looking  with  considerable  anxietv  at  the  inroads 
the  trolley  lines  are  making  on  their  freight  and 
passenger  business.  The  roads  will  soon  have  ar- 
rangements for  through  ser\-ice  between  Cleveland 
and  Detroit,  and  this  will  undoubtedly  hurt  the 
package-freight  as  well  as  the  passenger  business 
the  boats   have  been   having. 

The  plaintiffs  in  the  suit  against  Brow^n  Bros.  & 
Co.  to  set  aside  the  absorption  of  the  Transit  com- 
pany by  the  United  Railways  of  St.  Louis,  have  pe- 
titioned the  United  States  Circuit  Court  to  remand 
the  case  back  to  the  St.  Louis  Circuit  Court.  The 
suit,  together  with  injunction  proceedings,  was 
brought  in  the  state  court  shortly  after  the  announce- 
ment of  the  street-railway  deal.  James  Brown,  who 
was    named    as    one   of   the    defendants,    secured   its 


removal   to   the    Federal   Court   on  the   ground   that 
he  was  a  non-resident. 

According  to  a  recent  opinion  of  Attorney-gcnerrd 
H.  J.  Hamlin  of  lUinois,  street-railway  crossings  as 
well  as  those  of  steam  roads  are  under  the  control 
of  the  state  railway  and  warehouse  commission.  The 
significance  of  this  interpretation  of  the  law  is  found 
in  the  .fact  that  the  railroad  and  warehouse  commis- 
sion issued  notice  a  few  months  ago  that  no  more 
grade  crossings  would  be  allowed  to  be  constructed 
in  the  state  and  that  all  such  crossings  now  in  ex- 
istence must  be  guarded  by  interlocking  devices. 

A  company  has  been  formed  at  Dunfermline,  Scot- 
land, to  build  an  electric  railway  through  the  west 
of  Fifeshire.  The  promoters  have  given  notice  to 
the  Fife  County  Council  and  the  corporations  of 
Dunfermline,  Inverkeithing.  Cowdenbeath  and  Loch- 
gelly  of  their  intention,  and  it  is  expected  the  com- 
pany will  begin  the  construction  of  the  i-oad  in  the 
spring  of  1905.  The  road  will  be  16  miles  in  length, 
and  besides  connecting  the  towns  mentioned  will 
ultimately  touch  the  new  naval  base  on  the  Firlh  ot 
Forth.  The  estimated  initial  cost  is  $6-:2,645.  The 
Fife  Electric  Power  Company,  which  is  now  build- 
ing a  powder  plant  at  Dunfermline,  will  supply  the 
power  required  for  all  purposes  in  the  operation  of 
the  tramway  system  when  completed. 


SOCIETIES  AND  SCHOOLS. 

The  American  Association  for  the  Advancement 
of  Science  will  hold  its  fifth  annual  meeting  in  the 
buildings  of  the  University  of  Pennsylvania,  Phila- 
delphia, on  December  27th  to  31st,  Several  affil- 
iated societies  will  meet  at  the  same  lime. 

The  technical  and  art  school  plays  an  important 
part  in  the  commercial  and  artistic  education  of  the 
young  people  of  Leicester,  England.  It  is  a  municipal 
institution,  founded  about  seven  years  ago,  to  give 
a  thoroughly  modern  and  scientific  training  in  the 
more  important  manufacturing  processes  and  indus- 
tries carried  on  in  Leicester,  and  also  for  the  en- 
couragement of  artistic  pursuits.  The  curriculum 
includes  among  its  subjects  chemistry,  physics,  elec- 
tric lighting,  power  distribution,  mathematics,  etc. 
The  technical  side  of  the  school  has  1,500  students, 
and  its  w'orkshops  are  fitted  with  modem  machinery, 
tools  and  appliances,  lecture  room's,  laboratories, 
library,  reading  room,  etc. 


PUBLICATIONS. 

A  mailing  card  calling  attention  to  Wagner  trans- 
formers and  the  new  type  of  \-ertical  single-phase 
motor  described  elsew'here  in  this  issue  is  being  sent 
out  by  the  Wagner  Electric  Manufacturing  Com- 
pany of  St.  Louis. 

A  long-established  firm  dealing  in  mica  is  that 
of  Eugene  JIunsell  &  Co.  of  New  York  and  Chi- 
cago. Mica  for  insulation  is  one  of  its  specialties 
and  consequently  it  has  issued  a  standard  price 
list  on  ''Electrical  Mica"  which  those  -interested  In 
mica  will  do  well  to  look  over. 

The  Ashton  A'"alve  Company  of  Boston  has  is- 
sued a  handsome  wall  calendar  for  1905.  A  picture 
in  colors  represents  an  attractive  young  woman  in 
a  rustic  scene.  The  invitation  beneath  is  "Meet  me 
at  the  bars."  The  Chicago  branch  of  the  Ashton 
company   is   at   160  Lake    Street. 

An  illustrated  catalogue  of  electrical  novelties  has 
been  issued  by  the  Ohio  Electric  Works  of  Cleve- 
land, Ohio.  The  catalogue,  though  small,  lists  a 
great  number  of  small  electric  devices  of  a  useful 
character,  such  as  pocket  battery  lamps,  igniters  for 
gas  engines,  hand  dynamos,  induction  coils,  electric 
bell   outfits,  etc. 

A  "flyer"'  from  the  Crocker- W'heeler  Company  of 
Ampere,  N.  J.,  introduces  a  new  line  of  variable- 
speed  motors  being  manufactured  by  tliat  company.  - 
The  new  motors  range  from  two  to  25  or  two  to 
;^2  horsepower,  according  to  the  voltages,  which 
are  115  and  230  volts,  respectively,  that  is,  for  a 
2  to  I  speed  range.  For  a  3  to  i  speed  range  the 
sizes  are  from   15^2  to  20  horsepow-er. 

The  Citizens"  Alliance  of  Joliet.  111.,  has  published 
a  handsome  booklet  of  24  pages,  with  map  and  half- 
tone illustrations,  in  which  are  pointed  out  some 
of  the  advantages  of  that  city  &s  a  residence  and 
manufacturing  center.  One  of  the  advantages  set 
forth  is  the  economical  ar.d  reliable  waterpower  made 
possible  by  the  development  of  the  large  volume  of 
water  from  the  Chicago  Drainage  Canal. 

.-\nyone  desiring  to  inform  himself  thoroughly 
concerning  Bullock  rotary  converters  will  do  well 
to  obtain  bulletin  No.  103T  from  the  Bullock  Elec- 
tric and  Manufacturing  Company  of  Cincinnati. 
This  bulletin  is  carefully  prepared  and  handsomely 
illustrated.  Each  part  of  the  apparatus  comes  in  for 
a  detailed  description  and  there  arc  a  number  of 
interior  views  illustrating  typical  installations  of 
Bullock  machines. 

With  characteristic  promptness.  Secretary  T.  C. 
Penington  of  the  .American  Street  Railway  Associa- 
tion has  his  report  already  primed  for  the  meeting 
held  in  St.  Louis  last  October.  Besides  a  list  of 
the  officers  of  the  association  and  the  papers  pre- 
sented at  the  convention,  the  report  contains  lists 
of  the  members  of  the  association  and  of  representa- 
tives of  manufacturers  and  the  ladies  in  attendance 
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at  the  convention.  All  the  past-officers  are  also 
given  since  the  organization  of  the  association.  Ihe 
present  officers  are :  President,  W.  Caryl  Ely  of 
Buffalo;  first  vice-president,  Elwin  C.  Foster  of  New 
Orleans;  second  vice-president,  John  I.  Beggs  of 
Milwaukee;  third  vice-president,  Richard  McCuUoch 
of  St.  Louis. 

'i'he  new  edition  of  the  National  Electric  Light 
Association's  report  of  rates  for  commercial  light- 
ing and  power  ser\icc  has  been  published.  This,  the 
-icond  edition,  is  about  one-third  larger  than  l.ist 
\ ear's  book  and  contains  returns  from  75°  cities 
and  towns.  The  first  edition,  issue  in  November. 
ii;03,  met  with  general  demand,  and  the  present 
book,  revised  and  larger,  will  be  of  great  value 
to  members  of  the  association,  for  whom  it  is  issued. 

The  Helios  Manufacturing  Company  of  Brides- 
I.urg.  Philadelphia,  Pa.,  .American  manufacturer  rf 
the  Baslian  electrolytic  meter  for  direct-current  work, 
has  is.^ued  a  new  bidletin  on  this  type  of  apparatus. 
Some  of  the  advantages  claimed  for  this  meier  are 
that  there  are  no  wheels,  coils,  commutators,  jewels, 
permanent  magnets  or  the  like  to  get  out  of  order; 
extreme  simplicity;  it  cannot  be  tampered  with  by 
unauthorized  persons,  and  is  unaffected  by  heavy 
excess  current  or  short-circuits. 

Not  only  is  the  new  booklet  of  tlie  Westinghouse 
Machine  Company  upon  mechanical  stokers  neat  and 
pretty  to  look  at,'but  it  also  contains  information  of 
a  useful  character  concerning  the  construction  and 
operation  of  the  Roney  stoker.  About  one-half  of 
the  booklet  is  given  up  to  a  description  of  this  par- 
ticular style  of  stoker,  which  is  followed  by  numer'- 
ous  illustrations  of  actual  installations.  The  instal- 
lations pictured  are  the  finest  and  most  interesting 
of  their  kind,  and  they  make  an  extremely  good 
showing,  as  the  engraving  work  is  of  the  highest 
order.  As  illustrative  of  the  most  modern  ideas 
in  catalogue  work  the  booklet  under  consideration 
may  be  taken  as  one  of  the  best  examples. 

The  annual  report  for  1903  of  the  Board  of  Rapid 
Transit  Commissioners  for  New  York  city  has  been 
issued  in  the  form  of  a  large  volume  of  300  pages, 
with  many  illustrations  and  maps.  The  most  interest- 
ing portion  of  the  report  is  that  dealing  with  plans  for 
the  future.  The  commissioners  realize  that  when 
the  present  subway  is  completed  great  congestion  of 
traffic  will  occur  at  certain  points,  and  hence  they 
have  planned  large  subsidiary  schemes.  Various 
suggestions  are  made  to  deal  with  the  traffic  over 
the  two  existing  bridges.  A  moving  platform  is 
also  proposed  for  the  Williamsburg  Bridge.  Full 
details  are  given,  with  photographs,  of  the  con- 
struction and  cost  of  the  subway  and  of  various 
lines  still  under  construction.  The  report  of  Chief 
Engineer  W.  B.  Parsons  covers  115  pages  and  gives 
elaborate  technical  details  of  the  contracts  and  sub- 
contracts of  the  New  York  subway.  The  whole  re- 
port is  well  w-orthy  of  close  study  by  engineers  in- 
terested in  the  problem  of  rapid  transit  in  large 
American  cities. 


SPACE    TELEGRAPHY. 

Owing  to  interruption  of  the  cable  between  Penz- 
ance and  the  Scilly  Islands  the  Commercial  Cable 
Company  announced  recently  that  service  would  be 
resumed  by  space  telegraphy  via  Falmouth  and  the 
Lizard.  At  the  headquarters  of  the  company  an 
official  said  that  the  cable  in  question  was  a  short 
one  owned  by  the  British  Postal  Service  and  had 
no  connection  with  transatlantic  cables,  none  of 
which  touch  the  Scilly  Islands.  The  distance  from 
Penzance  to  Scilly  is  short,  but  the  cable  is  laid 
over  a  rocky  bottom  and  is  often  out  of  order,  and 
a  wireless  system  is  kept  to  fall  back  on.  The  Com- 
mercial official  said  that  the  wireless  was  now  be- 
ing used  in  connection  with  the  cable  in  the  Hawaiian 
Islands. 

The  interdepartmental  board  appointed  by  the 
president  to  consider  the  entire  question  of  space 
telegraphy  in  the  service  of  the  national  govern- 
ment has  recommended  that  the  Department  of  Com- 
merce and  Labor  should  have  the  duty  of  issuing 
licenses  for  space-telegraph  marine  stations  in  spe- 
cial cases,  under  such  regulations  as  will  prevent 
interference  with  stations  necessary  to  the  national 
defense.  It  has  also  reeomniended  that  ail  private 
stations  in  the  interior  of  the  country  should  be 
under  the  supervision  of  the  Department  of  Com- 
merce and  Labor.  To  prevent  the  control  of  space 
telegraphy  by  monopolies  or  trusts,  the  board  deems 
it  essential  that  any  legislation  on  this  subject  should 
place  the  supervision  of  it  in  the  Department  of 
Commerce  and  Labor. 


TELEGRAPH. 


During  a  dinner  of  the  American  Asiatic  Associa- 
tion in  New  York  city,  at  which  Prince  Fushimi 
was  present,  a  message  was  cabled  to  the  emperor 
of  Japan  and  an  answer  received  before  the  dinner 
w'as  over. 

As  stated  in  the  Journal  Telegraphique,  the  Swiss 
budget  for  1Q05  provides  the  sum  of  $44,712  for  a 
Iclegraph  and  telephone  cable  in  the  Simplon  tunnel. 
Switzerland  and  Italy  are  at  present  connected  by 
two  telegraph  lines  over  Simplon  Pass. 

The  qtiarterly  report  of  the  Western  Union  Tele- 
graph Company  states  that  the  net  revenues  for 
the  quarter  ending  December  31st,  based  upon  nearly 


completed  returns  for  October,  partial  returi>s  for 
November,  and  estimating  the  business  for  Decem- 
ber, will  be  about  $2,000,000.  Interest  on  the  bonded 
debt  will  amount  to  $297,550,  and  $1,217,020  is  re- 
quired for  a  dividend  of  I'A  per  cent,  on  the  capital 
stock  issued.  Deducting  these  two  amounts  leaves 
an  estimated  total  surplus  of  $15,920,292.80.  The 
executive  committee  recommends  that  a  dividend  of 
iVi  per  cent,  on  the  capital  stock  be  declared  pay- 
able on  and  after  January  i6th  next.  The  surplus 
on  October  1st,  last,  was  5^15,434,862.80,  which  indi- 
cates that  the  increase  for  the  quarter  ending  will 
be  close  to  $485,430. 

An  appeal  in  the  suit  of  Charles  E.  Schriver  and 
George  Rolla  Schriver  against  the  Western  Union 
Telegraph  Company  has  been  filed  in  the  United 
States  Circuit  Court  of  Appeals.  The  plaintiffs 
were  awarded  $10,800  damages  at  the  trial  in  the 
Circuit  Court  for  the  eastern  district  of  Iowa.  The 
final  decision  is  important  as  bearing  on  the  liability 
of  a  telegraph  company  for  accepting  and  transniit- 
tine  a  dispatch  in  the  name  of  persons  other  than 
by  whom  it  is  sent.  The  action  arose  from  a  tele- 
gram purporting  to  have  been  sent  by  the  Bank  of 
Denison,  Iowa,  to  the  Commercial  Bank  at  Britt, 
Iowa,  in  March,  1902.  The  telegram  was  a  guaranty 
that  the  draft  of  E.  S.  Barnes  would  be  honored. 
On  the  strength  of  it  the  Schrivers,  who  are  cattle- 
men, sold  Barnes  eight  carloads  of  cattle  and  took 
his  draft.  The  message  was  delivered  to  the  tele- 
graph company  over  the  telephone. 


MISCELLANEOUS. 


Dr.  Milton  Franklin  announces  that  he  has  dis- 
covered a  method  of  measuring  X-rays  in  such  a 
way  as  greatly  to  reduce  the  danger  of  accidents 
through  them  to  operators  and  patients.  Dr.  Frank- 
lin points  out  that  many  of  the  injuries  have  been 
due  to  inability  to  measure  the  energy  of  the  emana- 
tions from  the  tube.  His  method  consists  in  measur- 
ing the  ionization  of  the  atmosphere  by  means  of 
an  electroscope  of  special  design. 

The  streets  of  Munich,  Germany,  all  of  which  are 
electrically  lighted  and  cleanly  kept,  are  well  paved, 
about  two-thirds  with  macadam  and  one-third  with 
asphalt.  The  cost  of  maintenance  in  1903  was  $657,- 
8S1  and  the  cost  of  cleaning  $150,018.  The  electric 
street-railway  lines  have  a  length  of  585^  miles;  the 
number  of  motor  cars  is  2S8,  and  of  trailers  281. 
The  street-car  lines  are  nominally  in  the  hands 
of  a  private  corporation,  but  in  reality  the  city  di- 
rects the  operation  and  management  and  is  also 
responsible  for  the  financial  undertakings. 

The  United  States  Civil  Service  Commission  an- 
nounces an  examination  on  January  18-19,  1905,  to 
secure  eligibles  from  which  to  make  certification  to 
fill  a  vancancy  of  inspector  of  mechanical  and  elec- 
trical engineering  (male)  at  $2,190  per  annum,  in  the 
office  of  the  supervising  architect,  Washington,  D.  C. 
Four  subjects  will  be  included,  as  follows:  Mathe- 
matics, practical  questions  in  mechanical  and  elec- 
trical engineering,  drawing  and  design,  training  and 
experience.  The  respective  weights  given  for  these 
subjects  are  10,  40,  20  and  30.  Further  information 
may  be  had  upon  application  to  the  commission  at 
Washington. 


TRADE  NEWS. 


The  Model  Stoker  Company  has  removed  from 
Akron  to  Dayton,  Ohio,  where  it  should  be  ad- 
dressed at  the  corner  of  Chapel  and  Kiser  streets.  . 

A.  F.  Hamacek,  designer  of  special  electrical  and 
mechanical  apparatus,  and  for  many  years  located 
at  Sturgeon  Bay,  Wis.,  has  removed  to  Chicago. 
Mr.  Hamacek  is  placing  on  the  market  a  series 
cut-out  for  arc  lighting. 

A  company  to  be  known  as  the  Vibrachord  Com- 
pany has  been  incorporated  in  St.  Louis,  Mo.,  to 
manufacture  and  deal  in  electrical  appliances. 
Among  the  incorporators  are  Fred  H.  Brown  and 
John  J.  Joyce.  The  company  is  capitalized  at 
$50,000. 

The  Ford  Electric  and  Manufacturing  Company  of 
St.  Louis  has  purchased  the  manufacturing  plant  and 
equipment  of  Rossiter,  MacGovern  &  Co.  in  St. 
Louis,  as  the  latter  company  desires  to  give  more 
attention  to  its  secondhand  business.  The  com- 
pany's plant  is  complete  in  every  respect  for  the 
manufacturing  of  armature  and  field  coils  and  the 
repairing  and ,  rewinding  of  electrical  machinery  of 
all  kinds.  Special  machinery  for  special  services 
will  be  designed  and  built,  for  which  purpose  the 
company  has  exceptional  facilities. 

A  new  comer  into  the  electrical  manufacturing 
field  is  the  Williams  Electric  Machine  Company  of 
Akron,  Ohio,  financed  by  some  of  the  best  and 
strongest  financial  interests  of  that  city.  This  com- 
pany is  placing  on  the  market  a  full  line  of  elec- 
triral  clutches  and  eleclric-stoppin.g  or  safety  de- 
vices to  be  used  in  stopping  machinery  in  case  of 
accident  to  the  operator.  These  clutches,  etc.,  are  the 
invention  of  Mr.  H.  A.  Williams,  who  is  the  general 
manager  of  the  company.  This  concern  is  also 
placing  on  the  market  a  full  line  of  electrical  appa- 
ratus, both  alternating  and  direct-current  generators, 
motors,  switchboards,  controllers,  etc..  and  also  un- 
dertakes the  installation  of  complete  transmission 
plants,  embracing  clutches,  safety  devices,  generators, 


engine  motors,  switchboards,  line  shafting  and  hang- 
ers, pulleys,  etc.,  making  a  specialty  of  equipping 
plants    complete    and    all    ready    for    operation. 

Sealed  proposals  are  being  invited  until  Decem- 
ber 27th  for  furnishing  the  New  York  navy  j'ard 
with  a  quantity  of  desk  and  bracket  fans,  panel 
boards,  cable,  generating  sets  and  miscellaneous 
electrical  supplies  based  on  specifications  which  may 
be  obtained  at  the  navy  pay  office  in  New  York  or 
of  the  Bureau  of  Supplies  and  Accounts  of  the  Navy 
Department,  Washington.  The  bureau  is  also  in- 
viting sealed  proposals  until  January  17th  for  fur- 
nishing the  Mare  Island  and  Puget  Sound  navy  yards 
with  a  quantity  of  motors,  generating  sets,  electric 
wire,  cable  and  conduit,  meters,  circuit-breakers  and 
miscellaneous  electrical  material.  Blank  forms  of 
proposal  may  be  had  upon  application  to  the  bu- 
reau. 


BUSINESS. 


The  United  States  metal  polish  and  barkeepers' 
friend,  a  product  manufactured  by  George  William 
Hoffman  of  Indianapolis,  Ind.,  received  the  highest 
award  at  the  Chicago  World's  Fair  and  also  at  the 
Louisiana  Purchase  Exposition  of  this  year. 

H.  J.  Walser,  manager  of  the  A.  &  W.  Electric 
Sign  Company  of  Cleveland,  writes  to  Pass  &  Sey- 
mour, Solvay,  N.  Y.,  to  say  that  in  the  last  two 
years  he  has  used  60,000  or  70,000  of  that  company's 
No.  1072  electric  sign  receptacles,  and  that  they  have 
proved  satisfactory  in  every  way  for  exterior  sign 
work.  He  recommends  the  receptacles  favorably  to 
the   trade. 

The  Richardson  Lubricating  Company  of  Quincy, 
111.,  pioneer  in  the  lubricating  business,  wishes  to 
announce  to  the  electrical  trade  that  it  is  prepared 
to  furnish  lubricating  oils  and  greases  of  all  kinds 
adapted  to  electrical  needs,  and  particularly  calls 
attention  to  its  Noxall  dynamo  oils,  cup  grease,  crank 
case  oil  and  curve  grease.  The  company  is  entirely 
independent  and  guarantees  the  high  quality  of  its 
products,  which  are  subject  to  refund  of  money 
if  not  all  that  is  claimed. 

The  Northern  Electrical  Manufacturing  Company, 
Madison,  Wis.,  recently  received  an  order. for  three 
150-kilowatt  slow-speed  generators  from  the  Ten- 
nessee Coal,  Iron  and  Railroad  Company  of  Bir- 
mingham, Ala.  The  order  was  received  through 
J.  B.  McQary  &  Co.,  representing  the  Northern 
Electrical  Manufacturing  Company  at  Birmingham. 
The  Tennessee  Coal,  Iron  and  Railroad  .Company  is 
the  largest  of  its  kind  in  the  South,  and  the  order 
was  secured  in  competition  with  first-class  manufac- 
turing companies. 

Machado  &  Roller  of  New  Y'ork  city,  selling 
agents  for  the  Whitney  Electrical  Instrument  Com- 
pany, are  pushing  a  new.  bond  tester  which  is  light 
and  compact  and  may  be  carried  for  long  distances 
by  the  observer  without  fatigue.  The  tester  shows 
on  a  scale  the  resistance  of  the  bond  in  terms  of 
the  number  of  feet,  of  lengths  of  uncut  rail,  the  re- 
sistance of  which  equals'  that  of  the  bond.  It  fur- 
thermore shows  Tristantly  whether  the  bond  resist- 
ance is  above  or  below  a  predetermined  resistance. 
A  single  observer  may  by  its  use  take  accurate  an<l 
rapid  readings.  The  w^eight  of  the  outfit  is  about 
si.x  pounds  and.  In  spite  of  the  length  of  the  scale, 
which  is  nearly  15  inches;  It  is  compact  and  easily 
transported  from   place   to   place. 

W.  N.  Matthews  &  Brother  of  St.  Louis,  the  pio- 
neers In  the  patented  .anchor  business,'  report  that 
their  sales  have  stea'dily  .  increased  ■  from  the  start. 
They  first  introduced  the  Stombaugh  guy  anchor 
about  five  years  ago;  since  that  time  the  demand 
has  so  increased  that  their  sales  for  December,  1904, 
have  been  more  for  the  first  half  month  than  for 
any  other  month  since  they  have  been  selling  the 
anchor.  They  recently  received  a  gratifying  indorse- 
ment of  the  Stombaugh  gtvy  anchor,  in  the  nature 
of  an  order  for  90  anchors  to  be  used  in  connection 
with  the  Installation  of  the  De  Forest  wireless-tele- 
graph masts  at  the  four  United  States  naval  stations, 
Key  West,  Fla. ;  Guantanamo,  Cuba  ;  San  Juan,  Portq 
Rico,  and  Colon,   Panama,  on  the  Gulf  of  Mexico. 

The  new  factory  building  of  the  Hope  Webbing 
Company  at  Pawtucket,  R.  I.,  presents  an  interesting 
application  of  the  fan  system  of  heating  and  ven- 
tilation. In  connection  with  an  old  building  and 
conttmplated  additions  the  total  cubic  contents 
amounts  to  about  875,000  cubic  feet.  In  this  installa- 
tion, made  by  the  B.  F.  Sturtevant  Company  of  Bos- 
ton, M'ass.,  the  distributing  ducts  occupy  no  valuable 
space,  for  the  heated  air  Is  forced  through  an  un- 
derground system  Into  vertical  flues,  which  are  built 
into  the  brick  walls.  From  these  fines  the  air  is 
admitted  In  the  usual  manner  through  openings  placed 
about  eight  feet  above  floor  level.  With  this  ar- 
rangement It  is  possible  to  concentrate  all  of  the 
heating  surface  in  a  single  fireproof  casing  in  con- 
nection with  the  fan,  and  to  eliminate  from  the 
entire  building  all  extended  systems  of  steam  piping. 

A  memorable  incident  of  the  morning  following 
the  close  of  the  St.  Louis  Exposition  was  the  formal 
shutdown  and  inspection  of  the  600-horsepower 
Westinghouse  steam-turbine  generating  unit  In  the 
Palace  of  Machinery,  after  a  continuous  run  of 
over  3,962  hour.s — a  performance  which,  It  Is  said, 
has  had  no  parallel  in  steam-turbine  history.  This 
machine  was. started  on  its  long  run  at  9:20  o'clock 
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on  the  morning  of  Monday,  June  20th,  slioitly  after 
its  installation  at  the  Fair,  and  was  stopped  at  11:32 
o'clock  on  the  morning  of  Friday,  December  2d. 
Charles  F.  Foster,  chief  operating  engineer  of  the 
Exposition,  H.  M.  Holman,  supervising  engineer  at 


the  government  exposition  gas-engine  tests,  formerly 
president  of  the  St.  Louis  Board  of  Public  Works, 
and  a  number  of  Westinghouse  representatives,  in- 
cluding Wallace  Franklin  of  Detroit,  C.  C.  Chappelle 
of  Chicago  and  W.  K.  Dunlap,   managing   director 


of  the  Westinghouse  exhibits,  were  present  when  the 
engine  was  stopped.  It  was  found  to  be  in  perfect 
condition,  and  there  were  no  signs  of  wear,  the 
bearings  still  retaining  the  tool  marks  as  they  had 
come  from  the  shops. 
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777,o6r.  Cigar  Lighter.  James  I.  Ayer.  Cambridge, 
Mass.,  assignor  to  the  Simplex  Electric  Heat- 
ing Company,  Boston,  Mass.  Application^  filed 
June  15,   1903- 

An  electric  cigar  lighter  comprises  a.  casing  having  an 
opening  for  the  insertion  of  a  cigar,  means  for  estab- 
lishing an  electric  arc  opposite  the  opening,  and  means 
for  automatically  screening  the  arc  from  the  user  while 
lighting  the  cigar. 

777,067.  Automatic  Fire-alarm  Transmission.  George 
B.  Bowell.  West  Kensington  Park,  England, 
assignor  to  the  Pearson  Fire  Alarm  System, 
LondoUj  England.  Application  filed  July  7, 
1902. 

In  a  fire-alarm  installation  are  a  transmitter  consisting 
of  a  code  break-wheel,  escapement  clockwork  driving  the 
code  wheel,  brushes  bearing  on  the  code  wheel,  a  magnet, 
a  magnet-armature  that  when  released  locks  the  escape- 
ment, and  an  eccentric  on  the  break  wheel. 

777.091.  System  of  Electrical  Distribution  for  Elec- 
tric Railways.  Josef  H.  Hallberg,  Cincinnati, 
Ohio.     Application    filed    March    14,    1904. 

A  source  of  polyphase  current  is  connected  with  a 
motor  vehicle  with  means  for  starting  and  operating 
the  vehicle  by  a  single  phase  of  the  current  transformed 
into  a  continuously  symmetrical  polyphase  current  when 
on  a  portion  of  the  railway  and  by  all  of  the  current 
phases  when  on  other  portions  of  the  railway. 

777.092.  System  of  Electrical  Distribution  for  Elec- 
tric Railways.  Josef  H.  Hallberg,  .Cincinnati, 
Ohio.     Application    filed    March    26,    1904. 

A  system  of  electrical  distribution  comprises  a  source  o£ 
alternating  single-phase  current,  means  for  modifying 
the  voltage  of  the  current,  means  for  converting  the 
current  into  polyphase  currents  of  lower  voltage  and 
poli-phase    motors    actuated    by    the    polyphase    currents. 

777,106.  Casing  for  Electric  Push  Buttons.  Henry 
F.  Keil,  Bronxville,  N.  Y.  Application  filed 
May   17,   1904. 

In  a  push  button  are  a  knob  or  button,  a  base  having 
a  central  recess  formed  by  shoulders  and  also  recessed 
portions  formed  beneath  the  edge  or  rim  of  the  base,  an 
insulated  push-button  back  piece  to  rest  in  the  central 
recess,  circuit- changing  springs  to  rest  on  the  latter,  and 
a  cap  or  cover  having  projections  to  engage  the  peri- 
pheral recesses  and  to  hold  the  knob  against  one  of  the 
circuit-changing  springs. 
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777,116.  Automatic  Rheostat.  Robert  J.  Louis,  New 
York,  N.  Y.     Application  filed  March  4,  1903. 

In  combination  with  a  rheostat  comprising  a  drum 
wound  spirally  with  resistance  v.  ire  are  a  screw  spindle 
supported  longitudinally  of  the  drum,  fingers  in  contact 
with  the  resistance  wire  and  movable  bj'  the  screw 
spindle,  means  for  rotating  the  drum  and  screw  spindle 
and  means  at  each  end  of  the  drum  for  reversing  the 
direction  of  rotation  of  the  drum  and  screw   spindle. 

777,118.  Emergency  Brake.  George  Macloskie, 
Schenectad}',  N.  Y..  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  March  21,  1903. 

Associated  in  the  controller  are  a  controlling  handle,  a 
brake  actuated  by  fluid  pressure,  a  valve  for  controlling 
the  operation  of  the  brake,  means  for  operating  the 
valve  to  cause  the  brake  to  be  applied  when  the  con- 
trolling handle  is  released  by  the  operator,  a  reversing 
switch  and  means  operated  wben  the  actuating  mechanism 
for  the  reversing  switch  is  moved  into  its  neutral  posi- 
tion to  operate  the  valve  to  cause  the  brake  to  be 
released. 

777,124.  Magnet  Contact  for  Propulsion  of  Cars. 
James  M.  Morgan,  Toledo.  Ohio.  Application 
filed  July  28,  1904. 

Combined  with  a  sectional  conductor  rail  comprising  an 
oval  cap  portion  having  a  tapered  groove  in  its  under 
side  ard  a  base  portion  ha\'ing'  a  longitudinal  groove 
therein  are  a  feed  wire  associated  with  the  rail,  an  arma- 
ture oivotally  mounted  in  the  groove  in  the  base  portion 
and  having  connection  with  the  feed  wire  and  a  portion 
tapered  to  sr^t  within  the  groove  in  the  cap  portion,  an 
element  movable  over  the  rail  and  means  carried  by 
the  element  adapted  to  energize  the  armatures  in  the 
rail  as  they  are  passed  over  to  have  contact  with  the 
cap  portion  of  the  rail  and  communicate  an  electric 
current  thereto. 


Issued  (Utiited  States  Patent  Office)  'December  13.  J904. 

777,142.     Globe.     Solon   O.    Richardson,  Jr.,   Toledo, 
Ohio.     Application  filed  July  5,   1904. 
An  inner  globe  for  arc  lamps  is  described. 

777,146.  Electric  Arc  Lamp.  Lafayette  E.  Safford, 
Allegheny,  Pa.,  assignor  to  the  Keystone  Elec- 
tric and  Manufacturing  Company,  Pittsburg, 
Pa.  Application  filed  August  19,  1903.  Re- 
i.ev.ed   May   18,    1904. 

In  an  arc  lamp  are  combined  a  suitable  frame,  an 
electromagnet  supported  thereby  comprising  an  upper 
and  lower  plate,  disks  of  insulating  material  between 
the  convolutions  of  the  coil,  a  sleeve  of  insulating  material 
inclosing  the  coil  on  the  outside,  a  tube  inclosing  the 
coil  from  end  to  end  and  means  for  retaining  the 
upper   and   lower   plates  in   position. 


NO.    777,221. — LIFTING    MAGNET. 

777.14S.  Magnet  Coil.  Albert  Schweitzer,  Pitts- 
burg, Pa.,  assignor  to  the  Keystone  Electric  and 
^Manufacturing  Company,  Pittsburg,  Pa.  Appli- 
cation filed  August  9,  1901.  Renewed  May  18, 
1904. 

As  a  new  article  of  manufacture,  the  electromagnet 
comprises  a  spiral  coil  composed  of  a  strip  of  insulating 
material  wound  to  form  convolutions  and  a  series  of 
mica  disks  slit  from  their  edges  toward  their  centers 
and  arranged  between  the  convolutions  of  the  coil  witli 
their  slits  embracing   the   convolutions. 

777A53-  Contact  Device  for  Electric  Self-playing 
Musical  Instruments.  Irving  B.  Smith,  Phila- 
delphia, Pa.,  assignor  to  the  Stokes  &  Smith 
Company,  Philadelphia,  Pa.  Application  filed 
July   14,    1904. 

An  electrically  operated  musical  instrument  having 
electrical  means  for  controlling  the  operation  of  the 
sound-producing  devices,  embodies  also  a  contact  device 
comprising  in  part  a  series  of  sets  of  selectors  in  circuit 
with  the  electrical  means,  each  set  of  selectors  consisting 
of  at  least  two  fingers,  one  of  which  is  located  adjacent 
to  and  slightly  in  advance  of  the  other. 

777,164.  Electric  Make-and-break  Mechanism.  James 
C.  Waldo,  Sharpsburg,  Pa.,  assignor  of  one- 
fourth  to  John  J.  Forster,  Avalon,  Pa.  Appli- 
cation filed   October   19,   1903. 

Make-and-break  mechanism  having  in  combination  two 
contactSj  a  part  or  member  movable  to  engage  one  of 
the  contacts  is  described.  Means  are  provided  for  shift- 
ing the  engaged  part  and  contact,  means  for  retarding 
such  movement,  means  for  separating  the  part  and  con- 
tact and  means  for  relieving  the  contact  to  normal 
position. 

777,172.  Telephone  Attachment.  Herbert  G.  Addie. 
Cresco,    Iowa.     Application   filed    May  20,    1904. 

An  attachment  for  "telephone  circuits  comprises  a 
condenser,  a  casing  inclosing  and  conforming  to  the 
condenser  and  having  an  aperture  through  its  wall,  a 
binding  post  on  the  casing  and  a  conductor  between  the 
binding  post  and  one  side  of  the  condenser.  An  insulated 
wire  is  partly  within  the  casing,  being  connected  with 
the  other  side  of  the  condenser  and  extending  through 
the  aperture. 

777jI94-  Variable- speed  Dynamo.  Arthur  J.  Farns- 
worth.  New  York,  N.  Y.,  assignor  to  the  Rail- 
way Electrical  Improvement  Company,  New 
York,  N.  Y.     Application  filed  August  i,  1902. 

A  variable-speed  generating  device  having  a  magnetic 
field  the  strength  of  which  is  substantially  independent 
of  the  speed  variations  is  associated  with  a  generating 
circuit  relatively  movable  at  a  variable  speed  within  the 
field  and  means  for  producing  a  corrective  electromo- 
tive force  in  the  circuit  comprising  a  magnetic  field,  the  ^ 
strength  of  which  varies  with  the  relative  movement 
of  the  generating  circuit  at  a  greater  rate  at  low  speeds 
than  at  high  speeds  and  within  which  field  the  generating 
circuit   is  also    relatively  movable. 

777,198.  Alternate-current  Motor.  Valere  A.  Fynn, 
Bradford,  England.  Application  filed  September 
17,    1903. 

In  a  single  or  polyphase  motor  are  a  stator,  a  rotor,  a 
commutator  and  brushes  and  a  main  and  an  exciting 
winding  on  the  stator.  The  exciting  winding  is  displaced 
with  respect  to  the  main  winding  by  an  angle  adapted 
to  give  an  exciting  electromotive  force  corresponding  in 
phase  with  the  electromotive  force  produced  at  any 
selected  points  of  the  rotor  commutator  in  asynchronous 
running.      (See    cut.) 

777,216.     Apparatus    for    Wireless    Telephony.      Sig- 


mund    Musits.    Steinamanger,    Austria-Hungary. 
Application  filed  November  24,   1902. 

..Apparatus  for  wireless  telephony  embodies  a  primary 
circuit  comprising  a  source  of  electricity  and  miscro- 
phones  cut  into  the  primary  circuit."  A  secondary  cir- 
cuit is  adapted  to  be  influenced  by  the  primary  circuit,  a 
telephone  is  cut  into  the  secondary  circuit,  a  microphone 
IS  adapted  to  be  actuated  by  the  telephone  and  metal 
cylmders  are  placed  in  the  secondary  circuit,  embedded 
m  the  ground. 

777,217.     Telephone    Service   Meter.     Frank   R.   Mc- 

Berty,    Evanston,    III,   assignor  to   the    Western 

Electric     Company,     Chicago,  111.     Application 
filed  April  16,   igoo.  .    . 

In  combination  with  a  telephone  line  and  a  service 
meter  associated  therewith  are  an  actuating  circuit  for 
the  service  meter  and  means  for  closing  the  circuit  to  op- 
erate the  meter.  A  locking  circuit  for  the  meter  is  brought 
into  action  in  the  control  of  the  meter,  the  locking  cir- 
cuit being  controlled  by  the  plug  and  spring  jack  of  the 
called  line.  The  locking-  circuit  is  rendered  inoperative 
when  connection  with  the  called  line  is  broken. 

777,221.  Lifting  Magnet.  Stephen  Pick,  Buffalo, 
N.    Y.     Application   filed   October   9,    1903. 

A  single  magnet  coil  is  arranged  with  its  windings 
horizontal.  A  number  of  pole  pieces  are  placed  in  the 
field  of  the  coil  and  are  movable  at  right  angles  to  the 
windings  of  the  coil.     (See  cut.) 

777,246.  Rheostat.  Henry  H.  Cutler,  Milwaukee, 
Wis.     Application   filed   November  21,    1902. 

The  claims  specify  a  movable  element,  a  retaining 
magnet  for  the  element,  means  for  returning  the  latter 
to  its  initial  position,  a  thermostat  responsive  to  the 
heat  generated  by  the  rheostat  and  a  switch  controlled 
by  the  thermostat  for  closing  a  shunt  circuit  around  the 
magnet  when  the  heat  produced  by  the  rheostatic  resist- 
ance exceeds  a  prearranged  temperature.      (See  cut.) 

777,259-  Submarine  Telegraphy.  Isidor  Kitsee, 
Philadelphia,  Pa.  Application  filed  February  5, 
1904. 

Telegraphically  transmitting  messages  is  accomplished 
by  impressing  upon  the  line  successive  impulses  of  oppo- 
site polarity,  each  successive  impulse  representing  a  tele- 
graphic symbol  or  symbol  element,  one  symbol  being  dis- 
tinguished from  another  symbol  by  a  difference  in  the 
time   unit  between    two   symbol  elements. 

777,290.  Variable  Inductive  Resistance.  Thomas  B. 
Kinraide,  Boston,  Mass.  Application  filed  May 
25,    1904. 

Opposite  independent  coils  formed  respectively  in  the 
opposite  sides  of  an  alternating-curent  circuit  co-operate 
with  a  magnetic  field  including  opposite  cores  for  the 
coits  and  mechanical  means  for  varying  the  magnetic 
influence  of  the  field  on  the  current  of  the  coils. 
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777,301-  Busy  Signal  for  Telephone  Exchange.-. 
James  L.  M^Quarrie.  Chicago,  111.,  assignor  to 
the  Western  Electric  Company,  Chicago,  III. 
Application  filed   April   I,    1901. 

A  local  circuit  including  a  resistance  is  associated  with 
each  telephone  line  having  parallel  branches  one  in  each 
plug  circuit.  Each  of  the  parallel  branches  is  adapted  to 
be  closed  in  registering  contacts  of  its  plug  and  a 
spring  jack  of  the  line,  A  magnet  in  each  of  the 
parallel  branches  operates  by  a  source  of  current  in 
the  circuit,  the  source  of  current  and  the  several  mag- 
nets being  proportioned  or  adjusted  to  one  another  so 
that  each  of  the  magnets  is  adapted  to  respond  to  the 
flow  of  current  in  its  branch  when  that  branch  alone  is 
closed,  but  not  to  respond  when  the  circuit  of  its  branch 
is  complel'^d  in  shunt  of  a  branch  already  established 
at  another  spring  jack  of  the   line. 

777,304.  Trolley  Pole.  Andrew  L.  Prentiss,  Buf- 
falo, N.  Y.     Application  filed  February  23.  1904. 

A  trolley  pole  having  an  upper  section  is  movable  rel.i- 
tively  to  its  lower  section.  A  rotary  disk,  a  spring  con- 
nected with  the  disk,  a  clutch  band  applied  to  th^  disk 
and  having  one  end  connected  therewith,  a  tightening 
lever  connected  with  the  opposite  end  cf  the  band  and 
an  operating  connection  between  the  lever  and  the 
upper  section  of  the  trolley  pole,  complete  the  apparatus.  • 

777,310.  Telephone  Disinfecting  Device.  William 
H.  Rose,  Catonsville,  Md.  Application  filed 
September  3,  1904. 

A  vessel  containing  a  disinfecting  substance  is  attached 
to   the    mouthpiece    of   the    telephone. 

777,312.  Multiplex  Telegraph  System.  Harry  Shoe- 
maker,   Philadelphia.    Pa.,    assignor    of   one-half 
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to    Marie    V.    Geliring,    Philadelphia,    Pa.     Ap- 
plication filed   January   18,   1904. 

In  a  multiplex  telegraph  system  arc  a  master  sun- 
flower, a  controlled  sunflower,  means  for  impressing  upon 
the  circuit  impulses  representing  a  number  of  mdc- 
pendent  messages  and  means  responsive  to  the  impulses 
for  maintaining  the  controlled  sunflower  in  synchronism 
with   the  master   sunflower. 

777,324.  Telephone  System.  Charles  Adams-Ran- 
dall, Boston,  Mass.  Application  filed  December 
22,  1903. 

A  telephone  transmitter  is  arranged  in  a  local  circuit 
at  one  end  of  the  line;  a  battery  is  included  m  the 
local  circuit,  an  induction  coil  has  its  primary  forming 
a  part  of  the  local  circuit  and  the  secondary  forming  a 
part  of  the  main  line.  An  impedance  is  arranged  in  the 
line  circuit,  a  receiver  in  the  line  circuit,  and  a  con- 
denser between  the  receiver  and  earth. 

777344.     Sash   Fastener  and  Burglar  Alarm.     Bed- 
'ford   T.    Kavanaiign,    Chicago,   111.    Application 
■    filed   February    18,    1904. 

Upon  the  upper  part  of  the  window  sash  is  a  plate 
which  closes  an  electric  alarm  circuit  when  the  window  is 
raised. 

777  37'      Motor-driven    Valve    Mechanism.       Ernest 

'G.     Howard,     Springfield,     Mass.,     assignor     to 

the    Chapman    Valve    Manufacturing    Company, 

Springfield,     Mass.     Original     application     filed 

l^farch    31,    1902.     Divided    and    this    application 

filed   September   18,   1902, 

Valve    mechanism    adapted    to    be    opened    and    closed 

independently    either    by    hand    or    by    power     comprises 

a   valve,   a  motor,   a   gate  mounted   in  the   valve   bodj,  a 

rotating    non-reciprocating    spindle    arranged    in    the    valvu 

body    to    open    or    close    the    gate    when    the    spindle    is 

rotated  and  a  train  of  gears  arranged  between  the  motor 

and  the  spindle  whereby  the  spindle  may  be  rotated  when 

the   motor  is  operated.      A  lost-motion    device  is  arranged 

in    the    train    and    normally    in    position    to    cause    the 

spindle    to    rotate    when    the    motor    is  put    in   motion.      A 

hand  w-heel  and  locking  devices  whereby  the   hand  wheel 

and  the   spindle  may  be  readily  put  into  and  thrown  oiil 

of  operative  connection  with  the  motor  are  also  provided. 

777  373-     M'otor-diiven   \'a\\-Q.      Ernest    G.    Howard, 

"Springfield,    Mass.,    assignor     to     the    Chapman 

Valve     IManufacturing      Company,      Springfield, 

Mass.     Original   application  filed   May   15,   1902. 

Divided  and  this  application  filed  September  18. 

1902. 

In    combination    with    a    valve    provided    with    a   rotal- 

able    non-reciorocating    spindle    are    a    motor    having    a 

tubular  armature  shaft  encircling  the  spindle,  intermediate 

gear   connecting   the   spindle   and   the   tubular  shaft    and 

a    member    for    manually    rotating    the    spindle,    adapted 

also    to    serve    as   a    balance    w-heel   when    the    spindle    is 

rotated  by   the  motor.     (See   cut.) 

777,374-  Motor  Disconnecting  Mechanism  for  Valves. 

'  Ernest  G.   Howard,   Springfield,  Mass.,  assignor 

to  the  Chapman  Valve  Manufacturing  Company, 

Springfield,  :M'ass.    Application  filed  January  20. 

1903- 

A  valve  housing,  valve  and  valve  actuating  spindle,  a 
motor  connecting  mechanism  interposed  between  tlie 
motor  and  the  spindle,  a  clutch  introduced  into  the 
connecting  mechanism  to  establish  and  destroy  at  will 
the  driving  connection,  a  hand  wheel  frictionally  con- 
nected with  the  spindle  and  means  for  locking  the  hand 
wheel  to  the  spindle  are  the  features  of  importance. 


NO.    877,  373. ^.MOTOR-DRIVEN    VALVE. 

777,429.  Party-line  Telephone  System.  Walter  Par- 
ker, Leicester,  N,  Y.  Application  filed  January 
13,  1904- 

Party-line  telephone  systems  of  this  class  contain  a  num- 
ber of  movable  switch  hooks  disposed  at  different  stations, 
lines  for  connecting  one  station  with  another  and  a  com- 
mutator at  each  station,  the  commutator  being  provided 
with  separate  contacts  severally  connected  with  the  lines. 
The  commutator  is  also  connected  by  a  ratchet  connec- 
tion with  a  switch  hook  and  controlhable  by  movements 
thereof  for  shifting  cireuils  from  one  of  the  lines  to 
another  through  the  agency  of  the   contacts. 

777i439-    Rheostat.    William     I..     Schmidt.     Easton, 

Pa.,  assignor  of  one-half  to  William    S.    Brotz- 

man,  Easton,  Pa.    Application  filed  June  7,  1904. 

Oppositely    turning    winding    drums,    one    of    which    is 

made    of    conducting    material    while    the    other    is    made 

of  non.conducttng  material  and  which  arc  provided   with 

one    or    more    conductors    wound    thereon,    arc    geared 

together.     Suitable  cross  connections  are  made  by  which 

the  conductors  arc  linked  together  and  put  in  circuit  when 

utound  upon  the  non-conducting  drum. 
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777,468.     Holder  for  Trolley  Wires.     Frank  M.  Zim- 
merman, Aurora,  111.     Application  filed  Septem- 
ber  16,    1904. 
A    wire   clasp    having   a    stem   integral    with    the   clasp 
and  provided  with  a  flange    has  also  an  interiorly   cham- 
bered   inoculating    block    and    means    to    insert    the    stem 
rotabiy  into  the  block. 

777.489.  Speed-governing  Apparatus  for  Electric 
Motors.  Hiram  A.  Bond,  Springfield,  Mass. 
Application  filed  October  21,   1903. 

An  electric  motor  is  provided  with  a  controller  hav-' 
ing  a  movable  controller-governing  member.  A  mechani- 
cal governor  is  connected  with  and  driven  by  the  motor, 
and  has  a  movable  member.  A  Icvcr  engaged  by  the 
movable  member,  a  rack  bar  connected  with  the  lever,  a 
gear  wheel  with  wliich  the  rack  bar  meshes,  a  second 
gear  wheel  rotable  in  unison  with  the  first  gear  wheel 
and  a  bar  having  a  rack-toothed  portion  in  mesh  with 
the  second  gear  wheel  and  having  a  connection  with 
the  movable  controller  governing  member  are  the  other 
parts. 

777.490.  Electric  Arc  Lamp.  Hugo  Bremer,  Ne- 
heim,  Germany,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company.  Pittsburg, 
Pa.     Application  filed  March  26,    1902. 

Parallel  or  converging  electrodes  with  restraining 
means  for  holding  the  electrodes  in  position,  means 
for  releasing  the  electrodes,  an  elcetro-magnetically  oper- 
ated arc-striking  and  electrode-arresting  device  and 
means  operated  by  the  forward  movement  of  the  arc-strik- 
ing device  for  short-circuiting  the  electromagnet  which 
operates  the    same    arc    described. 
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777,503.  X-ray  Tube.  Robert  Friedlander,  Cliicago, 
111.     Application   filed   September   12,    1904. 

A  compound  terminal  is  arranged  in  an  X-ray  tube 
comprising    a    gas-absorbing    and    a    gas-evolving    element. 

777j5o6.  Thermo-electric  Alarm.  Anton  Haslinger. 
Allegheny,  Pa.     Application  filed  April  30,   1904. 

A  thermo-electric  alarm  for  use  in  connection  with  gas 
stoves    is    described. 

777*510.  Portable  Light.  Conrad  Hubert,  New  York, 
N.  Y.  Application  filed  July  21,  1904. 
A  portable  electric  light  comprising  a  casing  and  a 
battery  therein  contains  a  body  of  insulating  material 
and  a  cover  of  conductive  material.  An  electric  lamp 
carried  by  the  conductive  cover  contacts  at  one  ter- 
minal with  one  terminal  of  the  battery,  and  a  resilient 
circuit  closer  carried  by  the  conductive  cover  is  arranged 
to   close   the    circuit   by   direct    contact   with   the   battery. 

777}5^5-  Telephone  Tell  Apparatus.  George  A. 
Long,  Hartford,  Conn.,  assignor  to  the  Gray 
Telephone  Pay  Station  Company,  Hartford, 
Conn.     Application    filed    January    5,    1903- 

Combined  with  a  channel  board  having  one  or  more 
channels  adapted  to  receive  a  coin  and  guide  it  in  its 
passage  across  the  board  and  signal  devices  projecting 
into  the  channels  and  adapted  to  be  operated  by  the 
coin  in  its  passage  is  a  trap  to  prevent  the  retraction  ot 
the  coin  after  it  has  passed  beyond  the  signal  devices. 
The  trap  comprises  an  opening  through  the  board  in  the 
channel  and  a  guidcway  from  the  opening  to  tlic  edge 
over  which  the  coin  drops  from  the  channel  board.  The 
guidcway  where  it  leaves  the  opening  is  of  substantially 
less  width  than  the  opening  and  flares  outwardly 
toward  the  edge. 

777,535-     Burglar    Alarm.     Joseph    W.    Pickens    and 

Albert  J.  Ross.  Jonesboro,  La.     Application  filed 

August  8,  1904. 

The    circuit   of   an   alarm   bell    is   so    connected   with   a 

lock    that    the    insertion    of    a    key    will    close    the    circuit. 

777,536.  Electric  Controller.  Weston  A.  Price. 
Cleveland,  Ohio,  assignor  to  the  Electric  and 
Dental  Specialty  Company.  Cleveland,  Ohio.  Ap- 
plication   filed    February   24,    1903. 

A  conductor  formed  in  convolutions  is  associated  with 
means  for  rotating  the  conductor.  A  contact  member  is 
arranged  to  contact  successive  portions  of  the  conductor 
during  the  rotation  and  means  are  provided  upon  the 
exterior  of  the  cover  to  indicate  the  rotations  of  the 
conductor. 

777,544.     Telephone    System.     John   G.   Roberts.   De- 
troit. Mich.,  assignor  to  the  Kelloeg  Switchboard 
and     Supply     Company,    Chicago,    III.     Original 
application     filed    December    15,     1S99.     Divided 
and   this    application   filed    February   24.    1902. 
In    the    telephone    system    are    combined    with    a    tele- 
phone   line    a    source     of    current    and     a    relay    bridged 
between  the  two  limbs  of  the  talking  circuit  of  the  line. 
A    second    relay    and    means    for    energizing    it,    a    switch 
at  the  sub-station,  a  switch  at  the  central  station  for  con- 
trolling the  circuit  through    the   relays    and    a  signal  con- 
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trolled  by  the  conjoint  action  of  the  relays  are  the  other 
features  of  the   system. 

777,555-  Electric  Signaling  System.  Howell  W. 
Souder,  Tamaqua,  Pa.,  assignor  of  one-half  to 
W.  D.  Zehner,  Lansford,  Pa.  Application  filed 
July  28,    1903. 

Several  electric  lamps  are  connected  in  series  and 
a  like  number  of  resistances  are  permanently  con- 
nected one  in  shunt  about  each  lamp.  Each  resistance  is 
of  approximately  four  times  the  resistance  of  its  com- 
panion lamp.  A  current-supply  circuit  for  the  lamps 
has  a  potential  which  exceeds  the  total  voltage  of  the 
lamps  in  series  by  an  amount  approximately  equal  to  the_ 
voltage  of  one  of  the  lamps. 

777,581-    Trolley  Pole.    John  L  Young,   Columbus, 
Ga.     Application   filed   August  26,    1904. 
The  trolley  wheel  is  mounted  on  a  pole  consisting  of  a 
lazy-tong  construction. 

777,583-  Sanitary  Attachment  for  Telephone  Trans- 
mitters. Henry  Baethig,  Buffalo,  N.  Y.  Ap- 
plication filed  April  25,   1903. 

An  attachment  for  a  telephone  transmitter  comprises, 
a  support  or  holder  for  a  package  of  sheets.  A  suspen- 
sion arm  projects  forwardly  from  the  lower  portion  of  the 
support  and  a  guide  rod  adapted  to  pass  through  the 
sheets  is  secured  at  its  inner  end  to  the  support  and 
has  its  outer  end  detachably  connected  with  the  suspen- 
sion  arm. 

777,598.  Method  of  Removing  Static  Electricity 
from  Paper,  Yarn,  etc.  William  H.  Chapman, 
Portland,  Maine,  assignor  to  the  Portland  Com- 
pany, Portland,  Maine.  Application  filed  Janu- 
ary 25,    1904. 

Neutralizing  a  charge  of  static  electricity  in  a  body 
is  accomplished  by  passing  it  through  a  field  of  alternat- 
ing static  electricity. 

777,599-  Apparatus  for  Removing  Static  Electricity 
from  Paper,  etc.  William  H.  Chapman,  Port- 
land, Maine,  assignor  to  the  Portland  Company, 
Portland,  Maine.  Application  filed  February  8, 
1904. 

Apparatus  for  neutralizing  charges  of  static  electricity 
in  moving  paper  or  other  like  substance  consists  of  a 
conductor  stretched  adjacent  to  the  surface  of  the  mov- 
ing substance,  a  transformer  connected  with  the  con- 
ductor, a  resistance  in  the  primary  circuit  of  the  trans- 
former, means  for  varying  the  resistance  and  means  for 
supplying  an  alternating  current. 

777,607.  Mouthpiece  for  Telephone  Transmitters. 
Arthur  B.  Cruickshank,  London,  England,  as- 
signor to  himself  and  Archibald  Edward  Rykert, 
Paris,    France.     Application   filed   July  27,    1904. 

A  mouthpiece  for  telephone  transmitters  comprises  a 
bell-shaped  member,  a  plate  having  perforations  therein 
and  lying  flatwise  on  the  rim  of  the  bell-shaped  member. 
a  ring  having  a  circular  recess,  an  absorbent  materia/ 
filling  the  recess,  means  for  connecting  the  plate  to  the 
I  rim  of  the  bell-shaped  member  and  means  for  connecting 
the  ring  to  the  plate. 

777,612.  Automatic  Danger  Signal  for  Elevator 
Gates.  Charles  T.  Eaton,  East  Somerville. 
Mass.     Application   filed    May   j8,    1904. 

A  danger  signal  for  elevators  involving  an  electric 
circuit  and  a  battery  is  composed  of  contact  breaker  on 
the  elevator  car  which  is  connected  with  an  alarm  circuit. 
Circuit  changers  intermediate  the  floors  are  adapted  to  be 
actuated  by  the    car   contact  breaker. 

777,616.     Electric  Trolley.     Theophile  Euphrat,  Nor- 

walk,    Conn.,    assignor    of    three-fourths    to    the 

Hurward  Manufacturing  Company,  and  George 

J.  Tischer,  New  Haven,  Conn.     Application  filed 

.April   13,   1904. 

An  ice-detaching  conducting  wheel  carried  on  the 
pivot  of  the  usual  wheel  is  normally  maintained  in  dis- 
connected relation  to  the  wire.  Means  are  provided  for 
shifting  it  into  connection  and  maintaining  it  in  substitu- 
tion   for  the  usual  wheel.  , 

777,631.  Switch  for  Arc-lamp  Circuits.  Robert  H. 
Henderson.  Newark,  N.  J.,  assignor  to  the  West- 
inghouse Electric  and  Manufacturing  Company, 
Pittsburg.  Pa.     Application  filed  March  20,  1903. 

Combined  with  a  main  supply  circuit  carrying  alter- 
nating currents  are  a  local  consumption  circuit  and  a 
switch  for  cutting  the  local  circuit  out  and  in,  the  ter- 
minals of  the  switch  being  inclosed  in  small  chambers 
arranged  in  pairs.  Members  of  each  pair  are  axially  in 
line  with  each  other  and  contact  pieces  are  adapted  .to . 
make  contact  at  opposite  ends  with  the  switch  terminals;  ■ 
(See  cut.) 

777 AZ7-  Rheostat.  Charles  H.  Keeney  and  Charles 
A,  Rhine,  Milwaukee,  Wis.  Application  filed 
February   29,    1904. 

Mag;netic  retaining  means  for  a  spring-actuated  switch 
member  control  a  switch  actuated  by  the  lever.  Means 
are  added  for  dcencrgizing  the  magnetic  retaining  means 
controlled  by  the  movements  of  the  switch  while  the 
lever    is   retained    by    the    magnetic    device. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued 
by  the  United  States  Patent  Office)  that  expired  on 
Decem.ber  20.  1904 : 

.Tr-|.959-      Dynnnio-clectric  Machine.    J.  Gray,  Medford,  Mass. 

375,001.  Elcctropncumalic  Mechanical  Movement.  A. 
Roosevelt,    New   York,  N.  Y. 

375.007.     ("Talvanic    Haltery.     J.   Scrson.   Boston.  Miss. 

5/5. 034-  Carbon  Electrode  for  Galvanic  Batteries.  C.  H. 
Wilder.   Natick.    Mass. 

375, T 18.  Electric  Gas-lighting  Apparatus.  C.  B.  Bosworth. 
Everette,    Mass. 

375,2^8.  Electrical  Circuit-closer.  M.  M.  A\'olch,  Atlanta, 
Ga. 

375.24.1.  Thermo-electric  Generator.  E.  G.  Achcson,  Pitts- 
burg,   Pa. 

375.255.  Combined  Electric  Motor  and  Fan.  H.  H.  Blades, 
Detroit,    Mich. 

375,295-  Insulated  Electrical  Conductor.  A.  Kissel,  Salem, 
Mass. 

375.299.     ^runicipal    Telegraph.     M.    Martin,    Maiden,    Mass. 

375.3 '5-  RIechanical  Telephone.  \V.  H.  Eastman  and  D.  J. 
Adams,    Concord,    N.    H. 

375,316.  Mechanical  Telephone  Exchange.  W.  H.  East- 
man,  Concord,   N.   H. 

375,014.  Cut-out  for  Electrical  Distribution  Apparatus.  M. 
M.   M.  .Slattery,  Woburn,   Mass. 
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Hydro-electric   Plant  for   Small    Indus- 
tries at  Hagnech,  Switzerland. 

Bv  Franz  Koester. 

In  order  to  utilize  tlie  water  of  tlie  Aare  River  a 
canal  w-as  built  between  the  years  1870  and  1S80 
connecting  the  river  with  the  Lake  of  Biel  in  the 
western  part  of  Switzerland.  Tliis  canal  is  8.6  kil- 
ometers long  and  was  built  for  the  purpose  of  drain- 
ing the  turf  land — "the  Great  Moor" — and  to  pre- 
vent damage  which  might  arise  from  sudden  high 
waters. 

At  the  time  of  building  the  canal  provision  was 
made  for  the  erection  of  a  power  plant,  but  the 
construction    was    delaj'ed    until    a    few    years    ago. 


into   three    parts    and    is   built   with   heavy   concrete 
piers    which   rest   on    solid    foundations. 

On  the  right  side  of  the  dam  an  overflow  is  pro- 
vided for  allowing  the  escape  of  the  surphis  water 
and  also  the  floating  ice  wliich  may  collect  in  the 
canal.  The  ice  trap  may  be  operated  either  by  an 
electric  motor  or  by  hand.  To  the  left  of  the  over- 
flow are  two  sluice  gates,  which  are  operated  by 
electric  motors.  These  gates  are  each  32.S  feet  wide 
and  are  made  up  of  steel  plates  and  stiffened  by 
steel  lattice  work  on  the  inside.  The  gates  are  bal- 
anced by  counterweights  and  slide  on  roller  bear- 
ings between  the  piers.  The  remaining  part  of  the 
dam,  which  is  75.4  feet  long,  is  provided  with 
numerous   small   shutters,   w^iich   are   hinged   at   the 


are,  when  necessary,  equipped  with  deflectors  which 
prevent  the  ice  from  entering  the  canal.  Before 
entering  the  turbine  chambers  the  water  passes 
through  a  rake  in  the  canal,  which  removes  any 
foreign  matter  that  may  have  entered.' 

The  power  house  is  built  for  an  ultimate  equip- 
ment of  five  turbines,  of  which  four  are  at  present 
installed.  Each  turbine  furnishes  a  minimum  of 
1,300  horsepower  and  a  maximum  of  1.500  horse- 
power. They  were  built  by  the  firm  of  Bell  &  Co. 
in  Kriens. 

Each  turbine  consists  of  four  sets  of  waterw  heels 
mounted  on  a  vertical  shaft,  the  wheels  being  of  the 
inside  radial-flow  type.  The  turbine  is  provided 
with   two   discharge   chambers,   arranged   one  above 
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The  canal  for  a  distance  of  3,000  feet  from  its 
entrance  into  the  Lake  of  Biel  had  to  be  cut  through 
a  hill  giving  a  depth  of  11 1.5  feet  and  a  width  at 
the  base  of  118  feet.  Due  to  this  cut  a  considerable 
fall  of  w-ater  was  obtained.  The  head-water  canal 
leading  to  the  power  house,  as  shown  in  Fig.  2,  is 
650  feet  long  and  is  at  an  angle  of  45  degrees  to  the 
main  stream.  The  power  house  spans  this  canal 
and  a  tail  race  1,400  feet  long  leads-  from  it  and 
empties  into  the  Lake  of  Biel.  For  checking  the 
fall  of  the  water  from  the  Aare,  this  fall  being  29.5 
feet,  a  massive  dam  provided  with  sluice  gates  was 
constructed,  the  sluices  being  Ico  feet  below  the 
supply  canal.  The  law  'of  the  state  required  that 
the  dam  be  built  at  least  10  feet  above  the  bed  of 
the  canal  so  as  to  provide  a  minimum  depth  of  10 
feet  of  water.  Owing  to  the  nature  of  the  soil 
through  which  the  canal  runs  it  was  found  neces- 
sary to  line  the  bed  and  strengthen  the  sides. 
The  dam  is  207.9  fc^'  wide,  spanning  the  entire 
canal,  and  is  built  466  feet  from  the  entrance  of 
the  canal  into  the  Lake  of  Biel.    The  dam  is  divided 


low-water  level,  the  top  of  the  shutters  bearing 
against  the  bridge  which  spans  that  portion  of  the 
dam.  A  traveling  crane  moves  over  these  shut- 
ters, raising  or  lowering  them,  in  order  to  regulate 
the  height  of  the  water.  At  times  of  very  high 
water  these  shutters  may  be  lowered  so  as  to  rest 
on  the  downstream  incline  of  the  dam. 

The  downstream  side  of  the  dam  is  built  on  a 
slope  of  one  to  10  in  order  to  prevent  the  washing 
away  that  would  occur  with  a  direct  fall.  .At  the 
right  side  of  the  dam  the  canal  runs  in  its  natural 
bed.  The  supply  canal  is  88.5  feet  wide  at  the  bot- 
tom, the  sides  sloping  from  the  top  and  being 
lined  with  stone.  The  bottom  of  this  canal  is  above 
the  level  of  the  bed  of  the  main  stream,  is  lined 
with  stone  and  slopes  toward  a  trench  in  the  center, 
so  that  b}^  opening  the  sluice  gates  in  the  dam 
the  water  may  be  entirely  drawn  out  of  the  supply 
canal. 

In  order  to  prevent  the  accumulation  of  ice  in 
the  supply  canal  iron  columns  are  built  in  con- 
crete foundations  in  the  canal  bed.     These  columns 


the  other,  which  join  before  entering  the  tail 
race.  The  two  lower  waterwheels  take  water 
in  at  the  bottom  and  discharge  at  the  top,  while 
in  the  two  upper  wheels  the  process  is  reversed, 
thus  equalizing  the  strain  on  the  shaft.  The  ver- 
tical shaft  revolves  on  a  double-ring  bearing  at 
the  bottom  of  the  turbine  chamber,  the  bearing 
being  enclosed  and  surrounded  by  25  liters  of  oil, 
thus  insuring  efficient  lubrication.  The  oil  is  kept 
cool  by  means  of  coils  in  which  water  is  circu- 
lated. The  regulation  of  the  turbine  may  be  effected 
in  different  ways;  the  two  lower  wheels  may  be 
regulated  by  an  hydraulic  governor,  the  two  upper 
wheels  may  be  regulated  by  hand  and  all  four 
wheels  together  may  be  regulated  either  by  hand 
or  by  means  of  the  hydraulic  governor. 

In  the  summer  time,  w^hen  the  flow  is  great  and 
the  head  available  small,  all  four  wheels  are  oper- 
.ateed;  while  in  the  winter  time,  when  the  flow  is 
smaller  and  a  large  head  obtainable,  any  wheel 
may  be  cut  out  of  service  as  desired.  The  net  fall 
at  times  of  high  water  is  18.3  feet,  and  at  ordinary 
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low  water  is  23.9  feet,  while  at  times  of  extremely 
low  water  the  fall  is  29.5  feet.  In  the  latter  case 
the  volume  of  water  is  1.918  cubic  feet  a  second, 
which  is  sufficient  for  operating  four  turbine  sets. 
Each  turbine  is  placed  in  a  separate  enclo'^ed  cham- 
ber from  which  the  water  supplj-  may  be  cut  off  by 
means  of  two  gates  which  move  in  a  vertical 
phtr.c. 

In  addition  to  the  large  turbines  there  are  three 
smaller  ones  which  receive  their  water  from  a 
penstock  leading  from  the  supply  canal.  Two  of 
these    turbines    are    of    20    horsepower    each    and 
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efficiency  93  per  cent.  Each  generator  has  a  sep- 
arate exciter,  which  runs  at  a  speed  of  550  revolu- 
tions a  minute  and  which  furnishes  230  amperes  at 
120  volts. 

The  exciters  are  driven  by  means  of  cone  gearing 
from  a  shaft  run  by  the  20-horsepower  turbines ; 
they  are  four-pole  machines  and  separately  excited 
by  means  of  current  furnished  by  small  shunt- 
wound  machines  which  furnish  100  amperes  at  120 
volts.  There  are  two  of  these  machines,  one  being 
held  in  reserve.  The  field  current  to  each  exciter  is 
separately  controlled  by  means  of  a  rheostat  on  the 
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The  high-tension  wires  are  of  copper  6.7  and 
eight  millimeters  in  diameter.  The  lines  from  the 
building  are  led  to  a  distributing  pole  made  up  of 
two  latticed  columns  (Fig.  4),  and  from  this  point 
are  branched  in  various  directions,  and  furnish  cur- 
rent to  numerous  industries  widely  scattered  around 
the  Lake  of  Biel.  Near  the  power  plant  there  is  a 
test  line  one  kilometer  long,  where  aluminum  wire 
is   used. 

■  The  line  to  Biel  (Fig.  3)  consists  of  ir  wires 
and  is  carried  on  extra  heavy  double  poles,  while 
on    the   branch    lines    extra    heavy   single    poles    are 


Fig.  2. 


Headwater  Canal  Leading  to  Power  House.  Fig.  3.     Wooden  Pole  Construction. 
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operate  the  exciters,  while  the  third  turbine,  which 
is  of  45  horsepower,  is  used  to  operate  an  air 
compressor  by  means  of  which  the  gates  con- 
trolling the  entrance  of  the  water  to  the  main  tur- 
bine chambers  may  be  opened  or  closed.  This  may 
be  accomplished  in  i}2  minutes.  The  last  tur- 
bine also  serves  to  drive  the  pumps  for  the  hydraulic 
governors,  each  turbine  having  a  separate  piunp. 
The  turbine  chamber  may  be  emptied  by  means 
of  a  centrifugal  pump. 

The  main  turbines  revolve  at  a  speed  of  100  revo- 
lutions a  minute  and  are  direct  connected  to  the 
alternators,  which  are  mounted  on  the  same  shaft, 
as  shown  in  Fig.  r.  The  generators  furnish  three- 
phase  current  at  8,000  volts  and  40  cycles  per  sec- 
ond. The  revolving  field  contains  4S  oval  poles 
equipped  with  rectangular  pole  shoes  at  right  angles 
to  the  poles.  The  armature  is  star-connected,  the 
coils  being  placed  in  slots  in  the  armature  core, 
the  outside  diameter  being  18.1  feet.  The  dynamos 
are  so  designed  that  they  can  develop  their  full- 
load  output  of  1.300  horsepower,  giving  single-phase 
current,  so  that  they  may  at  will  be  connected  to 
the  lighting  system.  The  voltage  loss  in  the  gener- 
ators with  a  non-inductive  load  is  five  per  cent., 
?nd  with  cos  $  =  0.77  the  loss  is  15  per  cent.,  shov/- 
iug  an  efficiency  of  94  per  cent,  and  93  per  cent., 
respectively. 

For  single-phase  operation,  with  a  non-inductive 
load,  the  loss  in   voltage  is  eight  per  cent,  and  the 


FIG.    4. 


LATTICE-POLE    CONSTRUCTION    USED    IN 
HAGNECH    SYSTEM. 


switchboard,  and  the  arrangement  is  such  thai 
when  a  generator  is  cut  out  of  service  a  resistance  is 
inserted   in  the  field   circuit. 

Current  from  the  generators  is  carried  in  cables, 
which  are  carried  on  porcelain  insulators  in  roomy 
ducts  to  the  switchboard,  which  is  in  the  southern 
end  of  the  building.  The  switchboard  is  arranged 
with  two  independent  sets  of  bus  bars  arranged  on 
the  ring  system,  each  set  being  capable  of  being 
broken  at  four  points,  so  that  the  plant  may  be 
operated  as  a  whole  or  may  be  divided  into  two 
independent  parts — for  lighting  and  for  power. 
The  8,coo-volt  current  is  sent  directly  to  the  bus 
bars,  tlie  absence  of  transformers  making  the  ar- 
rangement a  very  simple  one. 

The  generator  and  distribution  switchboards  are 
separated,  the  latter  being  located  in  the  rear  of 
the  former.  The  generator  switchboard  is  divided 
into  eight  panels,  three  panels  on  either  end  of  the 
board  containing  the  equipment  for  the  generators, 
which  consist  of  two  double-throw  switches,  an  am- 
meter and  voltmeter,  a  phase  lamp  and  a  voltmeter 
to  be  used  for  measuring  the  voltage  in  the  phases 
when  changing  from  tliree-phase  to  single-phase 
distribution.  Below  this  equipment  is  placed  the 
hand  wheel  of  the  field  rheostat,  so  arranged  that 
each  rheostat  may  be  operated  singly,  or  that  they 
may  be  coupled  and  operated  In  groups.  The  two 
center  panels  are  for  the  bus-bar  systems  and  are 
each  equipped  with  three  ammeters  and  a  voltmeter 
arranged  so  as  to  be  capable  of  measuring  the  ten- 
sion at  the  bus  bars  of  any  part  of  the  system  to 
which  it  is  connected.  Each  panel  is  also  equipped 
with  an  ammeter  and  voltmeter,  a  rheostat  and 
switch   for  the  exciter-current  system. 

The  distribution  switchboard  consists  of  seven 
panels  and  contains  the  switches  and  measuring 
instruments  for  the  five  high-tension  feeder  cir- 
cuits, and  In  addition  a  ground  detector  is  provided 
on  the  last  panel.  The  bus-bar  system  is  so  arranged 
that  any  portion  may  be  cut  out  during  operation 
without  causing  any  trouble  or  Inconvenience.  The 
lines  from  the  distribution  switchboard  are  led  to 
lightning  arresters,  the  arresters  being  grounded 
through  fuses  and  water  rheostats.  The  wires  arc 
led  up  the  wall  in  cement  ducts  and  leave  the 
building  on  heavy  glass  insulators.  A  separate 
small  switchboard  located  near  the  generator  board 
controls  the  lighting  for  the  power  house  and  vicin- 
ity and  also  for  the  town  of  Hagnech.  The  current 
for  lighting  the  power  house  and  vicinity  is  fur- 
nished from  a  15-kilowatt  single-phase  transformer, 
the  distribution  being  on  the  three-wire  system, 
with  250  volts  between  the  outside  wires.  This 
transformer  also  furnishes  the  current  for  the  town 
lighting.  Motors  for  operating  the  sluices  and 
gates  in  the  dam  arc  supplied  by  a  20-kilowatt  trans- 
former, which  furnishes  current  in  the  secondary 
circuit  at  250  volts,  and  the  distribution  is  controlled 
from  the  small  switchboard  previously  mentioned. 


employed,  and  at  all  railroad  or  water  crossings  the 
double-lattice  column  construction  is  used.  All  poles 
are  provided  with  an  iron  framework  around  the 
top  to  prevent  the  high-tension  wires  from  dropping 
to  the  ground  in  cases  where  an  insulator  breaks, 
and  at  all  crossings  a  system  of  guard  wires  is  used. 

At  the  entrance  to  towns  the  lines  are  provided 
with  emergency  switches  operated  from  the  ground 
and  also  with  lightning  arresters,  and  where  the 
lines  run  over  mountains  attaining  an  elevation  of 
3,280  feet  a  lightning  arrester  is  provided  on  each 
pole. 

The  entire  lighting  system  is  single-phase,  and 
all  the  current  required  is  taken  from  the  same 
phase,  and,  as  the  connected  motors  are  all  for  three- 
phase  current,  the  regulation  of  the  potential  at  the 
power  house  is  easily  accomplished  on  the  single 
phase  which  is  used  for  lighting.  The  circuits  are 
branched  at  the  points  of  application,  where  are 
located  one,  two  or  three  transformers  as  the  de- 
mand requires.  The  transformers  are  located  in  small 
reinforced  concrete  buildings  to  each  of  which  Is 
anchored  a  sheet-steel  tower  (Fig  5).  On  the  top  of 
this  tower  are  two  rings  of  Insulators — one  for  high- 
tension  and  one  for  the  low-tension  lines.  The  lines 
are  led  down  the  Interior  of  the  tower  and  supported 
by  short  span  wires  held  in  porcelain  tubes. 

High-tension  wires  run  through  three  fuses,  ac- 
cessible from  the  rear  of  the  building,  to  the  trans- 
formers.     The    transformers    are    oil-insulated,    the 
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single-phase  tj^pe  for  lighting  being  from  15  to  30 
kilowatts  and  the  three-phase  transformers  for  the 
motors  being  from  20  to  40  kilowatts.  The  trans- 
formers are  arranged  in  groups  in  the  station,  the 
lighting  transformers  all  furnishing  single-phase 
current  on  the  three-wire  sj^stem.  All  the  three- 
phase  transformers  for  the  motors  furnish  current  at 
250  volts.  The  secondary  wires  pass  through  fuses 
accessible  from  the  front  of  the  building  and  either 
lead  directly  to  the  point  of  application  or  to  a 
system  of  bus  bars  in  the  station. 

The    distribution    system    serves    numerous    small 
towns    and    also    the    city   of    Biel,    at    which   place 
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Electric  Power  In  Railroad  Shops  at 
Danville,  III. 

Extensive  and  modem  equipment  is  a  feature  of 
the  new  shops  of  the  Chicago  and  Eastern  Illinois 
railroad  at  Danville,  111.  These  shops  are  located 
near  the  center  of  the  s\'stem  as  far  as  distribution 
of  material  is  concerned  and  present  many  features 
of  interest  to  the  electrical  engineer.  The  group- 
ing of  the  various  shops  close  to  the  locomotive 
roundhouse  is  the  fundamental  idea  of  the  whole 
scheme  of  construction.  Among  the  things  which 
have  been  introduced  for  the  comfort  of  the  em- 
ployes is  an  efficient  heating  system  known  as  the 
Van  Auken  duplex  system  of  vacuum  steam  heating. 


about  500  kilowatts  is  used.  Here  a  transformer 
station  reduces  the  line  tension  to  2,000  volts  and 
the  current  is  led  through  underground  .cables  to 
sub-stations,  where  it  is  further  reduced  to  250 
volts  for  the  motors.  In  addition  to  this,  one  phase 
of  the  transmission  line  is  connected  through  a 
special  transformer  and  furnishes  single-phase  cur- 
rent at  2,000  volts  to  a  small  electric  plant  at 
Boezingen.  The  turbine  plant  has  proved  satisfac- 
tory- in  every  respect  and  despite  the  great  number 
of  motors  connected  to  the  system  there  has  been 
no  trouble  experienced  due  to  flickering  of  the 
lights. 

In  all  the  numerous  points  of  consumption  1,150 
kilowatts  is  consumed  by  the  motors  and  950  kilo- 
watts for  lighting  purposes.  This  plant  was  built 
for  developing  the  small  industries  in  the  city  of 
Biel  and  towns  around  the  lake  and  for  furnishing 
power  economically  at  a  low  cost.  In  connection 
with  this  plant  there  has  been  built  a  calcium-car- 
bide factor^'  at  Nidaw,  which  has  five  furnaces  and 
uses  2.400  horsepower.  ITiis  plant  is  connected  with 
the  power  house  by  a  three-wire  line,  the  current 
being  furnished  through  the  medium  of  three  sin- 
gle-phase transformers.  B3'  building  this  factory 
it  has  been  possible  to  utilize  the  entire  output 
of  the  turbine  plant,  and  should  the  demand  for 
current  to  supply  motors  become  great  enough 
the  supply  to  the  carbide  factor)'  can  be  curtailed. 
Current  for  lighting  (per  lamp  per  year)  and  power 
is  furnished  at  the  following  prices : 

Lighting. 

Candlepower lo  i6  25  32 

Over  i.ooo  hours §2.70  S4.25  S6.60  S8.40 

400  to  1,000  hours 2.10  3.20  5.00  6.40 

Under  400  hours 1.40  z.io  3.30  4.20 

Motors, 

Horsepower i-io  i  10  100 

Price  per  horsepower  year S54.00        S42.00        S37.00        S29.00 

From  the  above  it  will  be  seen  that  with  a  loo- 
horsepower  motor  running  11  hours  per  day  for 
300  days  the  cost  of  power  would  be  l.i  cents  per 
kilow'att-hour.  A  reduction  of  30  per  cent,  from 
the  above  price  is  made  for  motors  using  power 
during  periods  of  no  lighting  load,  and  under  favor- 
able circumstances  a  still  further  reduction  is  made. 
The  entire  electrical  equipment  was  done  by  Brown, 
Boveri  &  Co.,  of  Baden,   Switzerland. 


PLAT    OF    GROUNDS    FOR    RAILROAD    SHOPS    AND   YARDS    AT    DANVILLE. 

One  of  the  most,  important  buildings  is  the  ma- 
chine and  erecting  shop,  shown  on  the  plat  of  the 
grounds  (Fig.  i).  Light  for  the  shop  is  afforded 
by  an  abundance  of  glazed  sash  in  the  side  and  end 
walls,  and  there  are  skylights  in  the  roofs  of  both 
sections.  A  single  saw-tooth  skylight  over  the  light 
machine  tools  is  arranged  longitudinally. 

The  large  shop  is  served  by  an  electric  crane  hav- 
ing a  span  of  74  feet  6j^  inches  and  a  capacity  of 
80  tons.     The  crane  has  seven  motors.     Each  trol- 
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poses  is  located  within  the  crane  circle  and  in  reach 
of  one  hammer.  The  boiler  shop  is  a  building  209 
feet  long  and  109  feet  wide.  The  crane  in  the  mid- 
dle section  has  a  span  of  55  feet  and  a  capacity  of 
20  tons. 

Ultimately  the  roundhouse  is  intended  for  56 
stalls,  but  17  stalls  opposite  the  entrance  will  not 
be  built  at  present.  The  inside  diameter  is  124.8 
feet  and  the  extreme  width  of  the  house  is  85.3 
feet.  A  flat  wooden  roof  is  divided  transversely 
into  three  sections,  which  are  supported  by  circular 
cast-iron  columns  seven  inches  in  diameter,  three- 
quarters  inch  thick  and  about  20  feet  long. 

As  in  all  of  the  latest  types  of  railroad  shops, 
electricity  plays  an  important  part  principally  in 
machine-tool  drive  and  in  lighting.  The  power  house 
is  a  substantial  structure,  about  90  feet  by  100  feet, 
outside  dimensions,  with  coal  bunkers  12  feet  wide, 
running  outside  along  the  whole  length.  The  building 
is  fireproof  throughout,  with  brick  walls,  tile  roof  on 
steel-roof  trusses  and  cement  floors  laid  on  brick 
arches  supported  by  steel  I-beams.  A  15-inch  brick 
wall  divides  the  building  into  two  rooms,  an  engine 
room  about  44  by  97  feet  inside  and  a  boiler  room 
41  by  97  feet,  with  a  clear  height  of  about  30  feet 
to  the  roof  trusses. 

Fig.  2  is  a  plan  of  the  power  house,  showing  the 
location  of  the  apparatus,  and  Fig.  3  is  an  interior 
view  showing  the  generating  units.  Fig.  4  is  a 
cross-sectional  view. 

The  engine-room  floor  is  four  feet  six  inches 
above  that  of  the  boiler-room  floor,  leaving  a  height 
of  25  feet  in  the  engine  room.  Underneath  is  a 
basement  eight  feet  10  inches  high.  This  arrange- 
ment of  the  power  house  with  the  three  floor  levels 
has  been  found  very  advantageous  in  the  location 
of  the  various  parts  of  the  plant. 

Particular  attention  has  been  given  to  the  finish 
of  the  engine  room.  The  walls  are  plastered  and  a 
wainscoting  of  white  enamel  brick  seven  feet  high 
extends  entirely  around  the  room.  The  finish  of 
all  switchboard  and  gaugeboard  instruments  and  of 
the  lighting  fixtures  is  uniform,  a  "marine"  or  black- 
copper   finish. 

In    this    room    are    installed    the    two    generating 


Proposed  Power  Development  for  Chat- 
tanooga. 

John  Bogart,  formerly  state  engineer  of  New 
York,  who  has  been  making  investigations  concern- 
ing the  proposed  development  of  waterpower  on 
the  Tennessee  River  for  the  city  of  Chattanooga,  re- 
ports that  the  plan  to  develop  waterpower  and 
render  the  river  navigable  is  entirely  feasible.  The 
city  of  Chattanooga  has  authorized  the  construction 
of  a  dam  35  feet  high  at  a  point  20  miles  below 
the  city.  Tlie  dam  is  authorized  by  an  act  of 
Congress  and  will  cost  $2,000,000.  Although  the 
power  plant  will  be  20  miles  down  the  river,  the 
transmission  line  for  carrying  the  electrical  energy 
to  the  city  will  only  be  six  miles  long,  across  coun- 
try. It  is  said  that  50  new  manufacturing  indus- 
tries have  sprung  up  in  Chattanooga  within  12 
months  and  all  desire  to  use  the  proposed  electric 
power. 


PLAN    OF   POWER    HOUSE   FOR   DANVILLE   RAILROAD   SHOPS. 


ley  has  an  auxiliary  hoist  of  10  tons.  Thirty-three 
per  cent,  of  the  floor  space  of  the  shop  is  sers'ed  by 
the  traveling  cranes.  Besides  the  main  erecting  shop 
other  important  buildings  are  the  blacksmith  shop, 
boiler  shop,  roundhouse  and  the  power  house. 

The  blacksmith  shop  is  100  by  136  feet,  with 
walls  24  feet  high,  and  lighted  by  the  usual  glazed 
windows.  Specially  hooded  down-draft  forges  have 
been  installed.     A  heating  furnace  for  general  pur- 


sets,  the  compensator  set.  the  two  air  compressors 
and  the  switchboard  for  the  automatic-telephoiie 
system  connecting  the  various  shops.  In  the  base- 
ment pit  in  plain  view  from  the  engine-room  floor 
are  the  pumps  and  heater.  All  of  this  apparatus  can 
be  reached  by  the  12-ton  traveling  hand  crane  in- 
stalled in  the  power  house.  The  opening  in  the 
engine-room  floor  directly  over  the  auxiliaries  brings 
them  at  all  times  under  the  eye  of  the  engineer  and 
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provides  a  flood  of  light  in  the  basement,  this  being 
most  desirable  for  the  inspection  and  repairing  of 
piping  and  machinen^ 

The  electrical  sj-stem  for  power  distribution  is  by 
direct  current  at  250  volts,  the  two-vyire  system 
being  used  for  motor  and  power  circuits  and  the 
three-wire  system  for  lights,  a  compensator  being 
used  at  the  power  station  to  take  care  of  the  unbal- 
ance in  the  lighting  load.  No  reserve,  generating 
units  have  been  provided,  but  every  precaution  has 
been  taken  to  make  the  installation  most  certain  in 
its  operation.  All  generators,  engines  and  compen- 
sators have  an  overload  capacity  of  50  per  cent,  for 
continuous  operation  and  of  too  per  cent  for  short 
intervals. 

Coal  is  delivered  on  the  cars,  which  are  run  in  on 
the  track  alongside  the  bunkers.  From  the  cars  it  is 
shoveled  into  the   bunkers   bv  hand.      The  bunkers 


FIG.  3.       INTERIOR    OF    POWER    HOUSE   AT   DANVILLE    RAILROAD   SHOPS. 


are  hopper-shaped  and  at  the  bottom  are  provided 
with  a  trap  door,  through  w'hich  the  coal  runs  by 
gra\ity  into  the  firing  cars.  These  cars  are  drawn 
in  through  small  doors  in  the  boiler-room  wall  to 
the  point  directly  in  front  of  the  boilers,  from  which 
the  grates  are  fed  by  hand.  Provision  has  been 
made  in  the  construction  of  the  bunkers  so  that  the 
railroad  tracks  may  be  elevated,  and  when  coal  can 
be  delivered  in  hopper  cars  these  cars  will  be  run 
over  the  bunkers  and  the  coal  dumped  directly  into 
them. 

In  the  boiler  room  are  installed  at  present  four 
264-horsepowcr  Cahall  horizontal  sectional  water- 
tube  boilers,  furnished  by  the  Aultman  &  Taylor 
Machinery  Company  of  Mnnstield,  Ohio.  The  boil- 
ers are  set  in  two  batteries  of  two  boilers  each. 
They  are  provided  with  all  possible  safety  devices 
and  are  installed  after  the  most  modern  practice. 
Each  boiler  is  provided  with  two  four-inch  safety 
valves,  ordinarily  set  for  100  pounds  steam  pressure, 
water  columns,  three  trycocks,  two  Homestead  blow- 
off  valves  and  a  Kirchner  high  and  low-water  alarm. 

The  total  capacity  of  the  boiler  plant  is  about 
1. 000  horsepower.  Space  is  left  in  the  boiler  room 
-for  the  installation  of  another  soo-horsepower  bat- 
tery, as  the  demand  for  more  power  may  arise. 

the  grates  have  an  area  of  about  55%  square  feet 
per  boiler  and  are  designed  normallv  to  burn  about 
22  pounds  of  coal  per  square  foot  per  hour,  this 
being  a  fair  rate  of  combustion  for  the  kind  of  coal 
used.  However,  the  rate  of  combustion  can  be 
pushed  much  higher,  as  sufficient  draft  is  provided 
liy  a  chimney  about  140  feet  in  height,  it  thus  being 
able  easily  to  take  care  of  overloads  that  may  occur 
in  the  operation  of  the  plant. 

The  gases  pass  from  the  furnaces  to  a  breeching 
made  of  3-16-inch  steel.  The  breeching  is  five  feet 
wide  by  seven  feet  high  at  the  smaller  end,  and  10 
feet  high  at  the  larger  end,  the  cross-section  being 
rectangular  with  an  arching  top.  TTiis  breeching 
will  be  e.xtended  the  whole  length  of  the  boiler  room 
when  the  future  boilers  are  added  to  the  plant. 

The  stack  is  of  brick,  140  feet  high  by  seven  feet 
ihree  inches  internal  diameter,  and  was  furnished 
by  the  Alphonse  Custodis  Qiimney  Construction 
Companj',  The  foundation  is  of  concrete,  the  footing 
heing  20  feet  square  and  10  feet  below  grade  level. 
.\t  the  top  of  the  foundation  is  laid  a  12-inch  course 
of  Indiana  limestone.  The  foundation  footing  is 
10  feet  from  the  outside  of  the  power-house  wall, 
and  connection  between  the  steel  breeching  in  the 
power  house  and  the  stack  is  made  by  a  smoke  flue 
of  brick  five  feet  wide  by  10  feet  high,  with  arched 
top. 

The  engine  room,  shown  in  Fig.  3.  is  of  ample 
size  to  accommodate  all  machinery  now  installed 
together  with  future  extensions,  allowing  necessary 
space  for  repairs  on  machinery,  yet  without  waste 
room.  The  large  engine  now  installed  is  a  ,300- 
horscpower  heavy-duty  type  horizontal  simple  Cor- 
liss engine,  witli  shafting  extended  for  mounting 
the  200-kilowatt  direct-current  generator.  This  en- 
gine is  designed  to  develop  300  horsepower  when 
nmning  at  100  revolutions  per  mimite,  taking  steam 
at  100  pounds  pressure  and  one-quarler  cul-oflr.  It 
will  carry  conlinu,-iusly  an  overload  of  50  per  cent, 
without  undue  heating  or  wearing  of  the  operating 
parts  and  will  rcgnlate  within  two  per  cent,  each 
way  from  its  normal  speed  under  variations  from 
no  load  to  full  load.  This  engine  was  furnished 
bv  the  Filer  &  Stowell  Company  of  Milwaukee,  Wis. 


The  smaller  engine  is  a  I50-horsepo\ver  Ideal 
high-speed  engine,  furnished  bj-  A.  L.  Ide  &:  Sons 
of  Springfield.  111.  This  also  is  a  single-cylinder 
engine,  arranged  to  be  direct  connected  to  a  100- 
kilowatt  generator.  The  shaft  for  the  generator  ar- 
mature is  flange-coupled  to  the  engine  shaft  instead 
of  being  built  in  one  solid  piece.  This  engine  will 
develop  150  horsepower  when  running  at  230  revolu- 
tions per  minute,  taking  steam  at  100  pounds  pressure 
and  one-quarter  cut-off. 

The  generators  were  both  furnished  by  the  West- 
ern Electric  Company  of  Oiicago  and  are  compound- 
wound  multipolar  250-volt  direct-current  machines. 
The  200-kilowatt  generator  is  designed  to  run  at 
100  revolutions  per  minute,  while  the  smaller  ma- 
chine runs  at  230  revolutions  per  minute.  Both  of 
these  machines  are  designed  to  furnish  250  volts 
at  full  load  and  245  volts  at  no  load.  They  are 
each  capable  of  op- 
erating continuously, 
delivering  their  full 
rated  output  at  250 
volts  without  an  ex- 
cessive increase  o  f 
temperature  i  n  the 
field  coils  or  arma- 
ture, and  they  will, 
moreover,  carry  a  50 
per  cent,  overload 
for  a  period  of  two 
hours  without  exces- 
s  i  V  e  heating.  Mo- 
mentary overloads  of 
ICO  per  cent,  will  be 
safely  carried  by 
either.  The  efficiency 
af  full  load  is  92;.2 
per  cent,  for  the  200- 
kilowatt  and  91  per 
cent,  for  the  100- 
kilowatt,  while  effi- 
ciencies for  less  than 
full  loads,  of  course, 
are  slightlj'  below 
these  figures, 
designed    to    carry    the 


The  large  generator 
normal  load  of  the  entire  plant  during  the  daytime. 
On  winter  afternoons  when  the  lighting  load  is 
thrown  on  in  conjunction  wnth  the  motor  load  it 
may  be  necessary  to  use  the  smaller  unit  in  connec- 
tion w'ith  the  larger  one.  In  case  of  injury  to  the 
large  unit  the  smaller  unit  will  be  able  to  operate 
the  entire  plant  for  a  limited  time  with  possibly  a 
decreased  output.  The  night  load  will  ordinarily 
be  carried  by  the   smaller  unit. 

The  tunnel,  about  1,200  feet  total  length,  in  which 
are  laid  the  main,  piping  lines,  connects  the  power 
house  with  the  various  shops.  The  tunnel  is  rectan- 
gular in  section,  about  six  feet  high  by  four  feet  six 
inches  wide. 

Forty-one  motors  are  used  throughout  the  shops 
for  driving  the  various  tools.  Of  these  it,  ranging 
in  size  from  five  to  20  horsepower,  used  for  the 
group  drives,  are  belted  to  line  shafts.  Examples  of 
these  installations  may  be  seen  in  Fig.  5.  These 
motors  are  installed  on  brackets  supported  by  build- 
ing columns  or  attached  to  the  wall.  The  starting 
IjO-xes  are  mounted  on  the  wall  or  on  iron  columns 
as  may  be  convenient.     These  are  all  provided  with 


mounted  a  double-pole  circuit-breaker,  back  of  which 
is  a  small  resistance  bank.  The  three  remaining 
sides  of  the  stand  are  covered  in  with  perforated 
iron.  The  controller  of  the  largest  motor,  one  of  20 
horsepower  on  the  go-inch  wheel  lathe,  only  occupies 
a  space  of  14  by  20  inches  by  three  feet  six  inches 
high.  The  controller  is  entirely  self-contained,  in- 
cluding resistance  and  protecting  devices. 

The  90-inch  wheel  lathe  just  mentioned,,  the  largest 
tool  in  the  shop,  is  deserving  of  particular  attention. 
Its  motor  has  a  speed  range  of  from  250  to  1,000. 
The  controller  is  in  easy  reach  of  the  operator,  who 
can  increase,  decrease,  stop  or  reverse  the  motor  at 
will.  There  are  no  belts  used  on  the  tool,  the  feed 
being  operated  by  a  shaft  and  bell-crank  attach- 
ment below  the  floor.  The  quartering  attachments 
are  operated  by  two  individual  three-horsepower  mo- 
tors and  are  controlled  by  separate  controllers. 

The  transmission  lines  from  the  power  house  con- 
sist of  three:  pairs  of  700,000-circular-mil  feeders  for 
power  circuits  and  two  pairs  of  lighting  feeders,  one 
of  500,000  circular  mils  and  the  other  of  400,000 
circular  mils.  A  pair  of  No.  2  wires  are  used  for 
the  outside  arc  lamps,  which  are  on  a  separate  cir- 
cuit. A  No.  0000  neutral  wire  is  carried  from  the 
power  house,  with  branches  running  to  all  lighting 
cabinets. 

These  feeders  are  of  rubber-covered  lead-encased 
cable  from  the  switchboard  to  a  point  two  feet  out- 
side the  power-house  wall,  where  they  are  con- 
nected to  the  triple-braided  weatherproof  insulated 
wire  used  on  the  pole  line.  Tlie  poles  are  of 
wrought  iron,  25  feet  in  height,  with  malleable-iron 
cross-arms  and  iron  pins.  They  are  set  in  concrete 
blocks  five  feet  six  inches  in  depth  and  about  three 
feet  square. 

For  the  power-distribution  service  leads  are  carried 
from,  the  feeder  line  to  a  distributing  panel  pro- 
vided with  fused  main  switch  and  fused  branches. 
The  motor  leads  are  tapped  from  the  branch  mains 
and  are  protected  by  service  bo.xes  which  serve  the 
purpose  of  both  fuse  and  switch.  The  motors  are 
further  protected  by  circuit-breakers  mounted  on 
the  starting  boxes. 

The  service  wires  for  the  lighting  circuits  lead 
to  panel  boards  installed  in  wooden  cabinets.  These 
panels  are  arranged  for  the  three-to-two-wire  sys- 
tem of  distribution  and  are  provided  with  a  main 
fused  three-pole  switch  and  the  requisite  number  of 
fused  two-pole  switches.  For  mechanical  reasons, 
nothing  smaller  than  35-ampere  switches  are  used 
on  these  panels. 

There  are  12  distributing  panels  for  lighting  cir- 
cuits and  two  for  power  circuits  located  in  conve- 
nient centers  of  distribution  in  the  various  shop.s. 
The  wiring  from  the  cabinets  to  lamps  is  openwork 
w-here  possible,  and  in  conduit  where  lines  run  under 
floor  or  on  iron  columns  and  along  walls  from  the 
floor  to  a  point  seven  feet  above  floor  level. 

In  lighting  the  shops  arc  lamps  have  been  used 
for  general  illumination  and  incandescent  lamps  have 
been  located  over  the  various  machines  and  benches. 
In  many  places,  as  along  walls  in  machine  shop,  over 
the  benches,  between  the  engine  pits  and  in  the  tool 
room  adjustable  fixtures  have  been  installed  which 
will  support  the  lamp  in  any  position  desired  directly 
over  the  work.  Otherwise  the  incandescent  lamps 
are  pendant  over  machines  or  mounted  on  side  walls. 
The  arc  lamps  are  suspended  from  the  roof  or  be- 


FIG.    4.      CROSS-SECTION    OF    POWER    HOUSE   FOR    DANVILLE    RAILROAD    SHOPS. 


double-pole  circuit-breakers  which  take  the  place  of 
main  switches. 

Thirty  motors  ranging  from  ij'2  to  25  horsepower 
are  used  for  individual  drives  and  are  mounted  on 
the  machines  they  operate.  The  controllers  are 
mounted  on  pedestals  of  special  design  which  pro- 
vide space  in  the  base  for  necessary  resistance.  On 
the  back  of  the  controller  is  mounted  the  circuit- 
breaker,  thus  bringing  all  the  operating  mechanism 
w-ithin  easy  reach  of  the  operator. 

The  variable-speed  motors  used  for  tools  having 
a  speed  variation  of  four  to  one  are  of  the  double- 
commutation  variety  and  operate  on  the  250-volt  cir- 
cuit. Three  speeds  are  secured  by  combinations  of 
commutators  which  about  equally  divide  the  total 
range  and  intermediate  steps  are  obtained  by  a 
small  amount  of  field  weakening.  No  armature  re- 
sistance is  used  to  obtain  a  speed  variation. 

The  controller  for  operating  these  motors  is  of 
unique  and  compact  design.  The  controller  proper 
is  mounted  upon  a  stand  in  convenient  reach  of  the 
operator.  Tnnncdiately  below'  the  controllers  and 
forming    one    side    is    a    slate    slab,    upon    which    is 


tween  columns  at  a  height  of  not  less  than  16  feet 
from  the  floor  level.  Adams- Bagnall  no-volt  di- 
rect-current enclosed-arc  lamps  have  been  installed 
both  for  inside  and  outside  lighting.  In  the  office 
building  and  storehouse  incandescent  lamps  have 
been  used  exclusively  as  well  as  in  the  oil  house, 
wdiere  they  are  installed  in  vapor-proof  globes. 

The  wiring  of  the  roundhouse  is  entirely  differ- 
ent from  that  in  the  other  buildings.  Fig.  6  is  a 
diagram  showing  the  principles  upon  which  the  sys- 
tem is  based.  On  account  of  the  gases,  it  was  de- 
sirable to  have  no  exposed  wiring,  and  conduits 
have  been  lound  to  rust  in  a  short  time.  The  panel 
boards  used  in  other  buildings  were  dispensed  with 
and  instead  the  mains  carried  on  the  roof  on  cross- 
arms,  supported  on  hollow  wood  masts,  which  ex- 
tend through  the  roof  and  rest  on  the  top  of  the 
seven-inch  iron  columns  supporting  the  roof  trusses. 
The  branch  circuits  on  leaving  the  mains  pass  di- 
rectly to  a  service  box  installed  on  the  mast.  From 
the  sennce  bo.x,  twin  wire,  lead-incased,  passes  into 
the  wood  mast  and  continues  down  through  the 
inside  of  the  iron  column  to  a  point  about  six  feet 
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FIG.    5,       EXAMPLES    OF    MOTOR    DRIVE    IN    DANVILLE     RAIL- 
ROAD   SHOPS. 

above  the  level  of  the  floor.  At  this  point  a  wooden 
box  containing  fuse  blocks  and  switch  is  bolted  to 
the  side  of  the  column.  The  twin  cable  passes 
through  a  hole  drilled  in  the  column  into  a  box  and 
to  a  fuse.  From  the  fuse  it  passes  through  a  switch, 
then  back  into  the  column  and  out  at  the  top,  whence 
it  is  laid  along  roof  supports  and  down  a  one-inch 
iron  pipe  to  the  arc  lamp.  The  lamp  is  provided 
with  a  special  top,  allowing  the  wires  to  pass  di- 
rectly to  the  terminals  inside  the  lamp  case.  All  of 
the  wiring  is  thus  entirely  protected  from  the  gases. 
In  the  side  of  the  box  containing  the  fuse  block  is 
moimted  the  flush  switch  controlling  the  lamp  In 
that  section  of  the  roundhouse  and  two  plug  recep- 
tacles for  lamp  extension.  The  receptacles  and  plugs 
used  in  the  roundhouse  are  of  special  design,  so 
constructed  as  to  pull  out  from  any  direction  be- 
fore a  strain  sufficient  to  break  the  extension  wire 
can   be   brought  to   bear.     This    feature   Is   particu- 
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larh^  valuable  in  the  roundhouse,  where  it  often 
happens  that  the  extension  lamp  is  left  in  an  engine 
through  carelessness  after  use,  and  when  the  latter 
is  run  out  of  the  stall  either  the  extension  cord 
is  broken  or  the  wiring  torn  out. 

A  complete  telephone  system  is  installed  connect- 
ing all  shops  in  the  plant.  The  Automatic  Electric 
Company  of  Chicago  furnished  this  equipment.  The 
automatic  exchange  is  located  in  the  power  house, 
where  it  is  under  the  eye  of  the  engineer,  who  will 
be  notified  by  suitable  signal  lamp  of  any  failure 
in  the  operation  of  the  system  and  who  can  at  once 
rectify  the  difficult^'.  Additional  telephones  are 
added  to  the  system  by  simply  connecting  the  two 
wires  leading  from  them  to  the  exchange,  as  the 
banks  in  the  exchange  come  wired  to  be  used  in 
sets'^of  100. 

The  Arnold  Electric  Power  Station  Company  of 
Chicago  did  the  engineering  work  for  the  plant. 


Barclay's    Printing   Telegraph    System. 

Many  will  remember,  no  doubt,  the  paper  read 
by  M'r.  J.  C.  Barclay,  the  assistant  general  manager 
of  the  Western  Union  Telegraph  Company,  on 
"Modern  High-speed  Printing  Telegraph  Systems," 
at  the  International  Electrical  Congress  in  St.  Louis 
[Western  Electrician,  October  i.  1904].  In  the 
paper  the  author  mentioned  the  fact  that  he  had  then 
nearly  finished  certain  improvements  to  the  well- 
known  Buckingham  system,  which  would  make  it  a 
practical  commercial  apparatus.  It  is,  therefore,  of 
interest  to  hear  that  a  system  of  Mr.  Barclay's  has 
recently  been  tried  and  has  operated  with  appar^cnt 
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success.  The  messages  are  sent  by  means  of  ordi- 
nary typewriter  keys  and  are  printed  out  at  the 
receiving  end  in  the  form  of  letters.  All  that  the 
sender  needs  to  understand  is  the  operation  of  a 
tj'pewriter.  It  is  said  that  the  mechanism  is  simple 
and  inexpensive  and  that  the  most  expert  typewriter 
cannot  operate  the  keys  fast  enough  to  disconcert 
the  telegraphing. 


Electric  Resistance  Furnace  for  Labor- 
atory and  Dental  Purposes. 

Illustrated  herewith  is  a  simple,  cheap  and  effi- 
cient electric  resistance  furnace,  adapted  for  lab- 
oratory, dental  and  other  uses,  such  as  deter- 
mining melting  points  of  metals,  calibrating  themo- 
electrlc  couples  by  means  of  the  melting  point  of 
copper,  determining  the  cooling  curves  of  steel,  or 
for  use  for  any  chemical  or  physical  operation  when 
It  is  desired  to  reach  quickly  and  accurately  a  de- 
sired temperature  or  to  hold  an  object  for  a  long 
time  at  a  given  temperature,  and  especially  when 
It  is  desirable  to  do  so  in  an  atmosphere  free  from 
the  products  of  combustion  of  any  fuel  or  in  any 
special   atmosphere. 

The  furnace  itself,  as  described  in  a  patent  re- 
cently issued  to  Mr.  Henry  M.  Howe  of  New  York, 
consists  of  two  semi-cylinders  of  magnesia  (A) 
(A'),  hollowed  to  form  the  heating  chamber  and 
provided  with  a  cover  of  magnesia  (B)  (B')  and 
a  stopper  (C),  also  of  magnesia,  which  is  perforated 
to  admit  the  leads  (x)  (y)  of  a  thermo-electric 
couple.  The  furnace  Is  heated  by  the  spiral  of 
platinum  or  other  suitable  wire  (D)  (D),  enter- 
ing and  departing  by  the  openings  (I)  and  (K), 
through  which  a  current  of  any  desired  strength 
is  passed,  bringing  it  to  incandescence  and  to  any 
desired  temperature  not  above  the  melting  point 
of  the  heating  wire.  The  crucible  (E),  which  is 
surrounded  by  the  heating  coll,  is  also  preferably 
of  magnesia. 

It-  is  not  necessary  that  the  magnesia  of  which 
the  furnace  is  made  should  be  absolutely  pure.  That 
used  has  the  following  composition:  Silica,  two 
per  cent  (determined  accurately)  ;  ferric  oxide  and 
alumina,  one  per  cent,  (determined  approximately)  ; 
lime,  two  per  cent,  (determined  approximately)  ; 
magnesia,  95  per  cent,    (by  dift'erence). 

Magnesia  may  be  diluted  with  a  certain  amount 
of  lime;  but  the  amount  should  not  be  very  great, 
because  of  the  tendency  of  the  lime  to  slake,  and 
the  less  lime  the  better.  The  presence  of  any  large 
amount  of  silica  is  objectionable. 

Unsuccessful  attempts  with  furnaces  of  this  gen- 
eral class  have  been  made  and  the  failures  are 
attributed  to  the  use  of  sileceous  materials  for  the 
furnace  walls.  Of  course,  such  a  result  might  be 
expected,  since  the  silica  would  readily  be  elec- 
trolyzed  by  the  current  and  the  resultant  silicon 
would  alloy  with  platinum  and  destroy  it.  But  the 
magnesia  furnace  here  described  Is  said  to  be  free 
from  this  objection.  It  has  been  used  successfully 
in  laboratory  work,  and  temperatures  up  to  1,100° 
C.  have  been  developed  in  it  over  considerable  pe- 
riods of  time.  Indeed,  it  has  been  held  near  1,400° 
C.  for  about  two  hours  without  indication  of  any 
deterioration  of  the  platinum. 

Great  care  should  be  taken  not  to  turn  on  an 
excessive  amount  of  current,  because  this  is  liable 
to  melt  the  platinum.  The  current  should  be  con- 
trolled carefully  with  an  ammeter  and  a  differential 
rheostat.  When  beginning  to  use  the  furnace,  the 
operator  should  first  turn  on  the  current  slowly 
till  the  wire  begins  to  glow.  Then  setting  the  ther- 
moelectric junction  of  the  pyrometer  in  place  and 
closing  the  furnace,  he  should  increase  the  current 
very  slowly  and  cautiously,  so  as  to  learn  just  what 
current  is  required  to  produce  within  the  furnace 
the  temperature  which  he  needs. 

In  the  illustration  (F)  (F)  are  a  pair  of  steel 
disks  bound  together,  but  separated  by  the  inverted 
thermo-j unction  (N)  of  the  thermo-electric  pyrome- 
ter. This  arrangement  permits  the  observation  and 
record  of  retardations  in  the  heating  and  coohng 
of  ,(F)  (F) — in  other  words,  the  determinations 
of  the  cooling  curves  of  steel — a  purpose  for  which 
the  furnace  is  well  adapted,  as  well  as  for  the  de- 
termination of  melting  points.  In  calibrating  thermo- 
electric couples  by  means  of  the  melting  point  of 
copper,  this  apparatus  permits  the  crucible  to  be 
filled  with  an  atmosphere  composed  of  equal  vol- 
umes of  carbonic  acid  and  carbonic  oxide,  a  gas- 
eous mixture  which  does  not  oxidize  copper  and 
at  the  same  time  is  unlikely  to  cause  deposition  of 
carbon.  In  such  an  operation  the  mixture  of  car- 
bonic acid  and  oxide,  or  any  other  desired  at- 
mosphere, is  introduced  through  a  pipe  (H),  which, 
as  well  as  the  openings  (I)  and  (K).  may  be  tightly 
packed,    while   the   cover    (C)    is    luted   on.     Abso- 
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lutely  air-tight  closure,  however,  is  not  required, 
since  the  gas  pressure  through  (H)  sufiicient  to 
maintain  a  plenum  In  the  crucible  and  to  offset  small 
leakages  will  be  a  sufiicient  prevention  of  change 
of  the  interior  atmosphere. 

In  order  to  increase  its  radiating  surface,  the 
spiral  (D)  may  be  made  of  flattened  wire,  and 
preferably  of  the  special  U-shaped  section  shown, 
so  that  it  may  be  the  better  adapted  to  the  groove, 
while  giving  a  large  heating  surface. 

To  facilitate  placing  the  spiral  (D)  in  its  groove 
molded  within  the  furnace  walls,  a  mandrel  has 
been  devised.  The  mandrel,  with  the  wire  wound 
upon  it,  is  set  approximately  in  place  In  the  furnace. 
The  mandrel  is  then  withdrawn  by  screwing  it  to 
the  left.  The  two  halves  of  the  furnace  are  at 
the  same  time  pushed  together,  and  the  wire  is 
thus  fitted  into  the  spiral  groove  made  for  that 
purpose  in  the  inner  faces  of  the  furnace  walls. 
The  metallic  conductor  ihus  laid  In  the  spiral  groove 
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in  the  chamber  constitutes  a  large  part  of  the  in- 
terior wall  of  the  heating  chamber  instead  of  being 
on  the  outside  of  the  wall,  as  is  common,  so  that 
the  heat  generated  by  the  passage  of  an  electric 
current  through  the  wire  is  transmitted  directly  into 
the  heating  chamber  by  radiation  instead  of  by  con- 
duction through  the  walls  of  the  chamber. 


Chicago  Street-railway  Situation. 

Judge  Grosscup  last  week  refused  the  application 
of  the  Chicago  Union  Traction  Company  to  issue 
receiver  certificates  with  which  to  meet  various  obli- 
gations. The  court  said :  "What  T  shall  do  now 
is,  to  continue  this  hearing  until  December  31st.  If 
at  that  time  the  Union  Traction  Company  shall  not 
have  put  into  the  hands  of  the  receivers  the  sum 
needed  January  ist,  for  interest  and  rentals;  and 
by  January  iSth  the  sum  needed  for  rentals  January 
20th;  and  by  February  ist,  the  remainder  of  the 
sums  immediately  needed  for  the  purposes  named, 
and  for  adjusting  the  accounts  between  the  under- 
lying companies  and  the  Union  Traction  Company — 
taking  therefor  the  interest-bearing  obligation  of 
the  receivers,  resting  on  the  property,  but  not  cut- 
ting under  the  mortgages — the  court  will  consider 
that  the  Union  Traction  Company's  obligation,  in 
that  respect,  has  been  defaulted,  and  steps  accord- 
ingly will  be  taken." 

Just  how  much  money  the  eastern  interests  must 
raise  to  fulfill  the  terms  of  this  order  is  a  question. 
Unquestionably  they  will  have  to  bring  forth  for 
Interest  paj^ments  about  $180,000  by  December  31st. 
$130,000  more  by  January  20th,  and  an  additional 
$45,000  by  February  ist — a  total  of  something  more 
than  $350,000.  But  how  much  money  is  meant  by 
the  words  "remainder  of  the  sums  immediately 
needed  for  the  purposes  named"  will  have  to  be 
determined  at  later  hearings. 

The  financiers  interested  in  the  proposition  to 
merge  the  Chicago  City  railway  with  the  North  and 
West  Side  companies  agree  that  the  decision  has 
cleared  the  atmosphere  considerably  and  put  the 
traction  problem  in  a  wa}'  to  be  settled  soon.  The 
points  gained  by  the  underlying  interests  will,  it 
is  .declared,  give  them  more  patience  to  await  the 
outcome  of  the  efforts  of  Marshall  Field.  John  J. 
Mitchell  and  others  to  buy  the  South  Side  system. 
Then  they  will  be  able  to  treat  with  the  capitalist 
for  fair  and  square  terms  of  effecting  the  merger. 
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Mr.  W.  Forman  Collins,  vice-president  of  the 
Western  Electrician,  was  a  man  of  high  character, 
benevolent  disposition  and  untarnished  integrity. 
While  his  health  had  not  been  satisfactory  for  many 
years,  his  sudden  death  was  nevertheless  absolutely 
unexpected  and  very  shocking.  Mr.  Collins  was 
kind  and  considerate  to  his  associates,  very  char- 
itable to  those  less  well  provided  with  this  world's 
goods  than  himself  and  thoroughly  upright  in  his 
dealings  with  all  men.  He  had  a  wide  and  compre- 
hensive grasp  of  business  affairs,  and  although  of 
late  years  he  had  paid  less  attention  to  the  routine 
of  office  affairs,  by  his  physician's  advice,  yet  his 
counsel  and  his  active  supervision  of  business  mat- 
ters, so  far  as  he  was  able  to  give  the  latter,  were 
highly  prized.  Mr.  Collins'  domestic  life,  too,  was 
a  notably  beautiful  one;  he  was  ideally  united  to  a 
Nvifc  who  was  his  almost  -constant  companion  and 
closest  friend — the  confidant  and  trusted  counselor 
of  a  high-spirited,  retiring  man  who  had  few  inti- 
mates. To  the  widow  who  is  entering  the  New- 
Year  in  the  shadow  of  a  great  bereavement  the 
Western  Electrician  offers  its  earnest  sympathy. 


One  of  the  possible  electrical  benefits  of  the  build- 
ing of  the  Panama  Canal  by  the  United  States  is 
the  laying  of  a  submarine  cable  from  Florida  to 
the  Isthmus  of  Panama,  perhaps  from  Tampa  to 
Colon.  Such  a  cable  would  be  of  much  usefulness, 
and  is  likely  to  be  installed  at  some  future  date — 
just  how  soon  no  one  can  tell.  The  government 
of  the  United  States  has  laid  more  cable  within  the 
last  few  years  than  most  people  are  aware  of.  Al- 
ready there  is  2,000  miles  of  cable  in  the  Philippines, 
laid  by  the  Signal  Service:  and  from  1,500  to  1,700 
miles  more  connect  the  land-telegraph  system  of 
this  country  with  that  of  Alaska.  In  fact,  though 
several  European  powers  anticipated  the  United 
States  in  the  adoption  of  the  policy,  only  one  of  them 
has  a  greater  aggregate  of  cable  under  the  control 
of  the  national  authorities.  France  is  credited  with 
more  than  5,000  miles,  Germany  with  2,600,  and 
Great.  Britain  and  Japan  with  something  like  2,000 
miles  each.  Of  course,  the  Panama  cable  may  be 
laid  and  owned  by  a  private  company,  as  in  the  case 
of  the  American  Pacific  cable,  but  it  will  need  gov- 
ernment sanction  and  encouragement,  .and  these 
should  not  be  lacking. 


Co.\L  STORAGE  on  a  considerable  scale  is  now  a 
feature  of  nearly  all  large  central-station  plants,  and 
it  is  therefore  of  some  importance  to  consider  the 
possibility  of  spontaneous  ignition.  Such  ignition  is 
stated  by  a  recent  writer  to  be  due  to  slow  oxidation 
of  the  fuel,  and  the  fact  that  the  heat  produced  by 
this  oxidation  cannot  escape,  but  seems  to  raise  the 
temperature  of  the  mass  of  fuel,  only  accelerates 
the  rate  of  oxidation  and  increases  the  danger  of 
spontaneous  ignition.  ,  Anthracite  coal  does  not  heat 
in  this  way,  but  semi-bituminous  and  bituminous 
fuels  are  both  liable  to  do  so,  and  as  a  rule  the 
danger  increases  with  the  increase'  in  the  percentage 
of  moisture,  volatile  matter  and  sulphur.  The  cus- 
tomary method  of  minimizing  the  risk  by  placing 
air  tubes  or  passages  in  the  mass  of  fuel  intensifies 
the  danger,  since  it  insures  a  supply  of  oxygen  to 
continue  the  oxidation,  but  does  not  produce  a  sui^- 
cient  current  of  air  to  carry  off  the  heat  generated, 
which  therefore  gradually  rises.  The  amount  of 
moisture  present  in  a  bituminous  fuel  after  air-dry- 
ing is  stated  to  be  a  measure  of  the  risk  of  spon- 
taneous ignition  when  stored.  Coals  of  this  char- 
acter containing  above  4.75  per  cent,  of  water  are 
dangerous.  Coal  bins  should  be  constructed  of  iron 
or  steel  protected  by  concrete,  and  should  be  roofed 
over;  the  depth  of  coal  stored  in  them  should  never 
exceed  12  feet.  No  steam  pipe  or  smoke  flue  should 
pass  near  the  bin,  and  every  effort  should  be  made, 
by  free  air  passages  around  its  walls  and  below  it, 
to  keep  it  cool.  Bins  above  boilers  are  dangerous 
as  store  places  for  coals  liable  to  heat.  For  testing 
the  temperature  of  a  heap  of  fuel  five-eighths-inch 
iron  rods,  made  in  sections  which  screw  together, 
are  very  useful.  These  are  simpiy  pushed  down  into 
the  coal  heap  to  the  required  depth,  left  until  they 
have  arrived  at  the  temperature  of  the  fuel, 
and  then  withdrawn  and  tested  by  hand,  or  with  a 
thermometer.  An  experienced  man  can  easily  tell 
by  mere  feeling  when  the  temperature  exceeds  140° 
F.  (the  danger  limit).  When  the  interior  of  a 
heap  of  fuel  has  ignited,  it  is  not  easy  to  quench 
it   hy   plajing   water   on   the   outside   of   the    heap, 
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since  a  ring  of  coked  fuel  is  formed  around  the 
combustion  area.  A  two-inch  pipe  with  its  lower 
end  perforated  with  three-eighths-inch  holes  must 
be  employed,  and  this  must  be  pushed  down  into 
the  fuel  until  the  perforated  portion  has  passed 
through  the  upper  portion  of  the  coked  protective 
ring.  The  better  plan  is,  however,  to  guard  against 
ignition,  by  turning  over  the  fuel  when  heating  is 
observed. 

Switzerland  is  a  country  abundantly  provided 
with  waterpower,  and  the  remark  has  frequently 
been  made  that  the  power  thus  obtainable  would  be 
sufficient  to  operate  all  the  railways  of  the  country. 
Though  such  a  condition  of  affairs  is,  of  course, 
far  from  being  realized  at  the  presdht  time,  the 
Swiss  engineers  are  not  backward  in  taking  ad- 
vantage of  natural  facilities  at  their  hand,  and  in 
many  quarters  hydro-electric  power  developments 
are  taking  place  for  furnishing  power  to  various 
industries.  The  leading  article  in  this  issue  is  de- 
voted to  the  hydro-electric  development  at  Hagnech, 
which  has  been  worked  out  with  the  thoroughness 
as  to  detail  characteristic  of  the  European  engineers. 
Power  developed  at  the  Hagnech  plant  is  used  to 
supply  numerous  small  industries  in  and  near  that 
city.  The  generators  furnish  three-phase  alternating 
current  at  40  cycles  per  second,  which  is  carried  by 
high-tension  transmission  lines  to  numerous  points 
of  distribution,  where,  in  transformer  stations  of 
unique  appearance,  as  shown  by  a  picture  accom- 
panying the  article,  the  pressure  is  stepped  down 
to  the  required  voltage  for  distribution.  The  pole- 
line  construction  is  noticeably  substantial,  as  shown 
in  the  illustrations,  especially  the  lattice-work  poles, 
which  are  used  where  any  considerable  distance  is 
to  be  spanned.  As  a  whole  the  system  is  well 
worthy  of  study  and  embodies  many  points  in 
the  construction  which  vary  widely  from  methods 
followed  in  this  country. 


Some  of  the  newspapers  are  wondering  why  none 
of  the  Nobel  prizes  has  been  awarded  to  an  Ameri- 
can scientist.  Probably  the  reason'  is  that  compara- 
tively little  of  the  class  of  original  work  honored 
by  these  awards  has  been  done  in  the  United  States. 
The  quantity  of  research  work  in  this  country  is, 
it  must  be  admitted,  small  when  compared  with  that 
of  European  nations.  For  instance,  England  has 
been  granted  two  of  this  year's  prizes,  that  for  phys- 
ics to  Lord  Rayleigh  and  the  one  in  chemistry  going 
to  Sir  William  Ramsay.  No  one  in  the  United 
States  can  quarrel  with  these  names  surely.  Lord 
Rayleigh  was  senior  wrangler  at  Cambridge  in  1865, 
since  when,  by  experimental  and  mathematical  re- 
search, he  has  been  a  constant  contributor  to  sci- 
entific progress.  As  one  of  our  Engliish  contem- 
poraries remarks,  he  is  one  of  the  greatest  living 
authorities  on  acoustics,  his  "Theory  of  Sound" 
[1877]  being  still  a  standard  work.  His  best  known 
and  perhaps  most  valuable  discovery  was  the  finding 
of  argon  in  the  atmosphere  a  decade  ago.  By  a 
most  refined  chemical  investigation,  in  the  later 
stages  of  which  he  was  associated  with  the  other 
Nobel  prize-winner.  Sir  William  Ramsay,  he  demon- 
strated the  existence  of  an  inert  gas,  which  was 
added  to  the  list  of  elements  under  the  name  of 
argon.  It  is  announced  that  Lord  Rayleigh  will 
present  the  value  of  the  Nobel  prize  (about  $39,000) 
to  his  alma  mater.  Sir  William  Ramsay  has  been 
the  recipient  of  almost  every  medal  and  honor  con- 
ferred by  scientific  bodies.  Educated  at  Glasgow 
and  Tiibingen,  he  became  successively  principal  of 
University  College,  Bristol,  and  professor  of  chem- 
istry at  University  College,  London.  He  followed 
up  the  discovery  of  argon  first  by  the  detection  of 
helium  in  the  mineral  clevite,  and  then  his  skilful  ■ 
investigations,  assisted  by  Dr.  Travers,  resulted  in 
the  detection  of  three  new  gases  in  our  atmosphere — 
krypton,  meon  and  xenon — the  experimental  work 
leading  to  these  results  ranking  with  the  most  re- 
fined ever  carried  out.  Recently  Sir  William  and 
Mr.  Soddy  have  demonstrated  that  the  ultimate 
residue  of  the  disintegration  of  radium  is  helium. 

This  is  the  kind  of  work  the  world  can  well  afford 
to  honor.  More  of  it  is  being  done  in  this  country, 
year  by  year,  at  the  great  universities  and  through 
the  agency  of  such  bodies  as  that  most  promising 
foundation,  the  Carnegie  Institution.  It  will  not  be 
long,  we  confidently  predict,  before  a  greater  pro- 
portion of  the  discoveries  in  pure  science  will  be 
credited  to  the   United   States.    ■ 
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Extensive  Traction  Project  in  Ohio. 

The  Cleveland  correspondent  of  tlie  Western  Elec- 
trician writes  that,  from  present  prospects.  Ohio  will 
sliortly  liave  an  extensive  traction  system  whicl; 
may  also  connect  with  the  systems  operating  out  of 
Indianapolis.  A  few  days  ago  the  Northern  Trac- 
tion Company  was  incorporated  with  a  capital  stock 
of  $500,000  by  the  interests  back  of  the  Cincinnati, 
Dayton  and  Toledo  Traction  Company,  and  the 
general  understanding  is  that  this  is  a  holding  com- 
pany that  will  lease  the  latter.  It  is  further  said 
that  the  Elkins-Widcner  syndicate  of  Philadelphia 
is  the  controlling  interest  in  the  new  company,  and 
that  its  plan  includes  the  connection  of  Cincinnati, 
Cleveland,  Toledo  and  Indianapolis  with  traction 
lines.  Following  the  supposition  further,  the  west- 
ern Ohio  lines  w-ill  become  a  portion  of  the  sj^stem. 
either  by  purchase,  lease  or  traffic  arrangement,  and 
the  Dayton  and  Piqua  will  be  acquired  in  a  similar 
manner.  This  would  give  the  company  a  line  from 
Cincinnati  to  Lima,  with  a  branch  to  St.  IMarys. 
.\rrangements  have  been  made  bj'  the  Western  Ohio 
to  e.xtend  its  line  north  to  Findlay.  The  Toledo, 
Bowling  Green  and  Southern  has  a  line  in  operation 
from  Findlay  into  Toledo,  which  would  give  a 
through  line  from  Cincinnati  to  Toledo.  From  Lima 
to  Findlay,  the  distance  is  31  miles,  and  it  is  said 
that  so  much  has  been  done  that  the  additional  cost 
will   not   exceed  $15,000  a  mile. 

It  is  said  that  W.  Kelsey  Schoepf  of  Cincinnati 
and  Hugh  J.  McGowan  of  Indianapolis  are  looking 
after  the  interests  of  the  eastern  capitalists  in  the 
deal.  The  terms  of  the  lease  of  the  Cincinnati, 
Dayton  and  Toledo  have  been  given  out  and  the 
proposition  is  satisfactory,  considering  the  fact  that 
the  company  has  not  yet  paid  dividends.  The  com- 
pany is  also  to  turn  over  $1,500,000  treasury  stock 
and  the  same  amount  in  bonds,  and  in  return  the 
new  company  agrees  to  spend  not  less  than  $1,500,- 
000  in  improvements  and  extensions  the  first  two 
years.  This  will  give  the  required  power  and  the 
additional  facilities  that  are  needed. 


More  Long-distance  Wireless. 

The  following  interesting  notes  are  sent  from  St. 
Louis  by  the  American  De  Forest  Wireless  lele- 
grapli    Company : 

"Some  very  remarkable  distances  have  recently 
been  covered  by  some  of  the  De  Forest  wireless- 
telegraph  installations.  The  operators  at  Buffalo 
and  also  at  Cleveland,  Ohio,  have  read  a  large 
number  of  messages  sent  from  the  tw-o-kilou  att  sta- 
tion mounted  upon  the  roof  at  42  Broadw^ay,  New 
York  city-  This  station  is  equipped  with  only  a 
ico-foot  mast,  and  this  distance  of  700  miles  over- 
land from  a  two-kilowatt  station  is  considered  very 
remarkable.  From  this  same  station  messages  have 
been  read  on  board  the  ilallory  Line  boats,  Denver 
and  San  Jacinto,  when  less  than  200  miles  from 
Key  \\'est,  Fla.,  or  in  the  neighborhood  of  900  miles 
from  New  York  city.  These  two  ships  are  each 
equipped  with  one-kilowatt  apparatus,  but  they  have 
been  able  to  communicate  over  350  miles.  The  De 
Forest  Cape  Hatteras  station  has  in  fact  read 
messages  from  the  Denver  when  she  was  only  50 
miles  out  from  New  York  city. 

"In  the  work  from  42  Broadway  to  Buffalo  and 
Cleveland  it  was  noticed  that  signals  were  much 
more  distant  at  night  than  during  the  day.  This 
is  another  evidence  of  the  impairing  effect  on  the 
transmission  which  the  daylight  exerts  and  which 
has  only  been  noticed  in  one  or  two  instances  here- 
tofore. 

"In  explanation  of  the  extreme  distances  which 
have  been  attained  from  the  two-kilowatt  station  at 
New  York,  it  is  suggested  that  the  location  of  this 
station,  some  350  feet  above  earth  on  the  top  of  a 
steel  building,  plays  an  important  part  in  this  unex- 
pected phenomenon.  The  source  of  the  electrical 
weaves  here  is  at  an  unprecedented  height  from  the 
earth  and  at  the  same  time  an  excellent  ground 
is  afforded  through  the  steel  frame  of  the 
building." 


Electrical  Industry  in  Cliemnitz. 

.The  first  half  of  the  year  ended  June  30,  1904, 
left  the  electrical  machine  manufa;turing  mdustry 
in  Chemnitz,  Germany,  but  moderately  employed, 
but  during  the  last  six  months  conditions  have  im- 
proved steadily,  so  that  at  the  present  time  this 
industry  is  fully  employed.  The  Saxon  electrical 
industry  is  especially  highly  developed,  and  Saxon 
motors,  generators  and  transformers  have  acquired 
an  excellent  reputation  for  durability  and  cheapness. 
The  Saxon  government  placed  a  number  of  heavv 
orders  for  electrical  machinery  that  contributed  much 
toward  the  improvement  of  conditions.  Foreign 
markets  also  expanded  satisfactorily.  The  heaviest 
foreign  buyers  were  Holland.  Belgium,  Spain,  South 
.\frica.  Russia,  Austria-Hungary  and  the  Balkan 
States.  Though  prices  were  kept  down  by  severe 
competition,  the  demand  continued  good  to  the  close 
of  the  year,  ^^'age  conditions  are  reported  good  in 
this  branch.  These  facts  are  from  a  report  of 
United  States  Consul  Monaghan. 
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W.  Forman  Collins. 

It  is  a  trying  task  to  set  forth  in  cold  type  a 
brief  chronicle  of  the  characteristics  and  career  of 
a  friend  and  associate  who  but  yesterday  was  in 
_the  harness  of  active  work  at  one's  side  and  who 
passed  away  as  suddenly  as  the  flame  of  a  candle 
is  snuffed  out.  It  is  the  sad  duty  of  the  Western 
Electrician  to  attempt  to  do  this  in  the  case  of  Mr. 
W.  Forman  Collins,  its  vice-president  and  business 
manager,  whose  very  sudden  and  unexpected  death 
was  briefly   amiounced    last  week. 

Mr.  Collins'  death  was  due  to  apoplexy,  and  it 
happened  about  8  a.  m.  on  December  21st.  For 
many  years — in  fact  from  boyhood — he  was  subject 
to  an  unusual  nervous  ailment  which  manifested 
itself  periodically  in  severe  attacks  resembling  ver- 
tigo. In  the  intervals  between  these  attacks  (which 
of  late  years  had  been  somewhat  less  frequent)  Mr. 
Collins  enjoyed  apparent  good  health  and  pursued 
his  vocations.  He  was  at  the  office  as  usual  the 
day  before   he   died   and   conversed   cheerfully   with 
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his  associates.  He  passed  the  evening  at  home  and 
retired  at  his  accustomed  hour.  In  the  morning  he 
remarked  to  Mrs.  Collins  before  arising  that  he 
had  enjoyed  a  good  night's  sleep.  He  chatted 
pleasantly  with  his  wife  and  was  sitting  in  bed 
preparing  to  get  up,  wdien  suddenly,  with  a  slight 
noise  in  the  throat,  he  pitched  forward  into  his 
wife's  arms — dead.  Physicians  w'ere  hurriedly  sum- 
moned, but  they  could  do  nothing.  Death  had  been 
instantaneous. 

W.  Forman  Co.Uins  w^as  born  on  September  14, 
1867,  and  was  therefore  but  37  years  of  age.  He 
was  a  native  of  Suffolk,  England,  and  sprang  from 
well-connected  and  well-to-do  people.  His  father 
was  a  prominent  lawyer  who  had  attained  the  dis- 
tinction of  a  Q.  C,  but  he  died  while  the  subject 
of  this  sketch  was  but  a  child.  Mr.  Collins'  mother 
died  after  he  came  to  America.  Quite  early  in  life 
"Wilkie,"  as  he  was  known  to  intimate  friends — 
although  the  W.  in  his  name  really  stood  for  Will- 
iam— was  destined  for  a  physician,  and  he  was  sent 
to  Edinburgh  to  study  for  that  profession.  But 
the  bent  of  his  mind  was  toward  electrical  and 
mechanical  problems,  and  accordingly  the  plan  was 
changed  and  he  was  given  a  thorough  technical 
training  at   an    engineering  school. 

Mr.  Collins  was  a  bright,  precocious  young  man, 
and  he  w-as  still  far  from  having  attained  his  ma- 
jority, when,  in  18S5,  he  came  to  the  United  States, 
which  country  was  afterward  his  home.  He  im- 
mediately engaged  in  electrical  pursuits,  generally 
in  New  York,  but  for  a  while  in  Boston.  For  some 
time  he  represented  the  Callender  underground 
cable  interests,  but  later  he  did  work  in  the  line 
of  electrical  engineering  and  machine  design.  He 
designed  several  direct-current  motors,  and  the 
Waddell-Entz  and  Crocker-Wheeler  machines  of  the 
late  '80's  and  early  '90's  bore  evidence  of  his  work. 

About  1889  Mr.  Collins  became  interested  in  elec- 
trical journalism,  first  on  the  editorial  and  then  on 
the  business  side.  He  was  connected  with  the  Elec- 
trical World  and  later  with  the  Electrical  Engineer. 
In  1890  he  came  to  Chicago  to  represent  the  latter 
journal  in  a  business  capacity.  In  this  work  he  was 
successful,  and  two  years  later  he  purchased  a  large 
interest  in  the  Western  Electrician,  becoming  vice- 
president  and  business  manager  of  the  Electrician 
Publishing  Company — a  position  he  held  until  the 
time  of  his  death. 


In  1889  Mr.  Collins  married  Mrs.  Jessica  Bill,  a 
lady  of  great  strength  and  beauty  of  character,  who 
survives  him.  There  are  no  children.  He  and  his 
wife  were  devoted  to  each  other,  and  their  home 
life  was  ideal.  In  1896-97  they  spent  a  year  in 
foreign  travel  for  the  benefit  of  the  husband's  health, 
visiting  at  that  time  relatives  of  Mr..  Collins  in 
London,  where  he  is  survived  by  three  brothers  and 
a  sister. 

Mr.  Collins  was  a  man  of  high  character  and 
lofty  aims.  He  was  a  consistent  churchman,  char- 
itable to  the  unfortunate,  both  in  speech  and  in 
purse ;  he  was  kind  and  considerate  to  all  men — 
a  thoroughly  good  man.  In  business  his  judgment 
was  sound,  and  he  stood  only  for  the  best  and 
cleanest  methods;  his  integrity  was  unassailable. 
He  was  very  domestic  in  his  tastes  and  the  insep- 
arable companion  of  his  beloved  wife.  He  delighted 
in  music  and  greatly  enjoyed  outdoor  life,  particu- 
larly yachting  and  driving.  His  great  liking  for 
machinery  and  mechanical  processes  of  magnitude 
was  always  a  characteristic.  In  early  life  he  had 
been,  too,  something  of  an  athlete.  Mr.  Collins  had 
all  of  an  Englishman's  reserve,  and  seldom  discussed 
his  own  affairs  or  the  deeper  feelings  of  his  nature. 
But  all  who  came  to  know  him  intimately  recog- 
nized the  sterling  worth  of  his  character,  and,  like 
his  associates  on  the  Western  Electrician,  feel  an 
abiding  grief  at  his  untimely  death. 

The  funeral  took  place  on  December  23d.  Brief 
services  were  held  at  the  house,  5344  Greenwood 
Avenue,  and  then  the  procession  took  its  way  to 
Trinity  Reformed  Episcopal  Church,  of  which  Mr. 
Collins  was  a  member.  The  Rev.  B.  R.  Thornbury, 
the  dead  man's  pastor,  officiated  and  made  a  brief 
address.  Among  the  musical  selections  was  one  by 
Mr.  Holmes  Cowper,  the  well-known  tenor,  v/ho 
arose  from  a  sick  bed  to  sing  at  the  funeral  of  his 
friend.  There  were  a  number  of  floral  remem- 
brances, and  among  the  people  in  the  church  were 
not  a  few  electrical  men.  The  bearers  were  Charles 
R.  Mack,  S.  Arnold,  A.  Grossmith,  E.  J.  Bardwell, 
Fred  J.  Lee,  Frank  L.  Perry,  C.  W.  Forbrich  and 
N.  F.  Obright.  The  remains  were  taken  to  Albany, 
N.  Y.,  for  burial. 

Since  Mr.  Collins'  death  a  number  of  letters  of 
condolence  have  been  received,  and  these  are  much 
appreciated,  both  by  Mrs.  Collins  and  by  the  West- 
ern   Electrician. 


Electric  Fans  to  Increase  Efficiency  of 
Radiators  and  Registers. 

A  new  use  for  the  electric  fan,  which  serves  as 
a  cooling  agent  in  the  summer,  is  to  bring  about 
a  diametrically  opposite  effect  in  the  winter,  that 
is,  to  increase  the  efficiency  of  a  steam  radiator. 
As  described  in  The  Electric  City,  this  is  done  by 
setting  the  fan  where  it  can  blow  against  the  radi- 
ator. By  forcing  a  draft  against  the  radiator  much 
more  heat  is  conducted  away  from  the  surface  than 
if  the  radiator  were  surrounded  by  a  layer  of  still 
air.  The  condensation  of  the  steam  in  the  radiator, 
being  more  rapid,  the  pressure  need  not  be  so  high. 

Another  way  the  fan  may  be  used  is  in  distribut- 
ing the  air  more  quickly  from  a  furnace  register. 
Where  the  pipes  are  long  and  there  are  many  bends 
there  is  often  difficulty  in  getting  the  hot  air  from 
the  furnace  to  pass  to  the  upper  floors  before  its 
heat  is  dissipated.  A  plan  proposed  is  to  build  a 
sort  of  hood  over  the  register  which  will  contain 
the  fan  and  direct  the  flow  of  air  out  into  the  room. 
When  the  fan  is  set  in  motion  the  increased  draft 
soon  draws  sufficient  air  up  the  pipes  to  make  the 
room  warm. 


Directors    for  Chicago     Freight-tunnel 
System. 

Announcement  has  been  made  that  the  following- 
named  men  will  be  among  the  directors  of  the 
Illinois  Tunnel  Company,  which  will  operate  the 
underground-freight  project  of  the  recently  organ- 
ized Chicago  Subway  -  Company :  A.  J.  Earling, 
president  St.  Paul  railway;  E.  P.  Ripley,  president 
Santa  Fe  railway;  George  H.  Harris,  president 
Burlington  railway;  S.  M.  Felton.  president  Chica.go 
and  Alton  railway;  J.  Kruttschnitt,  director  of 
maintenance  of  ways.  Southern  Pacific  and  Union 
Pacific  railways;  B.  L.  Winchell,  president  Rock 
Island  railway;  A.  C.  Bird,  vice-president  Gould 
lines ;  F.  D.  Underwood,  president  Erie  railway ; 
Benjamin  Thomas,  president  Chicago  and  Western 
Indiana  railway ;  P.  A.  Valentine,  vice-president 
Armour  &  Co. ;  Albert  G.  Wheeler,  president  Illi- 
nois Tunnel  Company.  Besides  these  there  will  be 
included  in  the  directorate  representatives  of  the 
Vanderbilt  lines,  the  Pennsylvania  and  the  North- 
western  railways. 
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The  Maximum  Distance  to  Which  Power 
Can  Be  Economically  Transmitted.' 

By  Ralph  D.  M^rshon. 

It  appears  tliat  all  the  elements  in  the  annual  cost 
per  kilowatt  for  transmitting  power,  except  those 
dependent  upon  the  line  conductors,  may  be  con- 
tinually reduced  by  increasing  the  amount  of  power 
to  be  transmitted.  The  annual  cost  per  kilowatt  due 
to  the  line  conductors  cannot  be  so  reduced.  It 
can  be  diminished  only  by  such  other  means  as  will 
reduce  the  first  cost  of  the  conductors.  As  the  first 
cost  of  the  line  conductors  can  be  reduced  only  by 
increasing  the  voltage  of  transmission  and  as  there 
is  a  limit  to  which  such  increase  can  be  carried,  it 
follows  that  the  limiiirg  distance  to  which  power 
can  be  economically  transmitted  will  depend,  finally, 
upon  the  cost  of  the  line  conductors  and  upon  this 
alone. 

I.t  will  somewhat  simplify  the  treatment  of  the 
subject  if  the  interest  charge  be  included  as  a  part 
of  the  cost  of  transmission  and  profits  be  repre- 
sented by  a  percentage  on  the  investment.  This 
course  will,  therefore,  be  pursued.  That  is,  it  will 
be  assumed  that  in  the  cost  of  transmission  is  in- 
cluded the  interest  on  the  investment  (bond  intei-- 
est)  and  that  over  and  above  this  cost  there  must  be 
earned  a  certain  percentage,  which  percentage  will 
represent  profits  (stock  dividends).  In  addition 
the  following  assumptions  will  be  made: 

Power  purchased  at  low-tension  bus  bars  of  step- 
up  transformers  and  sold  at  outgoing  bus  bars  of 
the  step-down   station. 

Frequency  of  transmission  not  less  than  25  cycles 
nor  more  than  30  cycles. 

Idle  synchronous  motors  at  stepdown  station 
to  correct  for  power-factor,  the  average  power-fac- 
tor of  the  line  being  held  as  near  unity  as  possible. 
That  no  matter  what  the  capacity  of  the  plant, 
there  will  be  three  transmission  lines,  each  capable 
of  carrying  one-third  the  load. 

That  the  power-factor  of  the  load  supplied  will 
be  0.8. 

That  no  matter  what  the  size  of  the  plant  the 
number  of  transforming  units  at  each  end  of  the 
line  be  tS,  each  transformer  being  normally  worked 
at  five-sixths  of  its  rated  capacity,  so  that  one  bank 
of  three  may  be  cut  out,  if  need  be. 

That  no  matter  what  the  size  of  the  plant  the 
number  of  corrective  synchronous  motors  will  be 
six,  each  being  worked  at  five-sixths  of  its  rated 
capacity.  The  kilovolt-ampere  capacity  of  these 
synchronous  motors  must,  for  a  load  power-factor 
of  0.8,  be  equal  to  three-quarters  of  the  kilowatt 
capacity  of  the  load  carried  by  the  plant. 

It  is  evident  that  the  number  of  units  must  be 
considered  as  the  same  for  plants  of  all  capacities 
in  order  to  take  full  advantage  of  the  decrease  of 
cost  per  kilowatt,   due   to   increase   of   capacity. 

The  pole  lines  will  be  assumed  as  constructed 
with  12  steel  towers  to  the  mile. 

Ideal  conditions  will  be  assumed  throughout  con- 
sistent ^\1th  delivering  reliable  and  cheap  power. 
Since  the  object  is  to  determine  the  maximum  dis- 
tance, the  factors  fixing  commercial  costs  of  ap- 
paratus will  be  taken  at  the  lowest  values  likely  to 
obtain. 

Later    on    in    this    paper  ~  general    equations    are 
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derived  expressing  the  relations  between  the  diis- 
tance  of  transmission  and  the  qualities  which  gov- 
ern it.  By  making  assumptions,  in  addition  to 
those  mentioned  a1)ovf,  as  to  the  values  of  the 
various  coefficients  in  the  general  equations  and 
as  to  the  purchase  price  and  selling  price  of  power, 
the  curves  of  Figs,  i,  2,  3,  4  and  5  have  been  ob- 
tained, which  are  given  and  discussed  here  instead 
of  at  the  end  of  the  paper. 

Fig.  I  .shows  the  relation  between  the  distances 
of  transmission  (D)  and  the  economical  voltage 
(E)  for  different  kilowatt  outputs  (W)  ;  that  is.'it 
shows  the  voltage  which  it  is  most  economical  lo 
use  for  any  given  output  and.  distance  of  transmis- 
sion. 

I.  Abstract  of  a  paper  presented  at  the  meetine  of  the  Ameri- 
can Institute  of  Electrical  Encineers.  New  York,  December  23. 
1904.  Mr.  Mershon  is  a  well-known  consultinE  engineer  of  New 
York. 


a    corresponding    manner,    the 


Fig.    2   shows, 
economical   drop. 

Fig.  3  shows  the  diameter  of  the  conductors  cor- 
responding to  the  conditions  of  Figs,  i  and  2. 

Fig.  4  shows  the  relation  between  (D)  the  dis- 
tance of  transmission  and  (p)  a  percenta,ge  net  profit 
on  the  investment  for  different  values  of  output 
(W)  and  for  selling  price  of  $34  per  kilowatt  per 
annum. 

Fig.  5  is  a  curve  obtained  from  Fig.  4  and  shows 
the  relation  between  the  distance  of  transmission  and 
the  output  for  a  net  profit  of  12  per  cent. 

In  obtaining  these  curves  the  constants  have  all 
been  given  values  favorable  to  long-transmission 
distances.  The  costs  have  been  taken  lower  than 
those  ordinarily  current  in  the  endeavor  to  antici- 
pate somewhat  possible  future  prices.  Also,  the 
cost  of  power  purchased  at  the  step-up  station  has 
been  fixed  at  the  very  low  figure  of  $10.90  per  kilo- 
watt per   annum. 

The  maximum  amount  of  power  dealt  with 
herein,  500,000  kilowatts,  is  probably  too  high  to 
be'  seriously  considered  at  this  time,  but  from 
200,000  to  300,000  kilowatts  is  believed  to  be  within 
the  range  of  immediate  future  possibility.  In  a 
plant  of  this  size  it  is  probable  that  a  net  return 
of  12  per  cent,  would  be  required,  not  alone  for  the 
purpose  of  dividends,  but  also  as  a  protection  to 
the  bonds.  Under  these  conditions  Fig.  5  shows  the 
distance  of  transmission  to  vary  from  512  miles 
for  200,000  kilowatts  to  623  miles  for  300,000  kilo- 
watts. For  the  present  outlook,  therefore,  the  limit- 
ing distance  may  be  taken  as  about  550  miles. 

It  appears  from  the  preceding  matter  that  under 
the  conditions  assumed  the  limiting  distance  of 
transmission  will,  for  some  time  at  least,  be  in  the 
neighborhood    of    550    miles. 

It  also   appears   that   voltage   limits  will   be   fixed 
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FIG.  2.      CURVES  SHOWING   ECONOMICAL  DROP. 

not  by  conditions  depending  upon  atmospheric  losses, 
but  by  economic  conditions. 

The  latter  conclusion,  while  recognized  as  a  pos- 
sibility when  this  paper  was  begun,  was  uiiexpected. 
It  is,  perhaps,  of  greater  present  importance  than 
the  original  object  of  ihe  paper  as  conveyed  in  the 
title. 

•The  analysis  on  which  depends  the  general  equa- 
tions from  which  the  preceding  curves  were  ob- 
tained will  nov/  be  taken  up. 

Let  E  =^  voltage,    in     kilovolts,     delivered    to    step- 
down   transformers. 
D  =  distance  of  transmission  in  miles. 
X  =  percentage    of    power    lost    in    the    line    in 

terms  of  delivered  power, 
e  ^=  efficiency  of  the  whole  system. 
ei  =  combined    efficiency    of    step-up    and    step- 
down      tran.iformers      and      synchronous 
motors, 
d  =^  diameter  of  line  conductors  in  inches. 
VV  =  power,  in  kilowatts,  delivered  at  low-volt- 
age bus  bars  of  step-down  station. 
c  ^=cost.    in    dollars    per    kilowatt    per    annum 
of   power    Purchased   at    the   low-voltage 
bus  bars  of  the  step-up  transformers. 
Let    s  ^^  price,    in    dollars,    received    for   power   per 
kilowatt    per    annum    at    the    low-voltage 
bus  bars  of  the  step-down  station, 
h  =  a    quantity    which,    multiplied    by    c,    will 
give  the  cost   at  the  high-voltage  termi- 
nals of  step-up   transformers. 
R  "=  total  interest  maintenance  and  depreciation 

charge  per  annum. 
L  ^=  cost    of    labor    for    operating    transformer 
stations    and    for    executive    and   clerical 
services. 
M  =  total  investment. 
C^=  total    cost   per  annum   of  power   delivered, 

inclusive  of  interest, 
p  =a  percentage  covering 
et         ^  1 

e  = ,  since ■ 

L-^x  1  +  x 


profit, 
the  efficiency  of  the 
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annum   for  power  purchased. 
W  s  =  total     amount     received    per    annum    for 
power. 
Wc 
C  = hL  +  R. 
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D=DISTAI4CE  IN  MILES. 
CURVES  SHOWING  DIAMETERS  OF  CONDUCTORS 
FOR  VARIOUS  DISTANCES. 
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Wc        Wc  (1-f  x) 


=  total   amount   expended  .per 


Now  M  is  made  up  of 
(i)   Cost  of  transformers. 

(2)  Cost  of  transformer  switchboard  apparatus,  ca- 

bles, lightning  protection,  etc. 

(3)  Cost  of  building  and  real  estate. 

(4)  Cost  of  insulators. 

(5)  Cost  of  pole-line  material  and  construction. 

(6)  Cost  of  right-of-way. 

(7)  Cost  of  corrective  synchronous  motors  and  ex- 

citers. 
(.8)   Cost  of  switchboard  apparatus,  cables,  etc.,  for 

synchronous  motors. 
(9)   Cost  of  line  conductors. 

Cost    of   transformers    will    depend    upon    voltage 
and    outout ; 
f.   (E,'W). 

Cost    of    transformer    cables    and    controlling    ap- 
paratus will  depend  upon  same   quantities  as  trans- 
formers, but  in  a  different  way: 
U  (E,W). 

Cost   of  building  will   depend  upon  output; 
f.,  (W). 

Cost  of  insulators  will  depend  upon  voltage,  diam- 
eter of  conductors  and  number  required,  i.  e.,  voltage, 
diameter  of  conductor  and  distance  of  transmission; 
f.  (E,  d,  D). 

Cost    of   pole-line   construction    will    depend    upon 
diameter   of  the  conductors  and   the  distance.     But 
the  diameter  of  the  conductors  depends  upon  volt- 
age, drop,  output  and  distance ;  hence, 
f=  (d,  D)=f«  (E,  W,  X,  D). 

Cost    of   right-of-way    will    depend    upon    distance 
only ; 
f„(D). 

Cost    of    synchronous    motors    will    depend    upon 
output  only,   since   all  other  elements   affecting  cost 
will  be  fixed; 
f,  (W). 

Cost  of  switchboards  and  cables  for  synchronous 
motors  -will  depend  upon  output  only ; 
f»  (W). 

Cost  of  line  conductors  will  depend  upon  voltage, 
output,  line  loss  allowed  and  distance  of  transmis- 
sion ; 

f.  (E,  W,x,D). 

The  sum  of  these  nine  functions  constitutes  M, 
the  total  investment. 

Now  R,  the  total  interest  and  depreciation  charge, 
depends  upon  all  of  the  several  quantities  making 
up   M. 

In  what  follows  the  numerical  value  of  the  con- 
stants are  those  taken  for  the  specific  problem 
treated  herein. 

Let  Pi  =0.125,  being  the  percentage   of  transformer 
cost    for    interest,    depreciation    and    re- 
pairs. 
p~  =  0.125,   being  the  percentage  of  transformer 
switchboards   cost;  for  interest,    deprecia- 
tions and  repairs. 
Pj  =  0.075,    being    the    percentage    of    buildings, 
cost    for    interest,    depreciation    and    re- 
pairs, 
pi  =  0.10,  being  the  percentage  of  insulator  cost 
for  interest,  depreciation  and  repairs. 
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pa  =  0.125,  being  the  percentage  of  pole-line  cost 
for  interest,  depreciation  and  repairs. 

p>i  =  0.05,  being  the  percentage  of  cost  of  right- 
of-way,  for  interest  only. 

Pt  =  0.125.  being  the  percentage  of  synchronous- 
motor  cost  for  interest,  depreciation  and 
repairs. 

ps  =  0.125,  being  the  percentage  of  cost  of  syii- 
chronous-motor,  switchboard,  etc.,  for 
interest,  depreciation  and  repairs. 

po^o.05,  being  the  percentage  of  cost  of  con- 
ductors, for  interest. 

R  =^  the  sum  of  these  percentages  multiplied 
respectively  into  the  several  quantities 
to  which  they  refer. 

L  depends  only  upon  output 

fio(W). 

Let  q  =  that  portion  of  the  cost  per  kilowatt  at 
the  low-tension  bus  bars  of  the  step-down  station, 
which  is  due  to  line  loss  and  to  interest  on  the  value 
of  the  conductors;  then,  anticipating  in  part  the 
matter  further  on 

po  K;i he  Wx 


E=x 


in  which  po  Iv.  - 


WD= 


W 
is  the  interest  on  the  conduct- 


m 


ors  and  he  Wx  the  cost  of  the  power  lost  in  the  line. 
Setting  the  first  derivative  of  this  with  respect 
to  X  equal  to  zero,  in  order  to  determine  the  value 
of  X  corresponding  to  the  minimum  value  of  q,  we 
find  the  well-known  expression  for  economic  drop 
-  p.  Ka  >^  i-    D        .  D  D 

_=rn  — =^0.038—  (2) 

E  E  E 

From  this  equation  for  x  we  may  obtain  the  equa- 
tion 

D= 

po  K. =  hex 

E^x 
Let  qi  =  that  portion  of  the  annual  cost  per  kilo- 
watt of  delivered  power  due  to  the  line  loss,  con- 
ductors, insulators  and  transformers.  It  has  just 
been  shown  that  for  best  economy  the  line  loss  and 
annual-conductor  cost  must  be  equal,  so  that  twice 
the  line  loss,  2  he  Wx,  may  be  taken  as  represent- 
ing the  sum  of  the  annual  cost  due  to  line  loss  iand 
to  the  conductors. 

The  cost  of  insulators  will  vary  as  the  distance  of 
transmission,  and  as  the  cube  of  the  voltage.  The 
cost  of  the  transformers  may  be  represented  by 

Ki'  (E-l-K/')  W^ 
Hence  remembering  that  pi  and  p4  are  the  interest 
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CURVES  SHOWING  NET  PBOFIT  FOR  DIFFERENT 
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FIG.  4.       CURVES     OF    NET    PROFIT    FOR   DIFFERENT 

DISTANCES. 

and    depreciation    of    transformers    and    insulators, 

respectively.  . 

2  he  W  x+p.  K,  E'(l+x)=D+pi  Ki'  (E+Ki") W ^ 


W 

f  p,K.,   J  D  D 

or,  putting  in  the  valui  of  x=    I     —  =  n— . 

I    he    J      E  E 

q.=  [  2  hnWDE-'+p,KiE'(l+nD  E-^)"D 

+  p.  Ki'  (E  +  K,")  W  h  H-  W       - 

It  will  greatly  simplify  matters  if  instead  of  sub- 
stituting the  value  of  x  in  Tl  +  x)'  we  substitute 
for  X,  xi,  a  fixed  drop  of  such  value  as  will  corre- 
spond to  the  average  cost  of  insulator  between  the 
two  extreme  values  of  x  which  will  be  met  with  in 
practice;  the  error  due  to  such  a  course  will  be 
small.  Hence 
q,  =  [   2  h  c  n  W  D  E-'-|-p,  K  E'  (l-l-x,)'D  + 

p,  IC'  (E  -1-  K,")  W  ^  ]  ^  W 

Setting  the  first  derivative  of  this  equation  equal 
to  zero,  solving  and  substituting  the  Value  n  = 
r  P»  Ki.   i 

there  results 

I    he    I 


-  pi  K/  Wj 


,6p,  K,(l-f  .x,)'D 


-f 


V. 


P,-  K/-  W 


6  p,=  K,M1  +  x-,)=  U- 


2  (hep,  K,)i  W     \i 


3  p,  K,  (1  +  X,)' 


=(-3066—  -K^, 


94003 


W 

6  Xi^  +  343S-5 


y 


(3) 


This  shows  that  the  voltage  may  be  increased  with 
increase  of  output,  which  was  to  be  expected  since 
those  costs  which  limit  the  voltage  will  diminish 
ill  their  amount  per  kilowatt  as  the  output  increases. 

In  Fig.  I  are  shown  curves  plotted  from  equation 
(3).  These  curves  show  the  kilovolts  (E)  for  dif- 
ferent  distances    (D),   and    different   outputs    (W). 


SCO  000 

» 

1 

5 

, 

1 

^ 

ciiuvE  shOwino  oiaTAHce  for  oif fehent  outputs 

WHEN  NET  PROFIT  =-12  PER  CENT. 

■OWEB  BUBCH*0EO  AT  tlo.OO  PE«  KILOWiTT  PER  ABRUM, 

POWER   9O10  ftT  t3*.00   PER  Kn,OWATT_PEB  ANNUM. 

ot 

/ 

a»ooo 

it 

1 

/ 

' 

/ 

/ 

/ 

y-~ 

^ 

^ 

s 

^ 

^ 

^ 

1 

lU 

0 

0 

500 

ew 

™    ' 

□  =  DISTllNCE  IV  MILES, 

FIG.   5.       CURVE   OF   DISTANCES   FOR   VARYING   OUTPUTS, 
12    PER   CENT    NET   PROFIT. 

Fig.  2  gives  curves  plotted  from  equation  (2),  using 
the  values  obtained  from  the  curves  of  Fig.  i.  The 
curves  of  Fig.  2  show  the  percentage  drop  (x)  for 
difi^erent  distances  (D)  and  diflferent  outputs  (W). 
In  Fig.  3  are  curves  showing  the  diameters  of  the 
conductors  for  the  conditions  oi  Figs,  i  and  2. 
These  diameters  were  calculated  from  the  formula 

^W  D,,  \  ^W  D  E,  i      k's  ^W., 

d  =  k'.    I I      =k'. 

=  0.0219  I   —  (4) 


lE=xJ  Ie=  uDJ  ni  LeJ 


[a 


which  gives  the  diameter   (d),  in  inches,  of  a  solid 
conductor. 

From  a  careful  consideration  of  transformer  prices 
it  has  been  determined  that  for  transformers  of 
1.500  kilowatts  and  over  the  cost  installed  very 
closely  follows  the  law. 

fi  (E,  W)  =  K,'    (E  -f  Ki")  W%  = 
13  (E-I-Ki")  W*  .-.  p,f.(E,W)  = 

P,  K,' (E-f  K;")  W  ^'  =1.625 (E-|-K,p  W  ^ 
in  which  Ki'  is  a  constant  and  Ki"  a  "variable  con- 
stant," a  quantity  -which  varies  slowly  with  the  out- 
put in  accordance  with  the  law, 

Ki"  =  k,  -|-  ki"  W  =  55  -|-  0.000227  W 

The  apparatus  for  the  control  of  transformers 
may  be  considered  as  depending  only  upon  output. 
Under  this  assumption  a  consideration  of  costs  of 
transformer-controlling  apparatus  and  cables  shows 
that  we  may  assume  with  a  close  degree  of  accuracy 
that 

f=  (E,  W)  =  K;  -f  K.'  W  =  21  000  -f  0.9  W 
.-.  p=  U  (E,  W)=p=  K='  -t-  p=  K/'  W  =2625  -f-  0.1125  W 

The  cost  of  buildings  and  the  real  estate  for  them 
will  increase  very  slowly  with  the  output.  The  vari- 
ation of  this  item,  due  to  variation  of  output,  can  be 
expressed  closely  enough  by 

fa  (W)  =  K='  -I-  K,"  W  ^  —  125  000  4- 125  W^ 

.  •.  p=  f  (W)=p=  K=--|-  p=  Iv,"  W  ^  =  9375  +  9.375  Wi 
The  cost  of  the  pole-line  material  and  construc- 
tion w'ill  depend  somewhat  upon  the  diameter  of  the 
conductors,  since,  as  the  diameter  of  the  conductors 
increases,  the  wind  and  sleet  stresses  will  increase. 
The  increase  of  cost  with  increase  in  diameter  of 
conductors  will  be  slow.  The  law  followed  will  be 
that  of  a  constant  plus  a  function  of  the  diameter  of 
conductors,  since,  no  matter  how  small  the  diameter 
of  conductor,  there  will  be  a  certain  cost  represent- 
ing the  minimum-sized  pole  which  would  be  em- 
ployed. We  may  with  a  fair  degree  of  accuracy, 
write 

-W-, 
p=f=(EWxD)=  3750  +  4-65 


fvv-\  t 
eJ  D 


which  answers  for  a  stranded  conductor. 

Cost  of  right-of-way  will  be  directly  proportional 
to  distance,  hence 

fo  (D)=K«D=ioooD 
.  •.  Po  f.  (D)  =  p«  Ko  D  =  50  D 

A  consideration  of  synchronous-motor  prices  shows 
tliat  the  cost  of  synchronous  motors  may  be  written, 
f-  (W)  =  K7'  +  K,"  W  =  12  000  -I-  32.4  W 

.  •.  p,  f,  ( W)=  Pt  Kt'-I-  P7  K,"  W=  1500  -I-  4.05  W 

The  switchboards  and  cables  for  the  motors  will 
follow  the  same  law  as  those  for  the  transformers 

The  cost  of  labor  for  the  operation  of  the  step- 
up  and  step-down  transformer  stations  and  for  ex- 
ecutive and  clerical  purposes  would  probably  not 
vary  at  all  We  have  in  each  case  the  same  number 
of  units  to  be  looked  after,  and  the  size  of  these 
units  would  make  little  if  any  difference  in  the  cost 


525 

of  attendance  upon  them     Similarly,  the  output  will 
make  little  difference  in  executive  and  clerical  costs. 

The  efficiency  of  the  whole  system  is 

1-t-x 
D 
Putting  in  the  value  of  x  =  n  — 
E 
ei  0.925 


D 


1-fn- 


W     1  -h  u  -       c 
Wc  L  E  J 


l-f-0.038  - 


Wc 


D 


n  c       W  D  WD 

• =ii.7SW -t-o.4^8 

ei  E  E 

The  various  functions  above  arrived  at  may  now 
be  utilized  in  obtaining  N  and  \l  of  equation    (1). 

p=  — 

ivr 

Remembering  that  R  is  the  sum  of  the  products 
of  the  various  functions  by  the  corresponding  per- 
centages representing  interest,  depreciation  and  re- 
pair; that  L  =  f„  (W),  and  representing  the  various 
resulting  collections  of  constants  as  follows; 
a  =  p=  YU'  -f  p,  K,"  -I-  ps  Ks" 
b  =  K,o'  -f-  p=  K/  -f  p,  ICj'  -I-  p,  K-'  -I-  Ps  Ks' 
m=  Kio"  +  pi  Ki" 
r  =  Pi  Ki'  -)-  po  Ko 

Wc  (14- X) 
then  N  =  W  s L  —  R 


4.1S4 

46  55'1 

35-38 

425 


=  (s a)    W- 

ei 


ei 

/-n  C         paKs 

kci  n 


p,K,'(E-l-K,")WVj 

—  p<K(l-)-x,)'E'D— rD- 


WD 

E 


-mW'.4  — 


poK'l-s  ,W- 


(3 


Representing  constants  as   follo-nis : 
a  =  K"  -K  K"  -f  K,"  =    33.47 

?   =  K;  4-  Ko'  -I-  K/  4-  K'  =  166,400 

7   —  K'  -i-  Ko  =     4,000 

KoWD  ,  , 

M=  aW4- hK"W^4-K,''(E4-  K.")W* 

n     E 

K-,"ks   .W.  i 
4-K(14-x,)''E"D4-7  D4  —1        D4-^. 


i] 


_  These  values  of  N  and  M",  if  substituted  in  equa- 
tion (i),  will  give,  in  its  final  form,  the  equation 
connecting  distance,  output,  voltage,  and  profit,  or, 
in  connection  with  equation  (3),  for  voltage.,  the 
relation  between  distance,  output  and  profit.  Such 
substitution  results  in  a  cumbersome  equation,  and 
will  not  be  made  here.  If  the  various  numerical 
values,  already  determined  for  the  specific  problem 
herein  treated,  be  substituted  in  N  and  M,  there 
results, 

WD 
N=(s— 15.96)  W  — 0.903 35-38  W'     - 


1.625    (E4-K1")  W-=  — 

E=  D  —  425  D  - 


-4-65 


s 


D  —  46550 


WD 

M  =  33-47  \^'  +  9-1 h  I25  W'- 

E 

4-13  (E  4-K,")  W  *  4-  0.C00883  E'  D 

-f  4000  D  4-  J7.2     —        D  -I-  166  400. 

The  value  of  s  in  the  above  equation  for  N  is 
taken  as  34,  that  is,  it  is  assumed,  for  the  purposes 
of  the  specific  problem,  that  power  is  sold  at  $34 
per  kilowatt.  Putting  in  this  value  of  s  and  cal- 
culating the  value  of  p  for  different  outputs,  W,  and 
different  distances,  D,  the  curves  of  Fig.  4  have 
been  obtained.  These  curves  show,  for  different 
values  of  W,  the  relation  between  p  and  D.  Assum- 
ing that  the  minimum  acceptable  profit  is  12  per 
cent.,  and  taking  from  Fig.  4  the  values  of  D  and 
W  corresponding  to  this  percentage  profit,  there 
has  been  plotted  the  final  curve,  Fig.  5,  which  shows 
the  relation  between  distance  and  output. 

Discussion   (in  Abstract). 

H,  G.  Stott.  New  York  city :  This  paper  deals 
with  figures  of  200,000  or' 300.000  kilowatts,  and  the 
distances  mentioned  as  being  possible  are  550  miles. 
The  transmission  of  power  from  Niagara  Falls  to 
New  York  would  come  well  within  the  limits  defined 
by  Mr.  Mershon.  as  the  distance  is  approximately 
450  miles,  and  the  amount  of  power  used  by  the  large 
plants  in  this  city  approximates  175.000  kilowatts,  or 
in  that  neighborhood.  In  connection  with  the  load, 
another  point  occurs  to  me — is  it  the  right  way  to 
discuss  costs  in  kilowatts  per  annum?  The  writer 
says  a  kilowatt  per  annum,  S./60  hours  per  year,  and 
the  greater  part  of  the  load  is  known  as  peak  load. 
I  therefore  contend  that  no  formula  of  expression 
which  does  not  take  into  account  the  load  factor 
fully  expresses  the  situation.  The  value  which  Mr. 
Mershon  gives  of  $34  per  kilowatt  would  mean  that, 


^26 


WESTERN    ELECTRICIAN 


December  31,   1904 


on  a  one-hour  peak  load,  it  would  pay  him  a  little 
over  II  cents  per  kilowatt-hour.  I  do  not  think  any 
steam  plant  costs  as  much  as  that.  Another  point, 
at  the  other  end  of  the  line  is  the  figure  of  $10.90 
per  annum  per  kilowatt.  I  believe  there  are  veo' 
few  water  planLs  that  can  be  constructed  for  less 
than  $100  per  kilowatt.  I  doubt  if  there  are  any 
constructed  at  that  price,  and,  assuming  Kr.  Mer- 
shon's  figures  of  12.5  per  cent,  interest,  depreciation 
and  maintenance,  that  would  be  $12.50  to  be  charged 
against  the  cost  of  power.  JIany  endeavors  have 
been  made  to  charge  for  a  kilowatt  per  annum  on 
that  basis,  but  they  have  inevitably,  it  has  been  my 
experience,  ended  in  a  mutual  recognition  by  the 
company  supplying  the  power  and  the  company  buy- 
ing it  that  it  was  not  fair.  It  is  quite  a  good  ar- 
rangement for  the  company  selling  the  power,  but 
not  the  company  buying  it,  because  under  this  price 
of  $.^4  per  year  per  kilowatt,  it  amounts  to  ii  cents 
per  kilowatt  for  one  hour.  There  are  few  plants 
that  can  operate  with  a  better  load  factor  than  50 
per  cent.,  and  I  figure  for  the  average  plant,  railway 
or  lighting,  that  would  bring  up  the  average  cost  of 
power  to  about  0.8  of  a  cent  per  kilowatt-hour. 

Philip  Torchio,  New  York  city:  The  general 
problem  treated  by  Mr.  Mershon  in  his  valuable  pa- 
per involves  the  study  of  the  two  main  factors  which 
enter  into  the  problem  of  power  transmissioii.  i.  e.. 
the  transmission  voltage  and  the  cross-section  of 
the  conductors.  The  elements  which  are  affected 
by  the  volta.ge  are  the  cost  of  transformers  and  in- 
sulators, witich  increase  witn  the  voltage,  and  the 
cost  of  line  conductors  and  line  losses,  which  de- 
crease with  the  voltage.  All  the  other  elements  are 
practically  not  influenced  by  the  change  in  voltage. 
Mr.  Mer'shon  has  treated  the  subject  in  detail,  and 
has  given  a  formula  for  the  determination  of  the 
most  economical  transmission  voltage.  In  this 
formula  enters  the  cost  of  line  losses  and  interest 
and  depreciation  on  conductors,  both  of  which  are 
dependent  upon  the  most  economical  cross-section  of 
conductors ;  therefore  the  dominating  factor  ■  in  a 
study  of  this  character  is  the  determination  of  the 
cross-section  of  conductors  for  the  fi-xed  conditions 
of  each  problem. 

Mr.  Mershon  has  adopted  the  Kelvin  law  for  the 
determination  of  the  cross-section  of  conductors,  and 
he  has  obtained  the  results  shown  in  Fig.  3,  giving 
"the  diameter  of  the  conductors  for  power  purchased 
at  $10.90  per  kilowatt  per  annum."  I  wish  to  make 
a  criticism  in  connection  with  Mr.  Mershon's  as- 
sumption of  $10.90  per  annum  for  the  line  losses, 
this  being  the  same  amount  as  paid  for  the  main 
bulk  of  current.  Mr.  Mershon  in  this  instance 
failed  to  apply  the  very  same  principle  w'hich  is 
one  of  the  prominent  features  of  the  treatment  of 
this  paper,  i.  e..  "That  the  greater  the  output  of  a 
plant  the  less  is  the  cost  per  kilowatt  of  all  the 
equipment."  Now,  if  there  is  a  case  where  this 
general  principle  is  unquestionably  correct,  it  is  the 
case  of  the  increment  cost  of  station  equipment  for 
amounts  not  exceeding,  say.  five  or  10  per  cent,  of 
the  total  equipment.  That  is,  if  a  plant  of  100,000 
kilowatts  will  cost  say  $10,000,000  or  $100  per  kilo- 
watt, we  must  certainly  be  able  to  increase  the 
capacity  of  the  apparatus  say  'lo  per  cent,  at  an 
increment  cost  considerably  less  than  the  average 
of  $100  per  kilowatt.  The^fact  that  in  the  paper 
the  power  is  assumed  to  be  purchased  at  a  fixed  rate 
per  kilowatt  will  not  alter  conditions,  as  the  saving 
derived  from  this  increment  cost  of  generating 
equipment  will  l)e  felt  either  directly  or  indirectly 
by  the  transmitting  company,  either  by  lower  fixed 
charges  for  the  operation  of  the  generating  plant,  or 
lower  price  of  power,  charged  by  the  generating 
company.  If  the  transmitting  company  owns  and 
operates  the  generating  plant  as  well,  nobody  will 
raise  any  question  upon  the  above  reasoning.  I 
therefore  do  not  see  any  reason  why  the  same  should 
not  hold  for  the  two  enterprises  operated  inde- 
pendently ;  at  least  in  this  theoretical  discussion 
such  assumption  should  be  made. 

In  making  further  criticism,  I  have  in  mind  that 
this  paper  is  of  a  pioneer  character,  and  therefore 
should  only  be  discussed  upon  broad  lines.  We 
must  assume  ideal  conditions,  and  we  must  even 
allow  something  that  may  appear  problematical  at 
the  present  time. 

Dr.  A.  E.  Kennelly,  Cambridge,  Mass. :  The  limit- 
ing distance  is  stated  to  be  220  miles  in  the  West  at 
this  time  for  the  transmission  of  power,  and  even  if 
we  assume  that  550  miles  would  be  the  commercial 
limit  for  a  large  block  of  power,  something  like 
200,000  kilowatts,  it  would  be  found  possible,  no 
doubt,  to  add  on  another  500  miles,  and  carry  10 
kilowatts,  commercially,  if  some  one  would  pay  for 
it,  and  in  that  way  the  power  might  be  carried  1,000 
miles.  The  problem  is  so  flexible  it  is  necessary  to 
limit  it  practically  to  obtaining  a  clearer  definition 
of  what  we  mean  by  selling  power.  It  is  noticeable 
that  all  the  curves  commence  at  the  100  miles,  which 
is  fortunate,  as  there  are  so  few  circuits  extending 
over  a  hundred  miles  that  we  have  not  much  chance 
of  comparing  them  with  the  possibilities  laid  before 
us.  The  paper  is  interesting  as  far  as  it  goes  in 
showing  that  under  these  conditions  which  are 
assumed,  certainly  not  the  conditions  of  today,  per- 
haps conditions  never  to  be  realized,  but  at  all  events 
mider  certain  definite  conditions,  it  would  be  possi- 
ble to  buy  power  at  $10.00  and  sell  it  at  $,34.  at  a 
distance   of   500   miles.     Curiously   enough,    that   is 


the  distance  that  telegraphers  think  that  it  is  worth 
while  to  transmit  their  power,  because  when  they  get 
to  distances  greater  than  that  they  put  in  repeaters. 
Mr.  Mershon's  conclusions  fall  in  nicely  with  the 
limiting  distances  generally  acknowledged  in  tele- 
graphic practice. 

Charles  F.  Scott,  Pittsburg,  Pa. :  This  paper  of 
Mr.  Mershon's  contains  something  more  than  sim- 
ple mathematical  gymnastics.  The  paper  is  really 
the  outcome  of  se^■e^al  years  of  study  of  this  prob- 
lem in  different  ways.  Mr.  Mershon,  as  you  know, 
did  excellent  work  a  number  of  years  ago  in  deter- 
mining experimentally  in  the  West  the  action  of 
high  voltage  on  wires,  and  making  determinations, 
under  the  conditions  which  prevailed  in  his  e.xperi- 
mcnts,  of  the  actual  losses  taking  place  between 
wires.  You  will  remember  that  the  curves  that  he 
there  found  had  very  decided  turning  points  in  tiie 
neighborhood  of  60,000  volts.  As  the  voltage  was 
slowl}-  raised,  the  loss  on  the  wire  was  so  small  it 
could  hardly  be  measured,  the  current  being  so  small 
at  the  high  voltage.  The  instrumental  and  measur- 
ing difficulties  were  very  great,  but  when  about 
60,000  volts  was  reached  the  curve  took  a  decided 
turn  and  increased  in  voltage  beyond  that  point ; 
even  a  half  per  cent,  would  increase  the  loss  con- 
siderably between  the  wires  so  that  there  was  under 
these  conditions  a  definite  limit  of  about  60,000  volts. 
I  commented  upon  this  point  before  the  Institute 
in  a  paper  some  si.x  years  ago,  and  the  conclusion 
was  drawn  that  under  the  present  methods  of  trans- 
milting  power  by  overhead  conductors  the  limit 
would  be  somewhere  in  the  neighborhood  of  60,000 
volts,  limits  which  would  settle  the  limiting  distance 
of  transmission  at  something  like  150  miles.  The 
man  who  was  rash  enough  ♦at  that  time  to  set  a 
definite  limit  in  the  matter  of  power  transmission, 
following  after  the  other  engineers  a  few  years  ago, 
to  whom  Dr.  Kennelly  referred,  has  been  sorry  for 
it  ever  since,  and  he  stands  before  you  now.  There 
was  something  overlooked,  something  that  was  not 
thought  of,  and  that  was  the  size  and  diameter  of 
the  wire;  the  diameter  of  the  wire  modifying  these 
losses  and  causing  them  to  occur  only  at  higher 
voltages.  The  lesson,  however,  is  one  which  we 
learned,  and  I  think  other  men  can  profit  from  it — 
that  it  is  pretty  dangerous  to  draw  conclusions  on 
matters  too  far  off  in  the  future.  Mr.  Mershon 
has  attacked  the  general  problem  rather  from  the 
commercial  than  the  scientific  side,  and  I  imagine 
that  the  problem  was  one  which  enlarged  as  he 
worked  upon  it.  The  paper  takes  a  good,  general, 
broad  view  of  the  subject.  At  the  International 
Electrical  Congress  there  were  many  papers  pre- 
sented in  the  Transmission  section  by  gentlemen  in 
this  country  and  abroad,  but  all  the  papers  which 
were  presented  dealt  with  some  specific  and  local 
thing;  some  detail,  the  method  of  operation,  or  the 
kind  of  insulation,  or  the  method  of  stringing  wires, 
the  characteristics  of  aluminum  and  copper,  etc. 
There  was  no  broad  paper  presented.  This  paper 
was  prepared  by  Mr.  ilershon  as  a  representative 
of  the  Institute,  to  be  presented  at  the  Congress, 
but  the  equations  were  too  long  and  he  did  not  .get 
time  to  present  it  to  the  Congress,  and  he  has  pre- 
sented it  to  us  here  tonight. 

While  there  are  objections  to  the  misuse  of  data 
such  as  are  given  here.  I  think  the  paper  would  have 
relatively  little  interest  and  A-alue  if  it  simply  had 
the  equations  and  did  not  give  certain  definite  re- 
sults. I  think  the  paper  is  valuable  in  giving  cer- 
tain results  as  being  the  legitimate  outcome  of 
certain  results  which  are  given.  Of  course,  if  these 
assumptions  are  varied  the  distance  may  go  up  and 
down,  but  it  is  a  satisfaction  to  know,  that  under 
conditions  which  are  fairly  commercial,  that  the  dis- 
tance is  about  that  from  Niagara  Falls  to  New  York 
city  and  that  the  units  of  power  are  as  here  stated. 

In  considering  this  paper,  the  thought  struck  me 
that  we  are  dealing  with  something  outside  of  the 
range  of  things  we  are  dealing  with  now.  I  imagine 
if  we  look  at  the  wire  tables  of  10  years  ago  we 
would  find  the  units  then  used  for  transmitting 
lights  running  up  to  a  few  hundred,  and  then  a  little 
later  running  into  a  few  thousand.  This  problem 
goes  into  hundreds  of  thousands.  These  curves  pay 
very  little  attention  to  units  less  than  50,000  horse- 
power, which  is  about  the  output  of  the  largest  sta- 
tions which  are  now  in  operation.  Many  of  the 
conditions  here  do  not  apply  to  less  than  200,000 
horsepower,  which  is  about  the  amount  of  electrical 
power  now  used  in  New  York  city.  This  means 
that  the  field  of  power  work  which  is  here  consid- 
ered is  one  somewhat  in  the  future — that  our  future 
developments,  the  size  of  our  waterpower  plants 
and  the  scale  on  which  we  may  use  power  in  the 
future,  are  far  beyond  that  which  we  now  have  as 
our  present  practice,  as  the  consumption  of  current 
at  this  day  is  beyond  that  of  the  early  days  of  in- 
candescent lighting.  .Another  interesting  thing  I 
note  are  the  curves  of  Fig.  2,  which  give  the  drop 
in  per  cent,  of  delivered  voltage. 

When  we  thought  of  high  voltages,  our  thought 
was  of  a  small  wire,  and  when  the  voltages  got  from 
1,000  to  2,000  and  then  to  10,000,  the  problem 
used  to  he  to  secure  the  smallest  size  of  wire 
which  would  be  mechanically  strong  enough  to 
be  put  in  place  and  maintain  its  position ;  and 
so  with  these  larger  units  our  size  of  wire  has  gotten 
so  very  large  that  we  have  again  gotten  into  a  new 
order   of  thing.s,   and   Mr.   Mershon's   wires   would 


about  reach  the  present  limit  of  mechanical  construc- 
tion in  size.  It  has  been  sought  to  bring  out  the 
very  remarkable  thing  that  the  size  of  this  wire  is 
so  great  that  apparently  the  atmosphere  losses,  which 
awhile  ago  were  thought  to  be  the  determining  ele- 
ment, no  longer  determine  the  maximum  voltage  of 
transmission. 

Mr.  Mershon:  In  presenting  the  paper  it  seemed 
to  me  that  others  might  derive,  or  imagine  they 
derived,  some  similar  benefit.  The  difference  of 
opinion  which  has  developed  here  tonight  is  no 
greater  than  I  expected  it  would  lie.  I  do  not  sup- 
pose there  are  ever  two  engineers  who  estimate  in 
exactly  the  same  way  on  everything  or  whose  esti- 
mates, if  you  would  examine  them  in  detail,  would 
agree  exactly.  One  would  be  higher  on  one  item, 
lower  on  another,  and  in  one  the  items  would  be 
smiply  reversed,  as  far  as  the  cost  was  concerned. 
The  estimates  made  by  them  as  a  whole  might  agree 
very  closely,  but  in  details  they  might  be  pretty  far 
apart.  On  any  proposition,  in  order  to  judge  it  as 
a  whole  you  must  consider  it  in  detail,  but  if  you 
consider  it  in  detail  you  must  consider  the  equaliz- 
ing factors  of  those  details.  If  the  details  agree, 
so  much  the  better.  If  they  do  not,  I  do  not  think 
it  is  absolutely  necessary  they  should  agree,  if  the 
general  result  works  out  satisfactorily.  I  think, 
therefore,  in  the  matter  of  the  paper  too  much  stress 
should  not  be  paid  on  particular  details,  because 
you  will  find  there  will  be  differences  of  opinion 
among  different  engineers  in  regard  to  different 
items  and  different  assumptions,  and  I  think  the 
average  opinion,  if  you  could  get  it.  would  come 
pretty  close  to  the  figures  that  are  given  in  this 
paper.  But  suppose  they  do  not ;  suppose  they,  were 
far  enough  off  so  that  the  limiting  distances  given 
in  the  paper  were  everi  as  great  as  20  per  cent.  Even 
in  that  case  I  do  not  think  the  value  of  a  general 
view  of  the  subject  would  be  diminished  to  a  con- 
siderable e-xtent.  I  feel  that  it  would  not  be,  from 
my  standpoint,  because  I  have  now  a  broader  grasp 
of  the  whole  subject  before  undertaking  the  work. 
As  Mr.  Scott  said,  the  paper  presents  more  of  in- 
terest if  you  have  some  definite  figures  than  if  you 
simply  went  through  an  analysis  and  left  it  hanging 
in  the  air.  It  was  my  endeavor  to  get  some  figures 
that  would  give  an  idea  of  the  use  of  these  quanti- 
ties that  I  used  in  making  the  assumptions.  What 
was  desired  was  a  general  view  of  the  whole  sub- 
ject of  transmission  in  regard  to  the  limits  and 
possibilities,  so  that  we  might  have  a  general  guide 
in   this  matter. 

Mr.  Stott  brought  out  a  number  of  interesting 
questions.  As  to  the  cost  of  the  generating  plant,  as 
represented  in  the  price  I  assumed  in  the  figure  for 
cost  of  power,  I  will  admit  that  is  low:  but  I  will 
not  admit  that  it  is  not  as  low  as  it  is  done,  or 
could  be  done.  I  do  not  feel  free  to  say  much  more 
than  that,  but  there  are  some  waterpowers  through- 
out the  country  where  the  price  is  very  low,  where 
the  Lord  has  done  a  good  deal  of  the  work  in  de- 
veloping the  power,  as  was  suggested  here  tonight ; 
but  aside  from  that,  supposing  the  development 
would  be  along  the  lines  we  have  had  at  Niagara 
Falls,  in  considering  blocks  of  power  as  large  as 
this,  and  as  more  power  plants  are  installed,  and 
more  skill  and  experience  is  brought  to  bear  upon 
them,  I  think  the  cost  of  power  at  Niagara  Falls 
will  be  very  considerably  diminished  from  what  it 
is  now. 


Novelties  in  Special   Decorative   Incan- 
descent Lamps. 

The  accompanying  cuts  illustrate  two  of  the  latest 
novelties  in  special  forms  of  the  incandescent  lamp 
that  have  just  been  placed  on  the  market  by  the 
Sterling  Electrical  Manufacturing  Company  of  VVar- 


stag's  head  novelty  incandescent  lamp. 

rcn,  Ohio.  The  Sterling  coinpany  has  for  a  long 
time  done  excellent  work  along  the  line  of  the  crea- 
tion of  special  miniature  and  decorative  incandescent 
lamps,  and  doubtless  the  two  specialties  illustrat-d 
herewith  will  be  welcomed  as  novelties  by  the  many 
interested    in    decorative    lighting    work. 

The   stag's  head  lamp   shown  is  a   realistic  bit  of 
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glasswork,  as  is  demonstrated  by  the  appearance  of 
the  antlers.  The  lamp  is  of  frosted  glass  and 
is  a  "real  burning"  incandescent  lamp.  These  stag's 
head  lamps  are  equipped  with  either  standard  Edison 
base  or  candelabra  base.  They  are  arranged  in 
voltages  of  104,  no.  115,  or,  in  fact,  any  normal 
voltage    lamp   may   be    obtained. 

The  pig  lamp  appears  as  in  the  picture,  and  is 
made  in  two  sizes,  one  having  candelabra  socket 
and  another  having  regular  lamp  socket ;  this  lamp 
is  made  to  fit  an  Edison  socket. 

To  appreciate  fully  the  merits  of  these  little  spe- 
cialties, however,  a  sample  should  be  inspected  and 
the  lamp  lighted,  as   in   actual   service. 

In  addition  to  this  and  other  curious  specialties 
in  miniature  and  decorative  incandescent  lamps,  the 
Sterling  Electrical  Manufacturing  Company  makes 
a   most   complete    and   attractive    line    of   candelabra 


PIG    NOVELTY    INCANDESCENT    LAMP. 

lamps  of  various  forms  suitable  for  decorative  . 
work.  The  Sterling  company  also  makes  a  line  of 
automobile  lamps  particularly  suitable  for  electric 
automobiles  in  that  they  are  designed  not  to  be 
injured  by  the  jarring  of  the  machine  and  the 
liability-  of  fluctuations  in  the  voltage,  owing  to  the 
sudden  changes  in  load  and  the  consequent  sudden 
draught  on  the  battery  of  the  automobile.  In  addition 
to  the  above-mentioned  styles,  the  company  likewise 
produces  a  line  of  regular  battery  lamps,  high-effi- 
ciencjr  batten"^  lamps,  and  also  telephone  lamps  for 
service   in   switchboards. 


Transformer  for  Thawing  Ice  in  Water 
Pipes. 

A  transformer  for  thawing  ice  in  water-  pipes  has 
been  recently  developed  by  the  General  Electric  Com- 
pany. This  transformer  is  easily  connec.cd  to  al- 
ternating-current circuits,  and  has  proved  an  im- 
mense advance  over  the  old  method  of  opening  the 
frozen   ground   and   applying  fire   externally,    which 


TRANSFORMER    FOR    THAWING    ICE    IN    WATER    PIPES. 

was  both  inefficient  and  expensive.  The  transformer 
is  shown  in  the  accompanying  picture. 

The  core  has  three  horizontal  legs,  with  a  closed 
magnetic  circuit  at  the  ends.  Flat  pancake  coils  are 
threaded  on  the  middle  leg  and  spaced  apart,  so 
as  to  permit  an  adjustable  flux  shunt  to  move  up 
and  down  between  the  primary  and  secondary  coils. 
When  the  shunt  is  in  the  lowest  position,  it  shunts 
the  primary  flux  from  the  secondary  coil,  and  in 
its  highest  position  permits  practically  all  the  flux; 
to  thread  the  secondary  coil.  At  intermediate  posi- 
tions, proportionate  amounts  of  flux  thread  the  sec- 
ondary- coil. 

Leads  from  the  primary  coil  are  brought  out  to 
a  suitable  connection  board  on  the  side  of  the  trans- 
former, on  which  are  mounted  primary  switches, 
fuses  and  ammeter.  The  terminals  of  the  secondary 
coil  are  brought  out  to  heavy  lugs,  from  which 
cables  can  be  run  to  the  pipes  to  be  thawed. 

Complete,  the  outfit,  including  the  transformer, 
switches,  cover  and  ammeter,  weighs  approximately 
1,200   pounds.    If    desired,   it   will   be   mounted   on 
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four  broad  flanged  wheels  to  permit  its  being 
quickly  loaded  on  a  wagon  bed  or  sleigh. 

The  transformer  has  the  following  desirable  fea- 
tures deserving  of  special  mention :  It  is  light,  com- 
pact, easy  to  handle  and  operate,  is  self-contained 
and  free  from  oil,  and  readily  lends  itself  to  ad- 
justments from  zero  to  maximum  secondary  ca- 
pacity without  wasting  energj^  in  a  dead  resistance. 
It  is  liberally  designed  for  its  work.  The  large 
radiating  surfaces  of  the  core  and  coils  and  spacious 
air  ducts  insure  cool  operation  under  normal  con- 
ditions. 

While  the  secondary  coil  is  rated  at  75  volts  and 
400  amperes,  a  very  much  larger  current  may  be 
taken  from  the  transformer  for  temporary  operation, 
especially  in  winter  time.  For  instance,  in  start- 
ing up  with  the  transformer  cold  on  a  winter's  day 
it  will  be  perfectly  safe  to  take  out  800  amperes  for 
10  or  15  minutes.  Smaller  currents  can  be  taken  out 
for    correspondingly    longer    periods. 

The  transformer  has  been  especially  designed  to 
meet  all  conditions  which  may  ordinarily  arise  in 
practice.  It  can  be  successively  applied  from  one 
operation  to  another  with  only  sufficient  intermission 
to  transfer  the  connections,  and  can  be  used  on 
any  pipes  of  ordinary  size  and  length  not  requiring 
an  output  more  than  equivalent  to  a  continuous 
output  of  30  kilowatts,  or  an  intermittent  output  of 
60  kilowatts. 

The  weight  is  small,  considering  the  capacity  of 
I  the  transformer.  The  manufacturer  offers  smaller 
and  lighter  outfits  where  the  conditions  warrant 
their  use.  The  General  Electric  Company  has  is- 
sued an  attractive  pamphlet  describing  this  trans- 
former, which  will  be  sent  on  request. 


Motor  for  Cranes  and  Hoists. 

Motors  designed  for  the  operation  of  cranes,  hoists 
and  similar  apparatus  are  manufactured  extensively 
by  the  Westinghouse  Electric  and  Manufacturing 
Company,  and  for  intermittent  ser^■ice  in  which 
heavy  starting  torques'  and  wide  speed  variation  are 
required  the  new  type-K  is  especially  adapted. 
They  represent  the  latest  development  and  inchwle 
the  most  recent  improvements  in  machinery  of  this 
kind.  Many  new  features  of  the  highest  practical 
value  have  been  incorporated   in  their  construction. 


EXTERIOR    OF    ENCLOSED    CRANE    MOTOR, 

They  are  strong  and  compact,  convenient  to  install, 
adaptable  to  every  practical  form  of  mounting,  and 
are  reliable,  economical  and  powerful  in  operation. 
Tei  sizes  are  standard,  including  capicities  from 
two  to  40  horsepower.  The  accompanying  illustra- 
tions show  the  motor  as  a  whole  and  with  the  upper 
field  removed.  The  frames  are  of  the  wholly  en- 
closed form,  to  guard  against  dirt  and  moisture,  but 
are  so  designed  that  the  working  parts  may  be  ex- 
posed for  inspection  or  adjustment  without  disman- 
tling. If  local  conditions  permit,  the  cover  about  the 
commutator  may  be  removed  and  the  motor  operated 
open,  with  improved  ventilation  and  increased  ca- 
pacity. 

These  motors  have  four  inwardly  projecting  poles, 
each  of  which  is  magnetized  by  a  separate  field  coil, 
which  is  superior  to  that  in  which  but  two  poles 
are  directly  magnetized.  They  are  series-wound  and 
are  designed  for  operation  on  direct-current  circuits 
of  220  and  500  volts.  Since  the  current  passes  suc- 
cessively through  armature  and  field  winding,  the 
torque  of  such  a  motor  increases  nearly  as  the  square 
of  the  current,  up  to  the  point  of  saturation  of  the 
iron.  For  this  reason  the  series  motor  is  particu- 
larly well  suited  to  the  starting  and  acceleration 
of  heaA'y  loads.  Governed  by  chansf-e  of  voltage  at 
the  motor  terminals,  the  speed  of  the  motor  is 
carried  through  a  wide  range,  the  change  in  the 
resistance  of  the  motor  circuit  being  made  by  means 
of  a  controller. 

Cast  steel  is  used  for  the  frames  (except  in  the 
three  smallest  sizes,  w^here  they  are  cast  iron). 
They  are  extremely  compact,  nearly  square  in  sec- 
tion and  require  the  smallest  possible  amount  of 
headroom  on  a  crane,  or  floor  space  when  used 
w^ith  hoists  or  similar  apparatus.  Two  poles  project 
inwardly  in  a  horizontal  and  two  in  a  perpendicular 
plane,  this  arrangement  being  the  most  compact  pos- 
sible with  a  four-pole  motor.  The  frame  is  built 
in  two  parts,  divided  in  a  plane  passing  through 
the  axis  of  the  armature  and  at  an  angle  of  34  de- 
grees with  the  horizontal,  an  arrangement  which 
allows  the  upper  half  of  the  field  to  be  removed 
without  disturbing  the  gears  or  shaft,  and  makes 
it  easy  to  take  out  a  pole  piece  and  field  coils,  or 
to  remove  the  armature.  The  lower  half  of  the 
frame  has  four  feet,  with  holes  for  bolting  to  the 
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support,  providing  the  smallest  base  consistent  with 
good  engineering  practice.  The  lower  casting  has 
also  two  finished  faces  or  pads,  to  which  bearings 
for  a  countershaft  may  be  bolted  or  which  may 
be  used  for  side  mounting.  The  commutator  end 
of  the  frame  is  connected  to  the  poles  by  six  ribs, 
any  two  of  which  may  carry  the  brush  holders. 
The  opening  around  the  commutator  is  entirely 
closed  by  a  three  thirty-seconds-inch  sheet-steel  band, 
fastened  by  thumb-screws,  an  arrangement  which 
permits  access  to  the  commutator  and  brush  holders 
at  all  points. 

The  four  pole  pieces  are  built  up  of  soft  steel 
pnuchings,  riveted  together,  between  wroug!it-iron 
end  plates,  and  are  secured  to  the  frame  by  bolts 
which  pass  well  into  the  punchings,  but  leave  the  pole 
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face  smooth  and  unbroken.  The  coils  of  the  larger 
motors  are  of  copper  strap,  and  the  terminals  are 
insulated  with  asbestos  ribbon. 

Shells  lined  with  bronze  or  babbitt  and  mounted 
in  housings  which  may  be  removed  without  separat- 
ing the  motor  frame,  constitute  bearings  of  par- 
ticular merit  and  splendidly  adapted  to  the  service 
for  which  these  motors  have  been  designed. 

The  armature  core  is  built  up  of  soft  steel  punch- 
ings  of  high  permeability,  carefully  annealed  by  a 
special  process.  These  punchings  are,  in  all  except 
the  smallest  sizes,  assembled  on  a  spider  and  held 
from  turning  by  a  steel  key.  The  pinion  end  is 
provided  with  a  bell-shaped  flange,  which  form.s  a' 
support  and  shield  for  the  armature  coils.  Ducts 
between  the  punchings  are  provided,  through  which 
air,  drawn  in  through  openings  in  the  spider,  is 
forced  out  against  field  coils  and  core,  maintaining 
a  uniform  temperature  throughout  all  parts  of  the 
motor.  The  commutator  is  mounted  on  the  arma- 
ture web,  allowing  the  shaft  to  be  removed  without 
disturbing  the  winding  or  connections.  The  coiis  • 
are  placed  in  slots  and  retained  by  bands  laid  in 
grooves  below  the  surface  of  the  core,  except  in  the 
case  of  armatures  for  the  Nos.  9  and  10  motors, 
M^hich  have  fish-paper  wedges  forced  in  bet\\-een 
V-shaped  grooves  near  the  top  of  the  slots.  Covers 
oi  oiled  duck  adequately  protect  the  ends  of  the 
v.'Inding.  Wiper  rings  or  oil  guards  are  provided 
at  each  end  of  the  armature  to  protect  the  winding 
from  cil. 

The  commutator  is  built  up  of  bars  of  hard-drawn 
copper,  insulated  by  prepared  mica,  and  mounted  on 
the  armature  spider.  The  commutation  is  particu- 
larly good,  in  spite  of  the  heavy  rushes  tif  current 
to  w^hich  a  motor  of  this  class  is  subjected. 

Brush  holders  are  of  the  sliding  type  and  possess 
many  features  of  peculiar  merit.  The  individual 
holders  may  be  independently  adjusted.  Tension  is 
provided  by  means  of  a  coiled  spring,  which  acts 
through  a  short  brass  strip,  so  that  the  spring  re-' 
sponds  immediately  to  any  movement  of  the  brush, 
and  close  contact  is  maintained  at  all  times.  The 
brush-holder  arms  are  secured  by  stud  bolts  to 
surfaces  which  are  machined  on  the  ribs  of  the 
frame,  parallel  to  tangents  at  the  points  of  contact 
with    the   brushes. 

With  all  but  the  tw6  smaller  sizes,  a  shunt  is 
connected  to  the  tip  of  the  soring,  extended  back 
over  the  spring  and  securely  fastened  to  the  brush 
holder,  thus  relieving  the  spring  of  the  duty  cf 
carrying  current,  insuring  good  contact,  low  oper- 
ating temperature  and  a  permanent  and  even  ten- 
sion. With  ever^--  carbon  brush  five-eighths  inch 
or  more  in  thickness  an  additional  sheet  is  provided 
connecting  the  carbon  itself  to  the  carbon  holder, 
improving  the  contact  between  carbon  and  holder 
and  preventing  that  pitting  of  the  brush  which  is 
so  annoying  and  troublesome,  besides  offering  a  fur- 
ther protection  to  the  temper  of  the  spring. 

Flexible  leads  are  brought  out  through  insulating 
bushings  in  the  upper  frame  and  are  either  con- 
nected to  terminal  blocks  mounted  on  the  top  of 
the  motor,  or  are  arranged  for  direct  connection 
to  the   controller  lines. 


American  Associaton  in  Session. 

The  American  Association  for  the  Advancement 
of  Science  and  the  American  Physical  Society  are 
holding  their  annual  meetings  in  Philadelphia,  Pa., 
this  week.  The  sessions  are  being  held  in  the  Mor- 
gan Laboratory  of  Physics  of  the  University  of 
Pennsylvania.  The  programme  includes  many 
papers  on  scientific  subjects.  About  1,500  persons 
were  present  at  the  various  meetings  on  the  opening 
day. 
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Ohio  Telephone  Notes. 

The  ^'iIIage  Council  of  Lnkc-wood.  a  Cleveland 
suburb,  lias  contracted  with  the  Cuyahoga  Telephone 
Company  to  erect  at  designated  points  on  the  streets 
six  telephone  instruments  for  the  use  of  the  police 
and  for  fire-alarm  service.  The  instruments  will  be 
mounted  in  weatherproof  metal  bo.xes.  with  lock  and 
key.  The  patrolmen  and  firemen  \\ill  be  provided 
with  keys,  and  several  keys  will  be  left  at  neighbor- 
ing  houses,   so  they  can  be  had  in  case   of  fire. 

The  Farm  and  City  Telephone  Company  of  Van 
Wert  has  been  incorporated  with  a  capital  stock  of 
$20,(X0.  The  incorporators  are  F.  W.  Purmort. 
J.  A.  Wilmore,  J.  W.  Miller,  David  Counselor  and 
Hugh  E.  .'^Ilen. 

For  a  few  days  before  Oiristmas  the  Cuyahoga 
Telephone  Company  placed  an  operator  in  charge 
of  the  "Santa  Glaus"  calls,  resulting  in  much  amuse- 
ment as  well  as  satisfaction  on  the  part  of  the  chil- 
dren. In  each  case  the  operator  secured  the  address 
of  the  child  calling  and  then  sent  a  list  of  the  things 
asked  for  to  the  parents.  In  this  way  the  children 
feel  that  their  requests  were  granted.  This  com- 
pany is  becoming  more  popular  all  the  time  beca.ise 
of  the  little   innovations  of  this  kind  it  introduces. 

The  stock  of  the  Sugar  Grove  Telephone  Com- 
pany, Sugar  Grove,  has  nearly  all  been  sold,  and 
the  work  of  erecting  poles  and  stringing  wires  will 
b;'gin  within  a  short  time. 

.\  suit  to  recover  $3,500  has  been  brought:  against 
the  Hotel  Euclid  Company  in  Cleveland  by  the 
Cuyahoga  Telephone  Company,  the  allegation  being 
that  the  hotel  company  has  taken  forcible  possession 
of  a  complete  telephone  system  placed  in  the  build- 
ing. Owing  to  some  trouble  a  few  weeks  ago  the 
hotel  company  refused  to  receive  the  service  of  the 
Cuyahoga  Telephone  Company  and  had  the  Bell 
company  connect  its  wires  with  the  private  ex- 
change which  the  former  had  installed  in  the  house. 

Checker  players  of  Uniopolis  and  Waynesfield 
are  conducting  a  series  of  games  by  telephone.  A 
man  at  each  end  of  the  line  calls  the  moves,  and  it 
is  said  the  games  are  played  in  about  the  same  time 
as  when   the  players  are  actually  together. 

The  November  statements  of  all  the  companies 
auxiliary  to  the  Federal  Telephone  Company  show 
a  very  satisfactory  surplus.  It  is  thought  that  the 
entire  year  will  show  a  nice  average  gain  over 
last  year.  Each  company  has  striven  to  make  an 
mcrease  in  its  business,  and  most  of  them  have 
succeeded.  C. 


Telephone   News  from    the    Northwest. 

A  syndicate  of  Minneapolis  men,  headed  by  S.  S. 
Thorpe,  has  purchased  the  Iowa  properties  of  the 
Mississippi  Valley  Telephone  Company  and  will  pro- 
ceed to  enlarge  the  system.  Thomas  Peebles  of 
Minneapolis  is  secretary  and  general  manager.  The 
company  has  exchanges  at  Muscatine,  Burlington, 
Keokuk,  Fort  Madison  and  Wapello,  Iowa.  The 
old  name   of  the   companj'  is    to  be  retained. 

A  petition  has  been  presented  to  the  Legislature 
of  Canada  for  authority  to  form  and  incorporate 
the  Independent  telephone  company  of  Canada,  the 
promoters  being  ^linneapolis  men.  A  local  system 
is  to  be  installed  for  >X'innipeg,  with  connections 
to  the  towns  of  the  province.  The  capital  stock  is 
fixed  at  $ro,ooo.ooo. 

The  telephone  exchange  at  Wadena,  Minn.,  has 
been  rebuilt. 

The  council  of  Bismarck,  N.  D.,  has  granted  a 
new  franchise  to  the  Interstate  Electric  and  Tele- 
phone  Company. 

The  Twin  City  Telephone  Company  gives  its  sub- 
scribers at  the  Merriam  Park  exchange,  midway 
I)etween  the  Tw-in  Cities,  a  free  exchange  with  Min- 
neapolis, although  all  the  other  suburbs  of  St.  Paul 
have   to  pay  the   regular  toll. 

Citizens  of  Kerkhovcn,  Minn.,  want  a  local  ex- 
change, and  propose  to  buy  out  the  Minnesota  Cen- 
tral  company,  or  build  a  new  one. 

The  Cambridge  (Minn.)  Telephone  Company  has 
been  incorporated  by  local  business  men  with  $50,- 
coo  capital. 

The  Farmers'  Mutual  Telephone  Cornpany  has 
been  formed  to  build  a  rural  line  from  Sunbury 
to  New  Liberty.  Iowa. 

Two  new  rural  telephone  lines  will  be  constructed 
at  once  at  Terril,  Iowa. 

The  Clark  .Xutomatic  Telephone  Company  is  in- 
stalling a  telephone  system  at  Sergeant  Bluff,  Iowa. 

The  new  exchange  building  of  the  Sioux  City 
(Iowa)    Telephone  Company  has  been  completed. 

The  Hamilton  County  Telephone  Company's  plant 
at  Webster  City,  Iowa,  has  been  badly  damaged  liy 
fire.  R. 


Southeastern  Telephone  Developments. 

Work  has  been  inaugurated  on  the  handsome  new 
three-story  e.xchange  building  for  the  Southern  Bell 
Telephone  Company  at  Greensboro,  N.  C. 

The  Bell  Telephone  Company  has  applied  for  the 
right  to  enter  the  town  of  Chester.  S.  C,  but  th: 
local  company  is  said  to  be  opposing  the  move,  to- 
gether with  tnany  of  the  citizens. 

The  Southern  Bell  Telephone  Company  is  in- 
stalling a  new  exchange  in   Favetteville,  Ga. 

The  long-distance  Bell  telephone  company  has 
nearly  completed  a  line  from  Charlotte,  N.  C,  to 
Morganton,  a  distance  of  about   100  miles. 

A    report    on    the    telephones    of    North    Carolina 


WESTERN     ELECTRICIAN 

shows  that  there  are  83  exchanges  in  the  state,  with 
}S-(>32  subscribers,  and  over  24,000  miles  of  wire. 
The  total  revenues  for  the  year  being  over  $346,000. 
The  Southern  Bell  Telephone  Company  has  just 
completed  anbther  long-distance  line  from  Lynch- 
burg, Va.,  to  Danville.  L. 

Indiana  Telephone  Items. 

During  a  meeting  of  the  Franklin  City  Council 
to  consider  the  petition  of  the  Central  Union  Tele- 
phone Company  for  a  local  franchise  the  company 
asked  permission  to  withdraw  the  petition,  with  the 
view  of  filing  another  at  an  early  date.  It  was 
discovered  that  the  council  and  busirress  men  gen- 
erally opposed  the  ordniance  in  its  present  form, 
and,  unless  altered,  it  would  never  be  passed. 

There  is  considerable  talk  of  soon  completing  an 
Independent  telephone  line  between  Laporte  and 
Chicago,  to  be  operated  in  conjunction  with  the 
automatic  system  in  Chicago.  There  is  a  line  be- 
ing constructed  from  Kendallville  to  Goshen,  and 
this  will  connect  at  Kendallville  with  the  Toleilo 
(Ohio)  line.  Should  such  a  line  be  completed,  there 
will  be  direct  telephone  connection  between  Chicago, 
Toledo,    Cleveland,    Pittsburg   and   eastern   points. 

The  commissioners  of  Gibson  County  have  granted 
a  franchise  to  a  new  telephone  company  to  erect 
poles  and  string  wires  in  the  public  highways  in 
Washington,    Widner    and    Vigo    tow^nships. 

The  Blounts\'ille  Telephone  Company  has  been 
absorbed  and  consolidated  with  the  Cambridge  City 
Telephone  Company.  R.  Lamb  is  president  of  the 
new  company  and  states  that  many  improvements 
will  be  installed  in  the  spring. 

The  Rural  Telephone  (Company  is  installing  a  new 
switchboard  at  its  principal   exchange  in  Milford. 

The  Princeton  Independent  Telephone  Company 
is  soliciting  bids  for  the  installation  of  a  new  ex- 
change in   Princeton. 

James  Epperson,  state  mine  inspector,  says  that 
telephones  are  being  introduced  in  the  Indiana  coal 
mines  and  in  some  instances  take  the  place  of  the 
speaking  tubes  required  by  law.  Mr.  Epperson  will 
endeavor  to  secure  a  new  mining  law,  leaving  it 
optional  with  the  mine  operators  to  use  either  speak- 
ing tubes  or  telephones  for  communication  with  the 
miners  while  at  work  in  the  mines.  S. 


Michigan  Telephone  Matters. 

Within  00  days  Detroit  will  be  in  telephonic  con- 
nection with  Qiicago,  Cleveland,  Pittsburg,  Cincin- 
nati, Indianapolis  and  other  \vestern  cities  by  a  new 
telephone  line,  according  to  statements  made  by 
J.  K.  Johnson,  manager  of  the  Home  Telephone 
Company.  Mr.  Johnson  is  said  to  voice  the,  inten- 
tions of  the  Independent  telephone  companies  of 
Michigan,  Ohio,  Indiana  and  Illinois.  He  is  trying 
to  make  arrangements  with  the  Illinois  Tunnel  Com- 
pany, which  already  operates  an  extensive  telephone 
service  in  the  downtown  district  of  Chicago,  for 
outside  connection. 

W.  C.  McMillan,  a  director  and  stockholder  of 
the  Michigan  State  Telephone  Company,  and  W.  A. 
Jackson,  president  of  the  company,  have  just  re- 
turned from  a  trip  East,  where  they  conferred  with 
interests  identified  with  the  company  prior  to  the 
annual  meeting  of  stockholders  to  be  held  in  Detroit 
January  loth.  It  is  understood  that  some  interest- 
ing figures  as  to  the  progress  of  the  company  during 
the  year  will  be  submitted  at  the  meeting.  W. 


Northwestern  Cedarmen's  Association. 

The  ninth  annual  meeting  of  the  Northwestern 
Cedarmen's  Association  will  be  held  at  the  Hotel 
Pfister,  Milwaukee.  Wis.,  on  Tuesday,  January  3d, 
at  2  p.  m.  .All  standing  committees  will  meet  at 
10  o'clock  in  tlie  forenoon  of  the  same  day,  as 
also  the  board  of  directors.  Any  matters  for  the 
consideration  of  the  committees  or  the  directors 
should  be  in  the  hands  of  the  secretary  before  that 
date.  Members  of  the  association  who  cannot  be 
represented  at  the  meeting  are  requested  to  send  to 
the  secretary,  previous  to  the  meeting,  such  infor- 
mation regarding  the  condition  of  stocks  in  their 
hands  and  their  contemplated  input  this  winter  as 
will  be  of  value  to  the  association. 


NEW  COMPANIES. 


The  Howardsville  Telephone  Company  of  Lena. 
111.,  has  been  incorporated  to  operate  a  system  of 
telephones.  The  incorporators  are  Edw-ard  Fisher, 
G.  W.  Davis  and  F.  A.  Howard. 

The  Palmyra  (Neb.)  Telephone  Company  has 
been   incorporated   with   a  capital   stock  of  $4,000. 

The  Ridge  Farmers'  Telephone  Company  of  Hart- 
line.  Wash.,  has  been  incorporated  with  a  capital 
stock  of  $10,000. 

The  Manila  Telephone  Company  has  been  organ- 
ized at  Manila,  P.  I.,  with  a  capital  stock  of 
$500,000.  It  is  estimated  that  it  will  cost  $90,000 
to  install  an  effective  modern  system  in  Manila,  and 
large   sums    will    be    spent    in   extensions. 

J.  B.  Long  of  the  Amity  Mutual  Telephone  Com- 
pany of  Amity.  Ore.,  reports  that  an  Independent 
mutual  telephone  company  has  been  organized  at 
Belleview,  (3re.,  and  work  has  alreaady  been  com- 
menced on  the  line.  The  new  company  will  have 
three   lines   to   .Amity. 
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Hygienic  Resonator  for  Telephones. 

The  following  description  relates  to  the  Hoglund 
hygienic  resonator  as  e,\hibited  at  the  recent  Inde- 
pendent telephone  convention  in  Chicago.  This  de- 
vice IS  not  a  disinfecting  contrivance  but  an  instru- 
ment founded  on  scientific  principles,  and  embodies 
a  number  of  features  that  have  gained  for  it  much 
appreciation  among  telephone  men.  who  have  pre- 
viously been  everything  but  favorable  to  so-called 
disinfecting  mouthpieces. 

The  resonator,  as  described  by  M'r.  G.  Hoglund, 
I  he  inventor,  is  a  "booster"  for  deteriorating  trans- 
mitter, inasmuch  as  its  acoustic  properties  increa.se 
the  vibrations  of  the  diaphragm  without  causing  any 
increased  packing.  A  peculiar  construction  with 
a  convex  mirror  in  front  will  prevent  people  from 
approaching  the  telephone  too  closelv,  serving  the 
double  purpose  of  preventing  shouting  in  the  tele- 
phone and  also  preventing  the  breath  from  entering 
the  transmitter,  and  thus  preventing  contagion  by 
too  close  approach  to  the  mouthpiece.  This  hygi- 
enic feature  without  a  disinfectant  has  made  the 
resonator  a"great  favorite  with  the  public  wdienever 
applied  to  public  telephones  as  well  as  with  station 
managers,  who  also  appreciate  the  acoustic  prop- 
erties of  the  resonator  in  increasing  the  volume  of 
the  voice,  thus  making  their  telephone  service  more 
satisfactory  to  the  public.  The  resonator  gives  a 
neat  and  finished  appearance  to  the  telephone. 

The  invention  is  handled  by  the  Hoglund  Hygi- 
enic Resonator  Company  of  Chicago,  which  expects 
that  the  device  will  be  popularly  received. 

GENERAL  TELEPHONE  NEWS. 

A  receiver  has  been  applied  for  to  take  charge  of 
the  Jones  County  Telephone  Company  of  .Anamosa, 
Iowa. 

The  telephone  companies  at  Topeka,  Kan.,  are 
installing  private  exchanges  in  the  three  largest  ho- 
tels  of  the   city. 

The  New  England  Telephone  and  Telegraph  Coin- 
pany  has  cut  its  pay-station  rates  from  10  cents  to 
five   cents    per   call    in    Boston. 

The  Pacific  States  Telephone  and  Telegraph  Com- 
pany has  awarded  to  Logan  ,&  Johnson  of  Nezpercc,. 
Idaho,  the  contract  for  the  construction  of  its  lines 
from   Dublin  to   Mohler,   Idaho. 

Representatives  from  the  Kinloch  Telephone  Com- 
pany of  St.  Louis  have  been  in  Kansas  Chv  recently 
looking  over  the  plant  of  the  Home  Telephone  Com- 
pany and  gathering  ideas  for  the  new  six-storv  build- 
ing for  the  Kinloch  exchange  in  St.  Louis. ' 

■The  City  Council  of  Palm  Beach,  Fla.,  has  ap- 
pointed a  committee  to  investigate  the  matter  of 
granting  a  franchise  to  a  new  telephone  company 
or  encouraging  the  old  company,  provided  it  is 
reorganized  and  guarantees  good  service. 

The  Royal  Trust  Company  of  CMcago  has  applied 
to  the  courts  for  the  appointment  of  a  receiver  for 
the  Citizens'  Telephone  Company  of  Sioux  Falls, 
S.  D.  The  Qiicago  compatiy  holds  $163,000  in 
bonds  on  which  it  is  said  a' year's  interest  is  in 
default. 

It  is  said  that  Pleasanton.  Iowa,  with  a  popula- 
tion of  300,  has  an  Independent  telephone  company 
capitalized  at  $2,000,  operates  60  telephones  at  $15 
for  business  and  $12  for  residences,  and  pays  40 
per  cent,  dividends.  It  has  five  toll  lines,  from 
which   it   derives  an   income. 

Independent  telephone  men  of  the  Northwest — 
all  of  South  Dakota  east  of  the  Missouri  River, 
Southwestern  Minnesota  and  Northwestern  Iowa — 
will  hold  their  annual  convention  in  Sioux  Falls, 
S.  D.,  on  January  nth  and  12th.  An  interesting 
programme  will   be  presented. 

The  farmers  of  Chemawa  Precinct,  Ore.,  have 
organized  a  telephone  company  for  the  purpose  of 
putting  up  a  mutual  telephone  system.  William 
Goodrich  of  the  company  will  endeavor  to  arrange 
with  the  Pacific  States  company  for  connections. 
The  company  proposes  to  connect  with  Yamhill 
lines  at  Wheatland,  Ore. 

Charles  E.  Sumner.  \'ice-president  and  general 
manager  of  the  Empire  State  Electric  Company  of 
Toledo,  Ohio,  is  preparing  to  apply  to  the  council 
of  Spokane,  Wash.,  for  a  franchise  for  telepliones 
in  that  city.  It  is  understood  that  Mr.  Sumner  has 
applied  for  a  franchise  at  Portland,  Ore.,  and,  with 
the  system  at  Spokane,  proposes  to  co-operate  witli 
the  Independent  system  at  Seattle,  'Wash.,  and 
eventually  make  long-distance  connection  through- 
out the  Pacific  Coast. 

At  a  recent  meeting  in  Philadelphia  of  the  East- 
ern Traffic  Association  of  Independent  Telephone 
Companies  the  matter  of  long-distance  telephone  con- 
nection with  points  .is  far  west  as  Kansas  City 
and  St.  Louis  via  the  lines  of  the  Keystone  Tele- 
phone Company  was  settled.  The  meeting  followed 
a  session  of  the  Pennsylvania  State  Independent 
Telephone  Association  in  the  offices  of  the  Keystone 
company.  Officers  of  companies  in  Pennsylvania, 
New  Jersey,  Delaware  and  Maryland  were  present. 
New  rales,  rules  and  regulations  were  fixed  by  the 
Traffic  association  and  announcement  was  made  that 
the  new  long-distance  service  will  be  in  operation 
early   next    year. 
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CORRESPONDENCE. 


Great  Britain. 

London.  December  14. — Some  further  particulars 
of  the  condition  of  things  as  exposed  at  the  recent 
annual  meeting  of  the  British  Westinghouse  Elec- 
tric and  Manufacturing  Company  will  be  of  interest 
as  showing  what  the  electrical  industry  in  this 
country  has  been  passing  through.  As  I  have  pre- 
viously pointed  out,  many  people  here  refuse  to 
believe  that  foreign  competition  has  had  anything 
to  do  with  the  present  bad  condition  of  trade,  but 
apparently  Mr.  W.  I.  Buchanan,  deputy  chairman 
of  the  British  W^estinghouse  Companj^  thinks  other- 
wise. He  said  that  it  was  not  the  actual  amount  of 
business  being  contracted  in  Great  Britain  by  for- 
eign firms  that  was  doing  harm,  but  rather  the  influ- 
ence which  the  presence  of  that  foreign  competition 
in  all  important  tenders  e.xerted  upon  the  prices 
quoted  bj'  British  manufacturers.  Consequently, 
British  manufacturers  had  to  try  in  advance  to  dis- 
count the  unknown  outside  price,  with  the  net  result 
that  much  lower  prices  were  made  by  British  com- 
panies under  such  conditions  than  w'onld  be  the 
case  were  the  competition  they  had  to  meet  limited 
to  British  competition  alone.  Practically  speaking, 
it  was  difficult  to  see  how  we  could  effect  reprisals 
with  the  present  fiscal  policy  of  this  country.  The 
Westinghouse  company  had  now  set  about  reduc- 
ing expenses  and  the  cost  of  manufacture  and  much 
had  been  accomplished  in  that  direction. 

A  trial  trip  was  made  upon  the  electrified  portion 
of  the  Metropolitan  railway  this  week.  Even  now- 
adays it  seems  to  some  people  quite  a  feat  to  propel 
a  train  electrically.  The  leading  daily  newspaper, 
the  Times,  seemed  quite  surprised  and  pleased  that 
the  train  in  question  should  have  been  propelled 
over  some  25  miles  of  track  without  having  to  call 
in  the  aid  of  a  steam  locomotive.  The  opening  of 
the  lines  of  the  Metropolitan  company  be3'ond  the 
much-discussed  "Inner  Circle''  has  been  brought 
about  ow'ing  to  the  fact  that  the  company  is  sole 
oW'Uer  and  not  a  partner  with  another  company, 
as  in  the  case  of  the  Inner  Circle.  It  is  satisfac- 
tory to  learn,  however,  that  a  perfect  understanding 
exists  between  the  partners  concerning  the  work- 
ing of  the  latter  and  that  electrical  working  on  this 
line  will  shortly  be  in  fact  accmplished. 

At  the  annual  dinner  of  the  Institution  of  Elec- 
trical Engineers  last  w-eek  in  considering  the  toast 
"Our  Transatlantic  Kinsmen,"  some  remarks  were 
made  which  should  interest  the  .\nierican  engineer. 
The  work  of  the  newer  hemisphere  in  connection 
with  the  electrical  industrj'  it  had  been  impossible  to 
forecast,  but  it  was  not  astonishing  when  it  was 
remembered  that  this  had  been  capable  of  accom- 
plishment unhampered  by  the  moss  wdiich  grew  with 
age  in  the  older  countries  and  with  a  freedom  of 
action  which  was  impossible  here.  The  speaker  be- 
lieved, however,  that  in  the  future  things  w'ould 
have  to  be  conducted  more  and  more  on  the  lines 
of  those  in  the  older  countries.  In  conclusion  a 
hearty^  tribute  w'as  paid  to  the  magnificent  welcome 
accorded  to  the  members  of  the  Institution  by 
American  electrical  engineers  during  their  recent 
visit  to  the  United  States. 

A  report  has  been  presented  to  the  London 
County  Council  advising  that  in  view  of  the  magni- 
tude of  the  council's  electric-tramway  undertaking 
the  various  parts  and  details  of  the  rolling  stock 
and  plant  should  be  standardized  and  that  standard 
samples  and  patterns  should  be  immediately  pre- 
pared of  all  the  various  parts.  This  was  agreed  to, 
the  cost  of  preparing  the  various  patterns  and  draw- 
ings being  placed  at  $1,750. 

In  connection  with  the  various  large  power  sup- 
ply schemes  for  London,  which  were  referred  to  a 
few  w^eeks  back  and  which  w'ill  be  put  before  Par- 
liament this  session,  a  movement  is  on  foot  to  offer 
combined  opposition  against  all  of  them  in  behalf 
of  the  various  London  Borough  Councils.  It  has 
been  decided  to  call  a  conference  of  the  London 
Borough  Councils  and  the  IjDndon  County  Coiincil 
to  consider  the  steps  to  be  taken  to  protect  the  inter- 
ests of  municipal  electricit}'  supply  undertakings  in 
London. 

The  question  of  dealing  with  goods  traffic  upon 
electric  tramways  has  come  to  the  fore  during  the 
year.  An  account  has  just  been  issued  of  the  parcels 
traffic  conducted  upon  the  Bradford  corporation 
electric  tramways  during  1904,  from  which  it  is 
seen  that  250,000  parcels  were  carried  at  an  average 
rate  of  two  cents  per  parcel,  the  gross  profit  being 
fi.coo.  A  huge  and  comprehensive  scheme  for 
the  carry-ing  on  of  such  traffic  has  now  been  sub- 
mitted to  the  corporation  for  approval.  Under  this 
scheme  the  delivery  of  parcels  will  be  carried  on 
by  motor  vans  in  districts  where  the  tramw-ays  do 
not  travel.  Intercommunication  with  other  tramway 
systems  for  the  same  purpose  is  proposed. 

The  English  house  of  J.  G.  White  &  Co.  has  re- 
ceived the  contract  for  the  conversion  of  the  whole 
of  the  Belfast  horse  tramways  to  electric  traction. 
The  price  is  over  $2,500,000.  G. 
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plan  for  a  lighting  plant  and  asks  permission  to  use 
the  ducts  of  the  Consolidated  Telegraph  Company 
for  lighting  and  power  wires.  Sundry  public  asso- 
ciations have  endorsed  the  demand  for  establishing  a 
mmiicipal  lighting  plant. 

Ihe  iletropolitan  Street  Railway  Company  fore- 
shadows that  it  will  apply  for  a  modified  route  for 
an  East  Side  subway  to  be  constructed  by  J.  B. 
McDonald.  It  is  now  proposed  to  run  up  Third 
Avenue  instead  of  Lenox  Avenue,  so  as  to  facili- 
tate a  physical  connection  witii  Mr.  McDonald's 
proposed  electric  lines  in  the  Bronx. 

The  Interborough  Rapid  Transit  officials  are  to 
replace  all  the  copper-sheathed  wooden  cars  in  the 
subway  by  steel  cars.  The  wooden  cars  are  to  be 
gradually  removed  to  the  Second  and  Ninth  Avenue 
lines,  'ihe  lower  portion  of  the  subway  is  to  be 
opened  as  far  south  as  Fulton  Street  early  in  Jan- 
uary. The  tracks,  including  the  third  rail,  are 
already  laid,  while  the  tunnel  itself  has  been  con- 
structed as  far  as  Battery  Place. 

The  certificate  of  the  franchise  for  the  Sixth 
Avenue  subway  was  handed  to  Mr.  McAdoo  on 
Wednesday,  'the  franchise  provides  for  12  sta- 
tions. There  are  to  be  no  exits  or  entrances  on 
public  property  without  special  permission.  Work 
must  be  begun  within  six  months  and  completed 
within  five  years.  For  the  first  10  years  the  com- 
pany is  to  pay  a  rental  of  50  cents  per  linear  foot 
of  track,  a  lump  sum  of  $9,000,  and  three  per  cent,  on 
the  gross  earnings.  After  10  years  the  rental  is  to 
be  increased  to  $1  per  foot,  and  five  per  cent,  of  the 
gross  earning.    The  franchise  is  for  25  years. 

President  Orr  of  the  Rapid  Transit  Commission 
announced  on  Thursday  that  the  committee  in 
accepting  Mr.  Parsons'  resignation  as  chief  engineer 
will  nevertheless  retain  his  services  as  consulting 
engineer.  The  commissioners  have  unanimously  de- 
cided on  the  appointment  of  George  S.  Rice  as  acting 
chief  engineer. 

The  new  Grand  Central  Station,  which  is 
to  include  a  side  station  for  a  number  of  elec- 
tric subway  lines,  will  occupy  ig  blocks  in  place 
of  the  five  on  which  the  present  terminal  stands. 
The  total  cost  of  land  for  the  site,  even  at  a  low 
appraisement,  will  be  about  $10,000,000.  As  now 
arranged,  the  suburban  trains  are  to  arrive  at  the 
underground  level  of  the  terminal,  from  which  there 
will  be  a  direct  opening  to  a  large  subway  station 
adjoining.  The  express  trains  are  to  arrive  on  the 
ground  level,  and  the  stairway  to  the  subway  is  to 
open  from  within  the  concourse.  It  is  now  hoped 
that  there  will  be  a  direct  comiection  Ijetween  the 
Grand  Central  Station  and  the  subway  between  New 
York  and  Jersey  City. 

The  Court  of  Appeals  has  given  a  decision  in 
favor  of  the  New  York  City  Interborough  Railroad 
Company,  which  proposes  to  lay  six  new  lines  of 
electric  traction  in  the  Bronx.  This  application  had 
been  turned  down  by  the  railroad  commissioners. 

The  New  York  City  Railway  alleges  that  it  has 
been  losing  $1,000  a  day  through  a  fraudulent  use 
of  transfers. 

The  Rapid  Transit  Commission  is  preparing  a 
bill  to  be  presented  at  Albany  to  enable  the  city 
to  construct  pipe  galleries  as  accessories  to  future 
subways.  It  is  contended  that  these  pipe  galleries 
would  soon  pay  for  themselves. 

Great  opposition  has  been  shown  by  the  chief  of 
construction  of  the  navy  and  the  bureau  chiefs  at 
Washington  to  the  plan  advised  by  civilian  experts 
to  consolidate  the  power  plants  of  the  Brooklyn  navy 
Yard.  Notwithstanding  the  opposition  of  the  naval 
experts,  it  is  intended  that-  the  question  shall  be 
referred  to  Congress  and  an  effort  will  be  made  to 
have  provision  in  the  annual  appropriation  bill  for 
carrying  out  the  plan  of  consolidation. 

At  Albany,  this  week,  the  Jacques  Ochs  Company, 
for  the  manufacture  of  arc  and  incandescent  lamps, 
whose  plant  is  situated  in  Brooklyn,  was  incor- 
porated with  a  capital  of  $5,000.  D.  W.  W. 


New  York. 


New  York  City,  December  24. — The  city  will  take 
steps  to  appeal  against  the  injunction  of  the  Supreme 
Court  forbidding  the  payment  of  outstanding  light- 
ing accounts.  ^Meanwhile,  Comptroller  Grout  is 
pushing  a  preliminary  investigation  into  the  subject. 
The  Manhattan  and  Bronx  Electric  Company  has  a 


Dominion  of  Canada. 

Ottawa,  Ont.,  December  24. — The  gross  returns 
of  the  electric  street  railway  of  Trinidad,  B.  W.  I., 
for  the  month  of  November  last,  amount  to  $17,850 
and  the  net  profits  to  $10,550,  making  an  increase 
in  net  profits  over  November,  1903,  of  $1,750.  This 
places  the  company's  stock  on  an  earning  basis  of 
S^'S   per   cent. 

The  Canadian  Westinghouse  Company's  nine  new 
buildings  in  the  city  of  Hamilton,  Ont.,  have  been 
completed  and  within  a  few  weeks  some  1,000  skilled 
mechanics  will  be  occupying  them.  The  company 
has  begun  to  install  the  new  machinery.  The 
sprinkler  system  will  be  one  of  the  best  in  the  world. 

The  County  Council  of  the  county  of  Waterloo, 
Ont.,  has  passed  a  resolution  indorsing  the  move- 
ment on  foot  to  establish  a  rural  telephone  system 
in  the  county,  and  against  the  granting  of  exclusive 
franchises  to  the  Bell  Telephone  Company  by  any 
of  the  municipalities  of  the  county,  which  might 
prevent  the  rural  line,  from  obtaining  connection 
with  municipalities.  The  council  also  decided  to 
support  the  proposition  to  again  memoralize  the 
government  to  enact  a  law  that,  until  the  long-dis- 
tance lines  be  taken  over  by  the  government,  com- 
pulsory service  be  given  over  long-distance  lines  at 
rates  approved  by  the  government. 

The  Montreal  Street  Railway  Company  has  opened 
its    new   electric   railway  through    the    town    of    St. 


Paul,  as  well  as  the  new  line  to  the  locomotive 
works  at  Longue  Pomte.  The  distance  between  the 
two  points  above  named  is  a  little  over  nine  miles, 
which,  at  certain  times  in  the  day,  can  be  covered 
for  a  fraction  over  three  cents.  The  company  has 
also  under  consideration  the  extension  and  comple- 
tion of  its  suburban  lines,  and  within  another  year 
many  points  in  the  vicinity  of  Montreal,  now  reached 
by  steam  cars,  will  be  served  by  the  electric  system. 

During  the  last  few  years  scores  of  private  plants 
for  the  lighting  and  power  supply  of  individual 
buildings  or  groups  of  buildings  under  one  owner- 
ship have  been  erected  in  the  city  of  Montreal. 
Ihe  most  recent  of  these  plants  is  that  of  the  Cen- 
tral Electric  Company,  an  enterprise  controlled  by 
members  of  Carsley  &  Co.  This  is  the  first  inde- 
pendent company  formed  for  supplying  electricity 
in  Montreal  since  the  small  electric  companies  were 
all  absorbed  by  the  great  power  corporations,  and 
It  is  consequently  looked  upon  as  a  development  of 
great  significance.  The  new  company  has  already 
working  three  engines  and  dynamos  of  English 
manufacture.  The  great  advantage  claimed  for  them 
is  that  they  are  particularly  suited  for  an  installa- 
tion in  a  closely  buih  district.  The  capacity  of  this 
plant  is  700  horsepower,  with  room  for  considerable 
expansion,  both  of  boilers  and  engines. 

The  Westinghouse  people  are  completing  a  fine 
150-kilowatt  system  for  the  Bank  of  Montreal,  and 
they  have  also  erected  plants  in  many  other  large 
buildings.  The  Allis-Chalmers  Company  has  also 
installed  a  considerable  number  of  private  electric- 
lighting  and  power  plants  in  the  city,  as  has  also 
the  Canadian  General  Electric  Company.  A  few- 
years  ago  it  was  thought  that  the  day  of  the  500 
or  1,000-horsepower  steam-generated  electric  power 
plant  was  over.  Today,  however,  private  plants  are 
springing  up  in  every  direction  throughout  the  city 
of  Montreal.  \v. 


New  England. 

Boston,  December  24.— Justice  H.  H.  Chase,  who 
held  the  inquest  concerning  the  recent  death  of 
Harry  B.  Masters  of  Brockton,  finds  that  the  Edison 
Electric  Illuminating  Company  of  Brockton  is  re- 
sponsible, death  ha\ing  been  due  to  a  shock  from 
the  electric-light  wire,  and  that  the  company  had 
been  advised  of  the  strong  current  on  the  wire  sev- 
eral  days  before  the  accident. 

At  a  meeting  of  the  Boston  transit  commissioners 
this  week  it  was  decided  to  open  the  East  Boston 
tunnel  to  public  travel  on  Friday,  December  30th. 

Gen.  William  A.  Bancroft,  president  of  the  Bos- 
ton Elevated  Railway  Company,  has  returned  from 
his  observation  trip  to  Europe.  He  visited  five  dif- 
ferent countries,  inspecting  the  electric-railway  sys- 
tems of  many  important  cities  and  conferring  with, 
railway  officials  in  these  centers. 

On  Saturday  last,  at  Middleboro,  Mass.,  the  prop- 
erty of  the  iVIiddleboro,  Wareham  and  Buzzard's 
Bay  Street  Railway  Company  was  sold  at  auction, 
the  purchasers  being  John  A.  Arnold  and  George 
H.  Newhall  of  Providence,  and  Charles  F.  Choate, 
Jr.,  of  Boston.  Their  bid  was  the  only  one,  and 
$35,000  was  the  amount,  subject  to  mortgage  bonds 
of  .$150,000,  a  receiver's  loan  of  $20,000  and  pre- 
ferred claims  of  $50,000  aggregate.  The  Bristol 
County  Street  Railway  Company's  property  was  also 
sold  at  Middleboro  on  the  same  date  for  $50,000 
to  the  same  trio,  subject  to  bonds  of  $200,000  and 
other  obligations.  A  merger  of  the  two  roads  is 
expected. 

Gen.  Thomas  Sherwin,  president  of  the  New 
England  Telephone  and  Telegraph  Company,  was 
the  guest  at  luncheon  on  Wednesday  of  the  directors 
of  the  Boston  M'erchants'  Association,  and  gave  a 
very  interesting  address  on  the  subject  of  telephone 
service,  incidentally  answering,  in  an  informing  way, 
numerous  questions  propounded  by  his  auditors  rel- 
ative to  rates,  cost  of  service  and  improvements 
in  the  system. 

The  annual  meeting  of  the  Boston  Elevated  Rail- 
way Company  will  be  held  in  Boston  on  January  2, 
1905.  The  West  End  Street  Railway  Company 
(leased)  will  also  hold  its  annual  meeting  on  tha't 
date. 

Part  of  the  plant  of  Osgood,  Bradley  &  Son, 
car  manufacturers  at  Worcester,  was  burned  Decem- 
ber igth,  as  the  result  of  a  gas  explosion.  Two 
workmen  were  badly  scorched.  The  property  loss 
was   about  $10,000,   it  is  estimated. 

Electrical  workers  in  New  England  will  receive 
a  substantial  increase  in  wages  on  January  i,  1905. 
An  agreement  has  been  made  which  stipulates  the 
degree  of  skill  required  of  the  men.  A  joint  com- 
mittee of  employers  and  employes  will  examine  ap- 
plicants for  work  as  journeymen  and  helpers  and 
issue  certificates. 

The  Charles  T.  McCue  Company  of  Hartford  and 
the  Hubbard  Motor  Company  of  Middletown  are 
two  new  companies  recently  incorporated  in  Con- 
necticut with  a  capital  of  $50,000  each.  The  con- 
cerns will  construct  motors,  engines,  machinery,  ve- 
hicles,  etc.  B. 


Southeastern  States. 

Charlotte,  N.  C,  December  24. — A  movement  is 
on  foot,  backed  by  business  men  of  Manning,  S.  C, 
and  other  points,  to  build  an  electric  railway  from 
Manning,   through    Summerton,   to   Wright's   Bluff. 

The  Carolina  Water,  Light  and  Power  Company, 
with    $250,000    capital    stock,    proposes   to    construct 
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and  maintain  water,  light  and  power  plants  in 
Marion,  S.  C.  ,    •         i 

Tho  town  of  Douglas,  Ga..  is  contemplating  Uio 
letting  of  contracts  for  a  lighting  system,  for  which 
bonds   were  issued  some  time  ago. 

The  town  of  Martinsville.  Va.,  has  voted  $60,000 
for  a  lighting  and  power  plant  in  the  city.  1  he 
power  will  be  developed  on  Smith  River. 

F  \V  Siebcrt  is  manager  of  the  new  $S.ooo  elec- 
tric-light plant  at  Lexington,  N.  C.  The  machmery 
has  been  shipped  and  the  work  -.s  now  well  under 
way  on  the  new  plant.  .     ,,.        .   ,      •„     . 

An  extension  may  be  built  in  \\  e.st  .\sheville  to 
the   electric-railway   system   of   .\slieville.    N.   t. 

.■\fter  much  litigation  to  prevent  the  sale  of  the 
Bay  Shore  railroad  and  the  Hampton  Roads  KaH- 
way  and  Electric  Company  of  \'irginia,  an  order 
has  finally  been  signed  for  the  sale  of  the  two  roads, 
and  appointing  H.  H.  Little  and  R.  T.  Thorp,  re- 
sncctively.   special   masters  of  the  roads. 

The  Raleigh  (N.  C.)  Electric  Railway  Comp.iny 
has  made  an  offer  to  sell  out  to  the  new  Raleigh 
.ind  Di'rham  Electric  Railway  Company,  which  has 
'{cured  a  franchise  in  Raleigh  for  60  years.  L. 


Texas. 

Austin.  December  22.— The  project  of  building 
an  intcrurban  electric  railway  between  San  Jlarcos 
and  Luling.  Texas,  has  lieen  taken  up  by  local  and 
outside  capitalists.  The  route  will  be  down  the 
valley  of  the  San  Marcos  River,  passing  through 
the  towns  of  Martindalc.  Staples.  Prairie  Lea  and 
other  smaller  pl.iccs.  The  line  will  be  about  14 
miles  long.  Judge  B.  G.  Neighbors  of  San  Marcos 
is  interested  in  the  project. 

The  Port  .Vrthur  Electric  Street  Railway  Com- 
pany of  Port  Arthur.  Texas,  has  completed  a  survey 
for  the  proposed  extension  of  its  line  to  the  deep- 
water  docks,  a  distance  of  about  two  miles,  and 
thence  to  the  oil  refinery  and  to  West  Port  Arthur. 

H  F  McGregor,  manager  of  the  Houston  Electric 
Company,  and  John  Tod  of  Houston  have  been  in- 
vestigating the  situation  at  Corpus  Chnsti  with  the 
view  of  constrttcting  an  electric  street-railway  sys- 
tem Thcv  are  said  to  represent  a  syndicate  of  east- 
ern capitalists,  who  will  undertake  the  work  if  the 
report  is  favorable.  .  .    ,.  . 

A  syndicate  of  St.  Louis  capitalists  propose  to 
build  an  intcrurban  electric  railw.iy  between  Bren- 
ham  and  La  Grange,  Texas,  a  distance  of  about  2, 
miles  Citizens'  committees  have  been  appointed 
in  each  of  the  towns  to  raise  the  required  bonuses 
and  obtain  the  right-of-way  for  the  proposed  roao. 
G  -V  Hcilig  and  J.  F.  Wolters  of  La  Grange  are 
the 'active  representatives  of  the  St.  Louis  persons 
in  the  enterprise.  ,       .        .,         u 

The  Temple-Belton  intcrurban  electric  railway  has 
been  placed  in  operation.  H. 


Mexico. 


City  of  Mexico.  December  21.— The  Amerxan  svn- 
dicate  represented  in  this  city  by  Captain  Charles 
Holt  who  recently  purchased  Mt.  Popocatepetl,  is 
said  to  l)C  preparing  plans  for  the  construction  of 
a  monorail  railroad  from  the  town  of  Tlam^.cos  to 
l^e  crater.  , 

H  the  plans  of  a  sjndicate  of  >iew  York  and 
Philadelphia  capitalists  are  carried  out  one  of  tne 
largest  electric  power  plants  m  Mexico  will  be  es- 
tablished at  the  Malin.iltcnango  Falls,  m  the  district 
of  Teiiancingo.  state  of  Mexico.  Major  George  b. 
Burbank  of  New  York  city  and  A.  S.  Harvey  of 
Leadville,  Colo.,  engineers  representmg  the  Ameri- 
cans interested  in  the  project,  accompanied  by  George 
Stuart  Simons  of  New  York  and  William  Macken 
/ic  of  San  Antonio.  Texas,  have  )ust  finished  a 
thorough  examination  of  the  falls  with  the  view 
of  awertaining  the  watcrpower  available,  iheie  are 
three  falls,  from  which  it  is  thought  25.000  electrical 
horsepower  can  he  developed  for  transmission  to 
the  Cit;-  of  Mexico  and  other  places  within  e-ir.y 
distance'  of  the  falls.  ..     ^  j     „  ,, 

The  great  Zoquitleco  waterfall,  situated  iiear 
Corales  Afexico.  which  was  owned  by  Andres  Solon, 
has  been  sold  to  him  by  a  Belgian  syndicate.  1  he 
purchase  price  was  $400,000.  It  is  announced  that 
th-  svndicatc  will  establish  a  large  electric  power 
rlant  for  supplying  powr  to  its  large  sawmills  and 
to  other  industrial  concerns  in  that  section. 

The  Bermcjillo  interests,  which  own  the  strcet- 
lailvsay  system  in  the  city  of  Guadalaj.ara,  Mexico, 
have  not  abandoned  their  efforts  to  obtain  from  Ihc 
Mexican  government  a  concession  for  the  establish- 
ment of  an  electric  street-railway  system  in  that 
city  In  anticipation  of  securing  the  concession 
plans  have  licen  prepared  for  a  large  electric  pov«r 
plant  to  Iw  located  about  two  miles  north  of  the 
Juanacatlan  Falls,  in  the  state  of  Jalisco.  Ihe  gov- 
ernment of  the  stale  of  Jalisco  has  granted  Francisco 
Lavcaga  of  Guadalajara,  Mexico,  a  concession  to 
establish  an  electric  power  plant  on  the  Ayut.a 
River  near  Union  de  Tula,  and  to  use  the  waters 
of  that  stream  to  operate  the  plant.  Ihe  electrical 
encrg>'  to  be  generated  will  be  used  to  operate  t  ic 
machinery  of  the  reduction  mill  .ind  other  works 
at  the  Casa   Blanca  mines,   of  which   Mr.  Laveaga 

'*  iThn"?'' Moylan  of  the  City  of  Mexico  is  having 
plans  prepared  for  a  large  electric  power  plant 
which  he  will  construct  on  the  San  Cristobal  Kiver, 
near  the  town  of  San  Cristobal,  state  of  Guerrero. 
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The  American  company  represented  by  Sidney 
Sprout  successfully  competed  with  Oscar  Braniff  of 
the  City  of  Mexico  for  the  contract  to  construct 
and  operate  an  electric-light  and  power  plant  and 
electric  street-railway  system  in  the  city  of  Culiacan. 
state  of  Sinaloa.  Mr.  Sprout  has  made  a  deposit 
in  the  city  treasury  of  Culiacan  as  a  guaranty  that 
the  terms  of  the  franchise  which  has  been  granted 
to  him  on  Iwlialf  of  his  company  will  be  carried  out. 

The  government  of  the  state  of  Jalisco  has  granted 
a  concession  to  Carlos  Navarro  Mora  of  Guadala- 
jara, Mexico,  to  establish  an  electric-light  and 
power  plant  at  Chapala.  Mexico.  Mr.  Mora  will 
furnish  lights  for  the  city  of  Chapala  and  the  cot- 
t.ages  on  the  shore  of  Lake  Chapala  and  will  also 
erect  a  flour  mill  which  will  be  operaatcd  by  elec- 
tricity from  the  power  plant.  H. 

Ohio. 

Cleveland.  December  24.— The  annual  meelii:J  of 
tiie  Cohmibus.  Delaware  and  Marion  Rail-.\;iy  Ctm- 
pany  and  the  Columbus  Northern  Railw.iy.  Power 
and  Equipment  Company  will  be  held  at  the  Chitten- 
den Hotel.  Columbus,  on  the  afternoon  of  January 
2d.  when  the  plans  for  taking  over  the  properlies 
of  the  Cohimlnis.  Delaware  and  Marion  and  the 
lighting  and   power  companies   will   be   discussed. 

Claims  against  the  Miami  and  Erie  Canal  Trans- 
portation Company  are  being  settled,  and  it  is  be- 
lieved that  everything  will  be  in  good  shape  within 
a   short  time. 

Mayor  Finch  of  Toledo  has  decided  to  sign  the 
ordinance  authorizing  the  lighting  committee  to 
enter  into  a  contract  for  street  lighting  for  from 
two  to  five  years.  The  Toledo  Railways  and  Light 
Compaiiv  will  probably  get  the  contract. 

The  Bullock  Electric  Company  of  Cincinnati  has 
been  incorporated  with  a  capital  stock  of  $2,500,000, 
to  take  the  place  of  the  New  Jersey  corporation 
under  which  the  big  Bullock  plant  has  been  op- 
erated. Of  the  entire  amount.  $1,000,000  will  be 
common  stock  and  the  remainder  six  per  cent, 
cumulative  preferred  stock.  The  articles  provid; 
that  if  dividends  are  not  paid  for  Iwo  years  the 
preferred  stockholders  may  elect  new  directors.  No 
mortgage  is  to  be  placed  on  the  real  property  except 
for  the  acquisition  of  additional  real  estate.  Neither 
is  the  machinery  or  plant  to  be  mortgaged  to  the 
detriment  of  the  stockholders. 

.\  decision  of  the  Circuit  Court  requires  that  the 
City  Railway  Company  of  Dayton  must  thoroughly 
bond  its  tracks   to  prevent  the  escape  of  electiicity 

into  the  earth.  ,^.  ,     ,,  ^11 

The  lighting  arches  on  High  Street,  Columbus, 
are  again  under  discussion,  but  it  is  believed  ar- 
rangements w'M  be  made  to  retain  them.  This  is 
a  novel  way  of  lighting  a  business  street,  and  has 
attracted  much  attention. 

The  new  municipal  plant  at  Columbus  is  almost 
ready  for  operation  in  a  portion  of  the  territory  it 
will  serve.  The  plant  has  been  tested  and  found 
to  be  in  good  shape.  The  city  will  have  an  op- 
portuillty  to  thoroughly  demonstrate  whether  there 
is  anything  in  municipal  ownership. 

For  the  purpose  of  building  a  new  road  between 
Canton  and  Akron,  the  Buckeye  Streeet  Railway 
Company  has  been  incorporated  with  a  nominal 
capital  stock  of  $1,000.  by  J.  H.  Van  Der  Vere  Ed- 
ward H  Tracey,  Davis  Hawley,  S.  D.  Reed  and 
J  E  Chadwick,  all  of  Cleveland.  These  men  ha\c 
not  given  out  much  detailed  information  regarding 
the  company.  ...  ,     „  ,       .  ' 

An  electric  plant  will  be  built  at  the  Pennsylvania 
railroad  docks  at  .Ashtabula  for  the  purpose  of 
opernting    the   ore-hoisting   machinery.  . 

Reports  are  still  in  circulation  to  the  effect  that 
the  'i'oledo.  Columbus  and  Cincinnati  Electric  Rail- 
way Company  has  been  financed  and  that  it  is  now 
sure  to  be  built.  W.  H.  Lucteiiliurg.  the  Columbus 
contractor,  is  one  of  the  men  now  cleeply  iiueiested 
in  the  proposed  line  from  Cincinnati  to  Toledo.     . 

Fifty   convertible  cars   have   been  ordered   uy   t.ie 
Cleveland    Electric     Railway     Company.     The    Bri 
Car  Company  secured  the  order  and  the  work  will 
be  done  at  the  Kuhlman  shops  in  CoUinwood,  near 
Ck\ eland.  .     ,         .    „.  ,    , 

President  J.  M.  Morgan  of  the  Cincinnati.  I  oledo 
and  Detroit  Short  Line  Railroad  Company  says  that 
the  proposed  line  will  be  operated  by  electricity, 
but  will  not  lie  a  trolley  line.  It  will,  he  says,  be 
an  electric  railroad  in  every  sense  of  the  word. 

Cleveland  bondholders  of  the  Springfield  and 
Xenia  Traction  Company  purchased  the  property  of 
the  company  .it  receiver's  sale  a  few  days  ago  for 
$225,600.  the  last  appraised  value  being  $200,000. 
The  outstanding  bonds  amount  to  $425,000,  and 
$75,000  of  bonds  have  been  put  up  to  secure  a  float- 
ing indebtedness  of  $60,000.  The  plan  is  to  opcrale 
the  road  in  connection  with  the  lines  of  llic  Bushnell 
syndicate.  -y  1  j   ' 

At  a  meeting  of  the  stockholders  of  the  Toledo, 
Ecwling  Green  and  Southern  a  few  days  ago,  it 
WIS  decided  to  lease  the  properly  to  tiie  Tcledo 
Urban  and  Intcrurban  Railw.ay  Company,  which  is 
b,icked  by  the  Kilgour  and  other  interests.  The  first 
year  dividends  of  one-half  of  one  per  cent,  will  be 
paid  and  the  percentage  will  increase  until  the  stock- 
holders will  receive  four  per  cent,  on  the  tenth 
year,  after   which   it   will   remain   the   same. 

A  mortgage  for  $1,500,000  has  been  filed  with 
the  Ohio  Trust  Company  by  the  Springfield,  Charles- 
ton, 'Washington  and  Chillicothe  road  to  secure  a 
bonded  indebtedness   for  the  same  amount. 
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Indications  are  that  the  committee  in  charge  of 
(lie  Everett-Moore  affairs  will  retire  by  the  first 
'of  the  year  and  the  syndicate  will  be  given  posses- 
sion of  its  securities.  It  will  then  complete  the 
work  of  straightening  out  its  aft'airs,  and.  without 
doubt,  will  continue  the  work  of  proiiKi'Ing  znd 
developing  electric-railway  and  telephone  properties. 

O.    M.   C. 


Indiana. 


Indianapolis,  December  24. — The  city  of  Green- 
caslle  has  brought  suit  against  .-Mbcrt  llieber,  prin- 
cipal owner  of  the  Indianapolis  and  Plainfield  trac- 
tion line,  and  the  Federal  Surety  Company  on  a 
$5,000  bond  to  insure  the  operation  of  intcrurban 
cars  between  Indianapolis  and  Greencastle  by  Sep- 
tember I,  1904.  Much  work  has  been  done,  but 
the  line  lacks  many   miles  of  reaching  Greencastle. 

A  move  is  in  prospect  to  unite  the  interurbaii 
electric  companies  operating  in  eastern  Indiana  and 
western  Ohio,  so  that  from  them  will  be  formed  a 
system  of  electric  railways  closely  connecting  In- 
dianapolis. Fort  Wayne,  Cincinnati,  Columbus, 
Springfield.  Cleveland  and  'Toledo.  The  moving 
spirit  in  the  undertaking  is  the  Elkins-Widener  syn- 
dicate, largcl)'  interested  in  Indiana  and  Ohio  lines. 
Hugh  J.  McGowan.  Indianapolis  representative  of 
the  syndicate,  would  neither  affirm  nor  deny  the 
report,  but  admitted  enough  to  indicate  that  the 
plans  are  so  far  along  that  the  success  of  the  under- 
taking cannot  longer  remain  a  subject  of  doubt. 
'They  call  for  through  lines  from  all  the  large  cities 
reached,  and  will  bring  hundreds  of  miles  of  electric 
railways  under  one  management  and  in  one  system. 

'The  Seagr.aves  electric  line  has  been  developing 
new  life  in  northeastern  Indiana.  Butler  City  has 
granted  the  company  a  new  franchise,  and  the  syn- 
dicate is  working  for  new  franchises  in  Auburn, 
Garret.  Kendallville  and  Waterloo.  Work  is  to  be- 
gin  in  the  spring. 

'The  Indiana  Railway  Company,  operating  between 
South  Bend,  Mishawaka.  Goshen  and  Elkhart,  has 
been  consolidated  with  the  Indiana  Western  Railway 
Company,  constructing  an  electric  line  westward 
from  South  Bend  through  Laporte  County.  The 
articles  of  consolidation  authorize  the  directors  of 
the  merged  corporation  to  issue  $3,000,000  in  bonds. 

'Ten  new  cars  have  been  received  from  the  St. 
Louis  Car  Company  for  the  Rushville  line  of  the 
Indianapolis  and  Cincinnati  traction  line,  to  be 
opened  January  1st.  The  new  cars  are  large  and 
heavy. 

A  company  is  organizing  in  Indianapolis  for  the 
construction  of  an  electric  railway  south  from  Terre 
Haute  to  Vincennes.  The  company  will  be  capi- 
talized at  $1,500,000.  J.  M.  Heath  is  promoting  tho 
road  and  will  superintend  the  preliminary  survey. 

"The  Indianapolis  and  Ohio  'Valley  'Traction  Com- 
pany is  a  new  company  to  file  articles  of  incorpora- 
tion during  the  week.  Its  capital  stock  is  placed  at 
$50,000.  The  line  will  be  150  miles  long  and  connect 
Indianapolis,  Nashville.  Bloomington,  Bedford, 
Mitchell,  Paoli,  West  Baden.  French  Lick,  Jasper, 
Rockport.  Troy.  Tell  City  and  Cannelton,  Joseph 
H.  Larimer,  B'utler  Smith,  A.  E.  and  E.  J.  Fauve 
of  Indianapolis  and  Peter  Baker  of  Troy  are  the 
principal    stockholders   and    incorporators. 

The  Indiana  Shippers'  .Association  is  opposed  lo 
incorporating  in  the  bill  to  go  before  the  next  Leg- 
islature for  a  state  railroad  commission  the  power 
to  deal  with  the  question  of  protection  for  grade 
crossings,  as  such  a  provision  will  endanger  the 
passage  of  the  bill. 

'The  Indiana  farmers  will  attempt  to  secure  legis- 
lation that  will  almost  prohibit  automobiles  or  ve- 
hicles propelled  by  steam,  electricity  or  gasoline  from 
the  use  of  the  country  highways. 

The  government  has  directed  George  F.  McGinnis, 
postmaster  at  Indianapolis,  to  make  contracts  for 
the  transportation  of  mail  on  the  intcrurban  lines 
out  of  Indianapolis.  'The  schedule  calls  for  five 
mails  each  way  daily.  S.  S. 


Michigan. 

Detroit,  December  23.— -V  map  has  been  filed  with 
Railroad  Commissioner  Atwood  at  Lansing,  show- 
ing the  complete  route  of  the  Detroit  and  Bay  City 
'Traction  Company.  'There  are  15  crossings  with 
other  railroads  which  are  asked  to  be  allowed  at 
grade. 

The  Detroit  United  Railway  Company's  '1  rolley 
Song"  contest  for  a  prize  of  $200  will  close  at  6 
p.  m..  Saturday.  January  7lh,  .and  no  manuscripts 
will  be  received  after  that  hour.  'The  conditions  of 
the  contest  were  published  in  the  Western  Elec- 
trician some  months  ago.  Many  manuscripts  have 
already  been  received  from  various  localities,  and 
a  set  of  judges  will  determine  which  one  will  re- 
ceive  the  prize. 

'The  through  freight  and  passenger  service  which 
will  be  inaugurated  early  in  January  over  electric 
roads  between  Detroit  and  Cleveland,  by  way  of 
Toledo,  will  be  an  active  competitor  of  the  Detroit 
and  Cleveland  Navigalimi  Company  and  the  Cleve- 
land and  'Toledo  line  cif  steamboats,  but  the  While 
Star  Line,  between  Detroit  and  'Toledo,  will  feel 
the  effects  of  the  Detroit.  Monroe  and  Toledo  Short 
Line  to  the  greatest  extent.  General  Freight  'Traf- 
fic Manager  D,  C.  Mclnlyre,  of  the  Detroit  and 
Cleveland  lines,  discusses  the  situation  freely.  He 
said  that,  as  far  as  his  interests  were  concerned,  the 
Lake    Shore    electric    road    between    Cleveland    and 
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Toledo  would  cut  heavily  into  the  freight  receipts 
of  the  Cleveland  and  Toledo  steamboat  line.  Where 
the  steamboat  companies  arc  at  a  disadvantage  is 
that  they  are  out  of  the  field  for  three  or  four 
months  of  the  year,  when  the  river  is  closed  by  ice, 
while  the  electric  lines  are  in  operation  the  whole 
year.  Business  diverted  from  the  stcaniboat  lines 
to  the  electric  lines  during  the  winter  is  hard  to 
get  back,  rales  being  equal. 

Detroit's  mammoth  automobile  industry  receives 
a  powerful  impetus  by  the  reorganization  of  the 
Reliance  Automobile  Manufacturing  Company,  just 
consunnnatod  under  the  new  corporate  name  of  the 
Reliance  Motor  Car  Company,  for  the  purpose  of 
continuing  the  manufacture  of  the  Reliance  car. 
The  new  corporation  begins  business  with  a  capital 
of  $400,000  and  a  splendid  executive  force,  under 
the  presidency  of  J.  M'.  Ifulkey.  Frank  R.  Thrall 
is   the  general   manager. 

An  ordinance  has  been  introduced  in  the  council 
for  the  reduction  in  the  price  of  electric  lights.  It 
is  intended  to  accompHsli  this  by  regulating  the 
rates  at  present  charged  by  the  Edisou  company. 
The  ordinance  provides  for  a  rate  of  10  cents  per 
kilowatt-hour  for  the  first  75  hours  and  five  cents 
thereafter.  The  ordinance  was  given  its  second 
reading  and  laid  over  for  one  week. 

The  Grand  Rapids-Muskegon  Water  Power  Elec- 
tric Company  was  recently  organized  under  the  lav,-s 
of  Maine,  with  a  capitalization  of  Si. 000.000,  for  the 
purpose  of  building  one  or  more  dams  on  tlie  Mus- 
kegon River,  for  developing  electrical  current  for 
commercial  purposes  in  Grand  Rapids.  Muskegon, 
Big  Rapids  and  other  places.  The  first  dam  will 
be  built  at  Rogers  Bridge,  alnnit  si.x  miles  below 
Big  Rapids.  Preliminary  work  upon  this  i^  already 
well  under  way,  and  it  is  hoped  to  be  in  a  position 
to  deliver  the  current  in  this  city  by  August  of 
next  year.  This  dam  will  be  capable  of  developing 
3.000  horsepower  for  24  nours  at  low  water.  With 
the  transmission  line  to  this  citv,  the  cost  of  this 
work  is  estimated  at  $400,000.  C.   G.  W. 


Northwestern  States. 

Minneapolis.  December  24. — The  Waterloo  and 
Cedar  Falls  (.Iowa!  Gas  and  Electric  Company  has 
been  voted  a  franchise  at  the  latter  city. 

The  new  electric-light  plant  at  Shell  Lake,  Wis., 
has  been  completed. 

The  Pathfinder  Electric  and  Water  Power  Coni- 
pany  has  been  formed  by  G.  L.  Shumway  and  will 
erect  a  power  plant  at  Gering,  Neb.,  at  a  cost  of 
$81,000. 

The  public  Service  Oub  of  St.  Cloud.  Minn.,  has 
been  incorporated  by  E.  E.  Clark  and  others  for 
the  purpose  of  constructing  an  electric-light  and 
power  plant.     It  is  capitalized  at  $300,000. 

The  Ashland  (Wis.)  Light,  Power  and  Street 
Railway  Company  may  build  ari  interurban  line  from 
Ashland   to    Superior,   Wis. 

The  Wisconsin  Light  and  Power  Company  has 
been  incorporated  at  La  Crosse  witli  a  capital  of 
$200,000.  J.  J.  Hogan  heads  the  list  of  incorporators. 
The  company  will  apply  at  once  for  a  franchise  at 
La  Crosse,  Wis. 

A  vote  will  be  taken  at  Gillett,  Wis.,  on  January 
3d  on  the  proposition  to  establish  an  electric-light 
plant  there  at  a  cost  of  $6,000. 

Bids  will  be  received  shortly  by  R.  M'.  Schofield, 
quartermaster,  for  an  addition  to  the  electric-light 
plant  at  Fort  Snelling,  Minn.  The  improvement  will 
cost  about  $10,000. 

The  R.  I.  Light  and  Power  Company  will  put 
in  a  new  electric-lighting  plant  at  Ludden,  N.  D. 

S.  A.  Vopatek  of  Xew  Prague.  Minn.,  will  in- 
corporate the  Montgomery  CMinn.)  Electric  Light 
and  Power  Company.  A  light  plant  will  be  built 
at  Montgomery.  R- 


Paeiflo  Slope. 


San  Francisco,  December  23. — A.  D.  Schindler. 
general  manager  of  the  Huntington  electric  lines  in 
and  about  Los  Angeles,  Cal.,  is  in  San  Francisco 
on  business  matters.  John  A.  Cranston,  head  of 
?  big  electric  concern  at  Portland,  Ore.,  is  also  in 
the  citj'. 

The  steamship  Minnesota,  said  to  be  the  largest 
freight  and  passenger  vessel  under  the  American 
fiag.  is  in  the  harbor  of  San  Francisco.  The  elec- 
trical equipment  of  this  huge  vessel  is  wonderfully 
complete.  There  is  an  electric  heater  and  telephone 
in  every  stateroom,  and  at  the  central  telephone 
ofiice  there  is  always  an  operator  on  duty.  The 
handling  of  the  cargo  is  accomplished  by  36  noise- 
less electric  winches.  In  the  galley  there  are  elec- 
tric broilers,  electric  dough  mixers  and  electric  plates 
for  the  making  of  hot  cakes.  In  the  pilot  house 
electricity  works  the  whistle,  operates  the  steering 
gear  and  carries  messages  from  the  bridge  to  the 
engine  room  and  other  parts  of  the  ship.  Also  an 
electric  clock  takes  charge  of  the  fog  signal  in 
thick  weather,  and  another  electric  device  stands 
guard  over  the  electric  lamps  which  constiture  the 
side  lights  and  other  law-required  illumination.  If 
one  of  these  lights  goes  out.  a  bright  lamp  .glows 
in  the  pilot  house  and  a  bell  rings,  and  neitht^r 
ceases  until  the  extinguished  light  is  again  in  com- 
mission. 

The  California  Gas  and  Electric  Corporation, 
which  recently  contracted  with  the  United  Railroads 
of  San  Francisco  to  supply  electric   power  for  the 


operation  of  the  entire  system,  has  let  the  contract 
for  the  generators  of  the  new  plant.  The  Abner 
Doble  Company,  representing  the  Crocker-Wheeler 
Company,  will  supply  the  set,  which  will  consist  of 
three  machines  having  a  capacity  of  4,000  kilowatts 
each.  They  will  be  direct  connected  to  5,500-horse- 
power  gas  engines.  The  generators  will  deliver 
25-cycle,  three-phase,  alternating  current  and  will 
feed  into  the  railway  system  through  the  present 
sub-stations.  This  contract  is  an  important  one, 
both  on  account  of  the  size  of  the  units  and  because 
of  the  prominent  part  which  the  big  transmission 
companv  e\'iilently  intends  to  play  in  the  local  power 
field. 

Capt,  W.  T.  Forsman,  projector  of  the  proposed 
Nortliern  Electric  Railw.ay  and  Navigation  Com- 
pany, has  returned  to  Colusa,  Cal.,  from  San  Fran- 
cisco, where  he  has  been  engaged  in  making  ar- 
rangemenls  for  the  commencement  of  initial  work 
on  the  company's  power  plant  at  Bulte  Creek, 
E.  W.  SutclitTe  will  superintend  the  construction 
of  the  plant,  which  will  cost  about  $275,000, 

Tt  is  annoimced  that  Contra  Costa  County,  Cal,, 
will  soon  be  connected  with  Oakland  by  a  complete 
electric-railway  system  that  will  reach  every  por- 
tion of  the  county.  It  is  not  stated  who  is  behind 
the  enterprise,  but  the  work  is  actually  under  way. 

The  supervisors  of  Fresno  County,  Cal,,  have 
granted  to  F.  W.  Bray  a  franchise  to  construct  an 
electric  plant  and  system  in  Coaiinga. 

The  L^nited  Light.  Fuel  and  Power  Company  has 
been  incorporated  at  San  Diego,  Cal.,  with  a  capital 
stock  of  $500,000.  The  majority  of  the  stock  is 
owned  by  John  D.  Spreckels  of  San  Francisco. 
The  corporation  is  formed  to  construct  and  operate 
plants  for  making  electric  and  gas  light,  fuel  and 
power  in  the  state  of  California.  The  principal  place 
of  business  is  San  Diego. 

The  council  of  San  Jose,  Cal.,  has  received  an 
application  from  O.  A.  Hale,  president  of  the  Inter- 
urban Railway  Company,  asking  for  a  franchise  for 
an  electric  railway  from  the  postofiice  on  Market 
Street,  San  Jose,  to  Coyote  Creek ;  also  for  a  fran- 
chise to  extend  the  line  to  Evergreen,  Berryessa 
and  to  the  edge  of  Alum  Rock  Park. 

There  are  prospects  for  the  establishment  of  an 
electric  power  plant  on  Rock  Creek  west  of  Haines, 
Ore,  Bids  for  the  construction  of  two  reservoirs 
are  being  called  for,  the  work  to  be  commenced 
by  June  1st  and  completed  by  September  i,  igo5, 
Eilert  Eilertson  of  Haines,  Ore.,  and  Senator  Walter 
M,  Pierce  of  Pendleton,  Ore.,  are  interested  in  the 
project.  Water  will  be  conveyed  to  the  power  plant 
by  means  of  a  large  flume.  The  plant  will  be 
equipped  with  the  latest  machinery  for  furnishing 
light  and  power. 

An  electric  railway,  26  miles  in  length,  connecting 
Portland  with  Hillsboro,  Cornelius  and  Forest 
Grove,  Ore.,  wnll  be  built  and  in  operation  in  time 
for  the  Lewis  and  Clark  Exposition  at  Portland,  if 
an  agreement  can  be  reached  with  Hillsboro  and 
Forest  Grove  regarding  a  subsidy.  The  cost  of 
the  road  is  estimated  at  $600,000.  The  Oregon 
Traction  Company  of  Portland  is  the  promoter  of 
the    enterprise.  A. 


PERSONAL. 


Robert  J.  Fleming,  city  assessment  commissioner 
of  Toronto,  Ont.,  has  been  appointed  general  man- 
ager of  the  Toronto  street  railway. 

F.  F.  McGuire  of  Boston,  Mass.,  ha;  been  ap- 
pointed general  manager  of  the  M'exican  Telephone 
Company  of  the  City  of  Mexico,  to  succeed  Percival 
Burgess,    resigned   on   account   of   lU   health. 

E.  F.  Phillips,  assistant  manager  for  the  Edison 
company  and  the  Peninsular  Electric  Light  Com- 
pany of  Detroit,  has  gone  to  Phcenix,  Ariz.,  and 
Los  Angeles,  Cal.,  to  spend  his  first  vacation  ia 
14  years. 

Alonzo  Burt  of  Kansas  City,  Mo,,  president  of 
the  Missouri  and  Kansas  Telephone  Ccinpauy,  has 
resigned,  it  is  reported,  to  take  effect  January  25th. 
He  will  devote  his  attention  to  the  Wisconsin  Tele- 
phone Company.  Mr.  Burt,  it  is  thought,  will  likely 
be  succeeded  in  Kansas  City  by  C.  E.  Yost  of 
Omaha,  now    acting  president. 

Gisbert  Kapp,  the  well-known  Anglo-German  elec- 
trical engineer,  who  left  England  in  1S95  to  become 
secretary  of  the  Verband  Deutscher  Elektrotechniker, 
will  return  to  become  professor  of  electrical  engi- 
neering at  Birmingham  University.  According  to 
the  terms  of  the  appointment,  Mr.  Kapp  will  be 
allowed  to  practice  as  a  consulting  engineer. 

W.  L.  Stretlau,  who  has  been  superintendent  of 
the  Toledo  division  of  the  Lake  Shore  electric  road 
in  Ohio  for  some  time,  has  been  appointed  super- 
intendent of  the  Springfield  and  Xenia  electric  rail- 
way, which  was  recently  purchased  by  Cleveland 
men.  J.  W.  Parker,  who  had  been  superintendent 
during  the  receivership,  goes  to  the  Springfield, 
Troy  and  Piqua,  the  Eushnell   road. 

President  F.  S.  Dickson  of  the  Federal  Telephone 
Company,  Cleveland,  Ohio,  is  a  great  admirer  of 
Thackeray.  He  has  gathered  together  all  the  vari- 
ous books  and  writings  of  that  author,  besides  the 
biographies,  clippings  and  everything  else  he  can 
find  relating  to  him.  Many  handsome  and  costly 
editions  of  Thackeray's  works  are  on  his  library 
shelves,   the    whole   collection    containing   about   900 


volumes.  Mr.  Dickson  became  interested  in  the 
novelist  while  at  Yale,  and  has  been  making  a 
study  of  him  ever  since.  As  a  result  he  has  become 
an  international  authority  on  Thackeray  and  often 
receives  requests  for  information  on  points  con- 
nected with  his  writings  or  his  life;  Mr.  Dickson 
wrote  the  bibliography  of  General  Wilson's  book, 
"Thackeray  in  the  United  States,"  the  story  of  his 
lecturing  tour  here  in  1852  and  1853. 

Mr.  C.  W.  Whitney  has  resigned  his  position  as 
Pacific  Coast  representative  of  the  McGraw  Pub- 
lishing Company  and  has  become  identified  with  the 
Abner  Doble  Company  of  San  Francisco,  engineer 
and  manufacturer  of  tangential  waterwheels  and 
needle  regulating  nozzles.  Mr.  Whitney,  who  will 
have  charge  of  the  company's  publicity  department, 
is  pleasantly.  rememlDered  in  Chicago,  where  he  ^tas 
associate  editor  of  the  Western  Electrician. 

Mr,  Theo.  P.  Bailey  has  resigned  his  position  as 
assistant  manager  of  the  Chicago  office  of  the  Gen- 
eral Electric  Company,  which  position  he  has  held 
for  many  years.  Mr.  Bailey  entered  the  employ- 
ment of  the  Vandepoele  Electric  Light  Company  in 
18S2,  and  soon  thereafter  was  elected  secretary  of 
the  company,  which  position  he  held  until  1884,  when 
he  engaged  his  services  to  the  Thomson-Houston 
Electric  Company  as  selling 
agent  for  its  electric  arc- 
lighting  apparatus  in  the 
West.  His  great  success  in 
this  work  made  him  easily 
the  choice  of  his  company 
to  assume  the  direction  and 
management  of  its  railway 
department  in  the  West, 
when  it  took  up  that  work 
in  1887.  In  1892  a  consoli- 
dation was  effected  with  the 
Edison  General  Company, 
and  the  General   Electr 


Company    was    formed,     M'r, 
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railway  department  of  the  new  company.  The 
company's  business  had  grown  so  rapidly  that 
in  1893  it  was  found  necessary  to  divide  up  the  large 
territory  under  the  control  of  the  Chicago  office,  and 
accordingly  district  offices  were  established  at  Den- 
ver, San  Francisco  and  Atlanta.  In  1888  Mr. 
Bailey  read  a  paper  before  the  Chicago  Electric 
Club  in  which  he  predicted  that  electricity  would 
in  a  very  few  years  take  precedence  over  all  other 
forms  of  power  for  transporting  passengers  on  street 
railways.  This  statement  was  bitterly  attacked  at 
the  time  by  interests  controlling  the  cable  railways 
in  fear  that,  unless  mollified,  their  holdings  in  cable 
stocks  would  suffer  a  serious  depreciation.  The 
wisdom  of  the  prediction  has,  however,  been  proved, 
as  is  well  known,  Mr,  Bailey  has  been  associated 
with  General  Electric  interests  for  just  20  years,  and 
leaves  the  company  with  very  great  reluctance  on 
his  own  part  and  with  the  sincere  regret  of  the 
officials  of  the  company.  He  has  as'sociated  himself 
with  the  L.  E.  Myers  Company,  contracting  engi- 
neer, Chicago,  and  will  hold  the  position  of  vice- 
president  and  general  manager.  He  will  enlarge  and 
extend  the  scope  of  the  company's  business  at  once. 
Mr,  Bailey's  long,  varied  and  successful  experience 
in  electric-railway  and  lighting  affairs  will  add  great 
strength  to  the  L,  E,  Myers  Company, 

A  number  of  important  additions  have  been  made 
to  the  staff  of  the  Allis-Chalmers  Company  recently, 
W.  L,  Loveland,  the  newly  appointed  head  of  the 
mining  and  crushing-machinery  department,  is  widely 
known  among  mining  men  and  has  at  command  all 
the  benefits  which  come  from  both  a  technical  and 
practical  training,  Mr,  Loveland  graduated  from 
the  University  of  Michigan  in  the  class  of  1882 
and  spent  the  following  eight  years  as  a  mining 
engineer  and  metallurgist,  being  actively  employed 
during  this  time  in  mining  and  the  erection  and 
operation  of  mills  and  smelters.  In  June,  1897,  he 
was  appointed  to  the  position  of  manager  of  the 
mining  machinery  sales  department  of  the  Gates 
Iron  Works,  Chicago,  He  remained  with  this  com- 
pany until  1901,  when  there  was  a  consolidation 
with  the  present  Allis-Chalmers  Company,  at  which 
time  he  was  appointed  head  salesman  in  the  mining- 
machinery  department  of  the  Chicago  office.  H. 
Schifflin  has  recently  been  made  assistant  manager 
of  the  mining  and  crushing-machinery  department, 
with  headquarters  in  the  New  York  Life  Building. 
Chicago.  Mr,  Schifflin's  connection  with  the  mining 
and  crushing-machinery  business  began  in  1886, 
when  he  entered  the  employment  of  the  old  Eraser  & 
Chalmers  firm  as  a  draftsman,  Mr,  Schifflin  has 
therefore  been  in  the  employment  of  the  Allis-Oial- 
mers  Company  or  some  of  its  constituent  companies 
continuously  during  the  last  18  years,  J,  U.  Jones  of 
Dallas,  Texas,  one  of  the  best-known  salesmen  in 
the  Southwest,  has  joined  the  staff  of  the  Allis- 
Chalmers  Company  of  Milwaukee  and  will  hereafter 
represent  the  company  and  its  widely  varied  prod- 
ucts in  Texas  and  its  tributary  territory.  He  began 
his  business  life  as  a  machinist  in  the  locomotive 
department  of  the  Texas  and  Pacific  railroad.  Then 
for  nine  years  he  was  superintendent  of  the  plant 
of  the  Paris  Gas  and  Electric  Light  Company, 
Leaving  that  position,  he  built  the  Crook-Record 
plant  in  Paris,  Texas,  and  operated  it  as  manager 
for  two  years  in  opposition   to  the  older  plant.     A 
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combination  of  the  two  plants  was  effected  tliroiigh 
the  efforts  of  Mr.  Jones,  who  managed  the  two  for 
a  year  afterward,  as  superintendent.  The  next  event 
in  his  business  career  was  his  joining  the  South - 
v/estern  Electrical  and  Construction  Company  of 
Dallas,  Texas,  as  travchng  salesman  and  superin- 
tendent of  erection  for  the  plants  wliich  the  firm 
installed.  Leaving  that  firm  he  was  for  three  years 
in  a  similar  capacity  with  Collins  &  Delaney  of 
Paris,  Texas,  and  later  w  ith  the  Murray  Compaany, 
remaining  with  the  latter  concern  until  the  time  of 
making  his  present  arrangements. 


ELECTRIC  LIGHTING. 

M.  H.  Ledford  has  leased  the  electric-light  plant 
in  Bowling  Green,  Mo. 

Canandaigua,  N.  Y.,  is  contemplating  the  estab- 
lishment of  a  municipal  lighting  plant. 

The  Black  Hills  Electric  Light  Company  has  been 
granted  a  franchise  by  the  City  Council  of  Dead- 
wood,   S.  D. 

Bacon,  Hays  &  Wilkcy  have  purchased  the  busi- 
ness of  the  Hartzell  Light  and  Milling  Company  at 
Poplar  Bluff,  Mo. 

C.  H.  Dabbs.  E.  Cahn  and  others  have  applied 
for  a  franchise  to  establish  a  plant  for  furnishuig 
gas,  electric  lights  and  steam  heat  in  Meridian, 
Miss. 

The  city  of  Sturgeon.  Mo.,  has  sent  out  a  com- 
mittee to  visit  other  Missouri  cities  and  investigate 
the  advisability  of  installing  a  municipal  electric- 
light  plant. 

A  special  city  election  will  be  held  in  Clarinda, 
Iowa,  on  January  iSth.  to  vote  on  the  proposition 
of  granting  a  franchise  to  the  Lee  Electric  Light 
Company  to  erect  an  electric-lighting  plant. 

The  Georgetown  Electric  Company,  with  head- 
quarters in  Chicago,  has  be:n  incorporated  with  a 
capital  of  $15,000.  It  is  proposed  to  operate  a  heat, 
light  and  power  plant.  W.  F.  Brugman.  A.  M. 
Searle  and  C.  C.  Travis  are  the  incorporators. 

The  El  Paso  Gas  and  Electric  Company  of  El 
Paso,  Texas,  recently  incorporated  with  a  capital  of 
$500,000,  has  completed  organization  by  the  election 
of  the  followmg-named  oflScers :  President,  G.  F. 
Goodnow  of  Waukegan.  111. :  vice-president  and 
treasurer,  C.  H.  Bosworth  of  Chicago;  secretary, 
W.  J.  Cook:  general  manager,  Thomas  Jones.  The 
company  has  purchased  the  plant  of  the  El  Paso 
Gas,  Electric  Light  and  Power  Company,  which  it 
will  improve. 

First-mortgage  gold  bonds  of  the  Louisville  (Ky.) 
Lighting  Company  to  the  amount  of  $250,000,  are 
being  offered  to  investors.  The  bonds  are  a  first  and 
only  lien  on  the  entire  property  of  the  company 
now  owner  or  that  may  be  hereafter  acquired.  The 
Louisville  Lighting  Company  is  a  consolidation  of 
the  Citizens'  Lighting  Company  and  the  Louisville 
Electric  Light  Company,  which  owns  all  of  the  elec- 
tric-light franchises  in  the  city  of  Louisville,  Ky., 
serving  a  population  of  about  230,000. 

The  City  Council  of  Bangor,  Maine,  is  considering 
the  advisability  of  an  effort  before  the  state  Legis- 
lature to  secure  the  necessary  power  to  enable  the 
city  to  do  a  commercial  electric-lighting,  power  and 
heat  business.  The  city  has  at  the  waterworks  dam 
;ui  electric  plant  of  its  own,  where  is  generated 
the  current  for  all  municipal  lighting,  and  a  great 
amount  of  power  is  running  to  waste  which  might 
he  developed.  The  City  Council  has  also  voted  to 
double  the  capacity  of  the  municipal  lighting  plant 
and  the  waterworks  at  an  expense  of  $10,000,  and 
Ihi.s  will  bfc  done  at  once. 


ELECTRIC  RAILWAYS. 

The  Denver,  Cliffside  and  Boulder  electric  road 
will  be  lunning  cars  between  Boulder,  Colo.,  and 
Denver  by  May  ist. 

The  Indian  Territory  Tract'on  Company  is  now 
operating  its  electric  railway  between  South  Mc- 
Alester  and  Dow,   14  miles. 

W.  E.  Winner  of  Kansas  City  and  others  have 
been  granted  a  franchise  for  the  Sedalia  and  War- 
rensburg  interurban  electric  railroad  through  Se- 
dalia,  Mo.    The   road   will  be  30  miles   long. 

A  petition  has  been  filed  with  the  county  com- 
missioners at  Glendive.  Mont.,  by  the  Glendive  and 
Lower  Valley  Rapid  Transit  Company  for  a  fran- 
chise for  a  trolley  line  from  Glendive  to  Buford, 
N.  D.    The  road  will  be  80  miles  in  length. 

Plans  are  under  consideration  for  the  construction 
of  a  new  trolley  road  from  the  county  line  near 
Htmtington,  Long  Island,  to  Flushing,  which  will 
touch  the  villages  of  Oyster  Bav.  East  Norwich, 
Glen  Cove,  Sea  Cliff,  Roslyn,  Mineola  and  Great 
Neck. 

A  new  56-foot  trolley  baggage  car.  equipped  with 
four  motors,  and  purchased  by  the  Utica  and  Mo- 
hawk Valley  Railroad  Company  at  a  cost  of  $10,000. 
was  given  a  trial  run  between  Rome  and  Ilion,  N.  Y.. 


recently,  and  it  covered  the  distance  at  an  average 
rate  of  a  mile  a   minute. 

\V.  H.  Powell  and  L.  P.  Andrews  of  Sedalia,  Mb., 
and  others  are  directors  of  the  Sedalia  Transit  Com- 
pany, which  has  been  organized  with  a  capital  stock 
of  $60,000,  to  absorb  the  Railway  and  Electric 
Company  of  Sedalia,  and  erect  and  operate  an  elec- 
tric-lighting and  street-railway  plant. 

Two  electric-railway  companies  are  about  to  pe- 
tition the  City  Council  of  Alton,  111.,  for  a  franchise 
to  build  electric  lines  in  Belle  Street.  The  rivals 
are  the  Alton,  Granite  and  St.  Louis  Traction  Com- 
pany and  the  Central  Traction  Company  of  Jersey- 
ville.  Both  have  secured  the  signatures  of  many 
property  owners   in  Alton. 

It  is  announced  that  Murray  Verner  of  Pittsburg 
has  gone  to  St.  Petersburg  to  have  a  special  con- 
ference with  the  czar  regarding  a  street-railway 
proposition  wdiich  was  made  to  Russia  years  ago,  but 
which  was  blocked,  it  is  said,  by  the  late  minister 
of  the  interior.  Von  Plehve.  It  is  understood  that 
the  Russian  government  is  now  willing  to  talk  busi- 
ness to  the  Pittsburg  people. 

Charles  M.  Swift  of  Detroit,  Mich.,  president  of 
the  Manila  Electric  Railroad  and  Light  Company, 
returned  recently  from  the  Philippines  and  stated 
that  the  electric  railway  being  built  by  his  companv. 
and  representing  40  miles  of  single  track,  would  be 
completed  by  March  ist.  The  enterprise  represents 
an  outlay  for  construction  and  equipment  of 
$4,000,000.  The  system  lies  within  the  city  of 
Manila,  excepting  about  four  miles,  which  spans  the 
distance  to  Malabon,  a  convenient  suburb. 

It  is  rumored  that  the  Arkansas  Valley  Interurban 
Electric  Company  and  the  Kansas  and  Oklahoma 
Interurban  Electric  Company  have  merged.  The 
foundation  for  the  rumor  is  that  the  Arkansas 
Valley  company  has  filed  a  $2,100,000  mortgage  to 
secure  bonds  for  construction.  The  mortgage  is 
given  the  Equitable  Trust  Company  and  covers  all 
the  right-of-way,  lands  and  franchises  and  the  special 
franchises  in  the  cities  of  Wichita,  Wellington,  Win- 
field  and  Arkansas  City.  The  franchises  of  Winfield 
and  Arkansas  City  are  owned  by  the  Kansas  and 
Oklahoma  company. 


to  the  benefits  to  be  gained  through  this  interchange 
of  knowledge.  » 


AUTOMOBILES. 


The  Automobile  Battery  Company  has  been  in- 
corporated at  Santa  Cruz,  Cal.,  by  Henry  F.  Kron 
and  others,  to  make  electric  automobiles. 

"The  American  automobile  has  come  and  con- 
quered," saj's  Mr.  D.  R.  Birch,  the  United  States 
Consul  located  at  Malaga,  Spain.  "It  must  be  con- 
sidered a  satisfaction  for  American  automobile  manu- 
facturers to  know  that  their  machines  have,  in  the 
fifth  city  of  Spain,  triumphed  over  the  models  of 
every  other  nation.  There  are  now  about  a  dozen 
automobiles  in  Malaga,  half  of  which  are  of  Ameri- 
can build.  Three  more  American  cars  are  now  en 
route  and  I  believe  that  other  orders  are  about  to 
be  placed." 


SOCIETIES  AND  SCHOOLS. 

The  decision  to  form  a  Canadian  street-railway 
association  was  arrived  at  recently  when  a  meeting 
of  representatives  of  the  leading  railways  in  Canada 
took  place  in  Montreal.  Up  to  the  present  time 
the  leading  companies  in  Canada  have  belonged  to 
the  American   Street  Railway  Association. 

S.  E.  Feddon,  manager  of  the  Sheffield  Corpo- 
ration electrical  supply  department,  London,  En.g- 
land,  reports  regarding  his  recent  visit  to  Canada 
that  he  was  very  much  impressed  by  the  excellent- 
planning  of  the  electricity  department  of  McGill  Uni- 
versity, Montreal.  Referring  to  the  Soulanges  Canal 
electrical  equipment.  Mr.  Feddon  thinks  that  on-' 
of  the  best  applications  of  electrical  energy  he  h.as 
ever    seen    is    embraced    in    this    pl.ar.r. 

The  Italian  commissioner-general  of  the  Louisiana 
Purchase  Exposition  has  presented  to  the  school 
of  electric  engineering  at  Purdue  University  a  fine 
collection  of  charts,  photographs  and  paintings  that 
were  on  exhibition  at  the  Palace  of  Electricity  at 
the  St.  Louis  Exposition.  The  collection  shows  the 
development  of  the  electric  power-transmission  plants 
in  Italy,  and  was  presented  to  Purdue  as  an  act^of 
courtesy  to  Prof.  W.  E.  Goldsborough. 

Mr.  Homer  E.  Niesz,  editor  of  the  Question  Box 
for  the  Denver-Coloi-ado  Springs  meeting  of  the 
Nati  !ial  Electric  Light  Association,  has  sent  out 
over  7,000  letters  to  companies  and  individuals  in 
the  electrical  field  asking  them  to  submit  questions, 
grouped  under  27  different  headings,  relating  to 
central-station  plants  and  their  operation.  Mr.  Niesz 
not  only  desires  questions  from  those  seeking  in- 
formation, but  he  appeals  to  the  missionary  spirit 
in  those  who  have  solved  difficulties  for  themselves 
and  asks  them  to  send  cpicstions  to  wdiich  they 
ha\e  foiuid  solutions,  together  with  the  replies,  t'or 
the  benefit   of  others.     There  is  practically  no  limit 


POWER  TRANSMISSION. 

John  Boyd  will  erect  and  install  a  750-horsepower 
electric  plant  for  the  Palmer  Mountain  Tunnel  Com- 
pany at  Loomis,  Wash. 

The  Utah  Light  and  Power  Company  will  soon 
install  another  power  plant  in  American  Fork  Can- 
yon, Utah.  John  W.  Wootton  of  American  Fork, 
Utah,   is  manager. 

1  he  Spring  River  Power  Company  has  completed 
its  dam  at  Galena,  Kan.,  which  is  to  furnish  5,500 
horsepower  to  its  electric  plant.  Power  will  be 
furnished    the    mines,    etc. 

The  Carolina  Water,  Light  and  Power  Company 
has  been  incorporated  at  Marion,  S.  C,  with  a  capi- 
tal of  $250,000.  J.  W.  Johnson  and  W.  J.  Montgom- 
ery are  the  incorporators.  It  is  proposed  to  generate 
electricity  by  waterpower  for  lighting  and  power 
purposes. 


PUBLICATIONS. 


A  mailing  card  from  the  F.  Bissell  Company  of 
Toledo,  Ohio,  serves  as  a  reminder  that  Jandus  in- 
terchangeable arc  lamps  are  still  at  the  front.  More 
cards  of  a  similar  nature  are  to  follow,  therefore, 
preserve  this,  says  the  company. 

The  Automatic  Electric  Company  of  Chicago  has 
published  in  pamphlet  form  a  technical  description 
of  its  automatic  telephone  system,  written  by  Mr. 
Fritz  Lubberger,  one  of  the  engineers  of  the  com- 
pany. This  pamphlet  will  be  sent  to  interested 
persons  on  inquiry, 

The  Williams  Electric  Machine  Company  of 
Akron,  Ohio,  manufacturer  of  electric  clutches  and 
safety  devices,  clutch  pulleys,  etc.;  has  issued  a  new 
catalogue  upon  this  apparatus  which  is  striking  in 
appearance  and  well  worthy,  of  preservation  on  ac- 
count of  the  tables  for  every-day  use  wdiich  it  con- 
tains. The  apparatus  is  illustrated  in  a  pleasing 
manner  and  ample  descriptive  matter  accompanies 
each    picture.     The    catalogue   is    well   prepared. 

In  looking  over  the  latest  catalogue  of  the  Mari- 
nette Gas  Engine  Company  of  Chicago  Heights, 
111.,  the  first  thing  wdiich  claims  the  attention  is  the 
pleasing  design  of  the  cover.  LTpon  opening  the 
hook  it  is  found  that  the  interior  shows  the  good 
taste  wdiich  is  characteristic  of  the  outside.  Typo- 
graphically, the  whole  is  well  executed,  and  when  it 
comes  to  the  matter  of  the  descriptions  and  illus- 
trations of  the  various  types  of  gas  engines  which, 
this  company  manufactures,  very  little  has  been  left 
unsaid  in  the  48  pages  which  the  catalogue  contains. 


TELEGRAPH. 


A  destructive  fire  in  Sioux  City,  Iowa,  a  few  days 
ago  burned  twjO  business  blocks.  The  office  of  the 
Western  Union  Telegraph  Company  was  among  the 
buildings  burned.  The  wires  of  both  telegraph  com- 
panies were  lost,  cutting  off  the  city  -from  outside 
communication.     The  loss  is  estimated  at  $2,000,000. 

The  telegraph  lines  which  have  been  taken  over 
by  the  civil  government  from  the  military  adminis- 
tration in  the  Philippine  Islands,  are  under  the 
control  of  the  Philippine  constabulary.  During  the 
year  some  20  telegraphers  have  been  appointed  by 
this  bureau  in  the  United  States  and  transported 
to  the  islands.  It  is  the  policy  of  the  Philippine 
government,  how^ever,  eventually  to  employ  Fili- 
pinos as  telegraph  operators  as  soon  as  they  are 
qualified,  and  for  this  purpose  telegraphic  schools' 
have  been  established  in  Manila  and  some  of  the 
larger  cities  for  the  purpose  of  training  natives 
along  this   line. 


SPACE    TELEGRAPHY. 

The  Mallory  Line  steamships  San  Jacinto  and 
Denver  have  been  equipped  with  wireless-telegraph 
apparatus.  The  De  Forest  system  is  used.  The 
De  Forest  company  is  preparing  to  equip  the  entire 
Mallory  fleet,  it  is  said. 

Experiments  with  the  Artons  system  of  space 
telegraphy  have  been  made  between  Rome  and  Sar- 
dinia, resulting.  It  is  said,  in  an  alleged  successful 
demonstration  of  the  inventor's  claim  that  an  electro- 
magnetic-wave message  transmitted  by  this  system 
cannot  he  diverted  from  the.  point  for  wdiich  it  is 
intended.  King  Victor  Emmanuel  witnessed  the 
test. 

A  dispatch  from  Paris  s.ays  that  a  50-word  wire- 
less telegram  sent  over  the  Alps  from  Cornwall  to 
Italy  recently  arrived  without  a  mistake  in  the  word- 
ing, despite  the  fears  that  the  rarefied  atmospiiere 
of  the  higher  Alps  would  affect  the  message.  The 
message  was  first  received  at  Lausanne,  then  at 
the  station  on  the  top  of  Monterosa,  whence  It  was 
transmitted   direct  to   Ancona. 

A  contract  has  been  signed  with  a  United  States 
company  at  Bocas  del  Toro,  Panama,  for  the  estab- 
lishment  of   a    system   of  space   telegraphy    between 
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Bocas  del  Toro  and  Colon  on  the  one  hand  and 
Bocas  del  Toro  and  Port  Limon.  in  Costa  Rica,  on 
the  other,  the  latter  thus  affording  communicaiion 
with  foreign  countries  by  way  of  Central  America. 
Also  a  similar  system  connecting  Colon  with  Panama, 
and  thence  with  the  republics  in  South  America. 


MISCELLANEOUS. 


When  a  fire  alarm  came  to  one  of  the  engine 
companies  in  Burlington,  N.  J.,  at  a  time  when 
there  were  only  five  firemen  in  the  house,  two  of 
the  resourceful  men  hitched  tlie  horses  to  the  en- 
gine, while  the  other  three  seized  the  hose  carriage, 
attached  it  to  the  rear  of  a  trolley  car  which  was 
passing  and  arrived  at  the  scene  of  the  conflagration 
in  record  time. 

The  Criminal  Court  of  the  Seine  has  convicted  the 
four  trainmen  who  were  responsible  for  the  catas- 
trophe on  the  Metropolitan  electric  underground 
railroad  in  Paris  in  August.  1903,  resulting  in  the 
loss  of  6^,  lives.  The  conductor  and  station  superin- 
tendent were  sentenced  to  a  month's  imprisonment 
and  a  S400  fine  each,  while  two  motormen,  who 
were  permanently  injured,  were  released  with  fines 
of  5600  and  $400.  respectively. 

The  executive  committee  of  local  No.  68  of  the 
union  of  electrical  workers,  in  Denver  is  arranging 
for  a  public  entertainment  that  will  be  something 
different  from  anything  ever  before  attempted  in  the 
city.  The  entertainment  in  question  will  consist  of 
a  "demonstrative  lecture  on  "Electricity ;  Its  Prop- 
erties. Uses  and  Powers."  There  will  be  shown  and 
illustrated  with  mechanical  appHances  the  field  ot 
electrical  research.  There  will  be  the  entire  working 
apparatus  for  space  telegraphy,  wireless  telephones, 
wireless  electric  lighting,  static  illuminations,  high- 
frequency  currents  and  wireless  exelaphone. 

A  decision  has  been  rendered  by  the  commissioner 
of  patents  to  the  effect  that  a  specification  for  a 
patent  should  be  confined  to  a  description  of  the 
structure  of  the  device  and  the  manner  of  its  use, 
and  a  discussion  of  the  theoretical  result  to  be 
attained  by  the  use  of  the  invention.  When  matter 
of  an  advertising  nature  is  incorporated  in  the 
specification,  yet  the  description  of  the  mechanical 
structure  and  manner  of  use  is  clear,  it  is  held  that 
action  on  the  merits  should  be  proceeded  with,  but 


WESTERN     EL.ECTRICIAN 

that  the  matter  in  the  specification  which  is  of  an 
advertising  nature  should  be  required  to  be  erased 
before  the  patent  is  allowed. 

When  tlie  gases  pass  through  an  economizer  con- 
taining pipes  arranged  longitudinally  in  straight 
rows  with  intervening  straight  free  air  spaces.  Ihey 
do  not  come  into  contact  with  a  large  part  of  each 
pipe;  in  other  words,  they  are  not  sufficiently  agi- 
tated by  the  pipes.  In  fact,  there  is  always  a  con- 
siderable amount  of  gas  which  passes  quickly  through 
the  openings  between  the  rows  of  pipes  without 
giving  up  any"  appreciable  heat  until  it  joins  with 
the  colder  gases  at  the  economizer  outlet.  The  pat- 
ent arrangement  of  ''staggered  pipes"  in  the  Stur- 
tevant  economizers,  in  which  the  several  sections 
are  so  arranged  that  the  pipes  of  any  one  section 
st-iind  longitudinally  opposite  the  spaces  between  the 
pipes  of  the  adjoining  sections,  overcomes  this  loss 
cf  heat.  With  this  arrangement  the  gases  are  agi- 
tated and  come  into  contact  with  a  maximum  area 
of  the  economizer  pipes,  utilizing  a  maximum  amount 
of  the  waste  heat  from  the  boiler. 


TRADE  NEWS. 


The  Bureau  of  Supplies  and  Accounts,  Navy  De- 
partment, is  inviting  sealed  proposals  until  January 
loth  for  furnishing  the  navy  yards  at  Boston.  New- 
York.  Newport,  Norfolk,  League  Island  and  else- 
where, with  a  quantity  of  motors,  arc  lamps,  panel 
boards,  wire  and  lamp  cord,  circuit-breakers,  dry- 
battery  cells,  battery  boxes  and  miscellaneous  elec- 
trical supplies.  Specifications  and  blank  proposals 
can  be  obtained  of  the  bureau  or  at  the  navy  pay 
offices  -in   the    cities    mentioned. 

Two  suits  have  been  filed  entitled  Edison  Electric 
Light  Company  versus  Tri-city  Electric  Company 
and  General  Electric  Company  versus  Tri-city  Elec- 
tric Company  for  infringement,  respectively,  of  pat- 
ents No.  444,530  to  Edison,  and  No.  532,760  to 
Branin.  The  defendant,  in  biisiness  in  Davenport, 
Iowa,  is  sued  for  dealing  in  lamps  infringing  these 
patents.  The  suits  were  commenced  on  December 
19,  1904. 

Leroy  W.  Stanton,  consulting  telephone  engnieer, 
Electric  Building,  Cleveland,  is  enthusiastic  over 
the  i-rospect  for  business  during  the  coming  year. 
Mr.   Stanton  is  now   installing  two  "open   wireless" 
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lelephonc  plants.  In  each  of  these  plants  there  will 
be  employed  from  100,000  to  200.000  feec  of  cable. 
Mr.  Stanton  reports  a  number  of  telephone  plants 
to  be  commenced  as  soon  as  the  spring  weather 
opens  up.  In  establishing  his  staff,  Mr.  Stanton 
has  availed  himself  of  the  services  of  some  of  the 
best  engineering  talent  to  be  found  among  the  large 
Bell  and   Independent  companies. 


BUSINESS. 


The  Pardridge  Shade  and  Reflector  Company,  Chi- 
cago, reports  that  patents  for  its  "Easy"  cord  ad- 
juster have  just  been  allowed  in  Germany.  Mr. 
A.  J.  Pardridge,  president  of  the  company,  with 
Mrs.  Pardridge,  is  leaving  for  a  four-month  sojourn 
in   southern  California. 

Frederick  W.  Leonard,  referee  in  bankruptcy  of 
the  Standard  Pole  and  Tie  Company,  gives  notice 
that  on  January  5th,  at  his  office  in  Newark,  N.  J., 
his  application  will  be  considered  for  an  order 
allowing  him  to  sell  at  public  sale  all  the  personal 
property  of.  the  company. 

After  two  years  of  experimentation,  the  Cleveland 
Electric  Railway  Company  has  decided  upon  the 
individual  air-brake  compressor  system  and  has  just 
placed  what  is  said  to  be  the  largest  order  ever 
secured  in  this  country  for  such  apparatus  with  the 
National  Electric  Company  of  Milwaukee. 

The  Paries  Manufacturing  Company  of  Decatur, 
111.,  manufacturer  of  the  Paries  line  of  fi.xtures,  states 
that  the  business  of  the  company  has  not  failed  to 
show  an  increase  each  year  over  the  previous  one. 
This  j'ear's  business  has  exceeded  any  former  year's 
by  a  good  margin  and  the  company  feels  satisfied 
that  this  increase  will  be  maintained  the  coming  year. 

James  B.  Day  &  Co.  have  recently  completed  a 
new  factory  in  Chicago  at  No.  57  Illinois  Street  for 
the  manufacture  of  shellac  varnishes,  lacquers,  etc. 
The  company  is  inanufacturing  a  special  line  of 
lamp  lacquers  for  which  a  new,  department  has 
been  established.  These  lacquers  are  made  in 
various  >shades  and  allow  of  dipping  either  hot  or 
cold,  producing,  it  is  said,  a  permanent  coloring. 
The  main  offices  of  the  company  are  at  No.  49 
West  Lake  Street. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


777,666.  Cluster  Socket.  John  H.  Dale,  New  York, 
N.  V.  Original  application  filed  February  18, 
1904.  Divided  and  this  application  filed  April 
5.    1904- 

A  cluster  socket  comprises  a  finishing  cap  or  casing 
provided  with  openings  for  lamps.  Lamp-holding  de- 
vices and  contacts  in  the  cap  or  casing  engage  with 
the  lamps. 

7777^77-  Automatic  Gas  Danger  Signal.  Prestoti 
A.  Kettering,  Cadiz,  Ohio.  Application  filed 
February    16,    1904. 

Means  for  indicating  the  reduction  of  pressure  witliin 
a  pipe  consist  of  a  tube,  a  weight  movable  within  the 
tube  and  supported  by  the  pressure  under  normal  con- 
ditions, and  an  electric  alarm  circuit  adapted  to  be  closed 
by  and  through  the  weight  when  the  pressure  falls 
below   that    sufficient    to    support   the   weight. 

777j69i.  Trolley  Head.  Edwin  V.  Newcomb,  Kan- 
sas City,  Ho.  Application  filed  December  15, 
1903- 

Bearing- re  cesses  in  the  trolley  harp  are  provided  at 
corresponding  ends  with  entrance  slots  and  with  bearing 
blocks  within  the  other  corresponding  ends  of  the 
recesses,  the  blocks  being  capable  if  adjustment  therein 
across    the    entrance    slots. 

777,693.  Electric  Locomotive.  Edward  D.  Priest- 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company.  Schenectady,  N,  Y.  Appli- 
cation filed  May  6,  1904. 

An  electrically  propelled  vehicle  embodies  a  control 
system  for  the  motors  of  the  vehicle  which  includes 
resistance  sections,  a  compartment  in  which  the  resist- 
ance sections  are  located  and  a  ^and-box  in  the  com- 
partment so  arranged  as  to  be  subjected  to  the  heat 
from  the    resistance   sections. 

777.698.  Trolley  Head  and  Wheel.  Joseph  W. 
Sharp.  Mohawk.  N.  Y.  Application  filed  jNIarch 
4.   1904. 

Details   are    described. 

777-70/ .  Insulated  Joint.  George  A.  Weber  and 
Percy  Holbrook,  New  York.  N.  Y.,  assignors 
to  the  Weber  Railway  Joint  Manufacturing 
Company,  New  York,  N.  Y.  Application  filed 
November    13,    1903. 

A  shoe  at  the  ends  of  the  rails  is  made  in  the  form 
of  a  channel  in  which  the  rails  rest,  being  separated 
from    the    channel    by    insulating    material. 

777.741.  Base  for  Electric  Lamp  Bulbs.  George  P. 
McDonnell,  St.  Louis,  Mo.  Application  filed 
March    12,    1904. 

A  ring  adapted  to  be  passed  about  the  neck  of  the 
buib  carries  a  plug  for  entering  the  hollow  stem  of  the 
bulb. 

777JBO.  Apparatus  for  Indicating  the  Magnetic  Con- 
dition of  Heating  Metals.  George  W.  Sargent, 
Reading,  Pa.,  assignor  to  the  Carpenter  Steel 
Company,  Reading,  Pa.  Application  filed  July 
II,  1904. 

Combined    with    a    metal-heating    apparatus    are    a    mag- 
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net  arranged  to  include  in  its  field  the  metal  to  be 
heated,  means  for  indicating  the  response  or  non- 
response  of  the  metal  to  the  magnetic  influence  and 
means  for  protecting  the  magnet  from  the  heating  action. 

777-7S9-  Apparatus  for  Automatically  Starting  Elec- 
tromotors and  for  Regulating  Purposes.  Johan 
J.  Thoresen,  Bygdo,  Norway.  Application  filed 
December  2,    1902. 

In  an  apparatus  for  automatically  starting  electro- 
motors and  for  regulating  purposes  are  a  rotating  part 
and  one  or  more  chambers  formed  in  it  and  containing 
a  powdered  or  granulated  resistance  material.  Con- 
ductors are  in  contact  with  separate  parts  of  the 
material. 

777,760.  Automatic  Signal  System.  John  R.  Walsh, 
Boston,  Mass..  assignor  of  one-half  to  Henry 
T.  Goold,  Lexington,  Mass.  Application  filed 
February   19,   1904. 

Several  circuits  each  include  a  sign  in  a  central  sta- 
tion, A  circuit-closer  and  a  circuit-opener  are  con- 
bined  with  a  tappet  on  a  car  to  engage  successively  the 
circuit-closer  and   the   circuit-opener   in  any  one   circuit. 

777J64.  Telephone  Call  Register  and  Time  Indi- 
cator. David  A.  Yoder,  Toledo,  Ohio.  Appli- 
cation filed  April  27,   1904. 

A  call  register  and  indicator  for  telephones  embodies 
a  motor-operated  driver,  a  series  of  time-indicating 
mechanisms  adapted  to  be  driven  thereby,  a  series  of 
counters,  one  for  each  time-indicating  mechanism,  elec- 
tromagnets for  establishing  driving  connection  between 
the  time-indicating  mechanism  and  driver  and  a  call  or 
operator's  circuit  controlling  each  of  the   magnets. 

777 J7^-  System  for  Controlling  Electric  Motors. 
Henry  H.  Cutler,  Milwaukee,  Wis.,  assignor 
to  the  Cutler-Hammer  Manufacturing  Company, 
Milwaukee,  Wis.     Application  filed  July  6,  1903. 

Connected  in  a  number  of  controlling  circuits  are 
electromagnetic  windings  adapted  to  respond  to  varia- 
tions of  voltage.  A  separate  source  of  supply  is  pro- 
vided for  each  of  the  circuits,  and  means  for  simul- 
taneously varying  at  will  the  voltage  impressed  upon 
each   of  the  circuits. 

777,801.  Electric  Switch.  William  J.  Murray, 
Leavenworth,  Kan.,  assignor  of  one-half  to  Her- 
bert W.  Wolcott.  Leavenworth,  Kan.  Applica- 
tion filed  ilay  2,  1004. 

Contact-posts,  a  contact-arm  pivoted  at  a  point  be- 
tween the  vertical  planes  containing  the  axes  of  the 
posts,  a  lift  plate  to  oscillate  the  arm  from  one  post 
toward  the  other  and  means  for  yieldingly  resisting 
the  first  part  of  the  movement  of  the  arm  and  then  for 
continuing  the  movement  until  the  arm  contacts  with  the 
other  post   are    the    essential    features   of   the    switch. 

777,^^-  Telephone  System  and  Apparatus.  Elias 
E.  Ries,  New  York,  N.  Y.  Application  filed 
June  23,   1899. 

In  a  telephone-exchange  system  havjng  a  clearing- 
out  drop  connected  across  the  cord-circuit  are  a  grounded 
generator  connected  to  the  circuit  at  the  central  office 
and  a  telephone  receiver  at  the  subscriber's  station  em- 
bodying  an   automatic    gravity    switch   adapted    when   held 


to  the  ear  to  connect  the  two  sides  of  the  line  and  to 
complete  a  ground  connection  when  the  instrument  is 
placed    in    its    normal   position. 

777,808.  Telephone  Transmitter.  Elias  E.  Rics, 
New  York,  N.  Y.  Application  filed  June  23, 
I  goo. 

An  improved  method  of  producing  variations  of  re- 
sistance in  an  electric  circuit  corresponding  in  form  to 
sound-waves,  consists  in  varying  the  extent  of  a  wetted. 
surface  included  in  an  electric  circuit  with  the  wetting' 
liquid    by    the    principle    of    capillary   action. 

777,^33-  Static  Electrical  Machine.  Charles  F. 
Birtman,  Chicago,  111.  Application  filed  Feb- 
ruary 6,   1904. 

A  static  electrical  machine  comprises  two  disk-like 
members  mounted  for  relative  movement  and  having 
parallel  surfaces  provided  at  opposite  peripheral  sides 
with  devices  adapted  for  reciprocal  operation  for  the 
generation    and    collection    of    electricity. 


^o%-i 


NO.    777,839  — MOTOR    STARTER. 

777,839-  Motor  Starter.  Eugene  R.  Carichoff.  East 
Orange,  N.  J.,  assignor  to  the  General  Electric 
Company,  Schenectady.  N.  Y.  Application  filed 
May  12,  1904. 

Several  separately  actuated  contacts  control  the  motor 
circuit.  Actuating  coils  for  the  contacts  are  successively 
connected  in  the  controlled  circuit,  each  by  the  opera- 
tion of  the  contact  next  in  advance,  to  produce  an  aut£>- 
matic  progression  of  the  contacts.  Independently 
operated  means  regulate  the  progressive  closing  of  the 
contact  and  a  switch  primarily  completes  the  controlled 
circuit.      (See   cut.) 

777,844-  Meter.  Frank  P.  Cox  and  William  H. 
Pratt,  Lynn,  Mass..  assignors  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  January  29,   1903. 

A  movable  measuring  element  is  associated  with  a 
number  of  conductors  and  means  responsive  to  the  flow 
of  direct  current  in  one  of  the  conductors  for  moving 
the  element.  Means  responsive  to  the  flow  of  alter- 
nating current  in  another  of  the  conductors  also  move 
the    element. 

777,851.  Electric  Battery.  William  H.  Gregory, 
Vallejo,  Cal.     Application  filed  May  14,   1904. 

Combined  with  the  cell  of  a  dry  battery  is  a  break- 
able liquid-holding  tube  containing  an  auxiliarv  supply 
of  liquid   arranged    therein    for  resupplying   moisture. 
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777,857-  Dynamo  for  Train  Lighting.  James  F. 
McElroy.  Albany,  X.  Y..  assignor  to  the  Con- 
solidated Car  Heating  Company.  Original  ap- 
plication filed  June  6,  1902.  Divided  and  this 
application  filed  September  2,   1904. 

A  generator  for  car-lighting  embodies  a  field-magnet, 
a  casing  forming  the  yoke  of  the  magnet  and  inclosing 
the  machine,  a  partition  in  the  casing  surrounding  the 
dynamo  shaft,  an  armature  on  the  shaft  on  one  side  of 
the  partition,  an  automatic  switch  on  the  opposite  side 
of  the  partition,  and  operating  devices  controlled  by  the 
shaft   and    controlling  the    switch. 

777,866.  System  of  Distribution.  John  B.  Taylor, 
Schenectady,  N.  Y..  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation  filed    May  21,    1904. 

In  an  electrical  system  of  distribution  are  sectiona 
separately  connected  to  the  source  or  sources,  and  auto- 
matic switches  adapted  and  arranged  to  connect  the  sec- 
tions  to  each  other  when   the   sections  arc  energized. 

777,871.  System  for  Lighting  Hydrocarbon  Lamps. 
George  Washington.  New  York,  N.  Y.,  assignor 
to  Joseph  N.  Patterson,  Devon,  Pa.  Applica- 
tion filed  August  3.  1899. 

Electric  sparking  mechanism  is  used  to  ignite  the  car- 
buretted  air. 


NO.  777. 


ELECTRIC  PROCESS    OF    GENERATING    GASES. 


777,883.  Control  System.  Eugene  R.  Carichoff. 
East  Orange,  N.  J.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
Citior.  filed  June  2.  1904. 

Normally  open  switches  are  provided  with  means  for 
closing  each.  A  controlling  device  is  arranged  to  be  placed 
successively  under  strain  by  the  closing  of  each  switch 
and  adapted  by  its  movement  to  actuate  successively 
the  closing  means  of  the  remaining  switches,  and  there 
are  means   for   retarding  the  movement  of   the    device. 

777,888.  Automatic  Fire  Extinguishing  Apparatus. 
James  Fiddes.  Aberdeen.  Scotland.  Application 
filed  Februan.-   i,   1904. 

An  electromagnet  is  included  in  an  alarm  circuit  which 
is  automatically  closed  when  the  automatic  sprinkling 
system    is    put    into    operation. 

777,912.    Trolley  Crossing.     Edward  R.  North.  Web- 
ster Groves,  i'fo.     Apphcation  filed  May  6,  1904. 
An   electromagnet    operates   the    bridge    connecting    the 
t^'O  branches  of  a  trolley  line. 

777)954-  Telephone  Chair.  George  J.  Just,  North- 
branch,  Iowa.     Application  filed  August  15,  1902. 

Concealed  circuits  in  the  chair  arm  lead  to  a  telephone 
mounted    conveniently    to    the    ear. 

777,971-     High-Speed    Train    System    and    Apparatus 
Therefor.     Thomas     H.     Patenall,    Wilkinsburg. 
Pn..   assignor  to   the   Union   Switch  and    Signal 
Company.      Swissvale.      Pa.      Application      filed 
April  7,  1902. 
A   high-speed  train-stafli  system  comprises  a  call-circuit, 
■main    and    local    circuits,    locking    magnets,    an    armature 
and   mechanism   adapted  to   lift  the  armature   to  the  lock- 
ing  magnets,  the  armature  being  held   up   when   the  mag- 
nets are  energized  so   as   to  act  conjointly.      A   staff   lock 
is    controlled    by    the    magnets. 

777,972.  High-speed  Permissive-train  System  and 
Apparatus  Therefor.  Thomas  H.  Patenall,  Wil- 
kinsburg, Pa.,  assignor  to  the  Union  Switch  and 
Signal  Company.  Swissvale,  Pa.  Application 
filed  September  19,   1902. 

A  high-speed  train-staff  instrument  having  a  permis- 
sive staff,  an  electrically  controlled  lock  for  the  staff, 
a  tablet-receptacle  and  lock  is  arranged  so  that  the  per- 
missive staff  unlocks  the  receptacle.  The  withdrawal 
and  manipulation  of  the  permissive  staff  is  controlled  by 
electric  circuits  connecting  it  with  a  distant  instrument. 

777»974-  Electromotive  Device  for  Clocks.  David 
Ferret,  Ncuchatel,  Switzerland.  Application 
filed  May  27.   1904. 

In  an  electric  motive  device  for  clocks  and  similar 
mechanisms  arc  a  ratchet  wheel,  an  elfcctrically  connected 
spring  contact,  and  a  double-armed  click,  the  shorter  arm 
of  which  normally  engages  the  ratchet  wheel,  while  the 
longer  arm   engages   the   spring  contact. 

777,985.  Battery.  Nelson  M.  Watson.  Detroit, 
Mich.  Application  filed  June  13,  1904. 
Details  arc  described. 
777,987.  Apparatus  for  the  Treatment  of  Gases. 
Ernest  E.  Werner.  St.  Louis,  Mo.,  assignor  to 
the  Electrical  Purifying.  Company.  Application 
filed  June    13,   1904- 

Apparattis  for  treating  gases  compi  ises  an  inclosed 
chamber    having    suitable    inlets    and    outlets,    electric    ter- 


minals in  the  chamber,  means  for  supplying  current  to 
the  terminals,  means  for  supplying  gas  under  pressure 
to  the  action  of  the  arc  between  the  terminals  and  means 
for    regulating    the    escape   of  gas    from    the    chamber. 

777^988.  Process  of  Generating  Gases  from  the 
Atmosphere.  Ernest  E.  Werner.  St.  Louis,  Mo., 
assignor  to  the  Electrical  Purifying  Company, 
Stafltord,  Kan.     Application  filed  August  6.  1904. 

The  process,  which  consists  in  generating  gases  from 
air  by  maintaining  an  arc  between  two  electric  terminals 
in  a  chamber,  allows  compressed  air  to  be  released  and 
expanded  in  the  gap  between  the  terminals  and  regu- 
lates the  volume  of  compressed  air  released  by  varying  - 
the  outflow  of  the  treated  gases.     (Sec  cut.) 

777,989  and  777.990.  Apparatus  for  the  Treatment 
of  Gases.  Ernest  E.  Werner,  St.  Louis,  Mo., 
assignor  to  the  Electrical  Purifying  Company, 
Stafford,  Kan.  Original  application  filed  June 
13,  1904.  Divided  and  these  applications  filed 
August  II,  1904. 

These  two  patents  refer  to  apparatus  by  which  gases 
are  treated  by  submitting  them  to  the  action  of  an  elec- 
tric   arc. 

777-991-  Device  for  Projecting  Air  Against  Electric 
Discharges.  Ernest  E.  Werner.  St.  Louis,  Mo., 
assignor  to  the  Electrical  Purifying  Company. 
Stafford,  Kan.  Application  filed  August  29, 
1904. 

Combined  with  electric  arc  terminals  is  a  device  for 
projecting  compressed  air  in  divided  streams  against 
the    side  of  the   arc. 

778,005.  Electric  Insulator.  Charles  Booker,  To- 
ronto, Canada.  Application  filed  February  i, 
1904. 

Combined  with  a  hood  of  insulating  material  pro- 
vided with  a  cylindrical  hole  and  a  pin  fitting  therein 
arc  a  spring,  means  for  holding  the  pin  within  the  hole, 
and  a  resilient  washer  between  the  top  of  the  pin  and 
the  top  of  the  hole,  so  as  to  take  up  any  slack  in  the 
spring  connection. 

778,017.  Trolley  Guard,,  Mack  H.  Dorsey,  Wood- 
lawn.    Ala.     Application    filed    May    24,    1904. 

Inwardly  turned  retaining  fingers  form  the  trolley 
guard. 

778,021.  Electromagnetic  Apparatus  for  Operating 
Reciprocating  Mechanisms.  Joseph  Feingold. 
Frankfort-on-the-Main.  Germany.  Application 
filed  June  21,    1904. 

In  an  electromagnet  driving  apparatus  for  hammers, 
punching-machines.  pumps  and  the  like  are  movable 
electromagnet  coils  provided  with  cores  passing  into 
fixed  electromagnet  coils  with  a  transverse  iron  bar  con- 
necting  the    cores. 

77?;037.  Signaling  Mechanism.  Reinhold  Herman, 
Crafton,  Pa.  Application  filed  November  21, 
1903. 

Electrically-controlled  operating  mechanism  consists  of 
a  motor  for  actuating  the  mechanism,  an  inclosing  box 
or  casing  for  the  mechanism  and  motor,  and  provided 
with  a  lens  opening,  a  supporting-post  on  which  the  box 
or  casing  is  mounted,  the  drive-shaft  of  the  mechanism 
extending  through  the  box  or  casing,  a  signal  mounted 
on  the  drive-shaft  outside  the  casing,  .and  electrically 
controlled  means  for  locking  the  signal  in  danger  posi- 
tion. 


NO.   778,    lOI. — ELECTRIC    METER. 

778,055.  Electric  Switch.  William  J.  Lloyd  and 
Harold  C  White,  Pittsfield.  Mass.,  assignors  lo 
the  Stanley  Electric  Manufacturing  Company, 
Pittsfield,  Mass.     Application  filed  April  6,  1903. 

A  reciprocating  spring-actuated  toggle  joint  and  clec- 
troresponsive  means  for  moving  the  toggle  joint  in  either 
direction  from  its  dead-center  are  associated  with  a  switch 
mechanism  adapted  to  be  operated  by  the  movement  of 
the    toggle-joint  in  either  direction    from  its  dead    center, 

778,067.  Telegraphic  Key.  John  E.  Pearson,  Mo- 
tor. N.  C.     Application  filed  November  12,  1903. 

Mechanical  parts  are  set   forth   in    the  patent. 

778,101.  Electricity  Meter.  Arthur  Blanchet,  Paris, 
France,  assignor  to  Compagnie  pour  la  Fabrica- 
tion des  Compteurs  and  ^Iateriel  d'UsInes  a'Gaz, 
Paris,  France.  Application  filed  October  19, 
1903. 

In  a  rotary  field  or  induction  meter  the  shunt  ener- 
gized flux  is  displaced  less  than  a  fourth  of  a  period 
with  respect  to  the  active  electromotive  force.  A  differ- 
ential flux  produced  by  two  components  of  the  main 
current,  one  of  which  traverses  a  path  of  low  self- 
induction  and  the  other  a  path  of  high  self-induction, 
produces  a  resultant  flux  displaced  a  fourth  of  a  period 
with  respect  to  the  flux  of  the  shimt  current.  A  rotable 
armature  is  acted  tipon  by  the  fluxes,  the  speed  of  the 
armature  being  proportional  to  the  current  to  be  re- 
corded.     (Sec  cut.) 

778.T20.  Multiplex  Telegraphy.  Thomas  B.  Dixon, 
New  York,  N.  Y.  .Application  filed  October  11, 
1898.     Renewed  May   16,  1904. 

iVssociatcd  with  the  line  conductor  arc  means  for  sup- 
plying to  the  line  currents  of  two  different  directions. 
Two  double-current  transmitting  instruments  are  pro- 
vided, one  for  each  direction  of  line-current.  A  selector 
and  two  single-direction  double-current  receiving  instru- 
ments,   one    operated    only    by    positive    currents,    and    the 


other  only  by  negative  currents,  and  cacii  adaoted  to  be 
changed  from,  and  restored  to.  normal  condition,  bv  alter- 
nate current  impulses  of  proper  direction  in  tlie  line 
complete    the    apparatus.      (See   cut.) 

778,146.  Gas-engine  Ignition  Dynamo.  John  Reek, 
Camden,  Mich.,  assignor  to  the  Alamo  Manu- 
facturing Company.  Hillsdale,  Mich.  Application 
filed  March  16.   190"^. 

A  small  dynamo  for  furnishing  the  spark  fur  gas 
engine   is    described. 

778,155-  Incandescent  Electric  Lamp  and  Switch. 
George  Sweetser,  LIpper  Norwood,  England,  as- 
signor to  E.  C.  L.  S\Tidicate,  London,  England. 
Application  filed    February  2,    1904. 

A  light-emilting  member  which  is  a  non-conductor 
when  cold  and  a  heat-emitting  member  which  is  a  con- 
ductor at  ordinary  atmospheric  temperatures  and  which 
is  in  circuit  and  electrically  connected  intermeoiate  of 
its  ends  to  one  end  of  the  light-emitting  member  are 
the    two   essentials  of  the   lamp. 


Q  id 

NO.  778,    120, — MULTIPLEX  TELEGRAPH  SYSTEM. 

778,177.  Telegraph3^  Thomas  B.  Dixon,  New  York, 
N.  Y.  Original  application  filed  October  11, 
1898,  Divided  and  this  application  filed  April 
22,    1902. 

Transmitting  apparatus  for  simultaneously  telegraphing 
messages  in  the  same  direction,  through  a  single  circuit, 
allows  the  transmitting  of  the  signals  of  each  message 
by  current  impulses  occurring  in  pairs,  one  at  the  be- 
ginning and  the  other  at  the  end  of  each  signal,  the 
signals  of  one  message  being  transmitted  by  positive  im- 
pulses and  the  signals  of  the  other  message  by  negative 
impulses. 

778,194.  Electric  Furnace.  Henry  M".  Howe,  Ne\v 
York,  N.  Y.,  assignor  to  Eimer  &  Amend,  New 
York,  N.  Y,     Application  filed  October  3,  1902. 

An  electric  resistance  furnace  consists  of  two  internally 
grooved  blocks  and  a  cover  in  combination  with  a  re- 
sistance element  in   the  grooves  of  the  blocks. 

778,206.  Electric  Hammer.  William  F.  Wagner, 
New  York,  N.  Y.     Application  filed  July  11,  1904. 

An  electric  hammer  comprising  a  suitable  casing  is 
arranged  to  reciprocate  within  a  casing.  Electromagnet 
coils  operate  the  hammer  and  a  demagnetizing  coil  re- 
leases   it. 

EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued 
by  the  United  States  Patent  Office)  that  expired  on 
December  27,    1904: 

o75>32S-  Commutator  or  Electric  Circuit-breaker.  C.  D. 
Uaker,    Chicago,    111. 

375,339-  System  of  Synchronism  for  Telegraphy.  G.  A. 
Cassagnes,    Paris,    France. 

375,346.  Electrically  Propelled  Vehicle.  S.  D.  Field,.  Yon- 
kers,   N.    Y. 

375.390-  Portable  Electric  Coal-mining  Machine.  J.  B. 
•  Sneathen  and  A.  Micheals,  Pittsburg,  and  M.  A. 
Micheals,  Allegheny,  Pa. 

375.39--      Electric   -Meter.      W.  A.    Stern,  Allegheny   City,   Pa. 

3;5,4o8.  Calelectric  Generator.  E.  G.  -Vcht-son,  Pittsburg, 
Pa. 

375,414.  Svstem  of  Electric  Gas  Lighting.  W.  H.  Doenng. 
Philadelphia,    Pa. 

375,441.     Galvanic   Battery.     H.   B.   Cox,   Cincinnati,  Ohio. 

375,456.     Telephone.      E.    C.    Newton,    Little    Rock,  Ark. 

375,476-  Electrical  Cut-out  Device.  J.  Chccter  Chamber- 
lain,   Xew    York,    N.    Y. 

375.54--  Electrical  Converter,  Motor  and  Generator.  R. 
Eickemeyer,  Yonkers.   N.  \  . 

375i543-  Electric  Circuit-changing  and  Signaling  Apparatus. 
I.    H.    Farnham,    Maiden,    Mass. 

375.544-  Electromagnetic  .Arresting  and  Releasing  Mechan- 
ism.     T.    H.    Farnham,    Maiden,    Mass. 

375.5=;9'  Galvanic  Battery.  James  F.  McLaughlin,  Phila- 
delphia,   Pa. 

375,560.  Electric  Motor.  James  F.  McLaughlin,  Phila- 
delphia,   Pa. 

375.=i6r.  Primarv  Electric  Batterv.  James  F.  McLaughlin, 
Philadelphia.    Pa. 

375.617.      Electric    Call    Box.     L.    E.    Firman,    Chicago.    111. 

375.633.  Underground  Electric  Conductors.  De  Witt  C. 
James.  Warren,  Pa. 

3751636.  Fire  Extinguisher  and  Alarm,  C.  E.  Kclls^  Jr., 
New   Orleans,    La. 

375.637.     Burglar  Alarm.     D.    H.    Kimc,   Kendallville,    Ind. 

375.676.     Electric    Motor.     E,    Julien,    Brussels,    Belgium, 

375,685.-  Double  Spring  Loop  Key  and  Circuit  for  Multiple 
Switchboards.      C.    E.    Scribner,   Chicago,   III, 

375.6o7.  Tension  Device  for  Windinu  Electromagnets, 
t.    W.    Easton,    New    York,    N,    V. 
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SIlVIPLEX  WIRES  ANDCABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

^^""R^H^x'sbN"""       r/ie  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  lO  State  Street,  BOSTON,  MASS. 


1SS9— Paris  JBxposition, 
Medal  for  Bobber  Insalation. 

1893-World's  Fair, 
Medal  for  Rubber  Insnlatloii. 


TRADEMARK. 


TKB  !STA:NI>ABB  FOK 

BUBBER  IKSULATIOX. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  pr.o< 
THE  OKONITE  CO.,  Ltd. 

ryu^l^Sc^SSe^.  >•"■'"•''•        253  Broadway,  New  York.       l^'l-^^'^^l'""^ 


INDIANA  RUBBER  AMD  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL.  SUBMARINE  AND  INSIDE  USE^     . 
TELEPHONE,  TELEORAPH  AND  FIRB  ALARM  CABLES. 

All  Wires  are  letted  at  Factory.  JONESBOBO,  INQ. 


National 
Rubber  Co.  ? 

I       RUBBER  COVERED 
^A^IRKS     AND     OABl_KS. 

OFFICE  AND  FACTORY:  BRISTOL.  H.  I. 


THUC  M*Rlt 


CRESCENT  RUBBER  INSULATEP 
WIRES  AND  CABLES 

Katlonal  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

es^i&CUY'siRkEt.  ""''>  "•'''=•  a""*  Fae'O'V.  TRENTON,  H.  f, 


IMOE    \A/IRES 


"Climax'' 

For  High -resistance  Work. 
SPECIAL   ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 


"Advance^' 

For  Measuring  Instruments. 


DRIVER-HARRIS  WIRE  CO.,  Harrison  (Newark),  W.  J. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

Elkhart,  Ind. 


KUHLMAN  ELECTRIC  CO. 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  NevYork,  Chicago,  Sao  Prandsco. 


M.KLCIN   &  SON. 

Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Eiecfrloaf  Warkefm 
Bnd  Lino  BulldBfm, 

MATHIAS  KLEIN  &  SONS. 

81  W.Van  Buren  St.,  Chicago,  III. 


THOUSANDS  IN  USE. 

Motors.  Vi  h.  p.  to  100  h.  p. 

Dynamos,  1  k.  w.  to  75  k.  w. 

Hlgbeal  Quality.     Beuonabll  Price. 

THE  HOBART  ELECTRIC  MFG. CO. 

Tr.OY,  OHIO. 


THERMOPILES 


l!4  Vf'LTS 
IJ^AMPBRBS 

>r  ElfctroWtlc  ivnalysU,  charging  storage  batteries, 
iirid  >jth<;r  constant  current  requlrauieats.    Sj  Eacn> 

WAI.SH\S    SONS    &    CO.. 
.:G4  W^ashingrton  Street.  Newart,  N.  J. 


KE8TER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  FiUed  wltli  Flur. 
Requires  no  Acid. 

SAVES-HBOR-TIME-MOSEV. 

FLUX 


IJJ^ 


♦      I    I    Jill    '   -J     I     I    I    i    J 
acTuAu    size 
rATrMTBP. 

Send  for  Free  Samples. 
L.  F.  Mafiler  Co.,  R.  lOOS  Ctiemicaa  Bldg.. 
^  St.  Louis.  Mo.,  Oen.  Western  A^ent. 

KESTER    ELECTRIC    M'F'O    CO., 

«S  H.  UNION   STREET,       CHICAGO.   ILL 


Tlie  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTIiET  A^TD  JlTNCTIOlf  BOXES, 
SWITCHBOARDS,   PAJfiEt    BOARDS,   SWITCHES,   ETCr 

WTICi^,     NK'W    VOMIIrC. 


C\~.'A 


Edison  Battery 
Fan   Outfits 

The  reputation  o£  all  goods  bearing  the 
name  of  Edison  makes  them  desirable  lines 
to  handle.  Edison  Batterj-  Fan  Motor  out- 
fits are  as  good  as  their  name  and  dealers 
who  do  not  already  have  a  line  of  them 
should  write  us  for  Catalogue  Mo.  7  F. 

EDISON    MANUFACTURING   CO., 

~«      Factory,  ORANGE,  N.J. 


wuai 


NEW  YORK,  83  Cliambers  SI. 
CHICAGO,   304^  Wabash  Ave. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 

i  "QTAR"  INCANDESCENT 

t  ^  ■  '•'■       LAMPS 

*  =::^=::==z===^ 
* 

t 

* 

t 

* 


£  LONG  LIFE 

«  GUARANTEED  CANOLEPOWER, 

*  HIGHEST  EFFICIENCY. 

^(  . — 

^     MADB     EX    THE    MOST    SKILLED    V'OEKJIEN. 

t  STANDARD  ELECTRICAL  MFG.  J 
t  COMPANY,     :     Niles,  Ohio.  % 


^ESTIIN  Electrical  Ingtafflent  Co., 


Mm  tnstrmenisi 


These  Instruments  are 
con^l^uctcd  u  i>  o  n  the 
same  genernl  prin- 
ciple as  our  regular 
Standard  Portable  Direct 
Corrent  Voltmeters  and 
Ammeters,  hat  are  mnch 
larRer,  and  the  -worting 
part4  are  inclosed  in  a 
neatly  designed,  doat-pTOof 
caat-iroD  case  which  eSeot- 
iTelr  Bhlelds  the  laatm- 
inenta  trom  disturbing  In- 
flaenoee  of  oxteraal  mag- 
netic flelda. 


PiBis.  Fbance-E.  If   C^dlot.  12 


Waverly  Park,  NEWARK,  N.  J. 


Weston  Standard 

Portable  Direct  Beading 
Voltmeters  and  Millivolt- 
meters.  Ammeters  end  Mil- 
ammeters,  Wattmeters 
and  Voltmeters,  for  Alter- 
nating and  Direct  Cnrreat 
Oircuits. 

Onr  portable  iDstrnmeDte 
are  recognized  esstandards 
throQghont  the  civilized 
world. 

Our  Seal i- Porta bfe  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

The;  are  the  mosc  relia- 
ble, absolnte  standards  for 
,_,  _^       £-..     J     J  1..       1     *  J  laboratory  nee. 

Weston  Standard  Illuminated 

Dial  Station  Ammeter,         BORLlK-SaropeanWevtonEXeotvlcal 
Style  B.  XiKtrummt  Oo.,  RlttttverxMe  K<>.S« 

Rue  St.  Georges.  Xew'  'S'ork  Offlce-74  Cortlandt  St. 


-a:&£)v 


Pagoda  Wireless  Clasters 


Most  Efficient  and  Ciicapest 
Cluster  on  itie  Market. 

Coiubinei  the  adrautages  oi.lhe  Bei.J:t:ii;;L, 
Dale  and  similar  Oiusters  wl'.h  cue '.tenieii- 
doiis  redecliDjj  powers  of  "be  v.-;-ll-'-;uo\'.u 

PAQODA  SKADjt 


WRITE  rOK    PRIL'f 

lane  Gias! 

.  -SBCOND    ;  V. 

wesTSBK  01 
.    R.    LAN.- 

^oa  So'i: 
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TheElegtrig  StorageBatteryCo. 

PHILADELPHIA 

Cbloribe  Hccumulator" 


MANUFACTURER     OF     THE 

4< 


For    Central    Stations,    Electric    Railways,    Isolated    Lighting   and    Power   Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PRICE    LISTS    ANO    DESCRIPTIVE    BULLETINS    FORWARDED    UPON    REQUEST. 


SALES     OFFICES: 


PHtLADELrui/,  New  York,  Boston.  Chicago.  St.  Lorip.  San  Fbancisco,         Cleveland.  Canada,  Havana,  Cuba, 

Allegheny  .Ave.  100  Broad\\ay.  60  Slate  St.  Marquette  Bldg.         Wainwrlght  Bldg.  Rlalto  Uld^.  Citizens  Bldg.  Canadian  General  G.  P,  Greenwood,  Manager 

and  19tli  St.  Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


ALLEN-BRADLEY  ELECTRIC  CRANE  CONTROLLERS 


PATENTED 


Guaranteed     for    One    Year.        Three     months'    Free    Trial. 
No    Sparking.        No    Repairs.       Perfect    Control. 

AMERICAN    ELECTRIC    FUSE    COMPANY 


CHICAGO 


I L LIN  CIS 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:  CENTURY  •LD6.,  NEWARK,  N,  J, 

OVER  20,000 
MILES  IN  USE 

Highest  Award  Paris  Exposition,  1900, 
Buffali3,  1901 


CARBONS 

CONSUMERS  CARBON   CO 

LANCASTER,  OHIO,  U.  S.  A. 

Carbons  of  all   kinds  and  for  all   purposes. 


PUTINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


BAKER &OOIVIf»AIMY,  Inc. 

ARTISANS  IN  PLATINUM 

408-4I6-4I2-4I4  N.  J.  R.  R.  AVE.  NEWARK,  N.  J. 

New  York  Office:    120   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..— 

Akron  Electrical  Mfg  Co IS 

Allen  Company,  L.  B 13 

AUis-Chalmers  Company 2 

American  Battery  Co 14 

Amer.  Circular  Loom  Co.. .  1,  10 

American  Conduit  Co ;.1d 

Amer.  District  Steam  Co 15 

Amer.  Elec.  Fuse  Co 3 

Amer.  Electrical  Heater  Co..  9 

Amer.  EL  Telephone  Co 18 

American  Electrical  Works.. 13 
American  Stone  Conduit  Co.. 18 
Arnold  Elec.  Power  Station 

Co 17 

Automatic  Electric  Co 19 

Babcock  A;  Wilcox  Co 17 

Bain.  Foree 13 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 17 

Bamett  Company,  G.  &  H 24 

Beardslee  Chandelier  Jtfg.Co.— 

Berlhold  &.  Jennings 20 

Big  FourBoute.... 18 

BisseUCo.,The  F 4 

Bossert  Electric  Construction 

Co 1 

Brooks,  HallL 20 

Bryan-Marsh  Co ~ 

Bryan.  Wm.  H 17 

Buckeye  Electric  Go — 

Bullock  Elec.  Mfg.  Co 4 

Bushnell,  A 21 

Butterfleld.  J.  F 17 

Byllesby  i  Co.,  H.  M 17 

Byrne  Const.  Co.,  M.  P 17 

Central  Electric  Co 5 

Cent.  Stat.  Improvement  Co..  14 

Central  Tel.  &  El.  Co 18 

Century  Electric  Co 9 


Chicago  Die  &  Electric  Co.. . .  13 

Chicago  Edison  Co 4,  14 

Chic.  Fuse  Wire  &  Mfg.  Co...~ 
Chicago  Insulated  Wire  Co..— 

Cl}icago  Mica  Co 12 

Columbia  Incaud.  Lamp  Co..— 

Columbia  Mfg.  Co 21 

Columbus  Storage  Bat'ry  Co. — 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 3 

Coolidge  Co.. Marshall  H.  ....— 

Cope,  T.  J — 

Crawfordsville  Electric  Co..— 

Crescent  Co — 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company. . .  24 

Crouse-Hinds  Co 21 

Cutler-Hammer  Mfg.  Co 7 

CutterElec.A  Mfg.  Company  1 

D.  JfeW.  Fuse  Company — 

Dearborn  Drug  A  Chem.Wks.l6 

Detroit  Steel  Casting  Co 5 

Diamond  Meter  Company 4 

Dielectric  Manufacturing  Co.  7 
Dixon  Crucible  Co.,  Joseph..  16 

Driver-Harris  Wire  Co \ 

Duncan  Elec.  Mfg.  Co 33 

Dastin  Co.,  Chas.  E. 14 

Edison  Decorative  ■&  Minia- 
ture Lamp  Depanm't 12 

Edison  Mfg.  Company i 

Edwards  A  Co 13 

Egan,  J.  J 14 

Electrical  Engineerlnstttute.l5 

Electric  Appliance  Co  12 

Electrical  Recorder  &  Indi- 
cator Co         5 

Electric  Storage  Battery  Co..  3 


Electrician  Pub.  Company . ,  .23 

Faries  JIfg.  Co 4 

"For  Sale"  Advertisements..  14 
Ft.  Wayne  Elec.  Works,  Inc. .23 
Fostoria  Incand.  Lamp  Co... — 

Fowler,  John  H 20 

Fowler- Jacobs  Company 20 

General  Electric  Co 9 

General  Engineering  Co., The.  17 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co 6 

Gt.  WeBt.Smelt.  A  Refining  Co. - 
Green  Fuel  Economizer  Co.. 17 
Gregory  Electric  Company ...  14 


Hallberg.  J.  H 17 

Haller  Machine  Co — 

HartMfg.Co 7 

Hartford    Steam    Boiler   In- 
spection &,  Insurance  Co.... — 
Hartford  Time  Switch  Co ....  I5 
Hazard  Manufacturing  Co...— 

Hipwell  Mfg.  Co — 

Hobart  Elec.  Mfg.  Company.  1 

Hoffman,  G.  W u 

Holmes  Fibre-Graph.  Co — 

Bolopbane  Glass  Co 1 

Hornaday  &  Co. ,  J.  P 17 

Humphrey,  Henry  H 17 

Hunt  A  Co.,  Robt.  \\ ..; 17 

Illinois  Central  Ry 14 

lUinois  Electric  Specialty  Co.  18 
Incandescent  Electric  Light 

Manipulator  Company )5 

Indiana  Rub,  AIns.  W.  Co....  1 
India  Rubber  A  Gutta  Percna 

Insulating  Company 3 


International  Elec.  Meter  Co, 14 
International  TeL  Mfg.  Co. ...  19_ 

Jackson,  D.  C.  A  W.  B 17 

Jeffrey  Manufacturing  Co 16 

Jewell  Electrical  Inst.  Co — 

Johns-Manville  Co.,  H.  W 23 

Kartavert  Manufacturing  Co. — 
Kellogg  Switchboard.  A  Sup- 
ply Company 10,  21 

Kester  Elec.  Mfg.  Co 1 

Klein  A,  Sons,  Mathias 1 

Kohler  Brothers 17 

Kuhlman  Electric  Co 1 


Fox?    Ol^eifliiifled    XuclesK    of 


Leather  Preserv.  M.  Corp 17 

Leffel  A  Co.,  James -. 16 

Lewis  Lumber  A  Mfg  Co. ...21 
Lindsley  Brothers  Company.. 20 

Loud's  Sons  Co. ,  H.  M — 

Machado  A  Roller 7 

Maltby  Lumber  Company ....  21 

Manhattan  El.  Supply  Co 14 

Manross,  F.  N.. — 

Marinette  Gas  Engine  Co 16 

Matthews  A  Bros.,  W.N 13 

McLennan  A  Company,  K..  .,12 

Mechanical  Appliance  Co 17 

Mica  Insulator  Company — 

Michigan  College  of  Mines..  15 

Miller  Electric  Co — 

Minnesota  ElectricOo 18 

Miscellaneous  Advs 14 

Monon  Railroad..,,^ 15 

Moon  Mfg.  Co.,  The '. — 

>Iorrison  Lbr.  Co.,  J.  W 21 

Mueller  Company,  William.. 21 

Munsell  A  Co..  Eugene... 12 

National  Electric  Co 8 

National  Elec.  Signalling  Co.— 
National  India  Rublwr  Co 1 


New  England  Butt  Co 18 

Newgard  A;  Co.,  Henry 24 

New  York  Cent.  Ry 15 

New  York  Ins.  Wire  Co 13 

Northern  Elect']  Mfg.  Co ....  12 
Norton  Elect'!  Instrument  Co.— 

Ohio  Valley  Glass  Co 21 

Okonite  Co.,  The 1 

Olds  Gasoline  Engine  Works.  16 

Pacific  Coast  Pole  Co 16 

PageAHill  Co 21 

Para^gon  Fan  A  Motor  Co — 

Pardridge  Shade  &  Refl.  Co.  .— 

Pass  &  Seymour,  Inc — 

Phelan,  D.  W 21 

Phillips,  Eugene  F IS 

Phillips  Insulated  Wire  Co... 13 

Phoenix  Glass  Co — 

Phosphor-Bronze  S.  Co 16 

Pignolet,  L.  M 12 

Pittsburg  A  L.  S.  Iron  Co.... 20 

Plume  A  Atwood  Mfg.  Co 9 

Porter  Cedar  Company 
Pratt  Institute 


Reisinger,  Hugo 

Reynolds  El.  Flasher  Mfg.Co. 

Roebling's  Sons  Co.,  J.  A 

Rose  Polytechnic  Institute... 
Ruebel-Schwedtmann- Wells.. 


20 
15 
7 
13 
.  f> 
.15 
.17 

Safety  Ins.  Wire  A  Cable  Co..  1 

Sargent  A  Lundy — 

Schott,  W.  H 11.17 

Seaman,  J.  H 7 

Seaman  &,  Co..  W.  S 18 

Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co.. ..12 

Speer  Carbon  Co — 

Sprague  Electric  Company...  12 
Squire  Electric  Co — 

See    P^ife    O* 


Standard  Elec.  Mfg.  Co 1 

Standard  Underg.  Cable  Co...  ,— 
Standard  Vitrified  ConduitColS 

Stanley  Instrument  Co 7 

Stanton,  LeRoy  W .  17 

State  Univ.  of  Iowa 15 

Sterling  A  Son.  W.  C 21 

Sterling  Electrical  Mfg.Co...  I3 

Sterling  Varnish  Co.,  The 18 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 19 

Sturtevant  Company,  B.  F...24 

Thompson,  S.  E 21 

Tod  Company,  William 16 

Torrey  Cedar  Company 20 

Trumbull  Elec.  Co — 

Turner  Brass  Works — 


Union  Electric  Mfg.  Co 12 

Valentine-Clark  Co.,  The — 

Varley  Duplex  Magnet  Co.... 1 8 
Vulcanized  Fibre  Company.  .24 


WabashR  R 

Wagner  Electric  Mfg.  Co 

Walsh's  Sons  &  Company 

Warren  Elec.  Mfg.  Co 

.Wesco  Supply  Co 

Western  Electric  Company. . . 

Western  El.  Supply  Co ■ 

Western  Lumber  A  Pole  Co..; 
Westinghouse      Electric      A 

Manufacturing  Co 

Weston  Electrical  Inst.  Co. . . 

Wilmerding,  C.  H 

Wisconsin  Central  Ry 

Woolley  Fdy.  A  Mach.  Wks.. 

Worcester  Con:  pany,  C.  H 

Yesbera  Mfg.  Co 

Yost  EJectrlc  Mfg.  Co 
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REMEiMBER     THE      NAME     AND     BUY     THE    BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING    RIGID  CONSTRUCTION    NOISELESS 


dp- 


CALL  AND  SEE  THEM  OR  WRITE  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


Bollock  Electric  Manufacturing  Co. 


CINCINNATI,  OHIO,  U.  S.  A. 


Type  N  BullocK  upen  Motor 

Especially  adapted  for  driving 
machinery  requiring  variable 
speeds  using  the  BULLOCK 
Multiple    Voltage    System. 


FARIES 

FIXTURES 


Shades 

Brackets 

Clusters 

Porta^bles 

Ca^nopies 

Chandeliers 

Nozzles 

Fittings 

Ca..stings 


a.re  UNIVERSALLY 
USED 

I 

Catalog  Mailed  on  Application 

PARIES  MFG.  CO. 

DECATUR.  ILL. 


(See  western  Electrician, 
June  18.  1904.) 


"SECURITY" 

AUTOMATIC     TIME     SWITCH 

Prices  $7.00  to  $9.50 

Show  Window  Lighting  is  one  of  the 
advertiser's  opportunities.  A  "Security" 
Switch  automatically  cuts  out  the  current 
at  the   proper  time  and  stops  expense. 

These  features  appeal  to  consumer. 
Dealers  and  Central  Stations  will  do 
well  to  get  our  folder  119  W.  E. 

The  F.  Bissell  Company 

Manufacturers  and  Jobbers  of 
EL.ECTRICA1.    «OODS 

226-228-230  HURON  STRBBT 

Toi,Ri>o.  O. 


TYPEB. 


SCHEEFFER  INTEGRATING 
WATTMETER 

Type  E  for  Alternaling  Currant  Type  f  lor  Direct  Currefit  Circuits 

DUST  AND  BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  I'AkTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TYPEF, 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERMATIHa  CURKEMT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  OURREMT. 
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YOU  GET  MORE  FEET  PER  100  LBS. 


f>^ 


OF  I.  X.  L.  WEATHER=PROOF  WIRE 

than  you  get  of  any  other,  owing  to  the!f^^"'^''I!f'™"t 

compact  insulation.  \  ^o,^^ 


SEND  FOR  SAMPLES  AND  PRICES. 


(!Spjtlntl  €lwWrCimt|Riug, 


GENERAL 

SAIES 

AGENTS. 


264=266-268=270  FIFTH  AVENUE, 
CHICAGO. 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


MAIN  OFFICE  AND  WORKS 


Bare 

Copiier 

Wire 


TRENTON,  N.  J. 


-AGENCIES    ANB    BRANCHES- 


r  Tiifc  Chlcaga  Cleveland  tin  Francisco  Phlladelphli  Allantt 


STEEL 

CASTINGS 


-FOR- 


Dynamos  and  Motors 

We  manufacture  a  Steel  that  far  excels  any- 
thing now  in  the  market  for  Electrical  Work 

WRITE  US  FOR  CHARTS  AND  PRICES 

DETROIT  STEEL  CASTING  GO. 

DETROIT,  MICH. 


W.  E.  FAN  MOTORS 


Catalogue  on  Request 

DESK,  BRACKET  and 
CEILING  STYLES 

ALL  VOLTAGES 
ALL  CIRCUITS 


Olestern  electric  Company 

Cftlcago  new  VorR 

Saint  Couts  Denver 

Pbiiadeipbia  Kansas  eity 

Pittsburg 

San  Trancisco  einciitnatl  Saint  Paul 

(California  Electrical  Works)       (Standard  Electric  Company)       [American  Electric  Company) 


THEY   ARE   ABSOLUTELY 


Electrical  Recorder  &  Indicator  Company's 

VOLTMETERS  AND  AMMETERS 

WATOH  FOR   THEIR  PIOTURES THEY  ARE  GOOD   LOOKING 

ELECTRICAL    RECORDER    &    INDICATOR    CO.,        PONTIAC    BLDC,    CHICAGO,    ILL. 
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Complete 
Storage 
Battery 
Plants 


Railway  Line  and  Regulating 
Isolated  and  Train  Lighting 
Central  Lighting  and  Power 
Electric  Vehicle  and  Telephone 


aOULD  COUNTER  B.  M.  P.  BOOSTER  SYSTEMS 


Sales 


Offices 


NEW  YORK.  I  W.  34th  Street. 

BOSTON,  89  State  Street. 

CHICAQO,  The  "Rookery." 

SAN    FRANCISCO,    Century    Electric    Co. 


WORKS  :    DEPEW,  N.  Y. 
Bulletins. 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AdJnaterB.  Cord. 

Crescent  Co. 

Incandes.  El.  Lt.   Manip,  Co. 

Seaman.  J.  H. 
AdjuNtera,   Inc.  I^anipn. 

Inc.  El.  Lt.   Manipulator  Co. 
Anchors    (Tel.  &  Tel.) 

Mattht;ws  A  Bro.,  \V.  N. 

Crouse-IIinds  Co. 
Aiiuunclators. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
BatterieH   and  Jars. 

Bissell  Co.,  Tbe  F. 

Central  Electric  Co. 

Columbus  Storage  Battery  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wp-sco  Supply  Co. 

Westera  Electric  Co. 

Wtsiern  Elec.  Supply  Co. 
Bt-llN.    BuzzerM,   Btc. 

Central  Electric  Co. 

tdwards  ACo. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt   DreHMiuK^. 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 
Bfltlni;. 

Leather  Preserver  Mfg.  Corp 
Blutvem. 

Sturtevant  Co.,  B.  F. 
Blow   I'IpeH. 

Turner  Brass  Works. 
Boiler   Coiii|»oaii<la. 

Dearborn  Drug  A  Chum   Wks. 
Boilerfl. 

Babcock  &  Wilcox  Co. 
DnokH.    Electrical. 

Electrician  Publishing  Co. 

Drake  A  Co..  F.  J. 
DootliH.  Teleplione. 

Seaman  A  Co.,  W.  S. 

Yesbera  Mfg.  Co. 
BracketB. 

Varies  M  fg.  Co. 
Braiiliefi. 

Central  Electric  Co. 

tlobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphile  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Caltle   Hnnpfers. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables) 
Canopiee. 

Faries  Mfg.  Co. 
Cnrbona,    P  o  i  n  t  m   and 

Platen. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appl  lance  Co. 

National  Carbon  Co. 

Relslnger,  Hugo. 

Speer  I'urbou  t'o. 

Wesco  Supply  Co. 

Western  Elec.  Supply  f-O. 
Cnntlnsrn. 

Detroit  Steel  Casting  Co. 

Fariu-i  Mfg.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 
Cbatnfl. 

Jeffrey  Mfg.  Co. 
Chandeliers. 

Faries  Mfg.  to. 
Circuit    ilreakcrn. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Western  Electric  Company. 

Westinghouse  El.  A  Mfg.  Co. 
CtuKterH. 

Faries  Mfg.  I 'o. 
ClutcbeH,    Klectrlcnl 

and    Mccbanlcal. 

Akron  Electrical  Mfg.  Co. 
Coat    and    Anben    Hand- 
line   Machlnerx* 

Jeffrey  Mfg,  Co. 
Colin  and  Majcnetn. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 


Commutator  Compound 

Allen  Co.,  L.  B. 
Egan.  J.  J. 
McLennan  A  Co..  K. 

C'ommatator  Trains  De- 
vice. 

Akron  Electrical  Mfg.  Co. 

Condnlt  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Sprague  Electric  Co. 
Standard  Vitrified  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    nnd    Elec- 
tric   Llsht   Plants. 

Bullock  Rl.  Mfg.  Co. 

C roc ker-W heeler  Co. 

Ft.  Wayne  Elec.  W'ks.  Inc. 

General  Electric  Co. 

National  Electric  Co. 

NorthernElectrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

W^estinghouse  El.  A  Mfg.  Co. 
Controllers,  Crane. 

Amer.  Elec.  Fuse  Co. 
CroHB-Armfi,     Pins     and 

Brackets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Lewis  Lumber  A  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
■   Western  Elec.  Supply  Co. 

Cnt-Onts  and  STvltcbes. 

BissellCo.,The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hlnds  Co. 
Cutter  Elec.  A  Mfg.  Co.     . 
Electric  Appliance  Co. 
1 1.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co- 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  Ei.  A  Mfg.  Co. 

Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 
Bissell  Co..  The  F. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Dusiin  Co.,  Chas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. . 
Sprague  Electric  Co. 
Slow  Manufacturing  Co. 
Sturtevant  Co..  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Economlrers,    Puel. 

Green  Fuel  Economizer  Co. 
Electric    Hoatlna:   Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 


Electric    RallTTays. 

Crocker-Wheeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Electrical  and  Mooltan- 
Ical    Enelneera. 

Arnold  Elec.  Power Stafn  Co. 
liakfr  A  Co.,  W.  E. 
Bryan.  Wm.  H. 
Bultertield.  J.  F. 
Bylleshv  A  Co..  H.  M. 
Byrne  Const.  Co..  M.  P. 
General  Engineering Co.,The. 


Hallberg,  J.  H. 

Hornaday,  J.  P.  A  Co. 

Humphrey,  Henry  H. 

Hunt  A  Co.,  Robt.  W. 

Jackson,  D.  C.  A  W.  B. 

Kohler  Brothers. 

Newgard  A  Co.,  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Schwedtman,  Wells. 

Sargent  A  Lundy. 

Schott.  W.  H. 

Squire  Electric  Co. 

Stanton.  LeRoy  W. 

Wilmerdins.  C.  H. 
Electrical  Instruments. 
(Recording  and  Testing.) 

BissellCo.,  The  F, 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mlg.  Co. 

Electric  Appliance  Co. 

Electrical  Recorder  A  Indi- 
cator Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Plgnolet,  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro-l'latine  Mach'y 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  Gas  and  Gaso- 
line. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  Mach.  Wks. 
Engines,    Steam. 

A  Ills-Chalmers  Company. 

Amar.  Diesel  Engine  Co 

Hustin  Co.,  Chas.  E. 

Sturtevant  Co.,  B.  F. 

Tod  Co..  Wm. 
Fans    and    Ean    Motors. 

Central  Electric  Co. 

Crocker-Wheeler  Company'. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co.     ' 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  C0..G.  A  H. 
Fittings. 

Faries  Mfg.  Co. 
Flxtares,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 
Flasbers. 

Bissell  Co..  The  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forfi^es. 

Sturtevant  Co..  B.  F. 
Fuses  and  Fuse  "Wire. 

Am  r.  Elec.  Fuse  ('o. 

Blssell  Co.,  The  F. 

Central  Electric  Co. 

Central  Tel.  A  El.  Co 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Company. 

lOlectrlc  Appliance  Co. 

Johns-Manville  Co.,  H.  W\ 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co". 
Globes,    Reflectors    and 

Shades. 

Fostoria  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophanc  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phfenlx  Glass  Co. 


Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Flbre-Graphlte  Co. 

XxxdesK.    of 


Heatiner    (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heating:    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders^  Inc.  Lamps. 

Incandesent   Electric    Light 
Manipulator  Co. 
Inspection  &  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insnlatiner  Machinery. 

New  England  Butt  Co. 
Insulators  and  Insulat- 

ias   Materials. 

Akron  Electrical  Mfg.  Co. 

American    Electrical   Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johns-Mahville  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo. ,  Eugene. 

National  India  Rubber  Co. 

New  York  lusulated  Wire  Co. 

Ohio  A'alley  Glass  Co. 

OkonlteCo.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Klectrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitritied  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Junction   Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
liamps.  Arc. 

BissellCo.,  TheF. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hipwell  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
I^amps,  Incandescent. 

BissellCo.,  The  F. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  SupplyCo. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Ijanxps,     Incandescent—* 

Replacers  &  Cleaners. 

Inc.  EL  Lt.  Manipulator  Co. 
Letters.    Metal. 

Haller  Machine  Co. 
Llffbtnlne   Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  W^avne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Western  Electric  Co. 
Linemen*s   Clintbers. 

Klein  A  Sons,  Mathlas. 
Magnet  'Wires. 

(See  Wires  and  Cables.) 
Mechanical   Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
MlnlnK  Am»arnf ns.Elcc* 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Go. 
•    Western  Electric  Co. 

Wesilnghouse  El.  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 


Nippers  and   Pliers. 

Klein  A  Sons,  Mathlas. 
Slovoitles,  Glass,   Elec. 

Ithaca  Elect!  Novelty  Co. 
Nozzles. 

Faries  Mfg.  Co. 
Paints. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Foree. 
Phosphor    Bronxe. 

Phosphor  Bronze  Sm.  Co.Ltd . 
PI  atinum,     M'^  i  r  e     and 

iSheet. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthold  A  Jenninga. 

Brooks,  Hall  L. 

Bushnell,  A. 

Columbia  Mfg.  Co. 

Coolidge  Co.,  Marshall  H. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lewis  Lumber  A  Mfg.  Co. 

Lindsley  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Lumber  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Paciflc  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. 

Thompson.  S.  E. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Western  Lumber  A  Pole  Co. 

AVorcesterCo.,C.  H. 
Polish   (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Faries  Mfg.  Co. 
Power   Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re- Winding:— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Miller  Electric  Co. 

Northwestern  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'I  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg,  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Rods.  Conduit. 

(■ope,  T.  J, 
Seliools  nnd    Colleges. 

Electrical  Engineer  Inst. 

Michigan  College  of  Mines. 

Pratt  Institute. 

Rose  Polytechnic  Institute. 

Stale  Univ.  of  Iowa. 
Secon<1-Hand  Mach'y. 

Bissell  Co  ,  The  F. 

Cent.  Stat.  Improvement  Co. 

DustinCo.,Chas.  E. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Northwestern  Electric  Co. 

Walsh's  Sons  A  Co. 
Shades,  Lauii>. 

Faries  Mfg.  t.'o. 
Sheet    Brass    &   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Sicrns.   Electric. 

Haller  Machine  Co. 
Sockets  A  Receptacles. 

Pass  A  Sevmour. 

Yost  Elec.  Mfg.  Co. 
Solderlni;    Sticks,    Salts 

and    Paste. 

Allen  Co.,  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Spealclne   Tabes. 

Central  Electric  Co. 

ICdwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Wester    Elec.  Supply  Co. 

!$perinltleN.   Eleetrlcnl 
Mfrs.  and    Deslfrners. 

Haller  Machine  Co. 

See    JP^g:o 


speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Storaere   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Elec. 

BisseU  Co.,  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
AVesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Sivitchboards. 

BissellCo.,  TheF. 

Crouse-Hinds  Co. 

Gen,  Incan.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Sn-ltcb- 
boards. 

American  El.   Telephone  Co 
Automatic  Electric  Co. 
BissellCo.,  TheF. 
Central  Electric  Co. 
Central  Tel.  A  EI.  Co. 
International  Tel.  Mlg.  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co..  The. 
Murdock  «  Co.,  Wm.  J. 
National  Elec.  Signalling  Co. 
Stromberg-CarlsonTel.  M.Co. 
Wesco  Supply  Co. 
W^esteru  Electric  Co. 
Western  Elec.  Supply  Co. 

Time  Switches. 

Bissell  Co  ,  The  F. 
Hartford  Time  Switch  Co. 

Tools. 

Klein  A  Sons,  Mathlag. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

W^esco  Supply  Co. 

Western  Electric  Co. 

Westwn  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Tnr1>lnes.    Steam. 

AUis-Chalmers  Co. 

General  Electric  Co. 

Westinghouse  EI.  A  Mfg.  Co 

Turbines  Water  Wheels 

Leffel  A  Co.,  Jas. 
Varnishes, 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 
Vulcanljced   Fibre. 

Vulcanized  Fibre  Co. 
TVIreless  Tel.  App'tus. 

Clark  Wlrel.  Tel.  ATel.Co.T.E 

National  Elec.  Signalling  Co 

^Vires  A  Cables— Mas- 
net  Wires. 

American  Electrical  Works. 
Blssell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
CrescentTns.WireACble .  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  WlreCc. 
OkonlteCo.,  The.  - 
Phillips,  Eugene  V. 
Phillips  Insulated  Wire  Co 
Roebling's  Sons  Co.,  J.  A. 
Safety  Ins.  Wire  A  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 
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HIOHEST       grade:        IMUEFiNOE:PtO 

O  AIRBON3 

BEST  LIGHT  :^^^^^      LONGEST  LIFE 


STEADIEST  LIGHT 


LEAST    DUST 


•TRADE    MARK' 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  In  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current  consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


#^ 


cTralie 


•  iJIarfe 


®IjP  Ifart  Hfg.  (Ea.,  ?^artfnrb.  OInnn. 

^em  gnrk  Soston  ffilfiraBn  STunittto.  ®nL 


Actual  size.    Patented. 


CROWN  CORD  ADJUSTER 

BEST  AND  SIMPLEST.  MADE  OF  HARD  RUBBER. 

No  Slip,  No  Abrasion,  No  Removing  socket.  Easily  attached 
Price  $4.00  Per  Hundred,    liberal  Discount  to  the  Trade. 

Sample  Free. 
J.  H>  SEAMAN,  I  75  Dearborn  St.,  Chicago 


THE 


'TtlArTYPE 


DIam.ofbody.  6ln.,  of  base  flange  7K In. 

MACHADO    & 

BROADWAY,  NEW  YORK  CITY,  N.  Y., 


"I.  P. 
DIRECT-CURRENT 

INSTRUMENTS 

Are  winners.  Scales  are 
equally  divided,  indications 
are  dead  beat,  high  range  am- 
meters have  separate  shunts 
and  the  cases  are  of  heavy 
polished  brass. 

Prices  are  right,  the  list 
figure  for  the  meter  illustrated, 
for  instance,  being  $16.50, 

WRITE  FOR  DISCOUNTS  TO 


-tt 
* 

*    203 


ROLLER, 

Or  Your  Nearest  Supply  House. 


NA/.    D.    F»AIINX. 

A   PERMANENT   INSULATINQ    PROTECTION    FOR    WOOD    OR    METAL. 
A  quick  drying,  moisture^proofing,  black  paint.    An  elastic  anti-rust  coat- 
lag,    A  jet  black  finishing  paint,  efficient  and  not  expensive. 
Write  for  "Data  on  lasulatio;  Materials." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


STANLEY  RECORDING  WATTMETERS 


FOR     ALTERNATING     CURRENT     CIRCUITS 


IM 


MRUS 


NO  JEWEL  WEAR  FROM  HAMMER  OR  SIDE  THRUST.       CLASS  OR   METAL   COVERS-SECOND  ALONE   TO  THE 

STANLEY    MAGNETIC    SUSPENSION    WATTMETERS 

— —  Send  for  Bulletins  and  Information  About  Meters  to ~~ 

NL.EY     IIMS-TRUIVIEIM-r     CO.,    Orea-t   Bar-ringr-ton.    IVIass.,   \J. 


tllES  IGENTS I 

MfiBoarl,  Kansa.,  Arkansas, 

FKAKK   ADIHS   ELECTRIC  COHPMT, 

St.  Louis. 


EDROFEiN  OFFICE,  23  BOULEVABD  DES  ITALIENS.  PARIS,  FRANCE. 
Callforaia 


Colorado,  Idaho,  Montana.  Wyoming,  Nev 

Mexico,  Utah, 

HEHDRIE-BOLTHOFF  MFG.  AND  SUPPLY  CO.. 

San  Francisco. 


Oregon,  Vashlntfton,    Sevada, 

BIOOKS.FOLLIS  ELtl'CTRIC  CORP. 
San  Francisco. 


Mexleo. 

VICTOR  M.  BRASCHI  i  COMPlinr, 

Mexico  City. 
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National 
Electrical  Machinery 

Built  in  Capacities  up  to 

1,500  K.  w. 
For  Lighting,  Power  and   Railway  Service 


1000  K.  W.   ROTARY   CONVERTER   FOR  STREET   RAILWAY   SERVICE. 


See  our  exhibit  at  the  Louisiana  Purchase  Exposition 
and  the  National  1,500  K.  W»  Alternator  in  operation, 

^ Write  for  Catalogues, 


National  Electric  Company 

N.W  York:  ,35  B,..dw.y  q^„^„|  g^,^^    o,„^  ^„j  ^^.^  Cl.l,.io:  Old  Colo.y  Bldt. 

Charleston,  W.  Va.:  Agnew  Electric  Co.  ^  Kilbourne 

pICo^Z^Tco'""  "'*  MILWAUKEE  S„....ndS.„P„„.,.„|^^_.nd_^^ 
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DO   NOT  DELAY  S?l  " 


Pillsbury  A.  C.  Ceiling  Fans 

They  will  stir  more  air  than  any  other 
alternating:  current  Ceiling:  Fan  on  the  market.- 
THE  PRICE  IS  RIGHT. 


MANUFACTURED 
BY 


CENTURY  ELECTRIC  CO. 


1007'9-n  LOCUST  STREET, 


ST.     LOUIS,    MO. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN  PUBLISHING  COMPANY, 

610  MarqueHe  BIdg.,  CHICAGO. 


We    Confine    Ourselves 
Strictly  to  Electric  Heating. 

DO    NOT   00    INTO    SIDE    LINES. 

AMERICAN  ELECTRICAL  HEATER  CO. 


DETROIT,    MICH. 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Remember  these  rods  bave  ao  lost 
motioD. 

These 'Coupliags  are  of  Steel  and 
are  made  in  the  best  possible  manoer. 


Write  for  list  of  persons  using  tnese 
rods — 26,000 sold  since  May  tQo2.  Made 
ID  3  ft'.'and  4  ft.  lengths. 

Price.  3  It.  75  cents,  4  ft.  85  cents. 

Patented  February  34,-1903.    - 


T.    J.     001 


3244  Berth  Fifteenth  Street 


PHILADELPHia,   PO. 


Sheet  Brass,    mi   Tampan 

Brass  and  Bronze  Drill  Rods 

Brass    and    Copper    Wire 

German  Silver  Sheet  and  Rod 
Brazed  and  Seamless  Tubing 


Fgif/o   BfSnd    '^'"""'  fl'ets  and  Burrm 


Bfa^a    Escuichean    Plna 


Dmm^^^     Oii44^      Desk  Marrow,  Broad  MIddIa, 
"'^****     PMt«*y    Ball  TiRped  and  Watap  Clomat 


I    Brass  and  Iron  Jack  Chain,  Brass  Safety  Chain,  EtCm 

I  Catalaguaa  an  Application 

I       THE  PLUME  &  AT  WOOD  MFG.  GO. 

J     Mew  York  Boston  San  Francisco  Chicago 

l—imii        mill     III  III    I       nil  '   i  "'  •"  


^^  ^5*  ^^  c5*  (^*  t^  ^*  c5*  ^*  t^  t^  Cff*  t^  t^  t^  t^  Ci5*  ^*  t^  t5*  c^  t^*  <^*  t5*  ^*  <<5*   c^  t^  t^  r^  t^  i^  ^^  f^  '^^  c5*  ^^  t^*  '^^  c5*  ^*  t^  c^  t^*  f^    t?*  t.5*  ^^  ^*  i^  c^*  t?*  t^*  ^^  t^  t?*  4^  t^  ^*  ^^  Iff*  t^  c^  ^*  c^  tff*  ^^  ^*  *^  t^  ^S^ 


9, 


Edgewise  Wound  Enclosed  Arc  Lamps 

FOR  ONE  HUNDRED  AND  TEN  VOLT  DIRECT  CURRENT  SERVICE 

Embody  the  latest  features 
of  Arc  Lamp    manufacture. 

INDESTRUCTIBLE. 
PERFECT  REGULATION. 
PERMANENT  ADJUSTMENT. 
COMPOSED  OF  FEW  PARTS. 
SIMPLICITY  AND  RIGIDITY  OF  CONNECTIONS. 
Write  for  further  information. 

GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


Chicago  Office;  Monadnock  Block. 


Sales  Offices  In  All  Large  Cities. 


jp :?  :P  KjpjT.je'K  »P  ;p  *■  JS'J^JPK' *":«' K" »?  jp  »P »?  J?  »p  »?■  jp  »?'*■*■>?  ^p »?  »?^  ;«•??»?  »p  »p  »p  r  J? 
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IMPORTANT  NOTICE 


TRADE     B  * 


REOISTtREO 


CANVAK  JACKETS  rON  INSULATED  WIME  A  CABLES 


-ELECTRODucT-  Chelsca,  Mass.,  July  2nd,   1904. 

Gentlemen: 

Our  attention  has  been  called  to  certain  reports  that 
have  been  recently  circulated,  evidently  with  malicious 
intent  with  reference  to  an  alleged  action  of  the  Under- 
writers in  condemning  "Circular  Loom."  We  cannot 
believethat  any  of  our  trade  will  be  misled  by  these  libelous 
statements.  But,  may  we  not  ask  that  you  kindly  refer  to 
the  list  of  approved  appliances  published  by  the  Under- 
writers, April,  1904,  in  which  you  will  find  our  material  has 
the  full  sanction  of  the  Bureau  ?  All  appliances  included 
in  this  little  pamphlet  are  recommended  for  use  by  the 
Underwriters  and  it  will  be  apparent  to  you  that  our  name 
would  not  be  upon  its  pages  unless  "Circular  Loom"  met 
the  requirements. 

We  have  recently  taken  this  matter  up  with  the  Bureau 
and  have  been  assured  that  our  material  has  not  been 
condemned  and  that  when  installed  in  conformity  with  the 
rules  laid  down  by  the  national  code,  it  is  accepted  by  the 
various  bureaus  throughout  the  United  States,  andinvori' 
ficaiion  of  this  siaiemeni  you  are  ai  liberty  to  cont' 
municaie  with  the  Electrical  Bureau  of  the  National 
Board  of  Fire  Underwriters,  67  East  21st  St,,  CIticago. 

Yours  verv  truly, 

AMERICAN  CIRCULAR  LOOM  CO. 
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Central  Staction 
Hearting  PleLnts 

THE  SCHOTT  BALANCI^D  COLUMN 
HOT  WATER.  SYSTEM 

No  Back  Pressure.    No  Noise, 

Perfect  Circulation.     Greatest  Capacity. 

Absolute  Regula.tion 


THE  SCHOTT   REGULATED 
^   STEAM   SYSTEM    ^ 

Auton\a.tic  Va.cuum  Circulation.    Grea.test  Pipe  Line  Capacity. 

Le&st  Ba.ck  Pressure.  Highest  Ecorvonny. 

Absolute    Regulation. 


cSSs^ 


W.  H.  SCHOTT 

Engineer 

12184221  MoLrquette  Building.  -        CHICAGO 

Designer  a^nd  B\iilder  of 

CervtraJ  Sta^tion  Hea.tirig.  Gews,  Electric  Light  a^nd  Power  Pl&nts 
WATERWORKS  SYSTEMS         ELECTRIC  RAILWAYS 
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WE  HAVE  OVER   135,000 

ADAMS-BAGNALL  ARC  LAMPS 

IN    OPERATION 

These  cost  our  customers  from  $1.00  to  $2.00 
more  than  ibey  could  have  bought  others  tor. 
There  must  have  been  a  reason  why  they  paid 
us   more.      Think  It   over    .: 

Pittsburg,  Washington,  St.  Louis,  Baltimore, 
Kansas  City,  Grand  Rapids,  Dayton,  and 
a  hundred  other  towns,  are  lighted  by  Adams- 
Bagaall  Arc    Lamps.      Is  yours?       .•» 

ELECTRIC  APPLIANCE  CO. 

ELECTRICAL     SUPPLIES 
CHICAGO 


WE    PUT    THE    MICA    POOL 
OUT    OF    BUSINESS! 

CHICAGO  MICA  CO. 

VALPARAISO,    IND. 


MICA 


Of  all  Qualities,  in  any 
Form   at  Lowest  Prices 

Eugene  Munselhin  Co. 

New  York  and  Chicago 


INSULATIONThatis 

Micanite,  Linotape,    M.  I.  C.  Compound,   Empire 
Cloth    and    Paper.       For    Years    the    Standard. 

MICA   INSULATOR    CO.,    ORIOINATORS, 

IMSVM/     YORK     and     CMIICAOO. 


Not  a  Luxury 

Fans  are  a   necessity. 
We  sell 

Desk,  Wall  and  Ceiling 

styles  for  all  voltages 
and  currents. 


Write  for  our  1904 
bulletins. 


THE  WESCO  SUPPLY  CO. 

■•  Everything  Electrical"  ST.  LOUIS,  U.  S.  A- 


Northero  Crane  Motors 


Best  because  desigoed  and  built  for 

the  service.  Simple,  sturdy,  compact. 

Bulletin  No.  2532 

Northern  Electrical  Mfg.  Co. 

Engineers        Manufacturers 
Madison,  Wis.,  U.  S.  A. 


Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  ot  sU 
kinds.  Send  for  catalogue  and  discount!. 


Motor  Starter  with  Automatic  Release. 
Manufactured  under  our  own  patenti. 


UNION     ELECTRIC     MFC.     CO., 

Milwaukee,   Wis. 


Wa».rrerv 


Alternator 


Acme  o! 
Electrical    Perfection 
Mechanical  Simplicity 
Regulation  Efficiency 


We  Guarantee  What  We  Sell 


Sell   What    We    Guarantee 


"plflENl^TIIIC^Q.© 


Sandusky,  0> 


VOLT -AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Giounda,  etc. 

BBLIABLB.       ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortltndt  St,  NEW  YORK,  N.  T. 


Electric  Heating  Apparatus 

■  END  ron  a2>PAaE  caTALoauc. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


l!V!ii.,,^„'ki:>'VM,l^ 


^    Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  ProvenI  Sparking. 
Villi  keep  the  Commutator  In  good  condition  u*  prevent  (uttlng.    Absolutely  will  not  gum  tha  bmhes. 
lOc.  per  stlelt.   aS.OO  per  a«Een     Send  50e.  far  trial  stick. 

TOE  SALE  BY  ALL  StJPPLT  HOUSES  OR 

K.  Mclennan  &  co., 


ELECTRIC 

FANS 


Nole  Mannfhctnrerfl, 

Room  411  Inttr  Ocean  Btdg.,  130  Dearborn  Street 


CHICAGO 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 

all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Oenerat  Electric  Company,  Harrison,  N.  J. 


THE  POPULARITY 

of  our  fans  is  due  to  their  su- 
perior design  and  construction. 
They  have  been  imitated  many 
times,  but  never  equaled. 

Write  for  Catalogue 
No.  308H 

SPRAQUE 

ELECTRIC  COMPANY 

General  Offices : 

527  West  34th  Street,  New  York. 

Chicago  Office :    Fisher  Bldg. 
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FRANK  N.  PHILLIPS.  Pucsident. 
C.  H.  WAOENSEIL,   TREASUnCH. 


eUQCNE  F.  PHILLIPS. 

CCNCHAL  MaNAOCR. 


E.  ROWLAND  PHILLIPS,  Vicc-PSI*. 
C.  R.   REMINGTON,  Jn..  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PBOVIBEISCE,  K.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Tork  Store,  "W.  J.  Watson,  26  Cortlandt  St. 
CmcAQO  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


STcnUNG    SPECIAL 


DO   YOU  ? 


BU  Y_  LAMPS-OR^BUV     CANDLE      POWER 

^^   ^(THIS  LAMPi      ^^       - 


THE  STEhUNG  electrical  MANUrACTURING  CO. 

Ntw  ronn.  H.  T.  WAnniN,  o.  chicaoo.  ilu 


RtOULAR      TVPC 


BiCVUGIH 


IVI 

GUY   ANCHORS 

HOLD 
l»  O  L-  E  S 


STRAIGHT,    VERTICAL,    RIGID,    FIRM. 

SCREW   THEM    IN-THAT'S    ALL. 

W.  N.  MATTHEWS  &    BROTHER 

DIS  TRIB  UTERS 

603    GARIETON    BLOG.,  -  -  ST.  LOUIS,  MO. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTC 

U.  S;  &  FOREIGN  r ft  I  LH  I  U 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


;'£)ijjggj?;!?Ei^ii 


My  secret""  mine  until  It's  lold— 

Keep  your  secrets— Get  the  liabit 


AtLEN  soLbERiN G:  isticiicSsbRaSJiOw 


i  fA''Big  Sarnjsife  stick  for'  I  Oc,. 


■  BooKleT  "Soldering  Sense-*  describes^ 

L..  B,  ALLENi  CO.,  inc.,   -:, 


1334  Columbia  Ave.,  etHCAGOi!- 


AKRO  IM 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  Mllee:  McKiy  Engineering  Co.,  149  Broadway 


DO  YOU  WANT  THE  BEST? 

Then  ALWAYS  buy 

THE  MAXSTADT  PATENT  JOINT 

Manufactured  and  sold  by  the  owuars  of  the  JIaxstadt  Patent  No.  655,905. 
This  is  the  best  Joint  on  the  market  and  gives  entire  satlsfactloa  wherever  used. 

No.  882  represents  the  Joint  ready  for  use. 

Patented  August  14,  1900,  in  the  United  States  and  Foreign  Countries. 


^o   t)82 
No.  884  represents  the  Joint,  twisted,  complete  on  the  line. 


These  Joints  are  furnished  in  copper  for  copper  wire  and  Ip  tinned  steel  for  galvanized  Iron 
wire.    Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLE  OWNERS  OF  THE  MAX5TADT  PATENT  IMPROVED  AMERICAN  JOINT. 


CHICAGO  DIE  &  ELECTRIC  COMPANY, 


87-91    West  Lake  Street, 
CHICAGO,  ILL. 


^DWARDS  ^^pCi^ 


TheR.  E.'A.  L.  Monitor  Bell. 

'fttented.)  I 


Hammer  rod  snpported  !□  two  places  I 
and  thrown  Btralght  out  and  in  hy  the  I 
armatare,  striking  gong  oninaide,  i 
edge,  thoB  giving  a  full,  clear  tone. 

All  Bprlngs  made  of  I'hosphor  Bronze  I 
and  60  formed  that  there  is  least  pos- 1 
Bible  strain.  I 

Contacts  are  platinized,  adjustment  Is  I 
made  by  pressure  on  the  standard  which  I 
supports  one  contact.  No  screws  or  nutgl 
being  usedin  the  adjustment,  bell  does  I 
not  get  out  of  order  by  operation. 

Ordinarily  the  weat  point  is  the  pivot, 
the  unreliable  one  the  adjusting  screw  I 
and  nut.  As  these  defects  have  been  elim-  I 
Inated,  this  bell  will  stand  hard  usage   [ 
and  operate  under  adverse  conditions. 

The  iiammer  entirely  concealed  by 
gong  and  cannot  be  tampered  ivith. 

It  is  especially  adapted  for  use  on 
street  cars,  as  In  addition  to  the  advan- 
tages mentioned,  it  is  dust,  Insect  and 
moisture  proof. 

WESTERN  ELECTRIC  COMPANY, 


GELLING   ASENTB, 


^E^YowK  H-v 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactnre  Crtmshawand  Conripetltlon  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

BRANCHES:  {  jpj  DesDlalnes St. 


MAIN  OFFICE: 
114.  116  &  tlS  Llllerty  St..  New  i^ork. 


BOSTON: 
I  OtIsSt. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 


*  *  I*'***  i»»*%  #*** 
1***1  #**    1^^,^*  %***^ 


"0.  L"  Weatoprool  Wire. 
Slow  -  Burning  Weatlierprool 
^  and  Ideal  Wire. 

^^  /f  nUS^i'^  Prices  and  Samples  on  Application.  ! 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  L       | 


GENUINE  IMPROVED  REYNOLDS  FLASHER 


Central  Station  Managers  and  Contractors  can  increase  their  revenues 
materially  by  advocating  Flashed  Electric  Signs  among  their  patrons. 

WRITE  TJS  NOW  for  Flaaherinformationand  pointers  on  Electric  Signs . 
We  bave  an  ioterestin^  proposition  for  you. 


REYNOLDS  ELECTRIC  FLASHER  NFG.CO. 

221   FIFTH  AVE.,  CHICAGO,  ILL. 


u 
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WAXTED,  FOK   SAIiE    and 

similar  WAXT  COLrUMX  advertise- 
menis  {jo  -words  or  less'),  $1.^0  an 
insertion;  additional  ixjords  3c  each. 
POSITION  'W ANTED  advertise- 
ments {_$o  zt'ords  or  less),  $f.oo  an  in- 
sertion.; additional  words  2C  each. 


WANTED. 


50  to  60  K.  W.  dirt-cl-coiinijctL-d  unit.  Must 
be  standard  miike  in  rtrst-chiss  coodiiion  and  a 
bargain  for  spot  casb.  .vddrej^s.  McGVIRE  a 
COBB.  Uotei  Warner,  33d  St.  and  CoitHj:e  Grove 
Ave.,  Chicago. 


WANTED. 

A  man  with  wide  experience  and  a  large  ac- 
quaintance desires  to  act  as  manufacturers 
agent  for  several  high-class  specialties.  Must 
have  merit.  Highest  references.  Address  BOX 
368.  care  of  Western  Electrician.  510  Marquette 
Illdg.,  Chicago. 

WANTED. 

To  buy  or  lease  an  Electric  Light  Plant  by  an 
experienced  electrical  ent,'ineer.  Must  be  in  a 
good  town  with  a  chance  to  i^tow.  Would  prefer 
to  take  hold  of  a  rundoun  plant  and  build  ii  up. 
Or  would  take  interest  in  and  management  of  a 
good  plant.  Addre&s  BOX  373,  care  Western 
Electrician.  5in  MarMuette  Bldg..  Chicago. 


WANTED. 


An  exceptional  opening:  is  offered  a  practical 
eleciriciaa  as  superintendent  in  an  established 
electrical  contracting  business  in  Detroit.  Jllch. 
Would  have  to  Invest  SI, 000.  Steady  po-.itlon. 
with  palarv  and  division  of  profits.  Address 
BOX  370,  care  of  Western  Electrician,  510 
Marquette  Building.  Chicago. 


WANTED. 


Good  all  around  electrician  to  take  charge  of 
small  water  power  plant  in  Michigan.  Would 
expect  man  to  trim  45  single  carbon  arc  lamps, 
look  after  alternator  meters,  line  work  wiring, 
etc.;  have  full  charge  of  plant  and  night  man. 
Give  age,  experience  and  salary.  Address  Bf»X 
371.  care  of  Western  Electrician,  510  Marquette 
Building,  Chicago. 


WANTED 

A  competent  aad  experienced 
salesman  to  travel  in  Ohio  and 
Indiana,  and  sell  electric  ligbtiag, 
telephone  and  railway  suppi;::;. 
Give  age,  experience  and  refer, 
ences,  etc.  Address,  box  369, 
care  of  WESTERN  ELECTRICIAN, 
510  Marquette  Bldg.,  Chicago,  III. 


FOR  SALE. 


A  bargain;  I.  T.  II.  30-Iigbt  9.6  Amp.  Series 
open  ar^;-machine.  with  wall  controller  and  am- 
meter complete,  good  running  order. 

Twenty-two  9.6  Amp.  double  carbon  open  arc 
lamps  with  glass,  hoods  and  spreader  complete, 
good  order.  Several  additional  lamps,  both 
slneleaod  double,  can  be  put  in  good  order  or 
parts  used  for  repairs.  A  lot  of  extia  globes  and 
parts  and  a  supply  of  carbons  will  be  Included 
if  taken  as  a  whole. 

TW0  30-K.  W.  Edison  Bipolar  125-volt    D.   C. 

generators  In  fine  running  order.    Reason  for 

soiling,  have  put  In  larger  machinery. 

CARROLL  ELECTRIC  LIGHT  &  POWER  COMPANY, 

Carroll,  Iowa. 


FOR  SALE. 


A  good  paying  electric  light  plant  In  Indiana, 
in  i;ood  growing  town  of  1.200.  Plant  In  flrst- 
class  shape,  cbeap  fuel  and  good  city  contract. 
Plant  runs  until  11  p.  m.  and  can  be  handled  by 
one  man.  Must  be  sold  on  account  of  sickness 
and  can  be  bought  for  ?4, 200  with  ii2. 400  down, 
balance  long  time.  Address  quick,  BOX  372, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


Gas  and  Electric  Light  Plants 

We  act  as  agents  for  the  sale 
of  gas  and  electric  light  plants 

If  you  have  a  plant  to  sell  write  us 

i.  S.  MAURER  &  CO.,     '"'Tmicaqo'^- 


ELECTRICAL  BOOKS. 

.A^ll    V<:inds.. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Bmite  SJLO  Mardoette,  CHICAGO. 


FOR  SALE 

Owing  to  change  to  60  cycles  we  have 
about  40,  12S-cycIe,  lOOO-voIt  to  100- 
volt  transformers  varying  in  size  from 
10  to  375  lights.  Also  25  Quttman  & 
Westinghouse  wattmeters  and  one  50- 
Ilght  T.  H.  Series  Arc  Dynpnio.  aUo 
two  50-K.  W.  1000  or  2000  volt  Alter- 
nators, Stanley  and  T.  H,  Above  are 
for  sale  at  a  bargahi. 

nOSCOW  ELECTRIC  LIGHT  & 
POWER  CO  ,      noscow,  Idaho 


REPAIRING 

RECALIBRATING 

ELECTRIC     METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


BUY  YOUR  BOOKS 

FBOU  THB 

Electrician  Pub.  Co..  6 1 0  Marquette  Bld|.,  Chicago. 


LANDS  YOU  AT  THE  GATE 

All  the  most  important  trains  of  the 
Wabash  Railroad  now  run  into  St.  Louiy  by 
way  of  World's  Fair  Grounds,  stopping  at 
Wabash  World's  Fair  Station,  located  at  the 
Main  Entrance.  The  Wabash  is  the  only 
line  that  sells  tickets  and  checks  baggage 
direct  to  the  Worlds  Fair  main  gate.  Ex- 
cursion tickets  on  sale  daily.  \'ery  low  rate 
coach  tickets  sold  twice  a  week.  Write  for 
full  particulars,  and  a  copy  of  folder  contain- 
ing a  map  of  St.  Louis  and  the  Fair  Grounds. 
F.  A.  PALMER,  Ass't  Gea.  Pass.  Agent, 
311  Marquette  Bldg.,  CHICAGO,  ILL. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favcrable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


For  full  information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner. 

I  Park  Row,  Chicago,  III. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenlenl.  solid,  wldevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  recHnlnp;  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Parli  Row  {Lake  Front). 
Chicaeo  for  St.  Paul.  Minneapolis.  Ashland  and 
Dulutn.  connectlnt^  with  all  western  lines. 
Meals  In  dining  and  cafe  cars  served  a  ia  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS. C. POND, Gen'l  Pass.  Agt.,IVIilwaukee, Wis. 


J.J.CCAN'S      |V^ 

COMPOUNa        ^^i 


].  J.  EGAN'S  "ACME"  COMMUTATOR  COMPOUNU 
absolutely  DreventB  sparking  or  cutting.    One  stlcliof 
"Acme"  is  equal  to  one  galtoQ  of  oil  for  lubricating 
couunat&tors.    Free  Sample.    AGENTS  WANTED. 
60c  per  Bticic.        tS.OO  per  doz. 

I.J.  Egan  Sole  Mfg.,     683  VV.  Ohio  St.,      Chicago 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Westinghouse,  400  K.  P.  M. 

20  H.  P.  Eddy.  1450  R,  P.  M, 

IV.  H.  P,  General  Electric.  9U0  R.  P.  M. 

5  H.  P,  General  Electric,  1820  B.  P,  M. 

5  H.  P.  Paragon,  900  R.  P.  M. 

3M  H.  P.  Paragon.  1000  B,  P,  M, 

2  H.  P.  General  Electric,  1025  R.  P.  M. 

2  H.  P.  Simpson,  2100  R,  P,  M. 

Wi  H.  P.  General  Electric,  1800  E.  P.  M. 

1  H.  P.  Lundell.  1200  R.  P.  M. 


25  H,  P.  Crocker-Wheeler.  750  R.  P.  U. 

15  H.  P.  Detroit,  1000  R.  P.  M. 

10  H.  P.  General  Electric,  1,'350  R.  P.  M. 

10  H.  P.  Simpson.  2000  R.  P.  M. 

lyk  H.  p.  Crocker- Wheeler,  1675  E.  P.  M. 

7W  H.  P.  Card.  775  R.  p.  M. 

e  H.  P.  C.  &  C,  1030  R.  P.  M. 

5  H.  P.  Westinghouse,  1050  B.  P.  M. 

5  H.  P.  C.  &  0,  1600  R.  P.  M. 

3  H.  P.  Jenny,  1600  B.  P.  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,    938  Monadnock  Block,  CHICAGO. 


IG  YEARS.  Sold  by  agehts 


U.S. METAL  POLISH 


>OLrSHES   ALL  METALS.    %=i^^c-,c^.    Hr-Ycc 


II     GEO.W.MofFMAN 

Z95.E.WasMiMSTONST.  iHOlftNflpn 


FOR  SALE. 

ALTERNATORS. 

1.360  K.  W.  Qeneral  Electric  3-phaae. 

1-120     ■'  •• 

1-75        **        Westinghoase  Z-phase, 

250-VOLT  GENERATORS. 

1-2S0  K.  W.  Western  Electric  M.  P. 
1-200      ■•       Eddy  M.  P. 

125-VOLT  GENERATORS. 

1.12S  K.  W.  Western  Electric  M.  P. 
Immediate  shipment. 


NEW  PRICES 

New  net  prices  on  all  snoods  contained  In 
oor  550-page  catalogue  No.  14.    Send  f*r  K. 

MANHAHAN  ELECTRICAL  SUPPLY  CO. 

New  York  Chicago 


"AMERICAN"Sr 

ARE  THE  BEST..     Send  for  deicrlptlto  Circular. 

AMERICAN  BATTERY  CO., 

ECT-D  1689.  171  S.  Clinton  St.,  Chicago. 


850 
500 
425 
425 
400 
400 
a25 
300 
300 
250 
225 


DIRECT  CONNECTED  RAILWAY  UNITS. 

Kw.  with  cross-compound  Corliss  engine. 
Kw.  with,  cross-compound  Corliss  engines. 
Kw.  witti  simple   Corliss  engine. 
Kw.  with  simple  Greene    engine. 
Kw.   with  Russell  four-valve  engines. 
Kw.  with  simple  Corliss  engine. 
Kw.  with  tandem-compound  engine. 
Kw.   with,  tandem-compound  engine. 
Kw.  with  tandem- com  pound  engines. 
Kw.  with  Westinghouse  compound  engine. 
Kw.  with  cross-compound  engine. 

DIRECT  CONNECTED  LIGHTING  AND  POWER  UNITS. 


300  Kw. 
300  Kw. 
200  Kw. 
200  Kw. 
150  Kw. 
125  Kw. 

75  Kw. 

75  Kw. 

60  Kw. 

50  Kw. 

50  Kw. 

42  Kw. 

25  Kw. 

25  Kw. 


60-cycle 
60-cycle 
60-cycle 
25-cycIe 
60-cycle 

12o-TOlt, 

250-TOlt, 
125-Tolt, 
125-TOlt, 
125-TOlt, 
125-volt, 
240-TOlt, 
250-yoIt, 
12o-T0lt, 


two-phase,  with  simple  engine, 
three-phase,  with  simple   engine, 
three-phase  alternator,  with  simple  engine, 
three-phase  alternator,  with  simple  Buclieye  engine, 
single-phase  alternators   with  tandem-compound  engines. 

with  simple  engines. 

with  simple  engine. 

with  simple  engine. 

with  simple  engine. 

with  tandem-compound  engine. 

with  simple  engine, 
with  simple  engines. 

with  simple  engines. 

with  simple  engine. 


BELT  DRIVEN  ALTERNATORS. 

650  Kw.,  1,300-2.600  volts.  2-phase,  133  cycles. 

300  Kw.,  6,000  volts.  3-phase,  25  cycles. 

250  Kw.,  10,000  volts,  3-phase,  60  cycles. 

250  Kw.,   2,200  volts,  single-phase,   133   cycles. 

200  Kw.,  1.100  Tolts.  single-phase,  133  cycles. 

180  Kw.,  2,300  volts,  2-phase,  60  cycles. 

180  Kw.,  2,300  volts,  single-phase,  60  cycles. 

180  Kw.,  1.080-2.160  volts,  single-phase,   133  cycles. 

150  Kw.,  1,100-2,200  volts.  2-phase,  133  cycles. 

150  Kw.,  2,200  volts,  3-phase.  60  cycles. 

150  Kw.,  1,100-2,200  volts,  single-phase,  60  cycles. 

150  Kw.,  1,100  volts,  single-phase,  133  cycles. 

120  Kw.,  1,040-2,080  volts,  single-phase,  133  cycles. 

120  Kw.,  1.040  volts,  single-phase,  133  cycles. 

100  Kw.,  2,300  volts,  single-phase.  60  cycles. 

100  Kw.,  1,100  volts,  single-phase,  133  cycles. 

100  Kw.,  1,040-2,100  volts.  3-phase,  60  cycles. 

90  Kw.,  2,200  volts,  2-phase.  60  cycles. 

90  Kw.,  2.200  volts,  single-phase.  60  cycles,  i 

75  Kw.,  2.200  volts,  2-phase.  60  cycles.  \ 

75  Kw.,  1,100  volts,  single-phase,  133  cycles. 

60  Kw.,  1,100  volts,  single-phase,  133  cycles. 

BELT  DRIVEN  RAILWAY  GENERATORS. 


Two  500  Kw.  6-poIe. 
Two  500  Kw.  4-polc. 
Four  300  Kw.  4-pole. 
Two  250  Kw.  4-pole. 
One  250  Kw.  6-pole. 
Two  200  Kw.  6-pole. 
Three  200  Kw.  4-pole. 


Two  200  Kw.  bipolar. 
Two  187  Kw.  4-polc. 
Two  150  Kw.  6-pole. 
Two  110  Kw.  4-pole. 
One  110  Kw.  6-pole. 
Three  100  Kw.  4-pole. 
Two  100  Kw.  8-pole. 


ENGINES,  BOILERS,   GENERATORS,   MOTORS,  ARC  LAMPS,  TRANSFORMERS. 

CHAS.  E.  DUSTIN  CO., 

I  I     BROADWAY  NEW  YORK 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


July  2,  1904 


WESTERN    ELECTRICIAN 
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rh«  Incandescen\.  Lamp  Raplacer  and 
Cleaner  replaces  and  cleans  any  o.  p.  lamp 
■t  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  16  Bedford  St.,      Boston,  Mass. 


•'NEW  TRAIN  5BRVICB  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Teleohone  Har.  1245. 


....BINDERS.... 

FOR  THE 

Western  Electrician 

Sr.OO  EACH. 

ELECTRICIAN  PUB.  CO., 

CHICKGO. 


■■Free  from  the  care  which  wearies  and  aoDoyp. 
Where  every  honr  brings  Ub  several  joys." 


SUMMER 
RESORTS" 


This  is  one  of  the  most  complete 
publications  of  its  kind,  and  will  as- 
stsl  those  who  are  wondering  where 
they  will  go  to  spend  their  vacation' 
this  summer. 

It  contains  a  valuable  map,  in  ad- 
dition to  much  interesting  informa- 
tion regarding  resorts  on  or  reached 
by  the 

NEW    YORK    CENTRAL 
LINES 


A  copy  will  b»  sent  free,  vipon  receipt  of 
a  t«o-eent  stamp,  by  i^eorpe  H.  Daniels, 
(ieneral  Possenner  Agent  New  Torb  Central 
&  Hndson  Hiver  hailroad.  Grand  Central 
Station,  New  York. 


Standard  Vitrified  Conduit  Go. 


B.  8.  BARNAF.D,  Manager 

39-41  JORTLAHDT  ST. 
NEW  YORK 


LARGEST. FACTORIES  IN  THE  WORLD       :       STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


BITUMINIZED 
FIBRE  CONDUIT 

FOR 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas  explosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction.  , 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment.  ' 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Send  tor  Itlustested  book.     Ask  tor  prices  giving  size  and  quantities  required 
PROMPT    DELIVERIES 


FACTORIES:   Pbliadeiphla,  Chicago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,   170  BROADWAY,    NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cal.        Manhattan  BIdg.,  Chicago 


The  Rose  POLYTECHNIC  INSTITUTE 

Devoted  to  all  branchea  of  EnKlneering  Science, 
Uechanical,  Electrical  and  Civil.  Architecture  and 
CbemlBtrj".  Thorough  Inatructlon,  practical  work. 
Courses  under  direction  of  Bpeclallsts,  22d  year.  Send 
for  catalog.  C.  L.  MEE8.  Pre9,.Boi  S.  Terre  Haote,  Ind 


THE  STATE  UNIVERSITY  OF  IOWA 

SCHOOL  OF  APPLIED  SCIENCE.  Iowa  City.  Iowa 

Four  year  courses  of  the  Wghest  arade  In 
Civil 

Municipal 
Sanitary 
Electrical 
JV\eciianicaI 
Mining 

University  environment.    Expenses  low. 

Address  C.  E.  MacLEAW,  President 


E 


NGINEERING 

Nuiiieroua  short  practical  courses. 
Special  courses  In  technical  ohemle- 
try.  bacteriology,  etc.  AdC'iuate 
equipment  In  shops  and  labora- 
tories,   yv  aterpower. 


TWO    YEAR.   COURSES   IN 

STEftM  AND  MACHINE  DESIGN 

AND   IN 

APPLIED  ELECTRICITY. 

PR.ATT   INSTITUTE, 

BROOKLYN.  N.  Y. 
Writ*  for  Ca.taJoguo  and  Particulars. 


MICHIGAN  COLLEGE  OF  MINES. 

F.  W.  McNair,  President, 

A  slate  institutioD  located  in  and  mak- 
ing us^  of  an  active  mining  district. 
New  Metallurgical  Building  and  Gym- 
nasium completed  in  the  fall  of  1904. 
For  Year  Book  and  Record  of  Graduates 
apply  to        President  or  Secretary, 

HoughtoD,  Michigan. 


Otjr  BTslem  oE  IralDiDg  by  mail  has  helped  thewia- 
Rnds  held  down  iq  poor  pod tiona  lo  rise  to  belter 
salaries  and  aituftiioas.  Your  chance  to  rise  Ig  joat 
as  mod  as  othcn.  Write  for  onr  free  illustrated 
book.  "  Call  I  Become  An  Electrical  Eoeiaeer  I " 
We  teach  by  mall,  Electrical  EogineannK.  Me- 
cTianlcal  Eai-lneeriDB.  Steam  Eogiiieering.'Mechan- 
ical  Drawing,  Electric  Lichtine,  Electric  Railw.ij-s, 
ELECTRICAL  ENGINEER  INSTFrUTE,  Dept. 
K  240  West  ^3nl  St.,  Vew  Yprk. 


THE 

Hartford  Time  Switch 

A  mechajiically  operated  switch,  which 
turns  ligtits  ON  and  OFF  at  such-  hours 
as  the  user  desires  with  no  further 
attention  than  the  weekly  winding. 
Approved    MecfaaDJcally    as    well    as  Electrically 


Showing  double  doors,  Seth  Thomas  elgbt-dav 
movement,  auxiliary  cmt-out,  auiillarv  hand- 
trip,  and  switch  indicator. 
For  controlling  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  house  hall  lights,  motors,  batter- 
ies, burglar  alarms.    ::    10,  20,  35  and  50 
Amperes.    250  Volts.    1,  2  and  3  Poles. 
Coasalt  as  resardiog  any  reqniremeiits 

SEND    POn     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asylum  St.,  HARTFORD,  CONN.,  U.S.A. 

New  York  City : 

A.  Hall  Berry,  97.99.101  Warren  SIreet 

Lcodoo,  England : 

Verityi,  Ltd.,  31,  Kin;  Street,  Covent  Garden,  S.  W. 


▲  r 


CENTRAL    STATION     HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Americ^LTv      District       Ste^^nv      Company 


ME/vT;o~  ■<Ve<;T£i!\    ELECT.f.r/AK 


LOCKPOl^T,    NY. 


CHICAGO      ILL. 


i6 
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VEGETABLE    FEED-WATER    TREATMENT, 

Proportioned  to  suit  the  flineral  Analysis  of  the  water,  will  keep  your  boilers  clean,  free  from 
corrosion,  and  effect  great  saving  in  repairs  and  operating  expense. 


de:arborn    oircjo  &  omeiiviioal.  \a/oirks, 


120  LIBERTY  STREET    NEW  YORK. 


15  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  GAS  OR  OASOLINB  ENGINES 

and  get  light  on  tlie  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Bxposltlon. 

II -n-ill  produce  as  good  a  com- 
merctallight  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

CHicAQO  nBianrs,  ill. 


't-u. 


AGENCIES  : 
801  Fisher  Building,  Clilcago.       619  Stevenson  Building,  Indianapolis. 
70S  Bljon  Bonding.  Pittsburg. 
MacEay  Engineering  Co..  149  Broadway,  New  York. 

MacKay  Engineering  Co.,  100  Boylston  St. ,  Boston. 

Strong,  CarllsU  A  Hammond  Co.,  Cleveland. 


J5ij^QU's  Ms  a  Cylinder  Lubricant 

p^Y.»    Ti^lalte     1^^^^ '^yli^ders,  valves  and  rods  wonderfully  smooth 
_,  \~J^  and  bright.    Reduces  friction,  saving  oil  and  packing. 

^rapnite  Booklet  I25C  and  sample  upon  request, 

JOSEPH  Dl.XON   CRUCIBLE  CO.,  JERSEY   CITY.  N.  J. 


REG.JRflDt  MARKS 


Mu 


The  Phosphor  Bronze  Smelting  Co.  Qmited, 
2200  Washington  ave.,philadelphia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGGTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 
—  DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  AND  SoUeMaKERS  IN  THE    U.S. 


THE  WILLIAM  TOD  CO. 


lission,   Screening,    Crushing    Dredginc), 
Bock  and    Coal    Drilling.    Coal    Cutting.    Hauling    and    Washing    Machinery. 

OUB  CATALOnCES  ABB  TOURS   FOR  THE  ASKISG. 

TheJEFFREY  M  ANUFACTURi  NG  CO.,  Columbus,  O.,  U.S.  A. 


BEST  OH  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

REGULATION  AND  ECONOMY 
OP      FUEL     VNSUKPASSBD. 


WRITE  FOR  CATALOaUE  H 


Tbea  compare  It  wttb  some  0ms  Engine 
band  books  tbat  cost  $1.09. 


Woolley 
Foundry  &  NIaoh,  Works 

Box  400,  Anderaon,  Ind. 
U.  S.  A. 


s 


Gas  and 

Gasoline 
Engines 

Competitive  tests  have  estab- 
lished the  superiority  of  the 
Olds  in  point  of  economy  over  any  other 
engine.      The    maximum    of  power  is 
obtained  from  a  minimum  of  fuel,  the 
cost   averaging  J  of  a  cent  an  hour  for  each  horsepower. 


St&.tlonary  Er\gir\es 
Porte.ble  Engines 


2  to  100  H.  P. 
.    8  to     10  H.  P. 


Write 


Our  new  Illustrated  catalog  should  be  in  the  hands  of  every  power  user, 
to-day  for  a  copy. 

OLDS  GASOLINE  ENGINE  WORKS 

252  R.lver  Street  -  -  -  Lansing,  Mich. 


BUILDERS  OF 


CORLISS    AND    HIGH-SPEED 


Automatic    Engines 


FOR  ELECTRICAL  PURPOSES. 


MAIN    OFFICE   AND  WORKS:      YOUNGSTOWN,  OHIO. 

.__„_,__  I  New  York,  George  F.  Woolston,  28  Broadway. 
AGENCIES  I  Birmingham,  Ala.,  W.  H.  Hume  Sl  Co.,  Woodward  BIdg. 


SAMSON  TURBINE 

Almost  everyone  knows  that  for  a  given  amount  of  power,  the  quicker 
the  speed  of  a  turbine,  the  better.  This  is  due  to  the  fact  that  LIGHTER 
and  consequently  CHEAPER  TRANSMISSION  MACHINERY  can  be 
used.  The  SAMSON  has  a  (QUICKER  SPEED  than  any  other  turbine  of 
the  same  dimensions  operating  under  the  same  conditions. 


)per 
WRITE    DEPT. 


D    FOR    CATALOG 


JAMES    LEFFEL    &    CO. 


SPRINGFIELD,  OHIO 


S.  A. 
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ARNOLD  ELECTRIC  I 
POWER  STATION  Co. 

EnKineers,  Constructors  for  Complete 

Electric  Plants,     Results  Guaranteed. 

SUITE  1539,  JliRQUETTE  BLPG.,   CHICAGO, 

NEW  YORK  OFFlCt:  711  TRANSIT  BLDG. 


BUTTERFIELD,  J.  F. 

J     ELECTRICAL   ENGINEER  AND  CONTRACTOK. 

I  Complete  Telephone  Ehtchanges  Built  andUa- 

a  terial  Furnished. 

I  Cable  Construction  and  Underground  Conduit 

I  Construction  a  Specialty. 

I  Room  595,  H3  Adams  Street.       CHICAGO,  ILL. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Kallway,  Light, 

Power  and  Hydraallc  Plants. 

Examinations  and  Reports. 

I  New  York  LI  re  Building,      -     CHICAQO,  ILL. 


J.  H.  HALLBERG 

Consulting  Arc  Lighting  Expert 
and  Practical  Electrical  Enginee 
NEW  YORK 


45  Broadwav 


Room  169A 


HORNADAY,  J.  P.  &   Co. 

SUITE  IIOS  TRACTION   BUILDING 

CINCINNATI.  O. 

I  WATERWORKS.   ELECTBIC  RAILWAY,    LIGHT. 

TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers, 

Lighting  Power  Railways, 

j8o4-i8o6-i8o8-i8i»j8k  Fisher  Building 

CHICAGO. 


RUEBEL  ■  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  Amj 
ELECTRICAL  ENGINEERS, 

Suite  801   Chemical  Bulldlne, 
ST.  LODIS.  D.  8.  A. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO.  I 

GENERAL  CONTRACTOfiS, 
Sewers.  Water  Works,  Conduits  and  Elec- 1 

trie  PlanlB  a  Specialty.  ' 

RoomSO,  SSE.  WaalilngtonSt.,  CHICAGO, ILL.  | 


Humphrey,     Henry    H.,  j 
I  CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

SuiTB  1305,  Chemical  Bldg.,      ST.  LOUIS. 


I  Long  DistaJ!oe  Phone  Central  2448. 

SCHOTT,  W.  H., 

ENGINEEE  AND  CONTEACTOE. 

Specialties— Central  StatlonHeating  Plants, 
I  Water  WorlcB  Steam  Plants,  Electric  Light, 
I  Qaa  and  Street  RaUway  Pianta, 

1  T220-31  MaBQUETTB  BaiLDING,    CHICAGO. 


[  BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E.. 

Cbiuolting  MechBulcal  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


H.  J.  Mlnhinnieli.  | 
Sec.  and  Qen'lSup't. 

General  Engineering 

i^^       TtTTT  Consulting  and 

V.yU. ,     AJni*.    Contracting  Engineers. 

TelephoneB.ElectrlcUght  .Power  Tranemlialon  I 
Suite  1112. 1S5  ADAilS  ST.,  CHICA  GO.  ' 

Long  Distance  Telephoi-e  Central  i78. 


Robert  W.  Hunt&  Co., 
engineers 


66  Broadway, 
New  York. 


1121  TheBookery, 
Chicago. 

MonongahelaBankBldg.,  Pittsburg, 
Norfolk  House,  Cannon  St.,  London. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer, 

plans,  Spedflc&tionB  and  Snperrtsloii  of  2i^ 
stallatlon  of  complete  telephone  pliintfc 

Special  Reports  on  TelephotM  j 

Properties  and  Apparatus, 

[  411  Electrical  Bldg.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MCMBERa 

AMERICAN  INSTITUTE  VF  ELECTRICAL   CNGtNEEHS 

AMERICAN  •••lETY    OF    MECHANICAL    ENGINCERB 

AMERICAN   SOCIETY  OF  CIVIL   ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


AIL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


WE  BUY  OLD  BELTS 

Oa  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEA  THER  PRBSER  VER  MFQ.  CORP. 

Zl  W.  MONROE  ST.,  CHICAGO. 


READ  THE 


ELECTRICAL  PAPER. 


jy^  you  03C(\iC  a^mall  nu)l67 


If  tKe  IrvstaLllak.tion  of  at 


'f^f^e^H^'^  ^f;;fjlf^inim¥TP]^ 


Were  long  an  expense,  then  you  would 
be  justified  in  deliberating,  but  under 
ordinary  conditions,  depending  largely 
upon  coal  cost,  it  soon  pays  for  itself 
by  utilizing  waste  gases.  Electric 
light  and  power  plants  find  it  a 
pa.ying  investment  outside  of  the  10  to 
20^  saving  on  coal  bill.  Ask  for  ex- 
planation through  our  experts,  also 
for  booklet,  both  free. 


"Bhe  Greet\  Fuel   £corvorr\izer  Co. 


MaLtteaLwan.  N.  Y. 


~/'ole  Manufacturers  in  ihe  'V.  S. 


THE  BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 


BRANCH    OFFICES: 

BOSTON,    35    FtDCRAL    STREET. 

PHILADELPHIA,  nia-iiiz  north  am.  bldg. 
SAN    FRANCISCO,  63  FIRST  Street. 

PITTSBURG,     1218    FRICK    BUILDING. 

NEW   ORLEANS,  339  c«rondelet  street. 
CHICAGO,    1216  Marquette  Bldg. 
ATLANTA,  empire  bldc. 
CLEVELAND,  roe  new  England  bldg. 

MEXICO      CITY,    7    AVENIDA   JUAREZ. 

HAVANA,  CUBA,  <16  t-2  calle  de  la  habana 


200  Pounds  Working  Pressure 


STEAM 
SUPERHEATIfiS 


Our  Book,  STEAM,  mailed  free 
on  application. 


i8 
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We  introduced  successful  4-patty  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet— "SelecllveW." 


CENTRAL 
ENERCY 

MAGNETO 


Impedanc«  Coll  for  Selectlves.    Ko  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


No.  12  Ooubre  Liae. 


PROTECTORS 
THAT  PROTECT. 


Our  patent  wrapped 
fuse  used  in  our  pro- 
tectors are  an  insurance 
policy     against      light- 


Sample    free    by    mill    to 
any  Exchange  or  Tolt  Line 


CENTRAL  TELEPHONE 
AND  ELECTRIC  CO,. 

909  Market  St., 
ST.  LOUIS,    U.  S.  A. 


CHAPMAN 

jIGHit^ng  arrester 

PHOPtEiTEBEpRAPM  LlPtUES 
ESOTA.  Et^CTBIO  Co.. 

MARCH  3, 


WAYofthcWOIVLD 

world's  TAII^ 
BIG  rOUPc 
PcOUTE 

to 

5T  LOUIS 


•I90/1> 


AS  SIMPLE  AS  ITS  NAME. 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electrie  Specialty  Co. 

171-173  South  Canal  Street  ....Chicago 


Magnets  and  All  Kindt  of  Colt  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE.  RHODE  ISLAND. 


The  Electrician  Publishing  Cc,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalosue. 


The  Telephone 

By  J.  E,  ROMANS,  A.  M. 

352  pa^es. 

Clotlv  Price  $1.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,        Chicago,  III. 

Sterling  Black  Plastic  insulator. 

One  hundred  days'  contlnious  baking  at  \W  F. 
will  not  malte  it  brittle.  Watir  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


r  INCREASED  RECEIPTS^ 

^  PAY  THE   COST  of  A 


f 
f 


TELEPHONE 

Oftentimes   the 

first  thirty  days 

will  do  it. 

TRY    ONE. 


BOOTHS. 


Write  for  catalog 

W.  S.  SEAMAN 
&  CO. 

218  E.  WATER    STREET, 
MILWAUKEE,  W»S. 


i 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  A^e. 
-.AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 


IME\A/     EIMOI.iB^IMD 


IVI 


IVI 


MANUFAOTURERS  OF 


icKiinery  for   Insula-tirig  Eleo-tri oa I   AA/in 

Bri^idlng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

FINK     ^^kSTIIMOS    4k     S^K^IiCk^-T'V^ 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S.  A. 
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KELLOGG 

MAGNETO   SWITCHBOARDS. 


We  have  been  making  small 
switchboards  only  during 
the  last  three  years,  but  in 
that  time  we  have  construc- 
ted 

Over  1,400 
Small    Swiichboartis, 

Having  75,000 
Lines  in  Actual  f/se> 

Every  one  of  all  this  list  is 
giving  the  best  satisfaction. 


Kellogg  Switchboard  and  Supply  Company, 


Qreen  and  Congress  Streets, 
CHICAQO. 


Seymour  Building, 
LOS  ANQELES. 


Electric  Bujldlng:. 
CLEVELAND. 


Keyitooe  Telephone  Building, 
PHILADELPHIA. 


9'i>%%%'V%%%«%%«vi«««%«««^/%««%«v\«%««%««%«%«%%««%v%%t^%w4««w%««^«vwt«t^ 


Keys  for  the  Practical  Electrical  Worker 

By  /%  J.  ROBINSON. 

Electric  Light,  Power,  Street  Railway,  Telephone, 
Telegraph  and  the  every-day  tables  explained 
almost  entirely  by  drawings  and  diagrams  of  connec- 
tions taken  from  the  very  latest  practice. 

Nearly  200  pages.     Price  S2.00. 


Prepaid  to  any  address  in  the  world. 

ELECTRICIAN  PUBLISHING   CO. 

PUBLISHERS  OF  AND  DEALERS  IN  SCIENTIFIC  BOOKS 

510  MARQUETTE  BUILDING,  -  -  ■  CHICAGO. 


THIS  IS  OUR  LATEST  BULLETIN  DESCRIBING 

GENERATOR -CALL  TELEPHONES 

It  shows  all  of  our  recent  improvements  in  this  type  of 
apparatus.  If  you  wish  to  keep  posted  on  the  most 
modern  apparatus  you  will  write  for  this  bulletin. 

Stromberg-Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 

A  PERFECT  APPARATUS. 

Made  In  any  desired  capacity. 

Sample  parts  and  quotations  on  request. 

INTERNATIONAL 
TELEPHONE  MANUFACTURING  CO. 

CHICAGO,  U.  S.  A. 


..  , 

r              — 

^  Automatic    Telephones, 

^                   Privacy 

^m  #'# 

^^^^■1 

G^  fl^ 

Promptness 

m 

Precision 
k                                                                     ProfiiSm 

^ 

"^^■-—"i 

J     Automatic  Electric  Co,,      diicago,   U.   5,  A, 
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PRODUCERS^ 

AND 
WHOLESALERS 
OF  WHITE  CEOARJ 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES   ON    SMALL    POLES. 
Writeforacopyof  ourTELECRAPH  CODE  FORCEDAR  PRODUCTS 


C.n. WORCESTER    CO. 


YARDS 

[  KOSS    MICH. 
L'ANSE 
MUNISING      •• 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     " 


SUITE    IZ06  TRIBUNE  BLDG.  ChlCASO. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINCS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINEAND  FIR. 


POLES-POSTS-PILING-TIES 


Eii^«-FowIlVj°ac«bs Co. I  THc  FOWLER  Companies 

John  H.  Fowler  &  Co.        \     Fisher  Building,         -  -         CHICAQO 


*1pA?iJuW^  (M^^fjoJ^x/  §>M>(ywvftV  aKjv&w  €«C     ^AaAvwcuv^  owyywWoW>>Uw.   ^J^emMtAio^PMAsi. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  TransferYard— midway  between  St.  Paul  and  Minne- 
apolis, wber*  we  load  In  forty-elgbt  houri  from  the  time  we  have  your  oider. 

PACE  &  HILL  CO,   'S?SN"ETp'o°:.irM?N"§!' 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  he  found  to  be 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    Tlie  plan  upon  which  it  is  arranged  is  unitjue. 

Thebookis,  lirst  of  all,  intended  to  he  plain  and  in- 
structive; some  300  illustrations  have  been  intioduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  line 
t\pe  pages;  by  means  of  this  index  a  thousand  items  of 
practical  Imponance  are  atonce  available. 

)t  is  an  ui>-todaie  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  follows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

Tlie  Dynamo;  Conductors  and  Kon-Conductors^  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
Itj';  Parts  of  the  Djuamo;  The  Motor;  The  Care  and 
Management  of  the  DjTiamo  and  Motor. 

Electric  Lighting;  Wiring;  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
Electrical  Measurements. 

The  Electric  Hallway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating, 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  Its  care  and 
management;— all  the  directions  are  given  Inthoslm- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
_^__  the  learner.    Tlie  names  of  the  various  parts  of  the  ma- 

chine are  also  given  with  pictorial  illustrations  of  the  same. 

In  the  Catechism  no  less  than  i'i  full  page  Illustrations  have  been  given  of  the  various  dynamo 
machines  made  in  different  parts  of  the  country,  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bidg.,  CHICAGO. 


:SCEDARP01ES 

All  Lengths  ANi>  SIZES 

LindsleyBros  Co. 


POLES,  TIES,  POSTS.' 


THE  PORTER  CEDAR  CO., 
SA6INAW,    MICH. 
PRODUCERS.  We  want  your  Inquiries  always. 


WHITE  CEDAR   POLES 

HALL  L   BROOKS 

S2    WISCONSIN    AVENUE 
T0VIAI1AWK,  WIS. 


The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONC   LENGTHS  A  SPECIALTY. 

YARDS-  J  ">AHO. 
YARDS.  ,  MONTANA. 

WESTERN  LUMBER  &  POLE  CO.,     ■     Main  Office,  DENVER,  COLO. 
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CYPRESS  POLES  CREOSOTED  AND  TREATED  WITH  CHLORIDE  OF  ZINC. 

If  you  want  a  telegraph  pole  that  will  outlast  any  two  cedar  poles, 
get  the  above.  No  decay.  No  dry  rot.  Nothing  to  give  way.  Test 
poles  Bound  after  thirty  years.  Price  on  long  lengths  same  as  cedar. 
Short  lengths  about  one  third  higher.    Address, 

I      I  903  Broadway, 

•*"  '"» KANSAS  CITY,  MO. 


H  IM 


POLESl^w  POSTS. 

The  consumer  should  write  me,  I  am  on  the 
ground   and   CAN  SAVE    YOU  10  'per  centm      '^S  ] 

S.  E.. THOMPSON,      tenstrike,  minn. 


SPECIAL  CROSS  ARMS 


ALL  HEART,  long  leaf  yellow  pine,  any  size  or  length.  Also  ALL  HEART 
cross  ties,  oak  and  locust  pins  and  brackets.  Write  us  for  delivered  prices 
We  can  furnish  100  or  100,000  promptly.  R.  R.  Akers,  Manager" 


LEWIS  LUMBER  ffl  MFG.   CO., 


Ha.ttlesbvjrg,  Miss. 


Hadn't  you  better  investigate  the  low  prices  we  are  making  on 
our  Tie?  You  don't  always  get  sucli  a  combination  of  low  prices 
and  high  quality. 

Any  quantity  for  prompt  shipment  as  well  as  any  sized  pole. 

May  we  not  hear  from  you? 

MALTBY  LUMBER  COMPANY,  509  Phenix  Block,  Bay  City,  Michigan. 

PITTSBURC  AGENTS,  Tipper  &  Patton,  509  Bessemer  BIdg. 


BRACKETS— X 

ARMS— PINS 

little  things  it  is  true,  but  they  cut  a 

big  figure  in  line  construction. 

OVR.    MOTTO    IS:                                                             | 

Prompt  Shipment       Quality 

Satlsfsotlon       Right  Price 

COLUMBIA  MFG.  CO. 

ANTIGO.  WIS. 

Manufacturers  of  Glass  Insulators 

SPECIAL    PRICES. 

IS  01     MONADNOCK    BLDC,  CHIC 


TELEPHONE       POLES 


Yards   at  Red  Cliff.  Wis.,  Aitkin,  Feeley.  Cobasset,   Deer  River,  Tenslrike 

and  Black  Durk,  Minnesota. 

Large  stocks.    Prompt  shipments.    Carefully  inspected  stock  at  low  prices. 

918-19  Lumber  Exchange 
MINNEAPOLIS,  MINN. 


J.  W.  MORRISON  LUMBER  CO., 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLE  DEALERS  ADVERTISINli 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


^eOAR  POLE? 


is^efjatk^m 


ESTABLISHED   1862 

WM.  MUELLER  COMPANY 

II  I2II-IZ-I3  MARQUETTE  BLOG.  Chicago. 

EISMT    DISTRIBUTINQ     YARDS 


hm^bm&smmmmm§^ss^im!^!msm^^m>^mm. 


POLES 


W.  0.  STERLING  &  SON, 


MONROE,  MICH. 

Eleven  Pole  Yarda  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


NEW 


ANCHOR 


A  Sledge 
and 
A  Man 
To  Swing 
It- 
All 
Necessary 


"Crouse=Hinds" 

133  S.Clinton  St. 
CHIGA60 


"'^ 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Ch^c-iso 
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Westinghouse 

Type  F  Compensator 

"Mershon  Patent" 

For  Lighting  and  Power  Circuits 


The  compensator  causes  a  drop  in  the 
reading  of  the  meter  corresponding  to  the 
drop  in  the  line,  and  may  be  used  with 
any  standard  alternating  current  voltmeter. 

The  voltmeter  indicates  the  voltage  of 
the   circuit   at   the  point   of   consumption. 


For  particulars  address  nearest  office  of 

Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,    Pa. 

New  York,  Atlanta,  Dallas,  Baltimore,  Boston,  BuKalo,  ChlcaEO,  Cincinnati,   Cleveland.    Detroit,    Los  Angeles,    Hlnneapolls,    New  Orleans,    Philadelphia,    Pittsburg,    St.  Louis, 

Salt  Lake  City,  San  Francisco,  Syracuse,  Seattle,  Denver,  neuntain  Electric  Co. 
Canada:    Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario.    Mexico:    O.  &  O.  &  Braniff  Co.,  City  of  Mexico. 
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DIRECT  CURRENT 
GENERA  TORS 


BELT  -  DRIVEN 

Here  is  the  list  of  the 
large  sizes— all  have 
been  built  and  are  in 
satisfactory  service  : 


Poles    K.  W. 


Volts 


6  100  550  )  125 

6  1  50  550  y  250 

6  200  550  )  550 

8  250  500  )  OKO 

8  300  400  [  i^n 

8  400  400  )  °^^ 


Printed    matter   on  above  ready 
to   read. 
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PROFIT  &LOSS 

TWO  SUMS  IN  ADDITION 

$$$  $$$^ 


SAFETY^ 

TOTPERSONANDl 
PROPERTY 

FREEDOM! 

ntOMACaOENT) 

UNINTER-l 

RUPTED 

SERVICE 


$  $$  $  $  $* 
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NOAHKFUSES 

DO  NOT  ARC-BUT  INDICATE 

Afford  absdide  safety  as 
Protective  Devices,  and 
FREEDOM  FROM  ALL 

FIRE  HAZARD 


SECOND     SVTVI 


L055 


DANGER0U5FIRES) 
I  ACCIDENTS  ( 
I  OBSTRUCTION  OF  ( 
(BVSINESS.ETC.    J 

WRITE  FOR  COMPLETE  5ET  'NOARK'FUSEBJllETINS  SEINE  MATESIAL IN5UEATI0N  CATALOG 

H.  W.  JOHNS-MANVILLE  CO. 


100  William  St.,    New  York 


MILWAUKEE 
CHICAGO 
ST.   LOUIS 


BOSTON 

PHILADELPHIA 

PITTSBURG 


CLEVELAND 
NEW   OHLE.»NS 
LONDON 


WATTMETERS 

FOR 

DIRECT  CURRENTS 

The  new  Duncan  has  all  the  up-to-date 

features  that  go  to  make  it  the  best 

on  the  market.    It  will  pay  you  to  try 

one  and  investigate  its  merits  for  your- 
self. •      • 

Its    multipoint-  switch    method    of 

compensating  for  friction  and  vibration 

is  conceded  to  be  the  simplest,  quickest 

and  most  reliable  means  yet  devised. 

It  is  superior  in  every  respect  to  the 

old  and  clumsy  methods  of  adjusting 

■  the  compensating  coil  bodily  and  is 

not  damaged  by  lightning. 

DUNCAN  ELECTRIC  MF&.  hu. 

LAFAYETTE,  IhJD. 


? 
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JiENRY  NEWGARD  &  CO. 

ELECTBIML  COHSTBUCTION 

Pow  er  and  Light  Piaots.    Switchboards  and  Panel  Boards. 

A\t  711  =  1.1^   ?\funi>:ir'.Tl    nnc!   Isolated    F.lectric 


.'-s  aiuJ  Electrical  i^pccialiics. 
•iio?.     Motor?    afld  Electrical 


toi>   IJinldiiiys, 

87  Fifth  Avenue, 


sidences.  Fac- 
ege  Buildings. 

Chicago,  Illinois 


#»»*%»»%T%»%% 


SAVE 


The  Cost  of  8>. 

CHIMNEY 


BY  USING 


MechoLnicacl 
Dratft. 


B.  F. 

STVRTEVANT 

COMPANY, 

BOSTON.  MASS. 

New  York. 


Chic&^o. 


PhiUdelpKia. 


London. 


f  VULCANIZED  FIBRE 

$  Higliest  gfadcs  for  electrical  iosulation  aod  mcchasical  purposes,  in  sbccU, 

1  tubes,  rods  and  special  shapes*     Catalogues  aod  samples  on  application. 

;  VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


iBIack  Diamond  File  Works  ^ 


Est.  lMO». 


Inc.  18»S. 


Twilvt 
Me4«lt 
Awardid  at 
International 
Exposition! 


Special 
Priza 

Gold  Madal 
al  Atlanta, 

lass. 


J* 


^  OVH  UOODM  ABE  OK  SAI.K  IX  EVKKY  I^EADINCi  HABDWA«E  o9 
^  8TOUE  lar  THE  ISITED  HTATE8  AS»  CASADA.  Jjf 

^    6.  &  H.  BARNETT  COMPANY,   | 

;  PHILADELPHIA,    PA.  g 


''  SAFETY  '  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICIL  SERVICE. 
ivi.    B.    AusnriN  St  co., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WOPKS:  tayonne.  N.J. 


114-1  le  LIHEBTV  STREET,  X.  \\ 


"Vncle  Sam,  Prinier" 

\jsos  over  500  C.-W.    Motors  lr\ 
the  Government  Prir\tlnd  Office 

Our  bultettrv  45  tells  of  tKIs  eqvtlpment.    Write  for  It 


@ 


Eloctrotyping  Sawiu  GovernmeiJ 

Crocker- Wl^eeler  Cotnpany 

Me.nufacturers  of 

GeneraLtors  a>.nd  Motors 

AMPEiCE.  N.  J. 
BrBLnoh  Offices  In  Sixteen   PrlncipK.!  CItlea 


YOST  SPECIALTIES 

ELECTRICAL 


when  Tou  see  it?  Uo 
you  buy  the  l)est  when 
you  know  it?  If  so,  we 
k'M  mail  you  samples  on  request  m-  send  you 
our  catalogue  (without  charge).  .  H  you  appre- 
ciate the  best  when  you  see  it  and  want  the 
best  when  you  can  get  it,  «e  do  not  hesitai. 
to  give  you  the  practical  means  of  obtainin;;  i 
Let  us  hear  fi-om  yon 

THE  YOST  ELECTRIC  MFQ.  CO. 

TOLEDO.    OHIO 


Vol.  XIIV.      $3^0  Per  knn. 


Copyright,  1903.  by  Electrician 
PuDllslilnff  Company.  Chicago. 


CHICAGO,  JDLT  9, 1904, 


Entered  &t  Cbfeago  Postoffiee  as 
mall  matlor  of  ttm  second  class. 


10  Cents  a  Copv. 


SIIVIPLEX.  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

""^"R.^rnxsoN^"^'       The  Simplex  Electrical  Co.. 

ii-'^  Monadnock  Block.  CHICAGO.  I  10  State  Street,  BOSTON,  MASS. 


^ON'^ 


1889— Paris  ISxposition, 
Medal  for  Bobber  Insolation. 

1893— World's  Fair, 
Medal  for  Bobber  Insolation. 


Sdb'mmc 


TUE  STAHDABD  FOB 

BUBBFB  ISfSFIiATION, 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""iSr  Wires. 
THE  OKONITE  CO.,  Ltd 

1"SlnSc^;;J;i;.  ["•"«!•"■        253  BroaHwaj,  New  York. 


fieo.T.  Man8on,Gin'l  8upi 
W.  H.  Hodc^ns,  Secy. 


INDIINA  RUBBER  aMD  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE,  TELEaRAPH  AND  FIRE  ALARM  CABLES. 

All  WIrss  are  teiled  at  Factory.  JOKESBOBO,  IHQ, 

l3TFAr4oe~v^iriRES 


CHICAGO    INSULATED    WIR.E   CO.. 


152-154  LAKE  STR-EET. 


B&re  a^nd  Insulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Ifstlonal  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•3  lARCLAY'siR'^Et.  Main  Offict  and  Factory.  TRENTON,  tt.  1^ 


STANDARD  UNDERGROUND   CABLE  CO. 

322  The  Rookery,      Westln^house  Bldg-.,      56  Liberty  St.,        1225  Betz  Bldg., 
Chicago.  Pittsburg.  New  York  City.        Philadelphia,  Pa. 

Crossley  Bldg.,  San  Fraocisco.  10  Post  Office  Square,  Boston. 

BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 


"Climax" 

For  Hieh-resistance  Work. 


For  Measuring  liutruments. 


SPECIAL   ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO..  Harrison  (Newark).  W.  J. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

M.oufactur.rs  of 

Electric  Globes  and  Shades,  both 
Arc  aad  Incaodesceat 

loaer  and  Outer  Olobes  for  all 
eoclosed  arc  systems 

CATALOGUES    SENT    ON    REQUEST 


^end  \our  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bldg..  Chicago, 


I  ^^m  "ACMt '  COMMUTATOR  ^M     | 
\  ^^         CQMPOWP>  .         ^^  j 


J.  J.  EGAN'S  "ACME"  COMMUTATOR  COMPOUND 

abaoltitelj  Dreveots  Mp&rking  orcuttiDg,    One  etickof 
"Acme"  la  equal  to  one  gallon  or  oil  for  Inbricaslng 
commutators-    Free  Sample.    AGENTS  WANTED. 
60c  per  Stick.        65.00  per  doz. 

J.J.Egan  Sole  Mfg.,     683  W.Ohio  St..      Chicaao 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chiugo,  Sao  Frandsco. 


THOUSANDS  IN  USE. 

Motors,  Vs  h.  p.  to  100  h.  p. 

itynamos.  1  k.  w.  to  75  k.  w. 

Itlzbest  Quality.     Reaionablt  PriM. 

THEHOBARTELECTRICMFG.CO. 

T"OY.  OHIO. 


Magnets  and  All  Kinds  of  Coll  Windings  of  Inmlated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


ESTABLISHED  1876. 
COMBINATION  OF 

Stow  Flexible  Shaft 

MULTI-SPEED  MgtOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling.  Tapping.  Keamlntr,  Emerv  Grinding,  ttc. 
Write  lor  Catalogue  and  Prices. 

STOW  MFG.  CO.,  BInghamfon,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  A  Co. 
85  Queen  Victoria  Street,  London,  England. 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasursr 

IVI 


H.  N.  FENNER,  Pmldent 

IME^A/    E 

MANUFACTURERS  OF 

IS/la^Hinory^  f  

Brtldlng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

riNK     CAST! 


304  PEARL  STREET, 


I  rijsu la-tine  Electrical   ^A^ir 

I 

PROVIDENCE,  R.  I.,  U.  S.  A. 


^ESTIIN  ElBcMcal  In^tament  Co., 


Waverly  Park,  NEWARK,  N.  J. 


feitosSUdd  Portable 


Voltmeters,  Miiiiioltseters,  Voltainnieters. 

Ammeters,    Milammeters, 

8roDiid  Detectors  and  Circuit  Testers, 
Olmuneters,  Portable  Galvanometers. 

Our  portable  Instruments  are  recognized  as 
Tt)e5tciMlard  the  world  ov-er.  The  SemKPort- 
abie  Laboratory  Standards  are  still  better. 

Our  Station  Voltmeters  and  Ammeters  are 

unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Be RLrs— European    Weston   Electrical  Instru- 
ment Co..  Rinerstrasae  Xo.  88. 


i^eflrtov  Stead«r4  F«rt«ble  Oireet 


LosDos— Elliott  Bros.,  Century  Works,  Lewla- 

ham. 
Paris.  Fbance— E.  H.  Cftdlot,  12Bue  St.  Georges. 
New  York  Office— 74  Cortlandt  St. 


WIRE 
STRIP 
-  LINKS  (open) 


FUSE 


TELEPHONE- 
ENCLOSED    - 

(IndicBtln.,-' 

TUBULAR  LINE  - 


FUSES 


TELEPHONE    FUSE    BLOCKS, 
FUSIBLE  LINKS  (For  Fire  Doorf) 
OUTLET  BOXES, WIRE 
JOINTS,  FUSE  SOLDER  FLUX 
Stad  for  CatKlogut  So.  IS  Ittustrattag  our  full  llae  of  Eoods 
Bxhlbli  In  ElectrtcUy  Bldg.,  St.  Louts 

CHICAGO  FUSE  WIRE  &  MFG.  CO. 

3S8  Dearborn  St.,  Chicago.  85*  Broadway,  New  York. 

Mutual  Life  Bldg.,  Buffalo. 
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TheElectrig  StorageBatteryCo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


"Cbloribe  Bccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
"_  Fire- Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

phice  lists  and  dcscriptive  bulletins  forwarded  upon  request. 


SALES      OFFICES: 


PHlLADELruH, 

Allegbeny  Avl^ 
and  19ih  St. 


New  York. 
100  liroadway, 


Boston, 
60  State  St. 


Chicago. 
Marquette  Bldg 


St.  LoiriB,  San  Fbancisco,         Cleveland, 

Wainwright  Bldg.  Riallo  Bldg.  Citizens  Bldg, 


Canada,  Havana,  Cuba, 

Canadian  General  G.  F.  Greenwood,  Manager 

F.lectric  Co..  Ltd.  Toronto  34  Empedrado  St- 


CEJVT'RAL    STATIOJV    MAJSfAGE'RS 

Don't  Be  Afraid 

of  the  Gas  Pla.rvt 

WORK  UP  A  MOTOR.  LOAD 

We  c»n  furnish  you 

SINGLE    PHASE    MOTORS 


that  will  start  under  full  load  in 
sizes  ranifing  from  \^  to  35  H.  P. 

tOagner   Electric  Mfg. 

ST.  LO\/IS,  MO..  V.  S.  A. 


Co. 


\A/.   D.    RAIIMT. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proof irig,' black  paint.  An  elastic  anti-rust  coat- 
tag.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  for  **Data  on  Insulatlnfir  Materials." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


CARBONS 

CONSUMERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes.    = 


PUmNUM  RIVETS  FOR  COSITACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


IVIF^itVIMY,  Inc. 

ARnSANS  IN  PLATINUM 

408-4I0-4I2-4I4  N.  J.  R.  R.  AVE.  -  NEWARK,  N.  J. 

New   York   Office:    120    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..  7 

Akron  Electrical  Mfg-Co ri 

Allen  Company,  L.  E 11 

Allis-Chalmers  Company 2 

American  Battery  Co — 

Amer.  Circular  Loom  Co I 

American  Conduit  Co 14 

Amer.  District  Steam  Co 13 

Amer.  Elec.  Fuse  Co S 

Amer.  Electrical  Heater  Co..— 

Amer.  EL  Telephone  Co , 15 

American  Elecirical  Works..  11 
American  Stone  Conduit  Co..U 
Arnold   Elec.  Power  Station 

Co 13 

Automatic  Electric  Co 15 

Babcocic  &  Wilcox  Co -- 

Baln.For^e 11 

Baker  &.  Company 3 

Baker  A  Co.,  W.  E 13 

Bamett Company. G.  <k  H....20 
Beardslee  Chandelier  Mfg.Co.IO 

Berthold  <k  Jennings 17 

Big  Four  Route — 

Bissell  Co.,  The  F 11 

Bossert  Electric  Construction 

Co 5 

Brooks.  HallL 17 

Brj'au-Marsh  Co — 

Bryan.  Wm.  H 13 

Buckeye  Electric  Co — 

BuUock  Elec.  Mfg.  Co 10 

Bushnell,  A..... ..:::: ..is 

B.atterfleld,  J.  F '. .  — 

Byllesby  i  Co.,  H.  M ..13 

Central  Electric  Co 5 

Cent  Stat.  Improvement  Co..i2 

Central  Tel.' A  £1.  Co — 

Century  :61ectrlc  Co. — 


Chicago  Die  A  Electric  Co....— 

Chicago  Edison  Co 4, 12 

Chic.  Fuse  Wire  &  Mfg.  Co. . .  1 
Chicago  Insulated  Wire  Co..  1 

Chicago  Mica  Co 10 

Columbia  Incand.  Lamp  Co..  — 

Columbia  Mfg.  Co 16 

Columbus  Storage  Bat'ry  Co. 10 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America II 

Coolidge  Co..  Marshall  H 16 

Cope.T.  J 12 

CrawfordsviUe  Electric  Co..  8 

Crescent  Co 4 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company...  8 

Crouse-Hinds  Co — 

Cutler-Hammer  Mfg.  Co 5 

Cutter  Elec.  &  JIfg.  Company— 

D.  A:  W.  Fuse  Company ~ 

Dearborn  Drug-ife  Chem.Wks.l8 

Detroit  Steel  Casting  Co 20 

Diamond  Meter  Company — 

Dielectric  Manufacturing  Co.  3 
Dii'on  Crucible  Co.,  Joseph. .18 

Driver-Harris  Wire  Co i 

Duncan  Elec.  Mfg.  Co 19 

Dustin  Co.,  Chas.  E 12 

Edison  Decorative  &  Minia- 
ture Lamp  Deparim't 10 

Ecl'ison   Mfg*  Company.,  .r...  4 

Edwards  &  Co g 

Egan,  J.  J : 1 

Electrical  Euglneerlnstitute.— 

Electric  Appliance  Co  ..10 

Electrical  Recorder  &  Indi- 
cator Co    13 

Electric  Storage  Battery  Co..  3 


Electrician  Pub.  Company ...  19 
ErieRy.. 14 

FariesMfg.  Co 9 

"For  Sale"  Advertisements. .  12 
Ft.  Wayne  Elec.  Works,  Inc. .19 
Fostoria  Incand.  Lamp  Co. ..— 

Fowler,  John  H 17 

Fowler-Jacobs  Company 17 

General  Electric  Co 9 

General  EngineeringCo.,The  13 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  StorageBatteryCo....— 
Gt.  West.Sraelt.  A  Refining  Co,12 
Green  Fuel  Economizer  Co.. — 
Gregory  Electric  Company. . .  12 

Ilallberg.  J.  H ; 13 

Haller  Machine  Co 8 

HartMfg.Co 8 

Hartford    Steam    Boiler    In- 
spection &  Insurance  Co 18 

Hartford  Time  Switch  Co....  11 
Hazard  Manufacturing  Co. ..20 
Highland  Park  College,  ...  13 
Hobart  Elec.  Mfg.  Company.  1 

Hoffman,  G.  W..., 12 

Holmes  Fibre-Graph.  Co 18 

Holophane  Glass  Co -.io 

Hornaday  &  Co. ,  J.  P '.13 

Humphrey,  Henry  H — 

Hunt'A  Co.,  Robt.  W.' 17 

Illinois  Central  Ry 14 

Illinois  Electric  Specialty  Co.— 
Incandescent  Electric  Light    ■ 

Manipulator  Company ~ 

Indiana  Rub.  <k  Ins.  W.  Co....    1 
India  Rubber  A  Gutta  Percna 
Insulating  Company 4 


[nternafional  Elec.  Meter  Cea*5 
International  Tel.  Mfg.  Co.  ..15 

Jackson,  D.  C.  AW,  B 13 

Jeffrey  Manufacturing  Co 18 

Jewell  Electrical  Inst.  Co — 

Johns-ManviUe  Co.,  H.  W — 

Kartavert  Manufacturing  Co.20 
Kellogg  Switchboard  &  Sup- 
ply Company 15, 17 

KesterElec.  Mfg.  Co 14 

Klein  A  Sons,  Mathias 10 

Kohler  Brothers 13 

Kuhlman  Electric  Co 9 

Leather  Preserv.  M.  Corp — 

Leffel  A  Co.,  James 18 

Lewis  Lumber  A  Mfg  Co 17 

Lindsley  Brothers  Company.. 17 
Loud'sSons  Co.,  H.  M 17 

'Machado  A  Roller  .......  :...— 

Maltby  Lumber  Company 17 

Manhattan  El.  Supply  Co 10 

Manross,  P.  N.. 8 

Marinette  Gas  Engine  Co 18 

Mat_the_ws  A  Bro^.,  >V.  N 1 1 

McLennan  A  Company,  K 10 

Mechanical  Appliance  Co — 

Mica  Insulator  Company — 

Michigan  College  of  Mines  .  .— 
Miller  Electric  Co.. ....  .'....12 

Minnesota  Electric  Co 14 

-Miscellaneous  Ad  vs... 13 

Monon  Railroad — 

Moon  Mfg.  Co.,'Thel.. 14 

Morrison  Lbr.  Co.,  J.-  W — 

Mueller  Company,  William..  17 

Munsell  A  Co.,  Eugene 10 

National  Electric  Co 20 

National  India  Rubber  Co — 


For    Ol^^sif  ie<3.    XTxtXGisc    <y£'  -A.<X\r^^trtt»&irk^GXiX& 


New  England  Butt  Co I 

NewgardACo.,  Henry 4 

New  York  Cent-  Ry 14 

New  York  Ins.  Wire  Co 11 

Northern  Elect']  Mfg.  Co....  8 
Norton  Elect'l  Instrument  Co.  11 

Okonite  Co.,  The 1 

Olds  Gasolihe  Engine  Works.18 

Pacific  Coast  Pole  Co 17 

Page  A  Hill  Co 16 

Paragon  Fan  A  Motor  Co — 

PardridgeShade  ARefl.  Co..— 

Pass  A  Seymour,  Inc 5 

Pbelan,  D.  W 16 

Phillips,  Eugene  F II 

Phillips  Insulated  Wire  Co. ..11 

Phcenix  Glass  Co" " 1 

Phosphor-Bronze  S.  Co 18 

Pignolet,L.  M 10 

Pittsburg  A  L.  S.  Iron  Co....  17 
Plume  A  Atwood  Mfg.  Co..  ..-- 

Porter  Cedar  Company 16 

Pratt  Institute — 

Reisinger,  Hugo — 

Reynolds  El.  Flasber  Mfg.Co.i2 

Roebling's  Sons  Co.,  J.  A 20 

Ruebel-Schwedtmann- Wells.. 13 

Safely  Ins.  Wire  A  Cable  Co. .  8 

Sargent, A  Lundy — 

Scbott.W.  H 13 

Seaman ,  J.  H 10 

Seaman  A  Co..  W.  S 14 

Simplex  Electrical  Co., The..   1 
Simplex  Elec.  Heating  Co....  11 

Speer  Carbon  Co 8 

Sprague  Electric  Company.'. .  9 
Squire  Electric  Co 13 


Standard  Elec.  Mfg.  Co 14 

Standard Underg.  Cable  Co....  1 
Standard  Vitrified  ConduitCo 

Stanley  Instrument  Co 

Stanton,  LeRoy  W ,  I3 

State  Univ."  of  Iowa 10 

Sterling  A  Son,  W.  C 17 

Sterling  Electrical  Mfg.Co....  5 
Sterling- Varnish  Co.,  The. . . . I6 

Stow  Mfg.  Company i 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...20 

Thompson,  S.  E 16 

Tod  Company,  William 18 

Torrey  Cedar  Company 17 

Trumbull  Elec.  Co — 

Turner  Brass  Works U 


Union  Electric  Mfg.  Co., 


12 


Valenime-Clark  Co.,  The.... 17 

Varley  Duplex  Magnet  Co 1 

Vulcanized  Fibre  Company.  .20 

Wagner  Electric  Mfg.  Co 3 

Walsh's-Sotis  A  Company 12 

Warren  Elec.  Mfg.  Co 9 

Wesco  Supply  Co — 

Western  Eieciric  Company...  4 

Western  El.  Supply  Co 16 

Western  Lumber  A  Pole  Co..  Ifl 
Westinshotisn      Electric      A 

-  JIanufaciuring  Co — 

Weston  Electrical  Inst;  Co...  1 

Wilraerding,  C.  H " 13 

'Wisconsin  Central  Ry (2 

Woolley  Fdy.  A  Jlach.  Wks..— 

Worcester  Coir  pany,  C.  H 16 

Yesbera  Mfg.  Co — 

Yost  E-'ectric  Mfg.  Co S 
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REMEMBER     THE     NAME     AND     BUY     THE    BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING    RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITE  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


-0 


W.  E.  FAN  MOTORS 


Catalogue  on  Request 

DESK,  BRACKET  and 
CEILING  STYLES 

ALL  VOLTAfiES 
ALL  CIRCUITS 


(Uestern  Electric  Cottipany 

Chicago  new  Vork 

Saint  Couis  Denver 

Pbiiadelpbia  Kansas  City 

Pittsburg 

San  Trancisco  eincinnati  Saint  Paul 

(Calllornia  Electrical  Works)      (Standard  Electric  Company)      (American  Electric  Company) 


New  Soldering  Stick 

"CRESCENT" 

Is  Pliable  ind  Plastic,  Not  Brittle! 


Entlrvly  different  from  any  other;  no  waste;  no 
sputtering;  nocorroslon. 

CRESCENT  CO.,  403  OMAHA  BLDC,  CHICAGO. 


Edison  Battery 
Fan   Outfits 

The  reputation  of  all  goods  bearing  the 
name  of  Edison  makes  them  desirable  lines 
to  handle.  Edison  Battery  Fan  Motor  out- 
fits are  as  good  as  their  name  and  dealers 
who  do  not  already  have  a  line  of  them 
should  write  us  for  Catalogue  No.  7  F. 

EDISON    MANUFACTURING    CO., 

Factory,  ORANGE,  N.J. 
NEW  YORK,  83  Ciiamt)ers  St. 
CHICAGO,  304  Wabasli  Ave. 


HENRY  NEWGARD  &  CO. 

ELECTRICAL  COHSTRUCTIOH 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Svvitchiboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 


87  Fifth  Avenue, 


Chicago,  Illinois. 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  th* 
IX     F-L.EXIBL-E:    TUBI 


^A/IRI 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Ofnoa, 
IB  Cortlandt  St.,  Nsw  York. 


MAIN  OFFICE,  Clenwood  Works, 

YONKI 


,   IM.  V. 

(1Q82S) 
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YOU  GET  MORE  FEET  PER  100  LBS. 


OF  I.  X.  L.  WEATHER=PROOF  WIRE 
than  you  get  of  any  other,  owing  to  the 
compact  insulation. 


SEND  FOR  SAMPLES  AND  PRICES. 


O^ntetl  €lttfair€io«jRHig, 


GENERAL 

SALES 

AGENTS. 


264=266-268=270  FIFTH  AVENUE, 
CHICAGO. 


ATTACHMENT  PLUGS 


As  made  by  us  conform  to  Underwriters   rules 
and    are     In    their    list    of    approved    fittings. 


New  York 


PASS  &  SEYMOUR,  me. 

SOLVAY,  NEW  YORK 

Boston  Chicago  San  Francisco 


STCRUNO    SPCClkL 


DO   YOU? 

BUY  _  LAMP^-OR*BUV     CANDLE      POWER 

-ft  ^^  7this  lamp/  ^-^     - 

THE  STEMUNG  ELECTRICAL  MANUFACTURING  CO. 

HEW  TORR.   N.  T.  WkflRtN.  O.  CHICKOO,   ILU 


HCOUkAR      TVPC 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JOTCTION  BOXES, 
SWITCHBOARDS,   PAJTEI,    BOARDS,   SfTITCHES,   KTC. 


STANLEY  RECORDING  WATTMETERS 


FOR     ALTERNATING     CURRENT     CIRCUITS 


IM 


T  M  R  LJ 


NO  JEWEL  WEAR  FROM  HAMMER  OR  SIDE  THRUST.       CLASS  OR   METAL   COVERS-SECOND  ALONE   TO  THE 

STANLEY    MAGNETIC    SUSPENSION    WATTMETERS 

" Send  for  Bulletins  and  Information  About  Meters  to ' 

NUKY    IIMS-rRiJIVIEN*r    CO.,    Orea-fc   Barrlne-ton,   IVIass.,  U.  8.  A. 


EDBOPEAN  OFFICE,  23  BOULEVARD  DES  ITALIESS.  PARIS,  FRANCE. 

BALES  IGEHTS:  Colorado,  Idabo,  Montana,  Wyoming,  Sew  California,    Oregon,  Washington,    Reiait, 
_„  SiMourl,  Kanjal,  Arkansas.                                                Mexico.  L'tah,  Ariz.na. 

FRANK   ADAMS   ELECTRIC  COHPAHT,  HEHDRIE-BOITHOFP  MFG.  AND  SUPPLY  CO.,  BROOKS-FOLLIS  ELECTRIC  CORP. 

St.  Lonis.  San  Francisco.  San  Francisco. 


Mexico, 

VICTOR  H.  BRASCHI  &  COMFANT. 

Hexleo  City. 
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ALLEN-BRADLEY  ELECTRIC  CRANE  CONTROLLERS 


PATENTED 


Guaranteed  for  One  Year.    Three  months'  Free  Trial. 
No  Sparking.    No  Repairs.    Perfect  Control. 

AMERICAN  ELECTRIC  FUSE  COMPANY 


CHICAGO 


ILLINOIS 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Ailjavtern.    Cord. 

Crescent  Co. 

Iiu-andes.  El.  Lt.  Manip.  Co. 

SeamaD,  J.  H. 
A«lJuHterii,  Inc.  LanipM. 

Inc.  El.  Lt.  Manipulator  Co. 
Aiicbor»   (Tel.  &  Tel.) 

Matthews  A  Bro..  \V.  N. 

Crouse-Hlnds  Co. 
AnuuiiclalurM. 

Central  Electric  Co. 

Edwards  \  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mtg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
OutterieH  nnd  Jura. 

Bissell  Co  .The  F. 

Central  Electric  Co. 

Columbus  Storage  Battery  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

We*;»'o  Suuply  Co. 

Western  Electric  Co. 

AVeslern  Elec.  Supply  Co. 
Belln,    UuKKerM,   Etc. 

Central  Electric  Co. 

tdwardSit  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  UreMMlni?. 

Dlson  Crucible  Co..  Jos. 

Leather  Preserver  Mfg.  Corp. 
BelCluu:. 

Leather  Preserver  Mfg.  Corp 
BluYvera. 

Sturievant  Co.,  B.  F. 
Blow  I'liica. 

Turner  Brass  Works. 
Bollttr  Coiupounda. 

Dearborn  Drug  &  Chem.  Wks. 
Bollera. 

Babcock  A  Wilcox  Co. 
Bunks.    Electrical. 

Electrician  PubllshInK  Co. 
BootliM,  Telepboue.  . 

Tfaraan  A  C'o.,  \\.  S. 

Yesuera  Mfy.  Co. 
Urackefs. 

Farii/s  .Mfg.  Co. 
llrualiea. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-tiraphileCo. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cnble   Hnnsera. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables) 
CHiiopiea. 

I-'arles  Mfg.  Co. 
Carboiia,    P  o  1  n  t  a  and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger.  Hugo. 

Speer  Carbon  Co. 

We.sco  Supply  Co. 

Western  Elec.  Supply  Co. 
CiiNtliiica. 

Detroit  Steel  Casting  Co. 

Tarlf.  .Mfg.  Co. 

New  England  Butt  Co. 

National  Electric  co. 
Cbnina. 

JeiTrey  Mfg.  Co. 
CliMiulellent. 

Karie>  Mfg.  Co. 
Clr«'nit    Breakera. 

Cutler-Huninier  Mfg.  Co. 

CuUlt  Ek-c.  A  Mfg.  Co. 

Ft.  Wayne  Elec.  Wk-4.  Inc. 

Union  Electric  Mfg.  Co. 

Western  Electric  Company. 

Westlnghouse  El.  A  Mfg.  Co. 
CliiKterH. 

Farle-i  Mfg.  Co. 
Cluteliea,     Electrical 

mill    Me«*1innli*nl. 

Akron  Electrical  Mfg.  Co. 
Coal    niitl    AMiieN    llniid- 

llne  Mnclilnery. 

Jeffrey  Mfg.  Co. 
IPoIIh  and  Mavrneta. 

Varley  Duplex  Manuel  Co. 

Western  Electric  Co. 


Cdminatator  CotnpoDnd 

Allen  Co.,  L.  B. 
Egan.  J.  J.  • 
McLennan  &  Co.,  K. 

Commutator  Traiuff  De- 
vice. 

Akron  Electrical  Mfg.  Co. 

Condait  and  Coudalts. 

American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Sprague  Electric  Co. 
Standard  Vltrltled  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    and    Elec- 
tric  Llifbt  Planta. 

Bullock  El.  Mfg.  Co. 

Crocker-Wbeeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

AVestlDghouse  El.  A  Mfg.  Co. 
Coiitrollers,  Oruue. 

Amer,  Elec.  Fuse  Co. 
CroHH-ArmH,     Plna     and 

Brackets. 

Berthold  J:  Jennings. 

Central  Electric  Co. 

Lewis  Lumber  A  Mfg.  Co. 

Manhattan  Elec."  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elec.  Supply  Co. 

Cnt-Outa  and  Swltcbea. 

Bissell  Co..  The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hlnds  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
\t.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &.  Mfg.  Co. 

Dynamos  and  Motora. 

Akron  Electrical  Mfg.  Co. 
Bissell  Co..  The  F. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
CrawfordsviUe  Electric  Co. 
Crocker-Wbeeler  Co. 
DustinCo..Chas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Slow  Manufacturing  Co. 
Sturievant  Co..  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  >rfg,  Co. 
Wesco  Supply  Co. 
Western  Electric  Co, 
Western  Elec.  Supply  Co. 
Weitlnghouse  El.  A  Mfg.  Co. 

Eoononilxera.    Pnel, 

Green  Fuel  Economizer  Co. 

Electric    Hcalinff  Appl. 

American  Elec.  Heater  t;o. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric    Ralln-nya. 

Crocker-Wheeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electrlcnl  anil  Mcohan- 
Ical    EnKlneera. 

Arnold  Elec.  Power  Stat'n  Co. 
Baker  A  Co..  W.  E. 
Brvan.  Wm.  H. 
Bultertlelrt.  J.  F. 
Hylle.shy  A  Co.,  H.  M. 
General  Engineering Co.,The. 
Ilallbere.  .1.  H. 
Hornaday.  J.  V.  A  Co. 


I'^o*'    ,A.li>]3.^l>etlo^l 


Humphrey,  Henry  H. 

Hunt  A  Co.,  Robt.  \V. 

Jackson,  D.  C.  A  W.  B. 

Kohler  Brothers. 

Newgard  A  Co.,  Henry, 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Schwediman,  Wells. 

Sargent  A  Luudy. 

Schott.  W.  U. 

Squire  Electric  Co. 

Stanton.  LeRoy  W. 

Wllmerding.  C.  H. 
Electrical  Inatrnments, 
(Recording  and  Testing.) 

Bissell  Co..  The  F. 

Central  Electric  Cu. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Electrical  Recorder  A   Indi- 
cator Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

General  Electric  Co, 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Plgnolet.  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg,  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
ElectFo-PlulintS  Alacb*y 

Crocker-Wheeler  Company. 

General  Electric  Co. 
ElevatorH-Conveyora. 

Jeffrey  Mfg.  Co. 
Engluea,  Gaa  and  Gaso- 
line. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  Mach.  Wks. 
Enffines.    Steam. 

Aliis-Chalmers  Company. 

Amar.  Diesel  Engine  Co. 

Dustin  Co.,  Chas,  E. 

Stunevant  Co.,  B.  F. 

Tod  Co..  Wm. 
Fans    nnd    Fan    Motora. 

Central  Electric  Co. 

Crocker-Wbeeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Stunevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Go. 
Filea. 

Barnett  Co.,G.  A  H. 
FittingTH. 

Faries  Mfg.  Co. 
FIxtnrea,  Gaa  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 
Flasbera. 

Bissell  Co  .  The  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Slialta. 

Stow  Mfg.  Co. 
Forsrea. 

Stunevant  Co..  B.  F. 
Fnaea  nnd  Faae  Wire. 

Am  r.  Elec.  Fuse  Co. 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Central  Tel.  *  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire*  Mfg.Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-Manville  Co..  H.  W. 

Manhattan  Elec,  Supply  Co. 

Wesco  Sur>ply  Co, 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Glnbea.    Bellcclora    and 

Sbndea. 

FoKiorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Pha;nlx  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite  flneolaltlea. 

Dixon  Crucible  Co..  Jos. 

Holmes  FIbre-Graphlie  Co. 


Heatini;    (E  x  li  a  n  a  t 
Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventllat- 
\njs    Apparatus. 

Stunevant  Co.,  B.  F. 
Holders*  Inc.  Lamps. 

Incandesent   Electric    Light 
Manipulator  Co. 

Inspection  &  Insnrance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co, 

Insnlatiner  Macblnerj-. 

New  England  Butt  Co. 

Insnlators  and  Inaalat- 
ingr    Materiala. 

Akron  Electrical  Mfg.  Co. 
American   Electrical  Works. 
Central  Electric  Co. 
Chicago  Edisou  Co, 
Electric  Appliance  Co. 
General  Inc.  Arc  Liglit  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Johns-Manville  Co.,  H.  W. 
Kartavert  Jlfg.  Co. 
Manhattan  Elec.  Supply  Co, 
Mica  Insulator  Co, 
MunsellACo.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Klectrical  Co. 
Standard  Underground  C.  Co, 
Standard  Vitritled  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Wesco  Supply  Co. 
Western  Electric  Co- 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Junction    Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 
LampN,  Arc. 

Bissell  Co.,  The  F. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Ll.  Co- 
Gregory  Electric  Co. 
Manhattan  Elec,  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  EI.  A  Mfg.  .Co. 

Lamps.  Incandeaceut. 

BisseliCo,.  The  F. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Inean.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamj)  Dept. 

Electric  Appliance  Co. 

Fostoria  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  SupplyCo. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
La  in  PH.      IncandeHOent— * 

Iteplacera  Sl  Clennera. 

Inc.  El.  Lt,   Manipulator  Co. 
LctferR.    Aletnl. 

Haller  Machine  Co. 
LIurlitnInf?   Arreatera. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  i-^lec.  Wks.  Inc. 

General  Electric  Co. 

Manhiittan  Elec.  Supply  Co. 

Minnesota  Eleclrlc  Co. 

Western  Electric  Co. 
Linemen's   Cllnibera. 

Klein  A  Sons,  Malhlas. 
Magnet  Wires. 

(See  Wires  and  Cables.) 
Itlocbaiilcnl    Draft. 

Stunevant  Co.,  B.  F, 
niion. 

Chicago  Mica  Co. 

Mica  insulator  Co, 

Munsell  A  Co.,  Eugene. 
niliilntc  .4npnrntnH.EIeCrf 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Joffrev  Mfg.  Co. 

Western  Eleclrlc  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Alotor**.    (See  Dynamos  and 

Motors.) 


Mppers  and  Pliers. 

Klein  A  Sons,  Mathias. 
Novelties*  Glaaa*  Elec. 

Ithaca  Elecfl  Novelty  Co. 
Nozzles. 

Faries  Mfg.  Co. 
PuintH. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain.  Foree. 
Phostpbor    Bronae. 

Phosphor  Bronze  Sm,  Co. Ltd. 
Platinom*     lVir«     and 

i^lieet. 

Baker  A  Company  Inc, 
PolCH  and  Ties. 

Berthold  A  Jennings, 

Brooks.  HaU  L. 

Bushnell,  A. 

Columbia  Mfg.  Co, 

Coolidge  Co.,  Marshall  H. 

Fowler.  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lewis  Lumber  A  Mfg.  Co, 

Lindsley  Bros.  Co, 

Loud's  Sons  Co,,  H.  M. 

Maltby  Lumber  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  WHliam. 

Pacitic  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan.  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. 

Thompson.  S.  E. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Western  Lumber  A  Pole  Co. 

Worcester  Co.,  C.  H. 
Polisb   (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Faries  Jlfg.  Co. 
Poorer   Trausmiaaion 

Macbinery. 

Jeffrey  Mfg.  Co. 
Rail  Joluta. 

Continuous  Rail  Joint  Com- 
pany of  America. 
ReHners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-W^indlnij:— Repalra. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Miller  Electric  Co. 
Rheoatata. 

Cutler-Hammer  Mfg.  Co. 
-   General  Electric  Co.- 

Gen'I  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Rods.  Conduit. 

Cope,  T.  J, 
Scboola  and  Collevea. 

Electrical  Engineer  Inst. 

Highland  Park  College 

Michigan  College  of  Mines. 

Pratt  institute. 

State  I'niv.  of  Iowa. 
Second-IIand  Mach'y. 

Bissell  Co  ,  The  F. 

Cent.  Stat.  Improvement  Co. 

Dustin  Co.,  Chas.  E. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Northwestern  Electric  Co, 

Walsh's  Sons  A  Co. 
ShadeH,  Liiuii*. 

Faries  Mfg.  Co. 
Slieut    Braas    4^    Copper. 

Plume  A  Atwood  Mfg.  Co. 
Slens,   Electric. 

Haller  Machine  Co. 
Sockets  ^  Receptacles. 

Pas<i  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
SolderluR    Sticks,    Salts 

nnd    Paste. 

Allen  Co..  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co, 

Western  ElectritfCo, 
Speakliinr   Tubes. 

Central  Eleclrlc  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  lOlec.  Supply  Co. 

Wesco  Supply  Co. 

Western  I-'lectrlc  Co. 

Wester    Elec.  Supply  Co. 

SperiultieH.   RIectrlral 
nifra.  nnd    Dealffnera. 

Haller  Machine  Co. 


A.ci'v-©rtise>n:at©i3.'tei    (See    I»^e:e 


Speed  Indlcatora. 

Weston  Electrical  Inst.  Co. 

Storage   Batterlea. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Sappllea,    General  Eleo. 

Bissell  Co.,  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  ElectT  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

STTitcbboards. 

Bissell  Co.,  The  F. 

Crouse-Hlnds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Telephones.  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 
Auiomatic  Electric  Co. 
Bissell  Co.,  The  P. 
Central  Electric  Co. 
Central  Tel.  A  El.  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Switcbb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
Murdock  Si  Co.,  Wm.  J. 
National  Elec.  Signalling  Co. 
Stromberg-CarlsonTel.  M.Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time  Switches. 

Bissell  Co  ,  The  F. 

Hartford  Time  Switch  Co.    . 
Toola. 

Klein  A  Sons,  Matblaa. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 

CrawfordsviUe  Electric  Co. 

Crocker-Wbeeler  Co. 

Ft.  Wayne  Elec.  Works,  Inc, 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec,  SupplyCo. 

National  Electric  Co. 

Wagner  Electric  Mfg,  Co. 

Wesco.Supply  Co. 

Western  Electric  Co. 

Westarn  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trncka*  Blectrlo  Car. 

General  Electric  Co. 

Westinghouso  El.  A  Mfg.  Co, 
Turbines,    Steam. 

AUis-Chalmers  Co. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 

Turbines  Water  W^hecls 

Leffel  A  Co.,  Jas. 
Varnlahea. 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 
Vnlcanlaed   Fibre. 

Vulcanized  Fibre  Co. 
W^lrelesa  Tel.  App'tna. 

Clark  Wlrel.Tel.&Tel.Co.T.E 

National  Elec.  Signalling  Co 

W^lrea  A  Cables— Mas:- 
net   Wires. 

American  Electrical  Works. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescentlns.WireACble.Co. 
Driver-Harris  Wire  Co, 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  WlreCc 
Okonite  Co.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  MMre  Co 
Roebling's  Sons  Co.,  J.  A. 
Safety  Ins.  Wire  A  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
.    Western  Elec.  Supply  Co. 

3. 
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A-B  ARC  LAMPS 

FOR  ALL  CIRCUITS 


SPECIAL 
FEATURES 

Accessibility  of  Mechanism, 

Ease  of  Removing  Inner 
and  Outer  Qlobe, 

Ease  of  Trimming, 

Weatherproof  Construction, 

Stamped  Copper  Cases  and 
Simplicity  of  Mechanism. 


AaENClES 

Doableday-Hlll  Electric  Co. ,  Pittsburg,  Pa. 

Electric  Appliance  Co.,  Chicago,  III. 

The  Wesco  Supply  Co.,  St.  Louis,  Mo. 

H.  C.  Roberts  Electric  Supply  Co.,  Philadelphia,  Pa. 

Pettlagell-A^drews  Co.,  Boston,  Mass. 

Cla.  Benbow'Dutton,  S.  A.,  City  of  Mexico,  Mex. 

Oeo.  F.  Roba,  Milwaukee,  Wis. 


THERE    IS 

A  greater  number  of 
Adams- Bagnall  Constant 
Direct  Current  Series 
Enclosed  Arc  Lamps  used 
for  street  lighting  through- 
out the  United  States, 
Canada  and  Mexico  than  all 
other  makes  of  this  type  of 
lamp  combined. 

SEND  FOR  CATALOaUE 


?^ 


^ 


AOBNCIES 

B-R  Electric  Co.,  Kansas  City,  Mo. 
A.  J.  MIcbell,  Atlanta,  Oa. 
Interstate  Electric  Co.,  New  Orleans,  La. 
Post-aiover  Electric  Co.,  Cincinnati,  O. 
Mlller-Seldon  Electric  Co.,  Detroit,  Mich. 
W.  a.  Nage I  Electric  Co.,  Toledo,  Ohio. 
R.  B.  T.  Pringle  Co.,  Ltd.,  Montreal  Que. 


THE   ADAMS  -  BAGINALL   ELECTRIC    CO. 


New  York  Office :  136  Liberty  St. 


CLEVELAND,  OHIO 


Chicago  Office :  309   Dearborn  St. 
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c"rTd".  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    •    St.  Marys,  Pa. 


B&II 

Compound 

Engine 

Northern 
Dynamos 


Northern  Direct  Current  Apparatus  possesses  all  the  characteristics  of  econom- 
ical, convenient  operation  common  to  excellent  electric  dynamos  and  motors  and 
Msny    excluelTe   meritorious  features  thai  make  It  worth 
your  while  to  get  acquainted  hy  reading  Bulletin  No.  2,530. 

NORTHERN  ELECTRICAL  MFG.  CO.. 

Engineers    Man\jfe..cturers. 
MADISON,  WIS.,  -  -  V.  S.  A. 


#^ 


Q^ife  ^s^rt  ilfg.  (Ho.,  I^artfarh.  (Ham. 

Nrat  fork  InBtnn  ffilftrago  STorotitn,  (@nt 


ST 

The  Best 
WHY? 

Because  it  is  serv- 
iceable. See  Ad. 
next  issue.  Cata- 
logue by  the  asking. 

THE  YOST  ELECTRIC 

MFG.  CO. 
Toledo"'  -        ■       Ohio 


''  SAFETY  "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      B.     A.USTIIM     St    00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  OrSULATED  WIKE  &  CABLE  CO., 

WORKS:  Ityonne,  N.J.  114-116  L.IBERTT  STBEET,  H.  X. 


HAIR  SPRINGS 


Crocker-Wheeler.     Brown,  Boverl. 

By  arrangement  with  the  celebrated 
electrical  engineers,  Brown,  Boveri 
&  Cie.  of  Baden,  Switzerland,  the 
Crocker  -  Wheeler  Company  has 
secured  their  alternating  current 
designs,  patents  and  rights  to  man- 
ufacture in  America,  and  has  re- 
tained them  as  consultingengineers. 

Crocker- Wheeler  Company  is  now 
putting  on  the  market  alternating 
current  generators,  transformers 
and  accessories  of  the  most  per- 
fect design  and  construction, 
adapted  to  American  practice. 
Opportunities  to  bid  on  this  appa- 
rtus  are  invited. 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

J^K.W.  toSOOK.  W. 

This  transformer  represents  the  latest  Improve- 
ments in  transformer  construction;  made  in 
three  types;  multi-coil  construction;  ventilated 
cores;  built  for  all  commercial  voltages  and  fre- 
quencies; hlsber  efficiencieB  together  irith 
lOTrer  temperatures  tlian  hare  hereto- 
fore been  attained  are  gaaranteed. 

Catalogue  just  irssued  explains  details. 

Manufactured  by 

Crawfordsville  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,        U.S.A. 


187  fULTOm  STREET 


OHIOABO 


For  Signs,    Letters,    Flashers,   Dimmers,  Timeswitches, 
Lamps,   Rubberrings  and  anything  pertaining  to  Signs, 

WRITE  TO 

HALLER  MACHINE  COMPANY 

Deilgneri  ind  Muiulicturers,  oi  Staeetmatil,  Electric  ud  Michlnery  Speclaltlti      * 


July  9,  1904 


WESTERN    ELECTRICIAN 


ELECTRIC 

FANS 


THE  POPULARITY 

of  our  fans  is  due  to  their  su- 
perior design  and  construction. 
They  have  been  imitated  many 
times,  but  never  equaled. 

Write  for  Catalogue 
No.  30814 

SPRAQUE 

ELECTRIC  COMPANY 

General  Offices : 
527  West  34th  Street,  New  York. 

Chicago  Office :    Fisher  Bldg. 


SINGLE     AND 

POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO., 

Elkhart,  Ind. 

f  REFLECTIONS 


FARIES 
REFLECTORS 


1 


Fit  any  socket- 
Quickly  attached  or  detached. 
Made  of  aluminum  or  steel. 
Very  light  and  will  not  rack  socket  to 

pieces. 
Finish  not  affected  by  heat. 
Made  in  many  styles  and  finishes. 


Catalogue  mailed  upon  application, 

FARIES    MFC. 

DECATUR,      ILL. 


CO. 


Wa^^rreTY 


Alternator 


•.■^**"-»-.-^i. 


NINETY-NINE 
PER  CENT. 

of  thought  goes  into  the 
making  of  the  Warreii 
Alternator  to  render  it 
efficient,  reliable  and  easy 
to  care  for. 

We  Guarantee  What  We  Sell 


Sell  What    We    Guarantee 


"JpUfflENEpicffi^.^., 


S&.ndusky,  0> 


^gt  (5*  «5*  to*  to*  to*  t^  t5*  t^  t^  iS*  iJ*  t5*  t5*  t5*  iS*  t^  (O*  t5*  f^  to*  t5*  t5*  to*  to*  t5*   t5*  to*  t5*  to*  to*  <o*  (5*  to*  to*  t5*  to*  to*  to*  to*  to*  to*  to*  t5*  to*   t5*  to*  to*  t5*  to*  to*  to*  to*  t.5*  t5*  t5*  to*  to*  to*  to*  t5*  to*  tl5*  tJ*  to*  to*  «5*  to*  to*  v^ 


Wenezai  ^lectzic^Sc^mpatii^ 


Edgewise  Wound  Enclosed  Arc  Lamps 

FOR  ONE  HUNDRED  AND  TEN  VOLT  DIRECT  CURRENT  SERVICE 

Embody  the  latest  features 
of  Arc  Lamp   manufacture. 

INDESTRUCTIBLE. 
PERFECT  REGULATION. 
PERMANENT  ADJUSTMENT. 
COMPOSED  OF  FEW  PARTS. 
SIMPLICITY  AND  RIGIDITY  OF  CONNECTIONS. 
Write  for  further  information. 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


% 
% 
% 
% 

•*> 
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Chicago  Office:  Monadnock  Block. 


Sales  Offices  In  All  Large  Cities. 
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WE  HAVE  OVER   135,000 

ADAMS-BAGNALL  ARC  LAMPS 

IN    OPERATION 

These  cost  our  customers  from  $1.00  to  $2.00 
more  than  they  could  have  bought  others  for. 
There  must  have  been  a  reason  why  they  paid 
us    more.       Think    It    over     .•. 

Pittsburg,  Washington,  St.  Louis,  Baltimore, 
Kansas  City,  Orand  Kaplds,  Dayton,  and 
a  hundred  other  towns,  are  lighted  by  Adams- 
Bagnall  Arc   Lamps.      Is  yours  ?       .-i 

ELECTRIC  APPLIANCE  CO. 

ELECTRICAL     SUPPLIES 
CHICAGO 


CHICAGO  MICA  CO., 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NEW  YORK  and  CniCAQO 


INSULATION  That  Is 

Micanite,  Linotape,  M.  1.  C.  Compound,   Empire 
Cloth    and    Paper.      For    Years    the    Standard- 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


Bullock  Electric  Manafacturing  Company 


CINCINNATI,  OHIO,  U.  S.  A. 


Radial  Drill  Driven  by  Bullock  T>pc  "^"  Motor. 


The  Bullock  Multiple  Voltage  System 
provides  the  only  successful  means  of 
controlling  the  speed  of  motors  driving 
machinery  which  requires  variable  speeds 


Biggest  Stock 
in  the  West. 

Valparaiso,  Ind. 


EDISON  MINIATURE   LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 

All  types — every  variety. 
Prompt  shipment — in  any  quantity. 


Miniature  and  Candelabra  Sockets 
and  Recef^actes. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Company,  Harrison,  N.  J. 


WANTED 


You  Who  are  Troublad  wHh  Sparking  and  Cutting  of  Contmulatorm  to  Uam 


The  only  artic'e  tbat  will  PREVENT  8PABK1NO. 
Will  keep  ihe  commutator  In  good  conditlou  and 
PREV^l.^T  CUTTING. 


Absolutmly  will  Mat  Gum 
Tho  BrumhoM  .am 

It  will  put  that  high  gloss  on  the  commotattw  ym 
have  BO  long  sought  after. 

SO  dm,  per  Stick,    SB.OO  gto'  Dazmaa  mm     mm^m  •-•«■« ii  at    o    aa 

_     „  ,    .      ,,  „       ,    „  if*  mCLLnnAn   ot   UUm^ 

For  Sale  by  all  Supply  Houses,  or  g^,^  Manufacturers . 

FREEp  Santfflo  Stick,      Room  411  inter  Ocean  Bldg.,  130  Dearborn  St ,     CHICAGO,  ILL. 


BEARDSLEE  CHANDELIER  MFG  CO. ''^MV^A^i^'^' 

GAS  &  ELECTRIC    FIXTURES  "-^he  TRADE 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Qronnds,  etc. 

BELIABLE.       ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

/8-80  Cortlandt  St,  NEW  YORK.  N.  Y 


THE  STATE  UNIVERSITY  OF  IOWA 

SCHOOL  OF  APPLIED  SCIENCE.   Iowa  City,  Iowb 
Four  year  courses  of  the  bighpet  (rrade  In 


NGINEERINC 

Nuiiieroua  ebort  practical  courFee. 
Special  courses  In  technical  cbenilB- 
Irj-,  bacteriology,  etc.  Adequate 
tquipment  In  shops  and  iaDora- 
toiles.  WaterpoHcr. 
University  environment.    ExpenBes  low. 

Address  C.  E.  MacLEAW,  President 


Civir 

Municipal 

Sanitary 

Electrical 

Mechanical 

Mining 


E 


%  Actual  Size.    Patented. 


GROWN  CORD  ADJUSTER 

BEST  AND  SIMPLEST.  MADE  OF  HARD  RUBBER. 

No  Slip,  No  Abrasion,  No  Removing  socket,  Easily  attached 
Price  S4.00  Per  Hundred,    liberal  Discount  to  the  Trade. 

Sample  Free. 
J.  H.  SEAMAN,  I  75  Dearborn  St.,  Chicago 


M.KLtlN    &  SON. 

Seed  2c  stamp  for  oew  catalosne  No.  6  of 

KLEIN'S     TOOLS 

For  Elaetrleal  Workarm 
and  Lino  Bulldara. 

MATHIAS  KLEIN  ARSONS.,,, 

81  W.  Van  Buren  St.,  Chicago.  III. 


NEW  PRICES 

N«w  net  prices  on  all  goods  contained  In 
our  SSO-page  catalogue  No.  14.    Send  far  It. 

MANHAHAN  ELECTRICAL  SUPPLY  CO. 

New  York  Chicago 


MAILED    FREE. 

A  valuable  treatise  on 

STORAGE   BATTERIES 

for 

Private  Lighting  Plants 

together  with  our  catalogua* 

COLUMBUS  STORAGE  BAHERY  CO., 

COLUMBUS,  OHIO. 

Machado  &  Roller,  New  York. 
Coitz  Engineering  Co.,  Chicago. 


Pagoda  Wireless  Clnsters 

Most  Efflclenl  and  Cheapul 
Cluster  on  the  Market. 

Combines  the  advantages  of  the  Benjamin, 
Dale  and  similar  Clusters  with  the  tremen- 
dous reflecting  powers  of  the  weli-linown 

PAQODA  SHADES. 

Furnished  in   Edison  Base  Multiple  only. 

Suitable  for  lamps  ranging 
from  4  to  24  C.  P. 

WRITE  FOR    PRICES  


Holophane  Glass  Co. 

ISE.   THIRTY-SECOND  ST.,   NEW  YORK 

WESTERN   niSTRIBUTORS 

V.    R.    LANSINQH    CO. 

207-211  JacliBOO  Boulevard,  CHICAGO 
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FRANK  N.  PHILLIPS.  PfltBiDENT. 
C.  H.WAQCNSEIL,   TRXAaUftEN. 


CUQENC  F.  PHILLIP*. 
GCNERAL  MANACCR. 


C.  ROWLAND  PHILLIPS.  V<CE-PMI«. 
C.  n.  REMINGTON,  Jr..  SxC. 


AMERICAN  ELECTRICAL  WORKS, 


PKOVIBESCE,  R.  I. 

BAREAND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Vork  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch.  Eugene  F.  PhiUlpa'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.i. 


NORTON 


Ammeters  and 
Voltmeters 


Hi^h-Grade  Instranients  at  Moderate  Cost. 

Write  for  Circular  and  Price  List. 

Tie  Borton  Electrical  Instrnment  Co.,  1!i:^^^TBi!!Sm7 

Agents -Kohler Bros. .Chicago, III.: Interstate Elec. Co., Ltd., New Orieane. La. 


IVIBAUGH 

GUY   ANCHORS 
HOLD 


'^SB^^ 


603 


STRAIGHT,    VERTICAL,    RIGID,    FIRM. 

SCREW    THEM    IN-THAT'S    ALL. 

W.  N.  MATTHEWS  &    BROTHER 

DISTRIBUTERS 

CARIETON   BLOC,  -  -  ST.  LOUIS,  MO. 


EXPERT  IN 


U.  S.  &  FOREIGN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SlUtlTDROF      PUJENJS 

FOREE  BAIN,  1662-3  Monadnock  BIk.,  CHICAGO 


iliiiiaif 


FOR  ALL  ELECTRIC  WORK." 


;l:w*EHBS6uitfiy»irt!i^ 


A  Big  Sample  Stio,K;^or^jOo.j||H 


.BooKIet  "Soldering  Sense"  describes. 
;l.  B,  ALLEN;  GQ.,  l.njC.,.:, 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


Geneeal  Offices:    Century  Btjildimq 

NEWARK,  N.  J. 
OVER  20,000  MILB8  IN   USE 

Highest  Award  at  Paris  Exposition.  1900.  Buffalo.  1901 


ElectricHeatiogApparatus 

SEND  rOR  SZ-PAOE  CATALOOUC. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


A  "SECURITY"  AUTOMATIC 
TIME  SWITCH 

Cuts  out  the  current  at  the  proper  time   and 
stops  expense 


Prices  $7.00  to  $9.00 


Show  window  lighting  is  one  of  the  advertisers 
opportunities 


(See  western  Electrician, 
June  18,  1904.) 


Better  get  catalogue  of  complete  line  of  Security  Specialties. 

The  F.  Bis  sell  Compaivy 

Manufactarers  and  Jobbers  of 
JBIiJCCTBICAI/    «iOODS 

226-228-230  HURON  STRBET 

Toi/EUO,  O. 


THE 

Hartford  Time  Switch 

A  mechanically  operated  switch,  which 
turns  lights  ON  and  OFF  at  such  hours 
as  the  user  desires  with  no  further 
attention  than  the  weekly  winding. 
Approved   MechaoIcBlly    as    well    as  Electrically 


Showing  double  doors.  Seth  Thomas  eight-day 
movement,  auiillary  cat-oot,  auiiUaxv  hand- 
trip,  and  switch  indicator. 
For  controlliDg  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  house  hall  lights,  motors,  batter- 
ies, burglar  alarms.    ::    10,  20.  35  and  50 
Amperes.    250  Volts.    1,  2  and  3  Poles. 
Coaaalt  as  rejardini  any  re<inlremeat8 

SEND    FOR     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asylum  St.,  HARTFORD,  CONN.,U.S.A. 

New  York  City : 

A.  Hall  Berry,  97-W-lOI  Warren  Sttttt 

London,  England : 

Verityi,  Ltd.,  31,  King  Street,  Covent  QanlM,  S.  W. 


Crimshaw.  Raven  White  Core.  Haven  Black  Core. 

ALL  OUR  WIRES  P'^^  inspection  and  canytheabOTe  TRADE-MARKS  onourtags.   We  also  maaafaotnie  Crimshaw  ^°d  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

BRANCHES:  ]  ,,2  D^i^esSt. 


MAIN  OPPICB: 
lU,  116  &  lis  Liberty  St..  New  lork. 


BOSTON: 
7  OUlSt. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 

Slow  ■  Biirnlng  Weatherproof 

and  Meal  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


i1,V,T.  TOOL  BAG 

THE    TURNER 

Double  Jet  Alcohol 
BLOW  PIPE  No.  10 

Produces  a  non-oxidlzing  needle  flame  of  orer 
3,000  degrees.  Burns  wood  alcohoL  Burner 
swiveled  so  that  flame  can  be  turned  any  direc- 
tion. Capacity  ?j:  pint.  Shipping  weight  two 
pounds.  Burns  three  hours  at  full  blast  from 
one  flUing.  Can  be  turned  low  like  a  lamp  when 
not  in  use.  Size  of  reservoir  2^s  x  5  Inches. 
Every  electrician  should  have  one  in  his  Hiol 
bag.    Excellent  for 

LEAD  BURNING, 
SOLDERING  WIRES,  ETC. 

THE  ^— — 


No.  10  Doable  Jet  Alcobol  Blow  Pipe.    S4.50  eidi. 


Turner  Brass  Works 

23  N.  FRANKLIN  ST.,   CHICAGO^ 

Upon  receipt  of  ca^b  we  wifl  prepay'  charges. 
DISCOUNT  TO  DEALERS. 
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liFAIfTED,  FOR   SAXE    and 

similar  WAXT  COl^rMSJ  advertise- 
ment (jo  zcords  or  /ess),  $t  JO  an 
insertion :  additional  tvords  3c  each. 
PONITION  ^WAXTED  advertise- 
ments (JO  zvords  or  less),  S'.oo  an  in- 
sertions additional  zcords  jc  each. 


WANTED. 


50  to  60  K.  W.  direct-connected  unit.  Mn-^t 
be  standard  make  in  Hrst-class  condition  and  a 
barfiain  for  spot  cash.  Address,  McGl'IRE  A 
OOBB.  Hotel  Warner,  33d  St.  and  Coltttge  Grove 
Ave.,  Chicago. 


WANTED. 

An  ciceptlonal  opening:  Is  olTered  n  practical 
eleclriciaQ  as  superintendent  in  an  established 
electrical  coniraoiing  business  In  Detroit.  Mich. 
Would  have  to  Invest  $1,000.  Steady  postiion. 
with  salarv  and  division  of  profits.  Address 
BOX  370, 'care  of  Western  Electrician,  510 
Marquette  Uuilding,  Chicago. 


WANTED 

A  competent  aod  experienced 
salesman  to  travel  In  Ohio  and 
Indiana,  and  sell  electric  lighting 
telephone  and  railway  supplfes 
Give  age,  experienae  and  refer' 
ences,  etc.  Address,  box  369, 
care  of  WESTERN  ELECTRICIAN 
510  Marquette  BIdg.,  Chicago,  III, 


FOR  SALE. 


A  bargain;  I.  T.  II.  30-litht  9.t;  Amp.  Series 
open  arc  machine,  with  nafi  controller  and  am- 
meter complete,  good  running  order. 

Twenty-two  'J.t;  Amp.  double  carbon  open  arc 
lamps  with  glass,  hoods  and  spreader  complete, 
good  order.  Several  additional  lamps,  both 
:>lncleand  double,  can  be  put  in  good  order  or 
parts  used  for  repairs.  A  lot  of  extia  globes  and 
partsand  a  sup|>ly  of  carbons  will- be- included 
If  taken  as  a  whole. 

T-W0  30-K.  W.  Edison  ]!ipolar  125-volt   D.  C. 

generators  In  tine  rannlng  order.    Reason  for 

selling,  liave  put  In  larger  machinery. 

CARROLL  ELECTRIC  LIGHT  &  POWER  COMPANY, 

Carroll,  Iowa. 


Gas  and  Electric  Light  Plants 

We  act  as  agents  for  the  sale 
of  gas  and  electric  light  plants 

If  you  liave  a  plant  to  sell  write  us 


J.  S.  MAURER  &  CO., 


MONADNOCK  BLDG. 
CHICAGO 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET.  CHICAGO. 


Dividend  Paying 

Electric  Light  Plant 

For  Sale. 

KIcctric  light  plant  in  Wisconsin 
city  of  3,000  inhabitants,  exclusive 
17-year  franchise  and  city  con- 
tract. Plant  in  operation  for  seven 
years  paying  annually  cash  divi- 
dend. Physical  condition  of  plant 
is  first  class. 

Company's  increasing  business 
demands  more  attention  than  can 
be  given  to  it  by  present  owners, 
who  are  local  business  men.  A 
splendid  opportunity  for  a  practi- 
cal electrician  or  manager  who  can 
control  or  invest  about  820,000. 
Address  BOX  374,  care  Western 
Electrician,  510  Marquette  Bldg., 
Chicago,  111. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  aeneral  Blectric 3-phase. 

1-120      " 

1-75        **       WestlD^house  2-phaBe, 

250-VOLT  GENERATORS. 

I-2S0  K.  W.  Western  Blectric  M.  P. 
1-200      "       Eddy  M.  P. 

125-VOLT  GENERATORS. 

I-I2S  K.  W.  Western  Electric  M.  P. 
Immediate  shipment. 

ELECTRIC  cof 

J4-62  5.CLINT0N  51.  CHICAGO 


THERMOPILES  l^J^^l^^s 

For  Electrolytic  analysis,  charging  storage   batteries, 
and  other  conHtaot  current  rei"iairements.    $3  Each. 

WALSH'S    SONS    &    CO.. 
3G4  TVasliiDgrton  Street.  Newark,  N.  J. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclininf;  chair 
cars  and  modern  coaches  which  leave  Central 
Station.  12th  Street  and  Park  Row  (Lake  Front) , 
Ghicaeo  for  St.  Paul.  Minneapolis.  Ashland  and 
Dulutn,  connecting  with  ali  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 

JAS. C. POND, Gen'l  Pass.  Agt., Milwaukee, Wts. 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Wcstinghouse.  400  B.  P.  M. 

20  H.  P.  Eddy.  1450  R.  P.  M. 

7M  H.  P.  General  Electric,  9U0  R.  P.  M. 

6  H.  P.  General  Electric,  1820  R.  P.  M. 

5  H.  P.  Paragon.  900  B.  P.  M. 

3%  H.  P.  Paragon.  lOOOR.  P.  M. 

4  H.  P.  General  Electric,  1025  R.  P.  M. 

2  H.  P.  Simpson,  2100  B.  P.  M. 

1%  H.  P.  General  Electric,  1800  R.  P.  M. 

1  H.  P.  Lllndell,  1200  R.  P.  M. 


25  H,  P.  Crocker -Wheeler,  750  R.  P.  M. 

15  H.  P.  Detroit,  1000  R.  P.  M. 

10  H.  P.  General  Electric,  1350  R.  P.  M. 

10  H.  v..  Simpson.  2000  R.  P.  M. 

7H  H.  P.  Crocker- Wheeler,  1575  R.  P, 

7H  H.  P.  Card.  776  B.  P.  M. 

e  H.  P.  C.  A  C,  1030  E.  P.  M. 

5  H.  P.  Westlnghouse,  1050  R.  P.  M. 

5  H.  P.  C.  &  0.  1600  B.  P.  M. 

3  H.  P.  Jenny,  1600  R.  P.  M. 


M. 


CENTRAL  STATION  IMPROVEMENT  CO.,    938  Monadnock  Block,  GHIGAGO. 


Like  Finding  Money. 

Save  your  scrap  copper,  brass  and  platinum,  also  incandescent  lamp  bases,  etc.,  and 
send  them  to  us.    We  pay  the  highest  market  prices  for  this  material.     What  have  you? 

We  manufacture  copper  bard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder, 
pig  lead.  Ingot  copper,  spelter,  etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &  REFINING  COMPANY,  CHICAGO. 


FOR  ELECTRICAL  REPAIR  WORK 

Of  All  Kinds,  and  All  Work  Guaranteed,  Address 
MILLER  ELECTRIC  CO.,  Davenport,  Iowa.  Armature  and  Transformer  Rewinding  Our  Specialty. 


Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  of  all 
kinds.  Send  for  catalogue  and  discounts. 


Motor  starter  wttb  Automatic  Release. 
UaDUfactured  under  our  own  patents. 


UNION      ELECTRIC     MFC. 

Milwaukee,   wrs. 


CO., 


IIDRflTC.    ESTABLISMED 


U.S. METAL  POLISH 


'OLISKES  ALL  METAL 


II     GEO.W.  MOfFMAN 

295.    E     W.1SMINGT0NST.    iNOIflNflPn 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


RemetD^cr  these  rods  bave  no  lo5( 
motion. 

These'CoupIings  are  of  Steel  and 
are  cuade  in  the  best  possible  manner. 


Write  for  list  of  persons  using  inese 
rods — 26,000 sold  einceMay  1902.   Made 


Price.  3  it.  75  cents,  4  (t.8s  cents. 
Patented  February  34*  1903. 


T.    J.     COI 


32«ft  north  Flftasnth  Strxt 


PHiLaoELPHiB,  pa. 


BEST  IN  THE  WORLD 

Write  for  lull  particulars 
Reynolds  Elec.  FlashirHfg.  Co. 

221  FUth  Ave.,  Chicago. 


DIRECT  CONNECTED  RAILWAY  UNITS. 

S50  Kw.  with  cross-compound  Corliss  engine. 
500  Kw.  witli  cross-compound   Corliss   engines. 
425  Kw.   with  simple   Corliss  engine. 
425  Kw.  with  simple  Greene  engine. 
400  Kw.   with  Kussell  four-valve  engines. 
400  Kw.  with  simple  Corliss  engine. 
325  Kw.  with  tandem-compound  engine. 
300  Kw.   with  tandem-compound  engine. 
300  Kw.  with  tandem-compound  engines. 
250  Kw.  with  Westinghouse  compound  engine. 
225  Kw.  with  cross-compound  engine. 

DIRECT  CONNECTED  LIGHTING  AND  POWER  UNITS. 

300  Kw.   60-cycIe  two-phase,  with  simple  engine. 

300  Kw.   60-c.vcle  three-phase,    with   simple    engine. 

200  Kw.   tiO-cycle  three-phase  alternator,  with  simple  engine. 

2U0  Kw.   25-cycle  three-phase  alternator,  with  simple  Buckeye  engine. 

150  Kw.  60-cycle  single-phase  alternators    with    tandem-compound   engines. 

125  Kw.   12o-volt,  with  simple  engines. 

75  Kw.  25U-volt,   with  simple  engine. 

75  Kw.   125-volt,  with  simple  engine. 

60  Kw.   12o-volt,  with  simple  engine. 

50  Kw.  125-volt,  with  tandem-compound  engine. 

50  Kw.   125-volt,  with  simple  engine. 

42  Kw.  240-volt,  with  simple  engines. 

25   Kw.   250-volt,  with  simple  engines. 

25  Kw.  125-volt,  with  simple  engine. 

BELT  DRIVEN  ALTERNATORS. 

650  Kw.,  1,300-2,000  volts,  2-phase.  133  cycles. 

300  Kw.,  6,000  volts,  3-nhase,  23  cTCles. 

250  Kw.,  10,000  volts,  3-phase,  60  cycles. 

250  Kw.,  2,200  volts,  single-phase,  133  cycles. 

200  Kw.,  1,100  volts,  single-phase,  133  cycles. 

180  Kw.,  2,300  volts,  2-phase,  60  cycles, 

180  Kw.,  2,300  volts,  single-phase.  60  cycles. 

ISO  Kw.,  1,080-2.160  volts,  single-phase,  133  cycles. 

150  Kw.,  1,100-2,200  volts,  2-phase,  133  cycles. 

150  Kw.,  2,200  volts,  3-phase,  60  cycles. 

150  Kw.,  1,100-2,200  volts,  single-phase,  60  cycles. 

150  Kw.,  1,100  volts,  single-phase,  133  cycles. 

120  Kw.,  1,040-2,080  volts,  single-phase,  133  cycles. 

120  Kw.,  1,040  volts,  single-phase,  133  cycles. 

100  Kw.,  2,300  volts,  single-phSse,  60  cycles. 

100  Kw.,  1,100  volts,  single-phase,  133  cycles. 

100  Kw.,  1,040-2,100  volts,  3-phase,  60  cycles. 

00  Kw.,  2,200  volts,  2-phase,  60  cycles. 

UO  Kw.,  2.200  volts,  single-phase,  60  cycles. 

75  Kw.,  2.200  volts,  2-phase,  00  cycles. 

75  Kw.,  1,100  volts,  single-phase,  133  cycles. 

60  Kw.,  1,100  volts,  single-phase,  133  cycles. 

BELT  DRIVEN  RAILWAY  GENERATORS. 


Two  500  Kw,  6-pole. 
Two  500  Kw.  4-pole. 
Four  300  Kw.  4-pole. 
Two  2.">n  Kw.  4-pole. 
One  2."ti  Kw.  6-pole. 
Two  200  Kw.  6-pole. 
Three  200  Kw.  4-pole. 


Two  200  Kw.  bipolar. 
Two  187  Kw.  4-pole. 
Two  150  Kw.  6-pole. 
Two  110  Kw.  4-pole. 
One  110  Kw.  6-pole. 
Three  100  Kw.  4-pole. 
Two  100  Kw.  6-pole. 


ENGINES,  BOILERS,  GENERATORS,   MOTORS,  ARC  LAMPS,  TRANSFORMERS. 


CHAS. 

BROADWAY 


E.  DUSTIN 


CO., 

NEW  YORK 


CHICAGO    EDISON   COMPANY  R.EPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solici'ed. 


OPEN    DAY   AND    NIGHT 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynan^os  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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[ARNOLD  ELECTRIC] 
POWER  STATION  Co.  1 

Engineers,  Constructors  £or  Complete 
Electric  Plants.     Results  Guaranteed. 


E.  W  Hammer.  H.  J.MlDhlimlok, 

PreB.  andTreas.  Sec.  audGen'lBup'C. 

General  Engineering 

Cf^       Thtt  Consulting  and 

V.^U.,     X  ni:-    ContractlngEngineers. 
Telephones.EIectri  c  Light , Power  Tran  e>  mission 

Suite  1112. 135  ADAMS  ST.,  CHICA  GO. 

Long  Distance  Teleptio..  e  Central  178, 


ENGINEERS 

I  Represented  in  tbis   "Directory"  are 
enabled  to  come  in  touch  with   many  . 
prospective  customers  who  cannot   be  | 
reached  through  any  other  source. 


I  Robert  W.  Hunt  &  Co. 

ENGINEERS 

j  1121  The  Rookery,  66  Broadway, 

Chicago.  New  York. 

Monongahela  Bank  Bldg.,  Pittsburg. 

Norfolk  House,  Cannon  St.,  London. 


SQUIRE  ELECTRIC  CO. 

Engineers  and  Contractors 

113  E.  Eighth  St.,  KANSAS  CITY,  MO. 

Consulting,  Designing  and  Supervising 

Engineers. 

Plans  and  Spefllicatlons  Furnlsbed. 


KOHLER    BROS., 

I  Conttacting    Electrical    Engineers, 

Lighting  Power  Railways, 

x804*l8o6-i8o8-i8i(>l8ia  Fisher  Boildin^' 

CHICAGO. 


STANTON,  LEROYW. 

Consulting  Telephone  Engineer, 
PlanB,  SpeciSc&tloiia  mm)  Snperrlslon  ot  In- 
!  stailaUon  of  complete  telephone  plAQtCi 
Special  Reports  on  Telephon* 
Properties  and  Apparatus. 

I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


RUEBEL  ■  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  and 
ELECTRICAL.  ENGINEERS, 

Suite  801   Chemical  Building, 
ST.  LOUIS.  U.  8.  A. 


IT    WILL    PAY 

engineers  not  represented  i 
this   department   to  carry 
regularly. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Constract  and  Operate  Railway,  Ligbt, 

Poweraud  Hvdraulic Plants. 

Examinations  and  Reports. 

NewTorkLireBullding,      -     CHICAQO,  ILL. 


HoRNADAY,  J.  P.  &  Co. 

SUITE  II08   TRACTION   BUILDING 

CINCINNATI,  O. 

I  WATERWORKS.    ELECTRIC  RAILWAY.    LIGHT, 

TRACTION.  INDUSTRIAL  AND  MINERAL. 

PROPERTIES  BOUGHT  aND  SOLD 


I  IiOng  DiBta>!ce  E%one  Central  2ti8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Speciai-ties— Central  Station  Heating  Plants, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  Qaa  and  Street  Railway  Plants. 
1 1220-21  Marquette  Building,   CHICAGO. 


Telephone  Main  3123. 

WILMERDING,  C.  H. 

CONSULTING  ENGINEER 
1100  Old  Colony  Bldg.,  CHICAGO. 


DUGALD  C.  JACKSON.  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBCRB 

AUCniCAN  INSTITUTE  Ar  CLECTRICAL  KNGINEERB 

ftMEIIICAN  •••lETY    OF    MECHANICAL    ENGINEEn* 

AMERICAN   SOCIETY  OF  CIVIL   ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


Practicai  Running  of  Dynamos. 

A  little  booklet  CD  the  care  and  the  lor^atlcg 
ind  remedying  ol  troubles  Uj  <i>U(tiuof  amo 
notors. 

Catalogue  of  mechanical  and  electrical  booli^B 
'ree. 

ELECTRICIAN  PUBLISHING  COMPANY. 

^10  Marr;ue:te  Bldg..  ChlcaEo- 


AKIRO  IM 

Generators,  Motors,  Clutches, 
CommutatorTruing  Devices. 

AKRON- ELECTRICAL  MFG.  CO., 

N.  Y.  Olllce:  McKay  EGglaeerlDg  Co.,  U9  Broadway 


■■  ■  ■  MECHANICAL, 

Engineering  iF" 

Complete  and  short  courses.  Thoronghly  equipped 
engineering  Bhops.  Shop  ■work  from  tlie  be- 
erinning.  Short  courses  In  Steam  and  Electrical 
Englnetirlng.  Expenses  low.  Accommodations  the 
heec  School  all  year.  Students  may  enter  any  time. 
Correspondence  steam  and  electrical  courses.  Send 
for  catalogue.  Mention  course  In  which  Interested. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


READ  THE 


ELECTRICAL  PAPER. 


The  Electro-Magnet 

BY ^ 

TOWNSEND  WOLCOTT,              A.  E.  KENNELLY,              RICHARD  VARLEY. 

CONTENTS. 

General  Properties.     Magnetic  Field  of  Force.    Magnetic  Units.     Induced  Magnet, 
Reluctance.   Permeability.      Discovery  of  Electro-Magnetism.     Iron  King  in  the  Mag- 
netic Field.    Calculation  of  Magnet  Windings.    Magnetic  Circuit.    GivenAmpere-Turns 
to  Find  Proper  Current.    Relation  of  Ampere-Turns  10  Wire  Space.    Room  Occupied  by 
Insulation.    Heating  and  Other  Limiting  Conditions.    Winding  a  Magnet  for  a  Given 
Voltage.    Hysteresis,  Self-induction.    Alternating  Currents.    Traction. 

THEY  ARE  ABSOLUTELY 

DEAD  BEAT 

Electrical  Recorder  &  IntHcator  Company's 
VOLTMETERS  AND  AMMETERS 

WATCH  FOR  THEIR  PICTURES THEY  ARE  GOOD  LOOKING 

Electrical   Recorder  &  Indicator  Co., 

PONTIAC    BLDG.             -             -              CHICAGO,    ILL. 

On  the  Relative  Values  of  the  Windings  of  Electro- Magnetic  Coils.    Properties  of 
Fixed  Winding  Spaces  and  a  Fixed  Size  of  Wire.     Properties  of  Fixed  Winding  Space 
and  Variable  Size  of  Wire.    Fixed  Winding  Space  and  Fixed  Length  of  Wire  or  Number 
or    Turns.     Constant  Internal  Dimensions,  but  External  Diameter  of  Coil  Variable. 
Fixed  Internal  Radius  and  luterflange-Fixed  Numberof  Turns  of  Same  Size  of  Wire. 

The  Importance  of  Details.    Actual  Calculations.    Working  Formula:.    Diameter  of 
Wire  to  Carry  Given  Current.    Diameter  of  Wire  to  Have  Given  Resistance.    Tbiefcness 
of  Insulation  in  a  Given  CoiL    Weight  of  Copper  in  a  Given  Coil.    Tablcof  Constants 
for  Insulated  Wire.    Standard  Table  of  Resistances  of  Insulated  Wires.    Table  Showing 
Percentage  of  Copper  and  Insulation  in  Cotton  or  Silk  Covered  Wire.    Standard  Copper 
Wire  Table.    17  Problems  (Solved)  Illustrated.    Cuts  of  37  Magnets  of  Standard  Dimen- 
sions. Lengths  Variable.    Logarithms  and  Anti-Logarithms.    Decimal  Parts  of  an  Inch. 
Logarithmic  Scale. 

FOK   SALE   ET 

ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 

▲  r 


it  ▲jA.I 


CENTRAL    STATION     I1EATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,   Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


An\eric2^i\      District       Ste^otv     i<2omp;^n>^ 


r,a/v  •lVe5rER^   EL£ct  ."j/r/Ai 


LOCKPOR_T,    N.Y. 


CHICAGO      ILL. 
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KE8TER 

SELF  FLUXINe  SOLDER 

A  Tube  of  Solder  Filled  with  Flui. 
Requires  no  Acid. 

SiVES-LiBOB-TIME-HONEY. 


♦      11   J     I  J   J   J    J     I     i    J.J.J 

ACTUAU     S\ZtL 
PATCH TK*. 

Send  for  Free  Samples. 
L.  F.  AUhler  Co..  R.  1008  Chemical  Brdg:., 
^  St.  Louis,  Mo.,  Qen.  Western  Agent. 

KESTER    ELECTRIC    M'F'Q    CO., 

46  N.   UNION    STREET.        CHICAGO.    ILL 


'^%^%»»%%%%%%%%w*^%%%%%%»%%»»»%%»t 


TELEPHONE 
BOOThS 

PAY 

FOR 

THEMSELVES 


By    Increase    of     Receipts, 
Often tlwes   In  one    Month 


WRITE  FOR    CATALOaUE 


W.  S.  SEAMAN  &  CO. 

216  E.  Water  St. 
niLWAUKEE,     -     -     WIS. 


•%%%%%«%%^<\«%%««V\«%%%%'\WV»«%%%%1 


BUY  YOUR  BOOKS 

FBOMTHB 

titctrlclin  Pab.  Co.,  B 1 0  MirqutRe  BI4|.,  ChlHt*. 


♦»*****»»**»***********»*» 


<i 


Q  T  I  n  "  INCANDESCENT  ^ 
O  I  «n       LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


.  t      HAD!     BY    THE    M09T    BKILLED    IVonKMBN. 

STAMDARD  ELECTRICAL  MFG.  ' 
:|  COMPANY,     :     Nlles,  Ohio. 


MOON 

TERMINAL 
HEADS 

with 
Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

43-49  So.  Canal  St..  Chicago 


CHAPMAN 

LlGtn?<ING  AHRE5TER 

CSIXPHONE&TE&lECRAPtl  LnsI£S 

ShKNESOXA  Electbio Co.. 

MUMMElAPOZaS  ,    MINIM, 


STONE  CONDUIT! 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age.  I 
I  -AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III.  [ 


Standard  Vitrified  Conduit  Go. 


6.  t.  BABNARD,  Manager 

39-41  QORTLANDT  ST. 
NEW  YORK' 


LARSEST. FACTORIES  IN  THE  WORLD  STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


BITUMINIZED 
FIBRE  CONDUIT 

FOR 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas  explosion  in  our  conduits  nor  the 
slightest  evidence  ol  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Send  for  Illustrated  book.     Ask  for  prices  giving  size  and  quantities  required 
PROMPT    DBLIVBRIBS 


PACTORIBS:    Philadelphia,  Chicago,  Los  Angeles 

American  Conduit  Company 

SBVENTfi  FLOOR,   170  BROADWAY,    NEW  YORK 
336  Macy  St,  Los  Angeles,  Cal,         Manhattan  BIdg.,  Chicago 


L  ocations   for   Industries 

Erie  Railroad 

Chicago  to  New  Yorii 

Tlie  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing;,  and 
can  advise  with  manufacturers  in  relation 
to  tlie  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner.  Erie  Railroad  Company 
21  Cortlandt  Street.  New  York 


■  'Free  from  the  care  wlilcb  wearies  and  annoyfl. 
Where  every  hour  brings  Its  Bflverol  joja." 


"tHERICft'S 
SUMMER 
RESORTS" 


This  is  one  of  the  most  complete 
publications  of  its  kind,  and  will  as- 
sist those  wbo  are  wondering  where 
they  will  go  to  spend  their  vflcatlon 
this  summer. 

It  contains  a  valuable  map,  in  ad- 
dition to  much  interesting  informa- 
tion regarding  resorts  on  or  reached 
by  the 

NEW   YORK    CENTRAL 
LINES 


A  copy  will  b»  sent  free,  upon  receipt  of 
a  two-cent  stamp,  by  lieorge  H.  Daniels. 
General  Passenger  Agent  New  York  Central 
&  Hudson  River  Hallroad.  Urand  Central 
Station,  Nt-w  York. 


"Practical  and  to  the  Point" 

IS  ALL  THAT  NEED  BE  SAID  OP 

THETELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb. 

160    Pages,    133    Illustrations, 
Cloth,    Price    $1.00. 

The  book  for  those  Interested  In  telephony. 

ELECTRICIAN   PUBLISHIHB   CO., 

510  Marquette  BIdg.,  j 

CHICAGO. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Gomfliunities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  Information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 
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KELLOGG 

MAGNETO   SWITCHBOARDS. 


We  have  been  making  small 
switchboards  only  during 
the  last  three  years,  but  in 
that  time  we  have  construc- 
ted 

Over  f,400 
Small   Switchboanis, 

Having  75,000 
Lines  in  Actual  Use. 

Every ~one  of  all  this  list  is 
giving  the  best  satisfaction. 


Kellogg  Switchboard  and  Supply  Company, 


Qreen  and  Congress  Streets, 


SeymoDr  Buildiog, 
LOS  ANQBLBS. 


CHICAGO. 

Electric  Bujldlng, 
CLBVELAND. 


Keystone  Telephone  Bulldlos, 
PHILADELPHIA. 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Made  la  any  desired  capacity. 

Sample  parts  and  quotations  on  requett. 

,  INTERNATIONAL 

TELEPHONE  MANUFACTURINfi  CO. 

CHICAGO,  U.  S.  A. 


THIS  IS  OUR  LATEST  BULLETIN  DESCRIBING 

GENERATOR -CALL  TELEPHONES 

It  shows  all  of  our  recent  improvements  in  tUs  type  of 
apparatus.  If  yoa  wisli  to  keep  posted  on  tfie  most 
modern  apparatus  you  will  *write  for  this  bulletin. 

Stromberg- Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


»^.M-.!..W.,a-,.l.,!l:' 


■  Li.i.ii.i|in.».ji.ii..ii.i.ii.iii.PPWH>WTt 

•ir-ririWH*t"ii'-  -i  nhytvir 


Wt  Satroduced  succcsiful  4-part7  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet—"  Selective  W." 


CENTRAL 
ENERCY 

O  H 

MAGNETO 


Impedance  Coll  for  Selectlves.    Ko  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


AutomaiiG    Teiephonesm 

Privacy 

Promptness 

Precision 

ProfiiSm 

Auiontsitic  Eiectric  Co,,      dticago,   Um  S.  A, 
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PReOUCERS 


AND 

WHOLESALERS 
OF  WHITE  CEDAR, 
PRODUCTS 


CEOAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Writefora  copy  of  ourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


c.n.woRC 


"yards 

•(OSS    MICH. 
L'ANSE 
MUNISING     " 
ONTONAGON 
VAGNER.WIS 
PESHTIGO     '• 


SUITE    IZ06  TRIBUNE  BLOG.  CHICAGO. 


POLES*""  POSTS. 

The  consumer  should  write  'me,  I  am  on  the 
ground   and   OAN    SAVE    YOU  10   per  cent 

S.  E.  THOMPSON,       tenstrike,  minn. 


BRACKETS— X   ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OUR.    MOTTO    IS: 

Prompt  Shipment       Quality       Satlsfootlon       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO,  WIS. 


YARDS  -  NM  OULUTH.MIMN.-  PLOODWaoO,  MINN.  -  WELLERS.MINN. 


CYPRESS  POLES  CREOSOTED  AND  TREATED  WITH  CHLORIDE  OF  ZINC. 

If  you  want  a  telegraph  pole  (bat  will  outlast  any  two  cedar  poles, 

get  the  above.  No  decay.  No  dry  rot.  Nothing  to  give  way.  Test 
poles  tound  after  thirty  years.  Price  on  long  lengths  same  as  cedar. 
Short  lengths  about  one  third  higher.    Address, 

^       E9  I  I  ^  ^  Mj  ^1      I  903  Broadway, 

^^-     ■»*ii»^'~»»^^*-*-i  KANSAS  CITY,  MO. 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  continious  baking  at  180°  F. 
iHI  not  make  It  brittle.  Wattr  repellent.  Oil  priof. 

TNE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


Telephone  Troubles  and  How  to  find  Them. 

A  complete  hand-book  fur  telephone  inspectors,  by  Wm.  H   Hyde  and 

J.  A.  McManman.  ^ 


NINTH  EDITION. 


S2  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  lielp  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sfent  prepaid  on  receipt  of  price  by  the 


Electrician  Publishing  Co.. 


BIO  Marquette  Building, 
CHICAGO. 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A. 


Estimates  Furnished. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

YARDS-  I  'DAMO- 

I  MONTANA 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLE  DEALERS  ADVERTISINU 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY- A  CARD. 


WHITE    CEDAR    POLES 

Don*t  forget  our  Mlnneiota  Trinsfer  Yard— midway  between  St.  Paul  and  Minna* 
apoUSj  wfaers  we  load  in  forty-elgbt  bouri  from  the  time  we  have  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


Jiily  9,  19(54 
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SPECIAL  CROSS  ARMS 


ALL  HEART,  long  leaf  yellow  pine,  aay  size  or  lenglb.  Also  ALL  HEART  cross  lies, 
oak  aod  locuft  pins  and  brackets.  Write  qb  for  delivered  prices.  We  can  rnrnlsh 
100  or  100,000  promptly.  R.  K.  AKERS.  Manager. 

Sales  Office.  SI9  Main  Street,  Cincinnati,  0. 
LEWIS  LUMBER.  «  MFG.  CO..  Ha.ttlesburg.  Miss. 


If  you  could  see  a  carload  of  our  low  priced  Trolley  Ties,  you 
would  be  ready  to  order. 

ilay  we  not  price  you  a  sample  carload? 

(We  make  the  same  quick  delivery  on  ties  that  we  have  always 
made  on  poles.) 

MALTBY  LUMBER  COMPANY,  512  Phoenix  Block,  Bay  City,  Mictiigan. 

PtTTSBURC  AGENTS,  Tipper  &  Patton,  509  Bessemer  BIdg. 


POLES-POSTS-PILING-TIES 


EZ«e.Fowi«^^^^^^^^         The  FOWLER  Companies 

Joha  H.  Fowler  &  Co.        \     Fisher  Building,         -  -         CHICAQO 


IPJ^jJuW;^  OM/dvfjcJ&v  §M>(ywvftV  ^jurw  €«C     *1?a&Aa>wc»W  ftwuiirwWoWXtw.   ^AemvuNWrW^Xc^. 


MICHIGAN 

AND 

WESTERN 


f .^MP^ifS  Idaho  Cedar  Poles 


All  Lengths ANt>sizES 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  fir:: 


The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


■  ■■^'^■i,-.>Mi;'«-''''»t<T.  -yajipm 


?^OAR  POLES 


ESTABLISHED   1862 

WM.  MUELLER  COMPANY 

H  1211-12  \i  MARQUETTE  BLDG.CmiCAQO, 

EISHT    DISTRiaUTINS     YARDS 


->' ".^^^.^-r^^L. ^^s^^m^mmmmm.::^.r  r"^.  .^ .,  x^S 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


CEDAR  POLES 

THE 

Valentine-Clark  Co. 

234-   La   Sallo   Street,  OHIGAGO 

YMHOSt 
Plnoennlng,  Itloh.     e     Bramn  Bmy,  WIm.     e    Mmw  London,  Wf*. 


IMICHICAN  WHITE 


PROMPT  SHIPMENTS. 


LARGE  STOCK. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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VEGETABLE    FEED-WATER    TREATMENT, 

Proportioned  to  suit  the  Hineral  Analysis  of  the  water,  will  keep  your  boilers  clean,  free  from 
corrosion,  and  effect  great  saving  in  repairs  and  operating  expense. 


D^ARBOF^N     DRUO    &    OMCIVIIOAL.    VAAORKS 


P  20  LIBERTY  STREET    NEWYOt<K. 


15  BRANCH  OFFICES  IN  U.  S. 


27-34  RIAUTO  BUILDING,  CHICAGO. 


Dixon's 

Traction 

Belt  Dressing 


Has  a  27  Years'  Record 

in  restoring  and  preserving  the 

clinging  power  of  leather  belts. 

Descriptive  booklet  l25Eandsaniple  upon  request. 


I  lil    IiIX.  'N    '    lUXIFLK 


JERSEY    CITY,   N    .1 


JEFFREY  ^^Kt^T  DREDGES 


FOR  CATALOGUE. 


THEJEFFREY  MFG. CO. 
COLUMBUS.  OHIO. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 


FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNC8TOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


Af^cMoiBcJ  New  York,  George  F.  Woolston,  29  Broadway. 
AbKni>iiiaj  Birmingham,  Ala.,  W.  H.   Hume  &,  Co.,  Woodward,  BIdg. 


THETELEPHONEHAND-BOOK 

BT 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO.r 

Suite  510  Marquette  Building,  Chicago. 


Preserve  Your  Copies 

"    °'^"  Western  Electrician. 

BIHDERS  Sl.OO  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Balto  SIO  n:ar«mett«  B«fl<H»fc        •  • 


I  FIBRE-GRAPHITE 
COMMUTATOR  J 
BRUSH       m 


"^tVV-\.\i?.R\tK\WC, 


There's  No  Friction 

witb  the  Flbrc-Gnpblte  Commatitor  Bmib. 
Being  90  percent,  pare  graphite,  li  mnirei  lov 
retiitiQce,  no  apsrklng  under  ■  varying  load,  lod 
longer  wear.  TLere  U  no  grcaiing  required. 
The  Fibre-Graphite  U  therefore  the  moit  ecoo 
nomic  bniih  oa  the  market.     Send  for  price  Ilit. 

HOLMES  FIBRE-GRAPHITE  «FG.  CO. 

SlSSWikerieJd  St., Gemiaiilowa,  PnlUDElPHIA. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  QAS  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  tfae  Highest  Award  at 
the  Pan-American  ExposltloD. 

It  "Will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  (or  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

CHicAQO  HEiairrs,  ill. 

AGENCIES: 
301  Fisher  Building,  Chicago.       619  Stevenson  Building,  Indiaoapolis. 
703  Bijou  Building.  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co.,  100  Boylston  St. ,  Boston. 

Strong,  CarllsU  .&  Hammond  Co.,  Cleveland. 


REG.TRADE MARKS    (HE  Rhosphor Bronze  SmeltingCo.[imited. 

2200   WASHINGTON  AVE.,PHILADELPHIA. 

,)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE- 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

':P/icv/,LtJ3unf"  —  DELTA   METAL 

/^  CASTINGS,  STAMPINGS  and  FORCINGS 

ORIGINAL  AND  Sole  Makers  IN  THE   U.S. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  ilarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


^^  When  gasoline  is  used  for  fuel 

^  it  can  be   pumped   up  only  as 

fast  as  it  is  used.      Perfect   mechanical 

appliances  make  for  absolute  safety  and 


S 


Oas  and 

Gasoline 
Engines 


economy. 

STATIONARY  ENGINES 
PORTABLE  ENGINES     - 


2  to  100  H.  P. 
8  to     18  H.  P. 


We  have  a  new  cfttalof^.  fully  describing  and  illustrating  our  line,  which  will 
be  sent  on  request. 

OLDS  GASOLINE  ENGINE  WORKS 

252  R.iver  Street  -  -  -  Lansing,  Mich. 


SAMSON  TURBINE 

We  shon- below  a  record  of  tests  made  in  the  otiiciul  testing  Hume  at  Holyoke.  of  a  .S"i-incli  .'^AMSOX  TURBINE 
which  was  built  from  the  same  patterns  as  those  we  sell  to  our  customers. 

Gateage.                              Head.  R.  p.  M.  Cu.  Ft.  per  Sec. 

Full                             15.29  19+  102 

5                                  16.56  188  92 

i    -                             17.33  17H  84 

%                                  17.54  176  69 

WRITE    DEPT.    D    FOR    CATALOQ 


H.  P. 
143 
147 
13S 
110 


Efficiency. 
81.08? 
84.78? 
83.88? 
80.09? 


JAMES 

SPRINGFIELD,  OHIO 


LEFFEL    &.    CO. 


U.  S.  A. 


July  9,  1904 


WESTERN     ELECTRICIAN 


DIRECT  CURRENT  GENERATORS 

ENGINE     DRIVEN 


Durable  signs  of  durable  strength,  elec- 
trical and  mechanical,  are  always  found 
in  FORT  WAYNE  apparatus.  These  400- 
kilowatt  armatures  are  good  examples. 


The  sturdy  mechanical  construction  of 
armatures  of  Type  M  P  L  generators  is  the 
result  of  symmetrical  ana  economical  de- 
sign, and  consistent  absence  of  useless 
material.    ::    ::   ::        ::   ::    ::    :: 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 


Mailed  anywhere  on 
receipt  of  prlc*  .  ,  . 


ONE  DOLLAR. 


No   technicaHties.  Substantially  bound    in  cloth. 

<4f****if*^f*4itf*^f4^f4  '*'tl'tMHl-0Mf4f04MM4f4M*  '**'04I'«-*1MHMUHMM* 

ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO, 


WATTMETERS 

FOR 

DIRECT  CURRENTS 

The  new  Duncan  has  all  the  up-to-date 
features  that  go  to  make  it  the  best 
on  the  market.  It  will  pay  you  to  try 
one  and  investigate  its  merits  for  your- 
self. 

Its  multipoint  switch  method  of 
compensating  for  friction  and  vibration 
is  conceded  to  be  the  simplest,  quickest 
and  most  reliable  means  yet  devised. 
It  is  superior  in  every  respect  to  the 
old  and  clumsy  methods  of  adjusting 
the  compensating  coil  bodily  and  is 
not  damaged  by  lightning. 

DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,  IND. 
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STEEL 

CASTINGS 

— FOR 

Dynamos  and  Motors 

\\'   niataifactu  that  far  excels  any- 

thins,'  now  in  the  niarUci  for  Electrical  Work 

\%RITE  US  FOR  CHARTS  AND  PRICES 

DETROIT  STEEL  IGASTING  CO. 

DETROIT,  MICH. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBING. 

For  Electrical  and  Mecbanlcal  Purposes,  BaUway  Dust  Guards,  Wasben 
and  Packings.    Patent  Insulating  Cleats. 


MANHPACTDTIED  BT 


THE  KARTAVERT  MANUFACTURINB  CO.  WllinlRgtOR.  QlL 


VULCANIZED  FIBRE 

Higfaot  gradet  for  electrical  insalation  and  mechanical  purposei,  in  ibettt, 
tuba,  nit  and  tpecial  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Dei. 

WIRES  SU  GABLES 

HICH-CRADE.  RUBBER-COVERED,  WCATHER-PROOP 

MAOMET,  OrPIOB,  ANNtJKCIATOB  WlBE. 

HAZARD  MANUFACTURINC  CO., 

GENERAL.OmcE  AND  W0RK8,  NeW  YORK  OWICE.  CHICAOO  OFTXCt. 

Wllkesbarre.  Pa.  5ii  Uey  St.        71  and  73  West  AdamsSt 


iBIack  Diamond  File  Works  |{ 


Bst.  IIMM. 


Inc.  1S»5. 


Tw«l»s 
Mt<als 
Awarded  at 
International 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


J* 
J* 

^  ovn  600i>H  ABr.  ow  balk  ix  everv  i>eadin«  harowame  oF 

(fj  8TOBE  IN  THE  U>'ITKU  STATES  ANU  CAXADA.  f^ 

I   G.  &  H.  BARNETT  GOMPANY,  | 

^  PHILADELPHIA,    PA.  ? 


National 
Electric  Company 

builders  of  high-grade  Electrical  Machinery  for 
LiaHTINO,  POWER  and  RAILWAY  SERVICE 


500  K.  W.  engine  Type  Alternator  Frame. 
Qenerai  Sales  Offices  and  Works  :    MILWAUKEE 


NEW  YORK:  135  Broadway 
CHTCAOO:  Old  Colony  Building 
PtllLADULPIIIA:  ISOO  Land  1  itie  Bldg. 


PITTSBURO:  aellatly&Co. 

CH  ARLBSTON,  W.  V  A.:  Asnew  Electric  Co. 

SCATTLB  &  I  Kllbourne  & 

SAN  FRANCISCO  I  Clark  Co. 


JOHN  A.  ROEBLtNG'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,    N.   J. 


■AGENCIES    AND    BRANCHES- 


Hew  Veifc  Chicago  Clevelane  ten  Frinclsos  Phllsdelphli  Atlaiti 


Estem  Dedrid 


Yfll.  niV.      $3.00  Peb  AiMB.     ?SEa'ii'^Sp'.^»roM'S 


CHICAGO,  my  1.6, 1904, 


10  Cents  a  Copv.       KO,  3, 


SIIVIPLEyV  WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

""R.^mxsoN""^        The  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  lo  State  Street,  BOSTON,  MASS. 


*.0N'^ 


1889— Paris  Exposition, 
IKedal  for  Bnbber  Insolation. 

1893- World's  Fair, 
Medal  for  Bnbber  Insulation. 


TH£  STAJn>ABI>  FOR 

BTTBBGR  INSITLAXIOIT. 

Sole  Manufaoturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""^o? 
THE  OKON!TE  CO.,  Ltd. 

253  Broadway,  New  York. 


Wires. 


«tllu4  L.  Ctndea,  tuanaaBK 
»  OiuMt  ChHver.  f  "»"«S««- 


Gbo.T.  Manson, G«n'l  Supt, 
W.  H.  Moderns,  Secy. 


INDIANA  RUBBER  AMD  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE,  TBLEORAPH  AND  PIRB  ALARM  CABLES. 


All  Wires  are  tested  at  Factory. 


JOW£SBOBO,  IWn, 


\A/.    D.    RAIIMX. 

A    PERMANENT   INSULATING    PROTECTION    FOR    WOOD    OR    METAL. 
A  quick  drying,  moisture-proofing,  black  paint.    An  elastic  anti-rust  coat- 
iog.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 
Write  for  "Data  on  insulating  Materials." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


^rational 

India 
Bnbber  Co.'a 


RUBBER  COVERED 


OFFICI  AND  FACTORY:  BRISTOL.  R.  i. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

taeMSu»^«i&.  <"■■■■  ("'■<>*  ^<>  ^ac'ory.  TRENTON,  fk.  *■ 


IM< 


\A/II 


"Climax"  "Aavance" 

For  High-reBlstance  >Vork.  Par  Measuring  Instruments, 

SPECIAL    ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO.,  Harrison  (Newark).  N.  J. 


t 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  Sao  Prandsco. 


THOUSANDS  IN  USE. 

Motors,  V,  b.  p.  to  100  b.  p. 

liyDamos,  1  k.  w.  to  75  k.  w. 

Ullbest  Qaillty.     Reuooabl,  Price. 

THE  HOBART  ELECTRIC  MFG. CO. 

Tr.OY,  OHIO. 


«  "  C  T  1  R  "  INCANDESCENT 
t       O  I  »n       LAMPS 

t 


WE   MAKE 

AND  SELL 
HiCM-CRADE 

ELECTRIC 
HEATING 
DEVICES 


AMERICAN 

ELECTRICAL 

HEATER 

COMPANY 
DETROIT,  MICH. 


TWO    YEAR.   COURSES  IN 

STEAIW  AND  WACHINE  DESIGN 

AND   IN 

APPLIED  ELECTRICITY. 

PR.ATT   INSTITUTE. 

j  BROOKLYN,  N.  Y. 

.  Writ*  for  CB.<ai.lojue   and  Particulars. 

I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,  PHILADELPHIA 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


.1 


Rememher  these  rods  have  no  lost 
motion. 

These 'Couplings  are  ol  Steel  and 
are  made  in  tne  best  possible  manner. 


LONa  UF£ 
GUARANTEED  CANOLEPOWER, 
HIGHEST  EFFICIENCY. 

MADB    BT    THE    HOST    BEOXED    WOKKMSN. 


I  STANDARD  ELECTRICAL  MFG.  t 
I  OOMPAIY,     i    Miles,  Ohio.  | 


Write  for  liBt  of  persons  using  tnese 
rods— 26,ooo8old  since  May  1902.  Made 


_-jce.3tt.  75  cents,  4  It.  85  cents. 
Patented  February  14, 1903. 


T.    J. 

32««  ■orth  riftaaiitli  Str«at 


PMitaoELPMia,  ra. 


STCaUMG    a.KCI.l. 


DO  YOU? 

LAMPS-OR'BUV     CANOIC      POWER 


16 


[THIS  LAMP) 

I  averages! 


12 


THE  STCMUNG  ei.eCTRICAL  MArtUPACTURING  CO. 

NCW  VO.R.  N.   r.  W.ftRCN,  O.  CHICKOO.  ILL 


MtOUkAR      TV-e 


KE8TER 

SELF  FLUXINO  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-LABOR-TIHE-HONEY. 


FLUX;^rj? 

_;,  jrjj 

r.ivv'j 

-1111  J  j:j_i 

'   ACTUAL     SI2C 
rATIHTK*. 

Send  for  Free  Samples. 
L.  F.  Mahler  Co..  R.  1008  Chemical  Bldg.. 
-  St.  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'Q    CO., 

48  N.  UNION   STREET,       CHICAGO,   ILL 


WSSTnN  ElecMcal  iD^trment  Co., 

■^  ^^^^  Waverly  Park,  NEWARK,  N.  J. 


Weaton  standard  Portable  Direct 
KeadlDE  ^attBieter. 


The  f  eston  MM  PortaWe 
Direct  Reaflini 

Voltmeters  and  Wattmeters 

FOB 

Alternating  and  Direct  Current  Glrcnits 

Are  the  only  standard  portable  in- 
struments of  the  type  deserving  this 
name.  Write  for  circular  and  price 
lists. 

BERLIN  :  European  Weston  Electrical  Instru- 
ment Co.,  No.  88  Ritterstrasse. 

LONDON:  Elliott  Bros..  Century  Works,  Lewis-  1 
ham.  ; 

PARIS.  FRANCE-E.  H.  Cadiot.  12  Rue  St. 
Georges. 

NEW  YORK  OFFICE -74  Cort- I 
landt  St. 


SECURITY  TROLLEYS 

FOR  STRINGING  CABLES 


Weight,  12  pounds 

Pl-otntl  shipliicjil s  from  stoi:: 


A  thousand  feet  of  cable  is  easily  nulled 
in  ten  minutes  by  only  two  men  after  trolleys 
are  In  position. 

Th  old  wu.s  cost  too  much,  and  ot  tlie  various 
ticw  scliem._--  I'or  stringing  cables  all  bave  bteii 
pronounced  i:oini>licated  anil  defective,  except 
ihi^   very  n^uiirfll  and  deusible  way  of  iisio^ 

Price,  $1.SO  eacit 

:(,.■.',:  for  Calaloi'  I!'.  iiS 


The  F.  Bissell  Co>fPAN^- 

Manufacturers  and  Jobbers  of 
TELEPHONE  SUPPLIES 

22(1-228-230  HURON  SIREET 


TOLEDO.O. 
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Jul}'  i6.  1904 
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TheElectrig  StorageBatteryGo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


"Cbloribe  Hccumulator " 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting   and    Power   Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PRICC    LISTS    AND    DESCRIPTIVE    BULLETINS    FORWARDED    UPON    REQUEST. 


SALES      OFFICES  : 


Philadelphia, 

Allegheny  Ave 

and  19th  Si. 


Kew  Yohk. 

100  Broadway, 


RnsTON. 
60  Stale  St. 


Chicago. 

Marquette  Bldg. 


St.  Louip, 
Waiuwright  Bldg. 


Saw  Francisco, 
Rlallo  Bldg. 


Cleveland. 
Citizens  Bldg. 


Canada,  Havana,  Cuba, 

Canadian  General  G.  F.  Greenwood,  Manager 

Electric  Co.,  Ltd.  Toronto-  34  Empedrado  St. 


Are  You  Aware 


that  nearly  30,000  of  these 


Norbitt  Temporary  Sockets 

are  going  to  be  used  to  illtuninate  the  streets  and 
buildings  of  Cincinnati  during  the  Elk's  Convention 
to  be  held  in  that  city,  July  1 8  to  25  ?    It  is  true. 


133  S.  Clinton  Street 
Chicago 


Manufactured  by 

Crouse-Hinds  Co. 


CONTINUOUS  RAIL  JQINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:  CENTURY  ■LOG.,  NIWARK,  N.  J. 

OVER  20,000 
MILES  IN  USE 

Highest  Award  Taria  Exposition,  1900, 
Buffalo,  19U1 


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND. WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


R&OOIVIPANY,  Inc. 

ARTISANS  IN  PLATINUM 
408-410-412-414  N.  J.  R.  R.  AVE.  -  NEWARK,  N.  J. 

New  York   Ofnce:    I20    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..— 

Akron  Electrical  Mfg  Co 12 

Allen  Company,  L.  B 13 

AUis-Chalmers  Companj' 2 

American  Battery  Co 4 

Amer.  Circular  Loom  Co. . .  .1,7 

American  Conduit  Co 16 

Amer.  District  Steam  Co 19 

Amer.  Elec.  Fuse  Co 4 

Amer.  Electrical  Heater  Co..  1 

Amer.  EL  Telephone  Co  16 

American  Elecirical  Works..  13 
Arnold  Elec  Power  Station 

Co 15 

Automatic  Electric  Co 17 

Babcock  &  Wilcox  Co -- 

Bain.  For^e 13 

Baker  &  Company 3 

Baker*  Co.,  W.  E 15 

Barnett Company, G.  A  H.-..22 
Beardslee  Chandelier  Jlfg.Co.— 

Berthold  A;  Jennings 19 

Big  Four  Route U 

BissellCcThe  F 1 

Bossert  Electric  Construction 

Co 12 

Brooks,  Hall  L 19 

Bryan- Marsh  Co — 

Bryan,  Wm.  H 15 

Buckeye  Electric  Co — 

Bullock  Elec.  Mfg.  Co 5 

Butterfield,  J.  F 15 

Byllesby  A  Co..  H.  M 15 

Central  Electric  Co 5 

Cent.  Stat.  Improvement  Co..  14 

Central  Tel.  A  EL  Co 16 

Century  Electric  Co 12 

Chicago  Die  Jt  Electric  Co....— 
Chicago  Edison  Co 4, 14 


Chic.  Fuse  Wire  &  Mfg.  Co. .  .— 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 12 

Columbia  Incand.  Lamp  Co..~ 

Columbia  Mfg.  Co : 19 

Columbus  Storage  Bat'ry  Co.— 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 3 

Coolidge  Co..  Marshall  H — 

Cope.  T.  J 1 

Crawfordsville  Electric  Co..— 

Crescent  Co — 

Crescent  Ins.  Wire  &  CbL  Co.  1 
Crocker-Wheeler  Company, ..  14 

Crouse-Hinds  Co 3 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  &  Mfg.  Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.  8 

Diamond  Meter  Company 18 

Dielectric  Manufacturing  Co.  1 

Directory  of  Engineers lb 

Dixon  Crucible  Co.,  Joseph..  8 

Driver- Harris  Wire  Co l 

Duncan  Elec.  Mfg.  Co ai 

Edison  Decorative  &  Minia- 
ture Lamp  Departm'L 12 

Edison  Mfg.  Company 11 

Edwards  <t  Co 11 

Egan,  J.  J 4 

Electrical  Englneerlnstltuta  13 

Electric  Appliance  Co  12 

Electrical  Recorder  &  Indi- 
cator Co 9 

Electric  Storage  Battery  Co . .  3 
ElectrlcIaaPub.  Company. ..10 
ErieRy 18 

11 


Faries  Mfg.  Co. . 


"ForSale"  Advertisements. .14 
Ft.  Wayne  Elec.  Works,  Inc.. 21 
Fostoria  Incand.  Lamp  Co. ..— 
Fowle^,  John  H 18 

Fowler-Jacobs  Company 18 

General  Electric  Co 9 

General EngineeringCo.,The  ]5 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co 6 

Gt.West.Smelt.&  Refining  Co.— 
Green  Fuel  Economizer  Co..  8 
Gregory  Electric  Company. . .  14 

Hallberg.  J.  H 15 

Haller  Machine  Co — 

Hart  Mfg.  Co 9 

Hartford  Steam  Boiler  In- 
spection &  Insurance  Co....— 
Hartford  Time  Switch  Co....  11 
Hazard  Manufacturing  Co.  ..— 
Highland  Park  College.  ..  13 
Hobart  Elec.  Mfg.  Company.  1 

Hoffman,  G.  W 14 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Co — 

Horuaday  &  Co..  J.  P 15 

Humphrey,  Henry  H — 

Hunt  &  Co.,Robt.  W 15 

Illinois  Central  Ey 19 

Illinois  Electric  Specialty  C0.I6 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co... .  1 
India  Rubber  &  Gutta  Percna 

Insulating  Company — 

International  Elec.  MeterCo  14 


International  TeL  Mfg.  Co.  ..16 

Jackson,  D.  C.  &  W.  B........15 

Jeffrey  Manufacturing  Co 8 

Jewell  Electrical  Inst.  Co — 

Johns-ManvilleCo.,  H.  W 15 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 17,19 

Kester  Elec.  Mfg.  Co 1 

Klein  &  Sons,  Mathias 13 

Kohler  Brothers 15 

Kuhlman  Electric  Co 12 

Leather  Preserv.  M.  Corp 14 

Leffel  &.  Co. .  James 8 

Lewis  Lumber&Mfg  Co 19 

Lindsley  Brothers  Company,.  18 
Loud's  Sons  Co.,  H.  M — 

Machado  &  Roller 11 

Maltby  Lumber  Company.. ..T9 

Manhattan  EL  Supply  Co 13 

Manross,  F.N — 

Marinette  Gas  Engine  Co 8 

Matthews  &  Bros. .  W.  N 13 

McLennan  A  Company.  K 12 

Mechanical  "Appliance  Co 15 

Mica  Insulator  Company — 

Michigan  College  of  Mines. .13 

Miller  Electric  Co '....— 

M  innesoia  Electric  Co 16 

Miscellaneous  Advs 14 

Monon  Railroad 14 

Moon  Mfg.  Co.,  The — 

Morrison  Lbr.  Co  .  J.  W. 19 

Mueller  Company,  William..  19 
Munsell  A  Co.,  Eugene 12 

National  Electric  Co 11 

National  India  Rubber  Co'. ...  1 


For    Ol^SAifiecl.    Xi3.c3.e2K    of    A.<%.^%r&s^±&&xxx&xx't^    See 


New  England  Butt  Co 18 

Newgard  &  Co. .  Henry 22 

NewYorkCent.  Ry.. 14 

New  York  Ins.  Wire  Co W 

Northern  Elect']  Mfg.  Co... .12 
Norton  Elecfl  Instrument  Co.— 

Okonlte  Co.,  The 1 

Olds  Gasoline  Engine  Works.  8 

Pacific  Coast  Pole  Co 18 

Page&Hlll  Co 19 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  &  Refl.  Co..— 

Pass  A  Seymour,  Inc — 

Phelan.  D.  W 19 

Phillips,  Eugene  F 13 

Phillips  Insulated  Wire  Co. ..13 

Phcenii  Glass  Co — 

Phosphor-Bronze  S.  Co 8 

Pignolet.L.  M 12 

Pittsburg  A  L.  S.  Iron  Co ....  18 

Plume  A  Atwood  Mfg.  Co 13 

Porter  Cedar  Company 18 

Pratt  Institute I 

Reisinger.  Hugo 9 

Reynolds  EL  Flasher  Mfg.Co.I2 

Roebllng'sSonsCo.,  J.  A 22 

Ruebel-Schwedtmann- Wells..  15 

Safety  Ins.  Wire  &.  Cable  Co.  .22 

Sargent  A  Lundy — 

Schott,  W.  H 15 

Seaman.  J.  H 13 

Seaman  &  Co..  W.  S 17 

Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co....  4 

Speer  Carbon  Co — 

Sprague  Electric  Company..  .22 
Squire  Electric  Co — 


Standard,  Elec.  Mfg.  Co 1 

Standard TJnderg.  CableCo....— 
Standard  Vitrified  ConduitCoi6 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 15 

State  Univ.  of  Iowa 13 

Sterling  A  Son,  W.  C 19 

Sterling  Elecirical  Mfg.Co...    1 

Sterling  Varnish  Co.,  The 15 

Stow  Mfg.  Company — 

St  romberg- Carlson  TeL  Mfg. 

Company 17 

Sturtevant  Company,  B.  F...22 

Thompson.  S.  E. 19 

Tod  Company,  William ..-  8 

Torrey  Cedar  Company 18 

Trumbull  Elec.  Co — 

Union  Electric  Mfg.  Co 4 

Valentine-Clark  Co.,  The — 

Varley  Duplex  Magnet  Co 4 

Vulcanized  Fibre  Company.  .22 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company 14 

Warren  Elec.  Mfg.  Co 23 

Wesco  Supply  Co 12 

Western  Electric  Company. ..  5 

Western  El.  Supply  Co — 

Western  Lumber  A  Pole  Co..  18 
Westinghouse      Electric     A 

Manufacturing  Co 20 

Weston  Electrical  Inst.  Co ...  1 

Wilmerding,  C.  H — 

Wisconsin  Central  Ry 16 

Woolley  Fdy.  A  Mach.  Wkb..  8 

Worcester  Coir  pany,  C.  H 18 

Yesbera  Mfg.  Co 17 

Yost  EJectric  Mfg.  Co 13 
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REMEMBER     THE      NAME     AND     BUY     THE    BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING    RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITE  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


J.  J.  £  CANS       ^BTA 

"MME' coumiTATon^M   I 

I  IIIIIIIHIIII  M    I 


).  J.  EGAN'3  "ACHE" 

absolutely  oreveots  sparking  or  cutting. 
"Acrae"  18  eqaal  to  one  gallon  or  oil  fi 
commotatore.    Free  Sample.    AGENTS  WAIJTED. 
64c  per  Stick.       15.00  per  doz. 

J.J.EganS>leMfg.,3l7AuitlnAve.,Tel.Polk,l779Cblcaio 


COMMUTATOR  COMPOUND 

_     One  Btick  of 
11  for  lubricating 


Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  of  all 
kinds.  Send  for  catalogue  and  discountt. 


UNION 


Motor  Starter  with  Automatic  Release. 
Manufactured  under  our  own  patenta. 


ELECTRIC     MFC. 

Milwaukee,   Wis. 


CO., 


Electric  Heating  Apparatus 

SEND  FOR  82-PAaC  CATALOQUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


"AMERICAN"Sr 

ARE  THE  BEST..     Send  for  daicrlpllve  Circular. 

AMERICAN  BATTERY  CO., 

EGT-D  ias9.  171  S.  Clinton  St.,  Chicago, 


Magnets  and  All  Kinds  of  Coil  iWlndlngs  of  Insulated  or  Bare  Wire  for  Every  Purpoio. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  gio  Harquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


ALLEN-BRADLEY  ELECTRIC  CRANE  CONTROLLERS 


PATENTED 


Guaranteed  for  One  Year.    Three  months'  Free  Trial. 
No  Sparking.    No  Repairs.    Perfect  Control. 

AMERICAN  ELECTRIC  FUSE  COMPANY 

CHICAGO  -  -  ILLINOIS 
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WE   BEG  TO  ANNOUNCE 

That  we  are  General  Western  Agents  for  the   Helios  Manufacturing  Co.. 
makers   of    the   well    known    Helios -Upton  Enclosed  Arc   Lan\ps. 

Great  improvements  have  been  made  in  these  lamps  and  no  expense  will  be 
spared  to  make  them  the  most  efficient  on  the  market. 

WRITE  FOR  CATALOGUE  AND  PRICES 

(Mxd  (ElwJtirCmttjmug, 

GENERAL    WESTERN    AGENTS 
264-266-268-270  FIFTH  AVENUE,  CHICAGO 


Bullock  ElectricMfg.Co. 

CINCINNATI,  OHIO,  U.  S.  A. 


Keyseater  Driven  by  Bullock  Type  "  N  "  Hotor. 


The  Bullock  Multiple  Voltage  System 

provides  the  only  successful  means 
of  controlling  tlie  speed  of  motors 
driving  macliinery  which  requires 
variable  speeds. 


'■o^gMe^t? 


WESTERN  ELECTRIC  COMPENSATOR 

DIR.ECT  CURRENT 

Generators  and  Motors 


Bulletins    on    R.eque«t 


Western  Electric  Company 

Chicago  New  York 

Saint   Louis  Denver 

Philadelphia  Kansas  City 

Pittsburg 

San  Francisco  Cincinnati  Saint  Paul 

(Cilifgrili  Eleclrlcil  Woiki)  (Studuii  Electrlf  Compuy)  (Amarlcu  Elictria  Ctupior) 

Space  17,  Electricity  BIdg.,  Loulliana  Purchase  Exposition. 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
BIO  Marquette  Building,  •  •  OHIOAOO 


STANLEY  RECORDING  WATTMETERS 

FOR     ALTERNATING     CURRENT     CIRCUITS 

BAl-iPWIMOED       THRUPST 

NO  JEWEL  WEAR  FROM  HAMMER  OR  SIDE  THRUST.       CLASS  OR   METAL   COVERS-SECOND  ALONE  TO  THE 

STANLEY    MAGNETIC    SUSPENSION    WATTMETERS 

' Send  for  Bulletins  and  Information  About  Meters  to ~"~^~^-^~~~^^ 


».,   U.   ».  A. 


tTANUKY     INS-TRUIVIEIM-r     CO.,    Orea«:    Barring-ton,   IVIa 

EDBOPEAN  OFFICE,  23  BODIEVIRD  OES  mLIERS,  PARIS,  FRANCE. 
MLESleSHTSi  Colorado,  Idaho,  Hsntasa,  Wyomlnt,  Nev         California,  ' Orefon,  Vashlnfton,    Seiada,  Heilee, 

fflCTOB  H.  BRASCHI  i  COHPAHT, 

Hezloo  CltT. 


Mlisonrl,  Kaiuai,  Arkansal,  Heilco,  Utah, 

FRAHK   ADAMS   ELECTRIC  COHFUIT,  HEIDRIE-BOLTBOFP  HFG.  AND  SDPPLY  CO., 

St.  Louis.  San  Francisco. 


Arizona. 

BIOOKS-FOLLIS  ELECTRIC  CORP. 

San  Francisco. 
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Complete                     Railway  Line  and  Regulating 
Storage                       Isolated  and  Train  Lighting 
Battery                        Central  Lighting  and  Power 
Plants                          Electric  Vehicle  and  Telephone 

aOULD  COUNTER  B.  M.  F.  BOOSTER  SYSTEMS 

,    NEW  YORK,  1  W.  34th  street.                                                               WOPK^  •        FiFPFW       N       V 
Sales                   (   BOSTON.  89  SUte  street.                                                                          WUKK.^  .        UtPtW,     IN.     Y. 
Offices!    CHICAGO.  The  •Rookery."                                                                                                   R„Il»*Jn<t 
I  SAN    FRANCISCO,    Century    Electric    Co.                                                                        DUIICIIIIS. 

(Houl^ 

CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AilJaM^orM.   Cord. 

Crescent  Co. 

Inciindes.  El.  Lt.  Manip.  Co. 
Seaman.  J.  H. 
AdJasterH,  lni>.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Ancliora   (Tel.  &.  Tel.) 

Matthews  A:  Uro.,  W.  N. 
Crouse-Hlnds  Co. 
Annanclatora. 

Central  Electric  Co. 

Edwards  »^  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries  nnd  Jam. 

lilssell  Co.,  The  F. 

Central  Electric  Co. 

Columbus  Storage  Battery  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

wp.sno  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
BellH.    Bazxera.  Rtc. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Ilfit  DreiiHliiic. 

Dixon  Crucible  Co..  .los. 

Leather  Preserver  Mfg.  Corp. 

UeltlDK. 

Leather  Preserver  MTg.  Corp 
Blowers. 

Sturtevant  CO..H.  F. 
n«»ller  Coinponntts. 

Dearborn.  Drug  ifcChem.  Wks. 
Boilers. 

Allls-Chalmers  Company. 

Uabcock  A  Wilcox  Co. 
Rooks.   Electrical. 

E'ec.irtclaD  I'ublishing  Co. 
Booths.  Telephone. 

.Sejiman  A  Co..  W.  S. 

Yesbera  Mfg.  Co. 
ISracketH, 

Faries  Mfg.  Co. 
Itranhes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Spcer  Carbon  Co. 

Western  Electric  Company. 
Cnlile   Hnnfirera. 

National  Tel.  Supply  Co. 

We.stern  Electric  Co. 
CablCH  (See  Wires  and  Cablesl 
Cuiiopieii. 

Farlus  .'Mfg.  Co. 
Carbons,    Points   and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Reisiniicr,  Hugo. 

Specr  ('arboii  Co. 

Wesco  Supply  Co. 

Western  Elec.  Supply  Co. 
CnHtlnics. 

Farlf.  Mfg.  Co. 

New  Eneland  Butt  Co. 

National  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
ChHiwIellerK. 

Farl.-s  Mfg.  Co. 

Circuit   Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  MfK.  Co. 

Ft.  Wavne  Elec.  Wk.<!.  Inc. 

Union  Electric  Mfg.  Co. 

Western  Electric  Company. 

Westlnghouse  El.  A;  Mfg.  Co. 
CluKterH. 

Faries  Mfg.  Co. 
Clalehes.     Electrical 

an<l    niefhanlcal. 

Akron  Electrical  Mfg.  Co. 
Coal    nnd    Ashes    Hand- 

llni;    Mnch  In  cry. 

Jeffrey  Mfg.  Co. 

Colin  and  MaicnetH. 

Varley  Dunlex  Magnet  Co. 
Western  Electric  Co. 


Coniniatator  Compound 

Allen  Co..  L.  B. 
Egan.  J.  J. 
McLennan  A  Co.,  K. 

Cumuiututor  TruluMT  De- 
vice. 

Akron  Electrical  Mfg.  Co. 

Coudolt  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Sprague  Electric  Co. 
Standard  Vitrified  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    nnd    Elec- 
tric  Lterht  Plants. 

Allis-Chalmers  Companj^ 

Bullock  El.  Mfg.  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Controllers,  Crane. 

Amer.  Elec.  Fuse  Co. 
CruNH-ArmH,     Pins     and 

Brackets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Lewis  Lumber  A  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elec.  Supply  Co. 

Cii(-OiifN  and   STrltcbes. 

Bissell  Co  .  The  F. 
Ilossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Rdlson  Co. 
Crouse-HInds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
GeneraJ  Inc.  Arc  Light  Co. 
Hart  ManufacturingCo. 
Manhattan  Elec.  Sujiply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western,  Electric  Co. 
Western  Klec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 
Allis-Chalmers  Comiiany. 
BissellCo  .  Tbe  F. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
CrawfordsvlUe  Electric  Co. 
Crocker-Wheeler  Co. 
DustlnCo.,  Chas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Uobart  Elec.  Mfg.  Co. 
Mechanical  Appliance  Co. 
■  National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Economlsers,    Fuel. 

Green  Fuel  Economizer  Co. 

Electric   Hcatlns:  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric    RttilTTays. 

Crocker- Wheeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electrical  and  Mechan- 
ical   Engineers. 

Arnold  Elec.  Power  Stat'n  Co. 
Baktr  A  Co.,  W.  E. 
Bryan,  Wm.  H. 
Butterfleld,  J.  F. 
Byllesby  A  Co.,H.  M. 
General  EngineerlngCo..The. 
Hallberg.  J.  H. 
Hornaday,  J.  P.  A  Co. 


Humphrey,  Henry  H. 

Hunt  A  Co.,  Robt.  W. 

Jackson,  D.  C.  <V-  W.  B. 

Kohler  Brothers. 

New'jjard  A  Co.,  Henry. 

Northern  Electrical  Jlfg.  Co. 

Kuebel,  Schwediman,  Wells. 

bargent  A  Lundy. 

SchoU,  W.  H. 

Squire  Electric  to. 

Siantbn,  LeRoy  W. 

Wilm"erding,  C.  H. 
Electrical  Instruments. 
(Recording  and  Testing.) 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Electrical  Recorder  A   Indi- 
cator Co. 

Ft.  WayneJElec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Pigndlet,  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

WescoSupply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
l^lectro-riatiiiif  Mach'y 

Crocker- Wheeler  Company. 

General  Electric  Co. 
ElevuiorH-Cuiiveyors. 

Jeffrey  Mfg.  Co. 
b^utj;:ii|es»  Uus  and  Gaso- 
line. 

Allls-Chalmers  Company. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley   Fdy.  A  Mach.  Wks. 
Eiii±-iii.eH.   Steam. 

AlUs-Chalmers  Company. 

Amer;  Diesel  hngineCo 

Dusttn  Co.,  Chas.  E. 

Sturtevant  Co.,  B.  F. 

Todyo..  Wm. 
I'^nni^'  nnil    Fan    Motors. 

CentVal  I'lectric  Co, 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

Genera!  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  RIeclrlcCo. 

Sturtevant  Co.,  B.  P. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co, 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Piles. 

Barnett  Co.,  G.  A  H. 
Fittintfs. 

Farles  Mfg.  Co. 
Fixtures,  Gas  and  Elec. 

Beardslee Chandelier  Mfg.Co. 
Finnhers. 

Bissell  Co  ,  The  F. 

Haller  Machine  Co. 

Reynolds  EI.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
ForKeB. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  Wire. 

Am-  r.  Elec.  Fuse  Co. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Central  Tel,  A  El.  Co 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-Manville  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Globes,    Reflectors    and 

Shades. 

Fostorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardridge  Shade  A  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dlson  Crucible  Co..  Jos. 

Holmes  Fibre-Graphite  Co. 


Heating    (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
lieu  tint;    and     Vcn  ti  lat- 
in K    Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.   Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 

Inspection  &  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 

InHulatlne:  Machinery. 

New  England  Butt  Co. 
InHulators  and  Insolat- 
ing:    Materials. 

Akron  Electrical  Mfg.  Co. 

American    Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johns-Manvlile  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  VI  tri  tied  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

WescoSupply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Junction    Boxes. 

Bosseri  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lnnips,  Arc. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Fi.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  LL.  Co. 

Gregory  Electric  Co. 

Manhattan   Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Go. 
Lumps.  Incandescent. 

Bissell  Co.,  The  F. 

Bryan-Marsh  Company. 

Buckeye   Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A   Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

FosLoria  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lnnips,      in  can  descent— 

Replacers  &.  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Letters.    Metal. 

Haller  Machine  Co. 
LiKlktninfiT  Arrestera. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manbiittan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Western  Electric  Co. 
Llnemen*a    Climbers, 

Klein  A  Sons,  Mathias. 
Maffnet  Wires. 

(See  Wires  and  Cables.) 
Meclianlcnl    Draft. 

Sturtevant  Co.,  B.  F. 
Mfca. 

Chicago  Mica  Co. 

Mica  insulator  Co. 

Miinsell  A  Co.,  Eugene. 
Mlnlnsr  Ai>|tnrntns.E1ec, 

.Allls-Chalmcrs  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 


MpperN  and    Pliers. 

Klein  A  Sons,  Mathias. 
AJov'jKles,   Gluan.    Elec. 

Ithaca  Elecfl  Novelty  Co. 
Nozzles. 

Farles  Mfg.  Co. 
Paints. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Foree. 
Phosphor   Bronze. 

Phosphor  Bronze  Sm.  Co.  Ltd . 
Platinum,     IV  ire     and 

Sliheet. 

Baker  A  Company  Inc. 
I'oles  and  Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Coolidge  Co.,  Marshall  H. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lewis  Lumber  A  Mfg.  Co. 

Lindsley  Bros.  Co. 

Louds  Sons  Co..  H.  M. 

Maliby  Lumber  Co. 
■    Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacitlc  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. 

Thompson.  S.  E. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Western  Lumber  A  Pole  Co. 

Worcester  Co.,  C.  H. 
I'oliMh    (AietuI). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Faries  M  fg.  Co. 
Power    Transmission 

Mucltinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.  West  Smelt,  A  Refining  Co 
Re-Wiudiner— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Miller  Electric  Co. 
Rlieostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
ISods,  Conduit. 

Cope,  T.  J, 
ScIiuoIm  and    Colleges. 

Electrical  Engineer  Inst, 

Highland  Park  College 

Michigan  College  of  Mines 

Pratt  Institute. 

Stale  Univ.  of  Iowa. 
Seoond-Hnnd   Macb'y* 

Bissell  Co  ,  The  F. 

Cent.  Stat.  Improvement  Co. 

Gregory  Electric  Co. 

Matthews  A  Hro.,  W.  N. 

Northwestern  Electric  Co. 

Walsh's  Sons  A  Co. 
SliadeK,  Lauiii. 

Faries  M  fg.  Co. 
Slieet    BrUNs    A    Copper. 

Plume  A  Atwood  Mfg.  Co. 
Sicrns,    Electric. 

Haller  JIachlne  Co. 
Sockets  4&   Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
Soldering    Sticks.    Salts 

nnd    Paste. 

Allen  Co.,  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Spenkliif?    Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

WescoSupply  Co. 

Western  lOlectrlc  Co. 

Wester    Elec.  Supply  Co. 

Specialties.  Eloctrloal 
Mfrs.  and   Dcsierners. 

Haller  Machine  Co. 


1^0  f 
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Speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Storagre   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Sapplies,     General  Eieo. 

BIsseUCo.,  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Switchboards. 

Bissell  Co.,  The  F. 

Crouse-Hinds  Co. 

Geo.  Incan.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Central  Tel.  A  El.  Co. 
Iniernaiional  Tel.  Mfg.Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
Murdock  fii  Co.,  Wm.  J. 
National  Elec.  Signalling  Co. 
Strom  berg-Carlson  Tel.  M.Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time   Switches. 

Bissell  Co  ,  The  F. 

Hartford  Time  switch  Co. 
Tools. 

Klein  A  Sons,  Mathias. 

Western  Electric  Co. 
Trans  fonnerN. 

Central  Electric  Co. 

CrawfordsvlUe  Electric  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric   Car. 

General  Electric  Co. 

AVestlnghouse  El.  A  Mfg.  Co. 
Turbines,    Steam. 

AUls-Chalmers  Co, 

General  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co 

Turbine    Water  TIThecls 

Leffel  A  Co.,  Jas. 
Varnishes. 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 
Vnlcnnlxcd   Fibre. 

Vulcanized  Fibre  Co. 
Wireless  Tel.  App'tus. 

Clark  Wirel.  Tel.  ATel.  Co.  T.E 

National  Elec.  Signalling  Co 

Moires  A  Cables— Mair- 
nct   Wires. 

American  Electrical  Works. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
CrescentTns.WlreACble.  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Kub.  A  Ins.  Wire  Co 
India  RubberA  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  WlreCc. 
Okonite  Co.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  Wire  Co 
Roebiing's  Sons  Co.,  J.  A. 
Safety  Ins.  Wire  A  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 
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REQIiTtREO 


CANVAS  JACKETS    FOR  INSULATED   WIRE  *  CABLES 
AND  


-ELECTRODucT-  Chclsea,  Mass.,  July  2nd,  1904. 

Gentlemen: 

Our  attention  has  been  called  to  certain  reports  that 
have  been  recently  circulated,  evidently  with  malicious 
intent  with  reference  to  an  alleged  action  of  the  Under- 
writers in  condemning  '' Circular  Loom."  We  cannot 
believethat  any  of  our  trade  will  be  misled  by  these  libelous 
statements.  But,  may  we  not  ask  that  you  kindly  refer  to 
the  list  of  approved  appliances  published  by  the  Under- 
writers, April,  1904,  in  which  you  will  find  our  material  has 
the  full  sanction  of  the  Bureau  ?  All  appliances  included 
in  this  little  pamphlet  are  recommended  for  use  by  the 
Underwriters  and  it  will  be  apparent  to  you  that  our  name 
would  not  be  upon  its  pages  unless  << Circular  Loom"  met 
the  requirements. 

We  have  recently  taken  this  matter  up  with  the  Bureau 
and  have  been  assured  that  our  material  has  not  been 
condemned  and  that  when  installed  in  conformity  with  the 
rules  laid  down  by  the  national  code,  it  is  accepted  by  the 
various  bureaus  throughout  the  United  States,  and  InveH' 
ficaiion  of  this  siaiemeni  you  are  at  liberty  to  oomi' 
municate  witit  tite  Eiectricai  Bureau  of  tite  National 
Board  of  Fire  Underwriters,  67  East  21st  St.,  diioago. 

Yours  verv  truly, 

AMERICAN  CIRCULAR  LOOM  CO. 
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VEGETABLE    FEED-WATER    TREATMENT, 

Proportioned  to  suit  the  flineral  Analysis  of  the  water,  will  keep  your  boilers  clean,  free  from 
corrosion,  and  effect  great  saving:  in  repairs  and  operating  expense. 


DEiARBORN     DRCJO    &    OMEIVIIOAl-    NA/OFRKS, 


120  LIBERTY  STREET    NEW  YORK. 


15  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


Dixon's 

GrapHite  Pipe 

Joint  Compound 


Makes  the  tightest  joints  that 
remain  free  from  rust  afld 
come  apart  easily  at  any  time. 

Write  for  Booklet  J25Dand  a  sample. 


.IiiSri'H    MXON    CRrCIHLlO   Lli 


IKKSKV    CriV,  N.  J 


tie^ating.    t'onveymg.    rower    irdnsmission,    Screening.    Crushing    Oredginq, 
Rock  and    Coal    Drilling.    Coal    Cutting.    Hauling    and    Washing    Machinery. 

OUK  CATALor.UES  ARE  TOURS   FOR  TBE  ASKING. 
TheJCFFREY  M  AN  UFACTU  Rl  NG  CO.,  COlumbuS,  O.,  U.S.  A. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  OASOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

II  Tvill  produce  as  good  a  com- 
mercial light  aa  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETfE 
QAS  ENGINE  CO., 

CHICAaO  HEiailTS,  ILL. 

AGENCIES  : 
801  Fl8b«r  Bnllding,  Chlc&go.       619  SteTenion  Building,  Indianapolis. 
703  Bljon  Building.  Pittsburg. 
MacEay  Engineering  Co.,  149  Broadway.  New  York. 

MacKay  Engineering  Co..  100  Boylston  St.,  Boston. 

Strong,  CarllsU  &  Hammond  Co.,  Cleveland. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


Are  built  on  lines  of  strict  origi- 
nality, and  are  protected  by  the 
Olds  patents.  The  essential  parts 
of  our  engines  combine  the  highest 
efficiency  with  the  greatest  simplic- 
ity of  construction  and  operation. 
No  engine  made  approaches  the 
Olds  for  economy  and  durability. 


stationary  Engines 
Portable  Engines 


2  to  100  H.  P. 
8  to  18  H.P. 


Cas  and 

Gasoline 
Engfines 


Write  to-day  (or  full  information 
and  new  illustrated  catalog. 

Olds  Gasoline  Engine  Works 

252  River  Street,     -     Lansing,  Mich. 


Sieam   Gainetl= 


=Fuel  Reduced 


f^^rf^'^  frfTn^nrnwir'Tica 


Installed  in  any  Electric  Light  and 
Power  Plant  produces  this  result.  Its 
not  a  long  story — simply  utilizing  waste 
gases — keeping  feed-water  heated 
above  the  evaporative  point — saving 
ID  to  20^  on  coal  bill.  Additional 
'n  advantages  in  our  free  booklet,  which 
your  engineer  cowld  explain  to  your 
satisfaction.     Simply  address 


The  Green  Fuel  EconomixerCo. 

MATTEAWAH.  H.  r.  Solm Manufmeturarm  In  Ihm  U.  S. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 

Main  Oince  and  works:  "RrBuTLDiHo; 

YOUNC8TOWN,  OHIO.  pittsburc,  pa. 

aoehoieqJ  Hew  York,  George  F.  Woolston,  29  Broadway. 
Ai.Kn«,iBa{  Birmingham,  Ala.,  W.  H.  Hume  &  Co.,  Woodward,  Bldg. 


REGTRADE  MARKS   Jhe  Rhosphor  BRONZE  Smelting  Co.  Limited, 

2200  Washington  AVE.,PHiLADELPHiA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
ING0T3,CASTINGS,WIRE,RODS,SHEETS,etc. 

}^/wrj/>/;^,,l,,n>r'-  — DELTA    METAL 

/X  CASTINGS,  STAMPINGS  «nd  FORGINGS 


^ 


^eLt^ 


BEST  OH  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

KBaULA  TION  AND  BCONOM  Y 
OP     FUEL     UNSURPASSED. 


WRITE  FOR  CATALOaUB  li 

Then  compare  U  wttb  some  Oms  Eaglne 
kand  botiks  that  cott  SI.OO. 


WoollBy 
Foundry  &  AfacA.  Works 

Box  'too,  Andarmon,  Iml. 

U.  S.  A. 


SAMSON  TURBINE 

The  higher  the  SPEED  of  a  GENERATOR  the  LOWER  its  COST. 

We  can  SAVE  YOU  MONEY  it  you  will  use  the  SAMSON  to 
drive  the  generator  because  there  is  not  another  turbine  built  that 
■will  attain  as  quick  a  SPEED  when  operating  under  the  same  con- 
dilions. 

WRITE    DEPT.    D    FOR    CATALGQ 

JAMES  LEFFEL  <&,  CO. 

SPRINGFIELD,   OHIO  U.  8.  A. 
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RIMBERO 


OAR 


BEST  LIGHT 


STEADIEST  LIGHT 


IM 


LONGEST  LIFE 


LEAST    DUST 


■TRADE    MARK* 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current  consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


f^ 


STraip- 


■  Mwck 


<8>' 

®bta  Q^mht-Mnxk  guarantee©  qualttij. 
(Tlfp  llart  Mfg.  (Ho.,  I^artfnrb,  Qlotin. 

2f«n  ®nrk        -  SoBtnn  Glljtraga  ulDrnntn,  ®nt 


THEY  ARE  ABSOLUTELY 

DEAD  BEAT 

Electncal  Recorder  &  Indicator  Company's 
VOLTMETERS  AND  AMMETERS 

WATCH  FOR  THEIR  PICTURES THEY  ARE  GOOD  LOOKING 


Electrical   Recorder  &.  Indicator  Co., 

PONTIAC    BLDC.  -  -  CHICAGO,    ILL. 
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% 


Edgewise  Wound  Enclosed  Arc  Lamps 

FOR     no     VOLT     DIRECT    CURRENT    SERVICE 

Embody  the  latest  features 
of  Arc  Lamp    manufacture. 

INDESTRUCTIBLE. 
PERFECT  REGULATION. 
PERMANENT  ADJUSTMENT. 
COMPOSED  OF  FEW  PARTS. 
SIMPLICITY  AND  RIGIDITY  OF  CONNECTIONS. 
Write  for  further  information. 

GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


Chicago  Office:  Monadnock  Block. 


Sales  Offices  In  All  Large  Cities. 
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Keep  Up  With  the  Procession* 


Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in  the  art  by  reading  the  latest 
books  on  the  subject.  We  are  headquarters  in  the  West  for  electrical  books  and  can  fill  orders  for  any  work 
published,  promptly  on  receipt  of  price.    We  call  your  special  attention  to  the  following  standard  books: 


AI.LSOP,  F.  C— Electrical  Bell  Constraction;  Treatise  on 
the  CoustructloD  of  Electric  Bells.  Indicators  and  slm- 
lliir    uiiparatus.      177    illustrations $1.25 

ATKINSON,  PHILIP.— The  Elements  of  Electric  Lighting. 
Seventh  edition,  (iillir  revised,  and  new  matter  added. 
IW    Illustrations.      260   pages $1.50 

ATKINSON,  PHILIP.— The  elements  of  Dynamic  Electricity 
and  Magnetism.  406  pages  nod  111  illustrations.  Sec- 
ond   edition     $2.00 

Al'RTOX.  W.  E.— Practical  Electricity;  a  Laboratory  and 
Lecture  Course  for  First-year  Students  of  Electrical 
EngineeriDg,  Based  on  the  Prictical  Definitions  of  the 
Electrical  Units.  With  numerous  illustrations.  Sixth 
edition     $2.50 

BADT.  LIEUT  P.  B.— New  Dynamo  Tenders'  Hand  Book. 
Ttils  is.  as  the  name  indicates,  a  NEH'  BOOK,  much 
more  complete  than  the  old  ODe_  with  ail  the  informa- 
tion, instructions  and  rules  which  are  required  by  prac- 
tical men,  as  Dynamo  Tenders,  Linemen.  Stationary  En- 
gineers and  owners  and  operators  of  all  kinds  of 
Electric  Plij^nts.  It  la  the  only  book  of  the  kind  pub- 
lished In  the  English  language.  226  pages.  140  Illus- 
trations, flexible  cloth  binding,  size  of  type  page  5^2x3 
Inches    $1.00 

BADT.  LIEUT.  F.  B.— Incandescent  Wiring  Hand  Book. 
A  timely  book  containing  full  illustrations  for  incandes- 
cent wiring  and  complete  informalion  concerning  meth- 
ods of  runnlpg  wires,  location  of  safety  devices,  splices, 
insulation,  testing  for  faults,  wire  gauges,  general 
electrical  data,  calculating  sizes  of  wires,  wiring  fix- 
tures, elevators,  buildings,  isolated  and  central  station 
plants.  The  only  book  of  the  kind  published.  Type  page 
6V.x3  Inches,  flexible  cloth  binding,  66  pages,  35  cuts 
and  5  tables,  3  of  which  are  12xlS  inches $1.00 

BADT.  LIEUT.  F.  B.— Bell  Hangers'  Hand  Book.  Just  the 
book  for  people  engaged  in  selling,  installing  or 
hamlllng  electric  batteries,  electric  bells,  elevators, 
house  or  hotel  annunciators,  burglar  or  fire  alarms. 
electric  gas  lighting  apparatus,  electric  heat  ap- 
paratus. 106  pages,  97  Illustrations,  flexible  cloth 
binding.     Type  page  SVsxS  inches $1.00 

BADT,  LIEUT.  F.  B.— Electric  Transmission  Hand  Book. 
First   edition,    3.000   copies.      97   pages,    22  iUustratlons. 

27    original    tables $1.00 

Gives  more  Practical  information  on  the  subject  than 
any  work  published  to  date.  The  book  contains  all 
necessary  information  for  Power  Producers.  Capitalists, 
Agents,  Engineers  and  Motor  Inspectors.  With  this 
book  anybody  may  make  estimates  on  the  cost  of 
Transmission    Plants. 

BEDELL.  FUED'K  AND  ALBERT  C.  CREHORE.— Alter- 
nating  Cnrrents;  An  Analytical  and  Graphical  Treat- 
ment for  Students  and  Engineers.  Second  edition.  112 
illustrations     $2.50 

BELL,  LOUIS,  PH.  D.— The  Art  of  Illumination.  This  is 
the  only  boob  in  the  language  which  deals  directly  with 
the  scientific  and  artistic  use  of  modem  Ilium inants, 
electric  and  other.  Cloth,  339  pages.  127  Illustrations. 
Price      $2.50 

BONNEY,  G.  E.— Electro-Plater's  Hand  Book.  A  Manual 
for  Amateurs  and  Young  Students  on  Electro-Metal- 
lurgy.    60  iUustratlons,  208  pages.     12mo.  cloth $1.25 

COTTONE,  S.  R.— Electrical  Instrument  Making  for  Ama- 
teurs. A  Practical  Hand  Book,  with  48  illustrations. 
Fourth  edition.  Enlarged  by  a  chapter  on  the  Tele- 
phone      $0.50 

BOTTONE,  S-  R.— The  Dynamo,  How  Made  and  How 
Used.  A  Book  for  Amateurs.  Eighth  edition,  with  ad- 
ditional matter  and  39  illustrations $1.00 

.  BOTTONE.  S.  R.— Electro-Motors.  How  Made  and  How 
Used.  A  Hand  Book  for  Amateurs  and  Practical  Men. 
Reduced    to     $0.50 

BUCKLEY.  W.  J.— Electric  Lighting  Plants.  Their  Cost 
and  Operation.  275  pages,  many  illustrations  and 
diagrams.      Paper     • $1.00 

CROCKER,  F.  B.  AND  WHEELER.  S.  S.— The  Practical 
Management  of  Dynamos  and  Motors.  With  a  special 
chapter  by  H.  A.  Foster.  Illustrated.  Second  edition, 
revised    and    enlarged $1.00 

CUSHINi;,  H.  C.  JR.— Standard  Wiring  for  Electric  Light 
and  Power.  A  compilation  of  formulae,  rules  and  re- 
quirements from  the  most  modern  practice,  and  In 
accordance  with  the  rules  and  requirements  of  the 
Boston  Fire  Underwriters'  Union,  the  New  England 
Insurance  Exchange,  and  as  recommended  by  the  Under- 
writers' International  Electric  Association.  12mo. 
leather    $1.00 

DESMOND.  CHAS.— Electricity  for  Engineers.  Part  I. 
Constant  Current.  A  clear  and  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos, Motors,  Lamps.  Indicator  and  Measuring  Instru- 
ments; also  a  full  eiplanatlon  of  the  electrical  terms 
used  in  the  work.  Part  II.  Alternate  Current  Ap- 
paratus. Containing  an  explanation  of  the  principles 
governing  the  generation  of.  and  a  description  of  the 
Instruments  and  machinery  used  in  connection  with. 
Alternate  Electric  Currents.  IlluBtrated.  Revised  edi- 
tion      $2.50 

DOBBS,  A.  E.— The  Inspector  and  Trouble  Man.  A  prac- 
tical book,  written  In  plain  language.  Full  of  informa- 
tion and  diagrams  for  the  operator,  exchange  manager. 
InsiM-ctor,  trouble  man  and  lineman,  A  complete  de- 
errlptinn  of  telephones,  how  to  find  and  remedy  their 
tmutiles.  together  with  working  plans  for  exchange 
rnnst ruction,  rontplete  with  dincrams  of  all  up-to-date 
teicpboDca  and  Bwltcht>oardg.     106  pages.     Price. .  .$1.00 


DYER,  A. —Induction  Coils.  How  Made  and  How  Used. 
Third    edition.      Boards    $0.50 

FLEMING,  J.  A.— Short  Lectures  to  Electrical  Artisans. 
A  course  of  Experimental  Lectures  delivered  to  a  Prac- 
tical Audience.      Fourth  edition.     74  lllustratlens.  .$1.50 

FLEMING,  J.  A.— The  Alternate  Current  Transformer  lui 
Theory  and  Practice.  Vol.  I.  The  Induction  of  Electric. 
Currents.  500  pages,  fully  illustrated  and  with  copious' 
index.     Second   edition    $3.00 

Synopsis  of  contents:  Chapter  1.  Introductory.  2. 
Electro-Magnetic  Induction.  3.  The  Theory  of  Simple 
Periodic  Currents.  4.  Mutual  and  Self  Induction,  5. 
Dynamical    Theory    of    Ctirrent    Induction. 

Vol.  II.  The  Utilization  of  Induced  Currents.  8vo, 
cloth.     London.    1892   $5.00 

GAYETTY.  J.  W.— Motorman's  Guide.  A  Practical  Treatise 
on  Street  Railway  Motors.  Illustrations  and  diagrams. 
Cloth      $0.50 

GORDON. — School  Electricity.  Sources,  Currents.  Measure- 
ment, Telegraphy,  Telephony.  Lightning,  Electrolysis. 
Induction,  etc.     262  pages,   with  140  illustrations.  .$2.00 

GORE.  G.— The  Art  of  Electro-Metallurgy,  including  all 
Known  Processes  of  Electro  Deposition.  Fourth  edi- 
tion     $2.00 

GRIER.  THOS.  G.— Wiring  for  Motor  Circuits.  A  handy 
little  pamphlet  containing  tables  for  wiring  and  for 
motor  service,  arranged  in  convenient  form  for  ready 
reference $1.00 

HASKINS.     C.    C— Electricity    Made    Simple.      233    pages, 

108  Illustrations.      Paper  covers $0.50 

A  valuable,  non-technical  work  for  those  whose  oppor- 
tunities for  gaining  information  on  the  branches  treated 
have    been   limited. 

HASKINS,  C.  H.— The  Galvanometer  and  Its  Uses.  A 
Manual  for  Electricians  and  Students.  Fourth  edition; 
revised     $1.50 

HASKINS.— Transformers.  Their  Theory,  Construction  and 
Application    Simplified.      38  illustrations $1.25 

HAWKINS.  C.  C.  AND  F.  WALLIS.— The  Dynamo,  Its 
Theory,  Design  and  Manufacture.   190  illustrations. $3.00 

HAWKINS.    N.— New    Catechism    of    Electricity.      A    Prac- 

-  tical    Treatise    Relating    to    the    Dynamo     and    Motor, 

Wiring,    the    Electric    Railway.    Bell   Fitting,    etc.,    etc. 

.Bed  leather,  pocketbook  form.     95  illustrations $2.00 

ROMANS,    J.   E..    A.    M.— A,   B,   C   OF   THE  TELEPHONE. 

352    pages.    269    illustrations.      Price $1.00 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  teler 
phones  and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  tttis 
the  most  complete  elementary  book  on  this  subject  i6r 
the  practical  electrician,  wireman,  lineman  and  en- 
gineer,  and  it  is  written  in  a  clear  and  careful  style. 

HOPKINS,  GEO.  M.— Experimental  Science.  Elementary, 
Practical  and  Experimental  Physics.  650  illustra- 
tions      $4.00 

HOPKINSON.— Original  Papers  on  Dynamo  Machinery  and 
Allied    Subjects.      Illustrated $1.00 

HOPKINSON.  ^"R.  JOHN.— Dynamic  Electricity;  Its  Mod- 
ern Use  and  Measurements,  Chiefly  in  Its  Application 
to  Electric  Lighting  and  Telegraphy $0.50 

HORSTMANN,  H.  C.  AND  VICTOR  H.  TODSLEY.— Modem 
Wiring  Diagrams  and  Descriptions.  A  Hand  Book  of 
Practical  Diagrams  and  Information  for  Electrical 
Workers.  160  pages,  over  200  illustrations.  Full 
leather  binding,    pocket   size     4x6 $1.50 

HOSPITALIER.  E.— Domestic  Electricity  for  Amateurs; 
Translated  from  the  French,  with  additions  by  C.  J. 
Wharton.      AVith    Illustrations $2.50 

HOUSTON,  EDWIN  J.— A  Dictionary  of  Electrical  Words. 
Terms  and  Phrases,  Fourth  edition,  greatly  enlarged, 
with  over  6,000  additional  words  and  definitions.  2 
volumes,    1,000    pages $6.00 

KAPP,  GISBERT.— Electric  Transmission  of  Energy  and 
Its  Transformation.  Subdivision  and  Distribution.  A 
practical    band  book.    Fourth   edition $3.00 

KAPP,  GISBERT.— Alternate  Current  Machinery.  Illus- 
trated     $0.50 

(Vol.    96.     Van    Nostrand's   Science    Series.) 

EAPP,  GTSBERT.—Dynamos,  Alternators  and  Transform- 
ers.     138    illustrations.- $4.00 

KEMPE,  H.  B.— A  Hand  Book  of  Electrical  Testing. 
Fifth     edition.    200     illustrations.    Svo,     cloth.    London 

1S92    $7.25 

In  this  edition  there  Is  a  considerable  amount  of  new 
matter;   the  old  matter  has  been  thoroughly   revised. 

KEMPE,  H.  R.— The  Electrical  Engineer's  Pocket  Boob. 
Mnilem  Rules.  Formula?.  Tables,  and  Data.  32mo, 
leather     $1.75 

LOCKWOOD.  T.  D.— Electricity,  Magnetism  and  Electric 
Telegraphy.  A  Practical  Guide  and  Hand  Book  of 
General  Information  for  Electrical  Students.  Operators 
and    Inspectors.      376  pages.    152  illustrations $2.50 

LOC'KWOOD.  T.  D.— Electrical  Measurement  and  the  Gal- 
vanometer; Its  Construction  and  Use.  Second  edi- 
tion     $1.50 


LYNDON,  L.— Storage  Battery  Engineering.  A  Practical 
Treatise  for  Engineers.  This  is  a  practical  work,  intended 
for  the  electrical  engineer  who  is  culled  on  to  design 
and  install  storage  battery  equipments,  or  who  has  a 
battery  power  plant  under  his  care.  Cloth.  360  pages, 
178  illustrations  and  diagrams,  4  large  folding  plates. 
Price      $3.00 

MEADOM^CROFT,  W.  H.— The  A,  B,  C  of  Electricity, 
36    illustrations.    12mo,    cloth.    New    York $0.50 

MAVER  AND  DAVIS,  M.  M.— The  Quadruplex.  With 
Chapters  on  the  Dynamo-Electric  Machine  In  Relation 
to  the  Qnadruplex.  The  Practical  Working  of  the 
Duplex  Telegraph  Repeaters  and  the  Wheatstone  Auto- 
matic Telegraph.     63  illustrations $1.50 

METER.  HENRY.  C,  JR..  M.  E.— St'eam  Power  Plants. 
Their  Design  and  Construction.  Cloth.  165  pages,  63 
illustrations,    15   folding  plates.      Price $2.00 

MILLER,     KEMPSTER    B.— American    Telephone    Practice. 

518    large    octavo    pages,    379    illustrations $:J.no 

This  book  treats  of  the  subject  in  a  simple  and  com- 
prehensive manner  from  the  practical  standpoint,  and 
almost   entirely    without  the    use  of   mathematics. 

NOLL,  AUGUSTUS-— How  to  Wire  Buildings.  A  manual 
of  the  art  of  interior  wiring.     Illustrated $1.50 

POPE,  FRANKLIN  LEONARD.— Modem  Practice  of  the 
Electric  Telegraph.  A  technical  hand  book  for  Elec- 
tricians, Managers  and  Operators.  185  Illustrations. 
Fourteenth    edition,    rewritten    and    enlarged $1.50 

PRINDLE,  H.  B.— A  Popular  Treatise  on  the  Electric  Rail- 
way  of   To-day.      Fully    illustrated $0.25 

REED,  LYMAN  C— American  Meter  Practice.  This  is  the 
only  American  book  dealing  with  the  theory  and  prac- 
tice of  current  metering.  Cloth.  About  250  pages. 
Illustrated.       Price     $2.00 

RUSSELL,  STUART  A.— Electric  Light  Cables  and  Dis- 
tribution  of    Electricity.      107    Illustrations $2.25 

SALOMONS,  SIR  DAVID.— Electric  Light  Installations. 
Vol.  1.  The  Management  of  Accumulators,  A  Practical 
Hand  Book.  Seventh  edition,  revised  and  enlarged. 
With    Ulustrations.     12mo,    cl.    London.    lSf)3 $1.50 

SLOANE.  T.  O'CONNOR.— Electrlcitj-  Simplified.  The  Prac- 
'  tice  and  Theory  of  Electricity,  including  a  Popular  Re- 
view of  the  Theory  of  Electricity,  with  Analogies  and 
Examples  of  Its  Practical  Application  In  everv  day 
life.      lUustrated ; . .  .$1.00 

SLOANE,  T,  O'CONNOR.— The  Standard  Electrical  Dic- 
tionary. A  popular  dictionary  of  words  and  terms  used 
in  the  practice  of  electrical  engineering.  350  iUustro- 
tlons $3.00 

SLOANE,  T.  O'CONNOR.— Electric  Toy  Making  for  Ama- 
teurs, including  Batteries,  Magnets,  Motors,  Miscel- 
laneous   Toys    $1-00 

SLOANE.  T.  O'CONNOR.— The  Arithmetic  of  Electricity. 
A  Manual  of  Electrical  Calculations  by  Arithmetical 
Methods,  including  numerous  rules,  examples  and 
tables  in  the  field  of  practical  electrical  engineering 
and  experimenting.     Third  edition,  revised $1.00 

STEVENS.  H.  G.— Mechanical  Catechism.  For  Stationary 
and  Marine  Engineers,  Firemen.  Electricians,  Motor- 
men,  Ice  Machine  Men  and  Mechanics  in  General.  336 
.    pages,    over  240   illustrations.      Cloth $1.00 

THOMPSON,  SYLVANUS  P.— Dynaimv'EIectrlc  Machinery. 
A  series  of  lectures,  with  an  introduction  by  Franklin 
L.  Pope.  16mo.  Numerous  illustrations,  fancy  boards 
(Van    Nostrand's   Science   Series,    No.    66) $0.50 

THOMPSON,  SYLVANUS  P.— Polyphase  Electric  Currents 
and  Alternate-Current  Motors.  Mailed  to  any  address 
in   the    world  on    receipt  of $3.50 

THOMPSON,  SYLVANUS  P.— Recent  Progress  in  Dynamo- 
Electric  Machines,  being  a  Supplement  to  Dynamo- 
Electric  Machinery.  16mo.  (Van  Nostrand's  Science 
Series,     No.     75) $0.50 

THOMPSON,  SYLVANUS  P.— Dynamo-Electric  Machinery. 
Eighth  edition,  revised  and  rewritten.  Numerous  illus- 
trations and    19  plates.     Nearly  1,000  pages $6.00 

THURSTON,  PROF.  R.  H— Stationary  Steam  Engines. 
Especially  Adapted  to  Electric  Lighting  Purposes.  "Treat- 
ing of  the  development  of  Steam  Engines,  the  Prin- 
ciples of  Construction  and  Economy,  with  description 
of  Moderate  and  High  Speed  Engines.  With  many 
folding    plates $2.50 

TREVERT.— How  to  Make  Electric  Batteries  at  Home. 
Illustrated      $0.25 

URQUHART.^Electro-Plating.  A  Practical  Hand  Book  on 
the  Deposition  of  Copper,  Silver.  Nickel.  Gold.  Alum- 
inum, Brass.  Platinum,  etc.  Second  edition;  carefully 
revised,    with    additions... $2.00 

WALKER.  F.— Practical  Dynamo  Building,  for  Amateurs, 
How  to  wind  for  any  output.  With  numerous  illustra- 
tions. 16mo,  boards.  (Van  Nostrand's  Science 
Series.     No.     98) $0.50 

WEBB,  H.  L.— A  Practical  Guide  to  the  Testing  of  In- 
sulated   Wires    and    Cables.      Illustrated $1.00 

WEBB,    HERBERT  LAWS.— Telephone  Hand   Book.     Illns- 

trated.     12mo,     cloth.     Chicago,     1895 $1,00 

The  only  complete  work  on  the  Telephone.  All  pos- 
sible information  for  any  one  interested  in  Telephones 
and    how    to    make    and    operate   them. 

WEBER.— The    Handy    Vest    Pocket    Electrical    Dictionary. 

Cloth      $0.25 

Leather     $0.50 
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.510  Marquette  Building,  Chicago 
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WESTERN     ELECTRICIAN 


FARIES 


ADJUSTABLE    LAMP    HOLDERS, 

SHADES,  PORTABLES, 

ELECTRIC  and  COMBINATION  FIXTURES 


OATMLOaUB   WILL    Bf  MEMT  OK  REQUEMT- 


FARIES  MFC.  CO., 


DECATUR,  ILL. 
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Whitney  Instruments 
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t  Machatto  &  Roller  * 

^  203  Broadway,  -^ 

J  MEW  YORK  CITY,  H.  Y.  * 

*  Or  to  your  nearest  SUPPLlf  HOUSE.  * 

*  ♦ 
************************** 


are  made  In  many  styles  and  types-  We  i^ 
have  a  complete  line  of  switcliboard  and  Jk- 
portable  J 

* 
All    X- 


VOLTMETERS,    AMMETERS, 
OHMMETERS,    WATTMETERS, 

for  direct  and  for  alternating  current. 

of  our  apparatus  is  thoroughly  guaranteed. 

Write  for  Catalogue  and  discounts  to 


WAYoMhGWOR.LD 

BIGFOUIV 
F^OUTE 


10 


5T  LOUIS 

•190/1- 


National 
Electric   Company 

builders  of  higb-grade  Electrical  Machinery  for 
LiaHTINa,  POWER  and  RAILWAY  SERVICE 


500  K.  W.  Engine  Type  Alternator  Frame. 
General  Sales  Offices  and  Works  :     MILWAUKEE 

NEW  YORK:  13S  Broadway  PITTSBURG:  Qellatly  &  Co. 

CHICAOO:  Old  Colony  Building  CHARLESTON,  W.  VA.:  Agnew  Electric  Co. 

PHILADELPHIA:  1509  Land  Title  BIdg.       SEATTLE  &  I  Kllbourne  & 

SAN  FRANCISCO  )  Clark  Co. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  •  510  Marquette  BIdg.,  Chicago. 


THE 

Hartford  Time  Switch 

A  mechanically  operated  switch,  wblch 
turns  lights  ON  and  OFF  at  such  hours 
as  the  user  desires  with  no  further 
attention  than  the  weekly  winding. 
Approved   Mecbsiilcilly    as   well    as  Electrically 


ShowiDg  double  doors.  Setb  Thomaa  eidht-day 
movement,  auxiliary  cBt-out,  auxiliarv  hand- 
trip,  and  switch  indicator. 
For  controlling  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  house  hall  lights,  motors,  batter- 
ies, burglar  alarms.    ::    10,  20,  35  and  50 
Amperes.    250  Volts.    1,  2  and  3  Poles. 
Coasalt  us  regardias  any  reqalremeota 

SEND    FOR     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asylum  St.,  HARTFORD,  CONN.,  U.S.A. 

New  York  Clly : 

A.  Hall  Berry,  97-99-101  Warren  Street 

LeodOQ,  Eosland : 

Verityj,  Ltd.,  31,  King  Street,  Covent  Garden,  S.  W. 


jEbWARDS  ^^pC^ 


ELECTRO- 
MECHANICAL 
GONG. 


Is  entirely  encased  In  iron  and  Is 
weatherproof.  Ihe  mechanism  is 
very  powerful  and  gives  376  blows 
lo  each  winding.  Continuous  ring- 
ing or  singlestroke. 

WESTERN  ELECTRIC  CO. 

Sslling  Agents. 
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EDISON    BATTERY 
FAN  MOTOR  OUTFITS 


In  hot  weather  it  is  difficult  to  eat  meals  comfortably 
or  to  get  refreshing  sleep  at  night.  These  are  possible 
with  the  use  of  an  Edison  Battery  Fan  Motor  outfit, 
and  the  cost  is 'small  cotnpared  with  the  comfort  ob- 
tained. Dealers  should  get  our  Booklet  No.  7F  and  be 
in  a  positiam  to  tell  their  customers  more  about  these 
Fan  Outfits. 


EOISON     MFC.    CO., 


Factory,  Orange,  N.  J. 


New  York,  S3  Cfiambers  M. 
Chicago,  304  Wabash  A\e. 


WESTERN     ELECTRICIAN 
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The  Contract  Road 


The  lamp  market  Is  a  jungle  where  you  are  liable  to 
get  lost  or  swamped— and  sure  to  get  bit— unless  you 
know  the  way.  These  sign  boards  will  set  you  on  the 
trail: 

1 8t  Sign— PACKARD.    Turn  sharply  to  the  right  here. 

2nd  Sign— CONTRACT.  Now  the  path  lies  straight 
before  you.  It  is  your  individual  right  of  way  and  will 
lead  you  to  the  best  lamp  and  the  best  prices. 

Lamps  btjuglit  on  contract  are  "tailor  made."     Literally  fitted  to  the  plant. 
The  far-sighted  buyer  will  avail  himself  of  contract  advantages. 

ELECTRIC  APPLIANCE   COMPANY 

ELECTRICAL  SUPPLIES 
CHICAGO  and  SAN  FRANCISCO 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

New  YURK  and  CHICAQO 


INSULATION  Thatis 

Micanite,  Linotape,  M.  1.  C.  Compound,  Empire 
Cloth   and    Paper.      For    Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


Not  a  Lujcury 

Fans  are  a    necessity. 
We  sell 

Desk.  Wall  and  Ceiling 

styles  for  all  voltages 
and  currents. 


Write  for  our  1904 
bulletins. 


THE  WESCO  SUPPLY  CO. 


•*  Ever> thing  Electrical" 


ST.  LOUIS,  U.  S.  A- 


Electric  motor  drive  secures  economical  operation  because  power 
is  generated,  transmitted  and  applied  by  highly  efficient  devices,  and 
because  Northern  dynamos  and  motors  are  endowed  with  numerous 
e.xclusive  feature's  of  convenience,  excellence  and  merit,  which  adapt 
them  particularly  well  to  operating  industrial  plants. 
Get  Bulletin  No.  2533. 

NORTHERN  ELECTRICAL  MFG.  CO.,     Madison,  Wis.,  U.  S.  A. 

Engineers    Manufacturers.  248A. 


nif 


ONLY     WESTERN   MICA   FACTORY 


CHICAGO  MICA  CO. 

VALPARAISO,    IND. 

P.  S.    WE  PUT  THE  MICA  POOL  OUT  OF   BUSINESS. 


VOLT  •  AMMETERS, 

POCKET  SIZE, 

For  Testing  Batteries  and  Batter; 
Circuits,  Locating  Faults, 
Qronnds,  etc 

BELIABLE.       ACCURATE. 

Send  for  Circular. 

L.  M.  PtCNOLET, 

78-80  CortlKldt  St..  NEW  YORK.  N.  Y. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL.  OUTLET  ASD  JUirCTION  BOXES, 
BTVlTCHBOAttJ>S,   PAITEL    BOARDS,   SWITCHES,   ETC 


AKRO  N 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  Otnu:  McKif  E<iglii«rliis  Co.,  149  Broidwij 


EDISON  MINIATURE  LAMPS 


are  made  in  more  than 
10,000  varieties, 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Miniature  Sockets  and  Rect^tacUs, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 
Oenerai  Electric  Company,  Harrlgon,  N.  J. 


BEST  IN  THE  WORLD 

_^         "Write  for  full  partlcularB 
~^®1     ReynoldsElec.FlashMMIg.ee. 
©©aJ        221  F«th  Ave,,  CWcago. 


SINGLE     AND 

POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO., 

Elkhart,  Ind. 

SPARKING 


Reduce*  the   worklngf    cattacNy   of    m 
motor  Of  dynamo,  yrearw  out  the  cent' 
mutator,  wamtea  gtower  and  may  caumo 
mfire*   Ai§  thia  may  he  avoided  if  you  uae       ....... 

The  only  article  that  will  PREVENT 
SPARKING.  Win  keep  the  tommu- 
tator  In  eood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Qnm    Tbe    Brushes. 

It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
ft  Iter.       6, 


60  Cents  per  Stick.  S5.00  per  Dozen. 

SBND  FOR  FREE  SAMPLE  S  TICK. 

P'or  sale  oy  ali  supply  houses,  or 

K.  McLENNAN   &  CO.,  Sole  Mfrs..  Room  4||  inter  Ocean  BIdg.,  130  Dearborn  St.,  CHICAGO 


DO   NOT  DELAY  :rL'" 


Pillsbury  A.  C.  Ceiling  Fans 

They  will  stir  more  air  than  any  other 
alternating'  current  Ceiling  Fan  on  the  market. 
THE  PRICE  IS  RIGHT. 


MANUFACTURED 
BY 


CENTURY  ELECTRIC  CO. 


1007-9-11  LOCUST  STREET. 


ST.     LOUIS,     MO. 
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PRANK  N.  PHILLIPS,  Prksidcnt. 
C.  H.  WAOCNSCIL,  TRCAauREii. 


CUQCHC  F.  PHILLIPS, 
Generac  Manaqcr. 


C.  flOWLANO  PHILLIPS,  VieC-PRKB. 
e.  R.  RCHINGTON,  Jr..  Sec 


AMERICAN  ELECTRICAL  WORKS, 

•  '      ■     ■  PROTIDENCE,  B.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  UtE. 

New  Voek  Store,  W.  J.  Watson.  26  Cortlandt  St. 
CmcAQO  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Brakch,  Eugene  F.  Phillipi'  Electrical  Worka. 
MAIN  OFFICES  AND  FACTORIES.PHILLIPSDALE,  R.I. 


Ji  Actual  Size.    Patented. 


GROWN  CORD  ADJUSTER 

BEST  AND  SIMPLEST.  MADE  OF  HARD  RUBBER. 

No  Slip,  No  Abrasion,  No  Removing  socket,  Faslly  attached 

Price  $4.00  Per  Hundred,    liberal  Discount  to  the  Trade. 

Sample  Free. 
J.  H.  SEAMAN,  I  75  Dearborn  St.,  Chicago 


AT    THE    ST.  LOUIS    EXPOSITION 

STOMBAUGH  GUY  ANCHORS 

ARE  ANCHORING 

POLES  ON  THE  INTRAMURAL  RAILWAY,  THE  MAST  OF  THE  DE  FOREST 
WIRELESS  TELEGRAPH  CO.  ANO  THE  AERODROME  BUILT  FOR  THE 
AIR  SHIPS. 

THEY  WERE  SCREWED  IN-THAT'S  ALL. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    DATCMTQ 
u. s.  &  FOREIGN  rH  I  lH  I  0 

FOREE  BAIN,  I6S2-3  Monadnock  BIk.,  CHICAGO 


Engineering  ^ 


Our  svgtein  of  [mlolng  by  mail  has  helped  thons- 
ands  held  down  In  pogr  pod t Eons  to  rtie  to  better 
aaJaries  and  rituaiioaa,  Yoar  chioca  to  rise  Is  just 
AS  (rood  aa  others.  Write  for  onr  fre«  Uinstrai^d 
book.  "C«n  I  Become  An  Electrical  Engineer!" 
We  texch  bv  m.iil,  Electrical  Engineerine,  Me- 
chanical En^ineerinjt.  Steim  Eieineerlog-,  Mechan- 
ical Drawinz,  Electric  LiEhtinz,  Eleclnc  Railwnj-a. 
ELECTRICAL  EVOINEER  fNSTTTUTE.  Dept. 
B.  040  Weat  73nl  St,  New  Yprk. 


THE  STATE  UNIVERSITY  OF  IOWA 

SCHOOL  OF  APPLIED  SCIENCE.  Iowa  City,  Iowa 
Foot  ydar  courses  of  the  highest  grade  In 


N  GIN  BERING 

Numeroufl  short  practical  courses. 
Special  i>oiirses In  technical  chemis- 
try, bacteriology,  etc.  Adequate 
equipment  In  shops  and  labora- 
tories. Waterpower. 
University  environment.    Expenses  low. 

Address  C.  E.  MacLEAN,  President 


Civil 

Municipal 

Sanitary 

Electrical 

Mechanical 

Mining 


E 


Engineering 


MECHANICAL, 

ELECTRICAL, 

STEAM, 

_    CIVIL. 

Complete  aud  short  courBeB,  Thoroughly  equipped 
engineering  shops.  Sbop  work  from  the  be- 
elQDing.  Short  courses  In  Steam  and  Electrical 
EnglnebrlDg.  Expenses  low.  AccommodatlODB  the 
best.  School  all  year.  Sladents  may  enter  any  time. 
Correspondence  steam  and  electrical  courses.  Bend 
for  catalORue.     Mention  course  lu  which  lalereeted. 

HIGHLAND  PARK  COLLEGE,       DES  MOINES,  IOWA. 


iPiEiiHi 


iiiiiii;flili:::! 


FOR  ALL  ELECTRIC  wOHKv' 


Be  on  time— Get  liie  habit.       i 


fiSiSgg:    i:^- oljellinj  the  man::/:. 


iliA:Bi!gi!:MJS,gtei;SMsiH):fi^i!it!tlBsj:i!;|l| 


BooKlet  "Soldering  Sense"  describes. 
1;L.  B,  /VLLEN-GO,,  l,rl£:.t^v 


^l>34  Columbia  Ave..  GWICACO. 


M.KLEIH   &  SON. 
Send  2c  stamp  for  new  catalogne  No.  6  of 

KLEIN'S     TOOLS 

Fof  Eiedflcal  Workers 
and  Lino  BuUdorm, 

MATHIAS  KLEIN  &  SONS. 

81  W.VanBurenSt.,  Chicago,  III. 


"^ 


YOST  SPECIALTIES 

ELECTRICAL 


Do  you  know  the  best 
when  you  see  it?  Do 
you  buy  the  best  when 
you  know  it  ?  If  so,  we 
will  mail  you  samples  on  request  or  send  you 
our  catalogue  (without  charge).  If  you  appre- 
ciate the  best  when  you  see  it  and  want  the 
best  when  you  can  get  it,  we  do  not  hesitate 
to  give  you  the  practical  means  of  obtaining  it. 
Let  us  hear  from  you.  ^ 

THE  YOST  ELECTRIC  IFG.  CO. 

TOLEDO.    OHIO 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

ManMttan  Electrical  Snpiily  Co. 


NEW  YORK: 
32  Cortlandt  St. 


CHICAGO: 
88  Fifth  Ave 


MICHIGAN  COLLEGE  OF  MINES. 

F.  W.  McNair,  President, 
A  state  inaiituLion  located  in  and  mak- 
ing use  of  an  adive  mining  district. 
New  Metallurgical  Building  and  Gym- 
nasium completed  in  the  fall  of  1904. 
For  Year  Book  and  Record  of  Graduates 
apply  10        President  or  Secretary. 

H'lughton,  Mich  pao. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  maQufactnre  Grlmshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
•  14    HIS  &    118  Liberty  St..    N#«    .ark. 


BRANCHES:  \  ,,2  nesolainei  B« 


BOSTON: 
»  Otis  St, 


SAN  FRANCISCO: 
33  Second  St 


NATIONAL  CODE  STANDARD 

"0.  K."  leatherprool  Wire. 

Slot  -  Burning  leatherprool 

and  Meal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Go. 

Offip9  aoil  Factory:  PAWTUCKET,  R.  L 
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WESTERN     ELECTRiaAN 


July;  1 6,  1904 


lit'AXTED,  FOR  SAL.1E    and 

similar  WAXT  COLmX  advertise- 
ments (50  zuords  or  /ess),  ^fjo  an 
insertion;  additional  words  jc  each. 
POSITION  WABTTED  adiertise- 
ments  tjo  words  or  tess),  $f.oo  an  in- 
sertion  :  additional  words  2c  each. 


POSITION  WANTED. 

Electrician  with  rourte<-n  (14)  years' practl- 
t-al  expfrifiiff  in  eKotrU-  light  and  power  con- 
xiiiiciton  wort,  operaiini.',  and  capabl<-  of  mak- 
ing estimates,  uill  \ye  open  for  posUlou  after 
August  first.  Or  would  take  Interest  and  man- 
aKcment  of  lighting  plant  In  good  town  with 
chance  to  frrow.  Address  all  letters  to  I.  C- 
R(t\VELL.  Jollet.  111.,  care  K.  T.  HvaU.  Wul- 
lace  FUits. 


WANTED. 


50  to  60  K.  W.  direclconnected  unit.  Must 
hn  standard  make  in  flrstcltiss  condition  aod  a 
bargain  for  spot  cash.  Address.  McGl'IRE  A 
COBB.  Hotel  Wamer,33d  St.  and  CottageGrove 
Ave..  Chicago. 


WANTED 

A  cofflpettnt  and  experieaced 
calesman  to  travel  In  Ohio  and 
Indiana,  and  sell  electric  lighting, 
telephone  and  railway  supplies. 
Give  age,  experience  and  refer- 
ences, etc.  Address,  box  369, 
care  of  WESTERN  ELECTRICIAN, 
510  Marquette  BIdg.,  Ch-cago,  III. 


FOR  SALE. 


Electrical  business  (established)  In  city  of 
75.000.  Reasons  (or  selling,  on  account  of 
health.  Inquire  at  DAVID  H.  UUSHONVILLE, 
300  W.  Huron  Street.,  Chicago.  Hi. 


FOR  SALE. 

A  bargain;  I.  T.  II.  ;iO-li--;hl  9.0  Amp.  Series 
open  arc  machine,  with  wall  cootroller  and  am- 
meter complete,  good  running  order. 

Twenty -two  9.6  Amp.  double  carbon  open  arc 
lamps  with  glass,  hoods  and  spreader  complete, 
good  order.  Several  additional  lamps,  both 
single  and  double,  can  be  put  in  good  order  or 
parts  used  for  repairs.  .\  lot  of  extTa  globes  and 
parts  and  a  supply  of  carbons  will  be  Included 
if  taken  as  a  whole- 
Two  30-K.  W.  Edison  IJipolarl2o-voU  D.  C. 
generators  in  fine  running  order.  Reason  for 
selling,  have  put  in  larger  machinery. 
CARROLL  ELECTRIC  LIGHT  &  POWER  COMPANY, 
Carroll,  Iowa. 


THERMOPILES  HI^^^^Ubs 

For  Eleftrolytlc  analysis,  charging  storage  batteries, 
and  otber  constant  current  requirements.    03  Each. 

AVAI,-SH'S    SONS    &    CO.. 

364  "Washington  Street.  Xewark,  N.  J. 


Dividend  Payipg 

Electric  Light  Plant 

For  Sale. 

Electric  light  plant  in  Wisconsin 
city  of  3,000  inhabitants,  exclusive 
17-year  franchise  and  city  con- 
tract. Plant  in  operation  for  seven 
years  paying  annually  cash  divi- 
dend. Physical  condition  of  plant 
is  first  class. 

Company's  increasing  business 
demands  more  attention  than  can 
be  given  to  it  by  present  owners, 
who  are  local  business  men.  A 
splendid  opportunity  for  a  practi- 
cal electrician  or  manager  who  can 
control  or  invest  about  820,000. 
Address  BOX  374,  care  Western 
Electrician,  510  Marquette  Bldg., 
Chicago,  III. 


Notice  to  Contractors. 

Bids  for  the  eret-tion  of  two  35  K.  W.  Genera- 
tors and  Engines  complete,  at  the  Eastern  Ken- 
tucky Asylum  for  the  Insane,  Lexlni,'tOD.  Ky., 
will  ite  received  until  AU'.;.!.  1904.  at  iLJo'clock 
noon,  by  .1.  S.  Redwlnt'.  Supt.  Kastern  Ken- 
tucky Asylum  for  the  Insane,  Lexlntrion.  Ky. 

Also  one  75  K.  W.  Generator,  with  slow  speed 
engine 

The  Hoard  of  Commissioners  reserve  the  right 
to  reject  anv  and  all  bids. 

J.  R.  MORTON. 
Chalrmin  Board  of  Commissioners, 
Eastern  Kentucky  A«ylum  for  the  Insane. 


Gas  and  Electric  Light  Plants 

He  act  as  agents  for  tbe  sa/e 
of  gas  and  electric  light  plants 

1/  you  have  a  plant  to  sell  write  us 

J.  S.  MAURER  &  CO 


MONAD^OCK  BLDO. 
CHICAQG 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  Qeneral  Electric  3.ptaase. 

1-120     •• 

1-7S        **       Westloghouse  2-phaBe, 

250-VOLT  GENERATORS. 

1-250  K.  W.  Western  Electric  M.  P. 
1-200      •'       Eddy  M.  P. 

125-VOLT  GENERATORS. 

1-I2S  K.  W.  Western  Electric  M.  P. 
Immediate  shipment. 

iegory: 

ELECTRIC  cof 

54-62  5.CLINT0N  5T.  CHICAGO 


WE  BUY  OLD  BELTS 

Oa  SCRAPS.  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFa.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


■■tree  Irom  the  care  which  wearies  and  anooye. 
Where  every  hoar  bringe  l£a  several  Jojs.^' 


"flMERICrS 
SUW WER 
RESORTS" 


This  is  one  of  the  most  complete 
publications  of  Us  kind,  and  will  as- 
sist those  who  are  wonderiog  where 
they  will  go  to  spend  their  viicatlon 
this  summer. 

It  contains  a  valuable  map,  in  ad- 
dition to  much  interesting  Informa- 
tion regarding  resorts  on  or  reached 
by  the 

NEW   YORK    CENTRAL 
LINES 


A  copy  will  b*  sent  free,  upon  receipt  of 
a  two-cent  stamp,  tj  (!eorge  H.  Daniels, 
General  Poaetinger  Affcnt  New  York  Central 
A  HudBon  River  Kullroad,  Gmnd  Central 
Stfvtlon,  New  York. 


B  O  I  L.  E  FR  8 

One  42-ln.  k  15  ft.  9-in.,  250  H.  P.  Worthlngton  Water  Tube. 
One  60-ln.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-In.  x  16  ft.,  John  Mohr  Return  Tubular  Uoller. 
One  54-ln.  x  16  ft..  Devine  Turbular  Boiler. 

EIMOIIMES. 

One  600  H.  r.,  21  x  36  x  30.  Williams  T.indem  Horl/omal  Compound,  140  K.  1".  M. 
Two  000  H.  P..  20  X  30  X  24,  Poner.Allen  TanJtm  Compound,  200  R   P.  M. 
One  250  II,  P.,  12  X  24  X  18  Williams  Tandem  Compoimd.  250  R.  P.  M. 
Two  100  H.  P..  13  X  12.  Diet  .k  Cluirch,  High  Speed  Aulomallc. 

PARTIAL    LIST   ONLY. 

Send  lor  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


Tr.    ESTASLtSMED    IE  rCflRS.  SQL 


t.mHilim.likM.i,W 


U.S. METAL   POLISH 


OllSHTS  ALL  METALS. 


II     GEO.W.  MOfFMAN 
Z95.E  WiSH.«GTosST   fHDIflS^P" 


Grocker-Wheeler.     Brown,  Boveri. 

By  arrangement  with  the  celebrated 
electrical  engineers.  Brown,  Boveri 
&  Cie.  of  Baden,  Switzerland,  the 
Crocker  -  Wheeler  Company  has 
secured  their  alternating  current 
designs,  patents  and  rights  to  man- 
ufacture in  America,  and  has  re- 
tained them  as  consulting  engineers. 

Croci<er- Wheeler  Company  is  now 
putting  on  the  market  alternating 
current  generators,  transformers 
and  accessories  of  the  most  per- 
fect design  and  construction, 
adapted  to  American  practice. 
Opportunities  to  bid  on  this  appa- 
rtus  are  invited. 


On  receipt  of, 

10  CENTS 
We  will  send  you  a 

Wfisten  EtaWciaa 
looiiiM  ScleWe 

FOR  I904. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  MBrnuPttP  Rliio  .  CHICiGO 


"NEW  TRAIN  SBRVICB  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
T'^'leohone  Har.  1245. 


CHICAGO    EDISON   COMPANY   REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  *ll  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NIGHT. 

riRST-CLASS    EQUIPMENT    THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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ARNOLD  ELECTRIC 
POWER  STATION  Co 

Engineers,  Constructors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

SUITE  1M9,  MAHQUETTE  BLliLS.,    CHICAG 

NEW  VOKK  OFKlCt;  TIL  TKANSIT   BLDi,i 


jBJJTTERFIELD,  J.  F. 

ELECTRICAL   ENGINEER  AND  CONTRACTOR. 
I  Complete  Telephone  Exchanges  Built  and  Ua- 
a  terlal  Furnished. 

I  Cable  Construction  and  Underground  Conduit 

Construction  a  Specialty. 
I  Room  5'J:>,  li:t  Adams  Street.       CHICAGO,  ILL. 


Byllesby,  H.  M.  &  Co.  I 

(Incorporated) 

ENGINEEBS 

Design,  Construct  and  Operate  Railway,  Light,  I 

Power  and  Hydraulic  Planta. 

Eaaminationg  and  Reports. 

New  York  Life  Building.      •      CHICAGO,  ILL. 


HORNADAY,  J.P.  &  Co. 

SUITE  IIOS   TRACTION   BUILDIKG 

CINCINNATI.  O. 

WATERWORKS.    ELECTBIC  RAILWAY.    LIGHT, 

TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers, 
Lighting  Power  Railways, 

j804-i8o6-i8o8-i8io-i8i2  Fisher  Buildin^- 
CHICAGO. 


RUEBEL  ■  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  and 
ELECTRICAL  ENGINEERS, 

Suite  801  Chemical  Building, 
ST.  LOUIS,  U.  8.    ■ 


TRY  IT. 

Keep  your  name  and  address  in 
this  directory  where  it  will  be 
seen  by  possible  clients. 

1^ 


A  WEEKLY 
REPRESENTATION  I 

in  this    "Directory"  enables    engi- , 

neers  to  keep   before  all  possible 

!  customers.  ' 


ENGINEERS 

I  Represented  In  this  *' Directory"  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


I  Long  DiBtaii.ce  Phone  Central  2418. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 

Specialtiks— Central  Station  Heating  Plants, 
Water   Works  Steam  Plants,  Electric  Light, 
Qas  and  Street  RaUway  Pianta. 
[iazo^i  Marquette  Building,   CHICAGO. 


I  BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechftnlcal  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


H.  J.MInhinnick,  | 
Sec.andGen'lSup't.  | 

General  Engineering 

f-'^       Tttit  Consulting  and 

v^u.|    X  nJi    ContractlngEngineers. 

Telephon6B,ElectricLight,PowerTranBml»slon  I 

Suite  1112, 135  ADAMS  ST.,  CHICAGO. 

Long  Distance  Telephou  e  Central  478. 


Robert  W.  Hunt  &  Co., 

ENGINEERS 


1121  The  Rookery. 
Chicago. 


66  Broadway, 
New  York. 


Monongahela  Bank  Bldg..  Pittsburg. 
Norfolk  House,  Cannon  St.,  London. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plane,  Bpeclflcatlona  and  Bniwrrlsloii  o£  In> 
■tollatioQ  o£  complete  telephone  plaotfc 
Special  Reports  on  Teleph(HM 
Propertlea  and  Apparatoo. 

1  411  Electrical  Bldg.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON.  C.  C. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN  INflTITUTE  mf  CLCCTRICA!,  CNGINEERS 

AHCRICAN  •••lETY    OF    MECHANICAL    ENGINEERS 

AMERICAN  SOCIETY  OF  CIVIL   ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON.   WIS. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlnious  baking  at  180"  F. 
will  not  make  It  brittle.  Water  repellent.  ON  preof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  tocaung 
and  remedying  of  troubles  In  dynamoa  and 
onotorB. 

Catalogue  of  mechanical  and  electrical  booKs 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

,510  Marquette  Bldg..  Chlcaeo. 


READ  THE 


ELECTRICAL  PAPER. 


ELECTRICITY  MADE  SIMPLE. 

108  iifusiktions.     By  CLARK  CARYL  HASKINSi        paper  .eo. 

A  BOOK  DEVOID  OF  TECHNICALITIES-SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  about  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  In  such  shape  that  the  layman 
may  understand  It,  and,  at  the  game  time,  not  written  In  a  childish  manner. 


This  little  work  Is  not  Intended  for  the  Instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endeavored  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  Information  on  the  branches  treated 
have  been  limited. 

Fourchaptersaredevoted  to  Static  Electricity; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Electro-Magnetism;  one  each  to  Atmospheric 


Electricity;  Lightning  Rods;  Electro-Chemlstry- 
Applied  Electro-Magnetism  J  Force.  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  tlian  Chemical. 

The  large  number  of  examples  that  are  givea 
to  illustrate  the  practical  application  of  element- 
ary principles  is  gaining  for  it  a  reputation  as  a 
text  book  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFEitENCE. 

ELECTRICIAN  PUBLISHING  CO..  510  marouftte  bldg..  CHICAGO. 


jb  you  ujaiit  a  ^^-fc^all  nurt^r 

^.      -.  n^<''>«»'^*<'^^^<  a|»Mia»te  Co» 


PROriT&LOSS 

TWO  SUMS  IN  ADDITION 


SAFETY^ 

TO'PERSONAND] 
PROPERTY 

FREEDOM  I 

FBOM  accident) 

UNINTER-( 

RUPTED 

SERVICE 


U 


NOARKTUSES 

DO  NOT  ARC-BUT  INDICATE 

Afford  absolute  safety^as 
Protective  Devices,  and 
FREEDOM  FROM  ALL 

FIRE  HAZARD 

SECOND     SVM. 


I=L055 


(DANGEROUS  FIRES) 

h)  ACCIDENTS     f 
)  OBSTRUCTION  OF  I 
(  BVS1NESS.ETC.    , 
m\Um  COMPLETE  5ET  "NOARK"FUStB\n.iniNS&LINE  MATERIAL  1N5UL-AT10N  CATALOG 

H.  W.  JOHNS-MANVILLE  CO. 


100  William  St.,   New  York 


MILWAUKEE 
CHieAOO 
ST.  LOUIS 


BOSTON 

PHILADELPHIA 

PITTSBURG 


CLEVELAND 
NEW  ORLEANS 
LONDON 


"WSi 


i6 
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We  iaUodvccd  socc«$»ful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  Tor  our  booklet— "Selective  W." 


rtiVy^Hf 


CENTRAL 
ENERGY 

MAGNETO 


Impedance  Coll  for  Select  Ives.    No  Sprlngi. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


No.  12  Double  Line. 


PROTECTORS 
THAT  PROTECT. 

Our  patent  wrapped 
fuse  used  in  our  pro- 
tectors are  an  insurance 
policy  against  light- 
ning. 


Sample  free   by   mall   to 
any  Exchange  or  Toll  Line 


CENTRAL  TELEPHONE 
AND  ELECTRIC  CO., 

909  Market  St., 
ST.  LOUIS,    U.  S.  A. 


Locations    for    Industries 

Erie  Railroad 
Chicago  to  New  York 

Tlie  Erie  Railroad  Company's  Indus- 
trial Department  has  all  tlie  territury 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
can  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  lull 
information  address 

LUIS  JACKSON 

Industrial  Commissioner.  Erie  Railroad  Company 
21  Corllandt  Street.  New  Yo>k 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces  Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electrlo  Spaclalty  Co. 

171-173  South  Canal  Street ....  Chicago 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  acild,  wtdevesilbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  I2ih  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Duluih.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 

For  tickets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 

JftS.C.POND.Gen'l  Pass.  Agt., Milwaukee, Wis. 


BITUMINIZED 
FIBRE  CONDUIT 

PO  R 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas  explosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  si.xty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Scad  for  iltusirated  book.     Ask  for  prices  giving  size  and  quantities  required 
PROMPT.  DELIVERIES 


PACTORIBS:   Pblladelpbla,  Chicago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,   170  BROADWAY,    NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cal.         Manhattan  BIdg.,  Chicago 


SOMETHING  NEW 

A.  B.  C. 


.OF., 


ELECTRICAL 
EXPERIMENTS 


BY   W.   J.    CLARKE. 


This  is  a  practical,  up-to-date,  ele- 
mentary book  for  the  boy  or  student  in- 
terested in  electricity,  and  fills  a  long  felt 
want.  It  tells  in  plain  language  how  to 
make  and  experiment  with  Batteries, 
Magnets,  Telegraph,  Telephone,  Electric 
Bells,  Induction  Coils,  X  Rays,  Wireless 
Telegraphy,  Dynamos  and  Motors. 

146    Pages.     129    Ills.    Cloth. 
PRICE,  $1.00. 

Sent  postage  paid,  on  receipt  of  price. 

ELECTRICIAN     PUBLISHING     CO., 

610  MARQUETTE  BLDG.,   CHICAGO. 


Standard  Vilrifisd  Conduit  Go, 


&  •.  BARNARD,  Manager 

39-41  JORTLANDT  ST. 
NEW  YORK 


LARGEST  FACTORIES  IN  THE  WORLD  STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Wade  In  aay  desired  capacity. 

Sample  parts  and  quotations  on  requett. 

INTERNATIONAL 
TELEPHONE  MANUFACTDRINfi  CO. 

CHICAGO,  U.  S.  A. 
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KELLOGG 

MAGNETO   SWITCHBOARDS. 

rnr 


We  have  been  making  small 
switchboards  only  during 
the  last  three  years,  but  in 
that  time  we  have  construc- 
ted 

Over  l,400 
Small   Switchboards, 

Having  75,000 
tines  in  Actual  Usem 

Every  one  of  all  this  list  is 
giving  the  best  satisfaction. 


Kellogg  Switchboard  and  Supply  Company, 


Qreen  and  Congress  Streets, 
CHICAGO. 


Seymour  Building, 
LOS  ANQELES. 


Electric  Building:, 
CLEVELAND. 


Keystone  Teleplione  Bulidine, 
PHILADELPHIA. 


J 


DO  YOU  KNOW  '^« 


Telephone  Booths 

have  increased  the  receipts  (where  exposed 
telephones  had  previously  been  in  use)  saf- 
ficienity  to  pay  the  cost  of  the  booths  within 
the  first  thirty  days?  SPECIAL  PRICES 
to  demonstrate  what  booths  will  do  for  you. 


WRITE  FOR  CATALOG 


W.  S.  SEAMAN  &  CO. 

216  E.  WATeR  ST.,  MILWAUKEE,  WIS. 


THIS  IS  OUR  LATEST  BULLETIN  DESCRIBING 

GENERATOR -CALL  TELEPHONES 

It  shows  all  of  our  recent  improvements  in  this  type  of 
apparatus.  If  you  wish  to  keep  posted  on  the  most 
modern  apparatus  you  will  write  for  this  hulletin. 

Stromberg- Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


Autom^tia    Teiephonesm 

PrivBcy 

Promptness 

Precision 

Profits. 

Automatic  Eiectric  Com,      Citicago,   €/•  S.  Am 
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PRODUCERS 


AND 

WHOLESALERS 
OF  WHITE  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Writefora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.M.NA/^ORC 


YARDS 

[  KOSS    MICH. 
L'ANSE 
MUNISING     •• 

ONTONAGON 
WAGNER. WIS 

5HTIG0      " 


SUITE    IZ06  TRIBUNE  BLDG.  CHICASO. 


IPJiJ^MiUKA  <wA^^><'>^  $M>^yw»ftV  ^MW  6«C      ^aoAajwcjuvV  o^uX^MmoXam.   6taet)uvuKW,"\M^Xc^. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


MICHIGAN 


WESTE 


i:CEDARPOlES 

All  Lengths  ANo SIZES 


POLES-POSTS-PILING-TIES 


Powler-Jacobi  Co. 
Eimore-Powler-Jacobs  Co. 
John  H.  Fowler  &  Co. 


The  FOWLER  Companies 

Fisher  Building,        •  -        CHICAGO 


Idaho  Cedar  Poles 


SPOKANE,  WASH, 


H.  N.  FENNER,  President                                                                     J.  F.  BLAUVELT,  Agent                                                       RUSSELL  W.  KNIGHT,  Treasurar 

IME:\A/     EINOI^ilVIMD     BLJT'T    COIVII^AIMY 

MANUFACTURERS  OF 

IVIacHinery  for   1  nsu  la-ti  ns  EZIectr  ical   \A/iro8 

Bri^lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 

304  PEARL  STREET,            -           ...           PROVIDENCE,  R.  1.,  U.  S.  A. 

- 

POLES,  TIES,  posTs.™s;."r° 

PRODUCERS.          We  want  your  inquiries  always. 

^ 

POLE    DEALERS    ADVERTISINU 
IN       THE       WESTERN       ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT    RESULTS     BECAUSE    IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL    BUYERS    OF    POLES. 
TRY  A  CARD. 

IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

YARDS-  \  IDAHO. 
YARDS.  \  MONTANA. 

WESTERN  LUMBER  &  POLE  CO..     -     Main  Office,  DENVER,  COLO. 

n  A  A  l#  A              °"^  ^^"^  BOOKS  FROiM  THE 

HUIIKN        ELECTRICIAN  PUBLISHING  COMPANY, 

■^  ^^  ^^  Im^FB                                 SIO  Marquette  BIdg.,  CHICAGO. 

rrPEE. 


SCHEEFFER  INTEGRATING 
WATTMETER 

Type  E  for  Alternating  Current  Type  F  (or  Direct  Current  Circuits 

DUST  AND  BUG   PROOF 
IMPROVED  CONSTRUCTiOM 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TTPEF. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


ALTERMATIMO  CURREMT. 


DIAMOND  METER  COMPANY, 

PEORiA,  ILL., U.S.A. 


DIRECT  CURRENT. 
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MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


Would'nt  you  order  a  carload  of  7  or  8  inch  2S's  or  30's  if  you  could  get 
them  Quick  and  the  price  was  low  ? 
Write  us  if  you're  interested. 
(That  Trolley  Tie  is  still  ready  for  you- any  quantity.) 

MALTBY  LUMBER  COMPANY,  512  Phoenix  Blocic,  Bay  City  Micliigan. 

PITTSBURG  AGENTS,  TIPPER  &.  PATTON,  509  Bessemer  BIdg. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  NewYork 


SPECIAL  CROSS  ARMS 


ALL  HEaUT.  long  leal  yellow  pine,  any  size  or  length.  Also  ALL  HEART  cross  ties, 
oak  and  locuut  pins  and  brackets.  Write  us  for  delivered  prices.  We  can  furnish 
100  or  lOO.OOO  promptly.  li.  U.  AKERS,  Manager. 

Sales  Office,  519  Mala  Street,  Cincinnati,  0. 
LEWIS  LUMBER.  <K.  MFG.  CO.,  Ha^ttiesburg.  Miss. 


POLES*""  POSTS. 

ThB  consumer  should  write  me,  I  am  on  the 
ground   and   GAN    SAVE    YOU  W   per  cent 

S.  E.  THOMPSON,       tensjrike,  minn. 


BINDERS 


FOR  THE 


I  I 


U 


$1.00  Each. 

EramNFuLCo. 

CHICAGO. 


TELEPHONE       POLES 


Yards  at  Red  CUff,  Wis.,  Aitkin,  Peeley,  Cohasset,  Deei  Elver,  Tenstrike 

and  Black  Duck,  Minnesota. 

Large  stocks.    Prompt  shipments.    Cartfully  Injpected  stock  at  low  price, . 

018-19  Lumber  Exchange 
MINNEAPOLIS,  MINN. 


J.  W.  MORRISON  LUMBER  CO.. 


?^OAR  POLE? 


ESTABLISHED   1862 

WM.  MUELLER  COMPANY 

I2II-IE-I3  MARQUETTE  BLOG.CmCA60. 

EISHT   DrSTRiaUTING    YARDS 


»imrjmmmmamimmmmimmdMWX»A!fsli,km 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  P»ul  and  Minno- 
ftpolis,  wbera  we  load  lu  forty-eight  houri  from  the  time  we  btve  70UI  order. 

DA  OP    Ar    HILL    CO        1003  Lumber  Exchange, 

r^^vjE   oc>  niui«   \^\jn     Minneapolis,  minn. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactery  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Heaitlifui  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


BRACKETS— X 

ARMS— PINS 

little  things  it  is  true,  but  tliey  cut  a 

big  figure  in 

line  construction. 

OVR.    MOTTO    IS: 

Prompt  Shipment       Quality 

Satlsfaotlan 

Right  Price 

COLUMBIA  MFG.  CO. 

ANTIGO.  WIS. 

POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


•  t     ▲!▲! 


CENTRAL    STATION     HEATING 


We  arc  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Americ^crv      District       Ste^tiiv      Comp^^ny 


MS/vt;oa,  WESTERn'    ELecTBir/A" 


LOCKPOFLT,    N.Y. 


CHICAGO      ILL. 
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Westinghouse 

Reversible  Controllers 

For  Direct  Current  Shunt  and  Compound  Wound  Motors 
Used  for  Driving  Machinery  and  Machine  Tools 


Made  in   two  types 
Single  and   Double   Voltage 


The  Single  Voltage  Type 
has  8  Forward  and  4  Reverse  Speeds 


The  Double  Voltage  Type 
has  15  Forward   and  6  Reverse  Speeds 


Provided   with    Renewable  Contact  Strips 
and   Adjustable   Fingers  with  Arc  Shields 


They  can  be  operated  from  a  distance  by  removing  the  handle  and  ratchet,  and 
attaching  them  to  the  machine  or  machine  tool,  making  connection  with  the  con= 
troller  by  means  of  bevel  gears. 

For  Particulars   address   nearest  offic*  of 

Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

New  York.  Atlanta.  Dallai,  Baltimore,  Boiton.  Buffalo.  Chlcaso.  Cincinnati,  Cleveland.  Detroit,  Los  Ansreles,  MInneapolla.  New  Orleans,  Philadelphia,  Pittsburg,    St.  Louis, 

Salt  Lake  City,  San  Francisco,  Syracuse,  Seattle,  Denver,  Mountain  Blectric  Co. 
Canada:    Canadian  Weatlnghouse  Co.,  Limited,  Hamilton,  Ontario.    Mexico:  0.  &  O.  <c  Branlff  Co.,  CItjr  of  Mexico, 
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PEOPLE  WHO  BUY  GENERATORS 


bearing  our  name-plate 
also  buy  reliable  service. 
It  is  service  that  counts, 
when  it  is  reliable. 

Reliable  service  is  con- 
tinuous—uninterrupted- 
readiness  for  hard  work 
and  more  of  it. 

That  is  the  chief  char- 
acteristic of  our  direct 
current  generators. 

It  is  not  obtained  by 
adding  weight  or  by  un- 
derrating, it  is  the  result 
of  the  nicety  with  which 
theoretical  design  and 
practical  construction  are 
combined  in  these  genera- 
tors. 


Watch  This  Space  for  Further  Details 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  linenlan. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  oi  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  laaguage, 
and  for  anyone  interested  in  telephony. 

rS"7H"":°  ONE  DOLLAR. 


No    technicalities. 
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Substantially  bound    in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

SIO  MARQUETTE  BUILDING,  CHICAGO. 


»«ei 


WATTMETERS 


FOR 


DIRECT  CURRENTS 

The  new  Duncan  has  all  the  up-to-date 
features  that  go  to  make  it  the  best 
on  the  market.    It  will  pay  you  to  try 

one  and  investigate  its  merits  for  your- 
self. 

its  multipoint  switch  method  of 
compensating  for  friction  and  vibration 
is  conceded  to  be  the  simplest,  quickest 
and  most  reliable  means  yet  devised. 
It  is  superior  in  every  respect  to  the 
old  and  clumsy  methods  of  adjusting 
the  compensating  coil  bodily  and  is 
not  damaged  by  lightning. 

DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,  IND. 
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HENRY  NEWGARD  &  CO. 

ELEGTBIMl  COHSTBUCTIOH 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install   Municipal  and  Isolated  Electric 

Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 

Iron  Cutout  Boxes  and  Electrical  Specialties. 

We   sell    Dynamos,    Motors   and  Electrical 

Supplies. 

We  wire  old  as  well  as  new  Residences.  F'ac- 

tory  Buildings, School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  IllinoiA. 
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VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosuUliOD  aad  mechanical  purposes,  ia  sheets, 
tubes,  rods  aod  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZBD  FIBRE  CO.,  -    Wilmington,  Del. 


"  SAFETY  '  RUBBER  GOVEREB 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      B.     AUSTIN     St.    00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  I1VSUL.ATEB  WIRE  A  CABLE  CO., 

WORKS :  laygnne,  N.  J.  114-116  LXBEBTIT  STREET,  X.  Y. 


ELECTRIC 

FANS 


THE  POPULARITY 

of  our  fans  is  due  to  their  su- 
perior design  and  construction. 
They  have  been  imitated  many 
times,  but  never  equaled. 

Write  for  Catalogue 
No.  308U 

SPRAQUE 

ELECTRIC  COMPANY 

Qeneral  Offices: 
527  West  34th  Street,  New  York. 

ChlcaEu  Office  :    Plshcr  Bldg. 


Wocrrerv 


Alternator 


w^j 


."""^-.^^ . 


It's  not  the 

Old-FaLshioned 

kind  that  revulves  a  hiinclk'  "i 
copper  wire,  and  a  mystcrittus 
set  of  copper  rings  one  ur  two 
tlmusand  revolutions  a  minute 
-  takes  bruslies  and  iiuricate 
■  a|iparatus  to  collect  llie  current 
and  get  ij  out  on  tlie  circuit 
wires. 

We  Guarantee  What  We  Sell 


Sell   What    We    Guarantee 


lENjipilCjVLFCl 

Sa.nduaky,  O. 


^Black  Diamond  File  Works  ^ 


♦J 


Eat.  1H«3. 


Twsivt 
Meiali 
Awardid  at 
International 
Expositions 


Special 

Prize 

Gold  Medal 

at  Atlanta, 

I89S. 


OCB  dOOOM  ABE  ON  H.41.E  I.\-   F.VRItV  I.,KAI>INe   HARDTI'ABE   - 

MTOBE  IV  THE  UNlTEIt  tliTATEH  AX»  CAVAJ>A.  ^ 

^  PHILADELPHIA,    PA.  ? 


e.  &  H.  BARNETT  COMPANY, 


JOHN  A.  ROEBLiNG'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copiier 

Wire 


MAIW  OFFICE  AND  WORKS  TRENTON,   N.   J. 


-AGENCIES  ANB  BRANCHES- 


Han  YMk  Chicago  Cleveland  San  Franclso*  Philadelphia  AllaMl 


Eledriciai 


TOl.  my.      $3.00  Per  Amur. 


Copyright,  IMS.  by  Electrician 
ruolistUnjr  (~     - 


:  Compnoy,  Chlca(:o. 
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JIUIDI     CTV  INSULATED 

Jlwir^lLlLA.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,   UNDERGROUND  AND  SUBMARINE. 

"h"r"h';x's6n?"'''       The  Simplex  Electrical  Co., 

Monadnock  Block,  c'hicsgo.  I  I O  State  Street,  BOSTON,  MASS. 


WCSTERN   SELLING  AGCNT, 
H.   R.  HIXSON, 

ll**Mon3dn<ick  Block,  CHICSGO 


1S89— Paris  Exposition, 
Medal  for  Bobber  Insulation. 

1893— World's  Fair, 
Medal  for  Bnbber  Insolation. 


TRADE  MIAKr 


TKE  STJlNDAKD  for 

BUBBFB  OrSVIiATIOHr. 

Sole  Manufacturers  of 


Dkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  """or  Wires 
THE  OKONITE  CO.,  Ltd. 

VS£i\;i  c'i;:l;.';.  \  "»"•«•'»•        253  Broadway,  New  York. 


Geo.T.  Manson, Gen'l  8upL 
W.  H.  Hod^lns,  Secy. 


IHDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

UANUFACf  URERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE: 
TELEPHONE,  TELEQRAPH  AND  FIRE  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JONSSBOBO,  INIV 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JUNCTIOST  BOXES, 
BWI'rCHBOABl>S,   PAOTGI.    BOABBS,   SWITCBBS,   ETC5c 


CVk^    'V^f«K. 


10  GEiTs  A  Copy.       NO. 
CHICAGO    INSULATED    WIRE   C6^ 

152-154  LAKE  STR.EET. 

Bati-e  «vnd  Insulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


TIIABC  MJtMH 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Htandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

es  BARaAv'sJ"dEt.  ""oi"  Ottict  and  Factory.  TRENTON,  fc  It 

STANDARD  UNDERGROUND   CABLE  CO. 


322  The  Rookery,     Westlnghouse  Bldg,, 
Chicago.  Pittsburg. 

Crossley  Bldg.,  San  Francisco. 


56  Liberty  St.,       1225  Betz  Bldg., 
New  York  City.       Philadelphia,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposei. 


THOUSANDS  IN  USE. 

Motors,  Vt  h.  p.  to  100  h.  p. 

l>ynamos,  1  k.  w.  to  75  k.  w. 

Hif  liest  Quality.     Ruioubli  Prl«. 

THE  HOBART  ELECTRIC  MFG.CO. 

TSOY,  OHIO. 


THERMOPILES  1^a"iS^?Ibs 

ForEle-'troljtle  analyais,  charging  storage  batteries, 
ami  other  constant  current  requirements.    S3  Each. 

WAT.SH'S    SONS    &    CO., 
364  Washing: ton  Street.  Newark,  N.  J. 


Electric  Heating  Apparatus 

StND  ron  82.PAOC  CATALOQUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


"Climax" 

For  High -resistance  Work. 


NOE    ^AAIR 

"Advance" 

Por  Measuring  Instruments. 


SPECIAL    ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO.,  Hairisnn  (Hewarli),  H.  J. 


t^ttLAR  f- 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Cbelse*,  Mass.,  New  York.  Cliicago.  San  Prandsco. 


J.J.CCANS      MF^ 
'ACME' COUmTATOR^M     | 

iiiiiiiiiiin       M  I 


J.  J.  EGAN'S  "ACME"  COMMUTATOR  COMPOUND 

absolutely  Dreveote  vparlclDg  orcuttinp.    One  stickot 
•■Acme"  is  equal  to  i^ne  gallou  of  oil  (or  lubricating 
commutfttoiB.    Free  Sample.    ASENT8  WAiJTED. 
50c  Der  Stick.        $5.00  per  doa. 

J.J.E{iaaS>leMfK.,3l7ADltlnAve.,TeI.Pall[,  ■779Cblcaza 


Magnets  and  All  Kinds  of  Coil  Windlpgs  of  Inevlaled  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MACNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Manuracturers  of 

Electric  Globes  aad  Shades,  both 
Arc  and  incandescent 

loner  and  Outer  Qlobes  for  all 
enclosed  arc  systems 

CATALOQUES    SENT    ON    REQUEST 


H.  N.  FENNER,  President 

IVI  a  c  h  i  n  < 

Brt^iding,  Taping, 

304  PEARL  S 

J.  F.  BLAUVELT,  Agent 

EIMOI^AIMD     BUTT 

MANUFACTURERS  OF 

»ry  -For   Insula-ting  El 

winding.  Twinning,  Cabling,  Stranding,  Polishing  and  Measurl 

RUSSELL  W.  KNICHT,  Treasurar 

COIVIF^ANY 
ec-trical   \A/iro8 

ig  Machines.   Cable  Covering  Braiders 
l-TTY 

EVIDENCE,  R.  1.,  U.  S.  A. 

TREET,            -           -           -            PRC 

^ESTIIH  ElBDtwcal  Ingtonmeiit  Co., 

Waverly  Park,    NEWARK,     N.  J. 

f eslon  Mhsi  Portable  Birect  Reading 

Voltmeters,  Milliioltneters,  Voitamnteters, 


reatan  PArtaMe  CalTsnometer  for 
Hrldse  Work. 


Ammeters,    Miiammeters, 

6round  Detectors  and  Circuit  Testers, 
Olimmeters,   Portaiiie  Balvanometers. 

Oar  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  still  belter 

Our  Station  Voltmeters  and  Ammeters  are 
unsurpassed  in  point  of  extreme  accuracy  and 
lowest  coDsumpLion  of  ener§ry- 
Bbblin— European  Weston  Electrical   Instru- 
ment Co.,  Ritterstrasse  No.  88. 
LoiinoN— Elliott  Bros.,  Century  Works,  Lewis- 
bam. 
Paris.  France— E.  H.  Cadiot.  12  Rue  St.  Georges. 
STew.York  Offlce-74  rortlandt  St. 


Standard  Vitrified  Conduit  Go. 


a.  a,  BARNARD.  Manager 

39-41  UORTLAHDT  ST. 
NEW  YORK 


LARGEST  FACTORIES  IN  THE  WORLD  STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


brSi 
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TheElectric  StorageBatteryCo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


"Cbloribe  Bccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PRICB  LISTS  AND   DCSCRtPTIVE   BULLETINS   FOKWARnCD  UPON   REQUEST. 


SALES     OFFICES: 


Philadelphia, 

Allegheny  Ave. 

and  19th  St. 


New  Yobk, 
100  Broadway, 


TlOSTON. 

60  Slate  St. 


Chicago.  St.  Louip,  San  Francisco,         Cleveland.  Canada,  Havana,  Cuba, 

Marquette  Bldg.         WaiDwright  BIdg.  Rlalto  Bldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood.  Manager 

Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


ALLEN-BRADLEY  ELECTRIC  CRANE  CONTROLLERS 


PATENTED 


Guaranteed  for  One  Year.    Three  months'  Free  Trial. 
No  Sparking.    No  Repairs.    Perfect  Control. 

AMERICAN  ELECTRIC  FUSE  COMPANY 


CHICAGO 


ILLINOIS 


MB  ■  MECHANIGkL, 

Engineering  S' 

Complete  and  short  courses.  Thoroughly  equipped 
engineering  shops.  Shop  work  from  the  be- 
frlnnlng.  Short  courseB  lu  Steam  and  Electrical 
Engineering.  Expenses  low.  Accommodations  the 
best.  School  all  year.  Students  may  enter  any  time. 
Correspondence  Bteam  and  electrical  courses.  Send 
Jor  catalogue.  Mention  course  In  which  Interested. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


CARBONS 

CONSUMERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all   kinds  and  for  all  purposes. 


THE  STATE  UNIVERSITY  OF  IOWA 

SCHOOL  OF  APPLIED  SCIENCE.  Iowa  City,  Iowa 

Four  year  courses  of  the  highest  prade  In 
Civil 

Municipal 
Sanitary 
Electrical 
Mechanical 
Mining: 


E 


NGINEERINC 

Numerous  short  practical  courees. 
Speclali^ourses  in  technical  cbemls- 
try,  bacterloloey,  etc.  Adequate 
equipment  In  shops  and  labora- 
tories.   IrV  aterpower. 


TJniversity  environment.    Expenses  low. 

Address  C  E.  MacLEAN,  President 


PUTINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


BAKER &OOI\/l PAN  Y,  Inc. 

ARTISANS  IN  PLATINUM 
408-410-412-414  N.  J.  R.  R.  AVE.  NEWARK,  N.J. 

New  York  OfTlce:    120   Liberty  St. 
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Akron  Electrical  Mfg  Co 11 
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Western  Lumber  A  Pole  Co. .  16 
Westinghouse      Electric      A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co. . .  1 

Wllmerding,  C.  H 13 

Wisconsin  Central  Ry 14 

Woolley  Fdy.  A  Mach.  Wks..- 
Worcester  Conrpany,  C.  H 16 


Yesbera  Mfg.  Co 

Yost  E!ectrlc  Mfg.  Co  .. 
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REMEMBER  THE   NAME  AND  BUY  THE  BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING     RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITB  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


HENRY  NEWGARD  &  CO. 

ELECTRICAL  COHSTBUCTIOH 

Power  and  Light  Plants.   Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illinois. 


Weatherproof  Wire 


•'  ONE  OF  OUR  61  VARIETIES." 
LARGE  QUANTITIES  CARRIED  REGULARLY  IN  TOLEDO  STOCK 

We  also  carry  large  stocks  oC  other  wires  lor  both  lightlDi,'  and  telepbon^-  work. 
Write  for  Bulletin  W  6. 

The  F.  Bissell  Company 

Manufacturers  and  Jobbers  of 
ELECTRICAL     GOODS 

226.228-230  HURON  STREET 

Toledo.  0. 


CEJVT'RAL    STATION    MAJ^AGE'RS 

Don't  Be  Afraid 

of  the  Gas  Pla-nt 

WORK  UP  A  MOTOR.  LOAD 

We  can  furnish  you 

SINGLE    PHASE     MOTORS 

that  will  start  under  full  load  in 
sizes  ranging  from  )»^  to  55  H.  P. 

tOagner   Eftectric  Mfg.    Co. 

ST.  LO\/IS,  MO..  V.  S.  A. 
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bKO-TMIO      SION 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.  Flashir  Mfg.  Co. 

221  Fifth  Ave.,  Chicago. 


?^  Actual  Size.     Patented. 


GROWN  CORD  ADJUSTER 

BEST  AND  SIMPLEST.  MADE  OF  HARD  RUBBER. 

^o  Slip.  No  Abrasion,  No  Removing  socket,  fasily  at'.aciied 
Price  $4.00  Per  Hundred.    Liberal  Discount  to  the  Trade. 

Sample  Free. 
J    H.  SEAMAN,  I  75  Dearborn  St.,  Chicago 


Edison  Battery 
Fan   Outfits 

"Keep  cool  while  others  swelter."  Dealers 
should  pass^this  advice  along  to  customers 
and  tell  them  that  the  way  to  do  it  is  to 
equip  their; houses  with  an  Edison  Battery 
Fan  Motor.c  Send  (or  Booklet  No.  7  F. 

EDISON    MANUFACTURING    CO., 

Factory,  ORANGE,  N.:j. 
NEW  YORK,  83  Chambers  St. 
CHICAGO,  304  Wabash  Ave. 


NORTHERN  SMALL   MOTORS 

Compact....Efficient.... Superior 


High  type  of  construction. ...susceptible  of  good 
speed  variation. ...multipolar. ...form-wound  arm- 
atures...,simple.... hardy.... trustworthy.    ^      ^ 

"BooKt'l  Mo.  3325 

NORTHERN    ELECTRICAL    MFG.   CO. 

Engii\eers...Manufacturers  ^  MaLdison,  Wis.,  U.  S.  A. 


THE 

IDEAL 

AND 

VICTOR 

Circuit  — 
Breakers 


FOR 

DIRECT 

AND 

ALTERNATING 

CURRENT 


NO  CASTINGS 

Made  of  Pure  hard  drawn  copper  and  case  hardened  steel. 
Easily  adjusted.  Carbon  breaks.  Automatically  locking 
joints.  Large  range  of  adjustment  above  and  below  actual  rating. 

WESTERN  AGENTS 

J.  B.  McKEAQUE  CO. 


324  Dearborn  Street 


CHICAQO,  ILL. 


F.A.La  Roche  Company 

G52-6S4-      HUDSON    STREET 
NEW  YORK 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


vLON/> 


TRADE       MARK. 


A  TRIAL 


TRADE  MARK 


of  OKONITE  WIRES  AND  CABLES  will  do   more  to  convince 
you    of   their    merits    than    several    years'    advertising. 

SEND  US  YOUR  ORDER  AND  BE  CONVINCED. 

GENERAL    SALES    AGENTS 
264-266-268-270   FIFTH   AVENUE,   CHICAGO 


STANLEY  RECORDING  WATTMETERS 


FOR     ALTERNATING     CURRENT     CIRCUITS 


IM  O 


M  R  iJ 


NO  JEWEL  WEAR  FROM  HAMMER  OR  SIDE  THRUST.       CLASS  OR   METAL   COVERS-SECOND  ALONE   TO  THE 

STANLEY    MAGNETIC    SUSPENSION    WATTMETERS 

""■^-^— ^^— ^^— ^— ^— — — ^^  Send  for  Bulletins  and  Information  About  Meters  to  ^— ^— ^-^.— .^^— — ^^— ^— ^ 

IMUBY     IIMS-TRUIVIEN-r     CO.,    Orea-t:    Barring-ton,    IVIaiSS.,   \J. 


EUROPEAN  OFFICE,  23  BOULEVARD  DES  ITALIEIiS,  PARIS,  FRANCE. 


MLES  AGENTS : 

HlBBoorl,  Kinsas,  ArkansaH. 

FRANK   ADABS   ELECTRIC  COHPAKT, 

St.  Louis. 


Colorado,  Idaho,  Montana,  Wyoming,  New 

Mexico,  Utah, 

HERDRIE-BOLTBOFF  HFG.  AND  SUPPLY  CO., 

San  Francisco . 


California,    Oregon,  Vashlngton.   Hevada. 

Arizona. 

BIOOKS-FOLLIS  ELECTRIC  CORP. 

San  Francisco. 


Mexico, 

VICTOR  H.  BRASCHI  &  COMPANT, 

Mexico  City. 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than       v 

HABIRSHANA/ 


ATT  IX 


Authorized  Manufacturers  of  th* 
:XIBI-E    TUBI 


\A/IRI 


:;  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Ofllce, 
IB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


NY 


ISi!:»!rg^^■»^^^^^^^^^^'^^'8^^^^^^^^■:::«^^^'KKK::::g:H 
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CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AiliaMtern.    Cord, 

Crescent  Co. 

Incandes.  El.  Li.  Manip.  Co. 

JieamUD.  J.  li. 
Adjnntera,  Inc.   I^ampn. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors   (Tel.  &.  Tel.) 

Matthews  A  llro.,  W.  X. 

Crouse-IIInds  Co. 
Annanciators. 

Central  Electric  Co. 

Kdwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries   and   Jars. 

BisselU'o.,  The  F. 

Central  l-:iecinc  Co. 

Columbus  Storage  liaiteryCo. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wasjco  Suiiply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells.    Bnzzers.   Ktc. 

Central  Electric  Co. 

Kdwards  ACo. 

Electric  Appliance  Co, 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt   DresHini;. 

Dixon  Crucible  Co..  .los. 

Leather  Preserver  Mfg.  Corp. 
Beltlnp:. 

Leather  Preserver  Mfg.  Corp. 
Blo-«Ters. 

Sturlevant  Co..  U.  F. 
Bdller   Coinpoanda. 

Dearborn  Drug&Chem,  Wks. 
Bntlers. 

Allis-Chalmers  Company. 

Iiabcock  A  Wilcox  Co. 
Rooks.   Electrical. 

Elftf^friclan  Publishing  Co. 
Booths,  Telephone. 

Reaman  A  Co..  W.  S. 

YcstMira  Mfg.  Co. 
ISracketN. 

Faries  .Mfg.  Co. 
Brashes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cn1>le    Hnneera. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
CahleH  (See  Wires  and  Cables! 
CaiiopieH. 

Farlcs  Mfg.  Co. 
Carbons,    Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger.  Hugo. 

Speer  Carbon  Co. 

Wesco  Supply  Co. 

Western  Elec.  Supply  Co. 
Cnstlnss. 

Farle.  Mfg.  Co. 

Now  England  Hult  Co. 

National  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Chiindelierg. 

Faries  Mfg.  Co. 
Circuit   Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

La  KocheCc.  V.  A. 

Union  Electric  Mfg.  Co. 

Western  Electric  Company. 

Wesilnghouse  El.  A  Mfg.  Co. 
ClUHter^t. 

Fiirli'^  Mfg.  Co. 
Cl  niches,     Klectrlcal 
and    mechanical. 

Akron  Electrical  Mfg.  Co. 
Coal    and    Ashes    IloJid- 
]lns:    Machinery. 

Jeffrey  Mfg.  Co. 
Colls  and  Mntrnets. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 


Commntator  Componnd 

Allen  Co.,L.  U. 
Egan,  J.  J. 
McLennan  &  Co.,  K. 

Commntator  Troias:  De- 
vice. 

Akron  Electrical  Mfg.  Co. 

Condalt  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
OslxirnFlexible  Conduit  Co. 
Sprague  Electric  Co. 
Standard  Vitrtlled  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    and    E^lec- 
tric   Lleht  Plants. 

Allis-Chalmers  Company. 

Uullock  El.  Mfg.  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Controllers,  Craue. 

Amer.  Elec.  Fuse  Co. 
Cross- Arms,     Pias     and 

Brackets. 

Ilerthold  &  Jennings. 

Central  Electric  Co. 

Lewis  Lumber  A  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elec.  Supply  Co. 

Cnt-Outs  and  STritches. 

BIssellCo..  The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Elnds  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
La  Roche  Co..  F.  A. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 

A  Ills-Chalmers  Company. 

Iiissell  Co..  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co, 

Century  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker-Wheeler  Co. 

Dustin  Co.,  Chas.  E. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wysco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Economizers,    Fnel. 

Green  Fuel  Economizer  Co. 
Electric    Hcatlnff   Appl. 

American  Elec.  Heater  Co. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric    Rallvrays. 

Crocker-Wheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Electrical  and  Mechan- 
ical  Engineers. 

Arnold  Elec.  Power  Stat'n  Co. 
Bakfr  A  Co..  W.  E. 
Bryan.  Wra.  H. 
BUtlerfleld,  J.  P. 
Byllesby  A  Co.,  H.  M. 
General  Engineering  Co..,The. 
Hallberg.  J.  H. 


Hornaday,  J.  P.  A  Co. 

Humphrey,  Henry  H. 

Hunt  A  Co.,  Robl.  W. 

Jackson,  D.  C.  A  W.  B. 

Kohler  Brothers. 

Newgard  A  Co.,  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Schwedtman,  Wells. 

Sargent  A  Lundy. 

Scbott,  W.  H. 

Squire  Electric  Co. 

Stanton,  LeRoy  W. 

Wllmerding,  C.  H. 
Electrical  Instranients. 
(Recording  and  Testing.) 

BissellCo-.TheF. 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Pignolet,  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro-PIatine  Mnvh'y 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
E^ng^ines,  Gas  and  Gaso- 
line. 

Allis-Chalmers  Company. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

WooUey  Fdy.  A  Mach.  Wks. 
Engines,   Steam. 

Allis-Chalmers  Company. 

iUner.  Diesel  Engine  Co. 

Dustin  Co.,  Chas.  E. 

Sturlevant  Co.,  B.'V. 
Fans    and    Fnn    Motors. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Karlavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Harnett  Co.,  G.  A  H. 
Fittings. 

Faries  Mfg.  Co. 
Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

BlssellCcThe  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forgrea. 

Sturtevant  Co..  B.  F. 
Fuses  and  Fuse  Wire. 

Amf  r.  Elec.  Fuse  Co. 

BissellCo.,The  F. 

Central  Electric  Co. 

Central  Tel.  A  El.  Co 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-Manville  Co..  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Sui)ply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Globes,    Reflectors    and 

Shades. 

Fostorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co, 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co..  Jos. 

Holmes  Flbre-Graphlte  Co. 


Ueatine^    (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heating^    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 


F^ot? 


./Wlx>l3.al3etlo^l    Il3.cle3ic:    o* 


Inspection  &.  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 

Insnlatins  Machinery. 

New  England  Butt  Co. 
Insulators  and  Insulat- 
ing   Materials. 

Akron  Electrical  Mfg.  Co. 

American    Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins,  Wire  Co. 

Johns-Manville  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

OkontteCo.,Tbe. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vltritled  Cond.  Co. 

Sterling  Varnish  Co.  , 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westeru  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Junction   Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

BissellCo.,  TheF. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,  Incandescent. 

BissellCo,,  The  F. 

Bryan-Marsh  Comj^any. 

Buckeye  Electric  .Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostorla  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co, 

Western  Elec.  Supply  Co. 
Lamps,      Incandescent—' 

Replacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Letters,    Metal. 

Haller  Machine  Co, 
Llffhtnlnic   Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Western  Electric  Co. 
LInemen*B  Climbers. 

Klein  A  Sons,  Mathlas. 
Magnet   Wires. 

(See  Wires  and  Cables.) 
Mechanical   Draft. 

Sturtevant  Co.,  B.  F. 
MIciu 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co..  Eugene. 
Mining  Appnrntns.BleCd 

Allis-Chalmers  Company. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 


Nippers  and  Pliers. 

Klein  A  Sons,  Mathlas. 
Novelties,   Glass,    Elec. 

Ithaca  Elect'l  Novelty  Co. 
Nozzles. 

Faries  Mfg.  Co. 
Paints. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Foree. 
Phosphor  Bronze. 

Phosphor  Bronze  Sm.  Co.Ltd. 
Platinum,     IV  ire     and 

i^lieet. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthoid  A  JennlngH. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Coolidge  Co..  Marshall  H. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lewis  Lumber  A  Mfg.  Co. 

Lindsley  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maliby  Lumber  Co. 

Morrit,on  Lbr,  Co.,  J.  W. 

Mueller  Company,  William. 

Pacitic  Coast  Pole  Co. 

Page  A  HiU  Company. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W,  C, 

Thompson,  S.  E.      * 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Western  Lumber  A  Pole  Co. 

Worcester  Co. ,  C.  H. 
Polish   (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Faries  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re- Winding— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

MlUer  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Rods,  Conduit. 

Cope,  T.  J, 

Schools  and   Colleiires. 

Electrical  Engineer  Inst. 
Highland  Park  College 
Michigan  College  of  Mines. 

Pratt  Institute. 
Stale  Univ.  of  Iowa. 


Sccond-Hand   Mach*y< 

Bissell  Co  ,  The  F. 

Cent.  Stat.  Improvement  Co. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Northwestern  Electric  Co. 

Walsh's  Sons  A  Co. 
Shades,  Lamp. 

Faries  Mfg.  Co. 
Sheet    Brass    A   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Signs,  Electric. 

Haller  Machine  Co. 
Sockets  &  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 

and   Paste. 

Allen  Co..  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speaking    Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Wester    Elec.  Supply  Co. 

^Specialties,   Electrical 
Mfrs.   and   Deslsners. 

Haller  Machine  Co. 

See    P^g;e 


Speed   Indicators. 

Weston  Electrical  Inst.  Co. 

Storage   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co, 

Sapplies,    General  Bleo. 

Bissell  Co.,  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Switchboards. 

Bissell  Co.,  TheF. 

Crouse-Hlnds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
BissellCo..  The  F. 
Central  Electric  Co. 
Central  Tel.  A  El.  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co.,  Tbe. 
Murdock  fii  Co.,  Wm.  J. 
National  Elec.  Signalling  Co. 
Strom  berg-Carlson  Tel.  M.Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time   Switches. 

Bissell  Co  ,  The  F. 

Hartford  Time  Switch  Co. 
Tools. 

Klein  A  Sons,  Mathlas. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks*  Electrio  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Turbines,   Steam. 

Allis-Chalmers  Co. 

General  Electric  Co. 

Westlnghouse  El.  4  Mfg.  Co 

Turbine    Water  Wheels 

Leffel  &  Co.,  Jas. 
Varnishes. 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wireless  Tel.  App'tus. 

Clark  Wirel.  Tel.  ATel.Co.T.E 

National  Elec.  Signalling  Co 

W^ires  .ft  Cables— Mag- 
net Wires. 

American  Electrical  Works. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescentlns.Wlre  ACble  .  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub,  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  Wire  Co. 
OkonlteCo.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebllng's  Sons  Co.,  J.  A. 
Safety  Ins.  Wire  A  Cable  CJo. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec,  Supply  Co. 

3. 
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The  National  Electrical  Code  Cn!) 

Q  ,      "The  linings  (of  Flexible  Tubing)  must  be  secured 

*^  in  position  so  that  they  cannot  be  readily  removed." 


*'FLEXDUCT" 

absolutely  conforms  to  the  code  because — 

Its  peculiarly  woven  construction 
makes  it  impossible  to  rip  out 
the  inside.    Try  it  and  see. 
The  safest   insulator   be- 
cause of  its  non-detachable 
interior. 

Osburn  Flexible  Conduit  Co., 

General  Sales  Offices, 

I9-21  Park  Row,  New  York  City 


I.  A.  BENNETT, 

reneral  Western  Manager 
529-30  Monadnock  Blk  ,  Chicago. 


Flexduet  is 
moisture 
proof,  is  the 
best  meehan- 
ieal  protector. 

Has  the 
smoothest  in- 
terior. 

Is  the  most 
flexible. 


Defective 
nsula t i  o  n 
irapo  ss  i  b  le 
with    "  Flex- 
duct" — you  can't 
rip  out  the  inside. 


6 


LIST  OF   ELECTRICAL  FITTINGS. 


This 

is 

\%'hat 

the 

Code  says.       1 

Have 

you 

read 

it? 

K 


Also  amend  by  striking  out  the  second  para- 
grapli  of  the  tine  print  note. 

Rule  4Sa.     Amend  to  read  as  follows; 

"The  insulation  must  consist  of  layers  of  cotton 
or  other  thread,  all  the  interstices  of  which  must 
be  filled  with  the  fireproofing  compound,  or  of 
material  having  equivalent  fire  resistinir  and  insu- 
lating properties.  The  outer  layer  must  be  braided 
and  specially  designed  to  withstand'  abrasion. 
The  thickness  of  insulation  must  not  be  less  than 
that  required  for  slow-burning  weatherproof  wire 
and  the  outer  surface  must  be  finished  smooth  and 
hard." 

"The  solid  conslilutnt  ol  the  lircproofiiiy  compiound  must 
not  be  susceptible  to  moisture,  and  must  not  burn  even  when 
ground  in  an  oxidizable  oil.  raaliiny  a  compound  which, 
wliile  proof  apainsl  tire  and  moisture,  at  the  same  time  has 
considerable  elasticity,  and  which  when  dry  will  suffer  no 
chance  at  a  temperature  of  2')0°  F.,  and  which  will  not  burn 
f  even  a  hiyher  temperature. 


LIST  OF   ELECTRICAL   FITTING.'^. ^ 

J.  Must  not  crack  or  break  when  kinked  or 
flattened  out. 

£.  Must  be  sufficiently  tough  .and  tenacious  to 
withstand  severe  tension  without  injury;  the  inter- 
ior diameter  must  not  be  diminished  or  the  tube 
opened  up  at  any  point  by  the  application  .■!  a 
reasonable  stretching  force. 

f.  Must  not  close  to  prevent  the  insertion  of  the 
wire  after  the  tube  has  been  kinked  and  strait;ht- 
ened  out,  or  flattened. 

i^.  Must  not  soften  iniuriously.  or  cause  the  wire 
to' stick  within  the  tube"  when  subjected  to  a  tem- 
perature of  J50°  Fahi-. 

Rule  .51/0.  .Aimend  first  hue  print  note  by  strik- 
out  the  first  two  words  "on  switchboards"  and  in- 
serting in  place  thereof  the  words  "for  100  ampere 
switches  and  larger." 

note  strike  out  tiie 


Rule  50  C.     Fle.vible  Tubing 


Write  for  our  in- 
teresting booklet 
giving  full  particu- 
lars about  "Flex- 
duct." 


Ite  following  specifications  are  designed  to  cover  the  con- 
truction  of  flexitile  tubes  for  fished  work,  loop  system  and 
for  lueclianical  protection  to  wires  where  not  e.xposed  to 
moisture. 

Tubes  complvinp  with  these  rettnirements  must  not  be 
used  for  a  conduit  system  of  wirint:. 

a.     Must  be  constructed  to  meet  tlie  following 
requirements; 

Must   have  a  suHtciently  smooth  inierinr  sur- 
face to  allow  the  ready  introduction  of  the  wire. 
Must  be  constructed  of  or  treated  with  mate- 
rials which  wall  serve  as  tnoisture  repellants. 

^lust  have  a  substantia!  outer  covering  espe- 
cially designed  to  withstand  abrasion. 
p.     The  linings  must  be  secured  in  position  so 
i.'tt  they  cannt)t  be  readily  removed. 
(T.     The  tube  intisi  be  thor<>ughly  flexible  at  all 
temperaturi-.^  at  wlticlt  it  is  t*>  fie  u?cd. 


In  the  third  line  of  the  same 
words  "on  switchboards." 
Change  the  last  fine  print  note  t( 


read  as  follo^ 


'■For  three-wire  Edison  systems  the  separations  and  break 
di-;tances  for  plain  three-pole  knife  switches  must  Dot  be  less 
than  those  required  in  the  above  fable  for  switches  de.^ntned 
for  the  voltage  between  the  neutral  and  outside  wires, 

RuleoiA.     New  Rule  -^<osettes. 

Ceilins:  rosettes,  both 'fused  and  fuseless.  must  I),-  con 
structed  in  accordance  with  tliv  lollowiui:  specihcations: 

a.  Base— Current-carrying  parts  must  be  mount- 
ed on  non-combustible,  uon-absorptive  insulating 
bases.  There  should  be  no  openings  tiirough  the 
rosette  base  except  those  for  the  supporting  screws 
and  in  the  concealed  type  for  the  conductors  also, 
and  these  openings  should  not  be  made  any  larger 
than  necessarx-. 

There  must  be  at  least  1/4"  space,  .measured 
over  the  surface,  between  supporting  screws  and 
current-carrvin'4    i-arts.      The  supporting   screws 
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c"r'a'd"e  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    ■    St.  Marys,  Pa. 


New  Soldering  Stick 

"CRESCENT" 

Is  Pliable  and  Plastic,  Not  Brittle ! 

Enlirtly  different  from  any  other:  no  waste:   no 
sputtering;   nocorrosion. 

CRESCENT  CO.,  403   OMAHA   BLDC,  CHICAGO. 


CONTINUOUS  Rftll  JOINT  CO.  OF  AM. 

General  Offices;    CENTfitY  Building 

NEWARK,   N.  J. 
OVER  20,000  MILES   IN   USE  ^ 

Highest  Award  ut  Paris  Eiposition.  1900,  Buffalo,  1901 


THE 

Hartford  Time  Switcli 

A  mechanically  operated  switch,  which 
turns  lights  ON  and  OFF  at  such  hours 
as  the  user  desires  with  no  further 
attention  than  the  weekly  winding. 
Approved    MechtDlcally    as    well    as   Electrically 


ShrtwlDg  double  doors,  Seth  Thomas  eisrht-day 
movement,  auxiliary  cut-out,  auxiliarv  hand- 
trip,  and  switch  indicator. 
For  controlling  current  used  for  show  win- 
dow Ii2;hts,  electric  sign  lights,  street  lights, 
apartment  house  hall  lights,  motors,  batter- 
ies, burglar  alamis.    ;:    lu.  20.  3')  and  50 
Amperes.    250  Volts,    1,  2  and  3  Poles. 
ConsDlt  OS  rcKardiof  aoy  requlremeflts 

SEND    FOn     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asylum  St.,  HARTFORD.  CONN. .U.S.A. 

New  York  Clly  : 

A.  Hall  Berry.  97-99101  Warren  Street 

L«ndoa,  Cogland : 

Verity!,  Lm.,  31,  Kin;  Street,  CovenI  Gardea,  S.  W. 


P.  &  s. 

Porcelain 

Sockets 


More  of  these  sockets  are  now 
being   used   than    ever   before. 


Write   For   Prices 


PASS  &  SEYMOUR,  Inc., 


SOLVAY,    N.  Y. 


NEW  YORK. 

BOSTON. 


CHICAGO.  --^ 

SAN  FRANGISGOm       To  use  with  new   code  card. 


TRADE 


G.   I 


MARK 


WE    WILL    MAIL    YOU     ANY    OF    THE     FOLLOWING     BULLETINS     IF    YOU    WILL    WRITE     FOR    THEM: 


Bulletin 
No. 

271 

174 


Arc  Lamps  and  Arc  Lamp  Accessoriei. 

D.  C.  Multiple.  100  to  125  V.  Arc  Lamps  "O" 

U  C.'Serles  C.  P.  200  to  GOO  V.  Arc  Lamps  "L  3" 

D.  C.  Series  Constant  Current  Arc  Lamps  "L  5" 175 

A.  C.  Multiple,  60  to  133  Cycle  Arc  Lamps  "L  6" 282 

Instruction  Bulletin  "L  6"  Arc  Lamps 1 

A.  C.  Arc  Lamps  "L  7"  Series  Shuntwound 3S3 

A.  C.  Differential  Arc  Lamps  *'L  8'"  Series 3S3 

1>.  C.  Multiple,  100  to  125  V,  Lamps,  'X  11"  and  "L  21"" 372 

Instruction  Bulletin  "L  11"  and  "L  21"  Arc  Lamps 3 

D.  C.  MulUple.  200  to  250  V.  Arc  Lamps,  "L  12" 273 

Instraction  Bulletin  "L  12"  Arc  Lamps 4 

Arc  Lamp  Farts,  Ptc.  for  G.  I.  Arc  Lamps 17G 

Lightning  Arresters.  Choke  Coils  and  Line  Dischargei-s 358 

Concentric  Arc  Light  Diffuser  Outfits 313 

Hanger  Board   for  Multiple  Arc   Lamps 332 

Combined  Hanger  and  Absolute  Cutout 333 

Carhons  for  Em.losed  Arc  Lamps 300 

Switches  and  Circuit  Breakers. 

Automatic    Switches    157 

Flush  Push-button  Switches  254 

Knife  Switches.  Slow  and  Quick  Break 150 

Oil   Switches  and  Hlgb-tension  Apparatus 153 

Pendant  Push-button  Switches  377 

Stab  Switches,  for  Series  Arc  or  Incandescent  Circuits .327 

Volt  and  Ammeter  Switches   255 

Circuit  Breakers,  Under  and  Overload 252 

Circuit  Breakers,  Special  Small   Sizes    (Type  C.  B.) 253 


Motors  and  Generators 


Bulletin 
No. 

D.  C.  Motors  and  Generators 364 

A.  C.   Small  Motors 166 

Grinding  and  Buffing  Motors 360 

Rotary   Converters   and  Motor   Generators 264 

D.  C.  and  A.  C.  Sewing  Machine  Transmitters 165 

D.  C.  Desk  Bracket  and  Trunnion  Fan  Motors - 362 

D.  C.  Ceiling  Fans 261 

Panels  and  Switch  Boards. 

Automobile  Charging  Panels    '. , IIS 

Small  Plant  Switch   Panels    309 

Plug  Panel  Boards    107 

Switchboards,  High  and  Low  Tension   ., 150 

"G.  I."  Panel  Boards  and  Fuse  Carriers 51 

Boxes,  Plugs,  Receptacles,  lostrumeots  and  Meters. 

Primary  Fuse  Box,  Insulator  Type   369 

Floor  Outlet   Bos    (watertight)    194 

Underground  Apparatus,  Junction  Boxes   .  . .  - 291 

Flush  Receptacles  and  Plugs    254 

Flush  Wall  Pocket  Receptacle   .319 

Protective  Fuse  Devices   324 

S.   K.  C.    Instruments    335 

Portable  and  Small  Pocket  Type  Volt  and  Ammeters 302 

Wright   Demand    (Discount)    Meters 193 

Round  Pattern  Voltmeters  and  Ammeters 363 

"G.  I."   Incandescent  Lamps   390 


GENERAL  INCANDESCENT  ARC  LIGHT  CO. 


529   W.   34TH    STREET,    NEW   YORK 


CHICAGO 

CLEVELAND 

BOSTON 

CINCINNATI 

PHILkDELPHIk 

ST.  LOUIS 

DENVER 

BUTTE 

SAN    FRANCISCO 


LOS    ANGELES 
SEATTLE 
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WESTERN  ELECTRIC  COMPENSATOR 


DIRECT  CURRENT 

Generators  and  Motors 


Bulletins    orv    Request 


Western  Electric  Company 

Chicago  New  York 

Saint   Louis  Denver 

Philadelphia  Kansas   City 

Pittsburg 

San  Francisco  Ciacinnati  Saint  Paul 

(Callforala  Electrical  Works)  (Standard  Electric  Compaoy)  (Amcrlcag  Electric  Conpaoy) 

Space  17,  Electricity  Bld^r,,  Louisiana  Purchase  Exposition. 


Bullock  Electric  Mfg.  Co. 

CINCINNATI,  OHIO,  U.  S.  A. 


Type  "N"  BulIocl<  Motor  direct  connected  to  exhaust  fan. 
Modern  practice  dictates  the  use  of  the  electric  drive. 
It  is  economical— Bullock  typcN"  Motors  are  particularly 
adapted  for  this  purpose. 


Weneiat  ^lectzic  ^Sempaii^ 


Manufacturers 
all   Forms  of 


Insulated  Wires  and  Cables 


Rubber, 

Varnished 

Cambric, 


Paper, 

Asbestos, 

Weatherproof 


Write  for  information  concerning  Wires  and  Cables  insulated  with  our  special  form  of  Varnished  Cambric.     This  insulation 
is  equal  and  in  many  respects  superior,  to  high  grade  rubber  insulation  and  considerably  cheaper. 


General  Office:    SCHENECTADY,  N.  Y. 

Chicago  Office:  Monadnock  Block  Sales  Offices  in  all  large  Cities 
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The  Contract  Road 

The  lamp  market  Is  a  jungle  where  you  are  liable  to 
get  lost  or  swamped— and  sure  to  get  bit— unless  you 
know  the  way.  These  sign  boards  will  set  you  on  the 
trail: 

latSign-PACKARD.    Turn  sharply  to  the  right  here. 

2nd  Sign— CONTRACT.  Now  the  path  lies  straight 
before  you.  It  is  your  individual  right  of  way  and  will 
lead  you  to  the  best  lamp  and  the  best  prices. 

Lamps  houglit  on  contract  are  "tailor  made."     Literally  fitted  to  the  plant. 
The  far-sighted  buyer  will  avail  himself  of  contract  advantages. 

ELECTRIC  APPLIANCE   COMPANY 

ELECTRICAL  SUPPLIES 
CHICAGO  and  SAN  FRANCISCO 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAQO 


INSULATION  That  is 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For    Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


EDISON  TELEPHONE  LAMP5 


The  Standard  for  Visual  Signals. 

They  save  the  "Exchange"  time  and  money; 
because  every  lamp  is  perfect.  Sure  to  fit. 
Sure  to  burn.  The  life  is  extremely  long — 
running  into  years, 

£i!  sure  to  get  the  EDISON. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 

CHICAQO  OPPICB,  MONADNOCK  BLOCK. 


BEARD5LEE  CHANDELIER  MFC  CO.  "!:«-.' t'A'^S'^" 

GAS  &  ELECTRIC   FIXTURES  ""-"^ TRADE. 


^voxJ  :NE>B>r>  lODi 


ijr"i.,^i,>ttV"VM;l\ 


;^    Gale's  Commutator 
Compound. 


The  Only  Article  Thai  Will  Prevent  Sparking. 
Wrn  keep  the  Commutator  In  good  condition  n4  prevent  tutting.   Absolutely  will  not  gum  th*  brathee. 
COc.  per  Btlok.   aCOO  per  dozen     Send  SOc.  far  trial  etiek. 

TOR  SALB  BY  ALL  StIPPLT  HOUSES  OR 


K.  Mclennan  &  co., 


Hole  Slanaf^ctnrerfl, 

Room  411  Intir  Ocean  BIdg,,  130  Dearborn  Street 


CHICAGO 


^ai 


M.KLCIN    &  SON. 

Seod  2c  stamp  for  new  catalogue  No.  6  ol 

KLEIN'S     TOOLS 

For  Eleetrleal  Worker* 
and  Lino  Bulldoro. 

MATHIAS  KLEIN  ARSONS.,,, 

81  W.VanBurenSt.,  Chicago,  III. 


WE  PUT  TrtE  .VIICAPOOL  OUT  OP  BUSINESS. 


CHICAGO  MICA  CO , 


VALPARAISO,  IND. 


andMICABOND.IM 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faultt, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

I  78-80  CortUndt  St.  KEW  YORK.  N.  Y. 


ELECTRIC 

FANS 


THE  POPULARITY 

of  our  fans  is  due  to  their  su- 
perior design  and  construction. 
They  have  been  imitated  many 
times,  but  never  equaled. 

Write  for  Catalogue 
No.  308M 

SPRAQUE 

ELECTRIC  COMPANY 

General  Offices: 

527  West  34th  Street,  New  York. 

Chicago  Office :    Fisher  BIdi. 


Crocker-Wheeler.     Brown,  Boveri. 

By  arrangement  with  the  celebrated 
electrical  engineers,  Brown,  Boveri 
&,  Cie.  of  Baden,  Switzerland,  the 
Crocker  -  Wheeler  Company  has 
secured  their  alternating  current 
designs,  patents  and  rights  to  man- 
ufacture in  America,  and  has  re- 
tained them  as  consultingengineers. 

Crocker- Wheeler  Company  is  now 
putting  on  the  market  alternating 
current  generators,  transformers 
and  accessories  of  the  most  per- 
fect design  and  construction, 
adapted  to  American  practice. 
Opportunities  to  bid  on  this  appa- 
rtus  are  invited. 


Wa^rreiv 


Alternator 


WARREN 
ALTERNATORS 

are 

profit 

producers 

and 

surplus 

sweilers. 

We  Guarantee  Wh&t  We  Sell 

.  .  .  AND  .  .  . 

Sell  What    We    Guarantee 


lENlipilCjVLFW 

Stt.nd\i0ky,  O. 


July  -'3,   1904 
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fRANK  N.  PHILLIPS,  Prcsiocnt. 
C.  H.  WAQCNSCIL,  THCASunEH. 


EUQCNC  F.  PHfLLIPI. 

GcNCKAu  Manager. 


C.  ROWLAND  PHILLIP*.  ViCE-Pni«. 
«.  R.  REMINGTON,  Jr.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 


PBOTIDElrCX:,  H.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  UtE. 

New  roRK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donotaoe.  82  Lake  St. 

MoNTREAi,  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


NA/.    D.    RAIINX. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proofing,  black  paint.  An  elastic  anti-rust  coat- 
ing.   A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  for  "Data  on  lasuJatlng  Materials." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUISs 


AT    THE    ST.   LOUIS    EXPOSITION 

STOMBAUGH  GUY  ANCHORS 

ARE  ANCHORING 

POLES  ON  THE  INTRAMURAL  RAILWAY,  THE  MAST  OF  THE  OE  FOREST 
WIRELESS  TELEGRAPH  CO.  ANO  THE  AERODROME  BUILT  FOR  THE 
AIR  SHIPS. 

"   THEY  WERE  SCREWED  IN-THAT'S  ALL. 


W.  N.  MATTHEWS  &  BRO. 


603  CARLTON  BUILDING 


ST.  LOUIS 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  m  I  CI1 1  0 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


AKRON 

Generators,  IVIotors,  Clutches, 
CommutatorTruing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  y.  Ofllte:  McKiy  Ea^liieerlog  Co.,  149  Broadway 


Cope's    Patent    Quick   Coupling    Conduit    Rod 


Remeinjaer  these  rods  have  ao  lost 
molioD. 

These 'Couplings  are  of  Steel  and 
are  made  ia  the  beat  possible  manaer. 


Write  (or  list  of  persoQs  using  t  nese 
rods— 26.ooosold  since  May  IQ02.   Made 


'rice.3lt.  75  cents.  4  li-Sscents. 
Patented  February  a*,  1903. 


T.    J.     001 


324a  aorth   FirtMoth  Stra«t 


PHILADELPHIA,  PA. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  FJexible  Shaft 

MUITI-SPEED  MDIOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Reaming,  Emerv  Grinding,  •tc. 
Write  tot  Catalogue  and  Prices. 

STOW  MFG.  CO.,  BinghamHon,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnentbal  &  Co. 
86  Queen  Victoria  Street,  London,  England. 


JBOWAROS  Ai^pCo 


Lock  Gravity 

Drop 
Annunciator. 


Extra  heavy,  well  finished  case 
of  ornamental  design. 

The  drops  being  fastened  to  the 
back-board,  the  case  may  be  re- 
moved without  disconnecting  wires. 

WESTERN  ELECTRIC  CO., 

Sailing  Agents. 


^Ev^YoRK  H-Y 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

'  ALL  OUR  WIRES  pass  inspectioa  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactnre  Crtmshawaiiil  Competition  Tapes  and  Splicing  Compound*. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

BRANCHES:  {.^CmCACK)^^^ 


MAIN  OFFICE: 
lU.  II«  &  IIS  Liberty  St.,  Nes   lark. 


BOSTON: 
I  OUsSt. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 


"0.  K."  leatoprool  lire. 

Slot  ■  Burning  Weatherprool 

and  Meal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET,  R.  L 


atintiiiiuuuuitiiitiiiiiinmiitminiiniiiiuumtninmuiiuuuiiiiintitimititiiiinitii! 


ADJUST    YOUR    LIGHT 


by  means  • 

of  our 

Wall.  Desk,  Floor  or 
Ceiling  Adjustable  Fixtures 

TO  ANY  DESIRED  POSITION  INSTANTLY. 

Many  shapes  and  styles — plain  and  ornamental — for  shop,  ^ 

factory,   store,   office,  residence — in    fact,  wherever  the  incan-  t 

descent  lamp  is  used.  t 

Catalog  mailed  upon  request.  E 


9IES      IS/I 

DECATUR,    ILL 
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July  23,  1904 


VTAATED,  FOR  SAIiE    and 

similar  WAXT  COLUMN  advertise- 
fmnts  (jo  zvords  or  less),  $f -Jo  an 
insertion;  additional  uuords  3c  each, 
FONITIOIH  ll^AKTED  advertise- 
ments Ijo  -words  or  less),  S^.oo  an  in- 
sertion; additional  "words  ac  each. 

POSITION      WANTED. 

As  superintendent  of  electric  light  or  water 
works  plant.  Sixteen  years'  experience  with 
alternating-current  and  direct-current  dynamos. 
motors,  meters,  arc  lamps,  wiring  and  construc- 
tion work  ;elghteen  years*  experience  wit  b  it  earn 
and  water  works  maohluery:  results  guaranteed. 
Address  box  376.  care  Western  Electrician. 
510  Marquette  Bldg..  Cbicago. 


POSITION  WANTED. 

By  engineer  wltb  eleven  years'  experience  with 
high  and  low  speed  engines;  hare  had  three 
years'  experience  as  engineer  of  electric-light 
plant:  am  superintendent  and  en^rlneer  where 
now  located.  Desire  poililon  as  engineer  in 
electrlc-llpht  plant  that  operates  day  and 
night,  where  there  Isa  chance  for  advancement 
latn  thirty  vears  of  age,  a  steady  worker,  in 
good  health,  and  do  not  drink  or  use  tobacco. 
Address,  UOX  377.  care  of  Western  Klectrlcian, 
510  Marquette  Bldg.,  Chicago. 


POSITION     WANTED. 

By  a  successful  inventor  of  P^lectric  Railway 
and  Lighting  ipecialties— patentee  of  simplest 
up-to-date  enclosed  arc  lamp.  Address  BOX 
375.  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


WANTED. 


50  to  60  K.  W.  direct-connected  unit.  Must 
be  standard  make  in  flrst-class  condition  and  a 
bargain  for  spot  cash.  Address.  McGUlBE  A 
COBB.  Hotel  Warner,  33d  St.  and  Cottage  Grove 
Ave.,  Chicago. 


WANTED. 


Salesman  capable  of  selling  telephone  instru- 
ments,switchboards  and  supplies.  Territory  to  be 
Middle  West.  JULIUS  ANDRAE  &  SONS  CO., 
Milwaukee.  Wis. 


WANTED. 


Salesman  for  general  line  of  electrical  sup- 
plies; experienced  lamp  salesman  preferred. 
State  previous  experience,  give  references. 
JULIUS  ANDRAE  A  SONS  CO..  Milwaukee. 
Wis. 


FOR  SALE. 

A  bargain;  I.  T- H.  30-light  9.6  Amp.  Series 
open  arc  machine,  with  wall  controller  and  am- 
meter complete,  good  running  order. 

Twenty-two  9.6  Amp.  double  carbon  open  arc 
lamps  with  glass,  hoods  and  spreader  complete, 
good  order.  Several  additional  lamps,  both 
single  and  double,  can  be  put  in  good  order  or 
parts  used  for  repairs.  A  lot  of  extra  globes  and 
parts  and  a  supply  of  carbons  will  be  included 
if  taken  as  a  whole. 

TwoSO-K.  W.  Edison  Bipolar  125-volt  D.  C. 

generators  In  fine  running  order.    Reason  for 

selling,  have  put  in  larger  machinery. 

CARROLL  ELECTRIC  LIGHT  &  POWER  COMPANY. 

Carroll,  Iowa. 


FOR  SALE 

Second-hand  300  K.  W.  A.  C. 
direct  connected  unit. 

OMAHA  ELECTRIC  LIGHT  &  POWER  CO. 

OMAHA,  NEB. 


Send  your  BookOrdertto 


ELECTRICIAN  PUBLISHING  CO., 

BIO  Marquette  Bldg..  Chicago. 


FOR  SALE. 

ALTERNATORS. 

I'3«0  K.  W.  Qeneral  Electric  3-phue. 

1.120     " 

1.7S        **        WestlDKhouse  2-phafe. 

250-VOLT  GENERATORS. 

1-2S0  K.  W.  WwUrn  Electric  M.  P. 


I.ZOO 


Eddy  M.  P. 


125-VOLT  GENERATORS. 

1-125  K.  W.  Weitern  Electric  M.  P. 


Immediate  shipment. 


*5egory: 

ELECTRIC  cof 

M-62  3.CLINTON  3T.  CHICAGO 


Notice  to  Contractors. 

Bids  for  the  erection  of  two  35  K.  W.  Genera- 
tors and  Engines  complete,  at  the  Eastern  Ken- 
tucky Asylum  for  the  Insane,  Lexington,  Ky.. 
will  be  re"celv»d  until  Aug.l.  1904.  at  12o'cloct£ 
noon,  by  J.  S.  Redwine,  Supi,  Eastern  Ken- 
tucky Asylum  for  the  Insane,  Lexington,  Ky. 

Also  one  75  K.  W.  Generator,  with  slow  speed 
engine 

The  Board  of  Commissioners  reserve  the  right 
to  reject  any  and  all  bids. 

J.  R.  MORTON. 
Chairman  Board  of  Commissioners. 
Eastern  Kentucky  .\*ylum  for  the  Insane. 


Dividend  Paying 

Electric  Light  Plant 

For  Sale. 

Electric  light  plant  in  Wisconsin 
city  of  3,0G0  inhabitants,  exclusive 
17-year  franchise  and  city  con- 
tract. Plant  in  operation  for  seven 
years  paying  annually  cash  divi- 
dend. Physical  condition  of  plant 
is  first  class. 

Company's  increasing  business 
demands  more  attention  than  can 
be  given  to  it  by  present  owners, 
who  are  local  business  men.  A 
splendid  opportunity  for  a  practi- 
cal electrician  or  manager  who  can 
control  or  invest  about  S20,000. 
Address  BOX  374,  care  Western 
Electrician,  510  Marquette  Bldg., 
Chicago,  111. 


KE8TER 

SELF  FLUXINB  SOLDEI 

A  Tube  of  Solder  Filled  with  Plui. 
Eequlres  no  Acid. 

SiVES-llBOR-TIHE-HONEY. 


'    '    '    J    J    -■   J 


ACTUAL     S1Z& 


Send  for  Free  Samples. 

L.  P.  Mahler  Co. ,  R.  1008  Chemical  Bldg. , 

St.  Louis.  Mo.t  Qen.  Western  Agent. 

KESTER   ELECTRIC    M'F'O   CO., 

46  N.  UNION  tTREET,       CHICAGO,  ILL 


♦»»***»»«;***************•» 


ff 


C  T  I  D  "  INCANDESCENT  ^ 
O  I  «n       LAMPS 


LONS  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


MADB     BY    THE    MO?T    BKILLED    WORKMEN.      3  • 


I  STANDARD  ELECTRICAL  MFG. 
I  COMPANY,     :     Niles,  Ohio. 


FOR  ELECTRICAL  REPAIR  WORK 

Of  All  Kinds,  and  All  Work  Cuaranteedi  Address 

MILLER  ELECTRIC  CO..  Davenport,  Iowa.  '         Armature  and  Transformer  Rewinding  Our  Specialty. 


One  42-tn.  x  15  ft.  9-in.,  250  H.  P.  Worthlngton  Water  Tube. 
One  60-ln.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-ln.  x  16  f t ,  John  Mohr  Return  Tubular  Boiler. 
One  54-ln.  x  16  ft.,  Devine  Turbular  Boiler. 

ElMOiriES. 

One  600  H.  P.,  21  x  36  x  30,  Williams  Tandem  Horizontal  ComDOund,  140  R.  P.  M. 
Two  600  H.  P.,  20  X  30  x  24.  Porter-Allen  Tandem  Compound,  200  R  P.  M. 
One  250  H.  P.,  12  X  24  X  18  Williams  Tandem  Compound,  250  E.  P.  M. 
Two  100  H.  P.,  18  X  12.  Dick  .t  Churcli,  High  Speed  Automatic. 

PARTIAL    LIST   ONLY. 

Send  lor  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


ESTAELISMEO    IG   • 


U.S. METAL  POLISn 


■DLISMEiS  ALL  METALS.   3  =  t^c 


Geo.W.  Moetman 

295    E  WiCHi»r.-:is  5t  iH'J.CSii-- 


WE  PAY 

highest  market  prices  for  scrap  copper,  brass 
and  platinum,  also  incandescent  lamp  bases, 
etc.    You  can  make 

BIG  MONEY 

in  scrap  of  this  kind.  Save  it  and  send  it  to  the 
Oreat  Western  Smelting  and  Refining:  Co., 
Chicago,  headquarters 

FOR  SCRAP 
COPPER 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


IIMDUSTRiES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Oonditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  Information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  111. 


Why  not  locate 
your  factory 
near  the  Raw 
Material  and 
Market  (or  the 
demand  for 
your  product)? 


FOR  INFORMATION 
WRITE    TO     .... 


W.  H.  MANSS. 

IndustriBLl 
Cocnmlssiener, 


CHICAGO. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Soliciied 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


riRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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ARNOLD  ELECTRIC! 
POWER  STATION  Co. 

Engineers,  Constructors  for  Complete 

Electric  Plants.     Results  Guaranteed. 

SUITE  1539,  MAKQUETTE  BLDQ.,    CHICAGO, 

NEW  YORK  OFFlCt:  711  TRANSIT  BLUQ. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soo.  M.  E., 

Consulting  Mechanical  and  Electrical 
EngineeT. 

Lincoln  Trust  Building,  ST.  LOUIS. 


H.  J.Mlnhlnnick, 
Bee.  and  QeQ'lSup't.  I 

General  Engineering 

f^f^       Thit  Consulting  and 

K^Kj*  f    X  nii    ContractlngEnglneers. 

Telephonea.ElectrloLlght.Po'.verTra.iiamlaalon  | 

Suite  U12.135ADAMSST., CHICAGO. 

Long  UlfiCance  Telephon  e  Central  478. 


Robert  W.  Hunt&  Co. 

engineers 

1121  The  Rookery,  66  Broadway, 

Chicago.  New  York. 

MonongahelaBank  Bldg.,  Pittsburg. 
Norfolk  House,  Cannon  St.,  London. 


J.  H.  HALLBERG 

iConsullIng  Are  Lighting   Expert   and 
Practical  Electrical  Engineer 

3  45  Broadway  -  NEW  YORK 

Room 169A 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers,  | 

Lighting  Power  Railways, 

z8o4-:8oG-i8o8-i8io-l8i2  Fisher  Balldln^ 

CHICAGO. 


I  Long  DlBtocce  Phone  central  2U8. 

SCHOTT,  W.  H., 

ENGINEEE  AND  CONTRACTOR, 

Specialties— Central  Station  Heating  Plants, 
I  Water  Works  Steam  Plants,  Electric  Light, 
I  Qaa  and  Street  Railway  Flanta. 

r*i2o-2i  Mahquettb  Buildinc,   CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

plans,  BpeoUcatlons  and  fiaperrtsloa  vC  ln>  i 
■Callation  oC  complete  telephonA  pluit& 
Speolal  Reports  on  TelepboiM 
ProperUea  tud  Apparatus. 

[  411  Electrical  Bldg.,  Cleveland,  Ohio. 


ENGINEERS 

Represented  in  this   "Directory"  are 
enabled  lo  come  in  touch  with  many  i 
prospective  customers  who  cannot  be  | 
reached  through  any  other  source. 


RUEBEL  ■  SCHWEDTMANN- 
WELLS, 

CONStlLTING.  MECHANICAL  and 
ELECTRICAL,  ENGINEERS, 

Suite   801  Chemical  Building, 
ST.  LoniB.  n.  S.  A. 


HORNADAY,  J.  p.  &   Co. 

SUITE  1108   TRACTION   BUILDING 

CINCINNATI,  O. 

I  WATERWORKS.   ELECTDIC  RAILWAY.   LIGHT. 

TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


SARGENT  &  LUNDY, 

ENGINEERS, 

RAILWAY  EXCHANGE. 
Cor.  Jackson  and  Michigan  Boulevards,      J 
CHICAGO. 
Frederick  Sargent.  A.  D.  Lundv 


Telephone  Main  3123. 

I  WILMERDING,  C.  H. 

CONSULTING  ENGINEER 
1100  Old  Colony  Bldg.,  CHICAGO.  I 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MCHBERS 

AMCniCAN  INSTITUTE  SP  CLECTIIIOAI.  INGINEEnS 
ftHEmCAN  ■••lETY    OF    MECHANICAL    ENGINEERS 

ahehican  societt  op  civil  enqineers 
ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


G.  A.  R.  EXCURSIONS  TO   BOSTON 
VIA  THE  WABASH 

August  12, 13  and  14.  the  Wabash  Railroad 
will  sell  excursion  tickets  from  all  stations  to 
Boston  and  re-  urn  at  one  cent  per  mile  In  each 
direction.  Fare  from  Chicago,  $17.75.  Limit 
may  be  extended  to  Sept.  30,  by  deposit  and  pay- 
ment of  50c.  Write  for  Illustrated  folder  giving 
full  details  with  side  trips,  etc. 

F.  A.  PALMER,  A.  G.  P.  A, 
311  Marquette  Building,  Chicago,  ni 


ELECTRICAL  BOOKS 

Make  your  book  purchases  from  the  only  large  stock  of  electrical  books  carried  in  the 

West.    Prompt  shipments  guaranteed,     if  you  do  not  find  what  you  want  in  the 

following  list,  write  for  complete  and  up=to-date  book  catalogue. 


Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New^  Dynamo  Tender's  Hand  Book,  cloth  binding. . .  1.00 

Badt's  Incandescent  Wiring  Hand  Book,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth  binding...  1.00 

Dobb's  The  Inspector  and  Trouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins*   Catechism  of  Electricity,   leather  binding 2.00 

Practical  Electricity,  leather  binding 2.00 

Thompson's  Polyphase  Electric  Currents,  cloth  binding. . .  3.50 

Varley's  Electro-Magnet,  cloth  binding  1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

Haskins'  Electricity  Made  Simple,  cloth  binding 1.00 

Haskins'  Transformer,  cloth  binding 1.25 

Houston's  2-volume  Electrical  Dictionary,  half  leather,  very 

cheap,  half  price  6.00 

Watson's  Electrician's  Handy  Book,   cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,  cloth  binding...  1.50 
Trevert's  How  to  Build  Dynamo   Electric     Machinery,  cloth 

binding    2.50 

Trevert's  Experimental  Electricity,  cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Trevert's  Electric  Railway  Engineering,  cloth  binding 2.00 

Allsop's  Bell  Construction,  cloth  binding 1.25 


Price. 

Trevert's  Electrical  Measurements  for  Amateurs,  cloth  bind- 
ing    $1.00 

Allsop's  Telephones,  Their  Construction  and  Pitting,  cloth 

binding    1.25 

Allsop's  Bell  Fitting,   cloth  binding 1.25 

Allsop's  Induction  Coils,  cloth  binding 1.25 

Bell's   Electric  Power  Transmission,   cloth   binding 3.00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding 2..50' 

Cushing's  Standard  Wiring  for  Electric  Light  and  Power, 

leather  binding   l.OO 

Hanehett's  Modem  Electric  Railway  Motors,  cloth  binding.  2.00 
Houston  &  Kennelly's  Electric  Transmission  of  Intelligence, 

cloth    binding    1.00 

Houston  &  Kennelly's  Electrical  Measurements,  cloth  bind- 
ing      1.00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding l.OO 

Houston  &  Kennelly's  Electric  Are  Lighting,  cloth  binding.  1.00 

Houston  &  Kennelly's  Electric  Motor,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Street  Railways,  cloth  bind- 
ing       1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding.  1.50 

Merlll's  Electric  Light  Specifications,  cloth  binding im 

Wiener's  Dynamo  Electric  Machines,  cloth  binding 3.00 


ANY  OF  THE  ABOVE  BIOKS  SENT  PREPAID  ON  RECEIPT  OF  PRICE. 

ELECTRICIAN    PUBLISHING    CO. 

SUITE  510  MARQUETTE  BUILDING,  CHICAGO. 
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INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

\tade  In  aay  daslred  capacity. 

Sample  parts  and  quotatloas  on  requett. 

INTERNATIONAL 
TELEPHONE  MANUFACTURINfi  CO. 

CHICAGO,  U.  S.  A. 


WESTERN  ELECTRICAL  SUPPLY  GO. 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Ligliting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A. 


Estimates  Furnished. 


Telephone 
Booths 

COST  NOTHING 


1»*«^ 


After  a  few  days'  service,  in- 
crease of  receipts  pay  for  tiieni. 
W'e  make  booths  of  all  kinds. 

WRITE  FOR  CATALOG. 

W.  S.  SEAMAN  &  CO., 

218  E.  Water  Street 
MILWAUKEE    •    WISCONSIN 


BITUMINIZED 
FIBRE  CONDUIT 

FO  R 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate.- 
There  has  never  been  a  gas  explosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
nut  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Send  for  niasirated  book."  Aak  for  prices  giving  aize  aad  quantltlCM  required 
PROMPT    DBLIVBRIBS 


PACrORIBS:    Pblladelpbla,  Chicago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,   170  BROADWAY,    NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cal.        Manbattaa  Bldg.,  Chicago 


fS5S®i 
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SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Eleetrie  Specialty  Co. 

171-173  South  Canal  Street ....  Chicago 


MOON 

TERMINAL 
HEADS 

with 

Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

■13-49  50.   Can«LST.,  CHICAGO 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station.  12th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Duluth,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND,Gen'l  Pass.  Agt., Milwaukee, Wis. 


Automatic    Telephonesm 


Privacy 

Promptness 

Precision 


Profits. 


Automatic  Electric  Co.,         Ctticago,  U.  S.  A. 
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is  the  universal  opinion  of  those  who   have  investigated 
our   new  party   line    telephone.      Our  "Sure-Ring"  tele- 
phone cuts  out  much  trouble  on  party  lines. 
Our  new  desk  set  also  has  some  excellent  features. 

These  are  all  described  in  Bulletin  No.  ii-E. 
Mailed  free  upon  request. 

Stromberg- Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


,..:^.a^:.^Mi«■.^lHJ^/.^:yi^,...^^.,ll:!,n.^..!.u'.u.'J^J.^■.f■-J^■k^ 


jfciOTiaNG'.  AKRESTEH 

HONEiTEJpGRftPH  UltES 

ESOTa  EtECTinc  Co_ 
liUMEtCTH)  MiaiCH  3  1903 


MAILED    FREE. 

'  A  valuable  treatise  on 

STORAGE   BATTERIES 

lor 

Private  Lighting  Plants 

together  wltb  our  catalog*. 

COLUMBUS  STORAGE  BATTERY  CO., 

COLUMBUS,  OHIO. 

Machado  &  Roller,  New  York. 
Coltz  Engineering  Co.,  Chicago. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  gio  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


KELLOGG 

MAGNETO   SWITCHBOARDS. 

mt 


We  have  been  making  small 
switchboards  only  during 
the  last  three  years,  but  in 
that  time  we  have  construc- 
ted 

Over  1,400 
Small   Switchboards, 
y  Having  75,000 

Lines  in  Actual  Use- 

Every  one  of  all  this  list  is 
giving  the  best  satisfaction. 


Kellogg  Switchboard  and  Supply  Company, 


Qreen  and  Congress  Streets, 
CHICAGO. 


Seymour  Building, 
LOS  ANGELES. 


Electric  Building, 
CLEVELAND. 


Key5tone  Telephone  Building, 
PHILADELPHIA. 


We  iatroduced  successful  4-paf ty  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet— "Selective  W." 


CENTRAL 
ENERCY 

o  ■« 

MACNETO 


Impedance  Coll  for  Selectlveg.    No  Springs. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


S*' 


huphioHE 


▲  r 


Ti 


it   Ai^l 


CENTRAL    STATION     HEATING 


We  arc  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,   Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


An\eric2^i\      District       Ste^tiiv      Company 


t^E /VT  la'^   t'lEf-TEaf,    ELECTS/r/ 


LOCKPORT,    NY. 


CHICAGO      ILL. 


.i6 
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PRODUCERS 


AND 
WHOLESALERS 
OF  WHITE  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Writefor  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


CM. WORCESTER    CO. 


■^  YARDS 

[kOSS   MICH. 
L'ANSE 
MUNISING      •• 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     •• 


SUITE    IZ06  TRIBUNE  BLDG.  CHICAGO. 


POLES-POSTS-PILING-TIES 


The  FOWLER  Companies 


Powler-Jtcobi  Co. 

Elmore-Fowler-JaMbs  Co. 

John  H.  Fowler  4  Co.        \     Fisher  Building,         -  -         CHICAQO 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

YADns-  '  IDAHO. 

'  MONTANA. 

WESTERN  LUMBER  &  POLE  CO.,     .     Main  Office,  DENVER,  COLO. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
AM.      B.     AUSTIN    &    00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IXSUIiATED  WIRE  &  CABLrE  CO., 

WORKS:  layonne,  N.J. 


114-116  I.IBERTY  STBEET,  M.  Y. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN  PUBLISHING  COMPANY. 

610  Marquetta  BIdg.,  CHICAGO. 


^^ 


Sralif 


■  Mwtk 


<S>' 

(FI|tB  (UraJip-iiark  guarantf^s  quality. 

®V  Ifart  iifg.  (Ha.,  ^artfovh,  (Hann. 


Nrmljnrh 


Snstun 


(Sljiraga 


EototOa.  ©nt 


BRACKETS— X   ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OVR.    MOTTO    IS: 
Prompt  Shtpcnent       Quality       Satisfaction       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Slock  Constantly  on  Hand 


Poles 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  NawYork 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Manhattan  Electrical  Suly  Co. 


NRW  YORK: 
32  Cortlundt  St. 


CHIC.VGO: 
188  Flflb  Ave. 


New  Dynamo  Tenders'  Band=BooL 

By  F.  B.  BADT. 

aa6  Pages,   140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Pace 
5  10x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  boolt  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  13,000  of  the  new. 

Electrician  Publishing:  Co., 

Sio  Marquette  Building,  CHICAQO. 


MICHIGAN   WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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SPECIAL  CROSS  ARMS 


ALL  HEART,  long  leaf  yellow  pine,  any  size  or  length.  Also  ALL  HEART  cross  liefl 
oak  and  locurt  pins  and  brackets.  Write  UB  for  delivered  prices.  We  can  furolsli 
100  or  1011.000  promptly.  R.  R.  AKERS,  Manager. 

Sales  Office,  SIB  Main  Street,  Clnolnnatl,  0. 
LEWIS  LUMBER.  *  MFG.  CO.,  Ha.ttlesbure.  Miss. 


It  isn't  every  one  that  can  guarantee  the  same  prompt  ship- 
ment on  Ties  that  is  demanded  on  Poles. 
We  can  and  do. 
May  we  not  quote  you  on  either  or  both? 

HALTBY  LUMBER  COMPANY,  512  Phoenix  Block,  Bay  City,  Miciiigan 

PITTSBURG  AGENTS    Tipper  &.  Patton,   509  Bessemer  BIdg. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Bulidlng. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


YARDS  -  AfEtV  OULUTH.MINN.-  PLOODWOOO,  MINN.-  WCLLERS, MINN. 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


YOST  SPECIALTIES. 

Sockets,  WaH 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjusters, 

Catalogue  for 
the  askfnff, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


POLES 


W.  G.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wbolesale  Producers  for  20  yeara 


TIES. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


^eoARPOue? 


A- 


I.   ^ 


ESTABLISHED   1862 

WM.  MUELLER  COMPANY 

1211-12-13  MARQUETTE  BLOG.CmiCAQO 

EiSHT   DISTRIBUTINS     YARDS 


"Free  from  the  care  wbich  wearies  and  annojB, 
Where  every  hour  brings  IGs  Beveral  joys." 


"flWEBICrS 
SUHHER 
RESORTS" 


This  is  one  of  the  most  complete 
publications  of  its  kind,  and  will  as- 
sist those  who  are  wondering  where 
they  will  go  to  spend  their  vacation 
this  summer. 

It  contains  a  valuable  map.  In  ad- 
dition to  much  interesting  informa- 
tion regarding  resorts  on  or  reached 
by  the 

NEW    YORK    CENTRAL 
LINES 


A  copy  win  ba  sent  free,  upon  receipt  of 
a  tno-cent  stamp,  \>j  George  H.  Daniels, 
Ueneral  Fassenger  Agent  New  York  Central 
&  Budson  Biver  Itailroad,  Grand  Central 
station,  New  York 


1PS?iJ<AKAMt^  (WwArlloAU/  $A^^^>WiftV  fttjV&W  €«C      ^aoA^wcaW  OACyV(Wutf>Uw.    ^t^&t)k/vu>A<v3^XcW. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


**«Va««BM 
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Cmt^R  POLES 

THE 

Vaieniine'Ciark  Com 

234-   la   SallB   StrcBt,  OHIOAOO 

YARDSi 
Phtoontiing,  mioh.     t     Ormmm  Bmy,  WIm,     i    Maw  Loadan,  HI*. 


•*" ^...-•.^ 


Ifcaf-^  — -  *•- 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H  Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES. 


PRICE,  26  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  tas  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 

Electrician  Publisliing  Co.. 


510  Marquette  Building:, 
CHICAGO. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  TransferYard— midway  between  St.  Pauland  Mlnnt- 
ftpolls,  whei*  we  loEd  In  forty-eight  houn  from,  the  lime  we  h»ve  your  order. 

DA/^CT    Jb     Ull    I       f^n        1003  Lumber  Exchange, 
"AIjE     CL    nlLiU     X^XMm        MINNEAPOLIS,  MINN. 
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BOILER  WATERS  CORRECTED 

;   and   prevent   scale   an 


to   renio\e   and   prevent   scale   and   to  stop  corrosion.     UEARJiORN  TREATMENT  dues   the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  readv. 


rrfTT 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


:oG4^f«,     ^r-«slden« 


Telephone:  Harrison  3830  and  3031. 


Dixon's 

Solid 

Belt  Dressing 


In  Handy  hlb.  Bars 

ends  all  slipping,  without  hardening 
or  otherwise  injuring  the  leather. 
Circular  }250and  free  samples  upon  request. 
DIXON    CRICIELI'.  Co..  jER.'^F.V   CI  rV,  N,  J. 


HORNBERGER-IRWIN 

^Transformers 

(LARGE  AND  SMALL) 

J^K.W.toSOOK.  W. 

This  transformer  represents  the  latest  Improve- 
ments in  transformer  construction;  made  in 
three  types:  multi-coll  construction;  ventila'ed 
cores;  bnllt  for  all  commercial  voltages  and  fre- 
quencies; higher  efficiencies  tog^etherwltii 
lOTver  temperatures  than  liave  hereto- 
fore been  attained  are  jg;aaranteed. 

Catalogue  jus;  rssued  explains  details. 

Manufactured  by 

Crawfordsville  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,        U.S.A. 


REG.TRADE MARKS    JhE  RhOSPHOR  BRO NZE  SMELTiNGCO.llMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

,)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,WIRE,RODS,  SHEETS, ETC. 

'9/tc3/,A^i^i^^"  — DELTA    METAL 

XV  CASTINGS,  STAMPINGS  rnd  FORCINGS 

""^     "''"     .  ORIGINAL  AND  SoLeMaKERS   IN  THE    U.S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  GASOLINB  ENOINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

II  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belttd 
or  direct-connected  generator. 
.Simple,  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

CHICAOO  HEIOHTS,  ILL. 

.\GEKCIES  : 
301  Fisher  BulWlng,  Chicago.       619  Stevenson  Building,  Indianapolis. 
703  Bijou  BuUdtng.  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co..  100  Boylston  St.,  Boston. 

Strong,  CarllsU  &  Uammond  Co.,  Cleveland. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlnious  baking  at  180°  F. 
III!  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


JEFFREY  ^Jiri  DREDGES 


FOR  CATALOGUE. 


THE  JEFFREY  MFG.  CO. 
COLUMBUS. OHIO,      i 


(FIBRE-eRAPHnE 
COMMUTATOR  M 
BRUSH     Ml 


■b^VV-VM^RKK-WHti 


There's  No  Friction 

vitb  the  Fibrc-Gnphlte  Commutator  Braih. 
Being  90  per  cent,  pare  graphite,  It  inanrei  low 
reBlstaDce,noiparkIng  under  a  varying  load, ind 
longer  wear,  TLcre  ia  no  greasing  required. 
The  Fibre-Graphite  It  therefore  the  moat  ccc*- 
Domic  brush  on  the  market.     Scad  for  price  Uii. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5155  Wakefield  SI.,  Gertnantown,  PHIUDELPHU. 


s 


Gas  and 

Gasoline 
Engines 


are   hacked    by   a   bioad  guar- 
antee   that    absolutely   protects 
the  purcliaser  against  faults  or 
breakage    due   to   construction  or  material 
used.     Its  liberal   teiTfks  are  made  pi»ssible 
by  the  experience  of  years  which  have  es- 
tablished the  success  of  the  Olds'  patents. 

STATIONARY  ENGINES  -        2  to  100  H.  P. 

PORTABLE  ENGINES  .-  -  -    8  to    18  H.  P. 

Our  new  iUuslTated  catiUcg  will  be  sent  on  request 

OLDS  GASOLINE  ENGINE  WORKS 

252  R-iver  Street  -  -  -  Lansing.  Mich. 


BUY  YOUR  BOOKS 

l^OM  THS 

Eltctrlelin  Pub.  Co..  B 1 0  Marquatte  Bld|.,  Chlug*. 


Locations    for    Industries 

Erie  Railroad 
Chicago  to  New  York 

The  Ecie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
can  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address  

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  pflmpaiij;  ' 
21  Cortlandt  Street,  New  York 


SAMSON  TURBINE 

The  gates  on  the  SAM.SON  are  so  constructed  that  all  movable  parts  have 
a  maximum  wearing  surface;  furthermore,  the  material  used  in  their  con- 
struction is  of  the  finest.  These  two  points  assure  a  long  life  to  the  gate 
and  consequently  prevent  leakage. 

WRITE   DEPT.  D    FOR   CATALOG 


JAMES  LEFFEL  &  CO. 

SPRINGFIELD,  OHIO  U. 


8.  A. 
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Fort  Wayne  engine  driven  direct  current  gen- 
erators are  on  a  par  with  the  balance  of  our 
"Wood"  lighting  and  power  system  apparatus. 


For  continuous  performance  under  severe 
conditions  of  operation  or  for  every  day  service 
Type  MPL  generators  of  all  sizes  from  20 
to  800  kilowatts  give  unfailing  satisfaction. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

"r:?^":"  ONE  DOLLAR. 


receipt  of  pri 

No   technicalities. 


Substantially  bound   in  cloth. 


ELECTRICIAN  PUBUSBINQ  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


Good  Advice 


No.   1 

If  you  want  a  Direct  Current  Watt- 
meter that  can  be  depended  upon  to 
measure  low  loads  accurately  and  also 
maintain  an  absolutely  straight  line 
characteristic  throughout  its  entire  ca- 
pacity, try  the  latest  high  torque  Duncan 
meter.     It  is  also  correct    on    overloads. 


-Good  Advice  No.  2  Next  Week — 


Wrtte  tor  Bulletin  and  Prices 


Duflcafl  Electric  Mfg.  Company 


LAFAYETTE,  IND. 
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Fll\r  ■sT'^"' 

I    tlW  L   -  LINKS  (open  1 


FUSES 


TELEPHONE- 
ENCLOSED    - 

TUBULAR  LINE- 

TELEPHONE    FUSE    BLOCKS, 
FUSIBLE  LINKS  (For  Fire  Door») 
OUTLET  BOXES,  WIRE 
JOINTS,  FUSE  SOLDER  FLUX 
S*tiJ  for  Cmtmiopjt  So.  IS  illustrating  our  full  JIae  of  goods 
Eibibu  in  Electricity  Uldg..  St.  Louis 

CHICAGO  FUSE  WIRE  &  MFG.  CO. 

308  Dearborn  St.,  Chicago.  85S  Broadway,  New  York. 

Mutual  Life  BIdg,,  Buffalo. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Purposes,  Railway  Duet  Guards,  Wash«n 
and  Packings.    Patent  Insulating  Cleats. 


SLiXCFACTURED  BT 


THE  MRTAVEIT  liMUFACTUBIIIB  CO.  Wllmlngtoi.  9#. 

VULCANIZED  FIBRE 

Highest  grades  tor  electrical  iosulatioo  and  mecbanical  purpoMS,  in  sheet., 
tubes,  rod*  aad  special  shapes.     Catalogues  and  samples  00  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Pel. 

WIRES  ^GABLES 

HIGH-GRADE.  RUBBER-COVERED,  WEATHER-PROOP 

Magnet.  OFFICE,  Annunciator  Wire. 

HAZARD  MANUFACTURING  CO., 

GBNEHAL..OrFICE  AND  WORKB,  XEW  YOBK  OPPICB.  ChiCAOO  OmCI. 

W  llkcsbarre.  Pa.  50  Dev  St.         71  and  73  West  AdamsSt. 


STURTEVANT 


Fans.  Blowers.  Engines,  Motors.  Generating 
Sets.£conomlz3rs,  Exhaust  Heads.Mechanical 
Draft  Apparatus.  Forges,  Heating.  Ventilating 
and  Drying  Apparatus.  Industrial  Equipments 


B.  F.  STURTEVANT  CO. 

Boston.  Massachusetts 

Genercl  Office  end  Works.  Hyd«  Park,  Mtvss. 
New  York  PKIUdelphla  ChlcBLgo  London        'iol 


^Black  Diamond  File  Works  ^ 


JB«t.  ittes. 


Inc.  18»5. 


Special 

Prize 

Gold  Medal 

at  Atlanta, 

1895. 


J* 
J* 

^  OCK  UOOHM  ABE  ON  8AI,F.  l\  EVERV  liEADIHe  HAnDWAJBE  OF 
4rt  HTORE  IS  TaE  r.MTED  I4TATE8  AXD  Cl^SAOA.  J^ 

I   G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADEUPHIA,    PA.  YT 


National 
Electric  Company 

builders  of  higb-grade  Electrical  Machinery  for 
LianTINO,  POWER  aad  RAILWAY  SERVICE 


500  ;. .        .   iingine  Type  Alternator  Frame. 
General  5ales  Offices  and  Works  :    MILWAUKEE 


NEW  YORK:  135  Broadway 
CHICAOO:  Old  Colony  BuUding 
PHILAUeLPHIA:  1509  Land  Title  BIdg. 


PITTSBURG:  Qellatly  &  Co. 
CHARLESTON,  W.  VA.:  Ainew  Electric Ca. 
SEATTLE  &  1  Kllbourne  & 

SAN  FRANCISCO  /  Clark  Co. 


JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.   J. 


-  AGENCIES    AND    BRANCHES' 


Rtiir  Ink  Chicago  Clevsland  tan  Franclso*  Phllidelphla 


Vol  niV.      $3.00  Per  Amui.     S:£i  ^^^p:^:;^:;;!::^ 


CHICAGO,  JDLY30, 1904.         g.°.^!r.,u?.';,";r,SJ!rj',!     lO  Ceits  «  Copv.      No.  o 


IH/IDI     CV  INSULATED 

Jlwir^L.CiyV  WIRES  AND  CABLES. 

RUBBER.  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

'""R.^rnx'sbN""^-      7-/ie  Simplex  Electrical  Co., 

Monadnock  Block,  CHICAGO.  I  10  State  Street,  BOSTON,  MASS. 


rmm^"^- 


N.  1.  R. 


WESTERN   SELLING  AGENT. 

H.    R.    HIXSON, 

n*«Moii3diiock  Block,  CHICAGO 


iPN/> 


1889— Paris  Elxposition, 
Medal  for  Babber  Insulation. 

1893— 'IVorld's  Fair, 
Medal  for  Rubber  Insulation. 


TRADBHAHKr 


TKE  STAX1>AKI>  FOR 

RUBBFR  IIirSVLA.TION. 

Sole  Manufacturers  of 


illonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  *"«r  Wires. 
THE  OKONITE  CO.,  Ltd. 

T'SiTloSSlSe;.';.  f  "•''»9«»-        253  Broadway.  New  York.       &%'h'"o5"c?„T1";."''^  : 


g^^'""r^ 


INDIINA  RUBBER  AND  INSULATED  WIRE  CO.,  | 

MANUFACTURERS  OF 

Paraniie  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE.  | 

TELEPHONB,  TELEGRAPH  AND  FIRE  ALARM  CABLES.  I 

All  WIrss  are  tested  at  Factory.  JONESBOBO,  XSO,  ' 


National 

India 
Rabb«r  Co.'a 

RUBBER  COVERED 
OFFIOK  AND  FACTORY;  BRISTOL.  R.  t. 

CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Natlonml  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

S3  §ARcUY'sTRlEr.  "^^  °'''°*  ^'^  Factory.  TRENTON,  a  k 

"Climax"  "Advance" 

For  High-resLstance  Work.  For  Measuring  Instruments. 

SPECIAL   ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO.,  "a^^son  (Newark),  N  J 

TWO    YEAR.  COURSES  IN 

STEAM  AND  IKACHINEDESiGN 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


^>^^tXIBLE    Co!:«5fe, 


<♦ 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Cbelsea.  Mass.,  New  York.  Clilujo,  Sao  Fraadsco. 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.  Flashsr  Mfg.  Co. 

221  Fifth  Ave.,  Chicago, 


I  AND   IN 

I       APPLIED  ELECTRICITY. 

PRATT   INSTITUTE. 

BROOKLYN,  N.  Y. 
Writ*  for  C&ta.lotfus  and  Psrtlculkrs. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlnious  baking  at  180°  F. 
vlfl  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     •     •      Pittsburg,  Pa. 


THOUSANDS  IN  USE. 

Motors,  hi  h.  p.  to  100  h.  p. 

Uynamos.  1  k.  w.  to  75  k-  w. 

Hltlitst  Qiilllly.     ReucmbU  Price. 

THE  HOBART  ELECTRIC  MFG. CO. 

Tr.OY.  OHIO. 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Manliattan  Electrical  SuDPly  Co. 


SEW  YORK: 
32  Cortlandt  St. 


CHICAGO: 
188  Fifth  Ave. 


"SAFETY"  RUBBER  COVERED 

WIRE    AIMD   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
n/l.      B.     AUSTIN    &    OO.p 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WORKt:  Ityonne,  N.  1.  114-116  I.IBEBTir  STREET.  K.  Y. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


THE 

Hartford  Time  Switch 

A  mechanically  operated  switch,  which 
turns  lights  ON  and  OFF  at  such  hours 
as  the  user  desires  with  no  farther 
atteation  than  the  weekly  winding. 
Approved   Mufaulcally    aswell    as  Electrically 


Showltii?  double  doors,  Seth  Thomas  eigbt-ijar 
movement,  auxlljary  cnt-ouC,  aoxillarv  haod- 
trip,  and  switch  indicator.  ' 

For  cnntrolling  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  house  hall  lights,  motors,  batter- 
ies, bursjlar  alarms.  ::  10.  20,  35  and  50 
Amperes.  250  Volts.  1,  2  and  3  Poles. 
Coastill  us  resardioz  any  reqolremeats 

SEND    FOR     CATALOGUE 

The  Hartford  Time  Switch  Co. 

■♦40  Asylum  St.,  HARTFORD.  CONN.,  U,S.A. 

New  York  Cllj : 

A.  Rail  Btrry,  97-!i9-l01  Wmren  SliMI 

L.odoa,  Eogllnd: 

Vtrllyi,  IM.,  31,  Kinj  Street,  CoienI  Gordeo,  S.  W. 


WESTIIN  Electrical  IngtamBnt  Co., 

**  ■■■■^lir  Waverly  Park,    NEWARK,    N.  J. 


THE  WESTON  STANDARD  PORTABLE 

DIRECT  READING 
Voltmeters  and  Wattmeters 

Alternatlns  ani  Direct  Carreat  Girciiitii 

Are  the  only  standard  portable  instnimenta  of 
the  type  deserving  this  name. 
Write  for  Circular  and  Price  List. 


IVeaton  Standard  Portable  Dfrect- 
VMmAlnf  Voltmeter  ror  Altemat- 
lar  and  Direct  -  Cnrrent  Ctrcaita. 


BERLIN^  European-  Weston    Electrical    Instrument 

Ritterstrasse  No.  88. 
LONDON— Elliott  Bros.,  Century  Works,  Lewisham. 
PARIS.  FRANCE-E.  H.  Cadiot,  12  Rue  St.  Georges. 
NEW  YORK  OFFICE-74  Cortlandt  St. 


Co.  I 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


■••  V«tk 


Chicago 


-AGENCIES    ANB    BRANCHEt 

Cleveland  tin  Franclico  Phllidst^lilt 
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Direct  and  Alternating 
Current  Apparatus 


Alternators  in  Units  up  to  10,000  k.  w. 


Complete  Electric  Equipment 
for 

Street  Railway  and  Power  Plants 


100  K.  W.  Bullock  Qcneratar  witb  Direct-Connected  Exciter 


Bullock  Motors  for  Machine  Tools 


Allis=Chaliners  Corliss  Engines 


For  All  Power  Purposes 

Built  in  Sizes  from  25  h.  p.  up 


Engines  for  Lighting  and  Power 


Hydraulic  Turbines 


Don't  fail  to  see  our  three . 
Exhibits  at  St.  Louis 

They  are  the  talk  of 
the  Exposition 


Allis-ChalDiers  Vertical  Cross  Compound 
Direct-Coupled  Engine 


■/O  vj u.y....'^i 


^^tUUL 


Canadian  Representatives:  Allis-Chalmers-Bullock,  Ltd.,  Montreal 


July  30,  1904 
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TheElectrig  StoraceBatteryCo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


PncADELrni.- , 
and  I9th  St. 


"Cbloribe  Hccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,   etc. 

PBICE   LISTS   AND   DtSCHlPTIVE   BULLETINS   FORWARDED   UPON   REQUEST. 


SALES     OFFICES: 


New  York. 
100  Broadway. 


Post  ON. 
60  Slate  St. 


Chicago. 
Jlarquette  Bldg. 


St.  Louis.  San  Fkakcisco,         Cleveland,  Canada,  Havama,  Cttba-, 

"Wainwright  Bldg.  Rialto  Bldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood.  Manager 

Electric  Co.,  Ltd.  Toronto  34  Kinpedrado  St. 


TYPEB, 


SCHEEFFER  INTEGRATING 
WATTMETER 


Type  E  for  Alternating  Current 


Type  F  for  Direct  Current  Circuits 


DUST  AND  BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


ALTERMATIMa  CURREMT. 


DIAMOND  METER  COMPANY, 

PEORIA,  ILL.,  «      -  -  -  -  U.S.A. 


DIRECT  CURRENT. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OVTLBT  AND  JlENCTIOIf  BOXES, 
ISIVITCHBOABDS,   PAHTEIi    BOARDS,   SYTITCHES,   ETC. 

U-ri^Jk,     NK>A/    'VORiC. 


CARBONS 

CONSUMERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A, 
Carbons  of  all  kinds  and -for  all  purposes. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


IVII^AIMY,  In. 

ARTISANS  IN  PLATINUM 


408-4 1 0-4 12-4 1 4  N.  J.  R.  R.  AVE. 


NEWARK,  N.J. 


New  York   Office:    120    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..— 

Akron  Electrical  Mfg  Co 13 

Allen  Company,  L.  B 11 

Allis-Chalmers  Company 2 

American  Battery  Co 10 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 9 

Amer.  District  Steam  Co U 

Amer.  Elec.  Fuse  Co 20 

Amer.  Electrical  Heater  Co..  11 

Amer.  EL  Telephone  Co 14 

American  Electrical  Works. .11 
Arnold  Elec.  Power  Station 

Co 13 

Automatic  Electric  Co 15 

Babcock  it  Wilcox  Co -- 

Bain,  For^e U 

Baker  A  Company 3 

Baker  it  Co.,  W.  E 13 

Barnett Company, G.  A  H....20 
Beardslee  Chandelier  Mfg.Co.— 

Berlhold  it  Jennings 16 

Big  Four  Route — 

BissellUo.,The  F o 

Bossert  Electric  Construction 

Co 3 

Brooks,  HallL 16 

Bryan-Marsh  Co.... — 

Bryan,  Wm.H 13 

Buckeye  Electric  Co — 

BuUock  Elec.  Mfg.  Co 5 

Butterfield,  J.  F 13 

ByUesby  ACo.,  H.  M 13 

Central  Electric  Co — 

Cent.  Stat.  Improvement  Co..  12 

Central  Tel.  &  El.  Co 14 

Century  Electric  Co 7 

ChlcagoDie  A  Electric  Co....  5 


Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  it  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 10 

Columbia  Incand.  Lamp  Co..— 

Columbia  Mfg.  Co 17 

Columbus  Storage  Bat'ry  Co. — 

Consumers  Carbon  Co. ... 3 

Continuous  Rail  Joint  Com- 
pany of  America 13 

Coolidge  Co. .  Marshall  H — 

Cope,  T.  J 7 

Crawfordsville Electric  Co..— 

Crescent  Co — 

Crescent  Ins.  Wire  it  Cbl.  Co.  1 
Crocker- Wheeler  Companj'.'. .  I 

Crouse-Hinds  Co 10 

Cutler-Hammer  Mfg.  Co 5 

Cutter  Elec.  it  Mfg.  Company  i 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  it  Chem.Wks.  8 

Diamond  Meter  Company 3 

Dielectric  Manufacturing  Co.  7 

Directory  of  Engineers 13 

Dixon  Crucible  Co.,  Joseph..  8 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 19 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.  ConTT>any 20 

Edwards  it  Co — 

Egan,  J.  J 7 

Electrical  Eugineerlnstitute.— 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company ...  19 
ErieRy S 

FarlesMfg.Co 4 


"For Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works,  Inc.. 19 
Vosloria  Incand.  Lamp  Co. ..— 

Fowler.  John  H 17 

Fowler-Jacobs  Company 17 

General  Electric  Co 9 

General  EngineeringCo.,The  13 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co  —  — 
Gould  Storage  Battery  Co....  6 
Gt.  West.Smelt.it  Refining  Co.- 
Green  Fuel  Economizer  Co..  8 
Gregory  Electric  Company ...  13 

Hallberg.  J.  H 13 

Haller  Machine  Co — 

Hart  Mfg.  Co 11 

Hartford    Steam    Boiler    In- 
spection it  Insurance  Co — 

Hartford  Time  Switch  Co....  1 
Hazard  Manufacturing  Co.-.— 
Highland  Park  College.  ...  11 
Hobart  Elec.  Mfg.  Company.  1 

Hoffman,  G.W 12 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Co — 

Hornaday  <t  Co. .  J.  P 13 

Humphrey,  Heary  H 13 

Hunt  it  Co..  Kobt.  W 13 

Illinois  Central  Ry 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  it  Ins.  W.  Co....  1 
India  Rubber  &  Gulta  Percna, 

Insulating  Company — 

International  Elec.  JleterCo  12 


International  Tel.  Mfg.  Co...  14 

Jackson,  D.  C.  &  W.  B 13 

Jeffrey  Manufacturing  Co  —  8 
Jewell  Electrical  Inst.  Co.... — 
Johns-ManvtlleCo.,H.  W 7 

Kartavert  Jlanufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 15, 17 

Kester  Elec,  Mfg.  Co 12 

Klein  &  Sons,  Mathias U 

Kohler  Brothers 13 

Kublman  Electric  Co 1 

La  Rocbe  Co.,  F.  A — 

Leather  Preserv.  M.  Corp —  8 

Leffel  &  Co. ,  James 8 

Lindsley  Brothers  Company..  17 
Loud's  Sons  Co. ,  H.  M — 

Machado  &  Roller  — 

Maltby  Lumber  Company....  17 

Manhattan  El.  Supply  Co 1 

Manross,  F.  N. — 

Marinette  Gas  Engine  Co 8 

Matthews  &  Bros. ,  W.  N U 

McLennan  A  Company^;  K..  ..10 

Mechanical  Appliance  Co 7 

Mica  Insulator  Company — 

Michigan  College  of  Mines.  .11 

Minnesota  Electric  Co 15 

Sliscellaneous  Advs 12 

Jlonon  Railroad 12 

Moon  Mfg.  Co.,  The — 

Morrison  Lbr.  Co.,  J.  W 16 

Mueller  Company,  William. .16 
Munsell  ACo.,  Eugene 10 


National  Electric  Co 

National  India  Rubber  Co. . 


B'or    Ol.^s»i:flec3.    laadessc    of    -^Vd.'veirtljsei^^eu.'tfS 


New  England  Butt  Co 17 

Newgard  &  Co. ,  Henry 11 

New  York  Cent-  Ry 17 

New  York  Ins.  Wire  Co 11 

Northern  Elect'I  Mfg.  Co....  10 

Northern  Pacific  Ry 16 

Norton  Elect'I  Instrument  Co.— 

Okonite  Co.,  The 1 

Olds  Gasoline  Engine  Works.  8 

Pacific  Coast  Pole  Co 17 

Page  A  Hill  Co 16 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  A  Eefl.  Co..— 

Pass  A  Seymour,  Inc — 

Pennsylvania  Railroad..;...  13 

Phelan.  D.  W 16 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.  ..11 

Phoenix  Glass  Co — 

Phosphor-Bronze  S.  Co 8 

Pignolet.L.  M 10 

Pittsburg  A  L.  S.  Iron  Co....l7 

Plume  A  Atwood  Mfg.  Co 4 

Porter  Cedar  Company 16 

Pratt  Institute 1 

Relsinger,  Hugo 7 

Reynolds  El.  Flasher  Mfg.Co.  1 

Roebling'sSons  Co.,  J.  A 1 

Buebel-Schwedtmann- Wells.. 13 

Safety  Ins.  Wire  A  Cable  Co. .  1 

Sargent  A  Liindy — 

Scbott,  W.  H ■ 13 

Seaman,  J.  H 5 

Seaman  A  Co.,  W.  S 14 

Simplex  Electrical  Co.. The..  I 
Simplex  Elec.  Heating  Co....  10 

Speer" Carbon  Co.... — 

Sprague  Electric  Company . .  .20 
Squire  Electric  Co — 

See    Tc*eL&&    6tf. 


Standard  Elec.  Mfg.  Co Ip 

Standard  Underg.  Cable  Co...  .— 
Standard  Vitrified  ConduitCol4 

Stanley  Instrument  Co 5 

Stanton.  LeRoy  W 13 

State  Univ.  of  Iowa ii 

Sterling  A  Son,  W.  C 16 

Sterling  Electrical  Mfg.Co...  — 

Sterling  Varnish  Co..  The I 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...20 

Tbompson,  S.  E ~ 

Torrey  Cedar  Company 16 

Trumbull  Elec.  Co — 

Union  Electric  Mfg.  e!o — 


Valentine-Clark  Co..  The — 

Vulcanized  Fibre  Company.. 20 

Wabash  Railroad I5 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company 12 

Warren  Elec.  Mfg.  Co 20 

Wesco  Supply  Co lo  " 

Western  Electric  Company...  4 

Western  El.  Supply  Co — 

Western  Lumber  A  Pole  Co..  ic 
Westinghouse      Electric     A 

Manufacturing  Co is 

Weston  Electrical  Inst.  Co   ,    i 

Wilmerding.  C.  K...". - 

Wisconsin  Central  Ry i: 

Woolley  Fdy.  A  Mach.  \Vks..  » 
Worcester  Coirpany.  C.  H....16 

Yesbera  SI  fg.  Co i."> 

Yost  EJectrlc  Mfg.  Co U 
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REMEiMBER     THE      NAME     AND     BUY     THE    BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING    RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITS  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


Sheet  Brass,  mi  Tompan 

Brass  and  Bronze  Drill  Rods 

Brass    and    Copper    Wire 

German  Silver  Sheet  and  Rod 
Brazed  and  Seamless  Tubing 


I 

t  Fetfmla    Rfanrl    Ooupmr  Rivet*  and  Burrm 

I  K.agie  arana  ^,^^  f,c«<ci.oon  «n» 

t  "g^aaa    aUMWSf    ^^„  riopad  and  Walmr  Cloamt 


I    Brass  and  Iron  Jack  Chain,  Brass  Safety  Dhafn,  EtCm   \ 

JCalaloguaa  on  Appllcaflon 
THE  PLUME  &  AT  WOOD  MFG.  CO. 

Mam  York  Boalon  San  Ffanclaco  Chicago     g 

-  1 1 1  ^mm  llll^illi™       111^      III  illl  **mJ 


LMom  York 
**t  -M-  III  «■  ^» 


Direct  Current 


Generators  and  Motors 


Western  Electric  Company 


CHICAGO 


NEW   YORK 


Other  Large  Cities 

Space  17  Electricity  Building,  Louisiana  Purchase  Exposition 


FAMES 

FIXTURES 


Shades 

Brackets. 

Clusters 

Porta^bles 

Ca^nopies 

Chandeliers 

Nozzles 

Fittings 

Ca^stings 


a.re  UNIVERSALLY 
USED 

^  Catalog  Mailed  on  Application 

PARIES  MFG.  CO. 

DECATUR,  ILL. 


Crocker-Wheeler.     Brown,  Boverl. 

By  arrangement  with  the  celebrated 
electrical  engineers.  Brown,  Boveri 
&  Cie.  of  Baden,  Switzerland,  the 
Crocker  -  Wheeler  Company  has 
secured  their  alternating  current 
designs,  patents  and  rights  to  man- 
ufacture in  America,  and  has  re- 
tained them  as  consultingengineers. 

Crocker- Wheeler  Company  is  now 
putting  on  the  market  alternating 
current  generators,  transformers 
and  accessories  of  the  most  per- 
fect design  and  construction, 
adapted  to  American  practice. 
Opportunities  to  bid  on  this  appa- 
rtus  are  invited. 


July  30,   1904 
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jj  Actual  Size.    Patented. 


GROWN  CORD  ADJUSTER 

BEST  AND  SIMPLEST.  MADE  OF  HARD  RUBBER. 

No  Slip,  No  Abrasion,  No  Removing  socket,  Easily  attached 

Price  $4.00  Per  Hundred.    Liberal  Discpunt  to  the  Trade. 

Sample  Free. 
J.  H.  SEAMAN,  I  75  Dearborn  St.,  Chicagp 


Security  Conduit  Rods 


-^ — ^y" 


Experience  develops  that  the  best  coupling  is  the  one  jointed  the  easiest  and  quickest  and  which 
holds  the  rods  firmly  together  without  slack  and  without  danger  of  separation  in  the  duct,  and  which 
easily  uncouples  when  removing 

These  rods  are  easily  handled  in  manholes-,  quickly  jointed  and  unjointed.  and  will  sta^d  abuse 
The  couplings  lock  together  rigidly,  so  rods  will  not  buckle  under  pressure  nor  bind  against  conduit 
wails.     There  is  no  slack  between  rods. 

Prices,  36  inches,  each  So  50      4S  inches,  each  $o.6o     Seod  for  catalogs  on  Security  specialties. 

The  F.  BissELL  Company 

Manufacturers  and  Jobbers  of 
ELECTRICAL     GOODS 

226-238-230  HURON  STREET 

Toledo.  0- 


DO  YOU  WANT  THE  BEST? 

Then  ALWAYS  buy 

THE   MAXSTADT  PATENT  JOINT 

Manufactured  and  sold  by  the  owners  of  the  Maxstadt  Patent  No.  655,905. 
This  is  Ihe  t>est  Joint  on  the  mirket  and  ^ves  entire  satisfaction  wherever  used. 

No.  8S2  represents  the  Joint  ready  for  use. 

Patented  August  14, 1900,  in  the  United  States  and  Foreign  Countries, 


No.  882. 
No.  884  represents  the  Joint,  twisted,  complete  on  the  line. 


These  Joints  are  furnished  in  copper  for  copper  wire  and  In  tinned  steel  for  galvanized  Iron 
wire.    Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLE  OWNERS  OP  THE  MAXSTADT  PATENT  IMPROVED  AMERICAN  JOINT. 

87-91    West  Lake  Street, 
CHICAGO,  ILL. 


CHICAGO  DIE  &  ELECTRIC  COMPANY, 


Bullock  Electric  Manofacturing  Co. 


CINCINNATI,  OHIO,  U.  S.  A. 


Type  N  Eullocit  open  Motor 

Especially  adapted  for  driving 
machinery  requiring  variable 
speeds  using  the  BULLOCK 
Multiple    Voltage    System. 


STANLEY  RECORDING  WATTMETERS 

FOR     ALTERNATING     CURRENT     CIRCUITS 

BAl-AIMOED       THRUST 

NO  JEWCt  WEAR  FROM  HAMMER  OR  SIDE  THRUST.       CLASS  OR   METAL   COVERS-SECOND  ALONE  TO  THE 

^      STANLEY    MAGNETIC    SUSPENSION    WATTMETERS 

Send  for  Bulletins  and  Information  About  Meters  to ^— — — 

S-rANUKY     IIMS'TRUIVIEN'r    CO.,    Orea-t    Barring-ton,   IVIass.,   U.  8.  A. 


EDBOPEAN  OFFICE,  23  BOULEVIRD  DES  ITALIENS.  PARIS.  FBANCE. 


IlLES  IGEXTS I 

Mtiaonpl.  Kansai.  Arkansaf, 

FRARK   ADAMS   ElECTKIC  COHPART, 

St.  Lonls. 


Colorado,  Idaho,  Hontana,  Wyoming,  New 

Mexico.  Utah. 

HEHDBIE-BOLTHOFF  MFG.  A!«D  SDPPLT  CO., 

San  FranelBco. 


California,  '  Oregon,  Washington,    Heraia. 

Arizona. 

BIOOKS-FOLLIS  ELECTRIC  CORP. 

San  Francisco. 


Mexico, 

riCTOB  H.  BBASCBl  i  COMFIHT, 

Hexleo  City. 
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^ 
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f 

Complete                     Railway  Line  and  Regulating 
Storage                       Isolated  and  Train  Lighting 
Battery                        Central  Lighting  and  Power 
Plants                          Electric  Vehicle  and  Telephone 

aOULD   COUNTER  B.  M.  P.  BOOSTER  SYSTEMS 

NEW  YORK,  1  W.  34th  Street.                                                               'WOPK'^  •        DFPFW       N       V 
Sales                  (    BOSTON,  8P  state  street.                                                                          WUK^^  .        UtKKW,     1>.     Y. 
Offices  ")   CHICAGO,  The  "Rookery."                                                                                                   R,,ll»tinc 
^  SAN    FRANCISCO,    Century    Electric    Co.                                                                        t>UllClIll». 

(!loul& 

CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AdJiiMters,    Cord. 

Crescent  Co. 

Incaiides.  EI.  Lt.   .Mani|».  Co. 
Atliaaters,  Inc.  Lamps. 

Inc.  El.  Lt.  JIanlpulalor  Co. 
Anchors   (Tel.  &  Tel.) 

Mallbews  A  lire.  \V.  N. 

Crouse-Hintis  Co. 
Annanclators. 

Ceuiral  Electric  Co. 

EJuards  A  Company. 

Electric  Appliance  tJ^o. 

Manbaltaii  EleC.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries  and  Jars. 

IJls^eUCo..The  !•'. 

Central  Electric  Co. 

Columbus  Storage  Battery  Co, 

Edison  Mfg.  Co. 

Edwards  A  Companv. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

wv.'^crt  Suiiply  Co. 

Western  Eieeirlc  Co. 

Western  Elec.  Supply  Co. 
BellM.    Bazzers,   E^tc. 

Central  Electric  Co. 

Edwards  \  Co. 

Electric  Appliance  Co. 

Manbattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  DrcMHlntc. 

Uixon  Crucible  Co..  .los. 

Leather  Preserver  Mfg.  Corp. 
Beltlne;. 

Leather  Preserver  Mfg.  Corp 
Blowers. 

Sturtevant  Co.,  B.  F. 
Boiler  Compounds. 

Dearborn  Drug  A.  Cbem  Wks. 
Boilers. 

Allls-Chalmers  Company. 

Habcock  A  Wilcox  Co. 
nooks.    Electrical. 

Electrician  Publisbins  t'O- 
Bootbs,   Telephone. 

f^eaman  A  Co..  W.  S. 

YesDera  Mfg.  Co. 
BracketH, 

l-aries  Mfg.  Co. 
Ilrnslies. 

Central  Electric  Co. 

Hobart  Elec.  .Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Spf-er  Carbon  Co. 

'.VesterD  Electric  Company. 
Cnlile   Hanffera. 

Hl^sell  Co..  U.  K. 

Western  Electric  Co. 
Cables  (See  wires  and  Cables) 
Canopies. 

Furk->  Mfg.  Co. 
Carbons,    Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  AppUanceCo. 

Belslnger.  Huko. 

.Sneer  Carbon  Co. 

Wesco  Supply  Co. 

Western  Elec.  Supply  Co. 
Castings. 

Eurii-.  Mfg.  Co. 

New  England  liutl  Co. 

Naiional  Electric  Co. 
Chains. 

.Jeffrey  Mfg.  Co. 
Chundellerit. 

Karles  Mfg.  Co. 
Circuit   Breakers. 

Culler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  MfK.  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

I,:i  UocheCo  .  F.  A. 

nnloii  Electric  Mfg.  Co. 

Wesit-rn  Electric  Company. 

Wesilnghouse  El.  A  Mfg.  Co. 
CliiMtertt. 

l-aries  Mfg.  Co. 
Clotches.     Electrical 
and    Mecbanlcal. 

.\kroii  Electric;il  Mfg.  Co. 
Coal    and    Aslien    Iland- 
llnK  Mnohlnerr* 

Jeffrey  M^g.  Co. 
Colls  and  MaicnetH. 

Western  Electric  Co. 


Commatator  Componnd 

Allen  Co..  L.  B. 
Egan,  J.  J. 
McLennan  A  Co..  K. 

Cominutulor  Troingr  De- 
vice. 

Akron  Electrical  Mfg.  Co. 

Conduit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Sprague  Electric  Co. 
Standard  Vltrltied  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    iLnd    Elec- 
tric  Lierbt  Plants. 

Allis-Chalmers  ('ompanv. 

Bullock  El.  Mfg.  Co. 

Crocker-Wheeler  Co. 

Fl.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

National  Electric  Co. 

Xortbern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Controllers,  Crane. 

Amer.  Elec.  Fuse  Co. 
CrOHs-Arms,     Pins     and 

Brackets. 

Berihold  A  Jennings. 

Central  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elec.  Supply  Co. 


F03f 


Hornaday,  J.  P.  A  Co. 

Humphrey.  Henry  H. 

Hunt  A  Co..  Robt.  W. 

Jackson,  U.  C.  A  W.  B. 

Kohler  Brothers. 

Newgard  A  Co..  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Schvvedtman,  Wells. 

Sargent  A  Lundy. 

Scholt,  W.  H. 

Squire  Electric  Co. 

Stanton.  LeRoy  W. 

Wilmerding.  C.  H. 
electrical   instruments. 
(Recording  and  Testing.) 

i{isseUCo..The  F. 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Ina 

General  Flectric  Co. 

General  Inc.  Arc  Light  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Pignolet,  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weslou  Electrical  Inst.  Co. 
l^leetro-Platini?  Slach'y 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
tilagrinesr  Gas  and  Gaso- 
line. 

Allis-Cbalmers  Company. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  Mach.  Wks. 
Engines,   Steam. 

AUls-Chalmers  Company. 

Dustin  Co.,  Chas.  E. 

Sturtevant  Co.,  B.  Fr' 
Fans    and    Kan    Motors. 

Central  Electric  Co. 

Crocker.Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

W^estinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co..  G.  A  H. 
Fittings. 

Faries  Mfg.  Co. 
Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 
Flashers. 

Bissell  Co..  The  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forses. 

Sturtevant  Co.,  B.  P. 
Fuses  and  Fuse  'Wire. 

Am(  r.  Elec.  Fuse  Co. 

BlssellCo..  The  F. 

Central  Electric  Co. 

Central  Tel.  &  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  \V.  Fuse  Company. 

Electric  Appliance  Co. 

.lohns-ManvlUeCo..  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co". 
Globes,    Reflectors    and 

Shades. 

Fostorla  Incan.  LampCo. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardridge  Shade  A  Red.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co.,  Joa. 

Holmes  Flbrc-Graphlte  Co. 


Cut-Outs  and  Switches. 

BissellCo..  The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hinds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
tt.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
La  Roche  Co..  F.  A. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 

Allis-Chalmers  Companv. 

BisseU  Co..  The  F. 

Bullock  Elec.  Mfg.  Co. 

(Central  Electric  Co. 

Century  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker-Wheeler  Co. 

Dustin  Co.,  Chas.  E. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregory'  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.Co. 

Sprague  Electric  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Economlxers,    Fael. 

Green  Fuel  Economizer  Co. 
Electric    Heatlnff  Appl. 

American  Elec.  Heater  Co. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric    Rallvrays. 

Crocker-Wheeler  Co. 

General  Electric  Co! 

Sprague  Electric  Co. 

Westingho'use  El,  A  Mfg.  Co. 

Electrical  and  Mechan- 
ical Engineers. 

Arnold  Elec.  Power  Stafn  Co. 
Baktr  A  Co..  \V.  E. 
Brvan,  Wm.  H. 
Butienield.  J.  F. 
Byllesby  A  Co..  H.  M. 
General  Engineering Co,.The. 
ITallberg.  .T.  H. 


Heatiner    (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventilat- 
.  lag-    Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamps, 

Incandesent    Electric    Light 
Manipulator  Co. 

Inspection  &  Insurance 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. 
lusalatine:  Machinery. 

New  England  Butt  Co. 
Insulators  and  Insulat- 
ing  Materials. 

Akron  Electrical  Jlfg.  Co. 

American   Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  W^ire  Co. 

Johns-ManviUe  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  ludia  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Junction   Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Manhattan   Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supplv  Co. 

Westinsthouse  EI.  &  Mfg.  Co. 
Lamps,  Incandescent. 

BlssellCo.,  TheF. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamji  Dept. 

Electric  Appliance  Co. 

Fostorla  Incand.  LampCo. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

AVestern  Elec.  Supply  Co. 
Lamps,     Incandescent— 

Replacers  <&  Cleaners. 

Inc.  EI.  Lt.  Manipulator  Co. 
Letters.    Metal. 

Haller  Machine  Co. 
LlKhtnlnfiT  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

M  Innesoia  Electric  Co. 

Western  Electric  Co. 
Llnenten^s   Climbers. 

Klein  A  Sons,  Mathias. 
Magnet  Wires. 

(See  Wires  and  Cables.) 

Mechanical   Draft. 

Sturtevant  Co..  B.  F. 
Mica. 

Chicago  Mica  Co.    * 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
Mining  Apparntns.Elec. 

AllU-Chalmers  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrev  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 


Nippers   and   Pliers. 

Klein  A  Sons,  Mathias. 
Nozzles. 

Faries  Mfg.  Co. 
Paints. 

Dielectric  Mfg.  Co. 
i'liteut    Attorneys. 

Bain.  Foree. 
Pbonphor    Bronze. 

Phosphor  Bronze Sm.  Co. Ltd. 
Platinum,     \%'  i  x'e     and 

Sheet. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Jlfg.  Co. 

Coolidge  Co.,  Marshall  H. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Louds  Sons  Co.,  H.  M. 

Maltby  Lumber  Co. 

Jlorrison  Lbr.  Co.,  J.  W. 

MueUer  Company,  William. 

Pacific  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan.  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son.  W.  C. 

Thompson,  S.  E. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Western  Lumber  A  Pole  Co. 

Worcester  Co.,  C.  H. 
Polish    caietal>. 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Faries  Mfg.  Co. 
Power   Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-Windlng— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Rodst  Conduit. 

Cope.  T.  J, 
Schools  and   Colleges. 

Electrical  Engineer  Inst. 

Highland  Park  Colley;e 

Michigan  College  of  Mines. 

Pratt  Institute. 

Stale  Univ.  of  Iowa. 
Second-Hanil  Mach*y. 

liissell  Co  .  The  F. 

Cent.  Stat.  Improvement  Co. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades,  Lamp. 

Faries  Mfg.  Co. 
Sheet    Brass    A   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Signs.  Electric. 

Haller  Machine  Co. 
Sockets  &  Receptacles. 

Pass  A  Sevmour. 

Yost  l':iec.  Mfg.  Co. 
Soldering    Sticks,    Salts 

and    Paste. 

AlUn  Co.,  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speaking    Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

AVestern  Electric  Co. 

Wester    Elec.  Supply  Co. 

Specialties.   Elertrical 
Mfrs.  and  Designers. 

Haller  Machine  Co. 


A.ci'veirtlseJtxi.eja.'ts    ®e©    r»^fi:^ 


Speed   Indicators. 

Weston  Electrical  Inst.  Co. 
Storage   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Eleo. 

Bissell  Co.,  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co, 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

S  TV  iteh  boards. 

Bissell  Co..  The  F. 

Crouse-Hinds  Co, 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 
Auiomfctic  Electric  Co. " 
BlssellCo.,  TheF. 
Central  Electric  Co. 
Central  Tel.  A  El.  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manbattan  Elec.  Supply  Co. 
Moon  Mfg.  Co..  The. 
Stromberg-CarlsonTel.  M.Co. 
Wesco  Supply  Co. 
W^estern  Electric  Co. 
Western  Elec.  Supply  Co. 

Time  Switches. 

Bissell  Co  .  The  F. 

Hartford  Time  Switch  Co. 
Tools. 

Klein  A  Sons,  Mathias. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Works.  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westsrn  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Tracks,  Electric   Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Turbines,    Steam. 

AHis-Chalmers  Co. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 

Turbine    Water  Wlieels 

Leffel  A  Co.,  Jas. 
Varnishes. 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 

Vulcanised  Fibre. 

Vulcanized  Fibre  Co. 

Wires  &  Cables— Hag- 
net  Wires. 

American  Electrical  Works. 
Bissell  Co.,  The  P. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescentlns.WlreACble .  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  WlreCc 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebllng's  Sons  Co..  ,L  A. 
Safety  Ins.  Wire  A  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 

3. 
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"  EI-EOTRA  "        HIOMES-r       ORX 

kDE        IMIJEI3IMB 

>ERO 

0 ARBO  N3 

BEST  LIGHT                            ^^^^^ 

LONGEST  LIFE 

STEADIEST  LIGHT     C^^^^^B 

LEAST 

DUST 

■TRADE    MARK- 
REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE    they    cannot  be    equaled    in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      in    proportion    to    the    current   consumed. 

HUGO  REISINGER,  Sole  Importer,       -       - 

1  1   Broadway,  NEW  YORK. 

J.J.CGAN'S       jJW^ 

CQMPWNP.         ^^  j 


i    I.  EGAN'S  "ACME"  COMMUTATOR  COMPOUND 

absolutely  Drevenca  ,parklng  orcuttinp.    One  stick  of 
"Acme"  is  eqaal  to  one  gallon  of  oil  for  lubricating 
commutatoi?.    Free  Sample.    AGENTS  WANTED. 
Wc  oer  Stick.        t5  00  per  doz. 

J.J.  Ejan  Sile  Mt;..  317  Anstin  Ave,  Tel.  Polk,  1779  Ctilcaio 


Cope's   Patent    Quick   Coupling    Conduit    Rod 

ReoieiD.t>cr  these  rods  have  ao  lost 
motioD. 

These 'Couplings  are  ot  Steel  and 
are  oiade  in  the  best  possible  maQner. 


Write  lor  li&l  of  persons  using  rnese 
rods— 26,000 sold  since  May  1902.   Made 
I Jltl'and  4  fl.  lengths. 
Price,  3  It.  75  cents.  4  ft- 85  cents. 
Patented  Febrnary  34,  1903. 


CO! 


324a  larth  Fifteenth  Street 


PHILADELPHm,  PA. 


jb  you  <AJa>i^  a^^v^all  mol^y 


\A/.    D.    PAIIMX. 

A  PERMANENT  INSULATING  PROTECnON  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proofing,  black  paint.  An  elastic  anti-rust  coat> 
Sng.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  for  "Data  on  Iniulatln;  Materials." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


PROFIT  &  LOSS 

TWO  SUMS  IN  ADDITION 

$$$  $$$$ 


SAFETY^ 

TO"PERS0N«HDl 
PROPERTY 

FREEDOM  I 

FKOM  accident; 

UNINTER- 
RUPTED 
SERVICE 


44 


NOARKFUSES 

DO  NOT  ARC-BUT  INDICATE 

Afford  absolute  safety  as 
Protective  Devices,  and 
FREEDOM  FROM  ALL 

FIRE  HAZARD 


SECOND     SVIVI 


LOSS 


( DANGEKOUS  FIRES) 
)  ACCIDENTS     ( 
"  )  OBSTRUCTION  OF  (  — 
(BVSINESS.ETC.    ) 

WRITE  fOR  COMPLETE  5ET  "NOARK"  FUSE  E\IUniN5&  LINE  MATEBIAL  INSULATION  CATALOG 

H.  W.  JOHNS-MANVILLE  CO. 


100  William  St.,   New  York 


MILWAUKEE 
CHICAGO 
ST.  LOUIS 


BOSTON 

PHILADELPHIA 

PITTSBURG 


CLEVELAND 
NEW  ORLEANS 
LONDON 


DO  NOT  DELAY  rrir 


Pillsbury  A.  C.  Ceiling  Fans 

They  will  stir  more  air  than  any  other 
alternating;  current  Ceiling;  Fan  on  the  market. 
THE  PRICE  IS  RIGHT. 


MiNUFACTURED 
BY 


CENTURY  ELECTRIC  CO. 


IOOr-9-ll  LOCUST  STREET, 


mm 


ST.     LOUIS,    MO. 
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BOILER^WATERS  CORRECTED 

and   prcven 


to  remove   and   prevent  scale   and   to  stop  corrosion.     DEARBORN  TREATMENT  does   the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


•H       KOG4k«a,     ^i-sslden^ 


Telephone:  Harrison  3030  and  3931. 


Dixon's 

Pure  Flake 

GrapHite 


'The  Perfect  Solid  Lubricant,' 

saves  shut-downs  and  repairs 

due  to  imperfect  lubrication. 

Booklet  125C  and  sample  upon  request. 


JOSEPH    DIXON    CRUCIULE  Ll),  JERSEY   CITY,  N.  J. 


JEFFREYsLMCBiraY 


FOR  CATALOGUE, 

ADDRB53 

THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


BEST  OH  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

RBaULATION  AND  ECONOMY 
OP      FUEL     UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Tbea  compare  It  with  some  Qms  Engine 
baud  books  that  cost  $1.00. 


Wooliey 
Foundry  &  NIach.  Works 

Box  400,  AndarmoHf  ind. 
U,  S.  A. 


REG.TRflDE  MARKS 


The  Phosphor  Bronze  SmeltingCo.[imited, 
2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS,WIRE,RODS,  SHEETS,  ETC. 
—  DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 
OR  I  G.INAL  AND  Sole:  Makers  in  the'U.S. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


If  the  Irvsta.lla.tion  of  a. 


OREENS  ECONOMIZER 


Were  long  an  expense,  theo  you  would 
be  justified  in  deliberating,  but  under 
ordinary  conditions,  depending  largely 
upon  coal  cost,  it  soon  pays  for  itself 
by  utili7-ing  waste  gases.  Electric 
light  and  poVer  plants  find  it  a 
paying  investment  outside  of  the  lo  to 
20^  saving  on  coal  bill.  Ask  for  ex- 
planation through  our  experts,  also 
for  booklet,  both  free. 


"Qhe  Green  Fuel   £con.oiTiizer  Co. 


Mo.tfea.wan,  N.   Y. 


~/'ole  Manufacturers  in  the  \/.  J". 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  QAS  OR  0\SOLINB  ENQINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan- American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belttd 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

CHICAOO  HBiatfTS,  ILL.   ' 

AGENCIKS  : 
Keystone  Engineering  Co.,  Farmer's  ba..k  Bulg..  i'litsburp.  Pa. 

Strong,  Carlisle  .t  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland,  Ohio 
filackay  Eneineerinj;  Co.,  149  Broadway,  N.  Y. 

C.  H.  Seldenglanz  .  52  When  Bldg^.,  Indianapolis.  Ind. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  Size  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFO.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 

THETELEPHONE  HAND-BOOK 

BY 

HEBBRRT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

rUBLl-HED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Clilcago. 


Locations    for   industries 

Brie  Railroad 

Chicago  to  New  York 

Tlie  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
can  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Corllandt  Street.  New  York 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Bldg.,  Chicago. 


Gas  and 

Gasoline 
Engines 


are   strong   and  simple 
in  construction.  ,    Parts 
are     few     and    easily    understood. 
Olds  engines  can  be  readily  oper- 
ated by  any  man    of  ordinary  in- 
telligence without  previous  experience.     Repairs,  though 
seldom  necessary,  can  be  quickly  and  economically  made. 
StaUona.rv  Engines  -        2  to  100  H.  P. 

PorttSLble  Engines        -        -  8  to    18  H.  P. 

For  complete  information  and  new  illustrated  catalog  write 

OLDS  GASOLINE  ENGINE  WOR.KS. 

252  R-iver   Street.,  -  Lansing.  Mich, 


SAMSON  TURBINE 

If  the  SPEED  of  the  turbine  is  to  be  controlled  by  a  GOVERNOR,  the  turbine  should  be'of  such 
capacity  that  it  will  develop  the  MAXIMUM  POWER  required,  when  operating  at  -%  to  }i  gate, 
then  when  an  overload  is  thrown  on,  the  governor  can  open  the  gates  wider  and  allow  an  increase  in 
power.     The  EFFICIENCY  of  the  SAMSON  between  %  and  J&  gate  is  over  84%. 

WRITE  DEPT.  D  FOR  CATALOG 


JAMES  LEFFEL  6l  CO. 


SPRINGFIELD,  OHIO 


U.  8.  A. 
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BITUMINIZED 
FIBRE  CONDUIT 

FOR 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  froni  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas  e.xplosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  si.xty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  Interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Send  for  Illustrated  book.     Ask  for  prices  givlag  size  aad  quantities  requited 
PROMPT   DELIVERIES 


FACTORIES:   Pblladelpbia,  Cblcago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,   170  BROADWAY,   NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cat.        Manhattan  BIdg.,  Chicago 


National 
Electric  Company 

builders  of  high-grade  Electrical  Machinery  for 
LWHTINO,  POWER  and  RAILWAY  SERVICE 


500  K.  W.  Engine  Type  Alternator  Frame. 
General  Sales  Offices  and  Works  :    MILWAUKEE 


NEW  YORK:  135  Broadway 
CHICAUO:  Old  Colony  Buildlne 
PHILADELPHIA:  1509  Land  1  itie  BIdg. 


PITTSBURG:  Qellatly  &  Co. 
CHARLESTON,  W.  V  A.:  Agnew  Electric  Co. 
SEATTLE  &  I  Kllbourne  & 

SAN  FRANCISCO  I  Clark  Co. 


&eneial &iectzlc^ompanu 


RH  EOSTATS 


The  General  Electric  Company 
can  furnish  Rheostats  to  meet 
every  condition  of  service. 


Field  Rheostat  Front 
Connected. 


Universal  Motor  Starting 
Rheostat. 


Write  for  further  information. 

General  Office:  SCHENECTADY,  N.  Y. 

Chicago  Office:  Monadnock  Block.  Sales  offices  in  all  large  cities. 
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The  Contract  Road 


The  lamp  market  Is  a  jungle  where  you  are  liable  to 
get  lost  or  swamped— and  sure  to  get  bit— unless  you 
know  the  way.  These  sign  boards  will  set  you  on  the 
trail: 

1st  Sign— PACKARD.    Turn  sharply  to  the  right  here. 

2nd  Sign— CONTRACT.  Now  the  path  lies  straight 
before  you.  It  is  your  individual  right  of  way  and  will 
lead  you  to  the  best  lamp  and  the  best  prices. 

Lan>fis  l)uuglit  on  contract  are  "tailor  made."     Literally  fittetl  to  the  plant. 
The  far-sighted  buyer  will  avail  himself  of  contract  advantajj^es. 

ELECTRIC  APPLIANCE    COMPANY 

ELECTRICAL  SUPPLIES 
CHICAGO  and  SAN  FRANCISCO 


Northern  variable  speed  motors'  operate  on  the  two-wire 
single  voltage  system  and  can  be  driven  from  the  same 
circuit  as  supplies  current  for  the  constant  speed  motors 
and  lighting  current. 


Get  Bulletin  No.  2535. 


NORTHERN  ELECTRICAL  MFG.  CO.,     Madison,  Wis.,  U.  S.  A. 

Engineers,  Manufacturers.  248.V. 


WANTED 


You  ¥fho  are  Troublmd  wtih  Sparking  and  Cutting  of  Commutatorm  tu  Umm 

The  only  article  that  will  PREVENT  SPARKING. 
Will  keep  I  lie  commutator  in  good  condition  and 
PREVtNT  CUTTING. 

Abaoiutely  wlil  Hot  Gum 
The  Bfumham  ... 

It  will  put  that  high  gloiiB  on  Ihe  commutator  you 
have  so  long  sought  afttr. 

so  CIB.  per  stick.    SS.OO  per  Dozen.  ^_   MclEMMAH  &   CO., 

For  Sale  by  all  Supplj  Houses,  or  g„,,  Manutacturers, 

FREE,  Sample  Stick.     Room  Ul  Inter  Ocean  Bide.,  130  Dearborn  St,    CHICAGO,  ILL. 


Not B Luxury 

Fans  are  a   necessity. 
We  sell 

Desk,  Wall  and  Ceiling 

styles  for  all  voltages 
and  currents. 


Write  for  our  1904 
bulletins. 


THE  WESCO  SUPPLY  CO. 


'  Everything  Electrical" 


ST.  LOUIS,  U.  S.  A- 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAGO 


INSULATION  That  Is 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For    Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


WE    PUT    THE    MICA    POOL 
OUT    OF    BUSINESS! 

CHICAGO  MICA  CO. 

VALPARAISO,    IND. 


* 


'CTAD"  INCANDESCENT 
O  I  Hn       LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

.|C      HADE     BY    THE    MOST    SKILLED    WORKMEN. 


I  STANDARD  ELECTKICAL  MFG. 
I  COMPANY, 

♦♦♦♦♦♦ 


Niles,  Ohio.  4 


EDISON  MINIATURE  LAMPS 

Dry  Battery  Lamps 

For  use  in  portable  lighting  devices — electric 
candle  sticks,  pocket  lanterns,  carriage  and 
bicycle  lamps,  clock  lights  for  bed  rooms,  ruby 
lanterns  for  photography  and  for  optical, 
dental  and  surgical  instruments. 

All  types  supplied — ' 
Accurately  rated — 
Carefully  selected. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 
Chicago  Office:  Monadnock  Block.  Sales  Office  all  large  cities. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

r8-80  Cortlandt  St.  NEW  YORK,  N.  Y. 


I))  STORAGE 
CELLS 


ARE  THE  BEST.     Ssnd  for  daicrlpllo  Circular. 

AMERICAN  BATTERY  CO., 

ECT'o  iaB9.  171  S.  Clinton  St.,  Chicago,        : 


Electric  Heating;  Apparatus 

SEND  ron  eS'PAaE  cataloouc. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


WHY  WAS  IT 


THAT  SEVEN-EIQHTHS  OF  THE  DECORATING  IN  CINCINNATI, 
ALL  OF  THE  DECORATING  IN  NEWPORT, 

ALL  OF  THE  DECORATING  IN  COVINGTON,  DURING  THE 
ELK'S  CONVENTION,  JULY  1,S  TO  25,  WAS  DONE  WITH 
NORBITT  TEMPORARY  SOCKETS? 


BECAUSE 


THESE  SOCKETS  ARE  .EASY,  INEXPENSIVE  AND  QUICK  TO 
INSTALL.  THEY  CAN  BE  INSTALLED  AFTER  THE  WIRE  IS 
UP  WITHOUT  REMOVING  THE  INSULATION  FROM  THE  WIRE- 


MANUFACTURED  BY   CROUSE-HIJVDS    CO.,    133  s.  ciinton  street,  Chicago. 
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FRANK  N.  PHILLIPS.  PRKSidENT. 
e.  H.  WAOENSeiL,  TbeabUHEII. 


EUQENK  r.  PHILLIPS. 

GCNCRAL  MaNAQCR. 


C.  ROWLAND  PHILLIPS.  VicC-Pnia. 
O.  n.  REHINGTON,  Jr..  Sco. 


AMERICAN  ELECTRICAL  WORKS, 

■  •      ■     ■  PBOTIDEKCE,  R.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 
New  roRK  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillipi'  Electrical  WorkH. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSOALE,  R.I. 


MICHIGAN  COLLEGE  OF  MINES. 

F.  W.  McNalr,  President, 
A  atate  insiuuiion  located  in  and  mak- 
ing use  of  an  ac'ive  mining  district. 
New  Metallurgical  Building  and  Gym- 
naaium  completed  in  the  fall  of  1904. 
For  Year  Bonk  and  Record  ot  Graduates 
apply  10        President  or  Secretary, 

Houghton,  Michigan. 


Hi  ■  ■  MECHANICAL, 

Engineering  »  " 

Complete  and  eUort  courses.  Thoroughly  equipped 
engineering  shops.  Shop  work  from  the  be- 
elanlDg.  Short  courseB  In  Steam  and  Electrical 
Engineering.  Expensea  low.  Accommodations  the 
best.  School  all  year.  Students  may  enter  any  time. 
Correspoodence  eieam  and  electrical  coursps.  Send 
for  catalogue.  Mention  couree  In  which  Interested. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


AT    THE    ST.  LOUIS    EXPOSITION 

STOMBAUGH  GUY  ANCHORS 

ARE  ANCHORING 

POLES  ON  THE  INTRAMURAL  RAILWAY,  THE  MAST  OF  THE  OE  FOREST 
WIRELESS  TELEGRAPH  CO.  ANO  THE  AEROOROME  BUILT  FOR  THE 
AIR  SHIPS. 

THEY  WERE  SCREWED  IN-THAT'S  ALL. 


W.  N.  MATTHEWS  &  BRO. 
603  GARLTON  BUILDING 


ST.  LOUIS 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  FN  I  LH  I  0 

FOrIe  bain,  1E62-3  Monadnock  Blk.^  CHICAGO 


iBoALLINs. 


•OiLBtRINO; 

tLfUC'KiS;; 


''ALLENlSOLbERlSeigSTICKS  ORiNOTHINS/ 


feiifiSampleitlp>,;«';j;^| 


BooKlct  "Soldering  Sense"  describes. 
.      L.   B,  ALl^eNiQO.,  J,rlC.,/v, 


l»*  Columbia  Ave..  eHlCAGO. 


M.KL£IN    &  5DN. 
Scad  2c  stamp  for  new  catalogae  No.  6  of 

KLEIN'S     TOOLS 

FoF  Elocti'ical  Workepa 
and  Lino  BuHtiors. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chlcaga,  III. 


ICTRIC 


SOLDERINC  IRONS 

AMERICAN  ELECTRICAL  HEATER  CO.,  DETROIT,  MICH. 


ff 


itamonft  if** 


®t|ta  Q^mht-Mnvk  guaratttffs  quality. 

©Iff  l|art  iifg.  (Ha,,  iJ^attfatb,  (Ham. 

Ncm  fork  SnHtnn  ffllfitagn  Snrontn,  ®nt 


THE  STATE  UNIVERSITY  OF  laWA 

SCHOOL  OF  APPLIED  SCIENCE.  Iowa  City,  Iowa 
Fonr  year  courses  of  ttie  blghest  grade  in 


Civil 

Municipal 

Sanitary 

Electrical 

Mechanical 

Mining 


E 


NGINEERING 

Numerous  short  practical  courses. 
Special  courses  In  technical  chemis- 
try, bacteriology,  etc.  Adequate 
equipment  In  shops  and  l&bora- 
torlea.    Waterpower. 


University  environment.    Expenses  low. 

Address  G.  E.  MacLEAN,  President 


YOST  SPECIALTIES. 

Sockets,  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjusters. 

Cataioguo  torn 
tho  asking. 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


Crimshaw  Raven  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapesand  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


HAIN  OPFICB : 
114,  116  &  118  Liberty  St.,  New  York. 


BRANCHBS:]„,<i,"JCA'?»;3.. 


BOSTON : 
'  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K."  leatherprool  Wire. 

Slot  -  Buriiing  Weatherproof 

and  Ideal  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Offica  and  Factory:  PAWTUQKET.  R.  t.  ^ 


HENRY  NEWGARD  &  CO. 

ELECTRICAL  CONSTRUCTION 

Power  and  Light  Plants.   Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards. 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illinois. 
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WAHTED,  FOB  SAXE    and 

simiiar  WAST  COI^rVX  advertise- 
ments (50  -words  or  less'),  $t  S°  *'" 
inset  tion;  additional  words  je  each. 
POSITION  H^'AJITTED  advertise- 
ments fjo  words  or  less).  $1.00  an  in- 
sertion^' additional  zvords  2C  each. 


POSITION      WANTED. 

By  a --Ufoessfiil  in\entor  ol  lUectric  liallway 
and  LlKtiiinc  specialties— patentee  of  simplest 
up-to-date  e'nclosed  arc  lamp.  Address  UOX 
375,  care  Western  Electrician,  510  Marquette 
Bldg..  Cnlcago. 


POSITION   WANTED. 

By  an  eiectrloian.  four  years"  cxjierience  In 
wiring  ami  line  work  tnstalllnc.  care  and  repair 
of  nencrators.  motors,  meters,  urc  lamps.  Iioth 
A.  C-  and  D.  (.'.  Best  of  reference-;.  Address, 
BOX  37'^,  care  Western  Klectriclan.  510  Mar- 
qneile  Hiiildin'-'.  Cbicago,  111. 


POSITION    WANTED. 

By  practical  superintendent  and  all  around 
electrical  and  steam  en^Mneer.  rifteen  years'  ex- 
perience, strictly  sober  and  reliable:  age  thirty- 
six  Have  served  as  central  station  man.  erect- 
ing engineer  and  superintendent,  understand 
all  practical  conditions  of  light  and  power. 
Would  accept  traveling  position  or  superin- 
tendent. Address  BOX  380.  care  Western  Elec- 
trician. 510  Marquette  Buildinu'.  Chicago.  Til. 


POSITION   WANTED. 

Balcsnian  locaied  in  Thv  West  desires  po-sillori 
with  reliable  eiecirical  ma  nu  fact  I  rrins  company. 
Three  years' experience.  Addrc>s  BOX  379,  care 
Western  Kle«-irtclan,  510  Mar-iuetie  Building. 
Chicago.  111. 

POSITION   WANTED. 

As  general  minager.  superintendent  or  elec- 
trician of  medium  sized  plant.  Prefer  the  lake 
regions.  Twenty-flve.  with  no  bad  hablti.  At 
present  and  for  last  live  years  as  general  man- 
ager of  lighting  and  power  plant  operating  24 
hours  dallv.  Am  familiar  with  every  detail  of 
the  work  and  also  telephone  and  telephone 
switchboard  woik.  Cari  leave  present  position 
about  August  2u.  R'.ason  for  le;iving  present 
position  Is  degire  change  of  climate.  Address 
BOX  381.  care  of  Western  Electrician,  510 
Marquette  BUIg..  Chicago. 


FOR  SALE. 


A  bargain;  1.  T.  11  ."lO-liu'lit  9.r.  Amp.  .Series 
open  arc  machine.  \vUli  wall  controller  and  am- 
meter complete,  good  running  order. 

Twenty-two  9.t>  Amp-  double  carbon  open  arc 
lamps  ullh  glass,  hoods  and  sjireader  complete. 
gooa  order.  Several  additional  lamps,  both 
single  and  double,  can  be  put  in  good  order  or 
parts  used  for  repairs.  A  lot  of  extia  globes  und 
parts  and  a  supply  of  carbons  will  be  InclutU-d 
it  taken  as  a  whole. 

Two  30-K.  W.  EdUon  Bipolar  12o-volt    \).   i\ 

generators  In  tine  running  order.    Reason  for 

selling,  have  put  In  larger  machinery. 

CARROLL  ELECTRIC  LIGHT  &  POWER  COMPANY, 

Carroll,  Iowa. 


THERMOPILES  l^.^^^Jles 

For  Electrolytic  analysis,  chargrint,'  storage  batteries, 
aod  otber  oonstaDt  current  requirements.    $3  Each. 

WALSH'S    SONS    &    CO.. 
S64  Washin^oa  Street.  Newark,  N.  .T. 


Dividend  Paying 

Electric  Light  Plant 

For  Sale. 

ElectricJight  plant  in  Wisconsin 
city  of  3,000  inhabitants,  exclusive 
17-year  franchise  and  city  con- 
tract. Plant  in  operation  for  seven 
years  paying  annually  cash  divi- 
dend. Physical  condition  of  plant 
is  first  class. 

Company's  increasing  business 
demands  more  attention  than  can 
be  given  to  it  by  present  owners, 
who  are  local  business  men.  A 
splendid  opportunity  for  a  practi- 
cal electrician  or  manager  who  can 
control  or  invest  about  S20,000. 
Address  BOX  374,  care  Western 
Electrician,  510  Marquette  Bldg., 
Chicago,  111. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET.  CHICAGO. 


KE8TER 

SELF  FLUXING  SOLDER 

.4  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-LABOR-TIHE-HOSEY. 


frLUX^^-V-^-       •^-' 

^     J 

\     \    J     1   J    J    J   J    J    J    JLJ 

ACTUAL     S12C 
FATCMTB*. 

Send  for  Free  Samples. 

L.  F.  Mahler  Co.,  R.  1008  Chemical  Bldg., 

St.  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'G    CO., 

46  N.   UNION    STREET,        CHICAGO,   ILL 


l!iiJihIMjltll^MWilJ.iiMMifWJ.i!I.JBiail!lJir^^^^^^ 


U.S. METAL   POLISH 


DLISHES  ALL  METALS.   a-fi.,cncr,   Nr-Y 


Geo.  W.  MofFMAN 

:  Washington  St.  InO'ANAPCI 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  Qencral  Electric  3-phase. 

i-tZO      ■* 

1-75        '*        Westlnghouse  2-pha9e. 

250-VOLT  GENERATORS. 

1-250  K.  W.  Western  Electric  M.  P. 
1-200      '■       EddyM.  P. 

125-VOLT  GENERATORS. 

I-I2S  K.  \V.  Western  Electric  M.  P. 
Immediate  shipment. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  informalion  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner. 

I  Park  Row,  Chicago,  III. 


BUY  YOUR  BOOKS 

FBOM  THB 

Elactrlclan  Pub.  Co.,  5 1 0  Marquette  BId|.,  Chleagi. 


■'NEW  TRAIN  SERVICE  TO 

French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street 
Teleohone  Har.  1245. 


One  42-in.  X  1.5  Tt.  9in.,  250  H.  P.  Worlhlngton  Water  lube. 
tine  60-iii.  X  16  ft..  .lobn  Mohr  Return  Tubular  Boiler. 
iJDe  54-in.  x  16  ft ,  .lohn  Mohr  Kcturn  Tubular  Holler. 
One  54-in.  x  16  ft.,  Devine  Turbniar  Boiler. 

BIMOIIMES. 

One  600  H.  P.,  21  X  36  X  30.  Williams  Tandem  Hori;',ontal  ConiDOund.  140  K.  r.  M. 
Two  600  H.  P..  20  X  30  X  24.  Porter-Allen  TanJem  Compound.  200  V.  P.  M. 
One  250  11.  P.,  12  X  24  X  IS  Williams  Tandem  Compound.  250  R.  P.  .M. 
Two  100  H.  P.,  13  s  12.  Dick  A  Church,  High  Speed  .Vutomatic. 

PARTIAL    LIST   ONLY. 

Senil  for  latest  Catalogue  forbai'galns  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


Secured     quickly    througli     Western 
Electrician  "Help  Wanted"  ads. 


"Practical  and  to  the  Point" 

IS  ALL  THAT  NEED  BE  SAID  OP 

THETELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb, 

160   Pages,    133    lllustratloas, 
Cloth,    Price    $1.00. 

The  book  for  those  Interested  In  telephony. 

ELECTRICIAN   PUBLISHINB   CO., 

BIO  Marquette  Bldg., 
CHICAGO. 


OFFICE  OF 

Town   Clerk 

"T/S^'" 

i.R.  KAUFMAN.    Clerk 

rv«««^.rrr. 

Sutnniitvllle  Ind.J 


.  C     fl  jHiumiiviiiB    iau..i — \  Ov  < — y<    ,  I 190j 

QA     <J  >Lc..^    alu.cc^'i   yu-e^^u..<^<~- i:<^S^^^   ^£>  c:^.^..^^ 
2v    00^-..-^.     .<^^^      ,^*^    ji'^'^    "^^  ^^^'L  zj  u^ 
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CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:  CENTURY  ILDG.,  NIWARK,  N.  J. 

OVER  20,000 
MILES  IN  USE 

lliehest  Award  Paris  Exposition,  1900. 
Bull'alo,  1901 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280^ 

Machine  and  Carpenter  ^\   Q  j^  |t|  ^\  Jk  \#  A    ^1   ^\  |^l   I  ^\  ^J  f*  Dynamos  Armatures, 

Workof  All  Kinds  ^/   I       C  I «  \J  t\\  §\Vk    Vt  111    I   VI  ll     la  Motors,  Arc  Lamps, 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicired 


riRST-CLASS    EQUIPMENT   THROUGHOUT. 
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[ARNOLD  ELECTRIC  i 
POWER  STATION  Co. 

Encineers.  Constructors  for  Complete 

Electric  Plants.     Results  Guaranteed. 

SUITE  15S9,  MARQUETTE  BIJ'G..    t.H!CAi; 

NEW  YORK  OFFlCtl:  7ll  TKANSIT   BLDG 


BJJTTERFIELD,  J.  F. 

ELECTRICAL  EXGINEEK  AND  CONTRACTOR. 
Complete  Telephone  Exchangea  Built  and  Ma^ 

terial  Furnished. 

Cable  Construction  and  rnd^reroimd  Conduit 

Construction  nSpecinlty. 

.ooni  :■;>.'■,  IKi  Adanijt  Street.        CniCAQO,   ILL. 


Byllesby,  H.  M.  &  Co.  1    |  Hornaday,  J.  P.  &  Co 


(Incorporated) 

ENGINEEBS 

Deaigll,  Construct  and  Operate  Railway,  Light,  I 

Power  aiid  Hydraulic  Plants. 

Examinations  and  Reports. 

New  York  Life  Building,      -     CHICAGO,  ILL.  J 


J.  H.  HALLBERG 

Consulting   Arc   Lighting   Expert    and 
Pracllcal  Electrical  Engineer 

45  Broadway  -  NEW  YORK 

Koom 1G9A 


SUITE  II08  TRACTION   BUILDING 

CINCINNATI,  O. 

I  WATERWORKS,    ELECTBIC  RAILWAY.    LIGHT, 

TRACTION.  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers, 

Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Building 

CHICAGO. 


RUEBEL  ■  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  asd 
ELECTRICAL  ENGINEEKS, 

Suite   801   Chemical  Building, 
ST.  LO0I8.  U.  8.  A. 


TRY  IT. 

Keep  your  name  and  address  in 
this  directory  where  it  will  be 
seen  by  possible  clients. 


A  WEEKLY 
REPRESENTATION  I 

in  thia    "Directory"  enables    engi- 
neers to  keep  before  all  possible  I 
customers. 


Humphrey,     Henry    H.,  ] 
[  CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  ;:hemical  Bldg..      ST.  LOUIS. 


I  Long  DlBtaPce  Phone  Central  ms. 

SCHOTT,  W.  H., 

ENGINEEE  AND  CONTRACTOR, 
SPKClALTiHa— Central  Station  Heating  Plants, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  flaa  and  Street  Railway  Plants. 
1  T2ZO-2I  Makquettb  BuiLDING,    CHICAGO. 


E.  W  Hammer, 


H.J.  Minhinnlck. 


Pres.  andTreas.  Sec,  andGen'lSnp't. 

General  Engineering 

r^^       Ttt-c  Consulting  and 

\_u.,     i  nc    ContractlngEnglneers. 

T©lephoneB,ElectrlcLight,PowerTranBmii3lon 

Suite  1112. 135  ADAMS  ST.,  CHICAGO. 

Long  Distance  TelephOL  e  Central  478. 


[Robert  W.  Hunt  &  Co., 

ENGINEERS 


1121  The  Rookery, 
Chicago. 


66  Broadway, 
New  York. 


Monongahela  Bank  Bldg.,  Pittsburg. 
Norfolk  House,  Cannon  St.,  London. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  Specifications  and  Saperrisloii  ot  In- 
stallation of  complete  telephone  pluitft 
Special  Reports  on  Telephon* 
Properties  and  Apparatus, 

I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MCMBERS 

AMERICAN  INSTITUTE  MW  ELECTHICA!,   KNCfNEENS 

AMERICAN  a««1CTY    OF    MECHANICAL    ENGINECHa 

AMCniCAN   SOCIETY  OF  CIVIL   ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


AKRON 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  milcc:  McKay  Eaglnecrlng  Co.,  149  Broidway 


TRAINS  AT  CONVENIENT   HOURS 

^.  .  .    {Pittsburg,  Baltimore,  Washington, 

^=\Phllatlelphla   and  New   York 

Over  the  PENNSYLVANIA  SHORT  LINES 

CHOICE  OF  SEVEN  DAILY  TRAINS 

Among  them  are  No.  20,  The  Keystone  Express  leaves  at  J  0:05  a.  m. 

No.  22,  The  Manhattan  Limited  leaves  at     1:00  p.  m. 

No.     8,  The  Atlantic  Express  leaves  at    3:00  p.  m. 

No.     2,  The  Pennsylvania  Limited  leaves  at     6:00  p.  m. 


No.  24,  The  Pittsburg  Special 


leaves  at    7:30  p.  m. 


FOR  FURTHER  PARTIGULARS  GALL   UPON  OR  ADDRESS 


Cm  L.  KIMBALL,  Ass't  Gen' I  Passenger  Agent,  No.  2  Sherman  Street,  Chicago 
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No.  12  Doubre  Line. 


PROTECTORS 
THAT  PROTECT. 


Our  patent  wrapped 
fuse  used  in  our  pro- 
tectors are  an  insurance 
policy  against  light- 
ning. 


Sample   free   by    mall    lo 
any  Exchange  or  Toll  Line 


CENTRAL  TELEPHONE 
AND  ELECTRIC  CO., 

909  Market  St., 
ST.  LOUIS,    U.  S.  A. 


Wc  introduced  successful  4-party  lines 

LEICH  SELECTIVE  SYSTEM 


Write-  for  our  booklet—"  Selective  W.'* 


CENTRAL 
ENERGY 

MAGNETO 


Impedance  Coll  lor  Selectlves.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Mede  In  aay  daslrtd  capacity. 

Sample  parts  and  quotations  on  request. 

INTERNATIONAL 
TELEPHONE  MANCFACTURINfi  CO. 

CHICAGO,  U.  S.  A. 


f  INCREASED  RECEIPTS  ^ 

^  PAY  THE   COST  OP  A 

%  TCI  CDunui:  4mL^=^^^      Qnnxuc     w. 


i 

f 


TELEPHONE 

Oftentimes   the 

first  thirt)'  days 

will  do  it. 

TRY    ONE. 


BOOTHS. 


Write  for  catalog 

W.  S.  SEAMAN 
&  CO. 

2t8  E.  WATER    STREET, 
MILWAUKEE,  W»S. 


i 
i 


Standard  Vitrified  Conduit  Go. 


B.  •.  BARNARD,  Manager 

39-41  UORTLANDT  ST. 
NEW  YORK 


LARGEST  FACTORIES  IN  THE  WORLD      STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

Clotli,  7  by  5 1  4  Inchts.  [Ilustratel.    134  pages.   Appendix.   75  Cents. 


THIS  TCork  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  aod  concisely  presented,  and  invaluable  to  the  manager, 
operatgr  aod  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  repistance,  inductive  capacity,  etc. 

rtftl»  *r  )»ny  other  book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

6  10  MARQUETTE  BUILDING,  CHICAGO. 


CENTRAL  STATION  HEATING 


We  arc  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  ^  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  "Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils.   Separators   and   full   line   of   Steam   Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Americam  District  Steam  Company 


Mention  Western  Electrician. 


LOCKPORTN.Y. 


Chicago,  III. 
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is  the  universal  opinion  of  those  who   have   investigated 
our   new  party   line    telephone.      Our  "Sure-Ring"  tele- 
phone cuts  out  much  trouble  on  party  lines. 
Our  new  desk  set  also  has  some  excellent  features. 

These  are  all  described  in  Bulletin  No.  ii-E. 
Mailed  free  upon  request. 

Stromberg- Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 

Manufacturers  of  the  Largest  and  Busiest  Telephone  Exchanges  in  the  United  States 


The  Kellogg  Transmitter  stands  first  In  volnme,  clearness  of  articplatlon  and  in  carrying  power. 
Our  prices  are  low  when  cost  of  malnteinance  and  quiillty  of  apparatus  are  considered. 
Do  not  fall  to  visit  our  exhibit  in  the  Electricity  BuilJin^  at  the  St.  Loui^  Exposition. 

Kellogg  Switchboard  &  Supply  Co.,  °tr.rcm"cTao 

SeymoDr  BIdg.,  Los  Aogeles       Electric  BIdg.,  CleveliDd       Keystone  Telephone  BIdg.,  Pbiladelpbla 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.E.HOMANSt  A.  M. 

352  pages. 

Qothy  Price  $}.00. 

An  np-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,       Chicago.  III. 


CHAPMAM 

LlGHTNlNCr  ARRESTER 

|!  '    ■■■  ■      :■■!  ■  '  f'oh     ■    ■ ' 

TEUEPHOPfE&TE&EGHAPH  LlMES 
MlPOiESOTa  ELECTBIC  C  O.. 

j PJCTENTED  MARCH  3',  i903.ijl 


G.  A.  R.  EXCURSIONS  TO   BOStON 
VIA  THE  WABASH 

August  12,  13  and  14,  the  Wabash  Railroad 
ill  sell  excurslbn  tickets  from  all  stations  to 
osLon  and  re  urn  at  one  cent  per  mile  in  each 
irection.  Fare  from  Chicago,  §17.75.  Limit 
ay  be  e.xtended  to  Sept.  30,  by  deposit  and  pay- 
ent  of  50c.  Write  for  illustrated  folder  giving- 
uli  details  with  side  tripa,  etc. 

F.  A.  PALMER,  A.  G.  P.  A. 
11  Marquette  Buiidlnj,  Chicago,  III 


A  utomatic    Telephones^ 


Privskcy 

ProMnpiness 

Precision 


ProfiiSm 


Automatic  Electric  Co, 


Citicago,  Um  Sm  A. 
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PRODUCERS^ 

AND 

WHOLESALERS 
OF  WHITE  CEOARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES    ON    SMALL    POLES. 
Writefora  copy  of  ourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA^DRC 


^YARDS 

[  KOSS    MICH. 
LANSE 
MUNISING      ■• 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     •• 


SUITE    1Z06   TRIBUNE   BLDG.  CHICAGO. 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


TELEPHONE       POLES 


Yards  at  Bed  Cliff.  Wis.,  Aitkin.  Feeley,  Cohaaset,  Deer  River.  Tenslrike 

and  Black  Duck.  Minnesota. 

Large  stocks.    Prompt  shipments.    Cartfully  inipected  stock  at  low  prices. 

01 8- 1 9  Lumber  Exchange 
MINNEAPOLIS,  MINN. 


J.  W.  MORRISON  LUMBER  CO.. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Largs  Stock  Constantly  on  Hand 


Poles 


THE  TRAIL  OF  LEWIS  AND  CLARK 

was  the  pioneer  American  trail  west  of  the  Missouri  river  and  the  results  of  that  ex- 
ploration of  1804-6  were  of  tremendous  importance  to  the  United  States  and  they  were 
never  more  apparent  than  now. 

A  publication  relating  to  the  Lewis  and  Clark  expedition,  just  issued  by  Q.  P. 
Putnam's  Sons,  New  York,  stands  peculiarly  alone.  This  edition  is  a  two-volume, 
8  vo  one,  called  "The  Trail  of  Lewis  and  Clark,  1804-1904."  The  author,  Mr. 
Olin  D.  Wheeler,  is  the  well  known  writer  of  the  popular  Wonderland  series  of  the 
Northern  Pacific  Railway,  in  connection  with  which  he  made  his  studies  and  researches 
for  this  work. 

Mr.  Wheeler  has  traveled  several  thousand  miles  over  the  route  of  Louis  and 
Clark.  He  has  camped  out,  climbed  mountains,  followed  old  Indian  trails,  and  visited 
remote  points  made  memorable  by  those  explorers.  Their  route  across  the  Bitterroot 
mountains  has  been  followed,  identified  and  mapped. 

"The  Trail  of  Lewis  and  Clark"  is  illustrated  in  color  and  half  tone  from 
paintings,  drawings,  and  maps,  by  Paxson,  De  Camp  and  Russell,  made  under  Mr. 
Wheeler's  direction  and  from  photographs  taken  especially  for  the  purpose.  The 
writer  tells  his  own  story  and  supplements  it  with  pertinent  extracts  from  Lewis  and 
Clark,  and  a  host  of  other  historical  and  narrative  writers  that  connect  the  past  with 
the  present-  Exact  excerpts  and  photographic  reproductions,  in  half  tone  from  the 
ORIGINAL  MANUSCRIPT  JOURNALS  of  Lewis  and  Clark  are  given.  A  chapter 
Is  devoted  to  the  Louisiana  Purchase,  another  to  the  preparatory  measures  for  the 
exploration,  and  another  to  the  history  of  each  man  of  the  expedition  so  far  as  known, 
including  a  discussion  of  the  death  of  Captain  Lewis. 

The  Louisiana  Purchase  Exposition  at  St.  Louis,  and  the  Lewis  and  Clark 
Centennial  to  be  held  at  Portland,  Oregon,  in  :905,  make  this  work  peculiarly  timely, 
because  written  from  the  standpoint  of  actual  knowledge  of  pastand  present  conditions 
of  the  old  trail  and  country. 

"The  Trail  of  Lewis  and  Clark  "should  be  found  in  every  public  and  private 
library  in  the  land  and  the  general  reader  will  find  in  reading  through  its  pages  of  large 
clear  type  that  truth  is,  indeed,  stranger  than  fiction. 

The  book  can  be  ordered  through  any  bookseller  or  news  stand  or  direct  from  the  publishers 


New  Dynamo  Tenders'  Band=BooL 

By  P.  B.  BADT. 

a*6  Pages,   140  Illustrations.     Flexible   Cloth  Binding.    Size  of  Type  Pace 
5  1-3x3  Inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  13,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAaO. 


Southern  Cedar 

NO  ROTTEX  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

yards:]  1°A;J0;^^. 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  yeara 


TIES. 


^EOAR  POLES 


ESTABLISHED   1862 

WM.  MUELLER  COMPANY 

1211-12-13  MARQUETTE  BLDG.CmiCAQO. 

EISHT    DISTRIBUTINQ     YARDS 


^* ..  :'^^z-^.:^^:^.m^^mi^m^fsmm^mmm^m^^ 


The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minneiota  Transfer  Yard— midway  between  St.  Paul  and  Minne- 
apolis, wbert  we  load  In  fortj-elght  hours  from  the  time  we  have  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 
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We  can't  ship  you  Poles  and  Ties  by  Express,  but  our  com- 
plete system  of  tracing  orders  and  cars  insures  the  Promptest 
Delivery  Possible. 

May  we  not  quote  you? 

HALTBY  LUMBER  COMPANY,  509  Phoenix  Block,  Bay  City,  Micliigan 

PITTSBURG   AGENTS:  Tipper  &  Patton,   509  Bessemer  Bids. 


Idaho  Cedar  Poles 


POLES-POSTS-PILING-TIES 


PowlerJacobs  Co. 
Elmore-Powler-Jacobs  Co. 
John  H.  Fowler  &  Co. 


The  FOWLER  Companies 

Fisher  Building,        •  -        CHICAQO 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


WESTERN 


SXEDARPOLES 

All  Lengths  ANt>  sizes 

LindsieyBros  Co. 


H.  N.  FENNER,  President 

J.  F.  BLAUVELT,  Agent 

RUSSELL  W.  KNICHT,  Treasurer  | 

IME^^A/ 

MANUFACTURERS  OF 

rT    COIVIF»AIMY 

1 

IVIachinery  for   insu  la-bins 

Elec-trical   AA/ire 

>8 

Bri2iding,  Taping, 

Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

304  PEARL  S 

P-INB     ^A.S-rilM<9S     A.     S^l 

ECIA.I_-T-'V 

PROVIDENCE,  R.  1.,  U.  S. 

A. 

TREET, 

POLE  DEALERS  ADVERTISLNl, 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES 
TRY  A  CARD.     . 


Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front), 
Cbicaeo  for  St.  Paul.  Minneapolis,  Ashland  and 
Dulutn.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 

JAS. C. POND. GenM  Pass.  Agt., Milwaukee,  Wis. 


Have  YOU  read  the 

NEW  DYNAIVIO  TENDERS' 
HAND-BOOK 

By  F.  B.  BADT? 

IF    NOT,    WHY    NOT? 

Dynamo  tenders  cannot  get  along  with- 
out it. 

Sent  prepaid  on  receipt  of  price,  $i.oo. 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,        ■         CHICAGO 


"tree  from  tbe  care  which  weatlesandanooyB, 
\viiere  evtry  hour  brings  Its  seveial  joys." 


"flWERICft'S 
SUMMER 
RESORTS" 


This  is  one  of  the  most  complele 
juibllcaiions  of  its  kind,  and  will  as- 
sist those  who  are  wonderini,'  where 
they  will  go  to  spend  their  vncation 
tills  summer. 

It  contains  a  valuable  map.  in  ad- 
dition to  much  interesting  informa- 
tion regarding  resorts  on  or  reached 
by  the 

NEW   YORK    CENTRAL 

LINES 


A  copy  will  b«  sent  free,  upon  receipt  of 
a  two-cent  stamp,  by  Ueorge  H.  Doniela, 
General  Passenger  Agent  New  York  Central 
&  Hudson  River  Railroad,  Grand  Central 
Station,  New  York 


READ  THE 


ELECTRICAL  PAPER. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


BRACKETS— X  ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OUR.    MOTTO    IS: 
Prompt  Shipment       Quality       Satlsfsotton       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chlcagro. 


iR 
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Westinghouse 

Series  =  Alternating    Arc    Light    System 


I  i  I  i  I  I  |-"i 
r    "  ^  m  ^y  m.  ©  i 


'%■>■ 


'?^i        -ZX        i^:        '-2X'       ,i^. 


*.^ 


5   I   !• 


1^1  ill 


"^^^^^^^m 


Gives  maximum  result  for  amount  of  energy  used. 

Design    and    workmanship    such   as    to   make    the 
maintenance  and  operating  costs  exceptionally  low. 

Write  nearest  office  for  circular  1084  giving  particulars 

Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

New  York.  Atlantu,  Dallas,  Baltimore,  Boston,  Buffalo.  ChlcsKO,  Cincinnati,  Cleveland,  Detroit,  Los  Ant^eles,  Minneapolis,  New  Orleans,  Philadelphia,  PlttaburK,    St.  Louis, 

Salt  Lake  City,  San  Francisco,  Syracuse,  Seattle,  Denver,  Mountain  Electric  Co. 
Canada:    Canadian  Westlnshouse  Co.,  Limited,  Hamilton.  OnUrlo.    Mexico:  0.  •&  O.  &  Branlff  Co..  City  of  Mexico. 


rv- 
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A  few  of  Jhe  details  of  construction  of  Type  M  P  L  j^enerators 
shown  above  are:  1st,  Outer  ends  of  core  ventilating  spaces  on 
core  surface;  2d,  Tapering  pole  tips;  3d.  Wooden  Slot  Wedges; 
4th,  Solid  strip  conductor  bands;  5th,  Equalizer  ring  connections 
to  commutator  leads;  6th,  Bruih  holder  details  showing  flexible 
connection  to  holder,  holder  clamped  to  bracket,  bracket  bolted 
to  yoke  in  contact  with  bus  ring;  7  th,  Sectional  commutatorclamps 


A  Bird's=eye  View  of  Details 

reveals  a  harmonious  union  of  little  points  of  excel- 
lence that  enables  our  direct-current  generators  to 
perform  their  work  with  unvarying  reliability— with 
ease,  but  with  enduring  regularity. 


An  extended  and  elaborate  illustrated 
description  of  these  generators  is  given 
in  our  Bulletin  No.  1050,  which  will  be 
sent  free  to  anyone  interested  in  high- 
grade,  direct  -  current,  engine  -  driven 
generators  of  any  size  between  20  and 
800  kilowatts.     Ask  for  it.  238 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

Mailed  anywhere  on    f^lVIP     HO  I    IAD 
receipt  of  pric«  .  .  .    vFllCf    L>vFL<Lw/\I\.» 


receipt  of  prii 

No    technicalities. 


Substantially  bound    in  cloth. 


'^4MMMMI4M-»«4M14MHM  <*^f4MM4MMMHM4MMMM  W*4(4l4f'0**'tf'*04M*^ 

ELECTRICIAN  PUBLISHING  CO., 


510  MARQUETTE  BUILDING,  CHICAGO, 


^♦•4 


Good  Advice 


No.  2. 

Every  central  station  manager  fully 
appreciates  that  when  he  uses  the  Type 
A  Duncan  Direct  Current  Wattmeter 
he  is  supplying  energy  to  his  customers 
through  an  instrument  that  is  guaran- 
teed to  be  permanently  accurate  on  all 
loads;  one  that  measures  the  exact 
amount  consumed;  no  more,  no  less. 
It  is  his  best  means  of  securing  the 
absolute  confidence  of  his  patrons  and 
fortifying  his  ability  to  pay  dividends 
to  the  stockholders   of  his    company. 


Good  Advice  No.  3  Next  Week. 


Write  for  Bulletin  and  Prices. 


DUNCAN  ELECTRIC  MFG.  GO. 

LAFAYETTE,  IND. 
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i^^i^&^^S^i^i^^iS^i^i^i^^^i^i^^^^ik^^^g  VULCANIZEDFIBRE 

Highest  gradu  for  electrical  insulation  ud  mechanical  puiposcs,  In  shecti, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


^Black  Diamond  File  Works  $ 


Est.  I»M>3. 


Inc.  1805. 


Twslvi 
Medals 
Awardtd  at 
International 
Expositions 


Speclll 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


*? 

♦J 

J5  OVB.  eOOD<t  ABB  OBf  SAI.K  IX   F.VKRY   LKAItllVG  RAROWASE  ^ 
fH  BTOBE  I.^  THE  I'SITKW  STATES  ASD  CAXADA.  ^ 

I    G.  &  H.  BARNETT  COMPANY,   | 

^  PHILADELPHIA,    PA.  ?J 


Edison  Battery 
Fan    Outfits 

■Keep  cool  wliilc  others  swelter."  Dealers 
sli.iuld  pass  this  advice  alon^  to  ciislomers 
;iii(l  Icll  tlieni  tliat  the  way  to  do  it  is  to 
ciiiiip  tlieir  liouses  with  an  Edison  Hattery 
I-an  Motor.     Send  (or  Booklet  No.  7  F. 

EDISON    MANUFACTURiNC   CO., 

Factory,  ORANGE,  N). 
Q.£dMon.  ''^*  '"""<•  83  Chambers  St. 
CHICAGO.  304  W«l>a8h  Alt. 


DIRECT  CURRENT 

MOTORS 


THE  ADAPTATION 

of  our  motors  to  mechan- 
ical drive  is  practically 
universal,  and  their  serv- 
ice Is  unequalled. 

WrMe    <r,r     Bulleltn     N.      2:0,. 


SPRAGUE 

ELECTRIC     COnPANY 


Qeneral  Offices: 
527  West  34th  Street,  New  Vi.rk. 

Chicago  Olllcc:  PIsher  Buildin;. 


CUT  YOUR 
COAL  BILL 

By  using  the 

STURTEVANT     SYSTEM 
OF   MECHANICAL    DRAFT 


Costs'Anly  20  to  40  per  cent.  a,s  much  as  a  chimney. 

Incre&ses    steaming    ca.p&cily    of     boilers. 

Is  independent  of  the  wind  and  weather. 


B.  F.  STURTEV ANT  CO. 

BOSTON.   MASSACHUSETTS 

New  York  PMIa^delphlaL  CKIoe^tfo  London 


WocrreiY 


Alternator 


Very  little  attention  has  been 
paid  to  decorating  the  machine 
with  fancy  ornaments  and  a  great 
deal  of  thought  has  been  put  into 
making  the  ijiachine  durable; 
it  impresses  one  with  its  sim- 
plicity and  capacity  for  severe 
acting  service.  No  commutator, 
no  moving  wire,  no  trouble.  As 
an  investment,  they  are  gilt- 
edged  securities.  They  are 
"seven  leagiied  boots"  in  the 
chase  for  the  almighty  dollar. 


ENIIPIICJVLFCJ 

Sa.nd\j«fcy.  O* 


ALLEN-BRADLEY  ELECTRIC  CRANE  CONTROLLERS 


PATENTED 


Guaranteed  for  One  Year.    Three  months'  Free  Trial. 
No  Sparking.    No  Repairs.    Perfect  Control. 

AMERICAN  ELECTRIC  FUSE  COMPANY 


CHICAGO 


ILLINOIS 


Vol.  niV.      $3.00  Per  Amiui. 


jliijhin);  Cumt)U..y,  Oi.l(;ui,'o. 


CHICAGO,  AUGUST  6,  1904. 


10  Cents  a  Copy. 


No. 


SliVIPLEX  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE.  . 

"'""p^Hix'sbN""^'      The  Simplex  Electrical  Co., 

fii'»4  Monailnock  Block,  CHICAGO.  I  I O  State  Street,  BOSTON,  MASS. 


1SS9— Paris  Slxposltion, 
Medal  for  Bnbber  Insolatiom. 

1893— World's  Fair, 
Medal  for  Rubber  Insolation. 


TRADEMARK. 


TBOB  STJijrDARO  FOR 

RUBBFR  IKS1TI.A.XION. 

Sole  Manufacturers  of 


Qkonite  Wires.  Qkonite  Tape.  Manson  Tape.  Candee 
THE  OKONITE  CO.,  Ltd 

r&Sc^.t".';. [««"""••        253  Broadway,  New  York. 


Wtather- 
proof 


Wires. 


Geo.T.  Manson. Gan'l  Sup^ 
W.  H.  Hod£fns,S6cy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CD., 

UANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND.  AERIAL.  SUBMARINE  AND  INSIDE  USE: 
TELEPHONE.  TBLBORAPH  AND  PIRB  ALARM  CABLES. 

All  Wires  are  leiltd  at  Factory.  JOKESBOBO,  UWk 


CHICAGO 


INSULATED    WIRE   CO.. 

152-154  LAKE  STR-EET. 

Ba^re  a.nd  Ix\sulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


tItftDC  MaflH 


CRESCENT  RUBBER  INSULATED 
'^  WIRES  AND  CABLES 

National  Code  standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•3  SARCUY'sJfikEr.  "■'"  *""<=*  '"<'  factory.  TRENTON.  B. H 


STANDARD  UNDERGROUND   CABLE  CO. 


322  The  Rookery,      Weatlnghouse  Bldg., 
Chicago.  Pittsburg. 

Crossley  Bldg.,  San  Francisco. 


56  Liberty  St.,       1225  Betz  Bldg.. 
New  York  City.       Philadelphia.  P». 
10  Post  Office  Square.  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purpesei. 


DRIVER-HARRIS   WIRE   CO. 

HARRISON  iNEWARK).  N.  J. 
Manufacturers  of  Fine  Sizes  Wire  of  Every  Description. 

Resistance   Wires   a   Specialty. 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York.  Chicago,  Sao  Francisco. 


THERMOPILES  '^X'^Vkhs 

For  Kle-trolytlc  analysis.  oharjrlDg  storage  batteries, 
ADd  otoerconstaut  .current  reqairemeaCs.    S3  Each. 

W.\I.SU'!!    SONS    &    CO.. 
■264  Wasliiiieton  Stre.'t.  Newark,  N.  J. 


J.J.CGAN'S      "MM^ 

"ACME"  COMhU/TATOH^m     | 

COMPOWP.  ^1    / 


I,  J.  EGAN'3  "ACME"  COMMUTATOR  COMPOUNU 

absolutely  DreveDts  .parblnB  orcuttiog.    One  stick  or 
'"Acme"  le  equal  to  .ne  pallon  of  oil  for  lubricating 
commutatois.    Free  Sample.    AGENTS  WANTED. 
Mc  oer  Stick.       .5.00  per  doz. 

J .  1.  Emu  S,I.  Mtn.,  .11'  Au.tln  Ave  .  Tel.  Polk.  177»  Chlcnio 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

M.auf.ctur.rs  of 

Electric  Globes  and  Shadei,  both 
Arc  and  (ncaadescent 

Inner  and  Outer  Olobes  for  all 
encloied  arc  systems 

CATALOOUES    SENT   ON    REQUEST 


THOUSANDS  IN  USE. 

Motors,  y,  b.  p.  to  100  b.  p. 

Uynamos.  I  k.  w.  lo  75  k.  w. 

Hisbest  Oualltr.     Bcuoo.bl.  Prlc 

THE  HOBARTELECTRIC  MFG.CO. 

THOY,  OHIO. 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Rememtier  these  rods  have  ao  lost 


These 'Couplings  are  of  Steel  and 
are  made  in  tne  best  possible  maoaer. 


Write  for  list  of'persoas  using  inese 
rods— 2&,ooo sold  eiDCe  May  1402.  Made 


32«a  Barth  Flftssntb  Strvat 


rice,  3  It.  75  cents,  4  ft.  85  cents. 
Patented  February  34, 1903. 


PHILAOCLPHIA.   PA. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

MULTI-SPEED  MOIOR 

Practically  dust  and  water  proof.  For  Portabt* 
Drilling,  Tapping,  Efaminjr,  Emerv  Grinding,  •tc. 
Write  lor  Catalogue  and  Prices. 

STOW  MFG.  CO..  Binghamion,  M.  Y. 

Gen'l  European  Agents,  Selip.  Sonnpntlial  A  Cot 
86  Queen  Victoria  Street.  London,  England, 


H.  N.  FENNER,  Prssldent 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurar 


IME\A/     EIMOI^AIMD     BLJ-TT    COIVII»/VIMY 


MANUFACTURERS  OF 


IVI 


ichinery  for   I  nscila-ting 

Bn^iding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and 

P-IME     CASTIIMOS     A    SIB 


■tricai   \A/ir< 


304  PEARL  STREET, 


Measuring  Machines.    Cable  Covering  Braiders 

PROVIDENCE.  R.  I.,  U.  S.  A. 


WESTON  ElBcteal  In^Wnmenl  Co., 

^       II4-X20  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


We  are  novr  ofEoring  oar 


New  Model  Low  Priced 
Portable  Instruments,  ^odeLE, 


Wtston  Porttbte  Type  E  Voltmatsr. 


forupe  where  the  extreme  accuracy  peculiar  to  our  Port- 
able Standard  Instruments  is  not  necessary  or  desued, 

VOLTMETERS 

in  ran^^ij^  from  3  to  3iJt.»  N'oUs. 

AMMETERS 

in  ranges  from  1  to  25  Aaij-evtis. 

Self  contained  and  forany  capacity  dc-^tred  in  counection 
with  external  shunts,  wiihm  practical  limit,  , 

Send  for  Bulletin  No.  1  describing  ihe^e  instruments. 

BiBL IN— European  Weston  Electrical  Instrument  Co.. 
Bi  Iters  crasse.  No.  8S. 

LoMDo.s -Elliott  Kros.,  Century  Wovks.  Lew;^hanj. 

Pa-  18.  Fbance  -E.  H.  Cadlol.  12  Rue  3t.  Georges. 

%EW  YORK.  OFFlCE-^4  C'ortlaadt  »t. 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

S4K.W.  toSOOK.W. 

This  transformer  represents  the  Utesi.  iuiiJiovf- 
ments  In  transformer  construction;  mado  iu 
three  types:  mulii-coU  construcilon;  veatilni.ed 
cores;  built  for  all  commercial  voltages  atii!  .r^:- 
queucies;  liiglier  efficiencies  (OK^^tl'^f  ^^  iiu 
lo-wer  temperatures  tlias  Iiuve  Ucii-to- 
;  fore  been  attained  are  fifaarautued. 
CataloKue  just  issued  explains  details. 

Manufactured  by 

Crawfordsville  Electric  €0. 

CRAWFOROSVILLE, 
INDIANA,       U.S.A. 


J 
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Direct  and  Alternating 
Current  Apparatus 


Alternators  in  Units  up  to  10,000  k.  w. 


Complete  Electric  Equipment 
for  I 

Street  Railway  and  Power  Plants 


100  K.  w.  Bullock  aenerator  %vl|h  Direct-Connect^  Exciter 


Bullock  Motors  for  Machine  Tools 


Allis-Chalmers  Corliss  Engines 


For  All  Power  Purposes 

Built  in  Sizes  from  25  h.  p.  up 


Engines  for  Lighting  and  Power 


Hydraulic  Turbines 


Don't  (ail  to  see   our  three 
Exhibits  at  St.  Louis 

They  are  the  talk  of 
the  Exposition 


AlHs-Chalm^rH  \ertiral  Cross  Compound 
Uirect-Loupied  Ei.gine 


Canadian  Representatives:  Allis-Chalmers-Bullock,  Ltd.,  Montreal 
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TheElectrig  StorageBatteryCo. 


MANUFACTURER     OF    THE 


PHILADELPHIA 


Cbloribe  Hccumulator"  v% 


A 


For    Central    Stations,    Electric    Railways,    Isolated   Lighting   and    Power   Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PRICE   LISTS   AND    DESCRIPTIVE    BULLETINS    FORWARDED    UPON    REQUEST, 


SALES     OFFICES: 


Philadelphu,  New  Yobk.  Boston.  Chicago.  St.  Louis,  San  Francisco.         Cleveland.  Canada,  Havana,  Citba, 

AUesheny  Ave.  100  Broadwav,  60  State  St.  Marquette  Bldg.         Walnwrigbt  Bldg.  Klalto  Hldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood.  Manager 

and  19th  St.  Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


S1..\TE  FKOJST 


"C  &  H  on  a  controller  means  highest  quality." 

NEW  TYPES  OF  C  &  H 
MACHINE  TOOL  CONTROLLERS 

Speed  varied  entirely  through  the  shunt  field  of  the  motor. 

Full  reverse  and  non-reverse  in  each  type. 

Can  be  easily  attached    to    machine    and    be    operated 
without  operator  leaving  his  tool  post. 


NewYork  Chicago  THE         CUTLER-RAMMER      MFG.       CO«  Boston  PiUsbarg 

136  Liberty  St.        MonadnocfcBldg.  MILWAUKEE    WIS  » 76  Federal  St.  322  Ftick  Bldg. 


NA/.    D.    RAIIMT. 

A  PERMANENT  INSULATING  PROTECFION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proofing,  block  paint.  An  elastic  anti-rust  coat- 
tag.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  for  "Data  on  Inaulatin?  Materials." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


CARBONS 

CONSUMERS  CARBON   CO. 

LANCASTER,  OHIO,  U.  S.  a/ 

Carbons  of  all  kinds  and  for  all  purposes. 


PUTINUM  F.IVETS  FOR  COHTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


SR&OOIVIF»AIMY,  Inc. 

ARTISANS  IN  PLATINUM 

408-4 1 0-4 1 2-4 1 4  N.  J.  R.  R.  AVE.  'NEWARK,  N.  4. 

New  York  Office:    I20   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Ba^all Electric  Co..— 

Akron  Electrical  MfgCo 11 

Allen  Company,  L.  B 11 

Allis-Chalmers  Company 2 

American  Battery  Co — 

Amer.  Circula  ■  Loom  Co 1 

American  Con Juii  Co 14 

Amer.  District  Steam  Co.;..  .16 

Amer.  Elec.  Fuse  Co 9 

Amer.  Electrical  Heater  Co..— 

Amer.  'eL  Telt  -)hone  Co , 15 

American  Electrical  Works..  11 
Arnold  Elec.  Power  Station 

Co 13 

Automatic  Electric  Co 14 

Babcock  it  Wilcox  Co 17 

Bain,  For^e 11 

Baker  J;  Company 3 

Baker  &  Co.,  W.  E 13 

Barnett  Company,  G.  &  H ....  20 
Beardslee  Chandelier  Mfg. Co. 10 

•  Berttioid  A  Jennings 17 

Big  Four  Eoute 17 

BissellCcThe  P 15 

Bossert  Electric  Constructia, 

Co 11 

Brooks,  HallL 16 

Bryan- Marsli  Co — 

Bryan,  Wm.H 13 

Buckeye  Electric  Co — 

Bullock  Elec.  Mfg.  Co 2 

Butterfield.  J.  F, -- 

ByUesby  A- Co..  H.  M 13 

Central  Electric  Co — 

Cent.  Stat.  Improvement  Co.. [2 

Central  Tel.  &  El   Co. — 

Century  Electric  Co.; — 

Chicago  Die  <t  Electric  Co....^ 
Chicago  Edison  Co 4. 12 


Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..  I 

Chicago  Mica  Co 10 

Columbia  Incand.  Lamp  Co..~ 

Columbia  Mfg.  Co 17 

Columbus  Storage  Bat'ry  Co. 12 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 9 

Coolidge  Co..  Marshall  H. ....  17 

Cope.  T..T 1 

Crawfordsville Electric  Co..  1 

Crescent  Co 6 

Crescent  Ins.  Wire  &  CbL  Co.  1 
Crocker- Wheeler  Company... 20 

Crouse-Hinds  Co — 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &  Mfg.  Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.'Wks.  8 

Diamond  Meter  Company — 

Dielectric  Manufacturing  Co.  3 

Directory  of  Engineers 13 

Dixon  Crucible  Co.,  Joseph..  8 

Driver- Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 19 

Edison  Decorative  &  Minia- 
ture Lamp  Depanm't 10 

Edison  Mfg.  Company 10 

Edwards  &  Co — 

Egau,  J.  J 1 

Electrical  Engineer Instltute.ll 


Electric  Appliance  Co  ...-. 
Electric  Storage  Battery  Co. 
Electrician  Pub.  Company.. 
Erie  By...; 


FariesMfg.  Co. .'...: 

"For Sale'-'  Advertisements.. 


Ft.  Wayne  Elec.  Works.  Inc..  19 
Fostoria  Incand.  Lamp  Co... — 

Fowler,  John  H 16 

Fowler-Jacobs  Company 16 

Gay  Chemical  Co..  The  R.. ..  9 

General  Electric  Co .....  9 

General  EngineeringCo.,The  13 
General     Incandescent    Arc 

Light  Company 5 

General  Incand.  Lamp  Co — — 

Gould  Storage  Battery  Co — 

Gt.West.Smelt.&  Refining  Co.  12 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company...  12 

Hallberg.  J.  H 13 

Haller  Machine  Co 20 

Hart  Mfg.  Co 8 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co 8 

Hartford  Time  Switch  Co ....  14 
Hazard  Manufacturing  Co.. .20 
Highland  Park  College .  . .  9 
Hobart  Elec.  Mfg.  Company.  1 

Hoffman.  G.  W 9 

Holmes  Fibre-Graph.  Co 8 

Holophane  Glass  Co — 

Homaday  &  Co. ,  J.  P 13 

Humphrey.  Henry  H — 

Hunt  &  Co.,Robt.  W 13 

Illinois  Central  Ry 12 

Incandescent  Electric  Light 

Manipulator  Company 10 

Indiana  Rub.  &  Ins.  W.  Co....  1 
India  Rubber  &  Gutta  Percna   . 

Insulating  Company 14 

[ntemational  Elec.  Meter  Co  12 
International  TeL  Mfg.  Co.  ..15 


Jackson,  D.  C.  A  W.  B 

Jeffrey  Manufacturing  Co 

Jewell  Electrical  Inst.  Co.... 
Johns-Man ville  Co. ,  H.  W. . . . 


Kartavert  Manufacturing  Co.20 
Kellogg  Switchboard  &  Sup- 
ply Company 15, 17 

Kester  Elec.  Mfg.  Co 11 

Klein  &  Sons,  Mathias 9 

Kohler Brothers :  .AH 

Kuhlman  Electric  Co il 

La  Roche  Co.,  F.  A — 

Leather  Preserv.  M.  Corp — 

Leffel  &  Co.,  James 8 

Lindsley  Brothers  Company..  17 
Loud*sSonsCo.,H.  M... 17 

Machado  &  Roller  6 

Maltby  Lumber  Company.... 17 

Manhattan  El.  Supply  Co 9 

Manross,  F.  N .  12 

Marinette  Gas  Engine  Co 8 

Matthews  &  Bros.,  W.  N 11 

McLennan  &  Company,  K..  ..10 
Mechanical  Appliance  Co,...— 

Mica  Insulator  Company — 

Michigan  College  of  Mines  ..— 

Minnesota  Electric  Co — 

Miscellaneous  Advs 12 

Monon  Railroad ..— 

Moon  Mfg.  Co.,  The ...'.^14 

Morrison  Lbr.  Co.,  J.  W — 

Mueller  Company,  William..  16 
Munsell  &  Co. ,  Eugene 10 

Natipnal  Electric  Co 4 

National  India  Rubber  Co — 

New  England  Butt  Co 1 

XewgardiCo.,  Henry 5 


New  York  Cent.  Ry 17 

New  York  Ins.  Wire  Co 11 

Northern  Elect'l  Mfg.  Co....  5 

Northern  Pacific  Ry 16 

Norton  Elect'l  Instrument  Co.  5 

Okonite  Co.,The I 

Olds  Gasoline  Engine  Works.  8 

Pacific  Coast  Pole  Co 17 

Page&HiU  Co 16 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  &  Refl.  Co.  .— 

Pass  &  Seymour,  Inc — 

Pennsylvania  Railroad 13 

Phelan,  D.  W 17 

Phillips.  Eugene  F u 

Phillips  Insulated  Wire  Co.  ..U 

Phoenix  Glass  Co i 

Phosphor-Bronze  S.  Co 8 

PIgnolet.L.  M 10 

Pittsburg  &  L.  S.  Iron  Co ....  16 

Plume  <fe  Atwood  Mfg.  Co — 

Porter  Cedar  Company 16 

Pratt  Institute — 

Eeislnger,  Hugo ~ 

Reynolds  El.  Flasher  Mfg.Co.lO 

Eoebling's  Sons  Co. ,  J.  A 20 

Ruebel-Schwedtmann- Wells.. 13 

Safety  Ins.  Wire  &  Cable  Co . .  11 

Sargent  &  Lundy , — 

Scholt,  W.  H 13 

..11 
..14 


Seaman,  J.  H. 

Seaman  &  Co. ,  W.  S 

Simplex  Electrical  Co.,  The. 
Simplex  Elec.  Heating  Co... 

Speer  Carbon  Co 

Sprague  Electric  Company.. 


Squire  Electric  Co — 

Standard  Elec.  Mfg.  Co 12 

Standard tinderf.  Cable  Co....  1 
Standard  Vitrified  ConduitCoU 

Stanley  Instrument  Co 5 

Stanton.  LeRoy  W 13 

State  Univ.  of  Iowa 13 

Sterling  &  Son,  W.  C 16 

Sterling. Electrical  Mfg.Co...  — 

Sterling  Varnish  Co.,  The 6 

Stow  Mfg.  Company 1 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...20 

Thompson,  S.  E — 

Torrey  Cedar  Company 17 

Trumbull  Elec.  Co — 

Union  Electric  Mfg.  Co — 

Valentine-Clark  Co.,  The. ...16 
Vulcanized  Fibre  Company.. 30 

Wagner  Electric  Mfg.  Co 4 

Walsh's  Sons  A  Company 1 

Warren  Elec.  Mfg.  Co 10 

Wesco  Supply  Co — 

Western  Electric  Company.. .19 

Western  EI.  Supply  Co 12 

Westinghouse      Electric      Jk 

Manufacl  uring  Co 18 

Weston  Electrical  Inst.  Co.l,  7 

Wilmerding,  C.  H 13 

Wisconsin  Central  Ry 15 

Woolley  Fdy.  &  Mach.  Wks..— 
Worcester  Cocpany,  C.  H 16 


Yesbera  M  f  g.  Co ...... . 

Yost  Electric  Mfg.  Co  . 


Fo±*    OX^s»lfie<a.    Xxidesc    of    .^Vc3.-%rejrt:lsezxiei3.t:»    ISee    f*^s:e    €$• 
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REMEMBER  THE   NAME  AND  BUY  THE  BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING    RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITE  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


<5 


National  Electrical  Machinery 


BUILT  IN   ALL   CAPACITIES 

NATIONAL  APPARATUS  is 
/iZ£-A  grade  in  every  respect. 
Modern  in  design  and  superior 
in  performance.  We  solicit 
specifications  covering  Gen- 
erating Equipment  for  Lighting, 
Pov/er  or  Railv/ay  Service. 

Write  for  Catalogue  No.  27 


1000  K.  W.  Rotary  C'onvektek  for  Street  Railway  Service 


National   Electric  Company 


New  York  :  135  Broadway 
Philadelphia :  J509  Land  Title  Bldg. 
Charleston,  W.Va.:  Agnew  Electric  Co. 


Main  Office  and  Works 

Milwaukee 


Pittsburg  I  Gellatly  &  Co. 

Chicago  I  Old  Colony  Bldg. 

Seattle  and  San  Francisco :  Kilbourne  &  Clark  Co. 


CEJ^T'RAL    STATIOJV    MAJVAGE^S 

Don't  Be  Afraid 

of  the  Gas  Platnt 

WORK  UP  A  MOTOR  LOAD 

We  con  furnish  you 

SINGLE    PHASE     MOTORS 


tKat  will  start  under  full  load  in 
sizes  ranging  from  ^  to  35  H.  P. 


XOcL^ner   Electric  Mfg. 

ST.  LOX/IS,  MO..  V.  S.  A. 


Co. 
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Ammeters  and 
Voltmeters 


NORTON 

Hig^h-Grade  Instruments  at  Moderate  Cost. 

Write  for  Circular  and  Price  List. 

Tlie  Norton  Electrical  Instrument  Co.,  I!1anchestm'c''on'n7 

Agents.-Kohler  Bros. .Chicago. III.:  I  nterstateElec. Co. .Ltd. .New  Orleans, La. 


Expo. 


Within  tlie  Exposition 

See  tlie  Northern  Exliibit  at  St.  Louis,  Sec- 
tion 14,  Palace  of  Electricity,  and  view  the 
congress  of  modern  machines  and  machine 
tools  driven  by  Northern  Motors,  both  con- 
stant speed  and  variable  speed. 

VARIABLE  SPEED  MOTORS  DRIVEN  FROM 
THE  CONSTANT  SPEED  MOTOR  POWER 
CIRCUIT,    GIVING    VARIATIONS    OF 

2T01  3T01  4T01  5  T0 1 

Northern  Variable  Speed  Motors  operate  on  the  two-wire, 
■ingle  voltage  system. 

Bulletin  No.  2533 

NORTHERN   ELECTRICAL   MFG.  CO.,  "adisoh,  wis. 

ENGINEERS    MANUFACTURERS 


TESTING    WATTMETER 

ACCURATE  TESTS 

in  a  few  minutes,  anywhere,  by  one  man  alone  without  regulation  of 
VOLTAGE,  LOAD  OR  FREQUENCY 

STANLEY  INSTRUMENT  CO. 

GREAT  BARRINCTON,   MASS. 


HENRY  NEWGARD  &  CO. 

ELECTBICai  CONSTRUCTION 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings, School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illinois. 


You  will  admit  there  is 


a  doubt  about 
the  decision  — 
from  these 
votes  until  the 
Bulletin  is  in— 


no  doubt  about 
the  decision  —  on 
G*  L  goods  as 
soon  as  the  first 
Bulletin  is  in— 


^      S       u 

«j    5    ^ 
»  Q    W 

Ala 11 

Ark 9 

Cal 10 

Colo 5 

Conn 7 

Del 3 

Fla 5 

Ga 13 

Idaho 3 

III 37 

Ind lb 

Iowa 13 

Kan 10 

Ky 13 

La » 

Me 6 

Wd 8 

Uhss 16 

Mich    14 

Minn 11 

Mls9 10 

Mo 18 

Mont 3 

Neb S 

Ntv 3 

N.  H i 

N.J 12 

N.  Y 3'J 

N.  C 12 

N.  n 4 

Oblo 23 

Ore 4 

Pa 34 

R.  1 4 

S.C 9 

S.  D    4 

Tenn 12 

Tex 18 

Utah 3 

Vt 4 

Va 12 

Wash 5 

W.  Va 7 

Wis 1.3 

Wyo 3 


Pi 

G.I 


Write  for 

Arc  Lamps  and  Arc      g-  i, 
Lamp  Accessories        "no.'" 

D.  C.  Series  to  GOO  V.  Are  L 174 

D.  C.  SerieB Constant  Cur.  Arc  L....  175 

A.  C.  Multple,  to  133  C.  ArcL 182 

A.  C.  Diff.  ArcL. '-L  8"  Series 383 

D.  C.  Mul  to  125  V.  L.  -L  11"-"L  21"  .372 
D.  D.  Wul.  toZaOV.  Arc  L.  '-L  12"..  ..273 
Lightning  Arresters,  Choke  Coils 
and  Line  Discharges 358 

Switches  and  Circuit 
Breakers 

Automatic  Switches 157 

Flush  ?Qsh  Button  Switches ?54 

Knife  Switches  Slow  and  Quick Bk..lbO 
Oil  Switches  and  High  Tension  Ap. .  15;! 

Volt  and  Ammeter  Switches 255 

Circuit  Breakers 

Motors  and  Generators 

n.  c.  Motors  and  Generators 364 

A.  C.  Small  Motors 166 

D.C  —A.C.  Sewing  Machine  Trant... 165 
D.  C.  Fans £Cl 

Panels  and  Sw.  Boards 

Automobile  Charging  Panels ll.'i 

Small  Plant  Switch  Panels 3(i'J 

Plug  Panel  Boards 107 

Switch  Bds.  High  and  Low  Tension. 150 
■'i;.  I,''    Panel    Boards    and    Fuse 
Carriers 51 

Boxes,  Plugs,  Receptacles, 
Instruments  and  Meters 

Primary  fuse  Box.  Insulator  Tyte  .369 
Floor  Outlet  Boxes  (water  tight). .  -  191 

Protective  Fuse  Devices a24 

Round    Pattern    Voltmeters    and 

Ammeters 363 

"G.  I."  Incandescent  Lamps 3U0 


General  Incandescent 
Arc  Light  Go. 

GENERAL  OFFICES:  529  W.  34th  STREET 

NEW  YORK 


Boston 
Denver 
San  Francisco 


BRANCH  OFFICES: 

Chicago 
Cleveland 
Cincinnati 
St.  Louis 


Butte 

Los  Angeles 

Seattle 
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THE 

LP 

DIRECT-CURRENT 

INSTRUMENTS 


■*  Diam.ofbody.  6in..  of  base  flange  7H  In. 

t  MACHADO    <&, 

♦     203  BROADWAY,  NEW  YORK  CITY,  N.  Y., 


Are  ^vioners.  Scales  are 
equally  divided,  indications 
are  dead  beat,  high  range  am- 
meters have  separate  shunts 
and  the  cases  are  of  heavy 
polished  brass. 

Prices  are  right,  the  list 
figure  for  the  meter  illustrated, 
for  instaoce,  being  $16.50. 

WRITE  FOR  DISCOUNTS  TO 


* 

* 
* 

* 
* 
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ROLLER, 

Or  Your  Nearest  Supply  Housa. 


THE  KIND  THAT  WON'T  COME  OFF 

CRESCENT 

LAMP  COLORING  and  FROSTING 


Economical.  A  given  quantity  of  Crescent  Coloring  will  color 
more  lamps  than  the  same  amount  of  other  solutions. 

Put  up  in  all  colors  and  quantities  from  quarter  pint 
bottles  to  five-gallon  cans. 

Write  for  particulars  and  prices. 

COLORS    GUARANTEED    BY 

CRESCENT  COMPANY,  Chicago 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AdJnHtern,    Cord. 

Crescent  Co. 

Incandes-  El.  Lt.  Manip.  Co. 
Adjusters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Ancliors   (Tel.  A  Tel.) 

Matthews  J:  Bro..  \V.  N. 
Crouse-Hlnds  Co. 
Annanciatora. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Eiec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries  and  Jars. 

BlssellCo-.The  F. 

Central  Electric  Co. 

Columbus  Storage  Battery  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

MaTihattan  Elec.  Supply  Co. 

Wfi.'ico  Sut^ply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells.    Baxzers,   Etc. 

Central  Electric  Co. 

Edwards  A  Co- 

Electric  Appliance  Co. 

Manbatian  Eiec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt   Dressing. 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 
Beltincr. 

Leather  Preserver  Mfg.  Corp 
Blo^iverB. 

Sturtevant  Co.,B.  F. 
Boiler  Compounds. 

Dearborn  Drug  A  Chem  Wks. 
Boilers. 

Allis-Chalmers  Company. 

Babcock  A  Wilcox  Co. 
Rooks.   Electrical. 

Electrician  Publishing  Co. 
Bootbs.  Teleplione. 

Teaman  A  Co..  W.  S. 

YesDera  Mfg.  Co. 
Brackets. 

Karies  Mfg.  Co. 
Brashes. 

Central  Electric  Co. 

Kobart  Elee.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Spcer  Carbon  Co. 

Western  Electric  Company. 

miile  Hansrers. 

BlssellCo..  B.  F. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cablesi 
Canopies. 

Faries  Mfg.  Co. 
Carbons,    Points   and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appliance  Co. 

Relslnger.  Hugo. 

Speer  Carbon  Co. 

Wesco  Supply  Co. 

Western  Elec.  Supply  Co. 
Cnstlnftrs. 

Farlc-  Mfg.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Chandeliers. 

Faries  M  fg.  Co. 
Circuit   Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

La  Roche  Co  .  F.  A. 

Union  Electric  Mfg.  Co. 

Western  Electric  Company. 

Westlngbouse  El.  A  Mfg.  Co. 
ClnitterB. 

Faries  Mfg.  Co. 
Clotches,    Electrical 
and    Mechanical. 

Akron  Electrical  Mfg.  Co. 
Coal    nnd    Ashes    Iland- 
linc:  Mnohlnery. 

Jeffrey  M'g.  Co. 
Colls  and  Masrnets. 

Western  Electric  Co. 


Coloring-  Lump 
t.ay  Otit-'micai  Co..  The  R. 
Crescent  Co. 
Cuniniatafor  Compound 
Allen  Co..  L.  B. 
Egan,  J.  J. 
McLennan  A  Co..  K. 
Cunimalulor  Trains  De- 
vi t*e. 

Akron  Electrical  Mfg.  Co. 
Conduit   and  Conduits. 
American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Sprague  Electric  Co. 
Standard  Vilritied  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 
Contractors    and    Elec- 
tric  Light  Plants. 
AUis-Chalmers  Company. 
Bullock  El.  Mfg.  Co. 
Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Wesiinghouse  El.  A  Mfg.  Co. 
Controllers,  Crane. 

Amer.  Elec.  Fuse  Co. 
CrusB-Armn,     Pins     and 
Brackets. 
Berihold  A  Jennings. 
Central  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supp)y  Co. 
Cut-Outs  and   STT-ltcbes. 
BlssellCo.,  The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hlnds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
H.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
La  Roche  Co.,  F.  A. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlngbouse  El.  A  Mfg.  Co, 
Dynamos  and  Motors. 
Akron  Electrical  Mfg.  Co. 
AUis-Chalmers  Company. 

BissellCo..The  F. 
Bullock  Elec.  Mfg.  Co, 

Central  Electric  Co. 
Century  Electric  Co. 

CrawfordsvlUe  Electric  Co. 

Crocker- Wheeler  Co. 

Dust  In  Co..  Chas.  E. 

Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 

Hobart'Elec.  Mfg.  Co. 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Pilectrlcal  Mfg.  Co. 

Sprague  Electric  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec,  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlngbouse  El.  A  Mfg.  Co. 
Economizers,    Fuel. 

Green  Fuel  Economizer  Co. 
Electric    Hcatlnff   Appl. 

American  Elec.  Heater  Co. 

Simplex  Elec.  Healing  Co, 

Western  Electric  Co. 
Electric    Rail  ways. 

Crocker-Wheejer  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlngbouse  El.  A  Mfg.  Co. 
Electrical  and  He'shan- 

Icftl    Engineers. 

Arnold  Elec.  Power  Stafn  Co. 

Baktr  A  Co.,  W.  E. 

Bryan.  Wra.  H. 

Butterfleld.  J.  F. 

Byllesbv  A  Co.,  H.  M. 

General  Engineering  Co.^The. 

Hallberg,  J.  H. 


Uornaday,  J.  P.  A  Co. 
Humphrey,  Henry  H. 
Hunt  A.  Co..  Robi.  W. 
Jackson.  D.  C.  A  W.  B. 
Kobler  Brothers. 
Newgard  A  Co..  Henry. 
Northern  Electrical  Mfg.  Co. 


Ruebel.  Schwediman,  Wells, 
Sargent  A  Lundy. 
Schott,  W.  H. 
Squire  Electric  Co. 
Stanton,  LeRoy  W. 
Wilmerding.  C,  H, 
Electrical  Inatrnmenta. 
{Recording  and  Testing.) 
BlssellCo..  The  F. 
Central  Electric  Co. 
Diamond  Meier  Co. 
Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec,  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec!l  Instrument  Co. 
Pignolet,  L.  M, 
Stanley  Instrument  Co. 
\Vagner  Eleciric  Mfg.  Co. 
\\'escoSupp(y  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Wesiinghouse  El.  A  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 
Eleetro-l'latiniff  Mach*y 
Crocker- Wheeler  Company. 
General  Electric  Co. 
Ele%'ators-Conveyors. 

Jeffrey  Mfg.  Co. 
Enerines,  Gas  and  Gaso- 
line. 

Allls-Cbalmers  Company. 
Marinette  Gas  Engine  Co. 
Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  Mach,  Wks. 
Enslnea,   Steam. 
Allis- Chalmers  Company. 
DustinCo.,  Chas.  E. 
Sturtevant  Co..  B.  F, 
Fans    and   Fan    Motors^ 
Central  Electric  Co. 
Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 
General  Electric  Co. 

General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 

Sturtevant  Co..  B.  F, 

Wesco  Supply  Co. 

Western  Electric  Co, 

Western  Elect,  Supply  Co. 

Westlngbouse  El.  A  Mfg.  Co. 
Fibre. 
.    Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
FittinffS. 

Faries  Mfg.  Co. 
PIxtares,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co, 
Flashers. 

BlssellCo..  The  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co, 
Forees. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  'Wire. 

Anil  r.  Elec.  Fuse  Co. 

l!isseUCo.,TheF. 

Central  Electric  Co, 

iL-ntral  Tel.  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

U.  A  W.  Fuse  Company. 

Electric  Appliance  Co, 

.lohns-ManvlUe  Co..  H.  W. 

Manhatlah  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Globes,    Reflectors    and 

Shades. 

Fosioria  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardridge  Shade  A  Refl.  Co. 

Phtenlx  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co.,  Job. 

Holmes  Flbre-Graphlte  Co. 


Ueatine     (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 

Inspection  «&  Insurance 

Hartford    Sleam    Boiler    In- 
spection A  Insurance  Co. 
InHuiatlne  Machinery. 

New  England  Butt  Co. 
Insulators  and   Insnlat- 

ins    Materials. 

Akron  Electrical  Mfg.  Co. 
American    Electrical  Works. 

Central  Electric  Co. 
Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 
Jobns-Manville  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunseilACo,,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

Okonite  Co.,  The, 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrilied  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

We.stinghouse  EL  &  Mfg.  Co. 
Junction   Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

BlssellCo.,  TheF. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Manhattan  Eiec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Eleciric  Co. 

Western  Elec.  Supply  Co. 

Westlngbouse  El.  A  Mfg.  Co. 
Lamps,  Incandescent. 

BissellCo.,  TheF. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colum  bia  Incan.  Lamp  Co, 

Edison  Decorative  &  Minia- 
ture Lamp  Depl. 

Electric  Appliance  Co. 

Fostoria  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elecl  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps,     Incandescent—* 

Replacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Letters.    Metal. 

HaUer  Machine  Co. 
Llsrhtnine  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Western  Electric  Co. 
Linemen's  Climbers. 

Klein  A  Sons,  Malhlas. 
MaKnet   Wires. 

{See  Wires  and  Cables.) 

Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
Hlnlnir  Apparatus.BIee. 

Allls-Cbalmers  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlngbouse  El.  A  Mfg,  Co. 
motors.    (See  Dynamos  and 

Motors.) 


Nippers  and   Pliers. 

Klein  A  Sons.  Matbias. 
Nozzles. 

Faries  Mfg.  Co. 
PuiutH. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Force. 
Plioaphor   Bronze. 

Phosphor  Bronze  Sm.  Co.Ltd. 
Platinum,     W I  re     an  d 

istbeet. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Coolidge  Co.,  Marshall  H. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup"  Co. 

Lindsiey  Bros.  Co. 

Loud's  Sons  Co.,  H.  M, 

Maltby  Lumber  Co. 

:Morri?oo  Lbr.  Co.,  J.  W. 

JIueller  Company,  William. 

Pacific  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan,  D.  W. 

Pittsburg  A  L,  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  son,  W.  C. 

Thompson,  S.  E. 

Torrey  Cedar  Co. 

Valentine-Clark  Co..  The. 

Worcester  Co.,  C.  H, 
Polish   (Metal). 

AUen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Faries  Mfg.  Co. 
i'OTver   TraidsuLlssion 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail   Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-Windine:— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

AVestern  Electric  Co. 

Wesiinghouse  El.  A  Mfg.  Co. 
Rods.  Conduit. 

Cope,  T.  J, 
Schools  and   Colleges. 

Electrical  Engineer  Inst. 

Highland  Park  College 

Michigan  College  of  Mines. 

Pratt  Institute. 

Slate  Univ.  of  Iowa. 
Sccond-Rand  Mach'y. 

Bissell  Co  .  The  F. 

Cent,  Stat.  Improvement  Co. 

Gregorv  Electric  Co. 
-   Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades.  Laniit. 

Faries  Mfg,  Co. 
Sheet    Brass    A    Copper. 

Plume  A  Atwood  Mfg.  Co, 
Signs.  Electric. 

Haller  Machine  Co. 
Sockets  A  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
Solderlner    Sticks,    Salts 

and   Paste. 

Allen  Co..  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
SpeakinsT   Tubes. 

Central  Eleciric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co, 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Wester    Elec.  Supply  Co. 

Specialties,   Electrical 
Mfrs.  and    Deslsrners. 

Haller  Machine  Co. 


A.<a.-v©irtlserxi.ex»"ts     tSee    I»»s:^ 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 
Storage   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Elec. 

Bissell  Co..  The  F. 
Central  Eleciric  Co. 
Ceniury  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Eleciric  Co. 
Manhattan  Elect'l  Supply  Co. 
M'esco  Supply  Co, 
Western  bleetric  Co. 
Western  Elect.  Supply  Co. 

Svrltchboards. 

Bissell  Co.,  The  F. 

Crouse-Hlnds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Svpltch- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co..  Tbe  F. 
Central  Electric  Co. 
Central  Tel.  A  El.  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
Stromberg-CarlsonTel.  M.Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time  Switches. 

Bissell  Co  .  The  F. 

Hartford  Time  Switch  Co. 
Tools. 

Klein  A  Sons,  Mathlaa. 

Western  Electric  Co, 
Transformers. 

Central  Electric  Co. 

CrawfordsvlUe  Electric  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec,  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co, 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Weslsrn  Elec.  Supply  Co. 

Westlngbouse  EL  &  Mfg.  Co. 
Trucks^  Electric  Car. 

General  Electric  Co. 

Wesiinghouse  EL  A  Mfg.  Co. 

Turbines,    Steam. 

Allis-Chalmers  Co. 
General  Electric  Co. 
Westlngbouse  El.  A  Mfg.  Co 

Turbine    Water  Wheels 

Leffel  ACo.,  Jas. 
Varnishes. 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

W^lres  A  Cables— Mag- 
net Wires. 

American  Electrical  Works. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescentlns.Wire  ACble .  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
Ind  la  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
JIanhaitan  Elec.  SupplyCo. 
National  India  Rubber  to 
New  York  Insulated  WlreCc 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebllng's  Sons  Co..  J.  A. 
Safety  Ins.  Wire  A  Cable  Oo. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 

3. 
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WHITNEY  INSTRUMENTS  ENJOINED 

Full  opinion  of  His  Honor  Judge  Wheeler,  concurred  in  by  His  Honor  Judge  Lacombe 

in  the  case  of  the 

WESTON  ELECTRICAL  INSTRUMENT  CO.,Complainant 

vs. 

WHITNEY  ELECTRICAL  INSTRUMENT  CO.,  Defendant 

This  suit  is  brought  upon  patent  No.  392387  dated  November  6,  1888,  and  granted  to 
Edward  Weston  for  an  Electrical  Measuring  Apparatus,  which  was  adjudged  to  be  valid  in 
Weston  Electrical  Instrument  Co.  vs.  Jewell  Electrical  Instrument  Co.  et  al  in  this  court  in 
Jilarch,  1904.      It  has  now  been  heard  upon  a  motion  for  a  preliminary  injunction. 

The  principal  question  made  now  is  as  to  infringement.  The  parts  of  the  defendant's  in- 
strument look  quite  differently  from  the  corresponding  parts  of  the  instrument  of  the 
patent,  but  notwithstanding  these  differences  in  form  they  are  there  in  the  instrument 
and  do  the  same  things  in  substantially  the  same  way.  This  appears  quite  well  from  the 
description  of  the  two  instruments  in  parallel  columns  in  the  affidavit  of  Frank  W.  Roller, 
defendant's  record  on  this  motion,  page  3.  The  great  thing  to  be  done  appears  to  have 
been  to  get  the  movable  coil  in  its  diamagnetic  frame  into  a  permanent  magnetic  field,  com- 
pactly, and  to  carry  the  current  to  be  measured  from  side  to  side  through  the  coil,  and  move 
the  coil  against  steady  resistance  to  measure  the  current,  and  record  the  measurement. 
Weston  seems  to  have  accomplished  this  by  mounting  the  frame  by  pivots  on  non-conducting 
bridge-pieces,  and  carrying  the  current  to  be  measured  to  and  from  the  movable  coil  through 
springs  connected  with  the  frame  furnishing  steady  resistance,  and  a  pointer  connected  with 
the  frame  and  moving  over  a  scale  to  show  the  movement  and  the  measurement  of  the  current. 

Any  electrical  mechanic  could  provide  the  permanent  magnetic  field,  and  the  form 
of  it  would  not  be  material  except  to  permit  the  movement  of  the  frame  carrying  the 
coil.  The  mounting  of  the  frame  on  the  bridge-pieces  by  pivots  with  its  arrangement  and 
connections  was  the  important  part  of  Weston's  patented  invention. 

The  defendant's  instruments  have  the  permanent  magnetic  field  provided  by  a  magnet 
and  core  of  different  and  perhaps  better  shapes  in  some  respects,  but  permitting  movement  of 
the  frame  in  an  arc  of  a  circle  to  carry  a  pointer  moving  over  a  scale  to  indicate  the  meas- 
urement of  the  current.  If  these  changes  of  forms  are  even  patentable  improvements 
the  defendants  have  taken  and  used  the  invention  of  the  patent  in  making  and  using 
those  improvements. 

The  difference  in  the  form  of  the  parts  carrying  the  frame  on  pivots  supported  by  the 
bridge-pieces  is  of  the  same  sort.       It  does  not  vary  the  mechanical  operation  of  the  parts. 
These  differences  do  not,  any  or  all  of  them,  amount  to  doing  the  same  thing  in  different 
ways,  but  leave  the  operative  parts  doing  the  same  thing  in  the  same  way. 
■    According  to  these  views  the  motion  should  be  granted. 

HOYT  H.  WHEELER, 

Judge. 
For  Plaintiff: 

WILLIAM  HOUSTON  KENYON. 

For  Defendants: 

CLIFTON  V.   EDWARDS. 

Upon  re-examlnat'on  of  the  record,  I  concur  in  the  opinion  above  expressed  by  Judge 
Wheeler. 

July  18,  1904.  E.  HENRY  LACOMBE, 

U.  S.   C.  J. 

(Endorsed)  Circuit  Court  of  the  United  States,  for  the  Southern  District  of  New  York — 
Weston  Electrical  Instrument  Company  vs.  Whitney  Electrical  Instrument  Company  et  al. — 
Opinion,  WHEELER,  J. — United  States  Circuit  Court,  Southern  District  of  New  York. 
Filed  July  20,  1904.     John  A.  Shields,  Clerk. 

Weston  Electrical  Instrument  Co. 

Waverly  Park,  NEWARK,  N.  J. 
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BOILER  WATERS  CORRECTED 

to   remove  and   prevent  scale  and   to  stop  corrosion.     DEARBORN  TREATMENT  does  the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


■  -1^.1^l=UlrK'H-l 

Rt 

JO     & 

OMEIVII 

27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 

w/ 

Ml.     iH       Koe 

JK^,      F>r-aslde>n« 

Telephone:  Harrison  3930  and  3931. 

Dixon's 

Pure  Flake 

GrapHite 


Jis  a  Cylinder  Lubricant 

Makes  cylinders,  valves  and  rods  wonderfully  smooth 

and  bright.    Reduces  friction,  saving  oil  and  packing. 

Booklet  I25C  and  sample  upon  request. 


JOSEPH    DIXOX    CRLCIBI.K  i^O,,  JEK5KV    CITV,  \.  J, 


COMMUTATOR  I 
BRUSH        il 


^tvv  -v.\ie.R\cia\H^ 


There's  No  Friction 

wltb  the  Fibrc-Grapbke  Commatator  Bniih. 
Being  90 perccQt.  pure  graphite, It  Iniarei  low 
reiistaacc,no  iparlcing  under  x  varying  load^and 
longer  wear.  TLere  ]i  no  greaBing  required. 
The  Pibre-Grapbite  ia  therefore  the  mo§t  ecoo 
Domic  brush  oa  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5I5S  Wakefield  St.,  Germantown,  PHIUDELPHIA. 


J 


^f 


itamoni  l|" 


Slralif 


<s> 


Hark 


uFIjp  i^art  Mfg.  Cdn..  Ifartforb.  (Eonn. 

Nroi  Inrk  Instnit  ffiljtrago  STnrontn.  OnL 


P^  '■'i. 


Each  engine  is  fully  tested  bifore 
it  leaves  out  factory  to  its  full  in- 
dicated horsepower.  Its  simplicity 
of  construction  and  perfection  of 
mechanical  principles  have  been 
amply  demonstrated  during  the 
past  23  years.  Olds  engines  are 
standard  the  world  over. 


Stationary  Engines 
Portable  Ertglrtes 


2  to  100  H.  P. 
8  <o    18  H       P. 


Cas  and 

Gasoline 
Engines 


Wo   will   send  full  information  and 
new  illustrated  catalog  upon  request 

Olds  Gasoline  Engine  Works 


252  River  Street, 


Lansing,  Mich. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  G\SOLINB  ENGINES 

and  get  liglit  on  the  subject. 

THE  WALRATH 

Received  tbe  Highest  Award  at 
the  Pan- American  Exposition. 

II  will  produce  as  good  a  com- 
merctall'ght  aa  tbai  of  an  auto- 
matic steam  engine,  either  belttd 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

CHICAGO  HEianrs.  ilu  ] 

AGENCIES  : 
Keystone  Engineering  Co.,  Farmer's  Banlc  Bldg.,  Pittsbursj,  Pa. 

Strong,  Carlisle  !t.  Hammond  Co.,  61-67  Frankfort  St,.  Cleveland,  Ohio 
Macliay  Rngineerinji  Co,,  149  Broadway.  N.  V. 

O.  H.  Seidengian/,.,  .^2  When  Bldg.,  Indianapolis,  Ind. 


JEFFREYMCHAINS 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO 
COLUMBUS,OHIO. 


Sterling  Black  Plastic  Insulator. 

One  hundred  lays'  continuous  baking  at  180°  F. 
will  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


ine  Jiiectrician  Fubiishing  Co.,  510  Marquette  Uldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


f^EGTRADE MARKS    JhE  PHOSPHOR  BRONZE  SMELTINGCO.HMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

iNGOTS,CASTINGS,WIRE,RODS,SHEETS,ETc. 

J^ro//4^J?-!^w£."  — DELTA    METAL 

VX       '^         CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  Sole  Makers  IN  THE   U.S. 


Ha 


Locations    for    Industries 

Brie  Railroad 

Chicago  to  New  York 

Tlic  Erie  I^lailruad  Cumpany's  Indus- 
trial Department  lias  all  tlic  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturinK.  and 
can  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Iiiduslrial  Commissioner.  Erie  Railroad  Company 
21  Corllandt  Street.  New  York 


BUY  YOUR  BOOKS 

FBOM  THB 

£|gclrlclan  Pub.  Co..  6 1 0  Marquelts  Bld|.,  Chleigc 


SAMSON  TURBINE 

The  illustration  shows  the  large  NIAGARA  design,  HORIZONTAL  SHAFT  TURBINES  recently  mstalled  by  us 
,S   HYDRAULIC    POWER  &  MANUFACTURING  CO.,  Niagara  Falls,  N,  Y.    Tests 


H-F 

Generator  EfTlciency 

1750 

QH  per  cent 

30OO 

95     " 

SfiOU 

95     " 

Turbine  Efilciency 
.7  30  per  cent 

.8SG     •• 

.815     " 


for  the   NIAGARA   FALLS 

conducted  by  competent  engineers  developed  as  follows: 

Head  Oateage  speed 

313  rt.  l-»  2r.7  r.  1).  m. 

213     "  3-4  357      "     " 

313     "  Full  357      "     " 

These  results  have  ne\er  been  equaled  by  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally 
HKIH  HEADS  The  test  was  made  AFTER  TURBINES  WERE  INSTALLED,  direct  coupled  to  Generators. 
Francis'  weirs  and  fcrmuhv  for  discharge  was  used.  The  original  test  reports  on  file  at  our  offices.  '^'  .-->-:-- 
are  all  fitted  with  our  SAMSON  BALANCEIl  GATES.         Write  Department  D  for  catalogue. 

Note  e»iiecliilly  the  HMI-OKiM  .SPKEI)  at  Atl.  G.4TE.\GES 

JAMES 


These  turbines 


LEFFEL    &    CO., 


Springfield,  Ohio,  U.  S.  A. 
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c"r'a'd"e  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    •    St.  Marys,  Pa. 


^  ■  ■  MECHANICAL, 

Engineering  »" 

Complete  and  short  couraes.  Thorouebly  equipped 
engineering  shops.  Shop  work  from  the  be- 
einnlng.  Short  courses  In  Steam  and  Electrical 
Engineering.  Expenses  low.  Accommodations  the 
best.  School  all  year.  Stadente  may  enter  any  time. 
Correepondence  eteam  and  electrical  couraes.  Send 
for  catalogue.  Mention  course  In  which  Interested. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


M.KL^IN    &  SON. 

Scad  2c  stamp  for  new  catalogne  No.  6  of 

KLEIN'S     TOOLS 

FoF  Eieetricai  Wofkerm 
and  Lino  Bulldmr*. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III. 


"^ 


FOR    50  CENTS     "'^.^""  ^^""^  y°"  ^  "^^^  Formula  for  making  a  lamp  frosting 
I  wii    WW  Mfcii  lo     wliidi  will  save  you  money.     Inexpensive  to  manufacture. 
Every  Electrician  should  have  this  formula.     Send  at  once,  stamps  or  coin. 
THE  R    GAY  CHEHICAL  CO.,  Box  336.  La  Crosse.  Wis. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


General  Offices:    Century  Building 

NEWARK,   N.  J. 
OVER  20,000  MILES  IN   USE 

Highest  Award  at  Paris  Exposition,  1900,  Buffalo.  1901 


U.S. METAL   POLISH 


POLISHES  ALL  METALS.   BBANcnq 


I  I  Geo.W/Moe"fman 

ZSS.E.WashihgtdnSt.  iHOIflNAf 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Mailattai  Electrical  lm\i  Co. 

CHICAGO: 
188  Fiflh  Ave. 


NEW  YORK: 
32  Cortlandt  St. 


ALLEN-BRADLEY  ELECTRIC  CRANE  CONTROLLERS 


PATENTED 


Guaranteed  for  One  Year.    Three  months'  Free  Trial. 
No  Sparking.    No  Repairs.    Perfect  Control. 

AMERICAN  ELECTRIC  FUSE  COMPANY 

CHICAGO  -  -  ILLINOIS 


&eneiai&lectzic^empanj/ 


TvTTi  Insulated  Wires  and  Cables 


Rubber, 

Varnished 

Cambric, 


Paper, 

Asbestos, 

Weatherproof 


Write  for  information  concerning  Wires  and  Cables  insulated  with  our  special  form  of  Varnished  Cambric.     This  insulation 
is  equal  and  in  many  respects  superior,  to  high  grade  rubber  insulation  and  considerably  cheaper. 


General  Office :    SCHENECTADY,  N.  Y. 

Chicago  Office:  Monadnock  Block  Sales  Offices  in  all  large  Cities 


mm 


wm 


ftm 
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HAVE     YOU      SEEN 

OUR    NEW 

PRICE     LIST 


ON 


PORCELAIN 


KNOBS 


TUBES 


CLEATS 


Don't    Overlook    It 

ELECTRIC  APPLIANCE  COMPANY 

CHICAGO       AND       SAN    FRANCISCO 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.  Flashir  Mfg.  Co. 

221  Fifth  Ave.,  ChlcaBO. 


MICA 


Of  all  Qualities,  In  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAQO 


INSULATION  That  is 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


EDISON   MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 

All  types — every  variety. 

Prompt  shipment — in  any  quantity. 


Miniature  and  Candelabra  Sockets 
and  Receptf(Us. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

'  Qeoeral  Electric  Company,  Harriion,  N.  J. 


rh«  Incandescent  Lamp  Raplacer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
■rt  any  height  or  angle. 

iRcandescent  Electric  Light  Manipulator  Co., 
I  16  Bedford  St.,     Boston,  Mass. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Batter; 
Circuits,  Locating  Faults, 
_^t^  ^     Grounds,  etc. 
X^  ^,         BKLIABLE.       ACCDBATE. 
%^/^m^  Send  for  Circular. 

•   *  *  L.  M.  PICNOLET, 

78-80  Cortlandt  St,  NEW  YORK.  N.  Y. 


EDISON  PRIMARY 
BATTERIES 


FORMERLY 
EDISON  LA  LANDE 


These  batteries  arc  simple  in  construction 
and  can  be  easily  and  quickly  renewed. 
The  renewal  parts  and  supplies  are  inex- 
pensive and  readily  obtained.  You  would 
appreciate  this  if  you  cuuld  read  the  de- 
scription uf  Battery  Renewals  in  our  cat- 
alogue No.  7.     May  we  not  send  it? 

EDISON    MANUFACTURING    CO., 


^ —         TW 


nwui 


Factory.  ORANGE,  N.J. 
NEW  YORK,  83  Chambers  St. 
CHICAGO,  304  Wabash  Ave. 


Wa^rrerv 


Alternator 


EXPERIENCE 

sheds  new  light  on  the 

WARREN 
ALTERNATORS 

Discovering  their  attri- 
butes for  safe.'-'economical 
and  efficient  operation.  If 
you  are  to  replace  a  ma- 
chine that  isltoo  small, 
or  one  that  you  have  found 
inefficient,  investigate  the 

WARREH  ALTERNATOR. 


"^^iiENl^TBlcffc.6. 


Se.nd\i*ky,  O. 


Biggest  Stock 
In  the  West. 


CHICAGO  MICA  CO.,    «    Valparaiso,  Ind. 


SPARKING 


Reduces  the  working   capacity   of   a 
motor  or  dynamo,  wears  out  the  com- 
mutator ,  wastes  power  and  may  cause 
afire.  All  this  may  he  avoided  It  you  usa      ....... 

The  only  article  that  will  PREVENT 
SPARKING.  Win  keep  the  Commu- 
tator in  pood  condition  and  PRE- 
VENT CUTTING. 

AbBcIutcIy  Will  Not  Gam    The    Brushes. 
BO  Cents  per  Stick.  $5.00  per  Dozen.        it  will  put  that  high  gloss  on  the 

Set^D  fiOR  FREE  SAMPLE  STICK.  Commutator  you  have  so  long  sought 

For  sale  by  all  supply  houses,  or  4fter.      & 

K.  Mclennan   &.'C0.,  Sole  Mirs.,  Room  411  Inter  Ocean  Bidg.,  130  Dearborn  SI.,  CHICAGO 


BEARD5LEE  CHANDELIER  MFC  CO. ''^mW«^^ 

GAS  &  ELECTRIC   FIXTURES -"-^"^ TRADE. 


f  REFLECTIONS 


FARIES 
REFLECTORS 


Fit  any  socVtet. 

Quicttly  attached  or  detached. 

Made  of  aluminum  or  steel. 

Very  light  and  will  not  rack  socket  to 

pieces. 
Finish  not  affected  by  heat. 
IMade  in  many  styles  and  finishes. 


Catalogue  mailed  upon  application. 


[FARIES    MFC. 

d:e:catur, 


CO. 


ILL. 


i 


DIRECT  CURRENT 

MOTORS 


THE  ADAPTATION 

of  our  motors  to  mechan- 
ical drive  is  practically 
universal,  and  their  serv- 
ice is  unequalled. 

Write   for    Bulletin    No.    aiou. 


SPRAQUE 

ELECTRIC     COnPANY 


General  Offices: 
S27  West  34th  Street,  New  York. 

Chicago  Office;  PIsher  BulldInK, 


August  6,   1904 
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riANK  N.  PHILLfPS.  Phesidcnt. 
C.  H.  WAQENSEIL,   Trcasurcn. 


CUaCNC  F.  PHILLIP*. 
GCNEHAL  Manager. 


C.  ROWLAND  PHILLIPS,  VrcC-PHK*. 
C.  n.  REUINGTON,  Jr..  6ec. 


AMERICAN  ELECTRICAL  WORKS, 


PROVII>EBJCE,  R.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'oRK  Store,  W.  J.  Watson.  26  Cortiandt  St. 
CmcAQO  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  jrWCTIOlf  BOXES, 
SWITCHBOABJOS,   PA3fEL>    BOARDS,   SWITCHES,   EXOc 


c>A/  ir^i 


AT    THE    ST.   LOUIS    EXPOSITION 

STOMBAUGH  GUY  ANCHORS 

ARE  ANCHORING 

POLES  ON  THE  INTRAMURAL  RAILWAY,  THE  MAST  OF  THE  DE  FOREST 
WIRELESS  TELEGRAPH  CO.  AND  THE  AERODROME  BUILT  FOR  THE 
AIR  SHIPS. 

"   THEY  WERE  SCREWED  IN-THAT'S  ALL. 


W.  N.  MATTHEWS  &  BRO. 
603  CARLTON  BUILDING  ST.  LOUIS 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATIIMTC 
u.  S;  &  FOREIGN  rH  I  LH  I  0 

FOREE  BAIN,  16S2-3  Monadnock  BIk.,  CHICAGO 


lfi'J:A';|^Ji«iiitg!.E)lijgtgJjJia^[k.'g;.jjjli';|':i 

I       6et  the  best— 6et  the  iiabit. 


■,.    ofjelli ng  the  manv ;:i:^:;;;;:s;;;i^7;S 


11 -.A  Bjg.SatTi.ple,iSt'igKj;for,j.lja< 


BooKlet  "Soldering  Sense"  iles 


-  IM4  Columbia  Ave!,  eHiCAGOSa 


AKRON 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  Office:  McKiy  Eoslneerlag  Co  ,  149  Broadway 


GROWN  CORD  ADJUSTER 

BEST  AND  SIMPLEST.  MADE  OF  HARD  RUBBER. 

No  Slip,  No  Abrasion,  No  Removing  socket,  Easily  attached 

Price  $4.00  Per  Hundred.    Liberal  Discount  to  the  Trade. 
Sannple  Free. 
aActuaisize.   Patented.      J .  H.  SE  AM  AN,  I  75  Dearborn  St.,  Ch  Icago 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IN/I 


B.     AUSTIN     A    00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  €0., 

WORKS:  (lyonne,  N.  J.  114-116  I.IBERTY  STREET,  N.  T. 


SINGLE     AND    POLY  PHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,         -        -         Elkhart,  Ind. 


_  ilem  of  Irsloinp  bv  mall  has  helped  thons- 
ands  held  6owa  In  pwjr  joaitlong  10  risa  to  belter 
Balsifes  and  sitiiaiiOQs,  Yoar  cbance  10  rise  la  jusl 
as  irood  BJi  others.  Writ*  for  oar  free  illustrated 
bfwk,  "CHn  I  Become  An  Electrical  Engi 
Wo  Unch  bv  nwil,  Eleclrical  Engineertn  ..,_ 
chanlcal  EoKlncerlnp,  Steam  EngineeriDg,  Mechan- 
ical Drawing,  Electric  Liehting,  Electric  Railwai-s. 
ELECTRICAL  ENGINEER  INSTITUTE,  Dept. 
ft  240  WestTSrd  St.,  VewYprt. 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-LABOR-TIHE-MONEY. 

FLUX- 


ACTUAL     Size 
PATCNTK*. 

Send  for  Free  Samples. 

L.  F.  Mahler  Co.,  R.  lOOS  Chemical  Bld^.. 

St.  Louis,  Mo.,  Qen.  Western  Agent. 

KESTER    ELECTRIC    M'F'Q    CO., 

46  N.  UNION   STREET,        CHICAGO,   ILL 


Grimshaw  Raven  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  iDspection  and  carrj'  the  above  TRADE-MARKS  on  our  tags.     We  also  manufacture  Grimshaw  and  Competition  Tapes  and  Splicing  Compounds, 

NEW  YORK  INSULATED  WIRE  COMPANY, 


riAIN  OPFICE : 
114,  116  &  lis  Liberty  St.,  New  Yorlc. 


BRANCHES: 


CHICAGO: 
192  Desplalnes  5t. 


BOSTON : 
'  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANDARD 


"0.  K."  Weatherprool  Wire. 

Slow  -  Biirning  Weatherprool 

and  Weal  lire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Go. 

Office  and  Faetpry;  PAWTUCKET,  R.  I. 


Standard  Vitrified  Conduit  Go. 


6.  •.  BARNARD,  Manager 


39-41  'JORTLANDT  ST. 
NEW  YORK^ 


LAR6EST' FACTORIES  IN  THE  WORLD 


STOCK  ON  HAND 


SEND    FOR    CATALOGUE 


WESTERN     ELECTRICIAN 


August  6,  1904 


l^^AXTED,  FOR  SATE    ond 

similar  WAXT  COIjCMX  adirrtise- 
ments  (jo  vjords  or  /ess),  ^/.jo  an 
insertion;  additional  it'ords  jc  each. 
PUNITION  ^"AXTED  adz-ertise- 
ments  (50  zvords  or  less),  $r.oo  an  in- 
sertion; additional  zvords  2C  each. 


POSITION   WANTED. 

l!v  practical  superlntendeni  and  all  around 
electrical  and  steam  engineer,  rifteen  years'  ex- 
p*.-rience.  >irictly  sober  and  reliabk-;  ageihiriy- 
six  Have  served  as  central  station  man.  erect- 
ing engineer  and  superintendent,  understand 
all  practical  conditions  of  llgbt  and  power. 
Would  accept  iravellnp  position  or  superin- 
tendent. Address  HOX  380.  care  Western Klec- 
trlclao.  510  MarMULnte  liuildln-p.-,  Chicago.  III. 


WANTED. 

Superintendent  for  city  water  and  electric- 
light  plant,  must  be  competent  electrical  and 
mechanical  engineer.  Give  experience  and  ref- 
erences. State  salary  expected.  Address  UOX 
382.  care  of  Western  Electrician,  510  Marquette 
Itldg..  Chicago. 


FOR  SALE. 

Electric-lleht  plant  in  good  NonhwjLst  Mis- 
souri town  of  ab^ut  1.000  Inhabitants.  Flat  rate 
system:  alternating  current.  400  incandescenta 
and  other  appurtenances.  City  contract  at  a 
ItargalD.  For  Information  address.  CITY 
CLERK.  Lawson.  Mo. 


WANTED. 


Operating  engineer  for  tlectric-iighi  and  rail- 
wav  plani.  .\ddress  ItOX  3H3.  care  of  Western 
Electrician.  510  Maiquette  Bldg.,  Chicago. 


FOR  SALE. 

\  bargain:  I.  T.  II.  30-light  9.G  Amp.  Series 
open  arc  machine,  with  wall  controUerand  am- 
meter complete,  good  running  order. 

Twentv-two  O-G  Amp.  double  carbon  open  arc 
lamps  with  glass,  hoods  and  spreader  complete, 
good  order.  Several  additional  lamps,  both 
single  and  double,  can  be  put  in  good  order  or 
parts  used  for  repairs.  A  lot  of  exita  globes  and 
parts  and  a  supply  of  carbons  will  be  included 
if  taken  as  a  wbo'le. 

Two  30-K.  W.  Edison  Bipolar  125-volt   D.  C. 

generators  In  line  running  order.    Reason  for 

selling,  have  put  In  larger  machinery. 

CARROLL  ELECTRIC  LIGHT  &  POWER  COMPANY, 

Carroll,  Iowa. 


FOR  SALE. 

Two  250  K.W'.,  10,000-volt  gen- 
erators. 

General  Electric,  three-phase, 
60-cycle,  revolving  field  type, 
belted  machines  with  exciters  and 
marble  switchboard. 

Portland  Lighting  &  Power  Co., 

Portland,   Maine 


Dividend  Paying 

Electric  Light  Plant 

For  Sale. 

Electric  light  plant  in  Wisconsin 
city  of  3,000  inhabitants,  exclusive 
17-year  franchise  and  city  con- 
tract. Plant  in  operation  for  seven 
years  paying  annually  cash  divi- 
dend. Physical  condition  of  plant 
is  first  class. 

Company's  increasing  business 
demands  more  attention  than  can 
be  given  to  it  by  present  owners, 
who  are  local  business  men.  A 
splendid  opportunity  for  a  practi- 
cal electrician  or  manager  who  can 
control  or  invest  about  S20,ooo. 
Address  BOX  374,  care  Western 
Electrician,  510  Marquette  Bldg., 
Chicago,  111. 


PROPOSITION 
For  PROPOSALS. 

Sealed  proposals  will  be  received  until  4:30 
o'clock  p  m.  on  the  31st  day  of  August,  1904, 
addrtjsed  to  the  Clerk  of  Kendallville,  Indiana. 
for  iiirnishing  and  installing  one  15"  K.  W. 
alternating  current  generator,  and  tuo5n-iight 
serie*  alternating  current  regnlaiors  and  eighty 
enclosed  arc  lamps,  also  switchboard  and  instru- 
ments. It  being  an  addition  to  the  present 
lighting  plant  of  said  city. 

Copies  of  specifications  will  be  sent  on  appli- 
cation to  F.  E.  .lobnson,  Electric  Light  Super- 
intendent of  said  city. 

The  Common  Council  reserves  the  right  to 
reject  any  and  all  bids. 

D.  O.  BRILLHART, 

Clerk  of  Kendallville. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  aeneral  Electric  S-phase. 

1-120     •■ 

1"7S        *'        Westlnjphouse  2-ph8se, 

250-VOLT  GENERATORS. 

1-2S0  K.  W.  Western  Electric  M.  P. 
1-200     "      Eddy  M.  P. 

125-VOLT  GENERATORS. 

1-I2S  K.  W.  Western  Electric  M.  P. 
Immediate  shipment. 

ELECTRIC  cof 

54-62  S.CLINTON  5T.  CHICAGO 


We  are  in  position  to  sell  elec- 
tric-light plants  with  good  fran- 
chise and  contract  and  on  good 
paying  basis.  None  too  small, 
none  too  large,     .\ddress, 

J.  S.  MAURER  &  CO. 

804  Monadnock  Bldg.,  Chicago,  III. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Gommunltles, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  information  and  descrlptiTe  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

f  Park  Row,  Chicago,  III, 


Like  Finding  Mone). 

Save  your  scrap  copper,  brass  and  platinum,  also  incandescent  lamp  bases,  etc.,  and 
send  them  to  us.    We  pay  the  hiKhest  market  prices  for  this  material.    What  have  you? 

We  manufacture  copper  bard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder, 
pig  lead,  Ingot  copper,  spelter,  etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &  REFINING  COMPANY,  CHICAGO. 


MAILED    FREE. 

A  valuable  treatise  on 

STORAGE   BATTERIES 

(or 

Private  Lighting  Plants 

together  with  our  catalogua. 

COLUMBUS  STORAGE  BATTERY  CO., 

COLUMBUS,  OHIO. 

Machado  &  Roller,  New  York. 
Coltz  Engineering  Co.,  Chicago. 


^'MANROSS'' 
HAIR  SPRINGS 


One  42-in.  x  15  ft.  9-in..  250  H.  P.  Worthington  Water  Tube. 
One  60-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  o4-in.  x  16  ft.,  Devine  Turbular  Boiler. 

EIMOIIME8. 

One  600  H.  P..  21  x  36  x  30.  Williams  Tandem  Horizontal  Comoound,  140  li.  1'.  M. 
Two  600  H.  P.,  20  X  30  x  24.  Porter-Allen  Tandem  Compound,  200  E  P.  M. 
One  250  II.  P.,  12  X  24  X  18  Williams  Tandem  Compound,  250  K.  P,  M, 
Two  100  H.  P.,  13  X  12,  Dick  .t  Cburch,  High  Speed  Automatic, 

PARTIAL    LIST    ONLY. 

Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A. 


Estimates  Furnished. 


YOST  SPECIALTIES. 

Sockets,  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Reoeptacles, 

Gord 

Adjustersm 

Gataiogum  for 
the  amklng, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


♦**********»************•;< 
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CTID"  INCANDESCENT 
O  I  Mn       LAMPS 


LONa  LITE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

KADB     Br    THE    MOST    SKILLED    WOREMEN. 

STANDARD  ELECTRICAL  MFG. 
COMPANY,     :     Niles,  Ohio.  \ 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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ARNOLD  ELECTRIC 
POWER  STATION  Co. 

EiiRineers.  Constructors  for  Complete 
Electric  Plants.     Results  Guaranteed, 


Byllesby,  H.  M.  &  Co 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Examinations  aud  Reports. 

New  Tork  Life  Building,      -     CHICAGO,  ILL. 


t.  W  Hammer,  H.  J.  Mlnhlnnick, 

Pres.  and Treas.  Bee.  andGen'lSup't.  | 

General  Engineering 

r*^       Ttttt  Consulting  and 

\^U. ,     X  nti.    ContractlngEnglneers. 

TelephoneB.ElectrJcLl^ht.Power  Transmiision  t 
Suite  1112, 13.T  AD-^JilS  ST.,  CHICA  GO. 
Long  UlBtanoe  Teloptio.  e  Central  i78. 


ENGINEERS 

Represented  in  this  "Directory"  are 
enabled  to  come  In  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


HoRNADAY,  J.  P.  &   Co. 

SUITE  1108  TRACTION   BUILDING 

CINCINNATI,  O. 

I  WATERWORKS,    ELECTDIC  RAILWAY.    LIGHT, 

TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


I  Ixmg  DlBta^ce  Phone  Central  24*8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 
B     Specialties — Central  Station  Heating  Planta, 
I  Water   Works  Steam  Plants,  Electric  Light, 
1  Qaa  and  Street  Railway  Plants. 
ri220^1   MARQtJETTB  BuiLDING,     CHICAGO. 


Robert  W.  Hunt  &  Co., 

ENGINEERS 

I  1121  The  Rookery,  66  Broadway, 

Chicago.  New  York. 

MonoQgahela  Bank  Bldg..  Pittsburg. 

Norfolk  House,  Cannon  St.,  London. 


KOHLER    BROS., 

I  CoDtractiag    Electrical    Engineers, 

Lighting  Power  Railways, 

i8o4-iBo6-i8c8-i8io-i8ia  Fisher  Bnildin^ 

CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Flans,  Specifications  and  Supervisloa  oC  I 

■taUatlon  of  complete  telephone  plants 

Special  Reports  on  Telephons 

Properties  and  Apparatu. 

[  411  Electrical  Bldg.,  Cleveland,  Ohio.  J 


■BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  aud  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


J.  H.  HALLBERG 

I  Consulting  Arc   Lighting   Expert   and 
Practical  Electrical  Engineer 

1 45  Broadway  -  NEVT  YORK 


Room 169A 


RDEBEL  ■  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  and 
ELECTRICAL  ENGINEERS, 

Suite  801  Chemical  Building, 
ST.  LOC18,  U.  S.  A. 


Telephone  Main  3123. 

WILMERDING,  C.  H. 

CONSULTING  ENGINEEB 
1100  Old  Colony  Bldg.,  CHICAGO. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBCRB 

AMERICAN  INSTITUTE  mf  ELECTRIOA!.  CNGINEEH* 

AMERICAN  ■•«IETY    OP    MECHANICAL    ENGINKERS 

AMERICAN   SOCIETT  OF  CIVIk   ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON.    WIS. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


THE  STATE  UNIVERSITY  OF  IOWA 

SCHOOL  OF  APPLIED  SCIENCE.  Iowa  City,  Iowa 
Four  year  courses  of  the  hlgheBt  erade  in 


Civil 

Municipal 

Sanitary 

Electrical 

Mechanical 

Mining 


E 


NGINEERING 

NumeroOB  short  practical  coorees. 
Special  courses  In  technical  chemis- 
try, bacteriology,  etc.  Adequate 
equipment  In  shops  and  labora* 
tori  es,    W  aterpower. 


University  environment.    Expenses  low. 

Address  C.  E.  MacLEAN,  President 


READ  THE 


ELECTRICAL  PAPER 


If  You  Will  Look  at  the 
Map  You  Will  See 


THAT 


The  Pennsylvania  Line 

is  the  direct  route 

Chicago   to    INDIANAPOLIS,  IND. 
LOUISVILLE,    KY. 
Columbus,   O.        Cincinnati,   O. 

AND    ALL    POINTS    SOUTH 

Service  and   equipment  strictly  first  class.       For  time  of  trains  and  full   details 
call    on    agents    or    address 

C.    L.    KIMBALL,   Ass't   Cen'l    Passenger   Agent 

No.  2    SHERMAN    STREET,    CHICAGO 
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I 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  th* 
A.T-riX:     F-I-EXIBL.E    -TUBE    >A/II 


I  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Glenwood  Works, 

YOIMKERS,   N.  Y. 


Sales  Offlce, 
#       IB  Cortlandt  St.,  New  York 
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TELEPHONE 
BOOTHS 

PAY 

FOR 

THEMSELVES 


By    Increase    of     Receipts, 
Oftentimes    In   one     Month 


WRITE  FOR    CATALOaUE 


W.  S.  SEAMAN  &  CO. 

216  E.  Water  St. 
niLWAUKEE,     -     -     WIS. 


BITUMINIZED 
FIBRE  CONDUIT 

PO  R 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas  explosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Send  for  Illustrated  book.     Ask  for  prices  giving  size  and  quaailtlea  required 
PROMPT    DELIVERIES 


PACTORIBS:   Pblladclpbla,  Chicago,  Los  Angelas 

American  Conduit  Company 

SEVENTH  FLOOR,   170  BROADWAY,   NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cal.        Manhattan  BIdg.,  Chicago 


MOON  MFG.  CO., 

13-49  So.  CAN«1.  St.,  CHICAGO 


THE 

Hartford  Time  Switch 

A  mechanically  operated  switch,  which 
turns  lights  ON  and  OFF  at  such  hours 
as  the  user  desires  with  no  further 
aitention  than  the  weekly  winding. 
Approved   Mechanically    as    well    as  Electrically 


Showing  double  doors,  Seth  Thomas  eight-day 
movement,  auxiliary  c«t-out,  auxiliary  band- 
trip,  and  switch  indicator. 
For  controlling  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  house  hall  lights,  motors,  batter- 
ies, burglar  alarms.    :;    10,  20,  35  and  50 
Amperes.    250  Volts.    1,  2  and  3  Poles. 
Consult  us  reKardlag  any  reqnlremeati 

SEND   FOR    CATALOQUC 

The  Hartford  Time  Switch  Co. 

440  Asylum  St.,  HARTFORD,  CONN., U.S.A. 

New  York  Clli : 

A.  Hall  Berty,  97-99.101  Warren  Street 

LtodOD,  Engliad ; 

Verityj,  Ltd.,  31,  King  Street,  Covent  Qardeo,  S.  W. 


A  utonnntic    Telephones^ 


Privacy 

Promptness 

Precision 


ProfitSm 


Automatic  Eiectric  Co.,         diicago,  U.  S.  A. 
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IS 


is  the  universal  opinion  of  those   who   have   investigated 
our   new  party   line    telephone.      Our  "Sure-Ring"  tele- 
E     phone  cuts  out  much  trouble  on  party  lines. 

Our  new  desk  set  also  has  some  excellent  features. 

These  are  all  described  in  Bulletin  No.  ii-E. 
Mailed  free  upon  request. 

Stromberg-Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N.  Y. 


SALES  OEPT. 

CHICAGO,  ILL. 


v^ 


3^ 


The  Kellogg  Transmitter  stands  first  In  volume,  clearness  of  articulation  aud  in  carrying  power. 
Our  prices  are  low  when  cost  of  maintenance  and  quality  of  apparatus  are  conaiderer 
Do  not  fall  to  visit  our  exhibit  in  the  ElecSrlcity  Building  at  the  St.  Louis  Exposition. 

Kellogg  Switchboard  &  Supply  Co.,  0—"^"^-- 

Seyraour  BIdj;.,  Los  Aageles       Electric  BIdg..  Cleveland 


Streets  -  CtllCAQO 
Keystone  Telephone  BIdg.,  Phlledilphln 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.  E.  ROMANS.  A.  M. 

352  pages. 

Cloth,  Price  $1.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,       Giiicago,  III, 


SECURITY   TROLLEYS 

FOR    STRINGING    CABLES 


(patciited) 


Weight,  12  Pounds 

Prompt  shifm^nts  from  stock 


A  thousand  feet  ot  cable  Is  easily  pulled 
In  ten  minutes  by  ODly  two  men  after  trolleys 
are  in  position. 

The  old  way  cost  too  much,  and  of  the  various 
new  schemes  for  stringing  cables  all  have  been 
pronounced  complicated  and  defective,  except 
this  very  natural  and  sensible  way  of  using 
trolleys. 

Price,  $1m50  eacit 

IVrite  for  Catalog  IT.  ii8 


The  F.  Bissell  Company 

Maaufacturers  and  Jobbers  of 
ELECTRICAL     GOODS 

226-22S-230  HURON  STREET 


TOLEDO.O- 


Electrlc  Heating  Apparatus 

•  END  POR  eZ-PAat  CATALOQUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambridgeport,  Mass. 


Points  in  Wisconsin 
and  tiie  Nortliwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair" 
cars  aud  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  aud 
Duluth,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND,Gen'l  Pass.  Agfa, Milwaukee.Wls. 


Send  your  Book  Orders  to 

ELECTRICMH  PUBLISHING  CO., 

610  Marquette  BIdg.,  Chicago. 


We  mtroduced  successful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet— "Selective W." 


CENTRAL 
ENERGY 

MAGNETO 


Impedance  Coil  for  Selectlves.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE :  CO. 

CHICAGO,  ILLINOIS 


INTERNATIONAl 

Mechanical  Self=Restoring 
Drop  Switchboard. 

A  PERFECT  APPARATUS. 

Made  la  any  dtslred  capacity. 

Sample  parts  and  quotations  on  request. 

INTERNATIONAL 
TELEPHONE  MANUFACTCRINfi  CO. 

CHICAGO,  U.  8.  A. 
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PRODUCERS^ 

AND 

WHOLESALERS 
OF  WHITE  CEDARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES   ON    SMALL    POLES. 
Writefor  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NVaRCESTER    CO 


Vards 

[  KOSS    MICH. 
L'ANSE 
MUNISING      •• 

ONTONAGON 
WAGNER. WIS 
PESHTIGO      ■■ 


SUITE    1206  TRIBUNE  BLDG.  CHICAGO. 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., ! 
SA6IHAW,    MICH. 
We  want  your  Inquiries  always. 


POLES 


W.  C.  STERLING  ft  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  tn  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 
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ESTABLISHED   1662 

WM.  MUELLER  COMPANY 

I21I-IZ-13  MARQUETTE  BLOG.  CMICA60, 

EIQHT    DISTRIBUTING     YARDS 
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THE  TRAIL  OF  LEWIS  AND  CLARK 

was  the  pioneer  American  trail  west  of  the  Missouri  river  and  tlie  results  of  tliat  ex- 
ploration of  1804-6  were  of  tremendous  importance  to  the  United  States  and  they  were 
never  more  apparent  than  now. 

A  publication  relating  to  the  Lewis  and  Clark  e.^pedition,  just  issued  by  Q.  P. 
Putnam's  Sons,  New  York,  stands  peculiarly  alone.  This  edition  is  a  two-volume, 
8  vo  one,  called  "The  Trail  of  Lewis  and  Clark,  1804-1904."  The  author,  Mr. 
Olin  D.  Wheeler,  is  the  well  known  writer  of  the  popular  Wonderland  series  of  the 
Northern  Pacific  Railway,  in  connection  with  which  he  made  his  studies  and  researches 
for  this  work. 

Mr.  Wheeler  has  traveled  several  thousand  miles  over  the  route  of  Louis  and 
Clark.  He  has  camped  out.  climbed  mountains,  followed  old  Indian  trails,  and  visited 
remote  points  made  memorable  by  those  explorers.  Their  route  across  the  Bitterroot 
mountains  has  been  followed,  identified  and  mapped. 

"The  Trail  of  Lewis  and  Clark"  is  illustrated  in  color  and  half  tone  from 
paintings,  drawings,  and  maps,  by  Paxson.  De  Camp  and  Russell,  made  under  Mr. 
Wheeler's  direction  and  from  photographs  taken  especially  for  ihe  purpose.  The 
writer  tells  his  own  storv  and  supplements  it  with  pertinent  e.xtracts  from  Lewis  and 
Clark,  and  a  host  of  other  historical  and  narrative  writers  that  connect  the  past  with 
the  present  Exact  excerpts  and  photographic  reproductions,  in  half  tone  from  the 
ORIGINAL  MANUSCRIPT  JOURNALS  of  Lewis  and  Clark  are  given.  Achapter 
is  devoted  to  the  Louisiana  Purchase,  another  to  the  preparatory  measures  for  the 
exploration,  and  another  to  the  history  of  each  man  of  the  expedition  so  far  as  known, 
including  a  discussion  of  the  death  of  Captain  Lewis. 

The  Louisiana  Purchase  Exposition  at  St  Louis,  and  the  Lewis  and  Clark 
Centennial  to  be  held  at  Portland,  Oregon,  in  1905,  make  this  work  peculiarly  timely, 
because  written  from  the  standpoint  of  actual  knowledge  of  pastand  present  conditions 
of  the  old  trail  and  country. 

"  The  Trail  of  Lewis  and  Clark  "should  be  found  in  every  public  and  private 
library  in  the  land  and  the  general  reader  will  find  in  reading  through  its  pages  of  large 
clear  type  that  truth  is,  indeed,  stranger  than  fiction. 

Tbe  book  can  b*>  ordered  ihTou^'h  any  bookseller  or  news  stand  or  direct  from  the  publishers 


POlES-POSTS-PIUN(i-TlES 

Eta!'rr.p"wI'e''r-j°ac.bsco.!  THc  FOWLER  Companies 


John  H.  Powler  &  Co. 


Fisher  Building, 


CHIC AQO 


WHITE    CEDAR    POLES 

Don't  forget  our  MlimeBota  Transfer  Yard— midway  between  St.  Paul  and  Mlnne- 
apolls,  whers  we  load  in  forty-eigbt  houii  from  the  time  we  hare  your  order. 

OAf^C    Jb     Ulll      t^t\        1003  Lumber  Exchange, 
f  l^\*^-     <».    niUU     \J\9»        MINNEAPOLIS,  MINN. 


prv 


CEDAR  POLES 


THE 

Vateniine'Clark  Com 

234-   La   Salle   Streot,   OHIOAOO 


YARDSi 
PInooimlnB,  Mloh,     e     Craan  Bmy,  WIm.     1    Mmw  Lotnlon,  IMVi 
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BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN  PUBLISHING  COMPANY. 

610  Marauette  BIdg.,  CHICAGO. 


CENTRAL  STATION  HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils.   Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Americam  District  Steam cCoMPANy 


Mention  Western  Electrician. 


LOCKPORTN.Y. 
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MICHIGAN   WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


"Seeing"  will  be  "Believing"  if  you  will  only  let  us  ship  you  a  sample 
car  of  the  "Trolley  "  ties  we  are  making  those  low  prices  on. 
iHay  we  ship  ? 

MALTBY  LUMBER  COMPANY,  509  Phoenix  Blocic,  Bay  City,  Micliigan. 

TIPPER  <&,  PATTON,  Pittsburg  Agents,  000  Bessemer  BIdg. 


BRACKETS— X 

ARMS— PINS 

little  things  it  is  true,  but  they  cut  a 

big  figure  in 

line  construction. 

OVR.    MOTTO    IS: 

Prampt  Shipment       Quality 

Satisfaction 

Right  PtIcs 

COLUMBIA  MFG.  CO. 

ANTIGO.  WIS. 

YARDS  -  NEW  DULUTH,MINM.>  FLQODWaoO,  MINN.  -  WEUERS.MINN. 


FIVE 

POINTS 

OF  EXCELLENCE. 


Leaving  the  center  of  the  city 
from  which  you  start;  reaching 
the  center  of  the  city  of  your  des- 
tination, over  smooth  and  level 
tracks:  giving  rest  and  comfort: 
riding  beside  running  waters  most 
of  the  way,  through  the  centers  of 
population  to  the  gateways  of 
commerce:  when  you  travel  by  the 

NEW  YORK  CENTRAL  LINES. 


A  uopy  of  the  illustrated  Catalogrue  o£  tlio 
'■Four  Track  Serien'  will  he  sent  free  upon 
recel.  tof  '  twtM-entstanjpbvGeonzeH.Datile's. 
(ieneral  Passenger  Agent,  i-rand  Central  Sta- 
tion. »w  York. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Largi  Stock  Constantly  on  Hand 


Poles 


MICHIGAN 


r:CEDARPOLES 

ALLLENGTHSANt>SlZES 


WESTERN 


WAYofthcWOR.LD 

wor.ld's  rAlP^ 
BIG  rOUPc 
ROUTE 

to 

5T  LOUIS 

•190/t 

yfttc  for  JoCdetsS-jBooXtch^ 

/fCAUX 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  Hew  York 


POLES. 

WHITE  CEDAR. 

IPAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONC  LEAP 

PINE  AND  FIR. 


THE  BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 

STEAM 
SUPERHEATERS 


BRANCH    OFFICES: 

BOSTON,   35  FCDCRAL   STIItCT. 

PHILADELPHIA,  1110-1112  north  ah.  bids. 
SAN   FRANCISCO,  63  first  street. 

PITTSBURG,    1218  FRICK   BUILBIN*. 

NEW   ORLEANS,  339  carondelct  btreet. 
CHICAGO,  1216  Marquette  bl.g. 
ATLANTA,  empjre  blos. 
CLEVELAND,  Toe  New  Enslamb  blob. 

MEXICO     CITY,    T  AVCNIBA  JUAREZ. 

HAVANA,  CUBA,  us  i-a  cailc  be  ia  ha. aha 


200  Pounds  Workinff  Presiun 


Our  Book,  STEAM,  mailed  free 
on  application. 
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Announcement 


New  Standard  Instruments 

With  Free  Calibration  Service 


Voltmeter 


Waltmeter 


Ammeter 


For  Direct  and  Alternating  Currents 

■VVT"       A  •»-»-*-»  r\<  •#■#-» /^^   *^^  development  of  Semi-Portable  Instruments  of  Precision  of 
''  ^   ixllllUVUlCC   ^  new  type,  greatly  superior  to  all  others  now  in  use.     Their 
introduction  marks  the  beginning  of  a  new  era  in  electrical  measurements. 

W^  Fftrtfl^r  Annntmr^  that  the  Westinghouse  Department  of  Standards 
W  C  1  Ul  liiCi  XliUlUUllCC  .^^jii  recalibrate  these  instruments  free  of  charge 
upon  request  at  any  time  within  five  years  of  date  of  purchase.  This  service  will  elimi- 
nate all  the  present  troubles  due  to  inaccurate  standards,  and  is  an  important  innovation  in 
electrical  practice. 

One  Westinghouse  Instrument  of  Precision  has  the  range 
of  several  standard  instruments  of  different  capacities  of 
any  otiier  manufacture.  Free  calibration  ensures  the 
preservation  of  their  initial   accuracy. 


Hade  Only  By- 


Westinghouse  Electric  &  Mig.  Co. 

Pittsburg,  Pa. 

For  tull  particulars  address  nearest  District  Office 

New  York,  Atlanta.  Dallas,  Baltimore.  Boston.  Buffalo,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Los  Angeles,  Minneapolis,  New  Orleans,   Philadelphia,   Pittsbur);, 

St.  Loul.i,  Salt  Lake  City,  San  Francisco,  Syracuse,  Seattle,  Denver,  Mountain  Electric  Co. 

Canada:    Canadian  Westinghouse  Co..  Limited.  Hamilton,  Ontario.      Mexico:    a.  &  O.  &  Branlff  Co.,  City  o<  Mexico, 
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Telephone  Booth  Fan  Motors 


The  only  place  where  silence  is  really 
golden  is  in  a  telephone  booth — that  is, 
after  the  talk  begins. 

The  door  must  be  closed  to  keep  outside 
noise  outside,  and  inside  talk  insi<le. 
Inside  air  becomes  heated  and  the  talker 
wishes  for  a  fan  motor.  If  he  had  the 
ordinary  kind  he  would  be  unable  to  use 
it  because  of  the  rumble  and  roar  of 
vibration  of  booth  and  wind  in  his  ears. 

The  telephone  booth  "Wood"  fan  motor 
is  a  specialty  that  has  been  given  special 
study  and  fulfills  every  requirement. 

In  telephone  booths  or  cabinets  these 
motors  are  practically  without  a  rival. 
There  is  not  another  motor  on  the  mar- 
ket that  so  fully  meets  the  requirements 
of  this  service. 


"Wood"  telephone  booth  fan  motors  are 
small,  light  and  slower  in  speed  than  any 
other  "Wood"  fan  motors.  The  motor  is 
suspended  on  three  spiral  springs  of  cal- 
culated resiliency  which  deaden  all  vibra- 
tion. 

It  is  small  enough  to  be  mounted  on  the 
side  of  the  cabinet  and  give  just  the 
proper  amount  of  breeze  in  just  the  right 
direction. 

Special  windings  permit  the  use  of  these 
motors  in  series  with  an  incandescent 
lamp  lighting  the  booth  and  at  '.he  same 
time  cooling  it.  The  circuit  can  be  so 
arranged  that  closing  the  door  starts  the 
motor  and  lights  the  lamp  and  opening  it 
turns  off  the  current. 

The  total  energy  consumption  for  series 
operation  is  practically  the  same  as  for 
lamp  alone. 


The  suspended  revolving  type  attached  to  a  lamp 
socket  is  also  a  necessary  comfort   these   days 


Good  Advice 


No.  3 


Nothing  exasperates  ihe  mmatjer  of  a 
central  station  more,  than  having  com- 
plaints come  to  h'm  from  his  customeis, 
charsiinsr  that  tlieir  meters  are  "running 
too  fast,"  or  from  his  meter  reading  dt- 
partment,  that  man3-  of  the  readinf;s  are 
certainly  "too  slow."  The  conditions  are 
experienced  daily  in  many  plants  and 
many  meters  are  pr<  duftive  (f  ju.'-t  such 
results.  The  present  Duncan  Direct 
Current  Wattmeter  is  a  guaranteed  proof 
against  sui  h  erratic  departures  from 
straij;ht  line  accuracy. 


Good  Advice  No.  4  Next  Weeic 


Write  for  Bulletin  and  Prices 


DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,   IMD. 


Dlkttr  CURRENT 


Generators  and  Motors 


Western  Electric  Company 

CHICAGO  NEW  YORK 

Other  Principal  Cities 

Space  17  Louisiana  Hurchase  Exposition 


«) 
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SIGN  S 


For  Signs,    Letters,    Flashers,   Dimmers,  Timeswitches, 
Lamps,   Rubberrings  and  anything  pertaining  to  Signs, 


-WRITE  TO 


HALLER  MACHINE  COMPANY 

Dniirners  and  Manufacturers,  of  Sbeetmetat,  Electric  and  Machinery  Spedaltle* 


Crocker-Wheeler.     Brown,  Boveri. 

By  arrangement  with  the  celebrated 
electrical  engineers,  Brown,  Boveri 
&  Cie.  of  Baden,  Switzerland,  the 
Crocker  -  Wheeler  Company  has 
secured  their  alternating  current 
designs,  patents  and  rights  to  man- 
ufacture in  America,  and  has  re- 
tained them  as  consultingengineers. 

Crocker- Wheeler  Company  is  now 
putting  on  the  market  alternating 
current  generators,  transformers 
and  accessories  of  the  most  per- 
fect design  and  construction, 
adapted  to  American  practice. 
Opportunities  to  bid  on  this  appa- 
ratus are  invited. 


^m^ 


WIRES  ^  GABLE 

HICH-CRADE.  RUBBER-COVERED,  WEATHER-PROOF 

Magnet,  Office,  AsncnciatobWibb. 

HAZARD  MANUFACTURING  CO., 

GUttBAuOmCB  AND  WOBKS,  NBW  To«K  OPPICB,  CHICAGO  OFTIOH.  . 

\       }  W  irkf-tiorru.  fa.  6u  ucv  Si,         71  and  7:i  VVesl  AdNfflaSL 

VULCANIZED  FIBRE 

Highest  grades  (or  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catal(^[ues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington.  Pel. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINa 

For  Electrical  and  Mechanical  Purposes.  KaUwayDust  Guards,  Wubom 
and  Packings.    Patent  insulating  Cleats. 


iBIack  Diamond  File  Works  I 


Eat.  1HG3. 


Inc.  lt(95. 


Twsht 
Metals 
Awardsd  at 
International 
Exposllloni 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


^  OI'B  UOODH  ABE  OS  SAI.K  IS  EVEBY  1.EADIN6  HARDWAKE  o9 
4f|  (BTOBE  IN  THE  UNITED  STATES  AJND  CANADA.  }jf 

I   G.  &  H.  BARNETT  COMPANY,   | 

^  PHILADEI.PHIA,    PA.  Pf 


4f? 


MASCTACTtTBED  BT 


THE  KARTAVEUT  MANUFACTURINfi  CO.  Wllningtoiu  I 


ECONOMIZE 

IN  YOVR  BOILER  PLANT.     INSTALL  A 

STURTEVANT  ECONOMIZER- 


Boiler    cft.pe^city    Incree-sed    20   to   40    per   cent.     l*Bt,ter\t   system   of 

"  st«L^gerecl     pipes "     give     IncreeLsed     s&.vlng     over    stre^lcKt     pipe 

economizers. 

For   hlaK   or  low   pressures.     No    loB^ky    tolnls.     SblsIIv  tt.cc«sslble. 

Send  for  cts^tOLlogue. 

B.    F.    STURTEVANT    CO. 

BOSTON.    MASS. 

General  Office  &.r\d  Works,  Hyde  Park,  Mass. 

New  York  Phlle..delphieL  C>\lca.ga  London 

3»7 


iWfe:ft4^ffe*ife*;fe*ife*ifeife4fe*4feifeife**i^*ife4fei?  7^ 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,    N.  J. 


Nsir  Veik 


Cblcage 


-AGENCIES    AND    BRANCHES - 

Cleveland  Sin  Franclso* 


riiMadelpMs.. 


Vol.  niy.      $3.00  Per  Aiiui.    £"''?■"•<""■  «"■ '"' ^'s'r"^- 


Publisblne  Company,  Chicago. 


CHICAGO,  ADGDST  13, 1904. 


Entered  at  Chicago  PostoiHce  as  |A  Pruv*   a   I^aaw  VA      *? 

mall  matter  of  the  HOcoDd  class.  Ill  vERTS  A  vOrYt  fll/,     f. 


SIIVIPLEX  WIRES  ANOCABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLrNG  AGENT, 

H.    R.    HIXSON. 

M.lt  Monadnocli  Block.  CHICAGO. 


The  Simplex  Electrical  Co. ; 

I  10  State  Street,  BOSTON,  MASS. 


1889— Paris  Sxposltion, 
Kedal  for  Babber  Insolation. 

1893-'World'8  Fair, 
Kedal  for  Babber  Insolation. 


THE  STANDARD  FOR 

BUBBEB  IXSVIiATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,^  Candee  "'pn'o?"  Wires. 
THE  OKONITE  CO.,  Ltd. 


I.'BKl.S- «.•;.}«"•«•"• 


253  Broadway,  New  York. 


Geo.T.  Manson, Gin'l  8u^ 
W.  H.  Hodfins,  Secy. 


INDIANA  RUBBER  MID  INSULATED  WIRE  CO., 

MAHCFACTURERS  OF 

Paranite  Rubber  Covtred  Wires  and  CableSf 

UNDERGROUND,  AERIAL,  SUIMARINE  AND  INSIDE  USE: 
TBLEPHONB,  TELEGRAPH  AND  FIRB  ALARM  CABLB6. 

All  Wires  are  teittd  at  Factory.  JONESBOBO,  IHBb 


N.  1.  R. 


National 

India 
Babber  Co.'s 


>A/II 


RUBBER  COVERED 


OFFICE  AND  FACTORY:  BRISTOL.  R.  I 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 


National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Main  Offici  and  Factory,  TRENTON, «.  I, 


Mew  York  Office... 
•3  BARCUIY  STREET. 


DRIVER-HARRIS   WIRE  CO. 

HARRISON  (NEWARK).  N.  J. 
Manufacturers  of  Fine  Sizes  Wire  of  Every  Description. 

Resistance   Wires   a   Specialty.^ 


They  hold  YOU  responsible 

so  GIVE  THEM  THE  BEST. 

MANUFACTURED  BY 

AMERICAN  ELECTRICAL  HEATER  CO.,  DETROIT,  MICH. 


^^]M  Iff. 

SbT  tbadc   g£ 

Dumueo 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  Saa  Fraodsco. 


THERMOPILES 


i  VOLTS 
Ij^AMPERBS 

For  Electrolytic  analysis,  charging  storage  batteries. 
ftod  other  conataatcurreDtreqoiremeDts.    S3  Each. 

TVAtSH'S    SONS    &    CO.. 
Z64  Wasliingrtoii  Street.         NeTvark,  N.  J. 


YOST  SPECIALTIES. 

Sookots,  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Reoeptaoies, 

Cord 

Adjusters. 

CmiMfoffum  /or 
ihm  mmkfng, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


NA/^.    D.    F>AIIMX. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proofing,  black  paint.  An  elastic  anti-rust  coat> 
ing.    A  Jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  lor  "Data  on  Iniulotlns  Material!." 

DIELECTRIC  MANUFACTURING  CO..  SAINT  LOUIS. 


THOUSANDS  IN  USE. 

Motors,  Va  h.  p.  to  100  b.  p. 

Dynamos,  1  k.  w.  to  75  k.  w. 

Rlrliest  Quillly.     ReuooibU  PriM. 

Tt(E  HOBART  ELECTRIC  MFG.  CD. 

TKOY,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..     PHILADELPHIA 


^-^- 


EDISOiM  PRIMARY 
BATTERIES 


FORMERLY 
EDISON  LA  LANDE 


These  batteries  require  no  attention  or 
inspection  until  all  the  energy  of  their 
elements  is  exhausted.  This  makes 
them  ideal  batteries  for  heavy  current 
work.  Catalogue  No.  7  will  tell  you 
more  about  them. 

EDISON    MANUFACTURING    CO., 


Ct£dU 


Factory, ORANGE,  N.J. 
NEW  YORK,  83  Chambers  St. 
CHICAGO.  304  Wabash  Ave. 


Controlling: 
Devices 

OF  ALL  KINDS 
MOTOR  STARTEflS 

SPEED  REQVLATORS 

FIELD  REGULATORS 


Motor  Starter  with  Automatic  Release. 

Manufactured  under  our  own  patents. 

SEND  FOR  CATALOa 

Union  Elecfrlc  Mfg.  Co. 

Milwaukee,  Wis. 


WESTIIH  Electrical  Ingtment  Co., 

H  — w^B  Watrerlv  Park.  NEWARK.  N.  T. 


Waverly  Park,  NEWARK,  N.  J 


«M(on  "  Round  Pattern  "  Voltnetvr.  Typ*  K. 


We  desire  to  call  atteatioa  to  a  line  of 
low  priced  but  excellent  Switchboatd  In- 
struments for  Direct-Current  Circaits, 
which  we  designate  as 

«•  Round  Pattern,"  Type  K. 

These  Instruments  are  particularly  suttabie 
for  Isolated  Plants  and  Feeder  Circuits  in 
Railway  and  Power  Plants.  Al!  \Ye3ton  In- 
itrnmeuts  are  unsurpaised  in  ftxcelleece  of 
workmanship,  la  accuracy  and  economy  of 
operaiion. 

Beblik— European  Weston  Electrical  Initru- 

ment  Co..  Bitterstrasse  STo.  88. 
Lo>i>oN— Elliott  Broi.,  Century  Worki,  Lewla- 

ham. 
Pabis,  Fbancz— E.  H.  Cadlot,  12  Rue  St.  Georgei. 
:!Vew  Xorlc  Oflc*— 7-1  Cortlandt  Ht. 


WEATHERPROOF     WIRE 

-ON'E  OF  Ot"R  61  V.VRIETIES." 

Large  Quantities  Carried  Regularly  In  Toledo  Stock 

We  also  carry  large  stocks  of  other  wires  tor  both  lightln,^  and  telephone  work. 
Write  tor  Bulletin  W  6. 

OUR  BULL  FROG  FLAMEPROOF  WIRE 

for  telephone  switchboard  work  positively  will  not  carry  ilanie. 

The  F.  Bissell  Comi»\>"% 

Manufacturers  and  Jobbers  of 
ELECTRICAL    GOODS 

226-228-230  HURON  STREET 

Toledo.  0- 


>v^. 


"Big:  Reliable"  Engine 

at  the 

St.  Louis  Exposition 


Largest 

Single 

Engine 

Ever 

Placed 

On 

Exhibition 


Popularly 

Known 

At 

Exposition 

As 

"Big 
Reliable" 


Allis-Chalmers  5,000  h.  p.  Engine  and  Bullock  3,500  k.w.  Electric  Qenerator,  which  furnishes  current  for  Decorative 

Lighting  of  Exposition  Grounds  and  Buildings. 


From  the  time  steam  was  first  turned  on,  this  Engine  has  worked  perfectly.     It  furnishes  daily,  in  addition 
to  the  lighting  work  at  night,  3,000  h.  p.  to  the  9i.la>uisr Transit  Company. 

We  build  smaller  Engines  in  sizes  from  2S  h.  p.  upward. 


Canadian  representatives,  Allis-Chalmers-BuUock,  Ltd.,  Montreal. 


August  13,   iyo4 


WESTERN    ELECTRICIAN 


TheElectrig  Storage  BatteryCo. 


MANUFACTURER     OT    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PRICE    LISTS    AND    DESCRIPTIVE    BULLETINS    FOPWABDED    UPCN    REQUEST. 


SALES      OFFICES: 


pHILADZLrm.', 

Allegheny  Av^. 
and  19th  St. 


New  Yoek, 
100  Uroadway, 


Boston. 
60  Siaie  St. 


Chicago. 
JIarqueite  Bldg 


St.  L0U18. 
WaiDwright  Bldg. 


San  Fbancisco, 
Rialto  Kldg, 


Cle^-bland. 
Ciiizens  lildj. 


Canada, 

Canadian  General 
Electric  Co.,  Lid.  Toronlo 


Havana,  Cfea, 
G.  F.  Greenwood.  Manager 

34  Empedrado  St. 


A  nnouncement 


BY    THE 

WHITNEY    ELECTRICAL     INSTRUMENT    CCMPANY 

The  Whitney  Electrical  Instrument  Company  announces  that,  being  firmly  convinced  that  the  direct-current 
measuring  instruments  made  and  sold  by  it  infringe  on  no  patents  or  rights  whatsoever  and,  having  the  opinion 
of  eminent  counsel  that  such  is  the  case,  it  has  taken  an  appeal  from  the  opinion  recently  handed  down  by 
Judge  Wheeler.  The  Whitney  Electrical  Instrument  Company  is  and  will  remain  ready  to  supply  its  full  line  of 
admittedly  superior  measuring  instruments  for  direct  current  and  for  alternating  current  but,  pending  its  appeal, 
the  direct-current  instruments  will,  for  the  further  reassurance  of  our  customers  be  of  a  type  containing  no 
moving  wire  and  hence  entirely  removed  from  any  possibility  of  question  or  dispute.  The  instruments  referred 
to  are  dead  beat,  have  equally  divided  scales  and  the  ammeters  can  be  used  interchangeably  on  the  same 
shunts  as  our  old  type. 

In  conclusion,  the  VVhitney  Electrical  Instrument  Company  reiterates  its  assurance  of  readiness  to  undertake 
the   defense   of  any  suits  brought  against   its  customers   for  alleged   infringement.  August   I,  1904 

WHITNEY    ELECTRICAL    INSTRUMENT    COMPANY 

MACHADO    &,    ROLLER,    203    Broadway,    New    York,    General    Selling    Office 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES :  CENTURY  BLOC,  NEWARK,  N.  I. 

OVER  20,000 
MILES  IN  USE 

Highest  Award  Paris  Exposition,  1900, 
Buffalo.  19U1 


CARBONS 

CON  S  U  M  E  R  S  C  A  R  B  O  N   C  O . 

LANCASTER,  OHIO,  U.  S.A.^ 
Carbons  of  all  kinds  and  for  all  purposes. 


PUTINUH  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANYFORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


KER&OOIVII^AIMY,  Inc. 

ARTISANS  IN  PLATINUM 

408-4I0-4I2-4I4  N.  J.  R.  R.  AVE.  -  NEWARK,  N.  J. 

New  York   OfTIce:    120    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Aflams-Basnall  Electric  Co..— 

.  Akron  Electrical  Mfg  Co 5 

Allen  Company,  L.  B — 

Allis-Chalmers  Company 2 

American  Battery  Co 13 

Amer.  Circular  Loom  Co I 

American  Conduit  Co 12 

Amer.  District  Sleam  Co 14 

Amer.  Elec.  Fuse  Co 10 

Amer.  Electrical  Heater  Co..   1 

Amer.  EL  Telephone  Co 14 

American  Electrical  Works..  11 
Arnold  Elec.  Power  Station 

Co 13 

Automatic  Electric  Co 15 

Babcock  A.  Wilcox  Co — 

Baln.For^e 11 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 13 

Bamett  Company^ G.  &  H...-20 
Beardslee  Chandelier  Mfg. Co.— 

Berthold  A  Jennings 16 

Big  FonrKoute — 

.BissellCo.,The  P,. 1 

iBossert  Electric  Construction 

Co ._ 10 

Brooks,  HaUL 16 

Bryan-Marsh  Co — 

Bryan,  Wm.  H 13 

Buckeye  Electric  Co — 

Bullock  Elec.  3Ifg.  Co 2 

Butterfleld,  J.  F 13 

ByUesby  A  Co.,  H.  M 13 

Central  Electric  Co — 

GcnL  Stat.  Improvement  Co..  12 

Central  TeL  i  El.  Co...' 14 

Century  Electric  Co S 

Chicago  Die  &  Electric  Co....— 
.  Chicago  Edison  Co 4, 12 


Chic.  Fuse  Wire  &  Mfg.  Co. . .  5 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 10 

Columbia  Incand.  Lamp  Co..  7 

ColumbiaMfg.  Co 16 

Columbus  Storage  Bat'ry  Co.-- 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 3 

Cope,  T.  J 11 

Crawfordsville Electric  Co..— 

Crescent  Co 5 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker-Wheeler  Company...  4 

Crouse-Hinds  Co 17 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  &  Mfg.  Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.Wks.I8 

Diamond  Meter  Company 13 

Dielectric  Manufacturing  Co.  1 

Directory  of  Engineers 13 

Dixon  Crucible  Co.,  Joseph.. IS 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 19 

Edison  Decorative  &  Minia- 
ture Lamp  Departm'L 10 

Edison  Mfg.  Company 1 

Edwards  A  Co — 

Egan,  J.  J '....ll 

Electrical  Engineer  Institute. — 

Electric  Appliance  Co  10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  19 
ErieRy 16 

Faries  Mfg.  Co 13 

"For  Sale"  Advertisements..  12 


Ft.  Wayne  Elec.  Works,  Inc.. 19 
Fostoria  Incand.  Lamp  Co. ..— 

Fowler,  John  H 17 

Fowler-Jacobs  Company 17 

Gay  Chemical  Co..  The  R..  ..— 

General  Electric  Co 9 

General  Engineer!  ngCo.,The  13 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — — 

Gould  Storage  Battery  Co 6 

Gt.West.Smelt.&  Refining  Co.— 
Green  Fuel  Economizer  Co.  .18 
Gregory  Electric  Company. . .  12 

Hallberg,  J.  H 13 

Haller  Machine  Co — 

Hart  Mfg.  Co 13 

Hartford  Steam  Boiler  In- 
spection &  Insurance  Co.. . .  — 
Hartford  Time  Switch  Co...  .11 
Hazard  Manufacturing  Co...— 
Highland  Park  College.  .  10 
Hobart  Elec.  Mfg.  Company.  1 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Co — 

Holdphane  Glass  Co — 

Holtzer-Cabot  Electric  Co. ..11 

Hornaday  &  Co.,  J.  P 13 

Humphrey,  Henry  H — 

Hunt&  Co.,Rpbt.  W 13 

Illinois  Central  Ry 13 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co....  1 
India  Rubber  &  Gulta  Percna 

Insulating  Company -■ 

international  Elec.  Meter  Co  12 
International  TeL  Mfg.  Co. . .  14 


Jackson,  D.  C.  &  W.  B 13 

Jeffrey  Manufacturing  Co 18 

Jewell  Electrical  Inst.  Co — 

Johns-ManviUeCo.,  H.  AV 8 

Kartavert  JianufacturingCo.- 
Kellogg  Switchboard  &  Sup- 
ply Company 15, 17 

Kester  Elec.  Mfg.  Co 9 

Klein  &.  Sons.  Mathias lo 

Kohler  Brothers 13 

Kuhlman  Electric  Co 5 

La  Roche  Co.,  F.  A — 

Leather  Preserv.  M.  Corp 18 

Leffel  A  Co. ,  James I8 

Lindsley  Brothers  Company..  16 
Loud's  Sons  Co.,  H.  M - 

Machado  &  Roller  3 

Maltby  Cedar  Company 17 

Manhattan  EL  Supply  Co..  ..U 

Manross,  F.N.  — 

Marinette  Gas  Engine  Co 18 

Matthews  &  Bros.,  W.  N ii 

McLennan  &  Company,  K....10 

Mechanical  Appliance  Co 16 

Mica  Insulator  Company — 

Michigan  College  of  Mines. .13 

M  innesola  Electric  Co 14 

Miscellaneous  Advs 13 

Monon  Railroad U 

Moon  Mfg.  Co.,  The — 

Morrison  Lbr.  Co- ,  J.  W 17 

Mueller  Company,  William. .17 
MunseU  A.  Co.,  Eugene 10 

National  Electric  Co 4 

National  India  Rubber  Co 1 

New  England  Butt  Co 13 

Newgard&Co.,  Henry 17 


New  York  Cent.  Ry 16 

New  York  Ins.  Wire  Co II 

Northern  Elect'!  Mfg.  Co....  10 

Northern  Pacific  Ry 16 

Norton  Elect!  Instrument  Co.  — 

Okonite  Co.,  The 1 

Olds  Gasoline  Engine  Works.  18 

Pacific  Coast  Pole  Co 17 

Page&Hill  Co 17 

Paragon  Fan  &.  Motor  Co — 

Pardridge  Shade  A  Refl.  Co.  .— 

Pass  &  Seymour,  Inc 5 

Phelan,  D.  W 16 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co... 11 

Phoenix  Glass  Co — 

Phosphor-Bronze  S.  Co 18 

Pignolet.L.  M lo 

Pittsburg  it  L.  S.  Iron  Co... .17 
Plume  &  Atwood  Mfg.  Co..  ..20 

Porter  Cedar  Company 17 

Pratt  Institute 18 

Reisinger,  Hugo 5 

Reynolds  EL  FlasherMfg.Co.il 

Roebling's  Sons  Co.,  J.  A 20 

Ruebel-Schwedtmann- Wells.. 13 

Safety  Ins.  Wire*  Cable  Co.. 20 

Sargent  &  Lundy — 

Schott,  W.H 13 

Seaman,  J.  H — 

Seaman  &  Co.,  W.  S .14 

Sears.  Roebuck  &  Co 5 

Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co. ...11 

Speer  Carbon  Co — 

Sprague  Electric  Company..  .20 


Squire  Electric  Co 13 

Standard  Elec.  Mfg.  Co 9 

Standard Underg.  CableCo....— 
Standard  Vitrified  ConduitCol6 
Stanley  Elec.   Mfg.   Co..  The  8 

Stanley  Instrument  Co 5 

Stanton.  LeRoy  W 13 

State  Univ.  of  Iowa 13 

Sterling  it  Son.  W.  C 17 

Sterling  Electrical  Mfg.Co...  — 
Sterling  A^arnish  Co.,  The....  18 

Stow  MCg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...20 

Torrey  Cedar  Company 

Trumbull  Elec.  Mnfg.  Co 9 

'I'urner  Brass  Worivs i9 


Union  Electric  Mfg.  Co.. 


I 


Valentine-Clark  Co.,  The — 

Vulcanized  Fibre  Company.  .20 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company 1 

AVarren  Elec.  M  fg.  Co 20 

AVesco  Supply  Co lO 

AA''estern  Electric  Company...  8 

AVestern  EL  Supply  Co — 

AA'estinghonse      Electric      A 

Manufacturing  Co — 

AVesion  Electrical  Inst.  Co...  1 

AVllmerding,  C.  H — 

AVisconsin  Central  Ry 17 

AVooIley  Fdy.  &  Macb.  Wkb,.18 
Worcester  Cotrpany.  C.  n....lO 

Yesbera  Mfg.  Co 14 

Yost  Electric  Mfg.  C3 t 
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REMEiMBER     THE      NAME     AND     BUY     THE    BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING    RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITE  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


National 

Electric  Company 

Crocker-Wheeler.     Brown,  Boveri. 

builders  of  bigb-grade  Electrical  Macblnery  for 
LIOHTINO,  POWER  and  RAILWAY  SERVICE 

By  arrangement  with  the  celebrated 
electrical  engineers,  Brown,  Boveri 

wK^^^'''  M  *  -  ^1^^^  "^ 

&  Cie.  of    Baden,  Switzerland,  the 

Br^  .  u0^^^^^^^ 

Crocker  -  Wheeler     Connpany    has 

■^^^^g^P^^ 

secured   their    alternating    current 

^Kf 'M^^KSUkm 

^W^^^S 

designs,  patents  and  rights  to  man- 

ufacture in  America,  and    has  re- 
tained them  as  consultingengineers. 

^^^V     ^^Bl^^^^^^^^^^fc*  -ipf T^CTi  Jiwujtf <  '  ■ 

Crocker- Wheeler  Company  is  now 

^K  "^iiHi^^HBHHIIII 

WHmli  ^11 

putting  on  the   market  alternating 

^^^K^  ^^    A^VC^H^^HC^C^^^^^HSwbflBH&^^^l 

mIh 

current     generators,     transformers 

and   accessories   of   the  most  per- 
fect   design     and     construction. 

W'/m^^b^SM  1 

^■I^^S^^^B' 

adapted   to   American    practice. 

la^^*^  \  Mifc^,j>  m  »,^z^^-.Jvs^ r  wEBL 

Opportunities  to  bid  on  this  appa- 
ratus are  invited. 

500  K.  W.  Engine  Type  Alternator  Frame. 

General  Sales  Oflices  and  Works  :     MILWAUKEE 

NEW  YORK:  13S  Broadway                              PITTSBURG:  Qellatly  &  Co. 
CHICAGO:  Old  Colony  Building                       CHARLESTON.  W.  VA.:  Ajnew  Electric  Co. 
PHILADELPHIA:  1S0<>  Land  Title  Bldf.        SEATTLE  &            1  Kllbourne  & 

SAN  FRANCISCO  1  Clark  Co. 

SLATE  FRONT 


"C  &  H  on  a  controller  means  highest  quality." 

NEW  TYPES  OF  C  &  H 
MACHINE  TOOL  CONTROLLERS 

Speed  varied  entirely  through  the  shunt  field  of  the  motor. 

Full  reverse  and  non-reverse  in  each  type. 

Can   be   easily   attached    to    machine    and    be    operated 
without  operator  leaving  his  tool  post. 


New  York 
136  Liberty  St. 


Chicago 
Mooadnock  Bldg. 


THE    CUTLER-HAMMER  MFG.   CO. 

MILWAUKEE,  WIS. 


Boston 
176  Federal  St. 


Pittsburg 
322FrickBldg. 
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IBRIMBERO 


O  ARBO  IMS 


BEST  LIGHT 


STEADIEST  LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•  trade:   mark- 


remain  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current   consumed. 


HUGO  REISINCER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


THE  KIND  THAT  WON'T  COME  OFF 

CRESCENT 

LAMP  COLORING  and  FROSTING 


Economical.  A  given  quantity  of  Crescent  Coloring  will  color 
more  lamps  than  the  same  amount  of  other  solutions. 

Put  up  in  all  colors  and  quantities  from  quarter  pint 
bottles  to  five-gallon  cans. 

Write  for  particulars  and  prices. 

COLORS    GUARANTEED    BY 

CRESCENT  COMPANY,  Chicago 


TESTED  FUSE  WIRE  AND  STRIP 

OPEN  FUSE  LINKS 

ENCLOSED  FUSE  LINKS 

TELEPHONE  FUSES 
TUBULAR  LINE  FUSES 


SWITCH 
OUTLET 
BOXES. 


WIRE  JOINTS 

TEST 
CONNECTORS 


CHICAGO  FUSE  WIRE  &  MFG.  CO., 


CHICAGO. 


BUFFALO. 


NEW  YORK. 


TESTING    WATTMETER 

ACCURATE  TESTS 

in  a  few  minutes,  anywhere,  by  one  man  alone  witiioat  regulation  of 
VOLTAGE,  LOAD  OR  FREQUENCY 

STANLEY  INSTRUMENT  CO. 

GREAT  BARRINGTON,  MASS. 


SINGLE     AND    POLY  PHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


"TAKE    YOUR    BASE" 

They  fit  all  makes  of  snap  switches,  single 
or    double    pole,   five    and   ten    amperes 


WRITE  FOR  PRICES 


PASS  i^  SEYMOUR,  'nc. 


NEW  YORK 


SOI-VAY,     IM.     Y. 

CHICAGO 


SAN  FRANCISCO 
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Complete 
Storage 
Battery 
Plants 


Railway  Line. and  Regulating 
Isolated  and  Train  Lighting 
Central  Lighting  and  Power 
Electric  Vehicle  and  Telephone 


aOULD   COUNTER  E.  M.  F.  BOOSTER  SYSTEMS 


Sales 


Offices 


NEW  YORK,  1  W.  34th  Street. 

BOSTON,  89  State  Street. 

CHICAGO,  The  "  Rookery." 

SAN    FRANCISCO,    Century    electric    Co. 


WORKS  :     DEPEW,  N.  Y. 
Bulletins. 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Afljnstern.    Cord, 

Crescent  Co. 

Incandes.  El.  Lt.  Manip.  Co. 
Adjnsters.  Inc.  l.niupa. 

Inc.  El.  Li.  Manipulator  Co. 
Ancltors   (Tel.  «fe  Tel.) 

Matthews  A  Brc,  W.  X. 
Crouse-IIinds  Co. 
Annanclatora. 

Central  Electric  Co. 

Edwards  &,  Company. 

Electric  Appliance  Co. 

Manbatian  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

W'esco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries  nnd  Jara. 

Bis5eUCo..The  F. 

Central  Electric  Co. 

Columbus  Storage  Battery  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manbatian  Elec.  Supply  Co. 

wc.sco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells.    Buzzers,  Ktc. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Belt  DresHliiK' 

Dixon  Crucible  Co.,  .los. 

Leather  Preserver  Mfg.  Corp. 
Beltlner. 

Leather  Preserver  Mfg.  Corp 
Blow  Pipes. 

Turner  Brass  Works 
Blow^ers. 

Sturtevant  Co.,  B.  F. 
Boiler  Compoiinda. 

Dearborn  Drug  A  Chem.  Wks. 

Boilers. 

Allis-Chalmers  Company. 

Babcock  &  Wilcox  Co. 
Ronlcs.   Electrical. 

Elftctriclan  Publishing  ('0. 
Bootlis,   Telephone. 

Seaman  A  Co.,  W.  S. 

YesDera  Jlfg.  Co. 
Brackets. 

Faries  Mfg.  Co. 
Brashes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Grapbite  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cable  Hancera. 

BlssellCo.,  B.  V. 

W'esXern  Electric  Co. 
Cables  (See  Wires  and  Cables^ 
Canopiett. 

Farfes  Mfg.  Co. 
Carbona,    Points   aad 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appliance  Co. 

Rel3ln«er.  Ilugo. 

Speer  Carbon  ( 'o. 

Wesco  Supply  Co. 

Western  Elec.  Supply  Co. 
Cnstines. 

Farlo.  Mfg.  Co. 

New  England  Butt  Co. 

Katlonal  Electric  Lo. 
Cliuins. 

Jeffrey  Mfg.  Co. 
Cliaiidel(»r». 

Furies  Mfg.  Co. 
Clroult    BreaUcra. 

Cutler-llanimer  Mfg.  Co. 

Cutter  Eke.  A  Mfg.  Co. 

Ft.  Wayne  Klec.  Wks.  Inc. 

La  Roche  Co  .  F.  A. 

Union  Electric  Mfg.  Co. 

Western  Electric  Compuny. 

Westlnghouse  El.  A  Mfg.  Cn. 
CliiMterH. 

Furies  MIg.  Co. 
Clutcliea,    Blectrlonl 

and    Mccbaiilonl. 

Akron  FlectrlL'ui  Mfg.  Co. 
Coal    and    Ashen    llaiid- 

llne   Machinery. 

Jeflrey  Mfg.  Co. 
Cotls  and  Manrnets. 

Western  Electric  Co. 


.Co. 


.  Co. 


Coloring;,  Lamp 

Crescent  Co. 
t:ay  Chemical  Co..  The  K, 
CoiuniQtator  Coniponnd 

Allen  Co.,  L.  B. 

Egan,  J.  J. 

McLennan  A  Co.,  K. 
Commutator  Trainer  De- 
vice. 

Akron  Electrical  Jlfg.  Co. 
ComlenserK,  Kiectric. 

.Stanley  iOlec.  Mfg.  Co. 
C<iiida'it  and  Condaita. 

American  Circular  Loom  Co. 

American  Conduit  Company 

Central  Electric  Co. 

Electric  Appliance  Co. 

Sprague  Electric  Co. 

Standard  Vilritled  Cond.  Co. 

Wesco  Supply  Co. 

Western  Electrical  SupplyCo. 
Coulruetors    itnd     Elec- 
tric   Li^bt  Plants. 

AUis-Cbalmers  Company. 

Bullock  El.  Mfg.  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

National  Electric  Co. 

Xorihern  Electrical  Mf; 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mf; 
Controllers,  Crane. 

Amer.  lOlec.  Fuse  Co. 
L'roMM-ArmH^     Pins     and 

Brackets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Compatiy. 

Western  Elec.  Supply  Co. 
Ciit-Ouin   and   STritcbea. 

Bissell  Co.,  The  P. 

BossertElec.  Const.  Co, 

Central  Electric  Co. 

Chicago  Edison  Co. 

Crouse-Hinds  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Electric  Appliance  Co. 

bt.  Wavne  Elec.  AVks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

La  Roche  Co..  F.  A. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 

.\llis-Chalmers  tlompanv. 

Bissell  Co..  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Craw fordsvl lie  Electric  Co. 

Crocker-Wheeler  Co, 

DustlnCo..Chas.  E. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

lloUzer-Cahot  Kiectric  (^o 

Mechanical  Appliance  Co. 

National  F.lecirlc  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co.,  B.  P\ 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
ElvonomlzerN,    Fuel. 

Green  Fuel  Economizer  I'o. 
Electric    Hentlngr   Appl. 

American  VAcc.  Iir;ii  rr  rn. 

Simplex  Elec.  H.>;il  iiig  ( 'o. 

Western  Electric  Co. 
Electric    Ruilvrnys. 

Crocker-Wheeler  Co, 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electrical  and  Mczhan- 

ical   Enurineers. 

Arnold  Elec.  Power  Stat'n  Co. 

BoktrA  Co.,  W.  E. 

Brvan.  Wm.  H. 

Buttertleld,  J.  F. 

Byllesby  A  Co.,  H.  M. 

General  Engineering Co.,Tlic, 


Hullberg.  J.  H. 

Hornaday,  J.  P.  A  Co. 

Humphrey,  Henry  H. 

Hunt  A  Co.,  Robt.  W. 

Jackson,  D.  C.  A  W.  B. 

Kohler  Brothers. 

Newgard  A  Co.,  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Schwedlman,  Wells. 

Sargent  A  Luudy. 

Schott,  W.  H. 

Squire  Kiectric  Co. 

siank'y  EU:l'.  Mfg.  Co.  [ 

Stanton,  LeRoy  W. 

Wilmerding,  C,  H. 
Electrical  Instruments. 
(Recording  and  Testing.) 

Bissell  Co.,  The  F, 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec  Mfg.  Co. 

Electric  Appliance  Co. 

Fi.  Wavne  IClec,  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Pignolet,  L.  M. 

Stanley  Elec.  Mfg.  Co, 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec,  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst,  Co. 
Electro-i'Iatlnti:  Mncb'y 

Crocker- Wheeier  Company. 

General  Electric  Co. 
Elevators-Con  veyora. 

Jeflrey  Mfg.  Co. 
Eii^'lucH,  Gas  and  Gaso- 

IfllC. 

Allis-Chalraers  Company. 

Jlarlnette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

WooUey  Fdy.  A  Mach.  Wks. 
Enfi^iues.    Steam. 

A  Ills-Chalmers  Company. 

Duslin  Co..  Cbasr  E. 

Sturtevant  Co.,  B*.  F. 
Fans    and    Fnn    Motors^ 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

ICdison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Oo. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B,  F, 

Wesco  Supply  Co, 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co, 
Fibre. 

KarlavertMf^.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,G.  A  H. 
Fittiiiffs. 

Fariea  Jlfg.  Co, 
Fixtures,  Gas  nnd  Elec. 

Beardslee Chandelier  Mfg. Co. 
Flu.shers. 

Hissfll  Co..  The  F. 

llaller  Machine  Co, 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
i*''orj!:cs. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  Wire. 

Am;  r.  Elec,  Fuse  Co. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Central  Tel.  A  I'J.  Co 

Chicago  Die  A  Electric  Co, 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

.lohns-Manvine(;o..  H.  W. 

Manhattan  Elec,  Supply  Co. 

Wesco  Supply  Co. 

Western  I'.lectric  Company. 

Western  Elect.  Su)>ply  Co". 
Globes,    Relleolura    and 

Shades. 

Fostoria  Incnn.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardrldgo  Shade  A  Rcfl.  Co. 

Phtenlx  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

M'estern  Elect.  Supply  Co. 
Graphite   Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  FIbre-Graphlte  Co. 


I^or    .Aklf>la.^'K:>e'tiO0il    Ii3.c3.o:3k:    o* 


Heatins    (El  x  b  a  u  s  t 
Steam). 

Amer.  District  Steam  Co. 
Ileatins    and    Ventilat- 
ini;    Apparatus. 

Sturtevant  Co.,  B.  F, 
Holders,   Inc.   Lamps. 

Incandesent    Electric    Light 
Manipulator  Co, 
Inspection  «&  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co, 
Insulating:  Machinery. 

New  England  Butt  Co. 
Insulators  and  Insulat- 
ing  Materials. 

Akron  Electrical  Mfg.  Co, 

American    Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

•Tohns-Manville  Co.,  U.  W. 

Kartavert  :Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co, 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co, 

New  York  Insulated  Wire  Co, 

Okonite  Co.,  The. 

Phillips  Insulated  AVire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond,  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co, 

Western  Electric  Co, 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co, 
Janction   Boxes. 

Bossert  Elect.  Const,  Co, 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

BlssellCo.,  The  F. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co, 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Manhattan  Elec.  Supply  Co, 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co, 

Western  Electric  Co. 

Western  Elec.  Supply  Co.       1 

Westlnghouse  El.  &  Mfg.  Co.' 
Lamps.  Incandesceii.t. 

Bissell  Co,,  The  F. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  Incand.  Lamp  Co, 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  SupplyCo. 

Western  Electric  Co. 

■\Vestern  Elec.  Supply  Co, 
Lnnip.s,      Incandescent-' 

Kcplacera  &  Cleaners. 

Inc,  El.  Lt,  Manipulator  Co, 
Letters.    Metal. 

Haller  Machine  Co. 
Lierhtnins  Arresters. 

Central  Electric  Co. 

Electric  Api»liance  Co. 

Ft,  Wayne  Elec.  Wks.  Inc, 

General  Electric  Co, 

Manhattan  Elec.  Supply  Co. 

Minnesota  Electric  (  o. 

.Stanley  l-Ucf.  Mfg.  Co. 

Western  Electric  Co. 
Linemen's   Climbers. 

Klein  A  Sons.  Malhlas. 
SlUKnet    Wires. 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 
Mien. 

Chicago  Mica  Co. 

Mica  Insulator  Co, 

Munsell  A  Co,.  Eugene. 
Mlntn»;  Appnratns.Klcc- 

Allls-Chalmers  Company. 

(jrocker-Wheelcr  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co, 

Westlnghouse  El.  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 


Nippers   and   Pliers. 

Klein  A  Sons,  Mathias. 

Nozzles. 

Faries  Mfg.  Co. 

Paints. 

Dielectric  Mfg.  Co. 

Patent    Attorneys. 

Bain,  Foree. 

Phosphor    Bronze. 

Phosphor  Bronze  Sm.  Co.Ltd. 

Platinum,     AVire     and 

Sheet. 

Baker  A  Company  Inc, 

Poles  and  Ties. 

Berthold  A  Jennings. 
Brooks,  Hall  L. 
Columbia  Mfg.  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsiey  Bros.  Co. 
Loud's  Sons  Co.,  II.  M. 
Maltby  Cedar  Co. 
Morrison  Lbj*.  Co.,  J.  W. 
Mueller  Company,  William. 
Pacific  Coast  Pole  Co. 
Page  A  Hill  Company. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Worcester  Co.,  C.  H. 

Polish    (Metal). 

Allen  Co.,  Inc.,  L.  B. 
Hoffman,  Geo.  W. 

Portables. 

Faries  Mfg.  Co. 


Power    Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Reiiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-AVindiner— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Go. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co, 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Rods,  Conduit. 

Cope,  T.  J, 
Safes, 

Sears.  Roebuck  A  Co. 
Schools  and   Colleges. 

Electrical  Engineer  Inst. 

Highland  Vavk  College 

Michigan  College  of  Mines. 

Pratt  Institute. 

State  Univ.  of  Iowa. 
Second-Hand   Mach'y. 

Bl.ssellCo  ,  The  F. 

Cent.  Stat.  Improvement  Co. 

Gregory  Electric  Co. 

Matthews  A  Bro..  W.  N, 

Walsh's  Sons  A  Co, 
SIiadeH.  Liiuii). 

Faries  Mfg.  Co. 
Sheet    Brnsa    *    Copper. 

Plume  A  Atwood  Mfg.  Co. 

Sicrns.   Electric. 

Haller  Machine  Co. 

Sockets  &  Receptaclea. 

Pass  A  Seymour. 
Yost  Elec.  Mfg,  Co. 

Soldering    Sticks,    Salts 
and    Paste. 

Allen  Co.,  L,  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co, 
Western  Electric  Co, 

Sftenklns:    Tnbes. 

Central  Electric  Co. 
Edwards  A  Co, 
Elect  rlc  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co, 
Western  Electric  Co. 
Wester    Elec.  Supply  Co. 

Specialties,   Electrical 
Mfrs.  and  Deslffners. 

lltUer  Mi:'iin^  Ci. 

(See    I*^g:^ 


speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Storage   Batteries. 

American  Battery  Co. 
lOlectric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Blee. 

BisseUCo.,  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co, 
Western  Electric  Co. 
Western  Elect.  Supply  Co, 

STvitchboards. 

BlssellCo.,  The  F. 

Crouse-Hinds  Co. 

Gen.  Incan,  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 
Automstic  Electric  Co. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Central  Tel.  A  Ei.  Co. 
Holtzer-Cabot  Elec.  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Klec.  Supply  Co. 
Moon  Mfg,  Co.,  The. 
Stromberg-CarlsonTel.  M.Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 

Time   STvitches. 

Bissell  Co  ,  The  F. 
Hartford  Time  Switch  Co. 

Tools. 

Klein  A  Sons,  Mathias. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Co. 
Craw  fordsvl  lie  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co, 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Silanlfy  Elec.  MIg.  Co.  : 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westsrn  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Trucks,  Blectrlo   Car. 

General  Electric  Co, 
Westlnghouse  El.  A  Mfg.  Co. 

Turbines,    Steam. 

Allis-Chalmers  Co, 
General  Electric  Co. 
Westlnghouse  El,  A  Mfg.  Co 

Turbine    Water  Wheels 

Leffel  ACo.,  Jas. 

Varnishes. 

Dielectric  Mfg,  Co. 
Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

Wirea  &  Cables— Mas- 
net  Wires. 

American  Electrical  Works, 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescenttns.WireACble.  Co, 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co, 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  WIreCc 
Okonite  Co..  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebllng's  Sons  Co.,  J.  A, 
Safety  Ins.  Wire  A  Cable  Co, 
Simplex  Electrical  Co. 
Standard  Underground  C,  Co 
Wesco  Stipply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 

3. 
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IVEMOSTUGIIT 

tlAVE  you  USED 

^lumbia[amps? 

>hOT  you  HAVE:  MOT 
USED  The  ^EST. 
I^OCOMPL-AlhTS  OK'POOR, 
JJGHT'oR,  "E\CE55IV&J3iLL5'' 
V^EI^E  (OLUMBwIaMPS 


LICENSED    UNDER 


USED. 


ColumDia  Lamps  are  manufacTured   under  a 

hcense.ouse  ihe  Chemical   Exhaust  Proc-  patent  f^^^  037,693,  ApHI   16,   I 

CSS  of  exhausting  lamps         This  process  is  _    ^        ^  „        _„„  -.^„     -        ..  ^«.     . 

vnall,   o,ccss„y  .n  ,he    producon  of   ,he  Pat^"*  "O.  726,293,  April  28.    I 

highest   quality    of   lamp        Every  package  Patent  MO.  444,530,  Jan.    13,   ( 

ofColomhia  Lamps  carries  a  label   reading  Patent  No,  632,760    Jan.   22,   I 


89B 
D03 
891 
895 


The  Columbia  Incandescent  Lamp  Co. 

21  15-17-19  Locust  St.,  ST.  LOUIS,  MO. 

NEW  YORK  OFFICE:   I  3  I  I  Havemeyer  BIdg.  CHICACO:    Central  Electric  Co.  SAN  FRANCISCO:  Paul  SeilerElectric  Works 

PHILADELPHIA:   I  277  Real  Estate  Trust    BIdg,         MINNEAPOLIS:    638  Boston  Block        MEMPHIS:    36  Equitable  Building 
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DO  NOT  DELAY  ^rir 


Pillsbury  A.  C.  Ceiling  Fans 

They  will  stir  more  air  than  any  other 
alternating:  current  Ceiling:  Fan  on  the  market. 
THE  PRICE  IS  RIGHT. 


MANUFACTURED 
BY 


CENTURY  ELECTRIC  CO. 


l007-9-n  LOCUST  STREET, 


ST.     LOUIS,    MO. 


DIRECT  CURRENT 


Generators  and  Motors 

Western  Electric  Company 


OFFICES: 


CHICAGO 


NEW  YORK 


And  Other  Large  Cities 
Space  17  Electricity  Building,  Louisiana  Purcliase  Exposition 


SERVICE  BOXES 

FOR  500  VOLTS 

A  fuse  box  combined  for  use  on 
services  or  anywhere  else  requiring  a  well  protected 
sw.tch  and  fuse  device.  Each  fuse  individually 
manipulated  from  exterior  of  cover  so  that  it  can  be 
pulled  with  cover  or  left  in  its  contacts. 


COVER:     Rubber  gasketted  and  provided  with  seal 
hasp. 

BUSHING:     Heavy  Porcelain. 


NO  BENDING  OR  TWISTING  OF  WIRES 
IN    CONNECTING. 

Telephone  Transite,  a  fire  resisting  material  for  protecting  wires  in 
Telephone  Exchanges. 


New  York 

Milwaukee 

Chicago 

St.  Louii 

Boston 

Philadelphia 


H.W.JOHNS-MANVILLEGO. 

100  William  St.,  New  York. 


Pittsburg 

Cleveland 
New  Orleans 
London 
Paris 
Brussels 


The   S.  K.  C.  Inductor  Alternator 

Ability   to   Start  Up 

Oil  Up 

Shut  Up 

And  occasionally   Clean  Up 

is  all  that  is  required  to  operate  tlie  Inductor  Altematur  as  built  by  the  Stanley  Electric  .Manufacturing  Company. 

Does  simplicity  appeal  to  you?     Ynu  have  it  in  the  Inductor  with  ni>  nmving  wires,  brushes,  commutator  or  collector  rings. 

Do  you  desire  inexpensive  operation?     The  inductor  has  nothing  to  renew,  and  only  the  bearings  require  attention. 

Are  your  facilities  lor  handling  machinery  limited  ?     The  Inductor  is  not  difficult  to  install. 

BulletiDS  Nos.  123  and  128  tell  all  about  it.     Send  for  them. 

The   Stanley    Electric   Manufacturing   Company 

Chicago  Office  :   Monadnock  Block  Pittsfield,  Massachusetts,   U.  S.  A. 
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AKRO  IM 

Generators,  Motors,  Clutches, 
CommutatorTruing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  Olllce:  McKay  Eiglneerlii:  Co..  HI  Broadway 


$11.95  FIREPROOF  SAFE. 

«||  QC  buys  thiB 
^lliSU  300-pound 
luiranteed  Fireproof 
Sate,  lii^liest  tr^e. 
heavy  n-roufrht  steel 
continuous  pliite  con« 
structlon.  fitted  with 
trenuine  Yalo  triplex 
.vtambl  er  oomblna- 
tlon  lock;  best  work- 
manship throughout, 
positively  the  etiual 
oTsafe^  that  sell  at 
830.00  to  (25.00.  Di- 
mensions: outside, 
24xH5s'.'Kl6.V  inches: 
inside.  12xt(<<x» 
inches.  Has  one  5xt-lnch  cash  box  with  fine  lock;  one  3x4- 
Inch  drawer;  one  S'-,.xi-lnch  pigeonhole;  one  lilxS'-  [ndi 
book  space.    Just  the  sal^e  for  small  merchants  and  offices. 


$23.95 


BUYS  THIS 
Ors-POUND 
HIGHEST 
GRADE 
FIREPROOF 
SAFE  <«uar- 
■  n  t  e  e  d  ). 
Equipped 
with  genu- 
ine Yale  uii- 
pickable.  tri- 
plex, combi- 
nation lock) 
fl  3t  construction  through- 
out. Dimensions:  Outside 
measure.  SJ%  x  24  x  221i' 
inches.  Inside  measure,  20jf 
Xl5xl3  Inches,  ArranRement 
of  cabinet  work:  One  Gsl.V-Inch  iron  cash  box  with  hlgrh 
orade  lock,  with  two  flat  keys;  one  3xi^-Incli  drawer  with 
knob,  two  2i?s'x*,V-lnch  pigeonholes;  one3x41i'-inch  pigeon- 
hole; one  large  book  space,  14¥x9;^  inches;  one  small 
book  apace.  l4^xlV  Inches.  A  BIG  BARGAIN  FOR  ANY 
STORE.    OFFICE.    FACTORY.    SHOP    OR    HOTEL. 

We  will  letter  your  name  or  firm  name  In  gold  over 
doorfree  of  charge  If  requested.  You  can  send  us  your 
order  for  either  one  of  these  safes  with  the  understanding 
that  we  win  return  your  money  and  pay  freight  churpeis 
both  ways  If  you  are  not  pleased  or  do  not  consider  yon  Lnve 
recelred  a  n-ondrrrul  bargain  and  ^aved  aboat  one-lialr  In  pricf  ■ 
For  large  Illustrations  and  descriptions  of  our  complete 
line  of  safes,  Includiug  our  massive  heavy  wall  single  and 
double  door  safes  at  ei.'t.60  up  to  8102,00,  for  detailed  ex- 
planation of  our  method  of  lii'eprooflng,  heavy  construc- 
tion, how  we  make  our  safes  heavier,  stronger  and  better 
than  others,  how  we  can  sell  the  highest  grade  safes  it  is 
possible  to  build  for  about  one-half  the  prices  all  other 
dealers  ask.  for  our  great  30-day  free  trial  offer,  ex- 
planation of  our  binding  guarantee,  our  moaej-  refund 
offer,  for  freight  rates,  tor  our  libeml  terms  of  shipment, 
write  for  our  Free  Safe  Catalogue.  Cut  tbis  ad.  oiiC  and 
mall  tousand  theeoniitleteSAFE  CATALOGUE  and  our 
WONDERFUL  MONEY  SAVING  SAFE  PROPOSITION 
WILL  BE  SENT  BY  RETURN  MAIL.     Address, 

SEARS,  ROEBUCK  &  CO.,  Chicago,  III. 


ANEW 
PENDANT 
SWITCH. 

We  now  have  ready  for 
delivery   in  any  quantity 
our    NEW    PENDANT  ' 
SWITCH.     The    follow- 
\    iiig  are  some  of  its  note- 
\    worthy  features: 
^  CHEAP, 

\\  DURABLE, 

p  EFFtOIENT. 

1,     i     Has   only   one   button  to 
'/ll^\  operate.   Neat  in  appear- 
ance. 

Guaranteed  to  operate 
successfully  at  its  rated 
capacity  {lo-ampere,  125 
volts)  10,000  times  without 
injury.  Any  switch  fail- 
ing to  come  up  to  this 
standard  will  be  replaced 
free  of. charge. 

The,  switch  is  a  lo-am- 

pere    snap    switch   of    a 

special  design,  positive  in 

action;    easy   to    operate. 

Standard  finish,  nickel  plated  or  polished  brass.    Made  in  one  size  only 

IT  WILL  PAY  YOU  TO  LOOK  INTO  THIS  SWITCH. 


S/W 


THE 

iTRllMBEL  ELECTRIC  HFC. 

PLAINVILLE,  CONN. 


Manufacturers  of  Ettftitrical  Supplies. 


New  York  Office,  136  Liberty  St. 


v\/v 


KESTER 

SELF  FLUXINC  SOLDEB 

A  Tube  of  Solder  Filled  with  Flui. 
Requires  no  Acid. 

SiVES-lJBOR-JIME-HONEY. 

FLUX 


♦     I    I  J  J  J  .i^T-T 


J_^ 


ACTUAL     Size 
rATCNTK*. 

Send  for  Free  Samples. 

L.  F.  Maliler  Co.,  R.  1008  Chemical  BIdg., 

St.  Louis,  Mo,,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'Q    CO., 

46  N.  UNION   STREET,        CHICAGO,   ILL 


I  "QTIR"  INCANDESCENT 
?       W  I  An       LAMPS 


i  LONG  LIFE 

i  GUARANTEED  CANDLEPOWER, 

J  HIGHEST  EFFICIENCY. 

(     MADB     BY    THE    MOST    SKILLED    WORKMEN. 

I  STANDARD  ELECTRICAL  MFG. 


COMPANY, 


Niies,  Ohio.  % 


$■)<»»»»»¥¥¥¥¥¥¥¥»»»¥¥¥¥¥¥«? 


&eneialmectiic&empanj/ 


"rptms"':'  Insulated  Wires  and  Cables 


Rubber, 

Varnished 

Cambric, 


Paper, 

Asbestos, 

Weatherproof 


Write  for  information  concerning  Wires  and  Cables  insulated  with  our  special  form  of  Varnished  Cambric.     This  insulation 
Is  equal  and  in  many  respects  superior,  to  high  grade  rubber  insulation  and  considerably  cheaper. 


General  Office :    SCHENECTADY,  N.  Y. 

Chicago  Office:  Monadnock  Block  Sales  Offices  in  all  large  Cities 
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HAVE     YOU      SEEN 

OUR    NEW 

PRICE     LIST 


ON 


PORCELAIN 


KNOBS 


TUBES 


Don't    Overlook    It 


CLEATS 


ELECTRIC  APPLIANCE  CCMPANY 

CHICAGO       AND       SAN    FRANCISCO 


The  simplicity  of  Northern  dynamos  and  motors  renders  our 
apparatus  especially  suited  to  the  operation  of  industrial  shops 
because  Northern  apparatus  is  readily  comprehended  by  all. 


Get  Bulletin  No.  2533. 


NORTHERN  ELECTRICAL  MFG.  CO.,  -  Madison,  Wis.,  U.  S.  A. 

Chicago  Sales  Office,  Suite  425  Monadnock  Block. 
ENGINEERS,      MANUFACTURERS. 


YOU  IVE>E^I3  IT! 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 


Mill  keeo  the  Comtnutator  In  good  condition  an*  prevent  (Uttlng.    Absolutely  will  not  gum  the  brashes. 
SOc.  per  stick.   SS.OO  per  dozen.    I»end  5»c.  for  trial  stick. 

TOE  SALE  BT  ALL  SUPPLY  HOUSES  OR 

Sole  Manufactarers, 

Room  411  Inter  Ocean  BIdg.,  130  Dearborn  Street     .    CHICAGO 


K.  Mclennan  &  go., 


21Y0UR  BATTERY  TROUBLES 


can  be  obviated  bv  installing  an 


ADAMS  SECONDARY  GENERATOR 


on  the  secondaries  of  your  alter- 
nating  circuit.      It    will    operate 

BELLS,  ANNUNCIATORS,  GAS  LIGHTERS,  ETC. 

without  any  expense.     They  are  practical  and 
never   get    out    of   order.      Write    for    prices 

EVERYTHING    ELECTRICAL. 
THE  WESCO  SUPPLY  OO-,  st.  louis  mo^ 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAaO 


INSULATION  That  Is 

Mlcanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


■I    ONLY    WESTERN  MICA  FACTORY 


CHICAGO  MICA  CO. 

_  VALPARAISO,    IND. 

P.S.    WE  PUTTHE  MIcVpOOL  OUT  OF  BUSINESS. 


Monitor 
Bushings 


Greiti'St  efficiency  at  least  cost.  Absolute 
protection  to  wln-s  drawn  over  conduit 
ends.  Made  of  one  piece  of  sheet  sieel 
and  cannot  bt,'  broken.  Enameled  in- 
siilaiion.  yo  special  tools  required  to 
attach.  Approved  by  fire  underwriters. 
Write  for  bulletin  10fi2. 

BOSSERT 

Electric  Construction  Company 

UTICA, 

N.  Y. 


EDISON  MINIATURE  LAMPS 


are  made  in  more  than 
10,000  varieties, 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Miniature  Sockets  and  Receptacles, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Company,  HarrisoB,  N.  J. 


■Si 


M.KLEIN    &  5jON. 

Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  ElBctricai  Workerm 
and  Line  Builders, 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III. 


-^ 


MECHANICAl, 
ELECTRICAL, 


Engineering  s 

Complete  and  short  cmiraeB.  Thoroughly  equipped 
enplneerlQg  shops.  Sbop  "work  from  the  bo- 
elnnio^;.  Short  coureea  (n  Steam  and  Electrical 
EDglQetrlng.  ExpenseB  low,  Aecommodatloae  the 
best.  School  all  year.  Sludente  may  enter  any  time. 
Correapondence  eteam  and  electrical  couraea.  Send 
for  catalogue.  Mention  course  la  which  IntereeteJ. 
HIGHLAND  PARK  C0UE6E.      PES  MOINES.  IOWA. 

VOLT -AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Fault8« 
Grounds,  etc. 

RELIABLE.       ACCURATE. 
Send  for  Circular. 

L.  M.  PIGNOLET, 

78-80  Cortlandt  St,  NEW  YORK,  N,  Y. 


ALLEN-BRADLEY  ELECTRIC  CRANE  CONTROLLERS 


PATENTED 


Guaranteed  for  One  Year,    Three  months'  Free  Trial. 
No  Sparking.     No  Repairs.     Perfect  Control. 

AMERICAN  ELECTRIC  FUSE  COMPANY 


CHICAGO 


ILLINOIS 
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fKANK  N.  PHILLIPS.  Prebident. 
O.  H.WAQCNSEIL.  TREAaUHEH. 


cuqcnc  f.  phillips. 

Gensral  Managkr. 


Z.  MOWLAND  PHILLIPS.  VlCC-PHKS. 
.  nCHINGTON,  Jr..  Sec 


AMERICAN  ELECTRICAL  WORKS, 

-      -  PI^OVIBESCE,  B.  I. 

BAREAND  INSULATED  ELECTRICfIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  UIE. 

New  York  Store,  W.  J.  Watson.  26  Cortlandt  St. 
CmcAQO  Store,  f.  E.  Donohoe,  82  Lake  St. 

Montreal  Branch,  Eugene  P.  PhiUipi'  Electrical  Workg. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.i. 


33 

CQ  O 


'ACME'  COMhH/TATOH^M    \ 


I.  J.  EGAN'S  "ACME"  COMMUTATOR  COMKUUBU 

abeolulely  Dreveata  , parking  orcutttap.    One  stick  or 
"Acme"  18  equal  to  nne  gallon  of  oil  for  lubricating 
commutators.    Free  Sample.    AQENTd  WANTED.  - 
Mc  oer  Stick.        t5  00  per  doz. 

J.J.  Cssn  SalcMI;.,  317  Auitlu  Ave., Tel.  Polk,  1779  Cbluto 


Cope's   Patent    Qu'ck   Coupling    Conduit    Rod 


Remetniicr  these  rods  have  oo  lost 
motion.  ,  „ 

These 'Couplings  are  of  Steel  and 
are  made  io  the  best  possible  manoer. 


3244  Borth   Fiftasnth  Strest 


Write  (or  list  of  persons  using  ttiese 
rods— 26.ooosoId  sinceMay  i<}02.  Made 
'  13  ft'.'sDd  4  ft.  lengths. 

Price,  ?tt.  75  cents,4  lt>8sceota. 

Patented  February  >4, 1903. 


PHILADELPHIA.  PA. 


FIVE  YEARS  AGO 

WE  SAID  : 

STOMBAUGH  GUY  ANCHORS 

NEVER  PULL  UP," 

And  we  know  of  nonethat  have.  Simply  screwthem  In— that's  all. 


it 


W.  N.  MATTHEWS  &  BRO. 

OlmlrlbutmrB 
603  OARLETON  BUILDING 


ST.  lOUIS 


Electric  Heating  Apparatus 

SEND  won  82-PAaC  CATALOGUK. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass, 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF     DITCIilTC 
U.  S,  &  FOREION  ill  I  Cn  I  0 

FOREE  BAIN,  1652-3  Monadnock  Blk.,  CHICAGO 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  tlie  trade. 

Manhattan  Electrical  Smly  Co, 


NEW  YORK: 
32  Cortlandt  St. 


CHirAGO: 
188  Finn  Ave. 


GENUINE  IMPROVED  REYNOLDS  FLASHER' 


The  most 
practical  and 
simplest 
Fl  a  s  b  e  r  on 
earth. 


Central  Station  Managers  and  Contractors  can  increase  their  revenues 
materially  by  advocating  Flashed  Electric  Signs  among  their  patrons. 

WRITE  US  NOW  for  Flasherinfomiationand  poinlPrs  on  Electric  Signs. 
We  have  an  interesting  proposition  for  youi 


REYNOLDS  ELECTRIC  FLASHER  NFG.CO. 

221    FIFTH  AVE.,  CHICAGO,  ILL. 


THE 

Hartford  Time  Switch 

A  mechanically  operated  switch,  wblch 
turns  lights  ON  aod  OFF  at  such  hours 
as  the  user  desires  with  no  further 
attention  than  the  weekly  winding. 
Approved    MecbHolcilly    as    well    as  Electrically 


Showing  double  doors.  Setb  Thomas  eight-day 
movement,  auxiliary  cnt-out,  auxiliarv  hand- 
trip,  and  switch  indicator. 
For  controlling  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  house  hall  lights,  motors,  batter- 
ies, hurglar  alarms.    ::    10,  20.  35  and  50 
Amperes.    250  Volts.    1,  2  and  3  Poles. 
CoosDlt  us  regardlDg  any  reqalremeots 

SEND    FOR     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asylum  St.,  HARTFORD,  CONN., U.S.A. 

New  York  City : 

A.  Hall  Beny,  97-99-101  Warren  Street 

LeadoD,  Eoglend : 

Verllyi,  Ltd.,  31,  Klni  Street,  Covent  Garden,  S.  W. 


Crimshaw  Raven  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crin^shaw  and  Competition  Tapesand  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


riAIN  OFFICE : 
tI4    116  &  118  Liberty  St.,  New  York. 


Ri>AM/-HE<i-J        CHICAaO: 
BRANCHBS:]  „2  Desplaines  .St. 


BOSTON : 
''  Otia  St. 


SAN  FRANCISCO: 
33  Second  St- 


DoYottKnowIt? 


WHAT! 

Q  That  we  make  single  phase 
alternating  current  motors  from 
1-8  to  2  H- P. 

^  Axe  they  good  and  ^vhat 
is  the  price  ? 

^  Well,  juSl  send  for  Bulletin 
0304.     It  tells  all  about  it. 


THE  HOLTZER- CABOT  ELECTRIC  COMPANY 

BROOKLINE,  MASS.  NEW  YORK  CHICAGO 


?— B- 


•mmmBmwBe^Bm^S^o^'^^'Xif 


NATIONAL  CODE  STANDARO 

"0.  K."  leatlierproof  Wire. 

Slot  ■  Biirning  Weatherprool 

and  Ideal  Wire, 

Pricas  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUGKET,  R.  I, 
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TVAKTED,  FOR  SAI.E    and 

similar  WAST  COLmN  adz'trtise- 
ments  (50  -words  or  /ess),  S^  ja  an 
insertion ;  additional  -words  jc  each. 
POHITION  ■WAXTED  advertise- 
ments  {jo  words  or  less),  $1.00  an  in- 
sertion; additional  words  2C  each. 


POSITION  WANTED. 

l!y  yoiiDL'  niaTi  with  pracucai  and  leitinical 
edu'catk»n  iiosllton  as  wire-man.  lixiurt:  man. 
light  trimmer,  meter  reader,  dynamo  tender  or 
switchboard  attendaat.  Would  like  to  have 
charge  of  small  i>lant.  Can  ^'Ive  rei'erenci.--^. 
Would  accept  anv  electrical  work  that  I  could 
do.  Address  liOX  :!8.=>. care  western  Klectnclan. 
510  Mariiueite  Bids-.  Chlca^'o. 

POSITION    WANTED. 

Ity  graduate  of  high  school.  ai;e  27:  six  years 
in  shop  manufacturing  light  bra^s  work  and 
plumbing  .•iiipplies;  want  chance  to  start  in  a 
power  station;  wli  I  go  as  oiler  or  In  any  capacity 
where  there  isa  chance  to  advance:  pay  small 
to  stirt:  habits  steady.  Address  BOX  3757. 
BoBlon,  Mas>.  

WANTED. 

Superintendent  for  city  water  and  electric- 
light  plant,  must  be  competent  electrical  and 
mechanical  enu'ineer.  Give  experlenceand  ref- 
erences. Slate  salary  expected.  Address  ItOX 
382.  care  of  Western  F:iectrlclan,  51 0  Marquette 
»ldg.,Cbicrtgo. ^^__ 

WANTED. 

A  lirst-class  up-to-date  and  enerKetic  man. 
capable  uf  taking  loremanship  in  repair  shop; 
must  be  familiar  with  all  branches  of  armature 
and  tietd  windings  and  machine  work  In  connec- 
tion with  electrical  repair  work  in  general.  Only 
those  qualiljed  to  till  the  above  position  need 
apply.  Addressstatlng  full  particulars, GR.X-HAM 
BROS.  CO.,  06'2  Hudson  St..  New  York  City. 


WANTED. 

Toleaseorimrcbase  an  Electric  Lighting  Plant 
In  a  town  of  not  less  than  5,000  and  preferably 
much  larger.  Have  had  15  years'  experience  as 
an  electrical  engineer  and  as  manager,  and  can 
Improve  a  plant  and  Increase  Us  business. 
Address  BOX  335,  Hamliton,  Ohio. 


WANTED. 


Electrical  supply  salesmen  with  cxiterience,  to 
travel  in  Missouri-  also  man  for  Tennessee  and 
south.  Address  BOX  :i84.  Western  Electrician, 
610  Marquette  Bldg..  Chicago. 

FOR  SALE. 

Two  UO-inch  bv  16  feet  Tubular  boiler>.  as 
good  as  new.  Guaranteed  100  lbs.  pressure. 
Hartford  inspection;  complete  with  fronts  and 
safety  valves  $350.i10  each.  Can  be  delivered 
Oct.  ■  1st.  WATERTOWX  ELECTRIC  CO.. 
M'atertown,  Wis. 

FOR  SALE. 

One  90-kllowati  tingle-phase  General  Elec- 
tric Co.  ullernalor.  speed  900  revolutions  per 
minute,  with  exciter,  also  two  14  inch  x  56  inch 
return  lubular  boilers;  also  one  feed  wat^r 
heater  closed  tvpe.  shafting  and  condenser  all 
In  Ilrst-clais  operating  condition.  Apply  to  F. 
E.  EVANS,  recorder.  Two  Harbors,  Jlinn..  or 
O.  CLAUSSKN.  consulting  engineer.  National 
German  American  Hank  Bldg.,  St.  Paul,  Minn. 


FOR  SALE. 

A  bargain;  I.T.  H,  30-llght  9.6  Amp.  Series 
open  arc  machine,  with  wall  controller  and  am- 
meter complete,  good  running  order. 

Tweniy-iwo  9.6  Amp.  double  carbon  open  arc 
lamps  with  glass,  hoods  and  si>reader  complete, 
good  order.  Several  additional  lamps,  both 
single  and  double,  can  be  put  in  good  order' or 
parts  used  for  repairs.  A  lot  of  extra  globes  and 
parts  and  a  supply  of  carbons  will  be  Included 
If  taken  as  a  whole. 

Two3n-K    W.  Edison  Bipolar  125-voU   D.  C. 

generators  In  line  running  order.    Reason  for 

selling,  have  put  in  lurger  machinery. 

CARROLL  ELECTRIC  LIGHT  &  POWER  COMPANY. 

Carroll.  Iowa. 


FOR  SALE. 

ALTERNATORS. 

1.360  K.  W.  aeneral  Electric  a-phase. 

1-120     " 

1-75        ••       Westlnghouse  2-phase, 

250-VOLT  GENERATORS. 

1-250  K.  W.  Western  Electric  M.  P. 
1-200      ••       Eddy  M.  P. 

125-VOLT  GENERATORS. 

I-I2S  K.  W.  Western  Electric  M.  P. 


C?"' 
3 


Immediate  shipment. 


ELEGTRICI^ 

54-62  5.CLINT0N  5T.  CHICAGO 


We  are  in  position  to  sell  elec- 
tric-light plants  with  good  fran- 
chise and  contract  and  on  good 
paying  basis.  None  too  small, 
none  too  large.     Address, 

J.  S.  IMAURER  &  CO. 

804  Monadnock  Bldg.,  Chicago,  III. 


MU$T  $EIL ! 

Owing  to  the  dissolution  of  the 
partnership'of  The  Camden  Elec- 
tric Light  Co.,of  Camden,  Ohio,  the 

ELECTRIC  LIGHT  PLANT 

will  positively  be  sold  without 
limit  or  reserve  to  the  highest  bid- 
der on  September  15th  next,  at 
3  o'clock  p.  m. 

The  plant  is  complete  with  good 
machinery  of  all  kinds  and  is  run- 
ning every  day. 

A  thorough  investigation  is  so- 
licited by  all  parties  interested. 

CAMDEN  ELECTRIC  LIGHT  CO., 

W.  C.  HALL,  Sec'y. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


"Practical  and  to  the  Point" 

IS  ALL  THAT  NEED  BE  SAID  OP 

THETELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb. 

160    Pages,    133    Illustrations, 
Cloth,    Price    $1.00. 

The  book  for  those  interested  in  telephony. 

ELECTRICIAN   PUBLISHING   CO., 

5IO  Marquette  Bldg., 
CHICAGO. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


For  full  Information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  ill. 


B  O  I  L.  E  RS 

One  42-in.  x  15  ft.  9-in.,  250  H.  P.  Worlhlngton  Water  Tube. 
One  60-in.  x  16  ft..  .lohn  Mohr  Keturn  Tubular  Holler. 
One  54-in.  x  16  ft.,  .Tohn  Mohr  Return  Tubular  Holier. 
One  54-in.  x  16  ft.,  Devlne  Turbular  Boiler. 

EIMOIIMES. 

One  600  H,  P.,  21  X  36  x  30,  Williams  Tandem  Horizontal  Ccmpound,  HU  R.  I'.  M. 
'I'wo  600  H.  P.,  20  X  30  x  24,  Porter-Allen  'raiuhm  compoiird,  2C0  R  P.  M. 
One  250  H.  P.,  12  X  24  X  18  Williams  Tandem  Ceniroiind,  2501!.  P.  M. 
Two  100  U.  P.,  13  X  12,  Dick  A  Church,  Blgb  Speed  Automatic, 

PARTIAL    LIST    ONLY. 

Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  IVIotors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


Solo  by  agents  Aiyo  QEAuens    all 


U.S. METAL  POLISH 


POLISHES  ALL  METALS.   80 


n  Samples   sent    free 

GEO.W.hOf  FMAKI 

295.  E. Washington  St.  iNOIANfiPOLlS.lHD 


^^ 


®lj?  i^art  Mfg.  QI0..  l^arlfnrJi.  (Uonn. 

Nrm  fork  Inston  (llljtragn  cinronto,  ®nt 


BITUMINIZED 
FIBRE  CONDUIT 

PO  R 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  latninated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  froiu  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas  explosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  si.tty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  ine.xpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Send  for  itlusiraied  book.     Ask  for  prices  giving  size  and  quantities  required 
PROMPT    DELIVERIES 


FACTORIES:   Pblladelpbla,  Chicago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,    170  BROADWAY,    NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cal.         Manhattan  Bldg.,  Chicago 


CHICAGO    EDiSON    COMPANY  REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  instruments. 


-Vllgl'st    13.    1904 
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ARNOLD  ELECTRIC 
POWER  STATION  Co. 

EnRineers,  Constructors  for  Complete 

Electric  Plants.     Results  Guaranteed. 

SUITE  1533.  MAKQUETTB  BLIKI..    CHIC.ACO. 

NEW  YUKK  OFflOt:  7U  TRANSIT   BLULi. 


BUTTERFIELD,  J.  F. 

ELECTKICAL   ENGINEER  AND  CONTRACTOR. 
Complete  Telephone  Exchanges  Built  and  Ma- 
terial Furnished.  ' 
Cable  Construction  and  Underground  Condu 

Construction  a  Specialty, 
Room  595, 113  Adams  Street.       CHICAGO,  ILL. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Conatruct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Planta. 

KiaminatlOQB  and  Reports. 

New  York  Life  Bulldine,      -     CHICAGO,  ILL. 


J.  H.  HALLBERG 

Consulting  Arc  Lighting   Expert    and 
Practical  Electrical  Engineer 

45  Broadway  -  NEW  YORK 

Room  169A 


TRY  IT. 

Keep  your  name  and  address  in 
this  directory  where  it  will  be 
seen  by  possible  dients. 


A  WEEKLY 
REPRESENTATION  I 

in  this    "Directory"  enables    engi- 
neers to  keep   before  all  possible  I 
customers. 


H.  J.  Minliinnick. 
Bee.  and  uen'l  sup't. 

General  Engineering 

f^„        Ttjtt  Consulting  and 

K^Kj.f    X  nc-    Contract IngEnglneers. 

Telephones.ElectricLight.PowerTranemiialon 

Suite  1112.  IS6  ADAMS  ST.,  CHICAGO. 

Long  Distance  Telephone  Central  478. 


HORNADAY,  J.P.  &   Co.   I 

SUITE  II08   TRACTION   BUILDING 

CINCINNATI,  O. 

I  WATERWORKS.    ELECTBIC  RAILWAY.    LIGHT, 

TRACTION,  INDUSTRIAL  AND  A\I^ERAL 

PROPERTIES  BOUGHT  AND  SOLD 


RUEBEL  ■  SCHWEDTMANN- 
WELLS. 

CONSULTING.  MECHANICAL  AND 
ELECTRICAL  ENGINEERS, 

Sutte  801  Chemical  Building, 
ST.  LOUIS.  D.  8.  A. 


I  Long  Dl6ta*;ce  Phone  Central  24*8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 
SPBClALTtEs-Central  StationHeattngPlanta, 
1  Water   Works  Steam  Plants,  Electric  Light, 
I  QaH  and  Street  Railway  Plants. 
rt2zo-2i  Marqltetth  BuiLDlNG,    CHICAGO. 


Robert  W.  Hunt  &  Co. 

ENGINEERS 


1121  The  Rookery, 
Chicago. 


66  Broadway, 
New  York. 


Monongahela  Bank  Bldg.,  Pittsburg. 

3      Norfolk  House,  Cannon  St.,  London. 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers, 

Lighting  Power  Railviiays, 

I8o4-i8o6-i8o8-i8io.i8i2  Fisher  Bnildin^ 

CHICAGO. 


SQUIRE  ELFXTRIC  CO. 

Engineers  and  Contractors 

113  E.  Eighth  St..  KANSAS  CITY,  MO. 


Consulting,  Designing  and  Supervising 

EnEjineers, 
Plans  and  Speciticatious  Furnished. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer, 
piano,  BpeclQcatlonB  and  Snpervlidoii  (tf  In- 
atallatlon  of  complete  telephone  pljui^ 
Special  Reports  on  Telephoo* 
Properties  and  Apparatoo. 

[  411  Electrical  Bldg.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN  INSTITUTE  OP  ELECTRICAL   KNGrNEERS 

AMERICAN   BSSIETY    OF    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETY   OF  CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


lMERICAN"SSr 

ARE  THE  BEST.    Send  for  dMcrlptlie  Circular. 

AMERICAN  BATTERY  CO., 

Iect-d  1009.  171  S.  Clinton  Sl.^  Chicago, 


MICHIGAN  COLLEGE  OF  MINES. 

F.  W.  McNair,  President. 

A  Btate  insLiiution  located  in  and  mak- 
Ing  use  of  an  active  mining  district. 
New  Metallurgical  Building  and  Gym- 
nasium completed  in  the  fall  of  1904. 
For  Year  Book  and  Record  of  Graduates 
apply  to        President  or  Secretary, 

Houghton.  Michigan. 


THE  STATE  UNIVERSITY  OF  IOWA 

SCHOOl  OF  APPLIED  SCIENCE.  Iowa  City,  Iowa 
Four  year  courses  of  the  hicheet  prade  In 


Civil 

Municipal 
Sanitary 
Electrical 
Mechanical 

Mining 


NGINEERING 

NuTueroua  short  practical  courfles. 
Special  rourses in  technical  chemis- 
try, bacteriology,  etc.  Adequate 
equipment  In  shops  and  labora^ 
torles.    Waterpower. 

TTniversity  environment.    Expenses  low. 

Address  C  E.  MacLEAN,  President 


E 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurer 


NE\^/ 


INOI^AIMD 


IVI 


MANUFACTURERS  OF 


IVI 


hiriory  for   I  msula-ting  Eloo-tri 


I   \A/iro8 


Bri^iding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Macliines.    Cable  Covering  Braiders 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S.  A. 


READ  THE 


ELECTRICAL  PAPER. 


TYPEE, 


SCHEEFFER  IIMTECRATIIMC 
WATTMETER 


TYPEF. 


Type  E  for  Alternating  Current 


Type  f  (or  Direct  Current  Circuits 


DUST  AND  BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


ALTERMATIMa  CURRENT. 


DIAMOND  METER  COMPANY, 

PEORIA,  ILL., «      -  -  -  -  U.S.A. 


DIRECT  CURRENT. 


FARIES 


ADJUSTABLE    LAMP    HOLDERS, 

SHADES,  PORTABLES, 

ELECTRIC  and  COMBINATION  FIXTURES 


CATALOGUE    WILL    BE  SENT  ON  REQUEBT 


FARIES  MFC.  CO., 


DECATUR,  ILL. 
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DO  YOU  KNOW  *•• 


Telephone  Booths 

have  increased  the  receipts  (where  exposed 
telephones  had  previously  been  in  use)  suf- 
fictently  to  pay  the  cost  of  the  booths  within 
the  first  thirty  days?  SPECIAL  PRICES 
to  demonstrate  what  booths  will  do  for  you. 


WRITE  FOR  CATALOG 


W.  S.  SEAMAN  &  CO. 


216  E.  WATER  ST., 


MILWAUKEE,  WIS. 


KILL  TWO  BIRDS 
WITH  ONE  STONE 


|7     CHAPflAN 

lllGHTNINGAKRESTER 

iTEUPBONIfcTtlHiBAPHllNIS 


Protect  the  Pole  Line  and  you 
protect  the  Service 


Minnesota  Eleciric  Co* 

MINNEAPOLIS,  MINN. 


We  introduced  successful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet—"  Selective  W.' 


CENTRAL 

ENERGY 

^  I* 

MAGNETO 


Impedance  Coll  for  Selactlves.    No  Sprlngi. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


TEftVH^NE 


"NEW  TRAIN  SBRVICB  TO 

French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Teleohone  Har.  1245. 


INTERNATIONAI 

Mechanical  Selt=Restoring 
Drop  Switchboard. 

A  PERFECT  APPARATUS. 

Made  la  aay  dtslred  capmclty. 

Sample  parts  and  quotations  on  requett. 

INTERNATIONAL 
TELEPHONE  MANDFACTURING  CO. 

CHICAGO,  U.  S.  A. 


No.  12  Double  Line. 


PROTECTORS 
THAT  PROTECT. 

Our  patent  wrapped 
fuse  used  in  our  pro- 
tectors are  an  insurance 
policy  against  light- 
ning. 


Sample  free   by   mall   to 
any  Exchange  or  Toll  Line 


CENTRAL  TELEPHONE 
AND  ELECTRIC  CO., 

900  Market  St., 
ST.  LOUIS,    U.S.  A. 


CENTRAL  STATION  HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing  Coils.   Separators   and   full   line   of   Steam   Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


American  Distbict  Steam  Company 


Mention  Western  Electrician. 


LOCKPORTN.Y. 


Chicago.,  III. 
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is  the  universal  opinion  of  those   who   have   investigated 
our   new  party   line   telephone.      Our  "Sure-Ring"  tele- 
phone cuts  out  much  trouble  on  party  lines. 
Our  new  desk  set  also  has  some  excellent  features. 

Tliese  are  all  described  in  Bulletin  No.  Ii-E. 
Mailed  free  upon  request. 

Stromberg- Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


vJs:: 


^s/ 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 

Manufacturers  of  the  Largest  and  Busiest  Telephone  Exchanges  in  the  United  States 


The  Kellogg  Traneiultler  stands  first  iQ  volume,  clearness  of  articulation  aiid  In  carrying  power. 
Our  prices  are  low  when  cost  of  maintenance  and  quality  of  apparatus  ate  considertd. 
Do  not  fall  to  visit  our  exhibit  in  the  Electricity  Building  at  the  St.  Louie  Exposition. 

Kellogg  Switchboard  &  Supply  Co.,  °tr.rcH.cTao 

Seymour  Bids..  Los  Aasclea       Electric  Bldg.,  Clcveliod       Keystone  Telepboae  Bldg.,  Philadelphia 


•W*/)/(|i«{j| 


/^ 


SS 


MAKE  YOUR  TELEPHONt  SECURITIES  VALUABLE 

in  the  same  way  that  the  values  of  other  public  utility  securities  are  enhanced 
By  using  the  latest,  best  and  most  economically  operated  equipment; 
By  giving  the  best  of  service  and 
By  making  the  public  your  friends. 

Our  Automatic  Telephone  System 

Meets  all  these  requirements ; 

It  can  make  your  telephone  securities  worth  more  to  you;  it  can  make 
them  good,  substantial,  permanent  dividend-payers. 
When  you  re-equip,  look  to  the  future  and  replace  Manual  disadvantages  by  Automatic  advantages. 

AUTOMATIC  ELECTRIC  COMPANY 


I      Van  Buren  and  Morgan  Streets 


CHICAGO 


iC) 
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PRODUCEP, 


.And 

k10lesaler5 

OF  WHITE  CEO/Wj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES    ON    SMALL    POLES. 
Writefor  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA^DRC 


■^  YARDS 

I  KOSS    MICH. 
L'  ANSE 
MUNISING      •• 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     " 


SUITE    IZ06  TRIBUNE  BLDG.  CMICAC50. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  aO  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


^II3!1f7' 


.s^^.CEDARPOlES 

AiLL  Lengths  AN^sizES 

Lii^dsleyBros  Co. 

Tribune Bldg.,  Chicago 


Southern  Cedar 

NO  ROTTEX  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  NewYork 


BRACKETS— X 

ARMS— PINS 

little  things  it  is  true,  but  they  cut  a 

big  figure  in  tine  construction. 

OVR.    MOTTO    IS:                                                              | 

Pramrt  Shlpirverxl      Quality 

Satfsfaotlon       Right  Price 

COLUMBIA  MFG.  CO. 

ANTIGO.  WIS. 

FIVE 

POINTS 

OF  EXCELLENCE. 


Leavi^  She  center  of  the  city 
from  which  you  start;  reaching- 
the  center  of  the  city  of  your  des- 
tination, over  smooth  and  level 
tracks;  giving  rest  and  comfort; 
riding  beside  running  waters  most 
of  the  way,  through  the  centers  of 
population  to  the  gateways  of 
commerce;  when  you  travel  by  the 

NEW  YORK  CENTRAL  LINES, 


A  t;opy  of  the  Illustrated  Catalogue  ot  the 
"Four  Track  Series"  will  be  dent  free  open 
receipt  oratwo-centstampby  GeorneH.Danle's, 
Uenerul  I'asaeiiyer  Agent.  Cirand  Central  Sta- 
tion, Nuw  YMrk. 


A    Trip    Thro\igh 

Yellowstone  Patrk 

is  what  everyone  hopes  to  have — some  day.  It  is  the  most  wonder- 
ful trip  in  the  world.  There  are  more  than  3,000  square  miles  of  weird, 
marvelous,  unimaginable  things  that  can  be  seen  nowhere  else,  there- 
fore if  one  ever  sees  them  one  must  go  to  the  Park,  in  the  heart  of  the 
magnificent  Rockies  with  snow  tipped  peaks  all  around.  If  Old 
Faithful  geyser,  a  Paint  Pot,  Mud  Volcano,  or  Emerald  Pool  were  to 
be  found  in  Lincoln  Park,  Chicago;  Central  Park,  New  York;  or  Fair- 
mount  Park,  Philadelphia;  the  people  would  flock  to  see  it  or  them  by 
tens  of  thousands.  For  a  very  small  sum,  comparatively,  all  these  and 
hundreds  more  of  nature's  unduplicated  marvels  can  be  seen  between 
June  I  and  September  30,  of  each  year,  and  one  will  enjoy,  to  boot, 
the  best  coaching  trip  in  the  country. 

The  Northern  Pa;cific  folder  on  Yellowstone  Park,  just  issued,  is 
a  new,  right  up  to  date,  finely  illustrated  dessertation  on  this  Yellow- 
stone Park  trip.  It  is  not  descriptive,  but  deals  with  the  detailed, 
technical  matters  everyone  needs  to  know  about  such  a  trip.  It  tells 
all  about  the  hotels,  the  stage  coaches,  the  roads,  the  cost  of  the  tour; 
where  the  geysers,  the  waterfalls,  the  bears,  the  canj^ons  are,  and  where 
the  trout  fishing  is  found.  We  have  printed  thousands  of  this  beauti- 
ful leaflet  and  want  everybody  interested  to  have  a  copy,  and  it  can  be 
obtained  by  sending  A.  M.  Cleland,  General  Passenger  Agent,  St. 
Paul,  Minn.,  two  cents  with  proper  address. 

"Wonderland  1904"  which  is  a  verj'  fine  pamphlet  of  116  pages, 
descriptive  of  the  Northwest,  including  the  Park,  will  be  sent  for 
six  cents. 


Locations   for   Industries. 

Brie  Railroad 

Chicago  to  New  York. 

The  Erie  Railroad  Company's  Chdus^ 
trial  Department  has  all  the  Serrit-oiiy 
traversed  by  the  railroad  distrj(?i3edj  iioi  re- 
lation to  resources,  adaptabiiiitiy,,  Badrkets 
and  advantages  for  manu£a.<?{ijuring,  and 
can  advise  with  manufactw^rs-in  relation 
to  the  most  suitable  loc.atiCnas.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street,  New  York 


ROOT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDESSs 
AT  THE  COURAGE  OF  THE  AUTHOR ; 

IT  TELLS  JUST  WHAT  SOM£ 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  the  men  wba  handles 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    .Address 

ELECTRICIAN  PUB.  CO., 


610   MarqueHe  BIdg., 


CHICAOnt.' 


Ju^  you  ioali^  a.^>^^all  nurtor 


Standard  Vitrified  Conduit  Go. 


e.  S.  BARNARD,  Manager 


3941  JORTLANDT  ST. 
NEW  YORK 


LAR6EST  FACTORIES  IN  THE  WORLD       :       STOCK  ON  HAND 

SEND    FOR    CATALOGUE 
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There's  considerable  in  the  Cedar  business  besides  quoting 
prices  on  Ties  and   Poles. 

Buying  of  us  is  one  way  to  find  out. 

Buying  of  a  man  who  don't  satisfy  you  in  every  particular  is 
another. 

HALTBY  CEDAR  COMPANY,    509  Phoenix  Block,    Bay  City,  Micliigan 

Tipper  &  Patton,    Pittsburg  Agents,    509  Bessemer  BIdg. 


TELEPHONE       POLES 

Yards  at  Red  Cliff.  Wis.,  Aitkin,  Peeley,  Cohasset,  Deer  River,  Tenstrike 

and  Black  Duck,  Minnesota. 

Largesiocks.    Prompt  shipments.    Carefully  inspected  stock  at  low  prices. 

918-19  Lumber  Exchange 
MINNEAPOLIS,  MINN. 


J.  W.  MOBBISON  LUMBER  CO.. 


POLES,  TIES,  POSTS. 


PRODUCERS, 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


WHITE    CEDAR    POLES 

Don't  forgetourMlnneaotaTransferYard— midway  between  St.  Paul  and  Minne- 
apolis, where  we  load  in  forty-eight  bouri  from  the  time  we  have  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO, 


Points  in  Wisconsin 
and  the  (Northwest 

are  covered  by  Wisconsin  Central  RaUway's 
convenient,  solid,  wide  vest ibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Duluth.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 

For  tickets  and  further  information  apply  to  ' 
nearest  ticket  agent,  or  write  I 

JAS.C.POND.Gen'l  Pass. Agf., Milwaukee, Wis.  j 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


HENRY  NEWGARD  &  CO. 

ELECTRICAL  CONSTRUCTION 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tor)' Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illinoi£. 


fl**V******%/V»***t**V»*****%VW**%»J 


POLES-POSTS-PILING-TIES 


EtaoK-p'owieVjacobsco. [  THc  FOWLER  CoiTipanies 

Jobn  H.  Fowler  &  Co.        \     Fisher  Building,         •  -         CHICAGO 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


^^^^■'■!^isM^'i^''"}'^l}!l!i^T? 


?eoAR  poue? 


ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

I2ll-ie-l3  MARQUETTE  BLDG.  CMICAQO. 

EieHT   DISTRIBUTING    YARDS 


THE 


CROUSE=HINDS 

Harpoon 
Guy  Anchor 

can  be  installed  in 
fifteen  or  twenty 
minutes  with  no 
other  tools  than 
a  sledge  hammer. 
Once  in  the 
ground  it  will 
never   pull   up. 


Write    for 

Circular 
and  Prices 


Crouse-HindsCo. 

133  S.  Clinton  St. 
CHICAGO,  ILL. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


I8 
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BOILER  WATERS  CORRECTED 

to   remove   and   prevent  scale  and   to  stop  corrosion.     DEARBORN  TREATMENT  does  the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


t^<S^.^,     ^mslden^  Telephone:  Harrison  3930  and  3931. 


Dixon's  Has  a  27  Years'  Record 

Traction  '?.  '^'o™"?  ^<^  preserving  the 

._      -       .^^  ,         ,  clinging  power  of  leather  belts. 

DGmX    AJ'VGSSITXQ  Descriptive  booklet  I  ?5Eand  sample  upon  request. 


MXijX    .   RUclI:!  F    >.  r.  ,    ir,K^K\"    CITY.   N    .1 


Steam  Gaineth 


=Fuel  Reduced 


^EENS  ECONi^ 


turwrcia 


Installed  in  any  Electric  Light  and 
Power  Plant  produces  this  result  Its 
not  a  long  story — simply  Ltilizing  waste 
gases — keeping  feed-water  heated 
above  the  evaporative  point— saving 
lo  to  20^  on  coal  bill.  Additional 
advantages  in  our  free  booklet,  which 
your  engineer  comld  explain  to  your 
satisfaction.     Simply  address 


The  Green  Fuel EconomixerCo. 


MATTEAWAH,  M.  Y. 


SoiB  Manufmetupcpm  In  tho  U-  Sm 


REG.TRADE MARKS   Jhe  Rhosphor  Bronze  SmeltingCo.Iimited, 
2200  Washington  AVE.,PHiLADELPHiA. 
)     "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

n,j/>/,c^^um^'-  — DELTA   METAL 

y7\  CASTINGS,  STAMPINGS  and  FORCINGS 

/dELTav        1  original  and  Sole:  Makers  in  the  U.S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  G\SOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Paa>Amer)can  Exposition. 

Ik  will  produce  as  good  a  com- 
mercial l>ght  aa  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

CHICAQO  nBIOHTS,  ILU   ' 

AGENCIES : 
KeysWDe  Eoglneering  Co.,  Farmer's  ba  k  B.d^.,  Pltf_3burs.  Pa. 

Strong,  Carlisle  A  Hammoiid  Co.,  61-6^  Frankfort  St.,  Cleveland,  Ohio 
Macbay  Engineering  Co.,  149  Broadway,  N.  Y. 

C.  H.  Seldenglanz.,  n2  When  Bldg.,  Indianapolis,  Ind. 


BEST  on  EARTH. 


BURGER  AUTOMATIC. 


For  Elecfric  Work 

RBaULATION  AND  ECONOMY 
OP      FUBL      UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Tbea  compare  It  wttb  some  0*8  Engine 
band  books  that  cost  $1.00. 


Woolley 
Foundry  &  Mach.  Works 

Box  400,  Andorman,  Ind. 
U.  S.  A. 


JEFFREY  fu^cri  DREDGES 


FOR  CATALOGUE. 


THEJEFFREY  MFG. CO. 
COLUMBUS. OHIO. 


Sterling  Black  Plastic  Insulator. 

One  liunilreil  iays'  contlRious  baking  at  180**  F. 
ilil  not  make  It  brittle.  Water  repellent.  Oil  preof. 

THE  STERLING  VARNISH  CO.,     -     -      Plttsfburg,  Pa. 


WE  BUY  OLD  BELTS! 

Oa  SCRAPS.  ANY  SIZB  OR  1 

CONDITION.  I 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFO.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


TWO    YEAR.   COURSES  IN 

STEftM  AND  WACHINE  DESIGN 

AND  IN 

I      APPLIED  ELECTRICITY. 

1 

PRATT  INSTITUTE, 

»BOMTH»  BROOKLYN.  N.  Y. 

EUctrleltnPub.Ca.,6<0MirqiitntBI<|'iChl«|i.  I  Writ*  for  6a..t&letfus  and  Psrtlculus. 


BUY  YOUR  BOOKS 


Cas  and 

Gasoline 
Engines 

Competitive  tests  have  estab- 
lished the  superiority  of  the 
Olds  in  point  of  economy  over  any  other 
engine.      The    maximum    of  power  is 
obtained  from  a  minimum  of  fuel,  the 
cost  averaging  i  of  a  cent  an  hour  for  each  horsepower. 


Sta^tloiiftry  Cnglr\es 
e  Engines 


PortCLble  1 


2  lo  100  H.  P. 
-    8  to    10  H.  P. 


Wrlw 


Our  new  Illustrated  catalog  should  be  In  the  hands  of  every  power  user, 
to-day  for  a  copy. 

OLDS  GASOLINE  ENGINE  WORKS. 

252  R.lver  Street  ...  LeLiising,  MicK. 

1  *  No.  984 


SAMSON  TURBINE 

HIGH  EFFICIENCY  at  ANY  GATEAGE,  QUICK  SPEED 
and  GREAT  POWER  are  the  three  essential  points  demanded  of 
a  turbine  driving  generator.  No  other  turbine  maintains  these 
three  points  to  such  a  high  degree  of  perfection,  as  the  SAMSON. 
WrI  e  Dept.  D  for  Catalogue 


JAMES  LEFFEL  &  CO. 


SPRINGFIELD,  OHIO 


U.  S.  A. 
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Multiphase 

Revolving  Field 

Alternators 


We  are  now  in  the  market  with  a 
complete  line  of  belted  and  engine 
driven  two  and  three  phase  alternators 

Descriptive  Literature 
Now  Ready 


The  Electro-Magnet 

TOWNSEND  WOLCOTT,  A.  E.  KENNELLY.  RICHARD  VARLEY. 

CONTENTS. 

Genera;  Propenies.  Magneiic  Field  of  Force.  Magnetic  Uniis.  Induced  Magnet, 
Keluciance.  Permeability,  Discovery  ot  Electro-Magnetism.  Iron  Ring  in  the  Mag- 
netic Field.  Calculation  of  Magnet  Windings.  Magnetic  Circuit.  Given  Ampere-Turns 
to  Find  Proper  Current.  Relation  of  Ampere-Turns  to  Wire  Space.  Room  Occupied  by 
Insulation.  Heating  and  Other  Limiting  Conditions.  Winding  a  Magnet  for  a  Given 
Volt»ge.    Hvsteresis,  Self-induction.    Alternating  Currents.    Traction. 


On  the  Relative  Values  of  the  Windings  of  Electro-Magnetic  Coils.  Properties  of 
Fixed  Winding  Spaces  and  a  Fixed  Size  of  Wire.  Properties  of  Fixed  Winding  Space 
and  Variable  Size  of  Wire,  Fixed  Winding  Space  and  Fixed  Length  of  Wire  or  dumber 
of  Turns.  Constant  Internal  Dimensions,  but  External  Diameter  of  Coil  Variable. 
Fixed  Internal  Radius  and  Interflange-Fixed  Number  of  Turns  of  Same  Size  of  Wire. 

The  Importance  of  Details.  Actual  Calculations.  Working  Formulae.  Diameter  of 
Wire  to  Carry  Given  Current.  Diameter  of  Wire  to  Have  Given  Resistance.  Thickness 
of  Insulation  in  a  Given  Coil.  Weight  of  Copper  in  a  Given  Coil.  Table  of  Constants 
for  Insulated  Wire.  Standard  Table  o^Resistaneea  of  Insulated  Wires.  Table  Showing 
Percentage  of  Copper  and  Insulation  in  Cotton  or  Silk  Covered  Wire.  Standard  Copper 
Wire  Table,  17  Problems  (Solved)  IHustraled.  Cuts  of  37  Magnets  of  Standard  Dimen- 
sions, Lengths  Variable,  Logarithms  and  Anti-Logarithms.  Decimal  Parti  of  ao  Inch. 
Logarithmic  Scale. 

TOR   SALE   BY 

ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


ri?  TOOL  BAG 

THE    TURNER 

Double  Jet  Alcohol 
BLOW  PIPE  No.  to 

Produces  a  non-oxidiiing  needle  flame  of  over 
3,000  degrees.  Burns  wood  alcohoL  Burner 
swiveled  so  that  flame  can  be  turned  any  direc- 
tion. Capacity  =^  pint.  Shipping  weight  two 
pounds.  Burns  three  hours  at  full  blast  from 
one  filling.  Can  be  turned  low  like  a  lamp  when 
not  in  use.  Size  of  reservoir  25e  x  5  Inches. 
Every  electrician  should  have  one  in  his  tool 
bag.    Excellent  for 

LEAD  BURNING, 
SOLDERING  WIRES,  ETC. 

THE  ^^^— 


N<.  It  DiiiiUe  Jet  Alcabol  Blow  Pipe.    »<.34  ucb. 


Turner  Brass  Works 

23  N.  FRANKLIN  ST.,   CHICAGO^ 

L'pon  receipt  of  cash  we  will    prepay  cfaarKes. 
DISCOUNT  TO  DEALERS. 


Good  Advice 


No.  4 


When  a  meter  operates  too  fast  the  cen- 
tral station  manager  is  cheating  his 
customer  by  having  him  pay  for  energy 
he  did  not  use,  and  when  a  meter 
operates  too  slow  the  manager  is  cheat- 
ing himself.  Mr.  Manager,  are  you 
guilty  ?  If  you  are,  try  a  Duncan 
Direct  Current  Wattmeter  ;  if  you  are 
not  guilty,  then  you  are  already  one  of 
our  customers. 


Good  Advice  No.  5  Next  Week 


Bulletrn  and  Prices  Sent  Upon  Request 

DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,   IND. 


An. 
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JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bars 

Copiitr 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,    N.   J. 


-AGENCIES    Mt    IRtNCHEt  • 


■••  V*ili  Chlcagt  Clevdantf  tin  Frincltot  Phllidalphit  Mliirti 


VULCANIZED  FIBRE 

Hlgbot  gndts  for  electrical  iosuUtion  4nd  mecbaoical  purpoaei,  in  sbecta, 
tubes,  rods  and  special  shapes.      Calaloeues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


''  SAFETY  "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
i\M.    B.    Ai^s-riiM   &  00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  OTSULATED  WIBE  A  CABLE  CO., 

WORKS:  layonne,  N.J.  114-llS  I.IBF.RTY  STRF.RT,  W.  V. 


WaL.rrenL 


Alternator 


OYER  600 

WARREN 
CENTRAL 
STATIONS 


running  to-daj  in  the 


UNITED  STATES 


l[H|ipilCjVlfC.| 

Sa^nduiky,  O. 


CUT  YOUR 
COAL  BILL 


By  using  the 


STURTEVANT     SYSTEM 
OF   MECHANICAL    DRAFT 


Costs  only  20  to  40  per  cent.  a.s  much  as  a  chimney. 
IncreaLses    steaming    c&p&city    of     boilers. 

Is  Independent  of  the  wind  and  weather. 

'^~'"Tr"-^tTr  ^-"^ _. ^ ,_....        _         .  jsaa  ix^ 

B.  F.STURTEVANT  CO. 


New  York 


BOSTON,  MASSACHUSETTS] 

PKIIa.delphlBL  ChilcB.«o 


London 

334 


DIRECT  CURRENT 

MOTORS 


THE  ADAPTATION 

of  our  motors  to  mechan- 
ical   drive   is  practicallr 
universal,  and  th?'-  =- 
ice  is  unequalled. 

Write  for    Bulletin    N       11, 


SPRAGUE 

ELECTRIC     COnPANY 


General  OHIces: 
S27  West  J4th  Street,  New  York. 


Chlcac*  Olllce:  FUher  BuUdlnf. 


iBiack  Diamond  File  Works  1; 


4H 

^  TwaW* 

2  ■•<*>> 

2  Awtrdid  tt 

^i  International 

4f2  Ex^siltloni 

«? 


Kst.  l(M>.<i. 


Inc.  18»S. 


Special 

Prize 

Gold  Midal 

at  Atlanta, 

1895. 


BRASS  a'BRASS  GOODS 


^  OCR  600D8  AKE  ON  BALE  I.V  EVERY  LEADING  HARD-m'ASE  C^ 
4F|  8TOBE  IK  THE  I'.XITEU  »TATBI»  AND  GAXADA.  {^ 

«      n    o    11    niniirTT  nniiniiiv       ^. 
«      6 

^  r-nsbMuchi-niM,    mm  .t^ 


i.  &  H.  BARNETT  COMPANY,  | 

PHILADELPHIA,    PA.  ^ 


ASK  FOR  CATALOG 


THE  PLUME  A  AT  WOOD  MFG.  CO. 

Smn  Frmnolmo*  Ohioma 

.mimiMUMMUWULlBHia 


hj 


Vol.  nX7.      $3.00  Per  Knw. 


Faulishing  Compiiny,  Chicago, 


CHICASO,  AD&DST  20, 1904. 


10  Cents  a  Copy. 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTEHN   SELLING  AGENT, 

H.    H.    HIXSON, 

ll4*Mon3dnocl(  Block,  CHICAGO. 


The  Simplex  Electrical  Co. , 

I  lO  State  Street,  BOSTON,  MASS. 


18S9— Paris  Slxposition, 
Sledal  for  Babber  Insalation. 

1893-i;VorId'8  Fair, 
medal  for  Bnbber  Insolation. 


CHICAGO    INSULATED    WIRE   CO, 


152-154  LAKE  STR.EET. 


B&re  a^nd  Irvsulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


THE  STAKDAKD  FQK  , 

BIHBBEB  XB{$llX.ATlOlir. 

Sole  Manufacturers  of 


Okonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee  pr..t 
THE  OKONITE  CO.,  Ltd 

""o'olS-  ^ti.  f  ""•8««-        253  Broadway,  Hew  York. 


*""•"■  Wires. 


Geo.T.  Manson,Gin*l8uBL 
W.  H.  Hod^lns,  Secy. 


/tf^«*'*'?v 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

UAWUPACTURERS  OP 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBHARINE  AND  INSIDE  USEi 

TELEPHONE,  TELEORAPH  AND  FIRE  ALARM  CABLBS. 

All  Wires  are  tetted  at  Factor;.  JONESBOBO,  IN  Ok 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Natlonml  Code  Standard. 

CflESCENT  INSULATED  WIRE  AND  CABLE  CO., 

SS^BMtCUY'sJRkEt.  "^"  ^^<^*  ^^  Factory.  TRENTON,  •.  ft 


STANDARD  UNDERGROUND  CABLE  CO. 


322  The  Rooker,v,      Westlnghouse  Bldg., 
Chicago.  Pittsburg. 

Crossley  Bldg.,  San  Francisco. 


56  Uteny  St.,       1225  Batz  Bldg., 
New  York  City.       Philadelphia,  Pa. 
10  Post  Offlcc  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 


DRIVER-HARRIS  WIRE  CO. 

HARRISON  (NEWARK).  N.  J. 
Manufacturers  of  Fine  Sizes  Wire  of  Every  Description. 

Resistance  Wires   a   Specialty. 


Pittsburg 

New  York 

Cbicago 


THE 

PHOENIX 
GLASS  CO. 

Manufactur.rs  of 

Electric  Globes  and  Sbades,  both 
Arc  and  incandescent 

Inner  and  Outer  Qlobes  for  all 
encloaed  arc  systems 

CATALOaUES    SENT   ON    REQUEST 


THERMOPILES  li^^^ila. 

For  Electrolytic  analysis,  charging  storage  batteries, 
&Cd  other coiisCauCi:urrt:DCrequiremeiiCs.    (3  Eaoh. 

WALSH'S    SONS    &    CO.. 
264  \rashLDSton  Street.  Newark,  N.  J. 


AKRO  IM 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

.  AKRON  ELECTRICAL  MFG.  CO., 

N.  r.  Oltlu:  McKay  Eoglieirlot  Co.,  U9  Broadway 


'ACME' coumjTATon^M    I 


J.  J.  EGAN'S 

absolutely 


'ACME"  COimiUTATOR  COMPOUND 


ents  .parking  or  cutting.    One  stick  of 
Acme''  iB  equal  to  one  g&Iion  of  oil  for  lubricating 


J.J.  E{ao  SalaMlg.,  317  Autlo  Ave.,  Tel.  Polk,  1779  Cbtcaio 


Jj»^^.tXlBLE    Co2'«fc 


OUIITUU 

CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Ctelsea,  Mass.,  New  York,  ChlcagD,  San  Fraadico. 


THOUSANDS  IN  USE. 

Motors.  H  h.  p.  to  100  h.  p. 

liynamos,  1  k.  w.  to  75  k.  w. 

BIjbest  Quality.     Reawaablt  PriM. 

THE  HOBART  ELECTRIC  MFG.  CO. 

T30Y,  OHIO. 


EST.VBLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
DrUling. Tapping,  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents.  Selie.  Sonnenthal  it  Co., 
85  Queen  Victoria  Street.  LoDdon,  England 


MAILED    FREE. 

A  valuable  treatise  on 

STORAGE   BATTERIES 

(or 

Private  Lighting  Plants 

together  with  our  catalogu*. 

COLUMBUS  STORAGE  BAHERY  CO., 

COLUMBUS,  OHIO. 

Machado  &  Roller,  New  York. 
Coltz  Engineering  Co.,  Chicago. 


H.  N.  FENNER,  Prasident 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurar 


IMEVU^     EIMOI^AIMD     BLJ-TT    COIVII^AIMY 


MANUFACTURERS  OF 


IVI 


hioory  for   I  mscjlai-ti  rig 


■tri 


li   \A/iro8 


Bri^lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

■rilME     ^A,STIIM<»S    A.     S  ^  K  ^  I  A.  ■_-r -V 


304  PEARL  STREET, 


PROVIDEMCE,  R.  1.,  U,  S.  A. 


^ESTIIN  EleGMeal  Ingtafflent  Co., 


Waverly  Park,  NEWARK,  N.  J 


Weston  Standard 
Portable 
Direct  Reading 


Voltmeters, 

91  ill!  volt  meters, 

Toltammeters, 

AmxneterB, 

Milaminetera, 
Oronnd  Detectors  and 
Circuit  Testers, 
Ofun  tn  e  ter»i , 

Portable  Oalvanometera. 
Our  Portable  Instruments  are  recognized 
as  The  Standard  the  world  over.    The  Stmi- 
Portable    Laboratory    Standards   are    still 
better. 

Our  Station  Voltmeters  and  Ammeters 
areunsurpassed  in  point  of  extreme  accuracy 
and  lowest  consumption  of  energy. 

BERLIN— European  Westoa  Electrical  lOBtrumenC 

Co..  Ritterstra&se  No.  88. 
LONDON— ElUott  Bros,,  Oeotury  Works,  Lewlsham. 
Paris,  Frascb— E.  H.  Cadiot.  l-2RueSt.GeorgC3 
V«ttoaOroandI>etector  And  Circuit  Tett«r.  New  Vork  Offiee— 74  Cortlandt  St. 


b%M/t'%««%%%«A^VM«%^^««,%%%«^^%%«/%%%«%«%^Ai«%%«%V%%%«'%^.«\^« 


HENRY  NEWGARD  &  CO. 

ELECTRICAL  CONSTBUCTIOH 

Power  and  Light  Plants.   Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences.  Fac- 
tory Buildings, School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illlnoi.'f. 
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Largeft 

Single 

Engine 

Ever 

Placed 

On 

Exhibition 


"Big  Reliable"  Engine 


at  the 


St.  Louis  Exposition 


Popularly 


Known 


At 


Exposition 


As 


"Big 


Reliable" 


Allis-Chalmers  5,000  li.  p.  Engine  and  Bullock  3,500  k.  w.  Electric  Qenerator,  which  furnish  current  for  Decorative 

Lighting  of  Exposition  Qrounds  and  Buildlogs. 


From  the  time  (team  was  first  turned  on,  this  Engine  has  worked  perfectly.     It  furnishes  dally,  In  addition 
to  the  lighting  work  at  night,  3,000  h.  p.  to  the  St.  Louis  Transit  Company. 


We  build  smaller  Engines  in  sizes  from  25  b.  p.  upward. 


il.i',i 


III  31,1. 


'  iiii' '  11'  ii  I  ii ''  .11. ii' 


Canadian  representatives,  AIlis'Oialmers-BuilocIc,  Ltd.,  Montreal. 


August  20,  1904 
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TheElectric  StorageBatteryCo. 


MANUFACTURER     OF    THE 


PHILADELPHIA 


Cbloribe  Hccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,   etc. 

PBICB    LtSTS    AND    DKSCniPTIVC    BULLETINS    FORWARDED    UPON    REQUE&T. 


SALES      OFFICES: 


Philadblphia, 

Allegheny  Avt, 

and  19tbSt. 


New  York, 

100  Broadway, 


Boston. 
60  Slate  St. 


CeTPAoo. 
Marquette  Hldg. 


St.  Locib. 
Wttiuwright  Bid?. 


San  Francisco, 
RlaltoKldg. 


Cleveland, 
Citizens  Bldg. 


Canada, 
Canadian  General 

Electric  Co..  Ltd.  Toronto 


Havama,  Cttba, 

G.  F.  Greenwood,  Manager 

34  Empcdrado  St. 


*******************  **<^**^b< 


iC 


CTAD"   INCANDESCENT 
O  I  «n        LAMPS 


{  LONG  LIFE  3f 

-«[  GUARANTEED  CANDLEPOWER,  4 

J  HrGHEST  EFFICIENCY.  J 

^    J 

^     MADB     Br    THE    HOST    SKILLED    'nORKSLEN.  3f 

I  STANDARD  ELECTRICAL  MFG.  | 

t  COMPANY,     :     Niles,  Ohio,  t 


U.KLEIN   &  50N. 

Send  2c  stamp  (or  new  catalofoe  No.  6  of 


KLEIN'S 


For  Bectrleal  WorkBrm 
and  Una  BuUdmrm. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  ril. 


NORTHERN 

Vertical  Motors 

Built  In  a  wide  range  of  alzes  for  opera- 
tion where  a  vertical  shaft  Is  required, 
enaollng  operation  of  machine  without 
the  use  of  oevel  gears,  etc. 

WE  SHOW  A  NORTHERN 
VERTICAL  MOTOR  AS 
APPLIED  TO  A  DEEP 
WELL  PUMP. 

Leaflet  No.  10125  shows  a  novel  appli- 
cation of  the  Northern  Vertical  Motor. 

Meet  us  at  Section  14.  Palace  of 

Electricitj',  World's  Fair,  St.  Louts 

NORTHERN   ELECTRICAL    MFG.    CO, 


Engineers.    Manufacturers 


MADISON,    WIS,,    U.    S.    A. 


CARBONS 

OONSUmERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of' all  kindo  and  for  all  purposes. 


Bushings 


Greatest  efflciencvat  least  cost.  Absolute 
protection  to  wires  drawn  over  conduit 
ends.  Made  of  one  piece  of  sheet  steel 
and  cannot  be  broken.  Enameled  in- 
Bulatton.  No  special  tools  required  to 
attach.  Approved  by  Are  underwriters. 
Write  for  bulletin  1002. 

BOSSERT 

Electric  Construction  Company 

UTICA, 
N.  V. 


Engineering  w 

Complete  and  ehort  coursea.  Thoroughly  equipped 
enelne«rlDg  shops.  Shop  work  from  the  be- 
Cianing.  Short  courees  in  Steam  and  Electrical 
EngluetrlDg.  Expeuses  low.  Accommodfltlons  the 
Itest,  School  all  year.  Stuaente  may  enter  any  time.  ■ 
Correapondence  meiim  nnd  electrical  couraea.  Send 
for  catalogue.  Mention  course  In  which  intereeted. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PUTINUM  SCRAP  PURCHASED. 


BAKER  &OOIVII»ANY,  Inc. 

ARTISANS  IN  PLATINUM 

408*410-4 1 2-4 1 4  N.  J.  R.  R.  AVE.  -  NEWARK,  11.4. 

New  York   OfTlce:    120    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co.,  7 

Akron  Electrical  Mfg  Co 1 

Allen  Company,  L.  B — 

Allls-Chalmers  Company 2 

American  Battery  Co — 

Amer.  Circular  Loom  Co I 

American  Conduit  Co 14 

Amer.  District  Steam  Co 15 

Amer.  Elec.  Fuse  Co 5 

Amer.  Electrical  Heater  Co..— 

Amer.  EL  Telephone  Co. 15 

American  Electrical  Works.. U 
Arnold  Elec  Power  Station 

Co 13 

Automatic  Electric  Co 14 

Babcock  &  Wilcox  Go — 

Bain,  For4e 11 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 13 

Bamett Company, G.  A;  H....20 
Beardslee  Chandelier  Mfg. Co.  10 

Berthold  &  Jennings 17 

Big  Four  Route 17 

BisseUCo-.The  P 12 

Bossert  Electric  Construction 

Co 3 

Brooks,  HaUL 16 

Bryan-Marsh  Co — 

Bryan, Wm.H 13 

Buckeye  Electric  Co — 

Bullock  Elec.  Mfg.  Co 2 

Butterfleld,  J.  F — 

Bylleaby  &  Co..  H.  M 13 

Central  Electric  Co — 

OenL  Slat.  Improvement  Co..  12 

Central  TeL  4  El.  Co — 

Century  Electric  Co — 

Chicago  Die  &  Electric  Co.. .  .— 
Chicago  Edison  Co .•.4,12 


Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..  1 

Chicago  Mica  Co 10 

Columbia  Incaud.  Lamp  Co..— 

Columbia  Mfg.  Co 17 

Columbus  Storage  Bat'ry  Co.  1 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 11 

Cope,  T.  J 17 

Crawfordsville  Electric  Co. .11 

Crescent  Co — 

Crescent  Ins.  Wire  A  Cbl.  Co.  I 
Crocker- Wheeler  Company.. .20 

Crouse-Hinds  Co — 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  &  Mfg.  Company— 

D.  A  W.  Fuse  Company 5 

Dearborn  Drug  &  Chem.Wks.  8 

Diamond  Meter  Company — 

Dielectric  Manufacturing  Co.  10 

Directory  of  Engineers 13 

Dixon  Crucible  Co.,  Joseph..  8 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 19 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.  Company 4 

Edwards  &  Co :..— 

Egan.  J.  J 1 

Electrical  Engineer  Institute.  10 

Electric  Appliance  Co  10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  9 
ErieRy 16 

FariesMfg.  Co 11 

"ForSale"  Advertisements. .12 


Ft.  Wayne  Elec.  Worlis,  Inc.lQ 
Fosloria  Incand.  Lamp  Co. ..— 

Fowler,  John  H 16 

Fowler-Jacobs  Company 16 

Gay  Chemical  Co..  The  R — 

General  Electric  Co 9 

General  EngineeringCo.,The  13 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co — 

Gt.Wesl.Smelt.&  Refining  Co.12 
Green. Fuel  Economizer  Co.. — 
Gregory  Electric  Company.  ..12 

.Hallberg,  J.  H 13 

Haller  Machine  Co 10 

Hart  Mfg.  Co 20 

Hartford    Steam    Boiler   In- 
spection i  Insurance  Co 8 

Hartford  Time  Switch  Co....— 
Hazard  Manufacturing  Co.  ..20 
Highland  Park  College.  ..  3 
Hobart  Elec.  Mfg.  Company.  1 

Hoffman.  G.  W 16 

Holmes  Fibre-Graph.  Co 8 

Holopbane  Glass  Co — 

Holtzer-Cabot  Electric  Co...— 

Hornaday  &  Co..  J.  P 13 

Humphrey.  Henry  H — 

Hunt&Co.,Robt.  W 13 

Illinois  Central  Ry 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co....  1 
India  Rubber  &  Gutta  Percoa 

Insulating  Company 17 

International  Elec.  Meter  Co  12 
International  TeL  Mfg.  Co.. .14 


Jackson,  D.  C.  &  W.  B 13 

Jeffrey  Manufacturing  Co 8 

Jewell  Electrical  Inst.  Co — 

Johns-ManvlUe  Co.,  H.  W — 

Kartavert  Manufacturing  Co.20 
Kellogg  Switchboard  &  Sup- 
ply Company 15, 17 

Kemp,  R.  W 13 

Kester  Elec.  Mfg.  Co 11 

Klein  &  Sons,  Mathias 3 

Kohler  Brothers 13 

Kuhlman  Electric  Co li 

La  Roche  Co.,  F.  A — 

Leather  Preserv.  M.  Corp — 

LeffelA  Co.,  James 8 

Llndsley  Brothers  Company.. 17 
Loud'sSons  Co.,  H.  M 17 

Machado  &  Roller - 

Maltby  Cedar  Company 17 

Manhattan  El.  Supply  Co 8 

Manross,  F.N IJ 

Marinette  Gas  Engine  Co 8 

Matthews  A  Bros.,  W.  N 11 

McLennan  A  Company,  K....10 

Mechanical  Appliance  Co — 

Mica  Insulator  Company — 

Michigan  College  of  Mines  ..- 

M  innesota  Electric  Co 15 

Miscellaneous  Advs 12 

MonoD  Railroad — 

Moon  Mfg.  Co.,  The 14 

Morrison  Lbr.  Co. ,  J.  W — 

Mueller  Company,  William. .16 
Munsell  i  Co.,  Eugene 10 

National  Electric  Co 12 

National  India  Rubber  Co — 

New  England  Butt  Co I 

Newgard  <t  Co.,  Henrj- ;.  1 


New  York  Cent.  Ry 17 

New  York  Ins.  Wire  Co 11 

Northern  Elect'l  Mfg.  Co....  3 

Northern  Pacific  Ry 16 

Norton  Elect'l  InstrumentCo.  — 

Okonite  Co.,  The 1 

Olds  Gasoline  Engine  Works.  8 

Pacific  Coast  Pole  Co 17 

Page&Hill  Co 16 

Paragon  Fan  &  Motor  Co — 

Pardridge  Shade  &  Refl.  Co.  .— 

Pass  A.  Seymour,  Inc — 

Pbelan,  D.  W 16 

Phillips,  Eugene  P U 

Phillips  Insulated  Wire  Co. ..II 

Phoenix  Glass  Co 1 

Phosphor-BronzeS.  Co... 8 

Pignolet,  L.  M 10 

Pittsburgh  L.  S.  Iron  Co....  16 

Plume  &  Atwood  Mfg.  Co -- 

Porter  Cedar  Company 17 

Pratt  Institute ~ 

Relsinger,  Hugo — 

Reynolds  El.  Flasher  Mfg. Co.  12 

Roebling's  Sons  Co. ,  J.  A 30 

Ruebel-Schwedtmann- Wells.. 13 

Safety  Ins.  Wire  &  Cable  Co.  .10 

Sargent  A  Lundy 13 

Schott,  W.  H 13 

Seaman ,  J.  H — 

Seaman  &.  Co..  W.  S 14 

Sears,  Roebuck  &.  Co — 

Simplex  Electrical  Co., The..  1 
Simplex  Elec.  Heating  Co.  ...11 

Speer  Carbon  Co 8 

Sprague  Electric  Company...  5 


Squire  Electric  Co — 

Standard  Elec.  Mfg.  Co 3 

Standard Underg.  Cable  Co....  l 
Standard  Vitrified  ConduitCo]4 
Stanley  Elec.   Mfg.   Co.,  The  6 

Stanley  Instrument  Co 4 

Stanton,  LeRoy  W 13 

State  Univ.  of  Iowa ii 

Sterling  ASon.  W.  C 17 

Sterling  Electrical  Mfg.Co...  — 

Sterling  Varnish  Co.,  The 4 

Stow  Mfg.  Company i 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...20 

Torrey  Cedar  Company 17 

Trumbull  Elec.  Mnfg.  Co 10 

Turner  Brass  Works — 

Union  Electric  Mfg.  Co — 


Valentine- Clark  Co.,  The....  16 
Vulcanized  Fibre  Company. .20 

Wagner  Electric  Mfg.  Co 13 

Walsh's  Sons  A  Company 1 

Warren  Elec.  Mfg.  Co 5 

Wesco  Supply  Co — 

Western  Electric  Company. . .  5 

Western  El.  Supply  Co 13 

Westinghouse      Electric     A 

Manufacturing  Co 18 

Weston  Electrical  Inst.  Co...  1 

WUmerdlng.  C.  H 13 

Wisconsin  Central  Ry 16 

Woolley  Fdy.  A  Mach.  Wks..— 
Worcester  Company,  C  H 16 


Yesbera  Mfg.  Co 

Yost  Electric  Mfg.  Co  . 
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REMEMBER     THE     NAME     AND     BUY     THE    BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING    RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITE  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


"  C  &  H  on  a  controller  means  highest  quality" 


r 


TheC&H 

Rotary 

Press 

Controller 


Gives  any  speed 
desired. 

It  starts  the  press 
gradually  and  gives 
a  steady  motion  at 
all  speeds. 

Perfect  and  imme- 
diate control  from  any 
part  of  press  by  means  of  a  series  of  push  buttons. 


The  Cutler-Hammer  Mfg.  Co. 

MILWAUKEE,  WIS. 


New  York 


Boston  Chicago  Pittsburgf 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlRious  baking  at  IIO"  F. 
vlll  not  make  It  brittle.  Water  repellent.  01!  prtof. 

THE  STERLING  VARNISH  CO.,     -     •      Pittsburg,  Pa. 


TESTINC    WATTMETER 

ACCURATE  TESTS 

in  a  few  minutes,  anywhere,  by  one  man  alone  without  regulation  of 
VOLTAGE,  LOAD  OR  FREQUENCY 

STANLEY  INSTRUMENT  CO. 

GREAT  BARRINGTON,   MASS. 


EDISON    PRIMARY    BATTERIES 


FORMERLY    EDISON    LALANDE 

These  batteries  are  free  from  objection  on  the  score  of  either  polarization 
or  local  action,  and  can  be  conveniently  applied  to  sewing  machine 
motors,  fan  motors,  electric  cauteries,  gas  engine  igniters,  small  electric 
lamps,  and  other  purposes  calling  for  moderate  supplies  of  electrical 
power,  in  addition  to  the  needs  of  telegraphy,  telephony  and  railroad 
semaphore    signals    and    crossing    bells.  Send   for   catalogue    No.    7. 


a£dMm.     EDI8ON    MFC.    CO.,  Factory,  Orange,  N.  4. 


New  York.  83  Chunbera  St. 
Chicago,  304  Wabash  Ave. 
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DIRECT  CURRENT 

MOTORS 


THE  ADAPTATION 

of  our  motors  to  mechan- 
ical drive  is  practically 
universal,  and  their  serv- 
ice is  unequalled. 

Write    for     Bulletin    No.    21014. 


SPRAQUE 

ELECTRIC     COnPANY 


General  Offices: 
S27  West  3«h  Street,  New  York. 


Chicago  Office:  Fisher  Building. 


Direct  Current 

Generators  and  Motors 


Western  Electric  Company 

CHICAGO  NEW  YORK 

And  Other  Large  Cities 

Space  17  Electricity  Building,  Louisiana  Purchase  Exposition 


w 


©crrerv 


Alternator 


A  DOZEN  CITIES 
IN  JAPAN 
^^ARE=^ 
LIGHTED 
FROM  THE 

WARREN 
ALTERNATOR 


lENtipUCMd 

SB.nd\i*ky,  O. 


Allen-Bradley  Electric  Crarve  Corvtrollers 


-Patente  d" 


nanufactured    by    AMERICAN   ELECTRIC  FUSE  CO.,   Chicago 


A  New  Controller.    Positively  No  Sparking.     No  Repairs.     Guaranteed  for  One  Year. 
Three  Months' Free  Trial.     Perfect  Control. 


Front  View— before  starting 


Front  View— all  reelBtance  out 


OUR  GUARANTEE  :     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  hereby  guarantees  to that  It  will  at  any 

time  within  three  months  from  this  date  upon  demand  repay  to  said the  sum  of 

Dollars,  being  the  full  purchase  price  paid  (or  agreed  to  be  paid)  by  said to  the 

American  Electric  Fuse  Company  for  one horsepower  Allen-Bradley  Crane  Controller,  num- 
ber  upon  delivery  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  in  good 

condition,  ordinary  wearand  tear  from  use  excepted,  at  the  office  of  the  American  Electric  Fuse  Company,  Chicago,  Illi- 
nois, together  with  a  written  statement  that  said  controller  has  proved  uosatlsfactory  to  said 

FURTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  it  will  at  any  time  within  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  or-dlnary 

use  of  said  controller,  provided  that  it  Is  a  condition  of  this  guarantee  that  said ' 

hereby  agrees  to  use  ordiLarj'  care  In  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persons,  familiar  with  the  use  of  crane  controllers,  and  further  that  said  controller  will  not  be  wilfully  or 
maliciously  injured  while  in  the  possession  of  said 


"SURVIVAL    OF   THE    FITTEST 


JJ 


THIS  18  THE  FUSE 

ADAPTED  BY 

INTERBOROUGH  RAPID 
TRANSIT  CO. 
OF   NEW   YORK. 


FOR  ENTIRE  FUSE 

EQUIPMENT  OF  THE 

MANHATTAN   ELEVATED 

AND 

SUBWAY  DIVISIONS. 


After  competitive  tests  in  which  the  "D  &  IV"  was  THE    ONLY  FUSE 
capable  of  fulfilling  all  of  the  conditions  imposed  upon  it. 

D.  «c  w.  FUSE  COMPANY,  providence,  r.  i.  '■''^::::i':::::zT''"'''- 


BOSTON.  Petllngell-Andrews  Co. 
CHICAGO.  Central  Electric  Co. 
CIXCISNATI,  Standard  Electric  Co. 


KEW  YORK,  Western  Electric  Co. 
PITTSBURG.  Western  Electric  Co. 
DEXVEK,  Western  Electric  Co. 


AGENCIES: 

SAX  FRA>XISCO,  California  Electrical 

Works. 
KANSAS  CITY.  Western  Electric  Co. 


PHILADELPHIA,  Western  Electric  Co. 
ST.  PAUL.  American  Electric  Co. 
ST.  LOUIS.  Western  Electric  Co. 
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Atlanta.  Ox.  Empire  Building. 
Boston,  Mass.,  Oliver  Building. 
(Jhicaeo.  III..  Monadnock  Block. 
Cincinnali,  O..  No.  61  Pcrin  Building. 
Denver.  Colo..  Hcndric  &  Bollhoff  Mfg.  & 

Supply  Co. 

Rcprcscniative  for  the  Dominion  of  Canada.  The  Canadian  Ge 
"THE  S.  K.  C.  SYSTEM.' 


Los  Angeles.  CaJ.,  Uouelas  Block. 

New  York,  N.  Y..  No.  29  Broadway. 

Philadelphia,  Pa.,  North  American  Building. 

Sl  Louis,  Mo.,  Cenlurj-  Building. 

San  Francisco.  Cal  ,  69-75  Monteomery  St. 

Seaitle.  Wash..  Piont-cr  Building. 


cral  Electric  Co.  of  Toronto, 


Separate  Phase  Regulation. 

In  connection  with  S.  K.  C.  INDUCTOR  ALTERNATORS  and  S.  K.  C. 
REVOLVING  FIELD  TYPE  GENERATORS,  we  recommend  the  use  of 
our  separate  phase  rejiulating  device. 

Tills  device  when  desired,  is  furnished  as  a  part  of  the  generator.  No  ad- 
ditional transformers  or  boosters  are  required  and  the  regulating  head  or  ter- 
minal board  may  be  mounted  on  the  machine  or  on  the  switchboard,  as  desired. 

By  tliis  means  the  voltage  of  one  phase  may  be  varied  irrespective  of  the 
other. 

The  potential  of  one  phase  even  may  be  raised  while  that  of  the  other  is 
lowered  without  any  inconvenience  resulting. 

This  can  be  done  only  on  the  S.  K.  C.  INDUCTOR  and  the  S.  K.  C. 
REVOLVING  FIELD  TYPE  GENERATOR. 

Do  you  realize  the  advantages  derived  from  such  even  regulation? 

Will  you  let  us  send  you  Bulletin  No.  ii2  showing  how  we  do  it? 

The    Stanley    Electric    Manufacturing    Co., 

Pittsfield,  Massachusetts. 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Adjasters,   Cord. 

Cresceni  Co. 

Incandes.  El.  Lt.  Manlp.  Co. 
Adjnaters,  Inc.  Lanipa. 

Inc.  El.  Lt.  Manipulator  Co. 
Ancbora   <Tel.  A  Tol.) 

Matthews  Jt  Brc.  \V.  N. 

Crouse-Hlnds  Co. 
Annanclator«. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co, 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries  and  Jnra. 

Bis^ellCo-.The  F. 

Central  Electric  Co. 

Columbus  Storage  Batterj-  Co. 

Edison  Mfg.  Co. 

Edwards  &.  Company. 

Electric  Appliance  Co. 

Manhattan  Elec  Supply  Co. 

Wciro  Supplv  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells.    Uncsem,   Etc. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 
Ui-lt    DrcMMliiK' 

Dixon  Crucible  Co..  .los. 

Leather  Preserver  Mt^'.  Corp. 
Belt  I  lit;. 

Leather  Preserver  Mfg.  Corp 
Blo\T  Pipes. 

Turner  Brass  Works 
BloYvera. 

Sturtevant  Co.,  B.  F. 
Boiler  Cotnpoondn. 

Dearborn  Drug  A  Chem.  Wks. 
Botlerfl. 

AUis-Chalmers  Company. 

Babcock  A  Wilcox  Co. 
ftoolcB.   Electrical. 

Electrician  Publishintc  Co. 
Booths,  Telephone. 

Reaman  A  Co..  W.  S. 

YesDcra  Mfg.  Co. 
Brackets, 

Faries  Mfg.  Co, 
Brashes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphile  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cnhle   Hancers. 

BlssellCo..  U.  F. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables^ 
Ciftnopies. 

Farlfs  Mfg.  Co. 
Carlions,    Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appliance  Co. 

Eelsineer.  Hugo. 

Sneer  Carbon  Co. 

Wesco  Supply  Co. 

Western  Elec  Supply  Co. 
t'tiNtlnKs. 

Fiirlt;.  Mfg.  Co. 

New  Rngland  Butt  Co. 

Is'atlonal  Electric  co- 
Clinlns. 

JefTrey  Mfg.  Co. 
Chuiidvllern. 

Fark-s  Mfg,  Co. 
( 'I  rt* II 1 1    Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec,  A  Mft.'.  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

La  KocheCo  .  F.  A. 

Union  Electric  Mfg.  Co. 

Western  Electric  Compiiny. 

Westinghouse  El.  A  Mfg.  Co. 
ClUNterH. 

Karles  Mfy.  Co. 
ClutclieM.     IClectrlcal 

nnil    niechanleal. 

Akron  Electrical  Mfg.  Co. 
C<»nl    nnil    Anises    Hond- 

llns   Machinery. 

Jeffrey  Mfg.  Co, 
Collii  and  Maftncts. 

Western  Electric  Co. 


Coloring.  Lump 

Crescent  Co. 

Ciay  Chemical  Co..  The  R. 
Couituntniur  Colli  pound 

Allen  Co.,  L.  B. 

Egan,  J.  J. 

McLennan  A  Co.,  K. 
Comniulutur  Truluic  De- 
vice. 

Akron  Electrical  Mfg.  Co. 
CnndenMurs.  Klef^triv. 

Stanley  Ek-c.  Mfj-'-  Co- 
Condnlt  uiid  Oondnlls. 

American  Circular  Loom  Co. 

American  Conduit  Company 

Central  Electric  Co. 

Electric  Appliance  Co. 

Sprague  Electric  Co. 

Standard  Vitrified  Cond.  Co. 

Wesco  Supply  Co. 

Western  Electrical  SupplyCo. 
CoKf riictors    eltiiI     Elec- 
tric   L.t(£ht  Plants. 

Aliis-Chalmers  Company. 

Bullock  Kl.  Mfg.  Co. 

Crocker-Wheeler  Co, 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

National  Electric  Co. 

Northern  Klectrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  EI.  A  Mfg.  Co. 
Coiitrnllers,  Craii**. 

Amer.  lOlec.  Fuse  C^. 
CroMM-AriiiH,      Pins     and 

nrn«>kelM. 

Berthold  A  .Ifnnlngs. 

Central  KkciTlc  Co. 

Manhattan  IClec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Compaiiy. 

Western  Elec.  Supply  Co. 
Cut-Uutn  niid  Switches. 

RissellCo  ,  The  K. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Ellison  Co. 

Crouse-Hinds  Co- 

Cutler  Elec.  A  Mfg.  Co. 

Eleclric  Appliance  Co. 

It.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Ligiit  Co. 

Hart  Manufacturing  Co. 

La  Roche  Co.,  F.  A. 

Manhattan  Elec  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mftr.  Co. 
nyiiiiitios  and  Motors. 

Akron  Electrical  Mfg.  Co. 

A  Ills-Chalmers  Company. 

BUseli  Co..  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Crawfo"rdsvllle  Electric  Co. 

Crocker-Wheeler  Co. 

Dust  in  Co..  Chas.  E. 

Ft,  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobari  Elec.  Mfg.  Co. 

Holizer-t.'abot  Electric  Co 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Eleclric  Co, 

Stanley  Elec.  Mfg.  Co. 

Slow  Manufacturing  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
C«*t>ni>ttilxerM,    Pael. 

Green  Fuel  Economizer  Co. 
Ellcelric    Hcatlns:  Appl. 

American  Elec.  Heater  Co. 

Slmpkx  Elec.  Heating  Co. 

Western  Electric  Co. 
El**cf  rlc    ItutlTTays. 

Crocker -Wheeler  Co, 

General  Electric  <;o. 

Spra'_'uo  Electric  Co. 

Westinghouse  El.  A  Mft;.  Co. 
Bleefrlcnl  and  Mechan- 
ical  Enirlneers. 

Arnold  Elec.  Power Stafn  Co. 

Baker  A  Co..  W.  E. 

Brvan.  Wm.  H. 

Butterfield.  J,  F. 

Byllesby  A  Co..  H.  M. 

General  Engineering  Co.^Tbe. 


Hall  berg.  J.  H. 

Hornaday,  .1.  P.  A  Co. 

Humphrey,  Henrj-  H. 

Hunt  A  Co.,  Robt.  W 

Jackson,  D.  C.  A  W.  E. 

Kemp.  R.  W. 

Kohler  Brothers. 

Newgard  A  Co.,  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel.  Schwedtman.  Wells. 

Sart;ent  A  Lundy. 

Scholl.  W.  H. 

Squire  Klectric  '"o, 
.     Stanley  Klec.  Mfg.  Co. 

Stanton.  LeRoy  W. 

Wilmerding.  C.  H. 
Electrical    InMtrninentM. 
(Recording  and  Testing.) 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Diamond  Meier  Co. 

Duncan  Elec.  Mfg.  Co. 

Eleclric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

General  lOlectric  Co. 

Generul  Inc.  Arc  Light  Co. 

Jewell  Electrical  Inst.  Co. 

Macbado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Pknolet.  L.  M. 

Stanley  Elec.  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Wesiern  Electric  Co. 

We-stern  Elec  Supplv  Co. 

Wesiirighouse  Kl.  A  Mfg.  Co. 

We^loii  Elecirii-al   Inst.  Co. 
l!^l«-i*i  n*- 1 'III  I  i  lie    >Iti(*ir>' 

Crocker- \VLeeler  Company. 

General  Electric  Co. 
ElevatorH-Cuii  vcj  11  rM. 

Jeffrey  Slfg.  Co. 
b^uifiuvM,  titim  uiiU  (lUao- 

llue. 

AlUs-Chalrners  Compiiny. 

MarinetLti  Gas  Euglue  Cu. 

Olds  Gasoline  Engiue  Works. 

Woolley  Fdy.  A  Mach.  Wks. 
li^iitrinoM.    Steum. 

AlUs-Chalmers  Company. 

Dustin  Co.,  Chas.  E. 

Sturievant  Co.,  B.  F. 
I'^iiiiM    mid    Knit    Motors^ 

Central  Eleclric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co, 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Flies. 

Barnett  Co.,  G.  A  H. 
FittinffB. 

Farie^  Mfg.  Co. 
Fixtures.  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 
Finn  hers. 

Bis.sell  Co..  The  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
FuHes  and   Pnse  IVIre. 

Amer,  Elec.  Fuset'o. 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Central  Tel.  A.  El.  Co 

Chicago  Die  A  Electric  Co, 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

.lohns-ManvilleCo.,  H.  W. 

Manhattan  Elec  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
GInheM.    Iteflcctorii    and 

Shades. 

Fostoria  Incan.  Lamp  Co, 

Haller  Machine  Co. 

Holophanc  Glass  Co. 

Pardridgf  Shade  A  ReS.  Co. 

Phi"enlx  Glass  Co, 

Wesco  Supply  Co, 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co..  Jos. 


For 


Holmes  Flbre-Graphlte  Co 


Heating    (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heatlug    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co..  B.  F. 
Uoldern.   Inc.   I^amps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Innpection  &  InNurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insnlntlng  Mncblnery- 

New  England  Butt  Co. 
Insuiutors  and  Insulat- 

Intr    itlnterlals. 

Akron  Electrical  Mfg.  Co. 

American    Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Jobns-Manville  Co,,  H,  W. 

Kartavert  M  fg,  Co. 

Manhattan  lOlec.  Supply  Co. 

Mica  Insiilaror  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  l-Hectrical  Co. 

Standard  Underground  C.  Co. 

Standard  Viiritled  Cond.  Co. 

SieiiluK  Varnish  Co. 

Vuiciinized  Fibre  Co. 

Wesro  Supply  Co. 

Western  Electric  Co. 

Western  lUect.  Supply  Co. 

We.stiMghonse  EI.  A  Mfg.  Co. 
•Ill  uvi  it>ii    Boy  CM. 

Bossen  IHect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lniii|iM.  Arc. 

Bissell  Co.,  The  F. 

Central  l-Uectric  Co. 

Fi.  Wayne  Elec  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  LI.  Co. 

Gregory  Electric  Co. 

Manliaiian   Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co, 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg:  Co. 
LiU til pH.    Incandescent. 

Bissell  Co.,  The  F- 

Bryan-Marsh  Comjiany. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co.    ■ 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elecl  Mfg  Co 

Sterling  Electrical  Mfg.  Co. 

Wesco  SupplyCo. 

Western  Electric  Co. 

Wesiern  Elec.  Supply  Co, 
LnniiiH.      Incan  dencent—* 

RejilncerH  «£  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Letters,    3Ietal. 

Haller  Machine  Co. 
Lightning   Arresters. 

Central  Electric  Co. 

Electric  Apjdiance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  IClectric  Co. 

Manhiittan  Elec.  Supply  Co. 

Minnesota  l.lectrici  o. 

sianley  V.\ei\  Mfg.  Co. 

Western  Electric  Co. 
LIncnteii'H   Climbers. 

Klein  A  Sons,  Mathlas. 
Magnet   "Wlren. 

(See  Wires  and  Cables.) 
Mcclinnlcnl    Draft. 

Sturtevant  Co.,  B.  F. 
Mien. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

MtinscU  A  Co..  Eugene. 
Mlnitiir  Aiifinrntns.Rlec^ 

AlMs-Chalmers  Company. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

.TeffrevMfe.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg,  Co. 
Motors.    (See  Dynamos  and 

Motors.) 


Nippers  and    Pliers. 

Klein  A  Sons,  Mathlas. 

Nozzles. 

Faries  Mfg.  Co. 

Paints. 

Dielectric  Mfg.  Co. 

Patent    Attorneys. 

Bain,  Foree, 

PhONplior    Broil 9!e. 

Phosphor  Bronze  Sm.  Co.  Ltd. 

Platinam.     AVi  rr-     and 
Sheet. 

Baker  A  Company  Inc. 

Poles  and  Ties. 

Berthold  A  Jennlnga. 
Brooks,  Hall  L. 
Columbia  Mfg.  O), 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsiey  Bros,  Co. 
Louds  Sons  Co..  H.  M. 
Mallby  Cedar  Co. 
Jlorrisoii  Lbr.  Co.,  J.  W. 
Mueller  Company,  William. 
Pacilic  Coast  Pole  Co. 
Page  A  mil  Company. 
Phelan.  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co, 
Valentine-Clark  Co.,  The. 
Worcester  Co.,  C.  II. 

Polish    (Metnli. 

Allen  Co.,  Inc..  L.  B. 
Hoffman,  Geo.  W. 

Portables. 

Faries  ilfg.  Co. 

Power    Trim  Mill  1  MM  Ion 
Mncliliiery. 

Jeffrey  M  fg.  Co. 
Rail   JointN. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiiiers. 

Gt.  West  Smelt.  A  Reflning  Co 
Re-AVlndiiig — Iteiialrs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rlie<»HtntM. 

Culler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Rods.  Conduit. 

Cope.  T.  J, 
Safes. 

Sears.  Roebuck  A  i 'o. 
Schools  and    Colleges. 

Electrical  Eni;ineer  Inst. 

Highland  Park  College 

Michigan  College  of  Mines. 

Prali  Ins^tnle. 

Slate  Uifu'.  of  Iowa, 
Second-Hand    Mach'y. 

Bissell  Co  .  The  F. 

Cent.  Stat.  Improvement  Co, 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades,  Lamx>. 

Faries  Mfg.  Co. 

Sheet    Brass    Jk   Copper. 

Plume  A  Atwood  Mfg,  Co. 

Slcrns.   Electric. 

Haller  Machine  Co. 

Sockets  A   Receptacles. 

Pass  A  Seymour. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks.    Salts 
and    Paste. 

Allen  Co..  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg,  Co. 
Western  Electric  Co, 

Sneak  I  nc:    Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
Rlectric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Wester    Elec.  Supply  Co, 

t^pecialtieH.   Blertricat 
Mfrs.  and   Designers. 

■  I  lU  ;:  Mi^itae  G). 

(See 


i*^g:e 


Speed    Indicators. 

Weston  Electrical  Inst.  Co. 

Storage    Batteries. 

American  Battery  Co. 
Electric  Storage  Batterv  Co, 
Gould  Storage  Battery  Co. 

Sapplies.    General  Elec. 

Bissell  Co..  The  F. 
Celitral  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Ivlect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Ele«irlc  Co. 
Western  Elect.  Supply  Co, 

Switchboards. 

Bissell  Co.,  The  F. 

Crouse-Hlnds  (Do. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Sn-ltch- 
lionrds. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Central  Tel.  A  EI.  Co. 
Holtzer-Cabot  E.ec.  Co. 
International  TeL  Mfg.Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfs,  Co..  The. 
Stromberg-CarlsonTel.  M.Co. 
Wesco  Supply  Co. 
\Vestern  Electric  Co. 
Western  Elec.  Supply  Co. 

Time   Switches. 

Bissell  Co  ,  The  F. 
Hartford  Time  switch  Co. 

Tools. 

Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 

Trnnnroriners. 

Central  Electric  Co. 
Crawford-sville  Electric  Co. 
Crocker-Wheeler  Co, 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co, 
National  Electric  Co. 
Stanley  Elec.  Mfg  Co. 
\Vagner  Electric  Mfg.  Co. 
We.'ico  Supply  Co. 
Wcbtern  Electric  Co. 
Weslsrn  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co, 

Trucks.  Electrlo   Car. 

General  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Turbines.    Stenm. 

Allis-Chalmers  Co. 
General  Klectric  Co. 
W-estlnghouse  El,  A  Mfg.  Co 

Turbine    Water  Wlieels 

Leffel  ACo.,  Jas. 

Varnishes. 

Dielectric  Mfg.  Co. 
Sterling  Varnish  Co. 

Vulcanised  Fibr«. 

Vulcanized  Fibre  (!:o. 

Wires  A  Cables— Uaff- 
net   Wires. 

American  Electrical  Works. 
llissellCo.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescentlns.Wire  A  Cble  .  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Eleclric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rnb.  A  Ins,  Wire  Co 
India  Rubber  A  Guttapercha 

Insulalinc  Co. 
Kellogt;  Switch.  A  Sup.  Co. 
Manhattan  Elec.  SupplyCo, 
National  India  RublJer  Co 
New  York  Insulated  WlreCc. 
OknniteCo.,The. 
Phillips.  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebllng's  Sons  Co..  .f.  A. 
Safety  Ins.  Wire  A  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Klectric  Company. 
Western  Elec.  Supply  Co. 
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AB  ARC  LAIWS 

FOR  ALL  CIRCUITS 


SPECIAL 

featur.es 

Accessibility  of  Mechanism, 

Ease  of  Removing  Inner 
and  Outer  Globe, 

Ease  of  Trimming, 

Weatherproof  Construction, 

Stamped  Copper  Cases  and 
Simplicity  of  Mechanism. 


AQBNCIBS 

Doubleday-Hin Electric  Co.,  Pittsburg,  Pa. 

Electric  Appliance  Co.,  Chicago,  III. 

The  Wesco  Supply  Co.,  St.  Louis,  Mo. 

H.  C.  Roberts  Electric  Supply  Co.,  Philadelphia,  Pa. 

Pettlngell-Andrews  Co.,  Boston,  Mass. 

Cla.  Beabow-Duttoa,  S.  A.,  City  of  Mexico,  Mex. 

Geo.  p.  Roba,  Milwaukee,  Wis. 


THERE    IS 

A  greater  number  of 
Adams- Bagnall  Constant 
Direct  Current  Series 
Enclosed  Arc  Lamps  used 
for  street  lighting  through- 
out the  United  States, 
Canada  and  Mexico  than  all 
other  makes  of  this  type  of 
lamp  combined. 

SEND  FOR  CATALOQUE 


AOBNCIES 

B-R  Electric  Co.,  Kansas  City.  Mo. 
A.  J.  MIchell,  Atlanta,  Oa. 
Interstate  Electric  Co. ,  New  Orleans,  La. 
Post-aiover  Electric  Co.,  Cincinnati,  O. 
Mlller-Seldon  Electric  Co.,  Detroit,  MIcb. 
W.  a.  Nagel  Electric  Co.,  Toledo,  Ohio. 
R.  E.  T.  Priagle  Co.,  Ltd.,  Montreal  Que. 


THE   ADAMS  -  BAGINALL   ELECTRIC    CO. 


cfe 


^ 


New  York  Office:  136  Liberty  St. 


CLEVELAND,  OHIO 


Chicago  Office:  303  Dearborn  St. 
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BOILER  WATERS  CORRECTED 

to  remove  and  prevent  scale  and  to  stop  corrosion.     DEARBORN  TREATMENT  does  the  work.    Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


rrr 


OHEIVIICAl.    \A/ORKS. 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


Telephone:  Harrison  3930  and  3931. 


Dixon's  Makes  the  tightest  joints  that 

G«    .^        0"-*-^  remain   free    from  rust  and 

_~"P"**C    fipe  come  apart  easily  at  any  time. 

Joint    Compound  Wnte  for  Booklet  I25Dand  a  sample. 

JOSKrH    IllXUN    CRLCIBI.K   CO.  JF.KSEV    CITY.  N    J 


BUY  YOUR  BOOKS 

rBOU  THB 

ElieUleltn  Pub.  Co.,  B 1 0  Mirquttt*  Bl<|.,  ClilM|«. 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Manliattafl  Electrical  Snily  Co. 

CHICAGO: 
188  Fifth  Ave. 


NEW  YORK: 
32  Cortlandt  St. 


^m  When  gasoline  is  used  for  fuel 

^  it  can  be   pumped   up  only  as 

fast  as  it  is  used.  Perfect  mechanical 
appliances  make  for  absolute  safety  and 
economy. 


s 


Cas  and 

Gasoline 
Engines 


STATIONARY  ENGINES 
PORTABLE  ENGINES   - 


2  to  100  H.  P. 
8  to     18   H.  P. 


AVc  have  a  new  catalog 


tally  describing  and  illustrating  our  line,  which  will 
be  sent  on  request. 

OLDS  GASOLINE  ENGINE  WORKS. 

252  R-iver  Street.,  -  La.nslng,  Mich. 


c"r'a%"e  carbon  BRUSHES 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    •    St.  Marys,  Pa. 


ARE  YOU  LOOKINQ  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  04S0LINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan- American  Exposition. 

It  win  produce  as  good  a  com- 
mercial light  as  tbat  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economicaland  Reliable 
Send  for  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

""  CtllCAOO  nBIOHTS,  ILL. 

AGENCIES  : 
Keystont;  Engineering  Co.,  Farmer's  Bank  Bldg.,  Pittsburg.  Pa- 
Strong,  CarlUlc  4  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co.,  149  Broadway,  N.  V. 

C.  H.  Seldenglanz.,  52  When  Bldg.,  Indianapolis,  Ind. 


The  Electrician  Publishing  Cc,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


JEFFREY 


Elevating.    Conveying.    Power    Transmission,    Screening.    Crushing    Dredging. 
Rocl<  and    Coal    Drilling,    Coal    Cutting,    Hauling    and    Washing    Machinery. 

OUK   CATALOGUE.';   ARE   TOURS    fOH   TRE   ASKING. 

TheJEFFREY  M  AN  UFACTU  Rl  NG  CO.,  Columbus,  O,,  U.S.  A. 


REG.TRADE MARKS   Jhe  Rhosphor  Bronz E  SmeltingCo.Qmited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

J^/„jA/"->J^>6ur-  — DELTA   METAL 

'X\  CASTINGS,  STAMPINGS  and  FORCINGS 

"^■"^    "*""  !  ORIGINAL  AND  Sole  Makers  IN  THE   U.S. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  Harquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so , 


FIBRE-rMPHIJEl 

COMMUTATOR  i 

I      BRUSH        il 

m 


^tVV-VMe,?,\tK\\HC      \/ 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  Bniih. 
Being  90  percent,  pure  graphite,  It  Ineurci  low 
teBlBtaace,lio  sparking  under  a  varying  loadf  and 
longer  wear.  TLerc  ia  no  greasing  required. 
The  Fibre-Graphite  ia  therefore  the  most  ecoo 
DomIc  brush  oa  the  market.     Send  for  price  Hat. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5155  Wakefield  St.,  Germanlown,  PmUDELPnU. 


SAMSON  TURBINE 

The  EASE  and  QUICKNESS  with  which  the  gates  on  the  SAMSON 
are  operated  make  that  turbine  especially  desirable  for  use  where  the 
SPEED  of  the  turbine  is  to  be  controlled  by  a  GOVERNOR.  CLOSE 
REGULATION  is  assured. 

WRITE  DEPT.  D  FOR  CATALOG 

JAMES  LEFFEL  &  CO. 

SPRINGFIELD,  OHIO  U.  8.  A. 
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THE  MONTH  OF  SEPTEMBER  1004 


will    be   a    memorable   one   in    electrical   circles. 


The  International  Electrical  Congress, 

Tlie  American  Institute  of  Electrical 
Engineers. 

The  National  Electrical  Contractors' 
Association. 


The  Northwestern  Electrical  Association. 

The  International  Association  of  Municipal 
Electricians, 

The  American  Electrochemical  Society, 

The  American  Electrotherapeutic  Associa- 
tion. 


will  all  meet  in  St.  Louis  during  the  week  beginning  September  I2th.  The  Independent 
Telephone  Association  of  the  U.  S.  will  be  held  in  St.  Louis  beginning  September  21. 
A  number  of  State  conventions  will  also  be  held  during  the  month. 

The  September  issues  of  the  WESTERN  ELECTRICIAN,  therefore,  will  prove 
unusually  interesting  to  everyone  in  any  way  connected  with  the  trade. 

Advertisers  will  find  these  numbers  well  worthy  of  extra  space,  and  it  will  pay  those 
not  regularly  represented  to  begin  a  standing  card  now. 
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M 


Weneial&lectuc^cmpanj/ 


RHEOSTATS 


The  General  Electric  Company 
can  furnish  Rheostats  to  meet 
every  condition  of  service. 


Field  RheosUt  Front  . 
Connected. 


Universal  Motor  Starting 
Rheostat. 


Write  for  further  information. 

General  Office:  SCHENECTADY,  N.  Y. 

Chicago  Office:  Monadnock  Block.  Sales  offices  in  all  large  cities. 
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HAVE     YOU      SEEN 

OUR    NEW 

PRICE     LIST 


ON 


PORCELAIN 

KNOBS  TUBES  CLEATS 

Don't    Overlook    It 

ELECTRIC  APPLIANCE  COMPANY 

CHICAGO       AND       SAN    FRANCISCO 


NA/.    D.    PAIIMX. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proofing,  black  paint.  An  elastic  anti-rust  coat- 
inf.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  for  "Data  oa  Insulating  Materlalf.*' 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


BEARD5LEE  CHANDELIER  MFC  CO. ''^'mV^: 

GAS  &  ELECTRIC    FIXTURES  -nxHc  TRADE. 


WANTED 


Tou  Who  Mrs  Troublmd  with  Sparking  and  Cutting  of  Commufalora  tu  Uaa 


The  only  article  that  will  PREVENT  SPABKINO. 
Will  keep  the  t-ora mutator  In  good  condition  and 
FBEVtNT  CUTTING. 


BO  Ctm.  pBF  Stick,    SBmOO  per  DoMmnm 

For  Sale  by  all  Supply  Houses,  or 


Abaoiutmly  will  Not  Cum 
Tho  Brumhmm  •  «  . 

It  will  pat  that  high  gloss  on  the  commutator  70a 
have  so  long  sought  after. 

K.  MoLENMAN  &  CO., 

Sole  Manufacturers, 


FREE,  Smmplm  Stick,      Room  Ul  Inter  Ocean  Bldg.,  130  Dearborn  St ,     CHICAGO,  ILL. 


Standard  finish,  nickel   plated  or  piijislicd  brass, 


/\/\/\/\/\/\/V\/\/\ 


ANEW 
PENDANT 
SWITCH. 

We  now  have  ready  for 
delivery   in  any  quantity 
our    NEW    PENDANT 
SWITCH.     The   follow- 
ing are  some  of  its  note- 
worthy features: 
CHEAP, 
DURABLE, 
EFFICtENT. 
Has   only   one  button  to 
operate.   Neat  in  appear- 
ance. 

Guaranteed  to  operate 
successfully  at  its  rated 
capacity  (lo-ampere,  125  , 
volts)  10,000  times  without 
injury.  Any  switch  fail- 
ing to  come  up  to  this 
standard  will  be  replaced 
free  of  charge. 

The  switcli  is  a  lo-am- 
pere  snap  switcli  of  a 
special  design,  positive  in 
action,    easy   to    operate. 

Made  in  one   si/e  only 


IT  WILL  PAY  YOU  TO  LOOK  INTO  THIS  SWITCH. 


S/V\/ 


THE 

ITRUHBEL  ELECTRIC  ffft 

PLAINYILLE,  CONN. 


Manufacturers  of  El.ctrical  SuppHet. 


New  York  Office.  136  Liberty  SI. 


v\/v 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 
all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  UEPT., 

General  Electric  CompaDy,  Harrison,  N.  J. 


VOLT  -  AMMETERS, 

POCKET  SIZE, 

For  Testing  Batteries  and  Batter; 
Circuits,  Locating  Faults, 
Grounds,  etc. 

EELIABLE.       ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

;a-80  CortlMdt  St.  NEW  YORK.  N.  T. 


cbaoce  to  riie  la  jmt 
aa  olhrrv.  Writ«  for  onr  free  Ulustraud 
.  .,  C«D  I  Become  An  Electrlial  EoKinoer?" 
Wo  IcJich  bv  mull,  Eleclrlcal  KagineeHoB;,  Me- 
chsnlcul  EnRlneerln^,  SUsm  Eneineeriog,  Mectuii- 
icnl  Drawing,  Electric  LiEhtine,  Electric  Railwsjii, 
ELECTRICAL  ENGINEER  INSTITUTE,  Depl. 
K  ".Vs  West  23rd  SI-,  New  York. 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  GO. 

NBW  YORK  and  CHICAaO 


INSULATION  That  IS 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth  and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


WE  PUT  THE  MICA-POOL  OUT  OP  BUSINESS. 


CHICAGO  MICA  CO . 


VALPARAISO,  IND. 


andMICABOND. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELEGTRIGAL  SERVIGE. 
IVI.     B.    AI.JS-niM    &    oo., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  HTSIJIiATED  WIRE  &  CABLE  CO., 

WORKS:  ■•yonne,  N.J.  114-lie  LIBERTY  STREET,  H.  Y. 


m  fULTOm  MTMEET 


OHIOAOO 


For  Signs,    Letters,    Flashers,   Dimmers,  Timeswitches, 
Lamps,   Rubberrings  and  anything  pertaining  to  Signs, 

WRITE  TO 

HALLER  MACHINE  COMPANY 

DetlflTiiers  and  Muiufacturers,  of  Sheetmetal,  Electric  and  Machinery  Spedaltlea 


August  JO,   1904 


WESTERN    ELECTRICIAN 


FHAHX  N.  PHILLIPS.  Pukbidcnt. 
C.  H.WAQCNSCrL,  TREAauREii. 


EUOENC  r.  PHILLIPS, 

GCNCHAL  MaNAOKR. 


C.  ROWLAND  PHILLIPS,  Vicc-Pnia. 
C.  n.  NCHlNQTOrt,  Jr..  SCO. 


AMERICAN  ELECTRICAL  WORKS, 

PBOTIDEKCE,  B.  1. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGKOUND  USE. 

New  yoBK  Store.  W.  J.  Watson.  26  Cortlandt  St. 
Ghicaoo  Store,  F.  E.  Donohoe,  82  Lake  &t. 

MoNTRHAl.  Branch,  Eugene  F.  PhtUipa'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


CONTINUOUS  RAIL  JOINT  CO.  OF  aW. 

Gbnebal  Offices:    Century  Building 

NEWARK,  N.  J. 
OVER  20,000  MILES  IN   USE 

Highest  Award  at  Paris  Exposition,  1900,  Buffalo.  1901 


FIVE  YEARS  ACO 


WE  SAID: 


"STOMBAUGH  GUY  ANCHORS 

NEVER  PULL  UP," 

And  we  know  of  nonethathave.  Simply  screwthem  in— that's  all. 


W.  N.  MATTHEWS  &  BRO. 

Olmtrlbutars 
603  OARLETON  BUILDING  ST.  LOUIS 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF     DITCIilTC 
U.  S.  &  FOREIGN  m  I  Lll  I  U 

FOrIe  bain,  1652-3  Monadnock  BIk.,  CHICAGO 


,  ''MANROSS'\ 
HAIR  SPRINGS 


Electric  Heating  Apparatus 

•  END  ron  B2-PAaC  cataloquc. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  ind. 


I  ADJUST    YOUR    LIGHT  I 


by  means 

of  our 

Wall,  Desk,  Floor  or 
Ceiling  Adjustable  Fixtures 

TO  ANY  DESIRED  POSITION  INSTANTLY. 

Many  shapes  and  styles — plain  and  ornamental— for  shop, 
factory,  store,  office,  residence — in  fact,  wherever  the  incan- 
descent lamp  is  used. 

Catalog  mailed  upon  request. 

I  DECATUR,     ILL. 

3fTTfTTfnTTnffTITTffTTTTTTT!TinnTTnTTTrff!T!f!TUT!!fff!TUnnfHTIfHnMf?1ITTIfTI'ff!?TTTfnnnK 


THE  STATE  UNIVERSITY  OF  IOWA 

8OHOOI.  OF  APPLIED  SCIENOE,  Iowa  City.  Iowa 

Foar  year  courseB  of  the  highest  grade  in 
Civil 

Municipal 
Sanitary 
Electrical 
Mechanical 
Mining 


E 


NCINEERING 

Numerous  short  practical  courees. 
Special  pourses  Id  technical  chemis- 
try, bacteriology,  etc.  Adequate 
equipment  in  shops  and  labora" 
tories.    W  aterpower. 


TJniveraity  environment.    Expenses  low. 

Address  C.  E.  MacLEAN,  President 


KESTER 

SELF  FLUXINQ  SOLDEI 

I   A  Tube  of  Solder  Filled  with  Elm. 
Requires  no  Acid. 

SAVES-LtBOR-TIHE-MONEV. 

FLUX- 


iJJJQL 


♦    LLA  A  \)  U'  -'  .TTTXXJ 


ACTUAL    Size 


Send  for  Free  Samples. 

L.  F.  Mahler  Co..  R.  lOOS  Chemical  BIdg.. 

St.  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'Q   CO., 

4B  N.  UNION   STREET,       CHICAGO,   ILL 


Crimshaw  Ravon  White  Core  Rayen  Black  Core 

ALL  OUR  WIRES  pass  Inspectlonand  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapesand  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


flAIN  OPPICE : 
114.  116  &  118  Liberty  St..  New  York. 


BRANCHBS:],,2CH'CA™=3,. 


BOSTON ! 
''  OtU  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatoprool  Wire. 

Slow  -  Burning  Weatoprool 

and  Meal  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  L 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

S^K.W.toSOOK.  W. 

This  transformer  represents  the  latest  improve- 
ments in  transformer  construction;  made  in 
three  tj'pes;  raulti-coU  construction;  ventilated 
cores;  built  for  all  commercial  voltages  and  fre- 
quencies; hlelter  efflcienclee  together  'wltii 
lairer  temperatares  thaa  have  hereto- 
fore been  attained  are  eaaranteed. 

Catalogue  jusl  Issued  explains  details. 

Manufactured  by 

Crawfordsville  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,       U.S.A. 
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■WAKTED,  FOB  SAIiE    and 

similar  WAXI  COliCKN  advertise- 
mints  ijo  -words  or  /ess),  S^  Jo  on 
insertion :  additional  zvords  jc  each. 
POSITION  'WANTED  adrertise- 
ments  [JO  zvords  or  less),  Si. 00  an  in- 
sertion; additional  ivords  2c  each. 

POSITION  WANTED. 

Who  can  use  st-rvicfS  of  man  age  31,  speaki  g 
English  ami  Gerroao.  Industrious.  10  years' 
practical  experience  as  all-around  electrician 
on  slectrlcal  apparatus  In  I).  C  plants  "i  Com- 
pfienl  tncchanK-  on  dynamos.  niotiTS.  wltid 
armatures,  wiring,  {ire  lamps,  telephones,  etc 
Student  I  nternaliooal  Cor.  School.  Have  pood 
references.  Don't  want  job  If  services  prove 
unsatisfactory.  Address  M.  SCUMIDT.  288 
Itelden  Ave..  Chlcajio,  III. 


POSITION  WANTED. 

Ity  a  man  experienced  In  eeniral  station  man- 
agement  and  operation.  Address  KOX  387,  care 
Western  K'ectrlclan,  510  Marquette  Bldi;.,  Chi- 
cago. III. 


WANTED. 

Head  enelneer  in  electrlc-Ilght  and  power  sta- 
tion of  500  U.  P.  steam  capaciry  and  200  11.  P. 
water  power.  City  of  13.000  Inhabitants  In 
Southern  WlHCOnsln.  Address  BOX  336,  case  of 
.  Western  Electrician.  610  Marqnette  Bldg.,  Chi- 
cago. 


WANTED. 

Youns  man.  correspondence  student  pre- 
ferred, to  lire,  run  and  operaiea  1,500-liEht  A.C- 
plant  in  small  town  In  Colorado.  *50.0n.  .iVlso 
engineer  as  above  for  third  watch  of  eight  hours 
m  6. 000. light  plant.  *50.00.  Address  BOX  119, 
Grand  Island,  Neb. 


FOR  SALE. 

A  bargain;  I.  T.  H.  30-llght9.6  Amp.  Series 
open  arc  machine,  with  wall  controller  and  am- 
meter complete,  good  running  order. 

Twenty-two  9.6  Amp.  double  carbon  open  arc 
lamps  with  glass,  hoods  and  spreader  complete, 
good  order.  Several  additional  lamps,  both 
single  and  double,  can  be  put  In  good  order  or 
parts  used  for  repairs.  A  lot  of  esiia  globes  and 
T^artsand  a  supply  of  carbons  will  be  Included 
if  taken  as  a  whole. 

Two  30-K.  W.  Edison  Bipolar  125-toU  D.  C. 
generators  in  fine  running  order.    Reason  for 
selling,  have  put  In  larger  machinery. 
CARROLL  ELECTRIC  LIGHT  &  POWER  COMPANY, 

Carroll,  Iowa. 


We  are  in  position  to  sell  elec- 
tric-light plants  with  good  fran- 
chise and  contract  and  on  good 
paying  basis.  None  too  small, 
none  too  large.     Address, 

J.  S.  MAURER  &  CQ. 

804  Monadnock  Bldg.,  Chicago,  III. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET.  CHICAGO. 


FOR  SALE. 

ALTERNATORS. 

I'360  K.  W.  Qeneril  Electric  3-phuc. 

1-120     •'  " 

1-75        **        WeltlD2hou5«  2-phaae, 

250-VOLT  GENERATORS. 

I-2S0  K.  W.  Western  Electric  M.  P. 
1-200      ••       Eddy  M.  P. 

125-VOLT  GENERATORS. 

1-I2S  K.  W.  Western  Electric  M.  P. 


@ 


Immediate  shipment. 


ELECTRIC  CO? 

J4-62  5.CLINTON  5T.  CHICAGO 


Practical  Running  of  Dynamos. 

A  lltti*  booklet  OD  tha  cart  and  tht  loeaOnx 
ind  remedylDg  ot  trouble«  In  djnuunoi  aaa 
noton. 

Cfttalogue  of  mechanical  and  eleotrleal  books 
Ire«. 

ELECTRICIAN  PUBLISHINQ  COMPANY, 

MO  Marquette  Bldg.,  Chleaco. 


WE  PAY 


highest  market  prices  for  scrap  copper,  brass 
and   platinum,  also  Incandescent  lamp  bases, 


etc.    You  can  make 


BIG  MONEY 

in  scrap  of  this  kind.  Save  it  and  send  It  to  the 
Great  Western  Smelting  and  Reflolnff  Co., 
Chicago,  headquarters 

FOR  SCRAP 
COPPER 


YOST  SPECIALTIES. 

Sockets,  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjustersm 

CmiaioouB  for 
tho  mmking, 

THE  YOST  ELECTRIC  MF6.  CO. 

TOLEDO,  OHIO. 


HE 


Secured     quickly    through    Western 
Electrician  "Help  Wanted"  ads. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 

Satlsfactery  inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Heaithful  Gommunities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLfY  R.  R. 

For  full  information  and  descrlptlTO  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  111. 


BEST  IN  THE  WORLD 

Write  for  full  particulars 
Reynolds  Elec.  Flash»  Mfg.  Co. 

221  Fifth  Ave.,  Chicago. 


B  O  I  1.  E  RS. 

One  42-in.  x  15  ft.  9-tn.,  250  H.  P.  Wonhington  Water  Tube. 
One  60-ln.  x  16  ft.,  John  Mohr  Return  Tubular  boiler. 
One  54-in.  x  16  ft.,  John  Mohr  Return  Tubular  boiler. 
One  54-tn.  s  16  ft.,  Ccvlne  Tubular  boiler. 

EIMOIIMES. 

?ne600  H.  P..  21  X  36  s  30.  Williams  Tandem  Horizontal  Compound,  140  R.  P.  M. 
wo  600  H.  P.,  20  X  30  X  24.  Porter-Allen  Tandem  Comiioiiid.  200  K  P.  M. 
one  2S0  H.  P.,  12  X  24  X  18  Williams  Tandem  Compound.  250  R.  P.  M. 
Two  100  H.  P.,  13  X  12,  Dick  J:  Church,  High  Speed  Aulomallc. 
PARTIAL    LIST   ONLY. 
Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnocic  Biocl(,  Cliicago 


WEATHERPROOF     WIRE 

■'ONE  OF  OUR  61  VARIETIE.S." 

Large  Quantities  Carried  Regularly  in  Toledo  Stock 

We  also  carry  large  stocks  of  other  wire-i  for  both  lighting  and  telephone  work. 
Write  for  Bullclln  W  6. 

OUR  BULL  FROC  FLAMEPROOF  WIRE 

for  telephone  switchboard  work  positively  will  not  carry  tlame. 

The  F.  Bissell,  Cor^any 

Manufacturers  and  Jobbers  of 
ELECTRICAL     GOODS 

226-228-230  HURON  STREET 

TOLEDO.O- 


National 
Electric  Company 

builders  of  high-grade  Electrical  Macjiinery  for 
LIOHTINQ,  POWER  and  RAILWAY  SERVICE 


500  K.  W.  Engine  Type  Alternator  Frame. 
General  Sales  Offices  and  Works  :    MILWAUKGB 


NEW  YORK:  I3S  Broadway 
CHICAOO:  Old  Colony  Building 
PnlLADELPHIA:  IS09  Land  Title  Bldg. 


PITTSBURQ:  Oellatly  &  Co. 
CHARLESTON,  W.  VA.:  A|[new  Electric  Co. 
SEATTLE  &  IKIIbourne& 

SAN  FRANCISCO  |  Clark  Co. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  AM  Kinds 

Corrrsponufnrn    Solici'Prt 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NICHT. 


FIRST-CLASS    EQUIPMENT    THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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'ARNOLD  ELECTRIC! 
POWER  STATION  Co. 

Enpineers,  Constructors  for  Complete 
Electric  Plants,     Results  Guaranteed. 
SUITE  1539,  MARQUETTB  BLDQ..    CHICAGO,  t 
NEW  yoKK  OFtUCtl:  711  TKANSIT   BLDG .     * 


E.  W  Hammer.  H.  J,  Mlnhlnnick, 

PrtB.  and  Treae.  Sec.  and  Uen'lSup't. 

General  Engineering 

Cr\       Tmit  Consulting  and 

\^KJ.  t    X  niL    Contracting  Engineers. 

TelephoneB.EleetrloLlKhtiPowerTranBmlialon 

Suite  1112. 136  ADAMS  ST.,  UHIOaQO. 

Long  DlBtance  Teltjptko.  eCentraUTS. 


I  Robert  W.  Hunt  &  Co., 

ENGINEERS 


66  Broadway, 
New  York. 


1121  The  Rookery, 
Chicago. 

Monongabela  Bank  Bldg.,  Plttiburg. 
Norfolk  House,  Cannon  St.,  London. 


ENGINEERS 

I  Represented  In  this  •*  Directory  "  are 
enabled  to  come  In  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  U.  E.. 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


ByLLESBY,    H.  M.  &  Co.  i      I  HORNADAY,  J.  P.  &  Cp 


(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light.  I 

Power  aud  Hvdraalic  Plants. 

ExaminatloQB  and  Reports. 

New  Tort  Ufe  Building,    "-     CHIOAQO,  ILL.  J 


J.  H.  HALLBERG 

jConsultlng  Arc  Lighting   Expert   and 
Practical  Electrical  Engineer 

1 45  Broadway  -  NEW  YORK 

Room 169A 


SUITE  II08   TRACTION   BUILDING 

CINCINNATI,  O. 

I  WATERWORKS.    ELECTBIC  RAILWAY.    LIGHT, 

TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


1SARGENT&  LUNDY.I 

ENGINEEKS, 

RAILWAY  EXCHANGE. 

Cor.  Jackson  and  Michigan  Boulevards, 

CHICAGO. 

Frederick  Sargent.  A.  D.  Lundy,  | 


I  I^ns  DiBtiuioe  Phone  Central  SU8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
8PH0UT.TIEB— Central  StatlooHeatingFlantB, 
I  Water   Worics  Steam  Plants,  Electric  LlBht, 
I  Oaa  and  Street  Railway  Planta. 
r  1220^1  Marquette  Building,   CHICAGO. 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers, 

Lighting  Pover  Railways, 

28o4-i8a6-i8o8-s8iO'X8»  Fisher  Baildln^' 

CHICAGO. 


RDEBEL  •  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  and 
ELECTRICAL  ENGINEERS, 

Suite  801  Chemical  Building, 
ST.  LODI8.  U.  8.  A. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

PtaDB,  Bpeoiflcfttlona  and  6ap«iTUoa  aC  bt 
•tallation  of  complete  telephona  plaalfc 
Bpeolal  Reports  on  Tetephoo* 
Propertiea  and  Appa»caa, 

[.  411  Electrical  Bldg.,  Cleveland,  Ohio.  J 


Telephone  Main  8123. 

[WILMERDING,  C.  H. 

CONSULTING  ENGINEEB 
1100  Old  Colony  Bldg.,  CHICAGO. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 
amehican  institute  of  ELECTHICA!,  CNGINEESS 
american  sesiety  of  mechanical  engineers 

AMERICAN   SOCIETY  OF  CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


ALL 


Liye  men  read  the 

Western  electrician 

Each  "Week.    Do  You  ? 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


READ  THE 


ELECTRICAL  PAPER. 


A  PRACTICAL  BOOK 

FOR  PRACTICAL   MEN 

"MODERN  WIRIN6  DIAGRAMS  AND  DESCRIPTIONS 
FOR  ELECTRICAL  WORKERS." 

By  Henrj'  C.  Horsimann  and  Victor  H.  Tousley.  160 
pages,  over  200  jIliistrailonB.  FUU  leather  binding, 
rea  edses.    Pocket  size  4  x  6.     Price,  net,  $150. 

A  work  that  not  only  tells  you  how  to  do  It,  but  shows  you. 

THIS  BOOK  tells  how  to  wire  for  call  and  alarm  bells.  For  burglar 
and  tl  e  ularm.  How  to  run  bells  Irom  dynamo  current.  How  to 
itifita  I  and  manage  baituries.  How  to  test  batteries.  How  to  teat  cir- 
cuits. How  to  wiie  fir  t^iiuni^lators;  for  telegraph  and  gas  lighting. 
Ic  tells  how  to  locate  -trouble"  and  ■■  ring  out" circuito.  It  tfllei about 
meters  and  tran-formers  Itcnnrains  liO  diagrams  of  electilo  lltfhiinif 
cirouits  alone,  it  dxi-laina  dynamos  and  motors;  alternating  apd  di- 
rectcarient.  It  gives  10  diam-aiiis  i>f  tdound  detectors  alone.  Itgives 
"Coinpent^aior"  and  Storage  Biicttry  installation.  It  gives  simple  and 
explicit  explanatlonH  i>f  the  '  Wheatntun«  Bridge"  and  it-,  usee  aB>%^ell 
as  volt-mecerand  other  teytine.  It  g^vps  a  new  and  simple  wiring  table, 
covering  all  voltageti  and  all  lowes  or  distances,  etc-,  etc. 
SENT  PREPAID  ON  RECEIPT  OF  PRICE 


ELECTRiCIAN    PUBLISHING    CO. 

5IO    Marquette  Building,  Chicago 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Westeth  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A. 


EstlmateS'Furnlshed. 


CEJVT^RAL    STATIOJV    MAJVAGEHS 

Don't  Be  Afraid 

of  the  Gas  PlaLnt 

WORK  UP  A  MOTOR.  LOAD 

We  can  furnish  you 

SINGLE    PHASE    MOTOftS 

that  will  start  under  full  load  In 
sizes  ranging  from  {^  to  55  H.  P. 

tOagner   Electric  Mfg.    Co. 

ST,  LO\/IS.  MO.,  JJ.  S.  A. 


H 
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Telephone 
Booths 


—  COST  NOTHING — 


jgOT-.. 


After  a  few  days'  sen'ice,  in- 
crease of  receipts  pay  for  them. 
We  make  booths  of  all  kinds. 

WRITE  FOR  CATALOG. 

W.  S.  SEAMAN  &  CO., 

218  E.  Water  Street 
MILWAUKEE    •    WISCONSIN 


BITUMINIZED 
FIBRE  CONDUIT 

PO  R 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas  explosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Al^rasion  of  the  cables  is  an  impossibility. 

It  javes  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-iive  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Send  for  Illustrated  boot.     A^k  for  prices  giving  eize  mnd  quantUleM  required 
PROMPT   DELIVERIES 


FACTORIES:   Pblledelpbla,  Cblcago,  Lot  Angelet 

American  Conduit  Company 

SEVENTH  FLOOR,   170  BROADWAY,    NEW  YORK 
336  Macy  St. ,  Los  Angeles,  Cat.        Manhattan  BIdg.,  Chicago 


MOON 

TERMINAL 
HEADS 

with 

Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

4.3-49  So.  Canal  St.,  CHicao 


SOMETHING  NEW 

A.  B.  C. 


..OF., 


ELECTRICAL 
EXPERIMENTS 


BY   W.    J.    CLARKE, 


This  is  a  practical,  up-to-date,  ele- 
mentary book  for  the  boy  or  student  in- 
terested in  electricity,  and  fills  a  long  felt 
want.  It  tells  in  plain  language  how  to 
make  and  experiment  with  Batteries, 
Magnets,  Telegraph,  Telephone,  Electric 
Bells,  Induction  Coils,  X  Rays,  IVireUss 
Telegraphy^  Dynamos  and  Motors. 

146    Pages.    129   Ills.    Cloth. 
PRICE,  $1.00. 

Sent  postage  paid,  on  receipt  of  price. 

ELECTRICIAN     PUBLISHINQ     CO., 

610  MARQUETTE  BLDG.,   CHICAGO. 


Standard  Vilrified  Conduit  Go. 


B.  ■,  BAINARD,  Miniger 

39-41  {iORTLANDT  ST. 
NEW  YORK  ' 


LARiEST.  FACTORIES  IN  THE  WORLB  STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


INTERNATIONAL 

Mechanical  Self-Restoring 
Drop  Switchboard. 

A  PERFECT  APPARATUS. 

Made  la  aay  dtslred  capacity. 

Sample  parts  and  guotatloas  on  reqaett. 

INTERNATIONAL 
TELEPHONE  MANUFACTURINfi  CO. 

CHICAGO,  U.  S.  A, 


A  utomaiic    Teiephonesm 


Privacy 

Prontpiness 

Precision 


Profits, 


Auiotnaiic  Eiectric  Co.,         dticago,  €/.  S.  A, 


Augnst  20,  1904 


WESTERN    ELECTRICIAN 


IS 


Standard  three-bar  generator,  same  as  used  in  our  series  telepliones. 
We  have  manufactured  generators  since  we  first  started  in  busi- 
ness. What  this  experience  means  to  you  enables  us  to  sell  the  best 
generator  made  at  a  price  slightly  above  the  ordinary.  The  differ- 
ence is  caused  by  the  better  grade  of  material  used  and  the  superior 
workmanship. 

You  pay  nothing  for  our  esperience.    Our  Bulletin 
No.  11-E  e.xplains  fully  this  apparatus.    Mailed  free. 

Stromberg-Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN    OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


v^ 


???g!!w??.i'.-.^l-':-'^.kSi 


IS  SIMPLE  IS  ITS  NINE. 


The  Telephone 

By  J.E.HOMANS,  A.  H 

352  pages. 

Qotb,  Price  $1.00. 

An  np'to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publisliing  Co., 

510  Marquette  Building,       Gliicago,  III. 


The  Kello^TransmitLersCandB  first  In  volume,  clearness  of  artlculaCion  and  in  catrylD^  power. 
Our  prices  are  low  when  cost  of  maintenance  and  quality  of  apparatas  are  considered. 
Do  not  fall  to  visit  our  exhibit  In  the  Electricity  Building  at  the  8t,  Loute  Exposition. 

Kellogg  Switchboard  &  Supply  Co.,  ^tTrtT-'cm^^ao 

Seymoar  Bldg.,  Los  Aageles       EUctrIc  6Idg.,  Clevelud       Keystone  Telepbooe  Bldg.,  Pbllidtlpbia 


We  2atrod(iced  succcsiful  4-paffty  lines 

LEIGH  SELECTIVE  SYSTEM 

Write  for  our  booklet— "Selective  W." 


CENTRAL 
ENERGY 

MAGNETO 


Impedance  Coll  for  Selflctlves.    No  Sprlngi. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


KILL  TWO  BIRDS 
WITH  ONE  STONE 


Protect  the  Pole  Line  and  you 
protect  the  Service 


Minnesota  Elecinc  Com 

MINNEAPOLIS,  MINN. 


CENTRAL  STATION  HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,   Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Amebicam  District  Steam  Company 


Mention  Western   Electrician. 


LOCKPORTN.Y. 


Chicago.  III. 
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PRODUCERS 


AND 

WHOLESALERS 
OF  WHITE  CEOARj 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Writeforacopyof  ourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA^ORC 


SUITE    IZ06  TRIBUNE  BLDG.  CHICAGO. 


[kOSS   MICH. 
LANSE        " 
MUNISING      " 
ONTONAGON 
VAGNER.WIS 
PESHTIGO     •• 


WHITE    CEDAR    POLES 

Don't  forget  our  MlnneBOta  TraosfBrTard— midway  between  St.  Pauland  Minne- 
apoUi,  whera  we  load  iu  forty-eight  houri  from  the  time  we  have  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PAGE  &  HILL  CO. 


POLES-POSTS-PILING-TIES 


Powler-Jacobi  Co. 
Elmore-Powler-Jacabs  Co. 
John  H.  Fowler  &  Co. 


The  FOWLER  Companies 

Fisher  Building,        -  -        CHICAQO 


IPJ^^UWj^  (VAArXOt^   §M>(WWW   ^MTW  €«C        ^AftJU^^WV^  ftA^VV(WoUMAJiW.     fe^MXAMAtV^/^J^. 


A    Trip    Throvigh 

-  '-yellowstone  PoLrk 

is  what  everyone  hopes  to  have — some  day.  It  is  the  most  wonder- 
ful trip  in  the  world.  There  are  more  than  3,000  square  miles  of  weird, 
marvelous,  unimaginable  things  that  can  be  seen' nowhere  else,  there- 
fore if  one  ever  sees  them  one  must  go  to  the  Park,  in  the  heart  of  the 
magnificent  Rockies  with  snow  tipped  peaks  all  around.  If  Old 
Faithful  geyser,  a  Paint. Pot,  Mud  Volcano,  or  Emerald  Pool  were  to 
be  found  in  Lincoln  Park,  Chicago;  Central  Park,  New  York;  or  Fair- 
mount  Park,  Philadelphia;  the  people  would  flock  to  see  it  or  them  by 
tens  of  thousands.  P~or  a  very  small  sum,  comparatively,  all  these  and 
hundreds  more  of  nature's  unduplicated  marvels  can  be  seen  between 
June  I  and  September  30,  of  each  year,  and  one  will  enjoy,  to  boot, 
the  best  coaching  trip  in  the  country. 

^"^fThe  Northern  Pacific  folder  on  Yellowstone  Park,'iust  issued,  is 
anew,  right  up  to  date,  finely  illustrated  dessertation  on  this  Yellow-' 
stone  Park  trip.  It  is  not  descriptive,  but  deals  with  the  detailed, 
technical  matters  everyone  needs  to  know  about  such  a  trip.  It  tells 
all  about  the  hotels,  the  stage  coaches,  the  roads,  the  cost  of  the  tour; 
where  the  geysers,  the  waterfalls,  the  bears,  the  canyons  are,  and  where 
the  trout  fishing  is  found.  We  have  printed  thousands  of  this  beauti- 
ful leaflet  and  want  everybody  interested  to  have  a  copy,  and  it  can  be 
obtained  by  sending  A.  M.  Cleland,  General  Passenger  Agent,  St. 
Paul,  Minn.,  two  cents  with  proper  address. 

'•Wonderland  1904"  which  is  a  very  fine  pamphlet  of  116  pages, 
descriptive  of  the  Northwest,  including  the  Park,  will  be  sent  for 
six  cents. 


Locations    for   Industries 

Erie  Railroad 

Cliicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  tlie  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
can  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street,  New  York 


Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  nvldevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chali' 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Duluth,  connecting  with  all  western  Unas. 
Meals  In  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND.Gtn'l  Pass.  Agt., Milwaukee, Wis. 
send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

BIO  Marquette  Bldg..  Chicago. 


"TP- 


■  -)55, 


?f  OAR  poues 


ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

I2II-IE-I3  MARQUETTE  BLOG.CmICAQO 

EIGHT    DISTRIBUTINS     YARDS 


MdlHMM*M 


TE.   Established 


U.S. METAL  POLISn 


'0LISHE5  ALL  METALS.   B- 


II     GeO.W.  HofFMAN 
295    E    Wi-.H.HGTn- St.  iNCir.'tcr'. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  NawYork 


f 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


P^lfW'WI 


»^(fww^^yinrww*'np*fpw 


CEDAR  POLES 

THE 

Vaieniine'Ciark  Com 

23^   Im   Sallo   Stromt,  OHIOAQO 


YARDSi 
PlnooiHilna,  ATfMr.     i      Ormmm  Bmy,   WIm.     1     Maw  LondtH,   WM. 


St^Hk^^mmttmm  mmtkmi 


lAMfeM 


August  20,  1904 


WESTERN    ELECTRICIAN 


17 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


Possibly  our  promptness  in  shipping  Poles  has  brought  you  to 
expect  it  of  everybody. 

Do  you  understand  that  we  are  just  as  prompt  in  shipping  Ties? 
Send  us  that  rush  order  ahd  we  can  prove  it. 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Michigan. 

Tipper  St,  Patton,   Pittsburg  Agents,   509  BesEemer  BIdg. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


BRACKETS— X  ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OUR.    MOTTO    IS: 
Prompt  Shipment       Quality       SaUsfsotlon       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


WAYoftheWOR.LD 

BIG  rou^ 

I^OUTE 


to 


5T  LOUIS 

•190/1 

IfTik  for  Jvedoisi-SooXIk/i!^ 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  inquiries  alwaya. 


MICHIGAN 

AND 

WESTERN 


All  Lengths ANt>sizES 

LindsieyBros  Co. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,  MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


Cope's   Patent    Qu'ck   Coupling    Conduit    Rod 


Rememtjcr  these  rods  have  no  lost 
molioD. 

These 'Couplings  are  of  Steel  and 
are  made  io  the  best  possible  manner. 


Write  for  list  of  persons  using  1  nese 
rods— 26,ooosold  8JDce  May  1902.  Made 
in  3  [t'.>aDd  4  It.  lengths. 

Price,  3  It.  75  cents.  4  It.  85  centa. 

Pateated  February  a*,  1903. 


T.    J.     COI 


32«ft  Horth   Fiftttenth  Straat 


PHILAOELPHIII,  PA. 


FIVE 

POINTS 

OF  EXCELLENCE. 


Leaving'  the  center  of  the  city 
from  which  you  start;  reaching- 
the  center  of  the  city  of  your  des- 
tination, over  smooth  and  level 
tracks;  giving  rest  and  comfort; 
riding  beside  running  waters  most 
of  the  way,  through  the  centers  of 
population  to  the  gateways  of 
commerce;  when  you  travel  by  the 

NEW  YORK  CENTRAL  LINES, 


"  A  copy  of  the  Illustrated  Catalogue  of  the 
"Four  Track  Series"  will  be  aent  free  npon 
ecelijt  of  a  two-cent  stamp  by  George  H. Daniels, 


iiiiiiiiiiiiiiiiiiiiiiiiiiM»*»M*****»w»»M>M«M»M»w>»»ww>wwww>»wwMiWMWM» 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  th* 
IX     F-L.EXIBIi.E:    -ruBi 


\A/IRI 


I 

i  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  \\ 


Sales  OITIce, 
IB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


IM-  Y. 


% 
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Westinghouse 


Seini  =  Portable 


Instruments  of  Precision 

With  Free  Calibration  Service 


Voltmeter 


Wattmeter 


Ammeter 


For  Direct  and  Alternating:  Currents 


The  Instruments  combine  the  accuracy  of  the  best  stationery  laboratory  instru- 
ments,  with  the  convenience  of  the  ordinary  portable  stand- 
ards. Large  open  divisions  of  scale,  equally  legible  over  entire  range.  Vernier  for  read- 
ing fractional  parts  of  divisions,  and  slow  motion  handle  for  fine  adjustment.  One  of 
these  precision  instruments  will  do  the  work  of  several  standards  of  different  capacities 
of  any  other  manufacture,  and  with  an  accuracy  they  cannot  attain. 

Free   Calibration    ^^^   **^^   years   the    Westlnghouse    Department   of  Standards 

will  check  these  instruments  of  precision  free  of  charge,  owner 

paying  carriage  only.  Shipping  case  provided.  Nominal  charge  for  repairs.  No  delay 
in  returning. 

Sole  rianufacturers 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

For  full  particulars  address    our  nearest  District  Office 

New  York.  Atlaota.  Dallas,  Baltimore.  Boston.  Buffalo,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Los  Angeles,  Minneapolis,  New  Orleans,   Philadelphia,   Pittsburg:, 

St.  Louis,  Salt  Lake  City,  San  Francisco.  Syracuse,  Seattle.  Denver.  Mountain  Electric  Co. 

Canada :    Canadian  Westlnghouse  Co..  Limited,  Hamilton.  Ontario.      Mexico:    O.  &  O.  &  Braniff  Co.,  City  of  Mexico. 
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Multiphase 

Revolving  Field 

Alternators 


We  are  now  in  the  market  with  a 
complete  line  of  belted  and  engine 
driven  two  and  three  phase  alternators 

Descriptive  Literature 
Now  Ready 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

ONE  DOLLAR. 

Substantially  bound   in  cloth. 


Mailed  anywhere  on 
receipt  of  pric*  .  ,  . 

No  technicalities. 


'*^Mf0'*4f'0^f4f**tMM(4l'*  '*'**^f*4f*****1f*^**  '4l*4MMf4M'tMMf4Mf4M'» 

ELECTRICIAN  PUBUSBING  CO., 

SIO  MARQUETTE  BUILDINQ,  CHICAGO. 


Good  Advice 


No.  5. 

When  you  wish  to  ascertain  which  meter 
on  the  market  will  fill  all  of  your  require- 
ments, viz.,  extreme  accuracy,  reliability 
of  ,  operation,  freedom  from  weakening 
magnets,  etc.,  don't  be  talked  into  adopt- 
ing one  because  it  is  cheap  or  because  it 
has  been  on  the  market  for  a  long  period. 
Send  for  a  Duncan  Direct  Current  Watt- 
meter and  test  it  for  yourself.  It  won't 
cost  you  a  cent  if  you  do  not  find  it  satis- 
factory in  every  respect. 


Good  Advice  No.  6  Next  Week. 


Write  for  Bulletin  and  Prices. 


DUNCAN  ELECTRIC  MFG.  GO, 


LAFAYETTE,  IND. 


20 


M'ESTERN     ELECTRICIAN 


August  20,  ig 


^# 


Stamnni  l|" 


Sralir  • 


-fflarh 


<8> 

®itis  ulradp-fHarli  guarantpPB  quality. 
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Nrai  Bnrk  Boatnii  (Jlflraga  Snronta,  ®nt 


Crocker-Wheeler.     Brown,  Boveri. 

By  arrangement  with  the  celebrated 
electrical  engineers,  Brown,  Boveri 
&  Cie.  of  Baden,  Switzerland,  the 
Crocker  -  Wheeler  Company  has 
secured  their  alternating  current 
designs,  patents  and  rights  to  man- 
ufacture in  America,  and  has  re- 
tained them  as  consultingengineers. 

Crocker-Wheeler  Company  is  now 
putting  on  the  market  alternating 
current  generators,  transformers 
and  accessories  of  the  most  per- 
fect design  and  construction, 
adapted  to  American  practice. 
Opportunities  to  bid  on  this  appa- 
ratus are  invited. 


Kst.  1(*63. 


I  Black  Diamond  File  Workst? 

J* 
t 

^  OCB  UOODM  ABE  ON  SAMi  I^'   KVEBY  l,RADIH«i  HAKOWABE  OT. 
4ft  8TOBE  IX  THE  VXITED  STATES  ASD  CAXADA.  {^ 

I    G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  P* 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


WIRES^  GABLE 

HIGH-CKADE.  RUBBER-COVERED,  WEATHER-PROOi 

JIagnet,  Oftiob,  Annukciatob  Wibk. 

HAZARD  MANUFACTURING  CO.J 

Geotral.Oftice  asd  Wobkb,       Nbw  York  Ofpiob,         Chioaoo  Orriox,  * 


wilkcsbarre.  Pa. 


71  and  73  West  AdkmsS 


VULCANIZED  FIBRI 

Highest  grades  for  electrical  iosulation  and  mechaDlcal  purpoeei,  in  sheeti, 
tubei,  rode  and  epedal  (hapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  D< 

KARTAVERTj 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBtNOj 

For  Electrical  aDd  Mechanical  Purposes,  Railway  Dust  Guards,  WMtj 
and  Packings.    Patent  insulating  Cleats. 

MANCTACTCfRKD  BT 

THE  KABTAVEHTMAI1UFACTUBIN6  CO.  Wllmlngtflii.  I 


STURTEVANT 
MOTORS 


All  Types,  Sizes  and 
C&paLCities  to  Meet 
Any    Requirements 


B.  F.  STURTEVANT  CO. 

Boaton,  Massachusetts 

Gervsral  OMloe  and  Works :  Hyde  Pei^rk,  Maas. 

New  York  Philadelphia.  Chicago  London 


JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  off 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


■AGENCIES    ANS    BRANCHES- 


He*  Title  Chlcsgo  Clevclanil  San  Franoisoe  Phlladelphlt  Mliali 


VOL    JLaAVi  #3aUD    Per    AllUlt         >-QblbbingOomp(t.iiy.  Cnlcago. 


CHICA&O,  AOGUST  27, 1904. 


10  Cents  a  Copv.       NO, 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUiMD  AND  SUBMARINE. 


WESTERN  SELLING  AGENT. 

H.    R.    HIXSON. 

1144  Monadnock  Slock.  CHICAGO. 


The  Simplex  Electrical  Co. , 

I  lO  State  Street,  BOSTON,  MASS. 


^ON'^ 


1889— Paris  Exposition, 
Medal  for  Bobber  Insnlation. 

1893-World's  Fair, 
Sledal  for  Bobber  Insolation. 


nviDBi 


TH£  STAXDABB  FOR 

BUBBEB  IKSVXATIOK. 

Sole  Manufacturers  of 

Waathar. 


Okonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee  "^^.r  Wires. 
THE  OKONITE  CO.,  Ltd 


■lllud  L.  Candea,  I 
R.  Durtnt  Chaa«ar,  f 


Managers. 


253  Broadway,  New  York. 


Geo.T.  Manson, Gan'l  Supt, 
W.  H.  Hodctns.Secy. 


INDIINA  RUBBER  AMD  INSULATED  WIRE  CO., 

UANUPACTURERS  OP 

ParanHe  Rubber  Covered  Wires  and  Cables, 


National 

India 
Rubber  Co.'i 


OFFIOI  AND  FACTORY:  BRISTOL.  R.  i. 


CRESCENT  RUBBER  INSOtATEIt 
WIRES  AND  CABLES 

Sattonal  Code  Stmndard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

■3  MBt^AY'sTRkEt.  M«<n  Offici  and  Factory.  TRENTON,  K.  ft 


DRIVER-HARRIS   WIRE  CO. 

HARRISON  (NEWARK),  N.  J. 
Manufacturers  of  Fine  Sizes  Wire  of  Every  Description. 

Resistance   Wires   a   Specialty. 


UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE: 
TELEPHONB,  TEteaRAPH  AND  FIRB  ALARM  CABLES. 


All  Wires  are  tested  at  Factory. 


JOHESBOBO,  IHOC 


THOUSANDS  IN  USE. 

Motors,  a  b.  p.  to  100  h.  p. 

Dynamos,  1 1.  w.  to  75  k.  w. 

ailbnt  Quality.     Reuooabli  Price 

THE  HOBARTELECTRIC  MFG. CO. 

Tr.OY,  OHIO. 


YOST  SPECIALTIES. 

Sookets,  Wail 

Sockeis, 

Weatherproof 

Sttckets, 

Rosettes, 

Reoeptacles, 

Cord 

Adjusters. 

CmtmioQum  for 
iho  mmklng. 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..     PHILADELPHIA 


_OS'*!^.tX18LE   Cor*2fc 


^1 

CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  Nevr  York,  Chicago,  Sao  Fraadsco. 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.Flashtr  Mfg.  Ce. 

221  Fifth  Ave.,  Chicago. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlnious  baking  at  180°  F. 
fill  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     •    -      Pittsburg,  Pa. 


Engineering  rF 

Complete  and  ihort  courses.  Thoroaghly  equipped 
engineering  Bhops.  Shop  work  from-  the  be- 
Ipmnlng.  Short  coarse*  la  Steam  and  Electrical 
Knglnetiilng.  Eipensea  low.  Accommodatlona  tbe 
beat.*  School  nil  year.  Students  may  enter  any  time. 
Coirespondence  iteam  and  electrical  cooreee.  Send 
for  catalogue.  Mention  course  In  wWcti  Intereeted. 
■IBHUID  MIK  C0LIC6E.      DES  MOIMES.  iaWA> 


EDISON  PRIMARY 
BATTERIES 


FORMERLY 
EDISON  U  LANDE 


There  is  no  deterioration  in  the  permanent 
parts  of  these  batteries.  It  follows,  there- 
fore, that  each  time  a  cell  is  recharged  it 
will  last  as  long  a  time  and  deliver  as 
heavy  a  current  as  the  original  charge, 
when  the  cell  was  first  put  into  service. 
Our  catalogue  No.  7  will  tell  you  more 
about  this.    Let  us  send  it. 

EDISON    MANUFACTURING   CO., 


Factory,  ORANGE,  N.  1. 
NEW  YORK,  83  Chambera  SI. 
CHICAGO.  304  Wabaali  Ave. 


THERMOPILES  !^a\^^IIbs 

For  Electrolytic  analysis,  cbar^ne  storag-e  battiirle^, 
and  other couijlaut current  rtii^uiremeat^.    $3  Each* 

WALSH'S    SONS    &    CO.. 
264  '\raahineton  Street.  Newark,  N.  J. 


M.KLEIN    &  5DN. 
Send  2c  stamp  (or  new  catalogoe  No.  6  of 

KLEIN'S     TOOLS 

Foi*  Eiectricaf  Wofkorm 
and  LInB  Bulldara, 

IMATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago.  III. 


KE8TER 

SELF  FLUXING  SOLDER 

A.  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-liBOR-TIME-HOSEY. 


ACTUAL     Size 
FATENTia. 

Send  for  Free  Samples. 

L.  P.  Mahler  Co..  R.  1008 Chemical  Bids., 

St.  Louis,  Mo.,  Qeo.  Western  Agent. 

KESTER   ELECTRIC    M'F'Q   CO., 

48  N.  UNION   tTREET,       CHICAGO,   ILL 


Electric  Heating  Apparatus 

•  END  roR  e2-p«aE  caTaLoauc. 

"UNIT"  ENAIMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


^ESTIIH  EieetriDBl  Ingtament  Co., 


Waverly  Park,  NEWARK,  N.  J. 


These  Instruments  are 
-con&iracted  upon  the 
same  general  prin- 
-clplB  as  our  regular 
fitSDdard  Portable  Direct 
Oorrwit  Voltmeters  and 
Ammeten,  bat  are  mudi 
larfrer,  and  the  working 
parti  are  Incloeed  in  a 
oaatly  designed,  dnat-proot 
^iMt-troD  oaee  which  eflect- 
iTely  shields  tbe  lastm- 
raMita  from  dlgtorblog  la. 
floencee  of  estermal  mag- 
■•tie  fields. 

BERLCr_Earop«an  Weston 
MscWcal  InrtrumeaC  Co.,  Hlt- 

■*~~ 9  Ho.  a. 


WeatOM  Standard   IUiimlBat«d 

Dial  Pateattal  Indicatar. 

Style  B. 


WesioiiStiDdard 

Portable  Direct  BeadlDS 
Toltmetera  and  IVIllllvolt. 
meters.  Ammetersand  Mll- 
ammptera.  Wattmeters 
and  Voltmeters,  tor  Alter- 
nating and  Direct  Current 
Circuits. 

Onrportable  Instmmenta 
are  reco^lzed  as  standards 
throoj?hont  the  civilized 
world. 

Oar  Seml-Portable  L*- 
boratory  Standard  Volt- 
meters and  Ammeters  are 
stUl  better. 

They  are  the  most  relia- 
ble, absolute  standards  lor 
Laboratory  use. 

LONDON— EUlott  Broe..  Cen- 
tury Works,  L^niabam. 


I  FRixr-— E   H  '"Tdfot.  12  Rue  Si.  George-v  Xew  York  OfHce— 7*  Cortlandt  8t. 


r 

I     Sheet  Brass,    *"   Tempmra 

Brass  and  Bronze  Drill  Rods 

Brass    and    Copper    Wire 

German  Silver  Sheet  and  Rod 
Brazed  and  Seamless  Tubing 


1 
I 

t     Fanlta   BfStntI    "oppar  Rlrala  and  Burra 

I   m.agie  arana  g^^^  Eaeuichaon  wn. 


"1 

I 


I 


B_,^~0     Dmm44a      Oaak  Harrow,  Broad  MIddIa,    t 
'*raatf9    K»U»t9,    ^a//  rippad  and  Watar  Oloaat    * 


X    . 


Brass  and  iron  Jack  Ohain,  Brass  Safety  Ohain,  £tOm  | 

Omimioffumm  on  Ag»§>ttomflon  I 

THE  PLUME  &  ATWOOD  MFG.  CO.     % 

Maw  York  Boatan  San  Franclaco  Ohfeago 


4**mJ 
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"Big  Reliable"  Engine 

at  the 

St.  Louis  Exposition 


Largest 

Single 

Engine 

Ever 

Placed 

On 

Exhibition 


Popularly 


Known 


At 


Exposition 


As 


"Big 


Reliable" 


Allis-Chalmers  5,000  h.  p.  Engine  and  Bullock  3,500  k.  w.  Electric  Generator,  which  furnish  current  for  Decorative 

Lighting  of  Exposition  Qrounds  and  Buildings. 


From  the  time  steam  was  first  turned  on,  this  Engine  has  worked  perfectly.     It  furnishes  daily,  in  addition 
to  the  lighting  work  at  night,  3,000  h.  p.  to  the  St.  Louis  Transit  Company. 


We  build  smaller  Engines  in  sizes  from  25  h.  p.  upward. 


Canadian  representatives,  Allis-Chalmers-BuUock,  Ltd.,  Montreal. 


•August  27,  1904 
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TheElectrig  StorageBatteryGo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


"Cbloribe  Hccumulator" 

For    Central    Stations,    Electric   Railways,    Isolated    Lighting   and    Power   Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PRICE    LISTS    AND    DESCRIPTIVE    BULLETINS    FORWARDED   UPON    REQUEST. 


SALES     OFFICES: 


Pheladelpui.-*, 

Allegheny  Avu. 

and  19th  St. 


New  York,  Boston. 

100  Broadway,  60  Stale  St. 


Chicago.  St.  Louip.  San  Fbavci9co,  Cleveland.  Canada,  Havana,  Cuba. 

Marquette  Bldg.         Waiuwright  Bldg.  RiaUoBldg,  Citizens  Bldg.  Canadian  General  G.F.Greenwood.  Manager 

Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


Alleiv-Bradley  Electric  Crarve  Corvtrollers 


-P  a  t  e  r\  t  e  d- 


Front  View — before  starting 


nanufactured    by    AMERICAN  ELECTRIC  FUSE  CO.,  Chicago 


A  New  Controller.    Positively  No  Sparking.     No  Repairs.     Guaranteed  for  One  Year. 
Three  Months'  free  Trial.     Perfect  Control. 


Front  View — all  rCBiatance  out 


OUR  GUARANTEE:     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  inereby  guarantees  to tbat  it  will  at  any 

time  within  three  months  from  this  date  upon  demand  repay  to  said the  sum  of 

Dollars,  being  the  full  purchase  price  paid  (or  agreed  to  be  paid)  by  said "..  to  the 

American  Electric  Fuse  Company  for  one horsepower  Allen-Bradley  Crane  Controller,  num- 
ber   upon  delivery  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  in  good 

condition,  ordinary  wear  and  tear  from  use  excepted,  at  the  ofBce  of  the  American  Electric  Fuse  Company,  Chicago,  Illi- 
nois, together  with  a  written  statement  that  said  controller  has  proved  unsatisfactory  to  said 

FURTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  It  will  at  any  time  within  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  ordinary 

use  of  said  controller,  provided  that  it  is  a  condition  of  this  guarantee  that  said 

hereby  agrees  to  use  prdlnarj'  care  in  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persons,  familiar  with  the  use  of  crane  controllers,  and  further  that  said  controller  will  not  be  wilfully  or 
maliciously  injured  while  In  the  possession  of  said. ; 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES :  CENTURY  BLDG.,  NEWARK,  N.  J. 

OVER  20,000 
MILES  IN  USE 

Highest  Award  Paris  Exposition,  1900, 
Buffalo.  1901 


CARBONS 

CONSUIVIERS  CARBON   CO. 

LANCASTER,  OHIO,  U.  S.  A. 

Carbons  of  all  kinds  and  for  all  purposes. 


PUTINUiW  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PUTINUM  SCRAP  PURCHASED. 


Ki£R&OOIVIF»ANY,  Inc. 

ARnSAHS  IN  PLATINUM 
408-4I0-4I2-4I4  N.  J.  R.  R.  AVE.  -  NEWARK,  N>  4. 

New  York   Office;    120    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..— 
Akron  Electrical  Mfg  Co....  II 

Allen  Company,  L.  B — 

Allis-Chalmers  Company 2 

American  Battery  Co 11 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 14 

Amer.  District  Steam  Co 14 

Amer.  Elec.  Fuse  Co 3 

Amer.  EL  Telephone  Co 14 

American  Electrical  Works..  11 
Arnold  Elec.  Power  Station 

Co. 8 

Automatic  Electric  Co 15 

Babcock  A  Wilcox  Co — 

Bain,  Foree 11 

Baker  &  Company 3 

Baker&Co.,  W.  E 8 

Barnett  Company,  G.  &  H  — 20 
Beardslee  Chandelier  Mf  g.Co.— 

Benhold  &  Jennings 17 

Big  Four  Route — 

BissellCo-.The  F 20 

Bossert  Electric  Construction 

Co 10 

Brooks.  HallL 16 

Bryan-Marsh  Co — 

Bryan,  Wm.H 8 

Buckeye  Electric  Co — 

Bullock  Elec.  Mfg.  Co 2 

Bntterfield,  J.  F S 

Byllesby  &Co..H.  M ■. ...  8 

Central  Electric  Co — 

CenL  Stat.  Improvement  Co.. 12 

Central  Tel.  &  El.  Co 14 

Century  Electric  Co — 

Chicago  Die  &  Electric  Co.. . .  10 
Chicago  Edison  Co 4, 12 


Chic.  Fuse  Wire  A  Mfg.  Co...  9 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 10 

Columbia  Incaod.  Lamp  Co..— 

Columbia  Mfg.  Co 16 

Columbus  Storage  Eat'ry  Co.  1 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 3 

Cope,  T.  J 10 

Crawfordsville Electric  Co;.— 
Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company. . .  4 

Crouse-HlndsCo 17 

Cutler-Hammer  Mfg.  Co 9 

Cutter  Elec.  &  Mfg.  Company  1 

D.  «t  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.18 

Diamond  Meter  Company 7 

Dielectric  Manufacturing  Co.il 

Directory  of  Engineers 8 

Dlson  Crucible  Co.,  Joseph. .18 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 19 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.  Company i 

Edwards  &  Co .■••'■— 

Egan,  J.  J 4 

Electrical  Engineer  Institute.— 

Electric  Appliance  Co  10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  8 
ErieRy 16 

Faries  Mfg.  Co 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works,  Inc. .19 


Fostoria  Incand.  Lamp  Co. . . — 

Fowler,  John  H 16 

Fowler-Jacobs  Company 16 

Gay  Chemical  Co..  The  R..  ..— 

General  Electric  Co 9 

GeneralEngineeringCo.,The  8 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — — 
Gould  Storage  Battery  Co —  6 
Gt.West.Smelt.A  Refining  Co.— 
Green  Fuel  Economizer  Co. .18 
Gregory  Electric  Company...  12 

HaUberg.J.H 8 

Haller  Machine  Co — 

Hart  Mfg.  Co 5 

Hartford    Steam    Boiler   In- 
spection &  Insurance  Co....— 
Hazard  Manufacturing  Co...— 
Highland  Park  College .     ...    1 

Hipwell  Mfg.  Co 9 

Hobart  Elec.  Mfg.  Company.  1 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Co — 

Holtzer-Cabot  Electric  Co. ..II 

Hornaday  &  Co.,  J.  P 8 

Humphrey,  Henry  H 8 

Hunt&Co.,Robt.  W 8 

Illinois  Central  Ry ..12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co... .  I 
India  Rubber  &.  Guita  Percna 

Insulating  Company — 

International  Elec.  Meter  Co  12 
International  Tel.  Mfg.  Co. . .  14 


Jackson,  D.  C.  A  W.  B 8 

Jeffrey  Manufacturing  Co  — 18 

Jewell  Electrical  Inst.  Co — 

Johus-ManvilleCo.,  H.  W 5 

Kartavert  Manufacturing  Co.-- 
Kellogg  Switchboard  &  Sup- 
ply Company 15, 17 

Kemp.R.  W 8 

Kester  Elec.  Mfg.  Co 1 

Klein  &  Sons,  Mathias 1 

Kohler  Brothers 8 

Kuhlman  Electric  Co 4 

Leather  Preserv.  M.  Corp 8 

LeffelA  Co.,  James 18 

Lindsley  Brothers  Company..  17 
Loud's  Sons  Co.,  H.  M — 


Machado  &■  Roller  -  ■ 

Maltby  Cedar  Company 17 

Manhattan  El.  Supply  Co 12 

Manross,  F.  N — 

Marinette  Gas  Engine  Co 18 

Matthews  &  Bros. ,  W.  N 11 

McLaughlin,  James 8 

McLaughlin  &  Co. ,  Jas 4 

McLennan  &  Company ,  K ....  10 

Mechanical  Appliance  Co 4 

Mica  Insulator  Company — 

Michigan  College  of  Mines  ..11 

Minnesota  Electric  Co 14 

Miscellaneous  Advs 12 

Monon  Railroad 12 

Moon  Mfg.  Co. ,  The — 

Jlorrison  Lbr.  Co. ,  J.  W (7 

Mueller  Company.  William.. 17 
Munsell  &  Co. ,  Eugene 10 

National  Electric  Co 5 

Natlonallndia  Rubber  Co 1 


New  England  Butt  Go 18 

Newgard&Co.,  Henry 7 

NewYorkCent.  Ry 16 

New  York  Ins.  Wire  Co 11 

Northern  Elect'l  Mfg.  Co....  10 

Northern  Pacific  Ry 16 

Norton  Elect'l  Instrument  Co.  — 
i' . 

Okonite  Co.,  The 1 

Olds  Gasoline  Engine  Works.  18 

Pacific  Coast  Pole  Co 16 

Page&Hill  Co 17 

Paragon  Fan  &  Motor  Co — 

Pardridge  Shade  &  Refl.  Co.  .— 

Pass  &  Seymour,  tnc 11 

Phelan,  D.  W 17 

Phillips,  Eugene  P 11 

Phillips  Insulated  Wire  Co ...  1 1 

Phcenix  Glass  Co — 

Phosphor-Bronze  S.  Co 18 

Plgnolet,  L.  M 10 

Pittsburg  &  L.  S.  Iron  Co ....  17 
PlumeA  AtwoodMfg.  Co....  1 
Porter  Cedar  Company 16 

Relsinger.  Hugo 7 

Reynold!  El.  Flasher  Mfg.Co.  1 
Roebllng's  Sons  Co.,  J.  A — .  5 
Ruebel-Schwedtmann- Wells..  8 


Fox-    Ol^ssified    ijtLde:^    o£    .A.ar%retrt±&&Xi^G:ack.±^    Seo 


Safety  Ins.  Wire  &  Cable  Co. 

Sargent  &  Lundy 

Schott,  W.  H 

Seaman  &.  Co. .  W.  S 

Sears,  Roebuck  &  Co 

Simplex  Electrical  Co.,  The. 
Simplex  Elec.  Heating  Co . . . 

Speer  Carbon  Co 

Sprague  Electric  Company. . 
Squire  Electric  Go 


.20 


Standard  Elec.  Mfg.  Co 10 

Standard Underg.  Cable  Co....— 
Standard  Vitrified  CondultCoie 
Stanley  Elec.  Mfg.   Co.,  Thie   5 

Stanley  Instrument  Co '..  4 

Stanton,  LeRoy  W 1.    8 

State  Univ.  of  Iowa I.IO 

Sterling  &  Son,  W.  C L.IG 

Sterling  Electrical  Mfg. Co...  — 
Sterling  Varnish  Co., The..;.,  1 

Stow  Mfg.  Company ;..-  - 

Stromberg-Carlson  Tel.  Mfg. 

Company ;..15 

Sturtevant  Company,  B.  F. .  .20 

Torrey  Cedar  Company 16 

Trumbull  Elec.  Mnfg.  Co.....-- 
Turner  Brass  Works 20 

Union  Electric  Mfg.  Co — 

Valentine-Clark  Co.,  The....— 
Vulcanized  Fibre  Company. .20 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  &  Company 1 

Warren  Elec.  Mfg.  Co 20 

Wesco  Supply  Co 10 

Western  Electric  Company...  7 

Western  El.  Supply  Co — 

Westinghouse      Electric      & 

Manufacturing  Co — 

Weston  Electrical  lust  Co...  1 

Wllmerding,  C.  H — 

Wisconsin  Central  Ry 16 

WooUey  Fdy.  &  Mach-  Wks..l8 
Worcester  Company,  C.  H 16 

Yesbera  Mfg.  Co 15 

Yost  Electric  Mfg,  Co 1 
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REMEMBER     THE      NAME     AND     BUY     THE    BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING    RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITE  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


S  3 
&0  o 


J.  J.  C  CAN'S       ^^r\ 
"ACME' COhm/TATOH^M    ] 


J.  J.  EGAH'S  "ACME"  COMMUTATOR  COMPOUND 

abHOlutely  Dreventa  >p&rklDi;  orcuttlu(f.    0"e  atii-km 
•■Acme"  is  e<)ual  to  I'oe  gallon  of  oil  for  lubricating 
commutitore.    Free  Sample.    AGENTS  WANTED. 
bOc  Der  SClck.         K5  00  per  doz. 

J.J.  Esan  SvIcMIk.,  317  Aoiiln  Avc.Tel.  Polk,  l779Cbluco 


SINGLE     AND 

POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO., 

Elkhart,  Ind. 

Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

14  Years' Use  on  Street  By.,  Light  and  Powsr  Comniutatots 

Has  Proven  its  Worth.    WE  GUARANTEE  RESULTS 
Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES. 

JAS.  Mclaughlin  &  co.,  ii^iv.iiif 


586  Fulton  Street, 


Chicago,  III . 


Crocker-Wheeler.     Brown,  Boverl. 

By  arrangement  with  the  celebrated 
electrical  engineers,  Brown,  Boverl 
&  Cie.  of  Baden,  Switzerland,  the 
Crocker  -  Wheeler  Company  has 
secured  their  alternating  current 
designs,  patents  and  rights  to  man- 
ufacture in  America,  and  has  re- 
tained them  as  consultingengineers. 

Crocker-Wheeler  Company  is  now 
putting  on  the  market  alternating 
current  generators,  transformers 
and  accessories  of  the  most  per- 
fect design  and  construction, 
adapted  to  American  practice. 
Opportunities  to  bid  on  this  appa- 
ratus are  invited. 
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TESTINC    WATTMETER 

ACCURATE  TESTS 

in  a  few  minutes,  anywhere,  by  one  man  alone  without  regulation  of 
VOLTAGE,  LOAD  OR  FREQUENCY 

STANLEY  INSTRUMENT  CO. 

GREAT  BARRINGTON,   MASS. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


jb  you  <jja\^  as)t\\(x\\  n^olor 
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Sli|t0  Sralip-iiark  gitarantef b  quality. 

SII|p  Ifart  iifg.  (Un..  lfartfnrJ».  (Umtn. 

Nrm  Inrk  loatan  Oliftraga  Sorontn.  ®nt 


JOHN  A. 

ROEBLING'S 

SONS  GO. 

Insulated 

^      Bare 

Wire  of 

Copper 

All  Kinds 

1      Wire 

MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 

Ntw  V«ik            Chicago 

Cleveland           tin  Francltco 

PhlimelphK           AtlMti   1 

The  S.  K.  C.  Inductor  Alternator 

Ability  to  Start  Up 

Oil  Up 

Shut  Up 

And  occasionally  Clean  Up 

is  all  that  is  required  to  operate  the  Inductor  Alternator  as  built  by  the  Stanley 
Electric  Manufacturing  Company. 

Does  simplicity  appeal  to  you  ?  You  have  it  In  the  Inductor  with  no  moving 
wires,  brushes,  commutator  or  collector  ring^s. 

Do  you  desire  inexpensive  operation  ?  The  Inductor  has  nothing  to  renew, 
and  only  the  bearings  require  attention. 

Are  your  facilities  for  handling  machinery  limited  ?  The  Inductor  is  not 
difficult  to  install. 

Bulletins  Nos.  123  and  128  tell  all  about  it.     Send  for  them. 

The    Stanley     Electric    Manufacturing   Company 
Pittsfield,  Massachusetts,  U.  S.  A. 


SERVICE  BOXES 

FOR  500  VOLTS 


A  fuse  box  combined  for  use  on 
services  or  anywhere  else  requiring  a  well  protected 
switch  and  fuse  device.  Each  fuse  individually 
manipulated  from  exterior  of  cover  so  that  it  can  be 
pulled  with  cover  or  left  in  its  contacts. 


COVER:     Rubber  gasketted  and  provided  with   seal 
hasp. 

BUSHING:     Heavy  Porcelain. 


NO  BENDING  OR  TWISTING  OF  WIRES 
IN    CONNECTING. 

Telephone  Transite,  a  fire  resisting  material  for  protecting  wires  in 
Telephone  Exchanges. 


New  York 

Milwaukee 

Chicago 

St.  Louis 

Boston 

Ptiiladelphia 


H.W.JOHNS-MANYILLECO. 

100  William  St  ,  New  York. 


Pittsburg 

Cleveland 

New  Orleans 

London 

Paris 

Brussels 


National 


Electrical  Machinery 

built  in  all  capacities 

Direct  and  Alternating 

apparatus  of  the  highest  grade 


1.000  K.  VV.  Rotary  Converter 


National  Electric  Company 


GENERAL    SALES    OFFICES    &    WORKS: 
Philadelphra:  Land  Title  Bldg-  Charreston.  W.  Va  :  Agnew  Electric  Co. 

I  Kilbourne  & 


^ew  York;  I3S  Broadway 
Chicago:  Old  Colony  BIdg. 
Pittsburg:  Qelliitly  &  Co 


/VlilWaUkeC        San  Francisco    '  Clark  Co. 
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(Houltt 


^ottliS  ftitraQe  Jiallrro  (|0. 


Complete 
Storage 
Battery 
Plants 


Railway  Line  and  Regulating 
Isolated  and  Train  Lighting 
Central  Lighting  and  Power 
Electric  Vehicle  and  Telephone 


aOULD  COUNTER  B.  M.  F.  BOOSTER  SYSTEMS 


NEW  YORK.  I  W.  34th  Street. 
Sales  j   BOSTON.  89  State  Street. 

Offices  ")   CHICAGO.  The  "Rookery." 

(^  SAN    FRANCISCO,    Century    Electric    Co. 


WORKS  :     DEPEW,  N.  Y. 
Bulletins. 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Adjantera.   Cord. 

Incandes.  El.  Lt.  Manlp.  Co. 
Adjosterfi,  Inu.  Lampa. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors   (Tel.  &  Tel.) 

Maltbews  A  Bro..  \V.  N. 

Crouse-IIinds  Co. 
AniiancintorB. 

Central  Electric  Co. 

Edwards  iS:  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  M  f  j;.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Ontterlea  and  Jars. 

HisseUCo..The  F. 

Central  Electric  Co. 

Columbus  Storage  Uattery  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

p::iectric  Appliance  Co. 

Mftnhattan  Elec.  Supply  Co. 

Wpsco  Sujiply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
B**IIn.    UnzzerM,   I3tc. 

Central  Electric  Co. 

Edwards  <.^  Co. 

Electric  .\ppliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

AVestern  Elec.  Supply  Co. 
Uvlt    DrcnnintS. 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 
Beltlae:. 

Leather  Preserver  Mfg.  Corp 
BloiT  Pipes. 

Turner  Brass  Works 
Blovrers. 

Sturtevant  Co.,  B.  F. 
Boiler   Coinpoonda. 

Dearborn  Drug  i  Chem.  Wks. 
Boilers. 

Allis-Chalmers  Company. 

Babcock  A  Wilcox  Co. 
noolcn.   Electrical. 

El«(Mrician  Publishing  Co. 
Booths,   Telephone. 

Teaman  i*  Co.,  W.  S. 

Yesbera  Mfg.  Co. 
IS  racket  8. 

Faries  Mfg.  Co. 
Brashes. 

Central  Electric  Co. 

Hobari  Elec.  Mfg.  Co. 

Holmes  FlbreUraphUe  Co. 

Spcer  Carbon  Co. 

Western  Electric  Company. 
Cnlile  Haneers. 

BissellCo.,  B.  F. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables^ 
Cunopies. 

Farfes  Mfg.  Co. 
Carbons,    Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appliance  Co. 

Relsinser.  IIuko. 

Sneer  Carbon  Co. 

Wesco  Supply  Co. 

Western  Elec.  Supply  Co. 
Cnstlnffs. 

Faries  Mfg.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
ChaiidellerK. 

Faries  Mfg.  Co. 
Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  MfK.  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Western  Electric  Company. 

Westlnghouse  El.  A  Mfg.  Co. 
CliiHterH. 

I-'aries  Mfg.  Co. 
Clotches.    Electrical 

and    Mechanical. 

Akron  Electrical  Mfg.  Co. 
Coal    and    Ashes    Hand- 
line:  Machinery* 

Jeffrey  Mfg.  Co. 
Colla  and  Mairnets. 

Western  Electric  Co. 


Coloring,  Lamp 

Gay  Chemical  Co..  The  R. 
Commutator  Componnd 

Allen  Co.,  L.  B. 

Egan.  J.  J. 

.McLauirhlln  &  Co..  Jas. 

McLennan  A  Co..  K. 
Comniatator  TrnlnK  De- 
vice. 

Akron  Electrical  Mfg.  Co. 
Condenbers,  Klectnc. 

-Stanley  Klec.  Mft;.  Co. 
Conduit  and  Condnlta. 

American  Circular  Loom  Co. 

American  Conduit  Company 

Central  Electric  Co. 

Electric  Appliance  Co. 

Sprague  Electric  Co. 

Standard  Yiirlfled  Cond.  Co. 

Wesco  Supply  Co. 

Western  Electrical  SupplyCo. 
Contractors    and    Elec- 
tric   Lleht  Plants. 

Allls-Chalmers  Company. 

Bullock  El.  Mfg.  Co. 

Crocker-Wbeeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

W'agner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Controllers,  Crane. 

Amer.  Elec.  Fuse  Co. 
CroMN-AriU!!,     Pins     and 

Srnckets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elec.  SuoDly  Co. 
Cnt-Onts  and  STvltcbes. 

Bissell  Co.,  The  F. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Crouse-Hinds  Co. 

Cutter  Elec.  &.  Mfg.  Co. 

Electric  Appliance  Co. 

H.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Dynamos  and  Slotora. 

Akron  Electrical  Mfg.  Co. 

Allls-Chalmers  Company. 

Bissell  Co..  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker-Wheeler  Co. 

DusilnCo..Chas.  E. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregorj*  Electric  Co. 

Hobaj-t  Elec.  Mfg.  Co. 

Holtzer-Cabot  Electric  Co 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Economizers,    Fuel. 

Green  Fuel  Economizer  Co. 
Electric    Heatlnar  Appl. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric    RallirarM* 

Crocker-Wheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Electrical  and  Mechan- 
ical  Engineers. 

Arnold  Elec.  Power  Stafn  Co. 

Baker  A  Co..  W.  E. 

BO'an,  Wm.  H. 

Butterfield.  J.  F. 

Byllesby  A  Co..  H.  M. 

General  Engineering  Co.^Thc 


Hallberg.  J.  H. 

Hornaday,  J.  P.  &  Co. 

Humphrey,  Henry  H. 

Hunt  A  Co.,  Robt.  W. 

Jackson,  D.  G.  &  W.  B. 

Kemp,  R.  W. 

Kohler  Brothers. 

McLaughlin.  James 

Newgard  A  Co.,  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel.  Schwedtman,  Wells. 

Sargent  A  Lundy. 

Schott.  W.  H. 

Squire  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stanton.  LeKoy  W. 

Wllmerding.  C.  H. 
Electrical  Instrnments, 
(Recording  and  Testing.) 

BissellCo..  The  F. 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Jewell  Electrical  Inst.  Co. 

Macbado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Pignolet,  L.  M. 

Stanley  Elec.  Mfg.  Co. 

Stanley  instrument  Co. 

W'agner  Electric  Mfg.  Co. 

\Vesco  Supply  Co.   ■ 

Western  Electric  Co. 

\Vestern  Elec.  Supply  Co. 

Westlnghouse  EL  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro-i*iatin[;  fliach'y 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-CouTeyors. 

Jeffrey  Mfg.  Co. 
lilnK^iuea,  Uas  and  Gaso- 
line. 

Allis-Cbalmers  Company. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  Mach.  Wks. 
EneiiicM,    Steam> 

AlUs-Chalmers  Company. 

DustmCo.,  Chas.  E. 

Sturtevant  Co.,  B.  F. 
KaiiN    mid    Fan    Motors^ 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

YuJcanlzed  Fibre  Co. 
Files. 

Barnelt  Co.,  G.  A  H. 
Fittings. 

Faries  Mfg.  Co. 
Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Bissell  Co.,  The  F. 

Haller  Machine  Co. 

Reynolds  EL  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  JI  fg.  Co. 
Foritea. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  Wire. 

Amer.  Elec.  Fuse  Co. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Central  Tel  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

ChlcapoFuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-Manville  Co..  H.  W. 

Manhattan  Elec.  Supply  Co. 

W^esco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Globes,    Reflectors    and 

Shades. 

Fosiorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmea  Fibre-Graphite  Co, 


Heatiufi:    (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heatine    and    Ventllat- 
iner    Apparatus. 

Sturtevant  Co..  B.  F. 
Holders,   Inc.   Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  &  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insnlatin^  Machinery. 

New  England  Butt  Co. 
Insulators  and  Insulat- 

iufi:   Materials. 

Akron  Electrical  Mfg.  Co. 

American   Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johns-Manville  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  WlreCo. 

Okonite  Co..  The. 

Phillips  Insulated  Wire  Co. 

Simples  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vltritled  Cond.  Co. 

Sterling  Yarnish  Co. 

Yulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

(iregory  Electric  Co. 

Hipweil  Manufacturing  Co. 

Manhattan   Elec.  Supply  Co. 

Stanley  Klec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps.  Incandescent. 

BissellCo.,  TbeF. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  &  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  Incand,  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  SupplyCo. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps*     IncandeBcent<^ 

Replacers  A  Cleaners. 

Inc.  EL  Lt.  Manipulator  Co. 
Letters,    Metal. 

Haller  JIachine  Co. 
LlKhtniuff   Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

M  innesota  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Linemen's  Climbers. 

Klein  A  Sons,  Mathias. 
Maiimet  'Wires. 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co..  Eugene. 
MInlnir  Apparatns.EleOa 

Allls-Chalmers  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

.Teffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors. 


Nippers  and  Pliers. 

Klein  A  Sons,  Mathias. 

Nozzles. 

Faries  Mfg.  Co. 

Paints. 

Dielectric  Mfg.  Co. 

Patent    Attorneys. 

Bain,  Foree. 

Phosphor    Bronze. 

Phosphor  Bronze  Sm.  Co.Ltd. 

Platinum,     Wire     an  d 

Sheet. 

Baker  A  Company  Inc. 

Poles  and  Ties. 

Berthold  A  Jennings. 
Brooks,  Hall  L. 
Columbia  Mfg.  Co. 
Fowler.  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup' Co. 
Lindsiey  Bros.  Co. 
Loud's  Sous  Co.,  H.  M. 
Maliby  Cedar  Co. 
Morrison  Lbr.  Co.,  J.  W. 
Mueller  Company,  William. 
Pacific  Coast  Pole  Co. 
Page  A  Hill  Company. 
Phelan.  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Worcester  Co.,  C.  H. 

Polish    (Metal). 

AllehCo.,  Inc.,  L.  B. 
Hoffman,  Geo.  W. 

Portables. 

Faries  Mfg.  Co. 

Pon-er   Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re- Windlne:— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Union  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Rods,  Conduit. 

Cope,  T.  J, 
Safes. 

Sears,  Roebuck  A  (.'o. 
Schools  and   Colleges. 

Electrical  Engineer  Inst. 
Highland  Park  College 
Michigan  College  of  Mines. 
State  Univ.  of  Iowa. 

Second-Hand  Mach*y. 

Bissell  Co.,  The  F. 
Cent.  Stat,  rmprovement  Co. 
Gregory  Electric  Co. 
Matthews  A  Brc,  W.  N. 
Walsh's  Sons  A  Co. 
Shades,  Lamp. 
Faries  Mfg.  Co. 

Sheet    Brass    A    Copper. 

Plume  A  Atwood  Mfg.  Co. 

Si&rns.  Electric. 

Haller  Machine  Co. 

Sockets  &  Receptacles. 

Pass  A  Seymour. 
Yost  Elec.  Mfg.  Co. 

Solderlne:    Sticks,    Salts 
and   Paste. 

Allen  Co..  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 

Speaklne   Tabes. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec,  Supply  Co. 
Wesco  Supply  Co, 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

f^perialties.   Rlectrleal 
Mfrs.  and    Deslirners. 

Haller  Machine  Co. 


I^or    .ALlp]a.^t:>et:lo^l    Irxdeac:    o*    .A.d-v^ex-^lsej^Krxexrk-ts    (See    I*&.s:& 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Storasre    Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Eleo- 

BisseH  Co.,  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co 
Wesco  Supply  Co, 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

STTitchboards. 

BissellCo.,  The  F. 

Crouse-Hinds  Co. 

Geo.  Incan.  Arc  Light  Co, 

Telephones,  Telephone 
Material  and  STrltoh- 
boards. 

American  El.   Telephone  Co 
Automatic  Electric  Co. 
HIssellCo.,  The  F. 
Central  Electric  Co. 
Central  TeL  A  Ei.  Co. 
Iloltzer-Cabot  Elec.  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
Stromberg-Carlson  TeL  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time  Switches. 

Bissell  Co  .  The  F. 

Tools. 

Klein  A  Sons,  Mathias. 
Western  Electric  Co. 

Transformers. 

Centra*  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wavne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elec.  Mfg  Co. 
Wagner  Electric  Mfg.  Co. 
M'esco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Trucks^  Electric   Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Turbines.    Steam. 

Allis-Chalmers  Co. 
General  Electric  Co. 
Westlnghouse  El.  A  ilfg.  Co 

Turbine    Water  Wheels 

Leffel  ACo.,  Jas. 

Varuishes. 

Dielectric  Mfg.  Co- 
Sterling  Yarnish  Co. 

Vulcanised  Fibre. 

Y'ulcanlzed  Fibre  Co. 

W^ires  A  Cables— Uaff- 
net  Wires. 

American  Electrical  Works. 
Bissell  Co..  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cble  .  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  JIanufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  &  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The 
Phillips.  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebling's  Sons  Co.,  J.  A. 
Safety  Ins.  Wire  A  Cable  Co, 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 

3. 
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"El-I 

BC-TRA"        HIOMESn 

r       GRADE        IMLJERIMB 

>ERO 

0  ARBO  IM  3 

BEST 

LIGHT                            ^,^ 

^^^      LONGEST  LIFE 

STEADIEST  LIGHT     C^ 

l^fer                        LEAST 

DUST 

•  trade:   mark. 

REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE    they    cannot   be    equaled    In  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      In    proportion    to    the    current   consumed. 

HUGO 

REISINCER,  Sole  Importer, 

-       -       11   Broadway,  NEW  YORK. 

FARIES 

FIXTURES 


Shades 

Brackets 

Clusters 

Port  ambles 

CdkHopies 

Chandeliers 

Nozzles 

Fittings 

C8..stings 


a.re  UNIVERSALLY 
USED 


Catalog  Mailed  on  Application 


FARIES  MFG.  CO. 

DECATUR,  ILL. 


HENRY  NEWGARD  &  CO. 

ELECTRICAL  COHSTBUCTIOH 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

Chicago,  Illinois. 


|/VW*»*»*VW1*VV»«***VM*%WVH»**»»' 


Direct  Current 


Generators  and  Motors 


Western  Electric  Company 


CHICAGO 


NEW  YORK 


And  Other  Large  Cities 

Space  17  Electricity  Building,  Louisiana  Purchase  Exposition 


TYPEB, 


SCHEEFFER  INTEGRATING 
WATTMETER 

Type  E  for  Alternating  Current  Type  f  (or  Direct  Current  Circuits 

DUST  AND  BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TYPEF. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTBRMATIlie  CUmtEHT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURREMT. 
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ARNOLD  ELECTRIC 
POWER  STATION  Co. 

Encineers,  Constnictors  for  Complete 
Electric  Plants.     Results  Guaranieud. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 
ENGIN  EERS 

Design,  CoDstnict  and  Ooerate  Railway,  Light,  I 
Power  aud  Hydraulic  Planta. 
BzaminAtlooB  aud  Keporte. 
New  York  Life  Building.      -     CHIOAQO,  ILL.  | 


11.  J.  MlnlilDDick. 
Sec.  and  Uen'lSup't.  I 

General  Engineering 

Cn       nTMTT  Consulting  and 

u.  f     X  ni:-    ConiractlngEnglneers. 

TelephoneH.EIectrlcLlKht.PowerTrftnBinlialon  I 
SultO  Uia.  13G  ADAMS  ST.,  CHICA  GO. 
LoDg  DiMtance  Tek-pUo^  «  Central  *78. 


[.ECTIKCAL   ENGiNEEH  AND  CONTRACTOK. 
j  Complete  Telephone  Kxchanpeg  Built  and  Ma-   I 
I  terliil  Fumisbed. 

I  Cable  Construction  and  lIn<l»*r(irroiind  Conduit 

Construition  ft  Rpeolnlty. 
[  Room  :•'.<'■,  n;i  AiJ^im^  strcn.       r'nn.'AGO, 


BUTTERFIELD,  J.  F.  i    I  Hornaday,  J.  P.  &  Co 


SUITE  IIOS   TRACTION    BUILDING 

CINCINNATI,  O. 

WATERWORKS,    ELECTBIC  RAILWAY.    LIGHT, 
TRACTION.  INDUSTRIAL  AND  MINERAL 
^J  PROPERTItS  BOUGHT  A^D  SOLD 


I  Robert  W.  Hunt  &  Co. 

ENGINEERS 


,  1121  The  Rookery 
Chicago. 


66  Broadway, 
New  York, 
Monoogahela  BankBldg.,  Pittsburg. 
Norfolk  House,  CaDnou  St.,  London. 


KEMP,  K.   W. 

Consulting  and  ContraciiDg  Tcicphcne 
Engineer. 
Planttand  dpecllli-atlon  fur  complete  pliintH. 
iiliipiunf)  overbuiiled  and  placed   on   piijli 
bi'Bia        Ten  llor.v,     Kaneae,     Uhlntii  inu     t 
liu.lan  Terrllory. 
\\  LLl.lNiiTUN,  ...  KaN.s 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

X8o4-i8o6-i8o8-i8io-i8i2  Fisber  Balldin,^ 

CHICAGO. 


I  LODg  DlBtiwc©  Phone  Central  2448. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Speciat.ties— Central  Station  Heating  Plant*, 
I  Water   Works  Bteam  Plants,  Electric  Light, 
I  Gaa  and  acreet  Ri*llway  Plants. 

1  T220-21  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephono  Engineer. 

Plans,  Bpecllloatlons  und  SapervlsloB  «C  lo- 
•tallutlon  of  complete  telephone  plftntK 
Sptjclal  Kt^ports  on  TelepboiM 
Prui»ertit3fl  and  Apparattu. 

411  Electrical  Bldg,,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MCMBER8 

AMCniCilN   INSTITUTE   OF    KLCCTNICAi.   KNGINCCHa 

«MEMiCAN  •••■Err    or   mechanical    ENGINCCRS 

AMEHICAN    SOeiETT    OW   CIVIL    ENGINECRB 

ENGINEERS.       EXPERTS. 

MADISON,    WIS, 


ALL 


Live  men  read   the 

WESTERN  ELECTRICIAN 
Each  "Week.    Do  You  ? 


WE  BUY  OLD  BELTS 

on  SCRAPS.  ANY  SIZE  OR 

CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 

LEATHER  PRESERVER  MFa.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


IT'S  ALL  RIGHT 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice.     Price  $1.00. 


ELECTRICIAN     PUBLISHING 


CO., 


f 


^t^^/mf 


^^<^>»»^^»^»<»Mw* 


THE  MOHTH  OF  SEPTEMBER  1904 


-% 


will    be   a    memorable   one    in    electrical    circles. 


The  International  Electrical  Congress, 

The  American  Institute  of  Electrical 
Engineers, 

The  National  Electrical  Contractors' 
Association, 


The  Northwestern  Electrical  Association, 

The  International  Association  of  Municipal 
Electricians, 

The  American  Electrochemical  Society, 

The  American  Electrotherapeutic  Associa- 
tion 


will  all  meet  in  St.  Louis  during  the  week  beginning  September  12th.  The  Independent 
Telephone  Association  of  the  U.  S.  will  be  held  in  St.  Louis  beginning  September  21. 
A  number  of  State  conventions  will  also  be  held  during  the  month. 

The  September  issues  of  the  "WESTERN  ELECTRICIAN,  therefore,  will  prove 
unusually  interesting  to  everyone  in  any  way  connected  with  the  trade. 

Advertisers  will  find  these  numbers  well  worthy  of  extra  space,  and  it  will  pay  those 
not  regularly  represented  to  begin  a  standing  card  now. 


L  WESTERN  ELECTRICIAN,      ch.caco 


510   MARQUETTE  BLDG., 

IffcUlfcim      IskkU  I  IllUlfllly  CHICAGO. 
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TESTED  FUSE  WIRE  AND  STRIP 

OPEN  FUSE  LINKS 

ENCLOSED  FUSE  LINKS 

TELEPHONE  FUSES 
TUBULAR  LINE  FUSES 


SWITCH 
OUTLET 
BOXES. 


WIRE  JOINTS 

TEST 
CONNECTORS 


CHICAGO  FUSE  WIRE  &  MFG.  CO., 


CHICAGO. 


BUFFALO. 


NEW  YORK. 


HIPWELL 

ENCLOSED 

ARC  LAMP 

"  MARVEL    OF    MECHANICAL  SIMPLICITY  " 

MADE  FOR  ALL  CIRCUITS-DIRECT  AND  ALTERNATING 

SAMPLES  SENT  ON  30 
DAYS' TRIAL-COSTS  NOTH- 
ING  TO   TRY   THEM. 

HIPWELL  MNFC.  CO. 

ALLEGHENY,      P  A  . 


"  C  &  H  on  a  controller  means  highest  gaality" 


000(1 


TheC&H 

Rotary 

Press 

Controller 


Gives  any  speed 
desired. 

It  starts  the  press 
gradually  and  gives 
a  steady  motion  at 
all  speeds. 

Perfect  and  imme- 
diate control  from  any 
part  of  press  by  means  of  a  series  of  push  buttons. 


The  Cutler-Hammer  Mfg.  Co. 

MILWAUKEE,  WIS. 


New  York 


Boston 


Chicago 


Pittsburg 


T^^T^  Insulated  Wires  and  Cables 


Rubber, 

Varnished 

Cambric, 


Paper, 

Asbestos, 

Weatherproof 


Write  for  information  concerning  Wires  and  Cables  insulated  with  our  special  form  of  Varnished  Cambric.    This  insulation 
is  equal  and  in  many  respects  superior,  to  high  grade  rubber  insulation  and  considerably  cheaper. 


General  Office:    SCHENECTADY,  N.  Y. 

Chicago  Office :  Monadnock  Block  Sales  Offices  in  all  large  Cities 
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HAVE     YOU      SEEN 

OUR    NEW 

PRICE     LIST 


ON 


PORCELAIN 


KNOBS 


TUBES 

Don't    Overlook    It 


CLEATS 


ELECTRIC  APPLIANCE  COMPANY 

CHICAGO.     AND       SAN    FRANCISCO 


SPARKING 


Retlucea  the   vforking    capacity    0/    a 
motor  Of  dynamOf  wears  out  the  com- 
mutator, wastes  gtower  and  ma y  cause 
afire.    All  this  may  bo  avoltleii  It  you  use        .••.... 

Theonlvartlcle  that  will  PREVENT 
SPARKING.  Will  keep  the  I  ommu- 
tatnr  In  eood  condHiou  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 

It  will  put  that  high  gloss  on  the 
Commutator  you  have  bo  long  sought 
•Iter. 


60  Cents  per  Mick.  $5.00  per  Dozen. 

SESD  i'OR  FREE  SAMPLE  STICK. 

toT  sale  oy  all  supply  houses,  or 

K.  McLENNA^    &.   CO.,  Sole  Mfrs..  Boom  4|i  inter  ocean  Rrdq.,  130  Dearborn  St..  CHICAGO 


WE    PUT    THE    MICA    POOL 
OUT    OF    BUSINESS! 

CHICAGO  MICA  CO. 

VALPARAISO,    IND. 


EDISON  MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 

All  types — every  variety. 
Prompt  shipment — in  any  quantity. 


Miniature  and  Candelabra  Sockets 
and  Receptacles,  -" 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrisoa,  N.  J. 


YOUR  BATTERY  TROUBLES 


can  be  obviated  bv  installing  an 


ADAMS  SECONDARY  GENERATOR 


on  the  secondaries  of  your  alter- 
nating  circuit.      It    will    operate 

BELLS,  ANNUNCIATORS,  GAS  LIGHTERS,  ETC. 

without  any  expense.     They  are  practical  and 
never   get   out    of   order.      Write    for    prices 

EVERYTHING    ELECTRICAL. 
THE  WESCO  SUPPLY  CO.,  st.  loujsjijkk 


Northern  Variable  Speed  Motors  are  especiall}-  adapted 
to  rejuvenating  of  belted  machine  tools  because  the  motors 
are  so  compact  and  readily  applied. 

Get  Bulletin  No.  2533. 

NORTHERN  ELECTRICAL  MFG.  CO.,  ■  Madison,  Wis.,  U.  S.  A 

Chicago  Sales  Office,  Suite  425  Monadnock  Block. 
ENGINEERS,      MANUFACTURE  RS. 


MICA 


Of  all  Qualities,  In  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAGO 


INSULATION  Thatu 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Remember  these  rods  have  qo  lost 
moCioD. 

These 'Couplings  are  of  Steel  and 
are  oiade  id  the  best  possible  maaoer. 


Write  for  list  oCpersoos  using  inese 
rods— a&.ooo sold  since  May  1902.  Made 
in  3  ft'.Und  4  It.  lengths. 

Price.  3  it-  75  cents.  4  tl.85ceDt3. 

Patented  February  a4i  1903- 


COI 


3244  North  Fiftsanth  Str«»t 


PHILADELPHIR,  PK. 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

BELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.  KEW  YORK.  N.  T. 


STAR" 


INCANDESCENT 
LAMPS 


LONe  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

MAI>B     BT    TUE    5IOST    BKILLED    WORKMEN. 

STANDARD  ELECTRICAL  MFG. 


COMPANY, 


Niles,  Ohio. 


»*»»»¥¥¥V¥»¥»¥»»V»V¥»VV¥»)f 


YOU     BUY 

Maxstadt  Pafent  Mica  Fuses, 
Maxsfadt  Pafent  Copper  and  Steel  Wire  Joints, 
Maxstadt  Patent  Fuse  Blocics  and  Liglitning 
Arresters— Fuse  Wire,  Fuse  Links,  Etc. 

We  manufacture  and 

WE    SELL    THEM 

TO  THE  WISE  BUYER  THE 
ABOVE     IS     SUFFICIENT. 

CHICAGO  DIE  AND  ELECTRIC  CO., 

87-89-91  W.  LAKE  STREET, 
CHICAGO, ILLINOIS. 


THE  STATE  UNIVERSITY  OF  IOWA 

SCHOOL  OF  APPLIED  SCIENCE.  Iowa  City,  Iowa 


Four 
CiWI 

Municipal 
Sanitary 
Electrical 
mechanical 
Mining 

TJniversity  en%-ironnient.    Expenses  low. 

Address  C.  E.  MacLEAN.  President 


E 


courses  of  the  highest  pradcln 

NCINEERING 

N'unie'rous  short  praotlcal  coureest 
Special  courses  In  technical  chemlft- 
trv.  bacteriology,  etc.  Adequate 
eq"»iipment  In  shops  and  labora- 
tories.   l\aterpo\v©r. 


Monitor 
Bushings 


Greatest  efficiency  at  least  cost.  Absolute 
protection  to  wires  drawn  over  conduit 
ends.  Made  of  oue  piece  of  sheet  steel 
and  canoot  be  broken.  Enameled  in- 
eulaiion.  Ko  special  tools  required  to 
attach.  Approved  by  fire  underwriters. 
Write  for  bulletin  1002. 

BOSSERT 

Electrfc  Construction  Company 

UTICA, 
N.  Y. 
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FRANK  N.  PHiLLtPB.  PHEStoENT. 

C.   H.  WAGENSEIL,    TrcASURCN. 


e.  ROWLAND  PHILLIPB.  VlcE-PHKB. 
C.  R.   REMIr-GroN,  Jq,.  Stc 


AMERICAN  ELECTRICAL  WORKS, 


PROVXBESCE.  R.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  roRK  Store.  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Brasch.  Eugene  F.  Phillips'  Electrical  W«kfl. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


AKRO  IM 

Generators,  Motors,  Clutches, 
CommutatorTruing  Devices. 

AKRON  ELECTRICAL  MFO.  CO., 

N.  V.  Office:  McKay  Engloeering  Co..  U9  Broadway 


"AMERIGAN'l^r' 

ARE  THE  BEST.     Send  lor  daicrlpllia  Circular. 

AMERICAN  BATTERY  CO., 

ECT-D  laas.  171  S.  Clinton  St.,  Chicago. 


WE    HAVE    YET     TO     HEAR     OF     AN     INSTANCE 

STOMBAUGHGUY  ANCHOR 
PULLING  UP. 

THEY  DON'T  DO  IT. 
SIMPLY    SCREW    THEM    IN-THAT'S    ALL. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTC 
u.  S;  &  FOREIGN  rH  I  Cn  I  u 

FOREE  BAIN,  1G62-3  Monadnock  BIk.,  CHICAGO 


\A/.    D.    PAIIMT. 

A   PERMANENT   INSULATING    PROTECTION    FOR    WOOD    OR    METAL. 
A  quick  drying,  moisture-proofing,  black  paint.    An  elastic  anti-rust  coat* 
iog.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 
Write  for  "Data  on  Insulating  Alateriola." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


MICHIGAN  COLLEGE  OF  MINES. 

F.  W.  McNaIr,  President, 
A  state  iQatitution  located  in  and  mak- 
Ing  use  of  an  active  mining  district. 
New  Metallurgical  Building  and  G.vm- 
nasium  completed  in  the  fall  of  1904. 
For  Year  Book  and  Record  of  Graduates 
apply  to        President  or  Secretary. 

Houghton,  Michigan. 


Grimshaw  Raven  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.     We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY. 


HAIN  OFFICE  : 
114.  116  &  lis  Liberty  St.,  New  York. 


BRANCHES:  \  .p^'i,",',^^*^"-  st. 


BOSTON ; 
'  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARO 


"0.  K."  Weatherproof  Wire, 

Slow  ■  Bnriiliig  Weatherprool 

and  Meal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


Do  Yott  Know  It  ? 


WHAT! 


^  That  we  make  single  phase 
alternating  current  motors  from 
1-8  to  2  HP. 

^  Axe  they  good  and  ^vhat 
is  the  price  ? 

^  Well,  ju^  send  for  Bulletin 
0304.     It  tells  all  about  it. 


THE  HOLTZER- CABOT  ELECTRIC  CORIPANY 

BROOKLINE,  MASS.  NEW  YORK  CHICAGO 


5000  SOCKETS 


If  you  use  5000  Sockets  or  over  per  year,  write 
us  for  our  future  delivery  contract  proposition. 
You  contract  for  lamps;  why  not  for  Sockets  ? 

PASS  ®.  SEYMOUR.  Inc. 


NATIONAL  CODE 


SOLVAY.  N.  Y. 


NEW  YORK    -    CHICAGO 
SAN  FRANCISCO 


WESTERN    ELECTRiaAN 


August  27,  1904 


WAXTED,  FOB  SAIiE    ar,d 

similar  WANT  COIiHSIIir  adl'crtise- 
menCs  {jo  ivords  or  fess),  ^fjo  an 
insertion ;  additional  Tvords  3c  each, 
POSITION  WAXTED  adz'crtise- 
ments  tjo  zuords  or  less)^  $1.00  an  in- 
sertiojl:  additional  ivords  2C  each. 

POSITION  WANTED. 

By  a  man  i-xpt-'rienced  in  t-entral  station  mtin- 
agement  and  operation.  Address  BOX  387.  care 
WeslerD  Klectrlclan,  510  Marquette  Bldg.,  Chl- 
c8»;o.  III. 


POSITION    WANTED. 

A>  siii'erlnu-iiiiem  or  cljiei"  tk-ctriclan.  liy 
ihorouglily  i-ractleal  maD.  Six  >ears  superlo- 
tendcnt  of  lit^ht.  water  and  telephone.  Can 
Improve  your  service  and  tncrt'aseyourrevenue. 
Flrst-cla&s  references  firnisbod.  Address  (iOX 
.188.  care  of  Western  Klectrlclan,  610Marquclle 
Building.  Chica-o. 


POSITION    WANTED. 

Ill  sonit;  ilect  rlc-li;^!il  plant  us  fireman  and 
dynamo  lender  where  I bere  is  a  cbance  for 
advancement.  Am  Hrsi-class  dynamo  tender. 
One  year  experience.  Student  of  I.  C.  schools. 
Address  BOX  73.  ChirloD.  Iowa. 


WANTED. 


Head  engineer  in  electric-light  and  power  sta- 
tion of  OOO  H.  P.  steam  capacity  and  200  H.  P. 
water  power.  City  of  13,000  inhabitants  in 
Southern  \Vt.^consin.  Address  BOX  38'''.  care  of 
Western  Electrician.  610  Marquette  Bldg.,  Chi- 
cago. 


FOR  SALE. 

About  lOO  New  England  Hutt  Company's 
double  Insulating  machines  for  Insulatlntr  wire. 
In  good  order;  some  almost  new.  Also  a  Pavne 
Spooler.  NEWTON  I.  STEERS.  1'2N  Maiden 
Lane.  New  York  City. 


FOR  SALE. 

A  bargain;  I.  T.  H.  30-liK'ht9.6  Amp.  Series 
open  arc  machine,  with  wall  controller  and  am- 
meter complete,  good  running  order. 

Twenty-two  9.6  Amp.  double  carbon  open  arc 
lamps  with  glass,  hoods  and  spreader  complete, 
good  order.  Several  additional  lamps,  both 
sinele  and  double,  can  be  put  in  good  order  or 
parts  used  for  repairs.  A  lot  of  extra  globes  and 
>^arts  and  a  supply  of  carbons  will  be  Included 
if  taken  as  a  whole. 

TW0  30-K.  W.  Edison  Bipolar  125-TOlt  D.   C. 

generators  in  fine  running  order.    Reason  for 

selling,  have  put  in  larger  machinery. 

CARROLL  ELECTRIC  LIGHT  &  POWER  COMPANY. 

Carroll,  Iowa. 


BUY  YOUR  BOOKS 

rBOMTHB 

EUctrlolin  Pub.  Ca,.  6 1 0  Marquette  Bld|. 

,  Clilus*. 

$11.95  FIREPROOF  SAFE. 

^IlitfU  300-pound 

guaranteed   Fireproof 

Sate,    hl^liest    g:rad& 

heavy    wroiiKht  steel 

continuous  plate  con* 

titructlon.  lltrtcd  wltb 

(cenuine  Yale   triplex 

.1-tumbl  er  oombloa- 

tlon  lock;   best  work- 

mantihlp  throughout, 

positively  the  equal 

or  safes  that  sell  aC 

fO.OO  to  lao.OO.    Dl- 

menr-lons:   outside, 

21xHVxl«:V  Inches; 

Inside.   12x8>^x!> 

Inches.    Has  one  6xl-lnch  cash  box  with  fine  lock;  one  3x4- 

Inch  drawer;   one  3V;xt-Inch  plKeonhnle;  one  12x3'-., -Inch 

book  xpace.    Just  the  safe  for  email  merchants  and  offices. 

$23.95 

BUYS  THIS 
e75-POUND 
HIGHEST 
GRADE 
FIREPROOF 
SAFE  I  guar- 
ant  e  e  d  }. 
Equipped 
with  Kvnu- 
Ine  Yale  un- 
plckable,  tri- 
plex, combi- 
nation lock) 
flneat construction  llirouKli- 
out.  DImenalona:  nutside 
meaeure.  S7,^  i21  xai\' 
Inches.  Inside  meaMure,  20^ 
X15xl3  Inches.  Arrangement 
of  cftblnet  work:  One  Gx*V*lnch  Iron  casih  bo-x  with  hlRh 
pradelock.  with  two  llat  ke.vs;  oneSxfY-lncli  drawer  with 
knob,  two  21i^'iV-'"c''  plKHonhfilcs:  one.txl  V-luoli  Jli^,'eon- 
bole:  one  lante  hook  space,  UX-^'iK  Inche?-:  one  small 
l>ook  HiiM-e.  llVx4V  Inr-hes.  A  BIO  BARGAIN  FOR  ANY 
STORE.    OFFICE,    FACTORY.    SHOP    OR    HOTEL. 

We  will  letter  your  name  or  firm  name  In  ^old  over 
doer  free  of  charge  If  rcqueatcd.  Y'm  can  send  us  vmir 
order  for  eltluT  one  of  theyo  Bufeswllh  the  iinik-raUindliiif 
that  wo  will  return  your  money  and  pay  frelirht  chiirKes 
both  ways  If  yon  are  not  jdeoaed  or  do  notconiililer  jon  hh*n 
ircf-licrl  a  numlprful  liancaln  anil  KBTri]  Bbiiulonp-lialf  In  prlrr. 
For  large  llluatfttlona  and  dcacrlpltona  of  our  complete 
line  ol  aafea,  IntUxUn^  our  mattsive  heavy  wall  single  and 
double  door  safen  at  il&.OO  up  to  fioii.oo,  fur  detailed  ex- 
planation of  our  method  of  llreproollnfr,  heavy  construc- 
tion, how  WB  make  our  luifes  heavier,  stroDKer  and  better 
than  others,  how  we  can  Hell  the  hik'hest  Krode  safes  It  Is 
possible  to  butid  for  abnut  ornvhulf  (he  prices  oil  other 
dualers  ask.  for  our  great  30-day  free  trial  offer,  ex- 
planation of  our  binding'  KTiaranteo,  our  nmnev  refund 
olFer,  forfrelirht  raus,  for  our  liberal  termn  of  «)ilpment, 
write  for  our  Free  Safe  Catalogue.  Cut  this  ad.  out  and 
ninll  to  Uf  and  tbucf,mplet.-SAFE  CATALOGUE  and  our 
WONDERFUL  MONEY  SAVING  SAFE  PROPOSITION 
WILL  BE  SENT  BY  RETURN  MAIL.     Addrcas, 

SEARS,  ROEBUCK  &  CO.,  Chicago,  III, 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


TE.   Established 


FOR  SALE. 

ALTERNATORS. 

t-360  K.  W.  Qeneral  Electric  3-pliue. 

1-120     " 

I-7S        "       WeBtlDKhouse  Z.phasc. 

250-VOLT  GENERATORS. 

1-250  K.  W.  Western  Electric  M.  P. 
1.200      •'       Eddy  M.  P. 

125-VOLT  GENERATORS. 

1-125  K.  W.  Western  Electric  M.  P. 


Immediate  shipment. 


ELECTRIC  cof 

5'»-62  5.CLINT0N  5T.  CHICAGO 


We  are  in  position  to  sell  elec- 
tric-light plants  with  good  fran- 
chise and  contract  and  on  good 
paying  basis.  None  too  small, 
none  too  large.     Address, 

J.  S.   MAURER  &  CO. 

804  Monadnock  BIdg.,  Chicago,  III. 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Mailattai  Electrical  SnralF  Co. 

CHICAGO: 

188  Fifth  Ave. 


NEW  YORK: 
82  Cortlandt  St. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactery  Inducements, 
Favorable  Freight  Rates, 
Goed  Labor  Conditions, 
Healthful  Gommunltlis, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  Mississippi  VALLEY  R.  R. 

For  full  Information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  CommlBsloner, 

I  Park  Row,  Chicago,  III. 


JTER.  Holds   old  rnADe   and 
Sold  by  agents  a'mo  ocalere 


maaiiiiftywii 


U.S. METAL   PDLlStl 


.POLISHES  ALL  METALS. 


II     GeO.W.  MofFMAN 
295.  E  WflSMit.&To,.  St  lNOif.„flP: 


One  42-ln.  x  16  (t.  9-ln.,  250  H.  p.  Worthlngton  Water  Tube. 
One  60-tn.  x  16  ft..  John  Mohr  Return  Tubular  Koiler. 
One  54-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  Devine  Tubular  Boiler. 

EIMOIIMES. 

One  600  H.  P..  21  X  36  X  30,  Williams  Tandem  Horizontal  Compound,  140  R.  P.  M. 
Two  600  H.  P.,20x  30x  24,  Porter-Allen  Tandem  Compound,  200  K.  P.  M. 
One  250  H.  P.,  12  x  24  x  18  Williams  Tandem  Compound.  250  R.  P.  M. 
Two  100  H.  P.,  13  X  12,  Dick  A  Church,  High  Speed  Automatic. 

PARTIAL    LIST   ONLY. 

Send  for  latest  Catalogue  lor  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


Have  YOU  read  the 

NEW  DYNAMO  TENDERS 
HAND-BOOK 

By  F.  B.  BAOT? 

IF    NOT,    WHY    NOT? 

Dynamo  tenders  cannot  get  along   with- 
out it. 

Sent  prepaid  on  receipt  oE  price,  $i.oo 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,        -         CHICAGO 


"NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Teleohone  Har.  1245. 


-OFnCE   OF 

Town   Clerk 

A.  it.  KAUFMAN.    CUSBK 

'■  ""*  ""*'■    '"^^ 

Summitville  Ind,. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


i 
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WESTERN    ELECTRICIAN 


Keep  Up  With  the  Processioa 


Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in  the  art  by  reading  the  latest 
books  on  the  subject.  We  are  headquarters  in  the  West  for  electrical  books  and  can  fill  orders  for  any  work 
published,  promptly  on  receipt  of  price-    We  call  your  special  attention  to  the  following  standard  books : 


ALIiSOP,  F.  C— Electrical  Bell  ConstTaction;  Treatise  on 
the  CoiistmctioD  of  Electric  Bells,  Indicators  and  sim- 
ilar  apparatus.      177    Illustrations 51-25 

ATKINSON,  PHILIP.— The  Elements  of  Electric  Lighting. 
Seventh  edition,  fully  revised,  and  new  matter  added, 
104   illustrations.     260  pages $1.50 

ATKINSON.  PHILIP.— The  elements  of  Dynamic  Electricity 
and  Magnetism.  406  pages  and  117  illustrations.  Sec- 
ond   edition     $2.00 

AYKTON,  W.  E. -^Practical  Electricity:  a  Lahoratory  and 
Lecture  Course  for  First-year  Students  of  Electrical 
Engineering.  Based  on  the  PrncticHl  Detluitions  of  the 
Electrical  Units.  With  numerous  illustrations.  Sixth 
edition     $2.50 

BADT.  LIEUT  F.  B.— New  Dynamo  Tenders'  Hand  Book. 
Tliis  is.  as  the  name  indicates,  a  NEW  BOOK,  much 
more  complete  than  the  old  one,  with  all  the  informa- 
tion, instructions  and  rules  which  are  reiiulred  by  prac- 
tical men.  as  Dynamo  Tenders.  Linemen,  Stationary  En- 
gineers and  owners  and  operators  of  all  kinds  of 
Electric  Plants.  It  is  the  only  book  of  the  kind  pub- 
lished in  the  English  language.  226  pages,  140  illus- 
trations, flexible  cloth  binding,  size  of  type  page  5M;x3 
inches    $1.00 

BADT.  LIEUT.  F.  B.— Incandescent  Wiring  Hand  Book. 
A  timely  book  containing  full  illustrations  for  incandes- 
cent wiring  and  complete  information  concerning  meth- 
ods of  running  wires,  location  of  safety  devices,  splices, 
insulation,  testing  for  faults,  wire  gauges,  general 
electrical  data,  calculating  sizes  of  wires,  wiring  fix- 
tures, elevators,  buildings,  isolated  and  central  station 
plants.  The  only  book  of  the  kind  published.  Type  page 
51^x3  inches,  flexible  cloth  binding,  66  pages,  35  cuts 
and  5  tables.   3  of  which  are  12x15  inches ?1.00 

BADT,  LIEUT.  F.  B.— Bell  Hangers*  Hand  Book.  Just  the 
book  for  peopie  engaged  in  selling,  installing  or 
hand  ling  electric  batteries,  electric  hells,  elevators, 
house  or  hotel  annunciators,  burglar  or  fire  alarms, 
electric  gas  lighting  apparatus,  electric  heat  ap- 
paratus. 106  pages,  97  illustrations,  flexible  cloth 
binding.     Type  page  5V1'X3  inches $1.00 

BADT,  LIEUT.  F.  B.— Electric  Transmission  Hand  Book. 
First   edition,    3,000  copies,      97  pages,   22  illustrations, 

27    original    tables $1.00 

Gives  more  Practical  information  on  the  subject  than 
any  work  published  to  date.  The  book  contains  all 
necessary  information  for  Power  Producers,  Capitalists, 
Agents,  Engineers  and  Motor  Inspectors,  With  this 
book  anybody  may  make  estimates  on  the  cost  of 
Transmission    Plants. 

BEDELL,  FRED'K  AND  ALBERT  C,  CREHORE.— Alter- 
nating Currents;  An  Analytical  and  Graphical  Treat- 
ment for  Students  and  Engineers.  Second  edition.  112 
illustrations     $2.50 

BELL.  LOUIS.  PH.  D.— The  Art  of  Illumination.  This  la 
the  only  book  in  the  language  which  deals  directly  with 
the  scientific  and  artistic  use  of  modern  illuminantH, 
electric  and  other.  Cloth,  339  pages,  127  illustrations. 
Price      $2.50 

BONNEY.  G.  E.— Electro-Plater's  Hand  Book.  A  Manual 
for  Amateurs  and  Young  Students  on  Electro-Metal- 
lurgy.    60  illustrations,  208  pages.     12mo.  cloth. ..  .$1.25 

BOTTONE,  S.  R.— Electrical  Instrument  Making  for  Ama- 
teurs. A  Practical  Hand  Book,  with  48  illustrations. 
Fourth  edition.  Enlarged  by  a  chapter  on  the  Tele- 
phone      $0.50 

BOTTONE.  S.  E.— The  Dynamo.  How  Made  and  How 
Used.  A  Book  for  Amateurs.  Eighth  edition,  with  ad- 
ditional matter  and  39  illustrations $1.00 

BOTTONE.  S.  R.— Electro-Motors.  How  Made  and  How 
Used.  A  Hand  Book  for  Amateurs  and  Practical  Men. 
Reduced    to     $0.50 

BUCKLEY.  W.  J.— Electric  Lighting  Plants.  Their  Cost 
and  Operation.  275  pages,  many  illustrations  and 
diagrams.       Paper     $1.00 

CROCKER.  F.  B.  AND  WHEELER,  S.  S.—The  Practical 
Management  of  Dynamos  and  Motors,  With  a  special 
chapter  by  H.  A.  Foster.  Illustrated.  Second  edition, 
revised    and    enlarged $1.00 

CUSHING.  H.  C,  JR.— Standard  Wiring  for  Electric  Light 
and  Power.  A  compilation  of  formulEe,  rules  and  re- 
quirements from  the  most  modern  practice,  and  in 
accordance  with  the  rules  and  requirements  of  the 
Boston  Fire  Underwriters'  Union,  the  New  England 
Insurance  Exchange,  and  as  recommended  by  the  Under- 
writers' International  Electric  Association.  12mo. 
leather    $1.00 

DESMOND.  C  HAS.— Electricity  for  Engineers.  Part  I. 
Constant  Current.  A  clear  and  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos. Motors,  Lamps,  Indicator  and  Measuring  Instru- 
ments; also  a  full  explanation  of  the  electrical  terms 
used  in  the  work.  Part  II.  Alternate  Current  Ap- 
paratus, Containing  an  explanation  of  the  principles 
governing  the  generation  of,  and  a  description  of  the 
instruments  and  machinery  used  in  connection  with. 
Alternate  Electric  Currents.  Illustrated.  Revised  edi- 
tion     $2.50 

DOBBS,  A.  E  — The  Inspector  and  Trouble  Man.  A  prac- 
tical book,  written  in  plain  language.     Full  of  Informa- 

^  tion  and  diagrams  for  the  operator,  exchange  manager, 
inspector,  trouble  man  and  lineman.  A  complete  de- 
scription of  telephones,  how  to  find  and  remedy  their 
troubles,  together  with  working  plans  for  exchange 
construction,  complete  vrith  diagrams  of  all  up-to-date 
telephones  and  switchboards.     106  pages.     Price. .  .$1.00 


DYER,  A.— Induction  Coils,  How  Made  and  How  Used. 
Third    edition.      Boards    $0.50 

FLEMING,  J.  A,— Short  Lectures  to  Electrical  Artisans. 
A  course  of  Experimental  Lectures  delivered  to  a  Prac- 
tical Audience.      Fourth  edition.     74  illustrations.  .$1.50 

FLEMING.  J.  A.— The  Alternate  Current  Transformer  In 
Theory  and  Practice.  Vol.  I.  The  Induction  of  Electric 
Currents.     500  pages,  fully  illustrated  and  with  copious 

index.     Second  edition    $3.00 

Synopsis  of  contents:  Chapter  1.  Introductory.  2. 
Electro-Magnetic  Induction.  3.  The  Theory  of  Simple 
Periodic  Currents.  4.  Mutual  and  Self  Induction,  5. 
Dynamical    Theory    of  Cmrent    Induction. 

Vol.  II.  The  Utilization  of  Induced  Currents.  8vo, 
cloth.     London,    1S92   $5.00 

GAYETTY..J.  W.— Motorman's  Guide.  A  Practical  Treatise 
on  Street  Railway  Motors.  Illustrations  and  diagrams. 
Cloth      $0.50 

GORDON,— School  Electricity.  Sources,  Currents,  Measure- 
ment, Telegraphy.  Telephony.  Lightning,  Electrolysia. 
Induction,  etc.     262  pages,   with  140  illustrations.  .$2.00 

GORE,  G.— The  Art  of  Electro- Metallurgy,  including  all 
Known  Processes  of  Electro  Deposition.  Fourth  edi- 
tion     $2.00 

GRIER.  THOS.  G.— Wiring  for  Motor  Circuits.  A  handy 
little  pamphlet  containing  tables  for  wiring  and  for 
motor  service,  arranged  in  convenient  form  for  ready 
reference    $1.00 

HASKINS,    C.    C— Electricity    Made    Simple.      233    pages. 

lOS   illustrations.      Paper  covers $0.50 

A  valuable,  non-technical  work  for  those  whose  oppor- 
tunities for  gaining  information  on  the  branches  treated 
have    been   limited. 

HASKINS,  C.  H.- The  Galvanometer  and  Its  Uses.  A 
Manual  for  Electricians  and  Students.  Fourth  edition; 
revised    $1.50 

HASKINS,— Transformers.  Their  Theory,  Construction  and 
Application    Simplified.      38   Illustrations $1,25 

HAWKINS,  C.  C.  AND  F.  WALLIS.— The  Dynamo,  Its 
Theory,   Design  and  Manufacture.   190  illustrations. $3.00 

HAWKINS,  N.— New  Catechism  of  Electricity.  A  Prac- 
tical Treatise  Relating  to  the  Dynamo  and  Motor, 
Wiring,  the  Electric  Railway,  Bell  Fitting,  etc..  etc. 
Red  leather,  pocketbook  form.     95  illustrations $2.00 

HOMANS,   J.    E.,    A.    M.— A.   E,    C   OF   THE  TELEPHONE, 

352    pages,    269    illustrations.      Price $1,00 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  this  subject  for 
the  practical  electrician,  wireman,  lineman  and  en- 
gineer,  and  it  is  written  in  a  clear  and  careful  style. 

HOPKINS,  GEO.  M.— Experimental  Science.  Elementary. 
Practical  and  Experimental  Physics.  650  illustra- 
tions      $4.00 

HOPKINSON.— Original  Papers  on  Dynamo  Machinery  and 
Allied    Subjects.      Illustrated $1.00 

HOPKINSON,  DR.  JOHN,— Dynamic  Electricity;  Its  Mod- 
ern Use  and  Measurements.  Chiefly  in  Its  Application 
to  Electric  Lighting  and  Telegraphy $0.50 

HORSTMANN,  H.  C.  AND  VICTOR  H.  TOUSLE Y.— Modem 
Wiring  Diagrams  and  Descriptions.  A  Hand  Book  of 
Practical  Diagrams  and  Informatioa  for  Electrical 
Workers.  160  pages,  over  200  Illustrations.  Full 
leather  binding,    pocket   size.    4x6 $1.50 

HOSPITALIER,  E.— Domestic  Electricity  for  Amateurs; 
Translated  from  the  French,  with  additions  by  C.  J. 
Wharton.      With    illustrations $2.50 

HOUSTON.  EDWIN  J.— A  Dictionary  of  Electrical  Words. 
Terms  and  Phrases.  Fourth  edition,  greatly  enlarged, 
with  over  6,000  additional  words  and  deflaltions.  2 
volumes,    1,000    pages $6.00 

KAPP,  GISBERT.— Electric  Transmission  of  Energy  and 
Its  Transformation,  Subdivision  and  Distribution.  A 
practical   hand  book.    Fourth  edition $3.00 

KAPP,  GISBERT.— Alternate  Current  Machinery.  Illus- 
trated     50.50 

(Vol.    96.    Van    Nostrand's  Science    Series.) 

KAPP  GISBERT.— Dynamos,  Alternators  and  Transform- 
ers.     138    illustrations.' $4.00 

KEMPE,  H.  R.— A  Hand  Book  of  Electrical  Testing. 
Fifth     edition.    200     Illustrations,    8vo,     cloth.    London 

1892    $7.25 

In  this  edition  there  Is  a  considerable  amoant  of  new 
matter;   the  old  matter  has  been  thoroughly   revised. 

KEMPE.  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modem  Rules,  Formulje,  Tables,  and  Data.  32mo, 
leather    $1-75 

LOCKWOOD,  T.  D.— Electricity,  Magnetism  and  Electric 
Telegraphv.  A  Practical  Guide  and  Hand  Book  of 
General  Information  for  Electrical  Students,  Operators 
and   Inspectors.      376  pages.    152  illustrations $2.50 

L0C"KW00D.  T.  D.— Electrical  Measurement  and  the  Gal- 
vanometer; Its  Construction  and  Use.  Second  edi- 
tion     ?l-50 


LYNDON,  L.— Storage  Battery  Engineering.  A  Practical 
Treatise  for  Engineers.  This  is  a  practical  work,  intended 
for  the  electrical  engineer  who  is  called  on  to  design 
and  install  storage  battery  equipments,  or  who  has  a 
battery  power  plant  under  his  care.  Cloth.  360  pages, 
178  illustrations  and  diagrams,  4  large  folding  plates. 
Price      $3.00 

MEADOWCROFT,  W.  H.-^The  A.  B,  C  of  Electricity. 
36    illustrations.    12mo,    cloth.     New    York $0.50 

MAVER  AND  DAVIS,  M.  M.— The  Quadruples.  With 
Chapters  on  the  Dynamo-Electric  Machine  in  Relation 
to  the  Quadruples.  The  Practical  Working  of  the 
Duplex  Telegraph  Repeaters  and  the  Wheatstone  Auto- 
matic Telegraph.     63  illustrations $1.50 

MEYER.  HENRY.  C,  JR..  M.  E.— St'eam  Power  Plants. 
Their  Design  and  Construction,  Cloth.  165  pages,  63 
illustrations.    15   folding  plates.      Price $2.00 

MILLER,     KEMPSTER    B.— American    Telephone    Practice. 

518    large    octavo    pages.    379    illustrations $3.00 

This  book  treats  of  the  subject  in  a  simple  and  com- 
prehensive manner  from  the  practical  standpoint,  and 
almost  entirely    without   the    use  of  mathematics. 

NOLL,  AUGUSTUS.— How  to  Wire  Buildings.  A  manual 
of  the  art  of  interior  wiring.     Illustrated $1.50 

POPE.  FRANKLIN  LEONARD.— Modern  Practice  of  the 
Electric  Telegraph.  A  technical  hand  book  for  Elec- 
tricians. Managers  and  Operators.  185  illustrations. 
Fourteenth    edition,    rewritten    and    enlarged $1.50 

PRINDLE.  H.  B.— A  Popular  Treatise  on  the  Electric  Rail- 
way  of   To-day.      Fully    illustrated $0.25 

REED,  LYSIAN  C— American  Meter  Practice.  This  is  the 
only  American  boob  dealing  with  the  theory  and  prac- 
tice of  current  metering.  Cloth.  About  250  pages. 
Illustrated.      Price     $2.00 

RUSSELL,  STUART  A.— Electric  Light  Cables  and  Dis- 
tribution  of    Electricity.      107    illustrations $2.25 

SALOMONS,  SIR  DAVID.— Electric  Light  Installations. 
Vol.  1.  The  Management  of  Accumulators.  A  Practical 
Hand  Book.  Seventh  edition,  revised  and  enlarged. 
With    Ulustrations,    12mo,    cl,    London,    18D3 $1.50 

SLOANE,  T.  O'CONNOR.— Electricity  Simplified.  The  Prac- 
tice and  Theory  of  Electricity,  including  a  Popular  Re- 
view of  the  Theory  of  Electricity,  with  Analogies  and 
Examples  of  Its  Practical  Application  in  every  day 
life.      Illustrated    $1.00 

SLOANE.  T.  O'CONNOR.— The  Standard  Electrical  Dic- 
tionary. A  popular  dictionary  of  words  and  terms  used 
in  the  practice  of  electrical  engineering.  350  illustra- 
tions      $3.00 

SLOANE,  T.  O'CONNOR.— Electric  Toy  Making  for  Ama- 
teurs, including  Batteries,  Magnets,  Motors,  Mlscel- 
la  neous    Toys    $1  00 

SLOANE,  T.  O'CONNOR.— The  Arithmetic  of  Electricity. 
A  Manual  of  Electrical  Calculations  by  Arithmetical 
Methods,  including  numerous  rules,  examples  and 
tables  in  the  field  of  practical  electrical  engineering 
and  experimenting.     Third  edition,  revised $1.00 

STEVENS,  H.  G-— Mechanical  Catechism.  For  Stationary 
and  Marine  Engineers,  Firemen,  Electricians,  Motor- 
men,  Ice  Machine  Men  and  Mechanics  in  General.  336 
pages,    over  240   illustrations.      Cloth $1.00 

THOMPSON,  SYLVANUS  P.— DynaOT^'Electtlc  Machinery. 
A  series  of  lectures,  with  an  introduction  by  Franklin 
L.  Pope.  16mo.  Numerous  illustrations,  fancy  boards 
(Van    Nostrand's   Science   Series,    No.    66) $0.50 

THOMPSON,  SYLVANUS  P.— Polyphase  BleetTic  Currents 
and  Alternate-Current  Motors.  Mailed  to  any  address 
in   the   world  on    receipt  of $3.50 

THOMPSON,  SYLVANUS  P.— Recent  Progress  in  Dynamo- 
Electric  Machines,  being  a  Supplement  to  Dynamo- 
Electric  Machinery.  16mo.  (Van  Nostrand's  Science 
Series,     No.     75) $0.50 

THOMPSON.  SYLVANUS  P.- Dynamo-Electric  Machinery. 
Eighth  edition,  revised  and  rewritten.  Numerous  illus- 
trations and    19  plates.     Nearly  1,000  pages $6.00 

THURSTON,  PROF.  R.  H.— Stationary  Steam  Engines, 
Especially  Adapted  to  Electric  Lighting  Purposes.  Treat- 
ing of  the  development  of  Steam  Engines,  the  Prin- 
ciples of  Construction  and  Economy,  with  description 
of  Moderate  and  High  Speed  Engines.  With  many 
folding   plates    $2.50 

TREVERT.— How  to  Make  Electric  Batteries  at  Home. 
Illustrated      $0.25 

URQU HART.— Electro-Plating.  A  Practical  Hand  Book  on 
the  Deposition  of  Copper.  Silver.  Nickel.  Gold,  Alum- 
inum. Brass.  Platinum,  etc.  Second  edition;  carefully 
revised,    with    additions $2.00 

WALKER,  P.- Practical  Dynamo  Building,  for  Amateurs. 
How  to  wind  for  any  output.  With  numerous  illustra- 
tions. 16mo,  boards.  (Van  Nostrand's  Science 
Series,     No.     98) $050 

WEBB.  H.  L.— A  Practical  Guide  to  the  Testing  of  In- 
sulated   Wires    and    Cables.      Illustrated $1.00 

WEBB,  HERBERT  LAWS.— Telephone  Hand  Book.  Illus- 
trated.    12mo,     cloth.     Chicago.     1895 $1.00 

The  only  complete  work  on  the  Telephone.  All  pos- 
sible information  for  any  one  interested  In  Telephones 
and    how    to   make    and    operate  them. 

WEBER.— The  Handy  Vest  Pocket  Electrical  Dictionary- 
Cloth      «0  25 

Leather     $0-50 
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BITUMINIZED 
FIBER  CONDUIT 

FOR  UNDERGROUND  CONSTRUCTION 


Combines  the  good  features  of  other  conduits. 
Eliminates  the  bad  features  existing  in  many  kinds. 
Has  valuable  features  not  found  in  any  other  ducts. 

MacU-  in  7-foot  lengths  with  male  and  female  joints,  making 
construction  very  rapid  and  simple, with  consequent  low  cost. 

Alignment  is  perfect  and  permanent  without  tedious  care 
and  skill  required  in  laying  of  butt-joint  conduits. 

Users  are  astonished  by  the  ease  and  rapidity  with  which 
cables  can  be  drawn  in,  and  this  without  the  slightest 
scratching  or  injury  to  the  lead  covering  thereof. 

Made  in  sizes  from  i-inch  to  lO-inch  diameter. 

l-iends  of  any  radius  and  any  angle. 

Write  us  for  further  information  and  prices,  stating  sizes 
and  quantities  required. 


American  Conduit  Com 

Main  Offices:  100S-6  Manliattan  Building,  Chicago 

Other  Offices  1 

170  Broadway,  New  York.  336  Hlaoy  Stm,  Los  Angeles 


No.  12  Double  Line. 


PROTECTORS 
THAT  PROTECT. 

Our  patent  wrapped 
fuse  used  in  our  pro- 
tectors are  an  insurance 
policy  against  light- 
ning. 


Sample   free   by    mall    to 
any  Exchange  or  Toll  Line 


CENTRAL  TELEPHONE 
AND  ELECTRIC  CO., 

909  Market  St., 
ST.  LOUIS,    U.  S.  A. 


INTERNATIONAl 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

ttade  la  any  dtslred  capacity. 
Sample  parts  and  quotations  on  request. 

INTERNATIONAL 
TELEPBONEMANUFACTURINfiCO. 

CHICAGO,  U.  S.  A. 


THE  BEST  KIND  OF  INSURANCE 
FOR  TOLL  LINES 


To  be  erected  on  the  most  exposed 
parts  of  tlie  line.  Tliey  require  no 
attention  after  erecting. 

Minnesota  Electric  Com, 

MINNEAPOLIS,  MINN. 


We  introduced  succcsif  ul  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 


Writ*  lor  our  booklet—"  Selective  W." 


CENTRAL 
ENERGY 

O  R 

MAGNETO 


Impedance  Coll  for  Selectlves.    No  Sprlngi. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


CHICAGO,  ILLINOIS 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.E.HOMANS,  A.  M. 

352  pages. 

Clotii,  Price  $>.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marguette  Building,       Cliicago,  III. 


CENTRAL  STATION  HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu' 
facturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,   Separators  and  full   line   of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Americam  Distbict  Steam  Company 


Mention  Western   Electrician. 


LOCKPORTN.Y. 


Chicago,  III. 


August  27,  1904 
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Uur  prices  are  low  when  coat  of  malDteoance  and  quality  of  apparatus  are  c 

Do  not  fall  to  visit  our  exhibit  in  the  Electricity  Building  at  the  8t.  Louib  Exposition, 

Kellogg  Switchboard  &  Supply  Co.,  ^^t^rcHTcTao 

Seymour  Bldg.,  Los  Aageles       Electric  BIdg.,  Cleveland       Keystone  Telephone  Bldg.,  Pbilsdelphla 


Standard  three-bar  generator,  same  as  used  in  our  series  telephones. 
We  have  manufactured  generators  since  we  first  started  in  busi- 
ness. What  this  experience  means  to  you  enables  us  to  sell  the  best 
generator  made  at  a  price  sHghtly  above  the  ordinary.  The  differ- 
ence is  caused  by  the  better  grade  of  material  used  and  the  superior 
workmanship. 

You   pay    nothing  for  our  experience.    Our   Bulletin 
No.  11-E  explains  fully  this  apparatus.    Mailed  free. 

Stromberg-Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN    OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


f  INCREASED  RECEIPTS^ 

5.  PAY  THE  COST  o,  A 


i 

i 
f 
i 


TELEPHONE 

Oftentimes   the 

first  thirty  days 

will  do  it. 

TRY    ONE. 


BOOTHS, 


Write  for  catalog 

W.  S.  SEAMAN 
&  CO. 

218  E.  WATER    STREET, 
MILWAUKEE,  VIK. 


i 

i 


A  utoinatiG    Telephones^ 


PHvsicy 

Prontptness 

Precision 


Profits, 


Auiomaiic  Electric  Com,         Chlc9go,  I/.  S.  Am 
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PRODUCERS 


AND 
WHOLESALERS 
OF  WHITE  CEO/\R, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES   ON    SMALL    POLES. 
Writefora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NAADRC 


Vards 

<OSS    MICH. 
L'ANSE 
MUNISING      " 
ONTONAGON 
VAGNER.WIS 
PESHTIGO     •• 


SUITE    IZ06  TRIBUNE  BLDG.  CHICAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVIILE,  WIS. 

Largt  Slock  Contlanlly  on  Hand 


Poles 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO. 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


O^^Vg^ 


'JjU/ 


cm 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chalf 
cars  and  modern  coaches  which  leave  Central 
Station.  l2thStreet  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Dulutn,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND,Gen'l  Pass.  Agt., Milwaukee, Wis. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

BIO  Marquette  Bldg..  Chicago. 


BRACKETS— X  ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OVR.    MOTTO    IS: 
Prompt  Shipment       Quality       Satlsfsotlon       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


FIVE 

POINTS 

OF  EXCELLENCE. 


Leaving  the  center  of  the  city 
from  which  you  start;  reaching 
the  center  of  the  city  of  your  des- 
tination, over  smooth  and  level 
tracks;  giving  rest  and  comfort; 
riding  beside  running  waters  most 
of  the  way,  through  the  centers  of 
population  to  the  gateways  of 
commerce;  when  you  travel  by  the 

NEW  YORK  CENTRAL  LINES. 


A  copr  of  t)ie  Illustrated  Catalogue  of  the 
"Four  track  Series"  will  be  yent  free  upon 
receipt  of  a  two-cent  stamp  by  George  H-Danlely, 
Oeneral  Fassen(;er  Agent,  Grand  Central  Sta- 
tloD,-New  York. 


A    Trip    Thro\igh 

Yellowstone  Patrk 

is  what  everyone  hopes  to  have — some  day.  It  is  the  most  vvfonder- 
ful  trip  in  the  world.  There  are  more  than  3,000  square  miles  of  weird, 
marvelous,  unimaginable  things  that  can  be  seen  nowhere  else,  there- 
fore if  one  ever  sees  them  one  must  go  to  the  Park,  in  the  heart  of  the 
magnificent  Rockies  with  snow  tipped  peaks  all  around.  If  Old 
Faithful  geyser,  a  Paint  Pot,  Mud  Volcano,  or  Emerald  Pool  were  to 
be  found  in  Lincoln  Park,  Chicago;  Central  Park,  New  York;  or  Fair- 
mount  Park,  Philadelphia;  the  people  would  flock  to  see  it  or  them  by 
tens  of  thousands.  For  a  very  small  sum,  comparatively,  all  these  and 
hundreds  more  of  nature's  unduplicated  mar\-els  can  be  seen  between 
June  I  and  September  30,  of  each  year,  and  one  will  enjoy,  to  boot, 
the  best  coaching  trip  in  the  country. 

The  Northern  Pacific  folder  on  Yellowstone  Park,  just  issued,  is 
a  new,  right  up  to  date,  finely  illustrated  dessertation  on  this  Yellow- 
stone Park  trip.  It  is  not  descriptive,  but  deals  with  the  detailed, 
technical  matters  everyone  needs  to  know  about  such  a  trip.  It  tells 
all  about  the  hotels,  the  stage  coaches,  the  roads,  the  cost" of  the  tour; 
where  the  geysers,  the  waterfalls,  the  bears,  the  canyons  are,  and  where 
the  trout  fishing  is  found.  We  have  printed  thousands  of  this  beauti- 
ful leaflet  and  want  everybody  interested  to  have  a  copy,  and  it  can  be 
obtained  by  sending  A.  M.  Cleland,  General  Passenger  Agent,  St. 
Paul,  Minn.,  two  cents  with  proper  address. 

"Wonderland  1904"  which  is  a  very  fine  pamphlet  of  1 16  pages, 
descriptive  of  the  Northwest,  including  the  Park,  will  be  sent  for 
six  cents. 


Locations    for   Industries 

Erie  Railroad 

Chicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  marltets 
and  advantages  for  manufacturing,  and 
can  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street,  New  York 


ARE  YOU  LOOKING  FOR  TROUBLE? 

IP  so,  GET  A  COPY  OP 

TELEPflONETROUBLES 

AND  HOW  TO  FIND  THEM 

— IN— 

BOTH   MAGNETO  AND  COMMON  BATTERY 

SYSTEMS. 

9th  Edition  Just  Out.      Price,  ZSc. 

Electrician  Pubilsliing  Co., 

510  MBTqnette  Bnlldlas, 
CHICAGO, 


Standard  Vitrified  Conduit  Go. 


B.  •.  BARNARD,  Mantger 

39-41  UORTLANDT  ST. 
NEW  YORK 


LARiESTiFACTORiES  IN  THE  WORLD  STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


Preserve  Your  Copies 


OP  THB 


Western  EiECTRiciAN. 


BINDERS  81.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Hlnlte  510  M«r<wctto  B»n«H»«,        «        .       .       . 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 
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Possibly  our  promptness  in  shipping  Poles  has  brought  you  to 
expect  it  of  everybody. 

Do  you  understand  that  we  are  just  as  prompt  in  shipping  Ties? 
Send  us  that  rush  order  and  we  can  prove  it. 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Michigan. 

Tipper  &  Patton,    Pittsburg  Agents,   509  Bessemer  BIdg. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  TransforYard— midway  between  St.  Pml  and  Minne- 
apolis, where  we  load  in  forty-eight  houri  from  the  time  we  have  your  order. 

PACE  &  HILL  CO.   'S^S^ETptr^iirM^N-g!' 


1P5[?S^0>W^  OM/^fjoJ^  $M>^>wvftV  ^Mrw  €eC     ^juA^wcjuvV  <w>>yV(WoWXwy.   6Ag^xM.<\W3\XcW. 


TELEPHONE       POLES 

Yards  at  Bed  Cliff,  Wis..  Aitkin,  Feeley,  Cohasset,  Deer  Hlver,  Tenstrlke 

and  Black  Duck,  Minnesota. 

Large  stocks.    Prompt  shipments.    Cartfully  inipected  stock  at  low  prlcea. 

018-19  Lumber  Exchange 
MINNEAPOLIS,  MINN. 


J.W.MORRISDMLUMBERCO.. 


S:CEDARP01ES 

All  Lengths  AN«> SIZES 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

I2II-IE-/3  MARQUETTE  BLOG.  CHICAGO. 

EIGHT    DISTRIBUTING     YARDS 


J.  „  .  >r. ......  ^..r.^^<sm!)iii^iw-lSi:B!i^iitiSsmm^^ 


THE  CROUSE-HINDS 

HARPOON  GUY  ANCHOR 


Is  made  of  forged  steel 
and  weighs  22  pounds. 
The  rod  is  one  inch 
square  and  five  feet 
long.  The  wings  have 
a  spread  of  thirteen 
inches. 

The  anchor  is  installed 
with  no  other  tools 
than  a  common  sledge 
hammer.  It  can  be 
driven  into  the  ground 
with  30  or  40  blows  of 
the  sledge. 

WRITE  us  FOR  CIRCULAR 
AND  PRICES. 


GROUSE-HINDS  COMPANY. 


133  S.  CLINTON  STREET, 


CHICAGO,  ILL' 


MICHIGAN   WHITE 


LARGE  STOCK. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


i8 
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BOILER  WATERS  CORRECTED 

;   and   prevent  seal 


to   remove   and   prevent  scale  and  to  stop  corrosion.     DEARBORN  TREATMENT  does   the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


Telephone:  Harrison  3030  and  3931. 


Dixon's  In  Handy  Ulb.  Bars 

Solid  ^^^  "^^  slipping,  without  hardening 

«2     f  A    T*  -         '  o'  otherTvise  injuring  the  leather, 

OCll    UT*eSSmg       Circular  J250and  free  samples  upon  request. 

IHSKPH    IiIXdN    CRUCIBLE  CO..    lERSKV   CITY,  X.    |. 


If  the  IrvstaLlla.tion  of  a. 


■a 


GREENS  ECONOMJIER 


Were  long  an  expense,  then  jou  would 
be  justified  in  deliberating,  but  under 
ordinary  conditions,  depending  largely 
upon  coal  cost,  it  soon  pays  for  itself 
by  utilizing  waste  gases.  Electric 
light  and  power  plants  find  it  a 
paying  investment  outside  of  the  lo  to 
20^  saving  on  coal  bill.  Ask  for  ex- 
planation through  our  experts,  also 
for  booklet,  both  free. 


^he  Green  Fuel   Economizer  Co. 

Ma.tfea.wan,  N.   Y.  w/"o/e  Manufaciurers  in  the  \/.  S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  G\SOUNB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan- American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  o(  an  auto- 
matic steam  engine,  either  beltfd 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

CHICAQO  HBIGHTS.  ILL. 

AGENCIES : 
Keystone  Engineering  Co.,  Fanner's  Bank  Bldg.,  Pittsburg,  Pa. 

Strong,  Carllile  &  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co.,  149  Broadway,  N.  Y. 

C.  H.  Seldenglanz.,  52  When  Bldg.,  Indianapolis,  Ind. 


JEFFREY  ^ii^T  DREDGES 


FOR  catalogue;. 


THE  JEFFREY  MFG.C' 
COLUMBUS,  OHIO. 


H.  H.  FENNER,  President 


IME\A/ 


J.  F.  BLAUVELT,  Agent 


MANUFACTURERS  OF 


IVI 


hiriory  for   I  rts^-i la-ti og 


RUSSELL  W.  KNIGHT,  Treasurer  | 

IVI  PAN  Y 
-trical   \A/ire8 


Bri^idlng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 


304  PEARL  STREET 


1. 


PROVIDENCE,  R.  I.,  U.  S.  A, 


REG.TRADE  MARKS  jhe  PHOSPHOR  Bronze  Smelting  Co.  Qmited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

y-'/,ca/^^cr>.^icY''  — DELTA    METAL 

^^/"J^  CASTINGS,  STAMPINGS  and  FORCINGS 

ORIGINALandSoleMakersinthe  U.S. 


BEST  ON  EARTH. 


BURBER  AUTOMATIC. 


For  Electric  Work 

RBOULATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Then  compare  It  with  soma  0ms  Engine 
hand  books  that  coat  $1.00. 


Woolley 
Foundry  &  Maohm  Works 

Box  400,  Andermon,  Ind. 
U.  S.  A. 


Are  built  on  lines  of  strict  origi- 
nality, and  are  protected  ty  the 
Olds  patents.  The  essential  parts 
of  our  eng^ines  combine  the  highest 
efficiency  with  the  greatest  simplic- 
ity of  construction  and  operation. 
No  engine  made  approaches  the 
Olds  for  economy  and  durability. 


Cas  and 

Gasoline 
Engfines 


stationary  Engines 
Portable  Engines 


-     2  to  100  H.  P. 
8  to  18  H.  P. 


Write.to-day'for  full  information 
and  new  illustrated  catalog, 

Olds  Gasoline  Engine  Works 

252  River  Street,     -     Lansing,  Mich 


4^ 


■'"•'^; 


SAMSON  TURBINE 


In  connection  with  our  turbines  we  build  tlie  highest  grade 

-    of  POWER  TRANSMISSION  MACHINERY  in  the  way 

of  GEARS,  SHAFTS,  BRIDGETREES,  BEARINGS,  etc. 

Write  Dept.  D  for  Catalogue 


JAMES  LEFFEL  &  CO. 


1    SPRINGFIELD,  OHIO 


U.  S.  A. 
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Fort  Wayne  Revolving  Field  Alternators 


Engine  Driven 

Multiphase 
alternators 
furnish  most 
economical 
and  flexible 
equipment  for 
lighting  and 
power  plants 


X  ^^t 


Fort  Wayne  Three'Hhase  Engine  Driven  Alternator 
Type  T  R  E  48-200»J50-2,300  volts. 


Write  for  Literature  and  Prices 


Fort  Wayne  Electric  Works,  Fort  wayne,  Indiana. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  thein,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

nt^rr^ONE  DOLLAR. 


receipt  of  price 

No   technicalities. 


Substantially  bound   in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


Good  Advice 


No.  6 


If  you  have  not  yet  tried  a  Duncan  Watt- 
meter for  your  Direct  Current  service,  send 
for  one  of  our  latest  high  torque  type.  They 
have  12  per  cent  greater  turning  moment 
than  any  meter  on  the  market.  This 
means  extreme  accuracy  on  low  loads  for 
an  indefinite  period  and  a  positive  earning 
on  your  small  load  service.  A  meter  sent 
on  [30  days  trial  to  prove  our  assertion, 
tells  the  story. 

Cood  Advice  No.  7  Next  Week 


Write  Toi'Bulletin  [and  Prices 


DUNCAN  ELECTRIC  MFG.  CO, 

LAFAYETTE,   IND. 
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5000  horsepower  Allis-Chalmers  Engine 

Machinerv   Hall.  World's   Fair,  St.  Louis. 


WHAT  IT  HAS  DONE 

liegan  unloading  from  train  Jan.  I5tli — 27  carloads-  Generator  10  carloads, 

Sieaiii  first  turned  on  April  20th,  Engine  and  Generator  opera  ed  perfectly  ever  since. 

St,  Louis  Exposition  olHcially  opened  April  30th,  1904. 


Decorative  lighting  of  Exposition  Buildings  and  Giouads  first  turned  on  evening  April  29th,  this  Engine  and  Generator  carrying  the  load. 

Ran  noD'Condensing  one  month  white  Exposition  was  getting  its  condenser  plant  erected  and  connections  made.  During  that  lime  carried 
4300  horsepower  night  after  night- 

Sometimes  required  to  operate  the  CftscadeSi— 2000  horsepower. 

Exposition  having  finished  its  condenser  plant,  the  Engine  was  required  to  take  full  load  June  loth.  That  night  the  unit  carried  4800  horse- 
power. Began  with  26-inch  vacuum — no  load — which,  under  load,  ran  down  to  about  14  inch,  or  7  to  8  pounds.  Engine  has  never  been  out  of 
coiDmission,  except  for  two  nights  when  a  sewer  burst  and  flooded  the  wheel-pit. 

Since  then  Engine  ran  condensing  until  July  25th, — carrying  4800  horsepower  with  from  13  to  16  inches  vacuum.  On  July  25^1  a  break  occurred 
in  ihe  Exposition  discharge  pipe  which  takes  the  condenser  water  to  the  Lagoon.  The  Engme  then  ran  non-condensing  for  two  nights.  It  carried 
4400  horsepower  during  that  time.     On  July  28th  ran  condensing, — since  then  it  has  regularly  carried  5600  horsepower  with  15  inches  vacuum. 


The  "Big  Reliable" 


Canadian  representatives,  Allis-Chalmers-Bullock,  Ltd.,  Montreal 


September  3,  1904. 
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TheElectrig  StoraceBatteryGo. 

PHILADELPHIA 

Extends  an  invitation  to  its  exJiibit  at  Section  Twenty, 

in  the  Palace  of  Electricity,  Louisiana 

Purchase  Exposition, 

September    12.    1  904- 


SALES    OFFICES 
PHILADELPHIA— Allegheny  Av.  and   t  9th  St. 


NEW  YORK-lOO  Broadway. 


The  S.  K.  C.  Inductor  Alternator 

Ability  to  Start  Up 

Oil  Up 

Shut  Up 

and  occasionally  Clean  Up 

is  all  that  is  required  to  operate  the  Inductor  Alternator  as  built  by  the  Stanley 
Electric  IManufacturing  Company. 

Does  simplicity  appeal  to  you  ?  You  have  it  in  the  Inductor  with  no  moving 
wires,  brushes,  commutator  or  collector  rings. 

Do  you  desire  inexpensive  operation  ?  The  Inductor  has  nothing  to  renew, 
and  only  the  bearings  require  attention. 

Are  your  facilities  for  handling  machinery  limited  ?  The  Inductor  is  not 
difficult  to  install. 

Bulletins  Nos.  123  and  128  tell  all  about  it.     Send  for  them. 

The    Stanley    Electric    Manufacturing   Company 
Pittsfield,  Massachusetts,  U.  S.  A. 


\A/.    D.    RAIIMX. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moicture-prooflng,  black  paint.  An  elastic  anti-rust  coat- 
ing.   A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  for  **Data  on  Infulatln;  Materials.** 


DIELECTRIC  MANUFACTURING  CO.. 


SAINT  LOUIS. 


CARBONS 

CONSUMERS  CARBON   CO. 

LANCASTER,  OHIO,  U.  S.  A, 
Carbons  of  all  kinds  and  for  all  purposes. 


PUTINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF   HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


IVIF^AIMY,  Inc. 

ARTISANS  IN  PLATINUM 
408'4IO-4l2-4l4  N.  J.  R.  R.  AVE.  NEWARK,  N.  J. 

New  York  Office:    120   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Eagnall  Electric  Co.. — 
Akron  Electrical  Mfg  Co. . . .  10 

Allen  Company,  L.  B — 

Allis-Chalmers  Company 2 

American  Battery  Co — 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 14 

Amer.  District  Steam  Co 17 

Amer.  Elec.  Fuse  Co 9 

Amer.  EL  Telephone  Co 15 

American  Electrical  Works. .11 
Arnold  Elec.  Power  Station 

Co 13 

Automatic  Electric  Co 14 

Babcock  &  Wilcox  Co 16 

Bain,  For^e 11 

Baker  i  Company 3 

Baker  A  Co.,  W.  E 13 

Bamett  Company,  G.  &  H — 20 
Beardsiee  Chandelier  Mfg.Co.lO 

Berthold  &  .Jennings J6 

Big  Four  Route 16 

Bissau  Co.,  The  F 10 

Bossert  Electric  Construction 

Go 15 

Brooks,  HallL 16 

Bryan-Marsh  Co — 

Bryan,  Wm.  H 13 

Buckeye  Electric  Co — 

Bullock  Elec  Mfg-.  Co 2 

Butterfield.  J.  F -- 

ByUesby  i  Co.,  H.  M 13 

Cantwell  Press.  The 9 

Central  Electric  Co — 

OenL  Stat.  Improvement  Co..  [2 

Central  TeL  A  El.  Co — 

Oentury  Electric  Oo 11 

Chicago  Die  &  Electric  Co.. .  .— 
Chicago  Edison  Co 4, 12 


Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..  I 

Chicago  Mica  Co 10 

Columbia  Incand.  Lamp  Co..— 

Columbia  Mfg.  Co 17 

Columbus  Storage  Bat'ry  Co.— 

Consumers  Carbon  Co 3 

Continuous  Eail  Joint  Com- 
pany of  America 10 

Cope,  T.  J 8 

Crawfordsville Electric  Co..!2 
Crescent  Ins.  Wire  &.  Cbl.  Co.  1 
Crocker- Wheeler  Company. . .  5 

Crouse-Hiuds  Co — 

Cutler-Hammer  Mfg.  Co 19 

Cutter  Elec.  &  Mfg.  Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.  8 

Diamond  Meter  Company — 

Dielectric  Manufacturing  Co.  3 

Directory  of  Engineers 13 

Dixon  Crucible  Co.,  Joseph..  8 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 19 

Economical  Elec  Lamp  Co..  7 
Edison  Decorative  &  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.  Company 7 

Edwards  &  Co — 

Egan,  J.  J. 7 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 

Electrical  Appliance  Co 6 

Electrical  Engineer  Institute.  5 
Electrician  Pub.  Company...  13 
ErieRy 12 

FariesMfg.  Co 20 

"ForSale"  Advertisements. .12 
Ft.  Wayne  Elec.  Works,  Inc. .19 


Fostoria  Incand.  Lamp  Co... — 

Fowler,  John  H 16 

Fowler-Jacobs  Company 16 


General  Electric  Co 9 

General  Engineering  Co., The  13 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co  — ~ 
Gould  Storage  Battery  Co  —  — 
Gt.We6t.SmeIt.&  Refining  Co.— 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company. .  .12 

Hallberg,  J.  H 13 

Haller  Machine  Co tl 

Hart  Mfg.  Co 1 

Hartford    Steam    Boiler   In- 
spection &  Insurance  Co....  8 
Hazard  Manufacturing  Co... 20 
Highland  Park  College.     ...  11 

Hipwell  Mfg.  Co — 

Hobart  Elec.  Mfg.  Company.  1 

Hoffman,  G.  W 17 

Holmes  Fibre-Graph.  Co 4 

Holophane  Glass  Co 20 

Holtzer-Cabot  Electric  Co. ..11 

Hornaday  &  Co..  J.  P 13 

Humphrey,  Henry  H — 

Hunt&Co.,Robt.  W 13 

Illinois  Central  Ry. 13 

Incandescent  Electric  Light 

Manipulator  Company 1 

Indiana  Rub.  &  Ins.  W.  Co... .  1 
India  Rubber  &  Guita  Percna 

Insulating  Company 5 

International  Elec.  Meter  Co  12 
International  TeL  Mfg.  Co.  ..15 


Jackson,  D.  C.  A;  W.  B 

Jeffrey  Manufacturing  Co . , 
Jewell  Electrical  Inst.  Co., 
Johns-Man ville  Co.,  H.  W. . 


Kartavert  ManufacturingCo.20 
Kellogg  Switchboard  &  Sup- 
ply Company 15, 16 

Kemp,R.  W 13 

KesterElec.  Mfg.  Co 12 

Klein  &  Sons,  Malhias 5 

Kohler  Brothers 13 

Kuhlman  Electric  Co ll 

Leather  Preserv.  M.  Corp — 

Leffel  &  Co. ,  James 8 

Lindsley  Brothers  Company..  17 
Loud*sSonsCo..H.  M 17 

Machado  &  Roller  7 

Maltby  Cedar  Company 17 

Manhattan  EL  Supply  Co 4 

Manross,  F.N 4 

Marinette  Gas  Engine  Co 8 

Matthews  &  Bros. ,  W.  N 11 

McLaughlin,  James 13 

McLaughlin  &  Co.,  Jas 8 

McLennan  .fc  Company,  K..  ..10 

Mechanical  Appliance  Co — 

Mica  Insulator  Company — 

Michigan  College  of  Mines..— 

Minnesota  Electric  Co 14 

Miscellaneous  Advs 12 

ilonon  Railroad -  - 

Moon  Mfg.  Co..  The ...14 

Morrison  Lbr.  Co. ,  J.  W — 

Mueller  Company,  William..  17 
MunseUA  Co.,  Eugene 10 

National  Electric  Co 4 

National  India  Rubber  Co — - 
',  Jfew  England  Butt  Co 1 


iF'oir    OX^iSAlflecS.    Id.c3.eac    of    A.^k  ^rej^isexxiiexx'ts    See 


N  ewgard  &  Co. ,  Henry 10 

New  York  Cent.  Ry 14 

New  York  Ins.  Wire  Co 11 

Northern  Elecfl  Mfg.  Co....  8 

Northern  Pacific  Ry 16 

Northwestern    Storage    Bat- 
tery Co 11 

Norton Elect'llnstrument Co.  I 

Okonite  Co.,  The 1 

Olds  Gasoline  Engine  Works.  8 

Pacific  Coast  Pole  Co 17 

PageAHill  Co 16 

Paragon  Fan  Si,  Motor  Co — 

Pardridge  Shade  &  Refi.  Co..— 

Pass  &  Seymour,  Inc — 

Phelan,  D.  W 16 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.. .11 

Phoenix  Glass  Co 1 

Phosphor-Brouze  S.  Co 8 

Pignolet,  L.  M 10 

Pittsburg  &.  L.  S.  Iron  Co ....  17 
Plume  &  Atwood  Mfg.  Co —  — 

Porter  Cedar  Company 17 

Reisinger,  Hugo.. — 

Reynolds  EL  Flasher  Mfg. Co.  12 

Roebling's  Sons  Co.,  J.  A 20 

Ruebel-Schwedtmann- Wells..  13 
Runzel-Lenz  Elec.  Mfg.  Co. ..14 

Safety  Ins.  Wire  &  Cable  Co . .  1 

Sargent  &  Lundy — 

SatKiuoil  Silk  Mfg.  Co 5 

Schott,  W.  H 13 

Seaman  &  Co. ,  W.  S 14 

Sears,  Roebuck  &  Co — 

Simplex  Electrical  Co., The.,  1 
Simplex  Elec.  Heating  Co.... h 

Speer  Carbon  Co 3 

Sprague  Electric  Company...  5 


Squire  Electric  Co — 

Standard  Elec.  Mfg.  Co 1 1 

Standard  Underg.  Cable  Co... .  i 
Standard  Vitrified  ConduitCol? 
Stanley  Elec.  Mfg.   Co.,  The   3 

Stanley  Instrument  Co 7 

Stanton,  LeRoy  W 13 

Slate  Univ.  of  Iowa 13 

Sterling  &  Son,  W.  C 16 

Sterling  Electrical  Mfg.Co...  — 

Sterling  Varnish  Co.,  The 7 

Stow  Mfg.  Company lO 

Stromberg-Carlson  TeL  Mfg. 

Company is 

Sturtevant  Company,  B.  F.,.20 

Torrey  Cedar  Company 17 

Trumbull  Elec.  Mnfg.  Co -- 

Turner  Brass  WorLs — 


Union  Electric  Jlfg.  Co — 

Valentine-Clark  Co.,  The 17 

Vulcanized  Fibre  Company. .20 

Wagner  Electric  Mfg.  Co \h 

Walsh's  Sons  &  Company 1 

Warren  Elec.  Mfg.  Co 10 

Wesco  Supply  Co — 

Western  Electric  Company.  ..12 

Western  EL  Supply  Co 9 

Westinghouse      Electric      &. 

Manufacturing  Co, IS 

Weston  Electrical  Inst.  Co...  1 

Wilmerding,  C.  H 13 

Wisconsin  Central  Ky 16 

Woolley  Fdy.  &  Mach.  Wks,..— 
Worcester  Corrpany,  C  H....16 

Yesbera  Mfg.  Co — 

Yost  Electric  Mfg.  Co 5,  II 
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REMEMBER  THE   NAME  AND  BUY  THE  BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING    RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITS  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


HAIR  SPRINGS 


/FiBRE-GRAPHim 
COMMUTATOR  jl 
BRUSH        I 


.  ^'L\J-V\JS.RKM\H<i 


There's  No  Friction 

with  the  Flbrc-Grapblte  Commutator  Bniah. 
BeiDg  90perceQt.p!]re  graphite,  It  inrarei  low 
realitancCf  do  iparlcing  under  a  varying  load,  god 
longer  wear.  TLcre  li  no  greasing  required. 
The  Fibre-Graphite  ]■  Ihcrcforc  the  most  ecof 
Domic  brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5155 Wakefield  St.,GeriiianIawn,  PHIUDELPnlA. 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Maflhattai  Electrical  SiBly  Co. 

NEW  YORK:  CHICAGO: 

32  Cortlandt  St.  188  Flftli  Ave. 


National  Electrical  Machinery 


BUILT  IN  ALL   CAPACITIES 

NATIONAL  APPARATUS  is 
kigk  grade  in  every  respect. 
Modern  in  design  and  superior 
in  performance.  We  solicit 
specifications  covering  Gen- 
erating Equipment  for  Lighting, 
Power  or  Railv/ay  Service. 

Write  for  Catalogue  No.  27 


1000  K.  W.  Rotary  Coxverter  for  Street  Railway  Service 


National  Electric  Company 


New  York  :  J35  Broadway 
Pluladelphia:  )509  Land  Titlt  Bldg. 
Cbarlestoo,  W.Va.i  Agnew  Electric  Co. 


Main  Office  and  Works 

Milwaukee 


Pittsburg  I  Gellatly  &  Co. 
Chicago  I  Old  Colony  Bldg. 
Seattle  and  San  Francisco :  Kilbourae  &  Clark  Co. 


c^r'a'^d^e  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    -    St.  Marys,  Pa. 
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They  Stand  on  Their 
Own  Merit. 


THE    GENERAL    ELECTRIC    COMPANY 


DEFEATED    BY 


The  Yost  Electric  Manufacturing  Company 

Painter  patent  for  insulating  lining  made  of  a  single  piece  of  fiber  tubing  held  to 
be  void  for  want  of  Patentable  Novelty  in  view  of  Prior  Art. 

This  decision  was  handed  down  by  Judge  Hazel  of  the  United  States  Circuit  Court  in 
the  Southern  District  of  New  York,  filed  July  30,  1904,  in  a  suit  brought  by  The  General 
Electric  Company  against  The  Yost  Electric  Manufacturing  Company  of  Toledo,  Ohio. 

Yost  Sockets  and  Electrical  Specialties  save  you  time,  labor  and  annoyance.  Full 
information  for  the  asking.     Catalogue  free. 

The  Yost  Electric  Manufacturing  Company 

TOLEDO,  OHIO 


I 
I 
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♦ 
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♦ 
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M.KLEIN    &  SflN. 
Send  2c  stamp  for  aew  catalo^e  No.  6  of 

KLEIN'S     TOOLS 

Foi*  Elect ficat  Wofkcrs 
and  Line  Builders. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago.  III. 


Our  RTaiem  o£  training  by  roall  has  helped  thons- 
aads  held  down  in  poorpodtions  to  rise  to  better 
ssJiufes  md  riiuaiioiis.  Tear  chince  lo  rise  la  jnst 
•3  FW)d  S9  othen.  Wrll«  for  onr  free  illcistral«i 
book,  "  Can  [  Become  An  Electrical  Engineer  I " 
We  le&cb  by  mall,  EHectrical  Engineenne,  Me- 
cHanlcsl  EneineeHnp,  Steam  EnglnMriae,  Mechan- 
ical Draoin^.  Electric  Liehtinp,  Electnc"  Railway's. 
ELECTRICAL  EN'GfXEER  rNSTTTL'TE,  Dept. 
£  2«  Weal  TSm  St.,  N'ew  York. 


Crocker-Wheeler.     Brown,  Boveri. 

By  arrangement  with  the  celebrated 
electrical  engineers,  Brown,  Boveri 
&  Cie.  of  Baden,  Switzerland,  the 
Crocker  -  Wheeler  Company  has 
secured  their  alternating  current 
designs,  patents  and  rights  to  man- 
ufacture in  America,  and  has  re- 
tained them  as  consultingengineers. 

Crocker- Wheeler  Company  is  now 
putting  on  the  market  alternating 
current  generators,  transformers 
and  accessories  of  the  most  per- 
fect design  and  construction, 
adapted  to  American  practice. 
Opportunities  to  bid  on  this  appa- 
ratus are  invited. 


DIRECT  CURRENT 

MOTORS 


Ji~ 


THE  ADAPTATION 
of  our  motors  to  mechan- 
ical drive  is  practically 
universal,  and  their  serv- 
ice is  unequaled. 

Write    for  Bulletin  No.  21814. 


SPRAQUE 

ELECTRIC     COriPANY 


Qeneral  Offices: 
527  West  34th  Street,  New  York. 


Chicago  Office:  PIsher  Building. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HAOIRSHANA/ 


Authorized  Manufacturers  of  th« 
A.TTIX     F-UEXIBI-E    TUBI 


^A/IRI 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
IB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


ffi 


»s 
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CHURCHER  ALTERNATING- 
CURRENT  RECTIFIER 

will  not  only  ti'ansform  any  cycle  of  alternating  current  into  direct  current, 
but  will,  at  the  same  time,  if  desired,  convert  the  potential  of  the  direct  cur- 
rent produced  to  a  hifjher  or  Uiwit  voltafrc. 

SOLD  ON  30  DAYS'  APPROVAL 

Cheaper  to  install  and  operate  than  a  motor  generator.  Very  slight  renewal 
costs.  Guaranteed  net  efficiency  of  50  per  cent.  Full  particulars  in  Biilletin 
No.  18. 

THE  ELECTRICAL  APPLIANCE  CO. 

CINCINNATI,    OHIO 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Adjaatem.   Cord. 

Incandes.  El.  Ll.  Manlp.  Co. 
Adjusters,  Inc.  Lanips. 

Inc.  El.  Lt.  Manipulator  Co. 
Anebors  (Tel.  &.  Tel.) 

Mattbews  A  Bro.,  \V.  X. 

Crouse-Hinds  Co. 
Annanclntors. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries  and  Jars. 

liissellCo.,  The  F. 

Central  Electric  Co. 

Columbus  Storage  Uatlery  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Klecirlc  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wpsco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belln.    Bnsxers.   IStc. 

Central  Electric  Co. 

Edwards  Jfc  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  DresslnK* 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 
Heltlne. 

Leather  Preserver  Mfg.  Corp 
BloTT  Pipes. 

'I'urner  Brass  Works 
Blovrers. 

SturlevanlCo..  B.  F. 
Boiler   Compounds. 

Dearborn  Drug  A  Chem.  Wks. 
Boilers. 

Allls-Chalmers  Company. 

Babeock  A  Wilcox  Co. 
Roolcs.    Klectrlcal. 

Cantwell  Pres-;.  The. 

Elnctrlclan  Publishing  Co. 
Booths,  Telephone. 

Seaman  A  Co..  W.  S. 

Yesbera  Mfg.  Co. 
Brackets. 

Paries  Mfg.  Co. 
Brushes. 

Central  Electric  Co. 

Hobart  Elee.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Sneer  Carbon  Co. 

Western  Electric  Company. 
Calile  Han&rers, 

mssell  Co.,  M.  V. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables) 
<'anopleH. 

Fiiiics  Mfg.  (.'0. 
Carbons,    Points   and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  AprtllanceCo. 

Uelsinger.  IIuro. 

Siieer  Carbon  Co. 

Wesco  Supply  Co. 

Western  Klec.  Supply  Co. 
Castings. 

Furies  Mfg.  Co. 

New  England  Butt  Co. 

Xallonal  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Chilli  (lellerH. 

Furies  Mfg.  Co. 
Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  Mf^-  <'o. 

Ft.  Wavne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Western  Electric  Comixiny. 

Westinghouso  El.  A  Mfg.  Co. 
CliiHterH. 

Farles  Mfg.  Co 
Clatches,    electrical 

and    Mechanical. 

Akron  Electrlcul  Mfg.  Co. 
Coal    and    AiiheH    Hand- 
ling   MachlnerT'. 

Jeffrey  Mfg.  Co. 
Colls  and  Uaffnets. 

WMtcrn  Electric  Co. 


Commatator  Compound 

Allen  Co.,  L.  B. 

Egan,  J.  J. 

McLaughlin  &  Co.,  .7as. 

McLennan  A  Co.,  K. 
Commatator  TruluK  De- 
vice. 

Akron  Electrical  Mfg.  Co. 
Condensers,  fllectric. 

Stanley  Klec.  Mfg.  Co. 
Conduit  and  Conduits. 

American  Circular  Loom  Co. 

American  Conduit  Company 

Central  Electric  Co. 

Electric  Appliance  Co. 

Sprague  Electric  Co. 

Standard  Vltrlfled  Cond.  Co. 

Wesco  Supply  Co. 

Western  Electrical  SupplyCo. 
Contractors    luud    Blec- 

Irlo    Ll^ht  Plants. 

.'Vllis-Chalmcrs  Company. 

Bullock  El.  Mfg.  Co. 

Crocker-Wbeeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Coi;itroller»,  i^rane. 
.    Amer.  lUec.  Fuse  Co. 
Cord. 

.  Kunzel-Len/,  Elec.  Mfg  Co. 
Cro;«N-AriuH,     Plus     and 

Brackets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elec.  Supply  Co. 
Cnt-Oats  and  S^rltobes. 

Bissell  Co.,  The  F. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Crouse-Hlnds  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  JIanufacturlngCo. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co, 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Dynamos  and  H«tors. 

Akron  Electrical  Mfg.  Co. 

AUls-Chalmers  Company. 

Bissell  Co,,  The  F. 

Bullock  Elec.  MfK-  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker-Wbeeler  Co. 

Dustin  Co.,  Cbas.  E. 

Ft.  Way  ne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregorj'  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Iloltzer-Cabot  Electric  Co 

."^lechanlcal  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

.stank'y  Klec.  Mfg.  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co..  B.  B. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A 'Mfg.  Co. 
economizers.    Fuel. 

Green  Fuel  Economizer  Co. 
electric    Heatlns  Appl. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
electric    RallTrar*. 

Crocker-Wbeeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

Wes-tlnghouse  El.  A  Mfg.  Co. 
electrical  and  BTcshan- 
Ical    Bniclneers. 

Arnold  Elec.  Power  Stat'n  Co. 

Baktr  A  Co..  W.  E. 

Bryan.  Wra.  H. 

Butterfleld,  J.  P. 

Byllesby  A  Co.,  H.  M. 

General  Engineering  Go.,,The. 


Hallberg.  J.  H. 

Hornaday,  J.  P.  A  Co. 

Humphrey,  Henry  H. 

Hunt  A  Co.,  Robt.  W. 

Jackson.  D.  C.  &  W.  B. 

Kemp,  R.  \V. 

Kobler  Brothers. 

McLaughlin,  James 

Newgard  A  Co..  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel.  Schwedtman,  Wells. 

Sargent  A  Luody. 

Schott.  W.  H. 

Squire  Electric  Co. 

Stanley  Elec  Mfg.  Go. 

Stanton,  LeRoy  W. 

Wilmerding,  C.  H. 
electrical  Instruments. 
(Recording  and  Testing.) 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Diamond  Meter  Co. 
.  Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Jewell  Electrical  Inst.  Co. 

Macbado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Plgnolet,  L.  M. 

Stanley  Elec.  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  JIfg.  Co. 

Weston  Electrical  Inst.  Co. 
eiectro-Platlne  Mach'y 

Crocker-Wheeler  Company. 

General  Electric  Co. 
elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
enf;:ines,  tias  and  Gaso- 
line. 

Allis-Chalmers  Company. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  Mach.  Wks. 
entwines.   Steam. 

AUis-Chalmers  Company. 

Dustin  Co.,  Chas.  E. 

Sturtevant  Co.,  B.  P. 
Fans    and    Pan    Motors, 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co, 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartftvert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  &  H. 
Fittin^H. 

Farles  Mfg.  Co. 
Fixtures,  Gas  and  eiec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Bissell  Co.,  The  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forgres. 

Sturtevant  Co.,  B.  F. 
Puses  and  Fuse  Wivm. 

.Vmor.  F.lcc.  Fuse  Co. 

Bissell  Co..  TheF. 

Central  Electric  Co. 

Central  TeL  A  EI.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-ManvllleCo..  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co". 
Globes,    Reflectors    and 

Shades. 

Fostorla  Incan.  Lamp  Co. 

Haller  Machine  Co, 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Red.  Co. 

Phcenlx  Glass  Co. 

Wesco  Supply  Co.  ■ 

Western  Electric  Co. 

Western  Elect,  Supply  Co. 
Graphite   Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphlte  Co. 


I^^or    J^lx>lr^al3e-tio^X    X^cx<X&:x.    o* 


Ueatlne:    <B  x  h  a  n  s  t 
Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventilat- 
ing-   Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamps. 

Incandesent   Electric    Light 
Manipulator  Co. 
Inspection  &  Insnrance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulatiner  Hachlnery. 

New  England  Butt  Co. 
Insulators  and  Insulat- 
ing;   Materials. 

Akron  Electrical  Mfg.  Co. 

American    Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Jobns-Manville  Co.,H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Co. 

New  York  lusulated  Wire  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Klectrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vltritied  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Junction   Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

HIpwell  Manufacturing  Co 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco' Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps,  Incandescent. 

Bissell  Co.,  The  F. 

Bryan-Marsh  Comimny. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colum  bia  Incan.  Lamp  Co. 

Economical  lUec.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostorla  Ineand.  Lamp  Co, 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps,     Incandescent—* 

Replacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Letters,    Metal. 

Haller  Machine  Co. 
Lliffhtnlner  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wke.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

W  Innesoia  Electric  Co. 

Stunlev  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Linemen's   Climbers. 

Klein  A  .Sons,  Mathlas. 
Magnet    Wires. 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Mtinsell  A  Co..  Eugene. 
Minlnir  Apparntns.Blee^ 

AlHs-Chalmers  Comimny. 

Crocker-Wbeeler  Company. 

General  Electric  Co. 

•Teflrey  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Blotors.    (See  Dynamos  and 

Motors.) 


Mppers   and    Pliers. 

Klein  A  Sons,  Mathias. 
Nozzles. 

Farles  Mfg.  Co. 
Paints. 

Dielectric  Mfg.  Co. 

Patent    Attorneys. 

Bain,  Force. 
Phosphor   Bronze. 

Phosphor  Bronze  Sm.  Co.  Ltd . 
Platinum,     Wire     and 

t^beet. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Cedar  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacirtc  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Polish    (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman.  Geo.  W. 
Portables. 

Farles  Mfg.  Co. 
Povrer   Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
KectiHerg. 

lOlectrical  Appliance  Co. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
ICe-W^lndiuf;:— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Rods,  Conduit. 

Cope,  T.  J, 
Safes. 

Sears,  Roebuck  A  Co. 
Scliools  and   Colleges. 

Electrical  Engineer  Inst. 

Highland  Park  College 

Michigan  College  of  Mines. 

State  Univ.  ot'lowa. 

Second-Hand  Mach'T. 

Bissell  Co  ,  The  V. 
Cent.  Stat.  Improvement  Co. 
Gregory  Electric  Co. 
Matthews  A  Bro..  W.  N. 
Walsh's  Sons  A  Co. 
Shades,  Lamp. 
Faries  Mfg.  Co. 

Sheet   Brass    &   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Sisrns.  electric. 

Haller  Machine  Co. 

Silks,   Insulatinf;  &  Brald- 

injr. 

sauqiiolt  Silk  Mfg.  Co, 
Sockets  &   Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 

and    Paste. 

Allen  Co.,  L.  B. 

(.'resccnt  Co. 

Kester  Elec.  M  fg.  Co. 

Western  Electric  Co. 
Speaklne   Tabes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
f!ipeci  allies.   Electrical 

Mfrs.  and  Desisnsrs. 

Ilaller  Machine  Co. 


Speed    Indicators. 

Weston  Electrical  Inst.  Co. 

Storage   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co, 
Gould  Storage  Battery  Co. 

Supplies,    General  Bleo 

Bissell  Co..  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Svrltchboards. 

Bissell  Co.,  The  F. 

Crouse-Hlnds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Telepliones,  Telephons 
Material  and  Strltch- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co.,  TheF. 
Central  Electric  Co. 
Central  Tel.  A  Ei.  Co. 
lloitzer-Caboi  E.ec.  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Switchb.  A  Sup.  Co, 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
Slromberg-CarlsonTel.  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time    Switches. 

Bissell  Co  ,  The  F. 

Tools. 

Klein  A  Sons,  Mathias. 
Western  Electric  Co. 
Transformers. 

Cenirai  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elec.  Mfg  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westsrn  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Blectrio   Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Turbines,    Steam. 

Allis-Chaimers  Co. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Turbine    W^ater  Wheels 

Leffel  A  Co.,  Jas. 

Varnishes. 

Dielectric  Mfg.  Co. 
Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

W^lres  A  Cables— Mas- 
net  Wires. 

American  Electrical  Works. 
Bissell  Co..  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent Ins.WireACble  .  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 
Insulating  Co.  '' 

KeHogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  SupplyCo. 
National  India  Rubber  Co 
New  York  Insulated  WlreCc. 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebllnt's  Sons  Co..  J.  A. 
Rnn/el-Lonz  V.Xec.  Mfg    Co. 
Safety  Ins.  Wire  A  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 
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DIam.ofbody,  6ln..  of  base  flange  7Hln. 

MACHADO    & 

BROADWAY,  NEW  YORK  CITY,  N.  Y., 


DIRECT-CURRENT 

INSTRUMENTS 

Are  winners.  Scales  are 
equally  divided,  indications 
are  dead  beat,  high  range  am- 
meters have  separate  shunts 
and  the  casei  are  of  heavy 
polished  brass. 

Prices  are  right,  the  list 
figure  for  the  meter  illustrated, 
for  instance,  being  S16.50. 

WRITE  FOR  DISCOUNTS  TO 


ROLLER. 


Or  Your  Nearest  Supply  House. 


**-^M^••#■■*hH^■*-¥■»*•••■iHh>r*¥-»-w^♦♦♦#♦»•*♦♦•¥-»M^♦♦*****^M^ 
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«J.J.£GAN'S      WM^ 
'ACm' COMhHJTATOrt^M     \ 


I.  I.  EGAN'S  "ACME"  COMMUTATOR  COMPOUND 

absolutely  ureventB  .parking  orcuttlat;.    One  stick  or 
"Acme"  Is  equal  to  one  gallon  ot  oil  for  lubricating 
commutators.    Free  Sample.    AGENTS  WAIJTED. 
bOc  Der  Stick.        t5.00  per  doz. 

J.  J.  Bsan  SilcMlj..  317  Austin  Ave..  Tel.  Polk,  l779Cblcizo 


EDISON  PRIMARY 
BATTERIES 


FORMERLY 
EDISON  LA  LANDE 


There  is  no  deterioration  in  tlie  permanent 
parts  of  tliese  batteries.  It  follows,  there- 
fore, that  each  time  a  cell  is  recharged  it 
will  last  as  long  a  time  and  deliver  as 
hea\y  a  current  as  the  original  charge 
when  the  cell  was  first  put  into  service. 
Our  catalogue  No.  7  will  tell  you  more 
about  this.     Let  us  send  it. 

EDISON    MANUFACTURING   CO., 


Factory,  ORANGE,  N.J. 
NEW  YORK.  83  Chambers  St. 
CHICAGO,  304  Wabash  Ave, 


Q.  Cd^ort.* 
nMnr 


Sterling  Black  Plastic  Insulator. 

One  hundred  lays'  contlnious  baking  at  ISO"  F. 
iHI  not  make  It  brittle.  Water  repellent.  Oil  prsof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


TESTING    WATTMETER 

ACCURATE  TESTS 

in  a  few  minutes,  anywhere,  by  one  man  alone  without  regulation  of 
VOLTAGE,  LOAD  OR  FREQUENCY 

STANLEY  INSTRUMENT  CO. 

GREAT  BARRINCTON,   MASS. 


Economical 
Turn  Down 
LAMP  "PATENTS" 


Our  Patent  Counsel  after  careful 
Examination  and  Search,  advises 
us  there  is 

NO  INFRINGEMENT 

of  tke  Phelps  Patents  by  the 

ECONOMICAL  ELECTRIC 
LAMP  COMPANY 

and  that  the  Economical  Tum  Down  Lamps 

are  made  under  and  protected  by  patents 

No.  740,369,  Patented  Sept.  29,  1903,   Application  Dec.  10,  1902 
No.  676,814  "         June  11,  1901  "  April  2,  1901 

No.  676,068  "         June  11,  1901  "  Oct.    11,  1900 

No.  676,069  ■■         June  11,  1901  ■'  April  1,  1901 

No.  732,644  "  June  30,  1903  "  Dec.  30,   1902 

which  are  Good  and  Valid  Patents. 


BABY  FILAMENTS  are  known  to  the  «/•/  and  have 
been  in  use  in  this  and  other  countries  since  1882,  and  thus 
the  broader  claims  of  the  Phelps  Patents  having  been  antic- 
ipated by  other  patents  are  INVALID. 

The  usual  cry  of  INFRINGEMENT  and  IMITATION 
was  employed  by  the  Phelps  Company  as  soon  as  our ''ECO- 
NOMICAL LAMP"  was  put  on  the  market  in  October. 
1902,  the  trade  at  once  saw  the  SUPERIORITY  of  ours 
over  all  other  Turn  Down  Lamps  and  have  found  IN- 
CREASED and  READY  sales  because  of  such  SUPERI- 
ORITY and  its  SIMPLICITY. 

On  February  nth,  IQOJ,  we  made  a  demand  directly  on 
the  Phelps  Company  to  begin  suit  against  us  to  permit  the 
courts  to  adjudicate  the  validity  of  their  patents,  this  they 
re/used  to  do,  but  instead,  after  having  waited  so  long  a  time, 
sued  several  of  our  customers,  which  is  done  only  to  annoy 
them,  and  attempt  to  INTIMIDATE  the  trade,  and  is  in 
our  opinion  a  b/uff  to  try  and  force  the  customers  sued  to 
handle  the  Phelps  Company  INFERIOR  product. 

We  PROMPTLY  assumed  the  DEFENSE  of  the  suits 
against  our  customers  and  will  do  likewise  for  all  whom 
the  Phelps  Company  may  bring  action  against  for  selling 
or  using  the 

ECONOMICAL  TURN  DOWN  LAMPS 

We  know  that  our  Customers  and  the  Trade  will  not 
permit  the  Phelps  Company's  action  to  work  to  our  mutual 
injury,  and  will  continue  the  sale  of  our  Lamp,  which  is 

NO  INFRINGEMENT  OB  IMITATION 

New  York,  August  22,  1904. 

ECONOMICAL    ELECTRIC 
LAMP    COMPANY 

123  Liberty  Street 
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BOILER  WATERS  CORRECTED 

to   remove  and   prevent  scale  and  to  stop  corrosion.     DEARBORN  TREATMENT  does  the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


27-34  RtALTO  BUILDING.  CHICAGO,  ILL. 


.OG4^^,      ^rsKlden^ 


Telephone:  Harrison  3930  and  3631. 


Dixon's 

Pure  Flake 

GrapHite 


J}s  a  Cylinder  Lubricant 

Makes  cylinders,  valves  and  rods  ^vonderfuUy  smooth 

and  bright.    Reduces  friction,  saving  oil  and  packing. 

Booklet  125C  and  sample  upon  request. 


loSEPH  DIXON  CRUCIP.I.F.  lO  .  JERSKV   CITY,  N'    J- 


s 


Gas  and 

Gasoline 
Engines 


are   backed    by    a   broad  guar- 
antee   that    absolutely   protects 
tlie  purchaser  against  faults  or 
breakage    due   to   construction  or  material 
used.    Its  liberal  terms  are  made  possible 
by  the  experience  of  years  which  have  es- 
ablished  the  success  of  the  Olds'  patents. 

STATIONARY  ENGINES        -  -        2  to  100  H.  P. 

PORTABLE  ENGINES    -  -  .    8  to    18  H.  P. 

Our  new  lUuBtrated  catalog  will  be  sent  on  request 

OLDS  GASOLINE  ENGINE  WORKS 

252  R.iver  Street  -  -  -  Lai\sin«,  Mich. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  GAS  OR  OASOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
,^  the  Pan-AmerlcaD  Exposition. 

II -will  produce  as  good  a  com- 
mercial ligbt  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

CHICAQO  HBiailTS,  ILL. 

AGENCIES : 
Keystone  Engineering  Co.,  Fanner's  Bank  Bldg.,  Pittsburg.  Pa. 

Strong.  Carllile  i  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co..  149  Broadway.  N.  Y. 

C.  H.  Seldenglanz..  52  When  Bldg.,  Indianapolis,  Ind. 


REG.TRflDE MARKS    JhE  PHOSPHOR  BRONZE  SMELTINGCO.QMITED, 
2200  WASHINGTON  AVE.,PHILADELPH1A. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
INGOT3,CAST1NGS,WIRE,RODS,SHEETS,ETC. 

>/i.W«i'?W-  — DELTA    METAL 

V?\  CASTINGS,  STAMPINGS  BND  FORCINGS 

^  ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


JEFFREYS:  JACIIBEEY 


FOR  CATALOGUE, 

^  ADDltlSS 

I  THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

14  Years'  Use  on  Street  Rj.,  Liglif  and  Power  Cbmmuiatoi  s 

Has  Proven  its  Worth.    WE  GUARANTEE  RESULTS. 

Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES. 

JAS.  Mclaughlin  &  CO.,  I'u^aii'^^^' 


586  Fulton  Street, 


Chicago,  III . 


NORTHERN  SMALL   MOTORS 

Compact, ...Ef/'icient.... Superior 


High  type  of  construction. ...susceptible  of  good 
speed  variation. ...multipolar. ...form-wound  arm- 
atures....simple.... hardy.... trustworthy.    ^      t^ 

■BooKl"  JVo.  3325 

NORTHERN    ELECTRICAL    MFG.   CO. 

Engirveers...Manufac<urers  ^  MaLdison,  Wis.,  U.  S.  A. 


THETELEPHONEHAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  $1.00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chicago. 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


ReEoem^er  these  rods  have  ao  lo.<;t 
motioo. 

These 'Couplings  are  of  Sleel  aod 
are  ai&de  ia  the  best  possible  manaer. 


Write  lor  liel  of  persons  using  Itiese 
rods— 26,ooosold  since  May  1902.   Made 
in  3  tt'-iaDd  4  ft.  lengths. 
Price.3lt.  75  cents.  4  lt*85ceDl8, 
Patented  February  a+,  1903. 


T.    J.     001 


32««  aorth  Flftaenth  Straat 


PHILAOELPHia,  »«. 


Write  Department  D 
for  Catalogue. 


SAMSON  TURBINE 

In  constructing  the  S.^MSON  we  use  onlj'  the  BEST 
MATERIAL  that  can  be  purchased,  furthermore,  we 
employ  only  skilled  labor  in  their  erection.  It  is  necessary 
to  use  HIGH  GR,\DE  MATERIAL  so  that  all  wearing 
parts  will  have  a  LONG  LIFE.  The  SAMSON  operates 
continuously. 


JAMES  LEFFEL  $(  CO. 


SPRINGFIELD,  OHIO, 
U.  S.  A. 


\ 
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AllerY- Bradley  Electric  Crarve  Cor^trollers 


-P  a  t  e  n  t  e  d— 


Hanufactured    by    AMERICAN  ELECTRIC  FUSE  CO.,   Chicago 


^»tf^^^^ 
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A  New  Controller.    Positively  No  Sparking.     No  Repairs.     Guaranteed  for  One  Year. 
Three  Months'  Free  Trial.     Perfect  Control. 


Front  View— before  startinc 


Front  View— all  resistance  '  ul 


OUR  CUA^RANTEE:     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  hereby  guarantees  to that  It  will  at  any 

time  within  three  months  from  this  date  upon  demand  repay  to  said the  sum  of 

Dollars,  being  the  full  purchase  price  paid  (or  agreed  to  be  paid)  by  said to  the 

American  Electric  Fuse  Company  for  one horsepower  Allen-Bradley  Crane  Controller,  num- 
ber   upon  delivery  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  in  good 

condition,  ordinary  wear  and  tear  from  use  excepted,  at  the  office  of  the  American  Electric  Fuse  Company,  Chicago,  Illi- 
nois, together  with  a  written  statement  that  said  controller  has  proved  UDsatisfactory  to  said 

FURTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  it  will  at  any  time  within  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  ordinary 

use  of  said  controller,  provided  that  it  is  a  condition  of  this  guarantee  that  said 

hereby  agrees  to  use  ordlLary  care  in  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persons,  familiar  with  the  use  of  crane  controllers,  and  further  that  said  controller  will  not  be  wilfully  or 
maliciously  injured  while  in  the  possession  of  said 


TELEPHONE 
PRINCIPLES  AND   PRACTICE 

A  NEW  BOOK  IN  TELEPHONY 

By 
CEORCE  WALKER  WILDER,  PH.  D. 

Professor  in  Telephony  In  tbe  Armour 
Institute  oX  Technology 

Complete    and    up-to-date,    written    by    a    practical    man.        All    about    modern 
telephone  apparatus,  their  principles  and  use  : 
I.       Fundamental  IdeaLS 
IL      Telephone  Apparatus 

III.  Systems  of   Communication 

IV.  Construction    and   Equipment 

IN  32  CHAPTERS,  460  PAGES.  375  ILLUSTRATIONS.  PRICE  S2.00  POSTPAID. 

Send  Postal  Money  Order  to 


THE  CANTWELL  PRESS 


Madison,  Wis. 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  ElectriGal  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A.: 


Estimates  Furnished. 


^eneialWlectuc^empanj/ 


Edgewise  Wound  Enclosed  Arc  Lamps 

FOR     UO-VOLT     DIRECT     CURRENT     SERVICE 

Embody  the  latest  features 
of  Arc  Lamp   manufacture. 

INDESTRUCTIBLE. 

PERFECT  REGULATION. 

PERMANENT  ADJUSTMENT. 

COMPOSED  OF  FEW  PARTS. 

SIMPLICITY  AND  RIGIDITY  OF  CONNECTIONS. 

Write  for  further  information. 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


Chicago  Office:  flonadnock  Block. 


Sales  Offices  In  All  Large  Cities. 
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HAVE     YOU      SEEN 

OUR    NEW 

PRICE     LIST 


ON 


PORCELAIN 

KNOBS  TUBES  CLEATS 

Don't    Overlook    It 

ELECTRIC  APPLIANCE  COMPANY 

CHICAGO       AND       SAN    FRANCISCO 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

MUltl-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping',  ReaminL;,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

r  Gen'l  European  Agents,  Selig,  Sonneothal  A  Co.. 
85  Queen  \Ictoria  Street,  London,  Kngland 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparidng. 
will  keen  the  Commutator  In  good  condition  8ii4  prevent  tutting.    Absolutely  will  not  glim  the  brsshet. 
fOc  per  gtick.   aLOO  per  dozen     Send  5Ue.  for  trial  stick. 

TOE  SALE  BT  ALL  SUPPLY  HOUSES  OR 

K.  Mclennan  &  co., 


Mole  !9Ianafaetai*erN. 

Room  4I[  Inter  Ocean  BIdg.,  130  Dearborn  Street 


CHICAGO 


EDISON  TELEPHONE  LAMPS 


The  Standard  for  Visual  Signals. 

They  save  the  "Exchange"  time  and  money; 
because  every  lamp  is  perfect.  Sure  to  fit. 
Sure  to  burn.  The  life  is  extremely  long — 
running  into  years. 

Be  sure  to  get  the  EDISON. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeaeral  Electric  Company,  Harrison,  N.  J. 

CHICAQO  OFFICE,  MONADNOCK  BLOCK. 


Biggest  Stock 
In  the  West. 


CHICAGO  MICA  CO.,    -    Valparaiso,  Ind. 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAGO 


INSULATION  Tt.atis 

Micanite,  LInotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For    Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


Wa^rrerv 


Alternator 


D«>  not  l)e  content  with  a 
tolerably    good    alternator. 

GET    THE    BEST 

When  you  have  tried  llie 
"Warren"  you  will  be  able 
to  judge. 

WE  GUARANTEE 
WHAT  WE  SELL 

AND 

SELL  WHAT  WE 
GUARANTEE. 


"j^RENl^lcffc.6 


Stt.ndu*ky,  O. 


BEARDSLEE  CHANDELIER  MFG  CO.  "^m 

GAS  &  ELECTRIC    FIXTURES  -^ort. 


TRADE. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

;8-80  Cortlandt  St.,  NEW  YORK.  N.  Y. 


AKRO  IM 

Generators,  Motors,  Clutches, 
CommutatorTruIng  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  Oince:  McKiy  EaglnecrfD;  Co..  U9  Broidwv 


Vv-Ofc<. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

GENL.  OFFICES:  CENTURY  BLDG.  NEWARK,  N.J. 

OVER  20,000 
MILES  IN  USE 


Cfci, 


fGfefc'^ 


:.J*f» 


«:^'* 


See  our  exhibit,  World's  Fair,  St.  Louis, 
Mo.,  TransportatlOQ  Bldg.,  Aisle  ••€," 
Posts  7  and  8. 


HENRY  NEWGARD  &  CO. 

ELECTRICAL  CONSTRUCTION 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards. 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings, School  and  College  Buildings. 


87  Fifth  Avenue, 


Chicago,  Illinois. 


"QUOTATIONS 
O  N  J-  H  E    SPOT" 

That  is  what  we  call 
our  new  and  com- 
plete hand-book  of 
switchboards. 

Askfor  I  17  W 

WE  BUILD  SWITCHBOARDS 

The  F.  Bissell  Compaivy 

MArJUFACTUntRB    AND    JOBBERS    OF 

ELECTRICAL  GOODS 

226-228-230    HURON    STREET 

Toledo,  0. 
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FKANK   N.    PHIlLIPa.  PRCSIDENT. 
C.   H.  WAQENSEIL,   TRCASUHCR. 


EUQCNC  F.  PHILLrpa, 

General  Manager. 


C.  ROWLAND  PHILLIPS.  VicE-PRKB. 
C.  n.   REHINGTON,  Jr..  SiC 


AMERICAN  ELECTRICAL  WORKS 


PBOTIDEIfCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Vork  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF     PATENTS 
u.  s.  &  FOREIGN  rN  I  LH  I  0 

FOr£e  bain.  1652-3  Monadnock  BIk.,  CHICAGO 


Electric  Heating  Apparatus 

SEND  POR  aZ-PAQE  CATALOGUE. 

'UNIT"  ENAIVIEIED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


STOMBAUGH  GUY  ANCHORS 

save: 

Digging,  Filling,  Tamping, 

Labor,  Time  and  Money. 


SIMPLY    SCREW    THEM    IN-THAT'S    ALL. 


W,  N.  MATTHEWS  &  BRO, 

Olatrlbuters 
603  OARLETON  BUILDING 


ST.  LOUIS 


■»•***»********»*********•» 


* 
* 
* 

t 


* 


* 
* 


a 


Q  T  A  D  "  INCANDESCENT  ^ 
O  I  An       LAMPS 


LONG  life 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


^      MADE     Er    THE    MOST    SKILLED    T^'OREilEN. 

I  STANDARD  ELECTRICAL  MFG. 
I  ^COMPANY, 

»■«¥»¥»¥¥¥¥»¥¥¥¥¥¥¥¥¥¥¥¥¥*;<■ 


Niles,  Ohio. 


Pillsbury  Alternating 
Current  Ceiling  Fans 

MANUFACTURED    BY 

CENTURY  ELECTRIC  CO.,  St.  Louis,  Mo. 


SINGLE    AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


0"=rjC>''^C>'  ■'t^C^'OC^^f^O^OOo-; 


\  GIVES  BEST  RESULTS  I 

t  ^^,     .  J 

V  _s>«^^^^^^^^^i^S^^B^9b     Northwestern  v 


Storage 
Battery 


Northwestern  Storage  Battery  Co., 

285  Madison  Street,        -        -        -         -        Chicago,  III. 


Cannot  be  equaled  for  ^ 

Great  Ca/tactiy,       id 
Lightness  and  ^ 

Efficiency  k 

LOWTEMSIOM  WORK  ^ 

i) 


Write  for 
Oafalogue, 


C>''<^C>'<^C^'<J<^<JC^'<J<^'<JS>'0-<^C>'<JK^<JC>'<JCk>^<JC^'<JC>-'<.» 


H  ■  ■  MECHANICAL, 

Engineering  iF" 

Complete  and  short  courses.  Thoroughly  equipped 
engineering  shops.  Shop  ■work  from  the  be- 
ginning. Short  coursea  In  Steam  and  Electrical 
Engineering.  Expeoses  low.  Accommodations  the 
beet.  School  all  year.  Students  may  enter  any  time. 
CorreBpondence  steam  and  electrical  courses.  Send 
for  catalogue.  Mention  course  In  which  interested. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


YOST  SPECIALTIES. 

Sockets,  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Atljusters. 

Caiaioguo  for 
ttte  aslting, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


Crimshaw  Raven  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


riAIN  OFFICE  : 
114.  tI6  &  118  Liberty  St.,  New  York. 


BRANCHES: 


CHICAGO : 
193  Desplaines  5t. 


BOSTON : 
■>  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANOARD 


"0.  K."  Weatherprooi  lire. 

Slot  -  Burning  Weatlierprool 

and  Ideal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


m  fULTOMSmEET 


OHICABO 


For  Signs,    Letters,    Flashers,   Dimmers,  Timeswitches, 
Lamps,   Rubberrings  and  anything  pertaining  to  Signs, 


-WRITE  TO- 


HALLER  MACHINE  COMPANY 

Designers  and  Manufacturera.  of  Sheetmetal,  Electric  ood  Machinery  Specialties 
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September  3.  1904 


KVAXTED,  FOR  SAJLE    a^d 

similar  WAXT  COLl'HK  advertise- 
ments {jo  zvords  or  iess\,  $1  JO  an 
insertion;  additional  words  jc  each. 
POSITION  "WAXTED  advertise, 
ments  {jo  words  or  less),  ^i.oo  an  in- 
sertion: additional  zvords  2C  each. 

POSITION   WANTED. 

As  maoiiger,  superintendent  or  electri«al  en- 
gineer of  light  or  power  plant.  Eleven  yeiirs* 
practical  experience.  Very  best  references. 
Can  leave  on  short  notice.  Thirty-four  years* 
old.  Married.  Salar>-  not  less  than  §125  per 
month  al  start.  Address  BOX  3s9.  care  Western 
Electrician.  510  Marquette  Bids.,  Chicago. 


POSITION  WANTED. 

B\  vouD-  man  us  superintendrnt  of  electric- 
light  "piani  or  munk-ipiil  lifiht  and  water  plant. 
Ten  \  ears"  practical  experience  and  technical 
education.  Can  handle  engineering  ami  busi- 
ness ends,  would  consider  electric  railway  or 
salemans  posltiuns.  Address  BOX  300.  care  of 
Wesl«rn  Electric'aii.  510  Mar<|iieilo  Building. 
Chicago. 

FOR  SALE. 

About  100  New  England  Butt  Company's 
double  insulating  machines  for  Insulating  wire. 
in  good  order;  some  almost  new.  Also  a  Payne 
Spooler.  NEWTON  I.  STEERS.  128  Maiden 
Lane.  New  York  City. 


FOR SALE 

Two  complete  No.  3  Westinghouse  Motors  In 
good  condition,  with  two  controllers,  will  sell 
one  or  bothimotors.  also  two  extra  armatures. 
Will  sell  cheap  if  taken  at  once.    Address 

THE  CITY  ELECTRIC  SPRINKLER  CO.. 

Rock  Island,  III. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  aeneral  Electric  3-phue. 

1-120      "  ■• 

1-75         "        WestlDghouse  2-phase, 

250-VOLT  GENERATORS. 

1-250  K.  W.  Western  Electric  M.  P. 
1-200     "       Eddy  M.  P. 

i25-V0LT  GENERATORS. 

1-125  K.  \V.  Western  Electric  M.  P. 


ill 


Immediate  shipment. 


RECORD 

ELECTRIC  nf 

54-62  S.CLINTON  ST.  CHICAGO 


Monitor 
fiasbiogs 


Greatest  etBclency  at  least  cost.  Absolute 
protection  to  wires  drawn  over  conduit 
ends.  Made  of  one  piece  of  sheet  steel 
and  cannot  be  broken.  Enameled  in- 
Bulatlon.  No  special  tools  required  to 
attach.  Approved  by  fire  underwriters. 
Write  for  bulletin  1002. 

BOSSERT 

Electric  Construction  Company 

UTICA, 
N.  Y. 


BUY  YOUR  BOOKS 

FBOMTHB 

Elictrlolin  Pub.  Co.,  B 1 0  Mirquettg  Bl<|,,  Chloigo. 


KE8TER 

SELF  FLUXINQ  SOLDER 

A  Tube  of  Solder  Filled  with  Flui. 
Requires  no  Acid. 

SAVES-IABOR-TIME-MONEY. 


JJUJ 


♦   OICXXXIX 


-L 


ACTUAL     Size 
PATCH Tea. 

Send  for  Free  Samples. 

L.  P.  Mahler  Co.,  R.  1008  Chemical  Bldg., 

St.  Louis,  Mo.,  Oen.  Western  Agent, 

KESTER    ELECTRIC    M'F'O    CO., 

46  N.  UNION   STREET,        CHICAGO,   lU 


Locations    for   Industries 

Erie  Railroad 

Chicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
can  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrie  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street.  New  York 


INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND   THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


For  full  information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  RoW|  Chicago,  III. 


BEST  IN  THE  WORLD 

"Write  for  full  particulars 

Reynolds  Elec.FlasharHlg.  Co. 

221  Fifth  Ave.,  Chicago. 


B  O  I  I-  E  R  8. 

One42-ln.  x  15  ft.  9-ln.,  250  H.  P.  \A'orthington  Water  Tube. 
One  60-ln.  x  16  ft..  John  Mobr  Return  Tubular  Boiler. 
One  54-ln.  x  16  ft.,  John  Mohr  Keturn  Tabular  Boiler. 
One  64-in.  x  16  ft.,  Devlne  Tubular  Boiler. 

ENGINES. 

One  600  H.  P.,  21  x  36  x  80,  Williams  Tandem  Horizontal  Compound,  140  R.  r.  M. 
Two  600  H.  P.,  20  X  30  X  24,  Porter-Allen  Tandem  Compound,  200  R.  P,  M. 
One  250  H.  P.,  12x  24x  18  Williams  Tandem  Comround,  250 K.  P.  M. 
Two  ]00  B.  P.,  13  X  12,  Dick  it  Church,  High  Speed  Automatic. 
PARTIAL    LIST   ONLY. 
Send  tor  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CEHTRAL  STATION  IMPROVEMENT  CO.,  938  Honadnock  Block,  Chicago 


ARE  YOU  LOOKING  FORTROUBLE? 

IF  SO,  GET  A  COPY  OF 

TELEPflONETROUBLES 

AND  HOW  TO  FIND  THEM 

— IN— 

BOTH    MAGNETO  «MD  COMMON  BATTERY 

SYSTEMS. 

9th  Edition  Just  Out.      Price,  25c. 

Electrician  Publishing  Co., 

510  Merquette  Sulldlac, 
CHICAGO, 


»«•« 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

54K.W.toSOOK.  W. 

This  transformer  represents  the  latest  improve- 
ments in  transformer  construction;  made  in 
three  types;  muiti-coil  construction;  Tentilated 
cores;  built  for  all  commercial  voltages  and  fre- 
quencies; lil^ber  efilcieneies  together  ivith 
loTrer  temperatures  than  have  hereto- 
fore been  attained  are  guaranteed. 

Catalogue  just  i-ssued  explains  details. 

Manufactured  by 

Crawfordsville  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,        U.S.A. 


DIRECT  CURRENT 


Generators  and  Motors 


WESTERN  ELECTRIC  COMPENSATOR 


Western  Electric  Company 

CHICAGO  NEW  YORK 

And  Other  Large  Cities 

Space  17,  Electricity  Building,  Louisiana  Purchase  Exposition 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicired 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

r^       OPEN    DAY   AND    NICHT. 

'°"^^-  FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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ARNOLD  ELECTRIC 
POWER  STATION  Co. 

EnEineers,  Constructors  for  Complete 

Electric  Plants.     Results  Guaranteed. 

SUITE  1539,  MARQUETTE  BLDG..    OBICA(i-0, 

NEW  YORK  OFFlCt:  711  TRANSIT   BLDG. 


H.  J.  Mlnhinnick, 
Bee.  aDdQen'lSup'C  I 

General  Engineering 

Cr\       Tmtt  Consulting  and 

Kj.  f     X  niL    ContractlngEngineers. 

Telephone8.ElectrIcLlght,Pow6rTranBmli8lon  | 

Suite  1112. 136  ADAilS  ST..  CHICAGO. 

Long  Distance  Telephone  Central  i78. 


I  Robert  W.  Hunt  &  Co 

ENGINEERS 
j  1121  The  Rookery, 
Chicago. 

MonoDgahela  Bank  Bldg.,  Pittsburg. 
Norfolk  House,  Cannon  St.,  London. 


66  Broadway, 
New  York. 


RUEBEL  •  SCHWEDTMANN- 
WELLS, 

CONSCLTINQ,  MECHANICAL  and 
ELEOTRIOAL,  ENGINEERS, 

Suite   801   Chemical  Building, 
ST.  LOUIS.  U.  8.  A. 


ENGINEERS 

I  Represented  in  this  "Directory"  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


J.  H.  HALLBERG 

jconsulllng  Arc   Lighting   Expert   and 
Practical  Electrical  Engineer 

j  45  Broadway  -  NEW  YORE 


Room  169A 


KEMP,  R.  W. 

Consulting  and  Contraciiog  Telephone 
Engineer. 
Plans  and  dpeelBcation  for  complete  plants. 
Old  plants  OTerliauled  and  placed  on  paying 
beslB        Terrliory,    Kansas,     OHlalioma    and   ; 
InLJan  Terriiory. 
WELLiNLiTON,        -         -         -         Kansas. 


[  Long  DlBta»ice  Phone  Central  2«8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 

Specialties— Central  Station  Heating  plants, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  Qaa  and.  Street  Railway  Plants. 
r*22o-2i  Marquette  BinuDiNG,   CHICAGO. 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers,  | 

Lighting  Power  Railways, 

28o4-i8o6-i8o8*i8io.s8i3  Fisher  Boildin^. 

CHICAGO. 


HornadayJ.P.  &  Co.|    |McLAUGHLIN,JAMESi 


SUITE  IIO8  TRACTION   BUILDING 

CINCINNATI.  O. 

I  WATERWORKS.    ELECTRIC  RAILWAY.    LIGHT, 

TRACTION.  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


CONSULTING 
ARC  LIGHTING  EXPERT, 
PRACTICAL  ELECTRICAL  AND  ME- 
CHANICAL ENGINEER, 

g  53  River  St.,      -     Chicago,  III. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Bnglneer. 
Planii,  Spedflcations  and  SnpervlHloii  n£  la> 
(tallation  of  compl^to  telephone  r'»qtt- 

Speciai  Rei>ortB  on  Telephoo*  , 

Propertiea  and  Apparatos.  | 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


Telephone  Main  3123. 

I  WILMERDING,  C.  H. 

CONSULTING  ENGINEER 
1100  Old  Colony  Bldg.,  CHICAGO. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE  OF   CLECTRICAi.   CNG1NECRI 

AMERICAN   8««IETr    OF    MECHANICAL    tNGINEER* 

AMERICAN    SOCIETY   OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


THE  SIATH  UNIVERSITY  OF  IOWA 

8CK00I.  OF  APPLIED  SCIENCE.  Iowa  City,  Iowa 
Poop  year  courses  of  the  highest  grade  In     i 


Civil 
Municipal 
Sanitary 
Electrical 

Mechanical 
Mining 


NGINEERINC 

Numerous  short  practical  courses. 
Special  courses  In  technical  chemis- 
try, bttcterjology,  etc.  Adequate 
equipment  In  shops  and  labora- 
tories. ■^' aterpower. 
University  environment.    Expenses  low. 

Address  C.  E.  MacLEAN,  President 


E 


ELECTRICITY  FOR  ENGINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
S 10  Marquette  Building,  •  •  OHIO 


ST 


f 


»»^y»^^»^^<^i»l^^»^^<^i»l  J>^l/^^»^N<^»li  '^fmlmJ^^^t^lV^wd 


•^ 


will    be   a    memorable  one   in    electrical   circles. 


The  International  Electrical  Congress, 

The  American  Institute  of  Electrical 
Engineers. 

The  National  Electrical  Contractors' 
Association, 


The  Northwestern  Electrical  Association, 

The  International  Association  of  IVIunicipal 
Electricians, 

The  American  Electrochemical  Society, 

The  American  Electrotherapeutic  Associa- 
tion 


will  all  meet  in  St.  Louis  during  the  week  beginning  September  i2th.  The  Independent 
Telephone  Association  of  the  U.  S.  will  hold  its  annual  meeting  in  St.  Louis  beginning 
September  21.     A  number  of  State  conventions  will  also  be  held  during  the  month. 

The  September  issues  of  the  WESTERN  ELECTRICIAN,  therefore,  will  prove 
unusually  interesting  to  everyone  in  any  way  connected  with  the  trade. 

Advertisers  will  find  these  numbers  well  worthy  of  extra  space,  and  it  will  pay  those 
not  regularly  represented  to  begin  a  standing  card  now. 


l  WESTERN  ELECTRICIAN,      ch.oaco 

(©/> ^.^^ ■ 


510   MARQUETTE  BLDG., 

Ifb^lfcllll      kkkU  I  IllVlfllly  CHICAGO, 
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THE  BEST  KIND  OF  INSURANCE 
FOR  TOLL  LINES 


.  Chapman   „ 

LlOMTNlNO  ARRESTER  " 


To  be  erected  on  the  most  exposed 
parts  of  the  line.  They  require  no 
attention  after  erecting. 

Minnesota  Electric  Co., 

MINNEAPOLIS,  MINN. 


PAY 

FOR 

THEMSELVES 


By    Increase    of     Receipts, 
Oftentimes    In   one     Month 


WRITE  FOR    CATALOaUE 


W.  S.  SEAMAN  &  CO. 

216  E.  Water  St. 
ILWAUKEE,     -     -      WIS. 


CORDS  AND  GABLES 


Wc  manufacture  Cords  of  all  descriptions 
used  in  conjunction  with  Telephone  and 
Switchboard  work,  also  Cables  for 
Switchboard     and     Interior     Purposes. 

"Write  OS  for  Pficc» 

RUNZEL-LENZ  ELECTRIC  MFG.  CO. 

97-101  S.  CLINTON  STREET  CHICAGO 


=?\ 


BITUMINIZED 
FIBER  CONDUIT 

FOR  UNDERGROUND  CONSTRUCTION 


Combines  the  good  features  of  other  conduits. 
Eliminates  the  bad  features  existing  in  many  kinds. 
Mas  valuable  features  not  found  in  any  other  ducts. 

Made  in  7-foot  lengths  with  male  and  female  joints,  making 
construction  xexy  rapid  and  simple, with  consequent  low  cost 

Alignment  is  perfect  and  permanent  without  tedious  care 
and  skill  required  in  laying  of  butt-joint  conduits. 

Users  are  astonished  by  the  ease  and  rapidity  with  which 
cables  can  be  drawn  in,  and  this  without  the  slightest 
scratching  or  injury  to  the  lead  covering  thereof. 

Made  in  sizes  from  i-inch  to  lo-inch  diameter. 

Bends  of  any  radius  and  any  angle. 

Write  us  for  further  information  and  prices,  stating  sizes 
and  quantities  required. 


American  Conduit  Com 

Main  Offices:  1005-6  Manliattan  Building,  Chicago 

other  Offices: 

170  Broadway,  New  York,  336  Macy  St.,  Los  Angeles 


MOON 

TERMINAL 
HEADS 

with 
Carbon  Arresters 

METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

4.3-4-9  So.  Canal  St..  Chicago 


•■  "The  Nation's  pleasure  ground  and 
sanitarium,"— />(?('!>/  Bennett  Hill. 


THE 

ADIRONDACK 

MOUNTAINS. 


The  lakes  and  streams  in  the 
Adirondack  Mountains  are  full 
of  fish,  the  woods;^are  inviting, 
the  air  is  filled  with  health,  and 
the  nights  are  cool  and  restful. 
If  you  visit  this  region  once,  you 
will  go  there  again.  An  answer 
to  almost  any  question  in  regard 
tn  the  Adirondacks  willbe  found 
in  No.  20  of  the  "Four-Track 
Series, ""Tlie  Adirondack  Moun- 
tains and.Howto  Kcach  Them;" 
issued  by  tlie 

NEW  YORK  CENTRAL 

A  copy  will  be  mailed  freu  on  re- 
ceipt of  a  two-cent  stamp,  by  George 
II.  Daniels.  General  Passenger  Agent. 
Grand  Ceniral  Station,  New  York. 


AS  SIMPLE  AS  ITS  NAME. 


I 


The  Tej^ephone 

By  J.E.HOMANS,  A.  M 

352  pages. 

Cloth,  Price  $1.00. 

An  up  to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

ElectrlGJan  Publishing  Co., 

510  Marauette  Building,       Chicago,  III. 


A  utomRtiG    Teiephonesm 


Privacy 

Promptness 

Precision 


Profits. 


Auiomaiic  Electric  Co.,         Chicago,  €/.  S.  A. 
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IS 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 

Manufacturers  of  the  Largest  and  Busiest  Telephone  Exchanges  In  the  United  States 


The  Keltogg  Transmitter  stands  first  Id  volume,  clearness  of  articulation  and  in  carrying  power. 
Our  prices  are  low  when  cost  of  maintenance  and  qualltj-  of  apparatus  are  cont<idertd. 
Do  not  rail  to  visit  our  exhibit  in  the  Electricity  Building  at  the  St.  Louis  Exposition. 

Kellogg  Switchboard  &  Supply  Co.,  T^J^-fc^Zco 

Seymour  Blig.,  Los  Aageles       Electric  Bldg.,  Clevelud       ffeystone  Telephone  BIdg.,  Pblladvlpbla 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

"ade  In  any  dtslred  capacity. 

■^smple  parts  and  quotations  on  requett. 

INTERNATIONAL 
TELEPHONE  MANUFACTCRINfi  CO. 

CHICAGO,  U.  S.  A. 


Standard  three-bar  generator,  same  as  used  in  our  series  telephones. 
We  have  manufactured  generators  since  we  first  started  in  busi- 
ness. What  this  experience  means  to  you  enables  us  to  sell  the  best 
generator  made  at  a  price  slightly  above  the  ordinary.  The  differ- 
ence is  caused  by  the  better  grade  of  material  used  and  the  superior 
workmanship. 

You   ray   nothing  for  our  expericDce.    Our  Bulletin 
!No.  11-ii  explains  fully  this  apparatus.    Mailed  free. 

Stromberg- Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN     OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


vs 


^ 


\7e  introduced  successful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet— "  Selective  W.' 


CENTRAL 
ENERGY 

OR 

MAGNETO 


Impedance  Coll  for  Selectlvea.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


CEJVTT^AL    STATIOJV    MAJVAGEHS 

Don't  Be  Afraid 

of  the  Gas  PlaLiit 

WORK  UP  A  MOTOR.  LOAD 

We  can  furnish  you 

SINGLE    PHASE    MOTORS 


that  will  start  under  full  load  in 
sizes  ranging  from  ^  to  55  H.  P. 

XOagner   Electric  Mfg. 

ST.  LOJJIS.  MO.,  V.  S.  A. 


Co. 


i6 
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PRODUCERS 


AND 

WHOLESALERS 
OF  WHITE  CEDAR^ 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Writefora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


c.n.woRc 


I  KOSS    MICH. 
L'ANSE 
MUNISING      "  " 
ONTONAGON 
kGNER.WIS 
3ESHTIGO     " 


SUITE    IZ06  TRIBUNE  BLDG.  CMICASO. 


WHITE    CEDAR    POLES 

Don't  forget  our  Mlnneaota  Transfer  Yard— midway  between  St.  Paul  and  Minne- 
apolis, wtiera  we  load  in  fony-elgbt  houri  from  the  time  we  bave  jour  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


WAYoftheWOR.LD 

woiCldI's  pair. 

DIG  roup. 

ROUTE 


10 
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•1904 

IfHtc.  far  yoedcjsS-SooXrfJ's 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


A    Trip    Throvjgh 

Yellowstone  PoLrk 

is  what  everyone  hopes  to  have — some  day.  It  is  the  most  wonder- 
ful trip  in  the  world.  There  are  more  than  3,000  square  miles  of  weird, 
marvelous,  unimaginable  things  that  can  be  seen  nowhere  else,  there- 
fore if  one  ever  sees  them  one  must  go  to  the  Park,  in  the  heart  of  the 
magnificent  Rockies  with  snow  tipped  peaks  all  around.  If  Old 
Faithful  geyser,  a  Paint  Pot,  Mud  Volcano,  or  Emerald  Pool  were  to 
be  found  in  Lincoln  Park,  Chicago;  Central  Park,  New  York;  or  Fair- 
mount  Park,  Philadelphia;  the  people  would  flock  to  see  it  or  them  by 
tens  of  thousands.  P'oravery  small  sum,  comparatively,  all  these  and 
hundreds  more  of  nature's  unduplicated  marvels  can  be  seen  between 
June  I  and  September  30,  of  each  year,  and  one  will  enjoy,  to  boot, 
the  best  coaching  trip  in  the  country. 

The  Northern  Pacific  folder  on  Yellowstone  Park,  just  issued,  is 
a  new,  right  up  to  date,  finely  illustrated  dessertation  on  this  Yellow- 
stone Park  trip.  It  is  not  descriptive,  but  deals  with  the  detailed, 
technical  matters  everyone  needs  to  know  about  such  a  trip.  It  tells 
all  about  the  hotels,  the  stage  coaches,  the  roads,  the  cost  of  the  tour; 
where  the  geysers,  the  waterfalls,  the  bears,  the  canyons  are,  and  where 
the  trout  fishing  is  found.  We  have  printed  thousands  of  this  beauti- 
ful leaflet  and  want  everybody  interested  to  have  a  copy,  and  it  can  be 
obtained  by  sending  A.  M.  Cleland,  General  Passenger  Agent,  St. 
Paul,  Minn.,  two  cents  with  proper  address. 

"Wonderland  1904"  which  is  a  very  fine  pamphlet  of  116  pages, 
descriptive  of  the  Northwest,  including  the  Park,  will  be  sent  for 
six  cents. 


Points  in  Wisconsin 
and  tlie  Nortliwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  wide  vest Ibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chali/ 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front) , 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Dulutn,  connecting  with  all  western  lines- 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND,Gfln'IPass.Agt.,Milwaukee,Wls. 


STUDENTS^ 


Will   find   that  the  Westerm 
Slectiuciam    can    help    them 
wonderfully  in   the   study    ot 
electricity.     Subscribe  now. 
I3.00   per  year,  in  advance. 

Electrician  Publishing  Co., 

liill.RI0N«raiM4UBM|.,      •     GNICAfiO 


THE  BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y.' 

WATER  TUBE 
STEAM  BOILERS 

STEAM 
SUPERHEATERS 


BRANCH    OFFICES: 

BOSTON,    36    FCDtR>L    STREET. 

PHILADELPHIA,  itio-ms  north  am.  bldo. 
SAN    FRANCISCO,  63  FIRST  STREET. 

PITTSBURG,    1218  FRICK   BUILDIN*. 

NEW   ORLEANS,  339  c«rondelet  street. 
CHICAGO,   1216  Marquette  Bldg. 
ATLANTA,  empire  bldg. 
CLEVELAND,  706  New  CNaLDND  Bldg. 

MEXICO      CITY,    7    AVENI»   JUAREZ. 

HAVANA,  CUBA,  1 16  1-2  Calli  dc  ia  habana 


200  Hounds  Working  Pressure 


Our  Book,  STEAM,  mailed  free 
on  application. 
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That  Cheaper  Tie  that  we  have  been  talking  about  is  just  the 
same  quality  as  the  "Steam"  size.     The  only  difference  is  the  size. 

Further  particulars  and  delivered  price  for  immediate  shipment, 
on  request. 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Micltigan 

PITTSBURG  AGENTS:    Tipper  &  Patton,  509  Bessemer  BIdg. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO, 


SPOKANE,  WASH. 


POLES,  TIES,  POSTS. 


PRODUCERS, 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


SXEDARPOLES 

All  Lengths  an'>  sizes 

LindsleyBrgs  Co. 


BRACKETS— X   ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OVR.   MOTTO   IS: 

Prempt  Shipment       Quality       Satlsfftotlan       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


U.S. METAL   POLISn 


l.«J.|T|L.I^^U       |-Ukil»JII  Geo. W.Hoffman 

SUES   ALL  METALS.    B^a^cncr    Nc  .,  Yor,-.  C-.c^go- Sa  v  Fca»ci';co,    295.  E.  WfiSMiHGTON  St,  iHDIAHfiPO 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


M 


ESTABLISHED    1862 

i^^isgiBfi     WM.  MUELLER  COMPANY 

£^R    1211-12-13  MARQUETTE  BLOG  CmiCAQO. 

*^'5-'il^^  EISMT    DISTRieUTINS     YARDS 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Largs  Stock  Constantly  on  Hand 


Poles 


CEDAR  POLES  \ 

THE 

Valentme'Clark  Com 

234^   La   Salte   Street,  OHIOAGO 

YARDS! 
Plnoaimlng,  Mloh.     e     Brmmn  Bay,  WIm.     c    Mmw  London,  WM. 


ili^iiiii 


■  a..^^.^^  .^.^^^MtM.^^ 


Standard  Vitrified  Conduit  Go. 


B.  I,  BARNARD,  Manager 

39-4rJ0RTLANDT  ST. 
NEW  YORK^ 


LARGEST.  FACTORIES  IN  THE  WORLD 


STOCK  ON  HAND 


SEND    FOR    CATALOGUE 


CENTRAL  STATION  HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust '  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  \  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  i  Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Americam  Distbict  Steam  Company 


Mention  Western   Electrician. 


LOCKPORTN.Y. 
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Every 


Westinghouse  Precision  Wattmeter 

Has  at  least  2,000  Readable  Deflections 

The  5cale  is  a  five-inch  circle  on  a  silvered  dial,  and  has  200  or 
250  accurately  spaced  divisions.  The  vernier  affords  readings  of 
tenths  of  divisions  without  calculation. 


For   Calibrating 

Integrating  Wattmeters,  a  style  is 
furnished  with  three  current  ranges 
of  maximum  capacity  of  5,  20  and 
100  amperes.  With  resistance  suit- 
able for  100  volts,  this  instrument 
will  accurately  measure  from  JO  to 
10,000  watts,  and  proportional 
values  at  other  voltages. 


In  Operation 

When  current  passes  through 
the  instrument,  the  sight  wire 
is  drawn  to  the  right;  by  turn- 
ing the  knurled  head  in  the 
center  of  the  dial  the  vernier 
pointer  is  moved  to  the  left 
until  the  sight  wire  is  brought 
back  to  zero.  Fine  adjustment 
is  obtained  by  the  knurled 
knob  shown  at  the  right. 


Equally  Accurate  on  Direct  and  Alternating  Currents 

Compare  the  accuracy  of  the  machine-divided  scale  with  the  uneven  divisions  of  the  hand-drawn  scales  of 
ordinary  standard  instruments.  The  fine  hairline  of  the  sight  wire  with  the  pointer  ordinarily  employed.  The 
long  range  of  this  instrument  with  the  short  range  of  readable  deflections  of  others. 

The  Westinghouse  Department  of  Standards  will  calibrate  free 
of  cost  to  owner,  excepting  expense  of  carriage,  any  Westinghouse 
Instrument  of  Precision  received  within  five  years  from  date  of 
purchase;  compare  this  with  calibration  service  elsewhere  obtainable. 


These  Instruments 

made  only  by 


Free  Calibration 

furnished  only  by 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

For  full  particulars  address  nearest  District  Office 

New  York,  Atlanta,  Dallal.  BalUmore,  Boston,  Buffalo,  Ctilcaso,  Cincinnati,  Cleveland,  Detroit,  Los  Angeles,  Minneapolis,  New  Orleans,  Phlladelpbia.  Pittsburg,    St.  Louis 

Salt  Lake  City,  5an  Francisco,  Syracuse,  Seattle,  Denver,  Mountain  Electric  Co. 
Canada:    Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario.    Mexico:  0.  &  O.  &  Branlff  Co.,  City  of  Mexico. 
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Fort  Wayne  Revolving  Field  Alternators 


Engine  Driven 

Multiphase 
alternators 
furnish  most 
economical 
and  flexible 
equipment  for 
lighting:  and 
power  plants 


Write  for  Literature  and  Prices 

Fort  Wayne  Electric  Works,  Fort  wayne,  Indiana. 


Fort  Wayne  Three-Chase  Engine  Driven  Alternator 
TypeT  R  E  48-200-150-2,300  volts.  . 


Good  Advice 


No.  7. 

A  low  torque  Direct  Current  Wattmeter  is 
like  a  sickly  child,  in  that  it  has  to  be  con- 
tinually doctored  and  attended  to.  When 
purchasing:  a  meter  for  Direct  Currents,  be 
careful  in  your  choice.  Don't  buy  a  "weak" 
one  simply  because  it  is  cheap,  or  an  alleged 
"strong"  one  on  the  strength  of  its  ancestral 
history.  The  meter  that  holds  the  highest 
record  for  accuracy,  permanency  and  torque 
is    the    one    you    want;    it's    the  Duncan. 


Good  Advice  No.  8  Next  Week. 


Send  for  Bulletin  and  Prices. 


DUNCAN  ELECTRIC  MFG.  GO. 

LAFAYETTE,  IND. 


"  C  &  H  on  a  controller  means  highest  quality" 


0  '^  1^  f) 


TheC&H 

Rotary 

Press 

Controller 


Gives  any  speed 
desired. 

It  starts  the  press 
gradually  and  gives 
a  steady  motion  at 
all  speeds. 

Perfect  and  imme- 
diate control  from  any 
part  of  press  by  means  of  a  series  of  push  buttons. 


I 
I 


!'"«"53i 


The  Cutler-Hammer  Mfg.  Co* 

MILWAUKEE,  WIS. 
New  York  Boston  Chicago  Pittsburg' 


WESTERN     ELECTRICIAN. 


September  "3,  19045 


f  REFLECTIONS 


FARIES 
REFLECTORS 


Fit  any  socket 

Quickly  attached  or  detached. 

Made  of  aluminum  or  steel. 

Very  light  and  will  not  rack  socket  to 

pieces. 
Finish  not  affected  by  heat. 
Made  in  many  styles  and  finishes. 

Catalogue  mailed  upon  application. 


FARIES    MFG.    CO. 

DECATUR,      ILL. 


is  made 
lioiii  iiii  untouched 
|ilioiograpli  of  two 
I6.can  d  I  e  p  o  w  e  r 
F.dison  l.imps.  Tin 
■lie  left  is 
n  a  Holo- 
phane  scientific 
prisma  ti  c  globe 
N  i.  3350:  the  other 
it  an  ordinary  opal- 
ine globe.  A  par- 
tition was  placed 
between  tl»e  two 
lights  and  the  two 
illuminated  s  u  r  - 
faces,  so  that  only 
one  expt>.'5ure  was 
Decessar>-. 


HAVE  YOU  SEEN 

The  Holophane  Booth  in  Section  25,  Electricity  Building, 
.St.  Lou  is.which  represents  an  expenditureof  nearly  SjO.ooo? 

DO  YOU    KNOW 

Why  all  the  offices  of  the  Department  of  Electricity  at  the 
World's  Fair  are  equipped  with  Holophane  Globes  and 
Pagoda  Reflectors  ?  Ask  Prof.  Goldsborough,  chief  of 
the  Department  of  Electricity  at  the  Louisiana  Purchase 
Expositioti,  why  he  selected  Holophanes. 

HOLOPHANE    CLASS    CO. 


15  East  32d  St. 


New  Yorit 


THE  V.  R.  LANSINCH  CO.,  Western  Distributors 
207-209-2II    Jackson     Boulevard,     CHICAGO. 


Kat.  IMO. 


Inc.  1805. 


i  Black  Diamond  File  Works  I 

'}» 
?♦ 

^  OVH  CIOODI4  AHE  OW  SALE  IX   EVKRY  LEADING  HARDWAKE  W 
#(  8TOBE  IX  THE  rUflTED  (STATES  AHfD  CAXAOA.  ^ 

I    G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ? 


Speclil 
Prize 

Gold  Mtdal 
at  Atlanta, 
1895. 


WIRES  ^CABLES 

HIGH-GIMDE,  RUBBER-COVE  RID,  WEATHER-PROOF 

MAaxn.  Omcs,  AmnncoiATon  Wiax. 

HAZARD  MANUFACTURING  CO., 

GtKtSkKOTTict  i.vD  WosKa,       Niw  ToBS  Omoi,         Cmcxeo  Orrioi. 
Wllkealarre,  I'a. 5il  Uev  Si.        71  and  73  West  AdkmsSI.  " 

VULCANIZED  FIBRE 

Highot  gnitt  tot  tUctrical  iosuUtios  aw)  mcciaalcal  purpoKi,  in  abcctt, 
tuba,  rod*  and  •pecUl  tbapes.     Catalogues  auid  umpla  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. j 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBENa 

For  Electrical  and  Hectaanlcal  Purposes,  Railway  Duit  Guardi,  Washei*  4 
and  PactclDgs.    Patent  Insulating  Cleata. 

MAiTTTACTDllED  BT 

THE  KARTAVEMT  MANUFACTURIHB  CO.  Wlliolnstoi.  IM. 


SUCCESSFUL 


HEATING 


IS  ASSURED 


WITH    THE 


Sturtevant 
Blower  System 

B.  F.  STURTEVANT  CO. 

BOSTON 


PhlladslpKl& 


Chicago 


London 


I 


JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copiitr 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


-AGENCIES    AN>    IRANCHEI  ■ 


Mill  Ttfk  Chlcigo  Cltvilind  Ian  Frtncliet  Phlliilalplili  Ulutt 


esternuedi 


^\ 

mtk 

'^' 

A 

^ 

■■i 

llH 

1 

70l.  ni7.      S3.00  Per  Ahom.    S 


;.dS5^4S.^a>..^.'s:e;i    CHICABO,  SEPTEMBER  10,  1904.   ^^ 


10  Cents  A  Copv.       NO,  11, 


JiViPLEX  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

^'""R.^mxsbN""^'       The  Simplex  Electrical  Co., 

Monsdnock  Slock,  CHICAGO.  I  I  O  State  St reet,  BOSTON,  MASS. 


WeST£RN   SeLLING  AGENT, 

H.   R.  HIXSON. 

M^-t  Monsdnock  Slock,  CHICAGO 


1889— Paris  Exposition, 
Medal  for  Bnblier  Insalatioit. 

1893— World's  Fair, 
Medal  for  Rnbber  Insulation. 


TRADE  MAflKr 


THE  STAXBABD  FOB 

B17BBFR  rKSHLATION. 

Sole  Manufacturers  of 

Wires. 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 


Waather- 
proof 


l."Dt™ni  l"T«.  ( «»"8.r..        253  Bfoailwaj,  New  York. 


Geo.T.  Manson, GenM  8upL 
W.  H.  Hodc^ns.Secy. 


INDIINA  RUBBER  AHD  INSULATED  WIRE  CO., 

MAKIIFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUIttARINE  AND  INSIDE  USE; 
TELEPHONE,  TBLEORAPH  AND  FIRE  ALARM  CABLB6. 

All  WIrss  are  letted  at  Factory.  JOKESBOBO,  UIBk 


National 

India 
Babber  Co.'b 

RUBBER  COVERED 
'%A/maES     A.ND     ^A.B1_KS. 

OFFIOI  AND  FACTORY:  BRISTOL.  R.  i. 


TBAOr  MARK 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Natlonml  Code  Mtandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•3  BARWjIv'sTffeEt.  "*'''  ^^^*  *"''  Factory,  TRENTOH,  •.  t. 


DRIVER-HARRIS   WIRE   CO. 

HARRISON  (NEWARK),  N.  J. 
Manufacturers  of  Fine  Sizes  Wire  of  Every  Description. 

Resistance   Wires   a   Specialty. 


AKRO  IM 

Generators,  Motors,  Clutches, 
CommutatorTruing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  Olllce:  McKi;  EnElnurin:  Co.,  149  BroaiIwa]r 


THERMOPILES  '^X^^H^s 

For  ETlectTOlytli.- analysis,  charging  storage  batteries, 
and  otUercooaUiDt  current  re<iuirement«.    (3  ESCh. 

WALSH'S    SONS    &    CO.. 
264  Wasliln^oii  Street.  Newark,  If.  J. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


'ACME' COMMUTATOR ^m     | 

IIIIIIIIIIH         M    I 


1.  J.  EGAN'3  "ACME"  COMMUTATOR  COMPOUND 

absolutely  DreveutB  sparking  orculting.    One  stick  ot 
"Acme"  la  eqasl  to  one  gallon  of  oU  for  labricatlng 
commotators.    Free  Sample.    AGENTS  WANTED. 
50c  Der  Stick.        t5.00  per  doz. 

J.J.  Esan  Sale  Mis.,  317  Auitin  Ave.,  Tel.  Polk,  1779  Cblca{0 


Sterling  Black  Plastic  Insulator. 

One  bQndred  days'  contlmous  bikini  at  ISO"  F. 
fill  not  make  It  brittle.  Water  repellent.  Oil  praof. 

THE  STERUIHC  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


->[*A  A*  A  **»****»«»  AAA  ****»•» 

t  "CTID"  INCANDESCENT  t 
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i  STANDARD  ELECTRICAL  MFG.  l 
t  COMPAIY,     :    Niles,  Ohio,  t 


f\nliCullm9  Compo\m4>i 


CHICAGO     ly 


Our  Compound  Stops  Sparking  and 
X  Saves  Commutators. 

la  14  Years' Use  on  Street  Ry,,  Light  and  Power  Coniiniitatois 

;     Has  Proven  its  Worth,    WE  GUARANTEE  RESULTS. 

/')  Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES, 

^  jASa  Mclaughlin  &  co.,  i\.irurs.\\ 


586  Fulton  Street, 


Chicago,  til . 


LONa  LIFE 
GUARANTEED  CANDLEPOWER, 
HlfiHEST  EFFICIENCY. 

KADK    BT    THE    MOST    BEIU.ED    WOBKXEN. 


Cope's   Patent    Quick   Coupling    Conduit    Rod 

Remember  these  rods  bave  oo  lost 
motioQ. 

These  ■Couplings  are  of  Steel  and 
are  made  ia  the  best  possible  tnaoaer. 


jON^^tXIBLE    CoT*^, 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Cfaelsea,  Mass.,  New  York,  Chicago,  S4a  Frandsco. 


THOUSANDS  IN  USE. 

Motors,  K  h.  p.  to  100  h.  p. 

Oynamos.  1  k.  w.  to  75  k.  w. 

Hlgbesl  Ouality.     Reaaoaabli  Prtaa. 

THE  HOSART  ELECTRIC  MFG.CO. 

Tr.OV,  OHIO. 


Write  for  list  of  persons  using  inese 
rods^zfi.ooo  sold  since  Maf  1902.   Made 


T.    J.     COI 


32«*  Merth   FlUvanth  Strsat 


_rice.3It.  7S  cents.  <  ft.  8s  cents. 
Patented  February  a^  1903. 


PHILAOELPNtJI.  PA. 


YOST  SPECIALTIES. 

Sockets,  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjusters. 

Cmtalogue  for 
the  Baking. 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


lyESTIIN  Eleotrical  In^tPumenJ  Cn., 

Waverly  Park,    NEWARK,     N.  J. 

Westoa  Stasdd  Foriible  Ski  kdii| 

Voltmeters,  Milliioltneters,  Voltammeters, 
Ammeters,    Milammeters, 

Ground  Detectors  and  Circuit  Testers, 
Ohmmeters,   Portable  Galvanometers. 

Our  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.    The  Semi-Port-  ! 
able  Laboratory  Standards  are  stil!  better  i 

Our  Station  Voltmeters  and  Ammeters  are  \ 
unsurpassed  in  point  of  extreme  accuracy  and  | 
lowest  consumption  of  energy.  I 

Beelin— European  Weston  Electrical    Instru-  ; 
menc  Co.,  RUterstrasse  >'o.  88.  j 

LosDON— Elliott  Bros..  Century  Works,  Lewis- 
ham.  I 
Weatom  Partable  f^alvanometer  for          Pabis.  Fra:ice— E.  H.  Cadiot.  12  Rue  Si.  Georges.  ; 
Brldce  'Worfe,                                  Xew  VorR  Ofllce-74  Cortlandt  St. 


•  ^w%nf^-^i,/wx^*fV9^.^vv^%/%f%^krv%ft/%\/%/%^\/\'%%^/%%^\/%%%*^\m/K^^^ 


HENRY  NEWGARD  &  CO. 

ELECTmCAL  CONSTBUCTIOH 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards. 
Iron  Cutout  Bo.xes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tor)'-Buildings,  School  and  College  Buildinijs. 

87  Fifth  Avenue,  Chicago,  Illinois 


i5.    I 
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5000  horsepower  Allis-Chalmers  Engine 

Machinery  Hall.  World's  Fair,  St.  Loui?. 


WHAT  IT  HAS  DONE 

Keg.in  unloading  from  train  Jan.  15th — 27  carloads — Generator  10  carloads. 

Steam  first  turned  on  April  20th,  Engine  and  Generator  operated  perfectly  ever  since. 

St.  Louis  Exposition  officially  opened  April  30th,  1904. 


DecoTalive  lighting  of  Exposition  Buildings  and  Grounds  first  turaed  on  evening  April  29th,  this  Engine  and  Generator  carrying  the  load. 

Ran  non-condensing  one  month  while  Exposition  was  getting  its  condenser  plant  erected  and  connections  made.  During  that  time  caniei 
4300  horsepower  night  after  night. 

Sometimes  required  to  operate  the  Cascades, — 2000  horsepower. 

Expositioo  having  finished  its  condenser  plant,  the  Engine  was  required  to  take  full  load  June  loth.  That  night  the  unit  carried  4S00  horse- 
power. Began  with  26-inch  vacuum — no  load — which,  under  load,  ran  down  to  about  14  inch,  or  7  to  S  pounds.  Engine  has  never  been  out  of 
commission,  except  for  two  nights  when  a  sewer  burst  and  flooded  the  wheel-pit. 

Since  then  Engine  ran  condensing  until  July  25th, — carrying  4800  horsepower  with  from  1310  16  inches  vacuum.  On  July  25th  a  break  occurred 
in  the  Exposition  discharge  pipe  which  takes  the  condenser  water  to  the  Lagoon.  The  Engine  then  ran  non-condensing  for  two  nights.  It  carried 
4400  horsepower  during  that  time.     On  July  zSth  ran  condensing,-rsioce'then  it  has  regularly  carried  5600  horsepower  with  15  inches  vacuum. 


The  "Big  Reliable" 


Canadian  representatives,   Allis-Chalmers-Bullock,   Ltd.,   Montreal 


September  lo,  1904 


WESTERN    ELECTRICIAN 


TheElectric  StoraceBatteryGo. 

PHILADELPHIA 

Extends  an  invitation  to  its  exhibit  at  Section  Twenty, 

in  the  Palace  of  Electricity,  Louisiana 

Purchase  Exposition. 

September    12,    1  904 


SALES    OFFICES 
PHILADELPHIA— Allegheny  Av.  and  19th  St.  NEW  YORK-IOO  Broadway. 


r 
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"UNION"  SWITCH  OUTLET  BOX 


"I 

i 


APPROVED  by  The  Underwriters'  National  Electric  Association 


For  finished  house  work 


Construction,  14-gauge  steel,  dove-tailed  joints,  finished  in  black  enamel. 
Made  to  conform  to  the  latest  Underwriters'  rules. 
Gangs  of  2,  3,  4,  5  and  6  carried  in  stock. 
Spacing  in  gang  boxes  i  13-16"  between  centers. 
Provided  with  clamps  for  holding  Sprague  Cable- 
Tandem  boxes  made  to  order. 
Takes  plate  4X"  and  longer.    Outlet  holes  H". 
Dimensions  at  bottom  of  single  box,  3  1-16"  by  2". 

Takes  all  makes  of  switches  and  receptacles m 

Chicago    Fuse    Wire    ^    Mfg.   Co., 


358  Dearborn  5f«, 
CHICAGO 


853  Broadway, 
MEW  YORK 


Mutual  LIto  Building, 
BUFFALO 


Engineering 


MECHANICAL, 
ELECTRICAL, 
STEAM, 
_  _    CIVIL. 

Complete  and  short  coursea.  Thorongbly  equipped 
engineering  ehops.  Shop  work  from  tlie  bo- 
ermniog.  Short  coarsea  In  Steam  and  Electrical 
Engloebrlng.  Espenaea  lew.  Accommodations  the 
beat.  School  all  year.  Students  may  enter  any  time. 
Correspondence  steam  and  electrical  coursea.  Sena 
for  catalogue.  Mention  course  In  which  Interested. 
HIGHLAHD  PARK  COLLEGE,      DES  MOINES,  IOWA. 


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all   purposes. 


I  Electric  Heating  Apparatus 

■  END  rOH  eZ-PAttE  CATALOaUK. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES-SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


IVIi^AIMY,  Inc. 

ARTISANS  IN  PLATINUM 
408-4I0-4I2-4I4  N.  J.  R.  R.  AVE.  NEWARK,  N.  J. 

New  York   OfFIce:    I20    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..  5 

Akron  Electrical  Mfg  Co 1 

Allen  Company,  L.  B — 

Allls-Chalmers  Company 2 

American  Battery  Co 15 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 21 

Amer.  District  Steam  Co 34 

Amer.  Elec.  Fuse  Co 4 

Amer.  Electrical  Heater  Co.  .17 

Amer.  EL  Telephone  Co 23 

American  Electrical  Works.  .15 
Arnold  Elec,  Power  Station 

Co 17 

Automatic  Electric  Co 21 

Babcock  &  Wilcoi  Co — 

Badt.F.  B 17 

Bain.  For€e 15 

Baker  &  Company 3 

Baker  A  Co.,  W.  E 17 

Barnett  Company,  G.  &  H ...  -28 
Beardslee  Chandelier  MXg.Co.— 

Bertbold  A  Jennings 25 

Big  Four  Route — 

BissellCo.,  The  F 17 

Bossert  Electric  Construction 

Co 14, 16 

Brooks,  Hall  L 25 

Bryan-Marsh  Co — 

Bryan,  Wm.  H. 17 

Buckeye  Electric  Go — 

Bullock  Elec  Mfg.  Co 2 

Buttorfleld,  J.  F 17 

ByUesby  &  Co.,  H.  M 17 

Cant  well  Press,  The 23 

OoDtral  Electric  Co — 

OenL  Stat.  Improvement  Co..  16 

Central  TeL  &  EL  Co 21 

Century  BlectiioOo — 

Chicago  Die  &  Electric  Co.. .  .— 


Chicago  Edison  Co 4, 16 

Chic.  Fuse  Wire  &  Mfg.  Co. ..  3 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 14 

Columbia  Incand.  Lamp  Co.. 11 

Columbia  Mfg.  Co 24 

Columbus  Storage  Bat'ry  Co. 14 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 13 

Cope,  T.J 1 

Crawfordsville  Electric  Co..— 
Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Companj'. . .  16 

Grouse-Hinds  Co 25 

Cutler-Hammer  Mfg.  Co 9 

Gutter  Elec.  &  Mfg.  Company  1 

D.  <t  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.l9 

Diamond  Meter  Company 35 

Dielectric  Manufacturing  Go.  15 

Directory  of  Engineers I7 

Dixon  Crucible  Co.,  Joseph..  19 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Go 25 

Economical  Elec  LampCo..-- 
Edison  Decorative  &  Minia- 
ture Lamp  Depanm't 14 

Edison  Mfg.  Company 10 

Edwards  &  Co ]5 

Egan,  J.  J 1 

Electric  Appliance  Co 14 

Electric  Storage  Battery  Co . .  3 

Electrical  Appliance  Co — 

Electrical  Engineer  Institute.— 
Electrician  Pub.  Company ...  10 
ErieRy 21 

FariesMfg.  Co 14 

"For  Sale"  Advertisements. .16 


Ft.  Wayne  Elec.  Works,  Inc. .27 
Fostoria  Incand.  Lamp  Co... — 

Fowler,  John  H 24 

Fowler-Jacobs  Company 24 

General  Electric  Co 9 

General  EngineeringCo.,The  17 
General     Incandescent    Arc 

Light  Company 13 

General  Incand.  Lamp  Co — 

GlogauACo.    H.  M 20 

Gould  Storage  Battery  Co....  6 
Gt.WeBt.Smelt.&  Refining  Co.— 
Green  Fuel  Economizer  Co. .19 
Gregory  Electric  Company. . .  16 

Hallberg,  J.  H 17 

Haller  Machine  Co — 

Hart  Mfg.  Co 12 

Hartford    Steam    Boiler   In- 
spection &  Insurance  Co.. .  .— 
Hazard  Manufacturing  Co...— 

Hemingray  Glass  Co 8 

Highland  Park  College .     ...    3 

Hipwell  Mfg.  Go 16 

Hobart  Elec.  Mfg.  Company.  1 

Hoffman,  G.  W.... ^...25 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Go 7 

Holtzer-Cabot  Electric  Co. ..12 

Hornaday  &.  Co.,  J.  P 17 

Humphrey,  Henry  H — 

Hunt&Co..Eobt.  W 17 

Illinois  Central  Ry 16 

Incandescent  Electric  Light 

Manipulator  Company — 

IndianaRub.  4InB.  W.  Co....  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

[nternatlonal  Elec.  Meter  Co  16 
International  TeL  Mfg.  Co.  ..20 


Jackson,  D.  C.  A  W.  B 17 

Jeffrey  Manufacturing  Co 19 

Jewell  Electrical  Inst.  Co — 

Johns-Man viUe  Co. ,  H.  W 13 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 23,  25 

Kemp;R.  W 17 

KesterElec.  Mfg.  Co 14 

Klein  &  Sons,  Mathias 15 

Kohler  Brothers 17 

Kuhlman  Electric  Co 14 

Leather  Preserv.  M.  Corp 17 

Leffel  &  Co. ,  James 19 

Lindsley  Brothers  Company.. 25 
Loud's  Sons  Co.,  H.  M — 

Machado  &  Roller  9 

Maltby  Gedar  Company 25 

Manhattan  EL  Supply  Go 15 

Manross,  F.  N — 

Marinette  Gas  Engine  Go 19 

Matthews  A  Bros. ,  W.  N 15 

McLaughlin,  James 17 

McLaughlin  A  Co.,  Jas 1 

McLennan  A  Company,  K 14 

Mechanical  Appliance  Co J9 

Mica  Insulator  Company — 

Michigan  College  of  Mines  .  .— 

Minnesota  Electric  Co 14 

Miscellaneous  Advs 17 

Monon  Railroad 16 

Moon  Mfg.  Co.,  The — 

Morrison  Lbr.  Go. ,  J.  W 25 

Mueller  Company,  William. .24 
Munsell  A  Co.,  Eugene 14 

Kational  Electric  Co 12 

National  India  Rubber  Co. ...  1 
Kew  England  Butt  Co 4 


For    Ol^oaifieta.    Irxc^le^K    of    .A.<X^v&3^±»&xa:x&i::Lt^    See 


NewgardACo.,  Henry 1 

NewYorkCent.  Ry 24 

New  York  Ins.  Wire  Co IB 

Northern  Elect'l  Mfg.  Co....  14 

Northern  Pacific  Ry 20 

Northwestern   Storage    Bat- 
tery Co 9 

Norton  Elect'l  Instrument  Co.— 

Okonite  Co.,  The 1 

Olds  Gasoline  Engine  Works.  19 

Pacific  Coast  Pole  Co 25 

PageAHill  Co 25 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  A  Rcfl.  Co. .  4 

Pass  A  Seymour,  Inc 4 

Phelan,  D.  W 24 

Phillips,  Eugene  P 15 

Phillips  Insulated  Wire  Co.  ..15 

Phoenii  Glass  Co — 

Phosphor-Bronze  S.  Co 19 

Pignolot,  L.  M 14 

Pittsburg  A  L.  S.  Iron  Co.... 24 
PlumeA  Atwood  Mfg.  Go. ...28 

Porter  Cedar  Company 25 

Keisinger,  Hugo 10 
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Safety  Ins.  Wire  A  Cable  Co.  .28 
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Sauquoit  Silk  Mfg.  Co 16 

Schott,  W.  H 17 

Seaman  A  Co.,  W.  S 21 

Sears,  Roebuck  &  Co 17 

Simplex  Electrical  Co.,  Tht..  1 
Simplex  Elec.  Heating  Co....  3 

Speer  Carbon  Co — 

Sprague  Electric  Company. .  .23 


Squire  Electric  Co 17 

Standard  Elec.  Mfg.  Co I 

Standard  Underg.  Gable  Go....- - 
Standard  Vitrified  ConduitCo34 
Stanley  Elec.  Mfg.   Co.,  The  13 

Stanley  Instrument  Co I2 

Stanton,  LeRoy  W 17 

State  Univ.  of  Iowa 15 

Sterling  &  Son,  W.  C 25 

Sterling  Electrical  Mfg.Co...  — 

Sterling  Varnish  Co.,  The 1 

Stow  Mfg.  Company — 

Stromberg-Carlson  TeL  Mfg. 

Company 23 

Sturtevant  Company,  B.  P...28 

Torrey  Cedar  Company 24 

Trumbull  Elec.  Mnfg.  Co — 

Turner  Brass  Works 15 

Union  Electric  Mfg.  Co 21 

Valentine-Clark  Co., The -- 

Vulcanized  Fibre  Company.. J8 

Wagner  Electric  Mfg.  Co 18 

Walsh's  Sons  A  Company 1 

Warren  Elec.  Mfg.  Co 28 

Wesco  Supply  Co 14 

Western  Electric  Company. . .  17 

Western  EL  Supply  Co — 

Westinghouse      Electric     A 

Manufacturing  Co — 

Weston  Electrical  InsL  Co...  1 
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Wilmerding,  C.  H — 
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YesberaMfg.  Co 21 

Yoet  Electric  Mfg.  Co 1 
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REMEMBER  THE   NAME  AND  BUY  THE  BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING    RIGID  CONSTRUCTION    NOISELESS 


i> 


CALL  AND  SEE  THEM  OR  WRITB  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


ASK  ABOUT  THEM. 


3    NEW    INVENTIONS. 


ASK  ABOUT  THEM. 


PARDRIDGE 


Pardridge  Easy  Cord  Adjusters  J 

and  Pardridge  Easy  Lamp  Changers. 


PARDRIDGE  SHADE  &  REFLECTOR  CO.,    41  6-185  Dearborn  St.,  Chicago. 


P.  &  S.  FUSELESS 

ATTACHMENT  PLUGS  ARE  APPROVED 


For  3  Amperes  300  Volts 

Send  for  a  Sample  and  get  our  Prices 


NEW  YORK 
CHICAGO 

SAN  FRANCISCO 


Pass  &  Seymour,  Inc. 


SOLVAY,   N.  Y. 


ELECTRICITY  FOR  ENBINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
810  Marquette  Building, - • OHIOAOO 


Aller^-Bradley  Electric  Crarve  Corvtrollers 


-P  a  t  e  n.  t  e  d- 


^ 

i 

1 

manufactured    by    AMERICAN   ELECTRIC   FUSE  CO.,   Chicago 


A  New  Controller.    Positively  No  Sparking.     No  Repairs.     Guaranteed  for  One  Year. 
Three  Months'  Free  Trial.     Perfect  Control. 


Front  View— before  sUtrtloif 


Front  View— all  realaUince  oat 


OUR  GUARANTEE  :     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRrC  FUSE  COMPANY  hereby  guarantees  to that  It  wlU  at  any 

time  within  three  months  from  this  dale  upon  demand  repay  to  said the  sum  of 

Dollars,  being  the  full  purchase  price  paid  (oragrped  to  be  paid)  by  said totbe 

American  Electric  Fuse  Company  for  one horsepower  Allen-Bradley  Crane  Controller,  num- 
ber  upon  dellTcry  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  In  good 

condition,  ordinary  wearand  tear  from  use  excepted,  at  the  office  of  the  American  Electric  Fuse  Company,  Chicago,  Illi- 
nois, together  with  a  written  statement  that  said  controller  has  proved  uosatisfactory  to  said 

FURTHERMORE,  the  sftld  American  Ek'clric  Fuse  Company  agrees  that  it  will  at  any  time  within  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controUer  which  may  prove  defective  or  wear  out  during  the  ordinary 

use  of  said  controller,  provided  that  It  is  a  condition  of  this  guarantee  that 'said 

hereby  agrees  to  use  ordinary  care  in  the  operation  of  said  controller,  and  that  said  controUer  will  be  operated  by  some 
person,  or  persons,  familiar  with  the  use  of  crane  controllers,  and  further  that  aald  controller  will  not  be  wilfully  or 
maliciously  injured  while  in  the  possession  of  said 


H.  N.  FENNER,  President 

J.  F.  BLAUVELT,  Agent 

RUSSELL  W.  KNICHT,  Treas 

urer 
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A-B  ARC  LAMPS 

FOR  ALL  CIRCUITS 


?^ 


SPECIAL 
FEATURES 

Accessibility  of  Mechanism, 

Ease  of  Removing  Inner 
and  Outer  Globe, 

Ease  of  Trimming, 

Weatherproof  Construction, 

Stamped  Copper  Cases  and 
Simplicity  of  Mechanism. 


AOBNCIBS 

Doableday-Hlll  Electric  Co.,  Pittsburg,  Pa. 

Electric  Appliance  Co.,  Chicago,  111. 

The  Wesco  Supply  Co.,  St.  Louis,  Mo. 

H.  C.  Roberts  Electric  Supply  Co.,  Philadelphia,  Pa. 

Pettlngell-Andrews  Co.,  Boston,  Mass. 

Cia.  Benbow-Dutton,  S.  A.,  City  of  Mexico,  Mex. 

Geo.  F.  Rohtt,  Milwaukee,  Wis. 


THER.E    IS 

A  greater  number  of 
Adams-Bagnall  Constant 
Direct  Current  Series 
Enclosed  Arc  Lamps  used 
for  street  lighting  through- 
out the  United  States, 
Canada  and  Mexico  than  all 
other  makes  of  this  type  of 
lamp  combined. 

SEND  FOR  CATALOQUE 


§ 


^ 


AOBNCIBS 

B-R  Electric  Co.,  Kansas  City,  Mo. 
A.  J.  Mlchell,  Atlanta,  Oa. 
Interstate  Electric  Co. ,  New  Orleans,  La. 
Post-aiover  Electric  Co.,  Cincinnati,  O. 
Mlller-Seldon  Electric  Co.,  Detroit,  MIcb. 
W.  a.  Nagel  Electric  Co.,  Toledo,  Ohio. 
R.  E.  T.  Pringle  Co.,  Ltd.,  Montreal  Que. 


THE    ADAMS  -  BAGINALL   ELECTRIC    CO. 


New  York  Office :  136  Liberty  St. 


CLEVELAND,  OHIO 


Chicago  Office:  303   Dearborn  St. 
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Complete                     Railway  Line  and  Regulating 
Storage                       Isolated  and  Train  Lighting 
Battery                         Central  Lighting  and  Power 
Plants                          Electric  Vehicle  and  Telephone 

aOULD  COUNTER  B.  M.  F.  BOOSTER  SYSTEMS 

,   NEW  YORK,  1  \V.  34th  street.                                                               WOPICS  •        DFPFW       N       Y 
Sales                  J    BOSTON,  89  State  Street.                                                                          WUKKS  .        UtKCW,     IM.     Y. 
Offices  i    CHICAQO.  The  "Rookery."                                                                                                   Ril11»tin« 
<■  SAN    FRANCISCO,    Century    electric    Co.                                                                        UUllClilia. 
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CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Adinsters.    Cord. 

Incacdes.  El.  Lt.  Manip.  Co. 
Adjnntem,  Inc.  Lampa. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors   (Tel.  &  Tel.) 

Maltbews  A  Brc,  W.  N. 
Crouse-Htnds  Co. 
Annonclatora. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries  and  Jar«. 

BissellCo.,Tbe  F. 

Central  Electric  Co. 

Columbus  Storage  liattery  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wp,<;ko  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells.    BuEzers,   Etc. 

Central  Electric  Co. 

fid  wards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co, 

W^eslern  Electric  Co. 

Western  Elec.  Supply  Co. 

Belt  DreanlnK' 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Leather  Preserver  Mfg.  Corp 
Blo^T   Plpea. 

■rurner  Brass  Works 
Blo'n-ers. 

Sturtevant  Co.,B.  F. 
Boiler  Componnda. 

Dearborn  Drug  &  Chem.  Wks. 
Bnllera. 

Allis-Chalmers  Company. 

Babcock  &  Wilcox  Go. 
Rooks.   Blectrteal. 

Canluell  Tresis,  Tbe. 

Elftctriclan  Publishing  Co. 
Booths,  Telephone. 

Seaman  ft  Co.,  W.  S. 

YesDera  Mfg.  Co. 
Brackets, 

FariesMfg.  Co. 
Brushes. 

Central  Electric  Co. 

Hobart  Elee.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co, 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cable  Hansers. 

BlssellCc,  B.  F. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables) 
Canopies. 

FarfesMfg.  Co. 
Carbons,    Points   and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appliance  Co. 

Reiaineer.  Hugo. 

Sneer  Carbon  Co. 

Weico  Supply  Co. 

Western  Elec.  Supply  Co. 
Castings. 

Farles  Mfg.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Chuudeliers. 

Furies  Mfg.  Co. 
Circuit   Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  Mfi;.  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

Union  Electric  Mft,'.  Co. 

Western  Electric  Comptinv. 

Westlngbouse  El.  A  Mfg.  Co. 
Claftters. 

Farles  Mfg.  Co. 
Clutches.    Elcctrloal 

and    mechanical. 

Akron  Electrical  Mfg.  Co. 
Coal    and    Ashes    Hand- 
ling   Mnchtnerx* 

Jeffrey  Mfg.  Co. 
Colls  and  Masmets. 

Western  Electric  Co. 


Commutator  Compound 

Allen  Co.,  L.  B. 

Egan,  J.  J. 

McLau'p'hIin  &  Co.,  Jas. 

McLennan  A  Co.,  K. 
Comnintator  Trnlne  De- 
vice. 

Akron  Electrical  Mfg.  Co. 
Condensers,  £lectric. 

Stanley  Elec.  Mlii.  Co. 
Condnlt  and  Condalts. 

American  Circular  Loom  Co. 

American  Conduit  Company 

Central  Electric  Co. 

Electric  Appliance  Co. 

Sprague  Electric  Co. 

Standard  Vitrified  Cond.  Co. 

Wesco  Supply  Co. 

Western  Electrical  SupplyCo. 
Contractors    and    Elec- 
tric  Llerht  Plants. 

Allis-Chalmers  Company. 

Bullock  El.  Mfg.  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Controllers,  Crane. 

Amer.  Elec.  Fuse  Co. 
Cord, 

Runzel-Lenz  Elec.  Mfg,  Co. 
Cross-Arms,     Pins     and 

Brackets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elec.  Supply  Co. 
Cnt-Oats  and   STritcbea. 

Bissell  Co.,  The  F. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co, 

Chicago  Edison  Co. 

Crouse-Hinds  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Electric  Appliance  Co. 

tt.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Weaco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 

.Vliis-Chalmers  Comiianv. 

Uissell  Co..  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker-Wheeler  Co. 

DustinCo.,Chas.  E. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

llobart  Elec.  Mfg.  Co. 

HoU/.er-Cabot  Electric  Co 

Mocbunlcal  Appliance  Co. 

National  Electric  Co. 

Norihorn  Electrical  Mfg.  Co. 

Sprafcue  Electric  Co. 

Stanley  Elec.  MIg.  Co. 

Stow  Munufiicturlng  Co. 

Sturtevant  Co.,  It.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  M  fg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Western  Elec.  Supply  Co. 

Westlngliouse  El.  A  Mfg.  Co, 
fOcononilzers,    Fuel. 

Green  Fuel  Economizer  Co. 
ICIectrlc    Hcatlnff  Appl. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Kloctric    RulliraT'B. 

Crocker-Wheeler  Co. 

General  Electric  Co. 

Sprague  Eh-ctric  Co. 

Westlnghousu  El.  A  Mfg.  Co, 
electrical  and  Mechan- 
ical   Bnelneers. 

Arnold  Elec.  Power  Stat'n  Co. 

Badt.  F.  B.  

Baker  A  Co..  W.  E. 

Brvan,  Wra.  H. 

Butterfleld,  J,  P. 

Byllesby  A  Co..  H.  M. 

General  Engineering Co.,,The. 


Hallberg.  J.  H. 

Ilornaday,  J.  P.  A  Co. 

Humphrey,  Henry  H. 

Hunt  A  Co.,  Robt.  W. 

Jackson,  D.  C.  A  W.  B. 

Kemp,  R.  W. 

Kohler  Brothers. 

McLaughlin.  James 

Newgard  A  Co.,  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Schwedtman,  Wells. 

Sargent  A  Lundy. 

Schott,  W.  H. 

Squire  Electric  Co. 

Stanley  Elec.  MIg.  Co. 

Stanton,  LeRoy  W. 

Wilmerdlng,  C.  H. 
Klectricai  InstrnmentH. 
(Recording  and  Testing.) 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  ^Vayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Jewell  Electrical  Inst.  Co. 

Macbado  A  Roller. 

Norton  Elec'l  Instn'ument  Co. 

Pignolet,  L.  M. 

Stanley  Elec.  MIg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  JIfg.  Co 

Weston  Electrical  lust.  Co. 

Whitney  Klectl.  Inst.  Co. 
Electro-PIatinyr  Mach'y 

Crocker- Wheeler  Company. 

General  Electric  Co. 
ElevatorM-Conveyors. 

Jeffrey  Mfg.  Co. 
En^'fueH,  Gaa  and  Gaso- 
line. 

Allis-Chalmers  Company. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

WooUey  Fdy.  A  ilach.  Wks. 
Kngrinea,    Steam. 

Allls-Chalmers''Company. 

Dustin  Co.,  Chas.  E. 

Sturtevant  Co.,  B.  F. 
Funti    and    Fan    Motors, 

Central  Electric  Go. 

Crocker- Wheeler  Companv. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

^'ulcanized  Fibre  Co. 
Flies. 

Barnett  Co..G.  A  H. 
fittings. 

Farles  Mfg.  Co. 
Flxtnres,  Gns  and  dec. 

Beardslee  Chandelier  Mfg. Co. 
Flnshers. 

Bissell  Co..  TheF. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg. Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co..  B.  F. 
FuNCS  and  Fuse  Wire. 

Ami-r.  Elec.  Fuse  Co. 

Bissell  Co..  TheF. 

Central  Electric  Co. 

Central  Ti-l.  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Company. 

IClcctrlc  Appliance  Co. 

Johns-Manville  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Comjmny. 

Western  Elect.  Supply  Co. 
Globes,    Reflectors    and 

Shndes. 

Fostorla  Incan.  LampCo. 

nailer  Machine  Co. 

Holophane  Glass  Co. 

Pardridgc  Shade  A  Eefl.  Co. 

Pbcrnlx  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Grnphlte   Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphlte  Co. 


Heating    (B  x  b  a  n  s  t 

Steam). 

Amer.  District  Steam  Co, 
Heating    and    Ventilat- 
ing   Apparatus. 

American  Elecll.  Heater  Co. 

Sturtevant  Co..  B.  F. 
Holders,   Inc.   Lamps. 

lucandesenl   Electric    Light 
Manipulator  Co. 
Inspection  <&  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulating  Machinery. 

New  England  Butt  Co. 
Insulators  and  Insulat- 
ing  Materials. 

Akron  Electrical  Mfg.  Co. 

American   Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

llemingray  Glass  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

.lohns-Manville  Co.,  H.  W. 

Kartavert  JIfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

.Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Jnnction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps^  Arc. 

Bissell  Co.,  TheF. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hipwcll  Manufacturing  Co 

Manhattan   Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec,  Supply  Co. 

Westini;house  El.  A  Mfg.  Co. 
Lamps,  Incandescent. 

BisseUCo.,  The  F. 

Bryan-Marsh  Comimny, 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Economical  IClee.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostorla  Incand.  LampCo. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg.  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
LampM,     Incandescent-^ 

Replacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Letters,    Metal. 

Haller  ^^lachlne  Co. 
Lightning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Klec.  Wks.  Inc. 

General  Electric  Co. 

Manbtittan  Elec.  Supply  Co. 

M  inncsota  Electric  Co. 

Stanley  Elce.  Mfg.  Co. 

Western  Electric  Co. 
Lierlits.Sliow. 

Ciogiiu  A  Co.,  H.  M. 
Linemen's   Climbers. 

Klein  A  Sons,  Mathlns. 
Magnet   IVlres. 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

MunscU  A  Co.,  Eugene. 
Mining  ApparntnM.Bleed 

Allis-Chalmers  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 


Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
motors.    (See  Dynamos  and 

Motors.) 
Nippers  and   Pliers. 

Klein  A  Sons,  Mathias. 
Nozzles. 

Paries  Mfg.  Co. 
Paints. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Force. 
Phosphor   Bronze. 

Phosphor  Bronze  Sm.  Co.  Ltd . 
f  latin  nin,     W  ire     and 

Sheet. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthold  A  Jennings. 

Brooks.  Hall  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch;  &  Sup.  Co. 

Liridsiey  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Cedar  Co. 

Jlorrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacific  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. 

TorreV  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Polish    (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Faries  Mfg.  Co. 
Power   Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Rectifiers. 

Electrical  Appliance  Co. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-Winding— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Rods.  Cooduit. 

Cope,  T.  J, 
.Safes, 

Sears,  Roebuck  A  Co. 
Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Highland  Park  College 

Michigan  College  of  Mines. 

State  Univ.  of  Iowa. 
Sccond-Hand    Mach*y. 

Bissell  Co.,  The  F. 

Cent.  Stat.  Improvement  Co. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades,  Lamp. 

Faries  Mfg.  Co. 
Sheet   Brass    A   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Signs.  Ellectrlc. 

Haller  Machine  Co. 

Silks,  Insiilatins:  &  Braid- 
ing'. 
Sauquoit  Silk  Mfg.  Co. 
Sockets  &  Receptacles. 

Pass  A  Seymour. 
Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 
and   Paste. 

Allen  Co.,  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speaking   Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Klectrlc  Appliance  Co. 

JIanhattan  Elec.  Supply  Co. 

Wesco  SujMily  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speoialtiefl.  Electrical 

Mfrs.  and   Designers. 

HaUer  Machine  Co. 
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Speed   Indicators. 

Weston  Electrical  Inst.  Co. 

Storage    Batteries, 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies^    General  Cleis. 

BisseU  Co.,  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Go. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Switchboards, 

Bissell  Co.,  The  F. 

Crouse-Hlnds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.   Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Central  Tel.  A  El.  Co. 
Holtzer-Cabot  Elec.  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co, 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
Stromberg-CarlsonTel.  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time  Switches. 

BisseU  Co,,  The  F. 

Tools. 

Klein  A  Sons,  Matblai. 
Western  Electric  Co. 
Transformers. 

Centra>I  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
M'agner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trnclcii,  Blectrlo  Car. 

General  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Turbines,   Steam. 

Allis-Chalmers  Co. 
General  Electric  Co. 
M'estinghouse  El.  A  Mfg.  Co 

Turbine     Water  Wheels 

Leffel  A  Co.,  Jas. 

Varnishes. 

Dielectric  Mfg.  Co. 
Sterling  Varnish  Co. 

Vulcanised  Fibre, 

Vulcanized  Fibre  Co. 

Wires  A  Cables— Mag- 
net Wires. 

American  Electrical  Works. 
Bissell  Co..  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescentlns.WireACble .  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Klectrlc  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  SupplyCo. 
National  India  Rubber  Co 
New  York  Insulated  WlreCc. 
OkoniteCo..Tbe. 
Phillips.  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebline's  Sons  Co..  J,  A. 
Run/el-Lenz  IClec.  Mfi,'    Co. 
Safety  Ins.  Wire  A  Cable  Oo. 
Simplex  Electrical  Co. 
Standard  Underground  0.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 


September  lo,  1904 


WESTERN     ELECTRICIAN 


HoLOPHANE  Glass  Co's  Exhibit 

ELECTRICITY    BUILDINC,    WORLD'S    FAIR 

ST.  LOUIS,  MO. 
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No  one  interested  in  electricity,  electric  lighting,  or  illumination  in  general  who  visits  the  St.  Louis  fair  should  lail  to  visit  the  Holophane 
Glass  Co's  exhibit  of  scientific  glassware,  and  especially  to  see  the  demonstrations  made  in  their  dark  rooms  of  the  merits  of  Holophane  globes 
and  reflectors  for  giving  a  much  higher  illuminating  return  from  artificial  lights  than  can  be  obtained  from  any  of  the  ordinary  glass  globes  and 
reflectors  now  so  generally  used. 

The  Holophane  Glass  Co.  claim  that  their  scientific  glassware  gives  a  much  higher  light  return  than  can  be  obtained  from  any  other  glass 
o-lobes  and  reflectors,  and  also  that  an  intelligent  use  of  the  different  globes  and  reflectors  designed  by  them  for  ditt'erent  light  distribution 
enables  any  architect  or  engineer  to  not  only  get  the  greatest  illuminating  results  from  a  given  quantity  of  artificial  light,  but  to  practically  get 
exactly  the  light  distribution  that  is  needed  to  suit  each  case. 

After  careful  tests  made  in  their  own  laboratories,  the  following  electric  lamp  manufacturers  not 
only  thoroughly  endorse  the  scientific  and  practical  merits  of  Holophane  scientific  glassware,  but  intend 
to  make  large  use  of  it  in  connection  with  their  lamps: 

General  Electric  Co.  The  Shelby  Electric  Co. 

Bryan-Marsh  Co.  The  Sunbeam  Inc.  Lamp  Co.  of  Canada,  Ltd. 

The  Columbia  Inc.  Lamp  Co.  Independent  Incandescent  Lamp  Co. 

Western  Electric  Co.  The  Warren  Electric  &  Specialty  Co. 

The  Buckeye  Electric  Co.  The  Colonial  Electric  Co. 

The  Fostoria  Inc.  Lamp  Co.  New  York  &  Ohio  Co. 

Brilliant  Electric  Co.,  Etc.,  Etc. 

HOLOPHANE  GLOBES  AND  REFLECTORS  ARE  FOR  SALE  BY  ALL 
HRST 'CLASS    ELECTRICAL    DEALERS   IN    THE   UNITED    STATES, 

HOLOPHANE  GLASS  OO. 

15   EAST   32d  ST.,    NEW   YORK 

THE  V.  H.  LAMSINOH  CO.,  Western  Distributors,  207-209-21  I  Jackson  Boulevard,  CHICAGO. 


WESTERN     ELECTRICIAN  September  lo,  1904 


WE  MAKE 

STANDARD 

SCREW  GLASS  INSULATORS 

For  all  purposes 

~ 

TELEPHONE 

TELEGRAPH 

RAILWAY 

■ 

POWER 

If  you   want  the   best   let   US   know 

HEMINGRAY  GLASS  CO. 

COVINGTON,     KY. 

Factories:    Muncie,  Ind.                                       Established  1848 
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lcvjNStRUMENT| 


NEW 
CATALOGUE 


The  1904  edition 
of  catalogue  of 


WHITNEY 
INSTRUMENTS 


Showing  a  full  line  of  Portable  and  Switchboard  meters  for  direct 
and  alternating  current  is  ready  for  distribution. 

It  shows  some  new  and  interesting  lines,  notably  some  hot  wire 
apparatus.  SEND  FOR  A  COPY 

WHITNEY  ELECTRICAL  INSTRUMENT  COMPANY 

MACHADO  &  ROLLER,  205  Broadway,  New  York  City,  N.  Y. 

GENERAL   SALES  OFFICE 


\gives  best  results! 


Storage 
Battery 


Cannot  be  equaled  for  m 
LOWTEHSIOM  WORK  <« 


Great  CafiacSiy, 
Lightness  and 
Efficiency 


Write  for 
Catalogue. 


Northwestern  Storage  Battery  Co., 


285  Madison  Stroet, 


Ghioago,  III. 


C&H  Field 


Regulator 


THE  BEST,  THE  SIMPLEST  AND 
THE  MOST  DURABLE  FIELD 
REGULATOR  ON  THE  MARKET 


"WHY 


It  has  no  enamel  to  crack;  will 
not  ground;  white  hot  wire  tests 
have  proven  worth  of  resistance 
material;  will  carry  overloads  safe- 
ly; no  small  parts  to  get  out  of 
order;  no  loose  contacts  to  bother 
with;  made  of  the  best  material; 
easily  controlled;  will  not  stick;  jar 
of  machinery  will  not  deviate  lever. 


THE  CUTLER-HAMMER  MFG.  CO., 


MILWAUKEE,  WIS. 


NEW  YORK: 
136  Liberty  St. 


BOSTON: 
176  Federal  St. 


CHICAQO: 
Monadnock  BIdg. 


PITTSBURG: 
Frick  BIdg. 


Manufactures 
all   Forms  of 


Insulated  Wires  and  Cables 


Rubber, 

Varnished 

Cambric, 


Paper, 

Asbestos, 

Weatherproof 


Write  for  information  concerning  Wires  and  Cables  insulated  with  our  special  form  of  Varnished  Cambric.    This  insulation 
is  equal  and  in  many  respects  superior,  to  high  grade  rubber  insulation  and  considerably  cheaper. 


General  Office:    SCHENECTADY,  N.  Y. 

Chicago  Office:  Monadnock  Block  Sales  Offices  in  all  large  Cities 


ro 


WESTERN     ELECTRICIAN 


September  lo,  1904 


i< 


FtlMBERO 


OAR  SONS 


BEST  LIGHT 


STEADIEST   LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE    MARK* 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  In  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      In    proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 
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THE  remaining  September  issues  of  the  WESTERN 
ELECTRICIAN  will  contain  the  proceedings  of 
the  International  Electrical  Congress  and  the  many  other 
important  conventions  which  will  be  held  within  the  next 
three  weeks. 

Advertisers  will  find  these  issues  of  the  greatest  value 
for  placing  the  merits  of  their  product  before  the  buyers  of 
the  world.  Send  copy  for  an  attractive  announcement 
TODAY, 

Western  Electrician 

510  Marquette  Building;,  Chicago 
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EDISON  PRIMARY  BATTERY 

FORMERLY    EDISON-LALANDE 

Each  type  of  Edison  Primary  cells  is  constructed  to  fill  special  requirements 
of  the  electrical  profession.       For  instance  we  recommend:  — 

Type  BB  for  Slot  Macliines,  Gas  Engines  and  Annunciators. 

Type  Q  for  Gas  Engines,  Smali  Fan  Motors,  Spark  Coils.  Large  Annunciators,  Burglar  Alarms  and  Slot  Macliines. 

Type  RR  for  Gas  Engines,  Railroad  Crossing  Signals,  Fan   Motors,  Phonographs,  District  Telegraph,  Fire  Alarm    Telegraph, 

Local  and  Main  Line  Batteries,  Turntable  Motors,  Electro-plating  and  Slot  Machines. 
Type  S  for  Fan  Motors,  Phonographs,  Electroplating,  Chemical  Analysis,  Miniature  Lamps,  Sewing  Machines  and  .\-Ray  Coils. 


Details  about  them  in  catalogue  No.  7. 

EDISON  MFC.  CO., 


Send  for  it. 


FACTORY,  ORANGE,  N.  J. 
83  CHAMBERS  STREET,  N.  Y. 
304  WABASH  AVENUE,  CHICAGO. 
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Have  you  used 
Columbia  LampsP 

If  not,  you  have 

not  used 

The  Best 


Se/?cfforour 
Boo/r/ef, 

-A  YYaf/et  /^(/// 
of  yy/c5o/om 


Place  an  order 

at  dnce 

You  will  not 

regret  it 

Columbia  Lamps  are  manufactured 
under  a  License  to  use  the  Chemical 
Exhaust  Process  of  exhausting  lamps. 
This  process  Is  vitally  necessary  in 
the  production  of  the  highest  quality 
of  lamp.  Every  package  of  Columbia 
lamps  carries  a  label  reading 


'■"■'  Licensed  Under 

Patent  No.  537,693,  April  16,  '95 

Patent  No.   726,293,  April  28,  '03 

Patent  No.  444,530,  Jan.  13,  '91 

Patent  No.   532,760,  Jan.  2.2,  "95 


<Se/7(y  for  OL/r 

Cafa/oS(^€>  of 
Cn/s to f  lamps 
(Men 0/ /an  7(/pe) 


Columbia    Incandescent    Lamp    Co, 

21  15-17-19  Locust  St.,  ST.  LOUIS,  MO. 

NEW  YORK:    1311  Havemeiar  Building  PHILIIDELPHIA  :    1227  Raal  E.tate  Trust  Bide- 

CHICAGO:    Central  Electric  Co.  IWIIRIIEAPOLIS :    638  Boston  Block 

SAN  FRANCISCO  :     Paul  Sailer  Eleo.  Works  MEMPHIS:    35  Equitable  BIdg. 

MEXICO:     Monterey,  Van  Veorhis  Hnos. 


12 


WESTERN    ELECTRiaAN 


September  lo,  1904 


The  S.  K.  C.  Inductor  Alternator 

Ability  to  Start  Up 

Oil  Up 

Shut  Up 

and  occasionally   Clean  Up 

is  all  that  is  required  to  operate  the  Inductor  Alternator  as  built  by  the  Stanley 
Electric  Manufacturing  Company. 

Does  simplicity  appeal  to  you  ?  You  have  it  in  the  Inductor  with  mi  moving 
wires,  brushes,  commutator  or  collector  rings. 

Do  you  desire  inexpensive  operation  ?  The  inductor  has  nothing  lu  renew, 
and  only  the  bearings  require  attention. 

Are  your  facilities  for  handling  machinery  limited  ?  The  Inductor  is  not 
difficult  to  install. 

Bulletins  Nos.  123  and  128  tell  all  about  it.     Send  for  them. 

The    Stanley    Electric    Manufacturing   Company 
Pittsfield,  Massachusetts,  U.  S.  A. 


^f 


itamnnb  l|** 


Ershe 


■  Mark 


<8> 

SIjp  ^art  iifg.  Qln..  ^artfath.  (Uonn. 

5f«n  fork  Voatan  (ttlttragn  Slorrmtn,  ®nt 


DoYoaKnowIt? 


WHAT! 


^  That  we  make  single  phase 
alternating  current  motors  from 
1-8  to  2  H.  P. 

^  Are  they  good  and  w^hat 
is  the  price  ? 

^  Well,  juft  send  for  Bulletin 
0304.     It  tells  all  about  it. 


THE  HOLTZER-CABOT  ELECTRIC  COMPANY 

BROOKLINE,  MASS.  NE\?  YORK  CHICAGO 


Revolving  Field 

Alternators 


The  accompanying  illustration  is  of  the 

National  1 500  K.  W^.  Alternator 

installed  in  Machinery 

Building 

Loaisiaoa  Purchase  Exposition 

Power  from  this  unit  operates  the 

large  pumps,  streams  from 

which  flow  over  the 

cascades 


Modern  Desiun 


SUI-ItKIOU    t'KKFORMANCK 


National  Electric  Company, 


Milwaukee,  U.  S.  A. 
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TESTING    WATTMETER 

ACCURATE  TESTS 

in  a  fe'w  minutes^  anywheret  by  one  man  alone  without  regulation  of 
VOLTAGE,  LOAD  OR  FREQUENCY 

STANLEY  INSTRUMENT  CO. 

GREAT  BARRINCTON,   MASS. 


OOHTINUOUS  RAIL  JOINT  CO.  OF  AH. 

Geneeal  Offices:    Centukt  Building 

NEWARK,  N.  J. 
OVER  20,000  MILES  IN   USE 

HlBhesl  Award  at  Paris  Exposition.  1900,  Buffalo.  1901 


AFFORD  ABSOLUTE  SAFETY 
AS  PROTECTIVE  DEVICES 
AND  FREEDOM  FROM  ALL 
FIRE    HAZARD    ::::::: 


ASK  YOUR  SUPPLY  DEALER  FOR  "NOARK" 


New  York 

Milwaukee 

Chicago 

St.  Louis 

Boston 

Philadelphia 


We  Carry  a  Large  and  Complete 
Stock  of  Standard  and  Special  flica 
Plate,  Flexible  flica,  Cut  flica  and 
oiled  insulating  cloths  and  papers. 


H.W.JOHNS-MANVILLECO. 

100  William  St.,  New  York 


Pittsburg 

Cleveland 

New  Orleans 

London 

Paris 

Brussels 


LL— ■  -X..J*g 


You  will  admit  there  is 


a  doubt  about 
the  decision  — 
from  these 
votes  until  the 
Bulletin  is  in— 


no  doubt  about 
the  decision  ~  on 
G*  L  goods  as 
soon  as  the  first 
Bulletin  is  in~ 


13    -:s    3 


-    6     « 

rt     £     ^ 

VI  Q    u 

Ala 11  . 

Ark 9  . 

Cal 10  . 

Colo 5  . 

Conn 7  , 

Del 3  . 

Fla B  - 

Ga 13  . 

Idaho 3  . 

Ill 27  . 

Ind 16 

Iowa 13  . 

Kan 10  . 

Ky 13  . 

La 0  . 

Me 6  . 

lid a  . 

Mass 16  . 

Micb   U  . 

Minn II  . 

Mfss 10  . 

Mo 18  . 

Mont 3  . 

Neb 8 

Kev 3  . 

N.H. *  . 

N.J 12  . 

N.  Y 39  . 

N.  C 12  . 

N.  D i  . 

Ohio 23  . 

Ore 4  . 

Pa 34  . 

R.1 4  . 

S.C 9  . 

S.  D i 

Tenn 12  . 

Tex. 18  . 

Utah 3.. 

Vt. 4  . 

Ta 12  . 

"Wash 5  . 

W.  Va 7  . 

Wis 13  . 

Wyo 3 


Write  for 

Arc  Lamps  and  Arc       o-  i- 
Limp  Accessories         Ho.™ 

D.  C.  Series  to  600  V.  Arc  L 174 

D.  C.  Series  Constant  Cur.  AreL 176 

A.  C.  Multple,  to  133  C.  Arc  L S82 

A.  C.  Difl.  Arc  L.  "L  8"  SbfIpb 383 

D.  C  Mul   to  125  V.  L.  -L  11"-"L  21"  .373 
D.  D.Mul.to25U  V.  Arc  L.  '-L  12"..  ..273 
Lightning  Arresters,  Choke  Coils 
and  Line  Discharges 358 

Switches  and  Circuit 
Breakers 

Automatic  Switches 167 

Flush  pQflh  Button  Switches. 254 

Knife  Switches  Slow  and  QuickBk..l50 
uil  Swltclies  and  High  Tension  Ap..l5.1 

Volt  and  Ammeter  Switches 265 

Circuit  Breakers — 

Motors  and  Generators 

li  C.  Motors  and  Generators 3M 

A-  C.  Small  Motors. 166 

D.C  — A.C.  Sewing  Machine  Train»...165 
D.  C.  Fans 261 

Panels  and  Sw.  Boards 

A.>tomobile  Charging  Panels 116 

Suiall  Plant  Switch  Panels 309 

Plug  Panel  Boards 107 

Switch  Bds.  High  and  Low  Tension. 150 
"G.  1."    Panel    Boards    and    Fuse 
Carriers 51 

BoxcSf  PltsgB,  Receptacles, 
Instruments  and  Meters 

Primary  Fuse  Boi,  Insulator  Type  .3*9 
Floor  Outlet  Boxes  (water  tight).. .  .19* 

Protective  Fuse  Devices  324 

Round    Pattern    Voltmeters     and 

Ammeters 363 

"G.  I."  Incandescent  Lamps 390 


General  Incandescent 
Arc  Light  Go. 

GENEML  OFFICES;  529  W.  34fh  STREET 

NEW  YORK 


Boston 
Denver 
San  Francisco 


BRANCH  OFFICES: 

Chicago 
Cleveland 
Cincinnati 
St.  Louis 


Butte 

Los  Angeles 

Seattle 
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PRISMO  ZENITH 

l_AMRS 

Two  watts  per  candlepower. 

Two  sizes— 25  and  55  candlepower. 

Prismo  Zenith   Lamps  I  Chicago, 

-^  San  Francisco, 
carried  in  stock.        f  Warren. 

ELECTRIC  APPLIANCE  COMPANY 

ELECTRICAL  SUPPLIES 
CHICAGO       AND       SAN    FRANCISCO 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAQO 


INSULATION  That  I. 

Micanite,  Llnotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For    Years    the    Standard- 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


You've  Heard  of  the 


PEERLESS 


INCANDESCENT    LAiPS 

If  you  don't  know  them  you  are  missing  &  greai  lit;lit  giving 
biill'uf  incandescent-e  that  Is  electrically  and  mechanically  per- 
fect and  rightly  named  "  Peerless." 
\  They  are  not  labeled  one  way  and  rated  another.    Restassured 

when  you  are  buying  "Peerless"  lamps  yo\i  are  getting  full  rated 
cumllepower. 

The  Wesco  guarantee  stands  behind  every  "Peerless"  lamp  for 
f  eiliclency,  sustained  caodlepower,  current-coniumpiion  and  life. 

On  yearly  contracts  we  are  prepared  to  make  the  lowest  prlc« 
/      that  has  ever  bten  made  on  a  strictly  high  grade  lamp. 

V'  ELECTRICAL  MACHINERY  AND  SUPPLIES 

WESCO   SUPPLY   CO  ,   ST.    LOUIS,    MO.,    U.   S.  A. 


^^ 


Continuous  satisfactory  service  under  severe  condi- 
tions of  operation  proves  the  superiority  of  Northern 
apparatus  for  industrial  work. 

Get  Bulletifi  No.  2533. 
CHICAGO  SALES  OFFICE.  SUITE  425  MONADNOCK  BLOCK 

NORTHERN  ELECTRICAL  MFG.  CO.,     Madison,  Wis.,  U.  S.  A. 

Engineers,    Manufacturers.  24SE 


MiOABOIMD 

CHICAGO  MICA  CO., 

"PEHFECTOHS"  VALPARAISO,  IND. 

OF-      IIMSUl-A-rOR 


KE8TER 

SELF  FLUXINO  SOLDEI 

A  Tube  of  Solder  Filled  with  FIui. 
Requires  do  Acid. 

SIVES-LIBOB-TIME-MONEY. 

FLUX- 


ACTUAt.     Size 
rATCMTI*. 

Send  for  Free  Samples. 

L.  F.  Mahler  Co.,  R.  1008  Chemical  Bldg., 

St.  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'Q    CO., 

48  N.  UNION  STREET.       CHICAGO,  ILL 


THE  BEST  KIND  OF  INSURANCEjl 
FOR  TOLL  LINES 


To  be  erected  un  the  most  exposed 
parts  of  tile  hne.  They  require  no 
attention  after  erecting. 

Minnesota  Electric  Co., 

MINNEAPOLIS,  MINN. 


SINCLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


WANTED 


You  Who  are  Troublod  with  Sgtarklng  and  Cutting  of  CommuimtoFmiu  Uam 

The  only  article  that  will  PREVENT  3PAKK1NO. 
Wilt  ketfp  the  comiuutator  in  good  condltloa  and 
PREVENT  COTTINO. 

Abaoluimly  will  JVof  Oum 
Tha  Bruahmm  <  -  ■ 

It  will  put  that  high  gloss  on  ttie  commutator  you 
have  BO  long  sought  after. 

so  Ctm.psi- stick.    $B.OO„ei-Ooz,n.  ^^   McLENNAN  &   CO., 

For  Sale  by  all  Supply  Houses,  or  g„,.  Manufacturer,, 

FREE,  Smmplm  Stick,     Room  4U  Inter  Ocean  Bide.,  130  Dearborn  St.,    CHICAGO.  ILL. 


EDISON  MINIATURE  LAMPS 

Dry  Battery  Lamps 

For  use  in  portable  lighting  devices — electric 
candle  sticks,  pocket  lanterns,  carriage  and 
bicycle  lamps,  clock  lights  for  bed  rooms,  ruby 
lanterns  for  photography  and  for  optical, 
dental  and  surgical  instruments. 

All  types  supplied — 
Accurately  rated — 
Carefully  selected. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 
Chicago  Office:  Monadnock  Block.  Sales  Office  all  large  cities. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  aod  Batter; 
Circuits,  Locating  Faults, 
Grounds,  etc. 

BELIABLE.       ACCURATE. 
Send  for  Circular. 

L.  M.  PIGNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


MAILED    FREE. 


A  valuable  treatise  on 


STORAGE   BATTERIES 

(or 

Private  Lighting  Plants 

together  with  our  catalog*. 

COLUMBUS  STORAGE  BATTERY  CO., 

COLUMBUS,  OHIO. 

Machado  &  Roller,  New  York. 
Coltz  Engineering  Co.,  Chicago. 


Bashings 


Greatest  etEclencj-at  least  cost.  Absolute 
protection  to  wires  drawn  over  conduit 
«hds.  Made  of  one  piece  of  sheet  steel 
and  cannot  be  broken.  Enameled  in- 
Bulatlon.  No  apecial  tools  required  to 
attach.  Approved  by  fire  underwriters. 
Write  for  bulletin  1002. 

BOSSERT 

Electric  Construction  Company 

UTICA, 

N.  v. 


FARIES 


ADJUSTABLE    LAMP    HOLDERS, 

SHADES,  PORTABLES, 

ELECTRIC  and  COMBINATION  FIXTURES 


GATALOeUK    WILL    BE  SEHT   OH   REQUEST 


FARIES  MFC.  CO., 


DECATUR,  ILL. 
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fRANK  N.  PHILLIPS,  Pmcsident. 
C.  H.  WAOENSEIL,  TncASuncn. 


tUaCNC  F.  PHILLIPS, 
General  Manqgcr. 


E.  ROWLAND  PHILLIPS,  VlCC-PNI«. 
e.  R.  REMINGTON,  Jr.,  SeO- 


AMERICAN  ELECTRICAL  WORKS, 

•  ■      ■     ■  PROTISENCi:,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  UIE. 

New  Vohk  Store.  W.  J.  Watson.  26  Conlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phltllpi'  Electrical  W*rkfl. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    DITCMTQ 

U.  S.  &  F0REI6N  III  I  Lll  I  0 

FOr£e  bain,  1652-3  Monadnock  BIk.,  CHICAGO 


ifibi 


THE  STATE  UNIVERSITY  OF  IOWA 

SCHOOL  OF  APPIIED  SCIENCE.  Iowa  City,  Iowa 
Four  rear  courseB  of  tile  highest  grade  In     i 

Su.i.c.pair'^C"^^^'*"^^ 

Sanitary  ^^  Namerous  chort  practical  courses. 
t2ii^trlral  ^R  Special  courses  in  technical  cheinlB- 
cieciriLai  ■  txv.  bacteriology,  etc.  Adequate 
mecnanicai^^  equipment  In  shops  and  lateora- 
Mining  ^«     torles.    'naterpower. 

iment.    Expenses  low. 


M.KteiH   &  SDH. 

Send  2c  stamp  for  new  catalojiie  No.  6  of 

KLEIN'S     TOOLS 

For  Elactrleal  Workora 
and  Lino  Bulldara, 

MATHIAS  KLEIN  &  SONS.  „ 

81  W.  Van  Buren  St.,  Chicago,  III. 


:5 


DO  YOU  BURY  MONEY? 

WHY  NOT   EARN  THE  INTERE&T? 

Burying  Dead  Men  is  like  Burying  Money 

WHEN 

STOMBAUCH   GUY    ANCHORS 

ARE  SO  MUCH  MORE   INEXPENSIVE   AND  DO  THE  WORK  BETTER. 


SIMPLY     SCREW    THEM    IN-THAT'S    ALL. 


W.  N.  MATTHEWS  &  BRO. 

Dlairibuiers 

603  OARLETON  BUILOINC 


ST.  LOWS 


University 

Address  G.  E.  MacLEAN,  President 

DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Maiiliattan  Electrical  Siply  Co. 


NEW  YORE: 
32  Cortlandl  St. 


CHICAGO: 
188  Flflll  Ave. 


"AMERICAN"Sr 

.'•RE  THE  BEST.     Send  lor  datcrlptlva  Circular. 

AMERICAN  BATTERY  CO., 

ECT-o  t8S9.  171  S.  Clinton  St.,  Chicago.        < 


\A/.    D.    RAIINT. 

A   PERMANENT   INSULATING    PROTECTION    FOR    WOOD    OR    METAL. 
A  quick  drying,  moisture-proofing,  black  paint.    An  elastic  anti-rust  coat> 
tng.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 
Write  for  "Data  on  Iniulatlns  Material*." 


DIELECTRIC  MANUFACTURING  CO.. 


SAINT  LOUIS. 


SEE  THAT  FLAME 


n'S  JUST  WHAT  YOU  NEED 

fur  fine  soldering  f»ir  internal  wiring  and 
switchboard  work,  storage  battery,  lead 
burning,  etc. 

The  Turner  Double  Jet 
Alcohol  Blow  Pipe  Nom  lOm 

Burns  wood  alculiul  and  produces  a 
clean  non-oxidizing  needle  pointed  or  a 
brush  flame  of  over  3,000  degrees  of  heat. 
The  burner  can  be  turned  in  any  position. 
Reservoir  2'X  x  5  inches.  Capacity  H 
pint.     Shipping  weight  2  lbs. 


•THE  ' 


No.  10  Alcohol  Blow  Pipe.     $4.50  each. 
Exrress  prepaid  upon  receipt  of  cash. 
DISCOUNT  TO  DEALERS. 


Turner  Brass  Works 

23  N.  FRANKLIN  ST.,  CHICAGO^ 


JBdWARDS  AjipCo 


Lock  Gravity 

Drop 
Annunciator. 


Extra  heavy,  well  finished  cafe 
of  ornamental  design. 

The  drops  being  fastened  to  the 
back-board,  the  case  may  be  re- 
moved without  disconnecting  wires. 

WESTERN  ELECTRIC  CO., 

Salting  Agents. 


^EwyoRK  H-Y 


Crimshaw  Ravon  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  Inspection  and  carry  tbe  ateve  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapesand  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


riAIN  OFFICE : 
114.  n6  &  118  Liberty  St.,  New  York. 


BRANCHES: 


CHICAQO: 
192  Desplalnes  St. 


BOSTON : 
''  Otis  St. 


SAN  FRANCISCO : 
i3  Second  St. 


NATIONAL  CODE  STANDARD 


"0.  K."  f  eatherprool  Wire. 

Slow  -  Burning  Weatlierprooi 

and  Meal  Wire, 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  L 


**■*..     '****^    1***1    ***      i^jf,^*    mm. 
*****  #■"'""&  +*#*#    #     »    *****  *    ■%    ****** 


IMPROVED  REYNOLDS  FLASHER 


For  ELECTRIC  SIGNS,  FLAGS.  DISPLAYS.  ETC. 


The 

simplest  and 
most  practi- 
cal Flasher 
on  earth. 


A  Proven 
Success, 
Not  an 
E.xperiment. 


Electrical  Supply  Dealers,  Contractors  and  Central  Stations  find  It  \ery 
profitable  to  advocate  our  Flashers  among  their  patrons. 

WRITE  US  for  Flasher  Information  and  pointers  on  electric  signs. 


REYNOLDS  ELECTRIC  FLASHER  NFG.CO. 

221    FIFTH  AVE.,  CHICAGO,  ILL. 
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VFANTED,  FOR  SAL.!!    and 

similar  WAKT  COIiUXN  advertise- 
Tnents  {jo  -words  or  iess),  ^f.jo  an 
insertion ;  additional  -words  jc  each. 
PONITION  WAHfTED  advertise- 
ments {JO  -lords  or  less),  S^.oo  an  in- 
sertion:  additional  xvords  2C  tack. 


POSITION   WANTED. 

B7  a  practical  man  of  12  years'  experience,  as 
superintendent  of  an  electric-light  plant  In  town 
of  3,000  or  mori-  (Michigan  preferred).  Can 
put  a  plant  on  paylni;;  l>asls,  lather  municipal 
orprivate  partlcB  desiring  to  rhanpe  men,  or 
who  ;tre  about  to  install  an  electrlc-llght  plant. 
will  please  address  BOX  301.  care  of  Wentern 
Klecirlrian.  51i>  Mirquette  lUdg.,  Chtcapo. 


WANTED. 


Second  engineer:  must 
competent  lo  operate  Corliss 
eM.  pumps.  A.  C-  generator-, 
that  IS  reliable.  Industtrious 
take  first  englneer'»  place  1 
full  information  as  to  age, 
expected  and  references  to 
Western  Electrician,  510 
Chicago. 


nder>tand  and  be 
engines,  condens- 
motors,  etc..  One 
and  competent  to 
f  necessary.  Send 
experience,  salary 
HOX  392.  care  of 
Marquette     lildg., 


FOR  SALE 

Two  compleie  No.  3  Wfstinghouse  Motors  In 
good  couditioQ.  uith  two  controllers,  will  sell 
one  or  both  motors,  also  two  extra  armatures. 
Will  sell  cheap  If  taken  at  once.    Address 

THE  CITY  ELECTRIC  SPRINKLER  CO.. 
Rock  Island,  III. 

RECEIVER'S  SALE  OF  LIGHT 
AND  ICE  PLANT. 

The  undersigned,  by  order  of  the  United  States 
lUrcult  Court,  for  the  Southern  District  of 
Illinois,  in  the  matter  of  Union  Trust  Co.  of  St. 
Louis,  Mo  .  vs.  Chester  Light,  Water  A  Ice  Co,, 
will  on  Saturday.  October  Ist,  1904,  at  the  prem- 
ises In  the  City  of  Chester,  Randolph  Couuty. 
Illinois,  beginning  at  the  hour  of  one  o'clock 
p.  m.  of  said  day.  sell  at  public  sale,  the  plant  of 
the  Chester  Light.  Water  A  Ice  Co.  together 
with  all  real  estate,  machinery,  appurtenances 
and  franchises  belonging  to  said  Company. 
Sale  to  be  absolute,  free  of  Hens  and  without 
right  of  redemption.  Purchaser  to  receive  deed 
on  approval  of  report  of  sale  by  Court. 

Terms  of  Sale,  one  half  cash  on  day  of  sale, 
balance  In  six  months,  deferred  payment  to  be 
secured  by  note  with  approved  personal  security, 
and  morti^ge  on  property  sold. 

Dated  this day  of  September.  1904. 

DON  E.  DETRICH. 

H.CLAY  HORNER.  Receiver. 

Attorney. 

WARNING. 

The  trade  is  warned  against  selling  or 
using  bushings  which  infringe  upon  our 
Letters  Patent  No.  ti87,8i2,  dated  Decem- 
ber 3, 1901.  We  have  brought  suit  against 
the  Chase-Shawmut  Company  under  said 
Letters  Patent,  and  sliail  enforce  our 
rights,  against  those  who  use,  and  tliose 
who  sell  infringing  bushings. 

The  Bossert  Elec'ric  Constructitn  Co., 

UTICA    N.  Y. 

REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET.  CHICAGO. 


FOR  SALE. 

ALTERNATORS. 

I>360  K.  W.  Oeneral  Electric  3-phue. 

1-120     ■' 

1-75        ■*       WestlfiKhouM  2-phafe, 

250-VOLT  GENERATORS. 

I-2S0  K.  W.  Western  Electric  M.  P. 
1-200      ••       eddy  M.  P. 

125-VOLT  GENERATORS. 

I-I2S  K.  W.  Western  Electric  M.  P. 


d 


Immediate  shipment. 


REGORY^ 

ELECTRIC  coT 

5»-62  5.CLINT0N  ST.  CHICAGO 


"NEW  TRAIN  SBKVICB  TO 

French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street 
Te'eohone  Har.  1245. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 

Sitlsfactory  Inducements, 
Fiviral|le  Freight  Rates, 
6otd  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND   THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

Tor  full  information  and  descriptive  pamphlet 
addrcBs 

J.  C.  CLAIR, 

Industrial  CommlaBloner. 

I  Park  Row,  Chicago,  III. 


One  42-ln.  x  15  ft.  9-in.,  250  H.  P.  Worthlngton  Water  Tube. 
One  60-ln.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-ln.  x  16  ft.,  John  Jlohr  Return  Tubular  Boiler. 
One54-in.  x  16  ft.,  Devlne  Tubular  Boiler. 

ENOINES. 

One  600  H.  P.,  21  x  36  x  80.  Williams  Tandem  Horizontal  Compound,  1411  R.  r.  M. 
Two  600  H.  P.,  20  X  30  X  24,  Porter-Allen  Tandem  Compound.  200  R  P.  M. 
One  250  II.  P.,  12  X  24  X  18  Williams  Tandem  Compound.  250  R.  P,  M, 
Two  100  U.  P.,  18  X  12,  Dick  &  Church,  High  Speed  Automatic. 
PARTIAL    LIST   ONLY. 
Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


HIPWELL 

ENCLOSED 

ARC  Lamp 

"  MARVEL    OF    MECHANICAL  SIMPLICITY  " 

MADE  FOR  ALL  CIRCUITS-DIRECT  AND  ALTERNATING 

SAMPLES  SENT  ON  30 
DAYS' TRIAL-COSTS  NOTH- 
ING  TO    TRY    THEM. 

HIPWELL  MIMFC.  CO. 

ALLEGHENY,      PA. 


Crocker-Wheeler.     Brown,  Boveri. 

By  arrangement  witli  the  celebrated 
electrical  engineers,  Brown,  Boveri 
&  Cie.  of  Baden,  Switzerland,  the 
Crocker  -  Wheeler  Company  has 
secured  their  alternating  current 
designs,  patents  and  rights  to  man- 
ufacture in  America,  and  has  re- 
tained them  as  consultingengineers, 

Crocker-Wheeler  Company  is  now 
putting  on  the  market  alternating 
current  generators,  transformers 
and  accessories  of  the  most  per- 
fect design  and  construction, 
adapted  to  American  practice. 
Opportunities  to  bid  on  this  appa- 
ratus are  invited. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machiine  and  Carpenter 

Work  of  All  Kinds 

Correspond»;nce    Solicited 


76^MARKET    STREET,   CHICAGO.        TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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[ARNOLD  ELECTRIC 
POWER  STATION  Co. 

Engineers.  Constructors  for  Complete 

Electric  Plants.     Results  Guaranteed. 

SUITE  1539,  MARQUETTE  BLDG.,    CHICAGO, 

NEW  YORK  OFFICE:  711  TRANSIT   BLDG. 


|BUTTERFIELD,  J.  F. 

ELECTRICAL  ENGINEER  AND  CONTRACTOR. 
I  Complete  Telephone  Exchanges  Built  and  Uft- 
i  terial  Furnished. 

I  Cable  Construction  and  Underground  Conduit 
t  Construction  a  Specialty. 

I  Room  595, 113  Adama  Street.       CHICAGO,  ILL. 


Robert  W.  Hunt&  Co., 

ENGINEERS 


1121  The  Rookery. 
Chicigo. 


66  Brotdway, 
New  York. 


Monongahela  Bank  Bldg..  Pittsburg. 
Norfolk  House,  Cannon  St.,  London. 


RDEBEL  ■  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  iso 
ELECTRICAL  ENGINEERS, 

Suite  801  Chemical  Building, 
ST.  LODI8.  U.  8.  A. 


fF.B.  BADT, 


Moiiadnock. 


Chicago. 


W.  B  EAKIB.  H.  B.  BISHOP. 

BAKER,  W.  E.  &  CO. 

EN^GINEERS. 

ELECTRIC  RAILWAYS. 

27  Wmiam  St.,  NEW  YOREi- 


Byllesby,  H.  M.  & 

(Incorporated) 

ENGINEERS 

Desiffn,  Oonstmct  and  Operate  Railway,  Light,  I 

Power  and  Hydraulic  Flftnti. 

BxamlnatioQB  and  Reports. 

[  New  Tork  Life  BuUding,      -     CHICAGO,  ILL.  ] 


A  WEEKLY 
REPRESENTATION! 

in  this    "Directory"  enables    engi- 
neers to  keep  before  all  possible  I 
customers. 


yUtne  DlAtiU2ce  Phone  Ceotral  ZUA. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOB, 
8PECU1.TIES— Central  Station  Heatlsff  Plants, 
I  Water  Worlcs  Steam  Plants,  EUecCrlo  Light, 
I  Oas  and  Street  RaUway  Plants. 
riaso-ai  Marquettb  Building,   CHICAGO. 


H.J.  Mlnhlnnlok,  J 
Bee.  and  Gen' 1  Sup't. 

General  Engineering 

/^^       Xtti?  Consulting  and 

\-^U. ,     X  nii    ContractlngEnglneBra. 

Telephonea,EleotrIoLieht,PowerTra.nBmlB8ioB  I 
Suite  UI2, 13&  ADAMS  ST.,  CHIOl  GO.  ' 

Long  OiBtance  Telephone  Central  178. 


KEMP,  R.  W. 

Consulting  and  Contracitng  Telephone 
Engineer. 
Plans  and  dpetlQcatioii  Cor  complete  plants. 
Old  plants  overhault-d  and  placed  on  paying 
basis  Territory,  Kansas,  Uklatii  nW  and 
ln<.idn  Territory. 
Wellington,        -         -  -  Kansas. 


ENGINEERS 

I  Represented  in  this    "Directory"   are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot   be  j 
reached  through  any  other  source. 


J.  H.  HALLBERG 

|Cansulllng  Arc  Lighting   Expert   and 
Practical  Elaclrlcal  Engineer 

145  Broadway  -  NEW  YORE 


Room  169A 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers, 

Lighting  Power  Bailways, 

X8o4*i8o6'i8o8-i8io-x8i3  Fisher  Balldln^. 

CHICAGO. 


SQUIRE  ELFXTRIC  CO. 

Engineers  and  Contractors 

113  E.  Eighth  St.,  KANSAS  CITY.  MO. 

Consulting,  Designing  and  Supervising 

Engineers. 

Plans  and  Specifications  Furnished. 


BRYAN,  WILLIAM  H.  1  i  Hornaday,  J.  P.  &  Co 


M.  Am.  Soc.  M.  E.. 

Consulting  Mechanical  and  Electrical 

Engineer. 

Lincoln  Trust  BuUding,  ST.  LOUIS. 


SUITE  II08  TRACTION   BUILDING 

CINCINNATI,  O. 

WATERWORKS,    ELECTRIC  RAILWAY.    LIGHT. 

TRACTION.  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


jMcLAUGHLIN.JAMES^ 

CONSULTING 
ARC  LIGHTING  EXPERT, 
PRACTICAL  ELECTRICAL  AND  ME- 
CHANICAL ENGINEER, 

53  River  St.,  -         I  1    ( .  (  1  .  Ill.j 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer, 
plana,  Spedfloatlona  and  Saperrlaloa  •!  la- 
■tailatioa  of  complete  telephone  iduififc 
Special  Reports  on  Telepheoe 
Properties  and  Apparatiu, 

[  411  Electrical  Bldg.,  Cleveland,  Ohio.  J 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON.  M.  E. 

MEMBERS 

AHEniCAN  INSTITUTE  •t  ELECTRieA!.  BNGINEESS 

AHEKICAN  SSSICTY    OF    MECHANICAL    ENQINBEHS 

AMERICAN   SOCIETY  OF  CIVIL  ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


$11.95  FIREPROOF  SAFE. 

€11  QC  huys  thl« 
9lli90  300-pound 
gusranteed  Fireproof 
Safe,  hiphtjst  tirade, 
hea\-y  wroupht  liteel 
continuous  plate  con- 
Btrucllon,  fitted  with 
^□ulne  Yale  triplex 
3-tumbIer  combina- 
tion lock;  best  work- 
mEinshlp  throughout, 
posItiTely  the  equal 
ot  safes  that  Bell  at 
«S0.00  to  625.00.  Di- 
mensions: outside, 
S4xUX^S-V  inches; 
Inside.  12x8^^x9 
Inches.  Has  one  5st-inch  cash  box  with  fine  lock;  one  3x4- 
Inch  drawer;  one  3Vjx4-ineh  pigeonhole;  one  i2x3!-;-lncli 
book  space.    Just  the  sale  for  small  merchants  and  offices. 


$23.95 

BUYS  THIS 


UYSTHIS 

era-PouND 

HIGHEST 
GRADE 
FIREPROOF 
SAFE  (tfuar- 
a  n  t  e  e  d  ). 
Equipped 
with  genu- 
ine Yale  ufi- 
pickable,  tri- 
plex, combi- 
nation lock; 
construction  through- 
Dlmenclons:  Outside 
_.  e  a  sure.  37?i  xS4  x22K 
inches.  Inside  measure,  SiiJi' 
il5xl3  Inches.  Arrangement 
of  cabinetwork;  One  6xi5f-Inch  iron  cash  box  wirti  high 
grade  lock,  with  two  flat  beys;  one  3x4^-inch  drawer  with 
knob,  two  2^xli^-lnch  pigeonholes;  one SxiiV-inoh  pigeon- 
hole; one  large  book  space,  li^x9>5  Incbes;  one  small 
boob  space,  li^xi^  Inches-  A  BIG  BARGAIN  FOR  ANY 
arORE,    OFFICE.    FACTORY.    SHOP    OR    HOTEL. 

We  will  letter  your  name  or  firm  name  In  gold  over 
door  free  of  charge  If  requeited.  You  can  send  us  your 
order  for  either  one  of  these  safes  with  the  understanding 
that  we  will  return  your  money  and  pay  freight  charges 
both  ways  if  you  are  not  pleased  or  do  not conBlder  yoa  hi.ve 
ncelTed  s  won'derTnl  bargain  and  saTed  flboal  one-half  In  prict*. 
For  large  llluBtratlona  and  descriptions  of  our  complete 
line  of  safes,  including  oar  massive  heavy  wall  single  and 
double  door  safes  at  n5.60  up  to  gl02.00,  for  detailed  ex- 
planation of  our  method  of  flreprooflng,  heavy  eonstruc- 
tiott,  how  we  make  our  safes  heavier,  stronger  and  l>ett*r 
than  others,  how  we  can  seU  the  highest  grade  safes  it  Is 
possible  to  build  for  about  one-half  the  prices  all  other 
dealers  ask.  for  our  great  30-day  free  trial  offer,  ex- 
planation of  our  binding  guarantee,  our  nioney  refund 
offer,  for  freight  rates,  for  our  liberal  terms  of  snlpment, 
write  for  our  Free  Safe  Catalogue.  Cut  this  ad.  out  and 
mall  to  us  and  the  complete  SAFE  CATALOGUE  and  our 
WONDERFUL  HOHET  SAVING  SAFE  PROPOSITIOH 
WILL  BE  SENT  BY  RETURN  MAll_     Address, 

SEARS,  ROEBUCK  &  CO.,  Chicago,  III. 

Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenienl,  solid,  widevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modem  coaches  which  leave  Central 
Station.  12tli  Street  and  Park  Row  (Lake  Front) , 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Dulutn,  connecting  with  all  western  lines. 
Meals  In  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

MS.C.POND,Gen'IPass.Agt.,Mllwaukee,Wls. 
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AMERICAN  ELECTRICAL  HEATER  CO. 


DETROIT,    MICH. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZB  OR 
CONDITION. 

WE  OLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER PUBSERVBRMFa.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


DIRECT  CURRENT 


Generators  and  Motors 

Western  ElectricCompany 

CHICAQO  NEW  YORK 

And  other  Large  Cities 
Space  17,  Electricity  Building,  Louisiana  Purchase  Esposftlon 


"QUOTATIONS 
ON   THE  SPOT^' 

That  is  whatvve  call 
our  new  and  com- 
plete hand-book  of 
switchboards. 

Askfor  I  17  W 

WE  BUILD  SWiTCHBOARBS 

Fhe  F.  Bissell  Company 

MANUPACTUnCRB    AND   JOBBERS    OF 

ELECTRICAL  GOODS 

226-228-230   HURON    STREET 

Toledo,  0. 
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WAQNER  ELECTRIC  MFG.  CO.  wilt  be  glad  to  see  all  its  friends  at  its 

World's  Fair  Headquarters 

Block   No.   9.    Electricity   Building 

and  cordially  invites  them  to  make  its  General  Offices  their  head- 
quarters  at  such  times  as  they  find  themselves  in  the  city.  At  the 
Fair  we  would  be  glad  to  have  you  inspect  our  exhibit  of  machine 
tools,  organ  blowers,  dough  mixsrs,  and  ventilating  fans  as  driven 
by  our  single=phase  motors,  together  with  the  various  other  forms 
of  apparatus  we  manufacture. 

At  our  General  Offices  we  will  provide  stenographic  and  other 
facilities  for  the  prompt  disposition  of  your  personal  business  matters 
and  will  be  glad  to  do  all  in  our  power  toward  furthering  the  gen= 
eral  enjoyment  of  your  stay  in  St.  Louis. 

Wagner  Electric  Mfg.  Co. 

2017  Locust  Street,   St.  Louis,  Mo. 


####################### 


^^J*^:^^^' 


ELECTRICAL  BOOKS 

Make  your  book  purchases  from  the  only  large  stock  of  electrical  books  carried  in  the 

West.     Prompt  shipments  guaranteed.     If  you  do  not  find  what  you  want  in  the 

following  list,  write  for  complete  and  up=to-date  book  catalogue. 


Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  Book,  cloth  binding. ..   1.00 

Badt's  Incandescent  Wiring  Hand  Book,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth  binding. . .   1.00 

Dobb's  The  Inspector  and  Trouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins'   Catechism  of  Electricity,   leather  binding 2.00 

Practical  Electricity,  leather  binding 2.00 

Thompson's  Polyphase  Eiectric   Currents,   cloth   binding. . .  3.50 

Variey's  Electro-Magnet,  cloth  binding  1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

Haskins'  Electricity  Made  Simple,  cloth  binding 1.00 

Haskins'  Transformer,   cloth   binding 1.25 

Houston's  2-volume  Electrical  Dictionary,  half  leather,  very 

cheap,  half  price  6.00 

Watson's   Electrician's  Handy  Book,   cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,  cloth  binding. . .  1.50 
Trevert's  How  to  Build  Dynamo  Electric     Machinery,  cloth 

binding    2.50 

Trevert's  Experimental  Electricity,   cloth  binding 1.00 

Trevert's  Electricity  tor  Students,  cloth  binding 1.00 

Trevert's  Electric  Railway  Engineering,  cloth  binding 2.00 

Allsop's  Bell  Construction,  cloth  binding 1.25 


Price. 

Trevert's  Electrical  Measurements  tor  Amateurs,  cloth  bind- 
ing    : $1.00 

Allsop's  Telephones,   Their  Construction  and  Fitting,    cloth 

binding    1.25 

Allsop's  Bell   Fitting,   doth  binding 1.25 

Allsop's  Induction  Coils,  cloth   binding 1.25 

Bell's   Electric  Power  Transmission,   cloth   binding 3.00 

Bell's  Distribution  for  Eiectric  Railroads,  cloth  binding 2.50 

Cushing's  Standard  Wiring  for  Electric  Light  and  Power, 

leather  binding   1.00 

Hanchett's  Modem  Electric  Railway  Motors,  cloth  binding.  2.00 
Houston  &  Kennelly's  Electric  Transmission  of  Intelligence, 

cloth    binding 1.00 

Houston  &  Kennelly's  Electrical  Measurements,  cloth  bind- 
ing     1.00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Arc  Lighting,  cloth  binding.  1.00 

Houston  &  Kennelly's  Electric  Motor,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Street  Railways,  cloth  bind- 
ing      1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding.  1.50 

Merill's  Electric  Light  Specifications,  cloth  binding 1.50 

Wiener's  Dynamo  Electric  Machines,  cloth  binding 3.00 


ANY  OF  THE  ABOVE  B')OKS  SENT  PREPAID  ON  RECEIPT  OF  PRICE. 

ELECTRICIAN    PUBLISHING    CO 

SUITE  510  MARQUETTE  BUILDING,  CHICAGO. 


<^'*^^'"'^'*'A'"'Wam#WM»amNim«MWRff«*MM«Mwam«*M««M«Nm«*m#MM««MMM^^ 


September  lo,   1904 


WESTERN    ELECTRICIAN 


19 


BOILER  WATERS  CORRECTED 

to   remove  and  prevent  scale  and  to  stop  corrosion.     DEARBORN  TREATMENT  does  the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


rr 


27-34  RIALTO  BUILDING,  CHICACO,  ILL.  NA/iwi. 


>GA.R,     F>p«slden«  Telephone:  Harrison  3930  and  393 1 . 


Dixon's  Has  a  27  Years'  Record 

TraCti  on  '?,  ''^storing  and  preserving  the 

—J      ^        _^  ,  ,  clinging  po^ver  or  leather  belts. 

iSClt    JJreSSing     Descriptive  booklet  l25Eand  sample  upon  request. 
JOSEPH  DIXON   CRUCIBLE  CO.,  JERSEY   CITY,  N.  J, 


REG.TRADE MARKS  Jhe  Rhosphor  BROnze  SmeltingCo.Qmited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
)     "ELEPHANT  BRAND  PHOSPHOR-BRONZE'^ 

1NG0TS,CASTINGS,WIRE,R0DS,  SHEETS, ETC. 

':P<4c:jS^3im^"  — DELTA    METAL 

X\  CASTINGS,  STAMPINGS  «nd  FORCINGS 

'^  ORIG.INAL  AND  SouE  Makers  IN  THE  U.S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  GAS  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
tbe  Pan-American  Exposition. 

II  will  produce  as  good  a  com- 
mercialliglit  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  W. 

MARINETTE 
/      QAS  ENGINE  CO., 

-.    -„- -^  ^i^Saai^'  CHICAQO  HEIGHTS.  ILL. 

AGENCIES : 
Keystone  Engineering  Co.,  Farmer's  bauk  Bldg.,  Pittsburg.  Pa. 

Strong,  Carlisle  &  Hammond  Co..  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  EuEineering  Co.,  149  Broadway,  K.  Y. 

C.  H.  Seidenglanz.,  52  When  Bldg-.,  Indianapolis,  Ind. 


Jb  you  <}5(XviC  C\.^\\\oX\  nurtor 


steam   Gaineth 


=Fuel  ReUuced 


&MENS  ECONOMIZER 


Installed  in  any  Electric  Light  and 
Power  Plant  produces  this  result.  Its 
not  a  long  story — simply  utilizing  waste 
gases — keeping  feed-water  heated 
above  the  evaporative  point — saving 
lo  to  20^  on  coal  bill.  Additional 
advantages  in  our  free  booklet,  which 
your  engineer  coald  explain  to  your 
satisfaction.      Simply  address 


The  Greon  Fuel  Economizor  Co~ 


MATTEAWAM,  N.  Y, 


Solo  Manufacturers  In  the  U-  S, 


JEFFREYI^CHAINS 


FOR  CATALOGUE, 


TXE  JEFFREY  MFG.  CO 
COLUMBUS,OHIO. 


BEST  on  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

RBQULATION  AND  ECONOMY 
OP      FUEL     UNSURPASSED. 


WRITE  FOR  CATALOGUE  H 


Then  compare  It  witb  some  Qms  Engine 
band  books  that  cost  S1.00. 


WooHey 
Foundry  &  Machm  Works 

Box  400,  Andersoiif  ind. 
U.  S.  A. 


Gas  and 

Gasoline 
Engines 

are   strong   and  simple 
in  construction.      Parts 
are     few     and    easily    understood. 
Olds   engines  can  be  readily  oper- 
ated ,  by  any  man    of  ordinary   in- 
telligence without  previous  experience.     Repairs,  though 
seldom  necessary,  can  be  quickly  and  economically  made. 
Stationary  Engines         -         -         2  to  100  H.  P. 
Porta.ble  Engines        -        -  8  to    18  H.  P. 

For  complete  information  and  new  illustrated  catalog  write 

OLDS  GASOLINE  ENGINE  WORKS 

252  R.lver  Street  -  -  -  Lansing,  Mich. 


SAMSON   TURBINE 

A  gain  of  3%  in  EFFICIENCY  means  3  H.  P.  additional  in  each 
100  H.  P.  You  can  soon  figure  out  what  this  would  amount  to  at 
the  end  of  the  year.  Very  HIGH  EFFICIENCY  at  all  gateages 
is  one  of  the  strong  points   in   a  SAMSON  TURBINE. 

JAMES  LEFFEL  6(  CO. 


Write  Department  D  for  Catalogue. 


SPRINGFIELD,  OHIO,  U.S.A. 
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Encourage  Shop  Keepers 

To  Install  Electric  Lights. 


BY  DISPLAYING  OUR  SELF-PROPELLING 
COLOR-REFLECTING  SHOW  LIGHT 


you  not  onl>  advertise  your  own   business  but  promote  their 

use  among  shop  keepers,  thus  getting  new  users  of  current. 

LASTS  A  LIFETIME.    ONE  INCANDESCENT  GLOBE  OPERATES 

IT  WITHOUT  FURTHER  ATTENTION. 

DESCRIPTION 

Before  an  artfully  cons^lructed  large  concave  rnlrror-retiec- 
tor  a  beautiful  globe  covered  with  magniticent  stones  in 
dllTerent  colors  Itj  supported  on  chalnsby  a  fan-wheel,  which 
runs  with  Its  steel  point  in  a  jewel  knob.  The  light  has  its 
place  in  the  center  of  the  globe,  wonderfully  Kllitoring  and 
shining  through  the  colored  stones  and  the  skillfully  placed 
openii  gs  in  the  metal  pans  of  ihe  globe.  The  heat  from 
the  electric  bulb  light  brings  the  fan-wheel  into  rotation 
and  the  globe  revolves  around  the  light.  The  whole  mlrror- 
srtreen  is  covered  with  the  reflecting  of  the  bright  stones, 
always  changing  colors. 

The  whole  etTect  Is  one  of  such  unspeakable  beauty  that 
no  picture  Is  able  to  give  a  description  of  it;  the  colors 
move  like  in  a  lialeidoacope.  but  have  such  a  splendor  that 
every  comparison  Is  displaced. 
Price  $25  Each         Special  Price  for  Large  Quantities 


H.  M.  CLOGAU 

40  DEARBORN  STREET 


CO. 

CHICAGO 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Made  la  aay  dtslred  capacity. 

Sample  parts  and  quotations  on  requeat, 

INTERNATIONAL 
TELEPHONE  MANUFACTURING  CO. 

CHICAGO,  U.  S.  A. 


I 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    ISmo.  350  pp.    Price  $1.00. 

This  handbook  Is  a  reliable  treatise  on  telephony,  and 
a  practical  book  on  telephone  working  and  management, 
based  entirely  on  standard  American  practice.  It  is  ex- 
tremely useful  to  telephone  inspectors  and   opei-ators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kerapster 
B.  Miller,  M.  E.    510  pp.    3S0  illustrations.    Price  53.00. 

This  is  the  first  complete  treatise  on  telephony  in  the 
English  language.  The  text  is  profusely  illustrated  by 
cuts  of  commercial  apparatus  and  carefully  prepared 
diagrams  of  circuits.  No  diagram  Is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  and  of  tiie  va- 
"'^us  Independent  companies  are  fully  descrH>ed.  The 
afipni'5ruo  and  methods  used  In  making  all  of  the  tests 
required  In  commercial   telephone   work  are  fully  treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  By  A.  E, 
Dobbs.    106  pp.    Price  Jl.OO. 

A  practical  book,  written  in  plain  language.  Full  of 
information  and  diagrams  for  the  operator,  exchange 
manager,  inspector,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  hnw  to  find  .-ind  remedy 
their  troubles,  together  with  working  plans  for  exchange 
const ruetioD,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards. 


A,  B,  C,  OF  THE)  TELEPHONE.  By  J.  E.  Homans, 
A.  M.    352  pp.    269  illustrations.    Price  ?1.00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  Idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  V)  make  this 
the  most  complete  elementary  book  on  t^^'  subject  for 
the  practical  electrician,  wlreman,  li>Jhian  and  en- 
gineer, and  it  is  written  in  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360   pp.    2S8    illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  mmlerate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  It  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAt,  FEATURES  OF  TELEPHONE  WORK. 
By  A.   E.   Dobbs.    134  pp.    Price  75  cents. 

A  simple,  plain-speaking  handbook  for  the  practical 
telephone  man. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent 


TELEPHONE  TROUBLES  AND  HOW  TO  FINJ. 
THEM.  A  complete  handbook  for  telephone  Inspectors. 
By  W.  Hyde  and  J.  II.  McManman.  edited  by  Prof.  C.  H. 
Haskins.    Eighth    edition.    16mo,    48    pp.    Price   25   cents. 

This  Uttle  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece.  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pp.    333  Illustrations.    Price  $4.50. 

TELEPHONES.     THEIR    CONSTRUCTION    AND     FIT-1 
TING.    A   Practical   Maniual  on  the  Fitting   Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.    By  F.  0. 
Allsop.    191  pp.    16S  illustrations.    Price  $1.25. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents  Per- 
taining to  Telephones  and  Telephonic  Apparatus.  Published 
by  the  American  Electrical  Engineering  Association.  Cloth 
bound;  fully  illustrated.    Price.  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston,  Ph.  D., 
and  A.  E.  Kennelly.  Sc.  D.;  12mo,  cloth,  422  pp.,  142  llluBtra- 
tions.    Price  $1.00. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Geo.  H.  , 
Cary.    136  pp.;  illustrated.    Price $1.00. 

on  ReceiDt  of  Price. 


ELECTRICIAN    PUBLISHING   CO..  510   MARQUETTE    BLDC  CHICAGO. 


THE  PLACE  TO  GET  A  HOME 


IS 


MONTANA 
IDAHO 


OR 


WASHINGTON 
OREGON 


THE  WAY 

via 


NORTHERN    PACIFIC 

THE  TIME 
SEPTEMBER  15  to  OCTOBER   15 


VERY  LOW  RATES 

ONE-WAY  COLONIST  TICKETS 


FREE    GOVERNMENT   and    LOW     PRICED    RAILWAY    LANDS 

Good  for  Fruit,  Grain,  Dairying  and  Poultry.     Fine  Summer  and  Winter  Climate 
^ =  Splendid  Schools  and  Churches  -^=-^-  -  -^^^==:^ 


Regarding  Rates  and  Train  Service  write  to 

A.   IVI.  CLELAND, 

General  Passenger  Agent,   N.  P.  R. 

ST.  PAUL,  MINN. 


For  Information  and  Maps  write  to 

C.   W.   MOTT, 
General  Emigration  Agent,  N.  P.  R. 

ST.  PAUL,   MINN. 


"Practical  and  to  the  Point"! 

IS  ALL  THAT  NEED  BE  SAID  OF 

THETELEPHONE  HAND-BOOKi 

By  Herbert  Laws  Webb. 

160    Pages,    133    11  lustrations. 
Cloth,    Price    $1.00. 

The  book  for  those  interested  in  telephony. 

ELECTRICIAN   PUBLISHING   CO., 

5IO  Marquette  Bidg., 
CHICAGO. 


DERIVATION  OF 

Practical  Electrical  llis.1 

BY 
UEUT.   F.   B.   BADT  and   PROF.   H.  S.  CARHART. 


PRICE,  POSTAGE  PREPAID,  75c. 

This  is  a  very  handsome   book  of  60  I 
pages,  printed  on  fine  heavy  paper,  with  I 
neat  cloth  binding.     It  contains  Por- 
traits and  BioGEAPHiES  of  Ohm,  Watt, 
Faraday,  Joule,  Gauss,  Weber,  Sir  Wil- 
liam Siemens,  Dr.  Werner  von  Siemens, 
Volta,    Ampere,    Daniell,    von    Jacobi, 
together  with  a  carefully  prepared  table  ] 
of  the  Practical  Electrical  Units,  with 
their  relative  values. 

In  no  other  Single  Volume  can  thr« 
Rare  Collection  of  Portraits  be  Found. 


Electrician  PnWisliinE  Compaiy, 

5IO  Marquette  Building,    -    CHICAQO. 
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DO  YOU  KNOW  "-- 


Telephone  Booths 

have  increased  the  receipts  (where  exposed 
telephones  had  previously  teen  in  use)  suf- 
ficienily  to  pay  the  cost  of  the  booths  within 
the  first  thirty  days?  SPECIAL  PRICES 
to  demonstrate  what  booths  will  do  for  you. 


WRITE  FOR  CATALOG 


W.  S.  SEAMAN  &  CO. 


216  E.  WATER  ST., 


MILWAUKEE,  WIS. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  ■  510  Marquette  BIdg.,  Chicago. 


BITUMIHIZED 
FIBER  CONDUIT 

FOR  UNDERGROUND  CONSTRUCTION 


Combines  the  good  features  of  other  conduits. 
Eliminates  the  bad  features  existing  in  many  kinds. 
Has  valuable  features  not  found  in  any  other  ducts. 

Made  in  7-foot  lengths  with  male  and  female  joints,  making 
construction  very  rapid  and  simple, with  consequent  low  cost 

Alignment  is  perfect  and  permanent  without  tedious  care 
and  skill  required  in  laying  of  butt-joint  conduits. 

Users  are  astonished  by  the  ease  and  rapidity  with  which 
cables  can  be  drawn  in,  and  this  without'  the  slightest 
scratching  or  injury  to  the  lead  covering  thereof. 

Made  in  sizes  from  i-inch  to  lO-inch  diameter. 

Bends  of  any  radius  and  any  angle. 

Write  us  for  further  information  and  prices,  stating  sizes 
and  quantities  required. 


AtneHcan  Conduit  COm 

Main  Offices:  1005-6  Manhattan  Building,  Ohicago 

Other  Ottlces: 

170  Bpoadway,  New  Yorkm  336  Macy  Stm,  Los  Angeles 


Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  ot  all 
kinds.  Send  for  catalogue  and  discounts. 


Motor  starter  with  Automatic  Release. 
Uanofactored  under  our  own  patents. 


UNION      ELECTRIC     MFC.     CO., 

Milwaukee,   Wis. 


ALL    TOGETHER— EVERYBODY 

Meet  Me  In  St.   Louis  Meet  Me  At  The  Fair 

Close  The  Exchange 

Bring    The    Linemen   and    The    Operators 

NATIONAL  INDEPENDENT  TELEPHONE  ASSOCIATION 
CONVENTION,  SEPTEMBER  21st  and  22nd 

WELCOME    TO    DELEGATES 

Use  our  booth,  section  23,  Electricity  Building,  as  your  headquarters.  Have  your  mail  addressed  care  of  booth  and  use  our  stenographer 
for  dictating  replies.  Quench  your  thirst  and  see  the  best  line  of  telephone  apparatus  and  supplies  in  the  U.  S.  at  section 
23,    Electricity   Bldg. 

DON'T  FAIL  TO  VISIT  OUR  NEW  FACTORY 

CENTRAL    TELEPHONE    AND    ELECTRIC    CO. 

N.    E.    CORNER   22ND   AND    LUCAS   AVE.,   ST.    LOUIS 
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THE  POSSIBILITIES  OF 
AUTOMATIC  TELEPHONY 

are  strikingly  demonstrated  by  the  equipments  we  have  installed  in  the 
cities  named  below  and  in  our  working  exhibit  at  the  St.  Louis  World's  Fair, 
Section  24,  Palace  of  Electricity. 

We  have  installed  there  two  complete  Automatic  Telephone  E.Kchanges 
of  the  10,000  type,  each  having  100  stations. 

Ours  is  the  only  perfect  working,  absolutely  Automatic  Telephone 
System,  adaptable  to  any  size  exchange,  that  has  been  adopted  and  is  in 
general  use  in  this  or  any  other  country.  It  has  long  since  passed  the  "trying- 
on"  stage  and  when  you  buy  our  system  you  invest  your  money  in  e.xperience, 
not  in  experiments.  Our  system  is  rapidly  being  adopted  by  progressive 
Independent  Telephone  Companies  to  replace  manual  boards  and  is  proving 
profitable  to  the  operating  companies,  and  satisfactory  to  the  patrons. 

Among  the  principal  places^where  it  has  been  adopted  are 

Sioux  City,  Iowa. 
Cleburne,  Texas. 


Chicago,  IM. 
Grand  Rapids,  Mich. 
Columbus,  Ohio. 
Dayton,  Ohio. 
Lincoln,  Neb. 
Portland,  Maine. 
Auburn,  New  York. 
Lewlston,  Maine. 
Auburn,  Maine. 
Fall  River,  Mass. 
New  Bedford,  Mass. 
Los  Angeles,  Cal. 
San  Diego,  Cal. 
Hopklnsville,  Ky. 


Columbus,  Ga. 
Augusta,  Ga. 
Medford,  Wis. 
St.  Mary's,  Ohio. 
Woodstock,  N.  B. 
Westerly,  R.  I. 
Manchester,  Iowa. 
Princeton,  N.  J. 
Albuquerque,  N.  M. 
Battle  Creek,  Mich. 
Van  Wert,  Ohio,  and 
Berlin,  Germany. 


You  are  cordially  invited  to  inspect  our  exhibition  exchange  at  the 
World's  Fair.  It  will  be  well  worth  your  while.  If  you  cannot  do  so,  write 
to  us  for  informatipn. 

AUTOMATIC  ELECTRIC  COMPANY, 

CHICAGO,  U.  S.  A. 
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TELEPHONE 
PRINCIPLES  AND   PRACTICE 

A  NEW  BOOK  IN  TELEPHONY 

By 
CEORCE  WALKER  WILDER,  PH.  D. 

Professor  in  Telephony  In  the  Armour 
Institute  of  Technology 

Complete    and   up-to-date,    written   by    a    practical    man.       All    about    modern 
telephone  apparatus,  their  principles  and  use  ; 

I.  Fundamental  Ide&s 

II.  Telephone  Apparatus 

III.  Systems  of   Communication 

IV.  Construction    and   Equipment 

IN  32  CHAPTERS,  460  PAGES,  37S  ILLUSTRATIONS.  PRICE  S2.00  POSTPAID. 


Send  Postal  Money  Order  to 


THE  CANTWELL  PRESS 


Madison,  Wis. 


We  Satroduced  succcsiful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 

Write  for  our  booklet—"  Selective  W." 


CENTRAL 
ENERCY 

MAGNETO 


Impedsncs  Coll  for  Selsctlves.    No  Spilnga. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


Standard  three-bar  generator,  same  as  used  in  our  series  telephones. 
8 (.We  have  manufactured  generators  since  we  first  started  in  busi- 
ness. What  this  experience  means  to  you  enables  us  to  sell  the  best 
generator  made  at  a  price  slightly  above  the  ordinary.  The  differ- 
ence is  caused  by  the  better  grade  of  material  used  and  the  superior 
workmanship. 

You  pay  nothing  for  our  experience.    Our  Bulletin 
No.  11-E  explains  fully  thli  apparatus.    Mailed  free. 

Stromberg-Carlson  Telephone  Mfg.  Co. 

GENERAL  AND  EASTERN    OFFICE  SALES  OEPT. 

ROCHESTER,  M.  Y.  CHICABO,  ILL. 
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"JUST  AS  GOOD  AS 
KELLOGG  APPARATUS" 


cannot  be  bought  outside  our  factories  for  the  same  price 
we  ask — for  a  higher  price  or  for  a  lower  price. 

Our  customers  never  think  Kellogg  prices  high* 

We  are  quoting  attractive  magneto  prices.  Write  us 
for  quotations  on  everything  in  the  magneto  line. 

Send  for  our  new  bulletins  Nos.  8  to  13. 

Do  not  miss  visiting  the  Kellogg  exhibit  at  the  St. 
Louis  Exposition,  Electricity  Building. 


KELLOCC  SWITCHBOARD  ^  SUPPLY  COMPANY 

GREEN  AND  CONGRESS  STREETS,  CHICAGO 

ELECTRIC    BUILDINC,    CLEVELAND  KEYSTONE   TELEPHONE    BUILDING,    PHILADELPHIA 
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PRODUCERS 


AND 
WHOLESALERS 
OF  WHITE  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Writeforacopyof  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA^ORC 


■^YARDS 

[  KSOSS    MICH. 
L'ANSE 
MUNISING     •• 

ONTONAGON 
WAGNER, WIS 
=  ESHTIGO     •■ 


SUITE    IZ06  TRIBUNE  BLDG.  CHICAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largt  Slock  Coniiantly  on  Hand 


Poles 


BRACKETS— X 

ARMS— PINS 

little  things  it  is  true,  but  they  cut  a 

big  figure  in 

line  construction. 

OUR.    MOTTO    IS: 

Prompt  Shipment       Quality 

SaUsfaotlan 

Right  Price 

COLUMBIA  MFG.  CO. 

ANTIGO.  WIS. 

e^^OOXA^    '"^JSXjJy. 


y^MMi^ 


"The  >'ation's  pleasure  pround  and 
sanitarium,"— i>rtnW  Bennett  Hill. 


THE 

ADIRONDACK 

MOUNTAINS. 


The  lakes  and  streams  in  the 
Adirondack  Mountains  are  full 
offish,  the  woods  are  inviting, 
the  air  is  filled  with  health,  and 
the  nights  are  cool  and  restful. 
If  you  visit  this  region  once,  you 
will  go  there  again.  An  answer 
to  almost  any  question  in  regard 
to  the  Adirondacks  will  be  found 
in  No.  20  of  the  "Four-Track 
Series,""The  Adirondack  Moun- 
tains and  How  to  Reach  Them ;" 
issued  by  the 

NEW  YORK  CENTRAL 

A  copy  win  be  mailed  free  on  re- 
ceipt of  a  two-cent  stamp,  by  George 
II.  Daniels,  General  Passenger  Agent, 
Grand  Central  Station,  New  York. 


STUDENTS 

Will   find   that   the  Western 
Electkician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  bow. 
I3.00   per  year,  in  advanse, 

Electrician  Publishing  Co., 

GHKiGI 


XuiMdO  HaniiMtta  iM«., 


?eOAR  POUE? 


ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

I2II-IE-/3  MARQUETTE  BLOG  CHICAGO. 

EISMT   DISTRIBUTING    YARDS 


A«iiiAi.dlhMllUiait 


Standard  Vitrified  Conduit  Go. 


B.  1.  BARNARD,  Manager 

39-41  UORTLANDT  ST. 
NEW  YORK 


LARGEST  FACTORIES  IN  THE  WORLD       :       STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


C^i^%G^ 


'.CL& 


n^UB    MA^K 


Southern  Cedar 

NO  ROTTEil  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


Locations   for   Industries 

Erie  Railroad 

Chicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
can  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street,  New  York 


CENTRAL  STATION  HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu' 
facturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils.  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


AMERicAri  DisrmcT  Steam  Company 

Mention  Western  Electrician.  L  OCK  PORT,  N.Y.  CmICAGoJlL. 
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MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


We  can't  help  referring  to  our  exceptional  facilities  for  handling  rush 
orders  of  either  Poles  or  Ties. 

There  are  very  few  firms  situated  as  we  are,  and  still  fewer  that  handle 
both  Poles  and  Ties  in  the  same  large  quantities. 

Get  our  prices  and  see  what  we  can  do  for  you. 

MALTBY  CEDAR    COMPANY,    509    Phoenix   Block,    Bay  City,  Mich. 

Pittsburg  Agents,  Tipper  &  Patton,  509  Bessemer  BIdg. 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


WESTERN 


:SCEDARP01ES 

All  Lengths  ANt>  sizes 

LindsleyBros  Go. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  P»ill  and  Minn»- 
ftpoUs,  where  we  load  In  foity-elght  houri  from  the  time  we  have  your  order. 

PAfiP    Jb     Ulll      OO        1003  Lumber  Exchange, 
■^^^^^    «>    ni^li    \^%Mm       MINNEAPOLIS,  MINN. 


U.S. METAL   PDLISn 


2  Ounce   bdx    10  cen 


LISHES  ALL  METALS.   S^ 


TELEPHONE       POLES 


Yuds  at  Bed  Cliff,  Wis.,  Aitkin,  Feeley,  C.hasset,  Deer  Blver,  Tenstrike 

and  Black  Duck,  Minnesota. 

Large  stocks.    Prompt  shipments.    Cartfully  Inspected  stock  at  low  prlcai. 

ei8-l9  Lumber  Exchange 
MINNEAPOLIS,  MINN. 


J.  W.  MORRISON  LUMBER  CO.. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MtCH. 

Eleven  Pole  Yarda  in  Michigan. 

Wholesale  Producers  for  20  yeara 


TIES. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


You  don't  have  to 


use  any  augers, 
wrenches,  or  other 
special  tools  to  install 
a  Crouse= Hinds  Har= 
poon  Guy  Anchor. 

You  simply  drive  it  in 
with  a  12  pound  sledge, 
30  or  40  blows  will 
do  it. 


WRITE  US  FOR  CIRCULAR 
AND  PRICES. 


CROUSE-HIIMDS  COMPANY, 


133  S.  CLINTON  STREET, 


CHICAGO,  ILL. 


TYPEE, 


SCHEEFFER  INTEGRATING 
WATTMETER 

Type  E  for  Alternating  Current  Type  f  lor  Direct  Current  Circuits 

DUST  AND  BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TYPEF. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTEKHATIHa  CUMtEMT, 


PEORIA,  ILL.,  « 


U.S.A. 


OIRECT  OUKKEMT. 
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MICHAEL  FARADY 

AND 

JOSEPH  HENRY 


are  credited  with  the  discovery  of  electro-magnetic 
induction  and  the  Duncan  Electric  Manufacturing 
Company  is  assigned  the  honor  of  discovering  the 
^'VisuaF*  bearing  for  integrating  wattmeters  which 
permits  of  the  spindle  point  and  jewel  being  examined 
while  the  meter  is  in  operation. 

The  Duncan  Direct  Current  Wattmeter  is  the 
only  one  of  its  type  that  embodies  the  very  latest 
ideas  in  the  meter  art  and  is  recognised  as  the 
Standard  hy  which  all  others  are  judged.  Its  extreme 
accuracy  is  .universally  admitted;  its  up-to-date 
features  unapproached  and  its  record  for  perma- 
nency  and   reliability   has   never   been  questioned. 


Send  for  Descriptive  Bulletin. 


p 
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FORT  WAYNE  ELECTRIC  WORb 


Space  9,  Electricity  Building,  St   LouiS  Exposition 

A  practical    demonstration    of 


generating 

transfornning 

distributing 

operating 


electrical 
power   and 
lighting 
systems 


all  in  actual  operating  service 

A  new  alternating  current  series  arc  system,  a  new  line  of 
multiphase  integrating  wattmeters,  a  new  arc  lamp  and  the 
old  reliable  "Wood"  arc  and  alternating  generators,  motors, 
and  transformers  all  working.  A  complete  ten-panel  switch- 
board furnishing  direct  currant  to  motor-generators  and  dis- 
tributing alternating  and  direct  current  to  arc  lamps  and  fan 
motors  through  transformers,  wattmeters,  ammeters,  etc 
Details  of  construction  are  shown  by  parts  of  generators,  arc 
lamps,  wattmeters,  transformers,  etc.,  mounted  for  inspection, 
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VULCANIZED  FIBRE 

Highest  gndu  for  cUctrictil  iosulatloo  and  mccba-iical  purposes,  io  sliutSf 
tube*,  rod*  and  tpecUl  shape*.     Catalogues  and  •ample*  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


Kt    S 


''  SAFETY "  RUBBER  COVERED 

WIRE    AlVP   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
ivi.    B.   A.vjsnriN   St  00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WORK!:  ttyonne,  N.J.  114-116  LIBEBTV  STSEET.  K.  V. 


DIRECT  CURRENT 

MOTORS 


THE  ADAPTATION 

of  our  motors  to  mechan- 
ical drive  is  practically 
universal,  and  their  serv- 
ice is  unequaled. 

Write   (nr-Bullelln  No.  21814 


SPRAGUE 

ELECTRIC     COnPANY 


Qeaeral  Offices: 
827  West  3*tb  Street,  New  York. 


Chlugo  Office  PUhcr  BulMlnf. 


STURTEVANT 


Fans.  BIo^vers.  Engines,  Motors.  Generating 
Sets.Econonniz3rs.  Exhaust  Heads.Mechanical 
Draft  Apparatus.  Forges,  Heating.  Ventilating 
and  Drying  Apparatus,  Industrial  Equipments 


B.  F.  STURTEVANT  CO. 

Boston    Massachusetts 

GerxeraJ  Office  a.nd  Works.  Hyde  Park.  Ma.ss. 
New  York  PKiladelphle  Chlc&tfo  London 


WoLrrerv 


Ahernator 


SIMPLE  AS  A 

GRINDSTONE 

SPARKLESS  AS  A 

WATER    WHEEL 


WE  GUARANTEE 
WHAT  WE  SELL 

AND 

SELL  WHAT  WE 


GUARANTEE. 


"(|i[iiiENE™i;M''^E 


Sbjidusky,  O- 


iBIack  Diamond  File  Works  ^ 


Inc.  l«i»5. 


Twtlvt 
Medals 
Awardtd  at 
International 
Exyoslllons 


Special 
Prize 

Gold  Mtdal 
at  Atlanta, 
1895. 


^^  OFB  «iOOD«t  ABB  CIS  SAI.F.  IX  EVKRY  L,EADIN6  HARDWASB  Of 
4f(  8TOBI':  IN-  THE  UNITED  (STATES  ASfD  CAXAOA.  fjf 

I   G.  &  H.  6ARNETT  COMPANY,  | 

S  PHILADELPHIA,    PA.  ^ 


♦J' 


JOHN  A.  ROEBUNG'S  SONS  GO, 


Insulated 
Wire  off 
All  Kinds 


MAIN  OFFICE  AND  WORKS 


Bars 

CopMr 
Wire 


TRENTON,  N.J. 


-ASENCIES   *Nt    tRANCHE*' 


Riw  Veik  Chicago  Clavslant  tan  Franeliat  PMIadelphla 


estern  Qedridan 


Vol.  1117.      S3.00  Per  A»ua. 


Convriglit.  1903,  by  Eleotrluiati 
Pumtshlng  Company,  Chicago. 


CHICASO,  SEPTEMBER  17,  1904. 


Entered  at  Chicago  PoatofHce  as 
mail  matter  of  CUo  second  cl&ss. 


JMPI     PV  INSULATED 

^llvlr     LbA.  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

""^R.^rnx'sbN""^'      The  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  I  O  State  Street,  BOSTON,  MASS. 


WCSTERN   SELl-rNG  AGENT, 

H.    R.    HIXSON, 

ll44Monadi>ock  Block,  CHICAGO 


10  Cents  a  Copv.       NO.  12, 
CHICAGO     INSULATED     WIRE     CO. 

152-154  LAKE  ST..  CHICAGO 
1108.11IO  PINE  ST.,  ST.  LOUIS,  MO. 

Bare   and   Itvsulated  Wires  and    Cables 
Ga.lvanized  Steel  Strss.nds 


1889— Paris  JSxposition, 
3Iedal  for  Rnblier  Insnlation. 

1893— World's  Fair, 
Uedal  for  Bnbber  Insulation. 


TRADEMARK. 


THE  STASBAKD  FOK 

RUBBER  INSUIiATIOHf. 

Sole  Manufacturers  of 

*'p?jr  Wires. 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee^ 
THE  OKONITE  CO.,  Ltd 

^''o'u'SnichSe.'eVf""*''"-        253  Bfoailway,  Nbw  YorR. 


CRESCENT  RUBBER  INSULATEI^ 
WIRES  AND  CABLES 


National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO„ 

New  York  OHIce,^^ 
BSSARCUYSTREEt. 


Main  Office  and  Faclory,  TRENTON,  Ob  1^ 


Geo.T.  Manson, Gfln'l  Supl 
W.  H.  Hodcms,  Secy. 


INDIAMA  RUBBER  AMB INSULATEB  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE; 
TELEPHONE,  TBLEORAPH  AND  FIRB  ALARM  CABLES. 

All  Wires  are  letted  at  Factory.  JONESBOBO,  UIBk 


STANDARD  UNDERGROUND   CABLE  CO. 


322  The  Rookery,      Westlnghouse  Bldg., 
Chicago.  Pitisburg. 

Crossley  Bldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg., 
is*ew  York  City.       Philadelphia,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.        Underground  Cables  for  all  Purposes 


DRIVER-HARRIS  WIRE   CO. 

HARRISON  (NEWARK),  N.  J. 
Manufacturers  of  Fine  Sizes  Wire  of  Every  Description. 

Resistance   Wires   a   Specialty. 


EDISON  PRIMARY 
BATTERIES 


FORMERLY 
EDISON  LA  LANDE 


There  is  no  deterioration  in  the  permanent 
parts  of  these  batteries, .  It  follows,  there- 
fore, that  each  time  a  cell  is  reciiarged  it 
will  last  as  long  a  time  and  deliver  as 
heavy  a  current  as  the  original  charge 
when  the  cell  was  first  put  into  service.  . 
Our  catalogue  No.  7  will  tell  you  more 
about  this.    Let  us  send  it. 

EDISON    MANUFACTURING    CO., 


Faclory,  ORANGE.  N.J. 
NEW  YORK,  83  Chambers  St. 
CHICAGO,  304  Wabash  Ave. 


CONDUITS  FOR  INTL^IOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  San  Francisco. 


lilC  Pittsburg 

PHOENIX         New  York 

GLASS  CO.    "'"«" 

M.Qufacturars  of 

Electric  Globes  and  Shades,  both 
Arc  and  incandesceat 

Inner  and  Outer  Globes  for  all 
enclosed  trc  systems 

CATALOGUES    SENT   ON    REQUEST 


THERMOPILES  !|;'^^||bs 

For  Electrolytic  analysis,  charging  storage  batteries, 
and  otber  constant  current  requirements.    S3  Each, 

WALSH'S    SONS    &    CO., 
86*  Washington  Street.  Newark,  N.  J. 


THOUSANDS  IN  USE. 

Motors,  ^  h.  p.  lo  100  b.  p. 

Dynamos.  1  k.  w.  to  75  k.  w. 

Highest  Quality.     Reuonabli  PrtM. 

THEHOBARTELECTRICMFe.CO. 

Tr.OY,  OHIO. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Driliing.Tappinf;-.  Eeamini,'.  Emery  Grinding,  etc. 
Write  tor  Catalogiio  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents.  Selig.  Sonnentbal  A  Co.. 
85  Queen  Victoria  Street,  London.  England 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 


IME\A/     EIMOI^AND 


MANUFACTURERS  OF 


IVI 


IVI 
-trical   \A/ir< 

Brt:>idlng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

iriNE     CAlSTIIMOS     A.    S^ECIA^I--rY 


hinory  for   i  nsvjia-ting  El 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S.  A. 


^ESTIIN  ElEoMcal  hmmni  Co., 


Waverly  Park,  NEWARK,  N.  J. 


'iimiM  M 


be=c  Ins'.rumeois   are 
Jucted  upon  t  b  e 
"    general    prin- 
ts   our    regular 
lard    Portable   Direct 
VoHmetere     and 
,  latere,  but   are  much 
SBr,  and   tbe    vorblng 
are    inclosed    in   a 
r  designed,  dust-proof 
Be  which  effect- 
ehlelda    the  lostra- 
i  from  disturbing  In- 
ee«  ot  external  mag- 
Bflelds. 
BERUH.— European  Westou  Elee 
.-*l  Instrument  Co^  BittentTMs* 


Weston  Standard  Illuminated 

Dial  Potential  Indicator. 

Style  B.        "Flush  Type." 


Weston  Standard 

Portable  Direct  Reading 
Voltmeters  aod  iliilivolt- 
metera.  Ammeters  and  ^Ill- 
ammeter*',  Wattmeters 
and  Voltmeters,  for  Alter*- 
nating  and  Direct  Current 
Clrcuita. 

Ourportable  iDstrumente 
are  recognized  asetandards 
througbout  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  most  relia- 
ble, absolute  standards  for 
Laboratory  use. 


Why  Not  Use  the  Best  and  the  Only  Genuine 

Wrigley  Toggle  Bolt 


idiot,  12  Rue  St.  Georges 


All  other 
ToBgle  Bolts  piv- 
oted li  ke  cut  s 
shown  are  in- 
fringements; all 
users  of  Wrig- 
ley's  Toggle  Bolts 
are  protected  by 
his  patents. 


WRITE 

FOR 
PRICES 


Double  Flange  Toggle  Bolt. 


Single  Plate  Toggle  Boll.  Trunnion  tlut  Toggle  Bolt  with  Cap  Nut. 

Other  Patents  Pending 

THOS.  WRICLEY    &.   CO. 

Wew  York Offiee-V-A-CorUandt St.    Sole  Manufacturers,  300-306  Dearborn  Street,  CHICAGO,  ILL. 
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....  ,imwm^ 

'^  "Qi'fc 


5000  horsepower  Allis-Chalmers  Engine 

and  Bullock,   3,500  K.  W.   Generator 
Macliiiier\-   Hall,  World's   Fair,  St.  Louis. 


WHAT  IT  HAS  DONE 

1  :L;an  unloading  from  train  Jan.  15111—27  caTloads — Generator  !0  carloatJs. 

hiteani  lirst  turned  on  April  20th,  Engine  and  Generator  operated  perfectly  ever  since. 

St,  Loui&  Exposition  officially  opened  April  30th,  1904. 


Decorative  lighting  of  Exposition  Buildings  and  Grounds  6rst  turned  on  evening  April  29th,  this  Engine  and  Generator  carrying  the  load. 

Ran  non-condensing  one  month  while  Exposition  was  geltint;  its  condenser  plant  erected  and  connections  made.  During  that  time  carrie"! 
4300  horsepower  night  after  night. 

Sometimes  required  to  operate  the  Casca<les, — 2000  horsepower. 

Exposition  having  finished  its  condenser  plant,  the  Engine  was  required  to  lake  full  load  June  lOlh,  That  night  the  unit  carried  4S00  horse 
power.  Began  with  26-inch  vacuum — no  load — which,  under  load,  ran  down  to  about  14  inches,  or  7  to  S  pounds.  Engine  has  never  been  <>ui 
uf  commission,  except  for  two  nights  when  a  sewer  burst  and  flooded  the  wheel-pit. 

Since  then  Engine  tan  condensing  until  July  25th, — carrying  4S00  horsepower  with  from  13  to  16  inches  vacuum.  On  July  25th  a  break  occurred 
in  the  Exposition  discharge  pipe  which  takes  the  condenser  water  to  the  Lagoon.  The  Engine  then  ran  non-condensing  for  two  nights.  It  carried 
4400  horsepower  during  that  time,     On^  July  28th  rah  condensing, — since  then  it  has  regularly  carried  5600  horsepower  with  an  average  of  12 


inches  vacuum, 


The  "Big  Reliable" 


Canadian  ro)irescntativcs,    Allis-Chalmors-Rullock.    Ltd..    Montreal 


September  iy.  1904 


WESTERN    ELECTRICIAN 


TheElectric  STORAGEBATTERYGO, 

PHILADELPHIA 

Extends  an  invitation  to  its  exhibit  at  Section  Twenty,  in  the 
Palace  of  Electricity,  Louisiana  Purchase  Exposition. 

September    12.    1  904- 


Pbtladslphia, 
Allegheni'  Ave.  and  19th  St. 

San  Francisco, 
Rialto  Bidg. 


SALES    OFFtCES 

New  York,  Boston, 

100  Broadway.  60  atateSt. 


St.  Lours 
Wainwrigbt  Bldg. 


Chicago, 
Marquette  Bldg. 

Cleveland,  Canada,  Havana,  Cuba. 

Ciiizeus  Bldg.  Canadian  General  C.  P.  Greenwood,  Manager 

Electric  Co.,  Ltd.,  Toronto  34  Empedrado  St. 


Allerv-Bradley  Electric  Crarve  Cor^trollers 


-P  a  t  e  n  t  e  d- 


rianufactured    by    AMERICAN  ELECTRIC  FUSE  CO.,  Chicago 


A  New  Controller.    Positively  No  Sparking.     No  Repairs.     Guaranteed  for  One  Year. 
Three  Months'  Free  Trial.     Perfect  Control. 


FrOQtView— before  starting 


Front  View— all  reslBtaace  ont 


OUR  GUARANTEE:     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  bereby  guarantees  to that  it  will  at  any 

time  within  three  months  from  ibis  date  upon  demand  repay  to  said the  sum  of 

Dollars,  being  the  full  purchase  price  paid  (or  agreed  to  be  paid)  by  said to  the 

American  Electric  Fuse  Company  for  one horsepo-w>  r  Allen-Bradley  Crane  Controller,  num- 
ber   upon  delivery  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  In  good 

condition,  ordinary  wear  and  tear  from  use  excepted,  at  the  office  of  the  American  Electric  Fuse  Company,  Chicago,  Illi- 
nois, together  with  a  written  statement  that  said  PontroUer  has  proved  uusatlsractory  to  said 

FDRTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  It  will  at  any  timewlthin  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  ordinary 

use  of  said  controller,  provided  that  it  is  a  condition  of  this  guarantee  that  said 

hereby  agrees  to  use  ordiLarj'  care  in  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persons,  familiar  with  the  use  of  crane  controllers,  and  further  that  said  controller  will  not  be  wilfully  or 
maliciously  injured  while  in  the  pos>.ession  of  said 


CONTINUOUS  RAIL  JQINr  CO,  OF  AM. 

GENL.  OFFICES:  CENTURY  BLDG.,  NEWARK,  N.I. 

OVER  20,000 
MILES  IN  USE 

See  our  exhibit,  World's  Fair,  St.  Louis, 
Mo.,  Transportation  Bldg.,  Aisle  "C," 
Posts  7  and  8. 


CARBONS 

CONSUMERS  CARBON   CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


PUTINUM  RIVETS  FOR  COMTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


IVII^AIMY,  Inc. 

ARTISANS  IN  PLATINUM 

408-4 1 0-4 1 2-4 1 4  N.  J.  R.  R.  AVE.  -  NEWARK,  N.  J. 

New  York   Offlce:    120    Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..— 

AJlis-Chalmers  Company 2 

American  Battery  Co — 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 16 

Amer.  District  Steam  Co 13 

Amer.  Elec.  Fuse  Co 3 

Amer.  EL  Telephone  Co 17 

American  Elecirical  Works..  11 
Arnold  Elec  Power  Station 

Co 13 

Automatic  Electric  Co 17 

Babcock  &  Wilcox  Co — 

Badt.  F.  B 13 

Bain.  For6e 11 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 13 

Barnett  Company,  G.  &  H  —  22 
Beardslee  Chandelier  Mfg.Co.lO 

Berihold  A;  Jennings 18 

Big  Four  Route — 

Bl3seUCo.,The  F 12 

Bossert  Electric  Construction 

Co 8,12 

Brooks.  HallL 19 

Bryan-Marsh  Co — 

Bryan,  Wm.  H 13 

Buckeye  Electric  Co — 

Bullock  Elec  Mfg.  Co 2 

Butterfield,  J.  F — 

Byllesby  &  Co.,  H.  M 13 

Cant  well  Press,  The 15 

Central  Electric  Co 5 

Oenu  Stat.  Improvement  Co..  12 

Central  TeL  &  EL  Co — 

Century  Electric  Co II 

.  Chicago  Die  &  Electric  Co.. .  .— 
Chicago  Edison  Co 4,  12 


Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..  1 

Chicago  Mica  Co 10 

Columbia  Incand.  Lamp  Co..— 

Columbia  Mfg.  Co...* 19 

Columbus  Storage  Bafry  Co.— 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 3 

Cope.  T.J 14 

Crawfordsville  Electric  Co. .22 
Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company. . .  8 

Crouse-Hinds  Co — 

Cutler-Hammer  Mfg.  Co 5 

Cutter  Elec.  &  Mfg.  Company— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.l4 

Diamond  Meter  Company — 

Dielectric  Manufacturing  Co.  19 

Directory  of  Engineers 13 

Dixon  Crucible  Co.,  Joseph. .14 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 22 

Edison  Decorative  &.  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.  Company i 

Edwards  &  Co 4 

Egan,  J.  J 12 

Electric  Appliance  Co.. 10 

Electric  Storage  Battery  Co..  3 

Electrical  Appliance  Co 6 

Electrical  Englneerlnstltute.13 
Electrician  Pub.  Company.. .  9 
ErieRy 18 

FariesMfg.Co 8 

"ForSale"  Advertisements..  12 


Pt.  Wayne  Elec.  Works.  Inc. .21 
Fostoria  Incand.  Lamp  Co. ..— 

Fowler,  John  H 18 

Fowler-Jacobs  Company IS 

General  Electric  Co 9 

General  EngineeringCo.,The  13 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Glogau  &  Co.   H.  M - 

Gould  Storage  Battery  Co — 

Green  Fuel  Economizer  Co..-  - 
Gregory  Electric  Company. . .  12 

Hallberg.  J.  H 13 

Haller  Machine  Co 4 

Hart  Mfg.  Co 13 

Hartford    Steam    Boiler   In- 
spection &  Insurance  Co.. . .  14 
Hazard  Manufacturing  Co.  ..22 
Highland  Park  College.     ...  11 

Hipwell  Mfg.  Co — 

Hobart  Elec.  Mfg.  Co I,  11 

Hoffman,  G.  W 19 

Holmes  Fibre-Graph.  Co 14 

Holophane  Glass  Co 7 

Holtzer-Cabot  Electric  Co...— 

Hornaday  &  Co. ,  J.  P 13 

Humphrey,  Henry  H — 

Hunt  &.  Co.,  Robt.  W 13 

Illinois  Central  Ry 18 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co....  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company I5 

International  Elec.  Meter  Co  12 
International  TeL  Mfg.  Co. . .  15 


Jackson,  D.  C.  A  W.  B 13 

Jeffrey  Manufacturing  Co — 14 

Jewell  Electrical  Inst.  Co — 

Johns-ManvilleCo.,H.  W — 

Kartavert  Manufacturing  Co.22 
Kellogg  Switchboard  &.  Sup- 
ply Company le,  19 

Kemp,R.  W 13 

Kester  Elec.  Mfg.  Co 8 

Klein  &  Sons.  Mathias —  •..16 

Kohler  Brothers 13 

Kuhlman  Electric  Co 19 

Leather  Preserv.  M.  Corp — 

Leffel  &  Co. ,  James 14 

Lindsley  Brothers  Company.. 18 
Loud's  Sons  Co. ,  H,  M 19 

Machado  &  Roller — 

Haltby  Cedar  Company 19 

Manhattan  EL  Supply  Co 19 

Manross,  F.N.  ...   19 

Marinette  Gas  Engine  Co 14 

11 
13 


Matthews  &  Bros. ,  W.  N 

JIcLaughlin.  James 

McLaughlin  &  Co.,  Jas 

McLennan  &  Company,  K.. . 
Mechanical  Appliance  Co... 

Mica  Insulator  Company 

M  Innesota  Electric  Co 

Miscellaneous  Advs 

Monon  Railroad . 

Moon  Mfg.  Co.,  The 

Morrison  Lbr.  Co.,  J.  W 

Mueller  Company,  William. 
Munsell  &  Co.,  Eugene 


Fox*    Ol^sfliifleca.    XfLdeac    of 


National  Electric  Co 5 

National  India  Rubber  Co...  .— 
New  England  Butt  Co 1 


Newgard&Co.,  Henry 18 

NewYorkCent    Ry 18 

New  York  Ins.  Wire  Co 11 

Northern  Elect'l  Mfg.  Co....  4 

Northern  Pacific  Ry 16 

Northwestern   Storage   Bat- 
tery Co 22 

Okonlte  Co.,The 1 

Olds  Gasoline  Engine  Works.I4 

Pacific  Coast  Pole  Co 19 

Page&Hill  Co 18 

Paragon  Fan  &  Motor  Co ~ 

Pardrldge  Shade  <t  Rcfl.  Co.  .— 

Pass  &  Seymour,  Inc — 

Pbelan,  D.  W 18 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co ...  1 1 

Phcenlx  Glass  Co 1 

Phosphor-Bronze  S.  Co 14 

Pignolet,  L.  M 10 

Pittsburgh  L.  S.  Iron  Co....l9 
Plumf  &  AtwoodMfg.  Co....— 
Porter  Cedar  Company 19 

Relslnger,  Hugo — 

Reynolds  EL  Flasher  Mfg.Co.lO 

Roebllng's  Sons  Co, ,  J.  A 1 3 

Ruebel-Schwedtmann- Weill.. 13 
RuDzel-Lenz  Elec.  Mfg.  Co...  17 

Safety  Ins.  Wire  A  Cable  Co..  11 

Sargent  &  Lundy 13 

Sauquolt  Silk  Mfg.  Co 11 

Schott,  W.  H 13 

Seaman  &  Co.,  W.  S — 

Sears,  Roebuck  &  Co — 

Simplex  Electrical  Co.,  Th«..  1 
Simplex  Elec.  Heating  Co....  10 

Speer  Cartion  Co 14 

Sprague  Electric  Company. . .  10 


Squire  Electric  Co — 

Standard  Elec.  Mfg.  Co 18 

Standard  Underg.  Cable  Co... .  1 
Stanley  Elec,  Mfg.   Co.,  The   8 

Stanley  Instrument  Co 10 

Stanton,  LeRoy  W 13 

State  Univ.  of  Iowa 18 

Sterling  &  Son,  W.  C 18 

Sterling  Electrical  Mfg.Co...  13 
Sterling  Varnish  Co.,  The....  U 

Stow  Mfg.  Company i 

Stromberg-Carlson  Tel.  Mfg. 

Company 17 

Sturtevant  Company,  B.  F...22 

Torrey  Cedar  Company 18 

Trumbull  Elec.  Mnfg.  Co -- 

Turner  Brass  Worlds — 

Union  Electric  Mfg.  Co — 

Valentine-Clark  Co..  The....  18 
Vulcanized  Fibre  Company.. 22 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  &  Company 1 

Warren  Elec.  Mfg.  Co 10 

Wesco  Supply  Co — 

Western  Electric  Company. ..  8 

Western  El.  Supply  Co — 

Westinghouse      Electric      & 

Manufacturing  Co 20 

Weston  Elecirical  Inst.  Co...  1 
Whitney  Electrical  Inst.  Co..-^ 

Wllmerdlng,  C.  H 13 

Wisconsin  Central  Ry 18 

Woolley  Fdy.  &  Mach.  Wkb..— 

Worcester  Coirpany.  C.  H lis 

Wrlgley  &  Co.,  Thomas 1 

YesberaMfg.  Co — 

Yoet  Electric  Mfg.  Co Ii 
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REMEMBER     THE      NAME     AND     BUY     THE    BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING     RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITB  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


127  fULTOm  STREET 


OHIOAOO 


For  Signs,    Letters,    Flashers,    Dimmers,  Timeswitches, 
Lamps,   Rubberrings  and  anything  pertaining  to  Signs, 

WRITE  TO 

HALLER  MACHINE  COMPANY 

Designers  and  Muiufacturers,  of  Sbeetmetal,  Electric  and  Machinery  SpecialtieJ 


ECONOMICAL  ELECTRIC  LIGHTING 


Ju 

,^S^ 

. 

%w 

) 

NORTHERN 

y'^M^ 

^^w^^^ 

^^^-^ 

DYNAMOS 

(i^m 

^3^^ 

^Si) 

SIMPLE 
COMPACT 


We  build  them  tor  direct  connection  to  any  type  of  engine,  or  tn  be  driven  by 
belt.     Northern  Apparatus  readily  adapted  to  any  ser\ice 

Burietln  No.   2530 

NORTHERN  ELECTRICAL  MFG.  CO.,    ■     Madison,  Wis.,  U.  S.  A. 

Engineers  IManufacturers 
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EDWARDS  &  CO.,      New  York. 
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Selling     Agents:      New  York.  Chicago    Philadelphia    Denver.      AMERICAN  ELECTRICAL  COMPANY. 
0        0  I  SI.  Louis,  Pittsburg.  Kansas  City. 


St.  Paul. 


San  Francisco.  Cal. 


Cincinnati. 
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TRADE        MARK. 


EXPERIENCE 
HAS  TAUGHT 


sLOIV/> 


TRADE      MARK. 


almost  every  man  tbat  it  is  wise  to  thoroughly  inspect  an  article  before  making 
a  purchase  and  not  to  pass  judgment  without  a  trial.  Judgment  passed  on 
OKONITE  has  made  it  what  it  is— THE  UNDISPUTED  STANDARD. 

WE  CLAIM   FOR  OKONITE  THE   BEST  INSULATION 


OKONITE    WIRE 


OKONITE   TAPE 


MANSON    TAPE 


^ 


% 


^m 


^S^ 


GENERAL    WESTERN    AGENTS 

264=266=268=270  FIFTH  AVENUE,  CHICAGO 


TKABC  MARK 
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C  &  H  Field 


Regulator 


The    best,    the    simplest   and   the   most 
durable    field    regulator    on    the    market. 

WHY? 


Has  no  enamel  to  crack;  will  not  ground; 
white  hot  wire  tests  have  proven  worth 
of  resistance  material;  will  carry  overloads 
safely;  no  small  parts  to  get  out  of  order; 
no  loose  contacts  to  bother  with;  made  of 
best  material  throughout;  easily  controlled; 
will  not  stick,  nor  will  jar  of  machinery 
deviate  lever. 


New  York 


The  Cutler-Hammer  Mfg.  Co. 

MILWAUKEE,  WIS. 

Boston  Chicago 


Pittsburg 


National 


Electrical  Machinery 

built  in  all  capacities 

Direct  and  Alternating 

apparatus  of  the  liitjhest  ^rade 


1,000-K.  W.  Rotary  Converter 


National  Electric  Company 

GENERAL   SALES    OFFICES   &  WORKS: 
Pliiladelphia:  Land  Title  Bldg.  Charleston.  W.  Va:  Agnew  Electric  Co. 

New  York:  1 35  Broadway 

Chicago:  Old  Colony  BIdg.  M 1 1  W/fll  1 1vPf       Seattle  &  I  Kllbourne  & 

Pittsburg:  Qellatly  &  Co.  iTlll  WClUIVCC       sai 


San  Francisco    '  Clark  Co. 


WESTERN     ELECTRiaAN 


September  17,   1904 


BLOW  YOUR  WHISTLE 

BY    PUSHING    A    BUTTON. 

A  device  which  electrically  operates  a  whistle  situated  at  any 
distance  by  the  simple  pressure  of  a  button  close  at  hand. 
Sold  under  a  guarantee  of  its  perfect  operation.  If  it  does 
not  work  to  your  entire  satisfaction  when  put  up  you  may 
return  it  at  our  expense.     Send  for  Bulletin  B  18. 


THE    ELECTRICAL    APPLIANCE    CO., 


CINCINNATI,     OHIO 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AdjaHters.    Cord. 

[ncandes.  EL  Li.  >Iani(>.  Co. 
AdJUMiera,   Inc.  Lamp*. 

Inc.  El.  Lt.   Manipulator  Co. 
Anchorm   (Tel.  &  Tel.) 

Matthews  A  Brc.  \V.  N. 
Crouse-HlndsCo. 
Annonplaiors. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Siipp'l'  Co. 

Mood  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries  and  Jars. 

BissellCo..Tbe  F. 

Central  Electric  Co. 

Columbus  Storage  Battery  Co. 

Edison  yi-l^.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

wpsco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
BellM.    Bnxzers,   Etc. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt    DresHliiK* 

Dixon  Crucible  Co..  .los. 

Leather  Preserver  Mfg.  Corp. 
Beltlnc 

Leather  Preserver  Mfg.  Corp 
Blow   Pipes. 

Turner  Brass  Works 
Blowers. 

Sturtevant  Co..  B.  F. 
Boiler   Compounds. 

Dearborn  Drue&Chem.  Wks. 
Boilers. 

Allis-Chalmers  Company. 

Bibcock  A  Wilcox  Co. 
Books.    Rlectrlcal. 

Cantwell  Pre^s,  The. 

Elftctrlclan  Publishing  Co. 
Booths.  Telephone. 

Seaman  A  Co..  W.  S. 

Yesbera  Mfg.  Co. 
Brackets. 

Faries  Mfg.  Co. 
BrnMhes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cnlile    Hanicers. 

BlssellCo..  B.  F. 

-We.Htern  Electric  Co. 
Cables  (See  Wires  and  Cables) 
Can  op  lea. 

Faries  Mfg.  Co. 

Carbons.    Points    and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Electric  Appliance  Co. 
Relslnger.  Hugo. 
Speer  Carbuu  Co. 
Wesco  Supply  Co. 
Western  Elec.  Supply  Co, 

Cantlnfirs. 

Faries  Mfg.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 

Chains. 

Jeffrey  Mfg.  Co. 

Chandeliers. 

Faries  Mfg.  Co. 

Clrcnit   Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Ft.  Wayne  Elec.  \Vk>;.  Inc. 
Union  Electric  Mfg.  Co. 
Wesiern  Electric  CompHnv. 
Westlnghouse  El.  A  Mfg.  Co. 
Clusters. 
Faries  Mfg.~Co. 

Coal    and    Ashes    Hand- 
llns:   Mnohlnery. 

Jeffrey  Mfg.  Co. 

Colls  and  Masrnets. 

■  Western  Electric  Co. 


Commatator  Compound 

Egan,  J.  J. 

-McLaughlin  i  Co..  .las. 
McLennan  A  Co.,  K. 

Condensers,  £lectrlc. 

Stanley  Elec.  Mfg.  Co. 

Condnit   and   Condalts. 

American  Circular  Loom  Co. 
American  Conduit  Company- 
Central  Electric  Co. 
Electric  Appliance  Co. 
Sprague  Electric  Co. 
Standard  VltrlHed  Cond.  Co. 
Wesco  Supply  Co. 
Wesiern  Electrical  SupplyCo. 

Contractors    and    Elec- 
tric   Llerht  Plants. 

Allis-Chalmers  Company. 
Bullock  El.  Mfg.  Co. 
Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Wesiinghouse  El.  A  Mfg.  Co. 

Coutrollers,  Crane. 

Amer.  Elec.  Fuse  Co. 

Cord. 

Runzel-Lenz  Elec.  Mfg.  Co. 

Cros9-Arms,     Pins     and 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
M'esco  Supply  Co. 
Western  Electric  Compauy. 
Western  Elec.  SupoIyCo. 

Cnt-Onts  and  Snrltcbes. 

BissellCo-.The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-HLnds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
tt.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Weaco  Supply  Co. 
Western  Electric  Co. 
Wesiern  Elec.  Supplv^<"o. 
Westlnghouse  El.  A  Mfg.  Cd. 

Dynamos  and  Motors. 

AUis-Chalmers  Companv. 
BissellCo.,The  F. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
Craw  ford  svlUe  Electric  Co. 
Crocker-U'neeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  inc.  Arc  Light  Co. 
Gregorj'  Electric  Co. 
Uobart  Elec.  Mfg.  Co. 
Iloitzer-Caboi  Electric  Co 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
.Stanley  Elec.  Mfg.  Co. 
Stow  .Manufacturing  Co. 
Sturtevant  Co..  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Economizers,    Fnel. 
Green  Fuel  Economizer  Co. 

electric    Heatlns  Appl. 

Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Bleotric    RallTf-axs. 

Crocker-Wheeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  p;i.  A  Mfg.  Co. 

Electrical  and  Hcshan- 
Icnl    Rnfclneers. 

Arnold  Elec.  Power  Stafn  Co. 

Badt.  F.  B. 

BaktrA  Co.,  W.  E. 

Bryan.  Wm.  H. 

Butterfleld,  J.  P. 
"  Byllesby  A  Co.,  H.  M. 
3J,General  Engineering  Co., The. 


Hallberg,  J.  H. 

Hornaday,  J.  P.  A  Co. 

Humphrey.  Henry  H. 

Hunt  A  Co.,  Robt.  W. 

Jackson,  U.  C.  A  W.  B. 

Kemp,  R.  W. 

Kohler  Brothers. 

McLaughlin,  James 

Newgard  A  Co..  Henr\\ 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Schwedtman,  Wells. 

Sargent  A  Lundy. 

Schott,  W.  H. 

Squire  Electric  Co. 

Stanley  Klec.  Mfg.  Co. 

Stanton,  LeRoy  W. 

Wllmerding.  C.  H. 
Electrical   Instruments. 
(Recording  and  Testing.) 

Bissell  Co..  The  F. 

Central  Electric  Cu. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Jewell  Electrical  Inst.  Co. 

Jlachado  A  Roller. 

Pignolet.  L.  M. 

Stanley  Elec.  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co 

W'eston  Electrical  Inst.  Co. 

Whitney  Elettl.  Insl.  Co. 
Electro-Platinic   Alacb'y 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevatom-Conveyors. 

Jeffrey  Mfg.  Co. 
b3Q»;iues,  Gas  and  Gaso- 
line. 

Allis-Chalmers  Company. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A'Mach.  Wks. 
Engines,    Steam. 

Allis-Chalmers  Company. 

Sturtevant  Co.;B.  F. 
Fans    and    Fan    Motors, 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  AH. 
Fittings. 

Faries  Mfg.  Co. 
Fixtak>es.  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 
FInMhers. 

Ulssell  Co..  The  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg. Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Fu  rices. 

Sturtevant  Co..  B.  F. 
FuMes  and    Fuse  TVIre. 

Amer.  Elec.  Fuse  Co. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Central  Tel.  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Jlfg.Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-ManvllleCo.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Globes.    Reflectors    and 

Shad  (Ml. 

Fostorla  Incan.  Lamp  Co. 

Ilflllcr  Machine  Co. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phirnlx  Glass  Co. 

Wesco  Supplv  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite    Apeelnltles. 

Dixnn  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphlte  Co. 


Ueatlner     I.E  x  b  a  n  s  t 
Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventllat- 
InsT    Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,   Inc.   Lankps. 

Incandesent    Electric    Light 
Jlanipulator  Co. 

Inspection  &  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insnlatins  Maohlnerr. 

New  England  Kult  Co. 
Insulators  and  Insulat- 
ing Materials. 

Amerlcau    r.-icciiical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Jobns-Manville  Co.,  H.  W. 

Kartaveri  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Jlica  Insulator  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

OkonlleCo..  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co, 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Junction    Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Bissell  Co.,  TheF. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Ll.  Co. 

Gregory  Electric  Co. 

Hi|iwell  Manufacturing  Co 

Manhattan   Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,  incandescent. 

Bissell  Co.,  The  F. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fosioria  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elecl  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  SupplyCo. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps,      Incandescent—* 

Replacers  &  Cleaners. 

Inc.  EL  Lt.  Manipulator  Co. 
Letters,    Metal. 

Haller  Machine  Co. 
LInrbtnlni;    Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

P't.  Wayne  Klec.  Wks.  Inc. 

General  Electric  Co. 

ManhHttan  Elec.  Supply  Co. 

Minnesota  Klectric  <.o. 

Sianlev  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Li  (Tilts.  Show. 

Glogau  A  LO..  n.  M. 
Linemen**   Climbers. 

Klein  A  Sons.  Maihias. 
Maisnet    Wires, 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co..  B.  F. 
MIea. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
Mlnlnic  Appnratnn.TCIee* 

Allis-Chalmers  Company. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 


Western  Electric  Co. 

Wesiinghouse  El.  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 
Nippers  and  Pliers. 

Klein  A  Sons,  Mathias. 
Nozzles. 

Faries  Mfg.  Co. 
Paints. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Force. 
Phosphor    Bronze. 

Phosphor  Bronze Sm.  Co. Ltd. 
PlatiDum,     Wire     and 

!!$heet. 

Baker  A  Company  Inc. 
PoleM   aud   Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Louds  Sons  Co..  H.  M. 

Maltby  Cedar  Co. 

iMorrisou  Lbr.  Co.,  J.  W. 

Mueller  Company.  William. 

Pacific  Coast  Pole  Co. 

Page  A  Hill  Company. 

Pheian,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Yaleniine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Polish    (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Faries  Mfg.  Co. 
PotTer    Transmission 

Machinery. 

Jeffrey  Mfg.  Go. 
Ball   Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rectifiers. 

Elecirical  Appliance  Co. 
Refiners. 

Gt.  West  Smelt.  A  Reflning  Co 
Re-AViuding— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheustnts. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

M'eslern  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Rods,  Coudait. 

Cope,  T.J, 
Safes. 

Sears,  Roebuck  A  Co. 
Schools  and    Colleges. 

Electrical  Engineer  Inst. 

Highland  Park  College 

Slate  Univ.  of  Iowa. 
Second-Kand    Macb*7'. 

Bissell  Co  ,  The  F. 

Cent.  Stat.  Improvement  Co. 

Gregorv  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co, 
Shades,  Lamp. 

Faries  Mfg.  Co. 
Sheet    Brass    «!t    Copper. 

Plume  A  Atwood  Mfg.  Co. 
Slcrns.    Fleetrlo. 

Haller  Machine  Co. 

Silks.  Itisulatin^  &  Braid- 
in  g. 

Sauqnolt  Silk  Mfg.  Co. 
Sockets  &    Receptacles. 

Pas-i  A  Sevmour. 

Yost  Eiec.  Mfg.  Co. 
Solderlnfs    Sticks,    Salts 

and    Paste. 

Allen  Co.,  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speaklnc:    Tnbes. 

Central  Electric  Co. 

Edwards  A  Co. 

Rleciric  Appliance  Co. 

Manbaitan  Elec.  Supply  Co. 

Wesco  Su  pnly  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Spe<'i»ltieA.   Electrleal 

Alfra.   nnd    Oenl^ners. 

Haller  ^lachine  Co. 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Storasre    Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  (3o. 
Gould  Storage  Battery  Co. 

Supplies,    General  Eleo. 

Bissell  Co.,  The  P. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elecfl  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Wesiern  Elect.  Supply  Co. 

STFltcbboards. 

Bissell  Co.,  The  F. 

Crouse-HindsCo. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telepbon* 
Material  and  Sirltcb- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co..  The  F. 
Central  Electric  Co. 
Central  Tel.  A  El.  Co. 
Holtzer-Cabot  EiCC.  Co. 
Internal  ional  Tel.  Mfg.  Co. 
Kellogg  Switcbb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Os. 
Moon  Mfg.  Co.,  The. 
Stromberg-CarlsonTel.  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time   STrltches. 

Bissell  Co  ,  The  F. 

Tools. 

Klein  A  Sons,  Mathias. 
AVestern  Electric  Co. 
Transformers. 

Centra;  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co, 
National  Electric  Co. 
Stanley  Elec.  M  fg  Co. 
Wagner  Electric  Mfg.  (Jo. 
Wesco  Supplv  Co. 
Western  Electric  Co. 
West«rn  Elec.  Supply  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Trucks,  Blectrlo   Car. 

General  Electric  Co. 

WestinghousD  El.  A  Mfg.  Co. 
Tarhlnes,    Steam. 

AUis-Chalmers  Co. 

General  Klectric  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Turbine    Water  'Wheels 

Leffel  ACo.,  Jas. 
Varnishes, 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 
Vulcanised   Fibre. 

Vulcanized  Fibre  Co. 
Whistles.  Flertrie. 

Electrical  Appliance  Co. 
Wl  res     A     Cables— Mag- 
net Wires. 

American  Electrical  Works. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Crescent  Ins.  Wire  A  Cble .  Co, 

Driver-Harris  Wire  (  o. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Indiana  Rub.  A  Ins.  Wire  Co 

India  Rubber  A  Guttapercha 
Insulating  Co. 

Kellog";  Switch.  A  Sup.  Co. 

Manbaitan  Elec.  SupplyCo. 

National  India  Rubber  Co 

New  York  Insulated  WlreCc. 

OknniteCo..The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Go 

Roeblintr's  Sons  Co.,  .1.  A. 

Runzel-Lcnz  Klec.  MTlt    Co. 

Safeiv  Ins.  Wire  A  Cable  Cto. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co 

Wesco  Supplv  Co. 
lEl        ■    ' 


Western  Electric  Company. 
Western  Elec.  Supply  Co. 
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HoLOPHANE  Glass  Co's  Exhibit 

ELECTRICITY    BUILDING,    WORLD'S    FAIR 

ST.  LOUIS,  MO. 


No  one  interested  in  electricitj-,  electric  lighting-,  or  illumination  in  general  who  visits  the  St.  Louis  fair  should  fail  to  visit  the  Holophane 
Glass  Co's  exhibit  of  scientific  glassware,  and  especially  to  see  the  demonstrations  made  in  their  dark  rooms  of  the  merits  of  Holophane  globes 
and  reflectors  for  giving  a  much  higher  illuminating  return  from  artirtcial  lights  than  can  be  obtained  from  any  of  the  ordinary  glass  globes  and 
reflectors  now  so  generally  used. 

The  Holophane  Glass  Co.  claim  that  their  scientific  glassware  gives  a  much  higher  light  return  than  can  be  obtained  from  any  other  glass 
o-lobes  and  reHectors,  and  also  that  an  intelligent  use  of  the  different  globes  and  reflectors  designed  by  them  for  different  light  distribution 
enables  any  architect  or  engineer  to  not  only  get  the  greatest  illuminating  results  frbih  a  given  quantity  of  artificial  light,  but  to  practically  get 
exactly  the  light  distribution  that  is  needed  to  suit  each  case. 

After  careful  tests  made  in  their  own  laboratories,  the  following  electric  lamp  manufacturers  not 
only  thoroughly  endorse  the  scientific  and  practical  merits  of  Holophane  scientific  glassware,  but  intend 
to  make  large  use  of  it  in  conneciion  with  their  lamps: 

General  Electric  Co.  The  Shelby  Electric  Co. 

Bryan-Marsh  Co.  The  Sunbeam  Inc.  Lamp  Co.  of  Canada,  Ltd. 

The  Columbia  Inc.  Lamp  Co.  Independent  Incandescent  Lamp  Co. 

Western  Electric  Co.  The  Warren  Electric  &  Specialty  Co. 

The  Buckeye  Electric  Co.  The  Colonial  Electric  Co. 

The  Fostoria  Inc.  Lamp  Co.  New  York  &  Ohio  Co. 

Brilliant  Electric  Co.,  Etc.,  Etc. 

HOLOPHANE  GLOBES  AND  REFLECTORS  ARE  FOR  SALE  BY  ALL 
HRST -CLASS    ELECTRICAL    DEALERS  IN    THE  UNITED   STATES. 

HOLOPHANE  GLASS  CO. 

15  EAST   32d  ST.,    NEW   YORK 

THE  V.  R.  LANSINCH  CO.,  Western  Distributors,  207-209-21  I  Jackson  Bouievard,  CHICACO. 
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The  S.  K.  C.  Inductor  Alternator 

Ability  to  Start  Up 

Oil  Up 

Shut   Up 

and  occasionally   Clean  Up 

is  all  tliat  is  ici|uired  to  operate  tlie  Inductor  Alternator  as  built  by  llic  Stanley 
I'-lectric  Manufacturinji  Company. 

Does  simplicity  appeal  to  you  ?  You  liavc  it  in  the  Inductor  witli  no  moving 
wires,  ^rushes,  commutator  or  collector  rin^s. 

Do  you  desire  inexpensive  operation  ?  The  Inductor  has  nolhin';  to  renew, 
.uul  tinly  the  bearings  require  attention. 

.-\re  vour  facilities  for  handling  macliinery  limited  ?  The  Inductor  is  not 
difficult  to  install. 

Bulletins  Nos.  123  and  128  tell  all  about  it.     Send  for  them. 

The    Stanley    Electric    Manufacturing   Company 

Pittsfield,   Massachusetts,   U.  S.  A. 

Monitor 
Bashings 


Greatest  efflclency  at  least  cost.  Absolute 
protection  to  wires  drawn  over  conduit 
ends.  Made  of  one  piece  of  sheet  steel 
and  cannot  be  broken.  Enameled  in- 
sulation. No  special  tools  required  to 
attach.  Approved  by  fire  underwriters. 
Write  for  bulletin  1002. 

BOSSERT 

Electric  Construction  Company 

UTiCA, 

N.  Y. 


3t  iiiiiiiiiinintmtiinmtiiniiiniiimiiiiiiiiiiiiiiiiiiimumnmiimitnitiuninimmiii; 

I  ADJUST    YOUR    LIGHT  f 


by  means 

of  our 

Wall,  Desk,  Floor  or 
Ceiling  Adjustable  Fixtures 

TO  ANY  DESIRED  POSITION  INSTANTLY. 

Many  shapes  and  styles — plain  and  ornamental — for  shop, 
factor)',  store,  office,  residence — in  fact,  wherever  the  incan- 
descent lamp  is  used. 

Catalog  mailed  upon  request. 


9IES      IS/II 

I  DECATUR,     ILL.  I 


KESTER 

SELF  FLUXINQ  SOLDER 

A  Tube  o(  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-liBOR-TIME-MONEV. 


IJJUIJ 


ACTUAL     Size 
rATCNTKB. 

Send  for  Free  Samples. 

L.  F.  Mahler  Co. ,  R.  100S  Chemical  Bid?., 

St.  Louis,  Mo.,  Qen.  Western  Agent. 

KESTER    ELECTRIC    M'F'G    CO., 

46  N.   UNION   STREET,        CHICAGO,   ILL 


H 


Vncle  Sam,  Printer"  ^g 


vjses  over  500  C.     W.  Motors  in 
the  Government  Printing  Office 


Our  bvjlletln  45  tells  of  this  equipment.      Write  for  it 


(^,P^^^) 


m 


Hlectrotyping  Saw   In  Gorornmcnt  Printing-  Ofli<-e. 

Croclier«Wlhieeler  Commpaiay 

Ma.r\ufa.cturers  of 

Gen.eraLtors  a.nd  Motors 
AMPERE.   N.   J. 

Branch  Offices  in  Sixteen  Princlpcil  Ctlles 


Complete  Lighting  Systems 


DIRECT  AND  ALTERNATING  CURRENTS 


Western  Electric  Company 

CHICAGO  NEW  YORK 

And  Other  Principal  Cities< 

Space  17  Rtectricitv  Building,  Louisiana  Purchase  Exposition 
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THE  remaining  September  issues  of  the  WESTERN 
ELECTRICIAN  will  contain  the  proceedings  of 
the  International  Electrical  Congress  and  the  many  other 
important  conventions  which  will  be  held  within  the  next 
three  weeks. 

Advertisers  wHl  find  these  issues  of  the  greatest  value 
for  placing  the  merits  of  their  product  before  the  buyers  of 
the  world.  Send  copy  for  an  attractive  announcement 
TODAY. 

Western  Electrician 

510  Marquette  Building:,  Chicago 
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Edgewise  Wound  Enclosed  Arc  Lamps 

FOR     llO-VOLT     DIRECT    CURRENT     SERVICE 

Embody  the  latest  features 
of  Arc   Lamp   manufacture. 

INDESTRUCTIBLE. 

PERFECT  REGULATION. 

PERMANENT  ADJUSTMENT. 

COMPOSED  OF  FEW  PARTS. 

SIMPLICITY  AND  RIGIDITY  OF  CONNECTIONS. 

Write  for  further  information. 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


Chicago  Office:  Monadnock  Blocl<. 


Sales  Offices  In  All  Large  Cities. 
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PRISMO  ZENITH 


l_AM 


Two  watts  per  candlepower. 

Two  sizes— 25  and  55  candlepower. 

Prismo  Zenith  Lamps  (  Chicago, 

■  San  Francisco, 
carried  in  stock.        I  Warren. 

ELECTRIC  APPLIANCE  CCMPANY 

ELECTRICAL  SUPPLIES 
CHICAGO       AND       SAN    FRANCISCO 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

are  today  more  largely  used  than 

ther  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDJSON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeoeral  Electric  Company,  Harrison,  N.  J. 


BEST  IN  THE  WORLD 

"Write  for  full  particulars 

RiynoldsElec.FlashirHfg.ee.  j 

221  FUth  Ave.,  Chicago. 


BEARD5LEE  CHANDELIER  MFG  CO. '^...^^^^ 

GAS  &  ELECTRIC   FIXTURES -<>«  the  TRADE. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Gronnds,  etc. 

BELIABLE.        ACCDBATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortltndt  St,  NEW  YOEK.  N.  Y. 


ElectricHeatiagApparatus  | 

BEND  rOR  eS^PAttE  CATALOQUK. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO.,     | 
Cambrldgeport,  Mass. 


SPARKING 


Reduce*  the   vforking    capacity   of    a 
motor  Of  dynamo,  ynfeara  out  the  com- 
mutator, waste*  power  and  may  caume 
afire.   Ml  thia  may  be  avoided  If  you  uae 

S^  The  onlvartlcle  that  will  PREVENT 

\m  SPARKING.   WIU  keep  the  (ommu- 

tator    In  EOOd  condition  and  PRE- 
VENT CUTTING. 

Absslutely  WIU  Not  Gam    The    Brashes. 


EO  Cents  per  Stick.  $6.00  per  Dozen. 

SEND  ^•0/^  PREB  SAMPLE  STICK. 

For  sale  Dy  all  supply  houses,  or 


It  win  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
•Iter. 


K.  McLENNA<i   it,  CO.,  Sole  Mlrs..  Room  411  \-«"- 


"Mn  .  130  Deirborn  St.,  CHICAGO 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAGO 


INSULATION  That  Is 

Micanite,  Linotape,  M.  1.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


Wocrrerv 


Alternator 


Us  not  the  OLD-FASHIONED  kind 
that  revolves  a  bundle  of  copper 
wire  and  a  mysterious  set  of  copper 
rings  one  or  two  thousand  revolu- 
tions a  minule  — takes  brushes  and 
inticate  apparatus  to  collect  t)ie 
current  and  gel  it  out  on  the  circuit 
w.res. 


WE  GUARANTEE 
WHAT  WE  SELL 

AND 

SELL   WHAT  WE 
GUARANTEE 

"JlbENl^lcM'c.B. 

SftJiduaky,  O. 


MICA 
BOND 


Kotlce  how  our  competltorB  try  gT=i''nally  'n 
rwl""  Cut  Mica  prices — same  thlog  would  ocour 
in  mnnuf"ctur<M3  mica  if  we  were  not  th ) 
leaders. 


CHICACO  MICA   CO 


"PERFECTORS" 


VALPARAISO,  IND. 


TESTIIMG    WATTMETER 

ACCURATE  TESTS 

in  a  few  minutes^  aoywhercr  by  oae  man  alooe  without  regulation  of 
VOLTAGE,  LOAD  OR  FREQUENCY 

STANLEY  INSTRUMENT  CO. 

GREAT  BARRINCTON,   MASS. 


DIRECT  CURRENT 

MOTORS 


THE  ADAPTATION 

of  our  motors  to  mechan- 
ical   drive    is    practically 
universal,  and  their  serv- 
ice is  unequaled. 
Write   for  Bulletin  No.  21R14. 


SPRAGUE 

ELECTRIC     COnPANY 


Qeneral  Offlcej: 
527  West  34tb  Street,  New  York. 


Chicago  Office:  PIsher  Building. 
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fRANK  N.  PHItLIPS.  Prebidcnt. 

C.    H.  WAQCNSetL,    TRCAMUnCH. 


EUaCNE  F.  PHILLIPS. 
General  Manaqcr. 


E.  ftOWLAND  PHILLIPS,  ViCE-PPII*. 
C.  P.  ftCHiriaroN,  Jr..  Sec 


AMERICAN  ELECTRICAL  WORKS, 

■  ■      •     •  PKOVIDBSCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  yoEK  Stoke,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Stoke,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  ANB  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    DATCMTQ 
u.  s.  &  FOREIGN  rH  I  lIi  I  0 

FOr£e  bain,  1662-3  Monadnock  BIk.,  CHICAGO 


^  ■  ■  MECHANIGAI, 

Engineering  if 

Complete  and  abort  courses,  Thorouehly  equipped 
englneeilng  ehopB.  Sbop  work  frora  the  be- 
ginning. Short  courses  la  Steam  and  Electrical 
Engloetrlnp.  ExpenasB  low.  Accommodatfons  the 
best  School  all  year.  Sluaeota  may  enter  any  time. 
CorreBpondPnce  Pteim  and  electrical  c^arspe.  Send 
Jor  catalogue.  Mention  course  In  which  Interested. 
HIGHLAND  PARK  COLLEGE,      OES  MOINES,  IQWA. 


YOST  SPECIALTIES. 

Sockets,  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjustersm 

Catalogue  for 
the  asking, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


Piilsbury  Alternating 
Current  Ceiling  Fans 

MANUFACTUREO    BY 

CENTURY  ElECTRIG  CO.,  St.  Louis,  Mo 


DO  YOU  BURY  MONEY? 

WHY  NOT  EARN  THE  INTEREST? 

Burying  Dead  Men  is  like  Burying  Money 

WHEN 

STOMBAUCH   GUY    ANCHORS 

ARE  SO  MUCH  MORE   INEXPENSIVE  AND  00  THE  WORK  BETTER. 


SIMPLY    SCREW    THEM    IN-THAT'S    ALL. 


IV.  N.  MATTHEWS  &  BRO. 

Olairlbutera 
603  OARLETON  BUILDING 


ST.  LOUIS 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlnious  baking  at  180"  F. 
ilil  not  maite  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


IVI. 


FOR  EVERY  ELECTRICAL  SERVICE. 
B.  A.I^S-rilM  &    c 


CHICAGO   REPRESENTATIVE. 

THB  SAFETY  OTSUIiATED  WIRE  &  CABLE  CO., 

WORKS:  *>yonne,  N.J.  114-116  LIBERTY  STREET,  H.  Y. 


fj^nti-CuttmjComvoOTO^ 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

\14  Years'  Use  on  Street  B>.,  Light  and  Powsr  Cbmmutatoi  s 
Has  Proven  its  Worfli.    WE  GUARANTEE  RESULTS. 
'Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES, 

JAS.  McLaughlin  &  cc,  \\^v.vi.f\ 

586  Fulton  Street,  -  -  Chicago,  III. 


Crimshaw 


Raven  White  Core 


Raven  Black  Core 


ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.     We  also  manufacture  Crimshaw  and  Competition  1  apesand  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


riAIN  OFFICE : 
114.  lie  &  118  Liberty  St.,  New  York. 


BRANCHES:  ]  .p^ijl'sptam"  ^  5t. 


BOSTON : 
•»  Otto  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANOARO 


"0.  K."  leatherprool  Wire. 

Slot  -  Burning  leatherprool 

and  Ideal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


Hobart  Motors 

have  the  best'bearing  and 
simplest  brush  holder 
found  on  any  motor.  The 
rest  of  the  machine  is 
built  to  correspond. 

The  Hobart  Electric  Mfg.  Co. 

TROY,    OHIO 
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W^AXTED,  FOR  SAXE    and 

similar  WANT  C01,rJIX  adierlise- 
Tnents  {jo  -words  or  less),  $s -jo  an 
insertion;  additional  -words  jc  each. 
POSITION  WANTED  advertise- 
ments ijo  zuords  or  less),  '$f.oo  an  in- 
sertion; additional  words  2c  each. 

POSITION  WANTED. 

B\  \ouD.;  man  its  ••uperiiiteniiint  of  eloclrir 
light  plunl  or  muniiipjil  li^ht  :iDd  ualcr  plant. 
Ten  \earN'  practical  exi"crlen<'c  and  iprlinioul 
edncailon.  Can  handle  engineering:  ami  l'ii-,i- 
nefis  ends.  Would  consider  electric  railway  or 
saleman's  nosltioDE.  Address  BOX  300,  care  of 
Western  Klectrlclan,  510  Manpteac  Btillding, 
Chicago, 


POSITION  WANTED. 

AS  nianaper.  superintendent  or  electrical 
engineer  of  light  or  po"  er  plunt ;  or  would  con- 
sider other  positions  in  the  electrical  line  whure 
a  man  of  trust  and  ability  Is  needed.  Kleven 
vears' experience.  A'ery  bestiefeiences.  'rhlriy- 
four  years  old.  Address  UOX  393,  care  Western 
Electrician,  510  Marquette  lUdg^.,  Chicago. 

POSITION  WANTED. 

As  superlntencfenl,  electriiian  or  enLrinecr,  In 
electric  light  or  water-works  plant;  have  had 
16  years"  experience  with  dynamos,  motors,  arc 
lamps,  meters.  Inside  wiring  and  construction 
work;  have  had  20  years  with  boilers,  engines 
and  water-works  machinery.  Will  guarantee 
results.  Address  BOX  394,  care  Western  Elec- 
trician. 510  Mar-iuette  Hldg.,  Chicago. 


POSITION  WANTED. 

Chiet  engineer  now  In  charge  oi'  a  large 
power,  light,  ice  and  refrigerating  plant,  desires 
change  of  position,  in  years*  experience,  "ecb- 
nical  education,  fully  lamllliir  with  compouDil 
condensing  eniiincs.  1>.  C.  and  A.  r.  3-pliase 
generators  and  refrltjerating  macijiuerv.  Ad- 
dress BOX  395.  card  Western  Kleclrician.  510 
Marquette  Itldg..  Chicago. 


MACHINERY  FOR  SALE  BY  THE 
CITY  OF  ELY,  MINNESOTA. 

1— Steel  Smokestack,  hfight  80  ft.,  diameter  4  fi. 
■2—16  ft.  X  60  in.  Dacey  Boilers.  46-4  In.  tubes. 
1-  Buckeye  automatic  en  t-oir  high  speed  Engine, 

size  l&xlC  In.,  68  In.  lly-wheel.  21  In.  face. 
1— Erie  Ball  automat icciil-oiT  highspeedEnglue. 

size  12x13  In.,  64  In.  lly-wheel.  13  Id.  face. 
l—ErieBallautomaticcut-olThlgii  Rjieed  Engine, 

size  9.\:12  in.,  54  In.  tly-wheel,  13  in.  face. 
1— General  Electric  Co.  120  K.  W.  Alt.  Current 

Generator.  1,040  to  1.150  voUs,16,O00alt., ring 

oilers,  sliding  base. 
2— Westinghouse.  60  K.W.  Alt.  Current  Genera- 
tors.1.040  to  1.150  volts.l  6, 000  alt.. ringollers. 

sliding  base. 

These  three  machines  are  equipped  with  Ex- 
citers mounted  on  sliding  bases;  marble  awitch- 
board,  size  9x6  ft.,  mounted  with  3  three-way 
knife  switches;  3  Exciter  Switches:  6  Rheostats; 
3  Volt-meters;  3  Ampere  Meters;  3  Pilot  'I'rans- 
formers;  I  elght-pnint  Ground  Detector  and  3 
sets  of  Wurts  Lightnint:  Arresters. 
1—35  Light  Brush  Series  Arc  Machine  \\  ith  Reg- 
ulator, Ampere  Jleter  and  25  9.9  Series  Open 

Aro  Lamps. 
1— Endless  Leather  Belt— 30  feet  long— double, 

two-ply.  16  Inches  wide. 
1— Endless  Leather  Dynamo  Belt  28  feet  long, 

double,  12  Inches  wide,  two-ply,  good  as  new. 
1— Endless  Leather  Dynamo  Belt  20  feet  lontr, 

double,  12  Inches  wide,  two-ply,  good  as  new. 
l_Boiler  Breeching  lor  three  boilers,  breeching 

is  60  feet  long  with  elbow  In  center,  size  of 

breeching  3  feet  by  6  feet. 

This  machinery  Is  all  in  running  order  and 
ran  be  seen  at  the  old  light  and  water  plant  at 
Ely.  Minn. 

The  city  has  also  for  sale  one  Hutson  Chem  ical 
Engine,  manufactured  by  the  Marinette  Iron 
Works,  at  Chlcaeo.  111.  Same  may  be  seen  at 
the  City  Fire  Hall. 

Any  information  desired  will  be  furnished  by 
the  underBlgned. 

L.  J.  WHITE,  City  Clerk. 


WARNING^ 

Tilt  trade  is  warned  against  selling  nr 
using  bushings  wliicli  infringe  upon  nnr 
Letters  Patent  Nu.()87,8l 2,  dated  Decem- 
ber 3, 1901 .  We  have  brought  suit  against 
the  Chasc-Shawmut  Company  under  said 
Letters  Patent,  and  shall  enforce  our 
rights,  against  those  who  use,  and  those 
who  sell  infringing  bushin;rs. 

Tlie  Bossert  Electric  Conttruction  Co,, 

UTICA  iN.  Y. 
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WE    BUILD    THEM 

Send  for  illustrated 
Bulletin  20  \V,  on 
high-grade  Panels, 
Boxes   and    Co\'ers. 

The  F.  Bissell  Comp^vn  y 

MANUFACTURER6    AND   JOBBERS    OF 

ELECTRICAL  GOODS 

226-228-230   HURON    STREET 

Toledo,  0. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAt  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  Qeneral  Electric  3-pha9e. 

1-120     •■  •• 

1-75        *'       WeBtlnghouse  2-phaBe, 

250-VOLT  GENERATORS. 

I-2S0  K.  W.  Western  Electric  M.  P. 
1-200     "      Eddy  M.  P. 

125-VOLT  GENERATORS. 

I-12S  K.  W.  Western  Electric  M.  P. 


C?' 
3 


Immediate  shipment. 


ELECTRlcXr 

5*62 5.CLINT0N  ST. CHICAGO 


"Practical  and  to  the  Point" 

IS  ALL  THAT  NEED  BE  SAID  OF 

THETELEPHONE  HAND-BOOK 

liy  llEiiBEitT  Laws  \Vebb. 

160    PageK,    133    Illustrations, 

Cloth,    Price     $1.00. 

The  book  for  those  Interested  In  telephony. 

ELECTRICIAN   PUBLISHINB   CO., 

510  Marquette  BIdg., 
CHICAGO. 


tj^BT  JJ.CGAN'S      W/r\ 

=  1  ^H  'Mm '  coMmrATOR  ^m   | 


J.  J.  EGAN'S  "ACME"  COMMUTATOR   COMPOUND 

absolulely  Dreventa  .parking  or  cutting.  One  atlckof 
"Acme"  la  equal  to  one  gaUon  of  oU  for  lubricating 
commutators.    Free  Sample.    AGENTS  WANTED. 

60c  Der  Stick.        I5.0O  per  doz.  l^ 

J.  J.IEEin  S.lcMI:.,  317  Aultin  Ave., Tel.  Polk,  1779 ChluK 


One42-ln.  x  15  ft.  9-in.,  250  H.  P.  Worthlngton  Water  Tube. 
One  60-tn.  x  16  ft..  .John  Mobr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  .~j4-in,  x  16  ft.,  Devlne  Tubular  Boiler. 

EIMOIIMES. 

One  600  H.  P..  21  x  36  x  30,  ^^■liliams  Tandc-m  llori/oiilal  Compound,  14tt  K.  V.  M. 
Two  BOO  H.  P.,  20  X  30  X  24.  Porter-Allen  Tandem  Conipouuil,  200  R.  P.  M. 
One  250  II.  P..  12  X  24  X  18  Williams  Tandem  Comroucd.  2501!.  P.  JI. 
Two  100  11.  P..  13  X  12,  Dick  A  Church.  High  Speed  Automatic. 

PARTIAL    LIST   ONLY. 

Send  for  lateslCatalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


4'f 


®raIiF 


•  Jiark 


<8> 

®t|ts  ©rabp-ilark  ^untrnttta  quality. 

Elf(  Tj^art  Mfg.  (Ha.,  f  artfori.  (Ham. 

Nmu  fork  Inaton  ((Iljtragn  ®nrnntn,  ©nL 


1 

-OFFICE  OF^ 

Town   Clerk 

i  J.  BSBSK 

A.  R.  KADFMAN.    ClMK 

F.  V*H  NOTB,    ITTT. 

Suramitville  Ind.. 


.  oHn.iii..T...i>    .nJ.J-ltnr     ^r? 190^ 


Ucf'^-^    ^'  M-<^y   c^jajso-^'t^^.*^^ 


X 


X     Z^  tOT^J^ 


.^-v<<U    ,<^V,^-*-C    to^oJ!     jJtc.^^'^J    /^—   ^ 


v^<-^V. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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ARNOLD  ELECTRIC] 
POWER  STATION  Co.! 

Encineers,  Constructors  for  Complete 

Electric  Plants,     Results  Guaranteed. 

SriTE  1539,  MARQUETTE  BLIXi..    CHICAliO, 

NEW  YORK  OFFlCt;  711  TRANSIT   BLUG. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEEBS 

'   Design,  Construct  and  Operate  Elallwaj,  Light, 

Power  and  Hydraulic  Plant*. 

Examinations  and  Reports. 

I  New  York  Life  Building,      -     CHIOAQO,  ILL.  | 


Robert  W.  Hunt  &  Co, 

ENGINEERS 
1121  The  Rookery, 
Chicago. 

MonoQgahela  Bank  Bldg..  Pittsburg, 
Norfolk  House,  Cannon  St.,  London. 


66  Broadway, 
New  York. 


KEMP,  R.   W. 

ConsiiUing  and  Contracting  Telephone 
Engineer. 
FlaoBand  SpeelQcatloQ  for  complete  plants. 
Old  planti  overhauled  and  placed  on  paying 
basis.  Territory,  KaoeaB,  Uklaboma  and 
InalAU  Terrilory. 
Wellington,        -        -         -■       Kansas. 


HORNADAY,  J.P.  &  Co. 

SUITE  IIO8  TRACTION   BUILDING 

CINCINNATI.  O. 

WATERWORKS.    ELECTRIC  RAILWAY.    LIGHT, 

TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


KOHLER    BROS., 

I  Contratftiog    Electrical    Engineers,  | 

Lighting  Power  Railways, 

i8o4-i8o6-i8o8-i8io-i8m  Fisher  BQildiiii;, 

CHICAGO. 


fMcLAUGHLINJAMESj 

CONSULTING 
ARC  LIGHTING  EXPERT, 
PRACTICAL  ELECTRICAL  AND  ME- 
CHANICAL ENGINEER, 

i?  RivF.R  St.,  -  CHir.i,(,(i,  h.L.fS 


RUEBEL  •  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  and 
ELECTRICAL  ENQINBEES, 

Suite   801  Chemical  Building, 
ST.  LOUIS,  U.  8.  A, 


SARGENT  &  LUNDYJ 

ENGINEERS, 

RAILWAY  EXCHANGE, 
Cor.  Jackson  and  Michican  Boulevards, 
.      CHICAGO. 
Frederick  Sargent.  A.  D.  Lundv. 


I  Long  DiBtacco  Phone  Central  zaS. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTEACTOE. 
Spboialties— Central  Station  HeatlngPlanta, 
I  Water  Works  Steam  Plants,  mectrlo  Light, 
I  Qaa  and  Street  Railway  Plants. 

1  122051   MARQtmTTB  BUILDING,     CHICAGO. 


STANTON,   LE   ROY 

Consulting  Telephone  Engineer 
Plans.  Specifleations  and  Supervision  of 
Installation  of  Complete  Telephone  Plants 
Special  Reports  on  Telephone 
Properties  and  Apparatus 
411  Elr-ctriral  IJld-,      Cleveland,  Ohio 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON.  M.  E. 

MCMBERB 

AMCniCJIN  INSTITUTE  SP  KLteTRieAi.  KNGINCERB 

AMERICAN  ■••tETY    OF    MECHANICAL    ENGINEERS 

AMERICAN  aOCIETT  OF   CIViL   ENGINCERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


STCRLina    SPECIAL 


DO  YOU? 


BUy     LAMPS-OR^BUY      CANDLE      POWER 

ifi     '^^      (THIS  LAMP)      ^^^     .- 


THE  STEMUNGCLeCTRICAL  MANUFACTURING  CO. 

nCUl  TOM.   N.  T.  WARRKN.  O.  CMICAQO.  ILL. 


REOUkAR      TYPE 


Our  fiystem  of  irnlalng  bv  mall  haa  helped  thons- 
anda  held  down  In  poor  podtions  w  risa  U>  belter 
salatfes  and  sltuaiiooa.  Your  chaoca  to  rise  Is  j'lut 
m  Rood  as  othtra.  Write  for  our  free  Ulostrawd 
book.  "Cua  1  Become  An  Electrical  Engineer!" 
We  leach  by  mail,  Electrical  EcgineenDe,  Me- 
chanical EnirlreeriDfr,  Steam  Engineeritig,  Mechan- 
ical Drawing,  Electric  Liehting,  Electric  Railwaji. 
ELECTRICAL  ENGINEER  INSTITUTE.  Dept. 
K  240  West  SM  SL,  New  Yprk. 


A  PRACTICAL  BOOK 

FOR  PRACTICAL   MEN 

"MODERN  WIRING  DIAGRAMS  AND  DESCRIPTIONS 
FOR  ELECTRICAL  WORKERS." 

By  Henry  C.  Horsimann  and  Victor  H.  Tousley.    160 
pages,  over  200  illustrations.     Full  leather  binding, 
rea  edges.    Pocket  size  4  x  6.     Price,  net,  $150. 
A  work  that  not  only  tells  you  how  to  do  it,  but  shows  you. 

'T'HIS  BOOK  tells  how  to  wire  for  call  and  alarm  bells.  For  burjrlar 
A  and  fli-e  alarm.  How  to  run  bells  from  dynamo  current.  How  to 
install  and  manaRe  batteries.  How  to  test  batteries.  How  to  teat  cir- 
cuits. How  to  wire  for  ehunciators;  for  telegraph  and  g&s  lighting. 
Ic  tellB  how  to  locate  "trouble  "and  "  ring  out"  circuite.  It  tells  about 
meters  aod  transformers  It  contains  :tO  diagrams  of  electric  Uerhilng 
circuits  alone.  It  explains  dynamos  and  motors;  alternating  and  di- 
rect current.  It  gives  10  diagrams  of  ground  detectors  alone.  Itglves 
"Compensator"  and  Storage  Battery  Installation.  It  gives  simple  and 
explicit  explanations  of  the  "Wheatstone  Bridge  "  and  itn  uses  as  well 
as  volt-mef,er  and  other  testing.  It  gives  a  new  and  simple  wiring  table, 
covering  all  voltages  and  all  losses  or  distances,  etc.,  etc. 

SENT  PREPAID  ON  RECEIPT  OF  PRICE 


ELECTRICIAN    PUBLISHING    CO. 

510    Marquette  Building,  Chicago 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.   J. 


-AGENCIES    ANB    BRANCHEt- 


Niw  Vtrk  Chicago  Cleveland  Sin  Francisco  rhlladelphii  Atluti 


CENTRAL  STATION  HEATING 


We  arc  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,  Separators   and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


American  District  Steam  Company 

Mentidn  Western   Electrician.  L  OCKPORT,  N.Y.  CmICAGO,IlL. 
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BOILER  WATERS  CORRECTED 

to   remove  and   prevent  scale  and  to  stop  corrosion.     DEARBORN  TREATMENT  does  the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


l^KNI 


OHEIVIICAI.    AA/ORVCS. 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


OG^^fS, 


•  •-osiaen-fc  Telephone:  Harrison  3930  and  3B3I. 


Each  engine  is  fully  tested  before 
it  leaves  our  factory  to  its  full  in- 
dicated horsepower.  Its  simplicity 
of  construction  and  perfection  of 
mechanical  principles  have  been 
amply  demonstrated  during  the 
past  23  years.  Olds  engines  are 
standard  the  world_over. 


Stationary  Engines 
Portable  Engines 


.     2  to  100  H.  P. 
-     8  to    18  H      P. 


Cas  and 

Gasoline 
Engines 


We    will    send  full  information  and 
new  illustrated  catalog  upon  request 

Olds  Gasoline  Engine  Works 

252  River  Street,     -      Lansing,  Mich. 


R EG. TRADE  MAF?KS     JhE  PHOSPHOR  BRONZ E  SMELTING CO.QMITED, 

2200  WASHINGTON  AVE.,PHiLADELPHIA. 

)     "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS,WIRE,RODS,  SHEETS, ETC. 

—  DELTA   METAL 

/cl-?\  CASTINGS,  STAMPINGS  and  FORCINGS 

ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  0\SOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

II  will  produce  as  good  a  com- 
mercial Ight  ai  tbat  of  an  auto- 
matic steam  englue,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Eellable 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

CHICAQO  HBianrs,  ill. 

AOENCIES : 

Keystone  Engineering  Co.,  Farmer's  Ba^k  Bidg.^  Pittsburg,  Pa. 

Strong,  Carlisle  A  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co.,  149  Broadway.  N.  Y, 

C.  H.  Seidenglanz.,  52  Wtiea  Bldg.,  Indianapolis,  Ind. 


Dixon's  Makes  the  tightest  joints  that 

f^  t«s*-r»V\5**»    'Pi'T^tf^  remain   free    from  rust  and 

'-^~»l^»lie    ripe  come  apart  easily  at  any  time. 

Joint    Compound       write  for  Booklet  J25Dand  a  sample. 

JOSEPH  DIXON  CRUCIBLE  CO.,  JERSEY   CITY.  N.  J, 


JEFFREY 


er    Trdnsmission,    Screening,    Crushing    Dredging, 
Coal    Cutting.    Hauling    and    Washing    Machinery. 


OUR  CATAt.iiilDU.S  ARE  YOUKS   FOR  THE  ASKING. 
TheJEFFREY  M  AN  U  FACTU  R  1  N  G  CO..  ColumbuS,  O.,  U. 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Rememjjer  these  rods  tiave  oo  lost 
moEion. 

These  Couplings  are  of  Steel  and 
are  made  in  the  best  possible  maaoer. 


Write  for  list  of  persons  using  inese 
rods— 26,ooo8old  since  May  tgo2.  Made 
in  3  ft'.>aDd  4  It.  lengths. 

Price.  3  It.  75  cents,  4  (t.SsceDtB. 

Patented  February  34, 1903, 


T.    J.     001 


3244  North   Fifto«nth  Stroat 


PHILADCLPNIB,  PA. 


THETELEPHONE  HAND-BOOK 

BT 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 


PUBLISHED  BT 


THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  ilarquette  Building,  Chicago. 


I  FIBRE-GRAPHITE 
COMMUTATOR,  k 
BRUSH       I) 


^^«*mAmniimfl 


i  There's  No  Friction 

with  the  Fib  rc-G  rap  bite  Commatator  Bnuh. 
Being  90  per  cent,  pure  graphite,  It  InBnreklow 
reilitanccf  no  iparking  under  ■  varying  load, and 
longer  wear.  TLere  li  do  greasing  required. 
The  Fibre-Graphite  ]•  therefore  the  moit  cco<= 
ttomic  brush  on  the  market.    Send  for  price  Uit. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SISS  Wakefield  St.,  Gernianlown,  PHIUDELPHU. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so.       ....... 


c"r'a%"e  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    ■    St.  Marys,  Pa. 


SAMSON  TURBINE 

Tlie  illustration  shows  the  large  NIAGARA  design,  HORIZONTAL  SHAFT  TURBINES  recently  installed  by 
us  for  the  TELLURIDE  POWER  TRANSMISSION  CO.,  power  station,  Logan, Utah.  Tests  conducted  by  com- 
petent engineers  developed  as  follows: 


HeaU 
311.D  ft 
•309.7     " 
308. !» 


Oateage 

1-a 
3-4 

Full 


^peed 
400  r.  p.  ui. 
400      •      ■• 
400 


HP 
1038 
1560 
1«77 


Generator  Efllclency 
.053  per  cent 
.965     •■ 
.967 


Turbine  EfHclency 
.738    per  cent 
.8359     " 
.8057 


These  results  have  never  been  equaled  by  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally 
HIGH  HEADS..  The  test  was  made  AFTBR  TURBINES  \VEKE  INSTALLED,  direct  coupled  to  Generators. 
Francis'  weirs  and  formulffi  for  dischar£;e  were  used    The  original  test  reports  on  file  at  our  offices.    These  turbines 

,1  are  all  fitted  with  our  SAMSON  BALANCED  GATES.         Note  especially  the  UNIFORM   SPEED  at  ALL 

-)j  GATEAGES. 


THE    JAMES    LEPFEL    &    CO., 


Springfield,  Ohio,  U.  S.  A. 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  07  th« 

A.-r-rix    f-l.e:x:ibl.e:  -ru>Bi 


\A/II 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Glenwood  Works, 

Sales  OfTlce,  m„^^^  ^b  b.^- w  — ^^^         b.  ■       m.^ 

IBCortlandtSt..  NewYork.  Y^^  NITERS,      N-    Y. 

(10925) 


a«s.^H:,^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 


•••■•■■•■■■■•■■■■■■>■■■■■>:    I 


► 


■■■■■■■■■■■■■■■■■■■■■■■■•*•• 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

,Made  In  any  desired  capmclty. 

Sample  parts  and  quotations  on  request. 

INTERNATIONAL 
TELEPHONE  MANCFACTCRINfi  CO. 

CHICAGO,  U.  S.  A. 


TELEPHONE 
PRINCIPLES  AND   PRACTICE 

A  NEW  BOOK  IN  TELEPHONY 

By 
CEORCE  WALKER  WILDER,  PH.  D. 

Professor  in  Telephony  In  tbe  Armour 
Institute  of  Technology 

Complete    and   up-to-date,    written   by    a    practical    man.       All    about    modern 
telephone  apparatus,  their  principles  and  use  : 

I.  Fundamental  IdeaLS 

II.  Telephone  Apparatus 

III.  Svstems  of   Communication 

IV.  Construction   and  Equipment 
IN  32  CHAPTERS,  4S0  PAGES,  376  ILLUSTRATIONS. 

Send  Postal  Money  Order  to 

THE  CANTWELL  PRESS     ■ 


PRICE  S2.00  POSTPAID. 


Madison,  Wis. 


ELECTRICAL  BOOKS 


Make  your  book  purchases  from  the  only  large  stock  of  electrical  books  carried  in 
West.     Prompt  shipments  guaranteed,     if  you  do  not  find  what  you  want  in  the 
following  list,  write  for  complete  and  up=to-date  book  catalogue. 


the 


Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  Book,  cloth  binding. . .  1.00 

Badt's  Incandescent  Wiring  Hand  Book,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth  binding. . .  1.00 

Dobb's  The  Inspector  and  Trouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins'   Catechism  of  Electricity,   leather  binding 2.00 

Practical  Electricity,  leather  binding 2.00 

Thompson's  Polyphase  Electric  Currents,  cloth  binding. . .  3.50 

Varley's  Electro-Magnet,  cloth  binding  1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

Raskins'  Electricity  Made  Simple,  cloth  binding 1.00 

Haskins'  Transformer,  cloth  binding .1.25 

Houston's  2-volume  Electrical  Dictionary,  half  leather,  very 

cheap,  half  price  6.00 

Watson's  Electrician's  Handy  Book,   cloth  binding 2.50 

TreTert's  Armature  and  Magnet  Winding,  cloth  binding. . .  1.50 
Trevert's  How  to  Build  Dynamo   Electric     Machinery,  cloth 

binding    2.50 

Trevert's  Experimental  Electricity,   cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Trevert's  Electric  Railway  Engineering,  cloth  binding 2.00 

Allsop's  Bell  Construction,  cloth  binding 1.25 


Price. 
Trevert's  Electrical  Measurements  for  Amateurs,  cloth  bind- 

hig   ?1.00 

Allsop's  Telephones,   Their  Construction   and  Pitting,    cloth 

binding 1.25 

Allsop's  Bell   Fitting,   cloth  binding 1.25 

Allsop's  Induction  Coils,  cloth   binding 1.25 

Bell's   Electric  Power  Transmission,   cloth   binding 3.00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding 2.i50 

Cushing's  Standard  Wiring  for  Electric  Light  and  Power, 

leather  binding   1.00 

Hanchett's  Modem  Electric  Railway  Motors,  cloth  binding.  2.00 
Houston  &  Kennelly's  Electric  Transmission  of  Intelligence, 

cloth    binding    1.00 

Houston  &  Kennelly's  Electrical  Measurements,  cloth  bind- 
ing     1.00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding l.OO 

Houston  &  Kennelly's  Electric  Arc  Lighting,  cloth  binding.  1.00 

Houston  &  Kennelly's  Electric  Motor,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Street  Railways,  cloth  bind- 
ing      1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electricitv  Made  Easy,  cloth  binding.  1.50 

Merill's  Electric  Light  Specifications,  cloth  binding 1.50 

Wiener's  Dynamo  Electric  Machines,  cloth  binding 3.00 


• 


ANY  OF  THE  ABOVE  BIOKS  SENT  PREPAID  ON  RECEIPT  OF  PRICE. 

ELECTRICIAN    PUBLISHING    CO 

SUITE  510  MARQUETTE  BUILDING,  CHICAGO. 
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"JUST  AS  GOOD  AS 
KELLOGG  APPARATUS" 


cannot  be  bought  outside  our  factories 
for  tfie  same  price  we  ask — for  a  higher 
price  or  for  a  lower  price. 

Our  customers  never  think  Kellogg 
prices  high. 

We  are  quoting  attractive  magneto 
prices.  Write  us  for  quotations  on 
everything  in  the  magneto  line. 

Send  for  our  new  bulletins  Nos.  8  to  J  3, 

Do  not  miss  visiting  the  Kellogg  ex- 
hibit at  the  St.  Louis  Exposition,  Elec- 
tricity Building. 

Kellogg  Switchboard  &  Supply  Co., 

GREEN  AND  CONGRESS  STREETS,  CHICAGO 

Electric  Building.  Cleveland  Keystone  Telephone  Building,  Philadelphia 


BITUMINIZED 
FIBER  CONDUIT 

FOR  UNDERGROUND  CONSTRUCTION 


Combines  the  good  features  of  other  conduits. 
Eliminates  the  bad  featuresexisting  in  many  kinds. 
Has  valuable  features  not  found  in  any  other  ducts. 

Made  in  7-foot  lengths  with  male  and  female  joints,  making 
construction  very  rapid  and  simple, with  consequent  low  cost 

Alignment  is  perfect  and  permanent  without  tedious  care 
and  skill  required  in  la3'ing  of  butt-joint  conduits. 

Users  are  astonished  by  the  ease  and  rapidity  with  which 
cables  can  be  drawn  in,  and  this  without  the  slightest 
scratching  or  injury  to  the  lead  covering  thereof. 

Made  in  sizes  from  l-inch  to  lo-inch  diameter. 

Bends  of  any  radius  and  any  angle. 

Write  us  for  further  information  and  prices,  stating  sizes 
and  quantities  required. 


American  Conduit  Com 

Main  Offices:  IOOS-6  Manhattan  Building,  Ohioago 

other  Offices: 

170  Broadway,  Now  York.  336  Macy  St.,  Los  Angelas 


EUCTRICITY  FOR  ENGINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
BIO  Marquette  Building, ' » oMlO.^O^ 


M.KLEIN    &  SDN 

Send  2c  Btamp  (or  new  catalogae  No.  6  o( 

KLEIN'S     TOOLS 

I      Fo^  £lecl#>/ca/  Worke§>m 
and  LInB  BuUdBrm. 

I    MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago.  IK. 


MOON 

TERMINAL 
HEADS 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

4.3-49  So.  Canal  St.,  Chicago 


THE  BEST  KIHD  OF  INSURANCE 
FOR  TOLL  LINES 


I'    Chapman      l^f 

llOHTNlNGAKBISTER 

tfliPHOW  8:T£L£0RM>H  I.IBE5 


To  be  erected  on  the  most  exposed 
parts  of  the  line.  They  require  no 
attention  after  erecting. 

Minnesota  Electric  Co., 

MINNEAPOLIS,  MINN. 


THE  PLACE  TO  GET  A  HOME 


IS 


MONTANA  WASHINGTON 

IDAHO      o"      OREGON 


THE  WAY 

via 


NORTHERN    PACIFIC 

THE  TIME 
SEPTEMBER   15  to  OCTOBER  15 


VERY  LOW  RATES 

ONE-WAY  COLONIST  TICKETS 


FREE    GOVERNMENT   and    LOW     PRICED    RAILWAY    LANDS 

Good  for  Fruit,  Grain,  Dairying  and  Poultry.     Fine  Summer  and  Winter  Climate 
-=—      -i^      r^  Splendid  Schools  and  Churches -=-:=^ — r^-^-      — ^-^  ,^  ^=r^ 


Regarding  Rates  and  Train  Service  write  to 

A.    M.   CLELAND, 

General  Passenger  Agent,   N.  P.  R. 

ST.  PAUL,   MINN. 


For  Information  and  Maps  write  to 

C.  W.  MOTT, 
General  Emigration  Agent,  N.  P.  R. 

ST.  PAUL,   MINN. 
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Stromberg-Garlson  manufacture  The  Successful  Telephone  Systems 


Main  Exchange,  Kansas  City  Home  Telephone  Co.,  Kansas  City,  Mo. 

Statistics  show  that  the  greatest  number  of  SUCCESSFUL  large  Independent  Telephone  Exchanges  are  those 
using  Stromberg-Carlson  Apparatus.     The  Reason  is  Apparent. 

WE  ARE  ALWAYS  CLAD  TO  MAIL  BULLETINS  AND  SUBMIT  ESTIMATES 

STROMBERG-CARLSON   TELEPHONE   MFG.    CO. 

Cen'l  and  Eastern  Sales  Office:  Rochester,  N.  Y.  Sales  Dept:  Chicago,  III. 


We  Satroduced  successful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet— "  Selective  W." 


CENTRAL 

ENERGY 

^  I* 

MAGNETO 


Impedance  Coll  for  Selectlves.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


CORDS  AND  GABLES 


We  manufacture  Cords  of  all  descriptions 
used  in  conjunction  with  Telephone  and 
Switchboard  work,  also  Cables  for 
Switchboard     and     Interior     Purposes. 

Write  us  for  Prices 

RUNZEL-LENZ  ELECTRIC  MFG.  CC. 

97-101  S.  CLINTON  STREET  CHICAGO 


AutomfBiic    Telephones^ 

Privacy 

Promptness 

Precision 

Pro  fits. 

Automatic  Electric  Co,,         Chicago,  €/.  S.  A, 


IS 
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PRODUCERS^ 

AND 

WHOLESALERS 
OF  WHITE  CEOARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES    ON    SMALL    POLES. 
Writefora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


c.n.AA^aRC 


Vards 

[  KOSS    MICH. 
L'ANSE 
MUNISINO      ■' 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     " 


SUITE    IZ06  TRIBUNE  BLOG.  CHICAGO. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Larg*  Stock  Constantly  on  Hand 


Poles 


************************** 

*  "CTAD"  INCANDESCENT 

*  O  I  «n       LAMPS 


LONa  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

^     MADK     Br    THE    MOST    SKILLED    TVOHKilEN.      3^ 

I  STANDARD  ELECTRICAL  MFG.  t 
I  COMPANY,     :     Niles,  Ohio,  t 


"The  Nation's  pleasure  eround  and 
sanitarium,"— i>(7i-trf  Bennett  BiU. 

THE 

ADIRONDACK 

MOUNTAINS. 


The  lakes  and  streams  in  the 
Adirondack  Mountains  are  full 
of  fish,  the  woods  are  inviting, 
the  air  is  filled  with  health,  and 
the  nights  are  cool  and  restful. 
If  you  visit  this  region  once,  you 
will  go  there  again.  An  answer 
to  almost  any  question  in  regard 
to  the  Adirondacks  will  be  found 
in  No.  20  of  the  "Four-Track 
Series, ""The  Adirondack  Moun- 
tains and  How  to  Reach  Them;" 
issued  by  the 

NEW  YORK   CENTRAL 

A  copy  will  be  mailed  free  on  re- 
ceipt of  a  iwo-cent  stamp,  by  George 
11.  Daniels,  oeneral  Passenger  Ageni, 
Graad  Ceuiral  Siaiiun,  New  York. 


Locations    for   Industries 

Erie  Railroad 

Cfiicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
can  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

lodustrial  Commissiooer,  Erie  Railroad  Company 
21  CortUndt  Street.  New  York 


HENRY  NEWGARD  &  CO. 

ELECTBIML  OONSTBUCTION 

Power  and  Light  Plants.   Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue, 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


MICHIGAN 


irXEDARPOlES 

All  Lengths  ANi>  SIZES 


WESTERN 


POLES 


W.  C.  STERLING  ft  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Pftul  and  Minna* 
apolls.  where  we  loaa  In  forty-eight  hours  from  the  time  we  hkve  your  order. 

PACE  &  HILL  CO.   'S?SN^ETp'o*':irM?N§!' 


CEDAR  POLES  \ 

THE 

Vaieniine'Ctark  Co. 

23«   la   Salle   Street,  OHIGAQO 

rAROSi 
FInoonntng,  mioh.     c     Ormmn  Bmy,  WIm.     i    Hmw  Lonilon,  Wl*. 


ik^iL 


-—- *---'----*""-t 


THE  STATE  UNIVERSITY  OF  IOWA 

SCHOOI.  OF  AFFIXED  SCIENCE,  Iowa  City,  Iowa 
Four  rear  coajBes  of  the  hlgbPBt  grade  in 

K,c,pa.rNCINEERINC 

Sanitary  ^^  Numerous  short  practical  coursea. 
Electrical  ^P  Special  ''ourses  in  technical  cbemlfi' 
Mi^rhnnlml  I  *^'    bacteriology,    etc.      Adequate 

mecnanicai^^  equipment  in  Shops  and  labora^ 
mining  ^«     torlta.    W  aterpower. 

University  environment.    Expenses  low. 

Address  G.  E.  MacLEAN,  President 


(^^Vg^ 


'.644/ 


cMA/fe    ^Jcago 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favarable  Freight  Rates, 
Good  Labor  Conditions, 
Neaitiiful  Communities, 

ON  THE  LINES  OF 

THE  iLUNOiS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  Information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  wldevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chali' 
cars  and  modern  coaches  which  leave  Central 
Station.  I2lh  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Duluih.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  ca's  served  a  la  carte. 
For  tickets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND,GflnMPass.Agt.,Milwaukee,Wls. 


READ  THE 


ELECTRICAL  PAPER. 
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THE  PORTER  CEDAR  CO., 


POLES,  TIES,  POSTS. 

We  want  your  inquiries  aiways 


SAGINAW,    MICH. 


PRODUCERS, 


Did  you  ever  hear  about  our  "Trolley"  Tie?  The  only  cheap  thing 
about  it  is  the  price. 

A  card  will  bring  you  full  information  and  price,  in  any  quantity  and  for 
immediate  shipment. 

Let  us  hear  from  you. 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Micliigan 

Pittsburg  Agents  :    Tipper  &  Patton,  509  Bessemer  BIdg. 


WORMS     gUICK     AND    EASY.       HEEPS    ITS     LUSTER.    HOLDS     QLO    TRADE     AND     MAKES     NEW.    OOES     Nt 
OETERIORATE.    ESTABLISHED    IB  YEARS.  SOLD    BY   AGENTS    A'ND   DEALERS     ALL     0\*ER      T  N  E    WO 

U.S. METAL  POLisnrrwi™^^^^ 

'DLISHES   ALL  METALS.    Bo«-c«c-    Nr  ..  Yon- .  C^.caoo,  Sav  Fra«ci5i:c      295,  E  Wfl  s  hington  St.  iHDln^C  PHLIS 


BRACKETS— X  ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction, 

OVR.    MOTTO    IS: 
Prompt  Shipment       Quality       Satlsfaotlon       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


HAIR  SPRINGS 


?f  OAR  poue? 


■,v-;;-'sr,K  ■Ws;««,\'^ 

mm^M4  ESTABLI5HE 


■tiitaii^'A: 


(ED   1862 

^1     WM.  MUELLER  COMPANY 

I2II-IE-I3  MARQUETTE  BLDG.  CHICAGO. 

EISHT   DISTRIBUTING    YARDS 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Manhattan  Electrical  Snsply  Co. 


NEW  YORK: 
32  Conlandt  St. 


CHICAGO: 
188  Filth  Ave. 


\A/.    D.    RAIIMT. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proofing,  black  paint.  An  elastic  anti-rust  coat- 
ing.   A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  for  "Data  on  Infulating  MaterlaU." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

Ell(hart,  Ind. 


KUHLIWAN  ELECTRIC  CO., 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


MICHIGAN   WHITE 


LARGE  STOCK. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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Westinghouse 

Arc  Lighting  System 


Train  Shed  of  the  St.  Louis  Union  Station.  Lig-hted  by  Westinghouse  Arc  Lamps. 


The  efficient  illumination  of  the  enormous  train  shed  and 
adjoining  yards  of  the  St.  Louis  L'nion  Station,  in  prep- 
aration for  the  World's  Fair  traffic,  was  an  important 
question. — After  the  keenest  competition  the  following 
equipment  was  decided  upon. 


For  the  Train  Shed  and  Express  Buildings 

550  Westinghouse  A.  C.  Multiple  Arc  Lamps 

For  the  Yards 

600  Westinghouse  A.   C.  Series  Arc    Lamps 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

For  full  particulars  address  our  nearest  District  Office 

New  York,  Atlanta.  Dallaft,  Baltimore.  Roaton.  Buffalo.  ChlcaKO.  Cincinnati,  Cleveland,  Detroit,  Los  Angeles.  Minneapolis,  New  Orleans,  Philadelphia,  PIttsbure,    St.  Louis, 

Salt  Lake  City,  5an  Francisco,  Syracuse,  Seattle,  Denver,  Mountain  Electric  Co. 
Canada:    Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario.    Mexico:  0.  &  O.  &  BranlH  Co.,  City  of  Mexico, 
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Form  C  enclosed  arc  lamps   are  first 
made  durable — then  efficient 


The  solid  sheet  copper  case, 
cast-iron  gas  cap  and  suspen- 
sion hood  joined  by  the  centra! 
brass  carbon  tube  form  a 
combination  that  endures  the 
stress  of  long  and  severe  serv- 
ice. There  are  no  penny- 
wise-pound-foolish  economies 
shown'in  these  lamps. 


The  edgewise  contact  feeding 
the  carbon,  the  pivot  sup- 
ported mechanism,  balanced 
flotation  of  armature,  globe 
protecting  gas  cap  and  holders 
are  but  a  few  of  the  elements 
in  the  various  lamps  that 
raise  their  efificiency'above  the 
average. 


We  build  Form  C  arc  lamps  for  any  com- 
mercial circuit  and  in  several  special 
types  for  special  lighting  systems  of  our 
own.     All    worth     investigating. 


\Vi:.Sii:.KA     iiLl:.L  i  kiCIAN 
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\ GIVES  BES T  RESUL  TS - 


WIRES  ^GABLES 


HIQH-GRADE,  RUBBER-COVERED,  WEATHER-PROOF 

MAONET,  OrPICB,  ANNfTNCIJiTOB  WtRE. 

HAZARD  MANUFACTURING  CO., 

GViiBRAuS)vricE  AND  W01VK8,       Kew  York  Ottics.         Chioaqo  OmoE, 

Wllkcsbarre.  Pa.  5t)  Voy  St.        71  and  73  West  AdamsSt. 


I  Himy 


Northwestern  7 
StorBge        ^ 

c  :::::i,j  vulcanized  fibre 

LOWTEtlSIOM  WORK  ^ 

Write  for  h 

Catalogue*  \ 

Northwestern  Storage  Battery  Co.,       ^ 

X  ^dS  Madison  Street,        ....         Chicago,  III,  s 


Oreat  Capacity, 
Llghlnoaa  and 
Efficiency 


Hlgluat  grades  for  electrical  insulation  and  mcchanlca]  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington.  Pel. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Parpoaes,  Hallway  Dust  Guards,  Waaben 
and  Packings.    Patent  Insulating  Cleats. 

MAyUTACrnRED  BT 

THE  MRTAVERT  MANUFACTURING  CO.  WllmlngtOB,  DiL 


Good  Advice 


No.  8 


fsman^recently  accosted    the 
manaL:  arge   and  well   equipped 

central  station  and  after  handing  him  the 
mux  rrbial  "Havana,"  he  announced  that 
s  selling  the  best  Direct  .Current 
Wattmeter  on  the  market,  to  which  the 
manager  replied:  It's  the  Duncan  and  I'm 
using  it. 


Good  Advice  No.  9  Next  Week 


Send  for  Bulletin  and  Prices 


DUNCAN  ELECTRIC  MFG.  CO. 


LAFAYETTE,   IND. 


^ 


Eat.  lti«a. 


Inc.  laos. 


iBIack  Diamond  File  Works  || 

J* 
J* 

I* 
J* 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


OrB  CiOODM  ABE  ON  8AI.K  IX   F.VKRV  I1EADIK6  HAItOM'AXE 
BTOBE  IX  THE  I'.\'ITEI>  (STATES  AXD  CAXADA. 


I    G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ^ 


STURTEVANT 

GENERATING   SETS 


For  Lighting  and  Power 

All  Types    and    Sizes 

Between  I^  and  250  K.  W. 

We  Build   Both  Engine  and   Generator 


B.  F.  STURTEVANT  CO. 

BOSTON.  MASS. 

Gener&l  Office  e^nd  Works,  Hyde  P&rk,  Me^ss. 
NEW  YORK       PHILADELPHIA       CU^AGO       LONDON 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

$^K.\V.to500K.  W. 

This  transformer  represents  the  latest  lmpro\  > 
ments  In  transformer  construction;  made  \!' 
three  types;  multl-coU  construction;  ventJlo'-ii 
cores;  built  for  all  commercial  voltages  and  frr 
quencies;  higher  efficiencies  tosetberwith 
Ittiver  temiteratiires  than  have  hereto- 
fbre  been  attained  are  guaranteed. 

Catalogue  just  issued  explains  details. 

Manufactured  by 

Crawfordsvilie  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,       U.S.A. 


Voinxy,     $3.00  Per  Amiuiu"  Kiis;^  ss^'sS!;^"    CHICAGO  SEPTEMBER  2471904^  ^rsiSPJi-ss-s^Si^S^^^^  No.  13. 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


^Ht^' 


N.  1.  R. 


RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLING  AGENT. 

H.   R.   HIXSON, 

lit*  Monadnock  Block.  CHICAGO. 


The  Simplex  Electrical  Co. , 

I  lO  State  Street,  BOSTON,  MASS. 


THItfir  MM* 


;lpm/> 


1889— Paris  IBxposition, 
Medal  for  Babber  Insulation. 

1893— World's  Fair, 
Medal  for  Knbber  Insulation. 


TRADEMARK, 


THtE  STAKfBARD  FOR 

BUBBEB  IKSITtATION. 

Sole  Manufacturers  of 


flkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd. 

t"ii«„Sch:.«*;.  >*m'n.        253  Broadway,  New  York, 


Weather, 
proof 


Wires. 


6M.T.  Manson, Gtn'l  Suft, 
W.  H.  Hodctns,  Secy. 


National 

India 
Bnbber  Ca>.'« 

RUBBER  COVERED 
'NA/'IRKS     AND     OABL.KS. 

OFFIO  AND  FACTORY:  BRISTOL.  R.  i. 

CRESCENT  RUBBER  INSULATEIk 
WIRES  AND  CABLES 

Natlonml  Code  Standaid. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

^BMOMSKi^.  '">■■■  0<^<:i  and  Factory,  TRENTON,  B. ^ 


_^^R*iV/^^- 


INDIINA  RUBBER  WD  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  CableSf 

UNDERGROUND,  AERIAL,  SUIMARINE  AND  INSIDE  USEi 
TBLCPHONB,  TELBORAPH  AND  PIRB  ALARM  CABLB6. 

All  Wires  are  letted  at  Factory.  JTONESBOBO,  UfOV 


DRI 
Res 


VER-HARRIS   WIRE  CO. 

HARRISON  (NEWARK),  N.  J. 
Manufacturers  of  Fine  Sizes  Wire  of  Every  Description. 

istance   Wires   a   Specialty. 


SrCRLIMG    SPECIAL 


DO  YOU? 


BUY     LAMPS'.ORsBUY     CANDLE     POWER 
.^H       P"'^    LIKMP}        ^-.      .„ 


THE  STEXUNG  ELECTRICAL  MANUFACTURING  CO. 

MEW  rORH.   N.  r.  W..REN.  O.  CMIC.aO,   ILL 


NCOULAn      TV»E 


KwmeMia 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Cblcago,  Sao  Fraodsco. 


THERMOPILES  \^JZI%bs 

I    For  ElBftroly tic  analysis,  charging  storage  batteries, 
and  otner  constant  current  requirements.    J3  Each. 
\  WALSH'S    SONS    &.    CO., 

i  364  Washington  Street.  Kewark,  N.  J. 


THOUSANDS  IN  USE. 

Motors,  %  b.  p.  to  100  h.  p. 

JLiynamos,  I  k.  w.  to  75  k.  w. 

Hlibeat  Qaillty.     RcuoDaUi  PrlM. 

THE  HOBARTELEOTRIC  MFG. CO. 

T30Y,  OHIO. 


Cope's    Patent    Quiclc   Coupling    Conduit    Rod 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHIUDELPHIA 

DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  teen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

lantiattaii  Electrical  UMi  Co. 


Rememjier  these  rods  bave  ao  lost 
molioD. 

These  Couplings  are  of  Steel  and 
are  aiade  ia  the  best  possible  maoaer. 


Writefor  list  orpersoDS  usiDg  Itiese 
rods— 26,000  sold  since  May  1902.  Made 


T.    J. 

32««  lorth  Firt.anth  Strs.t 


_'rice.3It.  75  cents.  4  it.  85  cents. 
Patented  February  34,  1903. 


^HiLaoELPHia.  pa. 


KKW  YOBK: 

32  Conlandt  St. 


CHICAGO: 
188  Fifth  Ave. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 
B.     AUS-rilM     «iCO.. 

CHICACO   REPRESENTATIVE. 

THE  SAFETY  HHTSULATED  WIRE  &  CABLE  CO., 


WORKi:  layonne,  N.J. 


114-116  I/IBJBR'rE'  STREET,  H.  "T. 


Electric  Heating  Apparatus 

■  END  FOR  dZ-PAttC  CATALOaUC. 

UNIT"  ENAIVIELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATINC  CO., 
Cambrldgeport,  IWaas. 


Waverly  Park,    NEWARK,    N.  J. 

Weston  Shndd  Portable  Direct  Heading 

Voltmeters,  Milliioltneters,  Voltammeters, 
Anmuters,    Milammeters, 

Ground  Detectors  and  Circuit  Testers, 
Oiimmeters,   Portable  Galvanometers, 

Our  Portable  Instruments  are  recognized  as 
The  Standard  tbe  world  orer.  Tbe  'Semi-Port- 
able Laboratory  Standards  are  still  better 

Out  Station  VoHroeters  and  Ammeters  are 
unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy.  i 

BEBLiN—European  Weston  Electrical    Instru-  i 
ment  Co-.RitterstrasseNo,  88.  j 

LoKDON— Elliott  Bros.,  Century  "Works.  Lewis- 
ham. 
W-ewton  Partable  Aalvanometer  for  Pakis,  FnANcE-K.H.Cadiot.  12_RueSl. Georges, 

Brlde«  Work.  Xew  VorU  Office~y4  C'ortlanilt  St. 


CORDS  AND  CABLES 

Wc  manufacture  Cords  of  all  descriptions 
teed  in  conjunction  with  Telephone  and 
Switchboard  work,  also  Cables  for 
Switchboard     and    Interior     Purposes. 

Vrite  OS  for  Pricei 

RUNZEL-LENZ  ELECTRIC  MFG.  GC. 

97-101  S.  CLINTON  STREET  CHICACO 
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5000  horsepower  AUis-Chalmers  Engine 

and  3,50x3  K.  W.,   Bullock  Generator 
Machinerv   Hall,  World's   Fair,  St.  Lrmis. 


WHAT  IT  HAS  DONE 

liegan  unloading  Irom  train  Jan.  15th — 27  carloads — Generator  10  carloads. 

Steai.i  rirst  tamed  on  April  2nd,  Engine  and  Generator  operated  perfectly  ever  since. 

St.  Louis  Exposition  officially  opened  April  30tfa,  1904. 


]  iccoraiive  lighting  of  Exposition  Buildings  and  Grounds  first  turned  on  evening  April  2gth,  this  Engine  and  Generator  carrying  the  load. 

Ran  non-condensing  one  month  while  Exposition  was  getting  its  condenser  plant  erected  and  connections  made.  During  that  time  carried 
4?^oo  horsepower  night  after  night.         ■  .  , 

Sometimes  required  to  operate  the  Cascades, — 2000  horsepower. 

Exposition  having  finished  its  condenser  plant,  the  Engine  was  required  to  take  full  load  June  loth.  That  night  the  unit  carried  5 1 75  horse- 
j.  >wer.  Began  with  26-inch  vacuum — no  load — which,  under  load,  ran  down  to  about  14  inches,  r.r  7  10  S  poundf?.  Engine  has  never  been  out 
I'f  commission,  except  fur  uvo  nights  when  a  sewer  b.irst  and  Hjpded  ihi  wheel-pit. 

Since  then  Engine  ran  condensing  until  July  25th,— can-ying  5175  horsepower  with  from  i  ^  uj  Kj  inches  vacuum.  On  July  25th  a  break  occurred 
in  the  Exjiosition  discharge  pipe  which  takes  the  condenser  water  to' the  Lagoon.  The  Engine  then  ran  non-condensing  for  two  nights.  It  carried 
4S00    horsepower  durint'   that    time.      On   Tuly  sS'Ji    ran  condensing. — since  then  it  has  regularly  carried  6^00  liorsepower  with  an  avemt^e  of  12 


inches  vacuum. 


The   "Big   Reliable' 


Canadian  representatives,   AUis-Chalmers-Builock,   Ltd. ,   Montreal 


September  24,   1904 
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TheElectric  StorageBatteryGo. 

PHILADELPHIA 

Extends  an  invitation  to  its  exhibit  at  Section  Twenty,  in  the 
Palace  of  Electricity,  Louisiana  Purchase  Exposition. 

September    12,   1  904 


Philadelphia. 
Allegheny  Ave.  and  19th  St. 

Sax  Fraxcisco, 
Rialto  Bldg. 


SALES    OFFICES 

New  York,  Boston.  Chicago,  St.  Louis 

100  Broadway.  60  State  St.  Marquette  Bldg.  Wainwright  Bldg. 

Cleveland.  Canada,  Havana,  Cuba. 

Citizens  Bldg.  Canadian  General  C.  F.  Greenwood,  Manager 

Electric  Co.,  Ltd.,  Toronto  34  Empedrado  St. 


l/-*.v/r>j|g 


WEATHERPROOF  WIRE 

"ONE    OF    OUR    61    VARIETIES" 
LARGE  STOCK  CARRIED  REQVLARLY  AT  TOLEDO 

Are    Prepared    to    Handle  Big  Orders  Promptly 

AS  WELL  AS  SMALLER  ONES 

TheF.Bissell  Company  Toledo.O. 

irUKE   and   Alil.   EliECTBICAIi   SUPPIjIES 


\A/.    D.    PAIIMT. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proofing,  blacic  paint.  An  elastic  anti-rust  coat- 
ing.   A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  for  "Data  on  Insulating  Materials." 


DIELECTRIC  MANUFACTURING  CO.. 


SAINT  LOUIS. 


HOBART    GENERATORS. 

I    TO    100    K.    W.      THE    REAL    TEST    IS    USE. 

THE    HOBART    ELECTRIC    MFC.    CO., 
TROY,  OHIO. 


CARBONS 

CONSUMERS  CARBON   CO, 

LANCASTER,  OHIO,  U.  S.  A. 

Carbons  of  all  kinds  and  for  all  purposes. 


PUTINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PUTINUM  SCRAP  PURCHASED. 


IVII^AIMY,  Inc. 

ARTISANS  IN  PLATINUM 

408-4 1 0-4 1 2-4 1 4  N.  J.  R.  R.  AVE.  -  NEWARK,  N.  J. 

New  York  Office:    120   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co.. — 

Allis-Chalmers  Company 2 

American  Battery  Co 12 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 18 

Amer.  District  Steam  Co 17 

Amer.  Elec.  Fuse  Co 8 

Amer.  EL  Telephone  Co 18 

American.  Electrical  Works.. 13 
Arnold  Elec.  Power  Station 

Co 15 

AatomatLc  Electric  Co 18 

Babcock  &  Wilcox  Co — 

Badt.F.  B 15 

Bain.  For^e 13 

Baker  A  Company 3 

Baker  &  Co.,  W.  E 15 

Bamett  Company,  G.  &  H — 24 
Beardslee  Chandelier  Mfg. Co.-  - 

Benhold  &  Jennings 20 

Big  Four  Route — 

BissellCo.,The  F 3 

Bossert  Electric  Construction 

Co 13 

Brooks.  HallL 21 

Bryan-MarsL  Co — 

Bryan,  Wm.H Jo 

Buckeye  Electric  Co — 

Bullock  Elec  JIfg.  Co 2 

Butterfield,  J.  F 15 

Byllesby  &CO..H.  M 15 

Cantwell  Press.  The 17 

Central  Electric  Co 5 

Cent.  Stat.  Improvement  Co.. 14 

Centra!  TeL  &  El.  Co 19 

Century  Electric  Co — 

Chicago  Die  &  Electric  Co.,..i3 
Chicago  Edison  Co 4,  U 


Chic.  Fuse  Wire  &  Mfg.  Co.. .17 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 12 

Clinton  Stamping  &  Elec.  Co.  19 
Columbia  Incand.  Lamp  Co.. — 

Columbia  Mfg.  Co 20 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 5.  8 

Cope.T.  J. 1 

Crawfordsville  Electric  Co.. — 
Crescent  Ins.  Wire  it  Cbl.  Co.  1 
Crocker- Wheeler  Company. . .  9 

Crouse- Hinds  Co 20 

Cutler-Hammer  Mfg.  Co 1 

Cutter  Elec.  &  Mfg.  Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.l6 

Diamond  Meter  Company 17 

Dielectric  Manufacturing  Co.  3 

Directory  of  Engineers 15 

Dixon  Crucible  Co.,  Joseph.. 16 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co....  ,...23 
Dyar,  H.  W 14 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't. 12 

Edison  Mfg.  Company 24 

Edwards  &  Co 11 

Egan,  J.  J 14 

Electric  Appliance  Co 13 

Electric  Storage  Battery  Co..  3 

Electrical  Appliance  Co — 

Electrica.1  Engineer  Institute. — 
Electrician  Pub.  Company ...  10 
ErieRy 20 

Fanes  Mfg.  Co 8 

"ForSale"  Advertisements..  14 


Ft.  Wayne  Elec.  Works,  Inc. .23 
Fostoria  Incand.  Lamp  Co...— 

Fowler,  John  H 20 

Fowler-Jacobs  Company 20 

General  Electric  Co 9 

General  EnglneeringCo.,The  15 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Glogau&Co.    H.  M 10 

Gould  Storage  Battery  Co ... .  6 
Green  Fuel  Economizer  Co..  16 
Gregory  Electric  Company. . .  14 

HaUberg,  J.  H 15 

Haller  Machine  Co -  - 

HartMfg.Co 5 

Hartford    Steam    Boiler   In- 
spection &  Insurance  Co — 

Hazard  Manufacturing  Co...— 
Highland  Park  College.     ...  15 

Hipwell  Mfg.  Co 17 

Hobart  Elec.  Mfg.  Co 1,  3 

Hoffman,  G.  W 14 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Co 22 

Hoi tzer- Cabot  Electric  Co...  5 

Homaday  A  Co.,  J.  P 15 

Humphrey,  Henry  H 15 

Hunt  &  Co.,  Robt.  W 15 

Illinois  Central  Ry 20 

Incandescent  Electric  Light 

Manipulator  Company — 

IndianaRub.  (tins.  W.  Co....  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

tntematlonal  Elec.  Meter  Co  14 
International  TeL  Mfg.  C0...18 
Jackson.  D.  C.  &  W.  B 15 


Jeffrey  Manufacturing  Co 16 

Jewell  Electrical  Inst.  Co — 

Johns-Manville  Co.,  H.  W 8 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 19,  2i 

Kemp,  R.  W 15 

KesterElec.  Mfg.  Co 13 

Klein  &  Sons,  Mathias....  ....12 

Kohler  Brothers 15 

Kuhlman  Electric  Co 13 

Leather  Preserv.  M.  Corp 15 

Leffel  &  Co. ,  James 16 

Lindsley  Brothers  Company.. 21 
Loud's  Sons  Co.,  H.  M — 

Machado  &  Roller — 

Maltby  Cedar  Company 21 

Manhattan  El.  Supply  Co 1 

Manross,  F.N — 

Marinette  Gas  Engine  Co 16 

Matthews  &  Bros. ,  W.  N 13 

McLaughlin.  James 15 

McLaughlin  &  Co.,  Jas 14 

McLennan  &  Company ,  K 12 

Jlechanical  Appliance  Co 21 

Mica  Insulator  Company — 

Minnesota  Electric  Co I8 

Miscellaneous  Advs 14 

Monon  Railroad 14 

Moon  Mfg.  Co.,  The — 

Morrison  Lbr.  Co. ,  J.  W 20 

Mueller  Company,  WiUiam..21 
MunseU  &.  Co.,  Eugene 12 


Foi?    Ol^ssifled    Xtx<Xg>3s.    of 


National  Electric  Co.... 4 

National  India  Rubber  Co... .  1 

New  England  Butt  Co 16 

NewgardACo.,  Henry 17 

New  York  Cent.  Ry. 20 


New  York  Ins.  Wire  Co 13 

Northern  Elecfl  Mfg.  Co....  12 

Northern  Pacific  Ry 15 

Northwestern   Storage   Bat- 
tery Co 9 

Okonlte  Co.,The 1 

Olds  Gasoline  Engine  Works.  16 

Pacific  Coast  Pole  Co 20 

Page&Hill  Co ;;i 

Paragon  Fan  A  Motor  Co — 

Pardrldge  Shade  &  Rcfl.  Co.  .— 

Pass  i  Seymour,  Inc 4 

Phelan,  D.  W 21 

Phillips,  Eugene  F 13 

Phillips  Insulated  Wire  Co.  ..13 

Phoenix  Glass  Co 7 

Phosphor-Bronze  S.  Co 16 

Plgnolet,  L.  M 12 

Pittsburg  A  L.  S.  Iron  Co.... 20 

Plum?  A  Atwood  Mfg.  Co 10 

Porter  Cedar  Company 21 

Reisinger,  Hugo 11 

Reynolds  EL  Flasher  Mfg.Co.24 

Roebling's  Sons  Co. ,  J.  A 24 

Rue  bel-Schwedtmann- Weill..  15 
Runzel-Lenz  Elec.  Mfg.  Co. ..  1 

Safety  Ins.  Wire  &  Cable  Co. .  1 

Sargent  <fe  Lundy — 

Sauquoit  Silk  Mfg.  Co I 

Schott,  W.  H 15 

Sears.  Roebuck  &  Co 15 

Simplex  Electrical  Co.. The..  1 
Simplex  Elec.  Heating  Co....  1 

Speer  Carbon  Co — 

Sprague  Electric  Company. ..24 

Squire  Electric  Co — 

Standard  Elec.  Mfg.  Co. 12 

See    f*^s;e    €s. 


Standard  Underg.  Cable  Co...  .— 
Stanley  Elec.  Mfg.   Co.,  The  12 

Stanley  Instrument  Co 8 

Stanton,  LeRoy  W 15 

State  Unir.  of  Iowa 13 

Sterling  &  Son,  W.  C 21 

Sterling  Electrical  Mfg.Co....  1 

Sterling  Varnish  Co.,  The 14 

Stow  Mfg.  Company — 

Stromberg-Carlson  TeL  Mfg. 

Company 19 

Sturtevant  Company,  B.  P...24 

Torrey  Cedar  Company 21 

Trumbull  Elec.  Mnfg.  Co -- 

Turner  Brass  Works 8 

Union  Electric  Mfg.  Co — 


Valentine-Clark  Co.,  The — 

Vulcanized  Fibre  Company.. £4 

Wagner  Electric  Mfg.  Co 11 

Walsh's  Sons  (fe  Company l 

Warren  Elec.  Mfg.  Co 24 

Wesco  Supply  Co 12 

Western  Electric  Company...  10 

Western  EL  Supply  Co — 

Western  Lumber  &  Pole  Co.. 21 
Westinghouse      Electric     & 

Manufacturing  Co — 

Weston  Electrical  Inst  Co...  1 
A\'hitehead  Machinery  Co...  14 
Whitney  Electrical  Inst.  Co..— 

Wllmerding,  C.  H — 

Wisconsin  Central  Ry 20 

Woolley  Fdy.  &  Mach.  Wkb..l6 
Worcester  Con:  pany ,  C  H ....  20 
Wrigley  &  Co..  Thomas 9 

Yesbera  Mfg.  Co 18 

Yost  Electric  Mfg.  Co 14 

Zero  Marx  Sign  Works I3 
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REMEMBER     THE     NAME     AND     BUY     THE    BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING    RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITE  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


<5 


National 


Electrical  Machinery 

built  in  all  capacities 

Direct  and  Alternating 

apparatus  of  the  highest  grade 


1,000  K.  W.  Rotary  Converter 


National  Electric  Company 

GENERAL   SALES    OFFICES   &  WORKS: 

Charle5ton,  W.  Va  :  Agnew  Electric  Co- 


Philadelphia:  Land  Title  BIdg 
New  York:  135  Broadway 
Chicago:  Old  Colony  Bldg. 
Pittsburg:  Qellatly  &  Co 


Milwaukee   ^"""*      iKiibourn.& 


San  Francisco    '  Clark  Co. 


C  &  H  Field 


Regulator 


The    best^    the    simplest   and   the   most 
durable    field    regulator    on    the   market. 

WHY? 


Has  no  enamel  to  crack;  will  not  ground; 
white  hot  wire  tests  have  proven  worth 
of  resistance  material;  will  carry  overloads 
safely;  no  small  parts  to  get  out  of  order; 
no  loose  contacts  to  bother  with;  made  of 
best  material  throughout;  easily  controlled; 
will  not  stick,  nor  will  jar  of  machinery 
deviate  lever. 


The  Cutler-Hammer  Mfg.  Co. 

MILWAUKEE,  WIS. 

New  York  Boston  Chicago 


Pittsburg 

2 


Key         Keyless 


p.  <a  s. 

Porcelain   Angle    Sockets 

Designed  especially  for  show  window   work, 
and  may  be  used  in  open  or  concealed  wiring. 


PASS  &  SEYMOUR,  Inc. 

Patented  Sept.  S.  1896;  Oct.  6,  1896 

E^dison 

T.   H.  W.  H.     NEW  YORK 


SOLVAY.  N.  Y. 

CHICAGO 


SAN  FRANCISCO 


September  24,   1904 
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Pittsburg  Transformers 

Are  not  a  source  of  expense  as  they  do  not  burn  out  under  nor- 
mal conditions  and  will,  when  operated  in  oil,  carry  over-loads 
of  25'  per  cent,  for  periods  of  three  or  four  hours  without  a  tem- 
perature rise  entirely  within  safe  limits. 


WE  CARRY  A  STOCK  IN  CHICAGO. 


Cmtml  Ckttrir  Cmn|Rtug, 


f^^fo"*     264=266-268=270  FIFTH  AVENUE, 


AGENTS, 


CHICAGO. 


DoYottKnowIt? 


WHAT! 

^  That  we  make  single  phase 
alternating  current  motors  from 
1-8  to  2  HP. 

^  Aie  they  good  and  w^hat 
is  the  price  ? 

^  Well,  juft  send  for  Bulletin 
0304.     It  tells  all  about  it. 


THE  HOLTZER-CABOT  ELECTRIC  COMPANY 

BROOKLINE,  MASS.  NEW  YORK  CHICAGO 


^^ 


Stamntii  l|" 


SlraJu  ■ 


<8> 

(E\^XB  (Trabf-iiark  guarant^^s  quality. 

®I?p  l^art  Mfg.  (Ha.,  Ufartforb,  Qlontt. 

Nsm  1  nrfe  Inishm  QHfirago  SlnrDntn,  ®nt 


T 


Over  20,000  Miles  in  Use 


ROLLED  FROM  BEST  QUALITY  STEEL 


For  RAIL  JOINTS  address 


SEE  OUR  EXHIBIT  AT  THE  WORLD'S  FAIR 

ST.  LOUIS,  MO. 

Transportation  Bldg.,  Aisle  "C,"  Posts  7  and  8 


ERFECTLY  willing 
to  give  you  an  esti- 
mate on  rail  joints 
or  any  track 
material. 

O  justice  to  yourself 
and  Company  by 
asking  our  quota- 
tions before  placing 
your  orders. 

UESTIONSanswered 
and  prices  quoted 
for  special  rolling, 
angles,  rounds,  flats, 
tramangles,  etc. 


Century  Building 

NEWARK,       N. 


CONTINUOUS    RAIL   JOINT  CO.   OF  AMERICA,    newark.    n   ^. 

ALBANY  IRON  AND  5TEEL  WORKS,  h2 Market st, newark. n.j 


For  Special  and  other  Track 
Material  address 


WESTERN    ELECTRICIAN 


September  24,  1904 


^ 
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Complete                     Railway  Line  and  Regulating 
Storage                       Isolated  and  Train  Lighting 
Battery                        Central  Lighting  and  Power 
Plants                          Electric  Vehicle  and  Telephone 

aOULD  COUNTER  B.  M.  F.  BOOSTER  SYSTEMS 

j^SrToTs'^-sJe-i::^^""'-                                   works:     DEPEW.  N.  Y. 

Offices  i   CHICAQO.  The  •Rookery."                                                                                                   R„lU+inc 
l  SAN    FRANCISCO,    Century    blectric    Co.                                                                         DUUCllllO. 

CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Adjnntern.    Cord. 

Incandes.  El.  Lt.  Manip.  Co. 
AdiaHtera,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors   (Tel.  A  Tel.) 

Mattbews  ^t  Bro..  W.  N. 

Crouse-Hinds  Co. 
Annancintora. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries   and   Jars. 

BissellCo.The  F. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  &  Companv. 

Electric  Appliance  Co. 

Manliattan  Elec.  Supply  Co. 

Wcscn  Siipply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
BellN.    Bnxzers.   Etc. 

Central  Electric  Co. 

Edwards  &,  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt    DreHHlnii:. 

Dixon  Crucible  Co..  Jos. 

Leather  Preserver  Mfg.  Corp. 
Belllne. 

Leather  Preserver  Mfg.  Corp 
BloYv   l*lpes. 

Turner  Brass  Works 
Blon-ers. 

Sturlevant  Co.,  B.  F. 
Boiler   Compoands. 

Dearborn  Drug  i  Chem.  Wks. 
Boilers. 

Allis-Chalmers  Company. 

Babcock  A  Wilcox  Co. 
Books.   Blectrlcal. 

Canlwell  Press,  The. 

Elecirlclan  Publishing  Co. 
Bootlis.  Teleplione. 

Yesbera  Mfg.  Co. 

Brackets. 

Faries  JIfg.  Co. 

Brnslies. 

Central  Electric  Co. 
Hobari  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Speer  Carbon  Co. 
Western  Electric  Company. 

Cnlile  llaneers. 

BissellCo.,  II.  F. 
Western  Electric  Co. 

Cables  (See  Wires  and  Cables^ 

Canopies. 

Fanes  Mfg 


Co. 


Carbons.   Points  and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Electric  Appliance  Co. 
Relalnger.  Hugo. 
Speer  Carbon  Co. 
Wesco  Supply  Co. 
Western  Elec.  Supply  Co. 

Castlnsrs. 

FarlesMfg.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 

Chains. 

Jeffrey  Mfg.  Co. 

Chandeliers. 

Farles  Mfg.  Co. 

CIronIt    Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  A  Mfj,'.  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
Union  Electric  Mfg.  Co. 
Western  Electric  Company. 
Westlngbouse  El.  A.  Mfg.  Co. 

Cluftters. 

Paries  Mfg.  Co. 

Coal    and    Ashen    Iland- 
llnE    Mnehlnerj-. 

Jeffrey  Mfg.  Co. 

Ootls  and   Rlasnets. 

Western  Electric  Co. 


Commntator  Compoand 

Egan.  J.  J. 

McLaughlin  &  Co.,  .Tas. 
McLennan  A  Co.,  K. 

Condensers,  £lectrlc. 

Stanley  Elec.  Mfg.  Co. 

Condnit  and   Condnlts. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Sprague  Electric  Co. 
Standard  Vitritied  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    and    Elec- 
tric   LlGTht  Plants. 

Allis-Chalmers  Company. 
Bullock  EI.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co, 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &,  Mfg.  Co. 

Controllers,  Crane. 

Amer.  Elec.  Fuse  Co. 

Cord. 

Runzel-Lenz  Elec.  Mfg.  Co. 
CroHH-AriUM.     Pins     and 
Brackets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Compauy. 

Western  Elec.  SupplyCo. 
Cut-Unts  and  Svrltebes. 

Bissell  Co..  The  F. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Clinton  stamping  &  Elec.  Co. 

Crouse-llinds  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Dynamos  and  Motors. 

iMlls-Chalmers  Company. 

BissellCo.,  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

CrawfordsvlUe  Electric  Co. 

Crocker-Wtieeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Uobart  Elec.  Mfg.  Co. 

Holtzer-Cabot  Electric  Co 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  JIfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Cconomlxers.    Ftiel. 

Green  Fuel  Economizer  Co. 
Electric    Heatlnir  Appl. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Blectric    RallwaT-s. 

Crocker-Wheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co. 
Electrical  and  Hcohan- 
leal    Gnsrineers. 

Arnold  Elec.  Power  Stafn  Co. 

lladt.  F.  U. 

Baktr  A  Co.,  W.  E. 

l{r\'an.  Wra.  H. 

Butterneld.  J.  P. 

Bvllesby  A  Co.,H.  M. 

General  Engineering Co.,The. 

Hallberg,  J.  H. 


Hornaday.  J.  P.  A  Co. 

Humphrey,  Henry  H. 

Hunt  ACo.,Robt.  W. 

Jackson.  D.  C.  A  W.  B. 

Kemp.  R.  W. 

Kohler  Brothers. 

McLaughlin.  James 

Newgard  A  Co..  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Schwedtman,  Wells. 

Sargent  A  Lundy. 

Schott.  W.  H. 

Squire  Electric  Co. 

.Stanley  Elec.  Mfg.  Co. 

Stanton,  LeRoy  W. 

WUmerding.  C.  H. 
Electrical  Instruments. 
(Recording  and  Testing.) 

BissellCo.,  The  F. 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Plgnolet,  L.  M. 

Stanley  Elec.  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co 

Weston  Electrical  Inst.  Co. 

Whitney  Elecll.  Inst.  Co. 
Electro-l'latine:   Mach'y 

Crocker-Wheeler  Company. 

General  Electric  Co. 
ElevAtora-Conveyors. 

Jeffrey  Mfg.  Co. 
b^ntjTlues,  Gas  and  Gaao- 

llne. 

Allis-Chalmers  Company. 

Marinette  Gas  Engine  Co, 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  Mach.  Wks. 
Engines,    Steam. 

Allis-Chalmers  Company. 

Sturtevant  Co..  B.  F. 
Fans   and    Fan    Motora. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  AH. 
Fittings. 

Farles  Mfg.  Co. 
Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

BissellCo.,  The  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Fo  rices. 

Sturtevant  Co..  B.  P. 
FuMCs  and   Fnse  "Wire. 

Amer.  Elec.  Fuse  Co. 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Central  Tel.  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

Clinton  stamping  A  Elec.  Co. 

D.  A  W.  Fuse  Company. 

lOlectrIc  Appliance  Co. 

Jobns-Manville  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Globes,    Reflectors    and 
Shades. 

Fosioria  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardridge  Shade  A  Refl.  Co. 

Phcenlx  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Grnphlte   Specialties. 

Diion  Crucible  Co..  Jos. 

Holmes  FIbre-Graphlte  Co. 


Heatlns    (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heatlns    and    Ventilat- 
ing'   Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  «fc  Insurance 

Hartford    Steam    Boiler   In- 
spection &  Insurance  Co. 
Insulntlne  Hlachlnery. 

New  England  Butt  Co. 
Insulators  and  Insulat- 
ing materials. 

American    hlecirlcal  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johns-Manville  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  lusulated  WireCo. 

OkonlteCo.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg,  Co. 
Junction    Boxes, 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hlpwell  Manufacturing  Co 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 
—Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnerhouse  El.  A  Mfg.  Co. 
Lamps.  Incandescent. 

BissellCo.,  The  F. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co, 

Fostoria  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elecl  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  SupplyCo. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps,     Incandescent—* 

Replacers  A  Cleaners. 

Inc.  EL  Lt.  Manipulator  Co. 
Letters,    Metal. 

Haller  Machine  Co. 
LiBhfnintc   Arresters. 

Central  Electric  Co. 

Clinton  Stamping  A  Elec.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wka.  Inc. 

General  Electric  Co. 

ManhHttan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Liehts.Show. 

Glogau  A  CO..H.  M. 
Linemen's  Climbers. 

Klein  A  Sons,  Mathias. 
MnKnet    Wires. 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 
Jllca  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
Hinlnsr  Apparatnn.Bleo. 
Allis-Chalmers  Company. 
Crocker-Wheeler  Comp&ny. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 


Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 
IVlppers   and   Pliers. 

Klein  A  Sons,  Mathias. 
Nozzles. 

Farles  Mfg.  Co. 
Paints. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Force. 
Phosphor    Bronze. 

Phosphor  Bronze  Sm.  Co. Ltd. 
Platinum,     IVire     and 

Sheet. 

Baker  A  Company  Inc. 
Poles   and   Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler- Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Loud's  Sons  Co.,  H.  M, 

Maltby  Cedar  Co. 

Jlorriaon  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacitic  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  it  Son.  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co..  The. 

Western  Lbr.  A  Pole  Co. 

Worcester  Co..  C.  H. 
Polish    (Metal). 

Allen  Co.,  Inc..  L.  B. 

Hoffman,  Geo.  W. 
FortableB. 

Faries  Mfg.  Co. 
Power   Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail   Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rectifiers. 

Electrical  Appliance  Co. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-\Vindine— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co, 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  EI.  A  Mfg.  Co. 
Bods.  Conduit. 

Cope,  T.  J, 
Safes, 

Sears.  Roebuck  A  Co. 
Schools  and   Colleffes. 

Electrical  Engineer  Inst. 

Highland  Park  College 

State  Univ.  of  Iowa. 
Second-Hand    Mach'y. 

Bissell  Co  .  The  F. 

Cent.  Stat.  Improvement  Co. 

Dyar.  H.  \V. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades,  Lamp.. 

Faries  Mfg.  Co. 
Sheet    Brass    A   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Sicrns.  Electric. 

Haller  Machine  Co. 

Zero  Marx  sign  Works. 

Silks.  Insulatiogr  &  Braid- 
insr. 

Sauquolt  Silk  Mfg.  Co. 
Sockets  A   Receptacles. 

Pass  A  Sevmour. 
Yost  Elec.  Mfg.  Co. 
Solderlnsr    Sticks,    Salts 
and    Paste. 

Allen  Co..  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Spenkinc    Tnhes. 
Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Speeiultles.   Rlectrlral 
Mfrs.  and    Deslirnsrs. 

Haller  Machine  Co. 
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Speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Storasre   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Elee. 

Bissell  Co..  The  F. 
Central  Electric  Co, 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elecfl  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Switchboards. 

BissellCo.,  TheF. 

Crouse-Hinds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephon* 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Blssell-Cc,  The  F. 
Central  Electric  Co. 
Central  Tel.  A  Ei.  Co. 
Holtzer-CaboL  E,ec.  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switcbb.  A  Sup.  Co. 
Slanbattan  Klec.  Supply  Co. 
Moon  Mfg.  Co..  The. 
Strom  berg-Carlson  Tel.  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 

Time    Switches. 

BisseH  Co  .  The  F. 

Tools. 

Klein  A  Sons,  Mathias. 
Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elee.  Mfg  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Electric    Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Tnrt»lnes.    Steam. 

Allis-Chalmers  Co. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 
Turbine     Water  Wheels 

Letfel  ACo..  Jas. 
Varnishes. 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 
Vulcanised  Fibre. 

Vulcanized  Fibre  Co. 
Whistles,  Electric. 

Electrical  Appliance  Co. 
Wires    A    Cables— Maff- 

net  Wires. 

American  Electrical  Works. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Crescentlns.WireACble  .  Co, 

Driver-Harris  Wire  (  o. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Indiana  Rub.  A  Ins.  Wire  Co 

India  Rubtier  A  Guttapercha 
Insulating  Co. 

Kellngg  Switch.  A  Sup.  Co. 

JTanhattan  Elec.  SupplyCo. 

National  India  Rubber  Co 

New  York  Insulated  WireCc. 
I      Okenite  Co..  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co 

Roeblinir's  Sons  Co..  ,L  A. 

Runzel-Lenz  Elec.  Mfg    Co 

Safety  Ins.  Wire  A  Cable  Co. 

Simplex  Electrical  Co. 
I      Standard  Underground  C.  Co 
'      Wesco  Supply  Co. 
!      Western  Electric  Company. 
I       Western  Elec.  Supply  Go, 

3. 
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"PHCENIX  QUALITY" 

INNER  GLOBES 

are  deservedly  popular  and  in  favor  be- 
cause they  possess  aH  the  points  of  excel- 
lence and  merit  so  necessary  in  their  use. 

Years  of  experience,  careful   and 
intelligent  attention  to  every  detail 

in  their  manufacture  has  resulted  in  our 
producing  Inner  Globes  for  all  Enclosed 
Arc   Systems -that  are   recognized   as   of 

Standard  Excellence  and  Superiority 

Catalogue  and  prices  upon  application. 
(Licensed  under  Patent  741^,677) 

THE   PHCENIX  GLASS  COMPANY 

NEW  YORK  PITTSBURG  CHICAGO 
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Allerv-Bradley  Electric  Crarve  ConLtrollers 


-P  a  t  e  n  t  e  d- 


FrontVlev— before  startlDg 


nanufactured    by    AMERICAN  ELECTRIC  FUSE  CO.,  Chicaga 


A  New  Controller.    Positively  No  Sparking,     No  Repairs.     Guaranteed  for  One  Year. 
Three  Months'  Free  Trial.     Perfect  Control. 


Front  View— all  realslancp  nut 


OUR  GUARANTEE:     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  hereby  guarantees  lo that  It  will  at  any 

time  within  three  months  from  this  date  upon  demand  repay  to  said the  sum  of 

Dollars,  being  the  full  purchase  price  paid  (or  agreed  to  be  paid)  by  said to  the 

American  Electric  Fuse  Company  for  one horsepowtr  Allen-Bradley  Crane  Controller,  num- 
ber   upon  delivery  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  in  good 

condition,  ordinary  wear  and  tear  from  use  excepted,  at  the  office  of  the  American  Electric  Fuse  Company,  Chicago,  Illi- 
nois, together  with  a  written  statement  that  said  controller  has  proved  unsatisfactory  to  said 

FDRTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  It  will  at  any  time  within  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  ordinary 

use  of  said  controller,  provided  that  it  Is  a  condition  of  thi-;  guarantee  that  said 

hereby  agrees  to  use  ordinary  care  In  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persons,  familiar  with  the  use  of  crane  controllers,  and  I'urlher  that  said  controller  will  not  be  wilfully  or 
maliciously  Injured  while  in  the  possession  of  said 


PARIES 

FIXTURES 


Shades 

Brackets 

Clusters 

Portawbles 

Ca^nopies 

Chandeliers 

Nozzles 

Fittings 

CSkStings 


SEE  THAT  FLAME 


a.re  UNIVERSALLY 
USED 

I 

Catalog  'Mailed  on  Application 

FARIES  MFG.  CO. 

DECATUR,  ILL. 


CONTINUOUS  RAIL  JOINT  CO.  OF  ftM. 

General  Offices;    Centurt  BmLDiNQ 

NEWARK,   N.  J. 
OVER  20,000  MILES  IN   USE 

Highest  Award  at  Paris  Exposition,  1900,  Buffalo,  1901 


TESTING    WATTMETER 

ACCURATE  TESTS 

in  a  few  minutes,  anywhere*  by  one  man  alone  without  regulation  of 
VOLTAGE,  LOAD  OR  FREQUENCY 

STANLEY  INSTRUMENT  CO. 

GREAT  BARRINCTON,   MASS. 


iT'S  JUST  WHAT  YOU  NEED 

for  fine  soldering  for  internal  wiring  and 
switchboard  work,  storage  battery,  lead 
burning,  etc. 

The  Turner  Double  Jet 
Alcohol  Blow  Pipe  Nom  10m 

Burns  wood  alcohol  and  produces  a 
clean  non-oxidizing  needle  pointed  or  a 
brush  flame  of  over3,ooo  degrees  of  heat. 
The  burner  can  be  turned  in  any  position. 
Reservoir  2^:2  x  5  inches.  Capacity  ^{ 
pint.     Shipping  weight  2  lbs. 


■THE  ' 


No.  10  Alcohol  Blow  Pipe.    $4.50  each. 
Express  prepaid  upon  receipt  of  cash. 
DISCOUNT  TO  DEALERS. 


Turner  Brass  Works ^ 

23  N.  FRANKLIN  ST.,   CHICAGO^ 


AFFORD  ABSOLUTE  SAFETY 
AS  PROTECTIVE  DEVICES 
AND  FREEDOM  FROM  ALL 
FIRE    HAZARD    ::::::: 


ASK  YOUR  SUPPLY  DEALER  FOR  "NOARK" 


We  Carry  a  Large  and  Complete 
Stock  of  oiled  insulating  cloths  and 
papers. 


New  York 

Milwaukee 

Chicago 

St.  Louis 

Boston 

Plilladelplila 


H.W.JOHNS-MANVILLECO. 

100  William  St.,  New  York 


Pittsburg 

Cleveland 
New  Orleans 
London 
Paris 
Brussels 
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\gIVES  best  RESULTSl 

NoHhwesiern  7 
Storage  ^ 
Battery 


Catalogue, 


Cannot  be  equaled  for  « 

Great  Capacity,       J 
Lightness  and  'l 

Efficiency  k 

LOWTEMSIOH  WORK  ^ 

Write  for  k 


Northwestern  Storage  Battery  Co.,       ^ 

V 


I 


285  Madison  Street, 


Chicago,  HI. 


Why  Nof  Use  the  Best  and  the  Only  Genuine 

Wrigley  Toggle  Bolt 


AH  other 
Tongle  Bolts  piv- 
oted like  cuts 
shown  are  in- 
fringements; all 
users  of  Wrig- 
ley's  Toggle  Bolts 
are  protected  by 
his  patents. 


WRITE 

FOR 
PRICES 


Double  Flange  Toggle  Bolt. 


Single  Plate  Toggle  Bolt.  Trunnion  Hut  Toggle  Bolt  with  Cap  Nut. 

Other  Patents  Pendine 


THOS.  WRICLEY   &   CO. 


Sole  Manufacturers, 


300-306  Dearborn  Street,  CHICAGO,  ILL. 


Small  Units 


in  Electric  Generating  Sets. 

Write  for  our  estimaLtes  a.nd  prices. 


Ma^rvufaLCturers  of 

Gerverattors  SLnd  Motors 
Electrical  Engineers 

AMPERE,  N.  J. 
Branch  Offices  in  Sixteen  PrincipOLl  Cities 


RHEOSTATS 


The  General  Electric  Company 
can  furnish  Rheostats  to  meet 
every  condition  of  service. 


Field  Rheostat  Front 
Connected. 


Universal  Motor  Starting 
Rheostat. 


Write  for  further  information. 

General  Office:  SCHENECTADY,  N.  Y. 

Chicago  Office:  Monadnock  Block.  Sales  offices  in  all  large  cities. 
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DIRECT  CURRENT 


Generators  and  Motors 

Western  Electric  Company 

CHICAGO  NEW  YORK 

And  Other  Principal  Cities 

Space  17,  Electricity  Bulldlne,  Louisiana  Purchase  Eip05ition 


Encourage  Shop  Keepers 

To  Install  Electric  Lights. 

BY  DISPLAYING  OUR  SELF-PROPELLING, 
COLOR-REFLECTING  SHOW  LIGHT 

you  not  only  advertise  your  own   business  but  promote  their 

use  among  shop  keepers,  thus  getting  new  users  of  current. 

LASTS  A  LIFETIME.    ONE  INCANDt  SCENT  GLOBE  OPERATES 

IT  WITHOUT  FURTHER  ATTENTION. 

DESCRIPT  ON 

IJefore  an  arifully  constructed  large  concave  mirror-reflec- 
tor a  beautiful  ^lobe  covered  wl  h  magnificent  stones  In 
ditTereni  colors  U  supported  on  cbalnsbya  fan-wheel,  which 
r  ns  with  Us  steel  p  int  In  a  jewel  knob.  The  light  has.  Its 
place  in  the  cei.ier  of  the  gloie,  wonderfully  glittering  and 
sbinlnt;  through  the  colored  stones  and  thesklUfuliy  placed 
openii  gs  in  the  metal  parts  of  the  globe.  The  heai  from 
the  electric  bulD  light  brings  the  fan-wheel  into  rotation 
and  the  globe  revolves  around  the  light.  The  whole  mirror- 
srreen  is  covered  With  the  reflecting  of  the  bright  stones, 
always  changing  colors. 

The  whole  effect  Is  one  of  such  iinsi>eakable  beauty  that 
no  picture  is  able  to  give  a  description  of  It;  the  colors 
move  like  in  a  kaleidoscope,  but  have  such  a  splendor  that 
every  comparison  is  displaced. 
Price  S25  Each         Special  Price  for  Large  Quantities 

H.  M.  CLOCAU   &  CO. 

40  DEARS  3RN  STREET  CHICAGO 


Sheet  Brass,    mi  Temperm 

Brass  anil  Bronze  Drill  Rods 

Brass    and    Copper    Wire 

German  Silver  SIteei  and  Rod 
Brazed  and  Seamless  Tubing 


•  RIvcta  and  Burem 
Eacufcheon     Plna 


EaalB  Brand  ""'"""• 

Dmma»^^     Rm##^      Beak  Marrow,  Broad  MIddIo, 
**'^*****     PMtI»»    Ball  Tipped  and  Watop  Cloaat    * 


t    Brass  and  Iron  Jack  Chain,  Brass  Safety  Ohain,  EtCm 

I  Dataloguea  on  Application 

I       THE  PLUME  &  ATWOOD  MFG.  CO. 


LMotr  York 
***** 


Boaion 

***^    I  ill  w^  III  ■ 


San  Francisco 


Chicago     ' 
*  t         III  4»^J 


ANNUAL  FALL  TRADE  NUMBER 


In  view  of  present  trade  conditions  The  Western  Electrician  s 
Annual  Fall  Trade  Number,  which  will  be  dated  October  Jst^ 
will  prove  of  more  than  ordinary  interest.  It  will  be  a  most 
excellent  issue  for  advertisers.  A  large^  special  announce- 
ment; attractively  arranged,  will  prove  beneficial  to  your 
business. 

This  number  will  go  to  press  Wednesday,  September  28th. 
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It  Will   Interest  You 
to    Know   What   the 


Mestern    iBlectric  Company 

HIGHEST  GRADE  NUERNBERG 

CARBONS 


Have    to   Sav   Regardinor 


•TRADE     MARK- 


in  their  circular,  dated  November  23,  1903,  which  in  part  reads  as  follows: 

"The  Western  Electric  Company  have  made  an  exhaustive  test  of  carbons  of  all  kinds  and  have  found  that  the 
'ELECTRA'  Carbons  cannot  be  equaled  in  quality  or  efficiency,  produce  practically  no  dust  and  give  an  excellent  and 
steady  Kght.  They  produce  the  highest  standard  of  candlepower  in  proportion  to  the  current  consumed,  and  are  the 
most  economical  carbons  manufactured." 

How  is  this  for  an  argument  ? 

HUGO  REiSINCER,  Sole  Importer,       1  1   Broadway,  NEW  YORK  CITY. 


:iMD    F-oi 


EDWARDS  &  CO.,  New  York. 

(           WESTERN   ELECTRIC  COMPANY,              AMERICAN   ELECTRICAL   COMPANY,  CALIFORNIA  ELECTRIC  WORKS,     STANDARD  ELECTRIC  COMPANY, 

SpI  in?     flPPnt?      t  now  York.  Chicago.  Philadelphia.  Denver,  o      .-        i         />  ■                                    <-i     •     ,.i 

Oeillllg     HgClllb.    J          St.  Louis,  Pittsburg,  Kansas  City.                                     St.  Paul.  San  Francisco.  Cal.                                   Cincinnati. 


CEJWT'RAL    STATIOJV    MAJVA.GE'RS 

Don't  Be  Afraid 

of  the  Gas  Pla-rvt 

WORK  UP  A  MOTOR.  LOAD 

We  can  furnish  you 

SINGLE    PHASE    MOTORS 

that  will  start  under  full  load  in 
sizes  ranging  from  J^  to  35  H.  P. 

tOagner   Electric  Mfg,    Co. 

ST.  LO\/IS.  MO.,  y.  ^.  A. 

.'-17..  ,~~.7^£^^.-w.  * ' V  •*'• 
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PRISMO  ZENITH 


l_AM 


Two  watts  per  candlepower. 

Two  sizes— 25  and  55  candlepower. 

^Prismo  Zenith  T.amps  I  Chicago, 

•  San  Francisco, 
carried  in  stoclc.        /  Warren. 

ELECTRIC  APPLIANCE  COMPANY 

ELECTRICAL  SUPPLIES 
CHICAGO       AND       SAN     FRANCISCO 


*LM'i'i„,(„','i!L',''i,VMil^ 


Gale's  Commutator 
Compound. 

The  Only  Articis  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  »«  prevent  tutting.    Absolutely  will  not  gum  tho  broshet. 
SOc  per  atiek.   aS.OO  per  dozen     Send  50c.  foe  trial  8tlek, 

FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

K||_|  eiHim     9     on  >*<>>«  Slanufacturem, 

■    MCLCHnHll     tt    UUti    Room  4II  inter  ocean  BIdg.,  130  Dearborn  street         CHICAGO 


Set  a  high  ideal  for  the  electric  machinery  needed  in 
your  work — Northern  direct  current  apparatus  will  meet 
this  ideal  and  exceed  your  greatest  expectations. 

Get  Bulletin  No.  2533. 
CHICAGO  SALES  OFFICE.  SUITE  425  MONADNOCK  BLOCK 

NORTHERN  ELECTRICAL  MFG.  CO.,     Madison,  Wis.,  U.  S.  A. 

Engineers,    Manufacturers.  248F 


You've  Heard  of  the 


PEERLESS 


INCANDESCENT    LAMPS 


H  you  don't  know  them  you  are  missing  a  great  lii:ht  giving 
biilhof  lncande>ceDi--e  liiat  is  electrically  and  mechanically  per- 
fect and  riglitly  named  •'  Peerless." 

They  are  not  labeled  one  way  and  rated  another.  Restassured 
when  you  are  buying  •'Peerless"  lamps  you  are  getting  full  rated 
caiiiilepower. 

The  \\'esco  guarantee  stands  behind  every  "Peerless"  lamp  for 
eilir-lency,  sutialned  candlei'ower.  current-consumption  and  life. 

On  yearly  contracts  we  are  prepared  to  make  the  lowest  price 
that  has  ever  been  made  on  a  strictly  high  grade  lamp. 


V  ELECTRICAL  MACHINERY  AND  SUPPLIES 

WESCO    SUPPLY    CO  ,    ST.    LOUIS,    IWIO..    O.    S.  A. 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAGO 


INSULATION  That  IS 

IWicanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For    Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


MIOABOIMD 

CHICAGO  MICA  CO.. 


"PEHFECTOHS" 

OF- 


VALPARAISO,  I  NO. 

INSUl.A-rORS. 


I  "QTIR"  INCANDESCENT 
*       O  I  Nn       LAMPS 


LONS  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


^      MADB     BY    THE    MOST    SKILLED    WORKMEN,      jf 

I  STANDARD  ELECTRICAL  MFG.  ? 
I  COMPANY,     :     Niles,  Ohio,  i 


EDISON   MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 

All  types — every  variety. 

Prompt  shipment — in  any  quantity. 

Jiliniatitre  and  Candelabra  Sockets 
and  Recept-^cles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Oeneral  Electric  Company,  narrisoii,  N.  J. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults. 
Grounds,  etc. 

EELIABLE.        ACCUBATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  CortlMidt  St,  NEW  YORK.  N.  Y. 


"AMERICAN"Sr 

ARE  THE  BEST.     Send   lor  daicrlptlte  Circular 

AMERICAN  BATTERY  CO., 

ECT-D  1SB9.  171  S.  Cllnlon  SI.,  Chicago, 


M.KLCIM    &  SQH. 

Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

Fo^  Elocfrical  Wopkerm 
and  Lino  BuUdarm. 

MATHIAS  KLEIN  &  SONS.. 

At  W.  Van  R.iron  Rt..  nhl^nnn.  fll 


^ 


1 

SHHw/;  i                ^^H 

THE  B.  O.  TRANSFORMER 

Du  you  expect  tu  need  new  transformers  tliis  fall?     If  yuu  do,  the  B.  U,  will  interest  you. 

Low  Losses 

High  Efficiencies 

Higli  Insulation 

Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send'  us  your  address  and  we  will  tell  you  about  our  insulation  and  the  advantages  i>f  slab  wind- 
ings in  connection  with  oil  ducts. 

The     Stanley    Electric    Manufacturing    Company 
pittsfield,  massachusetts 

Atlanta,  Ga.,  Empire  Building                                                                         Boston,  Mass.,  Oliver  Building 

CHICAGO,  ILL.,  MOXADNOCK  BLOCK 
Denver,  Col.,  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co.                              Los  Angeles,  Cal.,  Douglas  Block 

New  York,  N.  Y.,  2g  Broadway               Philadelphia,  Pa.,  North  American  Building 
St.  Louis,  Mo.,  Century  Bldg.                                                  San  Francisco,  Cal„  60-71;  Xew  Montgomerv  St. 

Seattle,  Wash.,  Pioneer  Bldg. 

Representatives  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Cn.  of  Toronto 

^^ 

•THE  S.  K.  C.  SYSTEM" 

September  24,  1904 


WESTERN    ELECTRICIAN 


13 


FKANK  N.  PHILLIPS.  Pncsident. 
C.  H.  WAaENSEIL,  Treasurer. 


CUQENK  F.  PHrLLIPB. 

GCNCRAt.  MANAQER. 


C.  ROWLAND  PHILLIPS.  VlCC-PRI*. 
O.  n.  REMINGTON,  Jr..  Sec 


AMERICAN  ELECTRICAL  WORKS, 

•  ■      ■     ■  PKOVIBEISCE,  B.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  UiE. 

New  fOEK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
CmcAQO  Stoee,  F.  E.  Donohoe.  82  Lake  St. 

MoNTEBAL  Beanch,  Eugene  F.  PhilllpB'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


SINGLE     AND 

POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO., 

Elkhart,  Ind. 

DO  YOU  BURY  MONEY? 

WHY  NOT  EARN  THE  INTEREST? 

Burying  Dead  Men  is  like  Burying  Money 

WHEN 

STOMBAUCH   GUY    ANGHORS 

ARE  SO  MUCH  IVIORE   INEXPENSIVE  AND  DO  THE  WORK  BETTER. 


SIMPLY    SCREW    THEM    IN-THAT'S    ALL. 


W.  N.  MATTHEWS  &  BRO, 

Dlatributorm 
603  CARLETOH  BUILDING 


ST.  LOUIS 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT CAUSES 


SOLICITOR  OF    DATCMTC 

U.  S.  &  FOREIGN  rll  1  CIl  I  0 

FOrIe  bain,  I6S2-3  Monadnoek  BIk.,  CHICAGO 


Bashings 


Greatest  efficiency  at  least  cost.  Absolute 
protection  to  wires  drawn  over  conduit 
ends.  Made  of  one  piece  of  sheet  steel 
and  cannot  be  broken.  Enameled  in- 
sulation. No  special  tools  required  to 
attach-  Approved  by  Are  underwriters. 
Write  for  bulletin  1002. 

BOSSERT 

Electric  Construction  Company 

imCA, 
N.  Y. 


YOU     BUY 

Maxsfadt  Patent  Mica  Fuses, 
Maxsfadt  Patent  Copper  and  Steel  Wire  Joints, 
■axstadt  Patent  Fuse  Blocks  and  Lightning 
Arresters— Fuse  Wire,  Fuse  Links,  Etc. 

We  manufacture  and 

WE    SELL    THEM 

TO  THE  WISE  BUYER  THE 
ABOVE     IS     SUFFICIENT. 

CHICAGO  DIE  AND  ELECTRIC  CO., 

87-89-91  W.  LAKE  STREET, 
CHICAGO, ILLINOIS. 


THE  STATE  UNIVERSITY  OF  IOWA 

SCHOOL  OF  APPLIED  SCIENCE.  Iowa  City,  Iowa 
Four  year  courses  of  the  Wghpst  grade  In 

^'i',!,c.pa.rNCINEERINC 

Sanitary 
Electrical 
Mechanical 
Mining 

University  environment.    Expenses  low. 

Address  C.  E.  MacLEAN,  President 


■yeapc 

E 


NamerouB  short  practical  coarBea. 
Special  courses  In  technical  cbemlfi- 
try.  bacteriolog.v,  etc.  Adequate 
equipment  In  shops  and  labora* 
torles.    Wftterpower. 


KESTER 

SELF  FLUXINQ  SOLDEB 

A  Tube  of  Solder  Pilled  with  Flux. 
Requires  no  Acid. 

SiVES-llBOR-TIHE-HOSET. 


J^4U^ 


ACTUAL     Size 


Send  for  Free  Samples. 

L.  P.  Mahler  Co..  R.  1008 Chemical  Bldg.* 

St.  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'Q    CO., 

48  N.  UNION  street,       CHICAGO,  ILL 


CrImshaw  Raven  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  inspection  and  c&rry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  lapesand  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

BRANCHES:  j^^CjH^CAaO^^^ 


riAIN  OPFICB : 
114.  116  &  lis  Liberty  St.,  New  York. 


BOSTON: 
''  Otil  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANDARO 

"0.  K."  Weatherprool  Wire. 

Slot  -  Bnmiiig  leatlierprool 

and  Meal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  L 


INCREASE  YOUR  CURRENT  CONSUMPTION. 

Assist  us  to  sell  ELECTRIC  SIGNS 
to  the  best  merchants  la  your  city. 

No  repair  bills  with  our  signs,  we  furnish  the  best — all 
metal  raised  letters  equipped  with  removable  copper  shell 
sockets.  WRITE  US,  we  will  conscientiously  study  your 
sign  wants  and  gladly  submit  drawings  with  very  low  quo- 
tations for  the  best  work. 

ZeroMarx  sign  works 

CHICAGO,  ILL. 

IMMMWINMMIIIMMMMII 
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W^AXTED,  FOB  SAXE    and 

similar  WAXT  COL.C3IX  advtrtise- 
ments  fjo  zvords  or  less),  $1  s°  *"* 
inset  Hon;  additional  words  3c  each. 
POSITION  "WABTTED  advertise- 
ments  (jo  zvords  or  less),  $1,00  an  in- 
sertion: additional  zvords  2C  each, 

POSITION  WANTED. 

By  yount:  man  as  ^uperlntenOeni  of  electric- 
ligbt  piani  or  muolclpal  lieht  aad  water  plant. 
Ten  years"  practical  experience  and  tecbnical 
education.  Can  handle  engineering  and  busi- 
ness ends.  Would  consider  electric  railway  or 
saleman's  positions.  AddressKOX  39i>.  care  of 
Western  Eleclricfan,  510  Martjiieite  Building. 
Chicago. 

POSITION    WANTED. 

By  irood.  all  around  eledric-Ilght  and  tele- 
phone man.  34  and  married.  Sober;  good  ref- 
erences. Address  BOX  397.  care  Western 
E'ectriclan.  .>10  Maniuette   Building.  Cblcasro. 

POSITION   WANTED. 

Ity  yount:  marrlea  man  of  23  \  ears  as  assistant 
electrician  and  Inside  wireman;  have  some 
e.vpertence.  Iligb  school  f;induate:  have  paid- 
up  coarse  In  electrical  euKlneerlng  with  the 
International  Correspondence  Schools,  of  Scran- 
tou.  Pa.  Ohio  or  bounding  states  raoii  desired. 
Parties  answer!  ny:  please  state  salary.  <  an 
furnish  references  Address  B<jX  398.  care  of 
Western  Electrician.  510  Marquette  Building. 
Chicago. 

FOR  SALE. 

4  L.  D.  12.  T.-H  arc  macblaes  with  one  extra 
armature.  AUo  200  6  6  amp<'re  open  T.  H. 
double  and  single  arc  lamps.  1-50  light  Man- 
hattan series  A.  C.  arc  system,  complete  with 
step-up  transformer,  1  regulator  and  35  lamps. 
All  at  present  in  operation  and  in  excellent 
condition.  Address  80X396.  care  ol  Western 
EU-ctrlcian,  510  Marfjuetie  Bldg.,  Chicago. 


MACHINERY  FOR  SALE  BY  THE 
CITY  OF  ELY,  MINNESOTA. 

1— Steel  Smokestack,  height  80  ft. .  diameter  4  ft. 
2—16  ft.  .T  60  in.  Dacey  Boilers.  46-4  in.  tubes. 
1—Buckeve  automatic  cut-off  highspeed  Engine, 

size  15x16  In..  68  in.  fly-wheel,  21  in.  face. 
1— Erie  Ball  automaticcui-off  high  speedEngine. 

size  12x13  In.,  54  in.  Ily-wheel,  13  In.  face. 
l—ErieBall  automatic  cut-off  highspeed  Engine, 

size  9x12  in.,  54  in.  fly-wheel.  13  in.  face. 
I— General  Electric  Co.  120  K.  W-  Alt.  Current 

Generator.  1,040  to  1,150  volts,  It;. 000 alt. .ring 

oilers,  sliding  base. 
2— Westinghouse,  60  K.W.  Alt.  Current  Genera- 
tors.!.040  to  1,150  volts,16.000  alt. .ring  oilers. 

sliding  base. 

These  three  machines  are  equipped  with  Ex- 
ciiers  mounted  on  sliding  ba=es;  marble  switch- 
board, size  9x6  ft,,  mounted  with  3  three-way 
knife  switches;  3  E-xclterSwitcbe^:  6  Rheostats; 
3  Volt-meters;  3  Ampere  Meters:  3  Pilot  Trans- 
formers; I  elght-p''int  Ground  Detector  and  3 
sets  of  Warts  Lightning,'  Arresters. 
1—35  Light  Brush  Series  Arc  Machine  with  Reg- 
ulator, Ampere  Meter  and  25  9.9  Series  Open 

Arc  Lamps. 
1— Endless  Leather  Belt— 30  feet  long— double, 

two-p!y.  16  Inches  wide. 
1— Endless  Leather  Dynamo  Belt  28  feet  long. 

double,  12  inches  wiue.  two-ply.  good  as  new. 
1— Endless  Leather  Dynamo  Belt  20  feet  long. 

double,  12  inches  wide,  two-ply,  good  as  new. 
1— Boiler  Breeching  for  three  boilers,  breeching 

Is  60  feet  long  with  elbow  in  center,  size  of 

breeching  3  feet  by  6  feet. 

This  machinery  Is  all  in  running  order  and 
can  be  seen  at  the  old  light  and  water  plant  at 
Ely.  Minn. 

The  city  has  also  for  sale  one  Hutson  Chemical 
Engine,  manufactured  by  the  Marinette  Iron 
Works,  at  Chlcaeo.  111.  Same  may  be  seen  at 
the  City  Fire  HaU. 

Any  information  desired  will  be  furnished  by 
tbe  undersigned. 

L.  .T.  AVHITE,  City  Clerk. 


FOR  SALE. 

ALTERNATORS. 

1.360  K.  W.  Qeneral  Electric  3-phuc. 

1-120     "       .    " 

I-7S        •*        WestloKhouse  2-phafe, 

250-VOLT  GENERATORS. 

1-250  K.  W.  Western  ElectrlcM.  P. 
1-200     ••       Eddy  M.  P. 

125-VOLT  GENERATORS. 

1-128  K.  W.  Western  Electric  M,  P. 
Immediate  shipment. 


Corliss   Engines. 

9oO  h.  p.,  34x60,  International. 

9UU  h.  p.,  22s4::s48,    Hamilton    Tand.  Comp. 

750  h.  p.,  32x54.  Hamfiton.   ISOO  Frame. 

(;..>U  li.  p.,  30x54,   St.    Lnuis.   1890  Frame. 

tUio  h.  p.,  2SXC0.  Philadelphia. 

500  h.  p..  16x32x42.     Corliss     Cross     Comp.. 

latest    type. 
450  h.  p.,   16x30x42.  AIlls  Cross  Comp. 
400  h.  p.,  2314x60.  Geo.  H.  Corliss. 
450  h.  p.,  24x48.  Harris,    latest   type. 
450  h.  p..  24x48.  Brown. 
350  h.  p..  22x42.  Allls.    1890    Frame. 
350  h.h..   22x42,   Sinter.  1S90   Frame. 
300  h.  p.,   20x4S,  Harris. 
301th.  p..  2"x42.  Hamilton. 
225  h.  p..   12x22x42,   Atlas  Tandem    Comp. 
225  h,  p..   18x42.  Hamilton. 
175  \\.  p.,  16x42.  Allis. 
165  h.  p..   16x36.  Sh.ux.   19n2. 
i."»0  h.  p.,  15X.3S.  IJruwii. 
14i»  h.  p..    14x42,   Allis. 
125  li.  p..  14x36,  -Putnam. 
90  h.  p..  12x:{6.  Harris, 
mm  li.  ji..   :^si,_,x52.    Buclveye    -Vutuniatic. 
."('Ill  h. p.. 1  7i.j.\-:<''._.x27.  Buckeye  Cross  Comp. 
4.">i>'li. p.. H;i-x2s'_.x27.  Buckeye  Cross  Cmnp. 


BOILERS  FOR  SALE 

5ix  Heine  Safety  Water  Tube  Boilers.  Rated  by  builders  340-horse' 
power  each;  160  pounds  worlcing  pressure.  Built  1900.  First  in  service 
1901.  In  two  batteries  of  three  units  each.  Steam  line  and  stacks  avail- 
able. Immediate  Delivery. 

Also  Babcock  &  Wilcox  in  units  of  400,  350,  280,  175  horse-pow.r 
each. 

Tubular  boilers  all  sizes. 

WHITEHEAD  MACHINERY  Co.,  p"^""""^'  '"** 


4."i"  ll. 


24x4.s.  P-uckeye  .Ajatom.atic. 


I  ll.  p.,  16x2«xl«,   Ideal    Tandem    Comp. 

27."  h.  p..  14x22x16.  Ideal    Tandem    Comp. 

2-""  h.  p.,  16x27x16.   Westingbou-^e    Comp. 

2iinii.  p,  l,sx24.   Meyer   Automatic, 

inn  ll.  p..  i."ix24,  (.'ummer. 
ir>Oh.p..H"i..xlS;xl.s,Willinms'  Tandem    Comp. 

lot.i  ll,  p.,  iL'i^xl."..    Taylor   Beck. 

Whitehead  Machinery  Company, 

DAVENPORT,  IOWA. 


Dynainos,£ngines,6oilers. 

250-K.  "W  ,  500-Tolt  WestiDghouse 

Generator.    Price $    900 

120-K.  W.,  135-cycle  General  Elec- 
tric Alternator.    Price 600 

Can  furnish  a  large  variety  of  alternating  and 
D.  C.  Generators  and  Motors,  running  from  5  K. 
W.  to  650  K.  W.  each. 

DIRECT  CONNECTED  UNITS  from  27  K.  W. 
to  400  K.  W.  each,  both  D.  C.  and  alternating. 

24x48  Harris  Corliss  Engine $1,750 

lSx4S  Beavy  dnty  Corliss  Engine  .    1,100 
16x43  Greentrald-Brown     autouia- 

tic  Engine 850 

I  have  smaller  and  larger  engines  both  Auto- 
matic and  Corilsb  at  Ter>  low  figures. 

COAIPOUND  E^GI^ES,  Corliss  and  Automa- 
tic, from  75  H.  P.  10  6UU  H.  P.  each. 

Tubular  Boilers  in  tirst-class  condition,  from 
5UH.  F.  to  150  H.  P.  each. 

Watertube  and  Firebox  Boilers,  running  from 
40  11.  P.  to  350  H.  P.  each. 

Can  supply  many  of  these  boilers  at  much  Ie%s 
than  half  original  cost. 

HUGH  W.  DYAR, 

206  Dearborn  Street,  Chicago. 


ETERIOnflTC.    ESTABLISMED    IG  YEARS.  SOLD    BY  AGENTS    fl'^D    OEALERS     ALL     OVER      TNE 

U . S . M ETAL  P Q Ll S H ;::« 1™ •■; 

>aLISMES   aLL  METALS.   B..-c_,.    N,.r=..    Ccoo.  Sa,  F«»:,r.::     295   E  Wss^.-stoi  S*    l«DJC««p- 


One  42-in.  x  15  ft.  9-in.,  250  H.  P.  Worthington  Water  Tube. 
One  60-ln.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-ln,  x  16  ft.,  Devlne  Tubular  Boiler. 

ENOIIMES. 

One  600  H.  P.,  21  x  36  x  30.  Wimams  Tandem  Horizontal  Compound,  140  E.  P.  M. 
Two  600  H.  P.,  20  X  30  X  24,  Porter-Allen  Tandem  Componnd,  200  R  P.  M. 
One  250  H.  P.,  12  x24x  18  Williams  Tandem  ComfouDd.  250  B.  P.  M. 
Two  100  H.  P,,  13  X  12,  Dick  it  Church,  High  Speed  Aulomalic. 

PARTIAL    LIST   ONLY. 

Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


'ACME' COMMUTATOH^M     | 


).  J.  EGAN'S  "ACME"  COMMUTATOR   COMPOUND 

absolutely  DreveQte  .parking  or  cutting.  One  Btickot 
"Acme"  fa  equal  to  one  gallon  of  oil  for  lubricating 
commutatore.    Free  Sample.    AGENTS  WANTED. 

5Dc  oer  Stick.       (5.00  per  doz.  .^i 

J.J.  egsn  Sole  nil..  317  Austin  Ave., Tel.  Polk.  1779  Cfalciio 


Sterling  Black  Plastic  Insulator. 

One  bundred  days'  contlRious  liaiilng  at  180"  F. 
will  not  make  It  brittle.  Water  repellent.  Oil  preof. 

THE  STERLING  VARNISH  CO.,     •     -      Pittsburg,  Pa. 


n^nti-CultinaComfOimiTSj 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

14Years' Use  on  street  Ry„  Light  and  PowsrCommutatois 

Has  Proven  its  Wortii.    WE  GUARANTEE  RESULTS. 

Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES, 

JAS.  McLaughlin  &  CO.,  i\>iv.i'sif 


BUY  YOUR  BOOKS 

FBOM  THB 

Elictrlelan  Pub.  Co..  E 1 0  Mirquettt  Bld|.,  Chluga. 


Louisville 

and 

Chicago 

And  the  places  north 

And  the  places  south 

And  the  places  between  are  reached 

by  the  quick  day  and  night  trains 

of  THE 


MONON  ROUTE 


Q^)£HICACO.|<lHmpQUSt-|0UISVlluBaiLWAV((t^ 

•   ■     "        ■  ▼  ■ • 

Also  the  celebriited  health  resorts. French 
Lick  and  West  Baden  Springs, are  reached 
only  by  this  road. 

Booklets  about  the  Springs,  their  wondcrlul 
^^3Ie^s    and    the    fine    hotels,     sent     free. 

CHAS.  H.  ROCKWELL    FRANK  J.  REED 

Traflic  M.-inager  Gen,  Pass.  Agt. 

202  Custom  House  Place.  Chicago 


586  Fulton  Street, 


Chicago, 


Only  10  Cents  Each 

Practical  Books 

ON 

Electricity. 

How  to  make  a  dynamo. 

How  to  make  a  telephone. 

How  to  make  an  electric  motor. 

How  to  make  a  storage  battery. 

How  to  make  a  Wloihurst  electric  macblne. 

How  to  make  a  magneto  machine. 

How  to  make  a  medical  Induction  coll. 

How  to  make  a  pocket  accumulator. 

How  to  make  a  plunge  batt«ry. 

How  to  make  a  voltmeter. 

How  to  make  a  galvanometer. 

How  to  make  a  hand  dynamo. 

How  to  make  a  talking  machine. 

How  to  make  a  'a  H.  P.  dynamo  or  motor. 

How  to  make  a  toy  motor. 

How  to  make  an  electric  bell. 

How  to  make  a  telegraph  Instrument. 

These  books  are  Illustrated  and  will  be 
sent  prepaid  on  receipt  of  prtce. 

Electrician  Publ'g  Co., 

5IO  Marquette  Building, 
CHICAGO. 


YOST  SPECIALTIES. 

Sockets,  Watt 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjustersm 

Cataloguo  for 
tho  aakinff, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

.OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  «rc  Lamps, 
Fans,  instruments. 
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ARNOLD  ELECTRIC 
POWER  STATION  Co. 

Engineers,  Constructors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

STJITE  1539,  MARQUETTE  BLUU..    CHICAC. 

NEW  YUKK  OFFICL:  711  TliA.NSIT   BLVii 


BUTTERFIELD,  J.  F. 

J    ELECTRICAL  ENGINEER  ANT)  CONTRACTOR. 

I  Complete  Telephone  Exchanges  Built  andMa- 

I  terlttl  Furnished. 

I  Cable  Construction  and  Undrrground  Conduit 

1  Construction  a  Specialty. 

f  Room  595.  113  Adams  Street,       CHICAQO,  ILL. 


H.J.  Mlnhlnnlck,  j 
Sec.  and  Uen'  1  Bup't.  | 

General  Engineering 

{^r\       Ttjit  Consulting  and 

K^KJ.f    J.  iic<    ContractlngEnglneers. 

Telephone8,EleotrlcLl(:ht,Pois-erTr«nBmlision  | 

Suite  1112. 136  ADAMS  ST.,  CHICA  GO. 

Long  Distance  TelephOi.  e  Central  478. 


Humphrey,     Henry    H.,  ] 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  chemical  Bldg.,      ST.  L 


I  Robert  W.  Hunt  &  Co. 

ENGINEERS 
1121  The  Rookery, 
Chicago. 


66  Broadway,  | 
New  York. 


Monongahela  Bank  Bldg.,  Pittsburg. 
Norfolk  House,  Cannon  St.,  London. 


A  WEEKLY 
REPRESENTATION! 

in  this    "Directory"  enables    engi- 


neers to  keep 
customers. 


before  all  possible 


I  McLaughlin,  J  AMES  j 

consulting 
arc  lighting  expert, 
practical  electrical  and  me- 
chanical engineer, 
53  River  St.,  -         Chicago, 


RUEBEL  ■  SCHWEDTMANN- 
WELLS, 

CONSDLTING.  MECHANICA.L  akd 

electrical,  engineers. 

Suite  801  Chemical  Building, 
ST.  L0D18,  D.  8,  A. 


I  lAng  J>iBtaj>.ce  Phone  Central  2Ui. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTEACTOR. 
Spbcialties— Central  station  HeatlngPlantB, 
I  Water   WorKe  Steam  Plants,  Electric  Light, 
I  Q&s  and  Street  Railway  Plants. 

1  r22o-2i  Marquetts  Buiujing,    CHICAGO. 


ENGINEERS 

Represented  in  this  '*  Directory "  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


[BRYAN,  WILLIAM  H.  g  |  Hornaday,  J.P.  &  Co 


M.  Am.  Soc.  H.  E.. 

Consnltlng  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


J.  H.  HALLBERG 

Consulting  Engineer 

Electi'lc  Light,  Power  and  Railway  Plants 
Suggestions  to  secure  Economy,  Speeillcations, 

Examinations  and  Reports 

15  Broadway,  NEW  YORK   I 

Long  Distance  Telephone  4578  Broad 


SUITE  IIOS  TRACTION   BUILDING 

CINCINNATI,  O. 

I  WATERWORKS,    ELECTRIC  RAILWAY,    LIGHT, 

TRACTION.  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


KOHLER    BROS. 

I  Contracting    Electrical    Engineers, 

Lighting  Power  Railways, 

X804-iso6-l8o8-l8io-x8l2  Fisher  Building. 

CHICAGO. 


STANTON,    LE  ROY   W. 

Consul  ing  Te'ephone  Engineer 

Plans.  Speciflcations  and  Supervision  of 

Installation  of  Complete  Telephone  Plants 

Special  Reports  on  Telephone 

ProperlJes  iind  Apparatus 

411  Electrical  Hid-,     Cleveland.  Ohio 


DUGALD  C.  JACKSON.  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MCMBCRS 

AMCniCAFI  INSTITUTE  VP  ELCCTHICAl.  CNGINEEfl« 

4HERICAN  ■••lETY    OF    MECHANICAL    ENGINEERS 

AHERICAN  SOCIETY   OP  CIVIL   ENGINEERS 

EXPERTS. 


ENGINEERS. 


MADISON,   WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


THE  PLACE  TO  GET  A  HOME 


IS 


MONTANA  WASHINGTON 

IDAHO     OR     OREGON 

THE  WAY 


Via 


NORTHERN    PACIFIC 

THE  TIME 
SEPTEMBER  15  to  OCTOBER  15 


VERY  LOW  RATES 

ONE-WAY  COLONIST  TICKETS 


FREE    GOVERNMENT   and    LOW    PRICED    RAILWAY    LANDS 

Good  for  Fruit,  Grain,  Dairying  and  Poultry.     Fine  Summer  and  Winter  Climate 

Splendid  Schools  and  Churches 


Regarding  Rates  and  Train  Service  write  to 

A.   M.   CLELAND, 

General  Passenger  Agent,   N.  P.  R. 

ST.  PAUL,  MINN. 


For  Information  and  Maps  write  to 

C.  W.   MOTT, 
General  Emigration  Agent,  N.  P.  R, 

ST.  PAUL,   MINN. 


Engineering 


MECHANICAL, 
ELECTRICAL, 
STEAM, 
_  _    CIVIL. 

Complete  and  ohort  courees.  Thoroughly  equipped 
engineering  Bhope.  Sbop  work  from  the  be- 
ginning. Short  courses  la  Steam  and  Electrical 
Engineering.  EspeoscB  low.  AccommodatlonB  the 
tieBU  School  all  year.  Students  may  enter  any  time. 
Correspondence  eieam  and  electrical  courspa.  Send 
tor  catalogue.  Mention  couree  In  which  Intereeted. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES.  IOWA. 


WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  SIZE  OR 

CONDI  HON. 

WE   CLEAN,   REPAIR   AND   RENEW 

OLD   BELTS. 

LEATHER  PRESERVER  MFG  CORP. 

27  W.  MONROE  ST..  CHICAGO 


$11.95  FIREPROOF  SAFE. 

buys    thiB 
^  300-pound 

guaranteed  Fireproof  I 
Safe,   highest    grade^  I 
heavy    isTouglit  steel   I 
contlnuoug  plate  con- 
struction, fitted  with 
genuine  Yale  triplex 
.S-tumbl  er  comblna-   I 
tlon  lock;   best  worli-  | 
manship   throutfhout, 
positively  the  equal 
of  safes  that  sell  aC 
820.00  to  825.00.    Di- 
men'slons:   outside, 
8i35li5g^xl6 Y  inches: 
Inside,   12x8"^x9 

inches.  Has  one  6x4-Inch  cash  box  with  fine  lock;  one  3x4- 
inch  drawer;  one  3!"ix4- Inch  pigeonhole;  one  laxSi-^-lnch 
book  space.    JustlljC  safe  for  Bmall  merchants  and  offices. 

$23.95 

BUYS  THIS 
87S-POUND 
HIGHEST 
GRADE 
FIREPROOF 
SAFE  (guar- 
■  n  t  e  e  d  >. 
Eq  uipp  ed 
■with      genu- 
ine Yale  un- 
plckable.  tri- 
plex,  combl- 
naClon  lock; 
ictlonthrough- 
Jon&:  Outside 
37?^  X24X22:V 
Inches.  Inside  meusiire.  20S' 
115x13  Inches.  Arnmsement 
of  cabinet  work:  One  6xi5^-lnch  iron  cash  box  with  high 
ffrade  lock,  with  two  flat  kevs;  one  Sjft'V-lnch  drawer  with 
knob,  two  2Yx*Y-lncli  pigeonholes;  one3x4\-liich  pigeon- 
hole; one  large  book  space,  HSi^saK   Inches:   one    small 
book  space.  i4¥xiV  inches.     ABIC    BARGAIN    FOR  ANY 
STORE.    OFFICE,    FACTORT.    SHOP    OR    HOTEL. 

We  will  letter  your  name  or  firm  name  In  gold  over 
door  free  of  charge  If  requested.  You  can  send  us  your 
order  for  either  one  of  these  safes  with  the  undei-standliig 
that  we  will  return  your  money  and  pay  freight  charges 
both  ways  if  you  are  not  pleased  pr^dono^oDKlder  jouhnTe 
r^celied  n  wonderrul  bargala  and >av<l  nboul  one-imir  In  prlci-. 
For  large  lllustratlonB  and  description*  of  our  <;omplete 
llneot8afe»,  including  our  massive  heavy  wall  single  and 
double  door  safes  at  815.60  up  to  8I0-J,00.  for  detailed  ex- 
planation of  our  method  of  Hreprooltng,  heavy  construc- 
tion, how  we  make  our  sates  heavier,  stronger  and  better 
than  others,  how  we  can  sell  the  h  ighest  grade  safes  it  is 
possible  to  build  for  about  one-half  the  prl<c»  all  other 
dealers  ask.  for  our  great  30-day  free  trial  offer,  ex- 
planation of  our  binding  guarantee,  our  monev  refund 
otTer,  for  freight  rates,  for  our  iibernl  terras  of  shipment, 
write  for  our  Free  Sale  Catalogue.  Cut  tbla  ad.  out  and 
mull  to  us  and  the  complete  SAFE  CATALOGUE  and  our 
WONDERFUL  MONEY  SAVING  SAFE  PROPOSITION 
WILL  BE  SENT   BY  RETURN  MAIL.     Addrei■^. 

M0  I  SEARS,  ROEBUCK  &  CO.,  Chicago,  III. 
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BOILER  WATERS  CORRECTED 

to   remove  and   prevent  scale  and   to  stop  corrosion.     DEARBORN  TREATMENT  does  the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


m 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


_       CMEIVIICAL-    \A/ORI^S. 

OG^^,     ^roslden^  Telephone:  Harrison  3S30  and  363 1 . 


Dixon's  In  Handy  hlb.  Bars 

Solid  ^"'^  '^^  slipping,  -without  hardening 

«      I  .     1^  .  ,  or  otherwise  injuring  the  leather. 

HGW    UlT6SSing       Qrcular  I250a.nd  free  samples  upon  request. 

luSEPH    DIXOX   CRLXIELE  CO..  JERSEY   CITV,  X.  J. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  GKSOLINB  ENGINES 

and  get  light  OD  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan>Americao  Exposition. 

Il  will  produce  as  good  a  com- 
mercial I'ght  as  tbac  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Kellable 
Send  for  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

__  CHICAQO  HBIQHTS.  ILU 

AGENCIES  : 
Keystone  Engineering  Co..  Farmer's  Ba.,k  Bid^..  Pittsburg,  Pa. 

Strong,  Carlisle  A  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland.  Ohio 
Mackay  Engineering  Co.,  149  Broadway,  N.  Y. 

C.  H.  Seldenglanz.,  52  When  Uldg.,  Indianapolis,  lod. 


If  tKe  InstaLlldction  of  a. 


'  -  f^-^-MiLt'i^atf^.^Ud.^iff-^-.i^.-gr'^ 


GREEN'S  ECONOMIZER 


Were  long  an  expense,  then  jou  would 
be  justified  in  deliberating,  but  under 
Ordinary  conditions,  depending  largely 
upon  coal  cost,  it  soon  pays  for  itself 
by  utilizing  waste  gases.  Electric 
light  and  power  plants  find  it  a 
paying  investment  outside  of  the  lo  to 
2o5f  saving  on  coal  bill.  Ask  for  ex- 
planation through  our  experts,  also 
for  booklet,  both  free. 


"Bhe  Greerv  Fuel   Ecoi\orr\izer  Co. 


Ma.tteeLwaLn,  N.  Y. 


*J^ole  Mantifacturer^  in  the  V.  ^S". 


REG.TRADE MARKS   Jhe  Rhosphor  Bronze  Smelting Co. Qmited, 

2200  Washington  AVE.,PHiLADELPHiA. 

)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

1NG0TS,CASTINGS,WIRE,R0DS,SHEETS,ETC. 

J^/wjJ^3utifi'-  —  DELTA   METAL 

/X  CASTINGS,  STAMPINGS  and  FORCINGS 

/dELT«v  original  and  Sole  Makers  in  the  U.S. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 

IVIF 


IVI 


hi  i  n 


MANUFACTURERS  OF 

ry  for   Insula'tins 


■tri 


I   \A/iro3 


Brt^idlng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S.  A. 


Cas  and 

Gasoline 
Engines 


CompetitiTe  tests  have  estab- 
lished the  superiority  of  the 
Olds  in  point  of  economy  over  any  other 
engine.      The    maximum    of  power  is 
obtained  from  a  minimum  of  fuel,  the 
cost  averaging  J  of  a  cent  an  hour  for  each  horsepower. 

St&.tloii«ry  Engines         -         -         2  to  100  H.  P. 
Portei.bIs  Enslnes  -  .    8  to    10  H.  P. 

Our  new  lUuslrmled  catalog  should  be  in  the  hands  of  every  power  user.    Write 
to-day  for  a  copy. 

OLDS  GASOLINE  ENGINE  WOR.KS. 

252  River  Street  ...  L&.nslng,  MlcK. 


JEFFREY  ^Jiri  DREDGES 


FOR  CATALOGUE 


THE  JEFFREY  MFG.  CO., 
COLUMBUS, OHIO. 


For  Electric  Work 

RBaULATION  AMD  ECONOMY 
OP      FUBL     UNSURPASSED. 

BEST  OH  EARTH. 

^SA 

WRITE  FOR  CATALOaUB  H 

Tbea  compare  It  with  some  Qaa  Eaglae 
kaad  books  tbst  cost  SI.OO. 

^x 

smi 

Woolley 
Foundry  &  Mach.  Works 

Box  too,  Andarmon,  Ind. 
U.  S.  A. 

BURBER A 

UTOMATIC. 

SAMSON  TURBINE 

We  build  these  turbines  in  all  SIZES  AND  STYLES,  on 
UPRIGHT  or  HORIZONTAL  shafts,  BELTED  or 
DIRECT  CONNECTED.  SINGLE  or  in  PAIRS.  They 
are  suitable  for  direct  connecting  to  GENERATORS, 
AIR-COMPRESSORS,  PUMPS  or  other  machinery  driven 
on  horizontal  shafting. 

THE    JAMES    LEFFEL    &.    CO.,       Springfield,  Ohio,  U.  S.  A. 
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HENRY  NEWGARD  &  CO. 

ELECTRICAL  CONSTRUCTION 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tor^'Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illinois. 


HIPWELL 

ENCLOSED 

ARC  LAMP 

"MARVEL    OF    MEGHAHICAL  ^SIMPLICITY  " 

MADE  FOR  ALL  CIRCUITS— DIRECT  AND  ALTERNATING 

SAMPLES  SENT  ON  30 
DAYS' TRIAL-COSTS  NOTH- 
ING  TO   TRY    THEM. 

HIPWELL  IVIIVFC.  CO. 

ALLEGHENY,      PA. 


TYPEE. 


SCHEEFFER  INTEGRATING 
WATTMETER 

Type  E  for  Alternating  Current  Type  F  lor  Direct  Current  Circuits 

DUST  AND  BUG   PROOF 
IMPROVED  OONSTRUCTIOH 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TYPEF. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERMATIMB  CURRENT. 


PEORIA,  ILL.,  « 


U.  S.  A. 


DIRECT  CURRENT. 


TESTED  FUSE  WIRE  AND  STRIP 

OPEN  FUSE  LINKS 

ENCLOSED  FUSE  LINKS 

TELEPHONE  FUSES 
TUBULAR  LINE  FUSES 


SWITCH 
OUTLET 
BOXES. 


WIRE  JOINTS 

TEST 
CONNECTORS 


CHICAGO  FUSE  WIRE  &  MFG.  CO., 


CHICAGO. 


BUFFALO. 


NEW  YORK. 


TELEPHONE 
PRINCIPLES  AND   PRACTICE 

A  NEW  BOOK  IN  TELEPHONY 

By 
CEORCE  WALKER  WILDER,  PH.  D. 

Professor  In  Telephony  In  the  Armour 
Institute  of  Technology 

Complete    and   up-to-date,    written   by    a    practical    man.       All    about    modern 
telephone  apparatus,  their  principles  and  use  : 
I.       Fundamental  Ide&s 
IL      Telephone  Apparatus 

III.  Systems  of   Communication 

IV.  Construction   and   Equipment 

IN  32  CHAPTERS.  450  PAGES,  375  ILLUSTRATIONS.  PRICE  82.00  POSTPAID. 

Send  Postal  Money  Order  to 

THE  CANTWELL  PRESS    •     Madison,  Wis. 


CENTRAL  STATION  HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Amebicam  District  Steam  Company 


Mention  Western  Electrician. 


LOCKPORTN.Y. 


Chicago,  III. 
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BITUMINIZED 
FIBER  CONDUIT 

FOR  UNDERGROUND  CONSTRUCTION 


Combines  the  good  features  of  other  conduits. 
Eliminates  the  bad  features  existing  in  many  kinds. 
Has  valuable  features  not  found  in  any  other  ducts. 

Made  in  7-foot  lengths  with  male  and  female  joints,  making 
construction  very  rapid  and  simple, with  consequent  low  cost 

Alignment  is  perfect  and  permanent  without  tedious  care 
and  skill  required  in  laying  of  butt-joint  conduits. 

Users  are  astonished  by  the  ease  and  rapidity  with  which 
cables  can  be  drawn  in,  and  this  without  the  slightest 
scratching  or  injury  to  the  lead  covering  thereof. 

Made  in  sizes  from  i-inch  to  lo-inch  diameter. 

Bends  of  any  radius  and  any  angle. 

Write  us  for  further  information  and  prices,  stating  sizes 
and  quantities  required. 


American  Conduit  Com 

Main  Offices:  1005-6  H/lanliattan  Building,  Oliicago 

other  Offices: 

170  Broadway,  New  York.  336  Macy  Stm,  Los  Angeles 


We  iatroduced  succcstful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet—'*  Selective  W." 


CENTRAL 
ENERCY 

O  l« 

MAGNETO 


Impedance  Coll  for  Selectlves.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


*-^^*^ 


TeleShoNE 


THE  BEST  KIND  OF  INSURANCE 
FOR  TOLL  LINES 


To  be  erected  on  the  most  exposed 
parts  of  thp  line.  They  require  n<r 
attentioi>  after  erecting. 

Minnesota  Electric  Co., 

MINNEAPOLIS,  MINN. 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Uade  la  any  desired  capacity. 

Sample  parts  and  quotations  on  requent. 

INTERNATIONAL 
TELEPHONE  MANCFACTURIN6  CO. 

CHICAGO,  U.  S.  A. 


IS  SIMPLE  as  ITS  NAME. 


The  Telephone 

By  J.E,HOMANS,  A.  M. 

352  pages. 

Qothf  Price  $J.OO. 

An  up-to-date,  practical  treatisa  on  tbe 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marauette  Building, 


^^      ^ 

A  uiomatiG    Telephonesm 

Privacy 

Promptness 

Precision 

Profits, 

/T'^^ 

Auiontaiic  Electric  Co,,         Chicago,  U,  S.  A, 
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SOMETHING  DOING  IN  A  STORM 

WITHOUT  A 


BABY 

KNIFE 

SWITCHES 

STAMPING 

AND 
PLATING. 

SOLD  BY 

ALL 
JOBBERS. 


King  of  Protectors 


Better  Buy  a 

"TORNQUIST" 

COMBINATION  LIGHTNING  ARRESTER  GROUND 
SWITCH  FUSE  AND  LEVER  CUT-OUT. 

THE  ONLY  S5FE  PROTECTOR  MADE.  ORDER  SAMPLE  NOW. 

Clinton  Stamping  &  Electric  Co., 

CLINTON,  lA. 
HART  &  GO.,  Chicago,  General  Agents. 


STROMBERG-CARLSON 

Centra/  Energy  Multiple 
Syifitchboartl  Apparatus 

IN  USE  BY  THE 

KANSAS  CITY  HOME  TELEPHONE  CO. 

KANSAS  CITy,   MO. 


"JUST  AS  GOOD  AS 
KELLOGG  APPARATUS ' 


cannot  be  bought  outside  our  factories 
for  the  same  price  we  ask — for  a  higher 
price  or  for  a  lower  price. 

Our  customers  never  think  Kellogg 
prices  high. 

We  are  quoting  attractive  magneto 
prices.  Write  us  for  quotations  on 
everything  in  the  magneto  line. 

Send  for  our  new  bulletins  Nos.  8  to  J  3. 

Do  not  miss  visiting  the  Kellogg  ex- 
hibit at  the  St.  Louis  Exposition,  Elec- 
tricity Building. 

Kellogg  Switchboard  &  Supply  Co.,  1 

GREEN  AND  CONGRESS  STREETS,  CHICAGO  ^ 


Branch  A,  Kansas  City,  Mo. 


"Manufacturers  of  the  Complete  Product." 


(( 


Branch  C,  Kansaa  City,  Kan. 

"CENTRAL  ENERGY" 

OUR    REGISTERED   TRADE    MARK    IMPLIES 

PERFECT  TELEPHONE  SERVICE" 


Electric  Building.  Cleveland 


Keystone  Telephone  Building,  Philadelphia 


PROTECTORS 
THAT  PROTECT. 

Our  patent  wrapped 
fuse -used  in  our  pro- 
tectors are  an  insurance 
policy  against  light- 
ning. 


Sample   free   by    mall    to 
any  Exchange  or  Toll  Line 


Branch  B,  Kansas  City,  Mo. 

Quotations  and  Estimates 

Furnishetl    on    Requestm 

OUR  BULLETINS  MAILED  fREE. 


TEVTRrcriSTROMBERG-CARLSON  TEL.  MFG,  CO., 

■'     '  GENERAL  OFRCES,  WESTERN  SALES  OFFICE. 


No.  12  Double  Line. 


909  Marltet  St., 
ST.  LOUIS,    U.  S.  A. 


ROCHESTER,  N,  Y. 


CHICAGO,    ILL. 
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PRODUCERS^ 

AND 
WHOLESALERS 
OF  WHITE  CEDARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES    ON    SMALL    POLES. 
Writefora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA^DRC 


'^YARDS 

I  KOSS    MICH. 
L'ANSE 
MUNISING     '■ 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     •• 


SUITE    IZ06  TRIBUNE  BLD6.  CHICAGO. 


TELEPHONE       POLES 


Feeley,  Cobasset,  Deer  Elver,  Tenstrike 
Cartfully  Inipected  stock  at  low  prlcei. 

J.  W.  MORRISON  LUMBER  CO.. 


Y«rdj   at  Bed  CUfl.  Win..  Aitkin, 
and  Black  Duck,  Minnesota. 
Large  stocks.    Prompt  shIpmentG, 


018-19  Lumber  Exchange 
MINNEAPOLIS,  MINN. 


BRACKETS—X 

ARMS— PINS 

little  things  it  is  true,  but  they  cut  a 

big  figure  in 

line  construction. 

OVR.    MOTTO    IS: 

Prompt  Shipment       Quality 

ffatlsf  action 

RiSht  Price 

COLUMBIA  MFG.  CO. 

ANTIGO.  WIS. 

*1P)^^0^W^  OMAftjoJ^  §iM>^tWvftV  ^jvj&w  €eC,    ^juAvwc&w  ftA^^yMvoWXtw.  6AeixAMNW,lAiU*^» 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 

Satlsfactery  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
HealthtuI  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


For  full  Information  and  descrlptlTe  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  IN. 


ELECTRICAL  BOOKS. 

^Kll     KCInds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Snlte  510  Harqnette  BIdg.,         CHICAGO 


"The  Nation's  pleasure  prourd  and 
-sanitarium,"— />afid  Bennett  Hill. 


THE 

ADIRONDACK 

MOUNTAINS. 


The  lakes  and  streams  in  the 
Adirondack  Mountains  are  full 
of  fish,  the  woods  are  invitin},s 
the  air  is  filled  with  health,  and 
the  nights  are  cool  and  restful. 
If  you  visit  this  region  once,  you 
will  go  there  again.  An  answer 
to  almost  any  question  in  regard 
to  the  Adirondacks  will  be  found 
in  No.  20  of  the  "Four-Track 
Series, ""The  Adirondack  Moun- 
tains and  How  to  Reach  Them;" 
issued  by  the 

NEW  YORK  CENTRAL 

A  coi>y  will  be  mailed  free  on  re- 
ceipt of  a  two-cent  stamp,  by  Georye 
II.  Uanlels,  General  Passenger  Aj,'enl, 
Grand  Central  StailoD,  New  York. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


You  don't  have  to 


use  any  augers, 
wrenches,  or  other 
special  tools  to  install 
a  Crouse=Hinds  Har= 
peon  Guy  Anchor. 

You  simply  drive  it  in 
with  a  12  pound  sledge, 
30  or  40  blows  will 
do  it. 


WRITE  US  FOR  CIRCULAR 
AND  PRICES. 


CROUSE-HINDS  COMPANY, 


133  S.  CLINTON  STREET, 


CHICAGO,  ILL. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


Points  In  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  wldevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  I2th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Dulutn,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND.Gen'IPass.Agt.,Milwaukee,Wls. 


"TELEPHONE 


TROUBLES 


HOW  TO  FIND  THEM," 

By  W.  H.  HYDE  and  1.  A.  McMANIWAN, 

FORMERLY 

HASKINS'  TELEPHONE  TROUBLES. 

This  little  booK  Is  strictly  up-to-date  on  all 
matters  pertaining  to  telephone  troubles  and 
their  remedies. 

Sent  Postpaid  for  25c. 

New  (ninth)  edition  just  out,  52  pages. 
Many  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  Inspectors. 

Telephone  exchange  managers  and  employes 
will  find  this  book  a  great  help  In  locating  tele- 
phone troubles  and  remedies  therefor. 

ELECTRICIAN  PUBLISHING  CO., 

BIO  MtrguaHa  Bldo..  Chlcaaa. 


Locations    for   Industries 

Brie  Railroad 

Cliicago  to  New  Yoric 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
;an  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
Information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street,  New  York 
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.21 


NAZI 


Write  us  for  prices  on 


CEDAR    POLES 


BIG  STOCK 


LOW  PRICES 


THE  WESTERN  LUMBER  i^  POLE  CO 


Main  Office,  DENVER,  COLORADO 


Some  of  our  customers  in  Poles  and  Ties  telegraph 
us  their  orders. 
Do  we  need  say  more? 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Michigan 

PITTSBURG  AGENTS:   Tipper  &  Patton,  509  Bessemer  BIdg. 


WHITE    CEDAR    POLES 

Don't  forget  our  MinneBOta  Transfer  Yard— midway  between  St.  Paul  and  Mlnna- 
ApollB,  whera  we  load  Ln  forty-eight  houra  from  the  time  we  have  your  order. 

DAOE"    Jb     Ull    I      f^f>        1003  Lumber  Exchange, 

ri*VM^  €X>  niuu  x^Vfm     Minneapolis,  minn. 


Southern  Cedar 

NO  ROTTEX  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  NewYork 


^€1 


62  ?^i®»i 


^^iiiiaSilliiii^iMi 
S^S^  ESTABLISHED    1862 

WM.MUELLERCOM  P  AN  Y 

I21I-12-/3  MARQUETTE  BLDG.  ClilCAQO 

EISHT    DJSTRIBUTINS     YARDS 


POLE  DEALERS  ADVERTISING 
IN  THE  AVESTERi;;;:::ELIiC-: 
TRICIAN  OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


WESTERN 


:i:CEDARPOLES 

All  Lengths  an»  sizes 

LindsieyBros  Co. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS, 


We  want  your  Inquiries  always. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Larg*  Stock  Constantly  on  Hand 


Poles 


J^  you  i^a>i^  a.^^^^all  molor 


MICHIGAN  WHITE 


PROWPT  SHIPMENTS. 


LARGE  STOCK. 


l1^«=i 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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HOLOPHANE    PAGODAS 

CHICAGO  HOLOPHANE  GLASS  COMPANY  new york 


PATENTED    JUNE    28,    1904 

To  fit  Standard  2  1-4  in.  Holder 

(All  cuts  one-third  actual  size) 


2682  2683 

To  fit  Special  I  5-8  in.  Holder  Furnished  Free  with  each  Reflector 


2631 
(Plain  edge  is  2630) 


2621 
(Plain  edge  2620) 


2657 


2656 


NOTICE— In  order  to  distinguish  the  Holophane  CONCENTRATING  reflector  from  the  Holophane  DIFFUSING 
globe  the  Trade-name  "  PAGODA"  has  been  adopted  for  Holophane  reflectors 

HOLOPHANE    SCIENTIFIC    GLASSWARE    IS    PROTECTED    BY    THE    FOLLOWING    PATENTS 

Nos.  neS.SaO,  J.ily  U,  1S96;  r,93.;J48,  Nov.  !l,  1897;  :il],366,  Feb.  28,  1899;  634.295,  Oct.  3,  1899;  31,353.  Aui?.  8,  1899;  31,354,  Ahr.  8,  1899: 
31,355,  Aug.  8.  1899;  31,350,  Aug.  8.  1899;  31,357,  Aug.  8.  1899;  31,3.58,  Aug.  8,  1899;  31,3.59.  Aug.  8,  1899;  32,286,  Feb.  27,  1900;  32,685,  Mav  22, 
1900;  32,686,  May  22.  1900;  6.55.728.  Aug.  14,  190O;  33  996,  .June  29,  1901;  679,770,  Aug.  6,  1901;  679,771,  Aug.  6,  '901;  687,848,  Der.  3,  1901; 
35. 616.  .Jan.  28,  1902;  3.5,684,  Feb.  4,  1902;  35.755,  Feb.  18,  1902;  35,7.56,  Feb.  18,  1902;  35,7.57,  Feb.  18,  1902;  35.682.  Feb.  4.  1902;  35,683.  Feb.  4. 
r.ill-';  30,215,  Feb.  3,  1903;  36,214,  Feb.  4,  1903;  732,211,  .June  30,  1903;  762,926,  .Tune  21,  1904;  762,927,  June  21,  1904;  763,638,  .June  28.  1904; 
71.:!. 089,  .luup  28,  1904.     Other  jiatenis  pending. 

The  General  Electric  Company  have  adopted  Holophane  "Pagodas"  exclusively  for  use  with  their  celebrated  "Meridian."  ;uid  other 
electric  lamps. 

The  following  well-known  lamp  comp;mie.s  endorse  and  use  Holophane  "Pagodas"  as  being  the  most  etUcieul  and  decorative  reflectors 
on  the  market,  namely  ;  Bryan-Marsh  Co..  The  Columbia  Incandescent  Lamp  Co.,  Simbeam  Incandescent  Lamp  Co.,  The  Buckeye  Electric  Co., 
Fostoria  Incandescent  Lamp  Co.,  The  Shelby  Electric  Co.,  Tlic  Independent  Incandescent  Lamp  Co.,  The  Warren  Electiit  and  Specialty  Co., 
The  Colonial  Electric  Co.,  The  New  York  imd'  Ohio  Co.,  and  all  the  leading  electric  lamp  manufacturers  of  the  United  States. 

ILLUSTRATED  CATALOGUES  AND  TRADE  DISCOUNTS  SENT  ON  APPLICATION 
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Type  K  Induction  Wattmeters 

Glass  case,  separately  sealed  terminals 


All  moving  parts  can 

be 

removed    and      repla 

ced 

without    affecting    to 

the 

slightest  degree   any 

ad- 

justment  or  impairing 

the 

permanent    accuracy 

of 

the  meter. 

We  make  Type  K  meters 
in  all  sizes  for  all  com- 
mercial circuits  with  glass, 
metal  or  switchboard  case 
with  inner  sealed  or  sep- 
arately sealed  terminals. 


Fort  Wayne  Electric  Works 


'WOOD"  SYSTEM. 


Fort  Wayne,  Indiana. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  linernan. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 


Mailed  anywhere  on 
receipt  of  price  .  ,  . 


ONE  DOLLAR. 


No   technicalities.  Substantially  bound   in  cloth. 

'**'*'4f*4f01MMM*IM/0*  <^'€4MM4MM4M'»0-«4HM  '4HHHM4M4MMM'4f*** 

I  ELECTRICIAN  PUBLISHING  CO., 

iSIO  MARQUETTE  BUILDING,  CHICAGO. 


I 


Good  Advice 


No.  9. 

A  certain  successful  station  superin- 
tendent, upon  being  asked  what  he 
considered  to  be  the  indispensable 
elements  of  a  profit-making  plant, 
stated  that  his  long  experience  had 
taught  him  they  were:  good  engines, 
good  dynamos,  close  attention  to 
business    and  DUNCAN  METERS. 


Good  Advice  No.  I  0  Next  Week. 


Send  for  Bulletin  and  Prices. 


DUNCAN  ELECTRIC  MFG.  CO. 


LAFAYETTE,  IND. 
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IMPROVED  REYNOLDS  FLASHER 


VULCANIZED  FIBRE 

Highest   grades  for  electrical  iosulation  aod  mcchaolcal  purposes,  ia  sheeti^ 
tubes,  fodi  and  special  shapes.     Catalogues  aad  samples  oo  applteatloo. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


For  ELECTRIC  SIGNS,  FLAGS,  DISPLAYS.  ETC. 


The 

simplest  and 
most  practi- 
cal Flasher 
on  earth. 


A  Proven 
Success, 
Not  an 
E.vperiment. 


Electrical  Supply  Dealers,  Contractors  and  Central  Stations  find  it  very 
profitable  to  advocate  our  Flashers  among  their  patrons. 

«  RITE  us  for  Flasher  IntonMllon  and  pointers  on  eleftrlc  signs. 


REYNOLDS  ELECTRIC  FLASHER  MFG.  CO. 

221   FIFTH  AVE.,  CHICAGO.  ILL. 


^ 

»i  -*^ 

1 

IV'^BIM 

III 

VjVH 

11 

^1 

M 

wjiM 

EDISON  PRIMARY 
BATTERIES 


FORMERLY 
EDISON  U  LtNOE 


Tlicre  is  no  deterior.ition  in  tlie  permanent 
p.irts  of  tliese  batteries.  It  follows,  there- 
fore, that  each  time  a  cell  is  recharged  it 
will  last  as  long  a  time  and  deliver  as 
heavy  a  current  as  tlie  original  charge 
when  the  cell  was  first  put  intn  lervir-A 
Oiir  catalogue  No,  7  will  tell 
about  this.     Let  us  send  it. 

EDISON    MANUFACTURING    CO., 


(XCd'vi 


Factory,  ORANGE.  N.J, 
NEW  YORK,  83  Chambers  SI, 
CHICAGO,   304  Wabash  Ait, 


DIRECT  CURRENT 

MOTORS 


THE  ADAPTATION 

of  our  motors  to  mechan- 
ical drive  is  practically 
universal,  and  their  serv- 
ice is  unequaled. 

Write   for   Bulletin  No.  2181+. 


SPRAQUE 

ELECTRIC     COnPANY 


Qeneral  Olllces: 
327  Weit  S4th  Street,  New  York. 


Chlca£*  Office;  PIsher  BuUdlnf. 


STURTEVANT 
MOTORS 


All  Types.  Sizes  and 
CaLpatCities  to  Meet 
Any    Requirements 


B  .     F  .     S  T  U  R  T  E  V  ANT     CO 


Boston,   Massachusetts 
Censral  Office  and  Works  :  Hyde  Pa.rk,  Mass. 
New  York  Philadelphia.  Chicago 


London 


Wa^rrerv 


Alternator 


It's  the 

INDUCTOR.    TYPE 

Simple  as  a  child's  A.  B.  C. 

'■Anybody  not  a  fool— ought  lo 
be  able  to  operate  II."  This  in- 
ductor carries  the  Inducing  mag- 
r.ellsm. 

WE  GUARANTEE 
WHAT  WE  SELL 

AND 

SELL  WHAT  WE 
GUARANTEE 


"WRKNfr«K6 


SBLtldusky,  O, 


iBIack  Diamond  File  Works  ^ 


Eat.  iMs.t. 


Inc.  ISO.'!. 


Twelve 
Medals 
Awarded  at 
Inlernallonal 
Exfoslllons 


^  OUB  SOOni*   .ire  on  |!|AI.K  IX  EVKRV  l,EADI!ir(i  BARDWABE  j^ 
4^  STORE  IX  THE  rXITED  MTATEt»  AXD  CAXAOA.  {j^ 

I    G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ? 


JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  off 
All  Kinds 


Bare 

Copiier 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


-AfiENCIEt    ANV   BRANCHIt' 


Heel  Veili 


Chlcige 


Clevelind 


len  Frenelse*  PklladtlphK 


70l.  ni7.      $3>00  Per  Aihub. 


Copyriplit.  1903.  by  Elt-ctricinn 
Puulishiiig  Compiiry,  Ci.ifutrn. 


CHICAGO,  OCTOBER  1,  1904. 


to  Cents  a  Copv.       NO.  14. 


QIMDI     CV  INSULATED 

Ollwlr    I.CiW  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

"'""r.'huson""^'       ^/le  Simplex  Electrical  Co., 

II.1  Monadoock  Biocli.  CHICAGO.  I  10  State  Street,  BOSTON,  MASS. 


1889— Paris  Slxposltion, 
Kedsl  for  Bnbber  Insulation. 

1893-World's  Fair, 
Hf  edal  for  Bnbber  Insnlation. 


TRADE  HARK. 


THE  STAJTDAKB  FOR 

BUBBEB  rSTSVIiAXIOHr. 

Sole  Manufacturers  of 


flkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""p^'r  Wires. 
THE  OKONITE  CO.,  Ltd 


•  IIMin)  L.  Cindat, 
N.  Ourut  Chievar, 


'  Managara. 


253  Broadway,  New  York. 


Geo.T.  Manson.Oan'l  SUA 
W.  H.Hodclns.Secy. 


CHICAGO    INSULATED     WIRE     CO. 

152-154  LAKE  ST..  CHICAGO 
1108-1110  PINE  ST..  ST.  LOUIS,  MO. 

Bare   and   Insulated  Wires  and   Cables 
Ga.Ivanized  Steel  Stra.nds 


tawc  ■!>■■ 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 


Nktlonml  Code  Stmndard. 
CKESCENT  INSULATED  WIRE  AND  CABLE  CO., 

NUiR  Oflict  and  Ftctory,  TR£NTON,  M.» 


New  York  OHIo<,_^ 


/    ,^«'""?-^ 


INDIANA  RUBBER  AD  INSULATED  WIRE  CO., 

UANIJFACTURERS  OF 

Paranite  Rubbar  Covired  Wires  and  CableSf 

UNDERGROUND,  AERIAL,  9UIHARINE  AND  INSIDE  USE: 
TBLBPHONB,  TBLBaRAPH  AND  PIRB  ALARM  CABLB6. 

All  Wins  are  tettei)  at  Factory.  JONESBOBO,  mWk 


Plllsbury  Alternating 
Current  Ceiling  Fans 

MANUFACTURED    BY 

CENTURV  ELECTRIC  CO.,  St.  Louis,  Mo. 


RUUTEAU 

CONDUITS  FOR  INTfJilOR  WIRING. 

American  Circular  Loom  Co. 

Cbelsei,  Mass.,  New  York,  CfilcA|o,  Su  Prandsfio. 


I  ElectricHeatiagApparatus 

•  END  rOR  eZ-PAOE  CATALOaUC. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


STANDARD  UNDERGROUND   CABLE  CO. 


322  The  Rookery,      Westinghouse  Bldg., 
Chicago.  Pittsburg. 

CrosBley  Bldg.,  San  Francisco. 


56  Liberty  St.,       1225  Betz  Bldg., 
New  York  City.       Phliadeipbia,  P». 
10  Post  Office  Square,  Bostoo. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubbir  Covtred  Wires  and  Cables.       Underground  Cables  for  all  Purpose!. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

MaDufactur«rs  or 

Electric  Globes  and  Shades,  both 
Arc  and  Incandescent 

Inner  and  Outer  Qtobss  iat  all 
enclosed  arc  systems 

CATALOaUES    SENT    ON    REQUEST 


THOUSANDS  IN  USE. 

Motors,  Va  h.  p.  to  100  h.  p. 

Df  Damos,  1  k.  w.  to  76  !c.  w. 

Blflitat  Qulllty.     Reuonabtl  Priia. 

THE  HOBARTELECTRIC  MFG. CO. 

TaOT,  OHIO. 


J.  J.  e:aAN'S~~^^\ 
'ACMf  coumiTATon^M  I 
^COMPOUNO^^l/ 


J.  J.  EGAN'3  "ACME"  COHMUTAIOR  COMPOUNO 

absolutely  Drevents  .parking  or  cutting.  One  stick  of 
"Acme"  ia  equal  to  f>ne  gallon  of  oil  for  lubricating 
commotators.    Free  Sample.    AGENTS  WANTED. 

60c  oer  Stick.       te.oO  per  do2.  t 

J.  J.  Esian  S»leMI|!.,3l7  AultloAvcTel.  Polk,  1779  Cliluzo 


EST.iBI/ISHED  1875. 
COMBINATION  OF 

Stow  Flexib[e^haft 

MULTI-SPEEDlioTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling. Tapping,  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Pricea. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Sellg,  Sonnenthal  &.  Co., 
85  Queen  Victoria  Street,  London,  England 


KE8TER 

SELF  FLUXING  SOLDER 

A  Tabe  of  Solder  Filled  with  Plui. 
Requires  no  Acid. 

SAVES-liBOR-TIME-HONEY. 

FLUX- 


♦      t    I   J   J  J   -'   -'T^ 

ACTUAL    SI2C 
rATCMTI*. 

Send  for  Free  Samples.  - 
L.  P.  Mahler  Co.,  R.  lOOS  Chemical  Bldg., 
St.  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'O    CO., 

«6  N.  UNION   STREET,       CHICAGO,   ILL 


THERMOPILES  '^XS!?l%„ 

For  Electrolytic  analysis,  charging  storage  batteries, 
and  otlier constant curreot requirements.    {3  Baoll. 

WALSH'S    SONS    &    CO., 
264  Wsfliiaeton  Street.         Newark,  N.  J. 


H.  N.  FENNER,  Prosident 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurar 


IME\A/ 


IVI 


MANUFACTURERS  OF 


Kiioory  for   i  nsulai-ti  ng 


IVI 


■trical   AA/iros 


Bri^lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 

P-INE     ^A.S-rilM<»S     A.    SfBBCIift.L--rY 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S.  A. 


^ESTIIN  ElecMeal  Ingtafflenl  Co. 


^-^^JU4^,^.,l.,h:^^zl.:i^^^,^.^A^>^;.~UA-^^:^^^•1^:!UJU:'i^:!u■^>-%■:^^-^^l.^^,A 


Waverly  Parle,  NEWARK,  N.  J. 


SUlios  Isstrme&is. 


These  Instruments  are 
constructed  upon  the 
same  gener.il  prin- 
ciple as  our  regular 
BtandArd  Portable  Direct 
Onrrent  Voltmeters  and 
Ammst«rs,  but  are  much 
Urger,  and  the  worUng 
put*  are  Inclosed  la  k 
Matty  designed,  dost-proof 
«Mt4ron  cmse  which  eCee^ 
tw^  shields  the  Instm- 
MiBtetrom  diatnrbing  In- 
*■■■><■  ot  extersAl  nu«- 
Wtto  field*. 

^B^LDf-EttTopeMi  WertoB 
«ecarie*l  InstromeaC  Co.,  Rlt- 


Weston  StAodard  Illuminated 

Dial  Station  Ammeter, 

Style  B.        '■FlushType.*' 


Weston  Standard 


Portable  Direct  Beading 
Voltmeters  and  Millivolt- 
meters.  Ammeterdand  MJl- 
ammeters.  Wattmeters 
and  Voltmeters,  for  Alter- 
nating^ and  Direct  Carrent 
Circuits. 

Ourportable  lastrnmpnts 
are  recof^ized  aestnniiards 
throni^boat  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
etlU  better. 

They  are  the  mn«t  relia- 
ble, abeolnte  standards  (or 
Laboratory  ose. 

LONDOS— Elliott  Bros..  Cen- 
tary  Work3,  Leirlsbam.. 


Paki.  F»Aiict-E.  H.  Cadlot.  12  Rue  St.  Georges.         Xew  Vork  Ofllce— 74  Cortlandt  »t_ 


SATISFACTION    ASSURED 


Every  battery  *f* 
has  its  own  '^ 
guarantee.        ^V^ 


Lighting 
BaUorla*t 


Automobile 
Spv.fkors. 


work    n '. 


£      Northwestern  Storage  Battery  Co.,      v 

J  23B  Mmdison  St.,         -  .  -  Ohicago,  III,   ^ 
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Yes 
We  Will  Sell 

"The  Big  Reliable" 

5000   horsepower  Allis-Chalmers  Engine   and   Bullock   Generator 

which  have  attracted  more  attention  and  caused  more  favorable  comment 
than  anj'  other  power  unit  in  the  world 


Supplying  current  for  the  Decorative  Lighting  of  the 

WORLD'S  FAIR,  ST.  LOUIS 


The    Best    Workmanship 


The    Best    Performance 


Designed  1903    Sliipped  from  our  Works  January  1904 — 37  Carloads 
Steam  first  turned  on  April  20th,  1904    Operated  perfectly  ever  since  without  costing  a  cent  for  repairs 


Th 


(;  worm 


-renowned  Decorative  Lighting  of  the  St.  Louis  Exposition  Buildings  and  Grounds  started 
April  29th,  1904,  this  Engine  and  Generator  carrying  the  load  then  and  ever  since 
Night  after  night  carrying  1500  horsepower  overload,  running  cool  and  steady 

The  Engineering  Triumph  of  the  World's  Fair 
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TheElectric  STORACEBATTERYGO. 

PHILADELPHIA 

Extends  an  invitation  to  its  exhibit  at  Section  Twenty,  in  the 
Palace  of  Electricity,  Louisiana  Purchase  Exposition. 

September    12.    1 904- 


Philadelphia, 
Allegheny  Ave.  and  19tb  St. 

San  Francisco, 
Rialto  BIdg. 


SALES    OFFICES 

Kew  York,  Boston.  Chicago, 

60  State  St.  Marquette  Bldg, 

CaSada, 

Canadian  General 

Electric  Co.,  Ltd.,  Toronto 


100  Broadway. 

Cleveland, 
Citizens  Bldg. 


St.  Louis 
Wainwrlght  Bldg. 

Havana,  Cuba. 

C.  F.  Greenwood,  Manager 

34  Empedrado  Si. 


v«V*« 


iw«ff««'v*ii  m»'w 


CHICAGO. 


BENJAMIN  WIRELESS  CLUSTERS 

ARE    THE 

ONLY  WIRELESS  CLUSTERS. 

APPROVED 

BY  THE 

UNDERWRITERS'   NATIONAL    ELECTRIC    ASSOCIATION        wr.te  for  catalogue  bib.  .usr  .ssmna. 
BENJAMIN  ELECTRIC  MFG.  COMPANY.         new  york. 


Engineering 


MECHANICAL, 
ELECTRICAL, 
STEAM, 
_  _    CIVIL 

Complete  and  abort  coaraes.  Thoronghly  equipped 
engineering  ehope.  Sbop  work  from  the  be- 
srioning.  Short  coursea  In  Steam  and  Electrical 
Engineering.  Expenses  low.  Accommodations  the 
beau  Bchool  all  year.  Students  may  enter  any  time. 
Correapondence  steam  and  electrical  coarses.  Send 
for  catalogue.  Mention  conrsa  In  which  Icterested. 
HIGHLAND  PARK  COLLEGE,      OES  MOINES,  IOWA. 


CONTINUOUS  RAIL  JUINT  CO.  OF  AM. 

GENL.OFFICES:  CENTURY  BLDG.,  NEWARK,  N.J. 

OVER  20,000 
MILES  IN  USE 

See  our  exhibit,  Wprld's  Fair,  St.  Louis, 
Mo.,  Transportation  Bldg.,  Aisle  '■C," 
Posts  7  and  8. 


The  IncandescenV  Lamp  Raplacer  and 
Cleaner  replaces  and  cleans  any  o.  p.  lamp 
«rt  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
1 1 6  Bedford  St.,     Boston,  Mass. 


PUTINUM  RIVETS  FOR  COSTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


BAKER&COIVIF^AIMY,  Inc. 

ARTISANS  IN  PLATINUM 

408-4 1 0-4 1 2-4 1 4  N.  J.  R.  R.  AVE.  -  NEWARK,  N.  J. 

New  York  OfTlce:    120   Liberty  St. 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


■  Co. 


Allerv- Bradley  Electric  Crarve  Corvtrollers 


-P  a  t  e  T\  t  e  d— 


nanufactured    by    AMERICAN  ELECTRIC  FUSE  CO.,  Chicago 


A  New  Controller.    Positively  No  Sparking,     No  Repairs.     Guaranteed  for  One  Year. 
Three  Months'  Free  Trial.     Perfect  Control. 


FrontVlpw—before  startlog 


OUR  GUARANTEE:     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  hereby  guarantees  to tbat  it  will  at  any 

time  within  three  months  from  this  date  upon  demand  repay  to  said the  sum  of 

Dollars,  being  the  full  purchase  price  paid  (or  agreed  to  be  paid)  by  said to  the 

American  Electric  Fuse  Company  for  one hbrsepowtr  Allen-Bradley  Crane  Controller,  num- 
ber   upon  delirery  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  in  good 

condition,  ordinary  wear  and  tear  from  use  excepted,  at  the  ofSce  of  the  American  Electric  Fuse  Company,  Chicago,  Illi- 
nois, together  with  a  written  statement  that  said  controller  has  proved  unsatisfactory  to  said 

FURTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  It  will  at  any  time  within  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  ordinary 

useof  said  controller,  provided  that  it  is  a  condition  of  this  guarantee  that  -said 

hereby  agrees  to  use  ordinary  care  in  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persona,  familiar  with  the  use  of  crane  controllers,  and  further  that  said  controller  will  not  be  wilfully  or 
all  reeiBiance  out        maliciously  Injured  while  In  the  possession  of  said , 


G.I. 


Dust  and  Watertight  Floor  Outlet  Box. 

FIREPROOF  MAGAZINE,  April.  1904.  writes  as  follows,  viz: 

"Se\eral  schemes  ha\e  been  brought  forward  at  \'arious  times  to  proxide  an 
absolutely  waterproof  Outlet  Box.  The  G.  I.  Dust  and  Waterproof  Outlet  Box 
seems  to  have  solved  this  problem  in  a  practical  manner." 

WRITE    FOR    DESCRIPTION    AND    PRICES    TO 

GENERAL  INCANDESCENT  ARC  LIGHT  CO. 


•  29   \A/.    34-tl-i    S-b.,    Ngm^  York. 


RRANnHFS"    '    BOSTON,  BUTTE, 

DnHnunco.  ■  Philadelphia, 


CHICAGO.  CINCINNATI,  DENVER, 

SAN   FRANCISCO,  ST.  LOUIS, 


LOS  ANGELES, 
SEATTLE. 


October  i,  1904 
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COLUMBIA  CRYSTAL  LAMPS 

With  Prismo  Glass  Shades  or  Metal  Reflectors 

COLUMBIA  CRYSTAL  LAMPS  with  Prismo  Glass  Shades  present  a  very  Inandsome 

appearance  and  have  met  with  great  favor.    When  the  lamp  is  lighted  the  shade  presents 

a   beautiful   spectacle   of  radiant  light,  and  is  of  great  yajde  for  decorative   lighting. 

Descriptive  catalogue  sent  on  request 


^1   a.s-,fPO(NTs  ^ 


GENERAL    SALES   AGENTS 

264-266-268-270  FIFTH  AVENUE,    CHICAGO 


/ 


NortKera  Appd^rdLtus 

For  Ind\istrial  Work 


Built  for  service  in  industrial  plants,  to  operate  in  iso- 
lated industries,  etc.  Its  simplicity  favors  Northern 
Apparatus  for  this  work,  and  users  and  those  familiar 
with  it  favor  Northern  Apparatus  also. 

DIRECT    CURRENT    DYNAMOS    AND    MOTORS 

Get  acquainted  through  Bulletin  No.  2535.  See  Northern  Appa. 
ratus  at  Section  14,  Palace  of  Electricity,  St.  Louis. 


NortherA  Elecirical  Mf^.  Co. 

Engineers     Manufacturers  Madison,  Wis.,  U.  S.  A. 


HORNBERGER-IRWIN 

^Transformers 

(LARGE  AND  SMALL) 

5^K,W,toS00K.  W. 

This  transformer  represents  the  latest  Improve- 
ments in  transformer  construction;  made  in 
three  types;  multi-coil  construction;  ventila'.ed 
cores;  built  for  all  commercial  voltages  and  fre- 
quencies; higflier  efficiencies  together  with 
low^er  temperatures  than  have  hereto- 
fore been  attained  are  gDaranteed. 

Catalogue  jusl  issued  explains  details, 

J  Manufactured  by 

Crawfordsville  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,        U.S.A. 


200   K.  W.  Sta.ior  FrsLine. 


AlternoLtors 


Revolving   Field  Type 
At\y  Standard  Frequency 
Single  or  MultipKase  Winding 

The  same  excellence  for  which  our  D.  C.  appara- 
tus is  known  characterizes  our  work  in  the  alternat- 
incr  field. 

We  have  secured  the  American  rights  to  the  designs 
and  patents  of  the  celebrated  Swiss  firm  of  Brown. 
Boveri  &  Cie.,  who  will  act  as  consulting  engineers 
for  us. 


Crocker-Wheeler  Company 

AMPERE.  N.  J. 

Branch  Offices  in  Sixteen  Principal  Cities. 
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CHURCHER 


ALTERNATING 
RECTIFIERS 


CURRENT 


Transform  any  cycle  of  alternating  current  into  direct  cur- 
rent and  will  at  the  same  time,  if  desired,  convert  the  poten- 
tial of  the  direct  current  produced  to  a  higher  or  lower  voltage. 

SOLD  ON   30  DAYS'  APPROVAL. 

Guaranteed  to  be  cheaper  to  install,  have  lower  mainte- 
nance cost  and  higher    efficiency  than    a    motor-generator. 


Send  for  Bulletin  No.  11. 


THE  ELECTRICAL  APPLIANCE  CO.. 


Cincinnati.  Ohio 
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Blow  Pipes. 
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Crouse-Hinds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westera  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mtg.  Co. 

Dynamos  and  Motors. 

Allls-Chalmers  Company. 

Bissell  Co..  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker-Wbeeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregorj"  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

HoUzer-Cabot  Electric  Co 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
ISvononilzers,    F*nel. 

Green  Fuel  Economizer  Co. 
Electric    Heatlnir  Appl. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Blectrlc    RullTrar'* 

Crocker-Wheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
electrical  and  Heohan- 

Ical    Bnirlneers. 

Arnold  Elec.  Power  Stafn  Co. 

Badt,  F.  B. 

Baker  A  Co.,  W.  E. 

Bryan,  Wm.  H. 

Butterfleld.  J.  F. 

Byllesby  A  Co..  H.  M. 

Evans,  Almirall  A  Co. 

General  Engineering Co.,The. 

Hallberg,  J.  H. 

Hornaday.  J.  P.  A  Co. 

Humphrey,  Henry  H. 

Hunt  A  Co.,  Robt.  W. 


Jackson.  D.  C.  A  W.  B. 

Kemp.  R.  W. 

Kohler  Brothers. 

McLaughlin,  .lames 

Newgard  A  Co.,  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Schwedtman,  Wells. 

Sargent  A  Lundy. 

Schott,  W.  H. 

Squire  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stanton,  LeRoy  W. 

Wllmerding,  C.  H. 
Ellectrical  Instruments. 
(Recording  and  Testing.) 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Jewell  Electrical  Inst.  Co. 

Machadp  A  Roller. 

Pignolet.  L.  AI. 

Stanley  Eiec.  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co 

Weston  Electrical  Inst.  Co. 

Whitney  Electl.  Inst.  Co. 
Ellectro-I'latinK  Mach'y 

Crocker^Wheeler  Company. 

General  Electric  Co. 
Klevators-Conveyors. 

Jeffrey  Mfg.  Co. 
blikKluea,  tiau  and  Gaso- 
line. ' 

Allls-Chalmers  Company. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  Mach.  Wks. 
EnKineut   Steam. 

Allls-Chalmers  Company, 

Sturtevant  Co.,  B.  F. 
Fans    and    Fan    Alotora- 

Central  Electric  Co. 
I      Crocker-Wheeler  Company. 

Edison  Mfg.  Co.  " 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co.    . 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
Fittings. 

Farles  Mfg.  Co. 
Fixtures^  Gas  and  Bleo. 

Beardslee  Chandelier  Mfg. Co. 
FlaNhers. 

Bissell  Co.,  The  P. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Fo  rices. 

Sturtevant  Co.,  B.  P. 
FoNes  and  Fuse  Wire. 

Amer.  Elec.  Fuse  Co. 

Bissell  po.,  The  F. 

Central  Electric  Co. 

Central  Tel.  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

Clinton  SlamplngA  Elec.  Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-Manvllle  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Globes,    Kellectors    and 

Shades. 

Fostorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phnenlx  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co.,  Job. 

Holmes  Plbre-Graphlte  Co. 
Heatlnff    (B  X  h  a  n  s  t 

Steamt. 

Amer.  District  Steam  Co. 


Heating    and    Ventllat- 

Ins'    Apparatus, 

Sturtevant  Co.,  B.  P. 

Heating,  Hot  Water. 

Evans,  AJmirall  A  Co. 

Holders*  Inc.  Lamps. 

Incandesent   Electric    Light 
Manipulator  Co. 

Inspection  &  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 

Insnlatlne  Blachinerr* 

New  England  Butt  Co. 
Insulators  and   lusalat- 
ini;    Materials^ 

American    Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johns-Manville  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  WlreCo. 

OkoniteCo.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
sanction   Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Bissell  Co.,  The  P. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hlpweli  Manufacturing  Co 

Manhattan   Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Lamps.  Incandescent. 

Bissell  Co.,  The  P. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostorla  incand.  Lamp  Co. 

Franklln.Electrlc  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps,     Incandescent^ 

Replacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Letters,    Metal. 

Haller  Machine  Co. 
LlfphtninK  Arresters. 

Central  Electric  Co. 

CilDton  Stamping  A  Elec.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Lights,  Show. 

Glogau  A  CO..  H.  M. 
Llnemen*s    Climbers. 

Klein  A  Sons.  Mathlas. 
Mafirnet  Wires. 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co.,  B.  P. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co..  Eugene. 
Hlnlnsr  Appnratns.BIeca 

Allls-Chalmers  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 


Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg,  Co. 
Slotors.    (See  Dynamos  and 

Motors.) 
Nippers  and    Pliers. 

Klein  A  Sons,  Matbias. 
Nozzles. 

Farles  Mfg.  Co. 
Puluts, 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Poree. 
Phosphor    Bronxe. 

Phosphor  Bronze  Sm.  Co.Ltd . 
Platiniun,     IpVire     and 

Sheet. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthold  A  Jennings. 

Brooks.  Hall  L. 

Buchanan,  R.  G. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

liellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Cedar  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacific  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

SterUng  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co. ,  C.  H. 
Polish   (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Paries  Mfg.  Co. 
Power   Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rectifiers. 

Electrical  Appliance  Co. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-lVlndlns— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Rods,  Conduit. 

Cope.  T.  J, 
Safes. 

Sears,  Roebuck  A  Co. 

Schools  and   Colleires. 

Electrical  Engineer  Inst. 

Highland  Park  College 
Second-Hand  .Mach'y. 

Bissell  Co  ,  The  F. 

Cent.  Stat.  Improvement  Co. 

Dyar.  H.  W. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades,  Lamp. 

Paries  Mfg.  Co. 
Sheet    Brass    A   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Siffns.   Klectrlo. 

Haller  Machine  Co. 

Zero  Marx  Sign  Works. 
SilkR.  Insulatlncr  &  Braid- 
ing-    . 

Sauquoit  silk  Mfg.  Co. 
Sockets  A   Receptacles, 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
SolderlRK    Sticks,    Salts 

and   Paste. 

Allen  Co..  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speaklns:   Tnbes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

SpeoialtleN,  Klectrical 
Mfrs.  and    Designers. 

Haller  Machine  Co. 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Storasre   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Sopplles,    General  Eleo. 

BisseUCo-.TheF. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Cb: 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'!  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

STTltchboards, 

BlssellCo.,  theiP. 

Crouse-HlndsGo. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  STrltcb- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co.,  The  F.      ' 
Central  Electric  Co. 
Central  Tel.  &  Ei.  Co. 
Holtzer-Cabot  Eiec.  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
Stromberg-CarlsonTel.  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time  STFitches. 

Bissell  Co  .  The  P. 
Hartford  Time  Switch  Co. 

Tools. 

Klein  A  Sons,  Mathlai. 
Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elee.  Mfg  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Traelcs»  Blectrlo  Car. 

General  Electric  Co. 

Westlnghouse  EI.  A  Mfg.  Co. 
Turbines,    Steam. 

Allis-Chalmers  Co. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Turbine    "Water  Wheels 

Leffel  A  Co.,  Jas. 
Varnishes. 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 
Vulcanised  Fibre. 

Vulcanized  Fibre  Co. 
tVhistles,  Electric. 

Electrical  Appliance  Co. 
Wires    A    Cables— Uas- 

net  Wires. 

American  Electrical  Works. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Crescent  Ins.  Wire  A  Cble  .  Co, 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Indiana  Rub.  A  Ins.  Wire  Co 

India  Rubber  A  Guttapercha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Manhattan  Elec.  SupplyCo. 

National  India  Rubber  Co 

New  York  Insulated  WireCc. 

OkoniteCo.,  The. 

Phillips.  Eugene  P. 

Phillips  Insulated  Wire  Go 

Roebllne'8  Sons  Co..  J.  A. 

Runzel-Lenz  Elec.  Mfg   Co. 

Safety  Ins.  Wire  A  Cable  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elec.  Supply  Co. 
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It  Will  Interest  You 
to    Know    What    the 


MeStern         BleCttiC        Company     Have    to    say    Regarding 


l^^fcf^. 


HIGHEST  GRADE  NUERNBERG 

CARBONS 


•TRADE    M6RK> 


in  their  circular,  dated  November  23, 1903,  which  in  part  reads  as  follows: 

"  The  Western  Electric  Company  have  made  an  exhaustive  test  of  carbons  of  all  kinds  and  have 
found  that  the  '  ELECTRA '  Carbons  cannot  be  equaled  in  quality  or  efficiency,  produce  practically  no  dust  and  give  an 
excellent  and  steady  light.  They  produce  the  highest  standard  of  candlepower  in  proportion  to  the  current  consumed, 
and  are  the  most  economical  carbons  manufactured." 

HUGO  REISINGER,  Sole  Importer,         1  1  Broadway,  NEW  YORK  CITY. 


THE  J 


(ISOLATED  TVPF 


Dlam.ofbody,  6ln.,  of  bite  flange  7H  In. 

MACHADO    <&, 

BROADWAY,  NEW  YORK  CITY,  N.  Y., 


"I    P 

I.  r.        rUNT) 
DIRECT-CURRENT 

INSTRUMENTS 

Ate  winners.  Scales  are 
equally  divided,  indications 
are  dead  beat,  high  range  am- 
meters have  separate  shunts 
and  the  casei  are  of  heavjr 
polished  brass. 

Prices  are  right,  the  list 
figure  for  the  meter  illustrated, 
for  instance,  being  $16.50. 

WRITE  FOR  DISCOUNTS  TO 


* 
* 

i    203 


ROLLER, 

Or  Your  Nearest  Supply  House. 


f  REFLECTIONS 


FARIES 
REFLECTORS 


Fit  any  socket- 
Quickly  attached  or  detached. 
Made -of  aluminum  or  steel. 
Very  light  and  will  not  rack  socket  to 

pieces. 
Finish  not  affected  by  heat. 
Made  in  many  styles  and  finishes. 

Catalogue  mailed  upon  application. 


FARIES    MFG.    CO. 

DECATUR,      ILL. 


"DIAMOND    H" 


This  Trademark  on  a  Switch 
means   "Perfection." 


■  -^^^^j; 


Automatic  Flush  Receptacles  and  Plugs 

Are  always  used  with  "DIAMOND  H"  Switches  to  complete  the  best  Electrical  Installations. 

We  also  make  a  complete  line  of  Steel  Wall  Appliances. 

Catalogue  "  B  "   on  request. 

Are  easy  to  operate  and  make  an  absolutely  perfect  contact. 

No  screwdriver  is  necessary  to  open  the  lid,  as  it  is  opened  automatically  by  inserting  the  plug. 

Be  sure  to  order  "DIAMOND   H"  and  get  the  best. 

THE  HART  MANUFACTURING  CO.,       =       HARTFORD,  CONN 

Manufacturer  of  "Diamond   H"   Switches 


NEW  YORK 

BOSTON 

CHICAOO 

203  Broadway 

170  fiummer  Street 

170  S.  Canal  Street 

ILLIAM  TAYLOR 

F.  B.  SMITH 

W.  P.  CROCKETT 

TORONTO.  ONT. 

52  Adelaide  Street.  W. 

C.  W.  BONOARD 


LONDON,   ENO. 

25  Victoria  Street 

WILLIAM  CRICHTON 
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EDWARDS  &  CO;S  Specialties 


Our 

Watchman's 

Time  Detector 

Reduces 

Insurance. 


No.  98. 

Battery  or  Magneto  System 

Approved  by  ihe  National 
Board  of  Fire  Underwriters 

Records  exact  time  of 
watclima'n's  visits,  caus- 
ing:: re^'ular  inspections. 
Circuit  is  automatically 
broken  as  soon  as  record 
is  made.  1-^andsomely 
iinisliud.  Furnished  with 
or  without  time  piece. 


SATISFY 

BOTH  YOUR  CUSTOMER  AND  YOUR- 
SELF THAN  EITHER  ONE. 


Better  look  up  the  EDWARDS 
specialties  when  figuring  on  a  contract, 
because  they  are  bound  to  give  a  great 
deal  more  satisfaction  than  a  great  many 
devices  of  other  makes. 

The  EDWARDS  goods  are  thor- 
oughly well  made  by  competent  work- 
men under  careful  supervision.  The 
ideas  embodied  in  the  EDWARDS 
specialties  are  original  with  us,  are 
money-makers  because  of  their  good 
points;  save  labor  in  installing  and  worry 
after  they  are  put  in. 


The 

Lijngen 

Door  Switch. 


i 


specially  made  for 
telephone  booths,  bank 
vaults  and  other  places 
where  lijiht  is  needed  in- 
termittently; made  in  two 
styles  so  that  light  is 
turned  on  or  off  as  the 
door  is  closed  according 
to  the  wish  of  the  user. 
Each  movement  of  the 
door  reverses  the  opera- 
tion of  the  switch  auto- 
matically. 

Wires  can  be  connect- 
ed after  the  switcli  is  in 
place;  absolutely  reliable 
e'ectrically  and  perfect 
mechanically. 

The  only  switch  ap- 
proved by  the  National 
Hoard  of  Fire  Under- 
writers. 

The  Eco  Door  Switch, 
operates  the  light  "Every 
other  time." 


ELECTRO  MECHANICAL 
GONG. 


Rings  375  times  for 
each  winding.  Very  pow- 
erful mechanism,  strongly 
made,  encased  in  iron, 
absolutely  waterproof. 
Made  for  continuous  ring- 
ing or  single  stroke,  as 
desired. 


PUSHES. 


The  Midget  push  fits  a  Oj-inch  hole:  tlie 
Midget,  .Ir.,  a  ?a  tnch  hole  and  the  New  Mitr  a 
"/.-inch  liole.  'I'h  s  lust  Is  <he  smallest  pii-li 
made.  It  is  on  y  dllTi5reni  from  ihe  others  In 
itss  ze. 

The  binding  iio«m  of  any  of  Ihesp  iiiishes 
laki' !Uiy  si/.e  of  «  ire.  The'ceniers  may  he  of 
liiihi  or  darli  peiirt,  or  of  a  hiack.  while,  red  or 
liii.t'  eompi^rtton. 


R.E.-A.L  MONITOR  BELL. 

All  the  meclianism 
is  Inside  the  gong 
and  cannot  be  tam- 
pered with. 

It  Will  Not  Get 
Out  of    Order 

through    operation. 

because  tliere are  no 
screws  or  nuts  used  in  Its  adjustment.  'J  he 
hammer  rod  is  liirown  straight  In  and  out  hy 
Ihe  armature,  doing  away  wiib  the  weak  points 
of  the  ordinary  bell— the  pivot.  The  >ound  Is  a 
fiili,  clear,  rich  tone,  hammer  concealed  pre- 
\eniing  interference. 


FOR    ILLUSTRATED   CIRCULARS  OF  THESE  SPECIALTIES  AND 
GENERAL    CATALOG    WRITE    DIRECT    TO    THE    COMPANY    AT 

144th  Street  and  Fourth  Avenue,  New  York  City 

SELLING  AGENTS:     Western  Electric  Co.,  New    York,  Philadelphia,   Chicago,  St.  Louis,    Kansas    City,    Denver,   California    Electric  Works, 

San  Francisco,  American  Electric  Co.,  St.  Paul. 
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Cope's    Patent    Quick   Coupling    Conduit    Rod 


Remeoiijer  these  rods  have  no  lost 
motion.  ,  _ 

These  Couplings  are  of  Steel  and 
are  made  io  the  best  possible  manaer. 


Write  (or  list  of  persons  using  inese 
rods— 26,000 sold  Eincc  May  1902.  Made 
in  3  ft;>aod  4  ft.  leneths. 

Price.  3  It.  75cents,  4  11.8s  cents. 

Patented  February  34,  1903. 


PHILADELPNIB,  PA. 


^nti-CulUna  CompouT\tl^ 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

14  Years'  Use  on  Street  R).,  light  and  Power  Gommutatoi  s 

Has  Proven  its  Wortli.    WE  GUARANTEE  RESULTS. 

Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES. 

JAS.  Mclaughlin  &  co.,  i'u^r.iki\' 


586  Fulton  Street, 


Chicago, 


EDISON  PRIMARY 
BATTERIES 


FORMERLY 
EDISON  LA  LANDE 


There  is  no  deterioration  in  the  permanent 
parts  of  these  batteries.  It  follows,  there- 
fore, that  each  time  a  cell  is  recharged  it 
will  last  as  long  a  time  and  deliver  as 
heavy  a  current  as  the  original  charge 
when  the  cell  was  first  put  into  service. 
Our  catalogue  No.  7  will  tell  you  more 
about  this.     Let  us  send  it. 


EDISON    MANUFACTURING    CO., 

TRAM 


Factory.  ORANGE.  N.J. 
NEW  YORK,  83  Chamliers  St. 
CHICAGO,  304  Wabasli  Ave. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

610  Marauette  Bldg.,  CH4CAG0. 


DIRECT  CURRENT 

GENERATORS 


AND 


MOTORS 


BULLETINS  ON  REQUEST 


TYPE  "T"  OENERATINQ  SET 


Western  Electric  Company 


CHICAQO 


NEW  YORK 


And  Other  Leading  Cities 
Space  17.  Electricity  Building,  Louisiana  Purchase  Exposition 


&enezal mectzlc^cmpanu 


RHEOSTATS 


The  General  Electric  Company 
can  furnish  Rheostats  to  meet 
every  condition  of  service. 


Field  Rheostat  Front 
Connected 


Universal  Motor  Starting 
Rheostat 


Write  for  further  information 

General  Office:  SCHENECTADY,  N.  Y. 

Chicago  Office:  Monadnock  Block.  Sales  offices  in  all  large  cities. 


:$/ 
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Induction  Motors 


The  Stanley  Electric  Manufacturing 
Company's  Induction  Motors  are  well 
proportioned,  electrically-  and  mechan- 
ically. 

The  efficiencies  and  power  factors  are 
high. 

The  mechanical  strength  is  great. 

The  construction  is  careful  and  accurate. 

As  in  the  Inductor  Alternator,  special 
attention  has  been  given  to  the  bearings. 

The  bearing  construction  permits  of 
floor,  wall  or  ceiling  suspension,  without 
special  de\ices. 

The  frame  is  provided  with  ventilation 
holes  and  air  is  circulated  throughout  the 
motor,  especially  in  and  around  the  heated 
parts,  thus  keeping  down  the  average 
temperature  as  well  as  the  maximum. 

Send  for  Bulletin  No.  136 
showing  details. 


The  Stanley   Electric   Manufacturing   Company, 

PITTSFIELD,  MASSACHUSETTS. 


Atlanta,  Ga.,  Empire  Building. 

Bustun,  Mass..  Oliver  Building. 

Chicago,  111..  Monadnock  Block. 

Denver,  Colo.,  Hendrie  &  Bolthuff  Mfg.  &  Supply  Co. 

Los  Angeles.  Cal.,  Douglas  Block. 


New  York,  N.  Y.,  2g  Broadway. 

Philadelphia,  Pa.,  North  American  Building. 

St.  Louis,  Mo.,  Century  Building. 

San  Francisco,  Cal.,  69-75  New  Montgomery  Street. 

Seattle,  Wash.,  Pioneer  Building. 


Representative  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Co.  of  Toronto. 
"THE  S.  K.  C.  SYSTEM" 


C  &  H  Field 


Regulator 


The  Electrician  Publishing  Cc,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


The    best,    the    simplest   and   the   most 
durable    field    regulator    on    the    market. 

WHY? 


Has  no  enamel  to  crack;  will  not  ground; 
white  hot  wire  tests  have  proven  worth 
of  resistance  material;  will  carry  overloads 
safely:  no  small  parts  to  gfet  out  of  order; 
no  loose  contacts  to  bother  with;  made  of 
best  material  throughout;  easily  controlled; 
will  not  stick,  nor  will  jar  of  machinery 
deviate  lever. 


The  Cutler-Hammer  Mfg.  Co. 

MILWAUKEE,  WIS. 

New  York  Boston  Chicago  Pittsbu 


TESTING    WATTMETER 

ACCURATE  TESTS 

in  a  few  minutes,  aoywheret  by  one  man  alone  without  regulation  of 
VOLTAGE,  LOAD  OR  FREQUENCY 

STANLEY  INSTRUMENT  CO. 

GREAT  BARRINCTON,   MASS. 


October  I,  1904 


WESTERN    ELECTRICIAN 


II 


Steel  Drawn 

WALL  Boxes 

are  indestructible  and  economical.  They 

have  holes   closed  with   hermetically   sealed 

plugs  that  can  be  knocked  out  with  a  hammer, 

producing  a  clean  hole  every  time  without  the  use  of  a 

file.     Figure  up  the  cost  of  breakage  and  the  time  used  in 

making  clean  holes  in  cast  iron  t»oxes.      Then  decide  to  save  this 

unnecessary    expense   by  using  drawn  steel   boxes.     We  own  the 

patents   and    are    the    sole    manufacturers    of    drawn    steel    boxes    and 

Drawn  Steel  Bushings 

The  fact  that  they  are  made  of  steel  makes  them  very  smooth,  but  in  addition  they  are  fin- 
ished with  enameled  insulation,  making  them  smoother  than  it  is  possible  to  make  cast 
iron  bushings.     They  assure  absolute  protection  to  wires  drawn  over  conduit  ends, 
and  cannot  be  broken. 

Bossert    Knife    Switches 

are  made  witb  multiple  blades  to  each  pole.      Thus  the  radiatingf  surface 
is  increased  and  the  tendency  to  heat    lessened.       Blades  are  -pro- 
vided with  adjustable  bolts  for  taking  up  wear.    Current  carrying 
parts  arc  of  pure  drawn  copper — no  cast  metal   being    used. 
WE    ALSO    MAKE 

Panel  Boards 

Carrying  a  large  variety  in  stock 

Write  for  Complete  Catalog. 

BOSSERT  Electric 

Construction  CO., 
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Over  20,000  Miles  in  Use 


SEE  OUR  EXHIBIT  AT  THE  WORLD'S  FAIR 

ST.  LOUIS.  MO. 

Transportation  lUJg.,  Aisle  "C,"  Posts  7  and  s 


ERFECTLY  willing 
to  give  you  an  esti- 
mate on  rail  joints 
or  any  track 
material. 

O  justice  to  yourself 
and  Company  by 
asking  our  quota- 
tions before  placing 
your  orders. 

UESTIONSanswered 
and  prices  quoted 
for  special  rolling, 
angles,  rounds,  flats, 
tramangles,  etc. 


ROLLED  FROM  BEST  QUALITY  STEEL 

CONTINUOUS    RAIL   JOINT  CO.   OF  AMERICA, 

ALBANY    IRON     AND     STEEL    WORKS,     HZ  Market  St.,NEWARK,N.J. 


For  RAIL  JOINTS  address 


Century  Building 

NEWARK,       N. 


For  Special  and  other  Track 
Material  address 


- 


Lfir^ 


STREET  RAILWAY  CONVENTION 

The  annual  meeting   of   the  American  Street  Railway  Association  will 
be  held  in  St.  Louis,  October  11  th,  J  2th  and  1 3th. 

The  WESTERN  ELECTRICIAN  of  October   8th  will  be  especially 
prepared  for  the  occasion  and  will  be  distributed  at  the  convention. 

The  issues  of  October  1 5th  and  22nd  will   contain  a  full  report  of  the 

proceedings. 

If  you  desire  to  increase  your  business  with  the  street  railway  companies 

of  the  world  it  will  pay  you  to  run  a  special  advertising  announcement 

in  the  above  numbers. 

WESTERN    ELECTRICIAN 

5IO   MARQUETTE    BUILDING,    CHICAGO 


i 
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HOLOPHANE    PAGODAS 

CHICAGO  HOLOPHANE  GLASS  COMPANY  new york 


PATENTED   JUNE    28,   1904. 

To  fit  Standard  2  1-4  in.  Holder 

(All  cuts  one-third  actual  size) 


2622 


2633 
(Plain  edge  is  2632) 


2623 


2682  2683 

To  fit  Special  I  5-8  in.  Holder  Furnished  Free  with  each  Reflector 


2631 
(Plain  edge  is  2630) 


2621 
(Plain  edge  2620) 


2657 


2656 


NOTICE— In  order  to  distinguish  the  Holophane  CONCENTRATING  reflector  from  the  Holophane  DIFFUSING 
globe  the  Trade-name  '   PAGODA"  has  been  adopted  for  Holophane  reflectors 

HOLOPHANE    SCIENTIFIC    GLASSWARE    IS    PROTECTED    BY    THE    FOLLOWING    PATENTS 

Nos.  563,836,  July  U,  1896:  593.348,  Not.  9,  1897;  30,266,  Feb.  2S,  1899;  634.395,  Oct.  3.  1899;  31,353.  Aus.  8,  1899;  31,354,  Aug.  8,  1899: 
31,355,  Aug.  8,  1899;  31,356,  Aug.  8,  1899;  31,357,  Aug.  8,  1899;  31,358,  Aug.  8,  1899;  31,359.  Aug.  8,  1899;  32,286,  Feb.  27,  1900:  32,685,  May  23, 
1900;  32,686,  May  22,  1900;  655.738,  Aug.  14,  1900;  33  996,  June  29,  1901;  679,770,  Aug.  6,  l.lOl;  679,771,  Aug.  6,  1901;  687,848,  Dec.  3,  1901; 
.3.3,616,  Jan.  28,  1902;  35,684,  Feb.  4,  1902;  35.755,  Feb.  18,  1903;  35,756,  Feb.  18,  1903;  35.757,  Feb.  19,  1903;  35,683.  Feb.  4.  1902;  35,683,  Feb.  4. 
1903;  36,315,  Feb.  3,  1903;  36,214,  Feb.  4.  1903;  732,311,  June  30,  1903;  763,936,  June  21,  1904;  762,937,  June  21,  1904;  763,638,  June  28,  1904; 
763,689,  June  23,  1904.     Other  patents  pending. 

The  General  Electric  Company  have  adopted  Holophane  "Pagodas"  exclusively  for  use  with  their  celebrated  "Meridian,"  and  other 
electric  lamps. 

The  following  well-known  lamp  companies  endorse  and  use  Holophane  "Pagodas"  as  being  the  most  efficient  and  decorative  reflectors 
on  the  market,  namely  :  Bryan-Marsh  Co.,  The  Columbia  Incandescent  Lamp  Co.,  Sunbeam  Incandescent  Lamp  Co.,  The  Buckeye  Electric  Co., 
Fostoria  Incandescent  Lamp  Co.,  The  Shelby  Electric  Co.,  The  Independent  Incandescent  Lamp  Co.,  The  Warren  Electric  and  Specialty  Co., 
The  Colonial  Electric  Co.,  The  New  York  and  Ohio  Co.,  and  all  the  leading  electric  lamp  manufacturers  of  the  United  States. 

ILLUSTRATED  CATALOGUES  AND  TRADE  DISCOUNTS  SENT  ON  APPLICATION 


H 
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A  SUPPLY  HOUSE 

IS  KNOWN  BY  THE  SPECIALTIES  IT  HANDLES 

Have  you  looked  our  line  over? 

Have  you  copies  of  our  Catalogues  and  Price  Lists? 

ELECTRIC  APPLIANCE  COMPANY 

EVERYTHING  IN  ELECTRICAL  SUPPLIES 

CHICAGO  and  SAN  FRANCISCO 


BEARD5LEE  CHANDELIER  MFC  CO.'^i 

GAS  &  ELECTRIC    FIXTURES  "--"^ TRADE. 


WANTED 


You  ¥fho  »rm  TMtublmd  with  Spafktng  and  Cufilng  of  Commuiatoi'm  tu  Umo 

The  only  article  that  will  PREVENT  3PAKK1NG. 
Will  keep  the  commutator  in  good  conditioa  and 
PKEVt-NT  CUTTING. 

Abmolutoly  will  Mot  Gum 
Tho  BrumhoM  -  •  * 

It  will  put  that  higb  gloss  on  the  commutator  you 
have  BO  long  sought  af  ttr. 


BO  Gtm.  por  Stick.    $5.00  per  Doion. 

For  Sale  by  all  Supply  Houses,  or 


if.  Mclennan  &  cOm, 

Sole  Manufacturers, 


Fgg£E,  Sampio  Stick.      Room  m  Inter  Ocean  Eldg.,  130  Dearborn  St.,     CHICAGO,  ILL. 


MICA 
BOND 


CHICAGO  MICA   CO 

"PERFECTORS"         VALPARAISO,  INC. 


EDISON  MINIATURE  LAMPS 


are  made  in  more  than 
10,000  varieties, 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Miniature  Sockets  and  Receftacles, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Company,  Harrison,  N.  J. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlnious  baking  at  180**  F. 
■Ill  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NMW  YORK  and  CHICAaO 


INSULATION  That  IS 

Micanite,  Linotape,  M.  1.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


VOLT -AMMETERS,! 

POCKET  SIZE.  I 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  FauUSi 
Grounds,  etc. 

BELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortltndt  St.  NEW  YORK.  N.  Y. 


.  ^'MANROSS  \ 
HAIR  SPRINGS 


STCRLIItO    SPCCUt. 


DO  YOU? 


BUY      LAMPS-OR*8UV      CANDLE      POWER 

1ft    -^H     i  THIS  LAMP*      ^^ 


THE  STEHLING  ELECTRICAL  MANUFACTURING  CO. 

NEW  VORN.   N.   T.  WARREN,  O.  CHICAOO,   lit. 


RtaULAR      TYPE 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
AM.      B.     AUSTIIM     &    OO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IUfSCIiATED  WIRE  &  CABIiE  CO., 

WOHKI:  Ilyonne,  N.J.  114-116  lilBEBTT  [STREET,  H.  T. 


Engineering  ct.w."sro>niNCE- 


Our  Hvsiem  of  trnlolng  by  mall  hu  helped  thoiw- 
KDdi  held  down  Id  poor  podtlona  U)  riM  to  belter 
uUries  and  eiluaiionj.  Your  chmM  (o  riseUjuat 
riU)  for  our  free  UIi 

An  Electrical   Eagi 


ical  Drawlnij,  Electric  Liehtlog,  EJectiic  Railwflj-s, 
ELECTRICAL  ENGCNEER  INSTITUTE,  Dept. 
K  S40  ^^'est  Wrd  Si.,  New  Yprk. 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Cataloeue  and  new 
Price  List. 

Free  to  the  trade. 

Manliattan  Electrical  Snpiily  Co. 


NEW  YORK: 
32  Coitlandt  St. 


CHICAGO: 
188  Fifth  Ave. 


M7  fULTOm  STREET 


OHIOAOO 


For  Signs,    Letters,    Flashers,   Dimmers,  Timeswitches, 
Lamps,   Rubberrings  and  anything  pertaining  to  Signs, 

WRITE  TO 

HALLER  MACHINE  COMPANY 

Desleners  and  Muiulacturera.  of  Sheetmetal,  Electric  and  Machinery  Specialties 
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IMPROVED  REYNOLDS  FLASHER  l?rafp"e 


Success— 
.xperlment 
For  Flashing  ELECTRIC  SIGNS.  FLAGS  and  WINDOW  DISPLAYS 


MONEY 

MAKERS 

Because  they 
increase  trade 


Mi\3ih\ 


j^apgii 


'M'iim^ 


■cmie^LASffiw  MFG.  CI 


MONEY 
SAVERS 

Because  they 

cut  down 
current  bills 


Central  Stations,  Electric  Supply  Dealers  and  Contractors  can  increase 
heir  income  by  pushing  the  sale  of  Flashed  Electric  Signs 

WRITE  NOW  for  Flasher  Information  and  pointers  on  electric   signs. 


REYNOLDS  ELECTRIC  FLASHER  NFG.CO. 

221    FIFTH  AVE.,  CMICAGOJLL. 
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IS 


rilANK  N.  PHILLIPS.  PREaiDENT. 
O.  H.WAaCNSCIL,   TRCAaU 


CUQENK  F.  PHILLIPS, 

General  Manager. 


K.  noWLAND  PHILLIPS.  Vicc-PRIS. 
e.  R.  REHINGTON,  Jr.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

-         ■  PBOVIUEKCE,  B.  I. 

BARE  AND  INSULATED  ELECTRICflRE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  UtE. 

New  i'oRK  Store,  W.  J.  Watson.  26  Conlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  PhlllipB'  Electrical  Worts. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


SINGLE    AND    POLY  PHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


Simply  Screw  Them  In. 

THAT'S   ALL 

THERE   IS   TO   THE  INSTALLATION   OF   THE 


Stombaugl)  Guy  Anclior 


Worms  its  way  in  the  ground  without  disturbing  it. 
Therefore,  it  can't  be  pulled  out. 

WRITE  FOR  Fl'ETHER  INFOEM.iTION  TO 

W.  N.  MATTHEWS  &  BRO.,     Distributors 

603  Carieton  Building,  St.  Louis 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF     DITCMTC 
U.  S.  &  FOREIGN  m  I  Lll  I  0 

FOr£e  bain,  16E2-3  Monadnock  BIk.,  CHICAGO 


YOST  SPEaALTlES. 

Sockets,  Wait 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjustersm 

Cataloguo  /oi* 
iho  Baking, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


\hi.    D.    PAINT. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proofing,  black  paint.  An  elastic  anti-rust  coat- 
ing.   A  jet  black  finishing  paint,  efficient  and  not  expensive. 

.   Write  lor  "Data  on  iniulatlng  Materials." 


DIELECTRIC  MANUFACTURING  CO.. 


SAINT  LOUIS. 


EXPERIENCED  HANDS  POINT  TO 


s^Bb 


M.KLEIN    &  SON. 


KLEIN'S  TOOLS 

The  best  wiien  first  introduced  In  1857 
and  have  been  the  best  ever  since. 

St.  Louis  World's  Fair  visitors  are  esneela-lly 
invited  to  visit  this  otKce  when  in  Chicago 

ESTABLISHED    1857 


48°pagc 
Catalogue 
for  2-cent 
stamp  to 
cover 

postage. 


Climbers*  Spurs,  Splicing  Clamps.  Klein's  Pliers,  Lag  Screw  Wrenches. 
Pulley  Blocks,  Wire  Grips,  Wire  Stretchers,  Linemen's  Leather,  Wire 
Reels,  Ladles  and  Melting  Pots.  Melting  Furnaces.  Tool  Bags,  1  ree 
Trimmers,  Post  Hole  Augers,  Digging  Bars,  Tamping  Bars,  Shovels  and 
Spoons,    Anchor  Rods,   Turn    Buckles,  Butt    Protectors,  Pole    Seats. 


T-^VIM  ^.A. 


-rooi-: 


MATHIAS    KLEIN  ^  SONS, 

82  W.  VAN   BUREN  ST.,  CHICAGO,  ILL. 


Crimshaw  Raven  White  Core  Raven  Blacl<  Core 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.     Wealso  manufacture  CrImshaw  and  Competition  TapeSand  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


riAIN  OPPICB : 
It^,  116  &  lis  Liberty  St.,  New  Vark. 


BRANCHES:]  ,p2  Desplalne'a St. 


BOSTON : 
''  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANDARD 


"0.  K."  leatherprool  lire. 

Slot  ■  Burning  leatherprool 

and  Ideal  lire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


^aai 


'.m 


INCREASE  YOUR  CURRENT  CONSUMPTION. 

Assist  us  to  sell  ELECTRIC  SIGNS 
to  the  best  merchants  la  your  city. 

No  repair  bills  with  our  signs,  we  furnish  the  best — all 
metal  raised  letters  equipped  with  removable  copper  shell 
sockets.  WRITE  US,  we  will  conscientiously  study  your 
sign  wants  and  gladly  submit  drawings  with  very  low  quo- 
tations for  the  best  work. 

ZeroMarx  sign  Works 

CHICAGO,  ILL. 


i6 
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"WAXTED,  FOR  SAL,E    and 

similar  WAKT  COI^rSlK  advertise- 
ments (jo  -words  or  less),  $t.jo  an 
insertion ;  additional  ujords  jc  each. 
POSITION  "WANTED  advertise- 
ments ijo  words  or  less),  $i .00  an  in- 
sertion; additional  zuords  2C  each. 


POSITION  WANTED. 

By  youDf:  man  as  superintendent  of  electric- 
light  plani  or  muuii-ipal  light  and  water  plant. 
Ten  years'  practical  experience  and  technical 
education.  Can  handle  engineerloK  and  Imst- 
ness  ends.  Would  consider  electric  railway  or 
saleman's  positions.  Address  BOX  390.  care  of 
Western  Electrician.  510  Marquette  Building. 
Chicago. 


POSITION  WANTED. 

As  sup.?rin!endL-nt.  elecirlrian  or  L>nL:ineer.  in 
electric-light  or  water-works  plant:  have  had 
16  years"  experience  with  dynaraos.  motors,  arc 
lamps,  meters,  inside  wiring  and  construction 
work;  have  had  20  years  with  boilers,  engines 
and  water-works  machinery.  Will  guarantee 
results.  Address  BOX.  394.  care  Western  Elec- 
trician. 510  Marquette  Bldg..  Chicago. 


POSITION  WANTED. 

As  ■uperlntendeni  or  tlectrician  in  medium 
sized  plant;  understuod  every  detail  of  electric 
lighting  or  power  plant  including  business,  and 
am  at  present  general  maoayer  of  plant  operat- 
ing 24  hours  but  desire  change  of  cliniaie;  pre- 
fer lake  regions,  also  familiar  w[ib  telephone 
work.  Address  BOX  399.  care  of  Western  Elec- 
trician. ^lO  Marijiiette  ISldg.,  Chicago. 


POSITION  WANTED. 

Engineer  with  thorough  technical  and  general 
education,  good  practical  e.vperience  with  lar^e 
machines  and  high  voltages:  good  business  abil- 
ity, best  of  references,  and  ready  10  UDderlalie 
development  and  promotion  of  a  power  trans- 
mission business.  addre.ss  BOX  400.  care  of 
Western  Electrician,  510  Marquette  Bldg.,  Chi- 
cago. 


FOR  SALE. 

4  L.  D.  12,  T.-H.  arc  machl»es  with  one  extra 
armature.  Also  200  6.6  ampere  open  T.  H. 
double  and  single  arc  lamps.  1-50  light  Man- 
hattan series  A.  C.  arc  system,  complete  with 
step-up  transformer,  1  regulator  and  35  lamps. 
All  at  present  in  operation  and  in  excellent 
condition.  Address  BOX  396,  care  of  Western 
Electrician,  510  Marquette  Bldg.,  Chicago, 


FOR  SALE. 

Electrical  supply  and  contract  business  in  the 
best  city  In  Nebraska.  Oldest  house  of  its  kind 
in  the  slate.  Good  rushing  business.  I  have 
other  interests  and  must  sell.  Price,  ?3.000. 
Business  can  be  enlarged  with  more  capital.  Ad- 
dress BOX  401.  care  Western  Electrician.  510 
Marquette  Building,  Chicago. 


FOR  SALE 

1  Stanley  generator,  two-phase,  16,000  alter- 
nations 1,000-2,000  volts.  40  K.  W.,  1333 
R.  P.  M.  and  exciter. 

1  StanJev  generator,  two-pbase.  16.000  alterna- 
tions,   1.000-2.000  volts,   60  K.   W.,    l.OOO 

^  R.  P.  M.  with  exciter. 

Complete  marble  switchboard  with  new  in- 
struments for  above. 

1  Westlnghonse   generator.  75  K.  W.,  slngle- 

phaee.  1,100  volts,  7,200  alternations,  ex- 
citer, switchboard,  new  instruments  com- 
plete. 7.")0  R.  P.  M. 

2  New  belts. 

1  Russell  13x20  4-valve  engine,  200  R.  P.  M. 

1  ball  9H-X10  engine.  350  R.  P.  M. 

2  Boilers,  16x54  Inch,  42  4-Inch  tubes,  allowed 

110   lbs.    pressure,  complete  with  50-foot 
stack. 
1  Hoppes  heater.    All  steam  pipe,  valves,  etc. 

All  In  good  condition.  Can  be  seen  running 
until  December  15th.  We  are  abandoning  this 
plant  on  account  of  removal,  and  will  sell  all  or 
in  part.    For  further  information,  address 

TIBBE  ELECTRIC  CO..    Washington,  Mo.,  or 

RUEBEL-SCHWEOTMANN- WELLS,  St.Louls. 

REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAt  ELECTRIC  METER  CO. 

167  S.  CAN«L  STREET.  CHICAGO. 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


Son  h.  h 
300  h.  p 
3011  h.  p. 
22-,  h.  p. 


Corliss    Engines. 

000  h.  p.,  34x60.   International. 

000  h.  p.,   22s42s4S.    ilamilton    Tand.  Comp. 

750  h.  p.,  32x54.  Hamilton.  1800  Frame. 

050  h.  p.,  30x54.  St.  Louis.  1800  Frame. 

GOO  h.  p.,  28x60,  Philadelphia. 

500  h.  p..  10x32x42.     Corliss    Cross     Comp., 

latest  type. 
450  h.  p.,   10x30x42,   Allls  Cross  Comp. 
400  h.  p.,  23i,.ix60.  Geo.  H.  Corliss. 
450  h.  p..   24x48,  Harris,    latest    type. 
450  h.  p..  24x48,  Brown. 
350  h.  p.,  22x42,  Allis,  1800   Frame. 

22x42,  Slater,  1800  Frame 

20x48,  Harris. 

20x42.  Hamilton. 

12x22.x42.   Atlas  Tandem   Comp. 
--.>  h.  p.,  18x42,  Hamilton. 
175  h.  p..  16x42,  Allls. 
105  h.  p..  10x30,  Sioux.   1902. 
150  h.  p.,  15x38,  Brown. 
140  h.  p.,   14x42,  Allis. 
125  h.  p.,  14.x.3fi.  Putnam. 

00  h.  p.,  12x.-i0.  Harris. 
OoOh.  p..  2si4si-,2.   Bud;e.Te  Automatic. 
500  h.p..l7K.x30i/;x27.  Buckeve  Cross  Comp. 
450  h. p.. 101/2x2814x27.  Buckeye  Cross  Comp. 
450  h.  p..  24x48.  Buckeye  Ajjtomatlc. 
350  h.  p..  16x26x18.  Ideal   Tandem   Comp. 
275  h.  p.,   14x22x10,  Ideal    Tandem    Comp. 
250  h.  p..   16x27x16.  Westinghouse    Comp. 
200  h.  p.,  18x24.  Meyer  Automatic. 
150  h.  p..  15x24.  Cummer. 
150h.p..l0V2Xl8x]  8. Williams'  Tandem    Comp. 
100  h.  p..  12i/jxl5,   Taylor  Beck. 

Whitehead  Machinery  Company, 

DAVENPORT,  IOWA. 


*  "  Q  T  A  n  "  INCANDESCENT  % 
t       OlAn       LAMPS} 


LONG  LIFE 
¥  GUARANTEED  CANDLEPOWER, 

*  HIGHEST  EFFICIENCY. 

f      MADE     ET    THE    MOST    SKILLED    WOKKMEN. 

I  STANDARD  ELECTRICAL  MFG. 
I  COMPANY,     :     Niles,  Ohio. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  aeneral  Electric  3-phue. 

1-120     •■  ■• 

I-7S        "       Westlnffliouse  2-phase, 

250-VOLT  GENERATORS. 

1-2S0  K.  W.  Western  Electric  M.  P. 
1-200     •'      Eddy  M.  P. 

125-VOLT  GENERATORS. 

I-12S  K.  W.  Western  Electric  M.  P. 


C?, 
3 


Immediate  shipment. 


ELECTRIC  cof 

54-62  S.CLINTON  2T.  CHICAGO 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT   SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRICIAN  PUB.  CO., 


RIO   Marquette  Bldg., 


CHICAGO. 


IS  QUO  TRADE  AMD  I 
GENTS  a'nO  OCALERE 
I        ■   MM    ■_■    30L.Nce   xax    10 


#ia<ii'n-.iitii«i.w 


u,s, METAL  POLISH ;::«ss 

'OLfSHES  ALL  METALS.   B. «..„,..   N.  .  r,...  C-.t.cc.  S»  .  F,.,„=,..„     Z95    E  W^sn.Kr.TO.,  5.t  lHOPC««cn 


B  O  i  L.  E  RS. 

One  42-ln.  x  15  ft.  9-in.,  250  H.  P.  Worthlngton  Water  Tube. 
One  60-in.  x  16  ft.,  Joba  Mobr  Return  Tubular  Botler. 
One  54-ln.  x  16  ft.,  John  Mobr  Return  Tubular  Boiler. 
One  54-ln.  s  16  ft.,  Devioe  Tabular  Boiler. 

EN<»INES. 

One  600  H.  P.,  21  x  36  x  30.  Williams  Tandem  Horizontal  Compound,  140  R.  P.  M. 
Two  600  H.  P.,  20  X  30  X  24.  Porler-Allen  Tandem  Compound,  200  R.  P.  M. 
006  250  H.  P.,  12  X  24  X  18  Williams  Tandem  Compound.  250  R.  P.  M. 
Two  100  H.  P.,  13  X  12,  Dick  i  Church,  High  Speed  Automatic. 

PARTIAL    LIST   ONLY. 

Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  IMolors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


BOILERS  FOR  SALE 

Six  Heine  Safety  Water  Tube  Boilers.  Rated  by  builders  340-horse- 
power  eacii;  160  pounds  worlcing  pressure.  Built  1900.  First  in  service 
1901.  In  two  batteries  of  three  units  each.  Steam  line  and  stacks  avail- 
able. Immediate  Delivery. 

Also  Babcock  &  Wilcox  in  units  of  400,  350,  280,  175  horse  power 
each. 

Tubular  boilers  all  sizes. 

WHITEHEAD  MACHINERY  Co.,  """""t.  iqwi 


"SPEAKING    OF 
GOOD  BATTERIES" 

Our  No.  5  NAVY  STAPJDARD  is  the  best  on  earth  for  telephone 
and  general  open-circuit  work.  Long  experience  in  manufacture  and 
the  use  of  the  best  procurable  materials  enable  us  to  give  you  a 
peerless  cell. 

NOV,  AS  TO  YOUR  AUTOMOBILE;  the  use  of  our  "Auto  Gas"  Battery  in 
conjunction  with  the  "Economic"  Make  and  Break  or  "Fire  Ball"  Jump  Coils  will 
increase  the  power  of  your  motor  JO  to  15  per  cent. 

Send  for  our  Catalogue   No.  7  full   of  "good   tips"   on  BATTERIES,   SPARK 
COILS  and  PLUGS,  FLASH  LIGHTS,  CIGAR  LIGHTERS,  etc. 
VEST  POCKET  FLASHLIGHTS  (to  readers  of  Vestern  Electrician) 
80c  postpaid. 

WILLIAM    ROCHE 

INVENTOR  AND  SOLE  MANUFACTURER 

52   PARK   PLACE,  NEW  YORK  CITY 


-OFFICE  OF 

Town   Clerk 

BOiKD  Of  Tmunsc* 
ato-t.tuKTcn 

AI   r.  r.HXBOHEH 
«  J.IIEIUK 

A.  R.  KAUFMAN.    CuoK 

F.  VAII  MOTB.   iTTt. 

SuttunUvllIe  lad.X^L 


-1903 


T 


„^     •^"'^     AiM-^ 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Mactiinc  and  Carpenter 

Work  of  All  Kinds 

Co'respondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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ARNOLD  ELECTRIC  I 
POWER  STATION  Co.  | 

Engineers,  Constructors  for  Complete 

Electric  Plants.     Results  Guaranteed, 

SUITE  iriStl,  MARQUETTE  BLDQ..    CHICAGO, 

NEW  YORK  OFFlCt:  711  TRANSIT   BLDG. 


Byllesby,  H.  M.  &  Co.  |  i  Hornaday,  J.  P.  &  Co 


(Incorporated) 

ENQINEEBS 

Design,  Construct  and  Operate  Railway,  LiBbt, 

Power  and  Hydraulic  Plants. 

ExEuninatlonB  and  Reports. 

New  York  Life  BuUdlng.      -     CHIOAGO,  ILL. 


H.  J,  Mlnhinnlck,  1 
Sec.andGen'lSup't.  I 


General  Engineering 

Cn       Tht?  Consulting  and 

u, ,    J.  nri    ContractlngEnglneers. 

Telephones.EleotricLlght.PowerTranBmliBlon  t 
Suite  11X2. 136  ADAMS  ST.,  CHICAGO.  ' 

Long  Distance  TolephoD  e  Central  478. 


SUITE  II08  TRACTION  BUILDING 
CINCINNATI,  O. 

WATERWORKS,    ELECTBIC  RAFLWAY.    LIGHT, 

TRACTrON,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


Robert  W.  Hunt  &  Co., 

ENGINEERS 


66  Broadway, 
New  York. 


I  1121  The  Rookery, 
Chicago. 

Monongahela  Bank  Bldg.,  Pittsburg. 
Norfolk  House,  Cannon  St.,  London. 


KEMP,  R.  W. 

I  Consulting  and  Contracting  Telephone 

Engineer. 

Plans  and  dpeclflcatloD  for  coinplete  plants. 

Old  plants  overnauled  and  placed  on  paylnt: 

basis.      Territory,    KanuaB,    UKlalioma    and 

I  Inoian  Territory. 

Wellington,        -         .         -         Kansas. 


RUEBEL  -  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  ahd 
ELECTJBICAL  ENGINEERS, 


I  Lons  Dlstai^ce  Fhona  Central  ZUA. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 
Bfeciai,ties — Central  Station  Heating  Plants, 
1  Water   WorJta  Steam  Plants,  EiectrlO  Uebl, 
1.0a8  and  Street  Railway  Plants. 

■  1220-21  Marquhttb  Buuxiing,   CHICAGO. 


ENGINEERS 

Represented  In  this  "Directory"  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


A  WEEKLY 
REPRE-SENTATION 

in  thia    "Directory"  enables 


neers  to  keep 
customers. 


engi- 
before  all  possible 


J.  H.  HALLBERG 

Consulting  Engineer 

Electric  Light.  Power  and  Railway  Plants 
I  Suggestions  to  secure  Economy.  Speciflcations, 

E.\amlnatlous  acd  Reports 

[  io  Broadway,  NEW  YORK 

Long  Distance  Telephone  1578  Broad 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers, 

Lighting  Poner  Railways, 

i8o4-z8oe-i8o8-iaiO'X8»  Fisher  Building. 

CHICAGO. 


|McLAUGHLIN,JAMES[ 

consulting 

arc  lighting  expert, 

^    practical  electrical  and  me- 

chanical  engineer, 

53  River  St.,  -  Chicago,  Ill.| 


STANTON,    LE   ROY   W. 

Consuliing  Telephone  Engineer 

Plana,  Specifications  and  Supervision  of 

Installation  of  Complete  Telephone  Plants 

Special  Reports  on  Telephone 

Properties  and  Apparatus 
411  Electrical  Bids:.,      Cleveland,  Ohio 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MCMBCRS 

AMERICAN  IN9TITUTC  SF  ELECTRICAL  CNGINCCRS 

AMERICAN  SOCIETY    Or    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETY  OF  CIVIL   ENGINEERS 

EXPERTS. 


ENGINEERS. 


MADISON,   WIS. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELECTRICIAN, 

Immediate  Returns. 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
"Webb.    16mo,  150  pp.    Price  $1.00. 

This  handbook  is  a  reliable  treatise  on  telephony,  and 
a  practical  book  on  telephone  working  and  management, 
based  entirely  on  standard  American  practice.  It  is  ex- 
tremely useful  to  telephone  inspectors  aud   operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kerapster 
B.  Miller,  M.  E.    510  pp.    3S0  illustrations.    Price  ?3.00. 

This  is  the  first  comnlete  treatise  on  telephony  in  the 
English  language.  The"  text  is  profusely  illustrated  by 
cuts  of  commercial  apparatus  and  carefully  prepared 
diagrams  of  circuits.  No  diagram  is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods"  of 
the  American  Bell  Telephone  Company  and  of  the  va- 
"'ous  independent  companies  are  fully  described.  The 
appsrarus  :;n'i  methods  used  in  making  all  of  the  tests 
required  in   commercial   telephone   work  are  fully  treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  By  A.  E. 
Dobbs.    106  pp.    Price  ?1-00. 

A  practical  book,  written  in  plain  language.  Full  of 
information  and  diagrams  for  the  operator,  exchange 
manager,  inspector,  trouble  man  and  linemau.  A  com- 
plete description  of  telephones,  how  to  find  .ind  remedy 
their  troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards. 


A,  B,  C,  OF  THE  TELEPHONE.  By  J.  E.  Homans, 
A.  M.    352  pp.    269  illustrations.    Price  $1.00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  V)  make  this 
the  most  complete  elementary  book  on  iy^j  subject  for 
the  practical  electrician,  wireman,  li>-Aiau  and  en- 
gineer, aud  it  is  Written  in  a  clear  and  careful  style, 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  1.  E.  E.  Second  edition,  revised  and 
enlarged.    360   pp.    2S8   iliustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  nroduce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAI,  FEATURES  OF  TELEPHONE  WORK. 
By  A.   E.    Dobbs.    134  pp.    Price  75  cents. 

A  simple,  plain-apeakiug  ,  handbook  for  the  practical 
telephone  man. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent 


TELEPHONE  TROUBLES  AND  HOW  TO  FINJ, 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  II.  McManman,  edited  by  Prof.  C.  H. 
Uaskins.    Eighth    edition.    16mo,    48   pp.    Price   25    cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  emjiloyes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece,  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pp.    333   illustrations.    Price  $4.50. 

TELEPHONES,  THEIR  CONSTRUCTION  AND  FIT- 
TING. A  Practical  Matuial  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.    16S  illustrations.    Price  $1.25. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents  Ppr- 
tainiugto  Telephones  and  Telephonic  Apparatus.  Published 
by  the  American  Electrical  Engineering  Association  Cloth 
bound;  fully  illustrated.    Price,  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston,  Ph.  D., 
and  A.  E.  Kenuelly.  Sc.  D.;  12mo,  cloth,  422  pp.,  142  illuBtra- 
tions.    Price  51.00. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Geo.  H. 
Cary.    136  pp. ;  illustrated.    Price  $1.00. 

on  Receipt  of  Price. 


ELECTRICIAN    PUBLISHING    CO..  510    MARQUETTE    BLDG..  CHICAGO. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


IX 


Authorized  Manufacturers  of  tli* 
FUEXIBUE    TUBI 


>A/IRI 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
IB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YONKEI 


.  Y. 


(10828) 
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BOILER  WATERS  CORRECTED 

to  remove   and   prevent  scale  and  to  stop  corrosion.     DEARBORN  TREATMENT  does   the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


T^T^TTT^TT 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


CHEIVIIOAL.    \A/ORK 


OO^kR,      ^r-»Bl 


Telephone:  Harrison  3930  and  3831. 


Dixon's 

Ptire  Flake 

GrapKite 


"The  Perfect  Solid  Lubricant,' 

saves  shut-downs  ajid  repairs 

due  to  imperfect  lubrication. 

Booklet  I2SC  and  sample  upon  request. 


KiSRPH   DIXON   CRUCIBLE  Cn..    lEKSEV   CI  TV,  X.  J. 


REG.iRflDE  MARKS    JhE  PHOSPHOR  BRONZE  SMELTINGCO.IIMITED. 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
iNGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

'.pA,aJ./u>J8ic,u>c-  — DELTA    METAL 

yO^      "^         CASTINGS,  STAMPINGS  and  FORCINGS 
'^  ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  GAS  OR  GASOLINE  ENGINES 

and  get  ligbt  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  b.  com- 
mercial light  as  tbat  of  an  auto- 
matic steam  englDe,  either  belted 
or  dlrect-coonected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  W 

MARINETTE 
GAS  ENGINE  CO., 

.-_".■"■  CHICAQO  NEIOHTS.  ILL- 

AGENCIES  : 
Keystone  Engineering  Co.,  Parmer's  Bank  Bldg.,  Pittsburg.  Pa. 

Strong,  Carlisle  &  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co.,  149  Broadway.  N.  Y. 

C.  H.  Seidenglanz..  52  When  Bldg.,  Indianapolis.  Ind. 


^^  W  hen  gasoline  is  used  for  fuel 

^  it  can  be    pumped   up   only  as 

fast  as  it   is  used.      Perfect  mechanical 

appliances  make  for  absolute  safety  and 


s 


Gas  and 

Gasoline 
Engines 


STATIONARY  ENGINES 
PORTABLE  ENGINES      . 


2  to  100  H.  P. 
8  to     18   H.  P. 


We  have  a  new  catalog,  fully  describing  and  illustrating  our  line,  which  will 
be  sent  on  request. 

OLDS  GASOLINE  ENGINE  WORKS. 

La.nsirvg,  Mich, 

No.  9&J 


252  River   Street., 


JEFFREYS:  J4CIINERY 


FOR  CATALOGUE, 

ADDRISS 

1  THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


/'fm&GfiAPHim 
COMMUTATOR.  E 
BRUSH        ll 


,  ^t\.V  -VVi?,R\i:Kt  \H(i      \  / 


1  There's  No  Friction 

with  the  Flbrc-Gnphlte  Commutator  Bniih. 
Being  90  percent,  pure  graphite,  it  Inmrei  low 
reiiitaDCc,  do  •parlcing  under  a  varying  load,  ind 
longer  wear.  TLcrc  li  no  freaiing  reqalred. 
The  Fibre-Gmphite  ia  therefore  the  moit  ccoo 
Domic  brush  on  the  market.     Send  for  price  liit. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 
SrSSWakefield  SI.,Gcrnian1own,  PHILADELPBU. 


CORDS  AND  GABLES 


We  manufacture  Cords  of  all  descriptions 
used  in  conjunction  with  Telephone  and 
Switchboard  work,  also  Cables  for 
Switchboard     and    Interior     Purposes. 

Write  tis  for  Prices 

RUNZEL-LENZ  ELECTRIC  MFG.  CO. 

97-101  S.  CLINTON  STREET  CHICAGO 


THETELEPHONE  HAND-BOOK 

BT 

HERBERT  LAWS  WEBB. 

Price  $1.00. 

A  complete  and  practical  work  in 
iiandy  pocket  size. 


PtJBLISHBD  BT 


THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chicago. 


Preserve  Your  Copies 


OP  THI 


Western  Eiectrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Snlt*  SIO  Hsr««ett«  Bvlldlag^        r        ^        .       c 


SAMSON  TURBINE 

We  build  these  turbines  in  all  SIZES  AND  STYLES,  on 
UPRIGHT  or  HORIZONTAL  shafts,  BELTED  or 
DIRECT  CONNECTED,  SINGLE  or  in  PAIRS.  They 
are  suitable  for  direct  connecting  to  GENERATORS, 
AIR-COMPRESSORS,  PUMPS  or  other  machinery  driven 
on  horizontal  shafting. 

THE    JAMES    LEFFEL    &    CO.,       Springfield,  Ohio,  U.  S.  A. 


October  i,  1904 


WESTERN     ELECTRICIAN 


19 


A-B  ARC  LAMPS 

FOR  ALL  CIRCUITS 


^JSS 


^ 


SPECIAL 

featur.es 

Accessibility  of  Mechanism, 

Ease  of  Removing  Inner 
and  Outer  Globe, 

Ease  of  Trimming, 

Weatherproof  Construction , 

Stamped  Copper  Cases  and 
Simplicity  of  Mechanism. 


AOENCIBS 

Doubleday-mil Electric  Co.,  Pittsburg,  Pa. 

Electric  Appliance  Co.,  Chicago,  III. 

The  Wesco  Supply  Co.,  St.  Louis,  Mo. 

H.  C.  Roberts  Electric  Supply  Co.,  Philadelphia,  Pa. 

PettlngelUAodrews  Co.,  Boston,  Mass. 

Cla.  Benbow-Dutton,  S.  A.,  City  of  Mexico,  Mex. 

Qeo.  F.  Rohn,  Milwaukee,  Wis. 


THERE    IS 

A  greater  number  of 
Adams-Bagnall  Constant 
Direct  Current  Series 
Enclosed  Arc  Lamps  used 
for  street  lighting  through- 
out the  United  States, 
Canada  and  Mexico  than  all 
other  makes  of  this  type  of 
lamp  combined. 

SEND  FOR  CATALOQUE 


syr 


'^ 


AQBNCIES 

B-R  Electric  Co.,  Kansas  City,  Mo. 
A.  J.  MIchell,  Atlanta,  Oa. 
Interstate  Electric  Co.,  New  Orleans,  La. 
Post-aiover  Electric  Co.,  Cincinnati,  O. 
Mlller-Seldon  Electric  Co.,  Detroit,  Mich. 
W.  a.  Nagel Electric  Co.,  Toledo,  Ohio. 
R.  E.  T.  Priogle  Co.,  Ltd.,  Montreal  Que. 


THE   ADAMS  ■  BAGINALL   ELECTRIC    CO. 


New  York  Office :  136  Liberty  St. 


CLEVELAND,  OHIO 


Chicago  Office:  303  Dearborn  St. 
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c^r'a'^d^e  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    -    St.  Marys,  Pa. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Klectricity  will  bo  foitud  to  In- 
siirprlsincly  plain,  iind  free  from  useless  ;iud  ainhifinouh 
terms.    The  plan  upon  wlilrli  Ic  is  arraiif^eil  is  imiiiiie. 

The  book  is,  first  nt  all.  Intended  tube  phiiii  nm\  in- 
structive; some  a(Ki  illustrations  have  been  Introdnci-d. 
so  that  the  mere  pictures  will  alTord  almost  a  knowledge 
of  the  subjects. 

It  is  a  senool  book  from  the  manner  in  which  it  pro 
ceeds  from  the  simple  facts  to  tho  abstract  principles 
which  the  facts  Indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
type  pages;  by  means  of  this  index  a  thousand  items  ol 
I'tractical  Impbnance  are  atonce  available. 

It  is  an  ui>to  date  work,whiclihas  cotta  large  outlay 
of  capital  and  time,  and.  In  short,  itisdoubttui  if  any 
more  attractive  book  has  ever  been  Issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  follows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Klec- 
tricity and  Magnetism. 

The  Dynamo;  Conductors  and  Non-Conduotors;  Sym- 
bols, abbreviations  and  delinitions  relating  to  electric- 
itv;  Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring:  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
lilectrical  Measurements. 

The  Electric  Kailway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  Uie  DjTiamo  Koom;  Storage 
Batteries:  Care  and  Management  of  the  Street  Cai 
INIotor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc..  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  d> 
narao,  and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  In  the  sim- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  ratner  than  confuse 
the  learner.  The  names  of  the  various  parts  of  the  ma- 
chine are  also  given  with  pictorial  illustrations  of  the  same.  ,        ^ 

In  the  Catechism  no  less  than  2o  full  page  illustrations  have  been  given  of  the  various  dynamo 
machUies  made  in  different  parts  of  the  country,  and  an  equal  number  of  part  page  lUustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.;  CHICAGO. 


/?: 


NEW    TYPES 


Hartford  Automatic 
Time    Switches 


In  addition  to  our  Standard  Switch  we  liave  brought  out 
the  following  types : 

Type  "C"  automatically  cuts  out  the  switch  operation  Sunday,  or 
any  other  day  desired. 

Type  "D"  is  arranged  to  throw  on  the  switch  for  two  periods 
each  ihiy.  This  type  is  particularly  desirable  for  attracting  the  atten- 
tion of  theater  crowds  before  and  after  performances,  saving  current 
between  times. 

All  switches  are  eriuipped  with  Seth  Thomas  8 -Day  Movements, 
and  require  only  weekly  winding. 

We  are  glad  to  consider  the  construction  of  Automatic  Time  Switches 
lor  special  purposes. 

Send  for  Catalogue. 

The  Hartford  Time  Switch  Company 


438  ASYLUM  STREET, 


HARTFORD,  CONN. 


A.  HALL  BERRY.  Manager  Sales  Department.  97  Warren  Street.  NEW  YORK  CITY 
VERITYS,  LTD.,  31   King  Street.  ConenI  Garden,   LONDON,  W.  C,   ENGLAND 


BADT'S    HAND     BOOKS. 


PRICE  ONE  DOLLAR  EACH. 


DYNAMO  TENDER'S 
HAND  BOOK. 

BELL  HANGER'S 
HAND  BOOK. 

ELECTRIC  TRANSMISSION 
HAND  BOOK. 


INCANDESCENT  WIRING 
HAND  BOOK. 


These  books  are  of  con- 
venient pocket  size  and  are 
widely  known  as  authorities 
in  their  respective  branches. 

Any  of  the  above  will  be 
sent,  postage  paid,  on  re- 
ceipt of  price. 


ELECTRICIAN     PUBLISHING    CO., 


610  MARQUETTE  BLDG. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 


Mailed  anywhere  on 
receipt  of  price 


No   technicalities. 


:°  ONE  DOLLAR. 

Substantially  bound    in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 
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">Jy  two  or  three  witnesses  shall 
a  matter  be  established." 


FIVE 
POINTS 


OF  EXCELLENCE 

Leaving  the  center  of  the  city 
from  which  you  start;  reaching 
the  center  of  the  city  of  your 
destination,  over  smooth  and 
level  tracks;  giving  rest  and 
comfort;  riding  beside  running__ 
waters  most  oftlieway;  tlirough 
the  centers  of  population  to  the 
gateways  of  commerce;  when 
you  travel  by  the 

NEW  YORK  CENTRAL 
LINES 


A  copy  of  the  Illustrated  Catalogue  of 
the  "Fotir  Track  Scries"  will  tie  sent  Iree 
upon  reoeipCof  aHvo-ceotstampby  George 
H,  Daniels,  Geoeril  tasseugor  Agt.,  Grand 
Central  station,  New  York, 


Bound  Volumes 


yyESTERIt  [lECTRICIAN 

FOB  SALE. 

From  Vol.  1  to  Date. 

ADDBBSB 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Building,  OBICAGO 


SOMETHING  DOING  IN  A  STORM 


WITHOUT  A 


ing  of  Protectors 


BABY 

KNIFE 

SWITCHES 

STAMPING 

AND 
PLATING. 

SOLD  BY 

ALL 
JOBBERS. 


Better  Buy  a 

"TORNQUIST" 

COMBINATION  LIGHTNING  ARRESTER  GROUND 
SWITCH  FUSE  AND  LEVER  CUT-OUL 

THE  ONLY  SAFE  PROTECTOR  MADE.  ORDER  SAMPLE  NOW. 

Clinton  Stamping  &  Electrio  Co., 

CLINTON,  lA. 
HART  &  CO.,  Chicago,  General  Agents. 


The  Electro-Magnet 


-BY- 
A.  E.  KENNELLY,  RICHARD  VARLEY. 

oivE^   r>oi^i:^A>:R, 

O    N    T    E    N    T    S    . 

Magnetic  Field  of  Force.  Magnetic  tTnits.  Induced  Magnet, 
Reluctance.  Permeability.  Uiscovery  of  Electro-Magnetism.  Iron  Ring  in  the  Mag- 
netic Field.  Calculation  of  Magnet  Windings.  Magnetic  (Jircuil.  Given  Ampere-Turns 
to  [Mn-f  Proper  Current.  Relation  of  Ampere-Turns  10  Wire  Space.  Room  Occupied  by 
Insulation.  Heating  and  Otber  Limitine  Conditions.  Winding  a  Magnet  for  a  Given 
Voltage.    Hysteresis,  Self-induction.    Alternating  Currents.    Traction. 


TOWNSEND  WOLCOTT, 

C 

General  Properties. 


On  the  Relative  Values  of  the  Windings  of  Electro- Magnetic  Coils.  Properties  of 
Fixed  Winding  Spaces  and  a  Fixed  Size  of  Wire.  Properties  of  Fixed  Winding  Space 
and  Variable  Size  of  Wire.  Fixed  Winding  Space  and  Fixed  Length  of  Wire  or  Number 
of  Turns.  Constant  Internal  DimeDsions,  but  External  Diameter  of  Coil  Variable. 
Fixed  Internal  Radius  and  Interflange-Fixed  Number  of  Turns  of  Same  Size  of  Wire. 

The  Importance  of  Details.  Actual  Calculations.  Working  Formula.  Diameter  of 
Wire  to  Carry  Given  Current.  Diameter  of  Wire  to  Have  Given  Resistance.  Thickness 
of  Insulation  in  a  Given  Coil.  Weight  of  Copper  in  a  Given  Coil.  Table  of  Constants 
for  Insulated  Wire.  Standard  Table  of  Resistances  of  Insulated  Wires.  Table  Showing 
Percentage  of  Copper  and  Insulation  in  Cotton  or  Silk  Covered  Wire.  Standard  Copper 
Wire  Table.  17  Problems  (Solved)  Illustrated.  Cuts  of  37  Magnets  of  Standard  Dimen- 
sions, Lengths  Variable.  Logarithms  and  Anti-Logarithms.  Decimal  Parts  of  an  Inch. 
Logarithmic  Scale. 

FOR  SALE  ET 

ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


Panel  Boards 


In  the  manufacture  of 
Panel  Boards  we  have 
the  best  possible  facil- 
ities. 

Our  new  illustrated 
Bulletin  No.  2ow  will 
be  mailed  on  request. 


The  F.  Bissell  Company 

Toledo,  0. 

ELECTRIC  LIGHTING  GOODS, 
DYNAMOS,   MOTORS,  SWITCH- 
BOARDS, ARC  AND  INCANDES- 
CENT LAMPS,    SUPPLIES. 


BITUMINIZED  FIBER 

CONDUIT 

FOR  UNDERGROUND  CONSTRUCTION 


Combines  the  good  features  of  other  conduits. 
Eliminates  the  bad  features  existing  in  many  kinds. 
Has  valuable  features  not  found  in  any  other  ducts. 

Made  in  7-foot  lengths  with  male  and  female  joints,  making 
construction  verj'  rapid  and  simple, with  consequent  low  cost. 

Alignment  is  perfect  and  permanent  without  tedious  care 
and  skill  required  in  laying  of  butt-joint  conduits. 

Users  are  astonished  by  the  ease  and  rapidity  with  which 
cables  can  be  drawn  in,  and  this  without  the  slightest 
scratching  or  injury  to  the  lead  covering  thereof. 

Made  in  sizes  from  l-inch  to  lo-inch  diameter. 

Bends  of  any  radius  and  any  angle. 

Write  us  for  further  information  and  prices,  stating  sizes 
and  quantities  required. 


American  Conduit  Com 

Main  Offices:  tOOS-6  Manltattan  Building,  Oliioago 

other  OftlCBx: 

170  Broadway,  He  w  Yorlf.  336  Macy  St.,  Los  Angelas 


National 


Electrical  Machinery 

built  in  all  capacities 

Direct  and  Alternating 

apparatus  of  the  highest  grade 


1,000-K.  W.  Rotary  Converter 


National  Electric  Company 

GENERAL   SALES    OFFICES    &   WORKS: 

Charleston.  W.  Va  ;  Agaew  Electric  Co. 


Philadelphia:  Land  Title  BIdg. 

New  York:  135  Broadway 

Chicago:  Old  Colony  BIdg.  /Vl  1 1  Vi/fl  11  JceG       ^"'"'^  * 


Pittsburg:  Gellatly  &  Co 


I  Kllbourne& 
San  Francisco    '  Clark  Co. 


22 


WESTERN     ELECTRICIAN 


October  i,  1904 


It  is  a  Well   Known.  Fact 

AND     NO     ONE     DENIES     IT— THAT 


The  Kellogg  Switchboard  and  Supply  Company 
Has    Manufactured   and    Completely   Equipped 

More  large  city  exchanges  than  all  the 
other  Independent  telephone  manu= 
facturing  companies  combined. 

Besides  that  the  company  has  equipped  wholly 

or  in  part,  more  than    TWO    THOUSAND 

(2,000)    TELEPHONE    EXCHANGES    in 
the   United  States. 

Why    this    success  ?      Simply    the    quality  and 

efficiency  of  the  apparatus,  and  the  unquestioned 

high   reputation   of  the  house. 

Write    for    our  bulletins  and    catalogues. 


LOS   ANGELES 


CLEVELAND 


PHIL ADELPH  I  A 


^immmmmmmmmmmmBmmmmf 
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We  iatroduced  successful  4-patty  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet—"  Selective  W.' 


CENTRAL 

ENERGY 

^  ■« 

MAGNETO 


Impedance  Coll  for  Selectlvea.    No  Sprlngi, 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 

A  PERFECT  APPARATUS. 

fi3de  la  any  daslred  capacity. 

>tf  mple  parts  and  quotations  on  requett. 

INTERNATIONAL 
TELEPHONE  MANBFACTUBINfi  CO. 

CHICAGO,  U.  S.  A. 


Standard  three-bar  generator,  same  as  used  in  our  series  telephones. 
We  have  manufactured  generators  since  we  first  started  in  busi- 
ness. What  this  experience  means  to  you  enables  us  to  sell  the  best 
generator  made  at  a  price  slightly  above  the  ordinary.  The  differ- 
ence is  caused  by  the  better  grade  of  material  used  and  the  superior 
workmanship. 

.    You   ray   nothing   for  our  experience.    Our   Bulletin 
No.  ll-li  explains  fully   this  apparatus.    Mailed  free. 

Stromberg- Carlson  Telephone  Mfg.  Co. 


GENERtL  AND  EASTERN    OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


^ 


MOON 

TERMINAL 

■  "■■:';:■.■: 

HEADS 

■  t  :k 

Carbon  Arresters 

METAL 

'>;:^B:ffi 

STORM  BOX 

i-  '■?-. 

SELF- 

r;.  ■■■ 

SOLDERING 

1      i' 

NOZZLE 

■ii.^ 

MOON  MFG.  CO., 

4.3-4-9  So.  Canal  St..  chicag 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


TELEPHONE 
PRINCIPLES  AND   PRACTICE 

A  NEW  BOOK  IN  TELEPHONY 

By 
GEORGE  WALKER  WILDER,  PH.  D. 

Professor  in  Telephony  in  the  Armour 
Insiitute  of  Technology 

Complete    and   up-to-date,    written   by    a    practical    man.       All    about    modern 
telephone  apparatus,  their  principles  and  use  : 

I.  Fundamental  Ide&s 

II.  Telephone  Apparatus 

III.  Svstems  of   Communicalion 

IV.  Construction   and   Equipment 
IN  32  CHAPTERS,  460  PAGES.  37B  ILLUSTRATIONS. 

Send  Postal  Money  Order  to 

THE  CANTWELL  PRESS     ■ 


PRICE  S2.D0  POSTPAID. 


Madison,  Wis. 


THE  BEST  KIND  OF  INSURANCE 
FOR  TOLL  LINES 


To  be  erected  on  the  most  exposed 
parts  of  the  Hne.  They  require  no 
attention  after  erecting. 

Minnesota  Electric  Co., 

MINNEAPOLIS,  MINN. 


Automatic    Telephones^ 


PrhfBcy 

Prontptness 

Precision 


ProfiiSd 


AuiomaiiG  Eieoirio  Co,,         Citicago,  U,  Sm  A, 


24 


WESTERN    ELECTRICIAN 


October  I,   1 904 


PRODUCERS^ 

AND 
WHOLESALERS 
OF  WHITE  CEOARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES    ON    SMALL    POLES. 
Wrltefora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA^DRC 


'YARDS 

[  HOSS    MICH, 
L'ANSE        •• 
MUNISING     •• 
ONTONAGON 
WAGNER. WIS 
PESHTIGO     " 


SUITE    IZ06  TRIBUNE  BLDG.  CHICAGO. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHEI.AN, 

277  Broadway,  NewYork 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,  MICH. 

Eleven  Pole  Yarda  In  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient.  scUd,  wide  vestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  'n-hlch  leave  Central 
Station.  12th  Street  and  Park  Row  (Lake  Front). 
Chlcaeo  for  St.  Paul,  Minneapolis.  Ashland  and 
Dulutn,  connecting  with  all  western  lines. 
Meals  In  diniug  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND,GenMPass.Agt.,Milwaukee,Wls. 


Locations    for   Industries 

Erie  Railroad 

Ciiicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  llie  territory 
traversea  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
can  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Indnstrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street,  New  York 


Send  your  Book  Orders  to 


ELECTRICIAN  PURLISHING  CO., 

510  Marquette  Bldg.,  Chicago. 
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CEDAR  POLES 

THE 

Valentine'Clmrk  Com 

234   la   SaliB   Streot,   OHIOAOO 

TAROSe 
Plnoonnlng,  Hlloh.     i     Brmua  Bmy,  WIm.     i     M»w  Lonilon,   IW*. 


SklMait^tAmm  mmtkMi 


,^^.^^ ^    ^^M^M.^M 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Largt  Slock  Constantly  on  Hand 


Poles 


VAYOflhcWORXD' 
world's  FAIIC 

516  roui^ 

ROUTE 

10 

5T  LOUIS 

•190/1 


WHITE    CEDAR    POLES 

Don*t  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Paul  and  Mlnn«- 
apolls,  wher*  we  load  In  forty-elgbt  bouri  from  the  time  we  have  70ur  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS, 


We  want  your  Inquiries  always. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


CENTRAL  STATION  HEATING 


We  are  the  originators  and    builders    of  the  underground    system  of    live    and  exhaust   steam    heating. 
Our  system  is  used  for    the    utilization    and    distribution  of    exhaust    steam    from  electric  and  power    plants 
for  heating  purposes.     250  Plants   in  successful    operation.    We    have  the  only  Meter  System.     Also   manu 
facturcrs  of   Wooden  Water   Pipe,   Steam  Pipe    Casing,   Steam    Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,   Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAIMPHLET    AND    PRICE    LIST 


Americam  Distbict  Steam  Company 


Mention  Western   Electrician. 


LOCKPORTN.Y. 


October  I,  1904 
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MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


JUST  RECEIVED 


a  new  batch  of  20  and  25  ft.  Poles 
and  have  reduced  prices  accord- 
ingly. Also,  we  have  plenty  of  those  "Trolley"  Ties  yet.  May  we 
quote  you  now? 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Bloc!(,  Bay  City,  Miclilgan 

Pittsburg  Agents  :    Tipper  &  Patton,  509  Bessemer  BIdg. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


IPiJiX^Wi^  (WwArXotVU/  §M>^>WiftV  jJKHfW  €oC      *1?A&JlvwCAjW  ftA^y^f{i^oUJ^>Xvvy.    S>Aeouvv<KW3/^Xckf. 


INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Gondltions, 
Healthful  Gommunltles, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


For  full  information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


BRACKETS— X   ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OVR.    MOTTO    IS: 

Prompt  Shipment       Quality       Satisfaction       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


SXEDARPOLES 

All  Lengths  AN"  sizes 

LindsleyBros  Co. 


TENNESSEE  RED  CEDAR 
POLES,  POSTS  AND  PILING 

R.  C.  BUCHANAN 

MILL  AND  YARDS:  LAVERGNE,  TENN. 

LARGE    STOCK    ON    HAND 


Practicai  Running  of  Dynamos. 

A  little  bonifiet  on  th*i  care  atnl  th&  lucacine 
and  remedyluif  ot  truuDle»  Id  •lyn&wot  »iia 
motors. 

:E»r"ioe>,    10  Oerxt:®, 

Catalogue  of  mechanical  and  electrical  boolu 
'Tee. 

ELECTRICIAN  PUBLISHING  COMPANY, 

110  Marouette  Bldg..  Chicago. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H  Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 

Electrician  Publisliing  Co.. 


610  Marquette  Building, 
CHICAGO. 


r" 
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?f  OAR  pote? 


Ppifl^Ms 


ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

1211-12-13  MARQUETTE  BLDG.  CmCAQO 

EISHT    DISTRIBUTING     YARDS 


THE  BABCOCK  &  WILCOX  CO.,  85  Liberty  St..  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 


BRANCH    OFFICES; 

BOSTON,    35    FCOERilL   STREET. 

PHILADELPHIA,  1110-1112  north  am.  blds. 
SAN    FRANCISCO,  63  first  street. 

PITTSBURG,    1218  FRICKBUILDIN*. 

NEW     ORLEANS,   339   CaRONOELET   (triet. 

CHICAGO,   1216  Marquette  Bloc. 
ATLANTA,  empire  bloc. 
CLEVELAND,  toe  New  England  Blos. 

MEXICO     CITY,   T  AVENl.A  JUAREZ. 

HAVANA,  CUBA,  116  1-2  caili  oe  la  habana 


200  Pounds  Working  Pressure 


STEAM 
SUPERHEATERS 


Our  Book,  STEAM,  mailed  free 
on  application. 
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Westinghouse 

Type  N  and  OD  Transformers 


Described  in  Circulars  1057  and  1060 


Westinghouse  Electric  &  Mfg.  Co. 


Pittsburg,  Pa. 


Sales  Offices  in  all  Large  Cities 
For  Canada:    Canadian  Westiaghouse  Co.,  Ltd.,  Hamilton,  Ontario 
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STEVENS 

MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOB 

5t«tlonary  And  riarliM  Eaclnc«rs,  Firemen,  Blectrtclui*.  Jlttormeo,  lea 

Msctalaa  Mco  and  Mecfaanlct  In  Qeneral. 


N«w  uid  Original.    AU  Modern  Macblaery  tully  deecrlbed  and  explained.    Technical 

Polntt  made  Clear  by  Word  and  Drawing.    Qutitions  and  Answers 

for  elTll  Service  Examinations,  etc. 


SUBJECTS  TREATED: 

WATER,  STEAM,  COMBUSTION.  SMOKE  PBBVBKTION,  BOILERS,  BOILER 
CONSTRUCTION,  TESTING  AND  MANAGEMENT.  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS.  STEAM  GAUGES,  LUBRICATORS, 
ENGINES.  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  GROSS  COM- 
POUND, RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES, TRACTION  ENGINES.  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE.  LINK  MOTION,  HORSE  POWERS  IN  DETAIL, 
INDICATOR,  REFRIGERATION.  ABSORPTION  AND  COMPRESSION  METH- 
ODS. BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS.  VALVES. 
TESTS,  TABLES.  AMMONIA,  AMMONIA  FITTINGS.  LIQUID  AIR.  MACHINE 
.SHOP  PRACTICE.  STANDARD  NUMBERS  AND  RULES,  PULLEY  SPEED 
'CALCULATION.  SQUARE  ROOT,  LEVERAGE,  ELECTRICITY,  DYNAMOS, 
ACCUMULATOR,  RHEOSTAT.  TRANSFORMER.  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING,  THREE-WIRE  SYSTEM,  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS,  ELECTRICAL  MEAS- 
UREMENTS. MOTORS,  STATIONARY,  TROLLEY  AND  THIRD  BAIL  SYS- 
TEMS. CONTROLLER.  ELECTRIC  LOCOMOTIVE,  ELECTRIC  HEATING 
AND  COOKING.  HOUSE  WIRING,  DIFFERENTIAL  GEAR,  FRICTION 
CLUTCH,  COMPOUND  CYLINDERS,  REVERSING  GEAR,  THE  STACKER. 
ALSO,  THE  ELEMENTS  OF  ALGEBRA  MADE  EASY. 

336  Pages.    240  Illustrations. 


tl^^E,  $1.00.     Seat  anywhere  prepaid  on  receipt  of  price. 

Electrician  Publishing  Company, 

510  Marquette  BIdg.,  Chicago. 


Good  Advice 


No.  1 0 


Direct  Current  Wattmeters  are  like  watches  in 
that  some  are  good,  some  bad;  some  run  fast, 
some  slow;  some  are  cheap,  some  more  expen- 
sive, and  some  have  a  reputation  in  name  only. 
Don't  be  misled  into  buying  a  cheap  chrono- 
meter or  cheap  wattmeter,  as  both  are  sure  to 
stop  when  you  need  them  most.  The  person 
who  wants  an  [accurate  watch  must  pay  the 
price,  and  whoever  wants  a  meter  that  is  accur- 
ate on  all  loads  all  the  time  must  buv  a  Duncan. 


Good  Advice  No.  I  i  Next  Week 


Send  for  Bulletin  and  Prices 


DUNCAN  ELECTRIC  MFG.  CO. 


LAFAYETTE,   IND. 
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HENRY  NEWGARD  &  CO. 

ELECTRICAL  CONSTRUCTION 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install   Municipal  and  Isolated  Electric 

Lighting  Plants. 

V\'e  manufacture  Switchboards,  Table  boards, 


Iron  Cutout  Boxes  and  Electrical  Specialties. 

We   sell 

Supplies. 


We   sell    Dynamos,    Motors  and  Electrical 


We  wire  old  as  well  as  new  Residences,  Fac- 
tor>'  Buildings, School  and  College  Buildings. 

87  Fifth  Avenue, 


%%%%%%'^«%%%%%«V»«i««%%\'V»«%««%%%«%%%t' 


Chicago,  ininoi«. 


WIRES  ^GABLES! 

HICH-CRADE,  RUBBER-COVERED,  WEATHER-PROOP 

Magnet,  Office,  Annctncutor  Wibe. 

HAZARD  MANUFACTURING  CO., 

GskzbauOfi'icb  and  Wobeb,       Kew  York  Opfioz.         Chioaoo  Oftiob, 

Wllkcsbarrc.  Pa.  50  Dey  St.       Viand  73  West  AdamsSt  i 


VULCANIZED  FIBRE 

Highest  grades  {or  electrical  iosubtion  and  mcchaDlcal  purpose!,  in  sheett, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington.  Pel. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  ArfD  TUBING. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Wubtn 
and  Packings.    Patent  Insulating  Cleats. 


MAKUFACrnBED  BT 


THE  KARTAVERT  MANUFACTURINB  CO.  WllmlngtOR.  M. 


DIRECT  CURRENT 

MOTORS 


THE  ADAPTATION 

of  our  motors  to  mechan- 
ical drive  is  practically 
universal,  and  their  serv- 
ice is  unequaled. 

Write   for  Bullelln  No.  21814. 


SPRAGUE 

ELECTRIC     COnPANY 


Qcncral  Olllus: 
S27  West  34th  Street,  New  York. 

Chicago  OHIce:  Fisher  Building. 


POSITIVE  IN  ACTION 
ECONOMICAL  IN  OPERATION 

SturtevQcnt  System 

HEATING  MD  VENTILATION 


Forced  circulation  of  &.lr  by  means  of  &.  foLn.    A  centra^Ilzed  plant. 
Operektlon  Independent  of  w^e&ther.    Exha^ust  steam  utilized. 

B.  F.  STURTEVANT  CO. 

Boston,  Ma.ssaLch\is*tts 
General  Office  sr\d  Works,  Hyde  Park.  Mass. 

New  York  Philadelphia  Chicago  London 

354 


Wa^rrerv 


Alternator 


In  tlie  WARREN  ALTER- 
NATOR cveo'thing  possible 
has  been  done  for  reliability, 
durability,  ease  of  management 
and  efficiency:  everything  to 
avoid  burnouts,  repairs  and  ex- 
cessive cost  of  operation.  The 
machine  is  pleasmg  in  appear- 
ance because  of  good  propor- 
tions, is  massive,  strong,  of  the 
hij^hest  grade  of  workmanship, 
and  impresses  a  thoughtful  per- 
son witli  its  solidity  and  special 
adaptati^)n  to  the  most  severe, 
constant  and  exacting  service,  a 
machine  constructed  for  the 
one  sole  purpose  of  EARNING 
MONEY  WITH,  AND  NOT 
TO  SPEND  MONEY  UPON. 
WE  GUARANTEE 
WHAT   WE    SELL 

e>.nd 

SELL   WHAT   WE 

GUAR.ANTEE 


lEN 


S».nduaky,  O* 


Black  Diamond  File  Works  ^ 


Kst.  iHsa. 


Inc.  tses. 


Tw*lv« 
Maiats 
Awardad  at 
Inlernallonal 
Expotlllons 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


«? 

^  OCK  «OOI>8  ABE  OH  SALK  I\'   KVERY  l.EAI>IH«  BARDWABE 
4f\  BTOKE  IK  THE  ITKITKI>  STATES  AKU  CA^VAOA. 

I    G.  &  H.  BARNETT  COMPANY, 

^  PHILADELPHIA,    PA. 


I* 


JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


MAIN  OFFICE  AND 


Bare 

Copiitr 

Wire 


^*(t!!!KS  TRENTON,  N.J. 


-AOENCIEt   ANt   IRANCHEt- 


Rt«  Veili  ChlMge  Clevilind  tan  Franeliea  Pkllatelalita 


WESlErn  Oechldan 


70l.  ni7,      $3.00  Pes  Amur. 


Copyrielit,  1903,  bj  Electrician 
Pabllsmuer  Compnuy,  Oiilcago. 


CHICAGO,  OCTOBER  8,  1904.    s 


10  Cents  a  Oopv. 


No.  15, 


JMDI     FV  INSULATED 

Jlwlr    laCiA.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

""R.^mxsoN""^-      TfJ^  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  lo  State  Street,  BOSTON,  MASS. 


WCSTERN  SELLING  AGCNT. 

H.    R.    HIXSON, 

1144  Monadnock  Block.  CHICAGO 


1889— Paris  ISxposltion, 
Medal  for  Bnbber  Insnlation. 

1893— World's  Pair, 
Medal  for  Bnbber  Insnlation. 


THE  STAJfBARD  FOB 

BVBBEB  IKSITI.J1TION. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "^.r  Wires. 
THE  OKONITE  CO.,  Ltd. 

r&ScSSS,";.!"""'""-        253  Broadway,  New  York. 


Gm.T.  Manson, Gtn'l  Supt, 
W.  H.  Hodc^ns,  Secy. 


INDIINA  RUBBER  HID  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

underground,  aerial,  submarine  and  inside  use. 
telephonb,  telboraph  and  fire  alarm  cables. 

All  Wires  are  teated  at  Factory.  JOKESBORO,  INIK 


Xational 

India 
Rubber  Co.'s 

RUBBER  COVERED 

3I_KS. 
OFFICI  AND  FACTORY:  BRISTOL.  R.  i. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Mtandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

S3  BMCUv'sTlikET.  "^''  °^''*  ^'  f^^on,  TRENTON. «. » 


SINGLE     AND    PC  LY  PHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


srCRLIMG    SPECIAL 


DO   YOU? 


BUY      LAMPS-OR»BU  V     CANDtC      POWER 

m    -^m     i  THIS   LAMP  J      ^^ 


THE  STEhUNC  ELECTRICAL  MANUFACTURING  CO. 

NEW  TOXK.  M.  t.  WARREN,  O.  CHlCnaO,   ILt. 


rcgulah    tvpc 


SCIjIMUES 

CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Cbelsea,  Ma3S.,  New  York,  Chicago.  San  Francisco. 


THOUSANDS  IN  USE. 

Motors,  %  h.  p.  to  100  h.  p. 

Dynamos,  I  k.  w.  to  75  k.  w. 

Blebest  Ouatlly.     Reuonibl.  PriM. 

THE  HOBART  ELECTRIC  MF6.C0. 

Tr.OY,  OHIO. 


THERMOPILES  I^^^^IIbs 

Kor  Eloi^rolytlc  analysis,  ehargiag  storage  batteries, 
.Dd  otbercoDst&ut  current  rcquireiueQt,^.    J3  Each. 

WALSH'S    SONS    &    CO., 
364  Waehinertou  Street,         N«wark,  N.  J, 


■¥ 

* 

* 
* 
■¥ 

* 

* 


'  C  T I  D  "  INCANDESCENT  * 
O  I  Hn       LAMPS'^ 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

If&DX     BY    THE    MOST    SKILLED    WORKMEN-      5^ 


I  STANDARD  ELECTRICAL  MFG.  t 
t  COMPANY,     :    Niles,  Ohio.  $ 


\A/.    D.    R/VIIMX. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proofing,  black  paint.  An  elastic  anti-rust  coat* 
ins.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  for  "Data  on  Infulating:  Materlala." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


EDISON  PRIMARY 
BATTERIES 


FORMERLY 
EDISON  LA  LANDE 


There  is  no  deterioration  in  the  permanent 
parts  of  these  batteries.  It  follows,  tliere- 
fore,  that  each  time  a  cell  is  recharged  it 
will  last  as  long  a  time  and  deliver  as 
heavy  a  current  as  tlie  original  charge 
when  the  cell  was  first  put  into  service. 
Our  catalogue  No.  7  will  tell  you  more 
about  this.     Let  us  send  it. 

EDISON    MANUFACTURING   CO., 


Factory.  ORANGE.  N.J. 
NEW  YORK,  83  Chambers  St. 
CHICAGO,  304  Wabash  Ave. 


Controlling 
Devices 

OP  ALL  KINDS 
MOTOR  STARTERS 

SPEED  REOULATORS 

FIELD  REGULATORS 


Motor  Starter  with  Automatic  Release. 

Manufactured  under  our  own  patents. 

SEND  FOR  CATALOG 

Union  Electric  Mfg.  Co. 

Milwaukee,  Wis. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


^ESTDH  ElecMoal  hmm^il  Co, 


Waverly  Parle,  NEWARK,  N.  J. 


f nlon  Studud  Foriable  Direct  M^ 


**'aMOB  Stasdard  Fortable  Direct 
Beadlne  Ammeter. 


Voltmeters,  Milliioltneters,  Voltammeters, 

Amoietirs,    Milamnieters, 

Ground  Detectors  and  Circuit  Testers, 
Olinuneters,  Portaliis  Gaiyanometers, 

Our  Portaljile  Instruments  are  recognized  as 
The  Standard  the  world  over.  Tbe  Seml-Port- 
able  Laboratory  5tandardsare  stIU  better. 

Our  Station  Voltmeters  and  Ammeters  are 
unsurpassed  inpolnt  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Eerlts— European    Weston   Electrical  Instru- 
ment Co..  Eitterslrasije,  No.  88. 
LONDON  —  Elliott    Bros.,    Century    Works. 

Lewtsham. 
PABI9,  Franck— E.  H.  Cadiot.  12  RueSt,  Georges 
^'ew  Vorlv  OffiGe-74  Cortlandt  St. 


SOMETHING  DOING  IN  A  STORM 


WITHOUT  X 


BABY 

KNIFE 

SWITCHES 

STAMPING 

AND 
PLATING. 

SOLD  BY 

ALL 
JOBBERS. 


King  of  Protectors 


Better  Buy  a 

"TORNQUIST" 

COMBINATION  LIGHTNING  ARRESTER  GROUND 
SWITCH  FUSE  AND  LEVER  CUT-OUT. 


THE  ONLY  SAFE  PROTECTOR  MADE. 


ORDER  SAMPLE  NOW. 


Clinton  Stamping  &  Electrio  Co., 

CLINTON,  lA. 
HART  &  CO.,  Chicago,  General  Agents. 
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For  Sale 
The  Bis:  Reliable" 


5000   horsepower  Allis-Chalmers  Engine   and    Bullock   Generator 

Supplying  Current  for  the 

Famous  Decorative  Lighting 

of  the 

WORLD'S    FAIR,  ST.   LOUIS 


attracting  more  attention  and  causing  more  favorable  comment 
than  any  other  power  unit  in  the  world 


Designed  1903    Shipped  from  our  Works  January  1904 — 37  Carloads 


RECORD 

First  Operated  April  20th,  1904 

Ran  non-condensing  several  weelts  while  Exposition  Authorities  were  making  tlieir  condenser  connections.  During 
that  time  carried  4900  horsepower  night  after  night 

When  other  plants  were  out  of  commission,  operated  the  Cascades — 2000  horsepower — and  supplied  St.  Louis  Ttansit 
Co.  with  3000  horsepower 

Ever  since  Exposition  Authorities  fiiiished  their  condenser  connections  the  "Big  Reliable"has  carried  6500  horsepower 
night  after  night,  running  cool  and  steady,  with  only  12  inches  vacuum  in  exhaust  pipe  at  engine 

Always  ready;  frequently  called  upon  for  extra  service  in  emergencies;  has  never  failed;  has  not  cost  a  cent  for  repairs 

THE  ENGINEERING  TRIUMPH  OF  THE  WORLD'S  FAIR 


October  S,  1904 


WESTEfeN    ELECTklClAM 


TheElectrig  Storage  BatteryGo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


"Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,   etc. 

PRICK    LISTS    AND    DCSCRIPTIVE    BULLETINS    FORWARDED    UPON    REQUEST. 


SALES      OFFICES: 


PHLLADELFUIA, 

Allegheny  Ave. 
and  19th  St. 


New  Yobk,  Boston.  Chicago. 

100  Broadway,  6u  Siaie  St.  Jlarqiietie  Bldg. 


St.  LouiP.  San  Francisco.  CLEVELA^-D.  Canada.  Havana,  Cuba. 

Wainwrlght  Bldg.  RiaUo  Bldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood,  Manager 

Electric-Co.,  L'd.  'I'oronto  :i4  Empedrado  St. 


Allerv- Bradley  Electric  Crarve  Corvtrollers 


■P  &  t  e  r\  t  e  d— 


rianufactured    by    AMERICAN  ELECTRIC  FUSE  CO.,   Chicago 


A  New  Controller, 


Positively  No  Sparking.    No  Repairs.     Guaranteed  for  One  Year. 
Three  Months'  Free  Trial.     Perfect  Control. 


ProntVI«w— before  starting 


Front  View— all  reeietance  oat 


OUR  GUARANTEE:     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  hereby  guarantees  to that  it  will  at  any 

time  within  three  months  Irom  this  date  upon  demand  repay  to  said the  sum  of 

Dollars,  being  the  full  purchase  price  paid  (or  agreed  to  be  paid)  by  said to  the 

Amtrican  Electric  Fuse  Company  for  one horsepower  Allen-Bradley  Crane  Controller,  num- 
ber  upon  delirery  within  three-months  after  this  date  of  said  controller,  freight  prepaid  and  in  good 

condition,  ordinary  wear  and  tear  from  use  excepted,  at  the  office  of  the  American  Electric  Fuse  Company,  Chicago,  lili- 
nolB,  together  with  a  written  statement  that  said  controller  has  proved  uneatisfactory  to  said 

FURTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  it  will  at  any  timewlthin  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  ordinary 

UBc-of  said  controller,  provided  that  it  Is  a  condition  of  this  guarantee  that  -said 

hereby  agrees  to  use  ordinary  care  In  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persona,  familiar  with  the  use  of  crane  controllers,  and  further  that  said  controller  will  not  be  wilfully  or 
maliciously  injured  while  in  the  possession  of  said — 


Engineering 


MECHANICAL, 
ELECTRICAL, 
STEAM, 
_    CIVIL, 

Complete  and  ehort  courees.  Thoronghly  equipped 
engineering  Bhops.  Sbop  wort  froin  the  be- 
iflimliig.  Short  coursea  la  Steam  and  Electrical 
EnglnebrlDg.  Expenses  low.  Accommodations  the 
besk  School  all  year.  Students  may  enter  any  time. 
CorreepondencQ  steam  and  electrical  coarses.  Send 
tor  catalogue.  Mention  course  In  which  Interested. 
HI8HLAID  PARK  COLLEGE,      DES  MOINES,  IOWA. 


CONTINUOUS  RAIL  JOINT  CO.  OF  flW. 

General  Offices:    Centurt  Building 

NEWARK,   N.  J. 
OVER  20,000  MILES  IN    USE 

Highest  Award  at  Paris  Exposition,  1900.  BufTalo,  1901 


-"Sfi^SSfflfW 


Electric  Heating  Apparatus 

SEND  rOR  62-PA<IC  CATALOGUC. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


B/VKER&OOIN/ll»AIMY,  Inc. 

ARTISANS  IN  PLATINUM 

408-4I0-4I2-4I4  N.  J.  R.  R.  AVE.  NEWARK,  N.  J. 

New  York   Office:    (20    Liberty   St. 
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MANUFACTURED   BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc., Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


Co. 


AFFORD  ABSOLUTE  SAFETf  AS  PROTECTIVE  DEVICES 

AND 

FREEDOM   FROM  ALL 

FIRE   HAZARD 


ASK  YOUR  SUPPLY  DEALER  FOR 

"NOARK" 


New  York 
Milwaukee 
Chicago 
St.  Louis 


H.W.JOHNS-MANVILLECO. 


Pittsburg 
Cleveland 
New  Orleans 
London 


Boston  100  William  St.,  New  York      f">^ 

Ptiiladelptila  Bruss'ls 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlnious  baking  at  180°  F. 
fill  not  make  It  brittle.  Water  repellent.  ON  proof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


TESTING    WATTMETER 

ACCURATE  TESTS 

in  a  few  minutes,  anywbete.  by  one  man  alone  without  regulation  of 
VOLTAGE,  LOAD  OR  FREQUENCY 

STANLEY  INSTRUMENT  CO. 

GREAT  BARRINCTON,   MASS. 


Key         Keyless 


p.  (Si  s. 

Porcelain   Angle    Sockets 

Designed  especially  for  show  window  work, 
and  may  be  used  in  open  or  concealed  wiring. 


PASS  d;  SEYMOUR,  Inc. 

Patented  Sept.  8.  1896;  Oct.  6.  1896 .  ^  mmm^^^        ^r-v        ^i^A.^   m    M.     m -^^    -wir  Amy      »M.m^^m 

Edison 

T.   H.  W.  H.     NEW  YORK 


SOLVAY.  N.  Y. 

CHICAGO 


SAN  FRANCISCO 


October  S,  1904 


WESTERN    ELECTRICIAN 


DON'T  BE  CONTENTED 

»    UBI^ 

Non-Aroing  Fuse  J  ^^^^^^H 


TYPE  C  INDICATING  FUSE  BEFORE  BLOWING 


Non-Arolng  Fuse, 

250   VOLTS. 


® 


30       K...S. 


With  trusting  your  property  to  the  care 
of  an  open  fuse,  send  for  our  bulletins  on 

D.  &  W.  SAFETY  DEVICES 

^^OJttiJml  €itdnrCkmmnv,  #® 

rr  NfVER         W  ^  ^^       \S         rr  ururD 


I    DISAPPOIMTB 


TYPE  C  INDICATING  FUSE  AFTER  BLOWING 


SALES    AGENTS 
S64-266-268-270    FIFTH    AVENUE,    CHICAGO 


tt 


LECTROSE 


39 


OVERHEAD 


LINE 


MATERIAL 


A  COMPLETE  LINE  OF  "ELECTROSE" 
OVERHEAD  LINE  MATERIAL  CAN  BE 
FOUND   AT   OUR   EXHIBIT- 
SPACE    17,   ELECTRICITY   BUILDING, 
LOUISIANA   PURCHASE   EXPOSITION 

WESTERN  ELECTRIC  COMPANY 

CHICAGO  NEW  YORK 

OTHER    LEADING    CITIES 


WESTERN    ELECTRICIAN 


'October  8,   1904 


SEE  THAT  FLAME 


#T'^  JUST  WHAT  YOU  NEED 

for  fine  snlderiny  fur  internal  wirinj^  and 
switclihoard  wurk,  stuiagc  battery,  lead 
liurnin;:^,  etc. 

The  Turner  Double  Jet 
Alcohol  Blow  Pipe  Nom  10m 

Burns  wnod  alculiol  and  produces  a 
clean  non-uxidizing  needle  jjoiiiied  ur  a 
brush  flame  uf  uver3,opo  degrees  of  lieat. 
The  burner  can  be  turned  in  any  pusilion. 
Reservoir  2}.^  x  5  inches.  Capacity  % 
pint.     Shipping  weight  2  lbs. 


'THE  ' 


No.  10  Alcohol  Blow  Pipe.  $4.soe.ch.  TuFiier  Btsss  WofRs 

Express  prepaid  upon  receipt  of  cash. 

DISCOUNT  TO  DEALERS.  23  N.  FRANKUN  ST.,   CHICAGO' 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AdJoMferit.   Cord. 

iDcandes.  El.  Lt.   Maolp.  Co. 
AdjDiilerM.   Inc.  L.aiu.pa. 

Inc.  El.  Lt.   Manipulator  Co. 
Anchors   (Tel.  A  Tel.) 

Matthews  A  Bro..  \V.  N. 
Aiknnnclatora. 

LVDtral  Klectrle  Co. 

Etluards  A  Company. 

El(:ctrlc  Appliance  Co. 

Manbaitan  Elec.  Supply  Go. 

Mood  Mfg.  Co. 

Wesco  Supply  "Co. 

Western  Electric  Co. 

Western  Elec,  Supply  Co. 
Batterlea  and  Jara. 

Klssell  Co.,  The  F. 

Central  Klecinc  Co. 

Edison  Mfg.  Co. 

F.dwards  A  Company. 

Klectrle  Appliance  Co. 

Manhattan  Elec  Supply  Co. 

uv>^co  Suppiv  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
BellN.    Basxera.  Kto. 

Central  Electric  Co. 

Edwards  tt  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Weaco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Suppjy  Co. 
Belt  DreaaInK* 

Dixon  Crucible  Co. ,  Jos. 

Leather  Preserver  Mfg.  Corp. 

Beltlnfc. 

Leather  Preserver  M(g.  Corp 

Blow  PIpea. 

Turner  Brass  Works 
Blovrera. 

Siurtevant  Co..  B.  F. 
Boiler  Coniponnda. 

Dearborn  Drug  A  Ohem.  Wks. 
Boflera. 

Allls-Chalmers  Company. 
Bahcock  A  Wilcox  Co. 
Ronka.   Electrical. 

Cantwell  Press.  The. 

Eiflr.trician  Publishing  Co. 
Bootha.  -Teleplione. 

YesDera  Mfg.  Co. 
Brackets. 

Earies  MTg^,  CO, 
Brnnhea. 

Central  Electric  Co. 

Hobarl  Elee.  Mfg.  ».'o. 

Holmes  Fibre-Graphite  tJo. 

Speer  Carbon  Co. 

Western  Electric  Company. 

Cnhle   Iluiiicera. 

BlssellCo.,  U.  K. 
Western  Electric  Co. 

CAbleH  (See  Wires  and  Cablesi 
Ctfcuuulvi). 

Earfes  Mfg.  Co, 

Carbona,    P  o  I  n  t  a    and 
HIatea. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
RelBlnKer.  Hugo. 
Speer  Curlioii  Co. 
Wefco  bupuly  Co, 
Western  Elec.  Supply  Co. 

Caalloira. 

Karles  Mfg.  Co. 
New  England  Bull  Co. 
Nallonal  Electric  CO. 
ClkAlna. 
Jeffrey  Mfg.  Co. 

CliaudeUem. 

Farles  Mfg.  Co. 

Circuit    Breakera. 

Culler- Hamiiiar  Mfg.  <'o. 
Cutter  Elec.  A:  M^^;.  Cu. 
Ft.  Wayne  Elec.  Wks.  Inc. 
Union  Electric  Mfg.  C«. 
Western  Electric  Company. 
Weatlnghouse  £1.  JE  Mfg.  Co. 

ClusUsrfl. 

Beiijumln  Elec.  Mfg.  Co. 
Paries  Mfg.  Co. 

Coal    and    Aahea    liand- 
llnir   Mncbinerr. 

Jeffrey  Mtg.  Co. 

Oolla  and  Uaacneta. 

Wwtern  Electric  Co. 


Comuntator  Con 

Egan,  J.  J. 


iponnd 

For 


McLaughlin  S^  Co..  .las. 

McLennan  &  Co.,  K. 
Coudeui^erK,  Klectnv. 

Sianley  Elec,  Mf^,  Co 
Conduit  and  Ct»n<luJtB. 

American  Circular  Loom  Co. 

American  Conduit  Company 

Central  Electric  Co. 

Electric  Appliance  Co. 

Sprague  Electric  Co. 

Standard  VlirlHed  Cond.  Co. 

Wesco  Supply  Co. 

Western  Electrical  SupplyCo. 
Cuntrautora     aud     f£lec- 

trlc    LifjTht   Planta. 

Allls-Chalmers  Company. 

Bullock  KJ.  Mfg.  Co. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

\Vagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
CoutrollerH,  Crane. 

Amer.  ICIec.  Fuse  Co. 

Cord. 

Runzel-Lenz  Elec.  Mfg.  Co 
Crosa-Arma,     Plna     and 
Braclceta. 

Berthold  &  Jennings. 
Central  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  SupolyCo. 
Cot-Outa  and  STrltcbea. 
Bissell  Co..  The  F. 
Bossert  Elec.  Const,  Co. 
Central  Electric  Co. 
Chicago  Edison  Co, 
Clinton  Stamping  &  Elec.  Co. 
Crouse-Hlnds  Co. 
Cutter  Elec.  A.  Mfg.  Co. 
Electric  Appliance  Co. 
tt.  Wayne  Elec.  Wks.  Inc. 
(Jeneral  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  i  Mfg.  Co. 

Dynamoa  and  Slotora. 

.\llis-Chalmers  Company. 

Bissell  Co..  The  F. 

Bullock  Klec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

CmwrordsviUe  Electric  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co, 

Hobart  Elec.  Mf^.  Co. 

Mechanical  .\ppllance  Co. 

National  I'Uectrlc  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Klectrle  Co. 

Stanley  Elec.  Mfg.  Co. 

Stow  .Manufacturing  Co. 

Siurtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec,  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &.  Mfg.  Co. 
KcononilxerM.    Knel. 

Greeu  Fuel  lOcouomizer  Co, 
Blectrlc    llentlnic   Appl. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
dec  trie    Rullvraya. 

Crocker- Wheeler  Co. 

General  Klectrle  Co. 

Sprague  Electric  Co. 

Westinghouse  Kl.  A  Mfg.  Co. 

Electrical  and  Blcsbau- 
Ical    Enirlneera. 

Arnold  Elec.  Power  Stat'n  Co. 
Uadt.  V.  B. 
Baker  A  Co..  W.  E. 
Brvan.  Wm.  H. 
Butterfleld,  J.  P. 
Byllesby  A  Co..  H.  M. 
Kvans.  .\lmlrall  A  Co. 
General  Engineering Co.,The. 
HallberK.  J.  H, 
Hornadav,  J    P.  A  i 'o, 
Humphrey.  Henry  H. 
Hunt  AGO,,  Robl.  W. 


Jackson,  D.  C.  A  \\.  li 

Kemp.  R.  W. 

Kohler  Brothers. 

McLaughlin,  .lumes 

Newgard  A  Co.,  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Sehwedtman,  Wells. 

Sargent  A  Lundy, 

Suholt,  W.  H. 

Squire  Electric  Co. 

Stanley  Elee.  Mt'g.  Co, 

aianton.  LeRoy  W, 

Wllmerding.  C.  H. 
Eieotricnl    liiHtruuienta. 
(Recording  and  Testing.) 

Bissell  Co..  The  F. 

Central  Electric  Cu. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Itic 

General  lOlectric  Co. 

General  Inc.  Arc  Light  Co. 

Jewell  Electrical  lust.  Co. 

Machado  A  Roller. 

Plgnolet.  L,  M. 

Stanley  Elec.  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co, 

\Vesco  Supply  Co. 

Western  Electric  Co, 

Western  Elec.  Supply  Co. 

Westinghouse  El,  A  Mfg.  Co 

Weston  Electrical  Inst.  Co. 

Whiiric'.v  Flet-tl.  inst.  Co. 
Electru-Platintj:  Macb*y 

Crocker-Wheeler  Company. 

General  Electric  Co. 
E^levatOTM-Conveyora. 

Jeffrey  Mlg,  Co, 
Gufi^iuea,  tiua  and  Gaao- 

line. 

Allis-Chalmers  Company. 

Marlnetie  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  ftlach.  Wks. 
l£uKiiiea,   Steam. 

Allis-Chalmers  Company. 

Brown  Corliss  Engine  Co. 

Siurtevant  Co.,  B.  F. 
l-'iiMH    and    Fan    Blotora,' 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

I'MIson  Mlg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Eight  Co. 

Sprague  Electric  Co. 

Sturtevanl  Co..  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mlg.  Co. 
b'llire. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Fllea. 

Barnetl  Co.,  G.  A  H. 
FittingK. 

Faries  Mfg.  ('o, 
Fixtnres,  Gaa  and  Blec. 

Beardslee  Chandelier  .M  ig.Co. 
FlHMbera. 

Bissell  Co.,  The  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg. Co 
Flexible  Sliafta. 

Stow  Mfg.  Co. 
Furicea. 

Siurtevant  Co..  B.  F. 
Ftiaea  and   Fuae  Wire. 

Amer,  I'llec,  Fuse  Co, 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Central  Tel.  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  WlreA  Mfg.tJo, 

Cllnloii  .siamplngA  Elec.  Co. 

U.  A  W.  Fuse  Company. 

Eleclrlc  Appliance  Co. 

.lohns-ManvlUe  Co..  H,  W. 

Manhattan  Elec,  Supply  Co. 

Wesco  Supply  Co. 

Western  l*".lectrlc  Company. 

Western  Elect.  Supply  Co. 
Globen.    Reflect ora    and 

Sliadea. 

Fostoria  Incan.  LampCo. 

Haller  Machine  (,*o. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phfpnli:  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 
Graphite  Speclaltlea. 

Dlion  Crucible  Co..  Joe. 

Holmes  Flbre-Graphlte  Co 
HeatInK     <B  X  h  a  a  a  t 

flteaml. 

Amer.  District  Steam  Co. 


lleatlnt;^    und     Vend  lat- 
in;;   Appnrataa. 

Siurtevant  Co.,  B.  F. 

Heating,  Hot  Water. 

Evans.  Almirall  A  Co. 

Holders,   Inc.   Lampa. 

Incandesent    Electric    Light 
Manipulator  Co. 

Inapection  &,  luanrance 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. 


^.lp]:x^t>^t:lo^l    IXLdesic    of 


Immlatlne:  Macbtnery. 

New  England  Butt  Co. 
Inaolatora  and  Inanlat- 
Inif    niaterlala. 

American   Electrical  Works. 

Central  Electric  Go. 

Chicago  Edisou  Co, 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co, 

Johns-Manyille  Co.,H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Piugene. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

Okonite  Co..  The. 

Phillips  Insulated  Wire  Co, 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co, 

Wesco  Supply  Co. 

Western  F.lectrlc  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Jonctloii    Boxea. 

Bossen  Elect.  Const,  Co. 

General  Inc.  Arc  Light  Co. 
LampB,  Arc. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc,  Arc  Lt.  Co, 

Gregory  Electric  Co. 

lilpweil  Manufacturing  Co 

Manhattan   Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co, 

Western  Elec.  Supplv  Co. 

westinghouse  El.  A  Mfg,  Co, 
Lampa,  Incandeaceut. 

Bissell  Co.,  The  F. 

Bryan-Marsh  Company, 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan,  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept, 

Ji'.Iectric  Ai'pl  lance  Co, 

Fostoria  Incand.  LampCo. 

Kranklin. Eleclrlc  Mlg.  Co. 

General  Electric  Co. 

General  Inc,  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  SupplyCo. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 
Lampa,      Incandeacent— 

ReplaoerH  ite  Cleanera. 

Inc.  El.  Lt.  Manipulator  Co. 
l.«*tterH.    Metal. 

Haller  Machine  Co. 
LiKlitnlni;   Arrentera. 

Central  Eleclrlc  Co. 

Clinton  StampingA  IClec,  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wka.  Inc. 

General  Electric  Co. 

Manbrttlau  Elec.  Supply  Co. 

Minnesota  Eleclrlc  t  o. 

Stank-y  Elec-.  Mfg.  Co. 

Western  Electric  Co, 
l,iirlitH,  Show. 

Glogiui  ACn..  H.  M. 
Llnemen'a  Cllnibera. 

Klein  A  Sons.  Malhlas, 
Magnet   IVlrea. 

(See  Wires  and  Cables.) 
Mechanlcnl    Draft. 

Stunevant  Co..  B.  F. 
Mien. 

(.'hicago  Mica  Co. 

Mica  Insulator  Co. 

M  nnseU  A  Co. .  Eugene. 
MInlnir  Apparatna.Blee. 

Allls-Chalmers  Company. 

Crocker-Wheeler  Company. 

General  Eleclrlc  Co. 


Jeffrey  Mfg.  Co. 

Wcbitern  Electric  Co. 

Westinghouse  El.  A  ilfg.  Co. 
JIIotorH.    (See  Dynamos  and 

Motors.) 
Niitpera  and    Pllera. 

Klein  A  Sons,  Malhlas, 
Nozzles. 

Paries  Mfg.  Co. 
I'liliitn. 

Dielectric  Mfg.  Co. 
Piitent    Attorneya. 

IJain.  Foree. 
Phoaplior  Bronae. 

Phosphor  Bronze  Sm.  Co.  Ltd . 
Platinum,     Wi  re     and 

Sheet. 

Baker  A  Company  Inc. 
Polea  and  Tlea. 

Berthold  A  Jennings, 

Brooks.  Hall  L. 

Buchanan,  R,  G. 

Columbia  Mfg.  Co. 

Fowler.  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch,  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Cedar  Co. 

Morrison  Lbr.  Co.,  J.  W, 

Alueller  Company,  William. 

Pacific  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co, 

Valentine-Clark  Co.,  The, 

Worcester  Co..  C,  H. 
PollMb    (Metal). 

Allen  Co..  Inc..  L,  B. 

Hoffman.  Geo.  W. 
Portables. 

Faries  Mfg.  Co, 
Power    Truuamlaalon 

Mneblnery. 

Jeffrey  Mfg,  Co, 
Rail   «Iolnta. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rectltier8. 

Electrical  Appliance  Co. 
Reflnera. 

Gt.  West  Smelt.  A  Refining  Co 
Re-lVindlns:— Repalra. 

Chicago  Fjlison  Co, 

Gregory  Electric  Co. 
Rlieontata. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfe.  Co. 

Western  Electri'-  Co. 

Westinghouse  El,  A  Mfg.  Co. 
Rods.  Conduit. 

cope,  T,  J. 
SafeK. 

Sears.  Roebuck  A  Co. 
S<*boo1n  and    Colleirea. 

Electrical  Eniiineer  Inst. 

Highland  Park  College 
Secoud-Hand    Mach'7'. 

Bissell  Co  .  The  F.' 

Cent.  Stat.  Improvement  Co. 

Dyar.  H,  W. 

Gregory  Electric  Co, 

Matthews  A  "Bro.,  W.  N. 

Walsh's  Sods  A  Co. 
Shades,  Lamp. 

Faries  Mfg.  Co. 
Sheet    Brana    A    Copper. 

I'lume  A  Atwood  Mfg.  Co, 
SlifON.    Klectrle. 

Halter  Machine  Go, 

llrrmann  Mlg.  i  "o. 

/.iTO  Marx  .sign  Works. 
Silks.    lusulating:  A  Krald- 

saiKpioit  Silk  Mfg.  Co. 
Sockets  A  Reccptaolca. 

Pass  A  Seymour. 
Yost  Elec.  Mfg.  Co, 
Solderlns    Stlcka,    Salta 
nnd    Paate. 

Allen  Co..  L.  B. 
(Jrescent  Co. 
Kesler  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Soenklnor    Tnbea. 
Central  Electric  Co. 
lOd wards  A  Co. 


Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec,  Supply  Co. 
fiipeclaltles.  Electrlral 
Mfra.  and    Dealirnera. 
Haller  Machine  Co. 


Speed    Indlcafora. 

Weston  Electrical  Inst.  Co, 

Storage   Batterlea. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Sappltea,    General  Blee- 

BisseUCo,.  The  F. 
Central  Electric  Co, 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

STTltchboarda. 

Bissell  Co.,  The  F. 

Crouse-Hlnds  Co, 

Gen.  Incan,  Arc  Light  Co. 

Telephonea.  Telephone 
Slaterlal  and  Swltch- 
boaada. 

American  El.  Telephone  Co 
Automatic  Electric  Co, 
Bissell  Co.,  TheF. 
Central  Electric  Co. 
Central  Tel.  A  Ei.  Co. 
International  Tel.  Mfg,  Co. - 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co..  The. 
Stromberg-CarlsonTel.  M.Cn 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 

Time    SvTltchea. 

Bissell  Co  .  The  F. 
Hartford  Time  Switch  Co. 

Toola. 

Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 
Tranaformera. 

Central  Electric  Co. 
CrawfordsvlUe  Electric  Co. 
Crocker- Wheeler  Co. 
Ft.  Wayne  Elec,  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Eleclrlc  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elee.  Mfg  Co. 
Wagner  Electric  Mfg,  Co, 
Wesco  Supply  Co. 
Western  Electric  Co. 
West«rn  Elec.  Supply  Co, 
Westinghouse  El.  A  Mfg.  Co. 

Trorka.  Clectrlo    Car. 

General  Electric  Co. 
Westinghouse  El,  A  Mfg.  Co- 

Tnrlilnea.    Stenni. 

Allis-Chalmers  Co 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Turbine     "Water  Wheel* 

Lettel  ACo.,  J  as. 

Varulabes. 

Dielectric  Mfg.  Co 

Sterling  Varmsh  Co. 

Volcanlaed  Fibre. 

Vulcanized  Fibre  Co. 
Whistles.  Klectrie. 

IClt-L'trical  Ai»|illuiict'  Co. 
Wires    A    Cables— Slair- 
net   WTIrea. 

American  Electrical  Works. 
Bissell  Co.,  The  F. 
Central  Eleclrlc  Co. 
Chicago  Insulated  Wire  Co, 
Crescent  Ins.  Wire  A  Cble  ,  Co, 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub,  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulatiot;  Co. 
Kellogg  Switch.  A  Sup.  Co, 
Manhattan  Elec.  Supply  CO. 
National  India  Rubber  Co 
New  York  Insulated  WlreCu, 
Okonite  Co.,  The. 
Phillips.  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebllntr's  Sons  Co.,  J,  A. 
Kinizel-Lenz  Kler.  Mft,'    Co. 
Safety  In.s.  Wire  A  Cable  Oo, 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Sujiply  Co, 
Western  Electric  Company. 
Western  Elec.  Supply  Co. , 
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ICLOSELY    SELECTED    2 


I 

I 

I 

LONGEST  MAINTAI NANCE  OF  U5FFUL     I 
CANDLE  POWER 


MECHANICALLY  PERFECT 


4  ELECTRICALLY  PERFECT 


PROMPT  DELIVERIEJ, 


m 
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LICENSED    UNDER 

Patent  537,693,   April   16,   1895. 
Patent   726,293,   April  28,   1903. 
Patent  444, 530,   January  13,   1891. 
Patent  532,760,   January  22,   1895. 


Buckeye  Electric  Company 

SALES   OFFICE  AND    FACTORY 

CLEVELAND,        -        -        OHIO 


CHICAGO  OFFICE,  1557  Mona^dnpck 


PITTSBURG  OFFICE,  1102  Empire  Bldg, 
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"^TH^ 


ABOUT 


THAT 


TIP 


(MEASUREMENT) 


AND  A  FEW 
OTHER 
MINOR 
POINTS 


ON 


COLUMBIA" 
LAMPS 


Send  for  our  Booklet,  a 
Wallet  Full  of  Wisdom. 


Columbia  Lamps  are  manufactured 
under  a  License  to  use  the  Chemical 
Exhaust  Process  of  exhau  ting  lamps. 
This  process  is  vitally  necessary  In 
the  production  of  the  highest  quality 
of  lamp.  Every  package  of  Columbia 
Lamp*  carries  a  label  reading. 


Licensed    Under 

I'ateni  No.  537,693.  April  J  6.  Do 

Patent  No.  726.293.  April  2S.  '03 

Patent  No.  444.530.  Jan.    13.  '91 

Patent  No.  532,760,  Jan.    '22.  '9"^ 


The  Columbia  Incandescent  Lamp  Co. 

2ll5l7-l9locustSt.,  ST.LOUIS,  MO. 


AS  ailJCH  LIGHT  HORIZONTALLY 

as  any  other  lamp. 

10%  MORE  LIGHT  THAN  any 
OTHER  LAMP  BELOW  the 
HORIZONTAL. 

40%  MORE  LIGHT  AT  TIP  than 
any  oval  anchor  lamp. 


NO  increase  of  current  consumption 
per  lamp  to  get  this  in  the 
Columbia. 

Send  for  our  Catalogue  of  Cryataf  Lamps 
(Merltilan  Type). 

New  York  Otfice,  1311  Havemeyer  BIdg.  Chicago.  Central  Electric  Co. 

San  Francisco,  Paul  Seller  Electric  Works.        Philadelphia.  1327  Real  Fslate  Trust  BIdg. 
Klemplils.Teiin.,  36  Equitable  BIdg.  Minneapolis.  638  Boston  Block. 

Mexico,  Monterey,  Van  Veorhis  Hnos. 
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It  Will  Interest  You 
to    Know   What    the 


MeStern         BleCttiC        Co  mP  a  niP     Have    to    say    Regarding 

HIGHEST  GRADE  NUERNBERG 

CARBONS 


•TRADE    M&RK- 


in  their  circular,  dated  November  23, 1903,  which  in  part  reads  as  follows: 

"The  Western  Electric  Company  have  made  an  exhaustive  test  of  carbons  of  all  kinds  and  have 
found  that  the  'ELECTRA'  Carbons  cannot  be  equaled  in  quality  or  efficiency,  produce  practically  no  dust  and  give  an 
excellent  and  steady  light.  They  produce  the  highest  standard  of  candlepower  in  proportion  to  the  current  consumed, 
and  are  the  most  economical  carbons  manufactured." 

HUGO  REISINCER,  Sole  Importer,         1  1  Broadway,  NEW  YORK  CITY. 


YOST  SPECIALTIES. 

Sockets,  Walt 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjusters. 

Catalogue  for 
tho  asking, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


HENRY  NEWGARD  &  CO. 

ELECTBIML  CONSTRUCTION 

Power  and  Light  Plants.   Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies, 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue, 


INDESTRUCTIBLE  DRAWN 
STEEL  OUTLET  BOX£S 

Drawn  from  one  piece  of  sheet  steel-tire 
and  nail  proof— outlet-  ^\ltb  herraeiically 
s  altd  plufis  thai  leave  a  clean  hole  exact 
size  of  conduit —thoroughly  cated  with 
insulating  enamel.  Box  N'>.  19M  lias  side 
outlets  for  Eras  and  electric  bracket.  t-Ao 
openings  fiTfiaspipesand  iLirtLen  plug  ed 
outlets  for  electric  Cunduits.  Write  for 
bulletin  \o  IOlO 

BossertElectricConstruction  Co. 

UTICA,  N.  Y. 


^eneialmectzic&empanj/ 


THOMSON  HIGH  TORQUE  METER 

For  Alternating  Current  Circuits 


High  Torque 

Light  Moving  Element 

High  Ratio  of  Torque  to 
Weight 

(Write  for  Bulletin) 


Small,  Compact 

r^i  Simple  Adjustment 

Reads  Direct  in  Kilowatt 
Hours 


I 


Principal  Offices:  SCHENECTADY,  N.  Y. 

Chicago  Office:  Monadnock  Block.  Sales  offices  in  all  large  cities. 


•4f 
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THE  B.  O.  TRANSFORMER 

Do  yuu  expect  to  need  new  transformers  lliis  [all?     If  yuu  do,  the  B.  O.  will  interest  you. 

Low  Losses 

High  Efficiencies 

High  Insulation 

Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  wc  will  tell  you  about  our  insulation  and  the  advantages  of  slab  wind- 
ings in  connection  with  oil  ducts. 

The     Stanley    Electric     Manufacturing     Company 
pittsfield,  massachusetts 

■     Atlanta.  Ga.,  Empire  Building  Boston,  Mass.,  Oliver  Building 

CHICAGO.  ILL,,  MoNADNoCK  Block  Denver,  Col.,  Hendrie  &  Boltlioff  Mfg.  &  Supply  Co. 

New  York,  N.  Y.,  29  Broadway  Philadelphia,  Pa.,  North  American  Building 

St.  Louis,  Mo.,  Century  Bldg.  San  Francisco,  Cal.,  60-75  ^'e»'  Montgomerv  St. 

Seattle,  Wash.,  Pioneer  Bldg. 

Representatives  for  ihe  Dominion  of  Canada,  The  C\nadia.\  Genekai.  Electric  Co.  of  Toronto 

■■THI-:  S.  K.  C.  SYSTEM" 


i«l«Wlt««'V< 


HP^WII    ipupiipi 


HIGH  GLASS   WGRK  > 


is     assured   wh  e  n 
you  use  the 

NORTH  WESTERN 

STORAGE 

BATTERY 

on    all    low-tension 
work. 

Groat  Capacity, 
Light, 

Efflclmnl  and 
Compact, 

Send  for  catalogue. 
Let  us  figure   with 


Northwestern  Storage  Battery  Co., 

283  Madison  St.,  -  .  -  Chicago,  III. 


BITUMINIZED  FIBER 

CONDUIT 

FOR  UNDERGROUND  CONSTRUCTION 


Combines  the  good  features  of  other  conduits. 
Eliminates  the  bad  features e.xisting  in  many  kinds. 
Has  valuable  features  not  found  in  any  other  ducts. 

Made  in  7-foot  lengths  with  male  and  female  joints,  making 
construction  very  rapid  and  simple, with  consequent  low  cost. 

Alignment  is  perfect  and  permanent  without  tetiious  care 
and  skill  required  in  laying  of  butt-joint  conduits. 

Users  arc  astonished  by  the  ease  and  rapidity  with  which 
cables  can  be  drawn  in,  and  this  without  the  slightest 
scratching  or  injury  to  the  lead  covering  thereof. 

Made  in  sizes  from  i-inch  to  10-inch  diameter. 

Hcnds  of  any  radius  and  any  angle. 

Write  us  for  further  information  and  prices,  stating  sizes 
and  quantities  required. 


American  Conduit  Com 

Main  Offices:   100S-6  Manliattan  Building,  Ohicago 

Othar   Office*: 

t70  Broadway,  No  w  York.  336  Macy  St.,  Los  Angeles 


DIRECT     CURRENT 


GENERATORS 


FOR    LIGHT    AND    POWER 

Our  generators  have  a  liigh 
efficiency  and  great  endurance 
under  the  most  exacting  con- 
ditions of  service.  Sizes  up 
to  1,000  K.  W. 
Write  for  bulletin  No.  10514. 

SPRAQUE 

ELECTRIC      COnPANY 

General  Offices  : 
527  West  34th  Street.    New  York 
Chicago   Office:     Fisher    Building 


Rope-Operated,  Reversible 
Drum  Controller^ 


The  ideal  controller  for   small  cranes  and  hoists  where  it  is  de- 
sired to  operate  from  the  floor. 

Built   to   stand  the  most  severe   usage.     Automatic    return   to 
"off"  position  when  operator  releases  chain  or  rope. 

Brushes    and   contacts   are   renewable    and   are   made  of   hard 
drawn  copper. 

SPEED — Normal  at   full  load   to    50   per  cent,  at  half  load. 
Specially  built  for  reduction  of  go  per  cent,  regardless  of  load. 

The  Cutler-Hammer  Mfg.  Co. 

MILWAUKEE,  WIS. 


New  York 


Boston 


Chicago 


Pittsbur 
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We  wish  to  extend  a  cordial  invitation 
to  those  attending  the 

American  Street  Railwai  Association 

CONVENTION 

to     inspect     our     exhibit     at 

SECTION  SIXTEEN 


PALACE  OF  ELECTRICITY  ST.  LOUIS  EXPOSITION 


NEW  YORK  BOSTON  CHICAGO  SAN  FRANCISCO 


I 
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A  SUPPLY  HOUSE 

IS  KNOWN  BY  THE  SPECIALTIES  IT  HANDLES 

Have  you  looked  our  line  over? 

Have  you  copies  of  our  Catalogues  and  Price  Lists  ? 

ELECTRIC  APPLIANCE  COMPANY 

EVERYTHING  IN  ELECTRICAL  SUPPLIES 

CHICAGO  and  SAN  FRANCISCO 


Nurtliern  dynamus  and  motors  are  the  result  of  superiority  in  design,  modern 
shop  equipments  and  method?  and  skilled  labor.  In  engineering  propositions 
of  any  sort  we  supplement  the  superiority  of  our  apparatus  with  the  skill  achieved 
in  equipping  practically  every  sort  of  American  industry  for  economical  opera- 
tion by  Northern  machinery. 

Get  Bulletifl  No.  2533. 
CHICAGO  SALES  OFFICE,  SUITE  425   MONADNOCK  BLOCK 

NORTHERN  ELECTRICAL  MFG.  CO.,     Madison,  Wis.,  U.  S.  A. 

Engineers,    Manufacturers.  348P 


SPARKING 


I  tira. 


Reducem  iha  working    capacity   of    a 

tnotor  Of  dynamo,  wears  out  the  com- 

mutator,  wasiem  power  and  may  cause 

All  this  may  be  avoided  It  you  u»e       w        .....        • 

The  only  article  tliat  will  PREVENT 
SPAEKING.  wtU  keep  the  Commu- 
tator In  Eood  condition  and  PRE- 
VENT CUTTING. 

Absslutely  Will  Not  anm    The    Brushes. 

60  Cents  per  Slick.  $6.00  per  Dozen.       n  will  put  that  high  gloss  on  the 

SEND  POR  FREE  SAMPLE  STICK.  Commutator  you  have  BO  long  sought 

For  sale  by  all  supply  houses,  or  after. 

K.  McLENNA"    &  CO.    Sole  Mfrs.  Room  411  inter  Ocean  Bldg,  130  Dearborn  St.,  CHICAGO 


You've  Heard  of  the 


PEERLESS 


INCANDESCENT    LAMPS 


If  yoii  don't  know  them  you  are  mlssiog  a  great  light  giving 
bulb  of  Incandescence  that  ts  electrically  and  mechanically  per- 
fect and  rightly  named  "  Peerless." 
/  They  are  not  labeled  one  way  and  rated  another.    Rest  assured 

/  when  you  are  buying  "Peerless"  lamps  you  are  getting  full  rated 

candlepower. 

The  Wesco  guarantee  stands  behind  every  "Peerless"  lamp  for 
efflcleucy,  sustained  candlepower,  current-consumption  and  life. 

On  yearly  contracts  we  are  prepared  to  make  the  lowest  price 
that  has  ever  been  made  on  a  strictly  high  grade  lamp. 

^^  ELECTRICAL  MACHINERY  AND  SUPPLIES 

WESCO    SUPPLY    CO  ,    ST.    LOUIS,    MO..    U.    S.   A. 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAQO 


INSULATION  Thatis 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


MIOABOIMD 

CHICAGO  MICA  CO.. 


"PERFECTORS" 

o 


VALPARAISO,  IN D. 


i-r-^u-i.^i 


Wa^rrerv 


Alternator 


^/>e  WAR.R.EN 
ALTER.NATOR. 

needs  no  garrulous  knight 
to  champion  its  virtues. 
Simple  statements  of  merit 
and  NOTHING  BUT 
FACTS,  devoid  of  tech- 
nical verbiage,  are  all  that 
are  necessary  in  selling 
Warren  Alternators. 

WE   GUARANTEE 
WHAT    WE    SELL 

SELL   WHAT   WE 
GUAR.ANTEE 

SaLisduaky,  0< 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Remember  these  rods  bave  ao  lost 
motion. 

These  Couplings  are  ol  Steel  and 
are  made  in  ine  best  possible  manoet. 


3244  North  Fifteenth  Street 


Write  (or  list  of  persons  using  (tiese 
rods— 26,000 sold  since  Ma^  1902.  Made 
in  3  ft;*and  4  ft.  lengths. 
Price.  3  It.  75cents,4  it.Sscenta, 
Patented  February  a*,  1903. 


PHILADELPHIA,  PA. 


78-60  Cortluidt  St. 


VOLT  -  AMMETERS, 

POCKET  SIZE, 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

BELIABLR       ACCURATE. 
Send  for  Circular. 

.  M.  PICNOLET, 

NEW  YORK.  N.  T. 


II  STORAGE 
CELLS 


"AMERICAN 


ARE  THE  BEST.     Sand  (or  dMcrlpllo  CIrculir. 

AMERICAN  BATTERY  CO., 

ECT'D  1SB9.  171  S.  Clinton  St.,  Chicago, 


t.K^T*«IO      SI^IM 


^g-  BEST  IN  THE  WORLD 

■"»^  "Write  for  full  particulars 

aipl  Reynolds  Elec.Flashir  Mfg.  Co 

^i  221  Fifth  Ave.,  Chicago. 


EDISON  MINIATURE  LAMPS 

Dry  Battery  Lamps 

For  use  in  portable  lighting  devices — electric 
candle  sticks,  pocket  lanterns,  carriage  and 
bicycle  lamps,  clock  lights  for  bed  rooms,  ruby 
lanterns  for  photography  and  for  optical, 
dental  and  surgical  instruments. 

All  types  supplied — 
Accurately  rated — 
Carefully  selected. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrisoo,  N.  J. 
Chicago  Office:  Monadnock  Block.  Sales  Office  all  large  cities. 


Special  Theater  Switch 

(Concealing  flash) 


We  build  ' 

Switches, 
Switchboards 
And  Panel  Boards 

Correspondence  invited. 

Ask  for  catalogs  on  standard 

stock  items. 

The  F.  Bissell  Company 


ACTURERS    AND    JOBBERS    OF 


ELECTRICAL  GOODS, 

226-226-230  HURON  STREET, 

TOLEDO,  0. 
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PRAItK  FT.  PHrLLIPB.  Pucsident. 
O.  H.  WAQENSEII.,  TnEABUREn. 


eUQENC  F.  PHILLtPS, 

GENEnAL   MaNAOCR. 


t.  nOWLANO  PHILLIPS,  VlCE-Pma. 
C.  R.  HEHINGTON,  Jr.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 


PROTIDElffCE.  R.  I, 

BARE  AND  INSULATED  ELECTRIC  WIRE. 

electric  light  line  wire, 
incandescent  and  flexible  cords, 

Railway  Feeder  and  Trolley  Wire, 

americanite,  magnet,  office  and 
annunciator  wires. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 
New  Tork  Store,  W.  J.  Watson.  26  Cortlandt  St. 
CmcAQO  Store,  F.  E.  Donoboe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phllllpj'  Electrical  Works. 
MAIN  OFFICES  *NB  FACTORIES,  PHILLIPSDALE,  R.I. 


3  = 

too 

3« 


'ACME' COMUUTATOH^m     I 


J.  J.  EGAN'S  "ACME"  COMMUTAIOR  COMruuHU 

absolutely  Dreventa  itparkln^  or  cutting.  One  stick  of 
••Acme"  ie  equal  to  one  gallon  of  oil  for  lubricating 
commutators.    Free  Sample.    AGENTS  WANTED 

6O0  ner  Stick.        «5  00  per  doz.  '   1 

J.J.  Eean  Salt  m%.,  317  Anitln  Ave.,  Tel.  Polk,  1779  Cblciio 


f'i^nti-Cuttnia  Compound"^ 

I  run'-      '"Vr' — '"l*!* 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

\  14  Years'  Use  on  Street  Ry,,  Light  and  Power  Commutatoi  s 
Has  Proven  its  Wortli,    WE  GUARANTEE  RESULTS, 
'send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES, 

JAS.  Mclaughlin  &  co.,  \\^v.v,%%' 


Simply  Screw  Them  In. 

THAT'S   ALL 

THERE   IS  TO  THE  INSTALLATION   OF  THE 


Stombaugh  Guy  Anclior 


Worms  itsiway  in  theground  without  disturbing  it. 
Therefore,  it  can't  be  pulled  out. 

WRITE  FOR  FURTHER  INFORMATION  TO 

W.  N.  MATTHEWS  &  BRO.,     Distributors 

603  Carleton  Building.  St.  Louis 


586  FuUon  Street, 


Chicago, 


Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S.    TOOLS 

For  Etocfrical  Workers 
and  Lino  BuHdors. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chlcaao.  III. 


EXPERT  IN 


U.  S.  &  FOREIGN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOUCIIOB.F      pUJEdTS 

FOREE  BAIN,  1652-3  Monadnoek  BIk.,  CHICAGO 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Manliattan  Electrical  Snralj  Co. 


NEW  YORK: 
32  Cortlandt  St. 


CHICAGO: 
188  Fifth  Ave. 


il 


UNION  ^^  SWITCH  OUTLET  BOX 


For  Finished 


House  Wotk 


(Approved  by  Under'^vriters' 
Naiiona.1  Electric  As socfa.tion* 

Construction  14-gaupe  steel,  dove- 
tailed .ioints,  finished  in  I>Iack  enamel. 

Takes  all  makes  of  switcbes  and  re- 
ceptacles. 

Made  to  conform  to  the  latest  Under- 
writers' rules,  and  Is  approved. 

Gangs  of  2,  3,  4,  5  and  6  carried  in 
stock. 

Spacing  In  gang  boxes  1  13-16" 
between  centers. 

Provided  with  clampa  for  holding 
Sprague  Cable. 

Tandem  boxes  made  to  order. 

Dimensions  at  bottom  of  single  box, 
3  1-I6"x2".  Takes  plate  4 J4"  and  longer. 
Outlet  holes  %'. 


Takes  all  makes  of  Switches  and  Receptacles 

CHICAGO  FUSE  WIRE  &  MFG.  CO. 


353  Dearborn  Street 
CHICAGO 


Mutual  Life  Building 
BUFFALO 


853  Broadway 
NEW  YORK 


JEbWARDS  A^pCo 


DOOR  SWITCH 

(The  Lnnsen). 


Porcelain  Insulation. 
Wire  Connections  In  Front. 
Style  A— Lights  when  door  is  open; 

out  when  door  is  closed. 
Style  B— Lights  when  door  is  closed ; 

out  when  door  is  open. 
THE  ECO  DOOR  SWITCH  OPERATES 
LIGHTS  "EVERY  OTHER  TIME." 
Approved  by  the  National  Board  oC 
Underwriters. 

Western  Electric  Co.,  Selling  Agents 


^EwyowK  H-Y 


Grimshaw  Raven  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crlmshaw  and  Competition  Tapes  and  Splicing  Compounds, 

NEW  YORK  INSULATED  WIRE  COMPANY, 


HAIN  OFFICE : 
114,  116  &  IIS  Liberty  St.,  New  York. 


BRANCHBS:],p2  Desplaliwi St. 


BOSTON : 
''  Otll  St. 


SAN  FRANCISCO: 
33  Second  5t. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherprool  Wire. 

Slow  -  Burning  Weatherprool 

and  Ideal  Wire, 


Pricss  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


INCREASE  YOUR  CURRENT  CONSUMPTION. 

Assist  us  to  sell  ELECTRIC  SIGNS 
to  the  best  merchants  la  your  city. 

No  repair  bills  with  our  signs  we  furnish  the  best — all 
metal  raised  letters  equipped  with  removable  copper  shell 
sockets.  WRITE  US,  we  will  conscientiously  study  your 
sign  wants  and  gladly  submit  drawings  with  very  low  quo- 
tations for  the  best  work. 

ZeroMarx  sign  works 

CHICAGO,  ILL. 
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WAXTEO,  FOR   8AXE    a„d 

similar  ftAKT  <  OLCHN  adlertise- 
ments  (jo  zvords  or  iess),  S^  Jo  an 
iasf  tiorj :  addit  -onal  -wnrds  3c  rach 
POSITIOSi  WA.\TV:.U  advertise 
mints  fjo  zc'ords  nr  /^ss).  Sf.oo  an  in- 
serf  ion    'tdditional  tvnrds  3C  each. 


POairiON  WA'^TEO. 

By  young  man  as  snpwrln-endent  ofeleciric- 
llgbt  p  an  nr  muulciKul  <lgbi  a  >d  wa'er  plxnt. 
Ten  yt*ars'  pracUcal  experience  nnd  lechnlcal 
education-  Omh  handle  en'.:lneerlng  and  busl 
ne-s  ends.  Would  consider  el  riric  railway  or 
sal*-mun's  positions  Addre-^s  KOX  39  »-  c*fe  of 
Wesieni  Electric  an,  5iu  Marque. te  Building, 
Chica»:o. 

POSITION  WANTED 

As  superintendent  or  electrlclao  In  medium 
sized  platit;  undorsta  d  ever,  detail  of  elecirlc 
Hghting  or  power  p'ant  Incliiding  bu-lness.and 
am  at  pre-^ent  gwuTai  maiag  t  of  plant  operai- 
iDif  24  hours  but  de>;ire  chinge  of  ci'mate;  pre- 
fer lak**  re?iO'is.  a'-io  faraliKr  wl*h  telephone 
work.  A'Hr*>ss  R^x  399.  care  of  Western  Elec- 
trician. 510  Marquett-;  BIdff.    Chlcayn. 


WANTED. 

Granular  carbon  for  common  battery  micro- 
phone-' and  tin 'oil  in  lengths  RUi  tab  ef  -r  stand- 
ar-'  2mf.  condensers  Quota  ions  for  quantity 
F.  O.  B.  New  York,  and  samples  to  BOX  402. 
car-  Western  Electrician,  510  Aiarquetie  bldg., 
Cblcago. 

FOR  SALE. 

Electrical  constru«'tion  and  supplv  business 
In  <  iiy  of  (IS.nuO)  tlf  een  thousand,  one*  f  the 
be-t  elec'rical  towns  In  thw  United  "ta'es.  No 
compel  Itton  lo  >peak  of,  full  par  Iculars  given. 
Address  '  OX  4o;j,  care  Western  Electrician, 
510  Marquette  Bldg  .  Chicago. 


FOR  SALE. 

4  L.  D.  12,  T.-H  arc  machines  with  one  extra 
armature.  Also  200  6  6  ampere  open  T.  H. 
double  and  single  arc  lamps.  1-50  llsiht  Man- 
harian  ^e^le8  A.  C-  arc  syslenn.  c  'mplele  with 
step-up  tran»former.  1  regulator  and  '.\h  lamp-* 
All  a'  present  in  oppraiio"  and  In  excellent 
condition.  Address  KOX  '^96.  care  of  Western 
Electrician,  510  Marquetie  Kldg..  Chicago. 


FOR  SALE 

1  Stanley  generator,  two-phase,  16,00n  alter- 

nailo'n-5.  1.0011-2.000  volts.  40  K.  W..   1333 

R.  P.  M.  and  exciter. 
1  Stanley  generator,  two  phase.  16.000  altema- 

tlO'S,    1.000-2,000  volts,  60  K.   W.,   1.000 

R,  P.  M.  whh  excllfT 

Complee  marble  switchboard  with  new  in- 
strtimfnts  forabove. 
1  Ws'inKbouse   generat'^r,  75  K.  W.,  sinple- 

pha-e.  1  100  volts.  7.200  altemationi.  ex- 

clier.   swltcbh-iftrd,  new  Instrumems  com- 

ple  e.  7.-10R.  P.  M. 
2New  belts. 
1  Ros'eli  13x20  4-ialveenEine.  200  R.  P.M. 

1  Hail  SHilOenplne.  350  R   P.  M 

2  Boilers   16x54 'nch.  42  4-inch  tubps.  allowed 

110    lbs.    pressure,  complete  with  50-foot 
stack 
1  Huppe-  heater.    All  steam  pipe,  valves,  etc. 

All  tn  eood  condition  Can  be  seen  ri  nning 
untl  Decern  bt-r  15ih.  We  are  a  und*  ning  hW 
plani  on  account  nf  removal,  and  will  s**ll  all  or 
In  part.    Fo   fur  her  Informal  Ion.  address 

TIBBE  ELFCTRIC  CO  ,    Washington.  Mo  .  or 

RUEBEL-SCMWEDTWANN   WEi  LS.  St. Louis. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  Qeneral  Electric  3-pbaM. 
,.,20     ..  ..  .. 

1*75        **       WestlDsbouse  Z-ptaase. 

250-VOLT  GENERATORS. 

1-250  K.  W.  Wnrtern  Electric  M.  P. 
1-200     ••      Eddy  M.  P. 

I25.V0LT  GENERATORS. 

I.I25  K.  W.  Westero  Electric  M.  P. 
Immediate  shipment. 

REGORY^ 

ELECTRIC  cof 

34-62  5.CLINT0N  5T.  CHICAGO 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


Corliss    Engines. 


p., 

ijU  h.  p., 
iuO  h.  p., 
".uU  li.  p.. 


lOOh.  p.,  34IC0,  International. 

luu  h.  p.,  i:2s4:!x4S,    llamlltun    Tand.  Comp. 

I'ou  h.  p.,  ai:x04,  Uamlltun.   ist'u  Frame. 

3US54.  S[.    Louis.    1800  Frame. 

2Sxt)U,  i'hlladelpbla. 

10x3:^x42,    Corliss     Cross     Comp., 
latest  tvpe. 
150  h.  p..  lGx30s42.  Allls  Cross  Comp. 
liiOh,  p.,  2314.XU0.  Geo.  H.  Corliss. 
IJO  h.  p.,  24.X4S.  Harris,   latest   type. 
IjO  h.  p.,  24x48.  Brown. 
iSO  h.  p.,  22x42.  Allls.  ISflO  Frame. 
330  h.  h.,  22x42,  Slater,  1800  Frame. 
300  b.  p.,   20x48,  Harris. 
■iflO  b.  p.,  20x42.  Hamilton. 
225  h.  p..  12x22x42.  Atlas  Tandem   Comp. 
225  h.  p.,   lSx42,  Hamilton. 
173  b.  p..  lGx42,  Allls. 
105  h.  p..   10x30,  Sioux.   1002. 
150  h.  p.,  15x3S,  Brown. 
140  h.  p.,   14x42,   Allls.   1890   Frame. 
125  h.  p.,  14x36,  Putnam. 

00  b.  p.,  12x30.  Harris. 
000  h.  p.,  2SV.X52.   Buckeve  .\utomatic. 
500  h.p.,17"/'X"30V.x27.  Bucke.ve  Cross  Comp. 
l.'iO  h.p..l6^x2S'..'.x27.  Bucke.ve  Cross  Comp, 
450  b.  p.,  24x48.  Buekeve   .\iltomatic. 
■15(1  h.  p.,  10x26x18,   Ideal    Tandem    Comp. 
275  h.  p.,  14x22x16.  Ideal   Tandem    Comp. 
250  h.  p.,  16x27x16,  Westinghouse   Comp. 
2M0h.  p..  18x24.  Meyer  Automatic. 
150  b.  p..  15x24.  Cummer. 
l50ti.p.,10y-xlSx18,Willlams'  Tandem   Comp 
■00  h.  p.,  12iixl5,  Taylor  Beck. 

Vhitehead  Machinery  Company, 

DAVENPORT,  IOWA. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  Information  and  descriptive  pamphlet 
addrtss 

J.  C.  CLAIR, 

Industrial  CommlsBloner, 

I  Park  Row,  Chicago,  III. 


FasterTimeto  St.  Louis: 

The  Wk  bash  Cuts  the  Schedule  to  7  Hou's. 

romnienclng  Sunday.  October  2nd,  the 
Wal'a^b  hanm  r  Blue  Lltnltea.  wbich 
leaves  Chicago  ai  ll:os  a.  M.  aall.v.  will 
make  ibe  nih  fr<>m  •  bicago  to  ^i.  Lou  s 
tn  -even  hou  s— O'.ehour  fater  time 
than  bus  bereinfoe  ver  bef*n  made  e- 
tween  chica^jo  and  Si.  Louis,  on  the 
retu-'n  trip  ihi»  tiain  leave  &t.  Louis  at 
2:U0  P.  M.  and  reaches  Chicago  ai  9:00 
P.  M. 

Ttie  Kanner  Klue  Limited  Is  the  finest 
day  train  In  t'le  word.  The  eq-i  pment, 
tthl'b  1><  all  new  conslsis  of  hijihback 
coaches  free  reclinlnp  chair  cars,  dmlng 
car  and  parlor  observailon  car. 


U.S. METAL   POLISn 


'OLISHES  ALL  METALS.   Bp 


n  Samples  se^t 

GeO.W.  Mof  FMAN 

295   E  WiSMiNtTOHSr.  iKOIilNflrn 


B  O  I  U  E  RS. 

ODe42-ln.  X  15  ft.  9-ln..250R.  P.  Worthlnpton  WflterTube. 
One60-ln.  x  16  ft.,  John  Wohr  Return  Tubular  Holler. 
One  64-ln.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-ln.  s  16  ft.,  Devlne  Tubular  Boiler. 

EIMOIIMES. 

One  600  H.  P.,  21  X  38  X  80.  WlHiairs  Tanriem  norizonlal  Compound,  14U  E.  P.  M. 
Two  600  H   P.,  20  X  30  X  24.  Porler-AHen  Tandem  Ccmpou)  d.  200  E  P.  M. 
One25U  H.  P.,  12x  24x  18  Will  ams  Tandem  Comiounil  250 R.  P.  M. 
Two  100  H.  P..  13  X  12,  DIch  A  Cburch,  HUb  Speed  Aulomatlc. 

PARTIAL    LIST   ONLY. 

Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block.  Chicago 


HIPWELL 

ENCLOSED 

ARC  Lamp 

"MARVEL    OF    MECHANICAL  •SIMPLICITY  " 

MADE  FOR  ALL  CIRCUITS-DIRECT  AND  ALTERNATING 

SAM  PLES  SENT  ON  30, 
DAYS' TRIAL-COSTS  NOTH- 
ING  TO   TRY    THEM. 

HIPWELL  miMFC.  CO. 

ALLEGHENY,      PA. 


-OPFICE  OF 

Town   Clerk 

oca  A.  riiHTin 

A..  -B.  KAUFMAN.   CutM 

».  Via  tlOT».   4ITT. 

.  Suwmllvllle  lnd.j-j(ri^  ?^  f?     190  J 


lU/iM 


a.  (Ji  J 


■l.\UX^\^ 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Soltcjred 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 

OPEN    DAY   AND    NIGHT.       °ii 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


October  S,   lyu4 
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ARNOLD  ELECTRIC  i 
POWER  STATION  Co 

Engineers,  Constructors  for  Complete 
Electric  Plants.     Results  Guaranteed, 


[BUTTERFIELD,  J.  F. 

ELECTRICAL  EKGO-EEK  A^^J  CONTEACTOH. 

I  Complete  Telephone  Eschantres  Built  and  M»-   ' 

terlil  Furnished.  I 

Cable  Construction  and  Ijndcrirrnund  Conduit 

I  Cunstmction  a  Specialty. 

I  Ro<Hn  595, 113  Adams  Street.       CHICAGO,  ILL. 


Byllesby,  H.  M.  &  Co.  I 

(Incorporated) 

ENGINEERS 

Design,  Construct  ar.d  Operate  Railway,  Light,  I 

Power  and  Hydraulic  Plantfl. 

Examinations  aud  Reports. 

New  Tort  Lire  BuUdlng,      -     CHICAGO,  ILL.  ] 


EVANS,      ALMIRALL 
&  CO.. 


E.  W  Hammer.  H  J.  Mlnhinnick, 

Prts,andTreaB.  Sec.  andUeo'lSup't  | 

General  Engineering 

Cr\       XuTT  Consulting  and 

U.,     X  nr*    Contracting  Engineers. 

TelephoneB.ElectrlcIJKht,PowerTraneml«sion  I 
Suite  1112. 13o  ALiAilS  ST.,  CHIC  ■  GO. 
Long  Ulfltance  Telepuo   e  Central  478. 


I  Robert  W.  Hunt  &  Co. , 

ENGINEERS 

1121  The  Rookery,  66  Broadway, 

Chicago.  New  York. 

Monongahela  Bank  Illd^.,  Pltt<!bars. 

Norfolk  House,  Cannon  St.,  London. 


A  WEEKLY 
REPRESENTATION  I 

in  this  "Directory"  enables  engi-  | 
neers  to  keep  before  all  possible  f 
customers. 


J.  H.  HALLBERG 

Consulting  Engineer 

Electiie  Light,  Power  nnd  Railway  Plants 
I  Suggestions  to  secure  Economy,  Speciflcations, 
I  ExaniJiiutloo^  and  Reports 

I   1:.  Broadway,  NEW  YORK  I 

Long  uiaUittce  Telephone  iu78  Broad 


SUITE  IIOS  TRACTION  BL'ILDIKG 

CINCINNATI.  O. 

I  WATERWORKS,    ELECTRIC  RAILWAY,    LIGHT, 

TRACTION,  INDUSTRIAL  AND  MI^ERAL 

PROPERTIES  BOUGHT  AND  SOLD 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers,  | 

Lighting  Power  Railways, 

x8o4-i8o6-i8o8-i8io-l8i3  Fisher  Bnndia^' 

CHICAGO. 


HoRNADAY,  J.  P.  &  Co.  I  ImcLAUGHLIN,  JAMES { 


consulting 
arc  lighting  expert, 
practical  electrical  and  me- 
chanical engineer, 
53  River  St.,  -  Chicago,  Ill.j 


RDEBEL  ■  SCHWEDTMANN- 
WELLS, 

CONSDLTINQ.  MECHANICAL  and 
ELECTKICAL,  ENGINEERS, 

Suite  801  Chemical  Building, 
ST.  LOU18,  U.  S.  A. 


g 


STANTON,   LE  ROY  W. 

Consul  ing  Te'ephone  Engineer 

Plans.  Specifications  and  Supervision  of 

Installation  of  Complete  Telephone  Plants 

Special  Reports  on  Telephone 

Properties  and  Apparatus 

411  Electrical  BldL'.,      Clereiand.  Ohio 


I  Lone  Distai^co  Phone  Central  2U8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 

8PECULTIES— Central  Station  Heating  Planta, 
I  Water  Wortta  Bteam  Plants,  Electric  Light, 
I  Oas  and  Street  Railway  Plants. 

1  r22o-2i  Marquette  BtnLDiNG,    CHICAGO, 


SQUIRE  ELECTRIC  CO. 

Engineers  and  Contractors 

113  E.  Eighth  St.,  KANSAS  C'TY,  MO. 

Consulting,  Designing  and  Supervising 

Pngineers. 

Plans  and  Specifications  Furnished. 


rs.-^-:^^^^^ 


DUGALD  C.  JACKSON.  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

UrMBERB 

aHCniCAN  INSTITUTE  9W  ELCCTBICA!,  CNGINCCI1S 

AMERtCAN  VaCIEnr    OF    MECHANICAL    ENGtNCERB 

AMERICAN  SOCIETT  OF  CIVIL   ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


WE  BUY  OLD  BELTS 

OR  SCRAPS.   ANY   SIZe  OR 

CONDI  ■  lON. 

WE   CLEAN,   REPAIR   AND   RENEW 

OLO   BELTS. 

LEATHER  PRESERVER  MFG  CORP. 

27  W.  MONROE  ST..  CHICAGO 


Over  20,000  Miles  in  Use 


ROLLED  FROM  BEST  QUALITY  STEEL 


SEE  OUR  EXHIBIT  AT  THE  WORLD'S  FAIR 

ST.  LOUIS,  MO. 

Transportation  BIdg.,  Aisle  "C,"  Posts  7  and  8 


ERFECTLY  willing 
to  give  you  an  esti- 
mate on  rail  joints 
or  any  track 
material. 

O  justice  to  yourself 
and  Company  by 
asking  our  quota- 
tions before  placing 
your  orders. 

UESTIONSanswered 
and  prices  quoted 
for  special  rolling, 
angles,  rounds,  flats, 
tramangle.=,  etc. 

For  RAIL  JOINTS  address 


Century  Bulldins 

NEWARK,       N.    J. 


CONTINUOUS    RAIL    JOINT  CO.   OF  AMERICA, 

ALBANY    IRON     AND     5TEEL    WORKS,     I42  Market  St.NEWARK.N.J 


For  Special  and  other  Track 
Material  address 


r6 
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BOILER  WATERS  CORRECTED 

revent 


to   remove  and   prevent  scale  and   to  stop  corrosion.     DEARBORN  TREATMENT  does  the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


m>1-1^ 


27-34  RIALTO  BUILDINC,  CHICAGO,  ILL. 


:OGA*9, 


Telephone:  Harrison  3930  and  3931. 


Dixon's 

Ptire  Flake 

Graphite 


Jis  a  Cylinder  Lubricant 

Makes  cylinders,  valves  and  rods  wonderfully  smooth 

and  bright.    Reduces  friction,  saving  oil  and  packing. 

Booklet  J25C  and  sample  upon  request. 


JilSKPH    DIXON    CRLXim.K,  i_  i 


li;Ksr.v  CI  IV,  \.  1. 


Sieant   Gaineth 


=Fuel  Reduced 


id'UbUIrl 


Installed  in  any  Electric  Light  and 
Power  Plant  produces  this  result.  Its 
not  a  long  story— simply  utilizing  waste 
gases — keeping  feed- water  heated 
above  the  evaporative  point  — saving 
10  to  20^  on  coal  bill.  Additional 
advantages  in  our  free  booklet,  which 
your  engineer  conld  explain  to  your 
satisfaction.     Simply  address 


The  Green  FuetEoonomixerCo, 


MATTEAWAM,  N.   Y. 


Soto  Manufacturers  In  the  U.  S, 


JEFFREY  li:  CHAINS 


FOR  CATALOGUE, 

THEdEFFREYMFC.  CO 
COLUMBUS.OHIO. 


BESTOM  EARTH. 


BURBER  AUTOMATIC. 


For  Electric  Work 

ReaVLATION  AND  ECONOMY 
OP      FUEL     UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Then  compare  It  witb  some  0ms  Eagtae 
baud  books  that  cost  $U00. 


Woolley 

Foundry  &  Mach.  Works 

Box  400,  Andermon,  Ind. 
U.  S.  A. 


f^EG.TRADE MARKS   Jhe  Rhosphor  BRONZE  SmeltingCo.Qmited, 

2200  WASHINGTON  AVE.,PH1LADELPHIA. 

,)     "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

ING0TS,CASTINGS,WIRE,RODS,  SHEETS,  ETC. 

JBfo7//^..^^»«"  — DELTA    METAL 

y>^  CASTINGS,  STAMPINGS  and  FORCINGS 

^  ORIGINAL  AND  SoLEMaKERS  IN  THE    U.S. 


H.  N.  FENNER,  President 

IME\A/     ENOL 

IVIachinery  -for 

Brt:iding,  Taping,  Winding,  Twinning, 

304  PEARL  STREET, 

J.  F.  BLAUVELT,  Agent 

=AIMD     BUTT 

MANUFACTURERS  OF 

Insula-tins  El 

RUSSELL  W.  KNICHT,  Treasurer 

COIVI^AIMY 
ec-trical   AA/iros 

ng  Machines.    Cable  Covering  Braiders 
1_T-V 

EVIDENCE,  R.  1.,  U.  S.  A. 

Cabling,  Stranding,  Polishing  and  Measuri 
=     CASTIIMOS     A     Sf»BCIA 

PRC 

Are  built  on  lines  of  strict  origi- 
nality, and  are  protected  by  the 
Olds  patents.  The  essential  parts 
of  our  engines  combine  the  highest 
efficiency  with  the  greatest  simplic- 
ity of  construction  and  operation. 
No  engine  mad;  a^pproaches  the 
Olds  for  economy    and  durability. 


stationary  Engines 
Portable  Engines 


2  to  100  H.  P. 
8  to     18  H.  P. 


Cas  and 

Gasoline 
Engines 


Write  to-day  for  full  iiifurination 
and  new  illustrated  cataloe. 

Olds  Gasoline  Engine  Works 

252  River  Street,     -      Lansing,  Mich. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  G4S0L1NB  ENfllNES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial bght  as  tbat  of  an  auto- 
matic steam  engine,  either  belltd 
or  direct-connected  generator. 
Simple.  Econon]i':al  and  Reliable 
Send  for  Catalogue  W 

MARINETTE 
GAS  ENGINE  CO., 

CHICAQO  HBiatlTS.  ILL. 

AGENCIES : 
Keystone  Engineering  Co.,  Farmer's  Banlc  Bldg.,  Pittsburg.  Pa. 

Strong,  Carlisle  A  Hammond  Co,,  61-67  Frankfort  St.,  Cleveland.  Ohio 
Mackay  Engineering  Co..  149  Broadway,  N.  V. 

C.  H.  Seidenglanx...  32  When  Bldg.,  Indianapolis,  Ind. 


SAMSON  TURBINE 

To  insui'e  close  speed  regulation  in  a  turbine  it 
is  necessary  to  have  a  gate  which  is  easily 
operated,  the  gates  on  our  SAMSON  TUR- 
BINES are  balanced  and  consequently  moved 
with  the  greatest  ease. 

THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD,  OHIO, 


U.  8.  A. 
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Railway  Generators  For  Sale 


T\vo  500-K.  W.  generators,  driven  by  Brown-Corliss  engines 


The   Intramural    Railway 
Power  Plant 

Block  42,  riachinery  Hall 

Louisiana  Purchase  Exposition 

consists  of  seven  standard  Crocker- 
Wheeler  railway  generators,  driven 
by  a  variety  of  prime  movers. 

These  power  units  are  for  sale — 
delivery  January  first. 

If  you  are  unable  to  inspect 
the  Intramural  plant  at  St.  Louis, 
send  for  our  Bulletin  No.  49. 


MatnufakCturers  of  AlternaLtlng  BLnd  Direct-Current  App&r&tus 

AMPERE.  N.  J. 

Bra.nch  Offices  ir\  Sixteen  PrjncipaLl  Cities 


ELECTRICITY  FOR  ENGINEERS 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTEMTS.— CHAPTER  I:  Electricity:  Positive  and  Negative-  Conductors, 
ilufl-coDQUctors  and  Insulators;  Electro-Motive  Force;  A'olts;  Kesistance;  Ohms;  Current;  Ani- 
geres.—CHAPTEKn:  Dynamos;  Magnets;  Field  Coils;  Electro  Magnets;  Permanent  Magnets  — 
OHAPTER  III:  Armatures,  Construction  of.  Different  Kinds  of;  Commutators,  How  Made  and  Con- 
fleeted:  Heating  of  Armatures;  Eddy  Currents.— CHAPTEK  IV:  The  Current;  How  Produced; 
Induction:  Series  ^Vound  Djuamos;  Sliunt  AYound  DjTiamos;  Exciting  the  Fields;  Constant  Cur- 
Constant  Potential  D>-namos;  Series  and  Parallel;   Parallel  or  Multiple  Arc  Sj^stem, 


jent  and 
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Incandescent  hamps;  Filaments: 


.  Parallel  < 
Connections:    Flashing; 


Exhausting:   Testing; 


Dandle  Power;  Operated  in  Series;  Automatic  Cut-Out;  In  Multiple  ArcorParallel;  Multiple  Series; 
Muinple  Series  Cut-Out;  Three  Wire  System.— CHAPTER  VI:  The  Arc  Light-  How  Formed; 
iJajises  of  Unsteadiness;  Remedy;  Effect  of  Sliades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Uurning;  Arc  I-amps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
'Amjis;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  Commutators 
ind  Iirushes;  The  Brusb  Commutators:  Brushes;  Different  St>'Ies  of  Brushes-  Double  Brushes; 
Steele  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Bru^ilies;  Sparking 
it  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.—CHAPTER  VIII:  Current  Regulation; 
Sand  Ket.'ulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coiis.— CHAPTER  IX: 
AJuencan  Svstem  of  Automatic  Current  Regulation;  The  Dj-namo;  Regulator;  Action  of  Regulator. 
CHAI'TEK  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
jults  through  Dj-namo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dliili'outroiler;  Circuits  and  Connections  of  No. 8  Brush  Draamo;  Circuits  of  Compound  Wound 
'Constant  Potential  Brush  D>-namo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
J^cuits  of  Re.iiulator:  Circuits  of  D\Tiamo:  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram uf  Circuits;  Description  of  Parts  and  Operation —CHAPTER  XII:  ExcelsiorSystemof  Auto- 
aiatic  Current  Regulation;  Dynamo;  Armature:  Diagram  of  Circuits;  The  Regulator  and  Motor; 
iotlou  of  Kezulator.— CHAPTER  XIII;  Schuyler  System  of  Automatic  Current  Regulation; 
uynamo;  Armature.  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
Ator:  Circuits  in  Regulator.— CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Draamo;  Armature;  Commutator  and  Brushes:  Controlling  Maenet;  "Wall  Controller; 
Oiagrdru  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
Curr^-nt  IlMffiiiiition:  Dynamo;  Extra  Eru.sh;  Resistance  Coils  and  Regulator.  CHAPTER XVI: 
Ampere  Meters;  Tangential  Scal^;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters;  Pressure 
»ad  Poteuiiallndicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
BitlalAiJjciratus.— CHAPTER  XIX:  "Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits aud  .Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
the  Magneto  as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.— CHAPTER 
4X1  CoupiineDjTiamos  Togethec;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
40li"fS.— (.'ilAPTERXXri:  S^vitches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change 
>ei  Plug  aud  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Principles  the 
same  aa  In  D\7iamos;  T^-ptds;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
•CB  of  Shunt  Motors;  Of  Series  Motors- Counter  E.  N.F.;  Direction  of  Rotacion  and  Direction  of 
J^naat:  Sorting  Motors;  Diagram  of  ConnectioQ. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  tHe 
Field;  Field  Current  Armature;  Winding-  Connections;  Lamination;  Different  Types  of  Alterna- 
tors; Regulation ;  Leading  Systems;  TheBnish  Generators:  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors —CHAPTEft  III:  Dyna^ 
mos  Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stan'ev  Constant  Current  Dynamo- 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans 
formers;  Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Colls;  Ef- 
fect of  Induction;  Transformers.— C'HAPTER  V:  Transformers  Continued;  Induction  Coils;  CoB- 
verters;  Transforminj?  Up  aud  Down;  Design  of  Trausformors;  The  Static  Charge;  Protectlot 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  I'rotector;  Different  Types  ofTrant 
forniers.- CHAPTER  VI:  Transformers.  Concluded;  Fuses;  Regulation;  Windingof  Transformers,- 
Connerting  to  Circuit;  Regidation;  Safety  Fuses.— CHAPTEK  VII:  Parallel  System;  Series  Are 
Light  System;  D'iagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIIi:  Lines  of  Force; 
Hysteresis;  Magnetic  I'enetration;  The  Circuit  of  Lines  of  Force;  Experiments  witli  Magnet; 
Rapidity  of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westinehouse 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flr.t  Carbons.— CHAPTER  X: 
Arc  Lamps,  in  Multiple:  Slatterv  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.- CHAP- 
TERXI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currente 
Differ  from  tliose  used  ^itli  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments.  Continued;  Hoc  Wire  Instru  ■ 
ments;  The  Cardew  A'oltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— C HA PTE P. 
XIII:  A'oltmeters;  Double  Coil  Voltmeter;  Two  Types.— CHAPTER  XTV:  Spring  Meters;  CurleC 
Spring  Meter.—CHAPTER  XV:  Twisted  Strip  Instruments;  Diagram  of  Connections  aud  Opera 
tion  of  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  Meter;  Construction  and  PrlE> 
ciples  of  Operation;  Diagrams  of  Parts;  Slatterv  Induction  Meter;  Description  of  Parts  and  PrlL 
ciples  of  Operation:  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel 
Difficulties  in  Operating;  Alternate  Current  Generators  in  Parallel;  Arrangements  of  t'lrcults  an3 
Macliines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits- 
CHAPTER  XVIII:  Ohm's  Law;  Strenufii  of  Current;  Formulas  and  Examples;  Power  and  HeM 
ing  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectora. 
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ELECTRICIAN  PUBLISHING  CO.,  5I0  Marquette  Blag.,  GHIGAGD. 


iS 


WESTERN    ELECTRICIAN 


October  6,   1904 


<8> 

®fjF  l^art  iifg.  CUn..  I^arlforb,  Qlnnn. 


$11.95  FIREPROOF  SAFE. 

C|i    QC  buys    thlt 
^llivv  300-pound 

Cuaranteed  Fireproof 
Sale,    hiK'hest    ^-rade, 
lieavj-    wroiitrht  steel 
contlnuouB  plate  con« 
structlua.  flcted  with 
genuine  Vatf^  triplex 
S-t  Q  ra  b  1  e  r  combina- 
tion lock;   best  work- 
man<ihlp   throaehoat, 
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inches.  Inside  meusure.  2iiS 
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book  ypace.  H-VxlJi  Inches.  ABIC  BARGAIN  FOR  ANY 
STORE.    OFFICE.    FACTORY.    SHOP    OR    HOTEL. 

We  will  letter  your  name  or  firm  name  In  sold  over 
door  free  of  charge  If  requested.  Yon  can  send  ua  your 
order  for  either  one  of  thei<e  safes  with  the  understitnding 
that  we  \vHl  return  your  money  and  pay  freight  charges 
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For  large  illustrations  and  descriptions  of  our  complete 
line  et  safes,  Includiug  our  ma^i^lve  heavy  wall  single  and 
double  door  safes  at  ei.i.00  up  to  BIIW.OO,  for  detailed  ex- 
planation of  our  method  of  tireprooling.  heavy  construc- 
tion, how  we  make  our  safe^  heavier,  stronger  and  better 
than  others,  how  we  can  sell  the  highest  grade  safes  it  I.4 
possible  to  build  for  about  one-half  the  prices  ell  other 
dealer^)  ask.  for  our  great  30-day  free  trial  offer,  ex- 
planation of  our  binding  guarantee,  our  monev  refund 
offer,  for  freight  rates,  for  our  liberal  terms  of  snipraent, 
write  for  our  Free  Safe  Catalogue.  Cut  this  ad.  out  and 
mall  ro  us  nnd  the  cotnplftt' SAFE  CATALOGUE  and  our 
WONDERFUL  MONEY  SAVING  SAFE  PROPOSITION 
WILL  BE  SENT   BY  RETURN  NIAIU     Address, 

SEARS,  ROEBUCK  &  CO.,  Chicago,  III. 


No.  12  Double  Line. 


PROTECTORS 
THAT  PROTECT. 

Our  patent  wrapped 
fuse  used  in  our  pro- 
tectors are  an  insurance 
policy  against  light- 
ning. 


Sample  free   by   mall   to 
any  Exchange  or  Toll  Line 


CENTRAL  TELEPHONE 
AND  ELECTRIC  CO., 

909  Market  St., 
ST.  LOUIS,    U.  S.  A. 


KE8TER 

SELF  FLUXING  SOLDER 

.\  Tube  of  Solder  Filled  with  Flui. 
Requires  no  Acid. 

SAVBS-lABOR-TIHE-HONEy. 


♦      I    IJ   J  J   -I   -I  J    J   -I   -l-J-J 

ACTUAL     Size 
PATCNTKV. 

Send  for  Free  Samples. 

L.  F.  Mahler  Co.,  R.  1008  Chemical  Bld^.. 

St.  Louis,  Mo.,  Qen.  Western  Agent. 

KESTER    ELECTRIC    M'F'Q    CO., 

46  N.  UNION    STREET,        CHICAGO,   ILL 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.E.HOMANS,  A.  M 
352  pages. 
Clotii,  Price  $1.00.  -J 

An  up-to-date,  practical  treatise  on  the  J 
construction,  theory,  installation,  care' 
and  management  of  telephones  and  their 
appli-ances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co.,   ; 

510  Marquette  Building,       Ghicago,  III.* 


Louisville 

and 

Chicago 

And  the  places  north 
And  the  places  south 
And  the  places  between  are  reached 
by  the  quick  day  and  night  trains 
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MQNON  ROUTE 


^^](HICACO,|!IPIAiyaPOLISC-|gtJlSVILltpAIWAY((f^ 

AJsotbe  celebrated  health  resorts, French 
Lick  and  West  Baden  Springs,  are  reached 
only  b7  this  road. 

Booklets  about  the  •springs,  their  wonderful 
waters    and    the    fine    hoLcls,     sent     free. 

CHAS.  H.  ROCKWELL    FRANK  J,  REED 

Traffic  ManaEcr  Gen.  Pass  Agt, 

202  Custom  House  Place,  Chicago 
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95 

4 
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SUBSCRIBERS  of  the  Citizens'  Telephone  Company  of  Grand  Rapids,  Michigan,  were 
selected  at  random  by  a  disinterested  party  and  asked  how  they  liked  that  company's 
Automatic  Telephone  Service  in  comparison  with  the  manual  service,  which  it  replaced. 

OF  THEM  said  it  was  so  perfect  that  there  could  be  no  comparison,  they 
greatly   preferred    it: 

OF  THEM    said    they  "didn't    care    which     the.\'    had:" 
OF   THEM    preferred    the    manual    service. 


The  above  percentages  indicate  the  attitude  of  6,000  subscribers  to  Automatic  Telephone  Service 
in  Grand  Rapids. 

MR.  TELEPHONE  MANAGER,  if  you  are  trying  to  satisfy  the  public  and  give  your  patrons 
the  sort  of  service  they  appreciate  most  you  will  take  the  hint  that  this  conveys  and  give  them 
Automatic  Service. 
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Standard  three-bar  generator,  same  as  used  in  our  series  telepliones. 
We  have  manufactured  generators  since  we  first  started  m  busi- 
ness. Wliat  this  experience  means  to  you  enables  us  to  sell  the  best 
generator  made  at  a  price  slightly  above  the  ordinary.  The  differ- 
ence is  caused  by  the  better  grade  of  material  used  and  the  superior 
workmanship. 

You  ray  nothing  for  our  experience.    Our  Bulletin 
No.  11-ji  explains  fully  this  apparatus.    Mailed  free. 

Stromberg-Carlson  Telephone  Mfg.  Co. 


GEHERSL  4H0  EiSTERN    OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


3S&' 


We  Satroduced  saceessful  4-pafty  lines 

LEICH  SELECTIVE  SYSTEM 


Write  Tor  our  booklet— "Selective  W." 


CENTRAL 

ENERCY 

^  ■« 

MAGNETO 


Impedance  Coll  for  Selectives.    No  Springs. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


CHICAGO,  ILLINOIS 


"JUST  AS  GOOD  AS 
KELLOGG  APPARATUS" 


cannot  be  bought  outside  our  factories 
for  the  same  price  we  ask — for  a  higher 
price  or  for  a  lower  price. 

Our  customers  never  think  Kellogg 
prices  high. 

We  are  quoting  attractive  magneto 
prices.  Write  us  for  quotations  on 
everything  in  the  magneto  line. 

Send  for  our  new  bulletins  Nos.  8  to  J  3, 

Do  not  miss  visiting  the  Kellogg  ex- 
hibit at  the  St.  Louis  Exposition,  Elec- 
tricity Building. 

Kellogg  Switchboard  &  Supply  Co., 

GREEN  AND  CONGRESS  STREETS,  CHICAGO 

Electric  Building.  Cleveland  Keystone  Telephone  Building,  Philadelphia 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Made  In  any  dislred  capacity. 

Sample  pans  and  quotations  on  request. 

INTERNATIONAL 
TELEPHONE  MANCFACTURINfi  CO. 

CHICAGO,  U.  S.  A. 


THE   RAPID   INCREASE   IN   ORDERS   RECEIVED   FOR   OUR 

Alternating  Current 
Motors 

is  convincing  evidence   that  they  are  doing  all  we  claim  for  them. 
Why  not  investigate  their  many  salient  features  and  get  our  prices 


CENTURY  ELECTRIC  CO. 

1007-9-1  I    Locust  Street,         -        -        St.  Louis,  Mo. 
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PRODUCERS 


AND 
WnOLESALERS 
OF  WHITE  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES   ON    SMALL    POLES. 
WrIteforacopyofourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA/DRC 


SUITE    IZ06  TRIBUNE  BLOG.  ChlCASO. 


YARDS 

[  KOSS   MICH. 
L'ANSE 
MUNISING     ■• 

ONTONAGON 
WAGNER. WIS 
PESHTI60     •' 


TELEPHONE       POLES 


yard*  at  Bed  Cliff.  Wis..  Aitkin, 
and  Black  Duck,  Minnesota. 
Large  Slocks.    Prompt  shipments. 


Feeley,  Cthssset,  Deer  EWer,  Tenstrike 


Carefully  iBipected  stock  at  low  prlcei. 

i.  W.  HOBHISOII LUWBEH  CO..      '•£;l,liiF^^^'Sti\.r 


WHITE    CEDAR    POLES 

Don*t  forget  our  Mlnneaota  Transfer  Yard— midway  between  St.  Paul  and  Mlnna- 
apoUB.  where  we  loaa  in.  forty-eight  hour*  from  the  time  we  bave  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PAGE  &  HILL  CO. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


Points  in  Wisconsin 
and  ttie  Nortliwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  sclid,  wldevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station.  12th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Dulutn.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND.Gen'IPass.Agt.,Milwaukee,WI$. 


•'By  two  or  three  witnesses  shall 
u  matter  be  established." 


FIVE 

POINTS 

OF  EXCELLENCE 

Leaving  tlie  center  uf  tlie  city 
from  which  you  start;  reaching 
Uie  center  uf  the  city  of  your 
destination,  over  smooth  and 
level  tracks;  giving  rest  and 
comfort;  riding  beside  running 
waters  most  of  the  way;  through 
the  centers  of  population  to  the 
gateways  of  ctjmmerce;  when 
you  trax'el  by  the 

NEW  YORK  CENTRAL 
LINES 


A  copy  of  tb*  lllastrated  Catatogae  of 
ihM"  Pour  Track  Stories"  will  ue  weut  free 
upou  reoelptot  a  two-cent  8tam|i  by  George 
H.  UanleU,  Geaeral  f  ussenger  Agt.,  Urutid 
runti-ul  UlatloD,  New  York. 


BRACKETS— X 

ARMS— PINS 

little  things  it  is  true,  but  they  cut  a 

big  figure  in 

line  construction. 

OVR.    MOTTO    IS: 

Prompt  Shipment       Quality 

Satisfaction 

Right  Price 

COLUMBIA  MFG.  CO. 

ANTIGO.  WIS. 

^i^^^^^^a^,  ,u  ,,  ,u,^ .  ,»  I  ^,;,^u  ug. 
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ESTABLISHED   1862 

WM.  MUELLER  COMPANY 

I2II-IZ-I3  MARQUETTE  BLOG.  CHICAGO. 

EISHT    DISTRIBUTING     YARDS 
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POLES. 

WHITE  OEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Ohemloal   Building. 


CROSS 
ARMS. 

LONC  LEAP 

PINE  AND  FIR. 


TENNESSEE  RED  CEDAR 
POLES,  POSTS  AND  PILING 

R     C     BUCHANAN 

MILL  AND  YARDS:  LAVERGNE,  TENN. 

LARGE    STOCK    ON    HAND 
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send  your  Book  Orders  to 


ELECTRICIAN  PUBUSHINB  CO., 

510  Marquette  Bldg.,  Chicago. 


Locations    for   Industries 

Erie  Railroad 

Cliicago  to  New  Voric 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  tlie  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
:an  advise  witli  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandl  Street,  New  York 


TYPEB. 


SCHEEFFER  INTEGRATING 
WATTMETER 

Typ«  E  for  Alternating  Current  Type  F  tor  Direct  Current  Circuits 

DUST  AND  BUG    PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LICHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TYPEF. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTCRMATIHa  CURRENT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURRENT. 
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FARIES 


ADJUSTABLE    LAMP    HOLDERS, 

SHADES,  PORTABLES, 

ELECTRIC  and  COMBINATION  FIXTURES 


-CATALOBUm    WILL    BE  SEMT   OH  RCQUEBT 


FARIES  MFC.  CO., 


DECATUR,  ILL. 


STREET  RAILWAY  MEN    AT  THE   CONVENTION 

or  away  from  it,  should  not  forget  that  MALTBY  is  one  of  the  few 
men  that  can  ship  TIES  or  POISES  promptly  any  month  in  the  year. 

Try  us  on  the  next  inquiry. 

(8-inch  tops  from  25  to  45  feet,  are  on  the  bargain  counter  just 
now.     Don't  you  want  a  mixed  carload?) 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Michigan. 

Pittsburg  Agents,  TIPPER  &  PATTON,  609  Bessemer  Building. 


POLES 


W.  G.  STERLING  ft  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  la  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Larg*  Stock  Constantly  on  Hand 


Poles 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


'V^^iil'UW^  (VAArXot^  §iW(ywiftV  ^MW  6«C     TjuAwwcjuv^  ftA^a^Wtv<lUM>Uw.  S^etwuNWrw^XcW. 


MICHIGAN 


i:gedarpoles 

All  Lengths  ANo  SIZES 


WESTERN 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


Jy^  you  o^aviC  ii^\\^(x\\  YiMiitj 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SA6INAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  alway. 


CENTRAL  STATION  HEATING 


We  arc  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Americam  District  Steam  Company 


LOCKPORTN.Y, 


Chicago.,  IlL. 
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On»  of  six  2,500  H.   P.  Vert,  cross-compound,  direct  connected 
engines.    Built  for  the  Public  Service  Corporation  of  N.  J. 


BROWN  CORLISS  ENGINE  CO. 


C  ^  R  L. 


\A/  I  8. 


MANUFACTURERS    OF 


HEAVY  DUTY 
CORLiSS   ENGINES 


FROM  100  TO  8,000  H.  P.    HIGH  SPEED 
ENGINES   FROM   25    TO    500    H.    P. 


Pittsburg,  Pa. 

HENRY  R.  CORNELIUS,  832  Frick  Building 
New  York 

WM.  GIBBS  BAIN.  86  Liberty  Street. 
Philadelphia,  Pa. 

1019  Real  Estate  Trust  Building. 

Boston,  Mass. 

C.  W.  WHITING,  813  Exchange  Building. 


Buffalo,  N.  Y.  -  . 

F.   duP.    THOMPSON.    807    Fidelity    Building. 

Cleveland,  Ohio 

STAMP,  STEVENSON  &  GO.,  New  England  Building. 

St.  Louis,  Mo. 

EDW.  FIELD,  Commonwealtli  Trust  Building. 


(Str*"**^ 


^i^>^«^»^»<»^>»N»^»<>^S^%^«»^^V»i^M><»'^fl/**'»jjJt'^*»«w<VWiW^»^^<W>i»^^»*^V>i»^<»^»^»^^^i»WS>N^<^»i 


•^ 


;i 


Ov< 


STREET  RAILWAY  CONVENTION 


The  annual  meeting   of   the  American  Street  Railway  Association  will 

be  held  in  St.  Louis,  October  11  th,  12th  and  J  3th. 

The    WESTERN  ELECTRICIAN  of  October  1 5th    and    22nd    will 

contain  a  full  report  of  the   proceedings. 

If  you  desire  to  increase  your  business  with  the  street  railway  companies 

of  the  world  it  will  pay  you  to  run~a  special  advertising  announcement 

in  the  above  numbers. 

WESTERN    ELECTRICIAN 

5IO   MARQUETTE    BUILDING,    CHICAGO 


■i»^^>i^»i^A>i^>^N^v^^^»»»»^<v^»<»<v^^»^<»o»>  vi/«««i^iywj^«i^»^uvi«i^^»^N<^r»i^v^»«^»i^v^M»Miiwv^N<v»»<^^»^»«^i»M  J 


^ 


CEJVT'RAL    STATIOJSf    MAJ^AGE'RS 

Dorv't  Be  Afraid 

of  the  Gas  PlaLrvt 

WORK  UP  A  MOTOR-  LOAD 

.  We  can  furnish  you 

SINGLE    PHASE    MOTORS 

that  will  start  under  full  load  in 
sizes  ranging  fronn  ^  to  35  H.  P. 

Warner   Electric  Mfg.    Co. 

ST.  LOl/IS,  MO.,  V.  jr.  A. 


October  8,  1904 
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Form  C  Arc  Lamps 
Easy  to  4^  Complete 


trim 

adjust 

inspect 


thoroughly 


bulletins 

instructions 

catalogues 


information 


reliable 
efficient 
durable 


investigate  -^ 

Fort  Wayne  Electric  Works 

without 

"Wood  Systems" 

restrictions 

of  any  kind  Fort  Wayne        -        =        Indiana 


on  lamps 
for  any 
circuit 


available 

to  any  one 
sending  us 
his  address 


National 


Electrical  Machinery 

,     built  in  all  capacities 
Direct  and  Alternating 
apparatus  of  the  highest  grade 


1,000-K.  W.  RoUry  Converter 

National  Electric  Company 

GENERAL  SALES    OFFICES  &  WORKS: 
PhlliilelphU:  Lud  TUIe  Bide.  Charleston.  W.  Va.:  Agnew  Electric  Co. 

New  York:  135  Broadway 

Chicago:  Old  Colony  BUc.  Mil  Will  llfPf       Seattle*  IKIIbourBe& 

Pitlsburs:  Qellatly  &  Co  JTlli  WaUlVCC       San  PrancUco    'ClarkCo. 


Good  Advice 

No.   i  I . 

Don't  be  biased  against  a  meter  if 
you  don't  know  anything  about  it. 
If  the  maker  claims  it  to  be  the  best 
on  the  market  in  every  particular, 
give  him  the  benefit  of  the  doubt. 
If  you  haven't  tried  the  Standard 
Direct  Current  Wattmeter  of  Amer- 
ica, do  so,  it's  the  DUNCAN. 


Good  Advice  No.  1 2  Next  Week. 


Send  for  Bulletin  and  Prices. 


DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,  IND. 
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BRASS  t  BRASS  GOODS 

ASK  FOR  CATALOG 


■mf^mstma 


THE  PLUME  A  AT  WOOD  MFG.  CO. 

tm  York  Bomton  Mmn  Francteco  Ohlcmgi 


^ij-i.~rt>jc^i3.>iv;--;»*»«iww3Pij)sy  'Wf,WCTi«su&eMa»ft«JRw;^VTtv«a^«»nPC=waj»x3^ 


Tliis  cut  is  made 
from  an  untouclied 
I'lrntograpli  of  two 
](>  candl  epowe  r 
Kdison  lamps.  The 
one  oil  tlie  left  i.« 
enclosed  in  a  Holo- 
phana  s  c  i  e  n  t  i  fi  c 
prismatic  globu 
No.  3350;  tile  oilier 
in  an  ordinary'  opal- 
ine globe.  A  par 
tition  was  placed 
between  the  two 
lights  and  the  two 
illuminated  s  u  r  • 
faces,  so  that  only 
one  exposure  was 
necessary. 


HAVE  YOU  SEEN 

Thr  I  lolophaiiL  -  icity  Buildings, 

.  Iiich  repicscntsanexpenditurcot  nearly  830,000? 

DO  YOU   KNOW 

Why  all  the  offices  of  the  Department  of  Electricity  at  the 
World's  Fair  are  equipped  with  Holophane  Globes  and 
I'agoda  Reflectors  r  Ask  Prof.  Goldsborough,  chief  of 
the  Department  of  Electricity  at  the  Louisiana  Purchase 
P'xposition,  why  he  selected  Holophanes. 


HOLOPHANE 

15  East  32d  St. 


CLASS    CO. 

New  York 


THE  V.  R.  L  ANSINCH  CO.,  Western  Distributors 
207-209-2I  i    Jackson     Boulevard,     CHICAGO. 


VULCANIZED  FIBRE 

Highest  gradu  for  electric*!  iosiilation  uid  mccbaulc*!  purpoMi,  in  shccti, 
tubes,  tods  and  speclaJ  shapes.     Catalogues  and  samples  on  appUutloii. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


''SAFETY  "  RUBBER  COVERED 

WIRE    AIMP   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
ivi.    e.   ALJs-riiM   &  00., 

CHICAGO  REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WORKS:  iayonne,  N.  J.  114-116  LIBRRTY  STREET,  K.  V. 


M 


iBIack  Diamond  File  Works  ^ 


Est.  1(*«3. 


Inc.  1895. 


Special 
Prize 

Gold  Msdal 
at  Atlanta, 
189S. 


}» 

^  OCB  UOOD8  ABE  OH  SAI.E  I^-   EVERT  liEADTKO  BARDWABE  oV 
4f}  HTOKE  IK  THE  UNITED  STATES  AXD  CAXADA.  J^ 

I   6.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ^ 


10.000 

STURTEVANT 
ENGINES 


Are    in  use  tKrougKout 
the  vt'orld. 

We  build  all  types  and 
sizes  from  2  to  400  H.  P. 

B.  F.  STURTEVANT  CG. 

BOSTON.  MASS. 

Gerker».I  Works  ar\d  Offloo,  HYDE  PARK,  MASS. 


New  York 


PhlladelphiDL 


Chicago 


London 

357 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bars 

Copptr 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.   J. 


-AGENCIES   AND    BRANCHES - 


Ma  Ttili  Chlcsga  Cle«slsnd  Ssn  Fnnclie«  Phllsitslphia  AIM 


YOl.  inV.      $3.00  Per  Ahum. 


CopvTight,  IMS,  by  Electrlolan 
Publishtns  Company,  Chicago. 


CHICAGO,  OCTOBER  15, 1904, 


iO  Cents  a  Copy. 


No.  15. 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 


WeSTERN    SELLING  AGENT. 

H.    B.    HIXSON, 

I14*  Monadnock  Block,  CHICAGO. 


The  Simplex  Electrical  Co. , 

I  10  State  Street,  &OSTON,  MASS. 


1SS9— Paris  Exposition, 
lledal  for  Bnbber  lasalation. 

1893- World's  Fair, 
medal  for  Rubber  Insolation. 


THJQ  STAJTDABO  FOR 

R1JBB£R  IXSUIiATION. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "'pr^'  Wires. 


TIWPEMARK, 


THE  OKONITE  CO.,  Ltd. 

SCaluni  ch«";.  f  «"«9»'»-        253  Broadway,  New  York. 


Geo.T.  Manson, Gen'l  8u^ 
W.  H.  HodE^ns,  Secy. 


INDIAHA  RUBBER  AND  INSULATED  WIRE  CO., 

JJAWIJFACTUREBS  OF 

Paranite  Rubber  Covered  Wires  and  Gables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE; 
TBLBPHONB,  TBLBaRAPH  AND  PIRB  ALARM  CABLES. 


All  WIrts  are  tested  at  Factory, 


JOJIESBOBO,  IMI^ 


M.KLCm   &  50H. 

Seii  2c  stJmp  for  sew  caiilofM  No.  i  of 

KLEIN'S     TOOLS 

For  Etmdrieml  Workarm 
mnd  Llnm  Ballitmrm. 

MATHIAS  KLEIN  &  SONS. 

8t  W.VanBurenSt.,  Chicago,  III. 

THERMOPILES  l^A^^^ile* 

For  Electrolytic  analysis,  charging  storage  liatterles, 
and  Otiier  constant  current  requiremeots.    (3  Eactla 

WALSH'S    SONS    &    CO.. 
264  Washinst^n  Street.  Newark.  N.  3, 


Electric  Heating  Apparatus 

•  CND  VOR  aZ'PAttC  CATALOaUE. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATINQ  CO., 
Cambrldgeport,  Mass. 


CHICAGO    INSULATED     WIRE     CO. 

152-154  lake:  ST.,  CHICAGO 
nOS.lIIO  PINE  ST..  ST.  LOUIS,  MO. 

Bare  and   Irvsulated  Wires  and   Cables 
Galvanized  Steel  Stra.nds 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Nktlonml  Code  Mtkndard. 

CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

uiwcuY'sTRkEt.  "'*<'■  ("'■<:•  a"!*  Factory.  TRENTON,  a » 


STANDARD  UNDERGROUND   CABLE  CO. 


322  TheKookery,     Westlnghouse  Bldg., 
Chicago.  Pittsburg. 

CrossleyBlcig.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg., 
New  York  City.       Philadelptiia,  Pa. 
10  Post  Office  Square,  Boston, 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 


1  n  C  Pittsburg 

PHOENIX         N*w  York 

GLASS  CO.    '='""«•' 

Manufactur.rs  of 

Electric  Globes  and  Shades,  both 
Arc  and  iDcandescent 

loner  and  Outer  (Mm  tar  all 
encloied  arc  systems 

CATALOaUES    SENT    ON    REQUEST 


BEST  IN  THE  WORLD 

Write  for  full  particulars 
^@1     Reynolds  Elec.FlashsrMfg.  Co. 
^ISl^A         221  P.«tb  Ave.,  CUcajo. 


dumuu 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Maaa.,  New  York,  Chicago,  Sao  FrandBCD. 


THOUSANDS  IN  USE. 

Motors,  H  h.  p.  to  100  h.  p. 

liynamoa,  I  k.  w.  to  75  k.  w. 

Blibeal  Ouallty.     Seasonabl.  Prtia. 

TITE  HOBARTELECTRIC  MFG.CO. 

T?.OY,  OHIO. 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Rememjier  these  lods  have  ao  lost 
motioD. 

These  'Couplings  are  ol  Steel  and 
are  mule  ia  tbe  best  possible  maaoer. 


T.    -I. 


3144  Hcrtk  riftaaatll  Straat 


Write  for  list  of  persons  usins  rtiese 
rods— 26,000  sold  since  May  1902.  Made 
io 3  It^*aDd  4  ft.  leaeths. 

Price,  3  It.  7Sceots,  4  ft.SSceots. 

Palented  February  34. 1903, 


PHILADCLPHIA,  M. 


I  Point  for  the  Monitor  Bushing 

is  the  fact  tbat  it  is  made  with  a  perfectly  rounded  orifice, 
making  this  the  1  bushing  that  will  not  cut  insulation  on 
wires.  J  other  point  is  Its  covering  of  insulating  enatnel— 
producing  the  smoothest  and  safest  surface  possiole.  1 
minute  spent  in  investigating  this  bushing  will  prove 
profitable  to  any  1.  Ooly'l  house  in  the  U.  S.  has  the  right 
to  manufacture  them  and  tbat  1,  the  1  which  owns  the 
patent. 

BOSSERT  ELECTRIC  GONSTRUCTiQN  CO., 


Write  for  Catalog. 


UTICA,  N.  Y.,  0.  S.  A" 


H.  N.  FENNER,  Prasldent 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 


IMEXA/    EIMOI^AIMD 


MANUFACTURERS  OF 


IVI  acKiinery  for  I  nsuiatirig 


■tri 


I   \A/iro8 


Bri^lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Mactilnes.   Cable  Covering  Braiders 

•riNK     OASTINOS     A    Sr^KCIAL.TY 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S.  A. 


^ESTIIN  ElecMeal  Ingtofflent  Co., 

—^■^  Waverly  Parli,    NEWARK,    N.  J. 

"ROUND  PATTERN," 

Type  F. 

Voltmeters  and 

Ammeters. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  i  to  2,500  amp. 
AU  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  econotny  of  operation. 

BERLTK— European  Weston  Electrical  Instru- 
ment Co..  Rittv -strasse  >'o.  88. 
1.0NPON— Elliott  Bro3.,  Century  Works,  Lewis- 
bam. 
PAB19,  Frawcb— E.  H.  Cadiot.  12  Rue  St.  Georges 
Xew  fork  Office— 74  Cortlandt  St, 


Weetou  "Koand  Patttim'*  Voltmeter, 
Type  F. 


DIRECT    CURRENT 


GENERATORS 


FOR    LIGHT    AND    POWER 

Our  generators  have  a  high 
efficiency  and  great  endurance 
under  the  most  exacting  con- 
ditions of  service.  Si.'.tiS  vp 
to  1,000  K.  W. 
Write  for  bullet;' 

SPRAUUE 

Eb-B6TR1C      COnPANY 

Qeneral  Offices : 
527  West  34th  Street,   New  VorT. 
Chicago   onice:     Fisher   BuIIdIn 
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For  Sale 
The  Bis  Reliable" 


5000   horsepower  Allis-Chalmers  Engine  and   Bullock   Generator 

Supplying  Current  for  •the 

Famous  Decorative  Lighting 

of  the 

WORLD'S    FAIR,  ST.   LOUIS 


attracting  more  attention  and  causing  more  favorable  comment 
than  any  other  power  unit  in  the  world 

Designed  ig03    Sliippcd  from  our  Works  January  1904 — 37  Carloads 


RECORD 

First  Operated  April  20th,  IQ04 

Ran  non-condensing  several  weeks  while  Exposition  Authorities  were  making  tiieir  condenser  connections.  During 
lliat  time  carried  4900  horsepower  night  after  night  . 

When  other  plants  were  out  of  commission,  operated  the  Cascades — 2000  horsepower— and  supplied  St.  Louis  Tiansit 
Co.  with  3000  horsepower 

Ever  since  Exposition  Authorities  finished  their  condenser  connections  the  "Big  Reliable"  has  carried  6500  horsepower 
night  after  night,  running  cool  and  steady,  with  only  12  inches  vacuum  in  exhaust  pipe  at  engine 

Always  ready;  frequftntly  called  upon  for  extra  service  in  emergencies;  has  never  failed;  has  not  cost  a  cent  for  repairs 

THE  ENGINEERING  TRIUMPH  OF  THE  WORLD'S  FAIR 
I'or  particulars  address 


October  15,   1904 
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EDISON    PRIMARY  BATTERIES 


FORMERLY  B01S0N-LA•LA^DB 


The  renewal  parts  of  these  batteries  are  so  proportioned  that  they  all  becorn* 
exhausted  at  the  same  time.  Ordinary  materials  may  be  used  for  some  of  the 
renewals,  but  the  highest  efficiency  can  only  be  secured  by  using  our  renewals. 
The  reasons  for  this  are  explained  in  our  catalogue  No.  7.    Send  for  it. 

EDISON  MFC.  CO. 


TRAM 

»URIf 


Factory,  ORANGE,  N.  J. 


NEW  YORK:    S3  Chambers  Street 
CHICAGO:   304  Wabash  Avenue 


OFFICERS. 

L.  A.  WALTON,  President.  P.  W.  LITTLE,  Vice-President. 

C.  D.  ORGAN,  Sec'y  and  Treasurer. 
DIRECTORS. 
A.  G.  BECKER.  A.  G.  Becker  &  Co.,  Ctilcago. 

F.  W.  LITTLK,  Vice-Pres.  Peoria  Gas  &.  Electric  Co.,  Peoria. 

G.  A.  RYTHER.  Cashier  National  Live  Sloclc  Baak,  Chicago. 
J.  R.  WALSH,  President  Chicago  National  Bank.  Chicago. 

L.  A.  WALTON,  Vice-Pres.  The  Equitable  Trust  Co.,  Chicago. 
C.  'W.  KNISEJLY,  Manager. 

AUDIT  COMPANY  OF  ILLINOIS 

635-»43  Slarqiiette  Bnlldiag,  Clucago. 

Public  Acconntants  and  Auditors 


Regular  and  Special  Audits  for  Corporations,  Firms  and  Individuals. 
Financial  and  Physical  Examinations  by  Experienced  Auditors    and 

Engineers. 
Talies  Entire  Charge  of  Accounts  for  Guardians,  Trustees,  Executors 

and  Receivers. 


\A/.    D.    PAIIMX. 

A   PERMANENT  INSULATING    PROTECTION    FOR    WOOD    OR   METAL. 
A  quick  drying,  moisture-proofing,  black  paint.    An  elastic  anti-rust  coat* 
tog.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 
Write  for  *'Data  on  Iniulatinf  Material!." 


DIELECTRIC  HftNUFflCTURING  CO., 


SAINT  LOUIS. 
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As 
Good  as 
The  Best— 
"And  Then 
Some." 


B&ll 

Compound 

Engine 

Northern 
Dynamos 


Northern  Direct  Current  Apparatus  possesses  all  the  characteristics  of  econom- 
ical, convenient  operation  common  to  excellent  electric  dynamos  and  motors  and 
Many   exclusive  meritorious  features  that  make  It  worth 
your  while  to  get  acquainted  by  reading  Bulletin  No.  2,530. 

NORTHERN  ELECTRICAL  MFG.  CO.. 

Engineers    Man\jf&.cturers. 
MADISON.  WIS.,  -  -  -  -  V.  S.  A. 


STERLIHQ    SPECIAL 


DO  YOU? 


BUY     LAMPS-OR>BUY     CANDLE      POWER 


(THIS  LAMP) 
t AVERAGES) 


12 


THE  stehung  electrical  manufacturing  CO. 

NtW  yOHK.~N.  r.  WARREN,  O.  CHICAOO,   ILL 


RBGULAR      TYPE 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
«NY  FORM  AND  DEGREE  OF  HARDNESS.     PUTINUM  SCRAP  PURCHASED. 


BAKER&OOIN/IF»AIMY,  Inc. 

ARTISANS  IN  PLATINUM 
408*4i0-4l2-4l4  N.  J.  R.  R.  AVE.  NEWARK,  N.J. 

New  York  Office:    120   Liberty  St. 
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If  you   want   Wires   or    Cables    insulated    with   the 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy 


^     ^  WRITE  FOR  PF 


Complete    stock    of 

all  sizes  constantly  on  hand 

and  for  sale  at  lowest  market  prices  by 

CHrCACO  EDISON  COMPANY, 


WRITE  FOR  PRICES. 


139  ADAMS  STREET,  CHICAGO. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  continious  baking  at  180°  F. 
■Ill  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     •     -      Pittsburg,  Pa. 


TESTING    WATTMETER 

ACCURATE  TESTS 

in  a  few  irunutes,  anywhere,  by  one  man  alone  without  regulation  of 
VOLTAGE,  LOAD  OR  FREQUENCY 

STANLEY  INSTRUMENT  CO. 

GREAT  BARRINGTON,   MASS. 


SOMETHING  DOING  IN  A  STORM 

WITHOUT  A 

King  o(  Protectors 

Better  Buy  a 

TORNQUIST" 

COMBINATION  LIGHTNING  ARRESTER  GROUND 
SWITCH  FUSE  AND  LEVER  CUT-OUT. 

THE  ONLY  SAFE  PROTECTOR  MADE.  ORDER  SAMPLE  NOW. 

Clinton  Stamping  &  Eiectrio  Co., 

CLINTON,  lA. 
HART  &  CO.,  Chicago,  Ceneral  Agents. 


BABY 

KNIFE 

SWITCHES 

STAMPING 

AND 
PLATING. 

SOLD  BY 

ALL 
JOBBERS. 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

J^K.W.toSOOK.  W. 

This  transformer  represents  the  latest  Improve- 
ments in  transformer  construction ;  made  in 
three  types;  multi-coil  construction;  ventilated 
cores;  built  for  all  commercial  voltages  and  fre- 
quencies; hielier  efficiencies  together  frith 
lower  temperatares  tUan  have  hereto- 
y  fore  been  attained  are  g:aaraiiteed. 
I      Catalogue  just  issued  explains  details. 

Manufactured  by 

Crawfordsville  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,        U.S.A. 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHAVA/. 


Authorized  Manufacturers  of  th* 

A.TTIX    f-l.e::xibl.e  tcibi 


I  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  \ 

MAIN  OFFICE,  Glenwood  Works, 

YONKERS.   IM.  Y.   | 


Sales  Office, 
IB  Cortlandt  St.,  New  York. 


■■■■>>»itf  ■■■■iiggfffgfffifffffj'fffffff* 


^::;«:::::i 


:?;:::::»::»K:;;::»:;;»H»;»»ffl«Kg 


(1DS2S) 


ii 


■<«MM>i  II 


iiilMW—MMMWM— ■■■■■■■■■■■■■•••■•■•■■■§■>>■■■■•■• 


■■••••■•■■■■■■■■■■WW  ■■■»■■*•• 


October  15,  1904 


WESTERN    ELECTRICIAN 


WE  DON'T  WANT  TO  MAKE  YOU  BUY  IT 


nLON/^ 
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But  we  do  want  to  convince  you  of  its 
superior  qualities,  whicli  are  sure  to 
appeal  to  every  buyer  who  wants  the  best 
for  the  money. 


nLON/> 
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TRADE       MARK.  TBADE      MARKj 

OKONITE  IS  FOR  GENERAL   USE   WHERE  AN  INSULATED    WIRE  IS  REQUIRED. 


^tiintl  €itdnr€mttpmti^, 


264-266-268-270  FIFTH  AVE., 
CHICAGO. 


raw^fr'i'-hMM^j/VJii 


\ 


Over  20,000  Miles  in  Use 


SEE  OUR  EXHIBIT  AT  THE  WORLD'S  FAIR 

ST.  LOUIS,  MO. 

Transportation  Bldg.,  Aisle  "C,"  Posts  7  and  8 


ERFECTLY  willing 
to  give  you  an  ebti- 
mate  on  rail  joints 
or  any  track 
material. 


O  justice  to  yourself 
and  Company  by 
asking  our  quota- 
tions before  placing 
your  orders. 

UESTIONSanswered 
and  prices  quoted 
for  special  rolling, 
angles,  rounds,  flats, 
tramangles,  etc. 


For  RAIL  JOINTS  address 


ROLLED  FROM  BEST  QUALITY  STEEL 

CONTINUOUS    RAIL   JOINT  CO.  OF  AMERICA,    n b  wTr  ","%. 


For  Special  and  other  Track 
Material  address 


ALBANY  IRON  AND  5TEEL  WORKS,   uz Market st., newark.  n.  j 
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CHURCHER 


ALTERNATING 
RECTIFIERS 


CURRENT 


Transform  any  C3'cle  of  alternating  current  into  direct  cur- 
rent and  will  at  the  same  time,  if  desired,  convert  the  poten- 
tial of  the  direct  current  produced  to  a  higher  or  lower  voltage. 

SOLD  ON   30  DAYS'  APPROVAL. 

Guaranteed  to  be  cheaper  to  install,  have  lower  mainte- 
nance cost  and  higher    efficienc)'  than    a    motor-generator. 


Send  for  Bulletin  No.  1 1. 


THE  ELECTRICAL  APPLIANCE  CO., 


Cincinnati,  Ohio 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AeeotintnntH    nnil     .Vnill- < 
tors,  I 

Audit  Co.  01'  Illinois  | 

AilJDNterH.    Cord. 

Incandes.  Ei.  Lt.  Manlp.  Co. 
AilJoHtera,  Inc.  Lampn. 

Inc.  El.  Ll.  Manipulator  Co. 
Ancliors   <Tel.  &  Tel.) 

Matthews  A  Bro.,  W.  X. 
Annnnclators. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Batteries  and  Jars. 

BissellCcThe  F. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

MftTihaitan  Elec.  Supply  Co. 

Wrsco  Supply  Co. 

Western  Electric  Co. 
Bells.   Baszers,  Etc. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Belt  Dresslnt;. 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 
Beltlns:. 

Leather  Preserver  Mfg.  Corp 
BI0VT  Pipes. 

Turner  Brass  Works 
BlOfvera. 

Sturtevant  Co.,B.  F. 
Boiler  Componnds. 

Dearborn  Drug  AChem,  Wks. 

Boilers. 

Allls-Chalmers  Company.. 
Bibcock  A  Wilcox  Co. 

Rooks.   Electrical. 

Cantwell  Press.  The. 
Elflcrrlclan  Publishing  Co. 

Booths,  t^leplione. 

Yesbera  Mfg.  Co. 
BrncketM. 

Farles  Mfg.  Co. 

Brnshes. 

Central  Electric  Co. 
Hobart  Elee.  Mfg.  Co. 
Holmes  Flbre-Graphlte  Co. 
Speer  Carbon  Co. 
Western  Electric  Company. 

Cable  Hannrers. 

BlssellCo..  B.  F. 
Western  Electric  Co. 

€able8  (See  Wires  and  Cables^ 
Canopies. 

Farles  Mfg.  Co. 
Carbons,    F  o  i  n  t  s   and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Relslnger.  llugo. 
Speer  Carbon  Co. 
Weico  Supply  Co. 

CastinffS. 

Farles  '!>\  f  g.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Chandeliers. 

Farles  Mfg.  Co. 

Clrcott   Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  A  Mf^.  Co, 
Ft.  Wavne  Elec.  Wks.  Inc. 
Dnlon  Electric  Mfg.  Co. 
Western  Electric  Company. 
Wesllnghouse  El.  A  Mfg.  Co. 

OlnsterH. 

Farles  Mfg.  Co. 

Coal    and    Ashes    Hand- 
llnK   MarhlnerT*. 

Jeffrey  Mtg.  Co. 
Colls  and  Mascnets. 

Weitcrn  Electric  Co. 

Commatator  Compound 

Egan,  J.  J. 


McLaughlin  &  Co.,  Jas. 
McLennan  A  Co.,  K. 

CoudenHers,    Electric. 

Stanley  Elec.  Mfg.  Co. 

Condolt  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Sprague  Electric  Co. 
Standard  Vlirliled  Cond.  Co. 
Wesco  Supply  Co. 

Contractors    and    Elec- 
tric  JLieht  Plants. 

Allls-Chalmers  Company. 
Bullock  El.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Controllers,    Crane. 

Amer.  Elec.  Fuse  Co. 

Cord. 

Runzel-Lenz  Elec 


Mfg 
Pins 


Co. 
and 


Cross-Arms^ 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and   Switches. 

Blssell  Co..  The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Clinton  Stamping  &  Elec.  Co. 
Crouse-Hinds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
AVesco  Supply  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Oynamoa  and  Motors. 

AUls-Chalmers  Company. 
BissellCo.,The  F. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Ceuturj'  Electric  Co. 
Crawfordsvllle  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobaj-t  Elec.  Mfg.  Co. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  P. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Wegtlnghouse  El.  A  Mfg.  Co. 

Economizers,    Pael. 

Green  Fuel  Economizer  Co. 

Electric    HeatlnflT  Appl. 

Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric    RallvraT's. 

Crocker-Wheeler  Co. 
General  Electric  Co. 
Spraf,'ue  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electrical  and  Mc<3han- 
tcal    Enffineers. 

Arnold  Elec.  Power  Statu  Co. 
Badl,  F.  B. 
Baker  A  Co.,  W.  E. 
Bryan,  Wm.  H. 
Buiterfleld.  J.  P. 
Byllesby  A  Co..  H.  M. 
Evans,  Almlnill  A  Co. 
General  Engineering  Co.  .The. 
Hallberg,  .7.  H. 
Hornaday,  J.  P.  A  Co. 
Humphrey,  Henry  H. 
Hunt  A  Co.,  Robt.  W. 


Jackson,  D.  C.  A  W.  B- 
Kemp,  R.  W. 
Kohler  Brothers. 
McLaughlin,  .lames 
Newgard  A  Co..  Henrj-. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Schwedtman,  Wells. 
Sargent  A  Lundy. 
Schott.  W.  H. 
Squire  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Stanton,  LeKoy  W. 
Wilmerding,  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 
BlssellCo..  The  F. 
Central  Electric  Co. 
Diamond  Jleter  Co. 
Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Pignolet,  L.  M. 
.Stanley  Elec.  Mfg.  Co. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 
Weston  Electrical  Inst.  Co. 
Whitney  Electl.Inst.  Co. 

Electro-Plattne:  Mnch'y 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Euerines,  Gas  and  Gaso- 
line. 

Allis-Chalmers  Company. 
Marinette  Gas  Engine  Co. 
Olds  Gasoline  Engine  Works. 
Woolley  Fdy.  A  Mach.  Wks. 

Engines,   Steam. 

AUls-Chalmers  Company. 
Sturtevant  Co.,  B.  F. 

Fans    and    Fan    Motoriu 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
Fittiugs. 

Farles  Mfg.  Co. 
Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Btssell  Co.,  The  P. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forees. 

Sturtevant  Co.,  B.  P. 
Fdscs  and  Fuse  'Wire. 

Amer.  Elec.  Fuse  Co. 

BlssellCo.,  The  F. 

Central  Electric  Co. 

Central  Tel.  A  Rl.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

Clinton  SlamplngA  Elec.  Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

.lohnsManvlUe  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Globes,    Reflectors    and 

Shades. 

Fostorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phcenlx  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co..  Joa. 

Holmes  Flbre-Graphlte  Co. 
HeatinB^    (Exhaust 

Steam). 

Amer.  District  Steam  Co. 


Heating:    and    Ventilat- 
ing^    Apparatus. 

Sturtevant  Co.,  B.  F. 

Heating',    Hot    Water. 

Evans,  Almirall  A  Co. 

Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 

Inspection  &  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 

Insulating  Machinery. 

New  England  Butt  Co. 

Insulators  and  Insulat- 
Inc:    Materials. 

American    Electrical  Works. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Johns- Jlanville  Co.,  H.  W. 
Kartavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  WireCo. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Go. 
Vulcanized  Fibre  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bosseri  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc. 

BissellCo.,  The  P. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co, 
Gregory  Electric  Co. 
Hipwell  Manufacturing  Co 
-  Manhattan  Elec.  Supply  Co. 
Stanley  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinehouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

BisseUCo-.TheF. 
Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Edison  Decorative  &  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Fostorla  Incand,  Lamp  Co. 
Franklin  Electric  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Standard  Elecl  Mfg.  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 

Lamps,     Incandescent— 
Replacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Letters,    Metal. 

Haller  Machine  Co. 
LiKhtnine  Arresters. 

Central  Electric  Co. 

Cliutoii  Stamping  A  lOlec.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wka.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

M  Innesota  Electric  Co. 

Stanley  FAec.  Mfg.  Co. 

Western  Electric  Co. 
Linemen's  Climbers. 

Klein  A  Sons,  Mathlas. 
Maenet  Wires. 

(See  Wires  and  Cables.) 
3IciiH«reil    Soi'vit-r. 

Measured  Service  Co. 
Blechanicnl    Draft. 

Sturtevant  Co.,  B.  P. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

Mininfc  Apparatns.EIeoa 

Allls-Chalmers  Company. 
Crocker-Wheeler  Company. 
General  Electric  Co, 


Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
llotors.    (See  Dynamos  and 

Motors.) 
Nippers  and  Pliers. 

Klein  A  Sons,  Mathlas. 
Noxzics. 

Farles  Mfg.  Co. 
Paints. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Poree. 
Phosphor   Bronse. 

Phosphor  Bronze  Sm.  Co.Ltd. 
Platinnm,       Wire      and 
Sheet. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsley  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Cedar  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacific  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son.  W.  C. 

Torrey  Cedar  Co. 

Valentine- Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
PoHsh   (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Paries  Mfg.  Co. 
Pon^er  Transmission 

Machinery. 

Jeffrey  Mfg,  Co. 
Bail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rectifiers. 

Electrical  Appliance  Co. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-Windine— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats, 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
RodN,    Condnit. 

Cope,  T.  J, 
Safes. 

Sears,  Roebuck  A  Co. 
Schools  and   Colleffea. 

Electrical  Engineer  Inst. 

Highland  Park  College 
Seeund-Huiid   MachV* 

BlssellCo.,  TheF. 

Cent.  Stat.  Improvement  Co. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades,   Lump, 

Paries  :Mfg.  Co. 
Sheet    Brass    Jt   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Sif^ns.   Electric. 

Haller  Machine  Co. 

Hermann  Mfg.  Co. 

Zero  Marx  sign  A\'orks. 
SillCN,       InNiilatiiiK      and 
Braiding. 

Sanquoit  Silk  Mfg.  Co. 
Sockets  «fc  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
Solderinsr    Sticks,    Salts 

and    Paste. 

Allen  Co.,  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speakint;    Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Siipplv  Co. 

Western  Electric  Co. 
mpeciultieN,   Electrical 

Mfrs.  and    Deslorners. 


A.X^l:x^tyet.X<yCkX    Iirxdeac    of 


Haller  Machine  Co. 


I*iae:o 


Speed   Indicators. 

Weston  Electrical  Inst.  Co. 

Storasre   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies^    General  Eleo. 

Blssell  Co.,  The  P. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

Switchboards. 

BissellCo.,  The  P. 

Crouse-Hlnds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Sivitch- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Blssell  Co.,  The  P. 
Central  Electric  Co. 
Central  Tel.  A  El.  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Stromberg-CarlsonTel.  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

Time   STTltches.  * 

Blssell  Co  ,  The  F. 
Tools. 

Klein  A  Sons,  Mathlai. 
Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 
Craw  fords  ville  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Turbines^   Steam. 

Allis-Chalmers  Co. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 

Turbine    Water  Wheels 

Leffel  ACo.,  Jas. 

Varnishes. 

Dielectric  Mfg.  Co. 
Sterling  Varnish  Co. 

Vulcanised  Fibre, 

Vulcanized  Fibre  Co. 

W^hislles,    Electric. 

IClectrlcal  Appliance  Co, 

W^lres  A  Cables— Maip. 
net  Wires. 

American  Electrical  Works. 
Blssell  Co.,  The  P. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cble  .  Co, 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Jlanufacturlne  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  Wire  Go 
Roebllne's  Sons  Co..  J.  A. 
Riinzel-Lenz  IClec.  Mf^    Co. 
Safety  Ins.  Wire  A  Cable  Oo. 
Simplex  Electrical  Co. 
Standard  Underground  G.  Oo 
Wesco  Supply  Co. 
Western  Electric  CompADy. 
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The  ELECTRIC  StoraceBatteryGo. 


PHILADELPHIA,   PA. 

MANUFACTURER  OF 


^be  "Cbloribe  accumulator" 


318  INSTALLATIONS  AGGREGATING  193,889  K.   W.  HOURS  IN  STREET  RAILWAY  SERVICE 


SALES  OFFICES:     Philadelphia,  New  York,  Boston,  Chicago,  St.  Loins,  Cleveland,  San  Francisco,  Toronto,  Canada. 


direct  current 

MOTOR 

DRIVEN 

ORINOEBS 

Bulletin  3050  on   Request 


WESTE  R  N 
ELECTRIC 
COMPANY 


CHICAGO 


NEW  YORK 


And   Other  Leading  Cities 

Space  17 

Electricity  Building 

Louisiana  Purchase  Exposilion 


Rope-Operated,  Reversible 
Drum  Controller^ 


The  ideal  controller  for  small  cranes  and  hoists  where  it  is  de- 
sired to  operate  from  the  floor. 

Built  to   stand  the  most  severe   usage.     Automatic   return  to 
"off"  position  when  operator  releases  chain  or  rope. 

Brushes    and   contacts   are   renewable    and   are   made   of   hard 
drawn  copper. 

SPEED — Normal  at  full  load   to   50  per  cent,  at  half  load. 
Specially  built  for  reduction  of  90  per  cent,  regardless  of  load. 

The  Cutler-Hammer  Mfg.  Co. 


New  York 


MILWAUKEE,  WIS. 

Boston  Chicago 


Pittsburg 
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"FEMCO" 
INCANDESCENT  LAMPS 


T^Y^ 


Quality 
Highest 


m 


/  \     ! 


Guarantees 
Highest 

Prices  the  Lowest 
Consistent  with  Quality 


A  Complete  Line 


Regular  Type 

Reflector  Type 
Tipless  Type 

Miniature  Type 

Street  Series 


GUARANTEED   AS  TO 
VOLTAGE,  CANDLEPOWER, 
EFFICIENCY  AND 
USEFUL  LIFE. 


Selling  Agents  Wanted 
in   Western  Territory 


Shipments  Prompt 


Write 

for 

Catalogue 

No.  7 

and 

Prices 


THE  FRANKLIN  ELECTRIC  MFG.  CO. 


Licensed    M anufaciurers 

Factory  and  General  Offices 

HARTFORD,  CONN. 

Southwestern  Representative:   THE   SACHS   ELECTRIC   CO.,   ST.  LOUIS,  MO 


NEW   YORK 

815  Havemeyer  BIdg 


BALTIMORE 

8230  Guilford  Ave. 


u 
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It  Will  Interest  You 
to    Know   What    the 


Mestern    lElectric  Company  Have  to  say  Regarding 

HIGHEST  GRADE  NUERNBERG 

CARBONS 


•TRADE    MARK- 


in  their  circular,  dated  November  23, 1903,  which  in  part  reads  as  follows: 

"  The  Western  Electric  Company  have  made  an  exhaustive  test  of  carbons  of  all  kinds  and  have 
found  that  the  'ELECTRA'  Carbons  cannot.be  equaled  in  quality  or  efficiency,  produce  practically  no  dust  and  give  an 
excellent  and  steady  light.  They  produce  the  highest  standard  of  candlepower  in  proportion  to  the  current  consumed, 
and  are  the  most  economical  carbons  manufactured." 

HUGO  REISINCER,  Sole  Importer,         1  1  Broadway,  NEW  YORK  CITY. 


f  J\ntiCuttin3  Compomi^ 


Our  Compound  Stops  Sparking  and 
Saves  Commutators^ V^ 

J4Years'Use  on  Street  R),, Light  and  PowsrCommulatois 

Has  Proven  its  Worth.    WE  GUARANTEE  RESULTS. 

Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES, 

JAS.  McLflUQHUN  &  CO.,  1^^ 

586  Fuiton  Street,  -  -  Chicago,  III. 


^ttilAtUUUUUmiiiitmniiiiiitltmtltiiminniiiiliitiiiutiUiiiiiiiuiiiimtimumiiimi; 

I  ADJUST    YOUR    LIGHT  I 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexib[e  Shaft 

MULTI-SPHD  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  H.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  A  Co., 
85  Queen  Victoria  Street,  London,  England 


by  means  g 

of  our  E 

Wall,  Desk,  Floor  or  i 

Ceiling  Adjustable  Fixtures  | 

TO  ANY  DESIRED  POSITION  INSTANTLY.  I 

Many  shapes  and  styles — plain  and  ornamental — for  shop,  £ 

factory,  store,   office,  residence — in   fact,  wherever  the  incan-  t 

descent  lamp  is  used.  t 

Catalog  mailed  upon  request.  t 


3IES      BVI 

I  DECATUR,    ILL.  | 

sffmrmnmmmTTTmTTTTTTTmTmmnmTmmTtmTTTTmmTTmnnTmnmmnmnmmis 


NEW    ENCLOSED    FUSE   CUTOUTS 


4"  X  %%"x  IJi" 
Cat.  Ko.  29307 


3  a"  X  3-  xl«" 
Cat.  Ko.  29396 


4K"x3,'5X  IM- 
Cat.  Ko.  29393 


'^"^ 


6,V  x2,'i'x  Ih 
Cat.  Ko.  29392 


7,;,  x2,^,  xl'4' 
Cat.  Ko.  29391 


3"  X  2,>j"  X  1J<("     3"x3"xlM" 
Cat.  No.  29395     Cat.  No.  29394 


Oat.  Ko.  29390 


15  Amperes,  250  Volts 

Their  SMALL  SIZE  makes  them  particularly 
suitable  for  house  wiring 

Require  LESS  WALL  SPACE  than  any  other 
form  of  Cutout 

Furnished  in  ALL  THE  STYLES  of  the  30= 
ampere  plug  type 

Fuses  1  3=4    in  length;  3  to  15  amperes 

Write  for  Flyer  2138 


Principal  Offices,  Schenectady,  N.  Y. 

Chicago  Office,  flonadnoclc  Block  Sales  Offices  in  all  Large  Cities 


ii/ 
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A  SUPPLY  HOUSE 

IS  KNOWN  BY  THE  SPECIALTIES  IT  HANDLES 

Have  you  looked  our  line  over? 

Have  you  copies  of  our  Catalogues  and  Price  Lists? 

ELECTRIC  APPLIANCE  COMPANY 

EVERYTHING  IN  ELECTRICAL  SUPPLIES 

CHICAGO  and  SAN  FRANCISCO 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NIW  YORK  and  CHICAQO 


INSULATION  That  IS 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 

all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 


BEARDSLEE  CHANDELIER  MFG  CO.-' 


{"S^^WM 


GAS  &  ELECTRIC    FIXTURES  >^ob  the  TRADE. 


oiiytt^ffts   j'^,,\'y  r'jffir- 


'yoxj  :n^e>e>i>  iot! 


l.'V"uV^i,'tiV"',Ti'!m^ 


[^    Gale's  Commutator 
Compound. 


The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  (he  Commulator  In  good  condition  ■■«  prevent  tutting.    Absolutely  will  not  gum  Ihp  broshet. 
SOo.  per  stick.   aS.OO  per  dozen    Mend  SOe.  foe  trial  stick. 


K.  McLENNAN  &  CO., 


FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

lAoIe  Slannf&ctnrern, 

Room  411  Inter  Ocean  BIdg.,  130  Dearborn  Street 


••<•■* 


»**•* 


\  Whitney  Insiruments  5 


are  made  In  many  styles  and  types.  We 
have  a  complete  line  of  switchboard  and 
portable 


AMMETERS, 
,    WATTMETERS, 


VOLTMETERS, 
OHMMETERS 

for  direct  and  for  alternating  current.    All 
of  our  apparatus  is  thoroughly  guaranteed. 

Write  for  Catalogue  and  discounts  to 


*  Machado  &  Roller 

.K  203  Broadway, 

J  MEW  YORK  CITY,  M.  Y. 

*  Or  to  your  nearest  SUPPLY  HOUSE. 


MICA 
BOND 


CHICACO  MICA   CO 


'PERFECTORS" 


VALPARAISO,  IND. 


ALL    THE   ESSENTIALS 


of  a  good  storage 
battery  are  found 
in  the 

NORTH  WESTERN 

Large  Gapaclly, 
Light, 
Efficient, 
Compact, 

To  have  your  or- 
der fined  prompt- 
ly, send  to  us  at 
once. 


Northwestern  Storage  Battery  Co., 

285  Madison  St.,  -  .  -  Chicago,  HI. 


VOLT -AMMETERS, 

POCKET  SIZE. 

For  Testln^Batterles  and  Batter; 
Circuits,  Looating  Faultii 
GiouQds,  etc. 

BELIABLE.       ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  CortlMldt  St,  NEW  YORK.  N.  Y. 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Maiiattai  Electrical  Snuply  Co. 

CHICAGOt 
188  Fifth  Ave. 


NEW  YORK: 
32  Cortlandt  St. 


Eii^'incerin^  toraisroM. 


Our  nvBtem  oE  trnlolng  by  mall  has  helped  thons* 
BDd«  held  down  In  poor  posltloni  w  rlM  to  better 
•slatlesandtlliifliLOQB,  Your  chince  to  rise  la  just 
u  (rood  as  others.  Write  for  our  free  illostraled 
"ok,  "Cnn  1  Become   An  Electrical   Enein       "  " 


Ws  Uaeh  by  mull,  Elauirical  Englnwrinff, 
chanlcal  Eoi[!reerlnK.  Sl^atn  EnglneerinE.  Meo 
icjil  Drawlnp,  Electric  LlKhtlnR.  Else 


leerlDK.  Sl«an]  Endneeriag.  Meohao- 
,^.,  ^,  —  ,,,1,-,  Electric  LlKhtlng,  Electric  Raitw.ij-s. 
ELECTRICAL   ENGINEER  INSTtTUTE.  Dent. 

rr  tun  it*-..*  ■^'>wj  e.      kt -v i_  * 


K  5-tO  West  ?3rd  St.,  New  Yprk. 


THE  B.  O.  TRANSFORMER 

Do  you  expect  to  need  new  transformers  tliis  fall?     If  you  do,  tlie  B.  O.  will  interest  you. 

Low  Losses 

High  Efficiencies 

High  Insulation 

Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  we  will  tell  yuu  about  our  insulation  and  the  ad\'antages  of  slab  wind- 
ings in  connection  witli  oil  ducts. 

The     Stanley    Electric    Manufacturing    Company 

PITTSFIP:LD,    ]\Iy\SSACHUSETTS 

Atlanta,  Ga.,  Empire  Building  B(.>stoii,  i\Iass.,  01i\'er  Building 

CHICAGO,  ILL.,  MoNADNoCK  Block    '  Denver,  Col.,  Hcndrie  &  Bolthoff  Mfg.  &  Supply  Co. 

New  York,  N.  Y.,  2g  Broadway  Philadelphia,  Pa.,  North  American  Building 

St.  Louis,  Mo.,  Century  Bldg.  San  Francisco,  Cal.,  69-75  New  Montgomery  St. 

Seattle,  Wash.,  Pioneer  Bldg. 

Representatives  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Co.  of  Toronto 

■■THE  S.  K.  C.  SYSTEM" 


I 
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FRANK  N.  PHrLLIPS.  Phksident. 
C.  H.  WAQENSCIL,   TRrAsunEH. 


EUOENt  F.  PHILLIPS, 
Genkral  Manager. 


E.  nowLANO  PHILLIPS,  Vicc-Pnta. 
e.  It.  nEHINGTON,  Jr.,  Seo. 


AMERICAN  ELECTRICAL  WORKS, 


FBOTIDEKCE.  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  UIE. 

New  foEK  Stoee,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Brahch,  Eugene  F.  Phillips'  Electrical  WorfcB. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,         -        -         Elkhart,  Ind. 


Simply  Screw  Them  In. 

THAT'S   ALL 

THERE   IS  TO.  THE  INSTALLATION   OF   THE 


Stombaugii  Guy  Anclior 


Worms  its  way  in  the  ground  without  disturbing  it. 
Therefore,  it  can't  be  pulled  out. 

WRITE  FOR  FDRTHER  INFORMATION  TO 

W.  N.  MATTHEWS  &  BRO.,     Distributors 

603  Carieton  Building.  St.  Louis 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATIIMTQ 

U.  S.  6  FOREIGN  TM  I  LH  I  0 

FOREE  BAIN,  16S2-3  Monadnoek  BIk.,  CHICAGO 


************************** 

\  "QTAR"  INCANDESCENT 
*       01  An       LAMPS 


* 
* 

* 

* 


jE  LONG  LIFE 

*  GUARANTEED  CANDLEPOWER, 
{  HIGHEST  EFFICIENCY. 

* — 

^     ILADE     BY    THE    MOST    SKILLED    WORKMEN. 

I  STANDARD  ELECTRICAL  MFG.  \ 
%  COMPANY,     :     Niles,  Oliio.  % 

»♦»»»¥¥¥¥¥¥  V¥V¥¥¥¥¥¥¥¥¥¥-»ot 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

GENL. OFFICES:  CENTURY  BLDG.,  NEWARK,  N.J. 

OVER  20,000 
MILES  IN  USE 


See  our  eiblblt.  World's  Fair,  St.  Louis, 
Mo.,  Transportation  Bldg.,  Aisle  "C," 
Posts  7  atid  R, 


BENRY  NEWGARD  &  CO. 

ELECTRICAL  CONSTRUCTION 

Power  and  Light  Plants.   Switchboards  and  Panel  Boards. 

We  install  Municipal   and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
•    Iron  Cutout  Boxes  and  Electrical  Specialties. 
We   sell    Dynamos,    Motors   and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illinois.    . 

i*iwn/w>nnnn/v\iv\i\ni\nnnnnnnivw>imw' 


■■  ■  ■  MECHANICAL, 

Engineering  if  " 

Complete  and  short  courses..  Thoroughly  equipped 
engineering  ahope.  Shop  work  from  the  be- 
Efinnlng.  Short  couraea  In  Steam  and  Electrical 
Engineering.  Espenaea  low.  Accommodfttlone  the 
best.  School  all  year.  Studente  may  enter  any  time. 
Correapondence  ateam  and  electrical  courses.  Send 
for  catalogue.  Mention  course  In  which  Intereated. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


YOST  SPECIALTIES. 

Sookots,  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Oord 

Adjusters. 

Cafaioffuo  for 
tho  amktng, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


Crimshaw  Raven  White  Core  Raven  Biacit  Core 

ALL  OUR  WIRES  pass  Inspection  and  cany  the  above  TRADE-MARKS  on  our  tags.     We  also  manutacture  Crimshaw  and  Competition  TapesandSpllCing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


riAIN  OFFICE : 
114,  116  &  lis  Liberty  St.,  New  York. 


BRANCHBS:]„2<g'JCAaO^^^_ 


BOSTON : 
''  Otto  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherprool  lire. 

Slot  -  Bnmiiig  Weatherproof 

and  Meal  fire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  L  _ 


INCREASE  YOUR  CURRENT  CONSUMPTION. 

Assist  us  to  sell  ELECTRIC  SIGNS 
to  the  best  mercbaats  la  your  city. 

No  repair  bills  with  our  signs  we  furnish  the  best — all 
metal  raised  letters  equipped  with  removable  copper  shell 
sockets.  WRITE  US,  we  will  conscientiously  study  your 
sign  wants  and  gladly  submit  drawings  with  very  low  quo- 
tations for  the  best  work. 

ZeroMarx  sign  works 

CHICAGO,  ILL. 
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"WANTED,  FOR  SAIiE    and 

simitar  WAXT  COLrSfX  adverlise- 
Ttients  ijo  zvords  or  /ess),  S^-Jo  an 
insfriion;     additional   words  jc   each. 

POSITION  WANTED  advenise- 
ments  ijo  zi.'ords  or  less),  St.oo  an  in- 
sertion:  additional  jvords  2C  each. 

POSITION      WANTED. 

By  practical  electrician  and  dynamo  man 
with  a  good  tirm.  Am  competent  in  any  capac- 
ity. Married,  sober  and  reliable.  At  liberty 
Januarv  1st.  Prefer  western  staiesor  Mexico. 
Address  BOX  404.  care  Western  Electrician,  610 
Marquette  Building,  Cbicago. 


POSITION  WANTED. 

As  superintendent,  electrician  or  engineer,  In 
electric  light  or  water-\vorks  plant:  have  bad 
IC  years'  experience  with  dynamos,  motors,  arc 
lamps,  meters.  Inside  wiring  and  construction 
work;  have  had  20  years  with  boilers,  engines 
and  water-works  machinery.  Will  guarantee 
results.  Address  BOX  394.  care  Western  Elec- 
trician. 510  Marquette  Bldg..  Chicago. 


POSITION  WANTED. 

As  luperlntendent  of  electric  plant.  E.vperl- 
enced  in  both  A.  C.  and  D  C.  systems  and  poly- 
jibase  work.  Can  design  and  construct  com- 
plete plants.  Address  BOX  40(i.  care  Western 
Electrician,  510  Marquette  Bldg.,  Chicago,  III. 


WANTED. 


Have  option  for  purchase  of  wholesale  electri- 
cal supply  house  In  Indianapolis.  Established, 
profitable  trade,  average  business  5100,000  per 
year.  Only  one  competing  house  in  Indiana. 
Want  practical  man  with  capital  to  join  In  pur- 
chase. W.  A.  ROYSE.  Electrical  Contractor, 
16  E.  Market  St.,  Indianapolis,  Ind. 


WANTED. 


Competent,  energetic,  designing  engineer,  one 
who  la  thoroughly  familiar  with  up-to-date 
transformer  designing.  Give  age  and  experi- 
ence In  detail.  CommuDicaiion  strictly  confi- 
dential. Address  BOX  405.  care  Western  Elec- 
trician, 610  Marcjuette  Bldg.,  Chicago,  111. 


MOTOR  FOR  SALE. 

One  50-H.  P..  220-voll  motor,  built  by 
Card  Electric  Manufacturing  Co.,  Mans- 
field, Ohio.     Address 

C.  H.  DEMPWOLF, 

YORK,  PA. 


FACTORY 

FOR  SALE  AT  GREAT  BAR6AiN. 

Oneofttie  most  complete  factory  properties 
in  the  Unlied  states,  situated  in  Massachusetts, 
midway  between  Boston  and  Providence.  10 
acres  of  land  with  new  substantial  brick  build- 
ings, containing  over  100.000  square  feet  of 
floor  space.  Boilers  and  engines  of  750  horse- 
liower.  Stiirtevant  heating  system,  gas  plant, 
electric  plant,  elevators,  etc.  ALL  IN  PER- 
FECT ORDI^R  and  having  direct  connection 
with  the  New  Haven  A  Hartford  Railway  Sys- 
tem. ADundance  of  cheap  labor  of  all  kinds. 
WILL  BEAR  THE  STRICTEST  INVESTIGA- 
TION.   Immediate  possession  and  terms  to  suit. 

NICHOLSON  &  CO., 

FACTORY  BROKERS.  SOLE  AGENTS, 

150  BROADWAY.  NEW  YORK. 


KE8TER 

SELF  FLUXINQ  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-tABOR-TIHE— HONEY. 

FLUX- 


♦      t_L.l    '  J   J    -'     'J     )    ,ljj 

ACTUAL     sue 


Send  for  Free  Samples. 

L.  F.  Mahler  Co..  R.  lOOS  Chemical  Bid?.. 

St.  Louis,  Mo.,  Oen.  Western  Agent. 

KESTER    ELECTRIC    M'F'O    CO., 

46  N.  UNION    STREET,        CHICAGO,   ILL 


FOR  SALE 

1  Stanley  generator,  two-phase,  16,00n  alter- 
nations. 1.000-2,000  volts,  40  K.  W.,  1333 
R.  P.  M.  and  exciter. 

1  Stanlev  generator,  two-phase.  16.000  alterna- 
tions, 1.000-2,000  volts,  60  K.  W.,  1.000 
R.  P.  M.  with  exciter. 

Complete  marble  swltcbboard  with  new  in- 
struments for  above. 

1  Westlnghouse   generator.  76  K.   W.,  slngle- 

phase,  1,100  volts,  7,200  alternations,  ex- 
citer, switchboard,  new  Instruments  com- 
plete, 750  R.  P.  M. 

2  New  belts. 

1  Russell  13x20  4-valve  engine,  200  R.  P.  M. 

1  Ball  9HxlO  engine,  350  R.  P.  M. 

1  Boilers.  16x54  inch,  42  4-inch  tubes,  allowed 

110    lbs.    pressure,  complete  with  50-foot 

stack, 
1  Hoppes  heater.    All  steam  pipe,  valves,  etc. 

All  in  good  condition.  Can  be  seen  running 
until  December  15th.  We  are  abandoning  this 
plant  on  account  of  removal,  and  will  sell  all  or 
in  part.    For  further  information,  address 

TIBBE  ELECTRIC  CO.,    Washington,  Mo.,  or 

RUEBEL-SCHWEDTMANN-WELLS,  St.Louls. 


J.  J.  EGAN'3  "ACME"  COMMUTATOR   COfflfOUND 

abeolulely  DreventB  Mparklnp  or  cutting.    One  stick  of 
'■Acme"  Is  equal  to  one  gallon  of  oil  for  lubricating 
commutators.    Free  Sample.    AGENTS  WANTED. 
60c  oer  Stick.        J5.00  per  doz. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  Qeneral  Electric  3-pbase. 

1-120      •'  '• 

1-75        *•       Westlns^faouse  2-pbase, 

250-VOLT  GENERATORS. 

1-250  K.  W.  Western  Electric  M.  P. 
1-200     ••       Eddy  M.  P. 

125-VOLT  GENERATORS. 

1-12S  K.  W.  Western  Electric  M.  P. 
Immediate  shipment. 

regory: 

ELECTRIC  coT 

M-eZ  5.CLINTON  5T.  CHICAGO 


INDUSTRIES 


ARE 


B  O  I  1-  E  RS. 

One  42-ln.  x  15  ft.  Q-in..  250  H.  P.  Wonhington  Water  Tube. 
One  60-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  o4-in,  x  16  ft.,  Devlne  Tubular  Boiler. 

ENOINES. 

One  600  H.  P.,  21  x  36  x  30,  Williams  Tandem  Horizontal  Compound,  140  R.  P.  M. 
Two  600  H.  P.,  20  X  30  X  24,  Porter-Allen  Tandem  Compound.  200  R.  P.  M. 
One  260  H.  P.,  12x24x  18  \Yllliams  Tandem  CompouEd.  250 E.  P.  M. 
Two  100  H.  P.,  13  X  12,  Dick  A  Church,  High  Speed  Aulomatic. 

PARTIAL    LIST   ONLY. 

Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


OFFERED 
LOCATIONS! 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Gondltlons, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  Information  and  descriptive  p&mpblet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


WANTED 

ELECTRIC    LIGHT    PLANTS 
ELECTRIC   STREET  CAR    LINES 


They  are  wanted  by  some  good  towns  in  Illinois, 
Missouri,  Kansas  and  Nebraska. 
If  you  really  "mean  business,"  you  can  get   par- 
ticulars by  writing 


Builington 
Route 


W.  H.  MANSS, 

Industrial  Commissioner, 
209  Adams  Street  -  -  CHICAQO 


.ISMEO    16  YEARS.  SOLD    BT 


ELECTRICAL  BOOKS. 

ELECTRICIAN  PUBLISHING  COMPANY, 
BKlte  SLO  llaranette,  CHIGAeo, 


U.S. METAL   POyStl 


>0LISME5  ALL  METALS.   B.«mc 


I   I     GEO.W.MofFMAN 

ZSS.E.WasMiNGTON  St,  iMDmNam 


-OFnCE  OF : 

Town   Clerk 


A.  R.  KAUFMAN,    Clkbk 


r.  VAH  MOtfc    .TTT. 


Summilville  Ind.- 


„ Vlfnr.^.?     .on? 


lUi^ 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinas 

Correspondence    Solicited. 


OPEN    DAY   AND    NICHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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[ARNOLD  ELECTRIC 
POWER  STATION  Co. 

Engineers,  Constructors  for  Complete 
Electric  Plants.    Results  Guaranteed. 


I    W.   E   BAKBB.  H.   B.   BISHOP. 

BAKER,  W.  E.  &  CO. 

ENGINEERS. 
ELECTRIC  EAILWATS. 
I  27  WlUlam  St.. 


NEW  YORK. , 


ENGINEERS 

Eepresented  in  tbis    "Directory"   are 
enabled  to  come  in  touch  with   many  i 
prospective  customers  who  cannot   be 
reached  throu5:h  any  other  source. 


(Incorporated) 

ENGINEERS 

Design,  ConBtruct  and  Operate  Railway,  Llffht, 

Power  and  HydrauUo  Plants. 

BxamlnatlouB  and  Reports. 

New  York  Life  Building,      -     CHIOAOO,  ILL. 


ByLLESBY,    H.  M.  &  Co.    I     i  HORNADAY,  J.  P.  &   Co 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


H  J,  Mlnhlnnlck. 
Geo.  andOen'lSup't. 

General  Engineering 

Cr\       Tmt?  Consulting  and 

U.,    J.  nr*    ContractlngEnglneerg. 

Telephones.ElectricLlght.PowerTranBmiBSion 
Suite  1112, 136  ADAMS  ST.,  CHIOA  GO. 
Long  Distance  Telephou  e  Central  i78. 


A  WEEKLY 
REPRESENTATION 

in  thia  "Directory"  enables  engi- 
neers to  keep  before  all  possible 
customers. 


J.  H.  HALLBERG 

Consulting  Engineer 

Elwtrlc  Light,  Power  nnd  Railway  Plants 
I  SiiggesttoiiH  to  secure  Economy,  Speciflcatioas,   I 
I  Examluatious  and  Reports  I 

1  i5  Broadway.  NEW  YORK 

Loas  Distance  Teleplione  15T8  Droad 


i£^S^gMi^g5^^iS^^SSS 


SUiTE  II08   TRACTION   BUILDING 

CINCINNATI,  O. 

WATERWORKS,    ELECTBIC  RAILWAY,    LIGHT, 

TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


[Robert  W.  Hunt&  Co. 

ENGINEERS 

1121  The  Rookery,  66  Broadwaj 

Chicago.  New  York. 

Monongahela  Bank  Bldg.,  Pittsburg. 

Norfolk  House,  Cannon  St.,  London. 


KEMP,  R.   W. 

Consulting  and  Contraciing  Telephone   E| 
Engineer.  ^^ 

Plane  and  dpeciflcatton  for  complete  plants. 
Old  plants  overhauled  ana  placed  on  paying 
basis.      Territory-,    Kanaae,    UKlahuma    and 
inoian  Territory. 
Wellington,       _        _        -        Kaxsas. 


RUEBEL  ■  SCHWEDTMANN- 
WELLS. 

CONSULTING.  MECHANICAL  and 
ELECTRICAL  ENGINEERS, 

Suite  801  Chemical  Building, 
ST.  L0D18,  D.  8.  A. 


I  Long  Distance  Fhone  Central  2U8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTEACTOR. 
BphcIALTies— Central  StatlonHeatlngPlant*, 
I  Water  Worka  Steam  Plants,  Electric  Light, 
I  .Oas  aad  Street  Railway  Plants. 
fxaao^i  Marqukttk  Building,   CHICAGO. 


TRY   IT. 

Keep  your  name  and  address  in 
tliis  directory  where  it  will  be 
seen  by  possible  clients. 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

iBoi-iSoC-iSoS-iSio-iSia  Fisher  Baildin^' 

CHICAGO. 


STANTON,   LE  ROY  W. 

Consuhing  Telephone  Engineer 

Plaos,  Specifications  and  Supervision  of 

Installation  of  Complete  Telephone  Plants 

Special  Reports  on  Teleplione 

Propertie.s  and  Apparatus 

411  Electrical  Bldg.,     Cleveland,  Ohio 


Telephone  Kaln  8123. 

WILMERDING,  C.  H. 

CONSULTING  ENGINEER 
1100  Old  Colony  Bldg.,  CHICAGO. 


DUGALD  C.  JACKSON,  C.  C. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN  INSTITUTE  SP   ELECTRICA!.   ENGINEERS 

AMERICAN   SOCIETY    OF    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETY  OF  CIVIL   ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,    WIS. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

immediate  Returns- 


STREET  RAILWAY 
CONVENTION. 

The  WESTERN  ELECTRICIAN  of  October  22nd  will 
contain  the  remainder  of  the  report  of  the  American  Street 
Railway  Association  meeting  held  in  St.  Louis  this  week. 
An  attractive  advertising  announcement  in  this  number 
would  undoubtedly  prove  beneficial  to  those  wishing  to 
increase  their  business  with  the  street  railways  of  the  world. 
=^Sen.d  irv  your  copy  TO-PAY 

WESTERN  ELECTRICIAN. 


510  Ma>,rq\iette  Buildirvg. 


CHICAGO 


14 


WESTERN    ELECTRICIAN 


October  15,   1904 


BOILER  WATERS  CORRECTED 

and   prevent  scale 


to  remove  and   prevent  scale  and   to  stop  corrosion.     DEARBORN  TREATMENT  does  the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


CHEIVIIOAI-    \A/^ORK 


27-34  RIALTO  BUILDING.  CHICAGO,  ILL. 


0<SJKW», 


Telephone:  Harrison  3930  and  3631. 


Dixon's 

Traction 

Belt  Dressing 


Has  a  27  Years'  Record 

in  restoring  and  preserving  the 

clinging  power  of  leather  belts. 

Descriptive  booklet  1 25Eand  sample  upon  request. 


.IliSKPH    IMXuX    LkUCll:l,K   CO.,  Jl'.KSKV   Cll  V,  X.  J, 


REG.IRAOE  MARKS 

The  Phosphor  Bronze  Smelting  Co.  Iimited, 

2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

1NG0TS,CASTINGS,WIRE,RODS,SHEETS,etc. 

jf  Acvb/u^-O'i^iV-" 

—  DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGINAL  AND  Sole:  Makers  IN  THE  U.S. 

ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  GAS  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-AmerlcQD  Exposition. 

It  will  produce  as  good  a  com- 
mercial  light  as  tbat  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  W 

MARINETTE 
<      GAS  ENGINE  CO., 

CHICAQO  HBIQHTS,  ILL. 

AGENCIES : 
Keystone  Engineering  Co.,  Farmer's  Bank  Bldg.,  Pittsburg,  Pa, 

Strong,  Carlisle  &  Hammond  Co.,  61-67  Pranlstort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co.,  149  Broadway,  N.  Y. 

C.  H.  Seidenglanz.,  52  When  Bldg.,  Indianapolis,  Ind. 


Gas  and 

Gasoline 
Engines 


arc   backed    by    a   broad  guar- 
antee   that    absolutely   protects 
the  purchaser  against  faults  or 
breakage    due   to  construction  or  material 
used.    Its  liberal  terms  are  made  possible 
by  the  experience  of  years  which  have  es- 
tabHshed  the  success  iif  the  Olds'  patents. 

STATIONARY  ENGINES        -  .        2  to  100  H.  P. 

POR-T ABLE  ENGINES    .  .  .    8  to     18  H.  P. 

Our  new  Illustrated  catalog  will  be  sent  on  request 

OLDS  GASOLINE  ENGINE  WOR.KS. 

252  R.iver   Street.,  -  •  Lansing,  Mich, 


JEFFREY 


Elevating.   Conveying.    Power   TrdnsmissJon,   Screening,    Crushing    Dredging. 
Rock  and    Coal    Drilling.    Coal    Cutting,    Hauling    and    Washing    Machinery. 

OUR  CATALOliUES  ARE  TOURS  FOR  THE  ASKING. 

TheJEFFREY  M  ANUFACTURI  NG  CO.,  Columbus,  O.,  U.S.  A, 


/'FIBRE-GRAPHITE 
COMMUTATOR  k 
BRUSH       il 


.  "itVT-\.\lS.WtkT\HC      \/ 


There's  No  Friction 

with  ihe  Flbre-Graphlte  Commatatoi  BniBb. 
Being  90  percent,  pure  graphite, It  imurea  Jow 
reslBlancCf  no  sparking  under  a  varying  load,  and 
longer  wear.  TLere  xa  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  ecoc 
Qomic  brush  on  the  marlcet.     Send  for  price  Uat. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5l9SWakerieldSI.,Geriiiantown.  PHILADELPHIA. 


J 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
ivi.    e.    AiJSTiiM   &  00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 


WORKt:  layonne,  N.J. 


114-116  1.IBEKTV  STREET,  H.  Y. 


—•■•»•—••—••••■»••»« 


S  ARE  YOU  LOOKING  FORTROUBLE? 

•  IF  SO,  GET  A  COPY  OF 

I  TELEPHONETROUBLES 

^      ,„.. 

I 

I 

! 


I 


A'ND  HOW  TO  FIND  THEM 

— IN^ 

BOTH    MAGNETO  AND  COMIMON  BATTERY 

SYSTEIVIS. 

9th  Edition  Just  Out.      Price,  Z5c. 

Electrician  Pulillsliing  Co., 

510  Jtfarqnette  BoildiAff, 
CHTCAeO. 


^'MANROSS'\ 

HAIR  SPRINGS 


BOOKS. 


BUY  YOUK  BOOKS  FROM  THE 

ELECTRICIAN  PUBLISHING  COMPANY. 

BIO  Marguette  Bldg.,  CHICAGO. 


THETELEPHOMHAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  $1.00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  liulldlng,  Chicago. 


SAMSON  TURBINE 

We  construct  the  gates  on  the  SAMSON  so  that 
all  movable  parts  will  have  a  ma.ximum  wearing 
surface.  As  we  use  only  the  best  material  in 
their  construction,  we  are  assured  that  the  life  of 
the  gate  will  be  prolonged  and  there  will  be  no 
trouble'  fi'om  leakage. 

THE   JAMES    LEFFEL  &  CO., 


SPRINGFIELD,  OHIO,  U.  S.  A. 
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Panel  Boards 


New  illustrated 
Bulletin  2ow  on 
Panels,  Boxes  and 
Covers  will  be 
mailed  on  request. 

The  F.  Bissell  Company 

TOLEDO,  0. 


BRYAN-MARSH  INCANDESCENT 
LAMPS,  JANDUS  ARC  LAMPS, 
NORTHERN  MOTORS,  CHAPMAN 
VOLTAGE  REGULATORS,  EVERY- 
THING ELECTRICAL. 


Small  Units 


in  Electric  Generating  Sets. 

Write  for  o\jr  estim&tes  B.nd  prices. 


Ma.i\uf&-ot\jrers  of 

GerveraLtors  atnd  Motors 
Electrical  Engineers 
AMPERE,  N.  J. 

Branch  Offices  In  Sixteen  Prlnclp&I  Cities 


Ws^rrenL 


Alternator 


Designed  and  made  to 

Earn  Money  with 

not  to 

Spend  Money  on 

WE   GUARANTEE 
WHAT   WE    SELL 

a..nd 

SELL  WHAT  WE 
GUAR.ANTEE 

1|iiEH|^™ic5fc.S 

Sb.nduiky,  O. 


Allerv- Bradley  Electric  Crarve  Cor^trollers 


-P  a  t  e  n  t  e  d"* 


manufactured    by    AMERICAN  ELECTRIC  FUSE  CO.,  Chicago 


A  New  Controller.    Positively  No  Sparking.    No  Repairs,     Guaranteed  for  One  Year. 
Three  Months'  Free  Trial.     Perfect  Control. 


Front  View— before  starting 


Front  View— all  resistance  ont 


OUR  GUARANTEE:     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  hereby  guarantees  to that  it  will  at  any 

time  within  three  months  from  this  date  upon  demand  repay  to  said the  sum  of 

Dollars,  being  the  full  purchase  price  paid  (or  agreed  to  be  paid)  by  said to  the 

American  Electric  Fuse  Company  for  one horsepower  AUen-Bradley  Crane  Controller,  num- 
ber   upon  delirery  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  In  good 

condition,  ordinary  wear  and  tear  from  use  excepted,  at  the  office  of  the  American  Electric  Fuse  Company,  Chicago,  Illi- 
nolB,  together  with  a  written  statement  that  said  controller  has  proved  unsatisfactory  to  said 

FURTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  It  will  at  any  time  within  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  ordinary 

useof  said  controller,  provided  that  it  is  a  condition  of  this  guarantee  that  -said 

hereby  agrees  to  use  ordinary  care  In  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persons,  familiar  with  the  use  of  crane  controllers,  and  further  that  laid  controller  will  not  be  wilfully  or 
maliciously  injured  while  In  the  poisesslon  of  said 


"SURVIVAL    OF    THE    FITTEST 


JJ 


THIS  18  THE  FUSE 

ADAPTED  BY 

INTERBOROUCH  RAPID 
TRANSIT  CO. 
OF   NEW   YORK. 


FOR  ENTIRE  FUSE 

EQUIPMENT  OF  THE 

MANHATTAN  ELEVATED 

AND 

SUBWAY  DIVISIONS. 


After  competitive  tests  in  whicli  the  "D  &  W"  was  THE    ONLY   FUSE 
capable  of  fulfilling  all  of  the   conditions  imposed  upon  it. 

D.  $c  w.  FUSE  COMPANY,  providence,  r.  i.  '■ ''^'■:^::'::::::zr''''""'- 


BOSTON.  Pettlngell-Andrews  Co. 
CHICAGO.  Oemral  Electric  Co. 
CISCINXATI,  Styidard  Electric  Co. 


NEW  YORK,  Western  Electric  Co. 
PITTSIiURG.  Western  Electrlo  Co. 
DENVER,  Western  Electric  Co. 


AGENCIES: 

SAN  PRAKCISCO,  California  Electrical 

Worlts. 
KANSAS  CITY,  Western  Electric  Co. 


PHILADELPHIA,  Western  Electric  Co. 
ST  PAUL.  American  Electric  Co. 
ST.  LODIS.  Western  Electric  Co. 
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ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLETHAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT   SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  tbe  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00,   Address 

ELECTRICIAN  PUB.  CO., 

CHICAGO 


CORDS  AND  GABLES 


We  manufacture  Cords  of  all  descriptions 
used  in  conjunction  with  Telephone  and 
Switchboard  work,  also  Cables  for 
Switchboard     and    Interior     Purposes. 

Write  us  for  Prices 

RUNZEL-LENZ  ELECTRIC  MFG.  CO. 

97-101  S.  CLINTON  STREET  CHICAGO 


mo   Marquette  BIdg., 


127  rULTOm  STREET 


OHICABO 


For  Signs,    Letters,    Flashers,   Dimmers,  Timeswitches, 
Lamps,   Rubberrings  and  anything  pertaining  to  Signs, 

WRITE  TO 

HALLER  MACHINE  COMPANY 

Designers  and  Manufacturers,  of  Sheetmetal,  Electric  and  Machinery  Specialties 


"Tbe  King's  Higbway.' 


TO    THE 


GATEWAYS  OF  COMMERCE 


THROUGH  THE 


CENTERS  OE  POPULATION, 


adding  greatly  to  the  interest  of  your 
journey,  without  increasing  its  ex- 
pense beyond  what  you  would  expect 
to  pay  {t)r  the  "best,"  wl'iich  you  se- 
cure if  you  travel  by  the 


NEV   YORK    CENTRAL    LINES. 


A  Copy  of  "Four-Track  SerleB"  No.  13.  "Urban 
Population  In  1900,"  will  be  sent  free,  on  receipt  of 
a  two-cent  stamp  by  fleorge  H.  Daniels,  General 
PuBsenger  Agent,  New  York  Cpntral  &  Hudson  River 

B.  R  ,  Giantl  Central  Station.  New  York. 


"Practical  and  to  the  Point" 

IS  ALL  THAT  >'EED  BE  SAID  OF 

THETELEPHONE  HAND-BOOK 

By  Hbebert  Laws  Webb. 

160    Pages,    133    llluBtrations, 
Clotli,    Price    $1.00. 

The  book  for  those  interested  in  telephony. 

ELECTRICIAN   PUBLISHING   CO., 

SIO  Marquette  BIdg., 
CHICAGO. 


IBITUMINIZED  FIBER 
coNDurr 

FOR  UNDERGROUND  CONSTRUCTION 


Combines  the  good  features  of  other  conduits. 
Eliminates  the  bad  features  existing  in  many  kinds. 
Has  valuable  features  not  found  in  any  other  ducts. 

Made  in  7-foot  lengths  with  male  and  female  joints,  making 
construction  very  rapid  and  simple, with  consequent  low  cost. 

Alignment  is  perfect  and  permanent  without  tedious  care 
and  skill  required  in  laying  of  butt-joint  conduits. 

Users  are  astonished  by  the  ease  and  rapidity  with  which 
cables  can  be  drawn  in,  and  this  without  the  slightest 
scratching  or  injury  to  the  lead  covering  thereof. 

Made  in  sizes  from  l-inch  to  lo-inch  diameter. 

Bends  of  any  radius  and  any  angle. 

Write  us  for  further  information  and  prices,  stating  sizes 
and  quantities  required. 


American  Conduit  Com 

Main  Offices:  100S-6  IVIanhattan  Building,  Chicago 

other  Offlcea: 
170  Broadway,  Ne  w  York.  336  Macy  St.,  loa  Angeles 


We  iatroduced  succcsiful  4-patty  lines 

LEIGH  SELECTIVE  SYSTEM 

Write  for  our  booklet—"  Selective  W." 


CENTRAL 
ENERGY 

MAGNETO 


Impedance  Coll  for  Selectlves.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


INTERNATIONAl 

Mechanical  Self-=Restoring 
Drop  Switchboard. 

A  PERFECT  APPARATUS. 

Hade  In  aay  daslred  capacity. 
Sample  parts  and  quotations  on  requett, 

INTERNATIONAL 
TELEPHONE  MANUFACTURING  CO. 

CHICAGO,  U.  S.  A. 
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Standard  three-bar  generator,  same  as  used  in  our  series  telephones. 
We  have  manufactured  generators  since  we  first  started  in  busi- 
ness. What  this  experience  means  to  you  enables  us  to  sell  the  best 
generator  made  at  a  price  slightly  above  the  ordinary.  The  differ- 
ence is  caused  by  the  better  grade  of  material  used  and  the  superior 
workmanship. 

You   ray   nothing  for  our  experience.    Our   Bulletin 
Ko.  11-E  explains  fully  this  apparatus.    Mailed  free. 

Stromberg-Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN    OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


s^ 


-rrmfJ 


NUMBER?— REGISTER.     (That's  all  the  operator  says!) 

TAKES  STATEMENT  OVER  THE  WIRE.  ''Ul^lr.. 

Measured  Service  Company,  153  to  159  S.  Jefferson  St.,  Chicago. 


, "JUST  AS  GOOD  AS 
I  KELLOGG  APPARATUS" 


cannot  be  bought  outside  our  factories 
for  the  same  price  we  ask — for  a  higher 
price  or  for  a  lower  price. 

Our  customers  never  think  Kellogg 
prices  high. 

We  are  quoting  attractive  magneto 
prices.  Write  us  for  quotations  on 
everything  in  the  magneto  line. 

Send  for  our  new  bulletins  Nos.  8  to  J  3. 

Do  not  miss  visiting  the  Kellogg  ex- 
hibit at  the  St.  Louis  Exposition,  Elec- 
tricity Building. 

Kellogg  Switchboard  &  Supply  Co., 

GREEN  AND  CONGRESS  STREETS,  CHICAGO 

Electric  Building.  Cleveland  Keystone  Telephone  Building,  Philadelphia 


TELEPHONE 
PRINCIPLES  AND   PRACTICE 

A  NEW  BOOK  IN  TELEPHONY 

By 
CEORCE  WALKER  WILDER,  PH.  D. 

Professor  in  Telephony  In  the  Armour 
Institute  of  Technology 

Complete    and    up-to-date,    written    by    a    practical    man.        All    about    modern 
telephone  apparatus,  their  principles  and  use  : 

I.  Fundamental  Ideats 

II.  Telephone  Apparatus 

III.  Systems  of   Communication 

IV.  Construction   and   Equipment 

IN  32  CHAPTERS,  460  PAGES,  376  ILLUSTRATIONS.  PRICE  S2.00  POSTPAID. 


Send  Postal  Money  Order  to 


THE  CANTWELL  PRESS 


Madison,  Wis. 


100 

95 

4 

i 


SUBSCRIBERS  of  the  Citizens'  Telephone  Company  of  Grand  Rapids,  Michigan,  were 
selected  at  random  by  a  disinterested  party  and  asked  how  they  liked  that  company's 
Automatic  Telephone  Service  in  comparison  with  the  manual  service,  which  it  replaced. 

OF  THEM  said  it  was  so  perfect  that  there  could  be  no  comparison,  they 
greatly   preferred    it; 

OF  THEM    said    they  "didn't   care    which    they   had;" 
OF   THEM    preferred    the   manual    service. 


The  above  percentages  indicate  the  attitude  of  6,000  subscribers  to  Automatic  Telephone  Service 
in  Grand  Rapids. 

MR.  TELEPHONE  MANAGER,  if  you  are  trying  to  satisfy  the  public  and  give  your  patrons 
the  sort  of  service  they  appreciate  most  you  will  take  the  hint  that  this  conveys  and  give  them 
Automatic  Service. 

AUTOMATIC  ELECTRIC  CC'^Hri^rS'"!':!;! 
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PRODUCERS^ 

AND 

WHOLESALERS 
OF  WHITE  CEDARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES   ON    SMALL    POLES. 
Write fora  copy  of  ourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.WDRC 


f  KOSS  MICH, 
L'ANSE  •• 
MUNISING     •' 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     " 


SUITE    IZ06  TRIBUNE  BLOG.  CHICAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Largi  Stock  Constantly  on  Hand 


Poles 


MICHIGAN 


BRACKETS— X 

ARMS— PINS 

little  things  it  is  true,  but  they  cut  a 

big  figure  in 

line  construction. 

OVR.    MOTTO    IS: 

Prompt  Shipment       Quality 

Satisfaction 

Right  Price 

COLUMBIA  MFG.  CO. 

ANTIGO,  WIS. 

i:CEDARP0lES|7-r    ^   ,     ,r^ 

All  Lengths  a- sizes     |  IdahO  LcdSit  rolCS 


WESTERN 


POLES 


W.  C.  STERLING  ft  SON, 


MONROE,   MICH. 

Eleven  Pole  Tarda  In  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


TO  WORLD'S    FAIR   VISITORS 

Certain  other  Chicago-St.  Louis  lines  have  advertised  freely  In  Chicago  and  elsewhere 
that  they  land  their  passengers  at  the  World's  Fair  Grounds.  Up  to  a  short  time  ago  they 
were  using  the  Rock  Island  road  to  reach  the  Fair  Grounds.  A  recent  order  of  the  United 
States  Court  prohibits  the  Rock  Island  from  handling  the  trains  of  other  lines.  Tbe  Wabash 
1^,  therefore,  the  only  line  that  can  handle  World's  Fair  travel  between  Union  Station, 
I'age  Ave.  and  the  World's  Fair  Grounds.  The  Chicago-St.  Louis  lines  referred  to  have 
applied  for  permission  to  run  their  passengers  over  the  Wabash  tracks,  which  permission 
has  been  refused.  They  will  be  obliged  to  land  their  paisengers  at  Union  Station,  which  is 
over  Mve  miles  from  the  World's  Fair  Grounds. 

ALL    WABASH    TRAINS 

to  and  from  St.  Louis,  both  regular  and  special,  pass  and  stop  at  the  World's  Fair  main 
entrance,  where  the  Wabash  has  Its  own  magnificent  passenger  station,  with  every  facility 
for  rapid  handling  of  passengers  and  baggage. 

Hetween  Chicago  and  St.  Louis  the  Wabash  has 

FOUR    DAILY    TRAINS 

leaving  Chicago  at  8:45  a.  m.,  11:03  a.  m.,  9:17  p.  m.  and  11:30  p.  m.  The  11:03  a.  m. 
train  Is  the  Banner  Blue  Limited  "the  latest  and  only  finest  day  train  on  earth."  This  train 
makes  the  run  from  Chicago  to  St.  Louis  in  seven  hours,  reducing  the  usual  running  time 
by  one  hour. 

WORLD'S    FAIR    EXCURSION    RATES 
from  Chicago  are:   For  coach  tickets  (good  only  In  coaches  or  free  reclining  chair  cars), with 
return  limit  of  seven  days  from  date  of  sale,  J6.00.      These  tickets  are  on  sale  every 
day  except  l-'riday  and  Saturday. 

Ten-day  tickets,  good  in  coaches,  chair  cars  and  sleepere,  $8.00.  Sold  odIv  Oct.  12th, 
IGtb  and  17th. 

Sixty-day  tickets,  good  In  coaches,  chair  cars  or  sleepers,  510.00.    Sold  every  day. 

Further  information  promptly  furnished  upon  request. 

City  ticket  office,  !)7  Adams  St.,  Chicago,  111. 


C.  S.  CRANE,  G.  P.  A  T.  A..  St.  Louis,  Mo. 


F.  A.  PALMER.  A.  G.  P.  A.,  Chicago,  111. 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


POLES,  TIES,  POSTS. 


PRODUCERS, 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  inquiries  always. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Pftul  and  Mlnne* 
apoUs,  wher*  we  loAd  in  forty-elgbt  bonrt  from  the  time  we  have  your  order. 

1003  Lumber  ExchangOi 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


CENTRAL  STATION  HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full   line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


AMEiaiCAM  DISTRICT  STEAM  COMPANY 

Mention  Western   Electrician.  L  OCKPORT,  N.Y.  CmICAGOJlL. 
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c"r'a'd"e  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    -    St.  Marys,  Pa. 


YOUR   TIE   ORDER   '^  about  due,  or  is  it  POLES?     We  can 

ship  one  as  quick  as  the  other  and  it's 
"Maltby"  quality  every  time.     Specials  on  8-inch  top  poles  just  now. 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Miciiigan. 

Pittsburg  Agents,  Tipper  &  Patton,  509  Bessemer  Building. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


1Pa)^XaW^  (Mii^ftjoJ^  §>M\ywvftV  ftKjvj&w  €qC     ^judvwgjtW  <KMyV{WoW>X)Uuy.   SAe^xM^Wr^/^i^XcW. 


Locations    for   Industries 

Erie  Railroad 

Chicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  tlie  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
-.an  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street,  New  York 


W1fa«'«*M"<Wvvi|Ml||«a«ii««lf  ■!■  ill 


WIPIV 


CEDAR  POLES 

THE 

Vaieniine'Clsrk  Com 

234-   La   Sallo   Streot,  OHIGAOO 

YMRnSe 
Plnoannlng,  Mleh.     e     Brmmn  Bmy,  WIm.     s    Mmw  Lamlon,   IWS>« 


nAUE  MA^K 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H  Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES. 


PRICE,  26  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  tlierefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publishing  Co.. 


6 10  Marquette  Building, 
CHICAGO. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


?eoAR  poues 


ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

I2II-IE-I3  MARQUETTE  SLOG.  CHICAGO. 

EieMT    DISTRIBUTlNe     YARDS 


^r^^.^/-^..  ^i^MmMMm¥immmmm0M&sm<m0skf!^..!^.^.. 


STUDENTS^ 

Will   find   that   the  Western 
Elxctbician    can    help    them 
wonderfully   in   the   study    oi 
electricity.     Subscribe  now. 
I3.00  per  year,  in  advance, 

Electrician  Publishing  Co., 


«jjtt*IIO  Manwti.  BM... 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chali:' 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Kow  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Dulutn,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 
JAS.C.POND,Gen'!Pass.Agt.,Milwaukee,WI$. 


The  Electrician  Publishing  Cc,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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Westinghouse 

A.  C.  Series  Arc  Lighting:  System 


:  1 1, 1 1 1 1 1 


Gives  maximum  light  for  amount  of  energy  used* 
Maintenance  and  operating  costs   exceptionally  low. 

Circular  1084  gives  full  particulars,  write  for  it 

Westinghouse  EFectric  &  Mfg.  Co. 

Pittsburg,  Pa. 

Address  our  nearest  District  Office 

New  York,  Atlanta,  Dallas,  Baltimore,  Boston,  Buffalo,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Los  Angeles,  Minneapolis,  New  Orleans,  Philadelphia,  Pittsburg,  St.  Loulj, 

Salt  Lake  City,  San  Francisco,  Syracuse,  Seattle,  Denver,  Mountain  Electric  Co. 
Canada:    Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario.      Mexico:    Q.  &  O.  &  Braniff  Co..  City  of  Mexico. 


The  Mershon  Compensator 

Especiall)'  recommended  for  use  on  circuits 
supplying  power  to  motors  where  it  is  de- 
sired to  regulate  from  the  central  station  the 
voltage  at  the  point  of  load. 

For  particulars  address 

Westinghouse  Electric  &  Mfg.  Co. 

Sales  Offices  In  all  Large  Cities.  PittSbUrg,    Pa. 

For  Canada:  Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ontario. 
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Type  A  IrvsursLnce 


The  superior  insulation 
of  Type  A  transformers 
is  merely  a  matter  of 
insurance. 

Every  Type  A  user  is 
the  holder  of  an  insur= 
ance  policy  that  costs 
nothing  and  is  as  good 
as  a  gold  bond. 


'                                                                          1 

STEVENS'          1 
MECHANICAL  CATECHISM  I 

Good  Advice 

No.  12 

A  station  manager  is  penny  wise  and 
pound  foolish  who, uses  every  precau- 
tion to  prevent  the  theft  of  materia! 
from  his  plant,  but  allows  meters  on 
his  lines  that  are   robbing  him  blind, 
on  account  of  their  not  registering  all 
the  energy  passing  through  them.     If 
he    installs     Duncan    Direct    Current 
Wattmeters  on    his  circuits,  then  his 
losses  are  at  an  end   with   peace  and 
profit  as  his  reward. 

PRACTICAL  KNOWLEDGE 

SUtloniry  uid  nirlne  Baglneera,  Firemen,  Electrlclu*.  natormen,  Ice 
Machine  Men  anil  Mecbanlu  In  Qeneral. 

',     New  and  Original.    All  Modern  Machinery  fully  described  and  explained.    Technical      !  ', 
Folnti  made  Clear  hy  Word  and  Drawing.    QmiHona  and  Aniwers                      4 
for  civil  Service  Examinations,  etc. 

1                                                                                                                                                 '  ' 

SUBJECTS  TREATED:                         | 

WATER,  STEAM,  COMBUSTION,  SMOKE  PREVENTION,  BOILERS,  BOILER       2 
,       COK8TBUCTION,    TESTING    AND    MANAGEMENT.    SAFETY    VALVES,    IN-       $ 
.       JEOTORS,   PDMPS    AND    GOVERNORS,    STEAM    QADGBS,    LUBRICATORS,       « 

•  ENGINES.  COMMON   SLIDE  VALVE,   TANDEM   COMPOUND.    CROSS   COM-      ♦ 

•  POUND.    RECEIVER    ENGINES,    HOT    AIR    AND    COMPRESSED    AIR    EN-       J 
'       GINBS,    TRACTION    ENGINES,    ELECTRIC    ENGINES,     AUTOMATIC    AND        ,  ; 
'.      CORLISS    ENGINES,     CONDENSERS,    JET    AND     SURFACE,     ECCENTRIC,       X 
.      BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAII/,        A 

•  INDICATOR,  REFRIGERATION,   ABSORPTION  AND     COMPRESSION  METH- 

'       ODS,    BRINE    AND     DIRECT    EXPANSION     SYSTEMS,     PUMPS,     VALVES,        * 
'      TESTS,  TABLES,  AMMONIA,  AMMONIA  FITTINGS,  LIQUID  AIR,  MACHINE       | 
,8H0P  PRACTICE.    STANDARD    NUMBERS  AND    RULES,    PULLEY    SPEED        X 
.    'calculation,    square    ROOT,    LEVERAGE,    ELECTRICITY,    DYNAMOS,        & 
>      ACCUMULATOR,  RHEOSTAT.  TRANSFORMER.  VARIETIES  OF  DYNAMOS,        * 

•  PARALLEL    AND     SERIES    WIRING.     THREE-WIRE     SYSTEM.     MANAGE-       f 
■      MENT  AND  CARE  OF  ELECTRIC   PLANT.   REPAIRS.   ELECTRICAL  MEA8-       f 

CREMENTS.  MOTORS.    STATIONARY,   TROLLEY    AND   THIRD    BAIL    SYS-       X 
,       TEMS,    CONTROLLER.     ELECTRIC    LOOOMOTIVE,     ELECTRIC    HEATING        i 
.       AND    COOKING.     HOUSE     WIRING,     DIFFERENTIAL    GEAR,     FRICTION        i, 
<      CLUTCH.  COMPOUND   CYLINDERS,    REVERSING   GEAR,   THE   STACKER.       * 
;       ALSO.  THE  ELEMENTS  OF  ALGEBRA  MADE  BAST.                                                      ;  [ 

336  Pares.    340  Illustrations. 

Good  Advice  No.  13  Next  Weeic 

Send  for  Bulletin  and  Prices 

DUNCAN  ELECTRIC  MFG.  GO. 

LAFAYETTE,  IND. 

f^RICE,  $1.00.     Sent  anywhere  prepaid  on  receipt  el  price. 

Electrician  PuBUSHiNe  Company, 

510  Hirquttlc  BIdg.,  Ckieigt.                          | 
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Srair  • 


Mark 


Sl^ia  ©rabp-liark  guarantppa  quality. 

Slip  fart  IHfg.  (Co..  ^artforh,  (Horn. 

Nrm  fork  Soatmt  (Elfinign  iHornnlo,  ®nt 


KARTAVERT. 

HARD  AKD  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBINO. 

For  Electrical  »n4  Mechanical  PurpoBOs,  RaQwayDnit  Quardj*  Waabai 
and  packings.    Patent  Insulating  Cleati. 


UATXXrFACTXmZD  BT 


THE  MBTAVEIT  MAMUFmUHIlia  CO.  WilmilgtOl.  B 

VULCANIZED  FIBRE] 

Hlgluft  gnia  tot  electrical  intuUtion  kfld  micbinlcil  putpota,  la  ikutM, 
iubu,  todi  and  tpecUl  ibapa.     CaUloguet  and  umplct  oa  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 

WIRES  ^GABLES 

HIOH-CRADE.  RUBBER-COVERED,  WKATHCR-PROOP 

Magnet,  Ofpick,  Ansusoutob  Wibk. 

HAZARD  MANUFACTURING  CO., 

GiKXRAU-Qrncv  uoi  WobX8,      Nbw  Yo&k  Omoz.         CBzoi,ao  Oftick. 


W[ 


"N 


Plant  lit  the  Independent  Light  &  Power  Co..  Quincy,  III. 
Equipped  with  National  Revolving  Field  Alternators, 

Direct  and  Alternating  Current 

GENERATORS 


built  In  all  capacities 
for 

Central    Stations  and 
Railway  Power  Plants 


National  Electric  Company 

GE.SERAL  SALES    OFFICE  *  WORKS: 

Charleston,  W.  Va.:  Agnew  Blect.  Co. 


Philadelphia:  IS0<)  Land  Title  Bldg. 
Sew  York;  135  Broadway 
Chicago:  Old  Colony  Bids. 
Pittsburg:  Oellatly  &  Co. 


MiinrafLraa        Seattle  and         lKUboarne& 
/Vll  I  WaU  KCC         Sao  Francisco:  i  Clark  Co. 


iBIack  Diamond  File  Works  |{ 


Est.  1H«3. 


Inc.  189S. 


Twtlvt 
Me<ali 
Awardtd  at 
Inlernallonal 
Exposllloni 


Special 
Friz* 

Gold  Midal 
at  Atlanta, 
1895. 


J*: 

^  OUB  GOODS  AHE  OS   I^ALK  IX   EVBKY  LKADINe  BABDWABE  fW 
ifj  8TOBE  IX  THE  I'XITEU  STATES  AXD  CAXAJDA.  fjf 

I    G.  &  H.  BARNETT  COMPANY.  I 

^  PHILADELPHIA,    PA.  ^ 


Wllkesbarre,  Pa. 


50  Dey  St.       71  and  73  West  Ad»ms  St 


STURTEVANT 
MOTORS 


All  Types.  Sizes  and 
CaLpak.cities  to  Meet 
Any    Requirements 


B  .     F  .     S  T  U  R  T  E  V  A  N.T     C  O  . 

Boaton,  ^ Massachusetts 

G»r\eral  Oftlos  and  Work* :  Hyde  Pe-rk.  Mass. 

New  York  PhlladelphiaL  Chicago  London 


JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  off 
All  Kinds 


Bare 

Copiitr 

Wire 


MAIN  OFFICE  >NP  WORKS  TRENTON,  N.  J. 


A0EMCIE8    AN!    tRANCHEt  — — — — — — 

lit*  TMk  Chlcaia  Clevalind  tan  FrancliM  riilltdtlplils 


niF 


ASOIOU 
irllfl      Ari'.I""'!-'''.! 


iii^iy 


Vol.  Xin.     $3.00  Per  Anna,    s-ff-^-^"-  '-*"•  "^  ^'^'i^"""' 


PabllslilJig  Compaoy,  Otiioago. 


CHICAGO,  OCTOBER  22,  1904. 


Entered  atChiOHgo  PoatolDceas        .  .  I A    O  — „__    -    J%jfc«.u  Uft     1 1 

mail  matter  of  ttie  ti€coDdctft93.  lU   UEHTS  A  WVPff«  AU<    ifi 


JMDI     CV  INSULATED 

^llVIn    L-CiA.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

""p.^rnx'sbN""^       The  Simplex  Electrical  Co., 

Monadnock  Slock,  CHICAGO.        -  I  lO  State  Street,  &OSTON,  MASS. 


WESTERN  SCLUNG  *GtNT, 

H.    R.    HIXSON. 

1144  Monadnock  Slock,  CHICAGO 


National 

India 
Bnbber  C«.'g 

RUBBER  COVERED 
OFFIOK  AMD  FACTORY;  BRISTOL.  R.  i. 


;i.oM/> 


1889— Paris  IBxposltion, 
Medal  for  Bobber  Insulation. 

1893— World's  Fair, 
Medal  for  Babber  Insulation. 


TRADEMARK. 


TBE  STAJTBARD  FOB 

RUBBEB  INSUI/ATIOIf. 

Sole  Manufacturers  of 

'*•""■''■  Wires. 


fikonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  proof 
THE  OKONITE  CO.,  Ltd. 

M.n«ggr>.        253  Broadway,  New  York. 


Iniwd  L.  CandM, 
.  DarmM  Cheever, 


Geo.T.  Manson.Gen*!  Suit 
W.  H.  HodElns,  Secy. 


IMDIAHA  RUBBER  AND  INSULATED  WIRE  CO., 

UANIIPACTURERS  OP 

Paranita  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUIHARINE  AND  INSIDE  USE; 
TELEPHONE,  TELEORAPH  AND  FIRE  ALARM  CABLB6. 

Al  I W  Ires  are  tested  at  Factory.  JOKESBOBO,  IHIK 

\A/,    D.    F»AII>JT. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL, 
A  quick  drylns.  moUture-proofIng,  black  paint.  An  elastic  anti-rust  coat^ 
Id^.    a  jet  blade  flnlihing  paint,  efficient  and  not  expensive. 

Write  for  "Data  on  Iniulating  Materials." 


T.UC  M*.. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

B3'lARaAY°^°R'^Et.  "o'"  OHict  and  Factory.  TRENTON,  N.  fr 


STCRUNG    SPECIAL 


DO  YOU? 


BUY      LAMPS-OR'BUY  .  CANDLE     POVVCR 


16 


[THIS  LAMP) 
(AVERAGES) 


^2 


THE  STCkUNS  ELeCTRICAL  MANUFACTURING  CO. 

New  TORN.  N.  T.  WA.RKN.  O.  CMICAQO.  lt.L 


RtOUkAB      TVVa 


DIELECTRIC  MANUFACTURING  CO.. 


SAINT  LOUIS. 


jONT^exiBLE  corCZfe. 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  Vork,  Chicago,  San  Frandsco. 


THOUSANDS  IN  USE. 

Motors.  H  H.  p.  to  100  h.  p. 

Dynamos.  1  k.  w.  to  75  k.  w. 

Blibest  Quality.     Reiaooalila  PriM. 

THEHOBARTELECTRICHFG.CO. 

TSOy,  OHIO. 


♦*********»***»»********•» 


fi 


CTAD"  INCANDESCENT 
O  I  «n       LAMPS 


.k  IONS  LIFE 

'  t  GUARANTEED  CANDUPOWER, 

HIGHEST  EFFICIENCY. 

'  t     KADB    BT   THE    VOST    SKILLED    WOBEKEN, 

STANDARD  ELECTRICAL  MFG.  t 
COMPAIY,     :    Niles,  Ohio,  t 


^} 


J.J.COAN'S      Sf~\ 


1.  J.  EGAH'S  "ACHE"  COMMUTATOR  COMPOUND 

abBoluteir  DreveoCB  vparklng  orcuttiQgr.  One  stick  oC 
"Acme"  Is'equQl  to  one  gallon  of  oil  for  lubricating 
commutators.    Free  Sample.    AGENTS  WANTED. 

Mc  oer  Stick.       S5.00  per  doz.  ^f 

J.J.  Ecao  Sale  Mil.,  317  Austin  Ave.,  Tel.  Polk,  1779  Cblcsto 


SINGLE     AND     POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,         -        -         Elkhart,  Ind. 


"  SAFETY  "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IS/I.     B.    ACPS-rilM    &    oo., 

CHICAGO   REPRESENTATIVE. 

THB  SAFETY  IKSUIiATED  WIBE  &  CABLE  CO., 

WORKS:  layonne,  N.J.  114-116  LIBERTY  STREET,  IT.  f. 


THERMOPILES  l|:.%ilH. 

For  Electrolytic  analysis,  charging  storagre  'batteries, 
and ottierconstantcurrent requirements.    83  Each* 

WALSH'S    SOSS    &    CO., 
364  Washineton  Street.  Newark,  N.  J. 


(^♦^mfS'com^^ 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..     PHILADELPHIA 


WESTIIH  ElecMcal  In^ti<ainent  Co. 

^■■■^1^  Waverly  Park,  "'■"'*'•"    "    ' 

ItttofiSiaadud  Fortible  Dirsci  &ndi&|[ 


Weatan  BtanOard  Portable  DIreet 
BesidlsiC  nilU-voltmeter. 


Waverly  Park,  NEWARK,  N.  J. 

Voltmeters,  Uilliioltiitert,  Voltiinetart, 

Ammetin,    Milammeters, 

GroiMd  Oetectirt  ud  Circuit  Testers, 
Olminieters,  Portible  Salvanometeri. 

Our  Portable  Instminents  are  recogni^zed  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Labormtory  Standards  are  still  better. 

Our  SUt'on   Voltmeters  and  Ammeters  are 

unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  ol  energy. 

LONDON'  —  Elliott     Bros.,      Centurj      Works, 
Ijewlsham. 

BERLIN— European  Weston  Electrical  In- 
strument Co  ,  Bltterstra^se  No.  88. 

Paris,  France— E.  H.  Cadiot,  12  Rue  St.Georgea 

Hew  TorkOfllce— 74  Cortlandt  Street. 


\^  SATISFACTION    ASSURED  t 


Every  battery 
has  its  own 
guaranteem 

Lighting 
Batlerlea, 

AutomabllG 
Sparkmra, 


4- 

4^ 


Northwestern  Storage  Battery  Co., 

28B  Madison  St.,  ...  Chicago, 


4» 


Piompt  delivery  ^ 

made   un  rusit  or-  *f^ 

ders.  !^ 

We    work    night  i^ 

and  day,  ^ 

•^ 
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SWEPT  THE  FIELD! 

Three  Grand  Prizes 

Highest  Awards 

at 

World'*s  Fair,  St.  Louis 

One — for  5,000  horsepower  AUis-Chalmers  Engine 

One— for  5,000  horsepower  Bullock  Generator 

One — for  AUis-Chalmers  Mining  Exhibit  including  Breakers  and  Hoists 


The  ^  a^^T^B&^M^i  U-       i^MI  Bi  '^^^ 


Gold  Medal 

for 

Bullock  Multiple  Voltage  Balancing  Sets 

Silver  Medal 

for 

Bullock  Street  Railway  Apparatus. 

The    Engineering    Triumph    of    the    World's    Fair. 

AlliS-ChalmerS   Co.  Milwaukee,  Wis. 
The  Bullock  Electric  Mfg.  Co.  Cincinnati. 
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TheElectric  StoraceBatteryGo. 


MANUFACTURER     OF    THE 


PHILADELPHrA 


"Cbloribe  Hccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PnrCt    LISTS    AND    DtSCRIPTIVE    BULLETINS   FORWARDED    UPON    REQUtST. 


SALES     OFFICES  : 


PHCLADELFHIA, 

AUeghenj  Ave. 
and  19th  St. 


Kew  Yobk, 
100  Broadway, 


Boston. 
60  State  St. 


CUICAGO. 

j\Iarqueite  Bldg 


St.  Louis,  San  Fkakcisco,         Cleveland,  Canada,  Havana,  Cttba, 

Wainwrighi  Bldg.  Rialto  Bldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood.  Manager 

Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


J^^ 

^^^^^ 

SINGLE-PHASE,   SELF-STARTING 

Alternating  Current 
Motors 

For    any    place    where   a  constant  speed  motor  can  be  used.     Get 
our  prices  before  buying.     They  will  interest  you. 

1-^    m 

g 

W 

4 

CENTURY  ELECTRIC  CO. 

1007-9- 11    Locust  Street,         -        -        St.  Louis,  Mo. 

REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

t67  S.  CANAL  STREET.  CHICAGO. 


CONTINUOUS  RAIL  JOINT  GO.  OF  AM. 


General  Offices;    Century  Building 

NEWARK,  N.  J. 
OVER  20,000  MILES  IN   USE 

Highest  Award  at  Paris  Exposition,  1900,  Buffalo.  1901 


ElectricHeatingApparatus 

SEND  POR  ea-PAQE  CATALOGUE. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PUTINUM  SCRAP  PURCHASED. 


^R&OOIVII^ANY,  Inc. 

ARTISANS  IN  PLATINUM 

408-4 1 0-4 1 2-4 1 4  N.  J.  R.  R.  AVE.  -  NEWARK,  N>  J. 

New  York   Office:    120   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co . .  — 

Allis-Chalmers  Company 2 

American  Battery  Co 10 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 14 

Amer.  District  Steam  Co 17 

Amer.  Elec.  Fuse  Co 9 

Amer.  EL  Teleptione  Co 14 
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Arnold  Elec  Power  Station 

Co .' 13 

Audit  Co.  of  111. ,  The — 

Automatic  Electric  Co 15 
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Badt,  F.  B 13 

Bain,  For6e 11 
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Baker  A  Co.,  W.  E 13 
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Co — 

Bennett.L  \. 17 

Berthold  &,  Jennings  —  -  — 16 

Big  Four  Route — 

BisseUCc.The  F 7 

Bossert  Electric  ConstructiOD 


Co.. 

Brooks,  Hall  L 

Bryan-Marsli  Co 

.Bryan,  Wm.  H 

Buckeye  Electric  Co 

Bullock  Elec  Mfg.  Co.. 

Burlington  B.  E 

Butterfield,  J.  P 

ByUesby<fcCo.,H.  M... 


Cantwell  Press,  The — 

Central  Electric  Co 5 

OnL      Stat.     ImproTement 


Co.. 


.12 


Central  Tel.  A  El.  Co 15 

Century  Electric  Co 3 

Chicago  Die  &  Electric  Co....  11 

Ohicaso  Edison  Co 4, 13 

Chic.  Fuse  Wire  &  Mfg.  Co. .  - 13 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 10 

Clinton  Stamping  &  Elec  Oo.lo 
Columbia  Incand,  Lamp  Co..— 

Columbia  Mfg.  Co 17 
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pany of  America 3 
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Cutler-Hammer  Mfg.  Co 5 

Cutter  Elec.  &  Mfg.  Company  1 

D.  &  W.  Fuse  Company — 
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Dielectric  Manufacturing  Co.  1 
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Edison  Mfg.  Company — 

Edwards  &  Co 11 
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Electric  Appliance  Co 10 

Electric  Storage  Battery  Co  -  -  3 

Electrical  Appliance  Co — 
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ETieRy 16 

Evans,  Almirall  A  Co 13 


FariesMfg.  Co 

For    01^s«iifle<^ 


"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works,  Inc..  19 
Fostoria  Incand.  Lamp  Co... — 

Fowler,  John  H 17 

Fowler-Jacobs  Company 17 

Franklin  Elec  Mfg.  Co  10 
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General  Electric  Co , 9 
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Hart  Mfg.  Co 7 
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Indiana  Rub.  &  Ins.  W.  Co....  1 
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Insulating  Company — 


[nternational  Elec  Meter  Co   3 
International  TeL  Mfg.  Co.  .-14 

Jackson,  D.  C.  &  W.  B 13 

Jeffrey  Manufacturing  Co 18 

Jewell  Electrical  Inst.  Co....— 
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Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
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Kemp,  R.  W 13 

Kester  Elec.  Mfg.  Co U 

Klein  &  Sons,  Mathias ..,.10 

Kohler  Brothers 13 

Kuhlman  Electric  Co 1 


Leather  Preserv.  M.  Corp 11 

Leffel  &.  Co.,  James 18 

Lindsley  Brothers  Company.. 17 
Loud's  Sons  Co.,  H.  M — 
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Maltby  Cedar  Company 17 

Manhattan  El.  Supply  Co  — 17 

Manross,  F.N — 

Marinette  Gas  Engine  Co 18 

Matthews  &  Bros.,  W.  N U 
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McLaughlin  &  Co.,  Jas 8 

McLennan  &  Company,  K 10 

Measured  Service  Co — 

Mechanical  Appliance  Co 12 
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Minnesota  Electric  Co — 

Miscellaneous  Advs 12 
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Morrison  Lbr.  Co..  J.  W 16 

Mueller  Company,  William..]" 
Munsell  A  Co.,  Eugene 10 


National  Electric  Co.. 
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National  India  Rubber  Co 1 

New  England  Butt  Co 18 

Newgard&Co.,  Henry 8 

New  York  Cent    Ry 17 

New  York  Ina,  Wire  Co 11 

Northern  Elect']  Mfg.  Co....  10 
Northwestern   Storage    Bat- 
tery Co 1 

Okonite  Co.,The 1 

Olds  Gasoline  Engine  Works.18 

Pacific  Coast  Pole  Co 16 
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Sterling  Electrical  Mfg.Co.....  i 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


/^ 


ARC  LAMPS 

DIRECT  OR  ALTERNATING 
CURRENT 


SERIES  OR  MULTIPLE  FOR 
INDOOR  OR  OUTDOOR  USE 

BULLETINS    ON    REQUEST 


WESTERN 
ELECTRIC 
COMPANY 

CHICAGO  NEW   YORK 

AND   OTHER   LEADING   CITIES 

Space  17 
Electricity  Building,  Louisiana  Purchase  Exposition 


»♦»»♦«-"  1 1 1  ^^  1 1 1  ^»  III        ■nil  —  1 1 1  ^^  1 1 1  ^^  1 1 1  —    1 1 1  1 1  mm 
Sheet  Brass,    ah  Temparm  I 

Brass  and  Bronze  Drill  Rods  t 

Brass    and    Copper    Wire  \ 

German  Silver  Sheei  and  Rod 
Brazed  and  Seamless  Tubing 

Fgtnlt»    ttfStnH    Conner  R/vefs  and  Burrm 
Cagie   arana    ^^^^   Escutcheon    PIno 

Omm^trB:     J9ntf#^      Desk  Marrow,  Broad  Middle, 
grass    aUtWS,    Ball  ripped  and  water  Olomet 


I     Brass  and  Iron  Jack  Chain,  Brass  Safety  Ohain,  EtCm 

I  Catalogues  on  Application 


\       THE  PLUME  &  AT  WOOD  MFG.  CO. 

LHew  York  Beaton  San  Francisco 


>4*4^'>«*«^ 


Chlcag/o     ^ 

■^^    III44^J 


HIPWELL 

ENCLOSED 

ARC  LAMP 

"MARVEL    OF    MECHANICAL  •SIMPLICITY  " 

MADE  FOR  ALL  CIRCUITS-DIRECT  AND  ALTERNATING 

SAMPLES  SENT  ON  30; 
DAYS' TRIAL-COSTS  NOTH- 
ING   TO    TRY    THEM. 

HIPWELL  MIMFG.  CO. 

ALLEGHENY,      PA. 


ELECTRICITY  FOR  ENGINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
8 1 0  Marquette  Building,  •  •  OMIOAOO 


s 

d) 


TANLEY     RECORDING     WATTMETER 


FOR    ALTERNATING-CURRENT    CIRCUITS 


No  Jewel  Wear  from   Hammer  or  Side  Ttirust.      Class 
or  Metal  Covers,  Second  Alone  to  ttie 


BALANCED    THRUST 
STANLEY     MAGNETIC    SUSPENSION     WATTMETERS 


S 

d) 


Missouri.  Kansas,  Arkansas 

FRANK  ADAM  ELECTRIC  CO. 

St.  Louis 

Colorado,  Idaho.  Montana,  Wyoming 

New  Mexico.  Utah 

HENDRIEBOLTHOFF   MFG.  AND  SUPPLY  CO. 

Denver 


SEND  FOR  BULLETINS  AND  INFORMATION  ABOUT  METERS  TO 

STANLEY    INSTRUMENT    CO. 

GREAT   BARRINGTON     MASS.,  U.  S.  A. 


Mexico 

VICTOR  M.  BRASHI  &  CO. 

Mexico  City 

California,  Oregon,  Washington 

Nevada,  Arizona 

BROOKS-FOLDS  ELECTRIC  CORP. 

San  Francisco 
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COLUMBIA" 

NOTED  FOR 

Efficiency,  Long  Life,  Maintenance  of 
Candlepower 

All  Candlepowers  and  Voltages  car= 
ried  in  Chicago  Stock 


ALSO  COLUMBIA  CRYSTAL  LAMPS 

WITH  PRISMO  GLASS  SHADES 

AND  METAL  REFLECTORS 


GIVE    THEM    A    TRIAL 

(kakd  €l«diirCmttjmttg, 

GENERAL  WESTERN  AGENTS 

264-266-268-270  FIFTH  AVENUE,  CHICAGO 


AFFORD  ABSOLUTE  SAFETY  AS  PROTECTIVE  DEVICES 

AND 

FREEDOM   FROM  ALL 

FIRE   HAZARD 


ASK  YOUR  SUPPLY  SEILER  FOR  "NOIRK" 

H.W.JOHNS-MANVILLEGO 


100  William  St.,  NEW  YORK 


New  York 
Milwaukee 
Chicago 
St.  Uuls 


Boston 
Philadelphia 
Pittsburg 
Cleveland 


New  Orleans 
London 
Paris 
Brussels 


Rope-Operated,  Reversible 
Drum  Controller* 


The  ideal  controller  for  small  cranes  and  hoists  where  it  is  de- 
sired to  operate  from  the  floor. 

Built  to  stand  the  most  severe  usage.     Automatic   return  to 
"off"  position  when  operator  releases  chain  or  rope. 

Brushes   and  contacts  are   renewable   and  are   made  of  hard 
drawn  copper. 

SPEED— Normal  at  full  load  to   50  per  cent,  at  half  load. 
Specially  built  for  reduction  of  go  per  cent,  regardless  of  load. 

The  Cutler-Hammer  Mfg.  Co. 

MILWAUKEE,  WIS. 

New  York  Bo&ton  Chicago  Pittsburg 
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Complete 
Storage 
Battery 
Plants 


Railway  Line  and  Regulating 
Isolated  and  Train  Lighting 
Central  Lighting  and  Power 
Electric  Vehicle  and  Telephone 


aOULD  COUNTER  E.  M.  F.  BOOSTER  SYSTEMS 


Sales 


NEW  YORK,  1  W.  34th  Street. 
(   BOSTON,  89  State  Street. 
Offices  ")    CHICAQO,  The  "Rookery." 

I  SAN    FRANCISCO.    Century    Electric    Co. 


WORKS  :     DEPEW,  N.  Y. 
Bulletins. 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AeconntnutN    and    Anili' 
tora. 

Audit  Co.  of  Illinois 
Adjaatera,    Cord. 

Incandes.  El.  Lt.  Manip.  Co. 
Adjnnterfl,  Ine.  I^anipx. 

Inc.  El.  Lt.  Manipulator  Co. 
AncliorH   (Tel.  &  Tcl.) 

Bennett.  I.  A. 

Matthews  &  Bro..  W.  X. 
Aniiaiiclntora. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mtg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Batteries   and  Jara. 

BissellCo-.The  F. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company, 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wftsco  Supply  Co. 

Western  Electric  Co. 
BellM.    DnKzerA.  Etc. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Bell    DretiMinK. 

Dixon  Crucible  Co.,  .Jos. 

Leather  Preserver  Mfg.  Corp. 
Beltlnff. 

Leather  Preserrer  Mfg.  Corp 
BloiT   Pipes. 

Turner  Brass  Works 
BloTvers. 

Sturtevant  Co..B.  F. 
Bnller  Componnds. 

Dearborn  Drug  &  Chem.  Wks. 
Boilers. 

Allis-Chalmers  Company. 

Babcock  &  Wilcox  Co. 
Rooks.    Electrical. 

Cantwell  Press,  The. 

Electrician  Publishing  Co. 
Bootlts.  •t'elephone. 

YesDera  Mfg.  Co. 
Bracket**. 

FariesMfg.  Co. 

Brnslies. 

Central  Electric  Co. 
Hobari  Elee.  Mfg.  Co. 
Holmes  Flbre-Graiihite  Co. 
Speer  Carbon  Co. 
Western  Electric  Company. 

Cnhle    Haneers. 

BlssellCo..  B.  F. 
Western  Electric  Co. 

Cables  (See  Wires  and  Cables^ 
Canopies. 

Faries  Mfg.  Co. 
Carbons,    P  o  t  n  t  s    and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
RolsinKer.  Hugo. 
Speer  Carbon  Co. 
Wesco  Supply  Co. 

CaBtlnffH. 

Faries  Mfg.  Co. 

New  England  Butt  Co. 

National  Electric  Lo. 
Chains. 

Jeffrey  Mfg.  Co. 
Cbandellcra, 

Faries  Mfg.  Co. 

Clrcnlt   Breatcem. 

Cutler-IIammer  Mfg.  Co. 
Culler  Elec.  A  Mftr-  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
Union  Electric  Mfg.  Co. 
Western  Electric  Company. 
WestlDghouse  El.  A  Mfg.  Co. 

CluHters. 

FariesMfg.  Co. 

Coal    and    Asbes    Iland- 
llnK    MnoblnerT'. 

Jeffrey  Mfg.  Co. 
Colls  and    %lacrnets. 

Western  Electric  Co. 


McLaughlin  &  Co.,  Jas. 
McLennan  A  Co.,  K. 

Condensers.    Electric. 

Stanley  Elec.  Mfg.  Co. 

Condalt  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Sprague  Electric  Co. 
Standard  Vitrified  Cond.  Co. 
Wesco  Supply  Co. 

Contractors    and    Glec- 
trlc    Lierht   Plants. 

Allis-Chalmers  Company. 
Bullock  Kl.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Siirague  Electric  Co. 
^Vagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Controllers,    Crane. 

Amer.  Elec.  Fuse  Co. 

Cord. 

Runzel-Lenz 


Elec.  Mfg.  Co 
Pins     and 


Commatator  Compound 

Egan,  J.  J. 

For 


Cross-Arms* 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 

Cot-Outs  and  Svrltcbes. 

Bissell  Co.,  The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Clinton  Stamping  &  Elec.  Co. 
CrousQ-Hlnds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Go. 
I't.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Dynamos  and  Motors. 

AlUs-Chalmers  Company. 
BibsellCo.,  TheF. 
Bullock  Klec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Eleotrio  Co. 
CrawfordsTille  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart'Elec.  Mfg.  Co. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Northern  Electrical  Jlfg.  Co. 
Sprague  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Stow  iManufacturlng  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Economlxers,    Fuel. 

Green  Fuel  Economizer  Co. 

Blectric   Heatlnff  Appl. 

Simples  Elec.  Heating  Co. 
Western  Electric  Co. 

Blectric    Ralln-ara* 

Crocker-Wheeler  Co. 
General  Electric  Co. 
Siiraguc  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Blectrlcal  and  Mcsban- 
leal   Enjclneers. 

Arnold  Elec.  Power  Slat'  n  Co. 
II»dt,  F.  B. 
Baktr  A  Co.,  W.  E. 
Bryan.  Wm.  H. 
Butterfleld,  J.  F. 
Hylle.'^by  A  Co.,  H.  M. 
Evans,  Alminill  A  Co. 
General  EneineerlngCo.,The. 
Hallberg.  J.  H. 
Ilornaday.  J.  P.  A  Co. 
Humphrey,  Henry  H. 
Hunt  ACo..Robt.  W. 


Jackson,  D.  C.  A  W.  B. 
Kemp,  R.  W. 
Kohler  Brothers. 
McLaughlin,  .lames 
Newgard  A  Co..  Henry. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Schwedtman,  Wells. 
Sargent  A  Lundy. 
Schott,  W.  H. 
Squire  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Stanton,  LeRoy  W. 
Wllmerding,  C.  H. 

Blectrical  Instruments. 

(Recording  and  Testing.) 
Bissell  Co.,  The  P. 
Central  Electric  Cu. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Jewell  Electrical  Inst.  Co. 
Maehado  A  Roller. 
Pignolet,  L.  M. 
Stanley  Elec.  Mfg.  Co. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co 
Weston  Electrical  Inst.  Co. 
Whitney  Electl.  Inst.  Co. 

Electro-PIatlni?  Macb'y 

Crocker-Wheeler  Company. 
General  Electric  Co. 
ElevatorN-Conveyors. 

Jeflfrey  Mfg.  Co. 

Cn£:iues,  Gas  and  Gaso- 
line. 

Allis-Chalmers  Company, 
ilarinette  Gas  Engine  Co. 
Olds  Gasoline  Engine  Works. 
Woolley  Fdy.  A  Mach.  Wks. 

£:n^ines.    Steam. 

AlUs-Chalmers  Company. 
'Sturtevant  Co.,  B.  F. 

Fans    and    Fan    Motors, 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Llgtit  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

AVestern  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Ka;rtayert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Harnett  Co.,  G.  A  H. 
Fittingrs. 

Fariet,  Mfg.  Co. 
Fixtures,  Gas  and  Klec. 

Beardslee  Chandelier  M  fg.Co. 
Flashers. 

Bissell  Co.,  The  F. 

Ilaller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Furses. 

Sturtevant  Co.,  B.  P. 
FuHeH   and   Fuse  Wire. 

Amer.  Elec.  Fuse  Co. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Central  Tel.  X  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  WlreA  Mfg.Co. 

Clinton  StamplngA  Elec.  Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

.lohns-ManvUleCo,,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Globes,    Reflectors    and 

Shades. 

Fostoria  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Graphite   Specialties. 

Dison  Crucible  Co..  Jos. 

Holmea  Fibre-Graphite  Co. 
Heatlne    (B  X  b  a  a  s  t 

Steam). 

Amer.  District  Steam  Co. 


Eleatinff    and    Ventllat- 
Ingr   Apparatus. 

Sturtevant  Co.,  B.  F. 

Heating,   Hot   Water. 

Evans.  Almtrall  A  Co. 

Holders,  Inc.  Lamps. 

Incandesent   Electric    Light 
Manipulator  Co. 

Inspection  «&  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 

Insulatlne  Machlnerr- 

New  England  Butt  Co. 

Insulators  and  Insulat- 
Iniff    materials. 

American    Electrical  Works. 
Central  Electric  Go. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub,  A  Ins.  Wire  Co. 
Johns-Manville  Co.,  H.  W. 
Kartavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
MunsellACo.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  WireCo. 
OkonileCo..The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vltritied  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Junction   Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc. 

Bissell  Co..  TheF. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Hipwell  Manufacturing  Co 
_  Manhattan   Elec.  Supply  Co. 
Stanley  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Lamps.  Incandescent. 

BlssellCo.,  TheF. 
Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Edison  Decorative  &  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Fostoria  incand.  Lamp  Co. 
Franklin  Electric  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Standard  Elecl  Mfg  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 

Lamps,     Incandescent—* 
Reitiacers  &  Cleaners. 

Inc.  El.  Lt,  Manipulator  Co. 

Letters,    Metal. 

Haller  Machine  Co. 
Lifjrhtnine    Arresters. 

Central  Electric  Co, 

Clinton  Stamping  i  Elec.  Co. 

Electric  Appliance  Co. 

Ft.Svayne  Klec.  Wka.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

M  Innesota  blectric  Co. 

Stanley  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Linemen's  Climbers. 

Klein  A  Sons,  Mathias. 
MaKoet   Wires. 

(See  Wires  and  Cables.) 
MeaHnred    Service. 

Measured  service  Co. 
Mec  ban  leal    Draft. 

Slurtevant  CO..B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  insulator  Co. 

Munsell  A  Co.,  Eugene. 

MlniuK  Apparntns.Bleo* 

Allis-Chalmers  Company. 
Crocker-Wheeler  Company. 
General  Electric  Co. 


Jeffrey  Mfg.  Co. 

Westsrn  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 
Nippers  and  Pliers. 

Klein  A  Sons,  Mathias. 
NoKzles. 

Faries  Mfg.  Co. 
Paints. 

Dielectric  Mfg.  Co. 
Patent    AttornCT-s. 

Bain,  Force. 
Phospbor  Bronxe. 

Phosphor  Bronze  Sm.  Co.Lld. 
Platinum,      Wire      and 
Sheet. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Gates,  S.  A. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Cedar  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacific  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

"Worcester  Co. ,  C.  H. 
Polish    (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman.  Geo.  W. 
Portables. 

Faries  Mfg.  Co. 
Po^Tcr   Transmission 

Macblnery. 

Jeffrey  Mfg.  Go. 
Rail    Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rectifiers. 

Electrical  Appliance  Co. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-Wlndiner— Repairs, 

Chicago  Edison  Go. 

Gregory  Electric  Co. 
Rhenntntn. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Rods,   Conduit. 

Cope,  T.  J, 
Safes. 

Sears,  Roebuck  A  Co. 
Schools  and    Collesces. 

Electrical  Engineer  Inst. 

Highland  Park  College 
Seuoiid-Uaittl    Alacb'y. 

BlssellCo,,  TheF. 

Cent.  Stat.  Improvement  Co. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades,   Lamp. 

Faries  Mfg.  Co. 
Sheet    Braus    A    Copper. 

Plume  A  Atwood  Mfg.  Co. 
SlKTUs.   i£lectrlc. 

Haller  Machine  Co. 

Hermann  Mfg.  Co. 

Zero  Marx  Sign  Works. 
Silks,      Inaulatlner      and 
Braldingr. 

Sauquolt  Silk  Mfg.  Co. 
Sockets  &    Receptacles. 

Pass  A  Seymour. 

Yost  IClec.  Mfg.  Co. 
Sotderiuer    Sticks,    Salts 

and    Paste. 

Allen  Co..  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Siieakine    Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Speriulties.   Kleetrlcal 

Mfrs.  and    Desi|rn«rs. 

Haller  Machine  Co. 


JVlf>lxal>etio^l    XxxtXGsic    of    A.<a-v©irt:ls©n:iei3its    See    r*afi:« 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Storaere   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies^    General  Bleo. 

Bissell  Co.,  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

SYTitchboards. 

Bissell  Co.,  TheF. 

Crouse-Hinds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Teiepbones»  Teiepbon* 
Material  and  STFitch- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Central  Tel.  A  El.  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Switchb.  A  Sup.  (jo. 
Manhattan  Elec.  Supply  Co. 
Stromberg-CarlsonTel.  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

Time   STTltcbes. 

Bissell  Co.,  The  F. 
Tools. 

Klein  A  Sons,  Mathlai. 
Western  Electric  Co. 
Transformers, 

Central  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co, 
National  Electric  Co. 
Stanley  Elec.  Mfg  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Trucks,  Blectrlo  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Turbines,   Steam. 

Allis-Cbalmers  Co. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Turbine    Water  Wheels 

Leffel  A  Co.,  Jas. 

Varnisbes. 

Dielectric  Mfg.  Co. 
Sterling  Varnish  Co. 

Vnlcanised  Fibre. 

Vulcanized  Fibre  Co. 

Whistles,   Blectric. 

Electrical  Appliance  Co. 

Wires  A  Cables— Uaff- 
net  Wires. 

American  Electrical  Works. 
BlssenCo.,Tbe  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cble  .  Co, 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  &  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Go 
New  York  Insulated  Wire  Co. 
OknniteCo.,The. 
Phillips,  Eugene  F. 
Phillips  insulated  Wire  Oo 
Roebllne's  Sons  Co..  J.  A. 
Runzel-Lenz  Elec.  Mfg    Co, 
Safety  Ins.  Wire  .  A  Cable  Oo- 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Compaaj. 
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SECURITY" 


Special  Theater  Switch 

(Concealing  flash) 
We  build 

Switches, 
Switchboards 
Panel  Boards 

"security  SPECIALTIES" 

Correspondence  invited. 

Ask  for  special  catalogs 

and   prices. 

The  F.  Bissell  Compaivy 

MANUFACTUREnS    AND    JOBBERS    OF 

ELECTRICAL  GOODS, 

226-228-230  HURON  STREET, 

Toledo,  0. 


Direct  and  Alternating  Current 

GENERATORS 


Plant  ot  the  Independent  Light  &  Power  Co..  Quincy,  III. 
Equipped  with  National  Revolving  Field  Alternators, 

We  build  in  all  capacities 
for 

Central    Stations  and 
Railway  Power  Plants 


National  Electric  Company 


GENERAL  SALES 
Philadelphia:  1509  Land  Title  Bldg. 
New  Vork:  135  Broadway 
Chicago:  t>ld  Colony  BIdg. 
Pittsburg:  Qellatly  cS:  Co. 


OFFICE   &  WOKKS: 

Charleston,  W.  Va,:  Agnew  Elect.  Co. 

/Vlilv^raK  h-oa        Seattle  and        I  Kilbou'ne  & 
iTll I  Wdll KCC        San  Francisco:  f  Clark  Co. 


Wocrrer^. 


Alternator 


No 
Collector  Rings 

No   Brushes 

WE   GUARANTEE 
WHAT   WE    SELL 

a^rid 

SELL   WHAT  WE 
GUARANTEE 

SttJiduaky,  0> 


4^4^ 


Stamotti  l|** 


®ral>p 


■  Mark 


<8> 

®I|tB  ®rab?-ilark  guarant^^s  quality. 
©If?  2|art  Jifg.  OIn.,  I^artfnrii.  (Horn. 

5Jsm  ^nrk  SoBtnn  Clljtrag0  ®nrmtt0.  ®nL 


SEE  THAT  FLAME 


trS  JUST  WHAT  YOU  NEED 

for  fine  soldering  for  internal  wiring  and 
switchboard  work,  storage  battery,  lead 
burning,  etc. 

The  Turner  Double  Jet 
Alcohol  Blow  Pipe  Nom  10. 

Burns  wood  alcohol  and  produces  a 
clean  non-oxidizing. needle  pointed  or  a 
brush  flame  of  over3,ooo  degrees  of  heat. 
The  burner  can  be  turned  in  any  position. 
Reservoir  iYt.  x  5  inches.  Capacity  % 
pint.    Shipping  weight  2  lbs. 


■THE  - 


No.  10  Alcohol  Blow  Pipe.    $4.50  each. 
Express  prepaid  upon  receipt  of  cash. 
DISCOUNT  TO  DEALERS. 


Turner  Brass  Works, 

23  N.  FRANKLIN  ST.,  CHICAGO^ 


CEJVTHAL    STATIOJV    MAJVAGE'RS 

Don't  Be  Afraid 

of  the  Gas  Pla-nt 

WORK  UP  A  MOTOR.  LOAD 

We  can  furnish  yo\i 

SINGLE    PHASE    MOTORS 


that  will  start  under  full  load  in 
sizes  ranging  from  '/^  to  55  H.  P. 


XOagner   Electric  Mfg. 

ST.  LO\/IS,  MO.,  V.  S.  A. 


Co, 
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L  r  r 

THE  B.  0.  TRANSFORMER 

, 

,jwr'""*'-T^^ / 

Do  you  expect  to  need  new  transformers  this  fall?     It  you  do,  the  B.  0.  will  interest  you. 

Low  Losses 

High  Efficiencies 

High  Insulation 

Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  we  will  tell  you  about  our  insulation  and  the  advantages  of  slab  wind- 
ings in  connection  with  oil  ducts. 

1 

/ 

The     Stanley    Electric    Manufacturing    Company 

// 

ill     pi'^^^H 

PITTSFIELD,    MASSACHUSETTS 

Atlanta,  Ga.,  Empire  Building                                 Boston,  Mass.,  Oliver  Building 
CHICAGO,  ILL.,  MoNADNOCK  Block                   Denver,  Col.,  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co. 

New  York,  N.  Y.,  29  Broadway               Philadelphia,  Pa.,  North  American  Building 
St.  Louis,  Mo.,  Century  BIdg.                                                  San  Francisco,  Cal.,  69-75  New  Montgomery  St 

Seattle,  Wash.,  Pioneer  Bldg. 

-^'^^■hi^HF'            1 

m               1 

Representatives  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Co.  of  Toronto 

•THE  S.  K_  C.  SYSTEM" 

DIRECT    CURRENT 


GENERATORS 


FOR    LIQHT    AND    POWER 

Our  generators  have  a  high 
efficiency  and  great  endurance 
under  the  most  exacting  con- 
ditions of  service.  Sizes  up 
to  1. 000  K.  W. 
Write  for  bulletin  No.  10514. 

SPRAQUE 

ELECTRIC      COnPANY 

General  Offices  : 
527  West  34th  Street,   ^ew  York 
Chicago    Office:     Fisher    Building 


FARIES 

FIXTURES 


Shades 

Brackets 

Clusters 

Porta^bles 

C&.nopies 

Chandeliers 

Nozzles 

Fittings 

Ciwstings 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

l4Years'  Use  on  Street  R),,  Light  and  Power  Commulatoi  s 

Has  Proven  its  Wortti.    WE  GUARANTEE  RESULTS 
Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES, 

JAS.  Mclaughlin  &  CO.,  i\<\^v^<t^ 


586  Fulton  Street, 


Chicafi'O,  It 


aj-e  UNIVERSALLY 
USED 

Catalog  Mailed  on  Application 

FARIES  MFG.  CO. 

DECATUR,  ILL. 


HENRY  NEWGARD  &  CO. 

ELECTRICAL  CONSTRUCTION 

Power  and  Light  Plants.   Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting-  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illinois. 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Remem^ier  these  rods  bave  ao  lost 
motion. 

These  -Couplings  are  ol  Steel  and 
are  made  in  the  best  possible  maQaer. 


Write  tor  list  of  persons  usioe  tnese 
rods— z6,ooosoId  sioceMay  1902.  Mude 
in  3  ft'.taDd  4  ft.  lengths. 

Price,3lt.  7S  cents,  4  fUSSceoti. 

Patented  February  34, 1903. 


J.     COI 


32««  lorth  Flft.snth  Str..t 


PHIUIDELrRia.  PA. 


If  you  use  P.  A  S,  tubes  and  cleats 


M  vv^''5-SHINa013| 


You    Will   Save   in    Labor, 
Breakage  and  Quantity. 

Sold  by  Number, 
Not    by  Weight. 

PASS  &  SEYMOUR,  Inc. 

SOLVAY,   N.   Y. 

NEW  YORK  CHICAGO  SAM  FRAMCISCO 
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It  Will  Interest  You 
to   Know   What    the 


Mestern    Electric  Company  h 


ave    to   Say   Regarding 


HIGHEST  GRADE  NUERNBERG 

CARBONS 


•TRADE    MARK* 


in  their  circular,  dated  November  23, 1903,  which  in  part  reads  as  follows: 

"  The  Western  Electric  Company  have  made  an  exhaustive  test  of  carbons  of  all  kinds  and  have 
found  that  the  '  ELECTRA '  Carbons  cannot  be  equaled  in  quality  or  efficiency,  produce  practically  no  dust  and  give  an 
excellent  and  steady  light.  They  produce  the  highest  stan-dard  of  candlepower  in  proportion  to  the  current  consumed, 
and  are  the  most  economical  carbons  manufactured." 

HUGO  REISINCER,  Sole  Importer,         1  1  Broadway,  NEW  YORK  CITY. 


Allerv- Bradley  Electric  Cran.e  Corvtrollers 


-P  a  t  e  r\  t  e  d-" 


rianufactured    by    AMERICAN  ELECTRIC  FUSE  CO.,  Chicago 


A  New  Controller.    Positively  No  Sparking,    No  Repairs.     Guaranteed  for  One  Year. 
Three  Months'  Free  Trial.     Perfect  Control. 


FrontView— -before  etartlng 


Front  View— all  reelatance  out 


OUR  GUARANTEE:     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  hereby  guarantees  to tbat  it  will  at  any 

time  within  three  months  from  this  date  upon  demand  repay  to  ssld the  sum  of 

Dollars,  being  the  full  purchase  price  paid  (or  agreed  to  be  paid)  by  said to  the 

American  Electric  Fuse  Company  for  one horsepowtr  Allen-Bradley  Crane  Controller,  num- 
ber   upon  deliTery  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  in  good 

condition,  ordinary  wear  and  tear  from  use  excepted,  at  the  office  of  the  American  Electric  Fuse  Company,  Chicago,  Illi- 
nois, together  with  a  written  statement  that  said  controller  has  proved  unsatisfactory  to  said 

FURTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  it  will  at  any  time  within  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  ordinary 

useof  said  controller,  provided  that  it  is  a  condition  of  this  guarantee  that  -said 

hereby  agrees  to  use  ordinary  care  in  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persons,  familiar  with  the  use  of  crane  controllers,  and  further  that  said  controller  will  not  be  wilfully  or 
maliciously  injured  while  in  the  possession  of  said 


Weneialmectzicl^empanj/ 


THREE=PHASE     TRANSFORMERS 

ARE 

CHEAPER,  LIGHTER,  MORE  COMPACT 

AND  MORE  READILY  INSTALLED 

than    an    equal    capacity    of    Single-Phase    Transformers 


50  Kw.  40  Kw.  30  Kw.  20  Kw.  15  Kw.         10  Kw.     7.5  Kw.  S  Kw. 

Principal  Offices,  Schenectady,  N.  Y. 

Chicago  Office:  Monadnock  Bloclc.  Sales  Offices  in  all  Large  Cities. 
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A  SUPPLY  HOUSE 

IS  KNOWN  BY  THE  SPECIALTIES  IT  HANDLES 

Have  you  looked  our  line  over? 

Have  you  copies  of  our  Catalogues  and  Price  Lists? 

ELECTRIC  APPLIANCE  COMPANY 

EVERYTHING  IN  ELECTRICAL  SUPPLIES 

CHICAGO  and  SAN  FRANCISCOJ 


WANTED 


You  Who  Mre  Troublmd  mrlth  Sparking  and  Cutting  of  CotnmutatoFm  to  Umm 

The  only  article  that  will  PREVENT  SPARKING. 
'Will  keep  ihe  commutator  in  good  coodltloa  and 
PREVtST  CUTTING. 

Abaolutely  will  Mot  Gum 
The  Bruahom  «  >  > 

It  will  put  that  hiph  gloss  on  the  commutator  you 
have  eo  long  sought  after, 

K.  Mclennan  &  co.. 

Sole  MflDufacturerB, 
FREE,  Sample  Stick,     Room  *U  Inter  Ocean  Bide.,  130  Dearborn  St  .    CHICAGO,  ILL. 


50  Ctm.  per  Stick.    SB,00  per  Doiett. 

For  Sale  by  all  Supply  Houses,  or 


Northern  direct-current'dynamos  and  motors  are  oper- 
ated daily  in  a  wide  range  of  successful  American  indus- 
tries and  providing  the  requisite  econom}'  and  convenience 
of  operation. 

Get  Bulletin  No.  2533. 
CHICAGO  SALES  OFFICE,  SUITE  425  MONADNOCK  BLOCK 

NORTHERN  ELECTRICAL  MFG.  CO.,     Madison,  Wis.,  U.  S.  A. 

Engineers,    Manufacturers.  248H 


The  FEMGO  Reflector  Lamp 
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DO  YOU  WANT  THE  AGENCY? 

THE  FRANKLIN  ELECTRIC  MFG.  CO., 

LICENSED    MANUFACTURERS. 

Factory  and  General  Offices,  Hartford,  Conn. 


You've  Heard  of  the 

PEERLESS 

INCANDESCENT    LAMPS 

If  you  don't  know  them  you  are  missing  a  ^eat  light  giving 
buib  of  incandescence  that  Is  electrically  and  mechanically  per- 
fect and  rightly  named  "  Peerless." 

They  are  not  labeled  one  way  and  rated  another.  Rest  assured 
when  you  are  buying  "Peerless"  lamps  you  are  getting  full  rated 
candlepower. 

The  Wesco  euaran'ee  stands  behind  every  "Peerless"  lamp  for 
eilklency,  sustained  candlepower,  current -consumption  and  life. 

On  3  early  contracts  we  are  prepared  to  make  the  lowest  price 
^^/       that  has  ever  been  made  on  a  strictly  high  grade  lamp. 

^  ELECTRICAL  MACHINERY  AND  SUPPLIES 

WESCO    SUPPLY    CO  ,    ST.    LOUIS,    IVIO  .    u.    S.   A. 


MICA 


Of  ail  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAQO 


INSULATION  That  Is 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


CHICAGO  MICA  CO., 

"PERFECTORS"  VALPARAISO,  IND. 

OF-      INSUl-A-rOR 


VOLT  -  AMMETERS, 

POCKET  SIZE, 

For  Testing  Batteries  and  Batter; 
Circuits,  Locating  Faults, 
Grounds,  etc 

RELIABLE.        ACCUBATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

r8-80  Cortlandt  St.  NBW  YORK,  N.  Y. 


NEW  YORK, 

SIS  Havemeyer  BIdg. 


BALTIMORE,  MD., 
2230  Guilford  Ave. 


"AMERICAN"Sr 

ARE  THE  BEST.     Send  lor  detcripIlM  Circulir. 

AMERICAN  BATTERY  CO., 

ECTD  1SB9.  171  S.  Clinton  SI.,  Chicago. 


^bi 


M.KLEIN    &   SON. 

Send  2c  stamp  for  aew  catalogue  No.  6  of 

KLEIN'S     TOOLS 

Fof*  Electrical  Workerm 
and  Lino  Bulldora. 

MATHIAS  KLEIN  &  SONS.,,, 


YOST  SPECiAlTIES. 

Sockets,  Watt 

Sockets, 

Weaiherppoof 

Sockets, 

Rosettes, 

Receptacles, 

Gord 

Adjustersm 

Catalogue  for 
the  eaking, 

THE  YOST  ELECTRIC  MFB.  CO. 

TOLEDO,  OHIO. 


EDISON   MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 

All  types — every  variety. 

Prompt  shipment — in  any  quantity. 


Afiniature  and  Candelabra  Sockets 
and  Recett^iles. 


EDISON  DECORATIVE  &  MINIATURE  UMP  DEPT., 

Qeneral  Electric  CompsDy,  HarrUoa,  N.  J. 
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FRANK  N.  PHILLIPS.  PuksiOCNT. 
O.  H.WAQCNSCIL,  THEAaunEii. 


CUQENC  r.  PHILLIPS, 
GENKKAt.  Manager. 


C.  ROWLAND  PHILLIPS.  VICE-PHIS. 
C.  R.  RCHINGTON,  Jr..  Skg 


AMERICAN  ELECTRICAL  WORKS, 

•  ■      ■      ■  PBOVIDEISCE,  B.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERIC&NITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'oRK  Stoke,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

MoNTKEAL  Branch,  Eugene  F.  Phillips'  Electrical  Workg. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE.  R.I. 


WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  SIZE  OR 

CONDI  I  ION. 

WE   CLEAN,   REPAIR   AND   RENEW 

OLD   BELTS. 

LEATHER  PRESERVER  MFO.  CORP. 

27  W.  MONROE  ST.,  CHICAGO 


Engineering 


. 


MECHANIGU, 
ELECTRICAL, 
STEAM, 
_  _     CIVIL. 

Complete  and  short  courses.  Thoroughly  equipped 
englneerlDg  BhopB.  Sbop  work  from  the  be- 
ginning. Short  coursea  la  Steam  and  Electrical 
EnglnetrlDg.  Expenses  low.  Accommodations  the 
best.  School  all  year.  Students  may  enter  any  time. 
Correspondence  steam  and  electrical  courses.  Send 
for  catalogue.  Mention  course  In  which  ic'^erested. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


Simply  Screw  Them  In. 

THAT'S   ALL 

THERE   IS  TO  THE  INSTALLATION   OF  THE 


Stombaugh  Guy  Anchor 


Worms  Its  way  in  the  ground  without  disturbing  it. 
Therefore,  it  can't  be  pulled  out. 

WRITE  FOR  FnRTHER  INFORMATION  TO 

W.  N.  MATTHEWS  &  BRO.,     Distributors 

603  Carleton  Building,  St.  Louis 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  r  M  I  Lll  I  0 

FOR^E  BAIN,  16S2-3  Monadnock  Blk„  CHICAGO 


KE8TER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-liBOE-TIHE-HONEY. 

FLUX- 


♦  yyjjjLs 


ij  .1  JJ-X3 

ACTUAL     SlZt 
PATCH  TK».' 

Send  for  Free  Samples. 

L.  F.  Mahler  Co. ,  R.  1008  Chemical  Bids.. 

St.  Louis.  Mo..  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'O    CO., 

46  N.  UNION   STREET,       CHICAGO,   ILL 


YOU     BUY 

Maxstadf  Patent  Mica  Fuses, 
Maxstadt  Patent  Copper  and  Steel  Wire  Joints, 
Maxstadt  Patent  Fuse  Blocks  and  Lightning 
Arresters— Fuse  Wire,  Fuse  Linlcs,  Etc. 

We  manufacture  and 

WE    SELL    THEM 

TO  THE  WISE  BUYER  THE 
ABOVE     IS     SUFFICIENT. 

CHICAGO  DIE  AND  ELECTRIC  CO., 

87-89-91  W.  LAKE  STREET, 
CHICAGO, lULINOIS. 


^DWAROS  ^i^pCo 


Crimshaw  Raven  White  Core  Raven  Blacl<  Core 

ALL  OUR  WIRES  pass  inspectioQ  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  T  apesand  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


riAIN  OFFICE : 
\U,  116  &  lis  Liberty  St.,  New  York. 


BRANCHES:  ]  „2<b"eL^pt,?°  =,  St. 


BOSTON ! 
7  Otia  St. 


SAN  FRANCISCO: 
S3  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatlierprool  Wire. 

Slow  -  Bnrniiig  leatlierprooi 

and  Meal  lire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I  ^ 


INCREASE  YOUR  CURRENT  CONSUMPTION. 

Assist  us  to  tell  ELECTRIC  SIGNS 
to  the  best  mercbaats  in  your  city. 

No  repair  bills  with  our  signs  we  furnish  the  best— all 
metal  raised  letters  equipped  with  removable  copper  shell 
sockets.  WRITE  US,  we  will  conscientiously  study  your 
sign  wants  and  gladly  submit  drawings  with  very  low  quo- 
tations for  the  best  work. 

ZEROMARX  SIGN  WORKS 

CHICAGO,  ILL. 
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W^ANTED,  FOB  SAIiE    and 

similar  WANT  COLUSK  adzitrtise- 
ments  (jo  Tvords  or  /ess),  ^i.jo  an 
insertion;  additional  words  jc  each. 
POSITION  WANTED  advertise- 
ments  (jo  zvords  or  less),  S^-oo  an  in- 
sertion:  additional  -words  3C  each. 


POSITION  WANTED. 

As  superintendent  or  manager  of  electric 
light  or  power  plant.  Dave  had  15  years  experi- 
ence In  Installing  and  or»eratlng  light  and  power 
plants.  Am  familiar  with  all  sysiemy  and  all 
construcllon  work,  also  with  high  speed  and 
Corllsg  engines,  boilers,  pumps,  etc.  Can  fur- 
nish first-class  references.  Correspondence 
solicited.  Address  BOX  407,  care  of  Western 
Electrician,  510  Marquette  Bldg.,  Chicago.  III. 


POSITION   WANTED. 

Ity  an  ambitlousyoungman.  Would  like  posi- 
tion with  soma  electrical  construction  concern 
or  an  engineer  where  he  can  gain  experience. 
Student  of  I.  C.  S.  In  electric  lighting  and  rail- 
ways. Salary  $40.00  a  month.  Address  BOX 
408,  care  of  Western  Electrlclao,  510  Marquette 
Bldg.,Cbicago,  lU. 

WANTED. 

Have  option  for  purchase  of  wholesale  electri- 
cal supply  house  in  Indianapolis.  Established, 
,  profitable  trade,  average  business  §100.000  per 
year.  Only  one  competing  house  In  Indiana. 
Want  practical  man  with  capital  to  join  In  pur- 
chase. W.  A.  ROYSE.  Blectrical  Contractor, 
16  E.  Market  St.,  Indianapolis,  Ind. 


FOR  SALE 

1  Stanley  generator,  two-phase,  16,00i)  alter- 
nations, 1,000-2.000  volts,  40  K.  W.,  1333 
R.  P.  M.  and  exciter. 

1  Stanley  generator,  two-phase.  16,000  alterna- 
tions, 1,000-2.000  volts,  60  K.  W.,  1.000 
R.  P.  M.  with  exciter. 

Complete  marble  switchboard  wlUi  new  in- 
struments for  above. 

1  Westlnghouse    generator.  75  K.  W.,  single- 

phaee,  1,100  volts,  7,200  alternations,  ex- 
citer, switchboard,  new  instruments  com- 
plete. 750  R.  P.  M. 

2  New  belts. 

1  Russell  13x20  4-Talve  engine,  200  R.  P.  M. 

1  Ball  9Hxl0  engine,  350  R.  P.  M. 

2  Boilers,  16x54  Inch,  42  4-lnch  tubes,  allowed 

110   lbs.   pressure,  complete  with  50-foot 
stack. 
1  Hoppes  heater.    All  steam  pipe,  valves,  etc. 

All  In  good  condition.    Can  be  seen  running 
until  December  15th.      We  are  abandoning  this 

filant  on  account  of  removal,  and  will  sell  all  or 
n  part.    For  further  information,  address 

TIBBE  ELECTRIC  CO.,    Washington,  Mo.,  or 

RUEBEL-SCHWEDTMANN-WELLS,  St.Louis. 


ELECTRICAL 

AND  OTHER 

INDUSTRIES 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freisht  Rates, 
Gcoil  Labor  Conditions, 
Healtliful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  information  and  descriptive  pam- 
phlet address 

J.  C.  CLAIR, 

Tndustrl&l  CommiMloaer, 

I  Park  Row,  Chicago,  111 


ELECTRICAL  BOOKS. 

£K\\     KCInds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  fi  10  Marquette  BldK'f         CHICAGO 


Corliss    Engines. 

900  h.  p.,  34x60,  International. 

300  h.  p.,  22x42x48.    Hamilton    Tand.  Comp. 

700  h.  p.,  32x54,  Uamllton.  1800  Frame. 

050  h.  p.,  30x34,   St.   Louis.   1890  Frame. 

600  h.  p.,  28x60,  I'lilladelphla. 

500  b.  p.,  16x32x42,     Corliss     Cross     Comp., 

latest  type. 
450  h.  p.,  18x30x42,  Allls  Cross  Comp. 
400  h.  p.,   23%xG0.  Geo.  H.  Corliss. 
450  h.  p.,  24x48,  Harris,   latest   type. 
450  h.  p.,  24x48,  Brown. 
350  h.  p.,  22x42,  Allls.   1890   Frame. 
350  h.  h.,  22x42,  Slater,  1890  Frame. 
300  h.  p.,  20x48,  Harris. 
3011  h.  p.,  20x42.   Hamilton. 
225  h.  p.,  12x22x42,  Atlas  Tandem  Comp. 
225  h.  p..  18x42,  Hamilton. 
175  b.  p.,  16x42,  Allls. 
ICd  h.  p..   16x36,  Sioux.   1902. 
150  h.  p.,  15x38,  Brown. 
140  h.  p.,  14x42,  Allls,  1890  Frame. 
125  h.  p.,  14x36,   Putnam. 

90  h.  p.,  12x30,  Harris. 
COO  h.  p.,  28V.X52,  Buckeye  Automatic. 
500  h.p.,17V"X30V.x27,  Buckeye  Cross  Comp. 
4.50  h. p.. 16%x28y2X27.  Buckeye  Cross  Comp. 
450  h.  p.,  24x48,  Buckeye  Ajatomatic. 
350  h.  p.,  16x26x18,  Ideal  Tandem   Comp. 
275  b.  p..   14x22x16.  Ideal   Tandem    Comp. 
250  h.  p.,  16x27x16,  Westlnghouse   Comp. 
200  h.  p.,  18x24,  Meyer  Automatic. 
150  h.  p..  15x24,  Cummer. 
150h. p.. 10'Axl8xl8, Williams'  Tandem   Comp. 
100  h.  p..  1214x15,  Taylor  Beck. 

Whitehead  Machinery  Company, 

DAVENPORT,  IOWA. 


MOTOR  FOR  SALE. 

One  50-H.  P.,  220-volt  motor,  built  by 
Card  Electric  Manufacturing  Co.,  Mans- 
field, Ohio.    Address 

C.  H.DEMPWCLF, 

YORK,  PA. 


FOR  SALE. 

ALTERNATORS. 

I>36a  K.  W.  Qeneral  Electric  3-phase. 
1-120     "  "  ••  •• 

1-75        **       WeatlDghouse  2-pbaBe, 

250-VOLT  GENERATORS. 

I-2S0  K.  W.  Western  Electric  M.  P. 
1-200     •'      Eddy  M.  P. 

125-VOLT  GENERATORS. 

I-I2S  K.  W.  Western  Electric  M.  P. 
Immediate  shipment, 

ELECTRK  (^ 

54-62 S.CLINTON  M.CHICAGO 


Western  E lectrician 

Want  Ads 


>8Ul-tl 


Louisville 

and 

Chicago 

And  the  places  north 
And  the  places  south 
And  the  places  between  are  reached 
by  the  quick  day  and  night  trains 
THE 


^r 


MDNDN  ROUTE 


e))  C"'"**"  bP'*''*''°"^^'|P^^'^"'^'^  ||ai  WAY  {^ 

Also  tbe  celebrated  health  resorts,  French 
Lick  and  West  Baden  Springs, are  reached 
only  by  this  road. 

Booklets  about  the  Springs,  their  wonderful 
waters    and    the    fine    hotels,     sent     free. 

CHAS.  H.  ROCKWELL    FRANK  J.  REED 

TrafTic  Manager  Gen.  Pa.s5.  Agt. 

202  Custom  House  Place,  Chicago 


One  42-ln.  x  15  ft.  9-tn.,  250  H.  P.  Worthlngton  Water  Tube. 
One  60-ln.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-In,  x  16  ft.,  Devine  Tubular  Boiler. 

ENOIIMES. 

One  600  H.  P.,  21  x  36  x  30,  T\'llliams  Tandem  Horizontal  Oomponnd,  140  R.  P.  M. 
Two  600  H.  P.,  20  X  80  X  24.  Porter-Allen  Tandem  Compound.  200  R.  P.  M, 
One  250  H.  P.,  12  x  24  x  18  Williams  Tandem  Compound.  250  R.  P.  M. 
Two  100  H.  P.,  13  X  12.  Dick  &  Church,  High  Speed  Automatic. 

PARTIAL    LIST   ONLY. 

Send  lor  latest  Catalogue  lor  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


n 


UNION  ^^  SWITCH  OUTLET  BOX 


For  Finished 


House  Work 


cAppro^ed  by  Underwriters' 
National  Electric  Association* 

Construction  14-gauge  steel,  dove- 
tailed  joints,  finished  in  black  enamel. 

Takes  all  makea  of  switches  and  re- 
ceptacles. 

Made  to  conform  to  the  latest  Under- 
writers' rules,  and  Is  approved. 

Gangs  of  2,  3,  4,  5  and  6  carried  in 
stock. 

Spacing  In  gang  boxes  1  13-16" 
between  centers. 

Provided  with  clamps  for  holding 
Sprague  Cable. 

Tandem  boxes  made  to  order. 

Dimensions  at  bottom  of  single  box, 
3  1-I6'x2'.  Takes  plate4M'  and  looger. 
Outlet  holes  5b'- 


Takes  all  makes  of  Switches  and  Receptacles 

CHICAGO  FUSE  WIRE  &  MFG,  CO, 


358  Dearborn  Street 
CHICAGO 


Mutual  Life  Building 
BUFFALO 


853  Broadway 
NEW  YORK 


J(^  you  if^aviC  a^wciH  molor 


-office:  of 

Town   Clerk 

BO*BD01tT*UeT. 
>  i.  UZBEK 

A.a.KADFMAN.   Cuam 

F.  VIM  HDT8,  krrr. 

KhjJMAXrxyy^^K^   ^XiMXrvi&^c 


Sutumltvllle  Ind 


Vlffir.  J*.?     ion? 


Uma^ 


a.diy 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machiine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,  CHICAGO.       TELEPHONE    MAIN    1280. 

r^      OPEN    DAY  AND    NIGHT.       °s 

<c"ea.  riRST-CLASS    EQUIPMENT   THROUGHOUT.  .      - 


Dynamos  Armatures. 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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[ARNOLD  ELECTRIC] 
POWER  STATION  Co. 

Engineers,  Constructors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

'   SUITK  1539,  MARQUETTE  BLDQ.,   CHICAGO, 

MEW  YORK  OFFlCt:  711  TRANSIT  BLl>G. 


Byllesby,  H.  M.  &  Co.  1 

(Incorporated) 

ENGINEERS 

Deslgll,Con8tructEindOperateRailwfty,IJght,  I 

Power  aud  Hydraulic  Ftants. 

STftmlniitionfl  and  Reports. 

New  Tork  Life  Building,      -     CHIOAGK),  ILL. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER.] 

Central  Lighting  Stations, 

Electric  Power  Transmission, 

Suite  1305.  Chemical  Bldg.,      ST.  LOUIS. 


EVANS,      ALMIRALL  ' 
&  CO., 


Central  Station  Heating 
Hish    Pressure     Piping. 


I  1057  Monadnock  Blk., 


Chicago. 


I  Robert  W.  Hunt  &  Co. 

ENGINEERS 

i  1121  The  Rookery,  66  Broadway, 

Chicago.  New  York. 

MonongahelaBankEldg.,  Pittsburg. 

Norfolk  House,  Cannon  St.,  London. 


H.  J,  Hlnhinmck,  ^ 
Sec.  and  Gen'lSup't, 

General  Engineering 

1^^       Tmtt  Consulting  End 

\^KJ,f     X  nii    ContractingEnglneers. 

Telephonee.ElectricLlght.Po-werTranBmlflslon  | 

Suite  1112, 135  ADAilS  ST..  CHICA  GO. 

Long  Distance  Toleplioue  Central  478. 


I  SARGENT  &  LUNDY.I 

ENGINEERS, 

^  RAILWAY  EXCHANGE. 

Cor.  Jackson  and  Michigan  Boulevards, 
CHICAGO. 
DERicK  Sargent.  A.  D.  Lundy.I 


RUEBEL  ■  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  AM) 
ELECTRICAL  ENGINEERS, 

Suite  801  Chemical  Building, 
ST.  LOUIS,  U.  8.  A. 


I  Lens  DlBtaJice  Phone  Central  SU8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 
Spbcialtibs— Central  Station  Heating  Pi&nta, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  Qoa  and  Street  Railway  Plants. 
rt22o-2i  Maj?quettb  Building,    CHICAGO. 


J.  H.  HALLBERG 

Consulting  Engineer 
Electric  Light,  Power  and  Railway  Plants 

I  Suggestions  to  secure  Ecoiiomy,  Specifications,  | 

Examiuutions  acd  Reports 

i5  Briiixdway,  NKWTORK 

Luuf  Uist^i'iceTelc-plione  4J78  Bri      " 


KEMP,  R.  W. 

Consulting  and  Contracting  Telephone 

Engineer. 

Plana  and  dpeclflcatioti  for  complete  plants. 

Old  plants  overhauled  and  placed  on  paying 

baBlB.      Territory,    Kansas,    Oltlahoma    and 

Inaldn  Territory, 

Wellington,       -        -        -        Kansas. 


B.UTTERFIELD,  J.  F.  j  i  Hornaday,  J.P.  &  Co 


ELECTKICAL  ENQUtEEE  AND  CONTKACTOR. 
Complete  Telephone  Exchanges  Built  and  Mo-   I 

terlai  Furnished. 
Cable  Construction  and  Underground  Conduit 

Construction  a  Specialty. 
Room  595, 113  Adams  Street.       CHICAGO,  ILL. 


SUITE  IloS   TRACTION   BUILDING 

CINCINNATI,  O. 

]  WATERWORKS,   ELECTDIC  RAILWAY.    LIGHT, 

TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers, 

Lighting  Power  Kailways, 

x8o4-i8o6-i8o8-xSio-l8i3  Fisher  BDildin^ 

CHICAGO. 


STANTON,   LE   ROY   W. 

Consulting  Telephone  Engineer 
Plans,  Speciflcations  and  Supervision  of 
Installation  of  Gomplete  Telephone  Plants 
Special  Reports  on  Telephone 
Properties  and  Apparatus 
411  Electrical  liid.L'..      (.'lev eland.  Ohio 


DUGALD  e.  JACKSON.  C.  E. 
WILLIAM  B.  JACKSON.  M.  E. 

MEMBERB 
AMERICAN  INSTITUTE  BP  CLECTRICAi.  KNGtNEERB 

ahehican  •••iety  or  mechanical  ENGrNEEna 
ahehican  BociETr  or  civil  enginecrb 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


rraciicai  iiunning  01  uyiiaiiius. 

A  tittle  booklet  on  the  care  and  tbe  loc&ttnK 
ind  remedying  of  troubles  in  dynamos  and 
motors. 

Catalogue  of  mechanical  and  electrical  booki 
re  6. 

ELECTRICIAN  PUBLISHING  COMPANY, 


ELECTRICAL  BOOKS 

Make  your  book  purchases  from  the  only  large  stock  of  electrical  books  carried  in  the 

West.     Prompt  shipments  guaranteed.     If  you  do  not  find  what  you  want  in  the 

following  list,  write  for  complete  and  up=to-date  book  catalogue. 


Price. 

Webb's  Telephone  Hand  Boole,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  Book,  cloth  binding. . .  1.00 

Badt's  Incandescent  Wiring  Hand  Boolr,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Boolj,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Booli,  cloth  binding. . .  1.00 

Dobb's  The  Inspector  and  Trouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins'   Catechism  of  Electricity,   leather  binding 2.00 

Practical  Electricity,  leather  binding 2.00 

Thompson's  Polyphase  Electric  Currents,  cloth  binding. . .  3.50 

Varley's  Electro-Magnet,  cloth  binding  1.00 

Buclsley's  Electric  Lighting  Plants,  cloth  binding 2.00 

Hasliins'  Electricity  Made  Simple,  cloth  binding l.OO 

Hasliins'  Transformer,  cloth  binding 1.25 

Houston's  2-volume  Electrical  Dictionary,  half  leather,  very 

cheap,  half  price   6.00 

Watson's  Electrician's  Handy  Boole,  cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,  cloth  binding. . .  1.50 
Trevert's  How  to  Build  Dynamo   Electric     Machinery,  cloth 

binding    2.50 

Trevert's  Experimental  Electricity,  cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Trevert's  Electric  Railway  Engineering,  cloth  binding 2.00 

Allsop's  Bell  Construction,  cloth  binding 1.25 


Price. 
Trevert's  Electrical  Measurements  for  Amateurs,  cloth  bind- 
ing    $1.00 

.illscp's  Telephones,   Their  Construction  and   Fitting,   cloth 

binding    1.25 

Allsop's  Bell  Fitting,   cloth  binding 1.25 

Allsop's  Induction  Coils,  cloth  binding 1.25 

Bell's   Electric  Power  Transmission,   cloth   binding 3.00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding 2..'50 

Cushing's  Standard  Wiring  for  Electric  Light  and  Power, 

leather  binding   I.OO 

Hanchett's  Modem  Electric  Railway  Motors,  cloth  binding.  2.00 
Houston  &  Kennelly's  Electric  Transmission  of  Intelligence, 

cloth    binding    i.oo 

Houston  &  Kennelly's  Electrical  Measurements,  cloth  bind- 
ing      1.00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding l.OO 

Houston  &  Kennelly's  Electric  Arc  Lighting,  cloth  binding.  1.00 

Houston  &  Kennelly's  Electric  Motor,  cloth  binding l.OO 

Houston  &  Kennelly's  Electric  Street  Kailways,  cloth  bind- 
ing       1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding.  1.50 

Jlerill's  Electric  Light  Speciflcations,  cloth  binding 1.50 

Wiener's  Dynamo  Electric  Machines,  cloth  binding 3.00 


ANY  OF  THE  ABOVE  B 'tOKS  SENT  PREPAID  ON  RECEIPT  OF  PRICE. 

ELECTRICIAN    PUBLISHING    CO 

SUITE  510  MARQUETTE  BUILDING,  CHICAGO. 
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BITUMINIZED  FIBER 

CONDUIT 

FOR  UNDERGROUND  CONSTRUCTION 


Combines  the  good  features  of  other  conduits. 
Eliminates  the  bad  features  existing  in  many  kinds. 
Has  valuable  features  not  found  in  any  other  ducts. 

Made  in  7-foot  lengths  with  male  and  female  joints,  making 
construction  very  rapid  and  simple, with  consequent  low  cost. 

Alignment  is  perfect  and  permanent  without  tedious  care 
and  skill  required  in  laying  of  butt-joint  conduits. 

Users  are  astonished  by  the  ease  and  rapidity  with  which 
cables  can  be  drawn  in,  and  this  without  the  slightest 
scratching  or  injury  to  the  lead  covering  thereof. 

Made  in  sizes  from  i-inch  to  lo-inch  diameter. 

Bends  of  any  radius  and  any  angle. 

Write  us  for  further  information  and  prices,  stating  sizes 
and  quantities  required. 


American  Conduit  COm 

Main  Offices:  tOOS'S  Manltattan  Buililing,  Oliicago 

other  OfflcBMi 

170  Broadway,  Mew  Yorltm  336  IVIaoy  Stm,  Los  Angeles 


We  latroduced  successful  4-patty  lines 

LEICH  SELECTIVE  SYSTEM 


Write  for  onr  booklet— "SelectlTeW." 


CENTRAL 
ENERCY 

^  PC 

MACNETO 


Impedance  Coll  for  Eelectlvea.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Wade  la  any  dtslred  capmclty. 

Sample  parts  and  quotations  on  request, 

INTERNATIONAL 
TELEPHONE  MANCFACTURINfi  CO. 

CHICAGO,  U.  S.  A. 


Standard  three-bar  generator,  same  as  used  in  our  series  telephones; 
We  have  manufactured  generators  since  we  first  started  in  busi- 
ness. What  this  experience  means  to  you  enables  us  to  sell  the  best 
generator  made  at  a  price  slightly  above  the  ordinary.  The  differ- 
ence is  caused  by  the  better  grade  of  material  used  and  the  superior 
workmanship. 

You  ray  nothing  for  our  experience.    Our  Bulletin 
Ko.  11-E  explains  fully  this  apparatus.    Mailed  free. 

Stromberg-Carlson  Telephone  Mfg.  Co. 


GENERKL  AND  EASTERN     OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


WANTED 

ELECTRIC    LIGHT    PLANTS 
ELECTRIC   STREET  CAR    LINES 


They  are  ivanted  by  some  good  towns  in  Illinois, 
Missouri,  Kansas  and  Nebraska. 
If  you  really  "mean  business,"  you  can  get  par- 
ticulars by  writing 


Burlington 
Route 


W.  H.  MANSS, 

Industrial  Commissioner, 
209  Adams  Street  -  -  CHICAQO 


d 

m 
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When  In  want  of  the 
Right   Kind   write  us. 

Wi 
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The  Kellogg  Switchboard  &  Supply  Co. 


has  received  the 


GRAND  PRIZE 

at  the  LOUISIANA  PURCHASE  EXPOSITION  for 
TELEPHONE  SYSTEMS  AND  APPARATUS 


THE   HIGHEST  AWARD  GIVEN 

KELLOGG     SWITCHBOARD    tc    SUPPLY    CO. 

CONGRESS  AND  GREEN  STS.,  CHICAGO 


Seymour  Building 

LOS  ANGELES 


Electric  Building 

CLEVELAND 


Keystone  Telephone  Building 
PHILADELPHIA 


SOMETHING  DOING  IN  A  STORM 

WITHOtTT  A 


King  of  Protectors 


Better  Buy  a 


BABY 

KNIFE 

SWITCHES 

STAMPING 

AND 
PLATING. 

SOLD  BY 

ALL 
JOBBERS. 


TORNQUIST" 

COMBINATION  LIGHTNING  ARRESTER  GROUND 
SWITCH  FUSE  AND  LEVER  CUT-OUT. 

THE  ONLY  SAFE  PROTECTOR  MADE. 


ORDER  SAMPLE  NOW. 


Clinton  Stamping  &  Electrie  Co., 

CLINTON,  lA. 
HART  &  CO.,  Chicago,  General  Agents. 


No.  12  Double  Line. 


PROTECTORS 
THAT  PROTECT. 


Our  patent  wrapped 
fuse  used  in  our  pro- 
tectors are  an  insurance 
policy  against  light- 
ning. 


Sample   free   by    mail    to 
any  Exchange  or  Toll  Line 


CENTRAL  TELEPHONE 
AND  ELECTRIC  CO., 

009  Market  St., 
ST.  LOUIS,    U.  S.  A. 


100 

95 


SUBSCRIBERS  of  the  Citizens'  Telephone  Company  of  Grand  Rapids,  Michigan,  were 
selected  at  random  by  a  disinterested  party  and  asked  how  they  liked  that  company's 
Automatic  Telephone  Service  in  comparison  with  the  manual  service,  which  it  replaced. 

OF  THEM  said  it  was  so  perfect  that  there  could  be  no  comparison,  they 
greatly   preferred    it; 

■f     OF  THEAI    said    they  "didn't   care    which    they   had;" 
I       OF   THEM    preferred    the    manual    service. 

The  above  percentages  indicate  the  attitude  of  6,000  subscribers  to  Automatic  Telephone  Service 
in  Grand  Rapids. 

MR.  TELEPHONE  MANAGER,  if  you  are  trying  to  satisfy  the  public  and  give  your  patrons 
the  sort  of  service  they  appreciate  most  you  will  take  the  hint  that  this  conveys  and  give  them 
Automatic  Ser\-ice. 


AUTOMATIC  ELECTRIC  CO., 


Van  Buren  and  Morgan  Sts.    , 

CHICAGO,   U.  S.  A.    ^ 


i6 
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PRODUCERS 


AND 

WHOLESALERS 
OF  WHITE  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES   ON    SMALL    POLES. 
Writefor  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NAAORC 


[KOSS   MICH. 
LANSE       •• 
MUNISING     •• 
ONTONAGON 
SNER.WIS 
=  ESHT1G0     •• 


SUITE    IZ06  TRIBUNE  BLD6.  CHICAGO. 


TELEPHONE       POLES 


y«rdj  at  Bed  Cliff.  Wis..  AUkln,  Feeley,  C»ta!t3set,  Deer  Elver,  Tenstrlke 

and  Black  Duck.  Minnesota. 

Lftrgeslocks.    Prompt  shtpmenls.    Carefully  Impeded  stock  at  low  prlcoi. 

018-19  Lumber  Exchange 
MINNEAPOLIS,  MINN. 


J.  W.  MORRISON  LUMBER  CO.. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


et/Ca)tA^  'V>^c^LUk 


'y^ii^^^M, 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,  MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlnious  baking  at  I80*>  F. 
iHI  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


SEND  YOUR  ORDERS   FOR 

THE  MARYLAND 
CHESTNUT 


POLES 


To  S.  A.  GATES 

Gapland.  Washington  Co., 

Maryland 
Prompt  Shipments 


A  PRACTICAL  BOOK 

FOR  PRACTICAL  MEN 

"MODERN  WIRING  DIAGRAMS  AND  DESCRIPTIONS 
FOR  ELECTRICAL  WORKERS." 

By  Henry  C.  Horstmann  and  Victor  H.  Tousley.  160 
pages,  over  200  illustratloDs.  Full  leather  binding, 
red  edges.    Pocket  size  4x6.     Price,  net,  $1.50. 

A  work  that  not  only  tells  you  how  to  do  It,  but  shows  you. 

THIS  BOOK  tells  how  to  wire  for  call  and  alarm  bells.  For  burglar 
and  fire  alarm.  How  to  run  bells  from  dynamo  cxirrent.  How  to 
install  and  manage  batteries.  How  to  teat  batteries.  How  to  test  cir- 
cuits. How  to  wire  for  enunclators;  for  telegraph  and  gas  lighting. 
It  tells  how  to  locate  "trouble"  and  "  ring  out"clrcult«.  It tella  about 
meterrt  and  transformers  It  contains  30  diagrams  of  electiic  Ugh.inK 
circuits  alone.  It  explains  dynamos  and  motors;  alternating  and  di- 
rect current.  It  gives  10  diagrams  of  ground  detectors  alone .  It  gives 
"  Comijensator"  and  ytorage  Battery  installation.  It  gives  simple  and 
explicit  explanations  of  the  "Wheatstone  Bridge"  and  ItR  uses  as  well 
as  volt-meter  and  other  testing.  It  gives  a  new  and  simple  wiring  table, 
covering  all  voltages  and  all  Iobbijs  or  distances,  etc.,  etc. 
SENT  PREPAID  ON  REOEiPT  OF  PRICE 


ELECTRICIAN    PUBLISHING    CO. 

5  10    Marquette  Building,  Chicago 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  NewYork 


WHITE  CEDAR  POLES 

HALL  L.  BROOKS 

52    WISCONSIN    AVBNUB 
TOMAHAWK,  WIS. 


"Practical  and  to  the  Point'' 

IS  ALL  THAT  NEED  BE  SAID  OF 

THETELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb. 

160    Fag^es,    133    Illustrationa, 
Clotli,    Price    $1.00. 

The  book  for  those  interested  in  telepbony. 

ELECTRICIAN   PUBLISHING   CO., 

BIO  Marquette  BIdg., 
CHICAGO. 


Locations   for   Industries 

Erie  Railroad 

Chicago  to  New  Yoric 

The  Erie  Railroad  Company's  Indus-' 
trial  Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
■an  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street,  New  York 


TYPEE. 


SCHEEFFER  IIMTECRATINC 
WATTMETER 

Type  E  for  Alternating  Current  Type  f  lor  Direct  Current  Circuits 

DUST  AND  BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TYPEF. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERMATIMO  CURRENT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURRENT. 
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That  are  cheaper  to  install  because  of  the 
simple  method  of  burying  and  the  great 
strain  that  can  be  applied  -  American  Bull- 
Tongue  Anchors  reduce  the  cost  of  the 
process  of  guying  a  pole  by  reduction  in 
labor,  they  stay  solid,  they  do  not  slip  no 
take  up  required.  21  cents  worth  holds  8,713 
pounds,  42  cents  worth  holds  10,521  pounds, 
other  money's  worth  in  proportion. 

I.  A.  BENNETT, 

529  and  530  Monadnock  Block 


CHICAGO 


are  just  as  prompt  as  on 
Poles.      That's  saying    a 


OUR  TIE  SHIPMENTS 

good    deal,    for  we    have    a   high    reputation  on   Poles.     Won't  you 
let  us  quote  you  now,  so  you'll  be  ready  to    order  ? 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Micliigan. 

Pittsburg  Agents:   TIPPER  &  PATTON,  509  Bessemer  Building. 


BRACKETS— X  ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OUR.    MOTTO    IS: 
Prompt  Shipment       Quality       SaUsfaotlan       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


''The King's  Highway." 


TO   THE 

GATEWAYS  OF  COMMERCE 

THROUGH  THE 

CENTERS  OF  POPULATION, 


adding  greatly  to  the  interest  of  your 
journey,  without  increasing  its  ex- 
pense beyond  ■what  you  would  expect 
to  pay  for  the  "best,"  which  you  se- 
cure if  you  travel  by  the 


NEW    YORK    CENTRAL    LINES. 


A  Copy  of  "Four-Track  Series"  No.  13.  '-UrbaQ 
Popxilition  In  1900,"  will  be  sent  free,  on  receipt  of 
a  two-cent  stamp  by  George  H.  Daniels,  Qenerat 
PaBsengerAgentjNewTork  Central  (SHudsonRlver 
R.  R.,  Qrand  Central  Station,  New  York. 


TEETELEPHOM  HAND-BOOK 

BT 

HERBERT  LAWS  WEBB. 

Price  $1.00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBUSHINQ  CO., 

Suite  5:0  Marquette  Building,  Chicago. 


POLES,  TIES,  posts; 


THE  PORTER  CEDAR  CO., 
SAIINAW,    MICH. 
PRODUCERS.  We  want  your  Inquiries  always. 


WESTERN 


:ir:GEDARPOiES 

All  Lengths  ANi>  SIZES 

LindsleyBros  Co. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Largi  Stock  Constantly  on  Hand 


Poles 


f*-^-c 


^  jUj^HULijiL^  J  juiiiuii^j^y,jjj^i;ig|,;jj|jj^,^^^  ingw 


?f  OAR  POUEB 


ESTABLISHED   1862 

WM.  MUELLER  COMPANY 

I2II-IZ-I3  MARQUETTE  BLDG.  CHICAGO. 

EIGHT   DISTRIBUTINa    YARDS 


ISHT   DISTRIBUTINa    YARC 


(M4.\s:u^ 


'^a^zie4. 


<3uJU&^.    0iccx3O 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  hav«  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Maihttan  Electrical  SiDly  Co. 

CHICAGO: 
188  Fifth  Ave. 


NEW  YORK: 
82  Oortlandt  St. 


Points  in  Wisconsin 
and  the  Nortiiwesf 

are  covered  by  Wisconsin  Central  Railway's 
convenlenl,  solid,  wide  vestibuled  trains,  equip- 
ped v?ith  Pullman  sleepers,  free  reclining  cbalr* 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front), 
Cbicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Dulutn,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 

iAS.C.POND.Gen'IPass.Agt.,Mnwaukee,Wls. 


CENTRAL  STATION  HEATING 


We  are  the  originators  and  builders  of  the  undergrotind  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu' 
facturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHL&T    AND    PRICE    LIST 


Americam  DisrmcT  Steam  Company 

Mention  Western   Electrician.  L  OCK  PORT,  N.Y.  CmICAGOJlL. 
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BOILER  WATERS  CORRECTED 

to  remove  and  prevent  scale  and  to  stop  corrosion.     DEARBORN  TREATMENT  does  the  work.    Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


T^T^TST 


—     OMEIVIIOAL.    ^^/ORKS. 

27-34  RIALTO  BUILDIHO.  CHICAGO,  ILL.  W.W..     .H       «OGA«.     •=.„.„.«„*  Tefeohone:  H«rrl,„„  3030  nnH  .,0,1 


Dixon's 

GrapKite  Pipe 

Joint  Compound 


'Sirii  luxiiN 


Makes  the  tightest  joints  that 
remain  free  from  rust  and 
come  apart  easily  at  any  time. 

Write  for  Booklet  J25Dand  a  sample. 

1:  CO  .  jKKsHV  i.rrv.  N    I 


ARE  YOU  LOOKING  FORMONEY? 

o,  buy  WALRATH  OAS  OR  GVSOLINB  ENQINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-Amerlcaa  Exposltloo. 

II  will  produce  as  good  a  com- 
merclallight  as  tbat  of  an  auto- 
matic steam  engine,  eliber  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  W 

MARINETTE 
GAS  ENGINE  CO., 

CHICAQO  HBlQtITS,  ILL. 

Keystone  Engineering  Co.,  Farmer's  Back  Bldg.,  Pittsburg.  Pa. 

Strong,  Carlisle  &  Hammond  Co..  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co.,  149  Broadway,  N.  Y. 

C.  H.  Seidenglanz.,  52  When  Bldg.,  Indianapolis,  lad. 


JEFFREY  fiiri  DREDGES 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS. OHIO.      ! 


BEST  OH  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

KBOULATION  AND  ECONOMY 
OP      FUEL     UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Tbea  compare  It  wttb  some  0*8  Baglae 
hand  books  tbat  coat  $1.00. 


Wool/ey 
Foundpy  &  Machm  Works 

Box  400,  Andermoa,  Ind. 
U.  S.  A. 


REG.TRADE MARKS    JhE  RhOSPHOR  BRO NZE  SMELTINGCO.IIMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

,)     "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

'^/■r-,^4c'v3cow»J-  —  DELTA    METAL 

/X  CASTINGS,  STAMPINGS  bnd  FORCINGS 

/dELTA\  original  andSoleMakers  in  the  U.S. 


RUSSELL  W.  KNIGHT,  Treasurer 

IVIF 


H.  N.  FENNER,  President  J.  F.  BLAUVELT,  Agent 

IME\^/     EIMOI«/VIMD     E 

MANUFACTURERS  OF 

IN/lacKiinery  Tor   Insula-tiog  Eleo-trioal   \A/ires 

Brt^lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 

P-INE     CA.STINOS     A,    SIBBCIAI.-rY 

-     ~   PROVIDENCE,  R,  I.,  U.  S.  A, 


304  PEARL  STREET, 


Gas  and 

Gasoline 
Engines 

are    strong   and  simple 
in  construction.      Parts 
are     few    and    easily    understood. 
Olds  engines  can  be  readily  oper- 
ated by  any  man    of  ordinary   in- 
telligence without  previous  experience.     Repairs,  though 
seldom  necessary,  can  be  quickly  and  economically  made. 
StationeLry  Engines  -        2  to  100  H.  P. 

PortB.ble  Engines        -        -  8  to    18  H.  P. 

For  complete  information  and  new  illustrated  catalog  write 

OLDS  GASOLINE  ENGINE  WORKS 

252  R.lver  Street  -  -  -  Lansing,  Mich. 


In  supplying  boilers  with  hot 
purified  water,  thus  keeping  a 
larger  heating  surface,  as  well 
as  meeting  sudden  demands 
tor  power,  the 

GREEN'S 
ECONOMIZER 

is  but  beginning  its  savings  to  plant  owners.  What  has  been,  and  possibly 
will  again  be — cost  of  fuel — oneof  the  greatest  expenses  of  a  plant,  is  reduced 
from  ID  to  20  per  cent.  ELECTRIC  LIGHT  AND  POWER  PLANTS 
having  a  Green's  Economizer  realize  the  greatest  saving.  We  will  be  pleased 
to  send  our  free  booklet  showing  construction  and  how  applied. 

THE  GREEN  FUEL  ECONOMIZER  CO. 


Sole  Manufacturers  In  the  IT.  S.  A. 


MATTEAWAN,    M.    Y. 


SAMSON  TURBINE 


The  QUICKER  the  SPEED  of  a  GENERATOR  the 
LOWER  its  COST.  The  SAMSON  has  a  quicker 
speed  for  a  given  power,  than  any  other  turbine  built. 
If  you  e.xpect  to  DIRECT  CONNECT  generator  to 
turbine  shaft  we  can  certainly  SAVE  you  considerable 
EXPENSE  in  your  installation. 

THE    JAMES    LEFFEL&CO., 


SPRINGFIELD,  OHIO,  U.  S.  A. 


(Jctober  22,  1904 
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No  Premiums 


Users   of  Type  A 


T  r  ansf  ormer  s 


pay  no  premiums  ior  the  business  insur- 
ance that  goes  with  every  Type  A,  because 
their  perfect  insulation  is  obtained  without 
a    reduction    in    transformer     efficiency. 


STEVENS 

MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOR 

StmtlQamry  and  Aarlne  Bnsineera.  Firemen,  Electrician*,  flotormeo,  lea 

Machine  Men  and  Mechanics  In  Qenerot. 


Naw  and  OngloaL    All  Modern  Machinery  fully  desorlbed  &nd  explained.    Technical 

Points  inade  Clear  t>y  Word  and  Drawing,    Quutions  and  Answers 

for  Clvit  Serrlca  Examinations,  etc. 


SUBJECTS  TREATED: 


WATBE.  STEAM,  COMBUSTION.  SMOKE  PREVENTION,  BOILEES,  BOILBB 
CONSTRUCTION.  TESTING  AND  MANAGEMENT,  SAFETY  VALVES,  IN- 
JECTORS. PUMPS  AND  GOVEBNOKS.  STEAM  GAUGES.  LUBBICATaBS, 
ENGINES,  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND, RECEIVER  ENGINES.  HOT  AIR  AND  COMPEBSSBD  AIR  EN- 
GINES. TKAOTION  ENGINES.  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAIL. 
INDICATOR.  REFRIGERATION.  ABSORPTION  AND  COMPRESSION  METH- 
ODS,  BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS,  VALVES, 
TESTS.  TABLES.  AMMONIA,  AMMONIA  FITTINGS.  LIQUID  AIR,  MACHINE 
SHOP  PRACTICE.  STANDARD  NUMBERS  AND  RULES.  PULLEY  SPEED 
'  CALCULATION.  SQUARE  ROOT,  LEVERAGE.  ELECTRICITY,  DYNAMOS, 
ACCU.MULATOR.  RHEOSTAT.  TRANSFORMER.  VARIETIES  OF  DYNAMOS. 
PARALLEL  AND  SERIES  WIRING,  THREE-WIRE  SYSTEM,  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS,  ELECTRICAL  MBAS- 
URBMENTS.  MOTORS.  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS, CONTROLLER.  ELECTRIC  LOflOMOTIVE.  ELECTRIC  HEATING 
AND  COOKING.  HOUSE  WIRING,  DIFFERENTIAL  GEAR,  FRICTION 
CLUTCH,  COMPOUND  CYLINDERS.  REVERSING  GEAR,  THE  STACKER. 
ALSO.  THE  ELEMENTS  OF  ALGEBRA  MADE  EASY. 


336  Pages.    240  Illustrations. 


tl^^EI,  $1.00.     Seat  anywhere  prepaid  on  receipt  of  price. 

Electrician  Publishing  Company, 

SIO  Marquette  BIdg.,  Chicago. 


Good  Advice 


No.    13. 

Good  wines  improve  with  age,  but  not  so  with 
all  Direct  Current  Wattmeters.  The  former  is 
sometimes  used  as  an  antidote  for  the  disap- 
pointing and  discouraging  behavior  of  the 
latter.  We  do  not  know  it  to  be  general  that 
some  meters  are  conducive  to  making  the  me- 
terman  form  the  acquitintance  of  John  Barley- 
corn, but  we  do  know  it  to  be  generally  acknowl- 
edged that  Duntian  Meters,  as  part  of  a  plant's 
equipment,  keep  it  in  a  sober,  healthy  and 
money-making  condition. 


Good  Advice  No.  1 4  Next  Week. 


Send  for  Bulletin  and  Prices. 


DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,  IND. 
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ESTABLrSMED    IG    t-EAR 


THERE'S    MONEY 
FLASHERS 


IN 


for  the 

ELECTRICAL  CONTRACTOR 

E\erv  electrical  coniractnr  can 

■  ■'-■  '"■ -■••■  -       •  '--sel- 

ved 

.     dis- 

•  t  liolidav 

,   t ,.  ■- 


plays 


for  the 
CENTRAL  STATION 

By  talking  Reynolds'  Flashers 
you  can  iiuerest  many  people  in 
electric  siuns  and  window  dis- 
plays who  were  never  interested 
belbre. 

Now  is  the  time  to  i)usli  them 

f.  .-  ;-..^l,M i;;..!....; 

.  noldp  Flash- 
—  t.tr  c\  erv  use. 


REYNOLDS    ELECTRIC    FLASHER    MFC.    CO. 

221    FIFTH   AVENUE,    CHICAGO 


U.S. METAL   POLISn 


OLIStieS  ALL  METALS.   B 


I  I  Geo.W.Hoffman 

29a    E  Wi'K.iN&Tosr.'-  l'.:i.-.str-. 


VULCANIZED  FIBRE 

Highol  grades  for  electrical  tnnilallon  and  meciiaalcal  purposes,  io  sheets, 
tubes,  rods  and  special  sliapes.     Catalogues  aod  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 

I  Point  for  the  Monitor  Busliing 

is  the  fact  that  It  Is  made  with  a  perfectly  ronnde<l  orifice, 

making  this  the  I  bushtnp;  that  will  not  cut  Insulation  on 

ivires.    1  other  polot  Is  lis  coverin;;  •.if  in-uintintr  enamel  - 

producloti   the  sraooihesi  and  s. 

niinuti    spent  in  Investi^^ating 

proiiiaViie  toany  1,   OdIv  1  hou^ 

to  manufac".nre  them  and  that   i.  lut.   i  »w,n:u  i..«.ij.-  Li.t 

BOSSERT  ELECTRIC  CONSTRUCTION  CO., 


® 


® 


Small  Units 
in  Electric  Generating  Sets. 

Write  for  our  estitna.tes  a.nd  prices. 


« 


Ci*ocker« Wheeler  Company 

M&nufe>.ot\arer5  of 

GeneraLtors  at.nd  Motors 
Electrical  Engineers 

AMPERE.  N.  J. 
Branch  Office*  In  Sixteen  PrlnclpB^I  Clllel 


iBIack  Diamond  File  Works  ^ 


Kat.  l>>e3. 


Inc.  1805. 


Twaivs 
Medals 
AwardtO  at 
Intern  atlonal 
Exposllloni 


Special 

Prize 

Gold  Medal 

at  Atlanta, 

1895. 


{♦ 

^  OFB  GOOnH  .4BE  OR   SALK  IX   EVERY  L,E.4DI!tre  HABDWAKE  W 
4({  8T0KE  IX  THE  t?NITF.I>  (STATES  AKD  CAXAOA.  fj^ 

I    6.  &  H.  BARNETT  COMPANY,   | 

S  PHILADELPHIA,    PA.  ^ 


Write  for  Catalog. 


UTICA,  N.  Y.,  U.  S.  A 


STURTEVANT 

GENERATING   SETS 


For   Lighting  and  Power 

All  Types    and    Sizes 

Between  1$^  artd  250  K.  W. 

We  Bxiild   Both  Engine  and   Generator 


B.  F.  STURTEVANT  CO. 

BOSTON.  MASS. 

Gener&.l  Office  B..r\d  Works,  Hyde  Pa^jk,  M&.ss> 
NEW  YORK       PHILADELPHIA      CHICAGO      LONDON 


JOHN  A.  ROEBUNG'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copptr 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


■AGENCIES    AN*    8RANCHEI' 


■•■  Ttifc  Chlctaa  CIsisland  tan  FrancIsM  Phlladtlpbit 


Vol.  nn.     Sa.OO  Per  Ahum. 


Publishing  Coiapao7,  Chicago. 


CHICAGO,  OCTOBER 


v|.i.n.ii;nh     Wo|oiii[.>.>x 


10  Gents  «  Copy. 


No.  18. 


JIUIDI     CV  INSULATED 

JIVIr    L.HyV  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

"""B.^H'x'sb""^       The  Simplex  Electrical  Co., 

Monadnock  Slock.  CHICAGO.  I  I O  State  Street,  BOSTON,  MASS. 


WESTERN   SELLING  AGCNT, 
H.    B.    HIXSON. 

1W4  Monadnock  Slock.  CHICAGO 


1889— Paris  Sxpositton, 
Hedal  for  Babber  Insolation. 

1893- World's  Fair, 
Medal  for  Rubber  Insnlation. 


TH£  STJJTDABD  FOB 

BVBBFB  IXSIILATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  '""r'  Wires. 
THE  OKONITE  CO.,  Ltd. 

l".'Ki.S?i!:.\'i.  ["•■»«•'»•        253  Broadway,  New  York. 


Geo.T.  Man8on,Gtn*l  Supi 
W.  H.  Hodclns.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

uanVfacturers  op 

Paranfta  Rubbtr  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE; 
TELEPHONE,  TBLEORAPH  AND  FIRE  ALARM  CABLES. 


All  WlKS  are  teitid  at  Factory. 


jroHESBOBo,  ma^ 


WHAT  DID  THE  WOGGLE  BUG  SAY? 

■AcJ-'fo^trnM  \    YOU  CAH'T  DO  LESS  {S?„",/lJ^,.M'',°| 

/\tmt     (.UMMUi/tivn^^B      1      SAMPLE  J.  J.  Egans   Acme  Commutator  Com- 
COMPOUNO.  ^^B     /       pound,  the  only  articl«  tbat  will  absolutely  prevent 

^^^    '       iparklDK.  cutting  or  unnecessary  wear  of  the  com- 
mutator.   Commutator  always  bright. 


vvriMi    u\\j    inc. 

JJ.CQAN'S       "W/TK 

'ACME  '  COMUTATOH  ^B     | 

COMPOUND.  ^H    / 


Ageatj  Wanted. 
50  CENTS  PER  STICK 

J.  J.  EGAN, 


ALL  SUPPLY  HOUSES  OR 

317  Austin  Ave., 


$5.00  PER  DOZEN 

CHICAGO 


CHICAGO    INSULATED     WIRE     CO. 


152-154  LAKE  ST.,  CHICAGO 
I108.1I10  PINE  ST.,  ST.  LOUIS,  MO, 


Bare 


and  Insulated  Wires  and   Cables 
Galvanized  Steel  Stra.nds 


THASC  MkHIt 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

nratlonml  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

S3  BARwlv'sriRkEt.  ">''<  <"''°*  ^^  Factory,  TRENTON,  %.  h 


STANDARD  UNDERGROUND   CABLE  CO. 


322  The  Rookery,     Westlnghouse  Bldg., 
Chicago.  Pltisburg. 

Crossley  Bldg..  San  Francisco, 


56  Liberty  St.,       1225  Betz  Bldg., 
New  York  City.       PhUadelphla,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covared  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Maoufactur.rs  of 

Electric  Globes  aad  Shades,  both 
Arc  and  Incandescent 

Inner  and  Outer  Qfobss  tut  all 
enclosed  arc  systems 

CATALOOUES    SENT    ON    REQUEST 


RUIMUES 

CONDUITS  FOR  INTE.<tlOR  WIRING. 

American  Circular  Loom  Co. 

Cbelsea,  Mass.,  New  York,  Chicago,  San  Praodsco. 


i  VOLTS 
^AMPERES 


THERMOPILES 

For  EJei'trolytlcanaij-sis,  charglDg  storage  t)a.tteries, 
ftcd  ottiercoa5t«DrcaiT«&treqaIremeats.    S3  Eaoh* 

TVALSH'S    SONS    &    CO.. 
26-i  IVaahiDeton  Street.  Newark,  K.  J. 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.  Flashw  Mfg.  Co. 

221  Filth  Ave.,  Chicago. 


THOUSANDS  IN  USE. 

Motors,  H  h-  p.  to  100  h.  p. 

Dynamos,  1  k.  w.  to  75  k.  w. 

Blzhest  Quality.     ReaioaabI,  PriM. 

THE  HOBART  ELECTRIC  MFG.CO. 

TSOY,  OHIO. 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexib[e  Sliaft 

MUlTI-SPEEDliOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Reaming,  Emery  Grinding,  etc. 
\Vrlte  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  &  Co., 
85  tjLieen  Victoria  Street,  London,  England 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Rememfier  these  rods  bave  qo  lost 
motioD. 

These  CoupIitigB  are  of  8teel  and 
are  oiade  in  ine  best  possible  tnaaner. 


Write  for  list  of  persons  using  inese 
rods— i6,(X»io]d6iQCe  May  1902.  Made 
Dd4  ft.  teoeths. 
-"   ^*,  cenls,ift.85cenl». 
iruary  34, 1903. 


UU3 AJ,WUD  aUI-J  1 

njtl.»and4  ft.  Ii 
Price.  3  It.  J5C 
Patented  Febn 


T.    J.     OC5I 


32««  aorth  FIft.anth  Stra.t 


PHiLaOELPHia,  pa. 


H.  N.  FENNER,  Prasident 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurar 


IME^A/     EIMOI-AIMD 


IVII 


IN/I 


MANUFACTURERS  OF 


Kinory  for   irisula'tirig 


■tri 


I   AA/iros 


Bfslding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 

WlfiK.     CAS-TINOS    A.    S^KCIA.L.-rY 


304  PEARL  STREET, 


PROVIDENCE,  R,  I.,  U.  S,  A. 


^ESTON  EleeMcal  Instment  Co., 


Waverly  Park,  NEWARK,  N.J. 


lUmnalei  Dial 


These  Instruments  are 
c (instructed  upon  the 
-ame  general  prin- 
; .  pie  as  our  r  e  g  a  1  a  r 
Standard  Portable  Direct 
Current  Voltmeters  and 
Ammeters,  bat  are  much 
uT^r,  and  tbe  worktng 
p&rta  are  indoeed  In  a 
seatly  deeigned,  dust-proof 
cast-lrOD  caae  which,  efleot- 
iTely  BtaieldB  the  iii9tm- 
inente  from  disturbing  In- 
floencee  of  external  mag- 
setio  fields. 


f  eston  Standd 

Portable  Direct  Beading 
Voltmeters  and  MlUiTOlt- 
meters.  Ammeters  and  Mii- 
ammet^rp,  Wattmeters 
audVoItmeters,  (or  Alter- 
nating ana  Direct  Current 
Circuits. 

Our  portable  instruments 
arerecofn^l^d  asstandarda 
throughoat  the  civllizad 
world. 

Onr  Semi-Portable  La* 
boratory  Standard  Volt- 
meters and  Ammeters  are 
atlU  better. 

They  are  the  most  rella- 
ble,  abeohite  standards  for 
LatMratory  use. 


Weaton  Standard  Illuminated 

Dial  Station  Ammeter,         BEStLIK-EaropeKnWectoB Electrical 
Style  B.  Inetrumeiit  Oo.,  mttarviraBBe  THo.  Ss 

ABie,  Pbance— E.  H.  Cadlot,  12  Rtie  -St.  Georges.  Xew  Yor     OIBce— 74  Cortlandt  St 


Z«OSDOir— ElUon  Bt        Centoiy 


fc*»%%%»»»%%*»tl»%%»»»l>%%»»»^»»%%»%»%%%%»»%%»%»»%%%%»»»%»%%%*%»'*%^* 


HENRY  NEWGARD  &  CO. 

ELECTBICAL  GONSTBUCTIOIl 

Power  and  Light  Plants.   Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings, School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illlnola. 
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Po>ver  of  the  Subway 

Nine  12,000-Horsepower  Allis-Chalmers  Engines 

The  largest  aggregation  of  Steam  Engines  in  the  world 
Daily  output  to  reach  1,250,000  h.  p.  hours. 

"The  Talk  of  the  Times" 


Interior  of  power  house  of  New  York  Subway,  showing  five  of  the 
nine  I2.000-horsepower  AllJs-CKaln\ers  Engines. 

The  three  largest  po'wer  plaLnts  in  America  atre  equipped  with  Allis«CKalmers  Engines: 
New  York  SubwcLy— 108.000-horsepower  i^^« 

Me>.i\hattaLrv  Eleva^ted,  New  York  City— 96,000-horsepower 
New  York  City  R.aLilw8>.y  Co.,  formerly  Metropolitan — 61,000-horsepower 

Allis-CKalmers  Co. 

Milwaukee,  Wis.,  U.  S.  A. 
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TheElectrig  Storage  BatteryCo. 


MANUFACTURER     OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,   etc. 

PBICe    LISTS    *N0    DESCRIPTIVE    BULLETINS    FORWARDED    UPON    REQUEST. 


SALES     OFFICES: 


Philadelpbh, 

Allegheny  Ave. 

and  19th  Si.  . 


New  Yopk,  T^ositon-. 

100  Uroadway.  CO  Siaie  St. 


Chicago 
Marquette  lildg. 


St.  Louip, 
Waiuwrlght  Bldg. 


San  Francisco, 
Rlalto  Hldg. 


Cleveland. 
Citizens  bldg. 


Canada,  Havana,  Cuba. 

Canadian  General  G.  F.  Greenwood.  Manager 

Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


f  p 

THE  B.  O.  TRANSFORMER 

^a!ip*!**''"""'^:r'5ii^^                / 

Do  you  expect  to  need  new  transformers  [his  fall?     If  you  do,  the  B.  0.  will  interest  you. 

"^■^■Bll^  / 

Low  Losses 

Higli  Efficiencies 

High  Insulation 

Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  we  will  tell  you  about  our  insulation  and  the  advantages  of  slab  wind- 
ings in  connection  with  oil  ducts. 

m^ 

^^^^^^E 

The     Stanley    Electric     Manufacturing    Company 

PITTSFIELD,    MASSACHUSETTS 

r^J^^^^mmKK^.^             ^^^^^HH^^ 

Atlanta,  Ga.,  Empire  Building                                 Boston,  Mass.,  Oliver  Building 
CHICAGO,  ILL.,  MoNADNOCK  Block                   Denver,  Col.,  Hendrie  &  BolthofJ  Mfg.  &  Supply  Co. 

New  York,  N.  Y.,  29  Broadway               Philadelphia,  Pa.,  North  American  Building 
St.  Louis,  Mo.,  Century  Bldg.                                                  San  Francisco,  Cal.,  69-75  New  Montgomery  St. 

Seattle,  Wash.,  Pioneer  Bldg. 

Representatives  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Co.  of  Toronto 

■    '    •- 

• 

"THE  S.  K.  C.  SYSTEM" 

\ht.    D.    PAIIMT. 

A  PERMANENT  INSULATING   PROTECTION    FOR    WOOD    OR    METAL. 
A  quick  drying,  moisture-proofing,  black  paint.    An  elastic  anti-rust  coat* 
Ing.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 
Write  for  "Data  on  loculatlng  Materials." 


DIELECTRIC  MANUFACTURING  CO.. 


SAINT  LOUIS. 


STCRLINQ    SPECIAL 


DO  YOU? 


BUY     LAMPS-OR>BUY     CANDLE'    POWER 


16 


(THIS  LAMP  I 
(AVERAGES) 


12 


THE  STCHUNGELeCTRICAL  MANUFACTURING  CO. 

NCW  TORR.   N.  T.  WARREN,  O.  CHICAQO.   ILL. 


PUTINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
*NY  FORM  AND  DEGREE  OF  HARDNESS.     PUTINUM  SCRAP  PURCHASED. 


BAKER&OOIVIF^AIMY,  Inc. 

ARTISANS  IN  PLATINUM 

408-410-412-414  N.  J.  R.  R.  AVE.  -  NEWARK,  H.  J. 

New  York  Office:    120   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..— 

AUis-Chalmers  Company 2 

American  Battery  Co..... —  — 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 16 

Amer.  District  Steam  Co 18 

Amer.  Elec.  Fuse  Co 4 

Amer.  EL  Telephone  Co 16 

American  Electrical  Works..  11 
Arnold  Elec  Power  Station 

Co U 

Audit  Co.  of  III.,  Tbe — 

Automatic  Electric  Co 17 

Babcock  &  WUcoi  Co — 

Badt,  F.  B 14 

Bain,  For^e 11 

Baker  *t  Company 3 

Baker  A  Co.,  W.  E 14 

Barnett  Company,  G.  A  H — 22 
Beardslee    Cliandelier     Mfg. 

Go 10 

Bennett.  L"-\- 10 

Berthold  &.  Jennings 19 

Big  Four  Route — 

BissellCo.,Tlie  F 7 

Bossert  Electric  Construction 

Co 4 

Brooks.  HallL ...18 

Bryan-Marsh  Co — 

Bryan,  Wm.  H 14 

Buckeye  Electric  Co — 

Bullock  Elec  llfg.  Co 2 

Burlington  K.  R 12 

Butterfield.  J.  F — 

ByUeshy  iCo.,-H.  M 14 

Cantwell  Press,  The. . ....  16 

Central  Electric  Co 5 

Oenc    *  Stat.     Improvement 


Co.. 


.  i-^ 


Central  Tel.  A  El.  Co -  - 

Century  Electric  Co — 

Chicago  Die  &  Electric  Co....— 

Chicajro  Edison  Co 4, 13 

Chic.  Fuse  Wire  &.  JIfg.  Co...— 
Chicago  Insulated  Wire  Co..  1 

Chicago  Mica  Co 10 

Clinton  Stamping  &  Elec  Co.lG 
Columbia  Incand.  Lamp  Co..— 

Columbia  Mfg.  Co 18 

Continuous  Rail  Joint  Com- 
pany of  America —  10 

Cope,  T.  J - 1 

Crawfordsville  Electric  Co..  7 
Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker-Wheeler  Company. ..21 

Cutler-Hammer  Mfg.  Co 7 

Cutter  Elec  &  Mfg.  Company— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Ghem.Wks.15 
Diamond  Meter  Company — — 
Dielectric  Manufacturing  Co.  3 

Directory  of  Engineers 14 

Dixon  Crucible  Co.,  Joseph..  15 
Duncan  Elec.  Mfg.  Co 22 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't...  ....10 

Edison  Mfg.  Company 10 

Edwards  A  Co 12 

Egan,  J.  J .-■-  I 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co. .  3 

Electrical  Appliance  Co 6 

Electrical  Engineerlnstitute.- 
Electrician  Pub.  Company. ..14 

ErieRy 19 

Evans,  AlmiralUt  Co-. 14 


FariesMfg.  Co 

Fox*    GX&^s^miStGtX 


"For  Sale"  Advertisements..  12 
Et.  Wayne  Elec.  Works,  Inc. .21 
Fostoria  Incand.  Lamp  Co. ..— 
Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Franklin  Elec.  Mfg.  Co  7 

Gates,  S.  A ly 

General  Electric  Co 8.  9 

General  EngineeringCo.,The  14 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co  —  — 
Gould  Storage  BatteryCo....— 
Green  Fuel  Economizer  Go..— 
Gregory  Electric  Company. . .  12 

Hallberg.  J.  H 14 

Haller  Machine  Co — 

HartMfg.Co 7 

Hartford    Steam    Boiler   In- 
spection &  Insurance  Co....  15 
Hazard  Manufacturing  Co. ..22 
Highland  Park  College.     ...  11 

Hipwell  Mfg.  Co — 

Hobart  Elec.  Mfg.  Co 1 

Hoffman,  G.W 12 

Holmes  Fibre-Graph.  Co 15 

Holophane  Glass  Co — 

Hornaday  &  Co.,  J.  P 14 

Humphrey,  Henry  H — 

Hunt  ACo.,Robt.  W 14 

Illinois  Central  Ry IS 

Incandescent  Electric  Light 

Manipulator  Company -- 

Indiana  Rub.  A  Ins.  W.  Co....  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 19 

[nternatloaal  Elec.  Meter  Co  12 


International  TeL  Mfg.  Co...  16 

Jackson,  D.  C.  A  W.  B 14 

Jeffrey  Manu  facturing  Co  — 15 

Jewell  Electrical  Inst.  Co — 

Johns-ManviUe  Co..  H.  W — 

KartaVert^Ianufacturing  Co.22 
Kellogg  Switchboard  A  Sup- 
ply Company 17,  18 

Kemp,R.  W 14 

Kester  Elec.  Mfg.  Co 8 

Klein  A  Sons,  Mathias 11 

Kohler  Brothers 14 

Kuhlman  Electric  Co 5 

Leather  Preserv.  M.  Corp  —  — 

Leffel  A  Co.,  James 15 

Lindsley  Brothers  Company.. 19 
Loud's  Sons  Co.,  H.  M 19 


Machado  ARoUcr. 

Maltby  Cedar  Company 

Manhattan  El.  Supply  Co — 

Manross,  F.N 

Marinette  Gas  Engine  Co 

Matthews  A  Bros. ,  W.  N , 

McLaughlin.  James , 

McLaughlin  A  Co.,  Jas 

McLennan  A  Company,  K... 

Measured  Service  Co , 

Mechanical  Appliance  Co 

Mica  Insulator  Company 

Minnesota  Electric  Co 

Miscellaneous  Advs 

Monon  Railroad 

Morrison  Lbr.  Co. ,  J.  W 

Mueller  Company,  William.. 
Munsell  A  Co.,  Eugene 


X]3.<3.e3ic    of 


National  Electric  Co 
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National  India  Rubber  Co — 

New  England  Butt  Co 1 

Newgard  A  Co.,  Henry 1 

New  York  Cent.  Ry 18 

New  York  Ins.  Wire  Co 11 

Northern  Elect'l  Mfg.  Co....  8 
Northwestern   Storage    Kat- 
tery  Co 4 

Okonite  Co.,  The 1 

Olds  Gasoline  Engine  Works.15 

Pacific  Coast  Pole  Co 19 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  A  Rcfl.  Co.  .— 

Pass  A  Seymour,  Inc — 

Phelan,  D.  W -.18 

PhiUips,  Eugene  F II 

Phillips  Insulated  Wire  Co... U 

Phosnii  Glass  Co 1 

Phosphor-Bronze  S.  Co 15 

Plgnolet,  L.  M 10 

Pittsburg  A  L.  S.  Iron  Co 19 

Plume  A  Atwood  Mfg.  Co — 

Port«r  Cedar  Company J8 

Reiainger,  Hugo 5 

Reynold!  El.  Flasher  Mfg.Co,  1 

Roebling's  Sons  Co. ,  J.  A 22 

Rfebel-Schwedtmann-Well»..J4 
Runzel-Lenz  Elec.  Mfg.  Co.. .17 

Safety  Ins.  Wire  A  Cable  Co.  .10 

Sargent  A  Lundy — 

Sauquoit  Silk  Mfg.  Co U 

14 
1 
10 
16 
11 


Schott,  W.  H 

Simplex  Electrical  Co.,  Tb«. 
Simplex  Elec.  Heating  Co... 

Speer  Carbon  Co 

Sprague  Electric  Company.. 
Squire  Electric  Co 


Standard  Elec.  Mfg.  Co II 

Standard  Underg.  Cable  Co....  I 
Stanley  Elec.  Mfg.   Co.,  The   3 

Stanley  Instrument  Co 4 

Stanton,  LeRoy  W 14 

Sterling  A  Son,  W.  C 18 

Sterling  Electrical  Mfg.Co....  3 
Sterling  Varnish  Co.,The....n 

Stow  Mfg.  Company l 

Stromberg-Carlson  Tel.  Mfg. 

Company , 17 

Sturtevant  Company,  B.  F...22 

Torrey  Cedar  Company 18 

Trumbull  Elec.  Mnfg.  Co — 

Turner  Brass  Works — 

Union  Electric  Mfg.  Co — 

Valentine-Clark  Co.,  The I8 

Vulcanized  Fibre  Company .  .^2 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company I 

Warren  Elec.  Mfg.  Co 7 

Wesco  Supply  Co — 

Western  Electric  Company. . .  8 
Westinghouse      Electric      A 

Manufacturing  Co 20 

Weston  Electrical  Inst  Co...  1 
Whitehead  Machinery  Co...  12 
Whitney  Electrical  Inst.  Co..— 

WUmerdlng.  C.  H 14 

Wisconsin  Central  Ry 19 

Woolley  Fdy.  A  Mach.  Wki...— 
Worcester  Coir  pany ,  C.  H 18 

YesberaMfg.  Co.-. — 

Yost  Electric  Mfg.  Co 8 

Zero  Marx  Sign  Works  11 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


Co. 


Allerv-Bradley  Electric  Crarve  Corvtrollers 


-Patented- 


rianufactured    by    AMERICAN  ELECTRIC  FUSE  CO.,  Chicago 


A  New  Controller.    Positively  No  Sparking,    No  Repairs.     Guaranteed  for  One  Year. 
Three  Months'  Free  Trial.     Perfect  Control. 


FroDtView— before  starting 


Front  View— alt  resistance  ont 


OUR  GUARANTEE:     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  hereby  guarantees  to that  U  will  at  any 

time  within  three  months  from  this  date  upon  demand  repay  to  said the  sum  of 

Dollars,  being  the  full  purchase  prioe  paid  (or  agreed  to  be  paid)  by  said to  the 

American  Electric  Fuse  Company  for  one horsepowtr  Allen-Bradley  Crane  Controller,  num- 
ber   upon  dellTery  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  in  good 

condition,  ordinary  wear  and  tear  from  use  excepted,  at  the  ofBce  of  the  American  Electric  Fuse  Company,  Chicago,  lUl- 
□oIb,  together  with  a  written  statement  that  said  controller  has  proved  unsatisfactory  to  6ald 

FURTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  it  will  at  any  time  within  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  ordinary 

use-of  said  controller,  provided  that  It  Is  a  condition  of  this  guarantee  that  -said 

hereby  agrees  to  use  ordinary  care  In  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persons,  familiar  with  the  use  of  crane  controllers,  and  further  that  lald  controller  will  not  be  wilfully  or 
maliciously  Injured  while  In  the  poisesalon  of  said 


HiGH  GLASS  WGRKX 


is  as&ured  when 
you  use  the 

HORTHWESTERM 

STORAGE 

BATTERY 

on  all  low-tension 
work. 

Groat  Canaclly, 
Light, 

Efflclmnt  and 
Compact. 

Send  for  catalogue. 
Let  us  figure  with 
you. 


Northwesfern  Storage  Battery  Co., 

283  Madison  St.,  .  .  .  Chicago,  III. 


T/^nti-CullmjComtouni^ 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

\  14  Years'  Use  on  Street  Ry,,  Light  and  Powsr  Commutatoi  s 
Has  Proven  its  Worfb.    WE  GUARANTEE  RESULTS. 
'Send  Your  Address  (or  FREE  SAMPLE  THAT  CONVINCES, 

jAS.  Mclaughlin  &  CO.,  ii.^?n'^eVs^ 


586  Fulton  Street, 


J.i      tniiinttn:) 

Chicago,  III . 


I  Point  for  the  Monitor  Bushing 

is  the  fact  that  it  is  made  with  a  perfectly  rounded  orifice, 
making  this  the  1  bushing  that  will  not  cut  insulation  on 
wires.  1  other  point  is  Its  covering  of  insulating  enamel- 
producing  the  smoothest  and  safest  surTace  possiole.  1 
minute  spent  in  investigating  this  bushing  will  prove 
profitable  to  any  1.  Only  1  house  in  the  U.  S.  has  the  right 
to  manufacture  them  and  that  1,  the  1  which  owns  the 
patent. 

BOSSERT  ELECTRIC  CONSTRUCTION  CO., 


Write  for  Catalog. 


UTICA,  N.  Y.,  U.  S.  A 


ELECTRICITY  FOR  ENGINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
BIO  Marquette  Building,  •  •  OMIOAOO 


s 


TANLEY     RECORDING     WATTMETER 


FOR    ALTERNATING-CURRENT    CIRCUITS 


BALANCED    THRUST 
STANLEY     MAGNETIC    SUSPENSION 


No  Jewel  Wear  from    Hammer  or  Side  Thrust, 
or  NIetal  Covers,  Second  Alone  to  the 


Class 


WATTMETERS 


S 

(D 


Missouri,  Kansas,  Arkansas 

FRANK  ADAM   ELECTRIC  CO. 

St.  Louis 

Colorado,  Idaho.  Montana,  Wyoming 

New  Mexico.  Ulah 

HENDRIE-BOLTHOFF   MFG.  AND  SUPPLY  CO. 

Denver 


SEND  FOR  BULLETINS  AND  INFORMATION  ABOUT  METERS  TO 

STANLEY    INSTRUMENT    CO. 

GREAT   BARRINCTON     MASS.,  U.  S.  A. 


Mexico 

VICTOR  M.  BRASHI  &  CO. 

Mexico  City 

California,  Oregon,  Washington 

Nevada,  Arizona 

BROOKS-FOLLIS   ELECTRIC  CORP. 

San  Francisco 
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It  Wili  Interest  You 
to   Know   What    the 


IKIlestern   Electric  Company  Have  to  say  Regarding 

HIGHEST  GRADE  NUERNBERG 

CARBONS 


•TRADE    MARK- 


in  their  circular,  dated  November  23, 1903,  which  in  part  reads  as  follows: 

"The  Western  Electric  Company  have  made  an  exhaustive  test  of  carbons  of  all  kinds  and  have 
found  that  the  '  ELECTRA '  Carbons  cannot  be  equaled  in  quality  or  efficiency,  produce  practically  no  dust  and  give  an 
excellent  and  steady  light.  They  produce  the  highest  standard  of  candlepower  in  proportion  to  the  current  consumed, 
and  are  the  most  economical  carbons  manufactured." 

HUGO  REISINGER,  Sole  Importer,         1  1  Broadway,  NEW  YORK  CITY. 


»*^ifwwwww»^iPWIP»ipirw»^iiwim 
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1893: 


1904 


STANDARD  TRANSFORMERS 
SERIES  ARC  TRANSFORMERS 
POLYPHASE    TRANSFORMERS 


Before  placing  our  1905  type  transform- 
ers on  the  market  we  offer  the  following 
standard  type  transformers  subject  to  our 
regular  5  years'  guarantee  at  a  bargain- 

1,000  or  2,000  volts  primary  and  1  00  or 
200  volts  secondary. 


i 


130 
60 
40 
36 

28 


30  Light. 

40 

50 

60 

SO 


56     100 


16 
18 
24 
17 
8 


150  Light 
200      " 
300      " 
400      " 
500      " 


Quick  shipments.    If  you  want  the  latest 
and  best  write  us  about  the  1  905  type. 

KUHLMAN    ELECTRIC  CO.. 

ELKHART.  INC..  U.  S.  A. 


A   GOOD    REPUTATION 

Is  a  peculiar  thing.  In  the  first  place  it  is  hard  to  get  and  merit 
and  time  alone  can  get  it.  In  the  second  place  it  is  easy  to  lose. 
PITTSBURGH  TRANSFORMERS  have  earned  their  reputation- 
earned  it  and  kept  it — which  means  a  good  deal  nowadays. 
CAN'T  WE  HAVE  YOUR  NEXT  TRANSPORnER  ORDER? 

SALES   AGENT 

264=266-268'=270  Fifth  Ave.,  Chicago 
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CHURCHER 


ALTERNATING 
RECTIFIERS 


CURRENT 


Transform  any  cycle  of  alternating  current  into  direct  cur- 
rent and  will  at  the  same  time,  if  desired,  convert  the  poten- 
tial of  the  direct  current  produced  to  a  higher  or  lower  voltage. 

SOLD  ON   30   DAYS'   APPROVAL. 

Guaranteed  to  be  cheaper  to  install,  have  lower  mainte- 
nance cost  and  higher    efficiency  than    a    motor-generator. 


Send  for  Bulletin  No.  1 1, 


THE  ELECTRICAL  APPLIANCE  CO., 


Cincinnati,  Ohio 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Aeconntnnts    nnd    Andi- 
torM. 

Andil  (Jo.  of  Illinois 
A«lJuMterM,    Cortl. 

Incandes.  Kl.  Li.  Maoip.  Co. 
Ailjusters.  Inc.  Lamp*. 

Inc.  El.  Ll.  Manipulator  Co. 
Anchors    (Tel.  A  Tel.) 

Henueu.  I.  A. 
Matlbews  A  liro.,  W.  >■ 
Annanctatora. 

Central  Electric  Co. 

Edwards  A  Companv. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Batteries  and  Jar«. 

Bissell  Co..  Tbe  F. 

Central  Electric  Co. 

Edison  Mtg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Mantiatlan  Elec.  Supply  Co. 

Wft.sco  Su}>ply  Co. 

Western  Electric  Co. 
BellH.    BaMcrn.  Bto. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Belt  DreHHint;. 

DUon  Crucible  Co..  Jos. 

Leather  Preserver  Mfg.  Corp. 

Belting.  ,,      „ 

Leather  Preserver  Mfg.  Corp 

Blow  Pipes. 

Turner  lirass  Works 
BlofTerfi. 

Slurtevant  Co.,  B.  F. 
Boiler  Coniponnds. 

Dearborn  Drug  A  Chem.  Wks. 

Boilern. 

Allls-Chalmers  Company. 

Babcock  A  Wilcox  Co. 
Roolci*.    Electrical. 

Cantwell  Press.  The. 

Elftctriclan  Publlsblnj,'  Co. 
Bootlin.  -relephone. 

YesDera  Mfg.  Co. 
BnicUets. 

FarlesMfg.  Co. 

BrnnbeM. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  C^o 
Holmes  Flbre-GraphlteCo. 
Speer  Carbon  Co. 
Western  Electric  Company. 

Cable  Haneers. 

Bissell  Co..  B.  F- 
Western  Electric  Co. 

Cables  (See  Wires  and  Cablesi 

Canopies. 

FarlesMfg.  Co. 
Carbons,    Points    and 
Plates. 

Central  Electric  Co. 
Chicago  Kdlson  Co. 
Electric  Appliance  Co. 
Relsin^er.  Hugo, 
Speer  Carbon  Co. 
Wesco  Supply  Co. 

Castlnirs. 

Farles  Mfg.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 
Cbnlns. 

Jeffrey  Mfg.  Co. 
Cbandellera. 

Farles  Mfg.  Co. 

Clrcntt   Breakers. 

Cutler-Hammer  Mft^.  (_'o. 
Cutter  Eloc.  A  Mfi:.  <:o. 
Ft.  Wavne  Elec.  Wks.  Inc. 
Union  Electric  Mfg.  Co. 
Western  Electric  Company. 
Wcstlnghouse  El.  A  Mfg.  Co. 

Clnnters. 

Farles  Mfg.  Co. 
Coal    and    Asbes    Hand- 
llnK  Ylnohlnerr* 

Jeffrey  Mfg.  Co. 
Culls  and   Uaccnets. 

WMtern  Electric  Co. 

Commntator  Componnd 

Egan,  J.  J. 


McLaughlin  &  Co.,  Jas. 
McLennan  A  Co.,  K. 

Condensers,    Electric. 

Stanley  Elec.  Mfg.  Co. 

Condalt  and  Condnlts. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Sprague  Electric  Co. 
Standard  Vltritied  Cond.  Co. 
Wesco  Supply  Co. 

Contractors     and     Elec- 
tric   L.l«b.t  Plants. 

Allis-Chalmers  Company. 
Bullock  El.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Controllers,    Crane. 

Amer.  Elec.  Fuse  Co. 

Cord. 

Runzel-Lenz  Elec. 


Mfg 
Pins 


Co. 
and 


Cross-ArmN, 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Klectric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 

Cnt-Outs  and   Sivltcbes. 

Bissell  Co.,  The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Clinton  Stamping  A  Elec.  Co. 
Crouse-Hinds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
l-t.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  Ei.  A  Mfg.  Co. 
Dynamos  and  Motors. 
Allis-Chalmers  Company. 
Bissell  Co..  The  F. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Slow  Manufacturing  Co. 
Slurtevant  Co..  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 

Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Economizers^    Fuel. 

Green  Fuel  Economizer  Co. 
Electric    Heatlns:   Appl. 

Kk'Ctric  Appliance  <'o. 
Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric    Ralln-ays. 

Crocker-Wheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical  and  Ucshan- 

leal    Enfclneers. 

Arnold  Elec.  PowerSlafn  Co. 

Httdl.  F.  n. 

Baker  A  Co.,  W.  E. 

Bryan,  Wm.  H.   . 

Buttertield,  J.  P. 

Byllesby  A  C0..H.  M. 

Evans,  AlralniU  A  Co. 

General  Engineering Co.,Thc. 

Hallberg.  J.  H. 

Hornaday,.T.  P.  A  Co. 

Humphrey,  Henry  H. 

Hunt  A  Co.,  Robt.  W. 


Jackson,  D.  C.  A  W.  B. 
Kemp,R.  W. 
Ivohler  Brothers. 
McLaughlin,  .lames 
Newgard  A  Co.,  Henry. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Schwedtman,  Wells. 
Sargent  A  Lundy. 
Schott,  W.  H. 
Squire  Electric  Co. 
.Stanley  Elec.  Mfg.  Co. 
Stanton,  LeRoy  W. 
Svilmerding,  C.  H. 

Electrical  Instrnznents. 

(Recording  and  Testing.) 
Bissell  Co..  The  F. 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Klectric  Co. 
General  Inc.  Arc  Light  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Pignolet.  L.  M. 
Stanley  Elec.  Mfg.  Co. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 
Weston  Electrical  Inst.  Co. 
Whitney  Elecll.  Inst.  Co. 

Electro-Plating  Mach*y 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Gas  and  Gaso- 
line. 

Allis-Chalmers  Company. 
Jlarlneiie  Gas  Engine  Co. 
Olds  Gasoline  Engine  Works. 
Woolley  Fdy.  A  ilach.  Wks. 

Enerines,    Steam. 

Allis-Chalmers  Company. 
Slurtevant  Co.,  B.  F. 

Fans    and    Fan    Motors.. 

Central  Electric  Co. 

Crocker-Wheeler  Companyr^ 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Slurtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

itarnelt  Co.,  G.  A  H. 
Fitting:^- 

Farles  Mfg.  Co. 

FixtnreH,  Gas  nnd  Elec. 

lleardslee  Chandelier  Mfg.Co. 
Finsliers. 

Bissell  Co.,  The  P. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Sbafts. 

Stow  Mfg.  Co. 
Forsres. 

Slurtevant  Co..  B.  F. 
FoHCs   nnd  Fnsc  Wire. 

Amer.  Elec.  Fuse  Co. 

■  Bissell  Co..  The  F. 
Central  Electric  Co. 
Central  Tt-l.  A  El.  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  A  Mfg.Co. 
Clinton  Stamping  A  Elec.  Co. 
D.  A  W.  Fuse  Company. 
Electric  Api'llance  Co. 
.lohns-Manvllle  Co.,  H.  W. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 

Globes,    Reflectors    and 
Shades. 

Fostoria  Incan.  Lamp  Co. 
Haller  Machine  Co. 
Holophane  Glass  Co. 

■  Pardrtdgc  Shade  A  Refl.  Co. 
Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Grnpliltc   Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmea  Flbre-Graphlte  Co. 
Ileatlne    (E  x  b  a  a  ■  t 

Steam>. 

Amer.  District  Steam  Co. 


Hentine    nnd    Ventilat- 
ing'   Appnratns. 

Sturtevant  Co.,  B.  F. 
Heating:,    Hot    AVater. 

ICvans.  Alrairall  A  Co. 
HolderM,    inc.    Lamps. 

Electric  Appliance  Co. 

lucandeseni    Electric    Light 
Manipulator  Co. 
Inspection  &  lusnrance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulating  SlacblnerT-. 

New  England  Butt  Co. 
Insulators  and  Insulat- 
ing   Materials. 

American    Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Go. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johns-Manville  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munselt  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  lusulated  Wire  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  BTbre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  Eh  A  Mfg.  Co. 

Junction    Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc. 

Bissell  Co.,  The  F. 
Central  Electric  Co. 
Electric  Apiiliance  Co. 
Ft.  Wayne  Elec.  Wks.  inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Hipwell  Manufacturing  Co 
Manhattan   Elec.  Supply  Co. 
Stanley  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Weslintjhouse  El.  A  Mfg.  Co. 

Lamps.  Incandescent. 

Bissell  Co.,  The  F. 
Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Fostoria  incand.  Lamp  Co. 
Franklin  Electric  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Standard  Elec'l  Mfg  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 

Lamps,     Incandescent— 
Keplacers  &  Cleaners. 

inc.  El.  Lt,  Manipulator  Co. 


X^ox>    A.li>lxaTt>etio»l    In.<aonc    of 


Letters,    Metal. 

Haller  Machine  Co. 
Ll)j;btnlng   Arresters. 

Central  Electric  Co, 

Clinton  Stamping  dt  VAec.  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wka.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

M  innesota  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Linemen's   Climbers. 

Klein  A  Sons.-Mathias. 
Maenet  \irirea. 

(See  Wires  and  Cables.) 
MeaHnred    Service. 

Measured  Service  Co. 
Mcchuulcal    Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  insulator  Co. 

Munsell  A  Co.,  Eugene. 
Mininff  Apparatus. Rleo< 

Allis-Chalmers  Company. 

Crocker -Wheeler  Company. 

General  Electric  Co. 


Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Slotors.    (See  Dynamos  and 

Motors.) 
Nippers  and   Pliers. 

Klein  A  Sons,  Malblas. 
NozzleH. 

FarlesMfg.  Co. 
Paints. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Foree. 
Phosphor    Bronse. 

Phosphor  Bronze  Sm.  Co.  Ltd . 
Platinum,      Wire      and 
Sheet. 

Baker  A  Company  Inc. 
Poien  and  Ties. 

Berthold  A  Jennings. 

Brooks,  HaU  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Gates,  S.  A. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Loud's  Sons  Co,,  H.  M. 

Maltby  Cedar  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company.  William. 

Pacific  Coast  Pole  Co. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company, 

Sterling  A  Son.  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co..  The. 

Worcester  Co.,  C.  H. 
PoliHb    (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Farles  Mfg.  Co. 
Ponver   Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail   Jolats. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rectifiers. 

Electrical  Appliance  Co. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re- Winding— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Rod.s,    Conduit. 

Cope,  T.  J, 
Safes. 

Sears,  Roebuck  A  Co. 
Sehooln  and    Collefces. 

Electrical  Engineer  Inst. 

Highland  Park  College 
Seuuud-ilauit    Macb'y. 

Bissell  Co  ,  The  F. 

Cent.  Stat.  Improvement  Co. 

Gregory  Electric  Co. 

Matihews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
ShadeH,    Lamp. 

Farles  Mfg.  Co. 
Sheet    BruMO    Jk    Copper. 

Plume  A  Atwood  Mfg.  Co. 
SlKTiiH.    Electric. 

Haller  Machine  Co. 

Zero  Marx  Sign  Works. 
Silks,      lusnlatinBT      nnd 
Braiding. 

Sauquolt  Silk  Mfg.  Co. 
Socli.ets  «&   Receptacles. 

Pass  A  Sevmour. 

Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 

and    Paste. 

Allen  Co.,  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speaking    Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Klectric  Co. 
t!>pe<-iitltieH,  Klectrlcal 
Mfrs.  and    Desli^ners. 

Haller  Machine  Co. 
Speed    Indicators. 

Weston  Electrical  Inst.  Co. 

See 


storage   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Bleo. 

Bissell  Co.,  The  F. 
Ceutl-al  Electric  Ck). 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

Switchboards. 

Bissell  Co..  The  F. 

Crouse-Hinds  Co, 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Teiephou* 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co..  The  F. 
Central  Electric  Co. 
Central  Tel.  A  Ei.  Co. 
Electric  Appliance  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Svvitcbb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Stromberg-CarlsonTel.  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

Time  Switches. 

Bissell  Co  ,  The  F. 
Tools. 

Klein  A  Sons,  Mathlai. 
Western  Electric  Co. 
Transforiuers, 

Central  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker- Wheeler  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Go. 
Stanley  Elec.  Mfg,  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Blectrlo  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co, 

Turbines,    Steam. 

Allis-Chalmers  Co. 
General  Electric  Co. 
Westinghouse  El.  ^  Mfg.  Co 

Turbine    Water  Wheels 

Leffel  A  Co.,  Jas. 

Varnishes. 

Dielectric  Mfg.  Co.     • 
Sterling  Varnish  Co. 

Vulcanised  Fibre. 

Vulcanized  Fibre  Co. 

WhiHtles,   Electric. 

lOlectrical  Appliance  Co. 

W^l  res  A  Cables— Uaff- 
net   Wires. 

American  Electrical  Works. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cble  .  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  wire  Co 
India  Rubber  A  GuttaPerchi 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  Wire  Co. 
Okonite  Co..  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebllns's  Sons  Co..  J.  A. 
Runxel-Lcnz  Elec.  Mfg    Co. 
Safety  Ins.  Wire  A  Cable  Co- 
Simplex  Electrical  Co. 
Standard  Underground  C-  Co 
Wesco  Siipply  Co. 
Western  Electric  Comptui/. 
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WESTERN    ELECTRICIAN 


FOR  GAS  and  GASOLINE 
ENGINES 


THE    SECURITY    INDUCTION 
SPARKER 

when  used  for  butt  sparks  is  an 
induction  dynamo  furnishings  an 
alternating  current.  It  has  no 
motor  or  brushes  with  their 
attendant  troubles. 


Price 


$14.00 


Each 


which  includes  the  dynamo,  both 
sprockets,  one  split  and  bored  2J 
inches  or  less  to  fit  your  engine 
valve  rod  or  main  shaft  and  six 
feet  of  chain. 


Write  for  Bulletin  124  W. 


The  F.  Bissell  Company 

MANUFACTURERS    AND    JOBBERS    OF 

ELECTRICAL  GOODS, 

226-228-230   HURON   STREET, 

Toledo,  o. 


Rope-Operated^  Reversible 
Drum  Controller^ 


,The  ideal  controller  for  small  cranes  and  hoists  where  it  is  de- 
sired to  operate  from  the  floor. 

Built   to   stand  the   most  severe   usage.     Automatic   return   to 
"off"  position  when  operator  releases  chain  or  rope. 

Brushes    and   contacts  are   renewable    and  are  "made  of  hard 
drawn  copper. 

SPEED — Normal  at  full  load  to   50  per  cent,  at  half  load. 
Specially  built  for  reduction  of  90  per  cent,  regardless  of  load. 

The  Cutler-Hammer  Mfg.  Co. 


New  York 


MILWAUKEE,  WIS. 

Boston  Chicago 


Pittsburg 

3 


WocrreiY 


Alternator 


Acme  of 

Electrical  PerfecUon, 

MechBLrvica.! 

Simplicity, 

Regulssttton, 

Efficiency. 

WE    GUARANTEE 
WHAT    WE    SELL 

a.r\d 

SELL    WHAT   WE 
GUAR.ANTEE 

Sa^nduaky,  O. 


^f 


(5I|ts  ©rab^-iiark  guarant^^a  quality. 

OlljF  l^ari  Mfg.  (Ha.,  Ifartfnrb,  Qlnnn. 

Sfnn  ^nrk  Boston  ffiljirago  efornttto,  ©hL 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

S^K.W.toSOOK,  W. 

This  transformer  represents  the  latest  improve- 
ments in  transformer  construction;  made  in 
three  types;  multi-coil  construction;  ventilated 
cores;  built  for  all  commercial  voltages  and  fre- 
quencies; hifflier  efficiencies  together  with 
loTver  temperatures  tlian  have  hereto- 
fore heen  attained  are  gaaranteed. 

Ca'alogTie  just  issued  explains  details. 

Manufactured  by 

Crawfordsville  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,        U.S.A. 


FEMGO 

Lamps  are 
the  standard 

ALWAYS 

have  been 
Always 
will  be.    . 


FEMGO 

Lamps  are 
sold  at 
the  smallest 
possible 
margin  over 
actual  cost. 


FEMGO 

Lamps  are  fully 
guaranteed  as 
to  voltage, 
candlepower, 
efficiency, 
and  useful  life. 


I 


NEW  YORK 

8 1 S  Havemeyer  Btdg. 

Agents  Wanted. 


THE  FRANKLIN   ELECTRIC  MFC.  CO. 

LICENSED     MANUFACTURERS. 

Factory  and  General  OfFlce, 
HARTFORD,  CONN. 

Southwestern  Reoresentatlwe:    THE  SACHS  ELECTRIC  CO.,  St.  Louis,  Mo. 


BALTIMORE,  MD. 
2230  Guilford  Ave. 
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SWITCHBOARDS 


FOR    ALL   SERVICES 


WESTERN 
ELECTRIC 
COMPANY 

CHICAGO  NEW  YORK 

AND    OTHER    LEADING    CITIES 
Space  17,  Electricity  BIdg.,  Louisiana  Purchasa  Exposition 


YOST  SPECIALTIES. 

Sockets,  Walt 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjusters. 

Catalogua  for 
Ibo  asking, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


NORTHERN  SMALL   MOTORS 

Compact. ...Efficient. ...Superior 


High  type  of  construction. ...susceptible  of  good 
speed  variation. ...multipolar. ...form-wound  arm- 
atures....simple. ...hardy. ...trustworthy.    ^      ^ 

"BcoK!"  Ao.  3325 

NORTHERN    ELECTRICAL    MFG.   CO. 

Engineers—Manufacturers  ^  MeLdison,  Wis.,  U.  S.  A. 


KE8TER 

SELF  FLUXINQ  SOLDER 

A  Tube  of  Solder  Pilled  with  Flux. 
Requires  no  Acid, 

SAVES-IABOR-TIME-MONET. 


233 


♦    UJLJ-i^'J^  )  .J  J.A.J 


ACTUAL    Size 


Send  for  Free  Samples. 

L.  P.  Mahler  Co.,  R.  1008  Chemical  BtdE., 

St.  Louis,  Mo.,  Qen.  Western  Agent. 

KESTER    ELECTRIC    M'F'Q   CO., 

4B  N.  UNION  STREET,       CHICAGO,  ILL 


THREE=PHASE     TRANSFORMERS 

ARE 

CHEAPER,  LIGHTER,  MORE  COMPACT 

AND  MORE  READILY  INSTALLED 

than    an    equal    capacity    of    Single-Phase    Transformers 


MWmm 


50  Kw. 


40  Kw.  30  Kw.  20  Kw.  15  Kw.        10  Kw.     7.5  Kw.  5  Kw. 


Principal  Offices,  Schenectady,  N.  Y. 

Chicago  Office:  Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 


^ 
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Wenezalmechlcwempany 


^ 


St.  Louis  Exposition  Awards 

FIVE  GRAND  PRIZES  and 
TEN  GOLD  MEDALS 

The    General    Electric    Company    has   received    the    following    awards   at    the 
Louisiana   Purchase   Exposition : 

GRAND    PRIZES 

I— Curtis  Steam  Turbine. 

2 — Alternating-current  Turbo-generator  Installation,  Alternating-current 
Generator  and  Motors,  Static  Transformers  and  Rotary  Converters. 

3— Direct-current  Generator  and  Motors. 

4 — Electric  Railway  Motors  and  the  Control  System  for  single  and  mul- 
tiple-unit operation  and  for  mining  and  industrial  locomotives. 

5 — Arc  and  Incandescent  Lamp  and  Arc-lighting  Systems. 

GOLD   MEDALS 

I — Complete  switchboard  and  controlling  apparatus  and  application   of 

electric  motors  for  mechanical  purposes. 
2 — Mercury  Arc  Rectifier. 

3_Wires  and  Cables  for  Lighting  and  Power. 
4 — Electric  Measuring  Instruments. 
5— Electric-  Laboratory  Apparatus. 

6_War  Ship  Turret  Handling  and  Controlling  Apparatus. 
7— Sewing  Machine  Motors. 
8— Best   Exhibit    in   Electrical   Department.      Only  medal  awarded  for 

best  and  most  complete  exhibit. 
9 — Mining  Locomotives. 
10— Social  betterment  of  employes. 

SILVER    MEDALS 

I— Sockets,  Switches  and  Wiring  Appliances. 

2 — Balance  Light  Distributing  Concentric  Diffuser  Steel  Ceiling. 

3— Electric  Searchlights. 

4— Sockets,  Switches  and  Wiring  Appliances. 

5 — Lemp  Irreversible  Automobile  Steering  Check. 


BRONZE   MEDALS 


I — Lumichromoscope. 
2— Porcelain  Wares. 


General  Office:   Schenectady,  N.  Y. 

New  York  Office  :  44  Broad  St.  London  Office :  83  Cannon  St. ,  E.  C. 


SALES  OFFICES  IN  ALL  LARGE  CITIES 
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Never  was  lamp  like  the  Zenith 

More  thaLn  an  incaLudescent 

Less  than  a.n  atrc 

And  more  aLdatptaL-ble  than  either 

The  Packard  Zenith  lamp  can  be  used  where  it  is  not  practi- 
cable to  use  an  arc  lamp,  and  when  used  in  place  of  a  cluster  of 
incandescents  it  gives  better  light  at  less  cost. 

Made  in  25  and    55    C.    P.    and    for   all    standard    voltages. 

Do  you  w'ant  prices  ? 

Electric  Appliance  Company 

CHICAGO  o.nd  SAN  FRANCISCO 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing:  Batteries  and  Batterj 
Circuits,  Locating  Faults, 
Grounds,  etc. 

BELIABbE.       ACCDBATE. 
Send  lor  Circular. 

L.  M.  PICNOLET, 

78-80  Conlandt  St.  NEW  YORK.  N.  T 


Electric  Heating  Apparatus 

SEND  von  ea-PAttc  cataloquk. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


MICA 
BOND 


CHICAGO  MICA   CO 

"PERFECTORS"  VALPARAISO,  IND. 


SPARKING 


Reducea  the  working   capacity   of   a 
motor  or  dynamo,  vfeara  out  the  com' 
mutator,  wastes  power  and  may  causa 
a  tire.   All  this  may  be  avoided  It  you  use       . 

The  onlvarticle  that  will  PRETEXT 
SPARKING.  Will  keep  the  Commu- 
tator in  good  condition  and  PRE- 
VENT CUTTING. 


60  Cents  per  Slick.  $6.00  per  Dozen. 

SEND  FOR  FREE  SAMPLE  STICK. 

For  sale  by  all  supply  bouses,  or 

K.  McLennan   &  CO.    Sole  Mlrs..  Room  411  Inler  ocean  Sldg..  130  Pearbom  St.,  Chicago 


Absolutely  Will  Not  Gam    The    Brushes. 

It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
ftfter. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

GENL.OFFICES:  CENTURY  BLDG.,  NEWARK,  N.J. 

OVER  20,000 
MILES  IN  USE 

See  our  exhibit,  World's  Fair,  St.  Louis, 
Mo.,  'rransponatioa  Bldg,,  Aisle  '■C," 
Posli7  and  8. 


EDISON  MINIATURE  LAMPS 


are  made  in  more  than 
10,000  varieties, 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Miniature  Sockets  and  Receptacles^ 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 


BEARD5LEE  CHANDELIER  MFC  CO.-'"£'MiV^^^ 

GAS  &  ELECTRIC    FIXTURES  ro«TH. TRADE. 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAGO 


INSULATION  That  Is 

Micanite,  Linotape,  M.  1.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.     B.    ALJS-rilM    &    oo., 

CHICAGO   REPRESENTATIVE. 

TBE  SAFETY  INSUIiATED  WIRE  &  CABLE  CO., 


WOPKS:  *ayonne,  N.J. 


114-116  LIBERTY  STKEET,  H.  T. 


That  are  cheaper  to  install  because  of  the 
simple  method  of  burying  and  the  great 
strain  that'can  be  applied  American  bul'- 
Tong-ue  Anchors  reduce  the  cost  of  the 
process  of  .guying  a  pole  by  reduction  in 
labor,  they  stay  solid,  they  do  not  slip  no 
take  up  required.  21  cents  worth  holds  8,713 
pounds,  42  cents  worth  holds  10,521  pounds, 
other  money's  worth  in  proportion. 

I.  A.   BENNETT, 

529  and  530  Monadnock  Block 


CHICAGO 


EDISON    PRIMARY  BATTERIES 

PORAIERLY  EDISON-LALANDE 

There  is  no  deterioration  in  the  permanent  parts  of  these  batteries.  It  follows, 
therefore,  that  each  time  a  cell  is  re-charged  it  will  last  as  long  a  time  and 
deliver  as  heavy  a  current  as  the  original  charge,  when  the  cell  was  first  put 
into  service.     Our  Catalogue  No.  7  will  tdl  you  more  about  this.     Let  us   send   it. 

EDISON  MFC.  CO. 


Factory,  ORANGE,  N.  J. 


NEW  YORK  :    83  Chambers  Street 
CHICAGO:   304  Wabash  Avenue 
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rnANK  N.  PHILLIPS.  Prksident. 
e.  H.WAQCNSCIL,  TnCASuncH. 


EUQENC  r.  PHILLIPS, 

GCNKRAL   MANAGCR. 


C.  ROWLAND  PHILLIPS,  VlCC-PPtB. 
C.  n.  nCHINGTON,  Jr.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

■  ■      ■     •  PROVIBBjrCE,  B.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Vork  Store.  "VV.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Pbilltps'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES.  PHILLIPSDALE.  R.I. 


M.KLEIN    S.  SDH. 

ScDd  2c  stamp  for  aew  catalosoe  No.  6  of 

KLEIN'S     TOOLS 

Fof  Elaciricai  Workers 
ant§  Lino  BuUdars, 

MATHIAS  KLEIN  &„SONS.  „ 

81  W.  Van  Buren  St.,  Chicago,  III. 


MECHANICAL, 
ELECTRICAL, 


Engineering  ii^ 

Complete  and  short  courses.  Thorough!?  equipped 
engineering  shopa.  Shop  work  from  the  be- 
ginning. Short  courses  In  Steam  and  Electrical 
Englnebrlng.  Expenses  low.  AccomraodatlonB  the 
besu  Bchool  all  year.  Students  may  enter  any  time. 
Correspondence  ateam  and  electrical  couraea.  Send 
for  catalogue.  Mention  course  In  which  ICereated. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


Simply  Screw  Them  In. 

THAT'S   ALL 

THERE   IS  TO   THE  INSTALLATION   OF  THE 


Stombaugli  Guy  Anchor 


Worms  its  way  in  the  ground  without  disturbing  it. 
Therefore,  it  can't  be  pulled  out. 

WRITE  FOE  FCETBER  INFORMATION  TO 

W.  N.  MATTHEWS  &  BRO.,     Distributors 

603  Carleton  Building,  St.  Louis 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  ril  I  LH  I  0 

FDr£e  bain,  1652-3  Monadnock  Blk.,  CHICAGO 


************************** 

*  "  C  T  1  D  "  INCANDESCENT  % 


* 


* 
* 

* 


■tc 

* 


STAR 


"  INCANDESCENT 
LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


KABB     BY    THE    M03T    SKILLED    WORKMEN,      jf 


\  J 

I  STANDARD  ELECTRICAL  MFG.  % 
t  COMPANY,     :     Niles,  Ohio,  j 


Sterling  Black  Plastic  Insulator. 

One  bundred  days'  coniinious  baklni  it  ISO"  F. 
fill  not  make  It  brittle.  Water  repellent.  Oil  preof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


DIRECT    CURRENT 


GENERATORS 


FOR    LIQHT    AND    POWER 

Our  generators  have  a  high 
efficiency  and  great  endurance 
under  the  most' exacting  con- 
ditions of  service.  Sizes  up 
tu  i.ooo  K.  W.  ' 
Write  for  bulletin  No.  105 14. 

SPRAQUE 

ELECTRIC      COnPANY 

General  Offices : 
S27  West  34th  Street,  New  York 
Chicago   Office :     Fisher   Buildings 


Crimshaw  Raven  White  Core  Haven  Black  Core 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  onr  tags.    We  also  manufacture  CrimShaw  and  Competition  Tapesand  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


riAIN  OFFICE : 
114.  116  &  118  Liberty  St.,  New  York. 


BRANCHES:]  ipj'jjespiaines  St. 


BOSTON : 
->  otia  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 

Slow  ■  Biirning  Weatlerprool 

and  Meal  lire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


INCREISE  YOUR  CURRENT  CONSUMPTION. 

Assist  us  to  tell  ELECTRIC  SIGNS 
to  the  best  merchants  In  your  city. 

No  repair  bills  with  our  signs  we  furnish  the  best — all 
metal  raised  letters  equipped  with  removable  copper  shell 
sockets.  WRITE  US,  we  will  conscientiously  stud)'  your 
sign  wants  and  gladly  submit  drawings  with  very  low  quo- 
tations for  the  best  work. 

ZeroMarx  sign  Works 

CHICAGO,  ILL. 


12 


WESTERN    ELECTRICIAN 


October  29,  1904 


liT ANTED,  FOB  SAXE    and 

similar  WANT  COIiVHK  advertise- 
ments {jo  zvords  or  iess),  $i.jo  an 
inse*  tion;  additional  Tvords  7C  each 
POSITION  TFANTED  advertise- 

ments   (jo  zvords  or  less),  Si. oo   an  in- 
sertion:  additional  zvords  3C  each. 


POSITION   WANTED. 

By  a  wide-awake  •lectrlcal  salesman,  28  years 
of  sge,  technical  education,  with  a  very  wide 
acquaintance  In  the  electrical  fraternity 
Ibroughoui  the  southern,  western  and  north- 
western siaips,  acquainted  with  all  electrical 
supplies  and  appliances  and  can  secum  good 
trade  to  a  reliable  house,  Tlesi  of  references 
furnished.  Address  BOX  409,  care  of  Western 
Klectrlclan.  510  Marquette  Bldg..  Chicago.  III. 

WANTED. 

A  solicitor  In  contracting  department.  Mast 
be  ft  practical  man  with  some  knowledge  of 
electricity.  Applicants  will  give  references. 
■tate  experience  and  wages.  Address  BOX  410, 
care  of  Western  Elecirlclan,  510  Marquette 
Bldg.,  Chicago.  111. 


WANTED. 


Have  option  for  purchase  of  wholesale  electri' 
cal  supply  house  In  Indianapolis.  Established, 
profliable  trade,  average  busiueaa  SIOO.OOO  per 
year.  Only  one  competing  house  in  Indiana. 
Want  practical  roan  with  capital  to  join  In  pur- 
chase. W.  A.  ROTSE.  Electrical  Contractor, 
16  E.  Market  St.,  lodianapolls.  Ind. 


AGENCY   WANTED. 

A  firm  of  Engineers  with  good  trade  connec- 
tions Is  open  to  represent  Manufacturers  of 
Electrical  and  Mechanical  commodities  in  Chi- 
cago and  vicinity.  Address  BOX  411,  care  of 
Western  Electrician,  610  Marquette  Building, 
CblcftfO,  IlL 

FOR  SALE. 

Gas  and  electric  plant  In  one  of  the  best  towns 
In  Tennessee.  Population  4.500;  no  competi- 
tion. Price  140,000  cash.  Address  BOX  412, 
care  Western  Electrician.  510  Marquette  Bldg., 
Chicago. 

FOR  SALE 

1  Stanley  generator,  two-phase,  16,000  alter- 
nations, 1.000-2,000  volts,  40  K.  W.,  1333 
R.  P.  M.  and  eictter. 

1  Stanley  generator,  two-phase,  16,000  alterna- 
tions, 1.000-2,000  volts,  60  K.  W.,  1,000 
R.  P.  M.  with  exciter. 

Complete  marble  switchboard  with  new  In- 
struments for  above. 

1  Westinghouse   generator,  76  K.   W.,  single- 

phape,  1,100  volts,  7,200  alternations,  ex- 
citer, swltchboftrd.  new  instruments  com- 
plete. 750  R.  P.  M. 

2  New  belts. 

1  Russell  13x20  4-Talve  engine,  200  R.  P.  M. 

1  ball  9HxlO  engine.  350  R.  P.  M. 

2  Boilers,  16x54  inch,  42  4-Inch  tubes,  allowed 

110  lbs.    pressure,  complete  with  50-foot 
stack. 
1  Hoppes  beater.    All  steam  pipe,  valves,  etc. 

All  In  good  condition.  Can  be  seen  running 
until  December  16th.  We  are  abandoning  this 
plant  on  account  of  removal,  and  will  sell  all  or 
In  part.    For  further  Information,  address 

TIBBE  ELECTRIC  CO.,    Washington,  Mo.,  or 

RUEBEL-SCHWEDTMANNWELLS^St.Louls. 


,  '^MANROSS  \ 
HAIR  SPRINGS 


Western  E lectrlcian 

Want  Ads 


irlns     R«8ui-fcs. 


Corliss    Engines. 

900  h.  p.,  34x60,  Ineematlonal. 

'100  h.  p.,  22x42x4S.   Hamilton  Tand.  Comp. 

750  h.  p.,  32x54,  Hamilton.   ISOO   Frame. 

650  h.  p.,  30x54.   St.    Louis.    1S90  Frame. 

6U0  h.  p.,  28x60,  Philadelphia. 

5u0  b.  p.,  10x32x42,     Corliss     Cross     Comp. 


150  h.  p. 
400  h.  p. 
450  h.  p. 
450  h.  p. 
350  h.  p. 


latest  type. 

16x30x42,  Allls  Cross  Comp. 


2314x60,  Geo.  H.  Corliss. 

24x48,  Harris,   latest   type. 

24x48,  Brown. 
.  .  22x42,  Allls,   1890    Frame. 
350  h.  h.,  22x42,  Slater,  1890  Frame. 
300  h.  p.,  20x48,  Harris. 
300  h.  p.,  20.'!42,   Hamilton. 
225  h.  p.,  12x22x42,  Atlas  Tandem  Comp. 
225  h.  p.,  18x42,  Hamilton. 
175  h.  p.,  10x42,  Allls. 
165  h.  p.,   16x36,  Sioux.   1002. 
ISO  b.  p.,  16x38,  Brown. 
140  h.  p.,  14x42,  AlllB,  1890  Frame. 
125  h.  p.,  14x36,   Putnam. 
90  h.  p.,  12x36,  Harris. 
600  h.  p.,  28i/>x52,  Buckeye  Automatic. 
500  h.p.,17y,x30y2X27,  Buckeye  Cross  Comp. 
450  h.p.,16Vjx28y2.K27.  Buckeye  Cross  Comp. 
450  h.  p.,  24x48.  Buckeye  -Uatomatlc. 
35(1  h.  p.,  16x26x18,   Ideal    Tandem    Comp. 
275  h.  p.,  14x22x16,  Ideal  Tandem   Comp. 
250  h.  p.,  16x27x16,  Westlnghouse    Comp. 
200  h.  p.,  18x24.  Meyer  Automatic. 
150  h.  p.,  15x24,  Cummer. 
130h.p.,10yixl8xl8, Williams'  Tandem   Comp. 
100  h,  p.,  12%xl5,  Taylor  Beck. 

Whitehead  Machinery  Company, 

DAVENPORT,  IOWA. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


JEbwy\RDSAH;,Co 


ThtR. 


E.*A.  L.  Monitor  Belt. 

(FAtented.)  I 


Hammer  rod  sapported  in  two  ploceB  I 
and  thrownstralgiit  outftnd  in  by  the  I 
armature,  striking  gong  oiiinBide,  neftr  J 
edge,  thus  giving  a  full,  clear  tone.  I 

All  springs  made  of  l*hospbor  Bronze  I 
and  BO  formed  that  tbere  Is  least  pos- 1 
Bible  strain.  I 

Contacts  are  platinized,  adjnstment  is  1 
made  by  pressure  ontheatandard  whichl 
BupportBonetjontact.  Ko  screws  or  nuts  1 
being  used  In  the  adjustment,  bell  does  1 
not  get  out  of  order  by  operation . 

Ordinari'7  the  weak  point  Is  the  pivot, 
the  unreliable  one  the  adjusting  screw  I 
and  nut.  As  ihese  defects  have  been  elim- 
inated, this  bell  will  stand  bard  usage 
and  operate  under  adverse  conditions. 

The  hammer  entirely  concealed  by  I 
gong  and  cannot  be  tampered  with. 

It  la  especially  adapted  for  use  on 
street  cars,  as  in  addition  to  the  advan- 
tages mentioned,  It  li  dust,  Insect  and 
molstuie  proof. 

WESTERN  ELECTRIC  COMPANY, 

aELLINQ    AdCNTS. 


^E^^Yo^K  H-v 


U.S. METAL   POLISn 


I  I    GEO.W.hOf  FMAN 
Z9  5,  E.Wa^hihctonSt.  iKDJAHflPn 


One  42-ln.  x  15  ft.  9-ln.,  250  H.  P.  Worthington  ^'ater  Tuba 
One  60-ln.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-ln.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-in,  x  16  ft.,  Devlne  Tubular  Boiler. 

ENGINES. 

One  600  H.  P.,  21  x  86  x  80,  Williams  Tandem  Horizontal  Componnd,  140  R.  P.  M. 
Two  600  H.  P.,  20  X  30  X  24.  Porter-Allen  Tandem  Componnd,  200  R.  P.  M, 
One  250  H.  P.,  12  x24x  18  Williams  Tandem  Compound,  250  R.  P.M. 
Two  100  H.  P.,  13  X  12,  Dick  i  Churcb,  Hlgb  Speed  Automatic. 

PARTIAL    LIST   ONLY. 

Send  lor  latestCalalogue  lor  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


WANTED 

ELECTRIC   LIGHT   PLANTS 
ELECTRIC   STREET  CAR    LINES 


They  are  wanted  by  some  good  towns  in  Illinois, 
Missouri,  Kansas  and  Nebraska. 
If  you  really  "mean  business,"  you  can  get  par- 
ticulars by  writing 


Burlington 
Route 


W.  H.  MANSS, 

Industrial  Commlstloner, 


209  Adams  Street 


CHICAQO 


— -OFFICE  OF • 

town  Clerk 

IM4U>  or  xmunvn ' 

OB0.A.rAurrB« 

ii  T.  rAKXMirpR 

a  J.  BEasK 

A.  &  KAUFMAN.    Clim 

r.  YAM  HUTS.  ITTT. 

SummitvUle  ItidJ 


-lOOj 


FOR  SALE. 

ALTERNATORS. 

1-360  K,  W.  aeneral  Electric  3-pliue. 
1-120     ••  ■•  "         •• 

1-75       "      Weitlnghouse  2-ptaue, 

250-VOLT  GENERATORS. 

1-250  K,  W.  Wertem  Electric  M.  P. 
1-200     "      Bddy  M.  P. 

125-VOLT  GENERATORS. 

1-I2S  K.  W.  Western  Electric  M.  P. 
Immediate  shipment. 

ELECTRic&r 

M-62  5.CLINT0N  jT- CHICAGO 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,  CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 

«=<'«<*■  FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans.  Instruments. 
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QENERAL  OFFICES  AND  WORKS. 


National  Electric  Company 

By  an  arrangement  with  Mr.  Robert  Lun- 
dell  we  will  manufacture  and  market 
the  new  motors  and  generators  covered 
by  Mr.  Lundell's  latest  patents.  Our 
Direct  and  Alternating  Units  for  Lighting, 
Power  and  Railway  Service  are  built  in 
all  capacities  and  have  been  installed  in 
some  of  the  most  representative  power 
stations  of  this  country. 


General  Sales  Office 
and  Works 

MILWAUKEE 


New  York :  135  Broadway 
Philadelphia:  1509  Land  Title  BIdg. 
Charleston,  W.  Va.:  Agnew  Electric  Co. 


Pittsburg:  Qellatly  &  Co. 

Chicago :  Old  Colony  Building 

Seattle  and  San  Francisco:  Kilbourne  &  Clark  Co. 


W 


vJ 
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ARNOLD  ELECTRIC 
POWER  STATION  Co. 

Engineers,  Constructors  for  Complete 

Electric  Plants.     Results  Guaranteed. 

SriTE  1539.  SLiBOrETTE  BLDG..    CBICACO, 

NEW  YUKK  OFnCt;  Til  TKiSSIT   BLDG. 


Byllesby,  H.  M.  &  Co.  I 

(lncorporat«d) 

ENGiy EEBS 

Design,  Construct  and  Operate  Railwaf,  LlgbC,  I 

Power  aud  HydrauUc  PlfcnM.  ' 

ETamlnatloas  aud  Re  porta. 

NewTorkUreBulldlng,      -     CHICAQO,  ILL.  | 


E.  W  Hammer.  H.  J.  Uinhlanlck, 

Pres.  andTreas.  See.  and  Gen'lSup't.  j 

General  Engineering 

r^r\       nr«ir  Consulting  tnd 

v^u.,     ±  nr^    ContractingEnglneers. 

Telephone8,ElectrlcLlght,PowerTran8mli3loo  i 
Suite  1112. 135  ADAiiS  ST.,  CHICA  GU.  ' 

Long  Distance  Teleplioi-  e  Central  178. 


HORNADAY,  J.  P.  &   Co. 

SUITE  IIOS   TRACTION   BUILDING 

CINCINNATI.  O. 

I   WATERWORKS.    ELECTBIC  RAILWAY,    LIGHT, 

TRACTION.  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


I  Robert  W.  Hunt&  Co., 

ENGINEERS 

1121  The  Rookery,  66  Broadway, 

Chicago.  New  York. 

Monongahela  Bank  Eldg.,  Pittsburg. 

Norfolk  House,  Cannon  St.,  London. 


RUEBEL  •  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  AI.1J 
ELECTRICAL  ENGINEERS, 

Suite   801  Chemical  Building, 
ST.  L0C18,  U.  8.  A. 


I  Long  Distance  Plione  CentralSUS. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
8PECUI.TIES— Central  Station  Heating  Plan  ta, 
I  Water   Wortea  Steam  Plants,  Electric  Llghl, 
I  Gaa  and  Street  RaUway  Plants. 
rta2o-2i  Marquette  Building,   CHICAGO. 


ENGINEERS 

Represented  in  this  "Directory"  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source 


A  WEEKLY 
REPRESENTATION! 

in  this    "Directoi^"  enables    engi- 
neers' to  keep   before  all  possible  I 
customers. 


J.  H.  HALLBERG 

Consulting  Engineer 

Elwtrle  Light,  Power  nnd  RaUwa.v  Plants 
I  Snggfstloiis  to  secure  Economy,  Speciflcations, 
KxamlaatloQsacd  Reports 
j  Broadway,  NEW  YORK  I 

l-'>ii?  Hi.'^t.itnceTelcphrint!   l.'STS  Broud 


m^^ssMi^^ssf.s^^f^^^^^. 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers, 

Lighting  Power  Railways, 

z8o4*i8oe.i8o8-x8io.i8ul  Fisher  BoildlD^ 

CHICAGO. 


STANTON,   LE  ROY  W. 

ConsuUing  Telephone  Engineer 

Plans.  Specifications  and  Supervision  of 

Installation  of  Complete  Telepbone  Plants 

Special  Reports  on  Telephone 

Properties  and  Apparatus 

411  Electrical  Bldg.,     Cleveland,  Ohio 


DUGALD  C.  JACKSON,  C.  E. 

WILLIAM  B.  JACKSON,  M.  E. 

MKMBcna 

AMCniCAN  INSTIJUTC  Vr   KLECTRICA!.  CNGIHKCHS 

AMERICAN  ■••ICTY    OF    MECHANICAL     ENGINCEHS 
AMERICAN    GOCICrr    OF    CIVIL    ENGINEER* 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN, 

Irnmediate  Returns. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


_,  PART  I.  CONTEMTS.— CHAPTER  I:  Electricity;  Positive  and  NeEattve;  Conductors, 
3on-ConQuctors  and  Insulators;  Electro-Motive  Force;  A'olts;  Resistance;  Ohms;  Current;  Am- 
■>eres.—CHAPTElMI:  Pyuamos;  Macnets;  Field  Coils;  Electro  Magnets;  Permanent  Magnets.— 
CHAPTER  III:  Armatures,  Coustnictioa  of,  Diflerent  Kinds  of;  Commutators,  How  Made  and  Con- 
nected: Heatins  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current:  How  Produced; 
Induction:  Series  Wound  I>vnamos;  Shunt  Wound  Djnamos;  ExcitinK  the  Fields;  Constant  Cur- 
?ent  and  Constant  Potential  D>-namos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
JHAPTER\':  Incandescent  Lamps:  Filaments;  Connections:  Flashing:  Exhausting:  Testing; 
Oandle  Power;  Operated  in  Series;  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.— CHAPTER  VI:  Tiie  Arc  Light;  How  Formed: 
Oauses  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes:  Shape  of  Carbons  Under  Different 
Conditions  of  Burning:  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism:  Action  of  Current:  Clutch 
tAmps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.- CHAPTER  VII:  Commutators 
uid  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes:  Sparking 
it  Brushes;  Care  of  Brushes  and  Commutators;  Flashing. -CHAPTER  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo:  Regulator;  Action  of  Regulator. 
uHAPTERX:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Clr- 
Mlts  through  Draamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial: 
Dial  Controller;  Circuits  and  Connections  of  No.  8  Brush  D\'namo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  D>-namo.— CHAPTER  XI;  The  Edison  System:  Automatic  Regulator; 
Circuits  of  Regulator:  circuits  of  Dynamo:  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits;  Description  of  Parts  and  Operatlnu.— CHAPTER  XII:  E.\celsior  System  of  Auto- 
matic Current  Regulation:  Dj-namo;  Armature:  Diagram  of  Circuits:  The  Regulator  and  Motor; 
ictlon  of  Regul:itor.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
pynamo;  Armature,  Commutator  and  Bnishes;  Diagram  of  Circuits  In  Armature  and  Field;  Regu- 
*tor;  C  rcults  in  Regulator. -CHAPTER  xr\':  Thomson-Houston  System  of  Automatic  Current 
Regulation:  Djuamo;  .\rmature;  Commutator  and  Brushes;  Controlling  Magnet:  Wall  Controller; 
Diagram  of  Circuits;  Air  BI;ist.-Cn.VPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
OnrrentReguhitlon;  DjTiamo:  Extra  Bnish;  Resistance  Colls  and  Regulator.  CH.^PTERXVI: 
Ampere  Meters;  Tangential  .Scab:  Solenoid  Meters.— CHAPTER  XXU:  Voltmeters;  Pressure 
»nd  Potential  Indicators.— CHAPTER  XVIII:  Testing:  Galvanometers;  Astatic  Needle;  Differ- 
9ntlalAnp;iratus.-CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Clr- 
tults  .and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Sc|uare  F'orm.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Instrument;  Armature:  Field;  Bell;  Diagram  of  CIrcults.-CHAPTER 
iXI:  Coupling  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Comi>ound  Wound  Ma- 
ahlues.— ClIAPTERXXII:  Switches  and  Switchboards;  I.oop  Switch;  Plugand  Socket:  Change 
Oyer  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Principles  the 
Saraeas  In  Ds-namoii;  Types;  Shunt  and  .Series  MotorsSultableforaU  General  Purposes:  Regula- 
aon  of  shunt  Motors;  Of  Series  Motors;  Counter  E.  M.  F.:  Direction  of  Botadon  and  Direction  of 
jBrreot:  Starting  MoCon ;  Diagram  of  ConnecUoD. 


PART  II.    CONTENTS.— CHAPTER  I:   Alternate  Current  Dynamos;  Principles  of  th€ 

Field;  Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alterna- 
tors: Regulation;  Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  In 
duotion. -CHAPTER  II:  Dynamos,  Continued:  Tlie  Mordev  Alternator;  Stationary  Armatures. 
Field  Magnets;  FerranU  Armatttro;  Field  Magnets;  Winding";  Collectors.— CHAPTER  III:  Dj-na- 
mos  Concluded;  Siemens  Dynamo;  Best  Slagnetic  Circuits;  Stan'ev  Constant  Current  DiTiamo; 
The  Armature;  Self  Induction:  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans 
formers;  Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Colls;  Ef 
feet  of  Induction:  Transformers.— CHAPTER  Y:  Transformers  Continued ;  Induction  Colls;  Con 
yerters:  Transforming  Up  and  Down:  Design  of  TransfornA.*rs:  The  Static  Cliarge;  Protection 
Against;  Grounding  the  Secondary:  Other  Devices;  The  Foil  I'rotector;  Different  Types  of  Trans 
formers.— CHAPTER  VI:  Transformers,  Concluded;  Fuses:  Regulation;  Windingof  Transformera. 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII;  Parallel  System:  Series  Arc 
Light  System:  Diagram  of  Circuits;  Parallel  System:  Primary  Circuit:  Secondary  Circuit;  Placing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis:  Magnetic  Penetration;  The  Circuit  of"  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis.— CH.-iPTER  IX:  Arc  Lamps:  In  Series;  The  Westinghoust 
.Arc  Lamp:  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Fl".t  Carbons. — CHAPTER  X: 
Arc  Lamps,  In  Slultiple;  Siattery  Differential  Lamp:  Mechanism  of  Lamp;  Its  Operation. — CHAP 
TER  XI:  pleasuring  and  Indicating  Apparatus:  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters:  ^"oltmeters;  Description  of  Several 
Forms  of  Instruments.— CH.-VPTER  XII:  IMeasurlng  Instnimcnts,  Continued;  Hot  Wire  Instni 
nients;  The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CHAPTEE 
XIII:  Voltmeters:  Double  Coil  Voltmeter;  Two  Types.- CHAPTER  XIV:  Spring  Meters;  Curlef 
Spring  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments:  Diagram  of  Connections  and  Opera- 
tion of  Instrument.— CHAPTER  X^'I:  Recording  Afeters;  Stanley  Jleter;  Construction  and  Prln 
ciples  of  Operation;  Diagrams  of  Parts;  Siattery  Induction  Meter;  Description  of  Parts  and  Prln 
ciples  of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER XVII:  Generators  in  Parallel: 
Dlfiicdlties  in  Operating;  Alternate  Current  Generators  In  Parallel:  Arrangements  of  Circuits  aMQ 
Machines  for  Operating  m  ParaUel:  Diagram  of  Common  Arr.angem?nt  of  Machines  and  Circuits.— 
CHAPTER  XVIII:  Ohm's  Law;  Strenulh  of  Current:  Formulas  and  Examples;  Power  and  He*t 
In^  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leat  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaUL 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  CHICAGO. 


October  29,  1964 


WESTERN    ELECTRICIAN 


BOILER  WATERS  CORRECTED 

;  and  prevent  s 


to  remove  and  prevent  scale  and  to  stop  corrosion.     DEARBORN  TREATMENT  does  the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready. 


OMEIVIIOAI-    ^A/ORKS. 


27-34  RIALTO  BUILDINC,  CHICAGO,  ILL.  -v^  <wi. 


OGA.>9, 


>lden«  Telephone:  Harrison  3930  and  3931. 


Dixon's  In  Handy  hlb.  Bars 

§qJJ^  ends  all  slipping,  without  hardening 

■n      ix    Tl  •  '  °*'  c>therwise  injuring  the  leather, 

mjGmX    J_II*6SSlI\g       Circular  J250a.nd  free  samples  upon  request. 

JOSEPH  Dixoy  CRrcini.i':  co..  jersfa'  city,  x.  j. 


REG.TRADE  MARKS  JHE  RHOSPHOR  BRONZE  SMELTING CO.QMITED, 
2200  WASHINGTON  AVE.,PHILADELPHIA. 
)  "ELEPHANT BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,WIRE, RODS,  SHEETS, ETC. 
B; W^ J^«,^"  —  D  E  LT  A   METAL  — 

XV  CASTINGS,  STAMPINGS  and  FORCINGS 

/□ELT^  ORIGINAL  AND  SouE  Makers  IN  THE  U.S. 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Mailiattai  Electrical  Sisly  Co. 


NEW  YORK: 
32  Cortlandt  St. 


CHfOAGO: 
188  Fifth  Ave. 


ARE  YOU  LOOKING  FORTROUBLE? 

J  IF  SO,  GET  A  COPY  OF 

I  TElEPflONETROUBLES 

•  A^"D  HOW  TO  FIND  THEM 

*  — IN— 

S    BOTH   MAGNETO  AND  COMMON  BATTERY 
S  SYSTEMS. 

S  9lh  Edition  Just  Out.      Price,  Z5c. 

I      Eiectricisn  Publishing  Co., 

9         SIO  Ulsrqoette  BuildiaK, 
S  CHTCAQO, 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN  PUBLISHING  COMPANV, 

BIO  Marquette  Bldg.,  CHICAGO. 


Each  engine  is  fully  tested  before 
it  leaves  our  factory  to  its  full  in- 
dicated horsepower.  Its  simplicity 
of  construction  and  perfection  of 
mechanical  principles  have  been 
amply  demonstrated  during  the 
past  23  years.  Olds  engines  are 
standard  the  world  over. 


Stationary  Engines     - 
Portable  Engines 


2  to  100  H.  P. 
8  to    18  H   P. 


Gas  and 

Gasoline 
Engfines 


We    will    send  full  information  and 
new  illustrated  catalog  upon  request 

Olds  Gasoline  Engine  Works 


252  River  Street, 

6 


Lansing,  Mich. 

9S0 


JEFFREYS:  JACIimY 


FOR  CATALOGUE, 

ADDK1S3 

I  THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  OASOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposltloo. 

It  will  produce  as  good  a  com- 
mercial light  as  tbat  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  W 

MARINETTE 
GAS  ENGINE  CO., 

cHicAQO  HEianrs.  ill. 


AGENCIES : 
Keystone  Engineering  Co.,  Farmer's  Bank  Bldg.,  Pittsburg,  Pa. 

Strong,  Carlisle  A;  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co.,  149  Broadway,  N.  Y, 

C.  H.  Seidenglanz.,  52  When  Bldg.,  Indianapolis,  Ind. 


COMMUTATOR  k 

BmH    m 


^tVT-V\l?>R\i:K\\UC 


I  There's  No  Friction 

with  the  Fibre- Graphite  Commatator  Bmeh. 
Being  90  percent,  pure  graphite,  It  insarce  low 
leslstance^no  eparking  nndcr  a  varying  load, and 
longer  wear.  TLere  is  do  greafling  reqaircd. 
The  Fibre-Graphite  is  therefore  the  most  ecoo 
nomic  brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5155  Wakefield  St.,  Germanlown,  PHIUDELPHIA. 


Preserve  Your  Copies 


OF  THB 


Western  Electrigian. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Smite  510  llw^iietteBBllftliiis        t       ^       .       ^ 


THE  TELEPHONE  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

.  Suite  510  Marquette  Building,  Chicago. 


SAMSON  TURBINE 

The  bearings  which  carry  the  gates  are  made  extra  LONG 
and  HEAVY  giving  liberal  wearing  surfaces  and  con- 
sequently prolonging  the  wear  of  the  gates.  ALL  SAMSON 
gates  are  carefully  BALANCED  and  fitted  with  STEEL 
CONNECTIONS. 

Write  Dept.  D.  for  Catalog. 

THE  JAMES  LEFFEL&  CO.,  Springfield,  Ohio,  U.S.A. 


i6 
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c^ra'^.Te  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    ■    St.  Marys,  Pa. 


We  iatroduced  successful  4-party  lines 

LEICH  SELECTIVE  SYSTEM 


iTELEPrtbHt 


They  Are  All  Talking  About  The  "Tornquist" 


Wrlt«  for  our  booklet—"  Selective  W." 


CENTRAL 
ENERGY 

MAGNETO 


Imp«ciaDC«  CoU  for  8el«ctlTes.    No  Spring!. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


CHICAGO,  ILLINOIS 


TELEPHONE 
PRINCIPLES  AND   PRACTICE 

A  NEW  BOOK  IN  TELEPHONY 

By 
CEORCE  WALKER  WILDER,  PH.  D. 

Professor  in  Telephony  In  the  Armour 
Institute  of  Technology 

Complete    and   np-to-date,    written   by    a    practical    man.       All    about    moderc 
telephone  apparatus,  their  principles  and  use  : 

I.  Fundamental  Ide&s 

II.  Telephone  Apparatus 

III.  Systems  of   Communication 

IV.  Construction   and  Equipment 

IN  32  CHAPTERS.  460  PAGES.  375  ILLUSTRATIONS.  PRICE  S2.00  POSTPAID 

Send  Postal  Money  Order  to 

THE  CANTWELL  PRESS    -     Madison,  Wis. 


A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHONES-Their  CONSTRUCTION  and  FIHING. 

A  Practical  Treillta  on  th«  FIttlng-up  and  Maintenance  ol  Tsiepliones  and  lh«  Auxiliary  Apparatus. 

BY    F.   C.   ALLSOP. 

CONTENTS  : 
CHAPTER  L— Receivers;    II.— Tran-imitters;  III.— Magneto  Switch-Bells;    IV.— Battery  Switch- 
Bells;  v.— Complete  Instruments;  VI.— Switches.  Switchboards  and  Extension  Bells;  VII.— 
Batteries  tor  Telephone  Work:  VIII.— Erecting  Wires,  Instruments,  Etc. ;  IX.— Arranging  the 
Circuits;  X,— Intercommunicating  System;  XI.— Testing  for  and  Removing  Faults. 

184  PAGES.    166  ILLUSTRATIONS  AND  FOLDING  PLATES.    PRICE,  II.ZS. 

Sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  Chicago. 


1 

»B         INTERNATIONAL 

i           1     Mechanical  Self=Restoring 

1  ^         1           Drop  Switchboard. 

KH^^P          A  PERFECT  APPARATUS. 

I^^^^^^^^B       Made  in  any  dtsind  capacity. 
^^P^^^^^H        Sample  parts  and  quotations  on  request. 

I^H[            INTERNATIONAL 
BBSB  TELEPOONEMiNCFACTDRINfiCO. 

^r^^^             CHICAGO,  U.  8.  A. 

m  of  Protectors 


The  Only  Sure  Protector 
Made 


Better  buy  a  "Tornquist"  it  is  the  greatest  suc- 
cess in  the  telephone  field.  Order  sample 
now.     Sold  by  all  jobbers. 
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Standard  three-bar  generator,  same  as  used  in  our  series  telephones. 
We  have  manufactured  generators  since  we  first  started  m  busi- 
ness. What  this  experience  means  to  you  enables  us  to  sell  the  best 
generator  made  at  a  price  slightly  above  the  ordinary.  The  differ- 
ence is  caused  by  the  better  grade  of  material  used  and  the  superior 
workmanship. 

You  pay  nothing  for  our  experience.    Our  Bulletin 
No.  11-E  explains  fully  this  apparatus.    Mailed  free. 

Stromberg-Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN    OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


M'-/''}-  >\>r.'.':}:-*!^.:,-.!^.ll 


A  PRACTICAL  BOOK 

FOR  PRACTICAL  MEN 

"MODERN  WIRIN6  DIAGRAMS  AND  DESCRIPTIONS 
FOR  ELECTRICAL  WORKERS." 

By  Henry  C.  Horstmann  and  Victor  H.  Tousley.    160 
pages,  over  200  lUustrattonB.    Full  leather  binding, 
red  edges.    Pocket  size  4x6.     Price,  net,  51  50. 
A  work  that  not  only  tells  you  how  to  do  It,  but  shows  you. 

•yHIS  BOOK  tella  how  to  wire  for  call  .and  alarm  bells.  For  barglar 
A  and  flre  al»nii.  How  to  run  belle  from  djnamo  current.  How  to 
infltall  and  manage  batteries.  How  to  test  batteries.  How  to  teat  cir- 
cuits. How  to  wire  for  enunclators;  for  telegraph  and  gas  lighting. 
It  tells  how  to  locate  ■'  trouble  "  and  "  ring  out"  clrculte.  It  telle  about 
meters  and  tranaformers  It  contains  30  diagrams  of  electric  lighting 
circuits  atone.  It  ezolains  dynamos  and  motors-,  alternating  and  di- 
rect corrent.  It  gives  10  diagrams  of  ground  detectora  alone.  It  gives 
"Compenaator"  and  Storage  Battery  Installation.  It  gives  simple  and 
explicit  explanations  of  the  "  Wheatstone  Bridge  "  and  Itn  uses  as  well 
asvolt  meter  and  other  testing.  It  gives  a  new  and  limple  wiring  table, 
covering  all  voltages  and  all  losses  or  dlstancei,  etc.,  etc. 
SENT  PREFAID  ON  RECEIPT  OF  PRICE 


ELECTRICIAN   PUBLISHING   CO. 

510   Marquette  Building,  Chicago 


"JUST  AS  GOOD  AS 
KELLOGG  APPARATUS" 


cannot  be  bought  outside  our  factories 
for  the  same  price  we  ask — for  a  higher 
price  or  for  a  lower  price. 

Our  customers  never  think  Kellogg 
prices  high. 

We  arc  quoting  attractive  magneto 
prices.  Write  us  for  quotations  on 
everything  in  the  magneto  line. 

Send  for  our  new  bulletins  Nos.  8  to  13, 

Do  not  miss  visiting  the  Kellogg  ex- 
hibit at  the  St.  Louis  Exposition,  Elec- 
tricity Building. 

Kellogg  Switchboard  &  Supply  Co., 

GREEN  AND  CONGRESS  STREETS,  CHICAGO 

Electric  Building,  Cleveland  Keystone  Telephone  Building,  Philadelphia 


CORDS  AND  CABLES 


We  manufacture  Cords  of  all  descriptions 
used  in  conjunction  with  Telephone  and 
Switchboard  work,  also  Cables  for 
Switchboard     and    Interior     Purposes. 

Wtite  OS  for  Prices 

RUNZEL-LENZ  ELECTRIC  MFG.  CC. 

97-101  S.  CLINTON  STREET  CHICAGO 


100 

95 

4 

I 


SUBSCRIBERS  of  the  Citizens'  Telephone  Company  of  Grand  Rapids,  Michigan,  were 
selected  at  random  by  a  disinterested  party  and  asked  how  they  liked  that  company's 
Automatic  Telephone  Service  in  comparison  with  the  manual  service,  which  it  replaced. 

OF  THEM  said  it  was  so  perfect  that  there  could  be  no  comparison,  they 
greatly   preferred    it; 

OF  THEM   said    they  "didn't   care   which    they   had;" 
OF   THEM   preferred    the   manual    service. 


The  above  percentages  indicate  the  attitude  of  6,000  subscribers  to  Automatic  Telephone  Service 
in  Grand  Rapids. 

MR.  TELEPHONE  MANAGER,  if  you  are  trying  to  satisfy  the  public  and  give  your  patrons 
the  sort  of  service  they  appreciate  most  you  will  take  the  hint  that  this  conveys  and  give  them 
Automatic  Service. 

AUTOMATIC  ELECTRIC  CO.,'?Src'ilT!!'i'f.- 
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PRODUCERS 


AND 
WHOLESALERS 

OF  WHITE  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES   ON    SMALL    POLES. 
Writefora  copy  of  ourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.M.NAADRC 


Vards 

•loss  MICH, 
L'ANSE  •• 
MUNISING     ■• 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     •• 


SUITE    IZ06  TRIBUNE  BLDG.  CHICAGO. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


Cedar 


TORREY 
CEDAR  CO.y 

CLINTONVILLE,  WIS. 

Largt  Slock  Constantly  on  Hand 


Poles 


BRACKETS— X 

ARMS— PINS 

little  things  it  is  true,  but  they  cut  a 

big  figure  in 

line  construction. 

OUR.   MOTTO   IS: 

Prompt  Shipment       Quality 

Satisfsotlan 

Right  Price 

COLUMBIA  MFG.  CO. 

ANTIGO.  WIS. 

•All  roadg  lead  to  Rome." 


And  all  business  in  New  York 
seems  to  tend  toward 

Grand  Central  Station 

This  great  building,  which  covers 
the  space  of  four  city  blocks,  begin- 
ning at  the  corner  of  4th  Avenue 
and  42d  Street,  is  the  Metropolitan 
terminus  of  the 

NEW  YORK  CENTRAL  LINES 

and  is  the  center  of  the  hotel,  resi- 
dence, club  and  theater  district  of 
the  second  city  of  the  world.  To 
reach  it.  see  that  your  ticket  reads 
by  the  New  York  Central 


A  copy  of  the  10-pag©  Illustrated  Catalogue 
of  the  "Four-Track  Series."  Sew  York  Central's 
books  of  travel  acd  education,  will  be  sent 
free,  postiiald,  to  any  address'  on  teceijit  oTa 
postage-  stump,  by  George  H.  iJaolels.  Qeneral 
Passenger  Agent.  New  York  Central  and  Had- 
8OD  Blver  Kallroad,  Grand  Central  station. 
New  York.  ^ 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,  MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


■*^nsw  ww^Pi^ifsii  wiwu^^yw  Willi  m^w^F^^ 

CEDAR  POLES  i 


t 


THE 

Valentine-Clark  Com 

234-   La   Salle   Street,   CHIOAOO 

YMROSi 
nnoonning,  Mich,     t     Grawi  Bmjr,  Wla,     s    Mmw  London,   Wta. 


ELECTRICAL 

'  AND  OTHER 

INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 

I       Favoraiile  Freight  Rates, 

6001I   Labor  Conditions, 

Healtliful  eomniunities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  information  and  descripcfve  pam- 
phlet address 

J.  C.  CLAIR, 

Industrial  CotnmiBsioae'- 
l,ParkRow,ChlcagoJII 


READ  THE 


ElECTRICAL  PAPER. 


CENTRAL  STATION  HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing  Coils,   Separators  and  full   line   of  Steam   Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Americam  Distbict  Steam  Company 

<TiON  Western   Electrician.  L  OCKP  ORT,  N  .Y.  CmICAGOJlL. 
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If  you're  going  to  buy 
any    this    year    get    our 


SIX-INCH  THIRTIES. 

price;  7-inch  25s  are  on  the  same  list.     Of  course  we  have  every  size 
you  ever  needed,  but  we  have  too  many  of  these  two  sizes. 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Michigan. 

Pittsburg  Agents,  Tipper  &  Patton,  009  Bessemer  Building. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


Locations    for   Industries 

Brie  Railroad 

CIticago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
:an  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street,  New  York 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  BIO  Marmiette  BIdg.,  CHICAGO. 


SEND  YOUR  ORDERS  FDR 

THE  MARYLAND 
CHESTNUT 


POLES 


To  S.  A.  GATES 

Gapland,  Washington  Co., 

Maryland 
Prompt  Shipments 


?fOAR  POLE? 


S.'-^if  ESTABLISHED   1862 


WM.  MUELLER  COMPANY 

1211-12-13  MARQUETTE  BLOG.  CMICA60. 

EIGHT   DISTRIBUTING    YARDS 


r    .f.     ..■>    ,^,'K'-':.  .7-^.1 
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POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


ELECTRICAL  BOOKS. 

A.II    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Smite  510  Haranette,  CHICAeo 


Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chaii' 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front) , 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Duluth,  connecting  with  all  western  lines. 
MealB  In  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND,Gen'IPass.Agt.,Milwaukee,Wls. 


::ir:cEDARPOiES 

All  Lengths  ANt> SIZES 


There  is  No  Higher-Class  India-Rubber  insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


A.TTI3C 


Authorized  Manufacturers  of  tho 
FkEXIBIi-E    -rUBI 


^A/IRI 


\\  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  \\ 


8al«s  Offlea, 
IB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


IRS,   IM.  Y. 


(10S2S) 
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Westinghouse 

Oil  Switches  and  Circuit=  Breakers 


1^ 


Type  A  OU  Switch 

Switchboard  Mounting 

For  Potentials  not  exceeding  6 ,  600  Volts 


Type  D  Oil  S»  itch 

Wall  Mounting 

For  Potentials  not  exceeding  3.300  Volts 


.Type  C  Oil  Circuit    Bricktr 

I  fectrically  Operated-Remote  Control 

For  Potentials  from  3  ,300  to  33.000  Volts 


Designed  to  reduce  the 
oil  to  a  minimum  consis= 
tent  with  safe  operation 

Contacts  thoroughly 
insulated 


PARTICULARS  JIN  FOLDBR  4015 


Type  B  Oil  Circuit-Breaker 

Switchboard  Mounting— Rear  View 

For  Potentials  Irom  3,300  to  22.000  Volts 


Type  D  Oil  Switch 

Switchboard  Mounting— Rear  View 

For  Potentials  not  exceeding  3,300  Volts 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

Address  our  nearest  District  Office 

New  York,  Atlanta,  DallM,  Baltimore.  Boston,  Buffalo,  Chicago.  Cincinnati,  Cleveland,  Detroit,  Los  Ang:eles.  Minneapolis,  New  Orleans.  Pbiladelphla,  Pittsburg,   St.  LouU, 

Salt  Lake  City,  San  Francisco,  Syracuse.  Seattle,  Denver,  Mountain  Electric  Co. 
Canada:    Canadian  WedtlDshouse  Co..  Limited,  Hamilton,  Ontario.    Mexico:  Q.  &  O.  &  Braniff  Co.,  City  of  Mexico. 
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A' "  INSUS% 


Insulation  implies  insurance;  in 
fact,  nearly  half  of  insurance  lies 
in  insulation. 

Therefore,  to  insure  as^ainst  in- 
terruption of  transformer  service, 
it  is  necessary  to  secure  insula- 
tion. 

Type  A  insulation  is  close  to 
perfection,  with  efficiency  and 
regulation  above  the  average  of 
other  transformers. 


^^E  shall  be  glad  to  supply  any  of 
the    books    catalogued    below 
upon   receipt  of  your  order  and  re- 
mittance.    We  prepay  charges. 


WJ^,-^SilS^^^^^^  O''  THE  TKAXSFOKMER.     By  Fre'derlck  Beaell $3.25 

INDLCTIOX   COILS.      Br   Ci.   B.   Bonncy 100 

Sf-SS'HSJ^'^'  -^^"i'  MAGNETISM.  By  s.  E.  Bottone.  ..■.■.■..■::'.:;::'.:;;  :oo 

ELECTRICITY,    ELECTROMETEK.    MAGNETISM   AND    ELECTROLYSIS. 

By  G,  Chrystal  and   W.  N.    Shaw 1  00 

THEORY  OP  ELECTRICITY.      By  L    Cumming '      '    '  '    o  05 

THEORY   OP    ELECTRICITY    AND   MAGNETISM.      By    Charles    Emtrson  "' 

Curry    o  gQ 

THE   ELEMENTS   OF  ALTERNATING   CURRENTS.      B.y  '  W.'  S.'  Franklin 

and   R.  E.    Williamsoa    .  .  2  50 

PRACTICAL    EXERCISES    IN    MAGNETISM    AND    ELECTRICITY. "  By 

H.   E.   Hadley    '       GO 

MISCELLANEOUS   PAPERS.      By  Heinrirh   Hertz '.  .  .    S'j 

A  TEXT-BOOK  ON   ELECTEOMAGNETISM   AND   THE    CONSTRUCTION 

OF  DYNAMOS.     By  Dugald  C.  .lackson •>  25 

ALTERNATING   CURRfeNTS   AND  ALTERNATING   CURRENT  MACHIN- 
ERY.    By  D.  C.  .Tackson  and  John  Price  .Jackson 3.g0 

AN    ELEMENTARY    BOOK   ON    ELECTRICITY   AND    JLIGNBTISM    AND 

THEIR  APPLICATIONS.     By  D.  C.  Jackson  and  .John  Price  Jackson.   i;40 
A  FIRST-BOOK  OF  ELECTRICITY   AND   MAGNETISM.     By  W.   P.  May- 
cock ; 60 

AITEBNATING  CURRENTS  OP  ELECTRICITY  AND  THE  THEORY  OP 

TRANSFORMERS.      By  Alfred  Still    1.30 

PRACl'ICAL  ELECTRIC  LIGHT  FITTING.     By  A.  C.   Alison 1.50 

ELECTRICAL  EXPERIMENTS.     By  G.  E.  Bonhey 75 

RADIOGRAPHY  AND  THE    'X"  RAYS  IN  PRACTICE  AND  THEORY.     By 

S.    R.    Bottone. ].00 

THE  DYNAMO  :  HOW  MADE  AND  HOW  USED.     By  S.  R.  Bottone 90 

HOW  TO  JIANAGE  THE  DYNAMO.     By  S.   B.  Bottone 60 

A  GUIDE  TO  ELECTRIC  LIGHTING.     'By   S.  R.  Bottone 75 

ELECTRIC  LIGHT  ABITHMETIC.     By  R.  B.   Day 40 

THE  DYNAMO  :  ITS  THEORY,  DESIGN   AND  MANUFACTURE.    By  C.  C. 

Hawkins   and   F.    Wallis 3.00 

THE  ALTERNATING  CURRENT  CIRCUIT.     By  W.  P.  Maycock 1.00 

ELECTRIC  WIRING  FITTINGS.  ETC.     Br  W.  P.  Maycock , 1.75 

ELECTRIC  WIRING  TABLE.     By  W.   P.  jiaycock 1.50 

A  MANUAL  OF  TELEPHONY.     By  W.  H.  Preece  and  A.  .T.  Stubbs 4.50 

PRACTICAL    TELEPHONE    HANDBOOK   AND    GUIDE    TO    THE    TELE- 
PHONIC  EXCHANGE,     Bv  Joseph   Poole    1.30 

ELECTRIC  WIRING.      By   Russell   Robb 2.30 

ELECTRIC    LIGHT    CABLES    AND     THE    DISTRIBUTION     OP     ELEC- 
TRICITY.    By  Stuart  A.   Russell 3.00 

ELECl-RICITY  IN  TO^X  AND  COI-NTiiV  HOU.'iES.  By  Percy  E.  Scrutton  1.00 
THE  STORAGE  BATTERY.     By  Augustus  Treadwell 1.75 


Electrician   Publishing  Company 

510  Marquette  Building,  Chicago 
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Small  Units      ^ 


in  Electric  Generating  Sets. 

Write  for  o\jr  estimaLtes  a.nd  prices. 


Crocker-Wlhieeler  Company 

NaLfxuf&otxjrers  of 

Genera-tors  atnd  Motors 
Electrical  Engineers 
AMPERE,  N.  J. 
Branch  Offices  in  Sixteen  Prlnclpe^l  Cltlea 
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f  REFLECTIONS 

f 


FARIES 
REFLECTORS 


Fit  any  socket. 

Quickly  attached  or  detached. 

Made  of  aluminum  or  steel. 

Very  hght  and  will  not  rack  socket  to 

pieces. 
Finish  not  affected  by  heat. 
IMade  in  many  styles  and  finishes. 


1^53 


Catalogue  mailed  upon  application. 


FARIES    MFC. 

DECATUR,      I  LI 


CO. 


WIRES  ^GABLES] 

HIQH-CIIADE,  RUBBER-COVERED,  WEATHER-PROOF 

Magnet,  Orpics,  ANKUNOiATon  Wirb. 

HAZARD  MANUFACTURING  CO., 

Gekbkal,.Ofpice  and  Works,       Kew  York  Ornoz,         CsiOAao  OmoB. 

Wllkcsbarrf.  Pa,  50  Day  St.        71  and  73  West  Adams 8l| 

VULCANIZED  FIBRE] 

Hlghnt  grades  for  electrical  insulation  and  mccbanical  purpoMS,  in  siueti, 
tube*,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington.  Del.] 

KARTAVERT.I 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINa 

For  Electrical  and  MechaDtcalPurpofles.  Kallway^  Dast  Ooards,  Wubeiil 

and  Packings.    Patent  Insulati&g  Cleats. 


Good  Advice 


No.  14 


One  of  the  foremost  doctors  of  elec- 
trical'engineering  was  recently  called 
upon  to  examine  into  the  ills  of  a 
profitless  direct-current  light  and 
power  plant  and,  after  making  a  diag- 
nosis, he  immediately  prescribed 
Duncan  Meters,  with  instructions  that 
the  remedy  should  be  continued  iadefi- 
nitely  to  prevent  a  recurrence  of  the 
malady. 


Good  Advice  No.   15  Next  Week 


Send  for  Bulletin  and  Prices 


DUNCAN  ELECTRIC  MFG.  CO. 


LAFAYETTE,   IND. 


iBIack  Diamond  File  Works  ^ 


Est.  1M«3. 


Inc.  18»S. 


Twtlvt 
Medals 
Awardad  al 
International 
Exroilllons 


Special 
Prize 

Gold  Midal 
at  Atlanta, 
1895. 


OVB  eOODS  ABB  OK  HAliK  IN   EVKKY  tiEADINO  HABDWABE 
BTOBE  IN  THE  UNITED  STATES  ANW  C/INAOA. 


1    G.  &  H.  BARNETT  COMPANY,   i 

^  PHILADELPHIA,   PA.  ^ 


MAStTFACTORBD  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wilmingtoil.  IM.1 


CUT  YOUR 
COAL  BILL 


By  usirvg  the 


STURTEVANT    SYSTEM 
OF  MECHANICAL    DRAFT 


Costa  only  20  to  40  per  cent.  Bls  nwich  as  a  chimney. 

IncreaLses    steaming    ccLpOLCity    of     boilers. 

Is  independent  of  the  wind  and  weather. 

B.  F.  STURTE V ANT  CO. 

BOSTON,  MASSACHUSETTS 

New  York  PhllsLdelphln.  CMos.ao  Londort 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulatod 
Wire  of 
All  Kinds 


Bars 

Copptr 

Wirt 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


Rm  TtA 


Clilcsgs 


-AOENCIE*    «NI    IRItNOHU- 
Clevtisnd  Ian  FrtnoISM 


rmiadatplili 


mm 


Vol.  niV,      S3.00  Per  Anrui. 


CHICAGO,  NOVEMBER  5,  1904. 


10  Cents  a  Copv. 


No.  19. 


JIUIDI     CV  INSULATED 

^llwlr    ^bA.  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"'""r.^hixsIn""^'      The  Simplex  Electrical  Co., 

Monadnock  Block,  cmcAGO.  I  I O  State  Street,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT, 

H.   R.  HIXSON, 

1144  Monadnock  Block,  CHICAGO 


^% 


188»— Paris  JExposition, 
Medal  for  Babber  Insulation. 

1893-World's  Fair, 
Sledal  for  Rubber  Insulation. 


TBCE  STAHTDABB  FOB 

BIJBBFB  ixsriiATiunr. 

Sole  Manufacturers  of 

"*»'•  Wires. 


dkonite  Wires,  Oi(onite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 

Tttint  cSSe,";,  f  "»"•«•"■        253  Broadway,  New  York. 


Geo.T.  Manson.Gsn'l  Supl, 
W.  H.  Hodclns,  Secy. 


,^  ^v' 


INDIANA  RUBBER  AND  INSULATED  WIRE  COm 

UAMVFACTURERS  OP 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE: 
TELEPHONE.  TELEGRAPH  AND  FIRE  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JOKESBOBO,  ISIK 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
ES     A.ND     ^ABI-KS. 

OFFICE  AND  FACTORY!  BRISTOL.  B.  »- 


tniioc  MaRN 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 


national  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Main  Office  and  Factory,  TRENTON,  Mi  •^ 


Mew  Vork  OHIce._. 
eSBARCUY  STREET.' 


STCflUNQ    SPECIAt 


DO  YOU? 


BUY      LAMPS-OR>BUY  .  CANDLE     POWER 
1ft      -^^       (THIS    LAMP)        ^— .:^o 


THeSreHUNGeteCTRICALMANUrACTURiNGCO. 

new  VOHN.  H.  T.  WARntN,  O.  CHI»aO,  ILU 


l-T-E 

CIRCUIT  BREAKERS 

CUT.TER  ELECTRICAL  CO..     PHILADELPHIA 


THERMOPILES  \U^,hl%ss 

For  Ele'-trolytlc  analysie,  charging  storage  'batMrieg, 
aadotLer  coiuiauCuurreDt  requlrtiioeaCj.    S3  Each. 

TVAISH'S    SONS    &    CO., 
»64  Wasliiugton  Street.  Newark,  N.  J. 


M.KLeiN    &  SON. 
Send  Zc  sump  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

FoF-  Electrical  Workerm 
Mnd  LIna  BuUdmrmm 

MATHIAS  KLEIN  &  SONS. 

SlW.VanBii.      - 


»nSt 


Chlcaao.  III. 


YOST  SPECIALTIES. 

Sookmts,  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjustersm    , 

Calalo^ua  for 
tha  Baking, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


Sterling  Black  Plastic  insulator. 

One  hundred  days'  contlnious  baking  at  180"  F. 
illl  not  make  It  brittle.  Water  repellent.  Oil  proof . 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg.  Pa. 


Some  More  Light  on  our 
Drawn  Steel  Junction  Boxes 

Take  time  to  figure  out  the  cost  of  cast  Iron 
boxes  plus  tbe  loss  from  breakage  and  time 
u-;ed  in  produciug  a  round  hole.  Gompare  with 
ihts  the  cost  of  drawn  steel  boxes. 


Clean  round  hole  produced  with  one  blow  of  a  bammer, 
.  what  YOU  can  save. 

BOSSERT  ELECTRIC  CONSTRUCTION  CO. 


NO   BREAKAGE, 

Write  for  catalog  and  see 


UTIGA,  N.  Y. 


"  SAFETY  '  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.     e.    AUSI-IIM    &    oo., 

CHICAGO   REPRESENTATIVE. 

THi:  SAFETY  IHTSVIiATED  WIRE  &  CABLE  CO., 

WORKI :  layonne,  N.  J.  114-116  I.IBBRTY  STBEET,  H.  X. 


THOUSAKDS  IN  USE. 

Motors,  Y,  h.  p.  to  100  b.  p. 

Dynamos,  I  k.  w.  to  75  k.  w. 

Highest  Quality.     Realonabli  PriM. 

THE  HOBART  ELECTRIC  MFG.  CO. 

Tr.OY,  OHIO. 


A* 


KECrliTCSU 

CONDUITS  FOR  INTEIflOR  WIRING. 

American  Circular  Loom  Co. 

Cbelsea,  Mass.,  New  York,  Chicago,  San  Francisco. 


KE8TER 

SELF  FLUXINQ  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-LABOR-TISIE-HONE?. 


♦     j   1  J  J  J  jTjm  J"J^^ 

ACTUAL     sue 
FATCMTK*. 

Send  for  Free  Samples. 

L.  P.  Mahler  Co.,  R.  1008 Chemical  Bldf ., 

St.  Louis,  Mo.,  Qen.  Western  Agent. 

KESTER    ELECTRIC    M'F'O   CO., 

46  N.  UNION   STREET,       CHICAeO,   ILL 


^ESTIIN  ElectoiDal  In^toment  Co. 


Waverly  Park,  NEWARK,  N   J. 


f  estos  h.ihxi  Portable 


r«atOB  standard  Portable  Direct 
BeaAInc  BU-Ammeter. 


Voltmeters,  MiiliToitneters,  Voitammetersi 

Ammeters,    Milammeters, 

Ground  Detectors  and  Circyit  Testers, 
Ohmmeters,   Portable  Galvanometers. 

Our  portable  Instruments  are  recognized  as 
The  StBiidard  the  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  still  better. 

Our  Station  Voltmeters  and  Ammeters  are 

unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Beklik— European    Weston   Electrical  Instru- 
ment Co.,  Ritterstrasse  No.  88. 

LosDON— Elliott  BroB.,  Century  Works,  Lewis- 
ham, 
Paris.  Fbance— E.  H.  Cadioi.  12Rue  St.  Georges. 
A'ew  York  Office^74  Cortlandt  (3t. 


SEE  THAT  FLAME 


IT'S  JUST  WHAT  YOU  NEED 

for  fine  soldering  for  internal  wiring  and 
.switchboard  work,  storage  battery,  lead 
burning,  etc. 

The  Turner  Double  Jet 
Alcohol  Blow  Pipe  Nom  10, 

Burns  wood  alcohol  and  produces  a 
clean  non-oxidiziiig  needle  pointed  or  a 
briish  flame  of  over3,ooo  degrees  of  lieat.- 
The  burner  tan  be  turned  in  any  position. 
Reservoir  2',i  x  5  inches.  Capacity  •+ 
pint.    Shipping  weight  2  lbs. 


•THE 


No.  10  Alcohol  Blow  Pipe.  $4.so..ch.  Tumsr  Btsss  Works 

Express  prepaid  upon  receipt  of  cash.  fi/ 

DISCOUNT  TO  DEALERS.  23  N.  FRANKLIN  ST.,   CHICAGO'tSa^ 
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Haveyoureadit? 


THE>B001<- 

FOUR- POWERS 


Send  for  it 
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TheElectrig  StorageBatteryCo. 


MANUFACTURER     OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator" 

For    Central    Stations,    Electric   Railways,    Isolated   Lighting   and    Power   Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PRICE   LISTS   AND   DCSCRIPTrVC   BULLETINS   FORWARDED   UPON   REQUEST, 


SALES      OFFICES: 


PniLADELFHI-4, 

Allegheny  Ave. 
and  19tb  St. 


New  Tohk. 
100  Broadway, 


■ROSTON. 

60  Siaie  St. 


Chicago. 
Marquette  Bldg. 


St.  Louis.  San  Francisco,         Cleveland,  Canada,  Havama,  Cuba. 

Wainwrlght  BWg.  RJalto  Bldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood.  Manager 

Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


\¥7E  believe  that  we  are  making  a  Single- Phase 

Self-Starting  Motor  that  is  just  a  little  better 

than   any   other    on    the    market^    so    do    our 

customers.     Are  you  among  them?     ::      ::     :: 

CENTURY  ELECTRIC  COMPANY 


1007-9-1  I     LOCUST  ST. 


ST.  LOUIS,  MO. 


\A/.    D.    PAIIMX. 

A  PERMANENT  INSULATING   PROTECTION   FOR   WOOD   OR   METAL. 
A  quick  drying,  moliture-proofing,  black  paint.    An  elastic  anti-rust  coat* 
Ing.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 
Write  for  "Data  od  Iniulatlnff  Material!." 


DIELECTRIC  MaNUFflCTURING  CO., 


SAINT  LOUIS. 


SINGLE    AND 

POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO., 

Elkhart,  Ind. 

PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


LR&OOIN/lf=»AIMY,  Inc. 

ARTISANS  IN  PLATINUM 

408-4I0-4I2-4I4  N.  J.  R.  R.  AVE.  NEWARK,  N.  4. 

New  York   OfTlce:    120    Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..— 

AUis-Chaimers  Company 2 

American  Battery  Co 12 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 16 

Amer.  District  Steam  Co 19 

Amer.  Elec.  Fuse  Co 9 

Amer.  EL  Telephone  Co '..17 

American  Electrical  Works..  11 
Arnold   Elec.  Power  Station 

Co 15 

Audit  Co.  Of  m.,  Tbe. — 

Automatic  Electric  Co 17 

B&beock  &  Wilcox  Co 15 

Badt,  F.  B 15 

Bain,  For^e 11 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 15 

Barnett  Company,  G.  i  H .  - . .  22 
Beardslee    Chandelier     Mfg. 

Co - 

Benjamin  Electric  Mfg.  Co. .10 

Benaett.L  A 7 

Berthold  &  Jennings 18 

Big  Four  Koute 18 

BlssellCo..The  F 22 

Bossert  Electric  Construction 

Go 1 

Brooks,  HallL 19 

Bryan-Marsh  Co — 

Bryan,  Wm.  H 15 

Buckeye  Electric  Co — 

Bullock  Elec  Mfg.  Co 2 

Burlington  E.  R 16 

Butterfleld,  J-  F 15 

ByUesby  <b  Co.,  H.  M 15 

Cantwell  Press,  The — 

Carhartt  A  Co.,  Hamilton.. ..13 

Oentral  Electric  Co 5 

Oant      Stat.     Xmprorement 
Oo Vi 


Central  TeL  A  El.  Co 17 

Century  Electric  Co 3 

Chicago  Die  &  Electric  Co....~ 

Chicago  Edison  Co 4,12 

Chic.  Fuse  Wire  &  Mfg.  Co.-.— 
Chicago  Insulated  Wire  Go..— 

Chicago  Mica  Co 10 

Clinton  Stamping  &  Elec  Co.l7 
Columbia  Incand.  Lamp  Co..~ 

Columbia  Mfg.  Co 19 

Continuous  Bail  Joint  Com- 
pany of  America 11 

Cope,  T.  J 5 

Crawfordsville Electric  Co..— 
Crescent  Ins.  Wire  Jfc  Cbl.  Co.  1 
Crocker- Wheeler  Company. . .  2i 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  &  Mfg.  Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.'Wks.H 
Diamond  Meter  Company  — 18 
Dielectric  Manufacturing  Co.  3 

Directory  of  Engineers 15 

Diion  Crucible  Co.,  Joseph.,  14 
Duncan  Elec.  Mfg.  Co 21 

Edison  Decorative  i  Minia- 
ture Lamp  Deparim't JO 

Edison  Mfg.  Company — 

Edwards*  Co 19 

Egan,  J.  J 19 

Electric  Appliance  Go 10 

Electric  Storage  Battery  Co .  -  3 

Electrical  Appliance  Co — 

Electrical  Engineer Instltute.18 
Electrician  Pub.  Company ...  15 

ErieRy 19 

Evans.  Almirall  A  Co 15 

FariesMfg.  Co 7 


"ForSale"  Advertisements. .12 
E't.  Wayne  Elec.  Works,  Inc. .21 
Fostoria  Incand.  Lamp  Co.  ..— 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Franklin  Elec.  Mfg.  Co  — 

General  Electric  Co 9 

General  Engineering  Co., The  15 
General     Incandescent    Arc 

Light  Company 7 

General  Incand.  Lamp  Co  —  — 
Gould  StorageBatteryCo....  6 
Green  Fuel  Economizer  Co..  14 
Gregory  Electric  Company. . .  12 

Hallberg,  J.  H 15 

Haller  Machine  Co — 

Hart  Mfg.  Co.. ......11 

Hartford    Steam    Boiler   In- 
spection tt  Insurance  Co — 

Hazard  Manufacturing  Co...— 
Highland  Park  College.       .    10 

Hlpwell  Mfg.  Co 7 

Hobart  Elec.  Mfg.  Co 1 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Co — 

Hornaday  &  Co.,  J.  P 15 

Humphrey,  Henry  H — 

Hunt  A  Co.,  Robt.  W 15 

Illinois  Central  Ry 19 

Incandescent  Electric  Light 

Manipulator  Company 15 

Indiana  Rub.  &  Ins.  W.  Co....  1 
India  Rubber  &,  Gutta  Percba 

Insulating  Company — 

International  Elec.  Meter  Co  12 


International  TeL  Mfg.  Co. 

Jackson,  D.  C.  &  W.  B 

Jeffrey  ManufacturingCo.. 
Jewell  Electrical  Inst.  Co.., 
Johns-Man vllle  Co.,  H.  W... 


Kartavert  Manufacturing  Co. 
Kellogg  Switchboard  &  Sup- 
ply Company 16, 

Kemp,R.  W 

Kester  Elec.  Mfg.  Co 

Klein  &  Sons,  Mathias 

Kohler  Brothers 

Kuhlman  Electric  Co 

Leather  Preserv.  M.  Corp 

Leffel  &  Co. ,  James 

Llndsley  Brothers  Company.. 
Loud's  Sons  Co.,  H.  M 


Macbado  &  Roller , 

Maltby  Cedar  Company 

Manhattan  El.  Supply  Co 

Manross,  F.N , 

Marinette  Gas  Engine  Co 

Matthews*  Bros.,  W.N. 

McLaughlin,  James 

McLaughlin  &  Co.,  Jas , 

McLennan  &  Company,  K.. . 

Measured  Service  Co , 

Mechanical  Appliance  Co 

Mica  Insulator  Company 

Minnesota  Electric  Go 

Miscellaneous  Advs 

Monon  Railroad 

Morrison  Lbr.  Co.,  J.  W 

Mueller  Company,  William., 
Munsell  &  Co.,  Eugene 


National  Electric  Co.. 


Xxid^sK    of    .Ak<^-%reft:lsea:ine>X2 


National  India  Rubber  Co 1 

New  England  Butt  Co 14 

Newgard  &  Co. ,  Henry S 

New  York  Cent.  Ry J8 

New  York  Ins.  Wire  Co 11 

Northern  Elect'l  Mfg.  Co....  10 
Northern  Wire  &  Cable  Co.. .11 
Northwestern   Storage    Bat- 
tery Co 5 

Okouite  Co.,  The 1 

Olds  Gasoline  Engine  Works.l4 

Paciflc  Coast  Pole  Co 18 

Paragon  Fan  &  Motor  Co — 

Pardridge  Shade  &  Rcfl.  Co.  .— 

Pass  &  Seymour,  Inc 8 

Phelan,  D.  W 19 

Phillips,  Eugene  F Il 

Phillips  Insulated  Wire  Co ...  1 1 

Phcenlx  Glass  Go — 

Phosphor-Bronze  S.  Co 14 

Plgnolet,  L.  M 10 

Pittsburg  &,  L.  S.  Iron  Co.... IS 

Plume  &  Atwood  Mfg.  Co 11 

Porter  Cedar  Company 18 

Eeislnger,  Hugo 9 

ReynoldsEL  Flasher  Mfg.  Co.  12 

Roebiing's  Sons  Co.,  J.  A 22 

Ruebel-Schwedtmann- Wells.. 15 
Runzel-Lenz  Elec.  Mfg.  Co...— 
Safety  Ins.  Wire  &  Cable  Go. .  i 

Sargent  &  Lundy — 

SauquoitSilk  Mfg.  Co 13 

Schott.  W.  H 15 

Sliinaloid  Chemical  Works.. .12 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co. ...11 

Speer  Carbon  Co — 

Sprague  Electric  Company. ..22 
Squire  Electric  Co — 


Standard  Elec.  Mfg.  Co 19 

Standard Underg.  Cable  Co....— 
Stanley  Elec.  Mfg.   Co.,  The   4 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 15 

Sterling  &  Son,  W.  C 19 

Sterling  Electrical  Mfg. Co ...    l 

Sterling  Varnish  Co.,  The 1 

Stow  Mfg.  Company — 

Slromberg-Carlson  Tel.  Mfg. 

Company le 

Sturtevant  Company,  B.  F...22 

Temple  Pump  Co lO 

Torrey  Cedar  Company 18 

Trumbull  Elec.  Mnfg.  Co — 

Turner  Brass  Works i 

Union  Electric  filfg.  Co 22 

Valentine-Clark  Co.,  The — 

Vulcanized  Fibre  Company .  .22 

Wagner  Electric  Mfg.  Co 8 

Walsh's  Sons  A  Company 1 

Warren  Elec.  Mfg.  Co 22 

M'esco  Supply  Co 10 

Western  Electric  Company. . .  .t 
Westinghouse      Electric      A 

ManufacturingCo 20 

Weston  Electrical  Inst.  Co...  I 
Whitehead  Machinery  Co...  12 
Whitney  Electrical  Inst.  Co..— 

Wilmerding.  C.  H — 

Wisconsin  Central  Ry 19 
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Worcester  Coir  pany,  C.  H ....  18 

Yesbera  Mfg.  Co I7 

YostE'ectrlf  Mfg.  Co 1 

Zero  Marx  Slgu  Works  11 
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If  you   want   Wires   or    Cables    insulated    w 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy     .... 


1%^ 


rith   the  ^  ^fl 


Complete   stock    of 

all  sizes  constantly  on  hand 

for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COMPANY, 

WRITE  FOR  PRICES.  |39  ADAMS  STREET,  CHICAGO. 


AFFORD  ABSOLUTE  SAFETY  AS  PROTECTIVE  DEVICES 

AND 

FREEDOM   FROM  ALL 

FIRE   HAZARD 


ISK  YOUR  SUPPLY  DEILER  FOR  "HOIRK" 

H.W.JOHNS-MANVILLECO 


100  William  St.,  NEW  YORK 


New  York 
Milwaukee 
Chicago 
St.  Louis 


Boston 

Philadelphia 

Pittsburg 

Cleveland 


New  Orleans 
London 
Paris 
Brussels 


Rope-Operatedi,  Reversible 
Drum  Controller* 


|The  ideal  controller  for  small  cranes  and  hoists  where  it  is  de- 
sired to  operate  from  the  floor. 

Built   to   stand  the  most  severe   usage.     Automatic   return   to 
"off"  position  when  operator  releases  chain  or  rope. 

Brushes    and  contacts  are   renewable   and  are   made  of  hard  . 
drawn  copper.  5 

SPEED — Normal  at  full  load   to   50   per  cent,  at  half  load. 
Specially  built  (or  reduction  of  90  per  cent,  regardless  uf  load. 

The  Cutler-Hammer  Mfg,  Co. 


New  York 


MILWAUKEE,  WIS. 

Boston  Chicago 


Pittsburg 


THE  B.  O.  TRANSFORMER 

Do  you  expect  to  need  new  transformers  this  fall?     If  you  do,  the  B.  O.  will  interest  you. 
Low  Losses 
.    .  High  Efficiencies 

High  Insulation 
Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  we  will  tell  you  about  our  insulation  and  the  ad\'antages  of  slab  wind- 
ings in  connection. with  oil  ducts. 

The     Stanley    Electric    Manufacturing    Company 
pittsfield,  massachusetts 

Atlanta,  Ga.,  Empire  Building  Boston,  Mass..  Oliver  Building 

CHICAGO,  ILL.,  MoNADNncK  Block  Denver,  Col.,  Hendrie  &  Boltholif  Mfg.  &  Supply  Co. 

New  York,  N.  Y.,  29  Broadway  Philadelphia,  Pa..  Nortli  American  Building 

St.  Louis,  Mo.,  Century  BIdg.  San  Francisco,  Cal.,  69-75  New  Montgomery  St. 

Seattle,  Wash.,  Pioneer  Bldg. 

Representatives  for  the  Dominion  of  Canada,  The  Can.^dian  General  Electric  Co.  of  Toronto 

"THE  S.  K.  C.  SYSTEM" 
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WESTERN    ELECTRICIAN 


D.&  W.  BABY  CARTRIDGE  FUSE, 
spring  clip  contact. 


D.  &W.  PANEL  CARTRIDGE  FUSE, 
screw  clamp  contact. 


D.  &  W.  PANEL  FUSES 

work  equally  well  under  all  temperatures  and  changing 
atmospheric  conditions.  They  are  so  reliable  that  under" 
writers  do  not  require  them  to  be  enclosed  in  fireproof  cab- 
inets, thus  making  it  possible  to  install  a  cheaper  tablet 
than  when  using  ordinary  fuses.  Our  prices  on  D.  &  W. 
PANEL  FUSES  also  are  lower  than  those  of  other  dealers. 

WE  SOLICIT  YOUR  ORDER  AND  WILL  SHIP  FROM  CHICAGO  STOCK. 

(!^tttntl  €Udnt^rtmjfmiP, 

GENERAL  WESTERN  AGENTS 

264.266-268-270  Fifth  Avenue,  Chicago 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Remember  these  rods  have  ao  lo.st 
motion. 

These  ■Couplingrs  are  of  Steel  and 
are  made  ia  the  best  possible  maaDer. 


Write  for  list  of  persons  using  ttiese 
rods— 26,000  sold  since  May  1902.  Made 


13  lt;*aDd  4  ft.  lengths. 
Price.  3  it.  75cent3, 4  ft.BSc 
Patented  Febrnary  34, 1903, 


T.    J.     001 


31«4  lorth  FirtMntb  Stra>t 


PHiLAOELPHia.  ra. 


ALL    THE   ESSENTIALS 


of  a  good  storage 
battery  are  found 
in  the 

NORTHWESTERN 

Large  Cagtaclly, 
Light, 
Efficient, 
Comgactm 

To  have  your  or- 
der filled  prompt- 
ly, send  to  us  at 
once. 


Northwestern  Storage  Battery  Co., 


285  Madison  Stm, 


Chicago,  ###. 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

14  Years'  Use  on  Street  R)„  Light  and  Powsr  Comniiilatoi  s 

Has  Proven  its  Worth.    WE  GUARANTEE  RESULTS. 

Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES, 

jis.  McLaughlin  &  CO.,  ii>iv.v.if 


DIRECT    CURRENT 

Motors  and  Generators 


Bulletins  on  Request. 


DUSTPROOF  MOTOR.  TYPE  "D" 


586  Fulton  Street, 


Chicago,  111 . 


Western  Electric  Company 

CHICAQO  NEW  YORK 

AND  OTHER  LAROE  CITIES 
Space  17  Electricity  Building,  Louisiana  Purchase  Fxposilion 


ELECTRICITY  FOR  ENGINEERS. 


424  PAGES.      ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
BIO  Marquette  Building,  •  •  OHIOAOO 


STANLEY     RECORDING     WATTMETERO 
POR    ALTERNATINCCURRENT    CIRCUITS  ^^ 


FOR    ALTERNATING-CURRENT    CIRCUITS 

No  Jewel  Wear  from   Hammer  or  Side  Thrust, 
or  Metal  Covers,  Second  Alone  to  the 


BALANCED    THRUST 
STANLEY     MAGNETIC    SUSPENSION    WATTMETERS 


Missouri,  Kansas.  Arkansis 

FRANK  ADAM  ELECTRIC  CO. 

St.  Louis 

Colorado,  Idafio,  Montana,  Wyoming 

New  Mexico.  Utah 

HENDRIE-BOLTHOFF   MFG.  AND  SUPPLY  CO. 

Denver 


SEND  FOR  BULLETINS  AND  INFORMATION  ABOUT  METERS  TO 

STANLEY    INSTRUMENT    CO. 

GREAT   BARRINGTON     MASS.,  U.  S.  A. 


Mexico 

VICTtR  M.  BRASHI  &  CO. 

Mexico  City 

California,  Oregon.  Washington 

Nevada.  Arizona 

BROOKS-FOLLIS   ELECTRIC  CORP. 

5an  Francisco 


WESTERN    ELECTRiaAN 
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i 

L     i 

^ 

Complete                     Railway  Line  and  Regulating 
Storage                       Isolated  and  Train  Lighting 
Battery                        Central  Lighting  and  Power 
Plants                          Electric  Vehicle  and  Telephone 

aOULD  COUNTER  B.  M.  F.  BOOSTER  SYSTEMS 

,   NEW  YORK,  1  W.  34th  Street.                                                               WOPRS  •        DFPFW      N      V 
Sales                  J   BOSTON.  89  state  street.                                                                          WUKK&  .        UEKCW,    1>.     Y. 
Offices  i    CMICAQO,  The  -Rookery."                                                                                                   R„IU+!n* 
^  SAN    FRANCISCO,    Century    blectric    Co.                                                                        DUllClill*. 

#ouItt 

CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Acconntantn    and    Andl- 
tors. 

Audit  Co.  of  Illinois 
AdJaMters.   Cord. 

Incandea.  El.  U.  Manip.  Co. 
AdJnBters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Ancliora    (Tel.  A  Tel.) 

Bennett.  I.  .\.. 
Matthews  A  Bro.,  W.  N. 
Annanclators. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Batteries  and  Jars. 

BlssellCo-.The  F. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  &  Companv. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wrsco  Supply  Co. 

Western  Electric  Co. 
Bells.    BnzKers,  Eto. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
IteK    Dressing. 

Dlion  Crucible  Co..  Jos. 

Leather  Preserver  Mfg.  Corp. 
Ueltlnff. 

Leather  Preserver  Mfg.  Corp. 

Ulow   Pipes. 

Turner  Brass  Works 
Blowers. 

Sturtevant  Co.,  B.  F. 
Boiler  Componnds. 

Dearborn  Drug  4  Ghem.  Wks. 
Boilers. 

All  is- Chalmers  Company. 

Bibcock  A  Wilcox  Go. 
Rooks.  Electrical. 

CantweU  Press,  The. 

Elftctriclan  Publishing  Co. 
Bootlis.  -relcplione. 

YesDera  Mfg.  Co. 
BracUeta. 

Farles  Mfg.  Co. 
Brashes. 

Central  Electric  Co. 

Hobarl  Elee.  51  fg.  Co. 

Holmes  Fibre-Graphite  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cahle    Hanffers. 

Blssell  Co.,  B.  F. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables! 
Canopies. 

Farles  Mfg.  Co. 
Carbons,    Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Relslnger,  Hugo. 

Speer  Carbon  Co. 

Weico  Supply  Co. 
Castings. 

Farles  Mfg.  Co. 

New  England  Butt  Co. 

^■atl0Da^  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Chandeliers. 

Farles  Mfg.  Co. 
Circuit   BreaUers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

Dnlon  Electric  Mfg.  Co. 

Western  Electric  Company. 

Wesllnghouse  El.  A  Mfg.  Co. 
Clusters. 

Benjamin  EU-c.  Mfn.  I'o. 

Farles  Mfg.  Co- 
Coal    and    Ashes    Hand- 

llnsT  Machinery. 

JeiTrey  Mfg.  Co. 
Colls  and  Uasnets. 

WMtern  Electric  Co. 
<'olorini>:.  Lamp. 

Slgnaioid  chemical  Works. 
Conunntator  Compound 


McLaughlin  &  Co.,  Jas. 
McLeoDan  A  Co.,  K. 

Condensers*    Blectric. 

Stanley  Elec.  Mfg.  Co. 

Conduit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Spragiie  Electric  Co. 
SUndard  Vitrified  Cond.  Co. 
Wesco  Supply  Co. 

Contractors    srnd     Blec- 
tric  Lierht  Plants. 

AUis-Chalmers  Company. 
Bullock  El.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Controllers,    Crane. 

Amer.  Elec.  Fuse  Co. 

Cord. 

Runzel-Lenz  Elec.  Mfg.  Co. 

Cross-Arms,     Pins     and 
Brackets. 

Bertbold  A  Jennings. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 

Cnt-Outs  and   STrltcbes. 

Blssell  Co.,  The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Clinton  Stamping  &  Elec.  Co. 
Crouse-Hinds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
H.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Go. 
Hart  Manufacturing  Go. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co, 
Westinghouse  El.  A  Mfg.  Co. 

Dynamos  and  Blotors. 

Allls-Chalmers  Company. 

BissellCo.,  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Centurj-  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Jlfg.  Co. 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co.  - 

Stanley  Elec.  Mf^.  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Bconomlsers,    Pnel. 

Green  Fuel  Economizer  Co. 
electric    Heatlnir   Appl. 

Electric  Appliance  i  "o. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Blectric    Rallvrays. 

Crocker-Wheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Blectrlcal  and  Mechan- 
ical   Gnirtnecrs. 

Arnold  Elec.  Power  Stafn  Co. 

Badt.  F.  B. 

Baker  A  Co.,  W.  E. 

Bryan.  Wra.  H. 

Butterfleld,  J.  F. 

Byllesbv  A  Co..  H.  M. 

Evans.  Almlrall  ACo. 

General  Engineering  Co., The. 

Hallberg.  J.  H. 

Hornaday,  J.  P.  A  Go. 

Humphrey,  Henry  H. 

Hunt  ACo.,  Robt.  W. 


Egan,  J.  J 


Jackson,  D.  C.  A  W.  B. 
Kemp.R.  W. 
Kohler  Brothers. 
McLaughlin,  James 
Newf^ard  A  Co..  Henrv. 
Northern  Electrical  Mfg.  Co. 
Ruebel.  Schwedtman,  Wells. 
Sargent  A  Lundy. 
Schott,  W.  H. 
Squire  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Stanton,  LeRoy  W. 
Wilmerding,  C.  H. 

electrical  Instruments. 

(Recording  and  Testing.) 
BissellCo.,  The  F. 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Pignolet,  L.  M. 
Stanley  Elec.  Mfg.  Co. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
"Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 
Weston  Electrical  Inst.  Co. 
"Whitney  Electl.  Inst.  Co. 

Blectro-Platlne  Mach*y 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Bnsines,  Gas  and  Gaso- 
line. 

Allls-Chalmers  Company. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Temple  Pump  Co. 

Woolley  Fdy.  A  Mach.  Wks. 
Bnelnes,  Steam. 

Aills-Chalmers  Company. 

Sturtevant  Co.,  B.  F. 
Fans    and    Fan    Uotors» 

Central  Electric  Co. 

Crocker-Wheeler  Company.  — 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
Fitting^s. 

Farles  Mfg.  Co. 
Fixtures,  Gas  and  Blec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Blssell  Co.,  The  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forares. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  IVlre. 

Amer.  Elec.  Fuse  Co. 

Blssell  Co.,  The  F. 

Central  Electric  Co. 

Central  TeL  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

Clinton  StamplngA  Elec.  Co. 

D.  A  \V.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-Manvllle  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Globes,    Reflectors    and 

Shades. 

Fostorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Pha?nlx  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Graphite  Specialties. 

Dlion  Crucible  Co..  Job. 

Holmea  Plbre-Graphlte  Co. 
HeatinsT    <B  x  h  a  a  s  t 

Steam). 

Amer.  District  Steam  Co. 


Heating    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co.,  B.  F. 
Heating,   Hot   "Water. 

Evans,  Almirall  A  Co. 
Holders,  Inc.   Lamps. 

Electric  Appliance  Co. 

Incandesent   Electric    Light 
Manipulator  Co. 
Inspection  <&  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulatlnff  Machinery. 

New  England  Butt  Co. 
Insulators  and  luHulat- 

Ine    Materials. 

American    Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johns-Manville  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co, 

OkoniteCo.,The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  "Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnehouse  EL  A  Mfg.  Co. 

Junction   Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc 

Blssell  Co.,  The  F. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Hlpwell  Manufacturing  Co 
Manhattan  Elec.  Supply  Co. 
Stanley  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinehouse  EL  A  Mfg.  Co. 

Lamps,  Incandescent. 

Blssell  Co..  The  F. 
Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Fostorla  Incand.  Lamp  Co. 
Franklin  Electric  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Standard  Elec'l  Mfg.  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 

Lamps,     Incandescent^ 
Replacers  &  Cleaners. 

Inc.  EL  Lt.  Manipulator  Co. 

Letters,    Metal. 

Haller  Machine  Co. 
Llffhtnlnar  Arresters. 

Central  Electric  Co. 

Clinton  Stamping  A  I-:iec.  Co. 

Electric  Appliance  Co. 

P't.  Wavne  Elec.  Wka.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

M  innesota  Electric  Co. 

Stanley  Klec.  Mfg.  Co. 

Western  Electric  Co. 
Linemen's   Climbers. 

Klein  A  Sons,  Mathlas. 
Magnet  'IVIres. 

(See  Wires  and  Cables.) 
Measured    Service. 

Measured  Service  Co. 
Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munseli  A  Co.,  Eugene. 
Mlnlnir  Apparatns.Bleo. 

Allls-Chalmers  Company,    u 

Crocker-Wheeler  Company. 

General  Electric  Co. 


Jeffrey  Mfg.  Co. 

Westsrn  EUectric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.} 
Nippers  and  Pliers. 

Klein  A  Sons,  Mathiai. 
Xozzles. 

Farles  Mfg.  Co. 
Overalls. 

Carhartt  it  Co  ,  Hamilton. 
Paints. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Force. 
Phosphor    Bronse. 

Phosphor  Bronze  Sm.  Co. Ltd. 
Platinum,      "Wire      and 
Sheet. 

Baker  A  Company  Inc. 
I'ulex   uiiil  Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler- Jacobs  Company. 

KeUogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Ceda^  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  "William. 

Pacific  Coast  Pole  Co. 

Phelan,  D.  W. 

Pittsburg  &  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The.  - 

Worcester  Co.,  C.  H. 
PoliHh   (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Farles  Mfg.  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail   Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rectifiers. 

Electrical  Appliance  Co. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-AVlndinff— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Go. 

Westinghouse  EL  A  Mfg.  Co. 
Rods,    Conduit. 

Cope,  T.  J, 
Safes. 

Sears,  Roebuck  A  Ca 
Schools  and   Colleges. 

Electrical  Engineer  Inst. 

Highland  Park  College 
Secoud-Uund  Mach*y> 

BissellCo.,  The  F. 

Cent.  Stat.  Improvement  Co. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades,  Lamp. 

Farles  Mfg.  Co. 
Sheet    Brass    A   Copper. 

Plume  A  Atwood  Mfg.  Co. 
SiifUM.   b^lectrlc. 

Haller  Machine  Ck). 

Zero  Marx  .Sign  Works. 
Silks,      Insulatlnff      and 
Braidius:. 

Sauquoit  Silk  Mfg.  Co. 
Sockets  «fc   Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
SolderiuK    Sticks,    Salts 

and    Paste. 

Allen  Co.,  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speaklnic   Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Ck). 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Sperlultles,  Klectrlcal 

Mfrs.  and  Destirnars. 

Haller  Machine  Co. 
Speed   Indicators. 

Weston  Electrical  Init.  Co. 


Storage   Batteries. 

American  Battery  Co. 
Electric  Storage  Batterv  (3o. 
Gould  Storage  Battery  Co. 

Supplies,    General  Eleo. 

Blssell  Co.,  The  F. 
Central  Electric  Ck). 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect '1  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

Switchboards. 

BissellCo.,  The  F. 

Crouse-Htnds  C3o. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephona 
Slaterlal  and  Switch- 
boards. 

American  EL  Telephone  0> 
Automatic  Electric  Co. 
Blssell  Co..  The  F. 
Central  Electric  Co. 
Central  Tel.  A  EL  Co. 
Electric  Appliance  Co. 
International  TeL  Mfg.Co. 
KeUogg  Swltchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Stromberg-Carlson  TeL  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

Time  Switcbea. 

Bissell  Co  ,  The  F. 


Klein  A  Sons,  Mathiai. 
Western  Electric  Co. 

Transforauers. 

Central  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker- Wheeler  Co, 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Works,  loo. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Wagner  Electric  Mfg.  (^. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Trucks.  Blectrlo  Car. 

General  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Turbines,   Steam. 

AUis-Chalmers  Co. 
General  Electric  Co. 
Westinghouse  EL  *  Mfg.  Co  J 

Turbine    VTater  Wheel»i 

Leffel  A  Co.,  Jas. 

Varnishes. 

Dielectric  Mfg.  Co. 
Sterling  Varnish  Co. 

Vulcanised  Flbra. 

Vulcanized  Fibre  Co. 

'Whistles,  Electric. 

Electrical  Appliance  Co. 

Wires    A    Cables— Mac- 
net  'Wires. 

American  Electrical  Worki. 
Blssell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.Wire  A  Cble  .  Co,,l 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Gutta  Percba 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  (Jo. 
National  India  Rubber  Co 
New  York  Insulated  Wire  Co. 
Northern  Wire  A-  Cable  Co. 
OkoniteCo.,  The. 
PhllUps.  Eugene  F. 
Phillips  Insulated  Wire  Oo 
Roeblinc's  Sons  Co..  J.  A. 
Runzel-Lenz  Elec.  Mfg   Co. 
Safety  Ins.  Wire  A  Cable  Oo. 
Simplex  Electrical  Co. 
Standard  Undergrotind  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Compu^. 
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That  are  cheaper  to  install  because  of  the 
simple  method  of  burying  and  the  great 
strain  that  can  be  applied— American  Bull- 
Tongue  Anchors  reduce  the  cost  of  the 
process  of  gu}'ing  a  pole  by  reduction  in 
labor,  they  stay  solid,  they  do  not  slip  -no 
take  up  required.  21  cents  worth  holds  8,713 
pounds,  42  cents  \*orth  holds  10,521  pounds, 
other  money's  worth  in  proportion. 

I.  A.   BENNETT, 

529  and  630  Monadnock  Block 


CHICAGO 


HIPWELL 

Expanding  Wire  Guard; 
also  manufacturer  of  high- 
grade,    long-distance 

TELEPHONES 


Switchboards  and  Cable 
Terminals. 

Hipwell  Mfg.  Co. 

ALLEGHENY,    PA. 


*********************** ********AA**A»»»*<mk**»X- 


•|.P. 


THE 

'7.!,r  TYPE 

DIRECT-CURRENT 

INSTRUMENTS 

Are  winners.  Scales  are 
equally  divided,  indications 
are  dead  beat,  high  range  am- 
meters have  separate  shunts 
and  the  casei  are  of  heavy 
polished  brass. 

Prices  are  right,  the  list 
figure  for  the  meter  illustrated, 
for  instance,  being  S16.50. 

WRITE  FOR  DISCOUNTS  TO 


t     203 


Diam.ofbody,  6)n.,  of  baseflange7Hln. 

MACHADO    &    ROLLER, 


BROADWAY,  NEW  YORK  CITY,  N.  Y., 


Or  Your  Nearest  Supply  House. 


»»»»••■»•••»»»»*******¥¥¥  ¥¥¥AM^»»**A) 


* 


* 

* 
•¥ 


»■¥¥¥¥¥¥»¥» 


FARIES 


ADJUSTABLE    LAMP    HOLDERS, 

SHADES,  PORTABLES, 

ELECTRIC  and  COMBINATION  FIXTURES 


CATALOGUE    WILL    BE  SEMT   OK   REQUEST 


FARIES  MFC.  CO., 


DECATUR,  ILL. 


WHY  ARE 


NEW  YORK 
PHILADELPHIA 
SAN  TRANCISCO 
SAINT  LOUIS 
SEATTLE 


G. L  Goods 
Winning  Cards? 


BECAUSE 


THEY  ARE  MADE 
THEY  OPERATE 
THE  PRICE  IS 


RIGHT 


GENERAL  INCANDESCENT  ARC  LICHT  CO. 

529  West  34th  Street,  NEW  YORK 


i# 
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604 
CONCEALED   WORK 


Rosettes 


602 

CLEAT  WORK 


National  Code 


PASS  &  SEYMOUR,  inc. 


PSTENT  ALLOWED 


MCW  YORK 


SOLVAY,  H.  y. 
CHIGACO 


SAN  FRANCISCO 


PATENTED  MAY  2,  1899. 


/?= 


Direct  and  Alternating  Current    ~ 

GENERATORS 


Plant  of  the  Independent  Light  &  Power  Co.,  Qulncy,  111. 
Equipped  with  Natlonil  Revolving  Field  Alternators, 

We  build  in  all  capacities 
for 

Central    Stations  and 
Railway  Power  Plants 


National  Electric  Company 

GENERAL   SALES    OFFICE    &   WORKS: 

Philadelphia:  IS09  Land  Title  BIdg.  Charleston,  W.  Va.:  Agnew  Elect.  Co. 

New  York:  135  Broadway 

Chicago:  Old  Colony  BIdg.  /M  S  !»••  jcmL'/iQ        Seattle  and         IKllbourne& 

Pittsburg:  Qellatly  &  Co.  jTlllWaUKCC        San  Francisco:  f  Clark  Co. 


»»»%*%«*%/%*%*%%Vfc»%^»»»fc%%»%»%%»*»%%**»V%%t.* 


HENRY  NEWGARD  &  CO. 

ELECTBIML  CONSTRUCTION 

Power  and  Light  Plants.   Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illinois.    . 


CEJ^T'RAL    STATIOJV    MAJVAGETIS 

Dorv't  Be  Afraid 

of  the  Gas  Pla.nt 

WORK  UP  A  MOTOR  LOAD 

We  can  furnish  you 

SINGLE    PHASE    MOTORS 


that  will  start  ui\der  full  load  in 
sizes  ranging  from  ^  to  35  H.  P. 


tOa^ner   Eleciric  Mfg. 

ST.  LOyJIS,  MO.,  V.  J".  A. 


Co, 
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It  Will   Interest  You 
to   Know   What   the 


Mestetn   Electric  Company  h 


ave    to    Say    Regarding 


HIGHEST  GRADE  NUERNBERG 

CARBONS 


•TRADC    MARK* 


in  their  circular,  dated  November  23, 1903,  which  in  part  reads  as  follows: 

"  The  Western  Electric  Company  have  made  an  exhaustive  test  of  carbons  of  all  kinds  and  have 
found  that  the  '  ELECTRA '  Carbons  cannot  be  equaled  in  quality  or  efficiency^  produce  practically  no  dust  and  give  an 
excellent  and  steady  light.  They  produce  the  highest  standard  of  candlepower  in  proportion  to  the  current  consumed, 
and  are  the  most  economical  carbons  manufactured." 

HUGO  REISINGER,  Sole  Importer,         1  1  Broadway,  NEW  YORK  CITY. 


Allen -Bradley  Electric  Crarve  Corvtrollers 


-P  a  t  e  r\  t  e  d— 


nanufactured    by    AMERICAN  ELECTRIC  FUSE  CO.,  Chicago 


A  New  Controller.    PosMvety  No  Sparking.    No  Repairs.     Quaraateed  for  One  Year. 
Tltree  Months'  Free  Trial.     Perfect  Control. 


FrontVIew— before  atartlne 


Front  View— all  resiBtance  out 


OUR  GUARANTEE:     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  hereby  guarantees  to .'. that  it  will  at  any 

time  within  three  months  from  this  date  upon  demand  repay  to  said the  sum  of 

Dollars,  being  the  full  purchase  price  paid  (or  agreed  to  be  paid)  by  said .- to  the 

American  Electric  Fuse  Company  for  one -. horsepower  Allen-Bradley  Crane  Controller,  num- 
ber   upon  delirery  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  in  good 

condition,  ordinary  wear  and  tear  from  use  excepted,  at  the  ofBce  of  the  American  Electric  Fuse  Company,  Chicago,  Illi- 
nolB,  together  with  a  written  statement  that  said  controller  has  proved  unsatisfactory  to  said 

FURTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  it  will  at  any  time  within  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  ordinary 

iiseof  said  controller,  provided  that  it  Is  a  condition  of  this  guarantee  that -said 

hereby  agrees  to  use  ordinary  care  in  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persons,  familiar  with  the  use  of  crane  controllers,  and  further  that  said  controller  will  not  be  wilfully  or 
maliciously  injured  while  in  the  possession  of  said 


FIELD  RHEOSTATS 


Field  Rheostat  with  400  Steps. 

MOISTURE  PROOF 

Write  for  Further  INFORMATION 

Getveral  Office:    SCHENECTADY.  N.  Y. 

Chicago  Office:  Monatdnock  Block  Sa.les  Offices  in  all  Large  Cities 
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Never  was  lamp  like  the  Zenith 

More  tha-n  an  inca-ndescent 

Less  than  an  arc 

And  more  a.da.pta.ble  than  either 

The  Packard  Zenith  lamp  can  be  used  where  it  is  not  practi- 
cable to  use  an  arc  lamp,  and  when  used  in  place  of  a  cluster  of 
incandescents  it  gives  better  light  at  less  cost. 

Made  in  25  and    55    C.    P.   and    for   all    standard   voltages. 

Do  you  want  prices  ? 

Electric  Appliance  Company 

CHICAGO  and  SAN  FRANCISCO 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Batterj 
Circuits,  Locating  Faults. 
Grounds,  etc 

EELIABLa        ACCURATE. 
Send  for  Clrctilar. 

L.  M.  PICNOLET, 

J8-80  CortlUldt  St,  NEW  YOEK.  N.  T 


Engineering  IF" 

Complete  and  ebort  conrscB.  Thoroaghly  equipped 
engineering  shops.  Shop  worfc  Irom  the  bo- 
lElonlag.  Short  couraeB  In  St«am  and  Electrical 
Englnebrlng.  Expenees  low.  Accommodations  the 
beau  Bchool  all  year.  Students  may  enter  any  time. 
Correspondence  steam  and  electrical  conraes.  Send 
lor  catalogue.  Mention  course  In  which  In'-erested. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


Gale's  Commutator 
Compound. 

The  Only  Articls  Thai  Will  Prevent  Sparking, 
irill  keen  the  Commutator  In  good  condition  »d  prevent  eutting.    Absolutely  will  not  gum  the  brathet. 
ffOc  per  atlek.    •5.00  per  ilozeD     Mend  Sue.  for  trial  stick. 

fOE  8ALB  BK  ALL,  SDPPLT  HOUSES  OR 

K.  Mclennan  &  cc, 


Nnle  Slannftectarera, 

Room  411  Intsr  Ocean  BIdg.,  130  Dearborn  Street 


CHICAGO 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  ud  CHICAQO 


INSULATION  That  Is 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth  and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originafors 

NEW  YORK  and  CHICAGO 


UNPS 

Get  acquainted  with  the 

P  £  g  f^  L_  £  §  §-MONEY  SAVERS 


MADE  RIGHT 
_,  PRICED  RIGHT 

^^^  ARE  RIGHT 

THE   WESCO   SUPPLY    CO.,   ST.    LOUIS,    MO. 

"EVERYTHING  ELECTRICAL" 


Northern  apparatus  is  built  to  give  constant  satisfactory 
service — to  be  relied  upon— to  have  long  useful  life. 

Get  Bulletin  No.  2533. 
Chicago  Sales  Office,  Suite  425  Monadnock  Block. 

NORTHERN  ELECTRICAL  MFG.  CO.,     Madison,  Wis..  U.  S.  A. 

Engineers,  Manufacturers. 


MIOABOIMD 


CHICACO  MICA  CO., 

"PERFECTORS"  VALPARAISO,  IND. 

-me:     i»ee:r    of-     ir 


m 


SES 


EDISON  TELEPHONE  LAMPS 


rw«l 


The  Standard  for  Visual  Signals. 

They  save  the  "Exchange"  time  and  money; 
because  every  lamp  is  perfect.  Sure  to  fit. 
Sure  to  burn.  The  life  is  extremely  long — 
running  into  years. 

Be  sure  to  get  the  EDISON. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 

CHICAaO  OFFICE,  MONADNOCK  BLOCK. 


\ 


BENJAMIN  CLUSTERS 


Protected  by  Numerous 
Strong  Patents 


BENJAMIN  ELECTRIC  MFC.  CO 


CHICAGO 


NEW  YORK 


■^-""^--*-     •    -"    •■«  ■  -  ■■^^^'A.i..*..-^-..  ^,a.^^^>-^-.a^-*>^^^t>   --- n  ■■tlfcHi"r--niiiiii 


GASOLINE  ENGINES   FOR  ELECTRIC   LIGHTING. 

Don't  buy  until  you  have  investigated  the  "IVIaster  Worl<man,"  a  two-cylinder  gasoline  engine,  superior  to  all  one-cylinder 
engines  for  electric  lighting;  qulcl<  and  easy  started.  Has  little  or  no  vibration.  Maintains  a  steady  unflickering  light.  Weighs 
less  than  half  of  one-cylinder  engine  and  furnishes  the  following  sizes:  4,5,6,8,  I  O,  12,  I  6  and  18  horsepower.  Ten  16- 
candlepower  lights  to  the  horse.    Solely  manufactured  by  the  TEMPLE  PUMP  COMPANY,     Established   51  years  ago. 

Please  mention  this  paper.  1  5th  Street  and  1  5th  Place  near  Canal  Street,  Chicago. 
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PRANK  N.  PHILLIPS.  PHKaiocNT. 
O.  H.  WA0CNSC1L,   TnCASURCN. 


EUaCNK  F.  PHILLIP*. 
GCNCRAL  MANftOCR. 


C.  nOWLAND  PHILLIPS.  VlcC-Pncs. 
e.  R.  REMINGTON,  Jr.,  Sec 


AMERICAN  ELECTRICAL  WORKS, 

PKOVIDESCE,  B.  I, 

BARE  AND  INSULATED  ELECTRICWIRE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  UIE. 

New  roBK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Bran-ch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSOALE,  R.I. 


mrSUIiATED  WIRES 

COTTON  — 

AND  SILK 

NORTHERN    WIRE 
&  CABLE  CO. 


OFFICES  :J  Milwaukee,  740-741  Wells  8!dg. 
1  Chicago,  1202  Marquatte  BIdg. 

MAGNET  WIRES 

South   Milwaukee 
Wis. 


Simply  Screw  Them  In. 

THAT'S   ALL 

THERE   IS  TO   THE  INSTALLATION   OF  THE 

Stombaugh  Guy  Anchor 


Worms  its  way  in  the  ground  without  disturbing  It. 
Therefore,  it  can't  be  pulled  out. 

WRITE  FOE  FUHTHER  INFORM.VrlON  TO 

W.  N.  MATTHEWS  &  BRO.,     Distributors 

603  Carleton  Building.  St.  Louis 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  rH  I  Lll  I  0 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


CONTINUOUS  RftIL  JOINT  CO.  OF  AW. 

Gekbbal  OPFicsa:    Century  Buildinq 

NEWARK,  N.  J. 
OVER  20,000  MILB8  IN   USE 

Highest  Award  at  Paris  Eiposition,  1900,  Buffalo,  1901 


ElectricHeatiagApparatus 

SEND  FOR  a2>PA(kE  CATALOQUC. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


©I|ts  ®ra&?-iiark  guarantees  qualttg. 

®fj0  i|art  iifg.  OIn..  f  arlforb,  (Unmt. 

JJ'jm  f  nrk  Sostmt  fflljiragfl  ®nrn«tn,  ®nt 


INCREASE  YOUR  CURRENT  CONSUMPTION. 

Assist  as  to  sell  ELECTRIC  SIGNS 
to  tbe  best  merchants  In  your  city. 

No  repair  bills  with  our  signs  we  furnish  the  best  — all 
metal  raised  letters  equipped  with  removable  copper  shell 
sockets.  WRITE  US,  we  will  conscientiously  study  your 
sign  wants  and  gladly  submit  drawings  with  very  low  quo- 
tations for  the  best  work. 

ZeroMarx  sign  Works 

CHICAGO,  ILL. 


Crimshaw  Haven  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  oar  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapesand  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


HAIN  OFFICE : 
114.  116  &  118  Liberty  St..  New  York. 


BRANCHBS:]  ,,2  oesplaines -«t. 


BOSTON : 
'  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherprool  Wire. 

Slot  -  Enrning  Weatherprool 

and  Ideal  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  L 


BRASS  h  BRASS  GOODS 

ASK  FOR  CATALOG 


"^^^^^m^ 


THE  PLUME  &  AT  WOOD  MFG.  CO. 

Mow  York  Bomton  Saa  Frmnelmco 


M=flEi?Sy.fS7/WSWJS5fietSa«RMSft«EyK3fSW^ 
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fVAKTED,  FOB  SAIiE    and 

similar  WAST  C01.IT3IN  advertise- 
ments (50  Tvords  or  less),  St  .^o  an 
insertion  t  additional'  -words  jc  each. 
POSITION  "WANTED  advertise- 
ments  {Jo  zvords  or  less),  Sf.oo  an  in- 
sertion;  additional  words  2C  each. 


POSITION    WANTED. 

By  a  wide-awake  electrical  salesman.  28  years 
of  aee,  technical  education,  with  a  very  wide 
acquaintance  In  the  electrical  fraternity 
throuphoui  the  somhern,  western  and  north- 
western slates,  acquainted  with  all  electrical 
supplies  and  appliances  and  can  secure  good 
trade  to  a  reltaule  house.  Best  of  references 
furnished.  Address  BOX  409.  care  of  Western 
Electrician,  olO  Marquette  Bldg.,  Chicago,  111. 


POSITION  WANTED. 

Ai  superintendent  of  streel  railway  system 
Have  bad  t-leven  years"  experience.  Am  all 
around  practical  streel  car  man.  Can  furnish 
the  best  of  references.  Address  BOX  414.  care 
Western  Electrician.  .')10  Marquette  Hldg.. 
Chicago.  111. 


POSITION  WANTED. 

By  comiKiont  :ill  around  electric-light  man 
Twenty  vears"  e\perlenoe  in  construction, 
station  work,  and  inslce  wiring,  or  would  lltce 
to  know  of  a  good  location  for  an  up-to-date 
contractor  on  Inside  wiring.  Address  BOX  415. 
care  Western  Electrician.  olO  Marquette  K.dg., 
Chicago,  III. 


WANTED. 


A  flrsl-class  telephone  electrician  having  had 
experience  from  bottom  up:  able  to  handle  all 
troubles  on  exchange,  both  inside  and  outside; 
well  ui>  on  toll  line  troubles.  Write  giving  ref- 
erence, etc. 
TBE  SOLOMON  VALLEY  TELEPHONE  CO. 
Belolt,  Kansas. 


AGENCY   WANTED. 

A  Arm  of  Engineers  with  good  trade  connec- 
tions W  open  to  represent  Manufacturers  of 
Electrical  and  Mechanical  commodities  In  Chi- 
cago and  vicinity.  Address  BOV  411,  care  of 
Western  Electrician,  510  Marquette  Building, 
Chicago.  Ill- 


FOR  SALE. 

Gas  and  electric  plant  Inone  of  the  best  towns 
In  Tennessee.  Population  4.500:  no  competi- 
tion. Price  $4*^,000  cash.  Address  BOX  41*2. 
care  Western  Electrician.  510  Marquette  Bldg., 
Chicago. 

FOR  SALE 

1  Stanley  generator,  two-phase.  16,00n  alter- 
nations. 1,00U- 2,000  volts,  40  K.  W.,  1333 
R.  P.  M.  and  esciter. 

1  Stanley  generator,  two-phase.  16.000  alterna- 
tions. 1.000-2.000  volts,  60  K.  W..  1.000 
K.  P.  M.  with  exciter. 

Complete  marble  switchboard  with  new  In- 
struments forabove. 

1  Wesllnghouse  generator,  T5  K.  W.,  single- 
phaoe.  1.100  volts.  7,200  aliernailons.  ex- 
citer, switchboard,  new  instruments  com- 
plete. 750  R.  P.  M. 

2 New  belts. 

1  Russell  13x20  4-ialve  engine.  200  R,  P.  M. 

1  Ball  9HxlO  engine,  350  R.  P.  M. 

2  Boilers.  16x54  inch.  42  4-lnch  tubes,  allowed 

110   lbs.    pressure,  complete  with  50-fool 
stack. 
1  Hoppes  heater.    All  steam  pipe,  valves,  etc. 

All  in  good  condition.  Can  be  seen  running 
until  December  15tb.  We  are  abandoning  this 
plant  on  account  of  removal,  and  will  sell  all  or 
In  part.    For  further  Information,  address 

TIBBE  ELECTRIC  CO.,    Washington,  Mo.,  or 

RUEBEL-SCHWEDTMANN -WELLS,  St. Louis. 


FOR  SALE 

1-360  K.  W.  General  Electric  Allemaror.  Three  Pha; 


1-240 
3-150 
1-150 
1-150 
1-150 
i-iao 

1-I30 

j-iao 
1-  90 
1-  75 
J.  75 
1-  75 


Single 


Wcstinghouse 

Warren  " 

Wesdnghouse  " 
Wood 

Stanley  *' 

General  Electric  " 

General  Electric  ' 

Wcstinghouse  " 

General  Electric  " 

Wcstinghouse  " 

Wcstinghouse  " 

Wcstinghouse  " 
Direct  connected  to  Gates'  Engine. 
Send  for  our  Monthly  Bargain  Sheet  with  corn* 
plctc  list  and  nr;t  prices. 

GREGORY  ELECTRIC  CO. 

54-62  3.  Clinton  St.,  Chicago,  III. 


Three 
Single 


Two 

Single 

Two 


))  STORAGE 
CELLS 


"AMERICAN 


ARE  THE  BEST.     Send   lor  ditcrlpllx  CIrculir. 

AMERICAN  BATTERY  CO., 

CCT'D  ias9.  171  S.  Clinton  St.,  Chicago, 


1000 

900 
S23 

900 
750 
050 
COO 
500 

450 
400 
450 
450 
350 
350 
300 
300 
225 
225 
175 
165 
150 
140 
125 
90 
600 
500 

450 

450 
350 
275 
250 
150 
150 


Corliss  Engines. 

h.  p..  36x48,  AlUs  Corliss,  ISOO  heavy 

duty, 
h.  p.,  34x60,  International, 
h.  p.,   32x48,   Allls  Corliss,  1890   heavy 

duty.  . 
h.  p.,  22x42x48.  Hamilton,  Tand.  Comp. 
h.  p.,  32x54,  Hamilton,  1890  Frame, 
h.  p.,  30x54,  St.  Louis,  1890  Frame, 
h.  p.,  28x60.  Philadelphia, 
b.  p.,    16x32x42,    Corliss  Cross   Comp., 

latest  type, 
h.  p.,  16.\80x42,  Allls  Cross  Comp, 
h.  p.,  23J/jx60,  Geo.  H.  Corliss, 
h.  p.,  24x48,  Harris,  latest  type, 
h.  p.,  24x48,  Brown, 
h.  p.,  22x42.  Allis,  1890  Frame, 
h.  p.,  22x42,  Slater,  1890  Frame, 
h.  p.,  20x48,  Harris, 
h.  p.,  20x42.  Hamilton, 
h.  p„  12x22x42.  Atlas  Tandem  Comp. 
h.  p.,  18x42,  Hamilton, 
h.  p.,  16x42,  Allls. 
h.  p.,  16x36,  Sioux.  1902. 
h.  p.,  15x38,  Brown, 
h.  p.,  14x42,  Allls. 
h.  p.,  14x86,  Putnam, 
h.  p.,  12x36,  Harris, 
h.  p.,  28Mix52.  BUckeve  Automatic. 
h.P..  17«.x30yjx27,      Buckeye      Cross 

Comp. 
h.  p.,  161,4x2814x27,      Buckeye      Cross 

Comp, 
h,  p.,  24x4S,  Buckeye  Automatic. 

16x26x18,  Ideal  Tandem  Comp. 
14x22x16,  Ideal  Tandem  Comp. 
16x27.xl6,  Wcstinghouse  Comp. 
15x24,  Cummer. 
lOy.xlSxlS,     \yilliams      Tandem 


h.  p., 
h.  p., 
h.  p., 
h.  p., 
h.  p., 
Comp, 


COLOR  YOUR 

OWN  LAMPS 

WITH 


S  "Signaloid" 


Signiloid  Chemical 
Works 

KLIEGL  BROS,,  Props. 

1393.5  BROADWAY. 

NEW  YORK 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

MMattan  Electrical  SnpBly  Co. 


NEW  YORK: 
32  Cortlandt  Su 


CHICAGO; 
188  Fifth  Ave. 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.  Flashir  MIg.  C*. 

221  Fifth  Ave.,  Chicago. 


O  I  u 


One42-in.  xl5ft.  9-in.,250H.  P.  Worthlngton  Water  Tube. 
One  60-ln.  x  16  ft.,  John  Mobr  Return  Tubular  Boiler. 
One  54-ln.  x  16  ft.,  Jobn  Mobr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  Devlne  Tubular  Boiler. 

ENOINES. 

One  600  H.  P,,  21  x  36  x  SO,  Williams  Tandem  Horizontal  Compound,  140  R.  P.  M. 
Two  600  H,  P.,  20  X  30  X  24,  Porter-Allen  Tandem  Compound,  200  R.  P,  M. 
One  250  H,  P.,  12x  24x  18  Williams  Tandem  Compound,  250  R,  P.  M, 
Two  100  H.  P.,13x  12,  Dick  i  Church,  High  Speed  Automatic, 
PARTIAL    LIST   ONLY. 
Send  for  latest  Catalogue  lor  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


Sold  by  qgemts  and  dealer 


Whitehead  Machinery  Company, 

DAVENPORT,  IOWA. 


U.S. METAL   PQLISn 


Geo.W,  hof  fman 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  SIZB  OR 

coNDirroN. 
WE  CLEAN,  REPAIR  AND   RENEW 

OLD   BELTS. 
LEATHER  PRESERVER  MFQ,  CORP. 

27  W.  MONROE  ST„  CHICAGO 


PLANT  OF  THE  UNITED  STATES  CARBON  COMPANY  Including  land, 
buildings,  machinery,  etc.,  situated  on  the  Pennsylvania  Railroad 
within  the  city  limits  of  Cleveland,  Ohio. 

LAND — Vacant  and  covered  by  buildings  about  2i  acres,  bounded  on  two  sides 
by  streets  and  having  a  frontage  of  348  ft.  4  in.  on  the  Pennsylvania 
Railroad. 

BUILDINGS— Main  building  is  a  two  and  one 'story  brick  building  with 
gravel  roof,  the  two-story  part  having  a  frontage  of  191  ft.  on  Grand 
Ave.,  by  about  50  ft.  The  one-story  part  having  a  frontage  of  211  ft. 
on  the  switch  from  the  Pennsylvania  Railroad  by  about  55  ft.  The 
shipping  room  is  40  ft.  front  on  Grand  Ave,,  by  110  ft.  deep  to  a  switch 
from  the  Pennsylvania  Raifroad  and  is  a  two-story  brick  building,  with 
gravel  roof;  the  second  floor,  however,  only  covers  a  space  of  14  by  40 
ft.  in  the  front  part  of  the  building.  See  diagram  of  land  and  build- 
ings above, 

IVIACHINERY — Pulleys,  shafting,  belting  and  complete  machinery  for  the 
manufacture  of  electric-light  carbons  and  for  furnishing  power,  heat 
and  light  for  the  plant.   Capacity  of  plant  about  50,000  carbons  per  day. 

For  information  addrds, 

THE  GUARDIAN  SAVINGS  &  TRUST  COMPANY, 

CLEVELAND,  OHIO. 


i 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 

Work  or  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NICHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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UNJUST 
BOYCOT  T 


The  factory  of  HAMILTON  CARHARTT,  manufacturer  of  the  Celebrafed 
Carhartt  Overall,  is  operated  upon  Union  principles,  absolutely  and  exclusively, 
and  it  is  an  outrageous  injustice  that  he  should  be  made  to  suffer,  instead  of 
being  commended  for  the  manly  course  he  has  pursued  towards  Organized 
Labor. — Locomotive  Firemen's  Magazine,  Indianapolis,  Tnd.,  July  /si. 

Common  justice  demands  the  statement  that  Hamilton  Carhartt  is  conducting 
a  Union  establishment  under  Union  conditions,  placing  the  Union  Label  on  his  en- 
tire product,  and  sympathetically  as  well  as  practically  demonstrating  his  friendship 
to  the  cause  of  Organized  Labor. — American  Federationist,  Samuel  Gompers, 
Editor,  Washington,  D.  C,  July  ist. 

It  would  be  the  basest  ingratitude  for  Union  men  not  to  show  their  apprecia- 
tion of  the  manly  stand  you  have  taken   regarding  Organized   Labor Henry 

White,  General  Secretary  United  Garment  Workers  oj  America,  New  Tork 
City,  June  25th. 

Your  friendliness  towards  Organized  Labor  is  too  well  known  at  home  and 
abroad  to  be  disputed,  yet  should  any  one  doubt  it,  we  will  consider  it  a  duty  as 
well  as  a  pleasure  to  place  them  right  in  the  matter  under  the  seal  of  this 
Council. — Samuel  A.  Watrous,  President  Detroit  Council  Trade  and  Labor 
Unions,  June  15th. 

Mr.  Carhartt  was  the  first  manufacturer  to  advertise  and  push  our  Union 
Label,  and  Organized  Labor  owes  him  a  debt  of  gratitude  that  they  never  can 
repay. — Josephine  E.  Walsh,  Secretary  Local  Union,  No.  74,  U.  G.  W.  A.,  May 31st. 

I  cannot  condemn  too  strongly  those  who  are  seeking  to  besmirch  the  name 
of  Hamilton  Carhartt,  manufacturer  of  the  Celebrated  Carhartt  Overall.  No 
man  belonging  to  Organized  Labor  would  be  guilty  of  such  a  thing H.  W.  Sher- 
man, Grand  Secretary  International  Brotherhood  Electrical  Workers,  Washington, 
D.  C,  Jutie  23d. 

While  I  firmly  believe  that  there  is  no  man  worthy  the  name,  or  with 
an  ounce  of  red  blood  in  his  veins,  but  what  would  resent  the  dastardly 
attempt  to  destroy  my  business  by  circulating  malicious  libels  saying  I  am 
unfair  to  Organized  Labor,  still,  that  no  one  shall  be  misled,  I  present 
the  above  extracts  from  endorsements  selected  from  the  hundreds  that 
have  come  to  my  desk.  Yours  Fraternally, 


DETROIT,  MICH. 


SEPTEMBER   1st.   1  904-. 


},t*CCm^%,  "yfa^^^i^ 


MANUFACTURER. 


H 
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BOILER  WATERS  CORRECTED 

to   remove  and  prevent  scale  and  to  stop  corrosion.     DEARBORN  TREATMENT  does  the  work.     Send  gallon  sample  for 

analysis.     Booklet  "R"  now  ready.  .  r 


OHEIVIICAL-    \A/ORI^S. 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


oe^k**,     F>>-»sl<len« 


Telephone:  Harrison  3930  and  3631. 


Dixon's 

Pure  Flake 

GrapKite 


'The  Perfect  Solid  Lubricant,' 
saves  shut-downs  and  repairs 
due  to  imperfect  lubrication. 

Booklet  )2SC  and  sample  upon  request. 


JOSEPH   DIXON   CRUCIBLE  CO,  JERSEY   CIIV,  N.  J. 


Cas  and 

Gasoline 
Engines 


Comiietitive  tests  have  estab- 
lished the  superiority  of  the 
Olds  in  point  of  economy  over  any  other 
engine.      The    maximum    of  power  is 
obtained  from  a  minimum  of  fuel,  the 
cost  averaging  i  of  a  cent  an  hour  for  each  horsepower. 


Stationary  Engines 
Porta.blo  Engines 


2  to  100  H.  P. 
-    8  to    10  H.  P. 


Our  new  Illustrated  catalog  shi'^uld  be-In  tbe  f  ands  of  every  power  user.    Write 
10  day  for  a  copy. 

OLDS  GASOLINE  ENGINE  WORKS. 

252  R-iver  Street  •  •  -  LaLnslng,  Mich. 


JEFFREY  ^iiri  DREDGES 


FOR  CftfALOGUE. 


THE  JEFFREY  MFG.  CO. 
COLUMBUS.  OHIO. 


BEST  on  EARTH. 


BUROER  AUTOMATIC. 


For  Electric  Work 

REOULATION AND  ECONOMY 
OP      FUBL     UNSURPASSED. 


WRITE  FOR  CATALOaUE  H 


Tbea  compare  It  with  some  Oas  Engine 
hand  books  that  coat  $1.00. 


Woolley 
Founi/ry  &  Hlach.  Works 

Box  400,  Andermon,  Ind. 
U.S.A. 


REG.TRADE MARKS   Jhe  Rhosphor  Bro NZ E  SmeltingCo-Limited. 
.  2200  Washington  AVE.,PHiLADELPHiA. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,WIRE,RODS.SHEETS.ETC. 

'M:j/,/u-,.Ac„,,r/'  — DELTA    METAL 

/X  CASTINGS,  STAMPINGS  "nd  FORCINGS 


ORI  GINAL  AND  SouE  Makers  IN  THE   U.S. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


MANUFACTURERS  OF 


RUSSELL  W.  KNIGHT,  Treasurer 

IVI 


IVI 


hinery  -for   I  rtscjia-tirig  El 


■tri 


il   \A/ir. 


Brulding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


304  PEARL  STREET 


2. 


PROVIDENCE,  R.  I.,  U.  S.  A. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  QAS  OR  GASOLINB  ENQINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Paii>Amerlcan  Bxposltloa. 

Il  will  produce  as  good  a  com- 
mercial 1  gbtai  tbat  of  aa  auto- 
matic steam  engine,  eliher  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  W 

MARINETTE 
QAS  ENGINE  CO., 

CHiCAQo  nBiairrs,  ill. 

AGENCIES  : 
Keystone  Engineering  Co.,  Farmer's  Bank  Bldg.,  Pittsburg.  Pa. 

Strong,  Carlisle  A  Hammond  Co..  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co..  149  Broadway,  K.  Y. 

C.  H.  Seldenglanz.,  .52  When  Bldg.,  Indianapolis,  Ind. 


Fuel  Reduced 

10\tol20 
Per  GBnU 


S^eant  GaAiecf 

20  to  40 
Per  Genu 


■rc»iitiiiAi4tc^.U.*'^-JiS*aiK;7^j^,aC1T„. 


GREENS  ECONOMIZEE 


Has  accomplished  these  results  in  many  of  the 
largest  and  most  successful  Electric  Light  and 
Power  Plants  In  the  world  by  simply  utilizing 
the   waste   gases  before   entering  the   chimney 

CATALOGUE  EXPLAINS  — 
FREE 

THE  GREEN  FUEL  ECONOMIZER  CO.,Mafteawan,N.Y. 


SAMSON  TURBINE 

We   show  below,   record  of  tests  of  a   56-iucli    SAMSON    TURBINE  iustalled   iu    the  official  testing 
ttiiiue  at  Holyoke.     This  turbine  was  built  from  the  same  patterns  as  those  we  sell  to  our  customers. 


Gateage 

Head 

R.  P.  M. 

Cu.  Ft.  per  Sec. 

H.  P. 

Efficiency 

Full 

13.27 

109 

247 

310 

83.58;? 

W 

13..50 

104 

235 

304 

84.60? 

\ 

i.'j.Tg 

101 

223 

296 

85.01? 

}; 

14.18 

100 

209 

280 

83.56? 

} 

14.69 

100 

189 

254 

81.06? 

11 

IB 

1.5.12 

102 

174 

239 

80.36? 

Write  Dept,  D  for  Catalog. 


THE  JAMES  LEFFEL  &  CO., 


Springfield,  Ohio,  U.  S.  A. 
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ARNOLD  ELECTRIC  I 
POWER  STATION  Co. 

Engineers,  Constructors  for  Complete 
Electric  Plants,     Results  Guaranteed. 


BUTTERFIELD,  J.  F. 

ELECTRICAL  ENOtNEEK  AND  CONTRACTOR. 
Complete  Telephone  Exchanges  Built  andU&- 

terial  Furnished. 
Cable  Constmctlonand  Underground  Conduit 

Construction  a  Specialty. 
Room  595, 113  Adama  Street.       CHICAGO,  ILT.. 


J.  H.  HALLBERG 

Consulting  Engineer 

Electric  Light,  Power  and  Rjjllway  Plants 
Suggestions  to  secure  lk!onoiny,  Speciflcatlons, 

ExamlDutlons  and  Reports 

15  Broadway.  NEW  YORK 

Loug  Distance  Telephone  1578  Broad 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers, 

Lighting  Power  Railways, 

X8o4.i8o6-i8o6-j8i0'28i3  Fisher  Bonding 

CHICAGO. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Constract  and  Operate  Railway,  Light,  | 

Power  and  Hydrauilo  Pl&nta. 

Examinations  aud  Reports. 

New  York  Life  Building,      -     CHICAGO,  I 


HORNADAY,  J.  P.  &  Co. 

SUITE  ZI08  TRACTION  BUILDING 

CINCINNATI,  O. 

WATERWORKS,    ELECTRIC  RAILWAY.    LIGHT, 

TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


RUEBEL  ■  SCHWEDTMANN- 
WELLS. 

CONSDLTTNG.  MECHANICAL  AND 
ELECTRICAL  ENGINEERS, 

Suite  801  Chemical  Building, 
ST.  LOUIS,  n.  S.  A. 


H.  J.  Ulnliiimlck. 
Sec.  and  Gen'lSup'C. 


General  Engineering 

r^n       Tttc.  Consultlne  md 

V-'U.,     X  na    Contracting  Engineers. 

TelephoneB.EleotrlcLlglit,Fower  Tranemiisloa  | 

Suite  1112. 135  ADAMS  ST.,  CHICA  GO. 

Long  Distance  Telephoue  Central  178. 


I  Robert  W.  Hunt  &  Co. 

ENGINEERS 


1121  The  Rookery, 
Chlcftgo. 


66  Brofcdway, 
New  York. 


MonongaheUBankBldg.,  Pittsburg, 
Norfolk  House,  Cannon  St.,  London. 


A  WEEKLY 
REPRESENTATION  I 

in  this  "Directory"  enables  engi- 1 
neers  to  keep  before  all  possible  | 
customers. 


I  Long  Dista7;c«  Phone  Central  £U8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
.     8PBCiALTms~Oentral  Station  Heating  Plants, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  .Qas  and  Street  Railway  Plants. 
rft2o<!i  Marqukttb  Building,   CHICAGO. 


ENGINEERS 

J  Represented  in  this   "  Directory  "  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot   be  i 
reached  through  any  other  source. 


KEMP,  R.   W. 

I  Consulting  and  •ontraciing  Telephone 

Engineer. 

Plans  and  dpeciflcation  for  complete  plants. 

I  Old  plants  overhauled  and  placed  on  paying 

basis.      Territory,    ivauBas,    Ofilanoma    and 

j  Inciliu  Territory. 

I  Welllngton,       -        -        -        Kan" 


STANTON,   LE  ROY  W. 

Consuliing  Telephone  Engineer 

Plans,  SpeciQcations  and  Supervision  of 

Installation  of  Complete  Telephone  Plants 

Special  Reports  on  Telephone 

Properties  and  Apparatus 

411  Electrical  Bldg.,     Cleveland,  Ohio 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON.  M.  E. 

MCMaCRS 

AMEHieAN  INSTITUTC  mf  KLCCTRICA!.  KNQINEKHS 

AHCNICAN  ■••lETV    OF    MECHANICAL    ENGINEERS 

AMERICAN   80CIETV  OP  CIVIL   ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


rhs  IncandescenV  Lamp  Rcplaoer  and 
Cleaner  replaces  and  cleans  any  o.  p.  lamp 
»t  any  height  or  angle. 

'ncandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St..      Boston.  Mass. 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo,  150  pp.    Price  $1.00. 

This  handbook  is  a  reliable  treatise  on  telephony,  and 
a  practical  book  on  telephone  working  and  management, 
based  entirely  on  standard  American  practice.  It  is  es- 
ifemely  useful  to  telephone  inspectors  and   operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kerapster 
B.  Miller.  M.  E.    510  pp.    3S0  illustrations.    Price  $3.00. 

This  is  the  first  comj>lete  treatise  Oli  telephonv  in  the 
English  language.  The  text  is  profusely  illustrated  by 
cuts  of  commercial  apparatus  and  carefully  prepared 
diagrams  of  circuits.  No  diagram  is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  and  of  the  va- 
"ious  independent  companies  are  fully  described.  The 
appci-9tua  :izi^  methods  used  in  making  all  of  the  tests 
required  in   commercial  telephoue   work  are  fully  treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  By  A.  E. 
Dobbs.    106  pp.    Price  n.00. 

A  practical  book,  written  in  plain  language.  Full  of 
information  and  diagrams  for  the  operator,  exchange 
manager,  inspector,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  how  to  find  .ind  remedy 
their  trouliles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards. 


A,  B.  C,  OF  THE  TELEPHONE.  By  J.  E.  Homans, 
A.  M.    352  pp.    269  illustrations.    Price  $1.00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  tV.j  subject  for 
the  practical  electrician,  wLreman,  liUtoan  and  en- 
gineer, and  it  is  written  in  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E,  Second  edition,  revised  and 
enlarged.    360   pp.    2SS    illustrations.    Price  $1-50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATURES  OF  TELEPHONfe  WORK. 
Bv  A.   E..  Dobbs.    134  pp.    Price  75  cents. 

A  simple,  piain-apeaking  handbook  for  the  practical 
telephone  man. 


TELEPHONE  TROUBLES  AND  HOW  TO  FINJ. 
THEM.  A  complete  handbook  for  telephone  iuspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskins.    Eighth   edition.    16mo,    4S   pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  emjjloyes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  11.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece.  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pp.    333  illustrations.    Price  $4-50. 

TELEPHONES,  THEIR  CONSTRUCTION  AND  FIT- 
TING.  A  Practical  Maiwial  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.    168  Illustrations.    Price  11-25. 

PATENTED  TELEPHONY,  A  Review  of  the  Patents  Per- 
taining to  Telephones  and  Telephonic  Apparatus.  Published 
by  the  American  Electrical  Engineering  Association  Cloth 
bound;  fully  illustrated,     price,  SI. 50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston.  Ph.  D., 
snd  A.  E.  Kennelly,  Sc.  D.;  12mo,  cloth,  422  pp.,  142  illustra- 
tions.   Price  SI. 00. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Geo.  H. 
Cary.    136  pp.;  Illustrated.    Price $1,00. 


The  Above^  or  Any  Other  Electrical  Work  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING   CO..  510   MAROUETTE    BLDG..  CHICAGO. 


THE  BABCOCK  &  WILCOX  CO..  85  Liberty  St..  N.  Y. 


BRANCH    OFFICES; 
BOSTON,  as  fidhal  street. 
PHILADELPHIA,  1110-1112  north  An.  bld.. 
SAN   FRANCISCO,  63  first  street. 

PITTSBURG,    1218  FRICK  BUILOIN.. 

NEW   ORLEANS,  33s  caronoelet  street. 

CHICAGO,    1216  MARQUETTE  BLDE. 

ATLANTA,  empire  bldg. 
CLEVELAND,  Toe  New  enslahd  bug. 

MEXICO     CITY,   T  AVENI.A  JUAREZ. 

HAVANA,  CUBA,  116  1-2  calle  be  ia  ha. aha 


200  Pooflds  Workinf  Presrare 


WATER  TUBE 
STEAM  BOILERS 

STEAM 
SUPERHEATERS 


Our  Book,  STEAM,  mailed  free 
on  application. 
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Standard  three-bar  generator,  same  as  used  in  our  series  telephones. 
We  have  manufactured  generators  since  we  first  started  m  busi- 
ness. Wliat  this  experience  means  to  you  enables  us  to  sell  the  best 
generator  made  at  a  price  slightly  above  the  ordinary.  The  differ- 
ence is  caused  by  the  better  grade  of  material  used  and  the  superior 
workmanship. 

You  ray  nothing  for  our  experience.    Our  Bulletin    ^ 
No.  ll-E  explains  fully  this  apparatus.    Mailed  free. 

Stromberg-Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN    OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPT. 

CHICAGO,  ILL. 


vbs 


BITUMINIZED  FIBER 

CONDUIT 

FOR  UNDERGROUND  CONSTRUCTION 


On<"  view  of  our  exhibit  at  World's  Fair  show- 
ing Bituminizetl  Fiber  Conduit  in  a  piece  of  actual 
construction. 


American  Conduit  Com 

Main  Offices:  16OS-6  Manhattan  Building,  Jtliicago 

other  Office*! 
170  Broadway,  Mow  Yorlt.  336  Macy  St.,  Los  Angeles 


"JUST  AS  GOOD  AS 
KELLOGG  APPARATUS" 


cannot  be  bought  outside  our  factories 
for  the  same  price  we  ask — for  a  higher 
price  or  for  a  lower  price. 

Our  customers  never  think  Kellogg 
prices  high. 

We  are  quoting  attractive  magneto 
prices.  Write  us  for  quotations  on 
everything  in  the  magneto  line. 

Send  for  our  new  bulletins  Nos.  8  to  13. 

Do  not  miss  visiting  the  Kellogg  ex- 
hibit at  the  St.  Louis  Exposition,  Elec- 
tricity Building. 

Kellogg  Switchboard  &  Supply  Co., 

GREEN  AND  CONGRESS  STREETS,  CHICAGO 

Electric  Building,  Cleveland  Keystone  Telephone  Building,  Philadelphia 


WANTED 

ELECTRIC   LIGHT   PLANTS 
ELECTRIC   STREET  CAR   LINES 


They  are  wanted  by  some  good  towns  in  Illinois, 
Missouri,  Kansas  and  Nebraska. 
If  you  really  "mean  business,"  you  can  get  par- 
ticulars by  writing 


BuilingtDn 
Route 


W.  H.  MANSS, 

Industrial  CommlsBloner, 
209  Adams  Street  -  -  CHICAQO 


INTERNATIONAl 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Made  In  any  dtslred  capacity. 

Hample  parts  and  quotations  on  requett. 

INTERNATIONAL 
TELEPHONE  MANDFACTURINfi  CO. 

CHICAGO,  U.  S.  A. 
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Our 

AUTOMATIC  TELEPHONE  SYSTEM 

Wins 

THE  GRAND  PRIZE 
At  the  WORLD'S  FAIR,  St.  Louis 

In  Open  Competition  with  the  World 

We  are  the  onl}'  INDEPENDENT  Telephone  Manufacturers  to  receive  this,  the  highest 
honor  the  officials  could  confer. 

The  same  superiority  of  equipment  which  won  this  award  for  us  has  caused  the  adoption  of 
our  apparatus  by  Independent  companies  in  the  following  cities: 


Chicago,  III. 
Grand  Rapids,  Mich. 
Columbus,  Ohio 
Dayton,  Ohio 
Lincoln,  Neb. 
Portland,  Maine 
Auburn,  N.  Y. 


Lewiston,  Maine 
Auburn,  Maine 
Fall  River,  Mass, 
New  Bedford,  Mass. 
Los  Angeles,  Gal. 
San  Diego,  Cal. 
Hopkinsville,  Ky. 


Sioux  City,  Iowa 
Cleburne,  Texas 
Columbus,  Ga. 
Augusta,  Ga. 
Medford,  Wis. 
St.  Marys,  Ohio 
Woodstock,  N.  B. 


Westerly,  R.  I. 
Manchester,  Iowa 
Princeton,  N.  J. 
Albuquerque,  N.  M. 
Van  Wert,  Ohio 
Battle  Creek,  Mich. 
Clayton,  Mo. 


Pentwater,  Mich. 
Toronto  Jet.,  Can. 
Wilmington,  Del. 
Riverside,  Cal. 
Traverse  City,  Mich. 

and 
Berlin,  Germany 


AUTOMATIC   ELECTRIC  COMPANY 


CHICAGO,  U.  S.  A. 


No.  12  Double  Line. 


PROTECTORS 
THAT  PROTECT. 


Our  patent  wrapped 
fuse  used  in  our  pro- 
tectors are  an  insurance 
policy  against  light- 
ning. 

Sample   free   by    mall   to 
any  Exchange  or  Toll  Line 

CENTRAL  TELEPHONE 
AND  ELECTRIC  CO., 

909  Market  St., 
ST.  LOUIS,   U.  S.  A. 


They  Are  All  Talking  About  The  "Tornquist" 


m  of  Protectors 


The  Only  Sure  Protector 
Made 


STAMPING 

AND 
PUTING 


Better  buy  a  "Tornquist"  it  is  the  greatest  suc- 
cess in  the  telephone  field.  Order  sample 
now.     Sold  by  all  jobbers. 


Clinton  Stamping  &  Electric  Go. 


CLINTON,  IOWA 


We  Satroduced  successful  4-patty  lines 

LEIGH  SELECTIVE  SYSTEM 

Write  for  our  booklet—'*  Selective  W." 


CENTRAL 
ENERGY 

MAGNETO 


Impedanc©  CoU  for  Selectives.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  I  CO. 

CHICAGO,  ILLINOIS 
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PRODUCERS 


AND 

WHOLESALERS 
OF  WHITE  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES   ON    SMALL   POLES. 
Writefora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


c.n.woRC 


I  KOSS   MICH. 
L'ANSE 
MUNISING     •• 
ONTONAGON 
VAGNER.WIS 
PESHTIGO     " 


SUITE    IZ06   TRIBUNE   BLD6.  CHICAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largt  Slock  Contionily  on  Hind 


Poles 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  fi. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


IPa^^KaW^  (M^'SjfMx/  §>M>^>wv^  ^Jvj&w  €fi(C      ^AoJlAAC*W  (^^^ywWoUi^<^Uw.    6t^fltxm/<\WrWUcW. 


•*By  twoor  three  wilnes^ei  sball 
a  matter  be  established." 


FIVE 
POINTS 


OF  EXCELLENCE 

Leaving  tlie  center  of  the  city 
from  whicli  you  start;  reaciiing 
tlie  center  of  llie  city  of  your 
destination,  over  smooth  and 
level  tracks;  giving  rest  and 
comfort;  riding  beside  running 
waters  most  of  the  w.ay;  through 
the  centers  of  population  to  the 
gateways  of  commerce;  when 
you  travel  by  the 

NEV?  YORK  CENTRAL 
LINES 


A  copy  or  tbe  lllaslrdtPd  Catalogue  oC 
the  "Foor  Track  Series"  will  be  sent  free 
upon  receiptor  a  two-cent  stamp  by  George 
H.  Daniels.  Geoeral  Passeiigar  Agt.,  Grand 
Central  St&tloQ.  New  York. 


MICHIGAN 


r:CEDARPOlES 

AllLengthsanosizes 


WESTERN 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SA8INAW,    MICH. 
We  want  your  inquiries  always. 


Our  ^Titcm  o[  intlalog  by  mall  hat  lielped  thons- 
>nd<  held  down  la  poor  podtloDS  to  rise  to  better 
ulufa  and  ■Tttutiong.  Your  cbiDce  to  rise  Ii  just 
u  Bood  u  olhers,  WriU  for  onr  free  Ulostnted 
bttok,  "Cud  I  Become  An  EJectricsl  Engineer!" 
We  U»ch  by  maf1.  Electrical  EnplneerioK.  Me- 
chanical EnKlneeriae.  Stc&m  EodQeering,  Mechan- 
ical Drawlnif,  Electric  Lurhtlng,  Electric  Railwa\-B, 
ELECTRICAL  ENGINEER  INSTTTUTE,  Dept. 
K  240  West  TSri  St.,  New  Ygrk. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

BIO  Marquette  Bldg.,  Chicago. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


Louisville 

and 

Chicago 

And  the  places  north 

And  the  places  south 

And  the  places  between  are  reached 

by  the  quick  day  and  night  trains 

of  THE 


MONDN  ROUTE 


Q)](Hmco.[gi 


ms  c-Iomsvi  lie  PjU  way 


W 


Also  the  celebrated  health  resorts. French 
Lick  and  West  Baden  Springs,  are  reached 
only  by  this  road. 

Booklets  about  the  Springs,  their  wonderful 
waters    and    the    fine    hotels,     sent    free. 

CHAS.  H.  ROCKWELL         FRANK  J.  REED 

Trafiic  Manager  Gen.  Pass.  Agt. 

202  Custom  House  Place.  Chicago 


Tue 


VAYoflheWORJ-tf 
WOR.LD'f  FAIIV. 

516  roup. 

ROUTE 


10 


5T  LOUIS 


•190/1 
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....BINDERS.... 

FOR  THE 

Western  Electrician 

SI. 00  EACH. 

ELECTRICIAN  PUB.  CO., 

CHIC75GO.  ■ 


TYPEB. 


SCHEEFFER  INTEGRATING 
WATTMETER 

Type  E  for  Alternating  Current  Type  F  lor  Direct  Current  Circuits 

DUST  AND   BUG    PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LtGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TYPEF. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERMATIItB  CUKREMT, 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURRENT. 
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MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


If  you're  going  to  buy 
any    this    year    get    our 


SIX-INCH  THIRTIES. 

price;   7-inch  25s  are  on  the  same  list.     Of  course  we  have  every  size 
3'ou  ever  needed,  but  we  have  too  many  of  these  two  sizes. 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  Giiy,  Michigan. 

Pittsburg  Agents,  Tipper  &  Patton,  609  Bessemer  Building. 


POLES 


W.  0.  STERLING  &  SON, 


MONHOE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


BRACKETS— X   ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OUR.   MOTTO    IS: 

Prompt  Shipment      Quality       Satlsfaotlan       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenienl,  solid,  widevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modem  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front), 
Cbicaso  for  St.  Paul,  Minneapolis.  Ashland  and 
Duluth,  connecting  wiih  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND,Gen'IPass.Agi.,M[lwaukee,Wls. 


Locations    for   Industries 

Erie  Railroad 

Cliicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  tlie  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
:an  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street.  New  York 


•H****** ********* *********4 


* 
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CTAD"  INCANDESCENT 
O  I  Mn       LAMPS 


£  LONG  LIFE 

«  GUARANTEED  CANDLEPOWER, 

5  HIGHEST  EFFICIENCY. 

*    — 

-le     MADS     BT    THE    MOST    SKILLED    WOHEMEN. 

\  STANDARD  ELECTRICAL  MFO. 
i  COMPANY,     :    Niles,  Ohio. 

»*»»»»¥V¥¥¥¥¥¥VV¥¥¥¥¥V¥¥->3- 


TELEPHONE       POLES 


Tarda  at  Bed  Cliff,  Wis.,  Aitkin,  Feeley,  Cehasset,  Deer  Elver,  Tenstrlke 

and  Black  Duck,  Minnesota. 

Large  stocks.    Prompt  shipments.    Cartfully  inspected  stock  at  low  prices. 

018-19  Lumber  Exchange 
MINNEAPOLIS,  MINN. 


J.  W.  WORRISON  mWIBER  CO.. 


?f  OAR  poue? 


ESTABLISHED   1862 

WM.  MUELLER  COMPANY 

I2II-IZ-I3  MARQUETTE  BLDG.CmiCAQO. 

EISHT  DISTRIBUTINQ    YARDS 


.*Cs 


'^^^^^^^^^^^^^^^^^^j£^ 


TnAUB  MA^K 


ELECTRICAL 

AND  OTHER 

INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
FavoraHle  Freight  Rates, 
Good  Labor  Conditions, 
Healtl)ful  Contnunities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  liiSSISSIPPI  VALLEY  R.  R. 

For  full  information  and  descriptive  pam-  ! 
phlet  address  I 

J.  C.  CLAIR, 

Industrial  CommUsloaer 

I.Park  Row,  Chicago,  III 


BUY  YOUR  BOOKS 

7BOMTHS 

Eltctrlelin  Pub.  Co..  81 0  MarqutKa  Bld|.,  Chlugi. 


J.J.ECAN'S      ^V^ 
'ACME' COUMUTATOn^m     I 


I.J.  EGAN'S  "ACME"  COMMUTATOR  COMPOUNU 

absolutely  DreventB  .parking  or  cutting:.  One  stick  of 
"Acme"  Is  equal  to  one  gallon  of  oi!  for  lubricating 
commotators.    Free  Sample.    AGENTS  WANTED. 

&0c  per  Stick.       t5.00  per  doz.  If^ 

J.  J.  Eiu  StIeMf:.,  317  Anitln  Ave.,Tel.  Poll:,  1779  Cblcaio 


CENTRAL  STATION  HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu' 
facturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  "Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Ameeicam  Distbict  Steam  Company 


Mention  Western   Electrician. 


LOCKPORTN.Y. 


Chicago.,  III. 
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A  Special  Award 


Was    given    by    the    Department    of   Machinery    of    the    Louisiana    Purchase 

Exposition  to  the 


Westinghouse  Companies 


For  the  Best,   Host  Complete  and  flost  Attractive  Installation 


Besides  numerous  Gold,  Silver  and  Bronze  iledals,  the  following 


Grand  Prizes  Were  Awarded 


Westinghouse  Electric  &  Mfg.  Co. 


For  Direct  and  Alternating  Current  Electric  Railway  Motors 

For  Direct  and  Alternating  Current  Generators  and  Hotors 

For  Alternating  Current  Tiirbo-Qenerator  Installation 

For  Static  Transformers  and  Rotary  Converters 

For  nining  and  Industrial  Electric  Locomotives 

For  Control  Systems  for  Single  and  flultiple-Unit  Operation 


The  Name     ^*  WCSting^hOUSe"     is  a  Guarantee 
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OF 


INSU 


RANGE 
LATION 


Insulation  implies  insurance;  in 
fact,  nearly  half  of  insurance  lies 
in  insulation. 

Tlierefore,  to  insure  ag^ainst  in= 
terruption  of  transformer  service, 
it  is  necessary  to  secure  insula= 
tion. 

Type  A  insulation  is  close  to 
perfection,  with  efficiency  and 
regulation  above  the  average  of 
other  transformers. 


\A/E  shall  be  glad  to  supply  any  of 
the    books    catalogued    below 
upon  receipt  of  your  order  and  re- 
mittance.    We  prepay  charges. 


THE  PRINCIPLES  OF  THE  TRANSFORMER.     By  Frederick  Bedell S3.25 

INDUCTION  COILS.      By   G.   E.   Bonney l.UO 

ELECTRICITY  AND  MAGNETISM.     By  S.   R.  Bottone 90 

ELECTRICITY,   ELECTROMETER,    MAGNETISM   AND    ELECTROLYSIS. 

By  G.  Chrystal  and  W.  N.   Shaw 1.60 

THEORY  OF  ELECTRICITY.      By  L.    Cumming 2.25 

THEORY   OF    ELECTRICITY    AND   MAGNETISM.      By    t'harles    Emerson 

Curry 2.50 

THE  ELEMENTS   OF  ALTERNATING  CURRENTS.      By   W.    S.    Franltlin 

and   R.  B.   Williamsoa    2.50 

PRACTICAL    EXERCISES    IN    MAGNETISM    AND    ELECTRICITY.       By 

H.    E.    Hadlev    .' 60 

JnSCJELLANEOn'S   PAPERS.      By  Heinrich   Hertz .3.25 

A  TEST-BOOK  ON  ELECTROMAGNETISM   AND   THE    CONSTRUCTION 

OF  DYNAMOS.     By  Dugald  C.  Jackson .    2.25 

ALTERNATING   CURRENTS   AND   ALTERNATING   CURRENT   MACHIN-      ' 

ERY.     By  D.  C.  .lackson  and  John   Price  Jackson 3.50 

AN    ELEMENTARY   BOOK   ON    ELECTRICITY   AND    MAGNETISM    AND 

THEIR  APPLICATIONS.  By  D.  C.  Jackson  and  John  Price  Jackson.  1.40 
A  FIRST-BOOK  OF  ELECTRICITY   AND  MAGNETISM.     By  W.   P.- May- 

cock  / ■  .eo 

ALTERNATING  CURRENTS  OF  ELECTRICITY  AND  THE  THEORY  OP 

TRANSFORMERS.     By   Alfred   Still , 1.50 

PRACTICAL  ELECTRIC  LIGHT  FITTING.     By  A.  C.   Allsop 1.50 

ELECTRICAL  EXPERIMENTS.     By  G.  E.  Bonnev .75 

RADIOGRAPHY  AND  THE  "S"  RAYS  IN  PRACTICE  AND  THEORY.     By 

S.    R.    Bottone ]  .00 

THE  DYNAMO  :  HOW  MADE  AND  HOW  USED.     By  S.  R.  Bottone 90 

HOW  TO  MANAGE  THE  DYNAMO.     Bv  S.  R.  Bottone 60 

A  GUIDE  TO  ELECTRIC  LIGHTING.      By   S.  R.  Bottone 75 

ELECTRIC  LIGHT  ARITHMETIC.     By  R.  E.   Day 40 

THE  DYNAilO  :  ITS  THEORY,  DESIGN  AND  MANUFACTURE.    By  C.  C. 

Hawkins  and   F.   Wallis 3.00 

THE  ALTERNATING  CURRENT  CIRCUIT.     By  W.  P.  Maycock.  : 1.00 

ELECTRIC  WIRING  FITTINGS.  ETC.     By  W.  P.  Maycock 1.75 

ELECTRIC  WIRING  TABLE.     Bv  W.  P.  Maycock 1.50 

A  MANUAL  OP  TELEPHONY.     By  W.  H.  Preece  and  A„.T.  Stuhhs 4.50 

PRACTICAL   TELEPHONE    HANDBOOK   .AND    GUIDE   TO    THE    TELE- 
PHONIC EXCHANGE.     By  .Joseph  Poole 1.50 

ELECTRIC   WIRING.      Bv   Russell    Robb 2.50 

ELECTRIC    LIGHT    CABLES    AND     THE    DISTRIBtJTION     OF    ELEC- 
TRICITY.    Bv  Stuart  A.   Russell 3.00 

ELECTRICITY  IN  TO-n'N  AND  COI'NTRY  HOUSES.  By  Percy  E.  Scrutton  1.00 
THE  STORAGE  BATTERY.     By  Augustus  Treadwell 1.75 


Electrician  Publishing  Company 

51 0  Marquette  Building,  Chicago 


Good  Advice 


t*0.  14 


One  of  the  foremost  doctors  of  elec- 
trical engineering  was  recently  called 
upon  .to  examine  into  the  ills  of  a 
profitless  direct-current  light  and 
power  plant  and,  after  making  a  diag- 
nosis, he  immediately  prescribed 
Duncan  Meters,  with  instructions  that 
the  remedy  should  be  continued  indefi- 
nitely to  prevent  a  recurrence  of  the 
malady. 


Good  Advice  No.  15  Next  Week 


Send  for  Bulletin  and  Prices 


DUNCAN  ELECTRIC  MFG.  GO. 

LAFAYETTE,   IND. 


WESTERN     ELECTRICIAN 


November  5,  190^. 


DIRECT    CURRENT 


GENERATORS 


FOR    LIQHT   AND   POWER 

Our  generators  liave  a  higli 
c  niciency  and  great  endurance 
indcT  the  most  exacting  con- 
'liiions  of  service.  Sizes  up 
:■,  1,000  K.W. 
Write  for  bulletin  No.  10514. 

SPRAQUE 

ELECTRIC      COnPANY 

General  Offices : 
HZ7  West  34th  Street.   New  York 
Clii'caKO   Olftfe:     FIslier    Building 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  ptirposei,  in  sheeti, 
tubes,  rod*  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 

Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  of  all 
kinds.  Send  for  catalogue  and  dlscoanU. 


Motor  Stftrter  with  Automatic  Release. 
MkDQfactured  under  our  own  pateoUi. 


UNION      ELECTRIC     MFC.     CO.,^ 

Milwaukee,   Wis. 


Prices  on  the  spot  land  orders 
— with  good  goods. 

Engineers  and  contractors 
will  find  our  Hand  Book,  117 
W,  a  great  convenience. 

The  F.  BissEii.  Compaivy 

■  UUOKN*    Op'swITCHaOAHOS 

Toledo,  0. 


10.000 

STURTEVANT 
ENGINES 


Are    in.  \ise  througKout 
tKe  >vorld. 

We  build  all  types  and 
sizes  from  2  to  400  H.  P. 

B.  F.  STURTEVANT  CO. 

BOSTON.  MASS. 

General  Works  and  Office.  HYDE  PARK,  MASS. 


New  York 


Philadelphia. 


Chicago 


London 

3.57 


Ws^rretY 


Alternator 


NINETY-NINE 
PER  CENT. 

of  thought  tfoea  Into 
tKo  m&klnit  of  the 
Wb.rTer\  AlternOLtor 
to  rer\der  It  efficient, 
reliable  tt.nd  eaay  to 
care  for. 

WE  GUARANTEE 
WHAT  WE   SELL 

'     Ckndl 

SELL^WHAT  WE 
GUARANTEE 


Stt.ad\iaky.  O. 


Est.  1(««3. 


Inc.  isas. 


iBiack  Diamond  File  Works  ^ 

2  «..     ....,>  ...     ..>o,e  W 

3!  OCB  600I>8  ABB  OH  SA1.E  IN  EVERY  I.EADIN4J  HAROWABE  ^ 
4f|  STORE  IN  TOE  VSilTEJ)  8TATEI«  AND  CAXADA.  y^, 

I    G.  &  H.  BARNETT  COMPANY,  | 


Twalvt 
Metals 
Awartlsd  at 
Inltrnallonal 
Expositions 


4f} 


PHILADELPHIA,    PA. 


\» 


a^9^^^7^^^^9^$^^¥«^«^^^^^¥^^F^ 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copiier 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


■AOENCIEt    «ttl    IRtNCHCI- 


*•«  Vtlk  Chlcags  Cisvtisnt  tin  Franctseo  Phlladslpkl*  MMato 


mm 


Vol.  inV.     S3.00-  Per  Aiiui. 


Copyright,  IMS,  by  Electrician 
Publishing  Compaoy.  Chicago, 


CHICAGO,  NOVEMBER  12, 1904, 


'IIUIDI     ETV  INSULATED 

^llwlr    I.ILA.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

^""R.^rnx'sbN""^'       The  Simplex  Electrical  Co., 

Monadoock  Block.  CHICAGO.  I  I O  State  Street,  BOSTON,  MASS. 


WESTERN   SELLING  AGENT. 

H.  R.   HIXSON, 

114  4  Monadnock  Block,  CHICAGO 


18S9— Paris  Sxposition, 
Medal  for  Bobber  Insulation. 

1893— World's  Fair, 
Kedal  for  Bnbber  Insnlation. 


TRADikMARIb 


TH£  STAJTDABB  FOB 

BUBBEB  I?fSrrLATION. 

Sole  Manufacturers  of 


dkonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee  T.?"  Wires. 
THE  OKONITE  CO.,  Ltd 


«  Oiir.iilCh.avM.  f'""'^"'- 


253  Broadway,  New  York. 


Geo.T.  Manson, Gtn'l  8upL 
W.  H.  Hodclns,  Secy. 


rf^«*'"^.f, 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MAMUFACTURERS  OP 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE: 
TELEPHONE,  TELEORAPH  AND  FIRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JOKESBOBO,  lUtK 


CHICAGO  s,.,.,,,^         .,„,^ 

1108-1110  PINE  »»..  >. 


10  CEiTS  «  Copy. 


No.  20, 


■''I'-'-r,  JO  ....j^tofou 


D     WIRE 

HICAGO 
LOUIS,  MO. 


CO. 


Bare   and   Iivsulated  Wires  and   Cables 
Ga.lvanized  Steel  Strai.nds 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

IVattonal  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•3  BARCUv'^R'^Ef .  "*'■■  <>''■<:*  ^'  Factory^  TRENTON.  «. » 


STANDARD  UNDERGROUND   CABLE  CO. 


322  Tbe  Rookery,     Westlnehouse  BIdg., 
Chicago,  PlUeburg. 

Crossley  Bldg..  San  Francisco. 


56  Liberty  St..        1225  Betz  Bldg., 
>'ew  York  City.        Phtladelphla,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.        Underground  Cables  for  all  Purposes. 


THOUSANDS  IN  USE. 

Motors,  a  h.  p.  to  100  h.  p. 

Dynamos,  1  k.  w.  to  75  k.  w. 

HlibesI  nullity.     Reuonabll  PriM. 

THE  HOBART ELECTRIC  HFG.CO. 

TP.OY.  OHIO. 


Pittsborg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 


M.nurmctnr.rs  or 

Electric  Globes  and  Shades,  both 
Arc  and  Incandesceat 

Inner  and  Oater  Qlobe*  ^r  all 
^ncloied  arc  systems 

CATALOGUES    SENT    ON    REQUEST 


THERMOPILES  l^^S^Uns 

ForEIectTOlj-tlc  analTsis,  cbarglng  storog^e  laatteries, 
and  other  constant  current  reqairdments.    (3  Eacha 

AVAI-SH'S    SONS    &    CO., 
264  WaBhiD£ton  Street.  Newark,  N.  J. 


Electric  Heating  Apparatus 

■CND  won  ez-PAac  cataloque. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


I' 


REtil^TCRU 

CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelscfl,  Mass.,  New  York,  Chicago,  San  Francisco. 


1  O     SIGN 

^9H 

^ 

BEST  IN  THE  WORLD 

"Write  for  full  particulars 

Reynolds  Elee.FlasHwHfg.  Co. 

221  Ptfth  Ave.,  Chicago. 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Remecnjjer  ibeeeiods  have  ao  \qs\ 

OOtiOD. 

These  t^ouplings  are  ol  Steel  aod 
are  made  ia  the  best  possible  maaDer, 


Write  for  liet  of^ersoos  usiog  tnese 
rods— 26,ooD80lds)Dce  May  1902.  Made 


Price.  3  It,  75  cents,  4  ((.85 cents. 
Patented  February  3+,  1903, 


T.    J. 

31««  North  rifto.nth  Stro.t 


PHiLiDELrMia,  ra. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurer 


MANUFACTURERS  OF 


hinery  for   I  osula-ti  ng 


IVI 


■trical   V^/iros 


Brt^lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machiines.   Cable  Covering  Braiders 

^INE     CA,STir«C»S     A.    SfBBCiA.I_-rY 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S,  A. 


WESTIIN  ElBcMcal  Ingiment  Co., 

"  -^"^^  Waverly  Park,  NEWARK,  N.  J. 


WeatoB  standard  Fortabia  Direct 
Beadinc  'Wattmeter. 


Tie  Weston  MM  PortaWe 
Direct  Readini 

Voltmeters  and  Wattmeters 

POE 

ilternating  and  Direct' Current  Circnits 

Are  the  only  standard  portable  in- 
struments of  the  type  deserving  this 
name.  Write  for  circular  and  price 
lists. 

BERLIN:  European   Weston  Electrical  Instru- 

mentCo..  N0.88  Ritterstrasse. 
LONDON:  Elliott  Bros.,  Century  Works,  Lewis- 

ham. 
PARIS.   FRANCE-E.    H.  Cadlot,    12    Rue   St. 

Georges. 
NEW    YORK    OFFICE-74    Cort- 

landt  St. 


C5<'S'lC>-00^^0'-<'WXK'*0-<^Oo^ 


GIVES  BEST  RESULTSi 


Northwestern  9 
Storage  i 
Battery        9 

Cannot  be  equaled  for  <l 

Great  Capacliy,       i^ 
LIgMneaa  and 
Efffc/ency 

LOWTEHSIOM  WORK  > 


Wrila  for 
Cataloguo, 


HoHhweaiern  Storage  Battery  Co.,       ^ 


285  Madison  Street, 


Chlcaao,  III, 


C;'<»C>'<JI^>-<JCi'>:.»C^'~<«C.>"<.M^0TVML>'>4^&><J«>"<J€^'<JC:''<<JC>-<U» 


WESTERN    ELECTRICIAN 


November  i2,  1904,' 


-:'J«;^.' 


Have  you  read  it  ? 


Send  for  it 


Canadian  Representatives,  Allis-Chalmers-Bullock,  Ltd.,  Montreal 


November  12,  1904 


WESTERN    ELECTRICIAN 


TheElectrig  StorageBatteryCo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


"Cbloribe  Bccumulator' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PRICE    LISTS    AND    DESCRIPTIVE    BULLETINS   FORWARDED    UPON    REQUEST. 


SALES      OFPICE£ 


Philadblphla, 

Alleehenj  Ave. 

and  19th  St. 


Ne-w  Yobk, 
100  Broadway, 


Boston, 
60  State  St. 


Chicago. 
Marquette  Bldg 


St.  Louis.  San  Francisco,         Cleveland,  Canada,  Havama,  Cuba, 

Wainwrlgbt  Bldg.  Rfalio  Bldg.  Clitzens  Bldg.  CaDSdlan  Geoeral  G.  P.  Greenwood,  Manager 

Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


THE  B.  O.  TRANSFORMER 

Do  you  expect  to  need  new  transformers  ihis  fall?     If  you  do,  the  B.  O.  will  interest  you. 

Low  Losses 

High  Efhciencies 

High  Insulation 

Low  Price. 
Aits-you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  we  will  tell  you  about  our  insulation  and  the  advantages  of  slab  wind- 
ings in  connection  with  oil  ducts. 

The     Stanley    Electric    MANUFAcruRiNG    Company 

PITTSFIELD,    MASSACHUSETTS 

Atlanta,  Ga.,  Empire  Building  Boston,  Mass.,  Oliver  Building 

CHICAGO,  ILL.,  MONADNOCK  Block  Denver,  Col.,  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co. 

New  York,  N.  Y.,  2g  Broadway  Philadelphia,  Pa.,  North  American  Building 

St.  Louis,  Mo.,  Century  Bldg.  San  Francisco,  Cal.,  69-75  New  Montgomery  St. 

Seattle,  Wash.,  Pioneer  Bldg. 

Representatives  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Co.  of  Toronto 

"THE  S.  K.  C.  SYSTEM" 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

GENL.OFFICES:  CENTURY  BLDG.,  NEWARK,  N.J. 

OVER  20,000 
MILES  IN  USE 

See  our  exhibit,  World's  Fair,  St.  Louis, 
Mo.,  Transportatioa  Bldg.,  Aisle  "C," 
Posts  7  and  8. 


STCRLINO    IPECUt. 


DO  YOU? 


BUY     LAMPS-On>BUY     CANDLE      POWER 

1ft    '^m     {THIS  LAMP)      ^^ 


THE  STEHUNG  ELECTRICAL  MANUFACTURING  CO. 

ntW  TORN.  H.  r.  W.RRKN.  O.  CHIC.OO,   ILL 


RtaukAn    Tvrc 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OtHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
»NY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


£R&OOIVII»ANY,  Inc. 

ARTISANS  IN  PLATINUM 
408-4I0-4I2-4I4  N.  J.  R.  R.  AVE.  NEWARK,  N.  4. 

New  York  Offlca:    120   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-B^nall Electric  Co..— 

AUls-Chalmers  Company 2 

American  Battery  Co — 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 16 

Amer.  District  Steam  Co 18 

Amer.  Elec.  Fuse  Co 4 

Amer.  EL  Telephone  Co 17 

American  Electrical  Works.. 11 
Arnold  Elec  Power  Station 

Co 15 

Audit  Co.  of  lU.,  The. 5 

Automatic  Electric  Co 17 

Babcock  i  Wllcoi  Co — 

Badt,  F..B 15 

Bain,  For^e 11 

Baker  &  Company 3 

Baker  A  Co.,  W.  E 15 

Barnett Company. G.  &  H.-..22 
Beardslee    Chandelier     Mfg. 

Co 10 

Benjamin  Electric  Mfg.  Co.-— 

Bennett,  I.  A, 5 

Berthold  &  Jennings 18 

Big  Four  Route — 

Bissau  Co.,  The  F 32 

Bossert  Electric  Construction 

Co 8 

Brooks,  HallL 19 

Bryan-Marsh  Co — 

Bryan,  Wm.  H 15 

Buckeye  Electric  Co — 

Bullock  Elec  Mfg.  Co 2 

Burlington  R.  R 12 

BnUerfleld,  J.  F — 

ByUe8bT&Oo.,H.  M 15 

Cant  well  Press,  The 17 

Carhartt  &  Co.,  Hamilton....— 

Oontral  Electric  Co 5 

OenL      Stat,     improvement 


Od.. 


.12 


Central  Tel.  <fe  El.  Co — 

Century  Electric  Co — 

Chicago  Die&  Electric  Co....— 

Chicago  Edison  Co 4,13 

Chic.  Fuse  Wire  &  Mfg.  Co.  ..10 
Chicago  Insulated  Wire  Co..  1 

Chicago  Mica  Co 10 

Clinton  Stamping*  Elec  Co.  8 
Columbia  Incand.  Lamp  Co..  7 

Columbia  Mfg.  Co 18 

Continuous  Rail  Joint  Com- 
pany of  America 3 

Cooper-Hewitt  Elec.  Co 8 

Cope,  T.J 1 

Crawfordsville Electric  Co..  12 
Crescent  Ins.  Wire  &.  Cbl.  Co.  1 
Crocker- Wheeler  Company. . .  4 

Cutler-Hammer  Mfg.  Co 10 

Cutter  Elec.  &  Mfg.  Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.I4 

Diamond  Meter  Company — 

Dielectric  Manufacturing  Co.  11 
Directory  of  Engineers......  15 

Diion  Crucible  Co.,  Joseph..  14 
Dunca;n  Elec.  M  f g.  Co 21 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.  Company 8 

Edwards  &  Co 11 

Egan,  J.  J U 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co . .  3 

Electrical  Appliance  Co 6 

Electrical  Engineer  Institute- 
Electrician  Pub.  Company...  15 

ErieRy I9 

Evans,  Almirall  &  Co 15 


FariesMfg.  Co , 


"For  Sale"  AdTertiBements..l2 
B*t.  Wayne  Elec.  Works,  Inc. .2). 
Fostoria  Incand.  Lamp  Co.  ..— 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Franklin  Elec.  Mfg.  Co  ~ 

General  Electric  Co 9 

General  Engineering  Co., The  lo 
General     Incandescent    Arc ' 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  StorageBatteryCo — 

Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company ...  12 

Hallberg,  J.  H 15 

Haller  Machine  Co — 

Hart  Mfg.  Co 22 

Hartford    Steam    Boiler   In- 
spection &  Insurance  Co.. . .  14 
Hazard  Manufacturing  Co. -.22 
Highland  Park  College.     ...  12 

Hipwell  Mfg.  Co — 

Hobart  Elec.  Mfg.  Co 1 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Co 14 

Holophane  Glass  Co — 

Humphrey,  Henry  H — 

Hunt  &Co.,Robt.  W 15 

lUInols  Central  By. 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co....  1 
India  Rubber  A  Gutta  Percba 

Insulating  Company 19 

[nternationat  Elec.  MeterCo  12 
International  TeL  Mfg.  Co.. .16 
Jackson,  D.  G.  &  W.  B 15 


Jeffrey  Manufacturing  Co . 
Jewell  Electrical  Inst.  Co . , 
Johns-Man ville  Co.,  H.  W.. 


Kartavert  Manufacturing  Co.22 
Kellogg  Switchboard  &  Sup- 
ply Company 16,  18 

Kemp,R.W 15 

KesterElec.  Mfg.  Co 9 

Klein  &  Sons,  Mathias 10 

Kohler  Brothers 15 

Kuhlman  Electric  Co 10 

Leather  Preserr.  M.  Corp — 

Lefiel  &  Co.,  James 14 

Lindsley  Brothers  Company.. 19 
Loud'sSons  Co.,  H.  M 18 

Mftchado  i  Roller — 

Maltby  Cedar  Company 19 

Manhattan  El.  Supply  Co 12 

Manross,  F.  N 12 

Marinette  Gas  Engine  Co 14 

Matthews  A  Bros.,  W.N 11 

McLaughlin,  James — 

McLaughlin  A  Co.,  Jas 11 

McLennan  A  Company,  K 10 

Measured  Service  Co — 

Mechanical  Appliance  Co — 

Mica  Insulator  Company 10 

M  Innesota  Electric  Co — 

Miscellaneous  Adva 12 

Monon  Railroad — 

Morrison  Lbr.  Co. ,  J.  W — 

Mueller  Company,  William..  18 
Munsell  A  Co.,  Eugene 10 

National  Electric  Co 13 

National  India  Rubber  Co — 

New  England  Butt  Go 1 


Xxxca.e2£    of    .A-caL-veirtlsetarxeiit;®    ®*©«    I*a.g:© 


NewgardACo.,  Henry 12 

New  York  Cent.  Ry 19 

New  York  Ins.  Wire  Co II 

Northern  Elecfl  Mfg.  Co....  5 
Northern  Wire  A  Cable  Co...— 
Northwestern  Storage   Bat- 
tery Co 1 

Okonite  Co,,The 1 

Olds  Gasoline  Engine  Works.  14 
Osburn  Flexible  Conduit  Co.  5 

Pacific  Coast  Pole  Co 19 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  A  Refl.  Co..— 

Pass  A  Seymour,  Inc — 

Pbelan,  D.  W 18 

Phillips,  Eugene  P 11 

Phillips  Insulated  Wire  Co...  II 

Phoenix  Glass  Co I 

Phosphor-Bronze  S.  Co 14 

Pignolet,  L.  M 10 

Pittsburg  A  L.  S.  Iron  Co ....  19 

Plume  A  Atwood  Mfg.  Co — 

Porter  Cedar  Company 18 

Reistnger,  Hugo 9 

Reynold!  EL  Flasher  Mfg.Co.  1 

Roebling's  Sons  Co. ,  J.  A 22 

Rucbel-Schwedtmann-Welli..l5 
Runzel-Lenz  Elec.  Mfg.  Co. ..17 

Safety  Ins.  Wire  A  Cable  Go.  .10 

Sargent  A  Lundy — 

Sauquolt  Silk  Mfg.  Co 1 

Schott,  W.  H 15 

Slgnaloid  Chemical  Works...- 
Simplex  Electrical  Co.,  Tht..  1 
Simplex  Elec  Heating  Co....  1 

Speer  Carbon  Co 5 

Sprague  Electric  Company...  9 
Squire  Electric  Co 15 


Standard  Elec.  M  fg.  Co 11 

Standard TJnderg.  Cable  Co....  ) 
Stanley  Elec,  Mfg.   Co.,  The   3 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 15 

Sterling  A  Son,  W.  C IS 

Sterling  Electrical  Mfg.Co....  3 
Sterling  Varnish  Co.,  The....  8 

Stow  Mfg.  Company 11 

Stromberg-Carlson  Tel.  Mfg. 

Company 16 

Sturtevant  Company,  B.  F...22 

Temple  Pump  Co — 

Torrey  Cedar  Company 19 

Trumbull  Elec.  Mnfg.  Co — 

Turner  Brass  Works — 

Union  Electric  Mfg.  Co — 

Valentine-Clark  Co. .  The . . . .  19 
Vulcanized  Fibre  Company.  .22 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company 1 

Warren  Elec.  Mfg.  Co 22 

Wesco  Supply  Co — 

Western  Electric  Company. . .  4 
Wcstinghouse      Electric      A 

Manufacturing  Co 20 

Weston  Electrical  Inst  Co. ..  1 
WhlteheadMachlnery  Co...  — 
Whitney  Electrical  Inst.  Co..— 

Wilmerding,  C.  H 15 

Wisconsin  Central  Ry 18 

Woolley  Fdy.  A  Mach.  Wks..- 
Worcester  Company,  C  H 18 

YesberaMfg.  Co — 

Yost  Electric  Mfg.  Co 9 

Zero  Marx  Sign  Works  II 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


■  Go. 


Allerv- Bradley  Electric  Crarve  Corvtrollers 


-Patented- 


nanufactured    by    AMERICAN  ELECTRIC  FUSE  CO.,  Chicago 


A  New  Controller.    Positively  No  Sparking.    No  Repairs.     Guaranteed  for  One  Year. 
Three  Months'  Free  Trial.     Perfect  Control. 


FrontVlew— before  BtartinB 


Front  View— all  resjstuice  oot 


OUR  GUARANTEE:     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  hereby  guarantees  to that  U  will  at  any 

time  within  three  months  from  this  date  upon  demand  repay  to  said the  sum  of 

Dollars,  being  the  full  purchase  price  paid  (or  agreed  to  be  paid)  by  said to  the 

American  Electric  Fuse  Company  for  one horsepowt  r  AUeu-Bradley  Crane  Controller,  num- 
ber   upon  dellTery  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  in  good 

condition,  ordinary  wear  and  tear  from  use  excepted,  at  the  office  of  the  American  Electric  Fuse  Company,  Chicago,  Illi- 
nois, together  with  a  written  statement  that  said  controller  has  proved  unEalisfaclory  to  said 

FURTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  It  will  at  any  time  within  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  ordinary 

use-of  said  controller,  provided  that  it  is  a  condition  of  this  guarantee  that  -said 

hereby  agrees  to  use  ordinary  care  in  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persons,  familiar  with  the  use  of  crane  controllers,  and  further  that  iaid  controller  will  not  be  wilfully  or 
maliciously  injured  while  In  the  possession  of  said 


TYPE  '  Q" 

DIRECT   CURRENT 


GENERATORS  and  MOTORS 


BULLETINS  ON  REQUEST 


Western  Electric  Company 

CtilCAQO  NEW  YORK 

Other  Large  Cities 
Spice  17  Electricity  Building ,  Louisiana  Purchase  Exposition 


Small  Units 


in  Electric  Generating  Sets. 

Write  for  our  estim&tes  e>.nd  prices. 


Croc]teeK'=Wlheeler  Coarmpaiay 

Na.r\ufa.cturers  of 

Ger\era.tors  aLnd  Motors 
Electrical  Engineers 

AMPERE.   N.   J. 
Branch  Offices  Irv  Sixteen  Prlnclp&l  Cities 


Novciiihor  T2.   TO04 
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COLUMBIA  LAMPS 

The  cheapest  way  to  buy  Columbia  Lamps 
is  under  yearly  contract.  A  postal  card  will 
bring  one  of  our  proposal  forms.  Shall  we 
send  one  ? 


i-^--^^. 


ELECTRICAL  SUPPLIES 

264=266=268-270  FIFTH  AVENUE,    CHICAGO. 


c"r'a^d"e  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    ■    St.  Marys,  Pa. 


OFFICERS. 

L.  A.  WALTON.  Preaident.  F.  W.  LITTLE,  Vice  PresidenL 

C.  D.   ORGAN.Sec'y  and  Treasurer, 
DIRECTORS. 
A.  G.  BECKER.  A.  G.  Becker  &  Co..  Chicago, 
r.  W.  LITTLK,  Vice-Pres.  Peoria  Gas  A  Electric  Co..  Peoria. 
G.  A.  RYTHEB.  Cashier  National  Live  Stock  Ba'ik,  Chicago. 
J.  R.  WALSH.  President  Chicago  National  Bank.  Chicago. 
L.  A.  WALTON,  Vice-Pres.  The  Equitable  Trust  Co..  Chicago. 
C.  ^^\  RXISELY,  Manager. 

rw^  fr  p 

AUDIT  COMPANY  OF  ILLINOIS 

635-&12  llarqnette  Baildiog:,  Chicago. 

Public  Accountants  and  Auditors 


Regular  and  Special  Audits  for  c^'orpovations,  Firms  and  Individuals. 
Financial  and  Physical  Examinations  by   Experienced  Auditors    and 

Engineers. 
Takes  Entire  Charge  of  Accounts  for  Guardians,  Trustees,  Executors 

and  Receivers. 


ECONOMICAL  ELECTRIC  LIGHTING 


NORTHERN 
DYNAMOS 


SIMPLE 
COMPACT 


We  build  them  for  direct  connection  to  any  type  of  engine,  or  to  be  driven  by 
belt.    Northern  Apparatus  readily  adapted  to  any  service 
Bulletin  No.  ;2530 

NORTHERN  ELECTRICAL  MF6.  CO.,    -     Madison,  Wis.,  U.  S.  A. 

Engineers  Manufacturers 


That  are  cheaper  to  install  because  of  the 
simple  method  of  burying  and  the  great 
strain  that  can  be  applied —American  Bull- 
Tongue  Anchors  reduce  the  cost  of  the 
process  of  guying  a  pole  by  reduction  in 
labor,  they  stay  solid,  they  do  not  slip  — no 
take  up  required.  21  cents  worth  holds  8,713  *'- 
pounds,  42  cents  worth  holds  10,521  pounds,  — 

other  money's  worth  in  proportion. 

I.  A.  BENNETT, 

529  and  530  Monadnock  Block 


CHICAGO 


ELECTRICITY  FOR  EKEINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
510  Marquette  Building,  •  •  OHIOAOO 


STANLEY     RECORDING     WATTMETERO 
FOR    ALTERNATING-CURRENT    CIRCUITS  ^^ 


(D 


No  Jewel  Wear  from   Hammer  or  Side  Thrust, 
or  Metal  Covers,  Second  Alone  to  the 


Class 


BALANCED    THRUST 
STANLEY     MAGNETIC     SUSPENSION     WATTMETERS 


m 


Missouri.  Kansas.  Arkansas 

FRANK  ADAM  ELECTRIC  CO. 

St.  Louis 

Colorade,  Idaho.  Montana,  Wyoming 

New  Mexico.  Utah 

HENDRIE-BOLTHOFF   MFG.  AND  SUPPLY  CO. 

Denver 


SEND  FOR  BULLETINS  AND  INFORMATION  ABOUT  METERS  TO 

STANLEY    INSTRUMENT    CO. 

GREAT   BARRINCTON     MASS.,  U.  S.  A. 


Mexico 

VICTtR  M.  BRASHI  &  CO. 

Mexico  City 

Clllfornia,  Oregon.  Wishlnglon 

Nevada,  Arizona 

BROOKS-FOLDS  ELECTRIC  CORP. 

San  Francisco 
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THE    CHURCHER 

ALTERNATING    RECTIFIER 


CHURGHER  ALTERNATING- 
CURRENT  RECTIFIER 

will  not  only  transform  any  cycle  of  alternating  current  into  direct  current, 
but  will,  at  the  same  time,  if  desired,  convert  the  potential  of  the  direct  cur- 
rent i)roduced  to  a  higher  or  lower  voltage. 

SOLD  ON  30  DAYS'  APPROVAL 

Cheaper  to  install  and  operate  than  a  motor  generator.  Very  slight  renewal 
costs.  Quaranteed  net  efficiency  of  SO  per  cent.  Full  particulars  in  Bulletin 
No.  18. 

THE  ELECTRICAL  APPLIANCE  CO. 

CINCINNATI,    OHIO 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AcconntnntA    and    AnQl- 
tor*. 

Audit  Co.  of  lUinots 
AdjoHters.    Cord. 

Incandes.  El.  Lt.  Manlp.  Co. 
Adjaafers.  Inc.  Iiamps. 

Inc.  E!.  Ll.  Manipulator  Co. 
Ancbora   (Tel.  &  Tel.) 

Bennett.  I.  A. 

Matthews  A  Bro.,  W.  N. 
Annnnclntora. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manbaitan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Batteries  and  Jara. 

BissellCo.,Tbe  F. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

"ATihaltan  Elec.  Supply  Co. 

Wmco  Supply  Co. 

Western  Electric  Co. 
Bells,   Baxzers,  Eto. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Belt  Dresslntc* 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 
Beltlnsr. 

Leather  Preserver  Mfg.  Corp. 
BloTT  Plpea. 

Turner  Brass  Works 
BloTTera. 

Sturievant  Co..  B.  F. 
Boiler  Compoanda. 

Dearborn  Drug  A  Chem.  Wks. 
Boilers. 

Allls-Chalmers  Company. 

Babcock  &  Wilcox  Co. 
Rooks.  Electrical. 

Gantwell  Press.  The. 

El«ntTlclan  Publishing  Co. 
Booths,  'I'eleplione. 

Yest>era  Mfg.  Co. 
Brackets. 

Farles  Mfg.  Co. 
Brashes. 

Central  Electric  Co. 

Hobart  Elee.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cable   Hancers. 

BlbsellCo..  B.  V. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables) 
Canopies. 

Farles  Mfg.  Co. 
Carbons,    Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Belalnger.  Hugo. 


Speer  Carbon  Co. 

Weico  Supply  Co. 
Castlnsa. 

Farles  Mfg.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Chandeliers. 

Farles  Mfg.  Co. 
Circuit  Breakera. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  MfK.  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Western  Electric  Company. 

Westlnghouse  El.  A  Mfg.  Co. 
Claaters. 

Benjamin  Eloc.  Mfg.  Co. 

Farles  Mfg.  Co. 
Coal   and    Aahes    Hand- 

llnfi:  Hachlnery. 

Jeffrey  Mfg.  Co. 
Coils  and  Uasncts. 

WMtern  Electric  Co. 
4'olorine;.  I^aiiip. 

Slgniiloid  (liemlcal  Works. 
Commutator  Componnd 

Egan,  J.  J. 

1^*0  ir 


McLaughlin  &  Co.,  Jas. 
McLennan  A  Co.,  K. 

Condensers,    Blectrie. 

Stanley  Elec.  Mfg.  Co. 

Condnit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Osbiirn  FKxlble  Conduit  Co. 
aprague  Electric  Co. 
Standard  Vitrltied  Cond.  Co. 
Wesco  Supply  Co. 

Contractors    fuid    Blec- 
tric   Llerht  Plants. 

Allis-Chalmers  Company, 
Bullock  El.  Mfg.  Co. 
Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Controllers,    Crane. 

Amer.  Elec.  Fuse  Co. 

Cord. 

Ruuzel-Lenz  Elec.  Mfg.  Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berlhold  A  Jennings. 
Central  Electric  Co. 
Electric  Aitpliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 

Cut-Oats  and  STTltcbes. 

BlssellCc.The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Clinton  Stamping  A  Elec,  Co. 
Crouse-Hinds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Dynamos  and  Motors. 

Allis-Chalmers  Company. 
BissellCo.,The  F. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
CrawfordsvlUe  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregorj-  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Stow  Manufacturing  Co. 


SturtevantCo.,  B.  V. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Westlnghouse  El.  A  Mfg.  Co. 
Economizers,    Fuel. 

Green  Fuel  Economizer  Co. 
Electric   Heatlnir  Appl. 

F.kciric  Appliance  Co. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Elect rio    RallTTar*. 

Crocker-Wheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Electrical  and  Mechan- 
ical  Bniclneers. 

Arnold  Elec.  Power  Stat'n  Co. 
Itadt,  F.  B. 
Baktr  A  Co.,  W.  E. 
Bryan,  Wm.  H. 
Ilutterfleld.  J.  F. 
Bylleaby  A  Co..  H.  M. 
Evans.  Almlrnll  A  Co. 
General  Engineering  Co.. The. 
Hallberg.  J.  H. 
Humphrey,  Henry  H. 
Hunt  A  Co..  Robt.  W. 


Jackson,  D.  C.  A  W.  B. 
Kemp,  K.  W. 
Kohler  Brothers. 
McLaughlin,  James 
Newgard  A  Co.,  Henry. 
Nortnern  Electrical  Mfg.  Co. 
Ruebel,  Schwedtman,  Wells. 
Sargent  A  Lundy. 
Schott.  W.  H. 
Squire  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Stanton,  LeRoy  W. 
Wllmerding,  C.  H. 

ISlectrleal  Instruments. 

(Recording  and  Testing.) 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Ina 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Pignolet.  L.  M. 
Stanley  Elec.  Mfg.  Co. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co 
Weston  Electrical  Inst.  Co. 
Whitney  Electl.  Inst.  Co. 

Electro-Platine  Mach*y 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Blevators-Conveyora. 

Jeffrey  Mfg.  Co. 
li^ujflacs,  Ixns  and  Gaso- 
line. 

Allis-Chalmers  Company. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Temple  Pump  Co. 

Woolley  Fdy.  A  Mach.  Wks. 
Gnt^ines,   Steam. 

Allis-Chalmers  Company. 

SturtevantCo.,  B.  P. 
Fans    and    Fan    Motors, 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

SturtevantCo.,B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre, 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co, 
Piles. 

Harnett  Co.,  G.  A  H. 
FittingTH. 

Farles  Mfg.  Co. 
Fixtures,  Gas  and  Ellec. 

Beardslee  Chandelier  Mfg. Co. 
Flashers. 

BlssellCo.,TheP. 

Haller  Machine  Co, 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forees. 

SturtevantCo.,  B.  F. 
Fuses  and  Fuse  Wire. 

Amer.  Elec.  Fuse  Co. 

Blssell  Co..  The  F. 

Central  Electric  Co. 

Oenlral  Tel.  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

Clinton  .stamping  A  Elec.  Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-ManvilieCo..  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Globes,    Reflectors    and 

Shadea. 

Fostorla  Incau.  Lamp  Co. 

Haller  Machine  Co. 

Holopbane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co..  Jos. 

Holmes  Flbre-Graphlte  Co. 
Heatins:    (Exhaust 

Steam). 

Amer.  District  Steam  Co. 


./Vlx>l3.^'be'tlo^l    Ixx<a©3t    of 


Heating    and     Ventilat- 
ing:   Apparatus. 

SturtevantCo.,  B.  F. 
Heating,    Hot   Water. 

Evans,  Almirall  A  Co. 
Holders,    Inc.   Lamps. 

Electric  Appliance  Co. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  &  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Go. 
Inanlatlufir  Machinery. 

New  England  Butt  Co. 
Insulators  and  insulat- 

iufi:  Materials. 

American   Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Go. 

Johns-Manville  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo.,  Eugene. 

Natioual  India  Rubber  Co. 

New  York  lusulated  Wire  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Go. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Go. 

Standard  Vltrifled  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Go. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  EI.  A  Mfg.  Go. 
Junction   Boxea. 

Bossert  Elect.  Const.  Go. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

BissellCo.,  The  P. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hlpwell  Manufacturing  Co 

Manhattan   Elec.  Supply  Go. 
^  Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,  Incaudeacent. 

BissellCo.,  TheF. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Go. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostorla  incand.  Lamp  Co. 

FrankJln  Electric  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elecl  Mfg.  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Lamps,     Incandescent" 

Replacers  &,  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Laiu]>s,  Vapor. 

Cooper,  Hewitt  Elec.  Co. 
Letters,   Metal. 

Haller  Machine  Co. 
Liifhtnine:  Arresters. 

Central  Electric  Co, 

Clinton  Stamping  A  Elec.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wkfl.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

M  innesota  Electric  Co. 

Slanley  Elec.  MI'g.  Co, 

Western  Electric  Co. 
Linemen's  Cllmbera. 

Klein  A  Sons.  Mathlas. 
Maernet  TVirea. 

(See  Wires  and  Gables.) 
Measured    Service. 

Measured  Service  Co. 
Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
MininfT  Apparatua.BleOd 

Allls-Chalmers  Company,    u 

Crocker-Wheeler  Company. 

General  Electric  Co. 


Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Slotors.    (See  Dynamoa  and 

Motors.) 
Nippers  and    Pliers. 

Klein  A  Sons,  Matbla*. 
Nozzles. 

Farles  Mfg.  Co. 
Overalls. 

Carhartt  A  Co.,  Hamilton. 
Paints. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Foree. 
Phosphor    Bronse. 

Phosphor  Bronze  Sm.  Go. Ltd. 
Platinum,      Wire      and 
Sheet. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler.  John  H. 

Fowler-Jacobs  Company, 

Kellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Go. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Cedar  Go. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacific  Coast  Pole  Co. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Polish   (Metal). 

Allen  Co..  Inc..  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Farles  Mfg.  Co. 
Power  TranamlBslon 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rectifiers, 

Electrical  Appliance  Co. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re- W^lndinsr— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Go. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Go. 

Western  Electric  (fo. 

Westlnghouse  El.  &  Mfg.  Co. 
Rods,   Condnit. 

Cope,  T.  J, 
Safes. 

Sears.  Roebuck  A  Ca 
Schools  and   Collesea. 

Electrical  Engineer  Inst. 

Highland  Park  College 
Sevoud-Hund  Maoh*y. 

BissellCo.,  The  F. 

Cent.  Stat.  Improvement  Go. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades,   Lamp. 

Farles  Mfg.  Co. 
Sheet   Brass    &.   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Signs.  Flectrlc. 

Haller  Machine  Co. 

Zero  Marx  Sign  Works. 
Silks,      Insulating:      and 
Braiding. 

Sauquolt  Silk  Mfg.  Co. 
Sockets  &.  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Go. 
Soldering    Sticks,    falts 

and   Paate. 

Allen  Co.,  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Ck). 

Western  Electric  Co. 
Speaking   Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Specialties,  Electrical 

Mfrs.  and  Deslgmsrs. 

Haller  Machine  Go. 
Speed    Indicators. 

Weston  Electrical  Init.  Co. 


storage  Batteries, 

American  Battery  Co. 
Electric  Storage  Batterj  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Blsu- 

BlSBClI  Co.,  The  F. 
Central  Electric  C!o. 
Century  Electric  Co. 
Chicago  EdlBon  Co. 
Electric  Appliance  Co. 
General  Electric  Go. 
Manhattan  Elect'l  Supply  Co 
'  Wesco  Supply  Co. 
Western  Electric  Co. 

S-fritehboards. 

BissellCo.,  TheF. 

Grouse-Hinds  Oo. 

Gen.  Incan.  Arc  Light  Go. 

Telephones,  Telephoa* 
Material  and  STrltoh- 
boards. 

American  El.  Telephone  C^ 
Automatic  Electric  Go. 
Blssell  Co..  The  F. 
Central  Electric  Co. 
Central  Tel.  A  El.  Go. 
Electric  Appliance  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Go. 
Manhattan  Elec.  Supply  Oo. 
Strom  berg-Carlson  Tel.  M.Co 
Wesco  Supply  Co. 
Western  Electric  Go. 

Time  Switches. 

Blssell  Co.,  TheF. 

Tools. 

Klein  A  Sons,  Mathlai. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Co. 
CrawfordsvlUe  Electric  Oo. 
Crocker-Wheeler  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Worki,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Go. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elec.  Mfg.  Go, 
Wagner  Electric  Mfg.  <3o. 
Wesco  Supply  Go. 
Western  Electric  Co. 
Westlngtaoute  EL  A  Mfg.  Co. 

Trucks,  Blectrlo  Car. 

General  Electric  Go. 
Westlnghouse  El.  A  Mff.  (^. 

Turbines*   Steam. 

Allis-Chalmers  Co. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 

Turbine    Water  "Wheels 

Leffel  A  Co.,  Jai. 

Varnishes. 

Dielectric  Mfg.  Co. 
Sterling  Varnish  Co. 

Vulcanised  Flbva. 

Vulcanized  Fibre  Oo. 

liVhlstles,   Electric. 

Electrical  Appliance  Co. 

W^lres  A  Cables— Bfaor- 
net  Wires. 

American  Electrical  Work*. 
Blssell  Co.,  The  P. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescentlns.Wlre  ACble .  Co, 
Electric  Appliance  Go. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch,  A  Sup,  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  Wire  Co. 
Northern  Wire  A  Cable  Co. 
Okonite  Co.,  The. 
PhllUps,  Eugene  P. 
PhllUps  Insulated  Wlrs  Oo 
Roeblin^'B  Sons  Co..  J.  A. 
Runzel-Lenz  Elec.  Mfg   Oo. 
Safety  Ins.  Wire  A  CabU  Oo. 
Simplex  Electrical  Co. 
Standard  Underground  Q.  Oo 
Weeco  Supply  CS>. 
Western  Electric  Gompaoy. 
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Why 

Central  Station 

Managers 

Buy 

Columbia  Lamps 

They 
Get  Most  Light 

for 
Least  Current. 


Highest  Efficiency 

Full  Candle- 

Power 

Uniform  Voltage 

No 

Experiment 

Fifteen  Years 

of  Unbroken 

Success. 


HEY 


INCREASE  PROFITS. 
INCREASE  SALES. 
INCREASE  CUSTOMERS. 


DECREASE  EXPENSES. 
DECREASE  COMPLAINTS. 
DECREASE  EQUIPMENT. 

Send  for  our  catalogue  of  Crystal  Lamps  (meridian  type).  We  are  prepared  to 
fumisfi  a  complete  line  of  Pagoda  Reflectors  and  Holophane  Globes.  Write 
for  prices.    Copy  of  our  "Wallet  Full  of  Wisdom"  mailed  on  request. 

Columbia  Lamps  are  manufactured  under  a  License  to  use  the  Cliemical  Exhaust 
Process  of  exhausting  lamps.  This  process  is  vitally  necessary  in  the  production  of 
the  highest  quality  of  lamp.    Every  pactcage  of  Columbia  Lamps  carries  a  label  reading 

Licensed  Under 


Patent  No.  537,693,  April  16,  '95. 
Patent  Ko.  444,530,  Jan.  13,  '91. 


Patent  No.  726,293,  April  28,  '03. 
Patent  No.  532,760,  Jan.  22,  '95. 


The  Columbia  Incandescent  Lamp  Co 


New  York  Office,  1311  Havemeyer  Bldg. 
San  Francisco,  Paul  Seller  Electric  Works. 


ST.  LOUIS,  MO.,  U.  S.  A. 

Memphis,  Tenn.,  35  Equitable  Bldg.  Philadelphia,  1227  Real  Estate  Trust  Bldg. 

Chicago,  Central  Electric  Co.  Minneapolis,  638  Boston  Block. 

Mexico,  Monterey,  Van  Veorhis,  Hnos. 
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"The  Light 
To  Work  By" 

FOR  USE  ON  ALL 
DIR  BCT-CURRENT 
LIGHTINQ  SYSTEMS 


TKe  Cooper  Hewitt 
Mercury  Vapor  Lamp 

gives  tw!ce  the  efficiency  of  Arc  Lamps,  from  7  to  9 
times  the  efficiency  of  the  Incandescent  lamp,  and  Its 
wide  diffusion  makes  It  especially  adapted  to  use  In 
drafting  ro"ms,  machine  shop,  factories,  offices,  freight 
depots,  etc.        SE.\'D  FOR  BOOKLET. 

"We  were  awarded  by  th«  Louisiana  Purchase  Exposition  a 
Gold  3Iedal  for  Vapor  Lamps  for  Photo-Engravinf;  and  also  tlie 
Grand  Prize  for  Electric  Ligtitin^  Work  in  the  development  of 
the  Mercury  Vapor  Lamp. 

Cooper  Hewitt  Electric  Co. 


220  W.  29th  St. 


New  York  Ciiy 


SOMETHING  DOING  IN  A  STORM 

WITHOUT  A 


BABY 

KNIFE 

SWITCHES 

STAMPING 

AND 
PLATING. 

SOLD  BY 

ALL 
JOBBERS. 


King  of  Protectors 


Better  Buy  a 

"TORNQUIST" 

COMBINATION  LIGHTNING  ARRESTER  GROUND 
SWITCH  FUSE  AND  LEVER  CUT-OUT. 

THE  ONLY  SAFE  PROTECTOR  MADE.  ORDER  SAMPLE  NOW. 

Clinton  Stamping  &  Electrie  Co., 


CLINTON,  lA. 
HART  &  CO.,  Chicago,  General  Agents. 


TO  THE  TRADE 

I\e;.'arding  tlie  action  brought  by  the  American  Circular  Loom  Company 
vm  tlic  pretense  i»f  our  product,  FLEXDUCT.  being  an  alleged  infringementt)f 
the  Herrick  Patent,  No.  456,271,  under  which  they  have  been  operating,  would 
state,  briefly,  that  their  conduit  made  under  this  Herrick  Patent,  is  known  on 
the  market  as  that  form  of  Flexible  drnduit  in  which  the  insides  can  he  readily 
removed,  and  consists  in  construction  of  a  coil  of  fiber  with  a  wrapping  of  tape 
covering  the  openings  in  said  coil,  and  an  outside  woven  covering,  while 
FLEX  DUCT  is  a  woven  product  throughout  and  does  not  resemble  in  con- 
struction the  structure  of  the  Herrick  Patent  in  any  respect. 

We  are  advised  by  our  Attnmeys.who  are  thoroughly  familiar  with  the  art, 
that  we  do  lu't  infringe  and  that  ours  is  a  broad  patent  fully  covering  and  pro- 
tecting our  form  of  construction. 

This  action,  brought  at  this  particular  time,  in  ouropinion  is  simply  for  com- 
mercial effects,  that  it  may  confuse  those  who  are  not  well  informed  of  the  facts. 

The  trade  should  not  be  coerced  to  jiurchase  material  by  any  threats  as  we 
will  protect  and  defend  the  trade  against  any  loss  whatsoever,  under  any  suit 
brought  on  account  of  the  use,  purchase,  or  sale  of  our  product,  FLEXDUCT. 

Vours  very  truly, 

OSBURN  FLEXIBLE  CONDUIT  COMPANY 


Mew  York,  2f  Park  Row 


Chicago,  529-30  Monadnock  Block 


Some  More  Light  on  our 
Drawn  Steel  Junction  Boxes 

^  Take  lime  lo  tigiire  out  tbe  cost  of  cast  iron 

^  boxes  pUi.s  the  loss  from  breakaiie  and  time 
used  in  produfiris  a  round  hole.  Compare  with 
this  tbe  cost  of  drawn  steel  boxes. 

NO   BREAKAGE, 

Clean  round  hole  produced  witli  one  blow  of  a  hammer         WrUe   for  catalog  and  see 


what  you  can  -av'e. 


BOSSERT  ELECTRIC  CONSTRUCTION  CO. 


UTICA,  N.  Y. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlnious  baking  at  180°  F. 
will  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     -     •      Pittsburg,  Pa. 


BOOKS. 


BUY  YOUR  BOOKS  PROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

610  Uarauette  BIdg..  CHICAGO 


I  ADJUST    YOUR    LIGHT 


by  means 


of  our         ^ 

Wall,  Desk,  Floor  or 
Ceiling  Adjustable  Fixtures 

TO  ANY  DESIRED  POSITION  INSTANTLY. 

Many  shapes  and  styles — plain  and  ornamental — for  shop, 
factory,  store,  office,  residence — in  fact,  wherever  the  incan- 
descent lamp  is  used. 

Catalog  mailed  upon  request. 

F'A.RIES      IVI 

I  DECATUR,    ILL 

j^TmnrnnTmnnrmmTTnTnnnTTnmTTTnmTTiTTTTnTmmTTTnTTTTTmnnTTnTmiinnm 


EDISON    PRIMARY  BATTERIES 


FORMERLY  EDISON-LALANDB 


Tliese  batteries  are  free  from  objection  on  the  score  of  either  polarization  or  local 
action,  and  can  be  conveniently  applied  to  sewing  machine  motors,  fan  motors, 
electric  cauteries,  gas  engine  igniters,  small  electric  lamps,  and  other  purposes  calling 
for  moderate  supplies  of  electrical  power,  in  addition  to  the  needs  of  telegraphy,  tele- 
phony and  railroad  semaphore  signals. and  crossing  bells.      Send  for  catalogue    No.    7. 


O-VhomoftCX 


Cdx/* 


EDISON  MFC.  CO. 

Factory,  ORANGE,  N.  J. 


NEW  YORK:    83  Chambers  Street 
CHICAGO:    304  Wabash  Avenue 
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It  Will  Interest  You 
to   Know   What    the 


Mestern   Electric  Company  h 


ave    to   Say   Regarding 


HIGHEST  GRADE  NUERNBERG 

CARBONS 


'TRADE:     MARK* 


in  their  circular,  dated  November  23, 1903,  which  in  part  reads  as  follows: 

"  The  Western  Electric  Company  have  made  an  exhaustive  test  of  carbons  of  all  kinds  and  have 
found  that  the  '  ELECTRA '  Carbons  cannot  be  equaled  in  quality  or  efficiency,  produce  practically  no  dust  and  give  an 
excellent  and  steady  light.  They  produce  the  highest  standard  of  candlepower  in  proportion  to  the  current  consumed, 
and  are  the  most  economical  carbons  manufactured." 

HUCO  REISINCER,  Sole  Importer,         1  I  Broadway,  NEW  YORK  CITY. 


YOST  SPECIAITIES. 

Sockets,  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjusters. 

Catalogue  for 
the  asking. 

THE  YOST  ELECTRIC  MFG.  GO. 

TOLEDO,  OHIO. 


DIRECT    CURRENT 


GENERATORS 


FOR    LIQHT    AND    POWER 

Our  generators  have  a  high 
efficiency  and  great  endurance 
under  the  most  exacting  con- 
ditions of  service.  Sizes  up 
tu  1,000  K.  W. 
Write  for  bulletin  No.  105 14. 

SPRAQUE 

ELECTRIC      COnPANY 

General  Offices : 
527  West  34th  Street,   New  York 
Chicago    Office :     Fisher    Building 


KE8TER 

SELF  FLUXINQ  SOLDER 

A  Tube  ot  Solder  Pilled  with  Flui. 
Requires  no  Acid. 

SAVES-IABOR-TIHE-MONEY. 


U2J 


ACTUAL     Size 
PATE NT KB. 

Send  for  Free  Samples. 

L.  F.  Mahler  Co.,  R.  1008  Chemical  BIdg.. 

St.  Louis,  Mo.,  Oen.  Western  Agent. 

KESTER    ELECTRIC    M'F'G    CO., 

4S  N.  UNION   STREET,        CHICAGO,   ILL 


FIELDIRHEOSTATS 


Field  Rheoslat  with  400  Steps. 

MOISTURE  PROOF 

Write  for  Further  INFORMATION 

Ger\eral  Office:    SCHENECTADY.  N.  Y. 

Chicago  Office:  Mona-dnock  Block  Sa-les  Offices  in  all  Large  Cities 
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Never  was  lamp  like  the  Zenith 

More  thaLn  an  incaLndescent 

Less  than  &.t\.  aLrc 

And  more  a-daLptaLble  than  either 

The  I'ackard  Zenith  lamp  can  be  used  where  it  is  not  practi- 
cable to  use  an  arc  lamp,  and  when  used  in  place  of  a  cluster  of 
incandescents  it  gives  better  light  at  less  cost. 

Made  in  25  and    55    C.    P.   and    for   all    standard    voltages. 

Do  you  want  prices  ? 

Electric  Appliance  Coinpany 

CHICAGO  and  SAN  FRANCISCO 


BEARDSLEE  CHANDELIER  MFC  CO. '^i 

GAS  &  ELECTRIC    FIXTURES  "«th.  TRADE. 


WANTED 


You  Who  are  Troublmd  wHh  Sparking  and  Cutting  of  Oommutalorm  to  I/sa 


lin%it?TlT7i'^^IWii 


so  dm.  pep  Stick.    $S,00  per  Dozen. 

For  Sale  by  all  Supply  Houses,  or 


The  only  article  that  will  PREVENT  SPARKING. 
"Will  keep  the  commutator  in  good  condition  and 
PREVENT  CUTTING. 

Absotutmly  yrlU  Mot  Cum 
The  Brumheo  ... 

It  will  put  that  high  gloes  on  the  commutator  you 
have  so  long  sought  after. 

K.  McLennan  &  oo.. 

Sole  Manufacturers, 


FREE,  SamolO  Stick,      Room4UIllterOceanBIdg.,130  Dearborn  St.,    CHICAGO,  ILL- 


MICA 
BOND 


Notice  how  our  competitors  try  gradually  to 

ruisfl  Cut  Mica  prices — same  thing  would  ocoar 

manutwctured  mica   If   wb    were    not    the 

leaders 


CHICAGO  MICA   CO 

"PERFECTORS"  VALPARAISO,  IND. 


Flat  Bed  and  Small  Rotary 
Press  Controllers 


One  of  the  six  "Carpenter"  types. 

The  "Carpenter"  system  gives  sucli  a  wide  range  of  speed  and 
sucli  perfect  control  that  a  press  can  be  moved  an  eighth  of  an 
inch  at  a  time,  and  from  that  to  top  speed,  with  every  desirable 
intermediate  speed. 

Six  types,  alike  in  principle,  different  in  detail.  Bulletins  81 
to  86  explain.  We'll  send  them  if  you  let  us  know  that  you  want 
them. 

The  Cutler-Hammer  Mfg.  Co., 

Electric  Controller   Manufacturers 
and  Electrical  Engineers. 

MILWAUKEE,  WIS. 


New  York, 


Boston, 


Chicago, 


Pittsburg. 


Electric  Lighting  Outfits 

READY  FOR  USE 

\'ery  popular  for  electric  light- 
ing decorations  and  especial- 
ly adapted  to  the  lighting  of 
Christmas  trees. 


Sate,  Simple  anil  Convenient 


*  llgbts    1 

Maaelnfour  !   16      "        I    SS.OOand 
Bizes  1  24      "        I     upwards 

I   32      "        J 


EDISON  DECORATIVE  &  MINATURE 
LAMP  DEPARTMENT 

GENENAL  ELECTRIC  COMPANY, 

Harrison,  N.  J. 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locailng  Faults, 
Grounds,  etc. 

BELIABLE.       ACCURATE, 
Send  for  Circular. 

L.  M.  PICNOLET, 

Jft-80  Cortlandt  St.  N£;W  YORK.  N.  Y. 


M.KLCir^  &  3DH. 

Send  2c  stamp  (or  oew  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Eleetrloal  Workorm 
and  Line  Bulldara. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago.  III. 


:5 


SINCLE     AND    POLYPHASE 

TRANSFORMERS' 

KUHLMAN  ELECTRIC  CO.,         -        -         Elkhart,  Ind. 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAQO 


INSULATION  That  Is 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


"  SAFETY  "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
M/l.      B.     ALJS-rilM     &    OO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  EVSULATED  WIRE  &  CABL.E  CO., 

WORKS:  layonne,  N.J.  114-116  LIBERTY  STREET,  H.  X. 


UNION   SWITCH 
OUTLET  BOX 


EgiFinished 
House 
Work 


Approved  by  Underwriters'  National  Electric  Association. 

CHICAGO  FUSE  WIRE  &  MFG. CO. 

CHICAGO  BUFFALO  NEW  YORK 
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rnANK  N.  PHILLIPa.  PncsiDENT. 
O.  H.  WAQENSEIL,   Treasuhcn. 


CUGCNC  F.  PHILLIPS. 

Genchal  Manaqcr. 


r.  ROWLAND  PHILLIPB.  VlCE-PniS. 
e.  R.  nCWINGTON,  Jn..  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

•  '      ■     '  PKOTIBEWCE.  B.  I, 

BAREAND  INSULATED  ELECTRICWIRE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 
New  roRK  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicaqo  Store,  F.  E.  Donohoe.  82  Lake  St, 

Montreal  Branch.  Eugene  F.  Phillips'  Electrical  WorkB, 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSOALE,  R.I. 


WHAT  DID 


J.J.CGAN'S       '^W^ 
~ACME  "  COMMUTATOH  ^M 
COMPOUND.  ^H    j 


THE  WOGGLE  BUG  SAY? 

YOU  CAN'T  DO  LESS 


than  give  a  Rood 
thinga  trial.  FREE 
SAMPLE  J.  J.  Euan's  Acme  Commuiator  Com- 
pound, the  only  article  that  will  absolutely  prevent 
Bparkinsr,  cutting  or  unnecessary  wear  of  the  com- 
mutator. Commutator  always  bright. 
ALL  SUPPLY  HOUSES  OR  $5.00  PER  DOZEN 

J.   J.   ECAN,  317   Austin   Ave.,   CHICAGO 


Agenta  Wanted. 
50  CENTS  PER  STICK 


THE  UNITED  STATES  GOVERNMENT 


■USED- 


Stombaugii  Guy  Anchors 

EXCLUSIVELY  FOR 

Anchoring  their  Wireless  Telegraph  Masts  in  Porto 
Rico,  Cuba,  Panama  and  Key  West. 

8  and    10  inch  anchors  were  used. 


8,  lOand  12  Inch  style. 

W.  N.  MATTHEWS  &BRO.,  Manufacturers 

603  Carleton  Building,  St.  Louis 


EXPERT  IN 


U.  S.  &  FOREIGN 


ELECTRICITY 
IMECHANICS 
PATENT  CAUSES 

FOREE  BAIN,  16E2-3  Monadnock  BIk.,  CHICAGO 


*  "  C  T  i  R  "  INCANDESCENT  ^ 

*  O  I  Alt       LAMPS  J 

*  : 

t 

*  . 

t 
t 

t 

* 

I 

* 

*  LONG  LIFE  ^ 

*  GUARANTEED  CANDLEPDWER,  J 

*  HIGHEST  EFFICIENCY.  J 

*  ■  * 

^     HADB     BT    THE    MOST    SKILLED    WORK3IEN.      3f 

I  STANDARD  ELECTRICAL  MFG.  I 
t  COMPANY,     :    Niles,  Ohio,  t 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexib[e  Shaft 

MULTI-SPEfD  MOTOR 

Practically  dust  and  water  proof.    For  Portable 

Drillinff.  Tapping,  Reaming.   Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prlcea. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  &,  Co., 
85  Queen  Victoria  Street,  London,  England 


\A/.    D.    PAIIMT. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL, 
A  quick  drying,  moisture-proofing,  black  paint.  An  elastic  anti-rust  coat^ 
Ing.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  for  "Data  on  InBulatlng  Materialf." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

14  Years' Use  on  Street  By,,  Lighf  and  Powsr  Cbmmutatois 

Has  Proven  its  Worth.    WE  GUARANTEE  RESULTS. 

Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES, 

JAS.  Mclaughlin  &  co.,  ii>ir.ikif 

586  Fuiton  Street,  -  -  Chicago,  III. 


^DWARDS  AK;,Co 


ELECTRO- 
MECHANICAL 
GONG. 


# 


Is  entirely  encased  In  iron  and  fs 
weatherproof.  Ihe  mechanism  is 
very  powerful  and  gives  375  blows 
to  each  winding.  Continuous  rirg- 
Ing  or  single  stroke. 

WESTERN  ELECTRIC  CO. 


Selling  Agents. 


^EwyowK  H-v 


Crimshaw  Raven  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapesand  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


OAIN  OFFICE : 
114.  116  &  118  Liberty  St.,  New  York. 


BRANCHES: 


CHICAQO: 

192  Desplalnes  5t. 


BOSTON : 
''  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherprool  Wire. 

Slot  -  Bnrning  leatherprool 

and  Ideal  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  it.  t 


WESTERN    ELECTRICIAN 


November  12,  1904 


T^^AKTED,  FOB  SAIiE    and 

similar  VI  ANT  COIjimSJ  advertise- 
mejits  '^o  -words  or  less),  S^-Sa  on 
inss>  :ion/  additional  icords  jc  each, 
POSITION  Trt^AXTED  advertise- 
ments \jo  words  or  less),  S^.oo  an  in* 
sertionj  additional  zuords  sc  each. 


POSITION   WANTED. 

Flrst-fla<-  man  for  street  railway  rt't'^'r  biiop. 
Electrician,  macbincsi,  enKineef.  michaoicul 
draftsman,  sober,  Industrious,  trustworthy. 
Married.  Lost  job  on  account  of  sickness.  Best 
references;  salary  reasonable.  Address  IIOX 
413.  care  Western  Ktectrlclan,  510  Maniuelte 
Bide-  Chicago.  IlL 


WANTED. 

A  young  man  familiar  with  both  theory  and- 
practice  In  the  mtiDiifaciure  of  motors  and  dy- 
namos. Prefer  graduate  from  some  lecbnlcal 
school.  State  experience  and  salarv'  expected. 
Address  BOX  416.  care  Wcst^^rn  Electrician, 
510  Maniuette  Bidg.,  I'hlcago.  III. 

WANTED. 

Good  electrician  who  understands  polyphase 
electric  apparatus  and  water  wheel.  Shifts  are 
12  houii  long  and  work  evcrv  dav  In  the  year. 
Wages  Seo.OOa  month.  Address  BOX4ir.care 
Western  Electrician,  510  Marijuclte  Building, 
Chicago. 


WANTED. 


.\  lirst-class  tciei'hone  electrician  having  had 
experience  from  bottom  up:  able  to  handle  all 
troubles  on  (.'xchange.  both  inside  and  outside; 
well  up  on  loll  line  troubles.  Write  giving  ref- 
erence, etc. 
THE  SOLOMON  VALLEY  TELEPUONE  CO. 
Beloit,  Kansas. 


AGENCY   WANTED. 

A  firm  of  Engineers  with  good  trade  connec- 
tions is  open  to  represent  Manufacturers  of 
Electrical  and  Mechanical  commodities  in  Chi- 
cago and  vicinity.  Address  BO\  411,  care  of 
Western  Electrician,  510  Marquette  Building, 
Chicago,  111. 


FOR  SALE 

1  Stanley  generator,  two-phase.  16.000  alter- 
nations. 1,000-2,000  volts.  40  K.  W..  133:i 
R.  P.  M.  and  exciter. 

1  Stanley  generator,  two-phase.  16.000  alterna- 
ttoiis,  1,000-2.000  volts,  GO  K.  \V.,  l.OUO 
R.  P.  M.  with  exciter. 

Complete  marble  switchboard  with  new  in- 
struments foriibove. 

1  Westinghouse    generator.  75  K,  W.,  single- 

phate,  1.100  volts,  7,200  alternations,  ex- 
citer, switchboard,  new  Instruments  com- 
plete, 7.50  R.  P.  M. 

2  New  bells. 

1  Russell  13x20  4-valve  engine,  200  R.  P.  M, 

1  ball  9Hxl0  engine.  350  R.  P.  M. 

2  Boilers,  1 6x54  inch.  42  4-lnch  lubes,  allowed 

110   lbs.    pressure,  complete  with  50-foot 
stack. 
1  Hoppes  healer.    All  steam  pipe,  valves,  etc. 

AU  in  good  condition.  Can  be  seen  running 
until  December  15th.  We  are  abandoning  this 
plant  on  account  of  removal,  and  will  sell  all  or 
in  part.    For  further  information,  address 

TIBBE  ELECTRIC  CO.,    Washington,  Mo.,  or 

RUEBEL-SCHWEOTMANN  WELLS,  St. Louis. 


FOR  SALE 

i-itw  K,  W.  General  Electric  Aiternalur.  Tlirge  PI 
Westinghouse  "  Single 

Warren  "  '• 

Westinghouse  '* 

Wood 

Stanley  "  " 

General  Electric  " 
General  Electric  *' 
Westinghouse  " 

General  Electric  " 
Westinghouse  " 

•  75      "       Westinghouse  " 

-  75      ■■      Westinghouse  " 

Direct  connected  to  Gates'  Engine, 
Send  (or  our  Monthly  Bargain  Sheet  with 
iletc  list  and  net  prices. 


I  -240 


1-150 
1-150 
i-iao 


-  90 
■  75 


Three 
Single 


Two 

Single 

Two 


GREGORY  ELECTRIC  CO. 

54-62  S.  Clinton  St.,  Chicagfo,  III. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  610  Marauene  Bfdg.,  CHICAGO. 


U.S. METAL   POLISH 


POLISHES  ALL  METALS.   Bp 


GEO.W.  MOfFMAN 


One42-1n.  x  15  ft.  9-in..  250  H.  P.  Wortbington  Water  Tube. 
One  RO-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  Jobn  Mobr  Ketiirn  Tubular  boiler. 
One  y4-in.  x  16  ft.,  Deviue  Tubular  Boiler. 

ENOIIMES. 

One  600  H,  P..  21  x  36  s  30.  Williams  Tandem  Horizontal  Compound,  140  R.  P.  M. 
Two 600  H.  P.,20x  30x24.  Porter-Allen  Tandem  Comiiound,  200  R.  P.  M. 
One  250  II.  P..  12  X  24  X  18  Williams  Tandem  CompouDd.  200  K.  P.  N. 
Two  100  H.  P.,  13  X  12.  Dick  A  Cburch,  High  Speed  Aulomatlc. 
PARTIAL    LIST   ONLY. 
Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


FACTORIES  WANTED 

ALONG  THE 

BURLINGTON   ROUTE 

to  supply  the  demand 
for    Electrical    Goods. 


Burlington 
Route 


\A/.  H.    IVIiB^IMS 

INDUSTRIAL  COMMISSIONER, 
209  ADAMS  STREET, 


CHICAGO. 


HORNBERGER-IRWIN 

^Transformers 

(LARGE  AND  SMALL) 

J^K.W.toSOOK.  W. 

This  transformer  represents  the  latest  improve- 
ments in  transformer  construction;  made  in 
three  tyjies;  mniti-coil  construction;  ventilated 
cores;  built  for  all  commercial  voltages  and  fre- 
quencies; Iiijjher  efficiencies  togetlier  T^'itli 
loiver  temperatures  than  liave  hereto- 
fore been  attained  are  gnaranteed. 

Catalogue  jusi  i-ssued  explains  details. 

Manufactured  by 

Crawfordsville  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,        U.S.A. 


HENRY  NEWGARD  &  CO. 

ELECTRICAL  CONSTRUCTION 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Bo.xes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings, School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  IlHnoi5. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET.  CHICAGO. 


Engineering  »" 

Complete  and  short  couraeB.  Thoroughly  equipped 
engineering  Bhopa.  Shop  w^ork  from  the  bo- 
f;Lnnlng.  Short  courses  In  Steam  and  Electrical 
EnglnebrtDg.  Expeaaea  low.  Accommodations  the 
beau  School  all  year.  Students  may  enter  any  Itme. 
Correapondence  steam  and  electrical  courses.  Send 
for  catalogue.  Mention  cuuree  tn  which  Interested. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


ELECTRICAL 

AND  OTHER 

INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rales, 
6001I  labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  information  and  descriptive  pam- 
phlet address 

J.  C.  CLAIR, 

Industrial  CommlaaiuBer 

I.Park  Row,  Ch  Icago,  111 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Manliattaii  Electrical  Snpiily  Co. 


NEW  YORK: 
32  Cortlandt  St. 


CHICAGO: 
188  Flftb  Ave. 


''MANROSS'\ 
MAIR  SPRINGS 


Western  Electrician 

Want  Ads 


irine     ^9o8ul-fc8. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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National  Electric  Company 


TRADE  MARK 


Milwaukee 


v 
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DEARBORN    WATER    TREATMENT 


Stops  that  expense  and  worry  over  scale  in  boilers. 
We  correct  waters   of  all    classes    for  boiler   purposes. 


Send  gallon  sampl 


Chicago  Laboratory  for  Analysis. 
Write  for  Booklet  "R." 


l^KNIrl 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


■coG^kW,     ^rssicien*  Telephone:  Harrison  3930  and  3631. 


Dixon's 

Ptxre  Flake 

GrapHite 


Jts  a  Cylinder  Lubricant 

Makes  cylinders,  valves  and  rods  ^vonderfuUy  smooth 

and  bright.    Reduces  friction,  saving  oil  and  packing. 

Booklet  J25C  and  sample  upon  request. 


JOSEPH   DIXOX   CRUCim.E  I O,    JEKSEV   CITV,  N-  J. 


REGTRADE MARKS  Jhe Rhosphor Bronze SmeltingCo.umited, 

2200  WASHINGTON  AVE.,PHILADELPH1A. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,W1RE,RODS,SHEETS,ETC. 

"A,,//u>3m,.>r:-  —DELTA   METAL 

y^^  CASTINGS,  STAMPINGS  and  FORCINGS 

"^  ORIGINAL  AND  SouE  Makers  IN  THE  U.S. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


fFIBRE-GRRPHIJEr 

COMMUTATOR  M 

BRUSH       11 


?.^V7-\.\l?.B.\tia\H(i 


I  There's  No  Friction 

with  the  Flbre-Grapblts  Commatator  Braih. 
Being  90  pcrccDt.  p'jre  graphite.  It  Insures  low 
reiiitance^Do  iparkiDg  aader  a  varying  loadfaoil 
longer  wear.  TLere  1b  no  greasing  required. 
The  Fibre-Graphite  h  therefore  the  most  ecoo 
Domic  bnish  oa  the  market.     Seod  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5IS5  Wakefield  St.,Germantawn.  PHILADELPHIA. 


"Practical  and  to  the  Point" 

IS  ALL  THAT  NEED  BE  SAID  OF 

THETELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb. 

160    Pages,    133    lUastratioas, 

Cloth,    Price    $1.00. 

Tb«  book  for  those  Interested  In  telephony, 

ELECTRICIAN   PUBLISHINC   CO., 

510  Marquette  BIdg., 
CHICAGO. 


THETELEPHONE  HAND-BOOK 

Br 
HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

rUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Uullding,  Chicago. 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

IT  TELLS  JUST  WHAT  SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  the  men  who  handle 
ttie  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRICIANPUB.COm 


BIO   Marquette  BIdg., 


CHICAGO 


JEFFREY  I^CHAINS 


FOR  CATALOGUE, 


THEJEFFREY  MFG.  CO 
COLUMBUS,  OHIO. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  0\SOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

II  TvlU  produce  as  good  a  com- 
merciall  ght  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  W 

MARINETTE 
GAS  ENGINE  CO., 

CHicAOo  neiaHTs,  ill. 


■i&Z- 


AGENCIES: 
Keystone  Engineering  Co.,  Farmer's  Bank  BIdg.,  Pittsburg,  Pa. 

Strong,  Carlisle  &  Hammond  Co.,  61-67  Pranlitort  St.,  Cleveland,  Olilo 
Mackay  Engineering  Co.,  149  Broadway,  N.  Y. 

C.  H.  Seidenglanz.,  52  When  BIdg.,  Indianapolis,  Ind. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO..  •  olQ  Marquette  BIdg..  Chicago. 


6 


^^  When  gasoline  is  used  for  fuel 

it  can  be  pumped  up  only  a 
fast  as  it  is  used.  Perfect  mechanical 
appliances  make  for  absolute  safety  and 
economy. 


Gas  and 

Gasoline 
Engines 


STATIONARY  ENGINES 
PORTABLE  ENGINES   . 


2  \o  100  H.  P. 
8  to     IS  H.  P. 


We  hare  a  new  catalcg,  fully  describing  and  illustrating  our  line,  which  will 
be  sent  on  rpquest. 

OLDS  GASOLINE  ENGINE  WORKS. 

252  R-iver   Street.,  t  L&nslng,  Mich, 

2  No.  88^ 


SAMSON  TURBINE 

Aside  from  TURBINE  WATER  WHEELS  we 
build  a  complete  line  of  TRANSMISSION 
MACHINERY  in  the  way  of  GEARS,  SHAFTS, 
BRIDGETREES,  BEARING  BOXES.  PUL- 
LEYS, ETC. 

Write  Dept.  D  for  Catalog 


THE     JAMES    LEFFEL    & 

Springfield,  Ohio,  U.  S.  A. 


CO 
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ARNOLD  ELECTRIC 
POWER  STATION  Co. 

Eneineers,  Constructors  for  Complete 

Electric  Plajits.     Results  Guaranteed. 
;  1539,  MAKi^TETTE  BLDG.,    CHiCAI.lO. 
^  YUKK  OFflCL;  711  THANSIT   BLUU 


I  W.  K  BA£XB.  H.  B.  BISHOP. 

BAKER,  W.  E.  &  CO. 

ENGINEERS, 

ELECTRIC  RAILWAYS. 

I  27  WUllam  St,  NEW  TOEK. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEEBS 

Design,  Oonstruct  and  Operate  Elallwar,  Light,  I 

Power  aud  Hydraulic  Flanta. 

BxamiuAtionB  and  Reports. 

New  York  Life  Building,      -     CHIOAQO,  ILL-  ] 


J.  H.  HALLBERG 

Consulting  Engineer 

Electilc  Light,  Power nnd  Railway  Flanta 
Snggt'stloiia  to  secure  Economy,  Specillcation: 

E.xamliiutlons  aad  Reports 

45  Broadway,  NEW  YuRK   I 

Luiiy  UisUiuce  Telephone  4578  Broad 


I  Robert  W.  Hunt  &  Co. , 

ENGINEERS 

j  1121  The  Rookery,  66  Broadway, 

Chicago.  New  York. 

Monongahela  Bank  Eldg.,  Pittsburg. 

Horfollt  House,  Cannon  St.,  London. 


KEMP,  R.  W. 

I  Consulting  and  Contracting  Telephone 

Engineer. 

Plans  and  dpeelBcatlon  for  complete  plants. 

Old  plants  overhauled  and  placed  on  paylnt; 

basis.      Territory,    Kansas,    Oklahoma    and 

Inaian  Territory. 

Welllngton,       -        -        -        Kansas. 


RUEBEL  •  SCHWEDTiMANN- 
WELLS, 

CONSULTING.  MECHANICAL  ahd 
ELECTRICAL  ENGINEERS, 

Suite   801   Chemical  Building, 
ST.  LOUIS,  U.  8.  A. 


I  Long  DlBtaJ^ce  Phone  Central  2ti8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTEACTOB, 
8PB0UI.TIES— Central  Station  Heating Planta, 
I  Water   WorkB  Steam  Plants,  EaectriO  Light, 
I  Qaa  and  Street  Railway  Plants. 
r*S2o-2i  Makquettb  BtnuJiNG,   CHICAGO. 


SQUIRE  ELECTRIC  CO. 

Engineers  and  Contractors 

113  E.  Eighth  St.,  KANSAS  CITY,  MO. 

Consulting,  Designing  and  Supervising 

Engineers. 

Plans  and  Specifications  Furnished. 


ENGINEERS 

Represented  In  this  "Directory"  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers, 
Lighting  Power  Railways, 
I8o4-28o6-x8o8-i8io.l8x3  Fisher  Building. 

cmcAGo. 


BRYAN,  WILLIAM  H. 

M.  Am.  See.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


A  WEEKLY 
REPRESENTATION  | 

in  this    "Directory"  enables    engi- 
neers to  keep   before  all  possible  I 


STANTON,   LE  ROY  W. 

Consulting  Telephone  Engineer 

Plans,  Specifications  aad  Supervision  of 

Installation  of  Complete  Telephone  Plants 

Special  Reports  on  Telephone 

Properties  and  Apparatus 

411  Electrical  Bldg.,     Cleveland,  Ohio 


DUGALD  C.  JACKSON,  C.  C. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AHEniCAN  INSTITUTE  •¥  ELECTRICAL  ENGINEERS 

AMEHICAN  SStlETY    OF    MECHANICAL    ENGINEERS 

AMERICAN  SOCIETY  OF  CIVIL   ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIANr 

Immediate  Returns. 


ELECTRICAL  BOOKS 

Make  your  book  purchases  from  the  only  large  stock  of  electrical  books  carried  in  the 

West.     Prompt  shipments  guaranteed.     If  you  do  not  find  what  you  want  in  the 

following  list,  write  for  complete  and  up=to-date  book  catalogue. 


Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  Book,  cloth  binding. . .   1.00 

Badt's  Incandescent  Wiring  Hand  Book,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth  binding...   1.00 

Dobb's  The  Inspector  and  Trouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins'   Catechism  of  Electricity,   leather  binding 2.00 

Practical  Electricity,  leather  binding 2.00 

Thompson's  Polyphase  Electric  Currents,  cloth  binding. . .  3.50 

Varley's  Electro-Magnet,  cloth  binding  1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

Haskins'  Electricity  Made  Simple,  cloth  binding 1.00 

Haskins'  Transformer,   cloth  binding 1.25 

Houston's  2-Tolume  Electrical  Dictionary,  half  leather,  very 

cheap,  half  price  6.00 

Watson's  Electrician's  Handy  Book,   cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,  cloth  binding. . .  1.50 
Trevert's  How  to  Build  Dynamo   Electric     Machinery,  cloth 

binding    2.50 

Trevert's  Experimental  Electricity,  cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Treverf  s  Electric  Eailway  Engineering,  cloth  binding 2.00 

Allsop's  Bell  Construction,  cloth  binding 1.25 


Price. 

Trevert's  Electrical  Measurements  for  Amateurs,  cloth  bind- 
ing    $1.00 

Allsop's  Telephones,   Their  Construction  and  Fitting,   cloth 

binding    1.25 

Allsop's  Bell  Fitting,  cloth  binding 1.25 

Allsop's  Induction  Coils,  cloth  binding 1.25 

Bell's   Electric  Power  Transmission,   cloth   binding 3.00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding 2.50 

Cushing's  Standard  Wiring  for  Electric  Light  and  Power, 

leather  binding   1.00 

Hanchett's  Modem  Electric  Eailway  Motors,  cloth  binding.  2.00 
Houston  &  Kennelly's  Electric  Transmission  of  Intelligence, 

cloth    binding    1.00 

Houston  &  Kennelly's  Electrical  Measurements,  cloth  bind- 
ing       1.00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding l.OO 

Houston  &  Kennelly's  Electric  Are  Lighting,  cloth  binding.  1.00 

Houston  &  Kennelly's  Electric  Motor,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Street  Railways,  cloth  bind- 
ing       1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding.  1.50 

MerlU's  Electric  Light  Specifications,  cloth  binding 1.50 

Wiener's  Dynamo  Electric  Machines,  cloth  binding 3.00 


ANY  OF  THE  ABOVE  BIOKS  SENT  PREPAID  ON  RECEIPT  OF  PRICE. 

ELECTRICIAN    PUBLISHING    CO 

SUITE  510  MARQUETTE  BUILDING,  CHICAGO. 
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STROMBERG-GARLSON 

GENERA  TOR-CALL 

VISUAL  SIGNAL  SWITCHBOARDS 

arc  inexpensive  to  maintain  and  nearly 
as  rapid  as  a  lamp  signal  switchboard. 


SIGNALS 
SELF- 
CONTAINED 


NO 
WORKING 

PARTS 
EXPOSED 


This  illustrates  our  No.  A-1249  cabinet  equipped 
with  icxD  line  signals  and  10  clearing-out  signals. 
Our  standard  cabinets  have  a  capacity  for  50,  60, 
70,  100,  140,  iSo  and  200  line  signals  of  the  above 
type. 

Bulietlnm  No,  6  and  T-E  describe  ihoae  boards 
very  thoroughly.    Mailed  free  upon  reQuesf, 

STROMBERG-CARLSON  TELEPHONE  MFG.  CO. 


GENERAL  OFFICES, 

ROCHESTER,  N.  Y. 


WESTERN  SALES  OFFICE, 

CHICAGO,   ILL. 


Kellogg  Telephone  Apparatus 


A  glance  at  the  Kellogg  desk  set  will  prejudice  you 
in  its  favor,  but  its  working,  wearing  and  lasting 
qualities  are  what  have  made  its  name. 

It  helped  to  win  the  Grand  Prize  at  the  St  Louis 
Exposition — the  highest  award.  Write  us  for  cata- 
logues telling  you  all  about  it. 


Kellogg  Switchboard  and  Supply  Company 


Green  and  Congress  Streets,  CHICAGO 


LOS  ANQELES 
Seymour  Building 


CLEVELAND 
Electric  Building 


PHILADELPHIA 
Keystone  Telephone  Bulldlne 


A  PRACTICAL  BOOK 

FOR  PRACTICAL  MEN 

"UOBERN  WIRINe  DIAGRAMS  AND  DESCRIPTIONS 
FOR  ELECTRICAL  WORKERS." 

By  Henry  C.  Horstmann  and  Victor  H.  Tousley.  160 
pages,  over  200  illusirations.  Full  Jeatber  binding, 
red  edges.    Pocket  size  4x6.     Price,  net,  51  50. 

A  work  that  not  only  tells  you  how  to  do  it,  but  shows  you. 

THIS  BOOK  tells  how  to  wire  for  call  and  alarm  bells.  For  borglar 
and  flie  alarm.  How  to  run  belle  from  dynamo  current;.  How  Co 
iriBtallaod  manage  batteries.  How  to  test  batteries.  How  to  test  cir- 
cuits. How  to  wire  for  enunclat-ors;  for  telegraph  and  gas  lighting. 
It  tells  how  to  locate  ■■  trouble"  and  •■  ring  ojf  i  lrcuj[«.  It tellB about 
DJtlersand  tran^fo^me^8  It  contains  '30  diagrams  of  elect lic  lighting 
circuits  alone.  It  exolaine  dynamos  and  motors;  alternating  and  di- 
rect current.  It  gives  lOdiagrama  of  ground  deiect^irs  alone.  It  gives 
"Compensator"  end  Storage  Battery  InslallatiOD.  It  gives  dimple  and 
explicit  exDianations  of  the  "Wheatstone  Bridge  "  and  itM  usee  as  well 
aij  volt  meter  and  other  te:^ting.  It  gives  a  new  and  simple  wirl&g  table, 
covenotf  all  -voltages  and  all  losses  or  distances,  etc.,  etc. 
SENT  PREPAID  ON  RECEIPT  OF  PRICE 


ELECTRICIAN   PUBLISHING   CO. 

510    Marquette  Building,  Chicago 


INTERNATIONAl 

Mechanical  Self=Restoring 
Drop  Switchboard. 

A  PERFECT  APPARATUS. 

Made  In  any  dtslred  capacity. 

Sample  parts  and  quotations  on  reque§t. 

INTERNATIONAL 
TELEPHONE  MANCFACTDRINfi  CO. 

CHICAGO,  U.  S.  A. 
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Our 


AUTOMATIC  TELEPHONE  SYSTEM 

Wins 

THE  GRAND  PRIZE 
At  the  WORLD'S  FAIR,  St.  Louis 

In  Open  Competition  witii  tlie  World 

We  are  the  onl_y  INDEPENDENT  Telephone  Manufacturers  to  receive  this,  the  highest 
honor  the  officials  could  confer. 

The  same  superiority  of  equipment  which  won  this  award  for  us  has  caused  the  adoption  of 
our  apparatus  by  Independent  companies  in  the  following  cities: 


Chicago,  111. 
Grand  Rapids,  Mich. 
Columbus,  Ohio 
Dayton,  Ohio 
Lincoln,  Neb. 
Portland,  Maine 
Auburn,  N.  Y. 


Lewiston,  Maine 
Auburn,  Maine 
Fall  River,  Mass. 
New  Bedford,  Mass. 
Los  Angeles,  Cal. 
San  Diego,  Cal. 
Hopkinsville,  Ky. 


Sioux  City,  Iowa 
Cleburne,  Texas 
Columbus,  Ga. 
Augusta,  Ga. 
Medford,  Wis. 
St.  Marys,  Ohio 
Woodstock,  N.  B. 


Westerly,  R.  L 
Manchester,  Iowa 
Princeton,  N.  J. 
Albuquerque,  N.  M. 
Van  Wert,  Ohio 
Battle  Creek,  Mich. 
Clayton,  Mo. 


Pentwater,  Mich. 
Toronto  Jet.,  Can. 
Wilmington,  Del. 
Riverside,  Cal. 
Traverse  City,  Mich. 

and 
Berlin,  Germany 


AUTOMATIC    ELECTRIC   COMPANY 


CHICAGO,  U.  S.  A. 


PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

Cloth,  7by5  l'4lncliis.  lllustratei.    134  pages.   Appendix.   75  Cents. 

THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 

Tt»i»  At  pny  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

SIO  MARQUETTE  BUILDING,  CHICAGO. 


We  iatroduced  successful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 

Write  for  our  booklet— "  Selective  W." 


Impedance  Coil  lor  Setectlvea.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


CENTRAL 

ENERGY 

^  ■• 

MAGNETO 


CORDS  AND  CABLES 


We  manufacture  Cords  of  all  descriptions 
used  in  conjunction  with  Telephone  and 
Switchboard  work,  also  Cables  for 
Switchboard     and    Interior     Purposes. 

"Write  us  for  Prices 

RUNZEL-LENZ  ELECTRIC  MFG.  CC. 

97-101  S.  CLINTON  STREET  CHICAGO 


TELEPHONE 
PRINCIPLES  AND   PRACTICE 

A  NEW  BOOK  IN  TELEPHONY 

By 
GEORGE  WALKER  WILDER,  PH.  D. 

Professor  in  Tel'ephony  In  the  Armour 
Institute  of  Tecbnology 

Complete    and   up-to-date,    written   by    a    practical    man.       All    about    modern 
telephone  apparatus,  their  principles  and  use  : 
I.       Fundamental  IdesLS 
IL      Telephone  Apparatus 

III.  Systems  of   Comiinunication 

IV.  Construction   and   Equipnxent 

IN  32  CHAPTERS,  460  PAGES.  376  ILLUSTRATIONS. 

Send  Postal  Money  Order  to 

THE  CANTWELL  PRESS     ■ 


PRICE  S2.00  POSTPAID. 


Madison,  Wis. 
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PRODUCERS 


AND 

WHOLESALERS 
OF  WHITE  CEDARj 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Wrltefora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


x^.n.woRc 


SUITE    1206  TRIBUNE  BLDG.  CHICAGO. 


"^YARDS 

[  KOSS  MICH. 
L'ANSE  •■ 
MUNISING     " 

ONTONAGON 
WAGNER. WIS 
=  ESHT1G0     •• 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Ejgven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  NewYork 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


BRACKETS— X 

ARMS— PINS  1 

little  things  it  is  true,  but  they  cut  a 

big  figure  in 

line  construction. 

OVR.   MOTTO   IS: 

Prompt  Shipment       Quality 

Satlsfaotlen 

Right  Price 

COLUMBIA  MFG.  CO. 

ANTIGO.  WIS. 

Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  wide  vestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chali' 
cars  and  modern  coaches  which  leave  Central 
Station.  12th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Dulutri,  connecting  with  all  western  lines. 
Meals  In  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.P0ND,G3n'IPass.Agt.,Mllwaukee,Wls. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


STUDENT> 

Will   find   that   the  Wkstb«m 
Electkician    can    help    them 
wonderfully  in   the   study    oi 
electricity.     Subscribe  now. 
I3.00  per  year,  in  adraae*. 

Electrician  Publistiing  Co., 

UMMI 
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WM.  fs/IUELLERCOlviPANY 

1211-12-13  MARQUETTE  BLDG.  CHICAGO. 

EISHT    DISTRIBUTING    YARDS 
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POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  UU., 
SABINAW,    MICH. 
We  want  your  Inquiries  always. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


CENTRAL  STATION  HEATING 


We  arc  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu' 
facturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,   Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Americam  Distbict  Steam  Company 

Mention  Western   Electrician.  L  OCK  P  ORT,  N.Y.  CmICAGO,IlL. 
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SIX-INCH  THIRTIES. 


If  you're  going  to  buy 
any  this  year  get  our 
price;  7-inch  ^53  are  on  the  same  list.  Of  course  we  have  every  size 
you  ever  needed,  but  we  have  too  many  of  these  two  sizes. 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Micliigan. 

Pittsburg  Agents.  Tipper  «fc  Patton,  609  Bessemer  Building. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Larg*  Slock  Constantly  on  Hand 


Poles 


cm 


Locations    for   Industries 

Erie  RaiJroad 

Chicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
:an  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
informatiou  address 

LUIS  JACKSON 

Indnstrial  CommissioQer,  Erie  Kailroad  Compan? 
21  Cortlandt  Street.  New  York 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  eare  and  tfat  locating 
and  remedying  of  tronbles  In  dya&vat  Mia 
aaotori. 

Catalogue  of  meehanloal  and  eleeferteal  beeki 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

SIO  Marquette  BIdg.,  Clilca«o, 


CEDAR  POLES 

THE 

Vateniine'Gisrk  Co. 

234   la   SallB   Street,   OHIOAOO 

YMRDSi 
Unooimlng,  Itloh.     1     Orawt  Bmy,  WIm.     1     Hmw  London,   IVif« 
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Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H  Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publishing  Co.. 


010  Marquette  Building, 
CHICAGO. 


....BINDERS.... 

FOR  THE 

Western  Electrician 

SI. 00  EACH. 

ELECTRICIAN  PUB.  CO., 


"By  two  or  three  witnesses  shall 
a  matter  be  established." 


FIVE 
POINTS 


OF  EXCELLENCE 

Leaving  the  center  of  the  city 
from  which  you  start;  reaching 
the  center  of  the  city  of  your 
destination,  over  smooth  and 
level  tracks;  giving  rest  and 
comfort;  riding  beside  running 
waters  most  of  the  way;  through 
the  centers  of  population  to  the 
gateways  of  commerce;  when 
you  travel  by  the 

NEV  YORK  CENTRAL 
LINES 


A  copy  of  the  Illastrated  Catalogue  of 
the  "Four  Track  Series"  wJU  be  sent  free 
upon  receiptof  atwo-centstampby  George 
H.  Daoiels,  General  Passenger  Agt.,  Grand 
Central  Station,  New  York. 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 


HABIRSHA\A/.i 


Auttiorlzed  Manufacturers  of  tha 


IX     F-L.EXIBI-1 


Ttfi 
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The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  \\ 


Sales  OfTIca, 
IB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 


YOINKERS, 


■  ■ 
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Westinghouse 

Carbon   Break  Circuit= Breakers 


Types 


/^ 


B 


C 


"^ 


D 


Alternating  Current 


For  High-Potential   Circuits 
From  2,200  to  6,600  Volts. 


Carr3'ing    Capacit}' 
From  50  to   r,ooo  Amperes. 


Operates  successfully  under 
any  condition  of  inductive 
or  non-inductive  load 


Direct  and 
Alternating  Current 

For  Circuits 
not  exceeding-750  Volts. 

Carrying  Capacity 
From  200  to   10,000  Amperes. 


Accurate  as 
an  Ammeter 


Direct  and 
Alternating  Current 

For  Circuits 
250  Volts  D.  C,  440  Volts  A.  C. 

Carrying  Capacity 
From  10  to  400  Amperes. 

For  all  methods  of  tripping 
Small,  compact  design, 
occupying  little  space 


For  particulars  address  nearest  office  of 

Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

New  York,  Atlwita,  Dallas,  Baltimore,  Botton,  Buffalo,  ChlcaEo.  CInclnaatI,  Cleveland,  Detroit,  Los  Anseles,  Mlnneapolla,  New  OrleaDS,  Philadelphia,  PIttsburs,  St.  Loula, 

Salt  Lake  City,  San  Francisco,  Syracuse,  Seattle,  Denver,  Mountain  Electric  Co. 
For  Canada:    Canadian  WestlnKhouse  Co.,  Limited,  Hamilton,  Ontario.      Mexico  :    G.  &  O.  Braairf  Co..  City  of  Mexico. 
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TBE 

POPCLAR 

WATTMETER 


TALKING  POINTS    THAT  WORK 

WORKING   POINTS  THAT  TALK 

Make  the  Type  K  Meter 

the    Popular   Wattmeter 


POPULAR  with  consumers 
because  it  looks  right 

POPULAR  with  Inspectors 
because  "tamper"  proof 

POPULAR  with  njanagers 
because  it  registers  right 

POPULAR  with  repairmen 
because  it  stays  right 

POPULAR  with  treasurers 
because  price  is  right 


\A/E  shall  be  glad  to  supply  any  of 

the    books    catalogued    below 

upon  receipt  of  your  order  and 

mittance.     We  prepay  charges. 


re- 


THE  PRINCIPLES  OF  THE  TRANSPORMEE.     By  Frederick  Bedell $3.25 

INDCCTION  COILS.      By   G.   E.   Boaney 1.00 

ELECTRICITY  AND  MAGNETISIL     By  S.  R.  Bottone 90 

ELECTRICITY,    ELECTROMETER,    MAGNETISII   AND    ELECTROLYSIS. 

By  G.  Chrystal  and  W.  N.   Shaw ; .   3.60 

THEORY  OF  ELECTRICITY.      By   L    Cumming 2.25 

THEORY   OP    ELECTRICITY    AND   MAGNETISM.      By    Charles    Emerson 

Curry 2.50 

THE   ELEMENTS   OP  ALTERNATING   CURRENTS.     By   W.    S.    Franklin 

and   R.  B.   Williamson    ' ■ 2.50 

PRACTICAL    EXERCISES    IN    MAGNETISM    AND    ELECTRICITY.      By 

H.   E.   Hadley   60 

MISCELLANEOUS   PAPERS.      By  Heinrich   Hertz 3.25 

A  TEXT-BOOK  ON  ELECTROMAGNETISM   AND   THE   CONSTRUCTION 

OF  DYNAMOS.     By  Dugald  C.  Jackson 2.25 

ALTERNATING   CURRENTS   AND   ALTERNATING   CURRENT  MACHIN- 
ERY.    Bt  D.  C.  Jackson  and  John   Price  Jackson 3.50 

AN   ELEMENTARY    BOOK   ON    ELECTRICITY   AND   MAGNETISM    AND 

THEIR  APPLICATIONS.     By  D.  C.  .Tackson  and  John  Price  Jackson.   1.40 
A  FIRST-BOOK  OF  ELECTRICITY  AND  MAGNETISM.     By  W.  P.  May- 
cock    60' 

ALTEP.NATING  CURRENTS  OF  ELECTRICITY  AND  THE  THEORY  OF 

TRANSFORMERS.      By  Alfred   Still 1.50 

PRACTICAL  ELECTRIC  LIGHT  FITTING.     By  A.  C.  AIIsop 1.50 

ELECTRICAL  EXPERIMENTS.     By  G..  E.  Bonney 75 

RADIOGRAPHY  AND  THE  "X"  RAYS  IN  PRACTICE  AND  THEORY.     By 

S.    R.    Bottone 1.00 

THE  DYNAMO  ;  HOW  MADE  AND  HOW  USED.     US'  S.R.  Bottone 90 

HOW  TO  JIANAGE  THE  DYNAMO.     Bv  S.   R.  Bottone 60 

A  GUIDE  TO  ELECTRIC  LIGHTING.      By   S.   R.  Bottone 75 

ELECTRIC  LIGHT  ARITHMETIC.     By  R.  B.  Day 40 

THE  DYNAMO  :  ITS  THEORY,  DESIGN  AND  MANLTACTUEB.    By  C.  C. 

Hawkins   and   F.    Wallis 3.00 

THE  ALTERNATING  CURRENT  CIRCUIT.     By  W.  P.  Maycock 1.00 

ELECTRIC  WIRING  FITTINGS,  ETC.     By  W.  P.  Maycock. 1.75 

ELECTRIC  WIRING  TABLE.     Bv  W.   P.  Maycock 1.50 

A  MANUAL  OF  TBLEPHONT.     Bv  W.  H.  Preece  and  A.  .T.  Stnbba 4.50 

PRACTICAL   TELEPHONE    HANDBOOK    AND    GUIDE    TO    THE    TELE- 
PHONIC EXCHANGE.     Bv  .Joseph   Poole    1-50 

ELECTRIC  WIRING.      Bv   Russell    Eobb 2.50 

ELECTRIC    LIGHT    CABLES     AND    IBE    DISTRIBUTION    OP    ELEC- 
TRICITY.    Bv  Stuart  A.  Russell 3.00 

ELECTRICITY  IN  TOWN  ANTD  COUNTRY  HOUSES.  By  Percy  B.  Scrutton  1.00 
THE  STORAGE  BATTERY.     By  Augustus  Treadwell 1.75 


Electrician  Publishing  Company 

51 0  Marquette  BuUdingr.  Chicago 


Good  Advice 


One  of  the  foremost  doctors  of  elec- 
trical engineering  was  recently  called 
upon  to  examine  into  the  ills  of  a 
profitless  direct-current  light  and 
power  plant  and,  after  making  a  diag- 
nosis, he  immediately  prescribed 
Duncan  Meters,  with  iristructions  that 
the  remedy  should  be  continued  indefi- 
nitely to  prevent  a  recurrence  of  the 
malady. 


Send  for  Bulletin  and  Prices 


DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,   IND. 
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■  Mark 
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oIljiB  (Traiip-iiJark  guarantp^a  quality. 
ull)p  ?l|art  Mfg.  (Ha.,  Ifartfnrb,  ffimtti. 

Jfrm  5nrk  Snalnit  (SUfica^a  Olnrnnto.  (9nt 


WIRES  ^GABLES 

HIGH-GRADE,  RUBBER-COVERED,  WEATHER-PROOF 

Magnet,  OmcB.  Anscnclatob  Wirb. 

HAZARD  MANUFACTURING  CO., 

GESZRAlJJmCE  AND  WOHKB,  NBW  YORp  OTTICX.  CHICAGO  OPTICB. 


WilkesbaTie.  Pa. 


bit  Dey  St. 


71  and  73  West  Ad«msSt. 


VULCANIZED  FIBRE 

Highot  grades  for  electrical  insulation  and  mechanical  purposei,  in  shceta, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  applicatloa. 

VULCANIZED  FIBRE  CO.,  ■    Wilmington,  Pel. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBINQ. 

For  Electrlcftl  and  Mecbanlcal  Pnrpofles.  Railway  Diut  Guards.  Washen 
and  Packings.    Patent  XosulatlDg  Cleats. 


aiAKUFACTITEED  BT 


THE  lURTAVEiT  MMUFACTUBINB  CO.  Wilmingtfll.  ML 


Always  Ready 
Reliable  and  Strong 

Long  Lived. 

WRITE  FOR  PRICES. 

TbEF.BissELL  Company 

MANurMCTURcns  «NO  JOBBERS  or 

ELECTRICAL  GOODS, 

220-228-230  HURON   STREET, 

Toledo.  0. 


STURTEVANT 
MOTORS 


iW^ 


All  Types,  Sizes  and 
CaLpaLcities  to  Meet 
Any    Requirements 


B.     F.     STURTEVA  N^T     C  O  . 

'  Boston,  Massachusetts  ^ 

Gerveral  Office  and  Works  :  Hyde  P&ik,  Mass. 
New  York  PhiladelphiaL  Chicago  London 


Wscrrerv 


Alternator 


It's  not  the 
Old-FasKioned 

kind  that  revolves  a  bundle  of 
copper  wire  and  a  mysterious  set 
of  copper  rings  one  or  two  thou- 
sand revolutions  a  minute,  and 
tatcfcs  brushes  and  intricate  appa- 
ratus to  collect  the  current  and 
get  it  out  on  the  circuit  wires. 

WE  GUARANTEE 

WHAT  WE   SELL 

e.r\d 

SELL  WHAT  WE 
GUARANTEE 


[FGJ 

Sajidusky,  O. 


iBIack  Diamond  File  Worksi^ 


Bat.  lt<«3. 


J* 

^  OCK  eOODH  ABB  OS  SAl,K  I>I  EVP.RY  LrEADIHrC)  BARDWAKE  oH 
4fl  HTOBE  IS  THK  VKITKD  STATES  AJTD  CANADA.  Jjf, 

*i       n     o    II    nanurTT  nniini&iu       ^ 


Special 
Prize 

Gold  Msdal 
at  Atlanta, 
1895. 


#«¥ 


6.  &  H.  BARNETT.  COMPANY,   | 

PHILADELPHIA,    PA.  ^ 


^^.^^opcpo^^c^^^^o^^^c^^^^y^^ 


JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copiier 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


-ASENCIEt   «NI   tRANOHEI. 


■*■  Ttik  Clileag*  Cls«slaii<         Ian  FranolM*  '      PMMslplil* 


70l.  niy.      $3.00  Per  Aiiua.    KEff'^^"'  '-"• "'  ^'«'^'""" 


llslilne  Compaoy,  Chicago. 
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SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN  SELLrNG  AGENT, 

H.   R.  HIXSON, 

■1144  MonadrKck  Block.  CHICAGO. 


The  Simplex  Electrical  Co. , 

I  lO  State  Street,  BOSTON,  MASS. 


1SS9— Paris  ISxposition, 
Medal  for  Bnbber  Insnlatiois. 

1893- World's  Fair, 
Medal  for  Bnbber  Insulation. 


TRADEMARK. 


THE  STASTDARD  FOR 

RUBBFR  IXSriiATIOK. 

Sole  Manufacturers  of 

"•p?ro?'-  Wires. 


akonite  Wires,  OI(onite  Tape.Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 

253  Broadway,  New  York. 


a'lltrd  I.  Candee,  I  ».„,.,» 
K  Bur«ntChe8»er.("'"'9°"- 


Geo.T.  Manson,G8n'l  Sunt. 
W.  K.  Hodc^ns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANVFACTURERS  OF 

Paranite  Rubber  Covsred  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE; 
TELEPHONE,  TELEGRAPH  AND  PIRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JTONESBOBO,  IKlIt 


Natioaal 

India 
Bnbber  Co.'* 

RUBBER  COVERED 
OFFICE  AND  FACTORY!  BRISTOL-  ».  I- 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Natlonml  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•a  BARcijIy'siffiET  "a'"  0*'''=*  ^^  Factory,  TRENTON,  Nl  •. 


STCRLINQ    SPECIAL 


DO   YOU? 


BUY      LAMPS-OR>BUY     CANDLE     POWER 

1«    -4^     (THIS  LAMP  I      ^_.    .,_ 


THE  STEHUNGeLCCTRtCAL  MANUFACTURING  CO. 

NEW  TORR.  N.  T.  WMHtN.  O.  CHICftOO.  ILi. 


RICUbAft      TTFK 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..     PHILADELPHIA 


THERMOPILES  IJI^^SIbs 

For  Elei'trolyttc  analysis,  cltargrlng  storage  t)atlerieB, 
acd  OtbercunsL&iit  i:urrent  itfquiivmeQts.    S3  EaCha 

WALSH'S    SOKS    &    CO., 
264  Waatiiu£l>ou  Street.  Nevrark,  K.  J. 


H.KLCrN    &  SX}N. 
Send  2c  slunp  (or  new  cattlosoe  No.  6  of 

KLEIN'S     TOOLS 

For  EltetrlcMl  Workerm 
mm!  Ltoim  BuUdmrm. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III. 

************************* 

*  "  C  T I  D  "  INCANDESCENT  [^ 
t      w  ■'*"       L  A  fVI  PS  ■* 

* 
* 

* 
* 

* 
* 

i  STANDARD  ELECTRICAL  MFG. 

i  COMPANY,     :     Niles,  Ohio, 

*  * 


LONe  LIFE 
GUARANTfEO  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

KABK    BT    THE    MOST    BEIZ.LZD    TS'OBKalEN. 


::i 


SINGLE    AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


Mi 


%: 


CONDUITS  FOR  INTE!ilOR  WIRING. 

American  Circular  Loom  Co. 

Cbelsea,  Mass.,  New  York,  Chicago,  Sao  Frandsco. 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  aeen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

ManMttai  Electrical  SnpBly  Co. 

CHICAGO: 

188  Fifth  Ave. 


NEW  YORK: 

32  Cortlandt  St. 


Some  More  Light  on  our 
Drawn  Steel  Junction  Boxes 

Take  time  to  figure  oui  the  coat  of  cast  iron 
boxes  plus  tbe  loss  from  breakage  and  time 
used  in  producing  a  round  bole.  Compare  wifti 
this  the  cost  of  drawn  steel  boxes. 


NO   BREAKAGE, 


Clean  round  hole  produced  with  one  blow  of  a  hammer. 
what  vou  can  save. 

BOSSERT  ELECTRIC  CONSTRUCTION  CO. 


Write  for  catalog  and  see 

-      UTICA,  N.  Y. 


THOUSANDS  IN  USE. 

Motors,  %  b.  p.  to  100  h.  p. 

UyDamos,  1  k.  w.  to  75  k.  w. 

Ultbeit  Quality.     ReuooabK  PrlM. 

THEHOBARTELECTRICMFG.CD. 

Tr.OY,  OHIO. 


COLOR  YOUR 

OWN  LAIHPS 

WITH 

"Signaloid" 

Signaloid  Chemical 
Works 

KCIEGL  BROS.,  Props. 

1393-6  BROADWAY, 

NEW  YORK 


KE8TER 

SELF  FLUXINa  SOLDEI 

A  Tube  of  Solder  Filled  with  Flui. 
Requires  no  Acid. 

SAVES-IABOR-TIME— HOKET. 

FLUX- 


♦    11  J  jj  I  jj  I  J  j;jJ3 

ACTUAL     size      . 
rATEMTKB. 

Send  for  Free  Samples. 

L.  F.  Mataler  Co.,  R.  1003  Chemical  BIdE., 

St.  Louis,  Mo.,  Qen.  Western  Agent. 

KESTER    ELECTRIC    M'F'O   CO., 

46  N.  UNION   STREET,      .  CHICAGO.   ILL 


^ESTIIN  Electrical  hmmzni  Co,, 

Waverly  Park,    NEWARK,    N.  J. 

Weston  Skidd  Forlable  Oirsct  Misj^ 

Voltmeters,  MiUiToltneters,  Voltammeters, 
Ammeters,    Milemmeters, 

Ground  Detectors  and  Circuit  Testers, 
Ohmmeters,   Portable  ealianometers. 

Our  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  Staodards  are  still  better 

Our  Station  Voltmeters  and  Ammeters  are 
unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 
Be ELiN— European  Weston  Electrical    Instru- 
ment Co . ,  Eitterstrasse  No.  88. 
London— Elliott  Bros..  Century  Works,  Lewis- 
ham. 
Westen  Partable  ««lT»OHetcr  for  P*n's.  Feance-E.  H.  Cadlot,  12  Rue  St.  Georgei, 

«rldse  Work.  Xew  Y«rk  Ofnce-74  Cortlandt  St. 


HIPWELL 

Expanding  Wire  Ouard; 
also  man ufacturer  of  high- 
grade,    long-distance 

TELEPHONES 


Switchboards  and  Cable 
Terminals. 

Hipwell  Mfg.  Co. 

ALLEGHENY,    PA. 
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Haveyoureadit? 


Send  for  it 


Canadian  Representatives,  Aliis-Chalmers-Builock,  Ltd  ,  Montreal 


November  19,  1904 
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TheElectrig  StorageBatteryGo. 


MANUFACTURER     OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator" 

For    Central    Stations,    Electric   Railways,    Isolated   Lighting   and    Power   Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PniCC  LISTS  AND   DKSCRIPTIVC   BULLETINS   FORWARSEO  UPON   REQUEST. 


SAL  ES     OFFICES: 


PHILADELPHLA, 

Allegheny  Ave. 
and  19th  St. 


New  Yohk, 
100  Broadway, 


Boston, 
60  State  St. 


Chicago.  St.  Louib.  San  Francisco,         Cleveland,  Canada,  Havama,  Cuba. 

Marquette  Bld^.         Wainwright  BUg.  Rlalto  Bldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood,  Manager 

Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


^f 


(Tralip 


<s> 

OlIjtB  ®raJi?-iiark  guarant^f 0  quality. 
®Ifp  l|art  mfg.  (Ha.,  iJ^artfnrb.  (Ham. 

N«n  f  nrk  SnHton  CllfUago  ainrottln,  ®nt 


TO  THE  TRADE 

Regarding  the  action  brought  by  the  American  Circular  Loom  Company 
on  the  pretense  of  our  product,  FLEXDUCT,  being  an  alleged  infringement  of 
the  Herrick  Patent,  No.  456,271,  under  which  they  have  been  operating,  would 
state,  briefly,  that  their  conduit  made  under  this  Herrick"  Patent,  is  known  on 
the  market  as  that  form  of  Flexible  Conduit  in  which  the  insides  can  be  readily 
removed,  and  consists  in  construction  of  a  coil  of  fiber  with  a  wrapping  of  tape 
covering  the  openings  in  said  coil,  and  an  outside  woven  covering,  vfhile 
FLEXDUCT  is  a  woven' product  throughout  and  does  not  resemble  in  con- 
struction the  structure  of  the  Herrick  Patent  in  any  respect. 

We  are  advfeed  by  our  Attorneys, who  are  thoroughly  familiar  with  the  art, 
that  we  do  not  infringe  and  that  ours  is  a  broad  patent  fully  covering  and  pro- 
tecting our  form  of  construction. 

This  action,  brought  at  this  particular  time,  in  our  opinion  is  simply  for  com- 
mercial effects,  that  it  may  confuse  those  who  are  not  well  informed  of  the  facts. 

The  trade  should  not  be  coerced  to  purchase  material  by  any  threats  as  we 
will  protect  and  defend  the  trade  against  any  loss  whatsoever,  under  any  suit 
brought  on  account  of  the  use,  purchase,  or  sale  of  our  product,  FLEXDUCT. 

Yours  very  truly, 

OSBURN  FLEXIBLE  CONDUIT  COMPANY 


Mew  York,  3t1  Park  Raw 


Chicago,  SZg-30  Monadnock  Block 


Electric  Heating  Apparatus 

SEND  POR  e2-PAaC  CATALOaUE. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


ISrSULATJED  WIRES 

COTTON  « 

AND   SILK 

NORTHERN    WIRE 
&  CABLE  CO. 


OFFICES  :J  Milwaukee,  740-7«  Wells  Bldg. 
1  Chicago,  1202  Marquette  Bldg. 

.^        MAGNET  WIRES 

South   Milwaulcee 
Wis. 


Prometheus  Electric 
Heating  and  Cooldng  Apparatus. 

Send  for   Illustrated  Catatogae. 

THE  PROMETHEUS  ELECTRIO  CO., 

39  Cortlandi  St.,  New  York 


PLATINUM  RIVETS  FOR  CONTACT  MINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


IR&COIVIPAIMY,  Inc. 

ARTISANS  IN  PLATINUM 

408-4 1 0-4 1 2-4 1 4  N.  J.  R.  R.  AVE.  NEWARK,  N.  J. 

New  York  OfTlce:    120   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Ck>..  7 

Allis-Chalmers  Company 2 

American  Battery  Co 10 

Amer.  Circular  Loom  Co 1 

American  Conduli  Co 16 

Amer.  District  Steam  Co 19 

Amer.  Elec.  Fuse  Co 8 

Amer.  EL  Telephone  Co 16 

American  Electrical  Works.  .11 
Arnold  Elec  Power  Station 

Co 15 

Audit  Co.  of  IlL,  The, — 

Automatic  Electric  Co 17 

Babcock  A  Wilcoi  Co — 

Badt,  F.-B 15 

Bain,  For^e 11 

Baker  &  Company 3 

Baker  &  Co.,  W.E 15 

Bamett  Company.  G.  *fe  H . . . .  22 
Beardslee    Chandelier     Mfg. 

Co — 

Benjamin  Electric  Mfg.  Co-.— 

Bennett,  I.  A. 9 

Berthold  A  Jennings 19 

Big  Four  Route — 

Bi3sellCo.,The  F 8 

Bossert  Electric  Construction 

Go 1 

Brooks,  HallL 19 

Bryan-Marsh  Co — 

Bryan,  Wm.  H 15 

Buckeye  Electric  Co — 

Bullock  Elec  Mfg.  Co 2 

Burlington  E.  E 18 

Butterfleld.  J.  F 15 

ByUeshy  AOo-.H.  M 15 

Cantwell  Press,  The — 

Carhartt  A  Co.,  Hamilton....— 

Oentr&I  Electric  Co 5 

OenL.      Stat.     improTement 
Od la 


Central  TeL  &  El.  Co 16 

Oeutiuy  Electric  Oo 10 

Chicago  Die  &  Electric.  Co.. . .  15 

Chicago  EdiBon  Co 4, 12 

Chic.  Fuse  Wire  &  Mfg.  Co..-— 
Chicago  Insulated  Wire  Co.  .— 

Chicago  Mica  Co 10 

Clinton  Stamping  4;  Elec  O0.I6 
Columbia  Incand.  Lamp  Co.. — 

Columbia  Mfg.  Co 18 

Continuous  Eail  Joint  Com- 
pany of  America 11 

Cooper-Hewitt  Elec.  Co 8 

Cope,T.  J 9 

CrawfordsvlUe Electric  Co..— 
Crescent  Ins.  Wire  &  CbL  Co.  1 
Crocker- Wheeler  Company.  ..13 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec  &.  Mfg.  Company  1 

D.  <fe  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wlcs.l4 

Detroit  Electric  Co 8 

Diamond  Meter  Company 18 

Directory  of  Engineers 15 

Diion  Crucible  Co.,  Joseph. .14 
Duncan  Elec.  Mfg.  Co 22 


Edison  DecoratlTc  i  Minia- 
ture Lamp  Departm't JO 

Edison  Mfg.  Company — 

Edwards  &  Co 13 

Egan,  J.  J 15 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co .  -  3 

Electrical  Appliance  Co — 

Electrical  Engineer  Institute  13 
Electrician  Pub.  Company ...  17 

ErieEy 19 

Evans,  Almlrall  &  Co 15 

Four    01a.»Mifled 


FariesMfg.  Co 11 

"ForSale"  Advertisements. .12 
Ft.  Wayne  Elec.  Works,  Inc. .21 
Fostoria  Incand.  Lamp  Co... — 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Franklin  Elec.  Mfg.  Co  — 

General  Electric  Co 9 

General  Engineering  Co., The  15 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co —  — 
Gould  Storage  Battery  Co....  6 
Gt.  Western  Smelting  &  Ee- 

finingCo 12 

Green  Fuel  Economizer  Co..  14 
Gregory  Electric  Company.  ..12 

Hallberg,  J.  H 15 

Haller  Machine  Co — 

Hart  Mfg.  Co 3 

Hartford    Steam   Boiler   In- 
spection &  Insurance  Co — 

Hazard  Manufacturing  Co.-.— 
Highland  Park  College.   ....  15 

HlpweU  Mfg.  Co 1 

Hobart  Elec.  Mfg.  Co 1 

Hoffman,  G.W 12 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Co — — 

Humphrey,  H«nry  H 15 

Hunt  ACo-.Robt.  W 15 


Illinois  Central  Ry 12 

Incandeacent  Electric  Light 

Manipulator  Company — 

Indiana  Eub.  4  Ina.  W.  Oo... .  1 
India  Rubber  &  GutU  Percba 

Insulating  Company — 

International  Elec.  Meter  Co  12 
InUmatlonal  TeL  Mfg.  Co. . .  16 


Jackson,  D.  C.  A  W.  B 15 

Jeffrey  Manufacturing  Co 14 

Jewell  Electrical  Inst.  Co — 

John8-ManTiUeCo..H.  W 4 

Kartarert  Manufacturing  Co.— 
Kellogg  Switchboard  A  Sup- 
ply Company 17, 19 

Kemp,  R.  W 15 

Kester  Elec.  Mfg.  Co 1 

Klein  A  Sons,  Mathias 1 

Kohler  Brothers -. 15 

Kuhlman  Electric  Co 1 

Leather  Preserv.  M.  Corp....  19 

Leffel  A  Co.,  James. 14 

Lindsley  Brothers  Company.. 18 
Loud's  Sons  Co. ,  H.  M — 

Machado  A  Roller 8 

Maltby  Oedar  Company 19 

Manhattan  El.  Supply  Co 1 

Manross,  P.  N — 

Marinette  Gas  Engine  Co 14 

Matthews  A  Bros. ,  W.  N 1 1 

McLaughlin,  James — 

McLaughlin  A  Co.,  Jas 9 

McLennan  A  Company,  K 10 

Measured  Service  Co — 

Mechanical  Appliance  Co 19 

MerriamCo..G.  AC 

Mica  Insulator  Company 

Minnesota  Electric  Co 

Miscellaneous  Advs 

Monon  Railroad 

Morrison  Lbr.  Co. ,  J.  W 

Mueller  Company,  William . 
Hunsell  A  Co.,  Eugene 


12 
10 

12 
12 
18 
19 
10 

National  Electric  Co 15 

National  India  Rubber  Co....  1 
New  England  Butt  Co 14 


XX3.cJ.e2C    of    .^^d-v^eirtisenrxezx-ts 


Newgard  A  Co.,  Henry ..13 

NewYorkCent.  Ey 19 

New  York  Ins.  Wire  Co 11 

Northern  Elect'l  Mfg.  Co....  10 
Northern  Wire  A  Cable  Co...  3 
Northwestern  Storage   Bat- 
tery Co 13 

Okonite  Co.,  The 1 

Olds  Gasoline  Engine  Works.l4 
Osburn  Flexible  Conduit  Co.  3 

Pacific  Coast  Pole  Co 18 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  A  Ecfl.  Co.  .— 

Pass  A  Seymour,  Inc 4 

Phelan,  D.  W 18 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co ...  1 1 

Phoenix  Glass  Co — 

Phosphor-Bronze  S.  Co 14 

Plgnolet,  L.  M 10 

Pittsburg  A  L.  S.  Iron  Co ....  18 

Plume  A  Atwood  Mfg.  Co 22 

Porter  Cedar  Company — 

Prometheus  Electric  Co.,  The  3 

Eelainger,  Hugo 9 

EeynoldiEL  Flasher Mfg.Co.l5 

Roebling's  Sons  Co. ,  J.  A 22 

Euebel-Schwedtmann-Welli..I5 
Runzel-Lenz  Elec.  Mfg.  Co...— 

Safety  Ins.  Wire  A  Cable  Oo.  .22 

Sargent  A  Lundy 15 

Sauquoit  Silk  Mfg.  Co U 

Schott,  W.  H 15 

Slgnaloid  Chemical  Works...  1 
Simplex  Electrical  Co.,  Th«..  1 
Simplex  Elec.  Heating  Co....  3 

Speer  Carbon  Co — 

Sprague  Electric  Company..  .11 


Squire  Electric  Co — 

Standard  Elec.  Mfg.  Co 1 

Standard Underg.  Cable  Co... .— 
Stanley  Elec.  Mfg.   Co.,  The   8 

Stanley  Instrument  Co 5 

Stanton,  LeEoy  W 15 

Sterling  A  Son,  W.  C 19 

Sterling  Electrical  Mfg.Co....  1 

Sterling  Varnish  Co.,  The 11 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 17 

Sturtevant  Company,  B.  F...22 

Temple  Pump  Co 10 

Torrey  Cedar  Company 18 

Trumbull  Elec.  Mnfg.  Co — 

Turner  Brass  Works 16 

Union  Electric  Mfg.  Co — 

Valentine- Clark  Co.,  The....— 
Vulcanized  Fibre  Company.  .22 

Wagner  Electric  Mfg.  Co 13 

Walsh's  Sons  A  Company 1 

Warren  Elec.  Mfg.  Co 13 

Wesco  Supply  Co 10 

Western  Electric  Company...  5 
Westinghouse      Electric      A 

Manufacturing  Co 20 

Weston  Electrical  Inst.  Co...  1 
Whitehead  Machinery  Co...  12 
Whitney  Electrical  Inst.  Co..— 

Wilmerding,  C.  H — 

Wisconsin  Central  Ry 19 

Wooiley  Fdy.  A  Mach.  Wks..l4 
Worce*t«r  Company,  C  H 18 


YesberaMfg.  Co 

Yoflt  Electric  Mft  Co  . 


Itl 


Zero  Marx  Sign  Works 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


Go. 


PORCELAIN  LINED 

2,500  VOLT 

SERVICE  BOXES 

ABSOLUTE  SAFETY    TO    PERSON  AND  PROPERTY. 


FOR  OVERHEAD  CONSTRUCTION 

(can  be  adapted  to  subway  construction) 

No  bfiiding  or  twisting  of  line  wire  in  connecting  box. 
Can  be  mounted  directly  on  cross  arms.    1-30  Amp.  size 
now  ready.     31-60  and  61-100  Amp.  in  preparation. 
For  further  particulars  and  prices  write 


MILWAUKEE 
CHICAGO 
ST. LOUIS 
CLEVELAND 
PITTSBURG 


H.W.JOHNS-MANVILLECO. 

100  WILLIAM  ST.,    NEW  YORK. 


BOSTON 

PHILADELPHIA 

LONDON 

PARIS 

BRUSSELS 


Flat  Bed  and  Small  Rotary 
Press  Controllers 


One  of  the  six  "Carpenter"  types. 

The  "Carpenter"  systepi  gives  such  a  wide  range  of  speed  and 
such  perfect  control  that  a  press  can  be  moved  an  eighth  of  an 
inch  at  a  time,  and  from  that  to  top  speed,  with  every  desirable 
intermediate  speed. 

Six  types,  alike  in  principle,  different  in  detail.  Bulletins  81 
to  86  explain.  We'll  send  them  it  you  let  us  know  that  you  want 
them. 

The  Cutler-Hammer  Mfg.  Co., 

Electric  Controller   Manufacturers 
and  Electrical  Enginecrc. 

MILWAUKEE,  WIS. 

New  York,  Boston,  Chicago,  Pittsburg. 


P.  (^  s. 

Moulding  Receptacles 

ARE   EASILY    INSTALLED 

Write  for  Prices 

PASS  &  SEYMOUR,  Inc. 

Solvay,  N.  Y. 
New  York  Chicago  San  Francisco 
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ARC    LAMPS 


Multiple  Series  Constant  Current 

Direct  Current  Circuit 

Bulletin   7030 


Multiple  Constant  Potential 

Alternating  Current 

Bulletin  7035 


Multiple  Constant  Potential 

Direct  Current 

Bulletin   7040 


Type  420 


Western 
Electric 
Company 

CHICAGO  NEW    YORK 

AND  OTHER  LARQE  CITIES 


;r=- 


Tjpe  425 


vlOW/> 


DON'T  BUY 
TROUBLE 


nLON// 


TRADE       ^•.ARK. 


It  costs  you  money,  time  and  temper.  The  best  way  is  to  have  the  work  done  right  at 
the  start.  Specify  that  all  wire  used  in  your  installation  shall  be  Okonite,  that  all  wire 
joints  shall  be  taped,  first  with  Okonite  rubber  tape,  then  with  Manson  Friction  tape 

IT  IS  CHEAPEST  IN  THE  LONG  RUN. 


^tdxd  €teJrJr€mtt|ta«g, 


264-266-268-270  FIFTH  AVENUE, 
CHICAGO. 


GENERAL  MtESTERM  AGEMTS 


ELECTRICITY  FOR  EN6INEERS. 


PRICE  $3.60. 


424  PAGES.      ILLUSTRATED. 

ELECTRICIAN  PUBLISHING  CO., 
BIO  Marquette  Buildings  •  •  OMIOAOO. 


STANLEY     RECORDING     WATTMETERO 
FOR     ALTERNATINCCURRENT     CIRCUITS  ^^ 


m 


BALANCED    THRUST 
STANLEY     MAGNETIC    SUSPENSION 


Class 


No  Jewel  Wear  from   Hammer  or  Side  Thrust, 
or  Metal  Covers,  Second  Alone  to  the 

WATTMETERS 


0) 


Missouri.  Kansas,  Arkantis 

FRANK  ADAM  ELECTRIC  CO. 

St.  Louis 

Colortdo,  Idaho,  Montana.  Wyoming 

New  Mexico,  Utah 

HENDRIE-BOLTHOPF   MFG.  AND  SUPPLY  CO. 

Denver 


SEND  FOR  BULLETINS  AND  INFORMATION  ABOUT  METERS  TO 

STANLEY    INSTRUMENT    CO. 

GREAT   BARRINCTON     MASS.,  U.  S.  A. 


Mexico 

VICT«R  M.  BRASHI  &  CO. 

Mexico  City 

Ctlifornia,  Oregon,  Washington 

Nevada*  Arizona 

BROOKS-FOLUS  ELECTRIC  CORP. 

San  Francisco 
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Complete                     Railway  Line  and  Regulating 
Storage                       Isolated  and  Train  Lighting 
Battery                        Central  Lighting  and  Power 
Plants                          Electric  Vehicle  and  Telephone 

aOULD  COUNTER  B.  M.  P.  BOOSTER  SYSTEMS 

NEW  YORK,  1  W.  34th  Street.                                                          'WflPK'^  •       FIFPFW      N      V 
Sales                  J    BOSTON.  89  state  street.                                                                          WUKK.^  .        UEKCW,     !>!.     *• 
Offices    j    CHICAGO,  The  "  Rookery."                                                                                                  R«lll^fin« 
^  SAN    FRANCISCO,    Century    Electric    Co.                                                                        DUIlClIlia. 

($ml^ 

CLASSIFIED    [NDEX    OF    ADVERTISEMENTS. 


Acconnfants    and   Andl* 
tors. 

Audit  Co.  of  IlliDOis 
Ad  j  asters.   Cord. 

Incandes.  El.  Lt.  Manip.  Co. 
Adjnnfers,  Iiiu.   Lanipa. 

Inc.  El.  Lt.  Manipulator  Co. 
Ancbors   (Tel.  A  Tel.) 

Bennett,  I.  A. 

Matthews  &.  Bro..  W.  N. 
Annnnclatom. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Batteries  and  Jars. 

BissellCcThe  F. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wftsoo  Supply  Co. 

Western  Electric  Co. 
Belln.    BaEKera.  Kto. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Belt  Dresalnt:^. 

Dixon  Crucible  Co..  Jos. 

Leather  Preserver  Mfg.  Corp. 
Oeltiner. 

Leather  Preserver  Mfg.  Corp 
BIo\T  PIpea. 

Turner  Brass  Works 
Bloirers. 

Sturtevant  Co.,  B.  F. 
Botler  Componnda. 

Dearborn  Drug  4  Chem.  Wks. 
Boilers. 

Allis-Chalmers  Company. 

Babcock  A  Wilcox  Co. 
Ronkii.    Klectrtcal. 

Cantwell  Press.  The. 

Elflctrlclan  Publishing  Co. 
Bootlis.   I'elepbone. 

Yesnera  Mfg.  Co. 
Brackets. 

Farles  Mfg.  Co. 
BrnHhefl. 

Central  Electric  Co. 

Hobart  Elee.  Mfg.  Co. 

Holmes  Flbre-Grapbite  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cable  Handera. 

BlssellCo.,  B.  F. 

Western  Electric  Co. 
Cables  (See  Wires lind  Cables) 
Canopica. 

Farles  Mfg.  Co. 
Carbons,    P  o  1  n  t  a  and 

Platea. 

Ceutral  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Relslnger.  Hugo. 

Speer  Carbon  Co. 

Weico  Supply  Co. 
CastlDKB. 

Farles  Mfg.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 
Cbalna. 

Jeffrey  Mfg.  Co. 
Chandellera. 

Farles  Mfg.  Co. 
Clrcnlt  Brealcera. 

Culler-nammer  Mfg.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Fi.  Wayne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Western  Electric  Compfiny. 

Westlnghouse  El.  A  Mfg.  Co. 
ClQHters. 

Benjamin  Ek-c.  Mfg.  To. 

Farles  Mfg.  Co. 
Coal    and   Aabea   Hand- 
line  Macblnerr* 

Jeilrey  Mfg.  Go. 
Colla  and  Uaeneta. 

WMt«m  Electric  Co. 
Colorinc:,  I,.ainit. 

Slgnalold  Chemical  Works. 
Commiitator  Compound 

Egan,  J.  J. 

For 


McLaughlin  &  Co.,  Jas. 
McLennan  A  Co..  K. 

Condensers,    Glectrlc. 

Stanley  Elec.  Mfg    Co. 

Condalt  and  Condulta. 

American  Circular  Loom  Co. 

American  Conduit  Company 

Central  Electric  Co. 

Electric  Appliance  Co. 

Osburn  Flexible  Conduit  Co. 

aprague  Electric  Co. 

Standard  Vitritied  Cond.  Co. 

Wesco  Supply  Co. 
Contractors    fuid     Elec- 
tric   liisbt  Plants. 

AUis-Chalraers  Company. 

Bullock  El.  Mfg.  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co, 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Controllers,    Crane. 

Amer.  Elec.  Fuse  Co. 
Copper,  Scrap. 

Great    Western    Smelting    A 
Refining  Co. 
Cord. 

Eunzel-Lenz  Elec.  Mfg.  Co 
Croas-Arma*     Plna     and 

Bracketa. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Cnt-Outs  and  STrltcbea. 

BissellCo.,  The  F. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Clinton  Stamping  A  Elec.  Co. 

Crouse-Hlnds  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Dictionaries. 

Merriam  Co..  G.  A  C. 
Dynankoa  and  Motors. 

Allls-Chalmers  Company. 

BissellCo.,  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Crftwfordsvllle  Electric  Co. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec,  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 


Wesco  Supply  Co. 

Western  Electric  Oo. 

WeBtinghouse  El.  A  Mfg.  Co. 
Bconomlzers,    Fuel. 

Green  Fuel  Economizer  Co. 
Electric    Heatinff   Appl. 

Flectric  Appliance  Oo. 

Prometheus  KlectrlcCo. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 

Electric    RallTTara. 

Crocker-Wheeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Electrical  and  Mechan- 
ical  Engineers. 
Arnold  Elec.  Power  Stat'n  Oo. 
Hadt.F.  B. 
Baker  A  Co..  W.  E. 
Bryan.  Wm.  H. 
Butterfleld,  J.  F. 
Byllesby  A  Co..  H.  M. 
Evans.  Almlrall  A  Co. 


A.li>lie.t>©tiOQ.l    Iiideaic: 


General  Engineering  Co..,The. 

Hallberg,  J.  H. 

Humphrey,  Henry  H. 

Runt  ACo.,Robt.  W. 

Jackson,  D.  C.  A  W.  B- 

Kemp,  R.  W. 

Kohler  Brothers. 

McLaughlin.  James 

Newgard  A  Co.,  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Schwedtman,  Wells. 

Sargent  A  Lundy. 

Schott.  W.  H. 

Squire  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stanton,  LeRoy  W. 

Wllmerding,  C.  H. 
Electrical  Instruments. 
(Recording  and  Testing.) 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Detroit  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  ^Vks.  Inc. 

Geflet-al  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Plgnolet.  L.  M. 

Stanley  Elec.  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 

Weston  Electrical  Inst.  Co. 

Whitney  Electl.  Inst.  Co. 
Electro-Platinir  Macb'y 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  Gas  and  Gaso- 
line. 

AUis-Chalmers  Company. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Temple  Pump  Co. 

Woolley  Fdy.  A  Mach.  Wks. 
Ene:lnes,   Steam. 

Allls-Chalmers  Company.  — 

Sturtevant  Co..  B.  F. 
Pans   and   Fan    Motors, 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  Q.  A  H. 
Fittingrs. 

Farles  Mfg.  Co. 
Fixtures,  Gas  and  Eleo. 

Beardslee  Chandelier  Mfg.Co. 
Flasbers. 

Bissell  Co.,  The  P. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forces. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  Wire. 

Amer.  Elec.  Fuse  Co. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Central  TeL  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

Clinton  Stamping  A  Elec.  Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-Manvllle  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Globea,    Reflectora    and 

Shadea. 

Fostoria  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardridge  Shade  A  Refl.  Co. 

Pbcenli  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Graphite  Sperlaltlea. 

Dlion  Crucible  Co.,  Job. 

Bolmej  Flbre-Grsphlte  Co. 

O* 


(B  X  h  a  n  a  t 


HeatinsT 
Steam), 

Amer.  District  Steam  Co. 
IleatinfiT    and    Ventilat- 
lut;    Apparatus. 

Sturtevant  Co.,  B.  F. 
Heatiner,   Hot  "Water. 

Evans,  Almirall  A  Co. 
Holders,  Inc.  Lamps. 

Electric  Appliance  Co. 

Incandesent   Electric    Light 
Manipulator  Co. 
Inspection  &  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
lusulatins  Machinery. 

New  England  Butt  Co. 
lusnlators  and  Insnlat- 

luff   Materials. 

American   Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  &  ins.  Wire  Co. 

Johns-Manvllle  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Junction   Boxea. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lampa,  Arc. 

Bissell  Co.,  The  P. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Hipwell  Manufacturing  Co 
Manhattan  Elec.  Supply  Co. 
Stanley  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 


Westinghouse  El.  A  Mfg.  Co. 
Lampa,  Incandeaoent. 

Bissell  Co..  The  F. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  incand.  Lamp  Co. 

Franklin  Electric  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg.  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Lamps,     Incandescent-^ 

Replacers  dk  Cleaners. 

Inc.  EL  Lt.  Manipulator  Co. 
Lamps,  Vapor. 

Cooper,  Hewitt  Elec.  Co. 
Letters,    Metal. 

Haller  Machine  Co. 
Llgrhtninar  Arresters. 

Central  Electric  Co. 

Clinton  Stamping  A  Elec.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wka.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

W  innesota  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Linemen's  Climhers. 

Klein  A  Sons,  Mathias. 
Magnet  'Wires. 

(See  Wires  and  Cables.) 
Measured    Service. 

Measured  Service  Co. 
Mechanical    Draft, 

Sturtevant  Co.,  B.  P. 
Mien. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co..  Eugene. 


Mining:  Apparatus,Bleo. 

Allls-Chalmerfl  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Westsrn  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Blotors.    (See  Dynamos  and 

Motors.) 
Nippers  and   Pliers. 

Klein  A  Sons,  Matblas. 
Nozzles. 

Farles  Mfg.  Co. 
Overalls. 

Car h art t  A  Co.,  Hamilton. 
Paints. 

Dielectric  Mfg.  Co. 
Patent    Attorneys. 

Bain,  Force. 
Phosphor   Bronse. 

Phosphor  Bronze  Sm.  Co.Ltd. 
Platinum,      Wire      and 
Sheet. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Louds  Sons  Co.,  H.  M. 

Maltby  Cedar  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacific  Coast  Pole  Co. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Polish   (Metal). 

Allen  Co.,  Inc.,  u  B. 

Hoffman,  Geo.  W. 
Portables. 

Farles  Mfg.  Co. 
Power  Tranamlasion 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rectifiers. 

Electrical  Appliance  Co. 
Refinera. 

Gt.  West  Smelt.  A  Refining  Co 
Re- Windins— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Rods,   Conduit. 

Cope,  T.  J, 
Safes. 

Sears,  Roebuck  A  Ca 
Schools  nnd    Colleares. 

Electrical  Engineer  Inst. 

Highland  Park  College 
Second-Hand   Mach'y. 

BissellCo.,  The  F. 

Cent.  Stat.  Improvement  Co. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh'3  Sous  A  Co. 
Shades,  Lamp. 

Farles  Mfg.  Co. 
Sheet   Brass    Jt   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Slens,  Electric. 

Haller  Machine  Co. 

Zero  Marx  Sign  Works. 
Silks,      Insulating:      and 
Braiding. 

Sauquolt  Silk  Mfg.  Co. 
Sockets  &  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
Soldering:    Sticks,    Salts 

and   Paste. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
SpeaklnR    Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Klectrlc  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

W«atern  Electric  Co. 


Specialties,  Electrical 
Mfrs.  and  Deslflmvra. 

Haller  Machine  Co. 

Speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Storiiffc   Batteriea. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Bleo. 

Bissell  Co.,  The  P. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edlion  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

Switchboarda. 

Bissell  Co.,  The  F. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Teiephon* 
Material  and  Switch- 
boards. 

American  El.   Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co.,  The  P. 
Central  Electric  Co. 
Central  Tel.  A  El.  Co. 
Electric  Appliance  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Oo. 
Stromberg-CarlsonTel.  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

Time  Switches. 

Bissell  Co.,  The  F. 

Tools. 

Klein  A  Sons,  Mathlai. 
Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 
Crawfordsvllle  Electric  Co. 
Crocker- Wheeler  Co. 
Electric  Appliance  Co. 
Fi.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elec.  Mfg.  Co, 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Tracks.  Electric   Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Tnrbines,    Steam. 

Allls-Chalmers  Co. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Turbine    TITater  Wheels 

Leffel  ACo.,  Jai. 

Varnlshea. 

Sterling  Varnish  Co. 
Vnlcanised  Flbro, 

Vulcanized  Fibre  Co. 

'Whistles,  Electric. 

Electrical  Appliance  Co. 

W^ires  A  Cables— Mas- 
net  'Wires. 

American  Electrical  Worki. 
Bissell  Co.,  The  P. 
Central  Electric  Co.    ■ 
Chicago  Insulated  Wire  Co. 
Crescentlns.WireACble.  Co, 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  Wire  Co. 
Northern  Wire  A  Cable  Co. 
Okonite  Co.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  Wire  Oo 
Roebline's  Sons  Co..  J.  A. 
Runzel-Lenz  Elec.  Mfg   Co. 
Safety  Ins.  Wire  A  Cable  Oo. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Oo 
Wesco  Stjpply  (jo. 
Western  Electric  Company. 


eSee    C*^s:e    <3* 
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A-B  ARC  LAMPS 

FOR  ALL  CIRCUITS 


cS^ 


SPECIAL 
FEATURES 

Accessibility  of  Mechanism, 

Ease  of  Removing  Inner 
and  Outer  Globe, 

Ease  of  Trimming, 

Weatherproof  Construction , 

Stamped  Copper  Cases  and 
Simplicity  of  Mechanism. 


AQENCIBS 

Doubleday-ttin Electric  Co.,  Pittsburg,  Pa. 

Electric  Appliance  Co.,  Chicago,  III. 

The  Wesco  Supply  Co.,  St.  Louis,  Mo. 

H.  C.  Roberts  Electric  Supply  Co.,  Philadelphia,  Pa. 

Pettlagell-Andrews  Co.,  Boston,  Mass. 

Cla.  Benbow-Dutton,  S.  A.,  City  ot  Mexico,  Mex. 

Geo.  F.  Rohn,  Milwaukee,  Wis. 


THERE    IS 

A  greater  number  of 
Adams- Bagnall  Constant 
Direct  Current  Series 
Enclosed  Arc  Lamps  used 
for  street  lighting  through- 
out the  United  States, 
Canada  and  Mexico  than  all 
other  makes  of  this  type  of 
lamp  combined. 

SEND  FOR  CATALOQUE 


AQENCIBS 

B-R  Electric  Co.,  Kansas  City,  Mo. 
A.  J.  Mlcbell,  Atlanta,  Oa. 
Interstate  Electric  Co. ,  New  Orleans,  La. 
Post-aiover  Electric  Co.,  Cincinnati,  O. 
Mlller-Seldoa  Electric  Co.,  Detroit,  Mich. 
W.  a.  Nagel  Electric  Co.,  Toledo,  Ohio. 
R.  E.  T.  Pringle  Co.,  Ltd.,  Montreal  Que. 


THE   ADAMS  -  BAGNALL   ELECTRIC    CO. 


^ 


New  York  Office :  136  Liberty  St. 


CLEVELAND,  OHIO 


Chicago  Office :  303   Dearborn  St. 
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QUICK   FIGURES 


You  can  get  prices 
quick  if  you  have 
our  new  Bulletin 
20U'  on 

Panel  Boards 


The  F.  Bissell  Company 

DESIGNERS  AND 
BUILDERS  OF 
SWITCH  BOARDS 
AND  PANEL  BOARDS 

Toledo,  0. 


"The  Light 
To  Work  By" 

FOR  USB  ON  ALL 
DIRECT-CURRENT 
LIGHTINO  SYSTEMS 


TYPE  H-6  LAMP. 


TKe  Cooper  Hewitt 
Mercury  Vapor  Lamp 

gives  twice  the  efficiency  of  Arc  Lamps,  from  7  to  9 
times  the  efllcleacy  of  the  Incandescent  lamp,  and  Its 
wide  diffusion  makes  It  especially  adapted  to  use  In 
drafting  rooms,  machine  shop,  factories,  offices,  freight 
depots,  etc.        SEND  FOR  BOOKLET. 

We  Arere  awarded  by  the  Louisiana  Purchase  Exposition  a 
Gold  Medal  for  Vapor  Lamps  for  Photo-£ngraving  and  also  the 
Grand  Prize  for  Electric  Lighting  Work  in  the  development  of 
the  Mercury  Vapor  Lamp, 

Cooper  Hewitt  Electric  Co. 

220  W.  29th  St.  New  York  City 


ROBERT 

VOLT-AMMETER 


Detroit  Elect.  Co. 
96  state  SI.,  Detnll 


kirMfy^ 


Whitney  Instruments  % 


* 


* 
* 

* 


are  made  In  many  styles  and  types.  tVe 
have  a  complete  line  of  switchboard  and 
portable 

VOLTMETERS,    AMMETERS, 
OHMMETERS,    WATTMETERS, 

for  direct  and  for  alternating  current.  All 
of  our  apparatus  is  thoroughly  guaranteed. 

Write  for  Catalogue  and  discounts  to 

Machado  &  Roller 

203  Broadway, 
MEW  YORK  CITY,  M.  Y. 

Or  to  your  nearest  SUPPLY  HOUSE. 

y•^HHHHHH^■*■•••••■»■*••••••*l<^» 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

BIG  Marquette  Bide:..  Chicago. 


I 

I 


Allerv- Bradley  Electric  Crarve  Corvtrollers 


— P  &  t  e  n  t  e  d~ 


nanufactured    by    AMERICAN  ELECTRIC  FUSE  CO.,  Chicago 


A  New  Controller.    Positively  No  Sparking.    No  Repairs,     Guaranteed  tor  One  Year, 
Three  Months'  Free  TrIaL     Perfect  ControU 


Front V(6w— before  starting 


Front  View— all  reslHtance  out 


OUR  GUARANTEE:     Ask  any  Other  Manufacturer  to  Duplicate  It. 

THE  AMERICAN  ELECTRIC  FUSE  COMPANY  hereby  guarantees  to that  It  will  at  any 

time  within  three  months  Irom  this  date  upon  demand  repay  to  said the  sum  of 

Dollars,  helng  the  full  purchase  price  paid  (or  agreed  to  be  paid)  by  said to  the 

Am«rlcan  Electric  Fuse  Company  for  one horsepower  Allen-Bradley  Crane  Controller,  num- 
ber   upon  dellTery  within  three  months  after  this  date  of  said  controller,  freight  prepaid  and  In  good 

condition,  ordinary  wearand  tear  from  use  excepted,  at  the  office  of  the  American  Electric  Fuse  Company,  Chicago,  Illi- 
nois, together  with  a  written  statement  that  said  controller  has  proved  unsatisfactory  to  said 

FURTHERMORE,  the  said  American  Electric  Fuse  Company  agrees  that  It  will  at  any  time  within  one  year  from 
this  date  replace,  without  charge,  any  part  of  said  controller  which  may  prove  defective  or  wear  out  during  the  ordinary 

useof  said  controller,  provided  that  it  is  a  condition  of  this  guarantee  that  .said 

hereby  agrees  to  use  ordinary  care  in  the  operation  of  said  controller,  and  that  said  controller  will  be  operated  by  some 
person,  or  persons,  familiar  with  the  use  of  crane  controllers,  and  further  that  iaid  controller  will  not  be  wilfully  or 
maliciously  Injured  while  In  the  possession  of  said 


THE  B.  O.  TRANSFORMER 

Do  you  expect  to  need  new  transformers  tliis  fall?     If  you  do,  the  B.  0.  will  interest  you. 

Low  Losses 

High  Efficiencies 

Higli  Insulation 

Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  we  will  tell  you  about  our  insulation  and  the  advantages  uf  slab  wind- 
ings in  connection  with  oil  ducts. 

The     Stanley    Electric    Manufacturing    Company 
pittsfield,  massachusetts 

Atlanta,  Ga.,  Empire  Building  Boston,  Mass.,  Oliver  Building 

CHICAGO,  ILL.,  MoNADNOCK  Block  Denver,  Col.,  Hendrie  &  BolUioff  Mfg.  &  Supply  Co. 

New  York,  N.  Y.,  29  Broadway  Philadelphia,  Pa.,  North  American  Building 

St.  Louis,  Mo.,  Century  Bldg.  San  Francisco,  Cal.,  69-75  New  Montgomery  St. 

Seattle,  Wash.,  Pioneer  Bldg. 

Representatives  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Co.  of  Toronto 

"THE  S.  K.  C.  SYSTEM" 
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It  Will  Interest  You 
to   Know   What   the 


Mestern   Electric  Company  Have  to  say  Regarding 

HIGHEST  GRADE  NUERNBERG 

CARBONS 


•TRADE    MARK* 


in  their  circular,  dated  November  23, 1903,  which  in  part  reads  as  follows: 

"  The  Western  Electric  Company  have  made  an  exhaustive  test  of  carbons  of  all  kinds  and  have 
found  that  the  '  ELECTRA '  Carbons  cannot  be  equaled  in  quality  or  efficiency,  produce  practically  no  dust  and  give  an 
excellent  and  steady  light.  They  produce  the  highest  standard  of  candlepower  in  proportion  to  the  current  consumed, 
and  are  the  most  economical  carbons  manufactured." 

HUGO  REISINGER,  Sole  Importer,        1 1  Broadway,  NEW  YORK  CITY. 


That  are  cheaper  to  install  because  of  the 
simple  method  of  burying  and  the  great 
strain  that  can  be  applied  — American  Bull- 
Tongue  Anchors  reduce  the  cost  of  the 
process  of  guying  a  pole  by  reduction  in 
labor,  they  stay  solid,  they  do  not  slip— no 
take  up  required.  21  cents  worth  holds  8,713 
pounds,  42  cents  worth  holds  10,521  pounds, 
other  money's  worth  in  proportion. 

I.  A.   BENNETT, 

529  and  630  Monadnock  Block 


CHICACO 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Rememiier  these  rods  have  no  lost 
motion. 

These  Couplings  are  of  Steel  and 
are  made  io  the  best  possible  manaer. 


Write  for  list  o(*person&  using  tnese 
rods— 26,ooo8old  since  May  1902.  Made 


ia  3  ft-.'and  4  ft.  lengths. 
Price,  3  It.  7S  cests,  4  li.  D^c 
Patented  February  34, 1903, 


T.    J. 

32AA  lorth  Flftasntb  Straat 


PHILAOELPHia,  PA. 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

\  14  Years'  Use  on  Street  Bj„  light  and  Power  Ciiramulatoi  s 
Has  Proven  its  Worth.    WE  GUARANTEE  RESULTS. 
Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES, 

JAS.  McLaughlin  &  co.,  luiv.i&f 

.586  Fuiton  Street,  -  -  Chicago,  III. 


Chicago,  III . 


WeneialWlectzieWempany 


Edgewise  Wound  Enclosed  Arc  Lamps 

FOR     nO-VOLT     DIRECT    CURRENT    SERVICE 

Embody  the  latest  features 
of  Arc  Lamp   manufacture. 

INDESTRUCTIBLE. 

PERFECT  REGULATION. 

PERMANENT  ADJUSTMENT. 

COMPOSED  OF  FEW  PARTS. 

SIMPLICITY  AND  RIGIDITY  OF  CONNECTIONS. 

Write  for  further  information. 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


Chicago  Office:  Monadnock  Block. 


Sales  Offices  In  All  Large  Cities. 
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Never  was  lamp  like  the  Zenith 

More  thaLti  an  incaLndescent 

Less  than  a-rv  a-rc 

And  more  SLdaLptaLble  than  either 

The  Packard  Zenith  lamp  can  be  used  where  it  is  not  practi- 
cable to  use  an  arc  lamp,  and  when  used  in  place  of  a  cluster  of 
incandescents  it  gives  better  light  at  less  cost. 

Made  in  25  and    55    C.    P.    and    for   all    standard    voltages. 

Do  you  want  prices  ? 

E^lectric  Appliance  Company 

CHICAGO  and  SAN  FRANCISCO 


MIOABOIMD 

CHICAGO  MICA  CO., 


•PERFECTOHS" 


VALPARAISO,  IND. 

IIMSU1.ATOI 


SPARKING 


ReducBm  the  working   capacity   of   a 
motor  Of  dynamo,  wearm  out  the  com- 
mutator, wastes  power  and  may  cause 
afire.  Ml  this  may  be  avoided  If  you  use       ....... 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator in  pood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  WIU  Not  Gam    The    Brashes. 

60  Cents  per  Slick.  S6. 00  per  Dozen.        it  will  pat  that  high  gloss  on  the 

SEND  fiOR  FREE  SAMPLE  STICK.  Commutator  you  have  so  long  sought 

For  sale  by  aU  supply  houses,  or  •Iter. 

K.  Mclennan  &  CO.    Sole  Mfrs.,  Room  411  Inter  Ocean  BIdg..  130  Deirborn  SI.,  CHICAGO 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NIW  YORK  and  CHICAGO 


INSULATION  That.. 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


liNPS 


Get  acquainted  with  the 


V 


PEERLESS 


-MONEY  SAVERS 


y     MADE  RIGHT 
__^      PRICED  RIGHT 
y-^  ARE  RIGHT 

THE   WESCO   SUPPLY    CO.,   ST.    LOUIS,    IVIO. 

"EVERYTHING  ELECTRICAL" 


w    IMORTM 


DIRECT  CURRENT 
DYNAMOS   AND   MOTORS 

Compact,  Simple.  Trustworthy,  Economical 

in  Operation 

Superior 

Get  Generator  Bulletin  No.  2530 


Northern  Electrical  Mfg.  Co.,  Madison,  Wis.,  U.S.A. 
:  BNaiNBBBS  ::  MANUFACTURERS 


VOLT -AMMETERS,  I 

POCKET  SIZE. 

For  Testing  Batterfes  and  Batterj  ' 
Circuits,  Locating  Faults, 
Grounds,  etc 

BELIABLE.       ACCUBATE. 
Send  for  Clrcolar. 

L.  M.  PICNOLET, 

;8-80  Cortlandt  St.  NEW  YORK.  N.  Y 


'AMERICAN 


15  STORAGE 
CELLS 


ARE  THE  BEST-     Send  lor  daicrlpllvt  Circular. 

AMERICAN  BATTERY  CO., 

ECT-o  ias9.  171  S.  Clinton  St.,  Chicago. 


K<X 

:  ^^^Sf - 

^■BBBB^.' 

/^ni 

BiBi^E3^BS-~ 

H 

H^p ' 

-i^H 

iwi^^^ 

-^^^IHH 

H^H^^^^^^; 

-'flifl 

P^HHpS^'-' 

Jfcl 

HgP^^- " 

^A^^^Hf^J 

^£^^' 

l^pm^ 

•  _-. 

^^^    r   .  **" 

Made  in  lour 
sizes 

■■:>  liL'htS 
IG       ■■         .     So.Onand 
i>-t      ■■        I      upwards 
L32      •■        J 

Electric  Lighting  Outfits 

READY  FOR  USE 

Very  popular  for  electric  light- 
ing decorations  and  especial- 
ly adapted  to  the  light-ing  of 
Christmas  trees. 


Safe,  Simple  and  Convenient 


EDISON  DECORATIVE  &  MINIATURE 
LAMP  DEPARTMENT 

QENBRAL  ELECTRIC  COMPANY, 
Harrison,  N.  J. 


SINGLE-PHASE  SELF-STARTING 

ALTERNATING  CURRENT  MOTORS 

That  will  start  under  full  load  are  our  specialty.  Can 
be  mounted  on  floor,  ceiling,  or  side  wall.  It  is  to  your 
interest  financially  to  become  acquainted  with  them  be- 
fore placing  your  next  order. 

CENTURY  ELECTRIC  COMPANY 


1 0O7-9-  I 


Main  Office  and  Works 

Locust  Street 


St.  Louis,  Mo. 


GASOLINE  ENGINES   FOR  ELECTRIC   LIGHTING. 

Don't  buy  until  you  have  investigated  the  "IVIaster  Workman,"  a  two-cylinder  gasoline  engine,  superior  to  all  one-cylinder 
engines  for  electric  lighting;  quick  and  easy  started.  Has  little  or  no  vibration.  Maintains  a  steady  unfllckering  light.  Weighs 
less  than  half  of  one-cylinder  engine  and  furnishes  the  following  sizes:  4,5.6,8,  1  O,  12,  1  6  and  18  horsepower.  Ten  16- 
candlepower  lights  to  the  horse. iSolely  manufactured  by  the  TEMPLE  pump  company.    Established  51  years  ago. 

Please  mention  this  papen  1 5th  Street  smd  1 6th  Place  near  Canal  street,  Chicago. 
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FNANK  N.  PHILLIPS.  PftcsiOENT. 

C.   H.  WAOCNSCIL,   TREASURER. 


EUQCNC  F.  PHILLIPS. 
General  Manager. 


C.  ROWLAND  PHILLIP*.  ViCE-Pnbb. 

c,  n.  hehington.Jr.,  sec 


AMERICAN  ELECTRICAL  WORKS, 


PKOTlBEJfCE,  K.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  U8E. 
New  roRK  Store,  AV.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


Sterling  Black  Plastic  Insulator. 

One  hundred  lays'  contlnious  baking  at  180°  F. 
will  not  make  It  brittle.  Water  repellent.  Oil  prsof. 

THE  STERLING  VARNISH  CO.,     •     -      Pittsburg,  Pa. 


THE  UNITED  STATES  GOVERNMENT 


-USED- 


Stombaugli  Guy  Ancliors 


EXCLUSIVELY  FOR 


Anchoring  their  Wireless  Telegraph  Masts  in  Porto 
Rico,  Cuba,  Panama  and  Key  West. 


8  and   10  inch  anchors  mere  used. 


8,  10  and  12  Inch  style. 

W.  N.  MATTHEWS  &BRO.,  Manufacturers 

603  Carleton  Building,  St.  Louis 


EXPERT  IN 


U.  S.  &  FOREIGN 


ELECTRICITY 
IVIECHANICS 
PATENT  CAUSES 

SOLICIT.,  »F      pUJEflTS 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


YOST  SPECIALTIES. 

Sockets,  Wait 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjusters. 

CBfaloffua  for 
tho  asking. 

THE  YOST  ELECTRIC  MFO.  CO. 

TOLEDO,  OHIO. 


OONTINUOUS  Rail  JOINT  CO.  OF  flM. 

General  Offices:    Century  Building 

NEWARK,  N.  J. 
OVER  20,000  MILES  IN   USE 

Highest  Award  at  Paris  Eipositlon,  1900,  Buffalo,  1901 


FARIES 

nXTUISES 


Shades 

Brackets 

Clusters 

Portawbles 

Cjs^nopies 

Chandeliers 

Nozzles 

Fittings 

Ca^stings 


aure  UNIVERSALLY 
USED 

Catalog  Mailed  on  Application 

FARIES  MFG.  CO. 

DECATUR,  ILL. 


Crimshaw 


Raven  White  Core 


Raven  Black  Core 


ALL  OUR  WIRES  pass  InspectioQund  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapea  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


nAIN  OFFICE : 
lU.  116  &  IIS  Libert]'  St.,  New  York. 


BRANCHBS:J  ,p2<b"espfa?„°eist. 


BOSTON : 
->  Otis  St. 


SAN  FRANCISCO : 
33  Second  5t. 


NATIONAL  CODE  STANOARO 

"0.  K."  Weatherprool  Wire. 

Slow  -  Biirning  leatherprooi 

and  Ideal  lire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

'  Office  and  Factory:  PtWTUCKET.  R.  I. 


DIRECT    CURRENT 


GENERATORS 


FOR    LIGHT    AND    POWER 

Our  generators  have  a  high 
efficiency  and  great  endurance 
under  the  most  exacting  con- 
ditions of  service.  Sizes  up 
tu  I. GOO  K.  W. 
Write  for  budletin  No.  105 14. 

SPRAQUE 

ELECTRIC      COnPANY 

General  Offices : 
527  West  34th  Street,  New  York 
Chicago   Office:     Fisher   Building 
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November  19,   1904 


■WAATED,  FOB   SAL.E    and 

similar  WAST  COliCJm  adverlise- 
mtnts  (jo  words  or  /ess),  S'S°  "" 
insertion ;  additional  -words  3c  each. 
POSITION  "WANTED  advertise- 
ments {JO  zvords  or  less),  ^i.oo  an  in- 
sertion;  additional  ivords  2C  each. 


WANTED. 


A  young  man  familiar  with  both  theory  and 
jiractice  in  the  maouracture  of  motors  and  dy- 
namos. Prefer  graduate  from  some  technical 
school.  Siaie  e.xnerlence  and  salary  e.vpecled. 
Address  BOX  AIS,  care  \Vest<^rn  Kleciriclan, 
TjIO  Mar-iuette  Bldg..  rhicairo.  111. 


WANTED. 


An  experienced  and  up-to-date  transformer 
designi-r  by  lart;e  and  reliable  manufacturing 
company.  lo  reply  state  experience  and  salary 
required:  eive  references.  Address  BOX  419, 
care  Western  Electrician.  ."»10  Marquette  Bid;?.. 
Chicago. 


WANTED. 


By  a  larjie  electrical  mantifacturing  company, 
a  thoroughly  experienced  man  for  the  design 
and  development  of  railway  motors  and  electric 
locomoilvtrs.  A  fine  position  for  the  right  man. 
la  replv  slate  i-xperlencc  and  salary;  give  testi- 
monials. Address  BOX  4ls.  care  of  Western 
Electrician.  510  Marquette  Uldg. ,  Chicago. 


WANTED. 

A  rtrst-class  practical  sparking  coll  man. 
Give  in  full  experience  in  the  business  and 
salary  required.  The  position  would  be  In 
Chicago.  Address  BOX  420,  care  Western 
Electrician.  510  Marquette  Itldt;.,  Chicago.  111. 


AGENCY   WANTED. 

A  firm  o(  Engineers  with  good  trade  connec- 
tions is  open  10  represent  Manufacturers  of 
Electrical  and  Mechanical  commodities  In  Chi- 
cago and  vicinity.  Address  BOK  411,  care  of 
Western  Electrician.  510  Marquette  Building, 
Chicago,  111. 


FOR  SALE 

1  Stanley  generator,  two-phase.  16.000  alter- 

nalions,  1.000-2,000  volts,  40  K.  W.,   1333 

R.  P.  M.  and  exciter. 
1  Stanley  generator,  two  phase.  16.000  alterna- 

tioos.    1,000-2,000  volts.  60  K.   W.,    1.000 

R.  P.  M.  with  exciter. 

Complete  marble  switchboard  with  new  in- 
struments forabove. 

1  Westinghouse    generator.  75  K.  W.,  single- 

phape,  1,100  volts.  7.200  aliemaiions,  ex- 
citer, switchboard,  new  instruments  com- 
plete. 750  R.  P.  M. 

2  New  belts. 

1  Russell  13x20  4-valve  engine,  200  R.  P.  M, 

1  Hall  9'4xl0  engine,  350  R.  P.  M. 

2  Boilers.  16x54  inch.  42  4-inch  lubes,  allowed 

110    lbs.    pressure,  complete  with  50-foot 
stack, 
1  Hoppes  heater.    All  steam  pipe,  valves,  etc. 

AH  in  good  condition.  Can  be  seen  running 
until  December  15th.  Wears  atiandoning  this 
plant  on  account  of  removal,  and  will  sell  all  or 
in  part.    For  further  information,  address 

TIBBE  ELECTRIC  CO.,    Washington,  Mo.,  or 

RUEBEL-SCHWEDTMANN  -  WELLS,  St.Louls. 


FOR  SALE 

1-360  K.  W.  General  Electric  Alternator,  Three  Phase 

1-240      "       Westinghouse               "  Single 

2-150      "       Warren                           "  •• 

1-150      "      Westinghouse              "  "            " 

1-150      •■      Wood                           "  " 

1-150      "       Stanley                          "  " 

1-120      "      General  Electric         "  Three       '■ 

1-120      "       General  Electric          "  Single 

I  120      ■'       Westinghouse              "  " 

1-  90      "       General  Electric         "  " 

1-75      "       Westinghouse               "  Two 

I-  75      "      Westinghouse             "  Single 

1-  75      *•      Westinghouse             ••  Two 

Direct  connected  to  Gales*  Engine. 

Send  for  our  Monthly  Bargain  Sheet  with  com 
plete  list  and  net  prices. 

GREGORY  ELECTRIC  CO. 

54-62  5.  Clinton  St.,  Chicago,  III. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


PLANT  OF  THE  UNITED  STATES  CARBON  COMPANY  Including  land, 
buildings,  machinery,  etc.,  situated  on  the  Pennsylvania  Railroad 
within  the  city  limits  of  Cleveland,  Ohio. 

LAND — Vacant  and  covered  by  buildings  about  2+  acres,  bounded  on  two  sides 
by  streets  and  having  a  frontage  of  348  ft.  4  in.  on  the  Pennsylvania 
Railroad. 

BUILDINGS — Main  building  is  a  two  and  one  story  brick  building  with 
gravel  roof,  the  two-story  part  having  a  frontage  of  191  ft.  on  Grand 
Ave.,  by  about  50  ft.  The  one-story  part  having  a  frontage  of  211  ft. 
on  the  switch  from  the  Pennsylvania  Railroad  by  about  55  ft.  The 
shipping  room  is  40  ft.  front  on  Grand  Ave.,  by  110  ft.  deep  to  a  switch 
from  the  Pennsylvania  Railroad  and  is  a  two  story  brick  building,  with 
gravel  roof;  the  second  floor,  however,  only  covers  a  space  of  14  by  40 
ft.  in  the  front  part  of  the  luilding.  See  diagram  of  land  and  build- 
ings above. 

MACHINERY — Pulleys,  shafting,  belting  and  complete  machinery  for  the 
manufacture  of  electric-lig.it  carbons  and  for  furnishing  power,  heat 
and  light  for  the  plant.   Capacity  of  plant  about  50,000  carbons  per  day. 

For  information  address, 

THE  GUARDIAN  SAVINGS  &  TRUST  COMPANY, 

CLEVELAND,  OHIO. 


AKES     NEW.   DOES 
lORATE.    ESTABLISHED    IG  YEARS.  SOLD    BY  AGENTS    A'ND    DEALERS      ALL     OyER      THE    V 

s .  M ETAL  p 0 LI sn ;::; eii 

S  ALL  METALS.   BBa^c^cr.   Hr  -  Yoo«.  C-i=*co.  Sas  Fr^iHcscj,    Z95.  E.  Wa  s  hikgtqn  St.  iNDlflMflPHLlS.  IND 


POLISHES  ALL  METALS.   Bpa^c^cr.   Hr-Yo. 


One42-ln.  xlSft.  9-in..250H.  P.  Worthington  Water  Tube. 
One  60-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  Devine  Tubular  Boiler. 

EIMOIIMES. 

One  600  H.  P.,  21  x  36  x  30.  'Williams  Tandem  Horizontal  Compound.  140  E.  P.  M, 
Two  600  H.  P.,  20  X  30  X  24.  Porier-Allen  Tandem  Compoui-d.  200  R   P.  M. 
One  250  H.  P..  12x  24x  18  Milliams  Tandem  Comround.  250  K.  P.  M. 
Two  100  H.  P..  13  X  12,  Dick  &  Church,  High  Speed  Auiomalic. 
PARTIAL    LIST   ONLY. 
Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


The  Recently  Enlarged  Edition  oj 

WEBSTERS 

INTERNATIONAL 

DICTIONARY 


COXTATS'S 

25,000  NEW  WORDS,  Etc. 

New    Gazetteer    of    the    World 

Ne-w      Biographical      Dictionary 

New  Plates-     2380  Qnarto  Pntrt.-s.     :aK<()  IlluKtratioiiB. 


Should  be  in  Every 
Home,   School,    and    Office 

Also    Webster's  Collegiate  Dictionary    with 

iioo  pages,     I4cx>  illustrations.    Size:   7.\iox2-'(j  in. 

A  Special  Thin  Paper  Edition 

iiist  JBsuod,  prinU'.l  frfim  mmi:  iiliUea  as  rccjlar  C'llilion. 
Itt    -  ■  ■  ■  ,-.-_... 


'Xha3  limpi'i 


.-V&Vl' 


FREE.  "A  Test  in  Pronunciation.'* 

infitrnctivo  and  cntortaininc.     Al^^o  illuht  rutod  pcunphlcta. 

G.  6  C.  MERRIAM  CO,, 

Publishers,  Springfield,  Ma.ss. 


Louisville 

and 

Chicago 

And  the  places  north 
And  the  places  south 
And  the  places  between  are  reached 
by  the  quick  day  and  night  trains. 
THE 


o^r 


MDNON  ROUTE 


•  "         ■  ^"^ • 

Also  the  celebrated  health  resorts. French 
Lickand  West  BadenSprings.are  reached 
only  by  this  road. 

Booklets  about  the  Springs,  their  wrmdcrful 
waters    and    the    fine    ho; els.     sent     free. 

CHAS.  H.  ROCKWELL    FRANK  J.  REED 

TrafTic  Matiaccr  Gen,  Pnss,  Act. 

202  Custom  House  Place,  Chicago 


WE  PAY 


highest  market  prices  for  scrap  copper,  bras& 
and   platinum,  also  Incandescent  lamp  bases, 


etc.    You  can  make 


BIG  MONEY 

in  scrap  of  this  kind.    Save  it  and  send  it  to  the 
Great    Western    Smelting    and    Refining:   Co.- 


Chicago,  headquarters 


FOR  SCRAP 
COPPER 


900 
825 

900 
750 
000 
600 
500 

450 
400 
450 
430 
350 
350 
300 
300 


173 
165 
150 
140 
125 

no 

000 
300 


450 
350 


250 
1 50 
150 


Corliss  Engines. 

>  h.  p.,  36x48,  AlUs  Corliss,  1890  heavy 

duty, 
h.  p..  .34x60,  International, 
h.  p.,  32i48,  Allis  Corliss.  1S90  heavy 

duty, 
h.  p.,  22.t42s4S.  Hamilton,  Tand.  Comp. 
h.  p..  32x54.  Hamilton.  1890  Frgme. 
h.  p.,  30x54.  St.  l.ouls.  1890  Frame, 
h.  p.,  28x00,  riilladelphia. 
b.  p.,    16x32x42.    Corliss   Cross    Comp., 

latest  type, 
h.  p.,  16x30x42,  Allis  Cross  Cpmp. 
h.  p.,  23!4x00.  Geo.  H.  Corliss, 
h.  p.,  24x48,  Harris,  latest  type, 
h.  p.,  24x48,  Brown. 
U.  p..  22x42,  Allis,  1890  Frame, 
h.  p..  22x42,  Slater,  1890  Frame. 
20x4  8,  Harris. 
20x42,  Hamilton. 
12x22x42.  Atlas  Tandem  Comp. 
h.  p.,  18x42.  Hnrallton. 
h.  p,  10x42,  Allis. 
h.  p.,  16.^30,  Sioux,  1902. 
h.  p.,  15x38,  Brown, 
h.  p.,  14x42,  Allis. 
h.  p.,  14x36.  Putnam, 
h.  p.,  12x36,  Harris, 
h.  p.,  28';^x52.  Buckeye  Automatic, 
h.  p.,  17',4x30 '/jx27.      Buckeye      Cross 

Comp. 
h.  p..  10i/..x28'/{.x27.      Buckeye      Cross 

Comp. 
h.  p.,  24x48.  Buckeye  Automatic, 
h.  p.,  16x26x18,  Ideal  Tandem  Comp. 
h.  p.,  14x22x16,   Ideal  Tandem  Comp. 
h.  p.,  16x27x16,  Westinghouse  Comp. 
h.  p.,  15x24,  Cummer, 
h.  p.,  lOt'oxlSxlS,     Williams      Tandem 


h.  p.. 

h.  p., 

ih.  p.. 


Comp. 


Whitehead  Machiflery  Company, 

DAVENPORT,  IOWA. 


ELECTRICAL 

AND  OTHER 

INDUSTRIES 

ARE  I 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  inducements,         i 
Favorable  Freielit  Rates, 
Good   Labor  Conditions, 
Heaitlifui  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  Mississippi  VALLEY  R.  R. 

.  For  full  information  and  descriptive  pam- 
phlet address 

J.  C.  CLAIR, 

I  Industrial  CommlBiloaer 

I.Park  Row,  Chicago,  III 


BUY  YOUR  BOOKS 

FSOMTHB 

Elactrlolan  Pub.  Co,.  6 1 0  Marquette  Bld|..  Chleigo* 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solici'ed 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 

OPEN    DAY   AND    NIGHT.       "s 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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RK  YOU  WURKIED  bo 
cause  your  present  oc- 
cupation and  salary  are  ua- 
satisfactory  i  We  can  tihaiige 
j"our  condition.   We  point 
out  to  you  the  right  way  to 
better  pay  and  a  better  po- 
sition,and  help 
vou  get  it.  We 
have    helped 
thousands.     It 
Is  don©  by  our 
practical    mail   eys- 
In  your  spare  time. 

FRBESO-page  book  

(lUuatratedi  tells  of  actual  experiences,  and  men- 
tions many  examples  of  how  our  students  have 
been  able  to  qualify  for  advancement  iind  irood 
salaried  poBltions.  Courses  in  Electrical  Engi- 
neering. Steam  Engineering.  Mechanical  Engi- 
neering. Telephony.  Telegraphy,  Electric  Light- 
ing, Electric  Railways.  Electric  Motorman's 
Course.  Short  Electrical  Course,  Dynamo  Tender's 
Course.  Arithmetic.  Algebra.  Write  TO-DaY  for 
our  free  hoot.  Mention  subject  which  InterfPts 
vou.  ELECTRICAL  ENGINEERING  INSTI- 
TUTE. Dep't  K,  240A  West  23rd  St..  New  York. 


THE 

RIGHT 
WAY 

TO 

BETTER 
PAY 


JEbwARos  AH;,co 


Lock  Gravity 

Drop 
Annunciator. 


Extra  heavy,  well  finished  case 
of  ornamental  design. 

The  drops  being  fastened  to  the 
back-board,  the  case  may  be  re- 
moved without  disconnecting  wires. 

WESTERN  ELECTRIC  CO., 

Selling  Agent*. 


ve^Yowk  H-y 


FOR  SALE® 

Railway  Generators 


Size  44S  Standard  Crocker-  Wheeler  Railway  Generator 

Six  direct-current  generators,  driven  by  a 
variety  of  prime  movers,  which  supply 
power  for  the  Intramural  Railway  at 
the  St.  Louis  Exposition,  will  be  ready 
for  delivery  after  January  i.  Let  us  send 
you  further  particulars. 


15  Branch  Offices :  a  1M       T 

Chicago,  St.  Louis.  Pittsburg,  Etc.   Ampere,  IN.vl. 


Wa^rrerv 


Alternator 


WARREN 
ALTERNATORS 

are 

profit 
producers 

and 

surplus 
sweilers 

WE   GUARANTEE 
WHAT   WE    SELL 

b.nd 

SELL  WHAT  WE 
GUARANTEE 


lENtipilCjyiF&.| 

Sa.ndusky,  0> 


HENRY  NEWGARD  &  CO. 

ELECTRICAL  CONSTRUCTION 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illinois. 


SATiSFACTtON    ASSURED 


Evepy  bBttepy 
has  its  own 
guarantecm 

Ughilna 
BattarlBS, 

Automobile 
Sparkers, 

Prompt  delivery 
made  on  rush  or- 
ders. 

We  work  night 
and  day, 


Northwestern  Storage  Battery  Co., 

28S  Madison  St.,  m  -  .  Ohicago,  III, 


m 

JK^f    jM^L 

CE/fT-RAL    STATION    MAJVAGE-RS 

Don't  Be  Afraid 

1 

hk. 

of  the  Gas  Pla-nt 

WORK  UP  A  MOTOR.  LOAD 

s 

^W\ 

>^K1 

We  can  furnish  you 

SINGLE    PHASE    MOTORS 

that  will  start  under  full  load  in 
sizes  ranging  frorei  ]%  to  35  H.  P. 

Warner   Electric  Mfg,    Co. 

ST.  LO\/IS,  MO„  V.  S.  A. 

'4 
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DEARBORN    WATER    TREATMENT 


Stops  that  expense  and  worry  over  scale  in  boilers. 
We  correct  waters    of   all    classes   for  boiler   purposes. 


Send  gallon  sample  to  Chicago  Laboratory  for  Analysis. 
Write  for  Booklet  "R." 


OHEIVIICAL-    \A/^ORKS, 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL.  ^A/^  IWI. 


OGAR, 


Telephone:..HarrIson  3930  and  393 1. 


Dixon's 
Traction 


Has  a  27  Years'  Record 

in  restoring  and  preserving  the 
__      _       _^  ,         ,  clinging  power  of  leather  belts. 

Belt    L/feSSing     DescnptivebookletlZSEandsampIeuponrequest. 

.((.ISEPH    DIXOS   CRUCim.lC  CO.,  JERSEY   CITV,  N.  J. 


Are  built  on  lines  of  strict  origi- 
nality, and  are  protected  by  the 
Olds  patents.  The  essential  parts 
of  oor  engines  combine  the  highest 
efficiency  with  the  greatest  simplic- 
ity of  construction  and  operation. 
No  engine  madf  a>pproaches  the 
Olds  for  economy    and  durability. 


stationary  Engines 
Portable  Engines 


2  to  100  H.  P. 
8  to     18  H.P. 


Cas  and 

Gasoline 
Engines 


Write  to-day  for  full  informatton 
and  new  illustrated  catalog. 

Olds  Gasoline  Engine  Works 

252  River  street,     -      Lansing,  Mich. 

3  982 


JEFFREY 


Elevating.    Conveying.    Power    Transmission,    Screening.    Crushing    Dredging. 
Rock  and    Coal    Drilling.    Coal    Cutting.    Hauling    and    Washing    Machinery. 

OUR  UATALtn;UES  AHB  TOUHS   FOK  THE  ASKING. 
TheJEFFREY  MANUFACTURING  CO..  Columbus,  O.,  U.S.A. 


BEST  OH  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

neaULATJON  AND  ECONOMY 
OP      FUEL     UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Tbea  compare  It  with  some  Oms  Engine 
hand  books  that  cost  $1.00. 


Woolley 

Foundry  &  Machm  Works 

Box  40a,  Anderson,  Ind. 
U.  S.  A. 


REG.TRADE  MARKS    JhE  PHOSPHOR  BRONZE  SMELTING CO.QMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
'         ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

'Wcas/un^im^'      ■■  — DELTA   METAL 

/^  CASTINGS,  STAMPINGS  and  FORGINeS 

ORIGINAL  AND  SoLeMaKERS  IN  THE    U.S. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


MANUFACTURERS  OF 


RUSSELL  W.  KNICHT,  Treasurer 

IVI 


IVI 

304  PEARL  STREET 


Kiinery  for   I  nsula-tirig  Eleo-trioal   \A/iro8 

I 

PROVIDENCE,  R.  I.,  U.  S.  A. 


Bri^lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

F-INE     ^A.STIIMOS     A.    SPBCIA,L.-rY 


2- 


ARE  YOU  LOOKING  FORMONEY? 

WALRATH  GAS  OR  GVSOLINB  ENGINES 

light  on  the  subject. 

WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

II  ■will  produce  as  good  a  com- 
raerctalliglit  as  tbat  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  W 

MARINETTE 
GAS  ENGINE  CO., 

-   "  CtllCAQO  HBianXS,  ILU 

AGENCIES  : 
Keystone  Engineering  Co.,  Farmer's  Bank  Bldg.,  Pittsburg.  Pa. 

Strong,  Carlisle  A  Hammond  Co.,  61-67  Frankfort  St..  Cleveland.  Ohio 
Mackay  Engineering  Co.,  149  Broadway,  N.  Y. 

C.  H.  Seldenglanz.,  52  When  Bldg.,  Indianapolis.  Ind. 


V. 


GREEN'S 


Installed  In 

Eleotrlc  Light  and 

Power  Plants 


ECONOMIZER 


K 


Saves  10  to  20<^  In  Fuel. 

Increases  Boiler 

Efficiency  20  to  40%. 

We  are  doing  it  all  over  the 
country,  and  would  like  an  op- 
portunity to  have  our  experts 
look  over  your  plant  and  ex  plain 
how  the  utilization  of  the  waste 
gases  win  do  it  for  you. 

THE  GREEN  FUEL 
ECONOMIZER  GO. 

Matteawan.  N.  Y. 


1 

/  \  _ 

ll 

1 

S^H 

iii 

pp^ 

H»i 

I 


SAMSON  TURBINE 

The  GATES  on  the  SAMSON  are  so  nearly  BAL- 
ANCED that  a  GOVERNOR  can  operate  them  with 
the  GREATEST  EASE.  This  assures  CLOSE 
SPEED  REGULATION  which  is  desirable  because  it 
saves  WEAR  and  TEAR  in  the  electrical  equipment 

Write  IJcpt.  D  for  Catiilogue 

THE    JAMES    LEFFEL    <&,    CO., 

Springfield,  Ohio,  U.  S.  A. 
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ARNOLD  ELECTRIC 
POWER  STATION  Co, 

Engineers,  Constructors  for  Complete 
Electric  Plants.     Results  Guaranteed. 


BUTTERFIELD,  J.  F. 

I    ELECTRICAL  ENGINEER  AKD  CONTRACTOR, 

I  Complete  Telephone  Exchanges  Built  and  Ma- 

1  terlal  Furnished. 

i  Cable  Construction  and  Dnderground  Conduit 

I  Construction  aSpecialt}-. 

j  Room  595,  113  Adams  Street.       CHIOAQO,  ILL. 


J.  H.  HALLBERG 

Consulting  Engineer 

Electric  Light,  Power  and  Rallwaj-  Plants 

I  Suggestions  to  secure  Economy,  Speoilications,  I 

Examinations  and  Reports 

45  Broadway,  NEW  YORK 

Loug  Ulstaace  Telephone  4578  Brood 


KOHLER  BROS. 

I  Contracting  Electrical  Engineers, 
Lighting  Power  Railways, 

I8o4-i8o6-i8o8-i8io-i8i2  Fisher  Buildlne, 
CHICAGO. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Coostract  and  Operate  Railway,  Light,  j 

Power  and  Hydraulic  Plants. 

BxaminationB  and  Reports. 

New  York  Life  Building,      .     CHICAGO,  ILL.  ] 


ENGINEERS 

Eepresented  in  this   "Directory"  are 
enabled  to  come  in  touch  with   many  I 
prospective  customers  who  cannot   ha 
reached  through  any  other  source. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 
Electric  Power  Transmission. 

Suite  1303,  Chemical  Bldg., 


RUEBEL  •  SCHWEDTMANN- 
WELLS. 

CONSULTING.  MECHANICAL  iKD 
ELECTRICAL  ENGINEERS, 

Suite   801  Chemical  Building, 
ST.  LOUIS,  U.  8.  A. 


[Robert  W.  Hunt&  Co., 
engineers 

1121  The  Rookery,  66  Broadway, 

Chicago.  New  York. 

Monongahela  Bank  Bldg.,  Pittsburg. 
Norfolii  House,  Cannon  St.,  London. 


SARGENT  &  LUNDY,! 

ENGINEERS, 

RAILWAY  EXCHANGE. 

Cor.  Jackson  and  MichiEan  Boulevards, 

CHICAGO. 

Frederick  Sargent.  A.  D.  Lcndy. 


A  WEEKLY 
REPRESENTATION! 

in  this    "Directory"  enables   engi- 
before  all  possible  I 


neers  to  keep 
customers. 


SCHOTT,  W.    H., 

ENGINEER  AND  CONTRACTOR. 
Specialtifs — Central  Station  Heatliin  Plants, 
Water  Works  Steam  Plants,  Electric  Light,  Gas  [ 
and  Street  Railway  Plants. 

I  Marquette  Buildino,  CHICAGO. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrlcml 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


£.  W  Hammer,  H.  J.  Jllnilnnick, 

Prea.  andTreaa.  Bee,  ondGen'lSup't.  | 

General  Engineering 

r^f^       Tut?  Consulting  and 

\^u,,    X  nri    Contracting  Engineers. 

Tel©phones,ElectrlcLlght,PowerTranBmi»slon  I 

Suite  1112. 136  ADAMS  ST.,  CHICAGO. 

Long  Distance  Telephone  Central  478. 


KEMP,  R.  W. 

[  Consulting  and  Contracting  Teleptione 

Engineer. 

Plans  and  Specification  for  complete  plants. 

Old  plants  overhauled  and  placed  on  paying 

baeis.      Territory,    Kansas,    Otlatioma    and 

j  Inoian  Territory. 

Welllnqton,       -        -        -        Kansas. 


STANTON,   LE  ROY  W. 

Consul!  ing  Telephone  Engineer 
Plans.  SpeciScations  and  Supervision  of 
Installation  of  Complete  Telephone  Plants 
Special  Reports  on  Telephone 
Properties  and  Apparatus 
411  Electrical  Bldg.,     Cleveland,  Ohio 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

McuarRa 

AMERICAN  INSTITUTE  SF  CLECTRICA!,  ENGINEERS 

«IIEIIICAN   SStlETY    or    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETY  OF  CIVIL  ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


^  ■  ■  MECHANICAL, 

Engineering  i? 

Complete  and  short  couraes.  Thoroughly  equipped 
engineering  shops.  Shop  work  from  the  be- 
ginnlng.  Short  courses  In  Steam  and  Electrical 
EDglnetrlng.  Expenses  low.  Accommodations  the 
best.  School  all  year.  Students  may  enter  any  time. 
Correspondence  ateam  and  electrical  courses.  Send 
lor  catalogue.  Mention  course  In  which  Interested. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


BEST  iN  THE  WORLD 

Write  for  full  particulars 

Reynotds  Elec.Flashirllfg.  Co 

221  Fifth  Ave.,  Chicago. 


=  = 
m  o 


J.J.CGAN'S      ^V^ 

'Acm' coumrATOR^m,  | 


].  J.  EGAN'S  "ACME"  COMMUTATOR  COMPOUND 

absolutely  Dreventa  xparklng  orcuttiDer.  One  Btlckof 
"Acme"  is  eqaal  to  one  galloo  of  oil  for  labricating 
commatatora.    Free  Sample.    AGENTS  WAUTED. 

&0c  Der  Stick.       95.00  per  doz.  ^ 

J.  J.  EfaaStllMfs:.,  317  AutlilATe.,  Tel.  Polk,  1779  CfalUEO 


PRESERVE  YOUR  COPIES 
WESTERN     ELECTRICIAN 


=B1NDERS  Si.OO   EACH. 


ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  ...  CHICAGO. 


CHICAGO    DIE 


AND 


ELECTRIC  CO. 

87-89-91    WEST   LAKE   STREET 

CHICAGO 


Manufacturers    of 

Patent  Improved  American  Wire  Joints 
lUaxstadt  Patent  Mioa  Fuses 

Maxstadt  Patent  Liglitning  Arresters 
Maxstadt  Patent  Fuse  Blocks 
Paper  Sleeves,  Etcm 

Expert  Die  Makers  and  Machinists 


^^^               "'"^CUO^^''                ^^^ 

Lundell 

"Universal" 

Apparatus 

Represents    finality  of  design.     Constant 
and    Variable    Speeds.      Ratio:    3    to    i. 

Direct  and  Alternating 
Current 

Generators 

Built     in    all    capacities     for     Lighting, 
Power  and  Railway  Service. 

TRADE  MARK 

National  Electric  Company 

Qeneral  Sales  Office  and  Works 

MILWAUKEE 

New  York       Philadelphia       Charleston,  W.  Va.       Pittsburg       Chicago       Seattle       San  Francisco 

i6 
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They  Are  All  Talking  About  The  "Tornquisf 


HIGH    GRADE 

BABY 

KNIFE 

SWITCHES 

None  BeHer 

Made 

STAMPING 

AND 
PUTING 


King  of  Protectors 


The  Only  Sure  Protector 
Made 


Better  buy  a  "Tornquist"  it  is  the  greatest  suc- 
cess in  the  telephone  field.  Order  sample 
now.     Sold  by  all  jobbers. 


Clinton  Stamping  &  Electric  Co. 


CLINTON,  IOW(A 


BITUMINIZED  FIBER 

CONDUIT ^ 

FOR  UNDERGROUND  CONSTRUCTION 


Some  of  the  important  features  of  Bituminized 
Fiber  Conduit:  High  insulating  qualities.  Non- 
abrasive  inner  surface.  Male  and  female  joint. 
Absolute  and  permanent  self-alignment.  Long 
units.  Light  weight.  Moisture  proof.  Ever- 
lasting. 


American  Conduit  Co. 

Main  Officas:  1005-6  Manhattan  Building,  jOhicago 

other   Offices: 

t70  Broadway,  Mew  York,  336  Macy  St.,  los  Angeles  - 


SEE  THAT  FLAME 


tT'S  JUST  WHAT  YOU  NEED 

for  fine  soldering  for  internal  wiring  and 
switchbcard  work,  storage  battery,  lead 
burnings  etc. 

TitB  Turner  Doul$le  Jet 
Aicoiioi  Blow  Pipe  Nom  10m 

Burns  wood  alcohol  and  produces  a 
clean  non-oxidizing  needle  pointed  or  a 
brush  flame  of  over3,ooo  degrees  of  heat. 
The  burner  can  be  turned  in  any  position. 
Reservoir  2^^  x  5  inches.  Capacity  j( 
pint.     Shipping  weight  2  lbs. 


•THE  ' 


No.  10  Alcohol  Blow  Pipe.    $4.50  each. 
EzprcBi  prepaid  upon  receipt  of  ca^h. 
DISCOUNT  TO  DEALERS. 


Turner  Brass  Works, 

23  N.  FRANKLIN  ST.,   CHICAGO' 


..                                        IMTCn\T  A  TIAXT  A I               1 

^ 

■1^'^  tilt*- '3* 

9     Mechanical  Self=Restoring 

Wk           Drop  Switchboard. 

Hp           A  PERFECT  APPARATUS. 

^^H       Made  In  nay  dislred  capmclfy. 

^^H       Sample  parts  and  quotations  on  request, 

WL             INTERNATIONAL 

i[|   TELEPHONE  M4NCFACTDSIN6  CO. 

CHICAGO,  U.  8.  A. 

No.  12  Double  Line. 


PROTECTORS 
THAT  PROTECT. 

Our  patent  wrapped 
fuse  used  in  our  pro- 
tectors are  an  insurance 
policy  against  light- 
ning. 


Sample  tree   by   mill   to 
any  Exchange  or  Toll  Line 


CENTRAL  TELEPHONE 
AND  ELECTRIC  CO., 

909  Market  St., 
ST.  LOUIS,    U.  S.  A. 


We  latroduced  succcuful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 


Wilta  tor  our  booklet—"  Selective  W." 


CENTRAL 
ENERGY 

O  IK 

MAGNETO 


Impedance  Coll  for  Seltctlves.    No  Sprlngk 


AMERICAN  ELECTRIC  TELEPHONE  CO. 
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STROMBERG-GARLSON 

GENERA  TOR-CALL 

VISUAL  SIGNAL  SWITCHBOARDS 

are  inexpensive  to  maintain  and  nearly 
as  rapid  as  a  lamp  signal  switchboard. 


SIGNALS 
SELF- 
CONTAINED 


NO 
WORKING 

PARTS 
EXPOSED 


This  illustrates  our  No.  A-1249  cabinet  equipped 
with  100  line  signals  and  10  clearing-out  signals. 
Our  standard  cabinets  have  a  capacity  for  50,  60, 
70,  100,  140, 180  and  200  line  signals  of  the  above 
type. 

Bu/letins  Mo,  6  and  7 'E  describe  ihmae  boards 
very  fboraugMy,    Mailed  free  upon  request. 

STROMBERG-GARLSON  TELEPHONE  MFG.  CO., 


GENERAL  OFFICES, 

ROCHESTER,   N.  Y. 


WESTERN  SALES  OFFICE, 

CHICAGO,  ILL. 


Kellogg  Telephone  Apparatus 


A  glance  at  the  Kellogg  desk  set  will  prejudice  you 
in  its  favor,  but  its  working,  wearing  and  lasting 
qualities  are  what  have  made  its  name. 

It  helped  to  win  the  Grand  Prize  at  the  St.  Louis 
Exposition — the  highest  award.  Write  us  for  cata- 
logues telling  you  all  about  it. 


Kellogg  Switchboard  and  Supply  Company 


Qreen  and  Congress  Streets,  CHICAGO 


LOS  ANOGLBS 
Seymour  Building 


CLEVELAND 
Electric  Buiidlns; 


PHILADELPHIA 
Keystone  Teleplione  Building 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo,  150  pp.    Price  $1.00. 

This  liandbook  is  a  reliable  treatise  on  telephony,  and 
a  practical  book  on  telephone  working  and  management, 
based  entirely  on  standard  American  practice.  It  is  ex- 
tremely useful  to  telephone  inspectors  and  operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kempster 
B.  Miller.  M.  E.    510  pp.    3S0  illustrations.    Price  J3.00. 

This  is  the  first  complete  treatise  on  telephonv  in  the 
Enghsh  language.  The  test  is  profusely  illustrated  bv 
cuts  of  commercial  apparatus  and  carefully  prepared 
diagrams  of  circuits.  No  diagram  is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  and  of  the  va- 
-v,as  independent  companies  are  fully  described.  The 
appsraTus  z^^  methods  used  in  making  all  of  the  tests 
required  in   commercial   telephone   work  are  fully  treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  By  A.  E. 
Dobbs.    106  pp.    Price  11.00. 

A  practical  book,  written  in  plain  language.  Full  of 
information  and  diagrams  for  the  operator,  exchange 
manager,  inspector,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  how  to  find  .ind  remedv 
their  trou^^les.  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards. 


A,  B.  C,  OF  THE  TELEPHONE.  By  J.  E.  Homans, 
A.  M.    352  pp.    269  illustrations.    Price  $1.00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  f^j  subject  for 
the  practical  electrician,  wireman,  !i>J&ian  and  en- 
gineer, and  it  is  written  in  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360  pp.    288   illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATURES  OF  TELEPHONE  WORK. 
By  A.   E.   Dobbs.    134  pp.    Price  75  cents. 

A  simple,  plain-speaking  handbook  for  the  practical 
telephone  man. 


TELEPHONE  TROUBLES  AND  HOW  TO  FINl. 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Uaskins.    Eighth   edition.    16mo.    48   pp.    Price  25   cents. 

This  little  volume  is  an  extremely  oractical  work  for 
telephone  emjjioyes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wra.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OP  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece.  F.  R.  S.,  and  A.  J.  Stubbs.  5te 
pp.    333  illustrations.    Price  $4.50. 

TELEPHONES,  THEIR  CONSTRUCTION  AND  PIT- 
TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Alisop.    191   pp.    168  illustrations.    Price  $1.25. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents  Per- 
taining to  Telephones  and  Telephonic  Apparatus.  Publisbed 
by  the  American  Eiectrical  Engineering  Association.  Cloth 
bound;  fully  illustrated.    Price,  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston.  Ph.  D., 
and  A.  E.  Kennelly,  So.  D. ;  12mo,  cloth,  422  pp.,  142  Hlustra- 
tions.    Price  SI. 00. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Geo.  H. 
Cary,    136  pp. ;  Illustrated.    Price  51.00. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING   CO..  510   MARQUETTE    BLDC  CHICAGO. 


A  utomaiiG    Telephones^ 


Privaoy 

Promptness 

Precision 


Profits^ 


Automatic  Eiectric  Co.,         Ctticago,  £/.  Sm  A, 
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PRODUCERS^ 

AND 
WHOLESALERS 
OF  WHITE  CEOARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES   ON    SMALL    POLES. 
Writefora  copy  ofourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA^DRC 


Vards 

[  KOSS  MICH. 
L'ANSE.  •• 
MUNISING      " 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     " 


SUITE    IZ06   TRIBUNE   BLDG.  CHICAGO. 


BRACKETS— X   ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OVR.    MOTTO    IS: 

Prompt  Shipment       QuaUty       Satlsfsotlen       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO,  WIS. 


Idaho  Cedar  Poles 


PACmC  COAST  POLE  CO. 


SPOKANE,  WASH. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Larg*  Slock  Constantly  on  Hand 


Poles 


MICHIGAN 


i:CEDARPOlES 

All  Lengths ANi>sizES 


WESTERN 


I^^J^iJ^ftW^  OwwArXcAU/  §iW(y<MftV  ft^JUrw  €fl(C      ^I&uAm^^uvV  (vwyMtoUAftUw.   fe^etXAftAWrW^XcW. 


Southern  Cedar 

NO  ROTTEX  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


FACTORIES  WANTED 


ALONG  THE 


BURLINCTOM   ROUTE 

to  supply  the  demand 
for    Electrical    Goods. 


Budington; 
Route  ' 


\A/.  H.    IV1A.NS 

INDUSTRrAL  COMMISSIONER, 
209  ADAMS  STREET, 


CHICAGO. 


TELEPHONE       POLES 


Yards  at  Bed  Cliff.  Wis.,  Aitkin,  Peeley,  Cobssset,  Deer  Elver,  Tenstrike 

and  Black  Duck,  Minnesota. 

Large  stocks.    Prompt  shipments.    Car.folly  impeded  stock  at  low  prlcei. 

018-19  Lumber  Exchange 
MINNEAPOLIS,  MINN. 


J.  W.  WORRISON  LUMBER  CO.. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


TTPEB. 


SCHEEFFER  INTEGRATING 
WATTMETER 

Type  E  for  Alternating  Current  Type  F  lor  Direct  Current  CIrculls 

DUST  AND   BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TYPEF. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERHATIMO  CURRENT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURRENT. 


Ntivember  19,   1904 
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MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


SIX-INCH  THIRTIES. 


If  you're  going  to  buy 
any    this    year    get    our 
are  on  the  same  list.     Of  course  we  have  every  size 
but  we  have  too  many  of  these  two  sizes. 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Michigan. 

Pittsburg  Agents,  Tipper  &  Patton,  809  Bessemer  Building. 


price;   7-inch  25s 
vou  ever  needed 


POLES. 

WHITK  OEDAR. 

IDAHO  CEDAR  up  to  8D  ft. 


BERTHOLD 
&  JENNINCS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONC  LEAF 

PINE  AND  FIR. 


Locations    for   Industries 

Brie  Railroad 

CIticago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  lias  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
:an  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Indastrial  Commissioner,  Erie  Railroad  Companj 
21  Corllandt  Street,  New  York 


FREE  CHRISTMAS  DINNERS 


for 

10,000 

of  Chicago's 
Poor 

willtesoppliedby 
the  Salvation 
Army.  Will  you 
help  hy  sending 
a  donation,  no 
matter  how  Small 
to  the 

Salvation 
Anny 

CHICAGO 

HeadqDarters 

399  State  Street 

Chicago,  m. 


Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modem  coaches  which  leave  Central 
Station,  12th  Street  and  Parli  Row  (Lake  Front), 
Chicago  for  St,  Paul,  Minneapolis.  Ashland  and 
Duluth,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.P0ND,G3n'IPass.Agi.,Milwaukee,Wls. 


Practical  Running  of  Dynamos. 

Alittle  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  in  dynamos  and 
motors. 

Catalogue  of  mechanical  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY. 

510  Marquette  Bldg.,  Chicago. 


/«— 


?f  OAR  POUEl 


f^M 


ESTABLISHED   1862 

WM.  MUELLER  COMPANY 

1211-12  13  MARQUETTE  BLDG.  Chicago 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan 

Wholesale  Producers  for  20  years, 


TIES. 


jb  you  o^aviC  Ci^w\L\A  molor 


CMt%a% 


JjCiy 


'■The  King's  Highway.' 


TO   THE 


GATEWAYS  OF  COMMERCE 


THROUGH   THE 


CENTERS  OF  POPULATION, 


adding  greatly  to  the  interest  of  your 
journey,  without  increasing  its  ex- 
pense beyond  what  you  would  expect 
to  pay  for  the  "best,"  which  you  se- 
cure if  you  travel  by  the 


NEW   YORK   CENTRAL    LINES. 


A  Copy  of  "Four-Track  S6rie9"  No.  13.  "Urban 
Population  in  1900,"  will  be  sent  free,  on  receipt  of 
a  two-cent  stamp  by  Qeorge  H.  Daaiels.  General 
PasseneerAgent,  New  Tork  Central  £  Hudson  River 
R.  R.,  Grand  Central  Station,  Mew  York. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,   REPAIR  AND   RENEW 

OLD   BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO 


CENTRAL  STATION  HEATING 


We  arc  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  IVIeter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  iVIeters,  Valves,  Econo- 
mizing Coils,  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Americam  Distbict  Steam  Company 

.T.OH  Western  Electrician.  L  OCK  P  ORT,  N.Y.  CHICAGO  JlL. 
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Automatic  Circuit= Breakers 

For  Direct  and  Alternating  Current  Circuits 


2-Pole,  100  Amp.,  250-VoIt  D.  C. 
Underload  Release. 


3-Pale,  100  Amp.,  440-Volt  A.  C. 
Overload  Release. 


Westinghouse  Type  D 


Carbon  Break  Circuit=Breakers 


Comprise  a  complete  line 
of  current  interrupting  de- 
vices for  almost  every  pos= 
sible  requirement  of  practice. 


Strong,  neat  and  simple  in  construction. 

All  parts  in  plain  view. 

Built  in_.l,  2,  3  and  4=pole  combinations. 

For  all  methods  of  tripping. 

Front  or  back  connection. 


Orders  promptly  filled. 


Westinghouse  Electric  &  Mg.  Co. 

Pittsburg,   Pa. 

Address  our  nearest  sales  office 

New  York,  Dallas,  Atlanta,  Baltimore,  Boston,    Buffalo,    Chlcaso,   Cincinnati,    Cleveland,    Detroit,    Los  Angeles,    Minneapolis.    New  Orleans, 

Philadelphia,  Plttsbur;,  St,  Louis,  Salt  Lake  City,  San  Francisco,  Sycamore, Seattle,  Denver,  Mountain  Electric  Co. 

For  Canada:  Canadian  Westlnghouse  Co..  Limited,  Hamilton,  Ontario.        Mexico,  0.  &  O.  Branlff  &  Co.,  City  of  Mexico. 


Do  you  know  we 
sell  Incandescent 
Lamps  and  carry 
large  stocks  in  all 
important  cities? 
Write  for  our  new 
Lamp    Catalogue. 


November  ig,  3C104 
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Sha.ft  Type 


COMMUTATOR 
TRUING  DEVICES 

The  use  of  our  truing  devices  has 
saved  many  plants  from  expensive 
dismantling  of  large  machines  and 
serious      irvterruptiorv     to      service. 


Pedestal  Type 

They  paty  for  themselves  the  first  time  used. 
For  arc  machines,  power  generators  atncl  motors. 
They  produce  a  clean,  smooth  concentric  surface. 

Ma.de  in  three  types — Shaft.  Peclesta-l  a^nd  Yoke. 
Are  a-lwa-ys  ready,  quickly  mounted,  easily  used. 
Simple.  dura.ble,  strong  a.nd  rigid  mecha.nicaLlly. 


Send  for  Bulletin  1061  and  prices  NOW.        You  may  need  onojnexrweek. 
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t    Sheet  Brass,  *ii  ramomra  | 

ti  Brass  and  Bronxe  Drill  Boils  I 

Brass    anil    Copper   Wire  I 

German  Silver  Sheet  and  Bod       | 
I  Brazed  and  Seantless  Tubing  I 


Eaffle    Brand    Coppmr  mvmt*  and  Burrm 


Bramm    Eaculchaon     PIna 


Ommtatrtr     0»##^      Oeak  Marrow,  Broad  MIddIa,  t 

grass    auns,    Ball  Tlp^ad  and  Watar  Cloaat  » 

Brttas  ana  Iron  Jack  Chain,  Brass  SafBty  Ghain,  CiCm  | 

Calatogvaa  on  Application  | 


THE  PLUME  &  AT  WOOD  MFG.  CO. 

Maw  York  Boalon  San  Franclaoo 


Chicago     * 

^111   III44^J 


Good  Advice 


One  of  the  foremost  doctors  of  elec- 
trical engineering  was  recently  called 
upon  to  examine  into  the  ills  of  a 
profitless  direet-current  light  and 
power  plant  and,  after  making  a  diag- 
nosis, he  immediately  prescribed 
Duncan  Meters,  with  instructions  that 
the  remedy  should  be  continued  indefi- 
nitely to  prevent  a  recurrence  of  the 
malady. 


Send  for  Bulletin  and  Prices 


DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,   IND. 


VULCANIZED  FIBRE 

Highest  gndu  for  electrical  insulation  aod  mechanical  purpoacS)  in  sheets 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


iBIack  Diamond  File  Works  it 


«j' 


Est.  1H«3, 


Ine.  1895. 


2      Awardsd  at 
W\      Inltrnallonal 
4K{      Exroslllont 


^! 


Prize  J. 

Gold  Msdal  of 

at  Atlanta,  oV 

1895.  ^ 

^  OVB  eOODH  ARB  OH  8AL,E  IK   KVERV  l.EADINe  BARDWASE  o9< 

4f|  8TOBE  IK  THE  UNITED  (STATES  AXD  CAXAD A.  ^R 

I   G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ^ 


"  SAFETY  "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


A/l 


B.     AUSTIN     St    00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSUI.ATED  WEBE  &  CABLE  CO., 

WORKS:  Ityonne,  N.J.  114-llG  I.IBERTV  STREET,  H.  f. 


STURTEVANT 

GENERATING   SETS 


For   Lighting  and  Power 

All  Types   and   Sizes 
Between  IJ^  and  250  K.  W. 

We  Bxiild   BotK  Engine  and   Generator 


B.  F.  STURTEVANT  CO. 

BOSTON.  MASS. 

GenerA.1  Office  OLnd  Works.  Hyde  P&.rk,  MokSS. 
NEW  YORK        PHILADELPHIA       CHICAGO       LONDON 


JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copiier 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


AtEHCItl   «NI   MAMCMM 
■••  TtHi  Chlcai*  Gls>slan<  tan  FraneISM  fliiUMfkl* 


11      1^ 


Vol.  niV.      S3.00  Per  Ankuii. 


Copyright,  I'JOS.  by  Electrician 
I'utflishing  Compfloy,  CJiicago. 


CHICAGO,  NOVEMBER  26, 1904. 


10  Cents  a  Copy.       NO.  22. 


JMPI     PV  INSULATED 

JIVlr^LCiA  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF,   UNDERGROUND  AND  SUBMARINE. 

'"^R^Hix'sbN""^'       The  Simplex  Electrical  Co., 

MoaadiHick  Block.  CHICAGO.  I  I O  State  Street,  BOSTON,  MASS. 


WCSTERN  SELLING  AGENT, 

H.    R.    HIXSON. 

II.'.  «  MoaadiHick  Block,  CHICAGO 


18S9— Paris  Gxpositton, 
SEedal  for  Babber  Insolation. 

1893— World's  Fair, 
Medal  for  Rnbber  Insolation. 


THi:  STANDARD  FOB 

BVBBEB  nVSUIiATION. 

Sole  Manufacturers  of 


Dkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee'''p'o>r'  Wires. 
THE  OKONITE  CO.,  Ltd 

ff'tJSlM  ch«,";. }  ""«9«"-        253  Broadway,  New  York. 


Geo.T.  Manson.Qan*!  8u|A 
W,  H.  Hodclns,  Se£y. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

UAWJJFACTUREBS  OF 

Paranile  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE,  TBLBaRAPH  AND  FIRB  ALARM  CABLES. 


All  Wires  are  tested  at  Factory. 


JONESBOBO,  UB^ 


WHAT  DID  THE  WOGGLE  BUG  SAY? 

j.j.ccAN-s    gg^    YOU  CAN'T  DO  LESS 

COMPOUND. 


j.j.ccAN's     "WBTX 

'ACME  '  COMMUTATOR  ^M 
COMPOUND.  ^H    / 


than    give 
thing  a  trial. 


good 
FREE 


SAMPLK   J.  J.   EKan's   Acme    Commutator  Com 
pound,  the  ooly  article  that  will  absolutely  prevent 
Bjiarking,  cutting  or  unnecessary  wear  of  the  com- 
mutator.   Commutator' always  bright. 
ALL  SUPPLY  HOUSES  OR  $5.00  PER  DOZEN 


Aeenti  Wanttd 
60  CENTS   PER  STICK 

J.  J.  ECAN,  317  Austin  Av?.,  CHICAGO 


CHICAGO    INSULATED     WIRE     CO. 


152-154  LAKE  ST..  CHICAGO 
1108-1110  PINE  ST.,  ST.  LOUIS,  MO. 


Bare 


and   Insulated  Wires  and   Cables 
Ga.lvanized  Steel  Stra.nds 


T<l«0r  MAMH 


CRESCENT  RUBBER  INSUtATEO 
WIRES  AND  CABLES 

Katlonml  Code  Standard. 
CKESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•3  BARUjlY'sTR'^Et.  '**'■■  ""i'*  ^''  Factory,  TRENTON,  Ik  •, 


STANDARD  UNDERGROUND  GABLE  CO. 


322  The  Rookery,      Westlnghouse  Bldg., 
Chicago.  Pittsburg. 

Crossley  Bldg.,  San  FranciBCO. 


B6  Liberty  St.,        1225  Betz  Bldg., 
New  York  City.       Philadelphia,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposei. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Manufacturers  of 

Electric  Globes  and  Shadea,  both 
Arc  and  [ocandescent 

Inner  and  Outer  Qlobes  far  all 
enclosed  arc  systems 

CATALOQUES    SENT   ON    REQUEST 


%! 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  Sew  York,  Cblcago,  San  Prondsco. 


THERMOPILES  Ha^^^^Ies 

For  El9<'trolj-tIc  analysis,  charging  storage  "batteries, 
»DdoEtiercon5tauti.'arrcnt  requiremeats.    (3  EacFl* 

WAtSH'S    SONS    &    CO., 
3564  Washinetoa  Street.  Newark,  N.  J, 


O     S  I  O  IM 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.  Flashir  MIg.  Co. 

221  Fifth  Ave. ..Chicago. 


THOUSANDS  IN  USE. 

Motors.  Ya  h.  p,  to  100  h.  p. 

i>ynamos.  1  k.  w.  to  75  k.  w. 

SIsbeat  Quality.     Rcuoaatilt  PriM, 

THE  HOBART  ELECTRIC  MFG. CO, 

Tr.OY,  OHIO. 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

l«ULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Reaming,  Emery  Grinding,' etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Bingliamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  tt  Co.. 
65  Queen  Victoria  Street.  London,  England 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Rememjier  these  rods  bave  ao  lost 
motion. 

These  "Couplings  are  o(  Steel  and 
are  made  in  the  best  possible  manaer. 


Write  (or  list  of  persons  using  tnese 
rods— 26,000 sold  since  May  1902.  Made 


in  3  (titaod  4  ft.  lengths. 
Price.  3  It.  75  cents.  4  It,  05  c 
Patented  Feoraary  34, 1903. 


T.    J.     COP>l 


3264  lorth  Flftaenth  Strg*t 


PHiLAOELPHia.  ra. 


H.  N.  FENNER,  President 

ime:\a/ 


J.  F.  BLAUVELT,  Agent 


MANUFACTURERS  OF 


RUSSELL  W.  KNIGHT,  Treasurer 


IVI 


IVIacHinery  -For  losulgi-ting  Ellec-trical   \A/iro8 

Bri^Iding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


niME     CASTINOS     A.    S^BCiAI-TY 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S,  A. 


WESTON  EleotoiGal  hmmni  Co. 


Wa»erly  Park,    NEWARK,    N.  J. 

THE  WESTON  STANDARD  PORTABLE 

DIRECT  READING 
Voltmeters  and  Watttneters 


AltemtiQir  and  Direct  Cnrrent  Circuits 

Are  the  only  standard  portable  inBtruments  of 
the  type  deserving  thia  name. 
Write  for  Circular  and  Price  List. 

BERLIN— European  Weston    Electrical    Instrument    Co. 
Rllterstrasse  No.  88. 

LONDON— Elliott  Bros.,  Century  Works,  Lewisham, 
WMtoa  SMndsTd  Portable  Direct-  PARIS,  FRANCE-E.  H.  Cadlot,  12  Rue  St.  fieorges. 
i«*«/Dtri«'c;r;™.*"rc"».   NEW  YORK  OFFICE-74  Cortlandt  St. 


HENRY  NEWGARD  &  CO. 

ELEOTBIOAL  COHSTBUCTIOH 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  lUlnob. 
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Everybody    Knows 


We   make    the    largest 
Engines    in    the  world 


But 
Do  You  Know 


We  make  smaller  Engines,  in  sizes 
from      2;      liorsepower     upward 


? 


Allis-Chalmers  Standard  Corliss  Engine 


Corliss   Engines  for  all   power  purposes 


Bullock  Motors 

for  operating  Machine  Tools. 


Bullock 

(Patented)  Three-Wire  Multiple  Voltage    Balancing   System 
for  control  of  Motors,  received:  the 

Highest    Award    at    the    St.  Louis  Exposition 


Mariy   of  the    largest   machine   sliops    in   the  country  are  operating  their  tools  on  the  Bullock 
(Patented)  Multiple  Voltage  System. 

When  a  motor  operating  on  their  system  is  set  at  any  speed,  it  will  run  at  that  speed  regard- 
less of  the  load.  • 

As  many  as  twelve  different  speeds  forward  or  backward  can  be  secured  through  this  system. 

For  Turlhcr  particulnn  address 

Allis-Chalmers    Co.,    Milwaukee 

Electrical   Department 

The   Bullock  Electrical  Mfg.   Co. 

General  Sales  Offices,  New  York  Life  Bldg.,  Chicago.  Electrical  Works,  Cincinnati,  O. 


Canadian    representatives,  Allis-Chalmcrs-Bullock,   Ltd.,   Montreal 
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TheElectrig  StorageBatteryCo. 


MANUFACTURER     OF    THE 


PHILADELPHIA 


'Cbloribe  Bccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,   etc. 

PBICi:   LISTS  AND   DISCHIPTIVE   BULLETINS   FORWARDED  UPON   REQUEST. 


SALES      O  FFICES  : 


PHTLADELPHLA, 

Allegheny  Ave. 
and  19th  St. 


New  Yokk,  Boston, 

100  Broadway,  60  State  St. 


Chicago.  St.  Louis.  San  Fbakcisco,         Cleveland.  Canada,  Havama,  Cuba, 

Marquette  Bldg.         Wainwrlgbl  Bldg.  Rlalto  Bldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood,  Manager 

Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


^^^            ""^tercuBR^"''             ^^^ 

Lundell 

"Universal" 

_       Apparatus 

Represents    finality  o£  design.     Constant 
and    Variable    Speeds.      Ratio  :    3    to    i. 

Direct  and  Alternating 
Current 

Generators 

Built     in    all    capacities     for     Lighting, 
Power  and  Railway  Service. 

TRADE  MARK 

National  Electric  Company 

General  Sales  Office  and  Works 

MILWAUKEE 

New  York        Philadelphia       Charleston,  W.  Va.       Pittsburg       Chicago       Seattle       San  Francisco 

Electric  Heating  Apparatus 

•  END  POR  e2-PAaE  CATALOGUE. 

UNIT'  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

GENL.OFFICES:  CENTURY  BLDG.,  NEWARK,  N.J. 

OVER  20,000 
MILES  IN  USE 


'  *8s:^jre^i^'f' 


^jS^ 


See  our  exhibit.  World's  Fair,  St.  Louis, 
Mo.,  Transportation  Bldg.,  Aisle  "C," 
Posts  7  and  8. 


M.KLE1N   &  50N. 

Send  2c  stamp  for  new  catalogoe  No.  6  of 

KLEIN'S     TOOLS 

For  Electricai  Workers 
and  Line  Builders, 

MATHIAS  KLEIN  &  SONS. 

81  W.  VanBurenSi.,  Chicago,  III. 


PUTINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PUTINUM  SCRAP  PURCHASED. 


BitXKER&OOIVIPAIMY,  In 

ARTISANS  IN  PLATINUM 

408*4 1 0-4 1 2-4 1 4  N.  J.  R.  R.  AVE.  NEWARK, 

New  York   Office:    I20   Liberty   St. 


n.4. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall Electric  Co.. — 

Allis-Chalmers  Company 2 

American  Battery  Co — 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co H 

American  Diesel  Engine  Co. .13 

Amer.  District  Steam  Co 8 

Amer.  Else.  Fuse  Co 7 

Amer.  EL  Telephone  Co 14 

American,  Electrical  Works..  11 
Arnold   Elec  Power  Station 

Go 9 

Audit  Co.  of  ILL,  The, — 

Automatic  Electric  Co 15 

Babcock  i  Wilcox  Co — 

Badt.F.  B 9 

Bain,  For^e II 

Baker  A  Company 3 

Baker  ACo.,  W.  E 9 

Bamett  Company,  G.  &■  H  —  20 
Beardslee  Chandelier  Mfg.  Co.  10 
Benjamin  Electric  Mfg.  Co.. — 

Bennett,  L  A. 11 

Berthold  &  Jennings IT 

Big  Four  Route 12 

BisseU  Co.,  The  P 7 

Bossert  Electric  Construction 

Go 11 

Brooks.  HallL 16 

Bryan- Marsh  Co — 

Bryan,  Wm,  H 9 

Bnckeye  Electric  Co — 

Bullock  Elec  Mfg.  Co 2 

Burlington  E.  R 16 

Butterfleld.  J.  P — 

ByU6il)y&Oo..H-SI 9 

CantweU  Press,  The 14 

Carhartt  &.  Co.,  Hamilton — — 

Central  Electric  Co 5 

CenL  StaL  ImproTdment  Co  12 


Central  TeL  &  EL  Co — 

Oentnry  Electric  Oo — 

Chicago  Die  &  Electric  Go....— 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  &  Mfg.  Co...  8 
Chicago  Insulated  Wire  Co..  1 

Chicago  Jlica  Co 10 

Clinton  Stamping  &  Elec  Go.  14 
Columbia  Incand.  Lamp  Co.. — 

Columbia  Mfg.  Co 17 

Continuous  Kail  Joint  Com- 
pany of  America 3 

Cooper-Hewitt  Elec.  Co 8 

Cope,  T.J 1 

Crawfordsville Electric  Co..  8 
Crescent  Ins.  Wire  &  CbL  Co.  1 
Crocker- Wheeler  Company. .  .20 

Cutler-Hammer  Mfg.  Co 5 

Cutter  Elec.  &  Mfg.  Company— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.l3 

Detroit  Electric  Co 11 

Diamond  Meter  Company — 

Directory  of  Engineers 9 

Dixon  Crucible  Co.,  Joseph.  .13 
Duncan  Elec.  Mfg.  Co 19 


Edison  Decorative  Si  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.  Company 4 

Edwards  &  Co 10 

Egan,J.J 1 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 

Electrical  Appliance  Co 6 

Electrical  Engln  eer  Institute.— 
Electrician  Pub.  Company...  4 

ErieRy 17 

Evans,  Almirall  &  Co 9 

Evans  &  Co..  W.  E 9 


Faries  Mfg.  Co 20 

"ForSale"  Advertisements..  12 
Et.  Wayne  Elec.  Works,  Inc. .19 
Fostoria  Incand.  Lamp  Co...— 

Fowler,  John  H 17 

Fowler- Jacobs  Company 17 

Franklin  Elec.  Mfg.  Co  — 

General  Electric  Co 9 

General  Engineering  Co., The  9 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  StorageBatteryCo....— 
Gt.  Western  Smelting  &.  Re- 

finingCo  — 

Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company ...  12 

Hallberg,  J.  H :.  9 

Hart  Mfg.  Co 16 

Hartford    Steam    Boiler   In- 
spection it  Insurance  Co 13 

Hazard  Manufacturing  Co.  ..20 
Highland  Park  College.     ...  11 

HipweU  Mfg.  Co — 

Hobart  Elec.  Mfg.  Co 1 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Go 12 

Holophane  Glass  Co — 

Humphrey,  Henry  H — 

Hunt  &  Co..  Eobt.  W 9 


Illinois  Central  Ry 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Eub.  &  Ins.  W.  Co... .  1 
India  Rubber  i  Gutta  Perch* 

Insulating  Company 17 

International  Elec.  Meter  Co  12 


International  TeL  Mfg.  Co ...  1 4 

Jackson,  D.  C.  i  W.  B 9 

Jeffrey  Manufacturing  Co 13 

Johna-ManviUeCo.,  H.  W — 

Kartarert  Manufacturing  Co.20 
KeUogg  Switchboard  &  Sup 

ply  Company 15, 16 

Kemp,  R.  W 0 

Kester  Elec.  Mfg.  Co 17 

Klein  A;  Sons,  Mathias 3 

Kohler  Brothers 9 

Kuhlman  Electric  Co 13 


Leather  Preserv.  M.  Corp 

Leffel  &  Co. ,  Jamea. 

Llndsley  Brothers  Company. 
Loud'sSons  Co.,  H.  M 


Machado  &  Roller 

Maltby  Cedar  Company 

Manhattan  EL  Supply  Co.. . 

Manross,  F.N 

Marinette  Gas  Engine  Co 

Matthews  &  Bros.,  W.N 

McLaughlin  &  Co.,  Jas 

McLennan  &  Company,  K... 
Mechanical  Appliance  Co... 

Merrlam  Co.,  G.  AC 

Mica  Insulator  Company. . . . 

Miscellaneous  Advs 

Monon  Railroad 

Morrison  Lbr.  Co.,  J.  W 

Mueller  Company,  William. 
Munsell  A  Co.,  Eugene 


National  Electric  Co 

National  India  Rubber  Co 

New  England  Butt  Co 

NewgardACo.,  Henry 


T.T^Ck.&z 


of    ,A.ca.-s7'eirtls©ian.e'i:»t&» 


New  York  Cent.  By 16 

New  York  Ins.  Wire  Co 11 

Northern  Elecfl  Mfg.  Co....  5 
Northern  Wire  A  Cable  Co...-  - 
Northwestern   Storage   Bat- 
tery Co 10 

Okonite  Co. ,  The 1 

Osburn  Flexible  Conduit  Co.lO 

Pacific  Coast  Pole  Go IT 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  A  Rcfl.  Co.  .— 

Pass  A  Seymour,  Inc — 

Phelan,  D.  W 16 

Phillips.  Eugene  F 11 

PhiUips  Insulated  Wire  Co. ..11 

Phcenix  Glass  Co 1 

Phosphor-Bronze  S.  Go 13 

Pignolot,L.  M 10 

Pittsburg  A  L.  S.  Iron  Co....  17 

Plume  A  Atwood  Mfg.  Co — 

Porter  Cedar  Company 16 

Prometheus  Electric  Co.,  ThelO 

Reisinger,  Hugo 7 

Reynold!  EL  Flasher  Mfg. Co.  1 

Roebling's  Sons  Co.,  J.  A 20 

Ruebel-Schwedtmann- Weill..  9 
Runzel-Lenz  Elec.  Mfg.  Co...— 

Safety  Ins.  Wire  &  Cable  Co . .  10 

Sargent  A  Lundy — 

SauquoitSilk  Mfg.  Co 10 

Schott.W.H 9 

Sii,'naloid  Chemical  Works...— 
Simplex  Electrical  Co., The..  1 
Simplex  Elec.  Heating  Co....  3 

Speer  Carbon  Co 13 

Sprague  Electric  Company.. .  5 
Squire  Electric  Co — 


Standard  Elec.  Mfg.  Go 16 

Standard Underg.  Cable  Co....  1 
Stanley  Elec.  Mfg.   Co.,  The   7 

Stanley  Instrument  Go 5 

Stanton,  LeRoy  W 9 

Sterling  A  Son,  W.  G 16 

Sterling  Electrical  Mfg.Co...  U 
Sterling  Varnish  Co. ,  The ....  it 

Stow  Mfg.  Company i 

Siromberg-Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B.  P.. .20 

Temple  Pump  Co — 

Torrey  Cedar  Company 16 

Trumbull  Elec.  Mnfg.  Co — 

Turner  Brass  Works — 


Union  Electric  Mfg.  Go., 


Valentine-Clark  Co.,  Th«..,.i7 
Vulcanized  Fibre  Company.  .20 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company l 

Warren  Elec.  Mfg.  Co 7 

Wesco  Supply  Co — 

Western  Electric  Company...  8 
Wcstinghouse      Electric      A 

Manufacturing  Co 18 

Weston  Electrical  Inst.  Co...  1 
WhiteheadMachinery  Go...  — 

Wilmerdlng,  G.  H 9 

Wisconsin  Central  Ry 16 

Woolley  Fdy.  A  Mach.  Wks..— 
Worcester  Company.  C  H....16 


Yesbera  Mfg.  Co 

Yost  Electric  Mfg.  Co  . 


Zero  Marx  Sign  Works 
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If  you   want   Wires   or    Cables    insulated    w 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy     .... 


*»^ 


rith   the  ^  ^f 


Complete    stock    of 

all  sizes  constantly  on  hand 

for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COMPANY, 


WRITE  FOR  PRICES. 


139  ADAMS  STREET,  CHICAGO. 


BARGAINS  IN  SHELF=WORN  BOOKS 

You  may  have  been  looking  for  some  of  these  volumes  for  years.      Now  you  can  get  them  and  get  them  at  a  bargain,  too. 

We  have  only  one  or  two  copies  of  each  of  the  following : 


List  Price 
El.ECTRIClTY     AS     A     MOTIVE     POWER,     by 

Count  Th.  du  Moncel.  London.  1SS3.  .    $3.00 

Decorative  Electriciti-.  by  Mrs.  J.  E. 

H.  Gordon,  London,   ISOl 2.50 

Electrical.  Appliances  of  the  Pres- 
ent Day,  by  Major  D.  P.  Heap,  U. 
S.  A.,  bein^  a  report  of  the  Paris  Elec- 
trical Exhibition   of  ISSl 2.00 

Tables  and  Memoranda  for  Electrical 

Engineers,  by  Frederick  Walker,  C.E.        .SO 

Magnetism    and    Electricity,    by    R. 

Wormell    1.2r> 

Steam  Heating  Data,  by  Wm.  J.  Bald- 
win.  N.    Y..    1S97 oO 

Toe  Xelegr-vphist's  Glide  :  The  New 

EX.\MINAT10NS     OF     TECHNICAL     TEU:- 

GHAPHT.  bv  Jas.  Bell,  A.  L  E.  E.,  Lon- 
don. 1895 .50 

The  Mechanical  Arts  Simplified,  bv 

D.   B.  Dixon,  Chicago,  1897 2.50 

Electric  Lighting,  translated  from  the 
French  of  Count  du  Moncel.  bv  Robt. 
Routledge.   B.  S.  C.  London.  iSs3...      l.a.". 

The  Arithmetic  of  the  Sieam  En- 
gine, by  E.  Sherman  Gould.  N.  Y.. 
1.S07    1.00 

Tips  to  In\"entors.  by  Robt.  Grimshaw, 

Ph.  D..  N.   Y..  1893 1.00 

Mechanical  Graphics,  by  Geo.   Halli- 

day.    London.    1889    2.00 

Physical   Units,  by   Magnus  Maclean, 

D.  Sc ■.      1.00 

The  Indicator  an"d  Dynamometer,  bv 
Thos.  J.  Main,  M.  A.,  Philadelphia. 
1883    1.50 

How  to  Work  and  Fix  a  Dynamo-Elec- 
tric Machine,  by  W.  C.  Mountain.  .       .35 

The  IXDic.iTOR  Handbook,  by  Chas.  N. 

Pickworth 75 

The    History    and    Progress    of    the 
Electric   Telegraph,    bv   Robt.     Sa- 
bine.  C.  E.,   London.   1860.      Cloth...      1.25 
Paper    75 

LuCAL        DiSTKIBCTION        OF         ELECTRIC 

Power  in  Workshops,  by  Ernest  Kil- 

burn  Scott,  A.  I.   E.  E 50 

BEAniNGS    and    Li'BRicATioN,    by    A.    J. 

Wallis  Taylor,    C.    E.    1.50 

First  Principles  of  Mechanical  En- 
gineering, by  Imray  &  Blggg,  Lon- 
don           LOO 

ELEcrniciTY  in  our  Homes  and  Work- 
shops, bv  Sidnev  F.  Walker,  London. 
ISSO    1.50 


sale  Price 

?1.S0 

1.50 

1.20 
.45 


.30 
'1.60 


.60 

.60 

1.20 

.60 

.90 
.20 
.45 


.30 
.90 

.60 

.00 


Liet  Price    Sale  Price 

Electricity  in  the    Service   of  Man, 

by    R.   Wormell,    D.    Sc.    M.    A.,    New 

York.    1SS6    ?3.00  $1.80 

The  Mathematical  Theory  of  Elec- 
tricity AND  Magnetism,  by  Watson 

&    Burbury,    London,    1885.       Vol    I, 

Electrostatics    2.75  1.65 

Vol.   II,    Magnetism    and    Electrody- 

namies    2.60  i  .60 

Chapters   on   Electricity,  by   Samuel 

Sheldon.  Ph.  D 1.10  .65 

Electricity,  Its  Theoby,  Sources  and 

Application,    by    John    T.    Sprague, 

London.   1892    6.00  3.60 

Magnetism  and  Electricity,  by  H.  C. 

Tarn,  M.  C.  P.,  London,  18S9 SO  .45 

Electricity  Up  To  Date,  bv  John  B. 

Verity.   Ml    I.   E.   E..  London.    1896..      1.00  .60 

Telegraphy,  by   W.  H.   Preece  and   J. 

Sivewright.    London,    1SS8 2.00  1.20 

Electricity  and  the  Electric  Tele- 
graph,   in    two    volumes,    by    Geo.    B. 

Prescott.    New  York.    1SS8 7.00  4.20 

Useful  Rules  and  Tables,  relating  to 

Mensuration,    Engineering,    Structures 

and    Machines,    bv    AVm.    John    Mac- 

quorn  Kankine,   London,    1880 4.00  2.40 

Electricity  and  iL^cxETiSM,  by  Fran- 
cis Nipher,  A.  M..  St.  Louis,  1895..  3.25  2.00 
The  Action  of  Lightning,  by  Arthur 

Parnell.  London.  18S2 3.00  l.SO 

Modern  American  Methods  or  Copper 

Smelting,  by  Edw.  Dyer  Peters,  Jr., 

M.  E..  New  York.  1891 5.00  3.00 

Electricity,  by  Fleming  Jenkin.  F.R.S.        .40  .25 

MAGNETISit    and    ELECTRICITY,     by     Wm. 

Adior   Miller,   M.    D.,    LL.    D.,    N.    Y.. 

1888    1.50  .00 

The      Steam-Boiler     Catechism,     by 

Robt.  Grimshaw.  M.  E 2.00  1.20 

The      Steam-Engine       Catechism,  by 

Robt.    Grimsbaw,    M.    E..    New    York, 

1896    2.00  1.20 

Electrical  Papers,  Vols.   I  and  IT,  by 

Oliver    Heaviside.    New   York,    1894..      7.00  4.20 

A  Guide  for  the  Electrical  Testing 

op    Telegraph    Cables,    by    Col.    V. 

Hoskiaer,    London,    1889 1.50  .90 

Solutions  of  the  Questions  in  Mag- 
netism AND  Electricity,  set  at  the 

Intermediate  Science  and  Preliminary 

Scientific    Pass    Examinations    of    the 

Unlversitv   of  London.   1.S60   to  1SS4, 

bv  F.  W.  Levander,  London.  1885 1.00  .40 


List  Price 

Domestic  Electricity  for  Amateurs, 
translated  from  the  French  of  E. 
Hospitalier,   London,    1889 $2.50 

Four  Lectures  on  Static  Electric  In- 
duction, by  J.  E.  H.  Gordon,  B.  A., 
New    York.    1881 SO 

Construction  of  Mill  Dasis.  Jas.  Lef- 

fel    &   Co.,  Springfield,   O..   1874 2.50 

A  Practical  Treatise  on  Electric 
Lighting,  bv  J.  E.  H.  Gordon,  B.  A., 
New   York.   1884 4.50 

Gray's  Treatise  on  Magntitism  and 
Electricity,  Vol.  I,  by  Andrew 
Gray.  LL.  D.,  F.  R.  S.,  London,  1898     4.50 

Exercises  in  Blectkical  and  Mag- 
netic Measurements,  by  R.  E.  Day, 
M.    A.,    London,    1889 1.00 

Electricity,    by    Robt.    M.    Ferguson, 

Ph.  D..  F.  R.   S.  E.,  London,  1S90.  . .      1.50 

Coil  and  Current,  or  the  Triumphs 
OF  Electricity,  by  Henry  Frith, 
London.     1897 1.25 

A  Century   of  Electricity,  by   T.   C. 

MendenhaU.    Cambridge,   1SS7 1.25 

Magnetism  and  Electricity,  bv  Arthur 

Wm.  Poyser,  M.  A.,  London.  1890...        .80 

Potential  and  Its  Application  Popu- 
larly Treated,  by  Dr.  Tumlirz,  Lon- 
don.   1S89 1.50 

Continental  Electric  Light  Central 
Stations,  Killingworth  Hedges,  Lon- 
don.  1892    6.00 

Theory    of    Electricity  .    by    Linnseus 

Cumming.   M.   A..  London,    1885 2.25 

Electricity  Treated  Experimentally, 
bv  Linnjeus  Cumming,  iL  A.,  London, 
1891    1.50 

Popular  Electric  Lighting,  by  Capt. 

E.  Ironside  Bax.  London,   1892 1.00 

The  Age  of  Electricity,  bv  Park  Ben- 
jamin. New  York.  1892 2.00 

The  Law  Relating  to  Electric  Light- 
ing, by  G.  Spencer  Bowor.  B.  A., 
London.    1SS9    5.00 

Mathematical  Theory  of  the  Steam 
Engin-e,  by  T.  Baker,  C.  E.,  London. 
1890    75 

Elementary  Treatise  on  Natural 
Philosophy,  by  A.  Privat  Deschanel. 
Part  3,  Electricity  and  Magnetism, 
New  York.   1803   1.50 

Electricity  in  Modern  Life,  by  G.  W. 

De  Tunzelmann,    London.   ISSO 1.25 


$1.50 

.45 

1.00 

2.70 

2.70 

.60 
.90 

.75 
.75 

.45 


3.60 
1.35 

.90 

.60 

1.20 

3.00 

.45 

.90 
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EDISON    PRIMARY  BATTERIES 


FORMERLY  EDISON-LALANDE 


^ IHAM 


Extreme!}'  low  internal  resistance  is  a  strong  point  in  favor  of  these  batteries.  The 
internal  resistance  in  these  cells  falls  during  the  whole  life  of  the  battery.  This  is 
because  the  positive  pole  (oxide  of  copper)  is  continually  reduced  to  metallic  copper 
during  the  period  that  the  circuit  is  closed.  This  action  continually  increases  the  size 
of  the  ]iositive  pole,  thereby  lowering  the  internal  resistance.    Send  for  Catalog  No.  7. 

EDISON  MFC.  CO. 

Factory,  ORANGE,  N.  J. 


NEW  YORK:    83  Chambers  Street 
CHICAGO:   304  Wabash  Avenue 
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TYPE  K  TRANSFORMER 

( 

MORE  PEOPLE  THAN   EVER 

Are  using  PITTSBURG  TRANSFORMERS  which  simply  goes  to 
show  that  they  are  good  transformera  and  are  holding  up  their 
end  in  a  remarkable  manner.  This  is  an  important  thing  to  us 
and  should  be  to  you  also,  as  an  indication  that  Pittsburg 
transformers  are  safe  and  good  to  buy. 

WILL  YOU  NOT  SPECIFY  THEM  IN  YOUR  NEXT  ORDER  ? 


OBNERAL    WESTERN  AGENTS 


264-266=268-270  Fifth  Ave. 


CHICAGO 


DIRECT    CURRENT 


GENERATORS 


FOR    LIQHT    AND    POWER 

Our  generators  have  a  high 
efficiency  and  great  endurance 
under  the  most  exacting  con- 
ditions of  service.  Sizes  up 
tu  i.ooo  K.  W. 
Write  for  bulletin  No.  10514. 

SPRAQUE 

ELECTRIC      COnPANY 

General  Offices : 
527  West  34th  Street,  New  York 
Chicago   Office :     Fisher   Building 


NortKeriv  Appd^rdLtus 

For  Ind\istrial  Work 

Built  for  service  in  industrial  plants,  to  operate  in  iso- 
lated industries,  etc.  Its  simplicity  favors  Northern 
Apparatus  for  this  work,  and  users  and  those  familiar 
with  it  favor  Northern  Apparatus  also. 

DIRECT    CURRENT    DYNAMOS    AND    MOTORS 

Get  acquainted  through  Bulletin  No.  2535.  See  Northern  Appa. 
ratus  at  Section  14,  Palace  of  Electricity,  St.  Louis. 


Northerly  Electrical  Mf^.  Co. 

Engineers     Manufacturers  Madison,  Wis.,  U.  S.  A. 
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Flat  Bed  and  Small  Rotary 
Press  Controllers 


One  of  the  six  "Carpenter"  types. 

The  "Carpenter"  system  gives  such  a  wide  range  of  speed  and 
such  perfect  control  that  a  press  can  be  moved  an  eighth  of  an 
inch  at  a  time,  and  from  that  to  top  speed,  with  every  desirable 
intermediate  speed. 

Six  types,  ah'ke  in  principle,  different  in  detail.  Bulletins  8i 
to  86  explain.  We'll  send  them  if  you  let  us  know  that  you  want 
them. 

The  Cutler-Hammer  Mfg.  Co., 

Electric  Controller   Manufacturers 
aad  Electrical  Engineers. 

MILWAUKEE,  "WIS. 


New  York, 


Boston, 


Chicago, 


Pittsburg. 


ELECTRICITY  FOR  ENGINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $3.60. 

ELECTRICIAN  PUBLISHING  CO.. 
SIO  Marauette  Building,  •  •  OHIOAOO 


STANLEY     RECORDING     WATTMETERO 
FOR    ALTERNATING-CURRENT    CIRCUITS  ^^ 


® 


No  Jewel  Wear  from   Hammer  or  Side  Thrust, 
or  Metal  Covers,  Second  Alone  to  the 


BALANCED    THRUST 
STANLEY     MAGNETIC    SUSPENSION 


Class 


WATTMETERS 


(D 


Missouri.  Kansas.  Arkansas 

FRANK  ADAM  ELECTRIC  CO. 

St.  Louis 

Colorado,  Idaho,  Montana,  Wyoming 

New  Moxico.  Utah 

HENDRIE-BOLTHOFF   MFG.  AND  SUPPLY  CO. 

Denver 


SEND  FOR  BULLETINS  AND  INFORMATION  ABOUT  METERS  TO 

STANLEY    INSTRUMENT    CO. 

GREAT   BARRINGTON     MASS.,  U.  S.  A. 


Mexico 

VICTtR  M.  BRASHi  &  CO. 

Mexico  City 

Ctlifornia.  Oregon,  Washington 

Nevada.  Arizona 

BROOKS-FOLLIS  ELECTRIC  CORP. 

San  Francisco 
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THE    CHURCHER 

ALTERNATING    RECTIFIER 


CHURCHER  ALTERNATING- 
CURRENT  RECTIFIER 

will  not  only  transform  any  cycle  of  alternating  current  into  direct  current, 
but  will,  at  the  same  time,  if  desired,  convert  the  potential  of  the  direct  cur- 
rent produced  to  a  higher  or  lower  voltage. 

SOLD  ON  30  DAYS'  APPROVAL 

Cheaper  to  install  and  operate  than  a  motor  generator.  Very  slight  renewal 
costs.  Quaranteed  net  efficiency  of  50  per  cent.  Full  particulars  in  Bulletin 
No.  18. 

THE  ELECTRICAL  APPLIANCE  CO. 

CINCINNATI,    OHIO 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AcconntantM    and    Andi- 
tors. 

Audit  Co.  of  Illinois 
Adjusters.   Cord. 

Incandes.  El.  Lt.  Manip.  Co. 
Adjnsters,  Inu.  Lamps. 

Inc.  El.  H.  Manipulator  Co. 
Anchors   (Tel.  &  Tel.) 

Bennetl.  I.  A. 

Matthews  A.  Bro..  W.  N. 
Annanclators. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Batteries  and  Jars, 

BissellCo..The  F. 

Central  Electric  Co. 

EdisoD  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Bells,   Bnxzers.  Ktc. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Weico  Supply  Go. 

Western  Electric  Co. 
Belt  Dresslni^. 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 
Beltlnif. 

Leather  Preserver  Mtg.  Corp 
BlOTT  Pipes. 

Turner  Brass  Works 
Bloirers. 

Sturtevant  Co.,  B.  F. 
Boiler  Compounds. 

Dearborn  DrugAChem.  Wks. 
Boilers, 

AUls-Chalmers  Company. 

Babcock  &  Wilcox  Co. 
RoolcB.   Electrical. 

Cantwell  Press.  Tbe. 

Elftctrlclan  Publishing  Co. 
Booths,   'felephone. 

YesDera  Mfg.  Co. 
Brackets. 

Farles  Mfg.  Co. 
Brnshes. 

Central  Electric  Co. 

Hobart  Elee.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cable   Hangers. 

BlssellCo.,  B.  P. 

Wesco  Sii|i]>)v  Co. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables) 
Canopies. 

Farles  M  f-.  Co. 
Carbons,    Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  ApiJllanceCo. 

Relsinger,  Hugo. 

Speer  Carbou  Co. 

Weico  Supply  Co. 
Castings. 

Farles  Mfg.  Co. 

Kew  EnL'land  Butt  Co. 

National  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Chandeliers. 

FaritsMfg.  Co. 
Circuit   Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  Mfn-  Co, 

Ft.  Wayne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  CompiinT. 

Westlnghouse  El.  A  Mfg.  Co. 
Clnsters. 

Benjamin  Elec.  Mfg.  ('o. 

Farles  Mfg.  Co. 
Coal    and    Ashes    Hand- 

lini;   Machinery. 

Jeffrey  Mfg.  Co. 
I'olls  and    Mniriiet*. 

Western  Electric  Co. 
Colorlns;.  I^amp. 

SlgiKiloid  Chemical  Works. 
Cotnmntntor  Compoand 

Egan.  J.  J. 


McLaui,'hlln  &  Co.,  Jas. 
McLennan  A  Co.,  K. 

Condensers.    Blectrlc. 

Stanley  Elec.  Mfg   Co. 

Condnit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Osburc  Flexible  Conduit  Co. 
aprague  Electric  Co. 
Wesco  Supply  Co. 

Contractors    lyid    Elec- 
tric  Lleht  Plants. 

AUis-Cbalmers  Company. 
Bullock  EI.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  JIfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Controllers,    Crane. 

Amer.  Elec.  Fuse  Co. 

Copper,  Scrap. 

Great    Western   Smelting    & 
Refining  Co. 

Cord. 

Runzel-LenzEIec.  Mfg.  Co. 
Croas-Arms^     Pins     and 
Brackets. 

Berthold  A;  Jennings. 
Central  Electric  Co. 
Electric  Appliance  Co, 
Manhattan  Elec,  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 

Cnt-Onts  and  STrltobes. 

BissellCo..The  F. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co, 

Clinton  Stamping  &  Elec.  Co, 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc,  Arc  Ligtit  Co, 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Diction  ariea. 

MerriamCo..G.  A  C. 
Ornamos  and  Motors. 

Allis-Chalmers  Company. 

Uissell  Co.,  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

CrawfordsvUle  Electric  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co, 

Gregory  Electric  Co. 

UobaJt  Elec.  Mfg.  Co. 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co, 

Stanley  Elec.  Mfg.  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Economlxers,    Puel. 

Green  Fuel  Economizer  Co. 
Electric    Heatlnff   Appl, 

Electric  Appliance  Co. 

Prometheus  Electric  Co. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electrlo    RailTrays. 

Crocker- Wheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electrical  and  Mechan- 
ical  Ensrineers. 

Arnold  Elec.  Power  Statu  Oo. 

Badl.  F.  B. 

Baker  A  Co.,  W.  R 

Br>'an,  Wra.  H. 

Butterfleld,  J.  P. 

Byllesby  A  Co..  H.  M. 

Evans,  Almlrall  A  Co. 


.A.lf»l3.^l3et:lo^l 


General  Engineering  Co.jThe. 
Hallberg.  J.  H. 
Humphrey,  Henry  H. 
Hunt  A  Co.,  Robt.  W. 
Jackson,  D.  C.  A  W.  B. 
Kemp.R.  W. 
Kohler  Brothers. 
Ne\v"Brd  A  Co.,  Henry. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Schwedtman,  Wells. 
Sargent  A  Lundy. 
Schott,  W.  H. 
Squire  Electric  Co. 
Stanley  Elec.  5Ifg.  Co. 
Stanton,  LeRoy  W. 
Wilmerding,  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Detroit  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co, 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Machado  A  Roller. 
Pignolet,  L.  M. 
Stanley  Elec.  Mfg.  Co. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 
Weston  Electrical  Inst.  Co. 

Blectro-Flatlnsr  Mach^y 

Crocker- Wheeler  Company. 
General  Electric  Co. 
EI  evators-CouTeyor  s. 

Jeffrey  Mfg.  Co. 

Eug^ines,  Gas  and  Gaso- 
line. 

AUis-Chalmers  Company. 
Marinette  Gas  Engine  Co. 
Temple  Pump  Co. 
WooUey  Fdy.  A  Mach.  Wks. 

Eng'ines,  Oil, 

American  Diesel  Engine  Co, 

Ensrlnes,  Steam.  ^ 

AUls-Chalmers  Company. 
Sturtevant  Co,,  B.  F. 

Fans    and   Fan    Uotors, 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co, 

Vulcanized  Fibre  Co. 
Files. 

Harnett  Co.,  Q,  A  H. 
Fittings. 

Farles  JIfg.  Co. 
Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co, 
Flashers. 

BlssellCo,,  TheF. 

Reynolds  El.  Flasher  Mfg. Co 

Wesco  Supply  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 
Forffcs. 

Sturtevant  Co.,  B.  P. 
Fuses  and  Fuse  W^ire, 

Amer.  Elec.  Fuse  Co, 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Central  Tel.  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg. Co. 

Clinton  Stamping  A  Elec.  Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

.lohns-ManvUleCo.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Globes,    Reflectors    and 

Shades. 

Fostorla  Incan.  Lamp  Co. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phcenlx  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co, 
Graphite  Specialties. 

Dixon  Crucible  Co.,  Job. 

Holmes  Fibre-Graphite  Co. 


Ueatlue     t,E  X  h  a  u  s  1 
Steam). 

Amer.  District  Steam  Co, 
Heating    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co.,  B.  F. 
Heating:.    Hot   Water. 

Evans,  AlmlraU  A  Co. 
Holders,   Inc.   Lamps. 

Electric  Appliance  Co. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  &  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulattnir  Hachlnerr. 

New  England  Butt  Co. 
Insulators  and  Insulat- 

late   Materials. 

American    Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub,  A  Ins.  Wire  Co. 

Johns-Manville  Co.,  H.  W, 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkoulteCo.,The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co, 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co, 

Western  Electric  Co. 

Westlnghouse  EI.  A  Mfg,  Co. 

.Sanction  Boxes, 

Bossert  Elect.  Const,  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc. 

Bissell  Co.,  The  F. 

Central  Electric  Co, 

Electric  Appliance  Co, 

Ft,  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hlpwell  Manufacturing  Co 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Lamps,  Incandescent. 

BissenCo.,TheP. 

Br^'an-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co, 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  incand.  Lamp  Co, 

Franklin  Electric  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sawyer-Man  Elec.  Oo. 

Standard  Elec'l  Mfg.  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,     Incandescent— 

Replacers  A  Cleaners. 

Inc.  EL  Lt.  Manipulator  Co. 
Lamps,  A''apor. 

Cooper.  Hewitt  Elec.  Co. 
Letters,    Uetal. 

Haller  Machine  Co. 
Liffhtnlnff  Ariresters. 

Central  Electric  Co. 

Clinton  Stamping  A  Elec.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec,  Wka.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons,  Mathlas. 

Magnet  IVlres. 

(See  Wires  and  Cables.) 

Mechanical    Draft. 

Sturtevant  Co.,  B.  P. 

Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
MunseU  A  Co.,  Eugene. 


Mining  Apparatns,Elec. 

Allls-Chalmers  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

AVesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
motors.    (See  Dynamos  and 

Motors.) 
Nippers  and  Pliers, 

Klein  A  Sons,  Mathlas. 
Nozzles. 

Farles  Mfg.  Co. 
Overalls. 

Carhartt  A  Co.,  Hamilton. 
Patent    Attorneys, 

Bain,  Force. 
Phosphor  Bronse. 

Phosphor  Bronze  Sm.  Co. Ltd. 
Platinum,      "Wire      and 
Sheet. 

Baker  A  Company  Inc, 
Poles  and  Ties. 

Berthold  A  Jennlnga. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler.  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Loud's  Sous  Co.,  H.  M. 

Malt  by  Cedar  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacific  Coast  Pole  Co. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Polish   (Metan. 

Allen  Co.,  Inc.,  L,  B. 

Hoffman,  Geo.  W. 
Portables. 

Farles  Mfg.  Co, 
PoTrer   Transmisston 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Railway  Supplies. 

AVesco  Supply  Co, 
Rectifiers. 

Electrical  Appliance  Co. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-AVinding— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Rods,   Conduit. 

Cope.  T.  J, 
Schools  and  Colleges. 

Electrical  Engineer  Inst, 

Highland  Park  College 
Second-Hand  Maoh'y. 

Bissell  Co.,  The  F. 

Cent.  Stat,  Improvement  Co. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades,  Lamp. 

Faries  Mfg,  Co. 
Sheet    Brass    A;    Copper. 

Plume  A  Atwood  Mfg.  Co. 
Signs.  Electric. 

Zero  Mar.\-  Sign  Works. 
Silks,      Insulating      and 
Braiding. 

Sauquoit  Silk  Mfg,  Co. 
Sockets   tfi:   Receptacles. 

Pass  A  Seymour, 

Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 

and    Paste. 

Kester  Elec.  Mfg.  C^. 

Western  Electric  Co. 
Speaking   Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Rlectric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 


Speed  Indicators, 

Weston  Electrical  Inst.  Oo. 

Storage   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Go. 

Supplies,    General  Bios. 

Bissell  Co..  The  P. 
Central  Electric  Co. 
Century  Electric  Ca 
Chicago  EdiBon  Co. 
Electric  Appliance  Oo. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

STrltchboarda. 

Bissell  Co.,  The  P. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 
Autom4tiC  Electric  Co. 
Bissell  Co.,  Tbe  P. 
Central  Electric  Co. 
Central  Tel.  A  EL  Co. 
Electric  Appliance  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  (3o. 
Stromberg-CarisonTel.  M.O^ 
Wesco  Supply  Co. 
Western  Electric  Co. 

Time  Switches. 

Bissell  Co.,  The  P. 
Tools.  I 

Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 
Trans  formers. 

Centra*  Electric  Co. 
CrawfordsvUle  Electrlo  Oo. 
Crocker- Wheeler  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Works,  Inc 
General  Electric  C)o. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
StanlevElec.  Mfg.  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Trucks,  Electrlo  Car. 

General  Electric  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Turbines,   Steam. 

Allls-Chalmers  Co. 
General  Electric  Go. 
Westlnghouse  El.  A  Mfg,  Ci 

Turbine    'Water  Wheel 

Leffel  ACo,,  Jas. 

Varnishes. 

Sterling  Varnish  Co. 
Vulcanised  Flbra. 

Vulcanized  Fibre  Oo. 
^Vhistles,   Electric. 

Electrical  Appliance  Co. 

W^lres  A  Cables— Msw-j 
net  Wrires. 

American  Electrical  WorIu.J 
Bissell  Co,,  The  P. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Oo. 
Crescent  Ins.  Wire  A  Cble.  Col 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co| 
Ind  ia  Rubber  A  Gutta  Perch 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co.| 
National  India  Rubber  Co 
New  York  Insulated  WlreCo.l 
Northern  Wire  A  Cable  Co. 
OkoniteCo.,The. 
Phillips.  Eugene  P. 
Phillips  Insulated  Wire  Oo 
BoebUnc'8  Sons  Co..  J.  A. 
Runzel-Lenz  Elec.  Mfg   Oo, 
Safety  Ins,  Wire  A  Cable  Oo, 
Simplex  Electrical  Co. 
Standard  Underground  C  Oo 
Wesco  Siipply  Co, 
Western  Electric  Compujr. 


J^tX^%rG>trt±^GXxxexx±»    See    P^s^    ^" 
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It  Will  Interest  You 
to   Know   What   the 


Mestern   Electric  Compani^  Have  to  say  Regarding 

HIGHEST  GRADE  NUERNBERG 

CARBONS 


•TRADC     MARK- 


in  their  circular,  dated  November  23, 1903,  which  in  part  reads  as  follows: 

"  The  Western  Electric  Company  have  made  an  exhaustive  test  of  carbons  of  all  kinds  and  have 
found  that  the  '  ELECTR A '  Carbons  cannot  be  equaled  in  quality  or  efficiency,  produce  practically  no  dust  and  give  an 
excellent  and  steady  light.  They  produce  the  highest  standard  of  candlepower  in  proportion  to  the  current  consumed, 
and  are  the  most  economical  carbons  manufactured." 

HUGO  REISINGER,  Sole  Importer,         1 1  Broadway,  NEW  YORK  CITY. 


QUICK   FIGURES 


You  can  get  prices 
quick  if  you  have 
our  new  Bulletin 
20W  on 


Panel  Boards 


The  F.  Bissell  Company 

DESIGNERS  AND 
BUILDERS  OF 
SWITCH  BOARDS 
AND  PANEL  BOARDS 

Toledo,  0. 


Perfect  Control  —  Indefinite  Regulation  | 
No  Flashing— No  Repairs 
Burnouts  Impossible — Last  Forever 

ALLEN-BRADLEY 

mmm 

For  All  Purposes  of  Electric  Current  Control 

Prices  Reasonable— Satisfaction  Guaranteed 
SEND    IN    A    TRIAL    ORDER 

Ask  your  Engineer  or  Electrician  about  it. 

AMERICAN  ELECTRIC  FUSE  CO. 

48-50  West  Jackson  Boul. 
CHICAGO,  ILL. 


Wa^rrerv 


Alternator 


Very  little  attention  has  been 
paid  to  decorating  the  machine 
witli  fancy  ornaments  and  a  great 
deal  of  thought  has  been  put 
into  'making  the  (machine  dur- 
able; it  impresses  one  with  its 
simplicity  and  capacity  for 
severe  acting  service.  No  com- 
mutator, no  moving  wire,  no 
trouble.  As  an  investment,  they 
are  gih-edged  securities.  They 
are  "seven  league  boots"  in  the 
chase  for  the  almighty  dollar. 


"|||iBDlI§CTRIc8t.^ 


Sajid\i«lcy.  O. 


THE  B.  O.  TRANSFORMER 

Do  you  expect  to  need  new  transformers  this  fall?     If  you  do,  the  B.  0.  will  interest  you. 

Low  Losses 

High  Efficiencies 

High  Insulation 

Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  we  will  tell  you  about  our  insulation  and  the  advantages  of  slab  wind- 
ings in  connection  with  oil  ducts. 

The     Stanley    Electric     Manufacturing    Company 
pittsfield,  massachusetts 

Atlanta,  Ga.,  Empire  Building  Boston,  Mass.,  Oliver  Building 

CHICAGO,  ILL.,  Mo.N'ADNOCK  Block  Denver,  Col.,  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co. 

New  York,  N.  Y.,  29  Broadway  Philadelphia,  Pa.,  North  American  Building 

St.  Louis,  Mo.,  Century  BIdg.  San  Francisco,  Cal.,  69-75  New  Montgomery  St. 

Seattle,  Wash.,  Pioneer  BIdg. 

Representatives  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Co.  of  Toronto 

"THE  S.  K.  C.  SYSTEM" 
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We  were  awarded  the  Qrand 
Prize  by  the  Louisiana 
Purchase    Exposition    for 

Electric  Lighting  Work  in  the 

development  of  the   Mercury  Vapor 

Lamps  and  also  a  Qold  Medal 

for  Vapor  Lamps  for  Photo  Engraving 

This    is    merely    proof    that    our 
claims    for   the    efficiency   of  the 

Cooper  Hewitt 
Mercury  Vapor  Lamps 

are  based  upon  positive  merit  of 
the  highest  order  and  assures  pur- 
chasers that  we  have  long  passed 
the  experimental  stage  of  our  work 
and  have  a  proposition  of  great 
commercial  value. 
For  35  per  cent,  of  your  present  lighting  cost  we  can  fur- 
nish you  with  a  light  that  is  far  superior  to  work  by  and  the 
extreme  diffusion  of  which  overcomes  the  difficulties  hereto- 
fore experienced  in  adequately  lighting  such  places  as  Machine 
Shops,  Factories,   Mills,  Offices,   Freight    Depots,    Piers,  etc. 

SEND  FOR  BOOKLET 

Cooper  Hewitt  Electric  Co. 


,^ 

1 

* 

Tjpe  H.6  Lamp 


For  Direct  Current 
Systems  Only 


220  W.  29th  Street 
NEW  YORK 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

J^K.W.  toSOOK.  W. 

This  transformer  represents  tbe  latest  improv_e=. 
ments  in  transformer  construction;  made  in 
tbree  types;  multi-coil  construction;  -ventilated 
i?ores;  built  for  all  commercial  voltages  and  fre- 
quencies; higher  efliciencies  together  Ti-ith 
loiver  temperatures  than  have  hereto- 
fore been  attained  are  gaaranteed. 

Catalo^e  jusV  i-ssued  explains  details. 

Manufactured  by 

Crawfordsville  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,        U.S.A. 


DIRECT  CURRENT 

GENERATORS 


AND 


MOTORS 


BULLETINS  ON  REQUEST 


TYPE  "T"  QENERATINQ  SET 


Western  Electric  Company 


CHICAGO 


NEW  YORK 


And  Other  Leading  Cities 


Ppf    UNION   SWITCH 
U  OUTLET  BOX 

£»r  Finished 
House 
Work 


Approved  by  Underwriters'  National  Electric  Association. 

CHICAGO  FUSE  WIRE  <&,  MFG. CO. 

CHICAGO  BUFFALO  NEW  YORK 


CENTRAL  STATION  HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils.  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Americam  District  Steam  Company 


Mention  Western   Electrician. 


LOCKPORTN.Y. 
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DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MCMBCRS 

AMERtCAN  IN8TITUTC  VP  CLCCTHICA!.  ENcrNEERS 

4IIERtCArl   •••lETY    OF    MECHANICAL    ENGINKCR* 

AMERICAN    SOCIETY   OF    CIVIk    ENGINEERR 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


Reports  and   Estimates 
Furnistied, 

General 
Contractors 

High-Grade  Securities 
Accepted  or  Negotiated. 


W.  R.  EVANS  &  COMPANY 

Tncorporated 

Electrical,  Civil  aM  Mecliaiiical  EDiiDcers 


Telephone  Main  3153 


Traction  BIdg.,  Cincinnati 


PLACE     YOUR 


"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

immediate  Returns. 


Edgewise  Wound  Enclosed  Arc  Lamps 

FOR     110-VOLT     DIRECT    CURRENT    SERVICE 

Embody  the  latest  features 
of  Arc   Lamp   manufacture. 

INDESTRUCTIBLE. 

PERFECT  REGULATION. 

PERMANENT  ADJUSTMENT. 

COMPOSED  OF  FEW  PARTS. 

SIMPLICITY  AND  RIGIDITY  OF  CONNECTIONS. 

Write  for  further  information. 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


Chicago  Office:  Monadnock  Block. 


Sales  Offices  In  All  Large  Cities. 
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HIGH  ECONOMY  LIGHTING 


Packard 


PRISMO   ZENITH  LAMPS 


Two  watts  per  candlepower 


Large  stock  carried  in  Chicago,  Warren  (Ohio), 
and  San  Francisco.  Special  attention  given  to 
orders,  and  special  prices  on  quantities. 


ELECTRIC  APPLIANCE  COMPANY, 


CHICAGO 


SAN  FRANCISCO 


BEARD5LEE  CHANDELIER  MFC  CO. '"^mT^^. 

GAS  &  ELECTRIC    FIXTURES -o"-"- TRADE. 


TO  THE  TRADE 

Regarding  the  action  brought  by  the  American  Circular  Loom  Company 
on  tlie  pretense  of  our  product,  FLEXDUCT,  being  an  alleged  infringement  of 
the  Herrick  Patent.  No.  456,271,  under  which  they  have  been  operating,  would 
state,  briefiv,  that  their  conduit  made  under  this  Herrick  Patent,  is  known  on 
the  market'as  that  form  of  Flexible  Conduit  in  which  the  insides  can  be  readily 
removed,  and  consists  in  construction  of  a  coil  of  fiber  with  a  wrapping  of  tape 
covering  the  openings  in  said  coil,  and  an  outside  woven  covering,  while 
FLEXIJUCT  is  a  woven  product  throughout  and  does  not  resemble  in  con- 
struction the  structure  of  the  Herrick  Patent  in  any  respect. 

We  are  advised  by  our  Attorneys, who  are  thoroughly  familiar  with  the  art, 
that  we  do  not  infringe  and  that  ours  is  a  broad  patent  fully  covering  and  pro- 
tecting our  form  of  construction. 

This  action,  brought  at  this  particular  time,  in  our  opinion  is  simply  for  com- 
mercial effects,  that  it  may  confuse  those  who  are  not  well  informed  of  the  facts. 

The  trade  should  not  be  coerced  to  purchase  material  by  any  threats  as  we 
will  protect  and  defend  the  trade  against  any  loss  whatsoever,  under  any  suit 
brought  on  account  of  the  use,  purchase,  or  sale  of  our  product,  FLEXDUCT. 

Yours  very  truly, 

OSBURN  FLEXIBLE  CONDUIT  COMPANY 

Maw  York,  21  Park  Row  Chicago,  B2B-30  Monadnock  Block 


Gale's  Commutator 
Compound. 

The  Only  Articis  That  Will  Prevent  Sparking. 
Will  keeo  the  Commutator  In  good  condition  an*  prevent  auttlng.   Absolutely  will  not  gum  the  broshet. 
EOc.  per  stick.   aS.OO  per  dozen     Send  50e.  for  trial  stick. 

FOB  SALE  BY  ALL  SUPPLY  HOUSES  OR 

K.  Mclennan  &  co., 


(!lole  UlanufactarerA, 

Room  411  Inter  Ocean  BIdg.,  130  Dearborn  Street 


Electric  Lighting  Outfits 

READY  FOR  USE 

Very  popular  fur  electric  light- 
ing decorations  and  especial- 
ly adapted  to  the  lighting  of 
Christmas  trees. 


Sate,  Simple  and  Convenient 


I     SUgbta 
Made  In  tour  J  16      ■•        1    S5.00  and 


i   24 
I  32 


/ 


upwards 


EDISON  DECORATIVE  &  MINIATURE 
LAMP  DEPARTMENT 

GENERAL  ELECTRIC  COMPANY, 
Harrisoa.N.  J. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


AUSTIN     A    OO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IlfSUIiATED  WIRE  &  CABIiE  CO., 


WORKS:  layenne,  N.J. 


114-116  LIBERTY  STREET,  H.  Y. 


Prometheus  Electric 
Heating  and  Cooking  Apparatus. 

Sead  for   Illastraied  Catalogae. 

THE  PROMETHEUS  ELECTRIC  CO., 

39  Corllandl  St.,  New  York 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.       ACCUBATE. 
Send  tor  Circular. 

L.  M.  PICNOLET, 

rS-SO  CortlKldt  St,  NEW  YORK.  N.  Y 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  BDd  CHICAOO 


INSULATION  That  Is 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


JEbWAROS  AK;,Co 


DOOR  SWITCH 

(1 


Porcelain  Insulation. 
Wire  Connections  in  Front. 
Style  A— Lights  when  door  Is  open; 

out  when  door  is  closed. 
Style  B— Lights  when  door  is  closed; 

out  when  door  is  open. 
THE  ECO  DODR  SWITCH  OPERATES 
LIGHTS  "EVERY  OTHER  TIME." 

Approved   hy   tUn  Nutlnnul   BuurJ  o£    ^  j 
Omlprwrltorn. 

Western  Electric  Co..  Selling  Agents 


fiBwyo^t(^  H-v 


MICA 
BOND 


Kotlc©  bow  our  competltorB  try  gradnallv  to 
rwlsH  Cut  Mica  prices— same  thing  would  occur 
in   manufnctured  mlea   If   we    were   not   the 


CHICACO  MICA   CO 


'PERFECTORS" 


VALPARAISO,  IND. 


HiGH  GLASS  WORK 


is  assured  when 
you  use  the 

mORTH  WESTERN 

STORAGE 

BATTERY 

on  all  low-tension 
work. 

Oreat  CapacHy, 
Light, 

Efflclmnt  and 
Comgtacf. 

Send  fur  catalogue. 
Let  us  figure  with 
you. 


Northwestern  Storage  Battery  Co., 

285  Maaison  St,,         .mm         Qhloago,  III, 
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mANK  N.  PHILLIPS.  PncsiDCNT. 
O.  H.  WA0CN8CIL,  TREAauRcn. 


EUaENK  F.  PHILLIPS. 

GCNKRAL  MANAOKR. 


C.  SOWLAND  PHILLIPS,  Vice-Prk«. 
O.  n.  REHINGTON.  Jr..  8ko. 


AMERICAN  ELECTRICAL  WORKS, 

PBOVIBEKCE,  R.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Faeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  UtE. 

New  V'ork  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Stoke,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phllllpa'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  ill  I  CH  I  0 

FOr£e  bain,  1652-3  Monadnock  Blk.,  CHICAGO 


Engineering 


MECHANICAL, 
ELECTRICAL, 
STEAM, 
_  _    CIVIL 

Complete  and  short  coureee.  Thoroughly  equipped 
engloeerlug  shops.  Shop  worb  from  tlie  be- 
(jlnnlng.  Short  courees  IQ  Steam  and  Electrical 
Englnetrlng.  Expenses  low.  Accommodations  the 
best.  School  all  year.  Students  may  enter  any  time. 
Correspondence  steam  and  electrical  courses.  Send 
for  catalogue.  Mention  course  In  which  Interested. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


ROBERT 

VOLT-AMMETER 

DEAD  BEAT 

Accurate, 

Durable, 

Guaranteed 

List  Price  $6.00 

Incl.  Leather  Case 
Sample  instru- 
ment forward- 
ed prepaid  on 
receipt  of  $4  50 
Special  Discount  to 
Dealers  and  Jobbers 

Detroit  Elect.  Co. 

56  SKelby  St., 
Detroit,  MicK. 


THE  UNITED  STATES  GOVERNMENT 


-USED- 


^^'  Stombaugh  Guy  Anchor 

EXCLUSIVELY  FOR 

Anchoring  Electric  Light  and  Telephone  Poles  at  Our 
Largest  Military  Post,  Fort  Riley,  Kan. 

5,  6  and  8  inch  were  used. 


5  and  6  Inch  style- 

W.  N.  MATTHEWS  &BRO.,  Manufacturers 

603  Carleton  Building,  St.  Louis 


STCRLINQ    SPCeiAL 


DO  YOU? 

BUY      LAMPS-OR>BUY     CANDLE     POWER 


16 


(THIS  LAMP) 
(AVERAGES) 


12 


THE  STCnUNa  ELCCTRICAL  MANUFACTURING  CO. 

NKW  TOUH.  N.  Y.  WAHRIN.  O.  «MtCAaD,  ILU 


ntoukAn    TT»K 


That  are  cheaper  to  install  because  of  the 
simple  method  of  burying  and  the  great 
strain  that  can  be  applied— American  Bull- 
Tongue  Anchors  reduce  the  cost  of  the 
process  of  guying  a  pole  by  reduction  in 
labor,  they  stay  solid,  they  do  not  slip  —no 
take  up  required.  2 1  cents  worth  holds  8,71 3 
pounds,  42  cents  worth  holds  10,521  pounds, 
other  money's  worth  in  proportion. 

I.  A.  BENNETT, 

529  and  530  Monadnock  Biocl( 


CHICAGO 


Some  More  Light  on  our 
Drawn  Steel  Junction  Boxes 

Take  time  to  figure  out  the  cost  of  cast  iron 
boxes  plus  the  loss  from  breakage  and  time 
u-*ed  in  producing  a  round  hole.  Compare  with 
ihis  the  cost  of  drawn  steel  boxes. 

NO   BREAKAGE, 

Clean  round  hole  produced  with  ojie  blow  of  a  hammer.        Write  for  catalog  and  see 


what  you  can  save. 


BOSSERT  ELECTRIC  CONSTRUCTION  CO. 


UTICA,  N.  Y. 


*""■"■     "ntaliMa.  )| 


Our  Compound  Stops  Sparking  and 
%.  Saves  Commutators. 

l))|  14  Years'  Use  on  Street  R).,  Light  and  Power  Gdmrautaloi  s 
1    Has  Proven  its  Worth.    WE  GUARANTEE  RESULTS. 
tLxV  Senil  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES, 
^  JAS.  McLflUGHUN  &  CO.,  li>ir.l'.%f 

586  Fuiton  Street,  -  -  Chicago,  III. 


Crimshaw 


Raven  White  Core 


Raven  Black  Core 


ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crlnnshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


rjAIN  OFFICE : 
lU.  116  &  IIS  Liberty  St..  New  York. 


BRANCHES:]  IPziTe'spfa^n^Ut. 


BOSTON: 
'  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 


"0.  K."  Weatherprool  lire. 

Slot  -  Burning  leatlierprool 

and  Meal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCXET.  R.  L     i>- 
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"WANTED,  FOK  SAI/E    and 

similar  WAXT  COLimX  advertise- 
ments tjo  -words  or  iess),  ^f.jo  an 
insertion;  additional  ZL-ords  3c  each. 
POSITION  WAJfTED  advertise- 
ments  {JO  words  or  less),  Si.oo  an  in- 
sertion^' additional  zuords  2C  each. 


POSITION  WANTED. 

As  superintendent  oT  electric  ligbt  plant  in 
Minnesota  or  Daltota  town,  either  large  or  small. 
Am  comi>etent  to  handle  plant  from  one  end  to 
the  other  and  In  small  plant  Intend  to  do  the 
wiring  or  running.  Should  my  service  not  be 
saMsfactory,  I  ask  no  pay  for  same.  E.  HEIN- 
RICH.  BOX  64.  Rugby,  North  Dakota. 


POSITION  WANTED. 

With  an  electric-light  and  power  company. 
I  have  had  sixteen  years*  experience  as  manager 
and  superintendent.  Am  familiar  with  the  care 
and  operation  of  steam  and  electrical  apparatus: 
am  a  hanser.  mechanic  and  hold  Tnited  States 
Chief  Marine  Engineering  license;  am  capable 
of  filling  any  position  which  may  be  offered  me 
(superintendent  preferred).  Address  BOX  421, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago 


WANTED. 


An  experienced  and  up-to-date  transformer 
designer  by  large  and  reliable  manufacturing 
company.  In  reply  state  experience  and  salary 
required:  give  references.  Address  BOX  419, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


WANTED. 

By  a  large  electrical  manufacturing  company, 
a  thoroughly  experienced  man  for  the  design 
and  development  of  railway  motors  and  electric 
locomotives.  A  fine  position  for  the  right  man. 
In  reply  state  experience  and  salary;  give  testi- 
monials. Address  BOX  418.  care  of  Western 
Electrician.  510  Marquette  Hide.,  Chicago. 


WANTED. 


A  competentand  experienced  electric  lighting 
superintendent  to  take  charge  of  canvassing 
and  installation  department  work  of  a  large 
lighting  company  doing  business  from  a  num- 
ber o(  sub-stations;  must  have  mechanical  and 
electrical  education  and  ability  to  estimate  on 
all  kinds  of  power  work  and  motor  appliances. 
Address  BOX  422,  care  Western  Electrician. 
510  Marquette  Bldg.,  Chicago. 


FOR  SALE. 

One  100-H.  P.  American  Engine,  13  x  24  in 
good  repair. 

One  100-H.  P.  Woodberry  High-speed  engine, 
13  X  16  in  good  repair,  must  be  sold.  Address 
FREDERICK  GAS  A  ELECTRIC  CO..  Fred- 
erick. Md. 


FOR  SALE 

1-360  K.  W.  General  Electric  Alternator.  Tiiree  Phase 

1-240      "      Westinghouse             "  Single  " 

2-150      "       Warren                           "  "  " 

i-i  50      "      Westinghouse             "  "  " 

T-150      "      Wood                           "  "  " 

1-150      "       Stanley                          "  " 

1-120      "      General  Electric         "  Three  " 

i-iao      *•      General  Electric         "  Single  " 

1  120      "       Westinghouse              "  *'  " 

1-  90      "       General  Electric          "  "  '" 

I-  75      "       Westinghouse               "  Two  " 

I-  75      "      Westinghouse             "  Single  " 

1-  75      "      Westinghouse             "  Two  " 

Direct  connected  to  Gates'  Engine. 

Send  for  our  Monthly  Bar^ln  Sheet  with  com 
plcte  list  and  net  prices. 

GREGORY  ELECTRIC  CO. 

54-62  5.  Clinton  St.,  Chicago,  III. 


YOUR 
BOOK  ORDERS 


Will  receive 

PROMPT  and  CAREFUL 

attention  if  sent  to 

Electrician  Publishing 
Company, 

610  Marquatte  Bldg.,        Chicago. 


FOR  SALE 

1  Stanley  generator,  two-phase.  16,00n  alter- 
nations. l.OOU-2.000  volts.  40  K.  W.,  133.3 
R.  P.  M.  and  exciter. 

1  Stanley  generator,  tvo-phase.  16.000  alterna- 
tions, 1.000-2.000  volts.  60  K.  W.,  1000 
R.  P.  M.  with  exciter. 

Complete  marble  switchboard  with  new  In- 
struments forabove. 

1  Westinghouse  generator.  TB  K.  W.,  slngle- 
phaee.  1.100  volts.  7.200  alternations.  e.v- 
clter,  switchboard,  new  instruments  com- 
plete, 750  R.  P.  M- 

1  New  belts. 

l  Russell  13x20  4-valve  engine.  200  R.  P.  M. 

I  Hall  9HxlO  engine.  350  R.  P.  M. 

I  Hollers.  16x54  inch,  42  4-inch  tubes,  allowed 
110  lbs.  pressure,  complete  with  50-foot 
stack. 

1  lluppes  heater.    All  steam  pipe,  valves,  etc. 

All  in  good  condition.  Can  be  seen  running 
iruU  December  15lh.  We  are  abandoning  this 
■  lant  on  account  of  removal,  and  will  sell  all  or 
Q  part.    For  further  information,  address 

riBBE  ELECTRIC  CO.,    Washington,  Mo.,  or 

.'^UEBEL-SCHWEDTMANN -WELLS,  St.Louls. 


'Big  Four 

"The  Way  of  the 
World" 


between 

St.  Louis 

and 

New  York, 
Boston 

and  the 

East 


W.  J.  LYNCH 

G.  P.  &  T.  A.,  Cincinnati.  Ohio 


ELECTRICAL 

AND  OTHER 

INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freisht  Rates, 
Good  Labor  Conditions, 
Healtliful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  itlSSISSIPP!  VALLEY  R.  R. 

For  full  InrormatioD  and  descriptive  pam- 
phlet address 

J.  C.  CLAIR, 

Industrial  CocimlMioner 

I.Park  Row,  Chicago,  111 


U.S. METAL   POLISn 


OtISMES  ALL  METALS. 


I  I    GeO.W.  hOfFMAN 

295  E-WiSHiNGTONST.lNOiasflPnLisJhD 


One  42-ln.  x  15  ft.  9-ln..  250  H.  P.  Wonhlngton  Water  Tube. 
One  60-in.  x  16  ft.,  John  Mobr  Return  Tubular  BoSler. 
One  64-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-ln.  x  16  ft.,  Devlne  Tubular  Boiler. 

ENGINES. 

One  600  H.  P..  21  x  36  x  30.  Williams  Tandem  Horizontal  Compound.  140  E.  P.  M. 
Two  600  H.  P.,  20  X  30  X  24,  Porter-Allen  Tandem  Compound.  200  R.  P.  M. 
One  250  H.  P.,  12  x  24  x  18  Williams  Tandem  Compound.  250  E.  P.M. 
Two  100  H.  P..  13  X  12.  Dick  A  Cburch,  High  Speed  Automatic. 
PARTIAL    LIST    ONLY. 
Send  lor  latest  Catalogue  lor  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


'MANROSS'\ 
HAIR  SPRINGS 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Mailattan  Electrical  SnDPly  Co. 


NEW  YORK: 

32  Cortlandt  St. 


CmCAGO: 
188  Fifth  Ave. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


The  Recently  Lnlarged  Edition  oj 

WEBSTER  S 

INTERNATIONAL 

DICTIONARY 


CONTADIS 

25.000  NEW  WORDS,  Etc, 
New    Gazetteer    of    the    World 
New     Biographical     Dictionary 

New  Plates.    2380  Qnarto  Pages.    5000  Illnst  rat  ions. 


Should  be  in  Kvery 
Home,   School,    and    Office 

Also    Webster's  Collegiate  Dictionary    with 

iioo  pages.     1400  illustratioas.    Size:   7x10x2/3  in. 

A  Special  Thin  Paper  £dition 

just  issued,  printeJ  from  eiime  plates  as  rccTilar  edition. 
Ithas  limp  covers  and  round  corners.    Size;  5\s8ii8il,'3  in. 

FREE,  "A  Test  in  Pronunciation,'* 

instructive  and  entertaining.    Also  Ulnstratcd  pamphlets. 

G.  «S  C.  MERRIAM  CO., 

Publishers,  Springfield,  Mass. 


(m 


COMMUTATOR  k 
BRUSH        li 


HJ"-\.\16R\tK\\HC 


There's  No  Friction 

with  the  Fibrc-Graphli*  Commatator  Bruib. 
Being  90  percent,  pare  graphite.  It  inanrea  low 
mlitancCf  no  •parking  under  a  varying  load, and 
longer  wear.  TLerc  Is  no  greaEiog  required. 
The  Fibre-Graphite  it  therefore  the  most  ecoo 
Domlc  brash  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5155  Wakefield  SI..  Gennantown,  PHI1.ADELPBU. 


J 


-OFFICE  OF; . 

Town  Clerk 

»  J.  HKIBK 

A.B.KADFMAK.    ClEM 

F.  TAB  HOT*.  ATTT. 

Suttu&itville  lad, 


YlifV.^.,!    1903 


3  > 


x^^-»-«  «-< 


-JT 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 
.   _Work  of  AILKinds 
^Correspondence    Solicited 


76    MARKET   STREET,  CHICAGO.       TELEPHONE    MAIN    1280 

r^      OPEN    DAY   AND    NIGHT.       °i 

lici'ed;  FIRST-CLASS    EQUIPMENT   THROUCHOUT.  __        _     * 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instrurnents. 


November  26,  1904 


WESTERN    ELECTRICIAN 


t3 


DEARBORN    WATER    TREATMENT 


Stops  that  expense  and  worry  over  scale  in  boilers. 
We  correct  waters   of  all   classes   for  boiler  purposes. 


l-1^^-l=f-1 


—  J 


Send  gallon  sample  to  Chicago  Laboratory  for  Analysis. 
Write  for  Booklet  "R." 


OHEIVIICAl-    \A/ORKS. 


27-34  RfALTO  BUILDING.  CHICAGO,  ILL. 


OGA.f9,      ^p-aaiden« 


TeIephone:..Harrlson  3930  and  3931. 


DiXOI\*S  Makes  the  tightest  joints  that 

*-»»-.         D;— .~  remain  free    from  rust  and 

Varapmie    *'ipe  come  apart  easily  at  any  time. 

Joint    CotnpOtllKl       -write  for  Booklet  >25Dand  a  sample. 

JOSEPH   DIXON  CRUCIBLE  CO..  JERSEY   CITY,  N.  J. 


REG.TRADE  MARKS   jHE  Rhosphor  Bronze  Smelting  Co.  liMiTED, 

2200  Washington  AVE.,PHiLADELPHiA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
'         INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

:Py^nr,AAc-iAc^"  ■  — DELTA   METAL 

/X      '^         CASTINGS,  STAMPINGS  and  FORCINGS 

ORIGINAL  AND  SoLEMaKERS  IN  THE    U.S. 


PRESERVE  YOUR   COPIES 
WESTERN     ELECTRrCIAN 

BINDERS  SI.OO   EACH.= 
ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  ...  CHICAGO. 


JEFFREY  ?u"c1^'^  DREDGES 


FOR  catalogue;. 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


Diesel  Engines 

Suitable  for  all  stationary  power  operating  on  CRUDE 
or    FUEL    oil    by    Gradual    Continuous    Combustion. 

IMO  EXPLOSIONS 

GUARANTEED  COST  OF  FUEL  WITH  OIL  AT  4  CENTS  PER  GALLON: 

3.4  mills  per  K.  W.  Hour  on  the  full  load. 

5. 1  mill  per  K.  W.  Hour  on  the  half  load. 

For  Further  Particulars  Apply  to 

AMERICAN    DIESEL   ENGINE   COMPANY 

I  I    Broadway,       -       New  York 


c"r'a%"e  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    >    St.  Marys,  Pa. 


SINGLE    AND    POLY  PHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


BUY  YOUR  BOOKS 

FBOMIHB 

Electrician  Pub.  Co..  51 0  Marquette  Bldj.,  Chlcaflo. 


"Practical  and  to  the  Point" 

IS  ALL  THAT  NEED  BE  SAID  OF 

THETELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb. 

160    Pages,    133    lllastrationSt 
Cloth,    Price    $1.00. 

The  book  for  those  interested  in  telephony. 

ELECTRICIAN   PUBLISHIN6   CO., 

5IO  Marquette  BIdg., 
CHICAGO. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  beltad 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  lor  Catalogue  W 

MARINETTE 
OAS  ENGINE  CO., 

CHICAQO  HBIOHTS.  ILL. 

AGENCIES : 
Keystone  Engineering  Co.,  Farmer's  Bank  Bldg.,  Pittsburg.  Pa. 

Strong,  Carlisle  &  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co.,  149  Broadway,  N.  Y. 

C.  H.  Seidenglanz.,  52  When  Bldg.,  Indianapolis,  Ind. 


J 


SAMSON  TURBINE 

HIGH  EFFICIENCY  at  ANY  GATEAGE,  QUICK 
SPEED  and  GREAT  POWER  are  the  three  essential 
points  demanded  of  a  turbine  driving  generator.  No 
other  turbine  maintains  these  three  points  to  such  a 
high  degree  of  perfection,  as  the  SAMSON.  :: 

WRITE  DEPT.  D  FOR  CATALOGUE 

THE    JAIVIES    LEFFEL    ^    CO. 

Springfield,  Ohio,  U.  S.  A. 
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They  Are  All  Talking  About  The  "Tornquist" 


HIGH    GRADE 

BABY 

KNIFE 

SWITCHES 

None  Better 
Made 

STAMPING 

AND 
PLATING 


King  of  Protectors 


ThB  Only  Sure  Protector 
Matte 


Better  buy  a  "Tornquist"  it  is  the  greatest  suc- 
cess in  the  telephone  field.  Order  sample 
now.     Sold  by  all  jobbers. 


Clinton  Stamping  &  Electric  Go. 


CLINTON,  IOWA 


AMERICAN  ELECTRIC  TELEPHONE  CO. 

LARGEST    MANUFACTURERS 

This  Company  5ends  Prepaid  upon  request  any  of  the 
following  bulletins: 


7— Combined  Telephone  and  Switch- 
board 

8— Wall  Switchboard 

9 — Samson  Telephone 

o— American  Express  Switchboards 

1— Desks  —  Toil  and  Private 
Branch 

2— Visual  Signal  and  Bell  Style 
Switchboards 

1 — Intertrommunicatinff  Systems 

4 — Line  Material  and  Supplies 

5 -Bell  Express  Self-Restoring 
Switchboards 

6— Operator's  Set  and  Accessories 

7— Parts  of  Apparatus 


itin  No.  18 — Magneto  Telephones  of  All  Kinds 
"   19— Central  Energy  Switchboards 
"  20— Central  Energy  Telephones 
"  31— Protective  Apparatus  and  Termi- 
nal Equipment 
"  23— Construction    of   Couritry  Tele- 
phone Lines 
■*  23— Eight-Party    Selective    Ringing 
Telephones 
"        "  2,— Composite  Telephone  and  Tele- 
graph Lines 
"  25— Four-Party     "Leich"     Selective 

Telephone  System 
"  a6— Telephone   Power  and    Ringing 
Equipment 


CHICAGO,  ILL.,  U.  S.  A. 


BITUMINIZED  FIBER 

CONDUIT  ^^ 

FOR  UNDERGROUND  CONSTRUCTION 


^^1^ 


Our  male  and  female  joint  insures  perfect  and 
permanent  alignment  without  the  time  and  pre- 
caution required  in  laying  butt-joint  conduits. 

No  special  leveling  of  the  bed  nor  wrapping 
and  plastering  of  the  joints  are  necessary. 


American  Conduit  Co 

Main  Offices:  16OS-6  Manhattan  Building, JOhicago 

other  Ottlcem: 

170  Broadway,  NewYorltm  336  Macy  St.,  Los  Angeles  - 


TELEPHONE 
PRINCIPLES  AND   PRACTICE 

A  NEW  BOOK  IN  TELEPHONY 

By 
CEORCE  WALKER  WILDER,  PH.  O. 

Professor  in  Telephony  in  the  Armour 
Institute  of  Technology 

Complete    and   up-to-date,    written   by    a    practical    man.       All    about    modern 
telephone  apparatus,  their  principles  and  use  : 

I.  Fundamental  Ideals 

II.  Telephone  Apparatus 

III.  Systems  of   Con\n\unication 

IV.  Construction   and  Equipment 

IN  32  CHAPTERS.  460  PAGES,  375  ILLUSTRATIONS.  PRICE  S2.00  POSTPAID. 

Send  Postal  Money  Order  to 


THE  CANT1WELL  PRESS 


Madison.  Wis. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 

•  man,  lineman. 

•  A   complete  description   of   telephones  and    their 

•  troubles.  How  to  find  and  remedy  them,  together 
^  with  working  plans  for  exchange  construction,  complete 
J  with  diagrams  of  ail  up-to-date  telephones  and  switch- 
j  boards. 

f  This  is  a  practical  book,  written  in  plain  language, 

J    and  for  anyone  interested  in  telephony. 

Z.  Mailed  anywhere  on 

z  receipt  of  prica  .  .  . 


ONE  DOLLAR. 


No   technicalities. 


Substantially  bound    in  cloth. 


ELECTRICIAN  PDBUSHING  CO., 

SIO  MARQUETTE  BUILDING,  CHICAGO. 


»«e4 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 

A  PERFECT  APPARATUS. 

»3de  In  any  dtslred  capmcUy, 

Sample  parts  and  quotations  on  request. 

INTERNATIONAL 
TELEPHONE  MANCFACTDRINGCO. 

CHICAGO,  U.  S.  A. 
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STROMBERG-GARLSON 

GENERA  TOR-CALL 

VISUAL  SIGNAL  SWITCHBOARDS 

are  inexpensive  to  maintain  and  nearly 
as  rapid  as  a  lamp  signal  switchboard. 


SIGNALS 
SELF- 
CONTAINED 


NO 
WORKING 

PARTS 
EXPOSED 


This  illustrates  our  No.  A-I24g  cabinet  equipped 
with  100  line  signals  and  10  clearing-out  signals. 
Our  standard  cabinets  have  a  capacity  for  50,  60, 
70,  100,  140,  180  and  200  line  signals  of  the  above 
type. 

Builetlns  Mo-  6  and  7-E  descffbe  ihoae  boarda 
very  ihorBughly,    Malted  free  upon  retfuest- 

STROMBERG-CARLSON  TELEPHONE  MFG.  CO. 


GENERAL  OFFICES, 

ROCHESTER,   N.  Y. 


WESTERN  SALES  OFFICE, 

CHICAGO,   ILL. 


Kellogg  Telephone  Apparatus 


A  glance  at  the  Kellogg  desk  set  will  prejudice  you 
in  its  favor,  but  its  working,  wearing  and  lasting 
qualities  are  what  have  made  its  name. 

It  helped  to  win  the  Grand  Prize  at  the  St.  Louis 
Exposition — the  highest  award.  Write  us  for  cata- 
logues telling  you  all  about  it. 


Kellogg  Switchboard  and  Supply  Company 


Qreen  and  Congress  Streets,  CHICAGO 


LOS  ANOeLBS 
Se>mour  Building 


CLEVELAND 
Electric  BulldlnE 


PHILADELPHIA 
Keystone  Telephone  Building 


/' 


rHE  TELEPHONE  HAND-BOOK! 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  '« RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

2£eT7rber  of  the  American  Institute  :■/  Electrical  Engineers,  and  of  the  InBtitution  of  Electrical  Engineers,  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Itaily  Life." 


I60  Pases,  133  lllus'tira-tions,  Clo-tH,  IH^nd- 


*ri^^  $1.00. 


Extraet  from  Preflace.— "  This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  It  is 
lelt  that  there  isa  demand 'or  a  practical  book  on  telephone  working  and  management. and  the  TELEPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apnaratus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
everythingregardlng  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 

. OONTBNXS 


anyone  can  understand  and  learn  from  It 
the  entire  electrical  fraternity. 


CHAPTER 


7. 

S. 

9. 
10. 
11. 


The  Invention  of  the  Telephone. 

Sound    Waves.    Articulate    Speech. 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Current  Induction.  Electromagnetic 
Induction. 

The  Induction  Coil:  Its  Use  in  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit. 

Magnet   Telephones. 

The    Bell    Telephone    Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers, Mereadier's  Bi-Telephone. 

The  Siemens,  Kotyra,  Neumayer  and 
Bottcher    Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 


Carbon   Transmitters. 

The   Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttriss    Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open   Circuit   Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Automatic  Switches. 

Telephone  Line   Construction. 


CHAPTER  28. 

Metallic  Circuit. 

29. 

Underground  Wires 

30. 

Lightning   Arresters. 

31. 

Inside  Wiring. 

32. 

Instaliatlop     of     Tp'^ptione     Instru- 

ments. 

33. 

Inspection  and  Maintenance. 

34. 

The  Condenser:  Its  Use  in  Telephony. 

35. 

Ele^crom?:^netic  Retardation. 

36. 

F'.ichange  Working. 

37. 

'dmall    Exchanges. 

2f>. 

Party  Lines;  The  Bridging  Bell. 

59. 

Long    Distance    Telephony. 

40. 

Duplex    Telephony. 

4i. 

Simultaneous  Telegraphy  and  Teleph- 

ony. 

42. 

Recent  Progress.    Appendix. 

Pnbiirii«d  uid  for  oaio  br  ELECTRICIAN  PUBLISHING  CO..  5IO  Marauette  Building,  t^nlcaeo 


THE    AUTOMATIC 

is  the  recognized  competitive  system  of  telephony.  Its  manifold  advantages  over  the  manual  system,  mechanically,  financially  and 
commercially,  make  it  so.  Automatic  telephone  service  is  more  prompt  and  more  accurate  and  absolutely  secret.  It  can  be  furnished 
at  less  cost  to  both  company  and  patrons  than  any  other.  Progressive  Independent  telephone  companies  all  over  the  country  are  rapidly 
adopting  it;  the  new  ones  in  preference  to  manual  and  the  old  ones  to  replace  manual  equipment.     It  is  a  success  everywhere. 


Among  the  cities  in  which  it  has  been  adopted  are: 


Chicago.  Ul. 
Grand  Rapids,  Mich. 
Colombus,  Ohio 
Dayton,  Otiio 
Lincoln,  Neb. 
Portland,  Maine 


Auburn,  N.  Y. 
Le»tston,  Maine 
Auburn,  Maine 
Fall  River,  flass. 
New  Bedford,  Mass. 
Los  Angeles,  Cal. 


San  Diego.  Cal. 
tlopklnsville,  Ky. 
filoux  City,  Iowa 
Cleburne,  Texas 
Columbus,  Qa. 
Augusta,  Qa. 


Medford.  Wis. 
&t.  riary's,  Ohio 
Woodstock.  N.  B. 
Westerly,  R.  I. 
Berlin.  Germany 
Manchester,  Iowa 


Princeton,  N.J. 
Albuquerque,  N.  M. 
Van  Wert,  Ohio 
Battle  Creek,  Mich. 
Clayton,  Ho. 


Peotwater,  Mich, 
Toronto  Junction,  Can. 
Wilmington.  Del. 
Riverside,  Cal. 
Traverse  City,  Mich. 


AUTOMATIC    ELECTRIC    COMPANY 

Van  Buren  and  IVIorgan  Streets,  CHICAGO,  U.  S.  A. 
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PRODUCERS^ 

AND 
WHOLESALERS 
OF  WHITE  CEDARJ 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES   ON    SMALL    POLES. 
Writefora  copy  of  ourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


c.n.woRc 


■^YARDS 

[  KOSS  MICH. 
fANSE  ■■ 
MUNISING     " 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     •• 


SUITE    IZ06  TRIBUNE  BLDG.  CHICAGO. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  NewYork 


THE  PORTER  CEDAR  CO., 


POLES,  TIES,  POSTS. 

We  want  your  Inquiries  alwayi 


SA8INAW,    MICH. 


PRODUCERS. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Larg*  Stock  Constantly  on  Hand 


Poles 


Practical  Running  of  Dynamos. 

A  Utile  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  in  dynamos  and 
motors. 

Catalogue  of  mechanical  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY. 

510  MarQueiie  Bldg.,  Chicago. 


"The  King's  Highway." 


TO   THE 

GATEWAYS  OF  COMMERCE 

THROUGH  THE 

CENTERS  OF  POPULATION, 


adding  greatly  to  the  interest  of  your 
journey,  without  increasing  its  ex- 
pense beyond  wliat  you  would  expect 
to  pay  for  the  "best,"  which  you  se- 
cure if  you  travel  by  the 


NEV  YORK   CENTRAL    LINES. 


A  Copy  of  ■•Four-Track  Series"  No.  13.  "Urban 
Population  In  1900,"  will  be  sent  free,  on  receipt  of 
a  two-cent  stamp  by  George  H.  Daniels,  General 
PaasengerAgen*.  New  York  Central  AHadBon  River 
B.  R.,  Grand  Central  Station,  New  York. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan 

Wholesale  Producers  for  20  years, 


TIES. 


^f 


Stamnnb  W* 


Erabs 


•■Mwck 


<8> 

®l|t0  ©rab^-iiarl  guaranty 00  qualttg. 

®I|p  ^wtt  Mfg.  (Ha.,  i^artfnrli,  (Hmn. 

Nku  fork  ?8oBtnn  OII(iragn  ®nrimto,  ®nt 


♦****»»***»*******»»**»**i«- 


i( 


CTAD"  INCANDESCENT 
0  I  An       LAMPS 


>■ 

>■ 

>■ 

>■ 

I ' 

> ' 

>• 

I- 

>• 

>■ 

>■ 

>■ 

}■ 

>• 

> 

1  • 

>' 

i  LONG  LIFE 

*  GUARANTEED  CANDLEPOWER, 

*  HIGHEST  EFFICIENCY. 

*  ■    _t 

^     MADB     ET    THE    MOST    .KILLED    WORKMEN,      i  ■ 

t  STANDARD  ELECTRICAL  MFG. 
t  COMPANY, 


Nlles,  Ohio. 


FREE  CHRISTMAS  DINNERS 


for 
10,000 

of  Chicago's 
Poor 

will  be  supplied  by 
the  Salvation 
Army.  Will  you 
help  bysendin? 
a  dODation.  no 
matter  how  Small 
to  the 

Salvation 
Army 

CHICAGO 

Headdoarters 

399  State  Street 

Chicago,  m. 


FACTORIES  WANTED 


ALONG  THE 


BURLINGTON   ROUTE 

to  supply  the  demand 
for    Electrical    Goods. 


Builington 
Route 


\A/^.  M.    IVIAN 

INDUSTRIAL  COMMISSIONER, 
209  ADAMS  STREET, 


CHICAGO. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


STUDENTS 

Will  find  that  the  Western 
Electrician  can  help  them 
wonderfully  in  the  study  of 
electricity.  Subscribe  now. 
S3. 00  per  year,   in   advance. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  610  Marquette  Bldg.,  CHICAGO. 


Points  in  Wisconsin 
and  tiie  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenlenl,  solid,  wide  vestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chali' 
cars  and  modern  coaches  which  leave  Central 
Station.  12th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Duluth,  connecting  with  all  western  lines. 
MealB  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 
JAS.C.P0ND,G9nMPass.Agf.,Milwaul<ee,Wls. 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicaero. 
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IPXWU^W^  (M^fjOJ^   §M>^>W»ftV  cJMTCSf  ^       ^AwX/UWCJtW  ftA^yTf(iM^M<>>Uw.     SiAMXAMJU^rW^XcW. 


If  you're  going  to  buy 
any    this    year    get    our 


SIX-INCH  THIRTIES. 

price;   7-inch  25s  are  on  the  same  list.     Of  course  we  have  every  size 
you  ever  needed,  but  we  have  too  many  of  these  two  sizes. 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Mieliigan. 

Pittsburg  Agents,  Tipper  &  Patton,  e09  Bessemer  Building. 


?eOAR  POLE? 


ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

1211-12-13  MARQUETTE  BLDG.  CHICAGO, 

EISHT   DISTRIBUTINQ    YARDS 


^^^i^g^^s^^^^^a^^^^gsissg^^gga^^ 


BRACKETS— X  ARMS— PINS 

little  things  it  is  tnie,  but  they  cut  a  big  figure  in  line  construction. 

OUR.   MOTTO   IS: 
Prompt  Shipment       Quality      fiatlsfsotlon       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


[ 


CEDAR  POLES 

THE 

Valentine'ClBrk  Co. 

231*   L»   SmIlB   Street,  OHIOAGO 


rARDSl 
Plnooimlng,  ttloh.     t     Brmmn  Bmy,  Wla.     t    Mmw  London, 


^^ktm 


lainwiiftf 


-*'^---'"'-*'^-' 


KE8TER 

SELF  FLUXINa  SOLDEB 

A  Tube  of  Solder  Pilled  with  Flux. 
Requires  no  Acid. 

SITES-HBOR-TIHE-HONET. 


.1  J  :j   J   I  J  J  t) 

ACTUAL.     Size 


Send  for  Free  Samples. 

L.  P.  Mahler  Co.,  R.  1008  Chemical  Bldg., 

St.  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    MT'O    CO., 

4B  N.  UNION   STREET,       CHICACO,   ILL 


Locations   for   Industries 

Erie  Railroad 

Chicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturine,  and 
:an  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Indnstrial  Commissioner,  Erie  Railroad  Companj 
21  Cortlandt  Street.  New  York 


POLES. 

WHITE  OEDAR. 

IDAHO  CEDAR  up  lo  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlRious  baking  at  180"  F. 
■ill  not  make  It  brittle.  Water  repellent.  Oil  preof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


MICHIGAN 


i:CEDARPOLES 

All  Lengths ANosizES 


WESTERN 


C^^Vg%. 


U6<I/ 


YOST  SPECIALTIES. 

Sookats,  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Gord 

Adjusters. 

CatalaguB  for 
the  amking, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  tha 


IX 


-L.EXIBI-1 


TUI 


^A/IRI 


1 :  ' ' 

i  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  i 

MAIN  OFFICE,  Glenwood  Works, 


S  Sales  Ofde*, 

11      IS  Certlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


NV 


(loeas) 
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Standard    Double-Truck    Car,    Equipped    With  Fuur    lOU    H.    P.  W  estini^house  Single- 
Phase  Railway  Motors. 
The  abo\  e  car  is  one  of  the  equipment  in   regular  service  on  the   Interworks  Railway 
Trafford  City Wilmerding,  Pa. 


The  Westinghouse 

Single=Phase  Railway  System 

Is  no  experiment,  but 
an    accomplished    fact 


Ten  roads  are  now  in  course  of  construction, 
the  cars  being  equipped  with  a  total  of  218 
motors,  representing  15,435  li.  P. 

The  system   has  many  advantages;  two  of  them  are 

1.     Hio;h  trolley  voltages  are  allowable.      This  means 
saving  in  copper  and   power. 


2.  The  transforming  points  contain  no  machinery 
with  moving  parts,  rendering  constant  attendance 
unnecessary. 


For  particulars  address  nearest  office  of 

Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

New  York,  Atlanta,  Dallait,  Baltimore.  Boston,  Buffalo,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Los  Angeles,  Minneapolis,  New  Orleans,  Philadelphia,  Pittsburg,    St.  Louis, 

Salt  Lake  City,  San  Francisco,  Syracuse,  Seattle,  Denver,  Mountain  Electric  Co. 
For  Canada:     Canadian  Wcstinghouse  Co.,  Limited,  Hamilton.  Ontario.     Mexico:  0.  &  O.  Branlff  Co.,  City  of  Mexico. 
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Contested  Elections 

do  not  include  those  in  which 
the  Type  K  integrating  watt- 
meter is  concerned.  It  was 
long  ago  elected  to  life  service 
by  a  popular  vote  of  all  parties 
and  is  still  in  satisfactory 
service. 

All  Sizes  for  ■ 
All  Voltages 

Single  or  Multiphase 
Switchboard  or  Service 


\A/E  shall  be  glad  to  supply  any  of 

the    books    catalogued    below 

upon  receipt  of  your  order  and 

mittance.     We  prepay  charges. 


re- 


THB  PEINCIPLES  OF  THE  TRANSFORMER.     By  Frederick  Bedell $3.25 

INDUCTION  COILS.      By    G.   E.   Bonney 3.00 

ELEJCa'KICITT  AND  MAGNETISM.     By  S.  R.  Bottone 90 

ELECTRICITY.    ELECTROMETER,    MAGNETISM   AND    ELECTROLYSIS. 

By  G.  Ctrystal  and  W.  N.   Shaw ' .'. 1.60 

THEORY  OF  ELECTRICITY.      By   L    Gumming 2,25 

THEORY   OP   ELECTRICITY    AND  MAGNETISM.      By    Charles    Emerson 

Currv    ■. 2.50 

THE   ELEMENTS   OF  ALTERNATING   CURRENTS.      By    W.   S.   Franklin 

and   R.  B.   TTilliamson 2.50 

PRACTICAL    EXERCISES    IN    MAGNETISM    AND    ELECTRICITY.      By 

H.    E.    Hadley 60 

MISCELLANEOUS   PAPERS.      By  Heinrich  Hertz.  . 3.25 

A  TEXT-BOOK  ON   ELECTROMAGNETISM   AND  THE   CONSTRUCTION 

OF  DYNAMOS.     By  Dugald  C.  Jackson. 2.23 

ALTERNATING  CURRENTS   AND   ALTERNATING   CURRENT  MACHIN- 
ERY.   Bv  D.  C.  .Tackson  and  John  Price  Jackson 3.50 

AN   ELEMEN'TARY   BOOK   ON    ELECTRICITY   AND    MAGNETISM    AND 

THEIR  APPLICATIONS.     Bv  D.  C.  Jackson  and  John  Price  Jackson.  1.40 
A  FIRST-BOOK  OP  ELECTRICITY  AND  MAGNETISM.     By  W.  P.  May- 
cock    60 

ALTERNATING  CURRENTS  OF  ELECTRICITY  AND  THE  THEORY  OF 

TRANSFORMERS.     By   Alfred  Still    .■ 1.50 

PRACTICAL  ELECTRIC  LIGHT  FITTING.     By  A.  C.  Allsop 1.50 

ELECTRICAL  EXPERIMENTS.     Bv  G.  E.  Bonney 73 

RADIOGRAPHY  AND  THE  "X"  BAYS  IN  PRACTICE  AND  THEORY.     By 

S.    B.    Bottone 1.00 

THE  DYNAMO  :  HOW  MADE  AND  HOW  USED.     By  S.  R.  Bottone 90 

HOW  TO  MANAGE  THE  DYNAMO.     By  S.  R.  Bottone 60 

A  GUIDE  TO  ELECTRIC  LIGHTING.      By  S.  R.  Bottone 75 

ELECTRIC  LIGHT  ARITHMETIC.     By  R.  E.  Day. 40 

THE  DYNAMO  :  ITS  THEORY.  DESIGN  AND  MANUFACTURE.    By  C.  C. 

Hawkins   and   F.    Wallis 3.00 

THE  ALTERNATING  CURRENT  CIRCUIT.    By  W.  P.  Maycock 1.00 

ELECTRIC  WIRING  FITTINGS.  ETC.     Bv  W.  P.  Maycock 1.75 

ELECTRIC  WIRING  TABLE.     Bt  W.   P.  Maycock 1.30 

A  MANUAL  OP  TELEPHONY'.     By  W.  H.  Preece  and  A.  J.  Stubhs 4.50 

PRACTICAL   TELEPHONE    HANDBOOK    AND   GUIDE    TO    THE    TELE- 
PHONIC EXCHANGE.     Bv  Joseph  Poole    1-50 

ELECTRIC  WIRING.      Bv   Rus'sell    RoW) 2.50 

ELECTRIC    LIGHT    CABLES     ANT)     THE    DISTRIBUTION    OP    ELEC- 
TRICITY.    Bv   Stuart  A.   Russell 300 

ELECTRICITY  IN  TOWTv  .INT)  COUNTRY  HOUSES.  By  Percy  E.  Scrutton  1.10 
THE  STORAGE  BATTERY.     By  Augustus  Treadwell 1.75 


Electrician  Publishing  Company 

51 0  Marquette  Building,  Chicago 


Good  Advice 


One  of  the  foremost  doctors  of  elec- 
trical engineering  was  recently  called 
upon  to  examine  into  the  ills  of  a 
profitless  direct-current  light  and 
power  plant  and,  after  making  a  diag- 
nosis, he  immediately  prescribed 
Duncan  Meters,  with  instructions  that 
the  remedy  should  be  continued  indefi- 
nitely to  prevent  a  recurrence  of  the 
malady. 


Send  for  Bulletin  and  Prices 


DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,   IND. 
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f  REFLECTIONS 

f 


FARIES 
REFLECTORS 


Fit  any  socket 

Quickly  attached  or  detached. 

Made  of  aluminum  or  steel. 

\'ery  light  and  will  not  rack  socket  to 

pieces. 
Finish  not  affected  by  heat. 
Made  in  many  styles  and  finishes. 


Catalogue  mailed  upon  application. 


FARIES    MFC. 

DECATUR,      ILI 


CO. 


STURTEVANT 
HAND  BLOWERS 


an.  improved  type 
for  blo^ving  forges 
of  all  kinds;  used 
also  as  portable 
ventilating  appa- 
ratus. We  make 
complete 

FORGE  SHOP 
EQUIPMENTS 


Including  Forges,  Blowers,  Exhausters, 
Galvanized  Iron  Piping,  Etc. 


B.    F.    STUR.TEVANT    CO. 

BOSTON,    MASS. 

Gen*r*l   Office  &nd  Works.   Hyde  Park.    Mass. 
New  York  Philadelphia  Chicago  London 


WIRES  ^GABLES 

HICH-CRADE.  RUBBER-COVERED,  WEATHER-PROOP 

Magnet,  Office,  Ann^ukciatokWire. 

HAZARD  MANUFACTURING  CO., 

GBSERAUiJmCE  ASD  W0KK9,  NBW  YoBKOsTIOB,  CHICAGO  OfTIOE. 


Wilkesbarre.  Pa. 


71  and  73  West  Adams  St, 


VULCANIZED  FIBRE 

Highot  g;rad«s  ior  electrical  insulatioo  and  mecluuilcid  purpoaes,  in  sheeti, 
tubes,  rodt  and  tpecial  iHape*.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington.  Pel. 

KARTAVERT. 

HARD  AND  FIEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Furposes,  Kallwoy  Dust  Guards,  Wastaen 
and  Packings.    Patent  Insulatlni;  Cleats. 


iBIack  Diamond  File  Works  1; 


4?. 


Kat.  1H03. 


Inc.  18U5. 


J* 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


4? 

4? 

^  OUB  GOOnS  ABB  OH  HALF.  IX  EVERY  l.KAI>IMe  HAROTFAKE  - 
4f|  I^TOBE  IK  TUE  VXiTKU  HTATE8  AXD  CAXAOA.  fjf, 

I    G.&H.BARNETT.  COMPANY,   I 

^  PHILADELPHIA,    PA.  ^ 


JtASUFACTCRED  BT 


THE  KARTAVERT  MARUFACTURING  CO.  Wilmineton.  W 


FOR  SALE® 

Railway  Generators 


5/2*  44S  standard  Crdker-WhalrrRaittoay  Centratfr 

Six  direct-current  generators,  driven  by  a 
variety  of  prime  movers,  which  supply 
power  for  the  Intramural  Raiihvay  at 
the  St.  Louis  Exposition,  will  be  ready 
for  delivery  after  January  i.  Let  us  send 
you  further  particulars. 


CrocKer-Wlieeler  Cosnpany 

15  Branch  Offices :  A.^-.,»q.-o     M       I 

Chicago, St. i^uis. pitisfaur«.  Etc.  >*.mpere,  1"^.  \f  . 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bars 

Gopptr 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


'V  AOENCIEt    ANI    ■RAWCHEt 

■•■  Talk  Clileags  Cleveland  tsn  Franelse*  Phlfsdtlplil* 


Yfll.  nXy,    .  $3.00  Per  Amum.    gSSSfiSrcTip'/n^cSSU. 


:?o"   CHICAGO,  DECEMBER  3,  1904. 


10  Gents  a  Copy.       KS.  23, 


JMPI     FV  INSULATED 

Jlwir^LCiW  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"""n.^mx'sbN""^'      T^Ae  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  (O  State  Street,  BOSTON,  MASS. 


WESTERN  SELLrNG  AGCNT, 
H.    R.    HIXSON, 

lit*  Monadnock  Block,  CHICAGO 


1889— Paris  Sxposttion, 
Sledal  for  Bobber  Insolation. 

1893— World's  Fair, 
Medal  for  Bobber  Insolation. 


XKE  STAKBABD  FOB 

BUBBFB  INSUIiAXION. 

Sole  Manufacturers  of 


DIonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "m^r  Wires. 
THE  OKONITE  CO.,  Ltd 

«"t'Si«.ch«,";.  (""•!>"»•        253  Broadway,  New  York. 


Geo.T.  Manson,Gen'l  8ub^ 
W.  H.Hodcins.Secy. 


l^  ^) 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

UAN%IFACTURERS  OF      ■ 

Paranite  Rubber  Covered  Wires  and  Giables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE; 
TELEPHONE,  TELEaRAPH  AND  FIRE  ALARM  CABLBS. 

All  Wires  are  tested  at  Factory.  JONESBOBO,  tSIK 


STCRLIMO    SPCCIKI. 


DO  YOU? 

SUV     LAMPS-OR*BUY  ■  CANDLE      POWeR 


16 


[this  lamp  i 
[averages) 


12 


THESTCnUNGELeCTRICALMANUFACTURINCCO. 

NEW  yonR.  N.  r.  wftRHcn.  a.  chicaoo.  iLt. 


HCOULAR      TVrC 


N.  I.  R. 


National 

India 
Rubber  Co.'s 


>A^IRKS     A. 


RUBBER  COVERED 


OFFICE  AND  FACTORY:  BRISTOL.  B.  I. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Hatlonml  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

63  lARu!Av''^"£Et'.  Main  Offic«  and  Factoiy,  TRENTON,  a  ft 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

Elkhart,  Ind. , 


KUHLMAN  ELECTRIC  CO. 


-ftttLAR  Iff 


^' 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chkago,  Sao  Praacisco. 


THERMOPILES  \^X^,bUss 

For  Eleotrolytlc  analysis,  charging  storage  natterles, 
«Itd  other  cooscanc  cuxTCQC requiremeats.    (3  Each. 

WALSH'S    SONS    &    CO., 
^64  Wasliiiisrtoii  Street.         Nevc-ark,.N.  .F. 


ii 


Q  T  A  R  "  INCANDESCENT  | 
01  An       LAMPS! 


i  LONS  LIFE 

■¥              GUARANTEED  CANOLEPOWER,  * 

*                     HIGHEST  EFFICIENCY.  J 

-tt    ^— — — ^— — — —  4. 

-^     VADS    BT   THE    MOST    SKI1.X.XD    WOBEStZX.  3^- 

I  STANDARD  ELECTRICAL  MFG.  J 

I  COMPANY,     :    Niles,  Ohio,  t 

jl»¥»y¥»¥»¥¥¥¥¥¥¥¥¥¥¥  ¥¥¥¥■><» 


Some  More  Light  on  our 
Drawn  Steel  Junction  Boxes 

Take  time  to  figure  out  the  cost  of  east  iron 
boxes  plus  tbe  loss  from  breakage  and  time 
used  in  producing  a  round  hole.  Compare  with 
this  the  cost  of  drtf^wn  steel  boxes. 

NO   BREAKAGE, 

Clean  round  hole  produced  with  one  blow  of  a  hammer.       Write  for  catalog  and  see 

-      UTICA,  N.  Y. 


what  you  can  save. 


BOSSERT  ELECTRIC  CONSTRUCTION  CO. 


"  SAFETY "  RUBBER  COVERED 

WIRE    A  IMP   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
A/l.      B.     ACPSTIIM    &    OO., 

CHICAGO   REPRESENTATIVE. 

THDB  SAFETT  INSUIiATED  WIRE  &  CABLE  CO., 

WORKI:  Ityonne,  N.l. 


114-116  I.IBEKTY  STBEET,  W.  X. 


THOUSANDS  IN  USE. 

Motors,  y,  b.  p.  to  100  h.  p. 

JLiynamos.  1  k.  w.  to  76  k.  w. 

RiEbest  Quality.     ReaKOQabIs  PrlM. 

THE  HOBART  ELECTRIC  MFG. CO. 

f  SOY,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


^iSs 


WESTIIH  Electrical  In^tomeiit  Co. 

**  -^^f      1 14-120  WUIiam  St.,  NEWARK,  N.  J.,  U.  S.  A. 


"We  are  now  ofEtirinsour 


New  Model  Low  Priced 
Portable  Instruments,  ModeLx, 


Wttion  Portable  Type  E  Voltmeter. 


for  u=e  where  the  extreme  accuracy  peculiar  to  our  Port- 
able Standard  Instruments  is  not  necessary  or  desUed. 

VOLTMETERS 

in  ranges  from  3  to  300  Voits. 

AMMETERS 

in  ranges  from  1  to  25  Amperes. 

Self  contained  and  for  any  capacity  desired  inccnnection 
wiih  external  shunts,  witbih  practical  limit. 

Send  for  Bulletin  No.  1  describing  these  instruments. 

Br  Bits— European  Weston  Electrical  Instrument  Co, 
■Ritterstrasse,  No.  88. 

LoNDOS— Elliott  Bros..  Century  Works.  Lewlsbam. 

Pa'  is.  Ebasce— E.  H.  Cadiot.  12  Rue^t.  Georges. 

JtEW  ITOBK.  OFFICE— 74  Cortlandt  St. 


ALL    THE  ESSENTiALS 


of  a  good  storage 
batter>'  are  found 
in  the 

MORTHWEST£RM 

Large  OmpacHy, 
Light. 
Efllclant, 
Compact. 

To  have  your  or- 
der filled  prompt- 
ly, send  to  us  at 
once. 


Northwestern  Storage  Battery  Co., 

285  Madison  St.,        '  -  -  -  Chicago,  HI. 
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Everybody    Knows 


We   make    the    largest 
Engines    in    the  world 


But 
Do  You  Know 


We  make  smaller  Engines,  in  sizes 
from      25      horsepower      upward 


? 


AUis-Chalmers  Standard  iCotliss  Engine 


Corliss   Engines   for  all   power  purposes 


Bullock  Motors 


for  operating  Machine  Tools. 


Bullock 

(Patented)  Three-Wire  Multiple  Voltage    Balancing    System 
for  control  of  Motors,  received  the 

Highest    Award    at    the    St.   Louis  Exposition 


Many   ut  the   lars;est   machine   shops    in   tlie  couniry  are  operating  their  tools  on  tlie  Bullock 
(I'atenled;  Multiple  Vohage  System.  ■'- 

When  a  muior  operating  on  their  system  is  set  at  any  speed,  it  will  run  at  that  speed- regard- 
less of  the  load. 
.\c  ninnv  :, c  twclve  diffcrerlt  speeds  forward  or  backward  can  lip  «pi'.ir.'rt  ilimut'li  ilii=;   sviieni 

For  further  particulars  address 

Allis-ChalmerS    Co.,    Milwaukee 

Electrical   Department 


The   Bullock  Electric  Mfg.  Co. 


General  Sales  Offices,  New  York  Life  Bldg.,  Chicago. 


Electrical  Works,  Cincinnati,  O. 


Canadian    representatives,  Allis-Chalmers-Bullock,  Ltd.,  Montreal 
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TheElectrig  StoraceBatteryGo. 


MANUFACTURER     OF    THE 


PHILADELPHIA 


'Cbloribe  Hccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated   Lighting   and    Power   Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PRICE   LISTS   AND   DKSCRIPTIVE   BULLETINS   FORWARDED   UPON   REQUEST. 


SALES     OFFICES  : 


PHtLADELPHLA, 

Allegheny  Ave. 
and  19th  St. 


New  York, 
100  Broadway. 


ROSTON. 

60  Stale  St. 


Chicago.  St.  Louis,  San  Fbancisco,         Cleveland,  Canada,  Havama,  Cuba, 

Marquette  Bldg.         WainwTlght  Bldg.  RIalto  Bldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood,  Manager 

Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


Will  you  ever  again  buy  cables  as  cheap  as  now? 

Not  unless  copper  takes  a  long  drop — and  none  of  us  looks  for  that.  On  the  present  cop- 
per market  we  are  selling  cables  way  below  what  we  should.  That  is  plain  to  any  man  who 
figures  it.    Advances  are  certain,  and  coming  quick. 

Big  orders  are  coming  in,  and  more  in  sight.  Every  one  needs  cable — mostly  big  lots. 
Deliveries  will  be  choked  as  badly  as  in  1902  and  1903.     (Remember  them?) 

Business  is  already  heavier  than  most  buyers  think.  Those  now  under  cover  are  wise, 
because  they  will  get  their  cables  on  time,  and  at  present  prices. 

Profitable  contracts  for  future  delivery  may  be  made  now  if  you  send  us  your  specifica- 
tions.    Buy  enough  for  all  of  1905.    It  will  be  good  property. 


Toledo,  Ohio 


TheF.Bissell  Company 


ISfSULiATED  WIRES 

COTTON  <;SB 

AND   SILK.  ^ 

NORTHERN    WIRE 
&  CABLE  CO. 


OFFICES  :  I  Milwaukee,  740-7«  Wells  Bldg. 
I  Chicago,  1202  Marquatte  Bldg. 

MAGNET  WIRES 

South   Milwaukee 
Wis. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


General  Offices:    Centdrt  Buim>iNG 

NEWARK,  N.  J. 
OVER  20,000  MILES  IN   USE 

Highest  Award  at  Paris  Exposition,  1900,  Buffalo,  1901 


PLATINUH  RIVET*  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


IVIf^AIMY,  Inc. 

ARTISANS  IN  PLATINUM 
408-4i0-4l2-4l4  N.  J.  R.  R.  AVE.  NEWARK,  N.  J. 

New  York  OfTIce:    130   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall Electric  Co..— 

AUis-Chalmers  Company 2 

American  Battery  Co 11 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co lij 

American  Diesel  Engine  Co. .14 

Amer.  District  Steam  Co 19 

Amer.  Elec.  Fuse  Co 22 

Amer.  EL  Telephone  Co , 17 

American  Electrical  Works.  .11 
Arnold  Elec  Power  Station 

Co 13 

Audit  Co.  of  IlL.  Tbe. — 

Automatic  Electric  Co 17 

Babcock  &  Wilcox  Co 18 

Badt.F.  B 13 

Bain,  Forae U 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 13 

Bamett  Company, G.  &  H....22 
Beardslee  Ctandelier  Mfg.  Co.— 
Benjamin  Electric  Mfg.  Co.-— 

Bennett,  L  A. 8 

Berthold  &  Jennings 18 

Big  Four  Route 12 

BlssellCo-.The  P 3 

Bossert  Electric  Constraction 

Co 1 

Brooks,  HaUL 19 

Bryan-Marsli  Co — 

Bryan,  Wm.  H 13 

Buckeye  Electric  Co — 

Bullock  Elec  Mfg.  Co 2 

Burlington  E.  R 18 

Butterfield,  J.  P 13 

ByUesby  &Co.,H.M 13 

Cantwell  Press,  The — 

Carhartt  &  Co..  Hamilton.,..— 

Central  Electric  Co o 

Cent  Stat,  improvement  Co  iZ 


Central  Tel.  &  El.  Co 16 

Century  Electric  Co-. 15 

Chicago  Die  &  Electric  Co....— 

Chicago  Edison  Co 4. 12 

Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chicago  Insulated  Wire  Co.. — 

Chicago  Mica  Co 10 

Cincinnati  Gas  &  Elec.  Co.  ..12 
Clinton  Stamping  &  Elec  Co.ie 
Colonial  Sign  &  Insulator  Co.ll 
Columbia  Incand.  Lamp  Co..— 

Columbia  Mfg.  Co 18 

Continuous  Rail  Joint  Com- 
pany of  America 3 

Cooper-Hewitt  Elec.  Co 8 

Cope,  T.J 9 

CrawfordsTille Electric  Co..— 
Crescent  Ins.  Wire  &  CbL  Co.  1 
Crocker- Wheeler  Company. . .  7 

Crolius  &.  Son.  E.  R 11 

Cutler-Hammer  Mfg.  Co 5 

Cutter  Elec.  &.  Mfg.  Company  l 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.14 

Detroit  Electric  Co 15 

Diamond  Meter  Company 15 

Directory  of  Engineers 13 

Dixon  Crucible  Co.,  Joseph. .14 
Duncan  Elec  Mfg.  Co 21 

Edison  Decorative  &  Minia- 
.10 


ture  Lamp  Departm't. 

Edison  Mfg.  Company — 

Edwards  &  Co 18 

Egan,  J.  J 12 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 

Electrical  .\ppliance  Co — 

Electrical  Engineer Institute.l5 
Electrician  Pub.  Company ...  13 


ErieRy 

Evans,  Almirall  &  Co  . 
Evans  A  Co.,  W.  R 


FariesMfg.  Co 8 

"For  Sale"  Advertisements..  12 
Bt.  Wayne  Elec  Works,  Inc. .21 
Fostoria  Incand.  Lamp  Co.  ..— 

Fowler,  John  H 19 

Fowler- Jacobs  Company 19 

Franklin  Elec.  Mfg.  Co  — 

General  Electric  Co 9 

General  EngineeringCo.,The  13 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co... ,  6 
Gt.  Western  Smelting  &  Ee- 

finingCo 12 

Green  Fuel  Economizer  Co..  14 
Gregory  Electric  Company...  12 

Hallberg,  J.  H 13 

Hart  Mfg.  Co 16 

Hartford    Steam   Boiler  In- 
spection &  Insurance  Co.. .  .— 
Hazard  Manufacturing  Co...— 
Highland  Park  College.     ...  15 

HipweU  Mfg.  Co 17 

Hobart  Elec.  Mfg.  Co 1 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Co — 

Humphrey,  Henry  H — 

Hunt  &  Co.,  Robt.  W 13 


Illinois  Central  Ry 17 

Incandescent  Electric  Light 

Manipulator  Company 15 

Indiana  Rub.  &  Ins.  W.  Co....    1 


India  Rubtier  &  Gutta  Percha 

Insulating  Company — 

International  Elec.  Meter  Co  12 
International  TeL  Mfg.  Co.. .16 

Jackson,  D.-G.  &  W.  B 13 

Jeffrey  Manufacturing  Co 14 

Jobns-ManviUeCo..H.  W 8 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 17, 19 

.13 
..11 
,.11 
.13 
,.  1 


Kemp,R.  W 

Kester  Elec.  Mfg.  Co.. . 
Klein  &  Sons,  Mathias. 

Kohler  Brothers 

Kuhlman  Electric  Co., 

Leather  Preserv.  M.  Corp 12 

Leffel  &  Co.,  James. 14 

Lindsley  Brothers  Company.. 19 
Loud'sSons  Co.,  H.  M — 

Machado  &  Roller 10 

Maltby  Cedar  Company 19 

Manhattan  El.  Supply  Co 22 

Manross,  F.  N — 

Marinette  Gas  Engine  Co 14 

Matthews  &  Bros. ,  W.  N 11 

McLaughlin  &  Co.,  Jas 9 

McLennan  &  Company ,  K ....  10 

Mechanical  Appliance  Co 14 

Mica  Insulator  Company 10 

Miscellaneous  Advs 12 

Monon  Railroad 12 

Morrison  Lbr.  Co.,  J.  W 19 

Mueller  Company;  William. .19 
Munsell  &  Co.,  Eugene lO 

National  Electric  Co 4 

National  India  Rubber  Co —  1 

New  England  Butt  Co 19 

Newgard  &  Co.,  Henry 18 


Xxxdezc    of    A.CL^'&^rtX^&txxG-xx.-t^ 


New  York  Cent.  Ry 19 

New  York  Ins.  Wire  Co 11 

Northern  Elect'l  Mfg.  Co....  10 
Northern  Wire  &  Cable  Co...  3 
Northwestern   Storage    Bat- 
tery Co 1 

Okonite  Co.,The 1 

Osburn  Flexible  Conduit  Co.  9 

Pacific  Coast  Pole  Co 18 

Paragon  Fan  &  Motor  Co — 

Pardridge  Shade  &  Rcfi.  Co..— 

Pass  &  Seymour,  Inc 8 

Phelan,  D.  W 19 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co...  11 

Phcenix  Glass  Co — 

Phosphor-Bronze  S.  Co 14 

Pignolet,  L.  M 10 

Pittsburg  &  L.  S.  Iron  Co ....  18 
Plume  &  Atwood  Mfg.  Co — 15 

Porter  Cedar  Company 19 

Prometheus  Electric  Co.,  The22 

Reislnger,  Hugo 9 

Replogle  Governor  Works..  .10 
Reynolds  El.  Flasher  Mfg.Co.lO 

Roebling's  Sons  Co. ,  J.  A 15 

Ruebel-Sch  wed  tmann- Wells..  13 
RuDzel-Lenz  Elec.  Mfg.  Co.. .22 

Safety  ins.  Wire  &  Cable  Co..  i 

Sargent  &  Lundy — 

Sauquoit  Silk  Mfg.  Co 1 

Schott,  W.  H 13 

SIgnaloid  Chemical  Works...  17 
Simplex  Electrical  Co.,  The. .  1 
Simples  Elec.  Heating  Co ....  13 

Speer  Carbon  Co — 

Sprague  Electric  Company..  .15 
Squire  Electric  Co — 


Standard  Elec.  Mfg.  Co 1 

Standard  Underg.  Cable  Co....— 
Stanley  Elec  Mfg.   Co..  The  11 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W i.s 

Sterling  &  Son,  W.  C 18 

Sterling  Electrical  Mfg.Co....  i 
Sterling  Varnish  Co. ,  The ....  10 

Stow  Mfg.  Company ~ 

Strom  berg-Carlson  Tel.  Mfg. 

Company I6 

Sturtevant  Company,  B.  P...22 

Temple  Pump  Co lo 

Torrey  Cedar  Company 18 

TrumbuUElec  Mnfg.  Co — 

Turner  Brass  Works 22 

Union  Electric  Mfg.  Co — 


Valentine-Clark  Co.,  The — 

Vulcanized  Fibre  Company.  .22 

Wagner  Electric  Mfg.  Co 4 

Walsh's  Sons  &  Company i 

Warren  Elec.  Mfg.  Co 17 

Wesco  Supply  Co 10 

Western  Electric  Company...  5 
Westlnghouse      Electric      &. 

Manufacturing  Co 20 

Weston  Electrical  Inst.  Co...  1 
WblteheadMachinery  Co...  12 

Wilmerding,  C.  H — 

Wisconsin  Central  Ry I9 

Woolley  Fdj-.  Jc  Mach.  Wks..l4 
Worcester  Company,  C.  H 18 


YesberaMfg.  Co 

Yost  Electric  Mfg.  Co  .. 

Zero  Marx  Sign  Works  . 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 


.I.Co 


For  Immediate  Delivery 


MODERN  DESIGN 


SUPERIOR  PERFORHANCE 


Gold  Medal 
Generator  Unit 


Hamilton  Corliss  Cross  Compound  Verti- 
cal Condensing  Engine,  2, 250  horsepower. 


1,500  K.    W. ,    3  Phase  25   cycles, 
6, 600 -Volt     National     Alternator. 


Released  at  close  of  St.  Louis  Exposition. 

For  prices  and  terms  apply  to 

HOOVEN,  OWENS,  RENTSCBLER  CO. 


HAMILTON,  OHIO 


National  Electric  Company 

riilwaukee 


CEJVT'RAL    STA.TJOJV    MAJWAGE'RS 

Don't  Be  Afraid 

;  of  the  Gas  Pla-nt 

WORK  UP  A  MOTOR.  LOAD 

We  can  furnish  you 

SINGLE    PHASE     MOTORS 


that  will  start  under  full  load  in 
sizes  ranging  from  ^  to  35  H.  P. 


XOagner   Kteciric  Mfg. 

ST.  LO\/IS,  MO.,  V.  S.  A. 


Co. 
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CHRISTMAS  TREE  OUTFITS 

Of  inestimable  value  for  decorative  lighting  ;  complete 
and  read}'  for  use.  Outfit  consists  of  24  lamps,  of 
assorted  colors,  made  up  in  three  strands  with  lamp- 
cord   and  attaching  plug. 

OUR  PRICE  WILL  INTEREST  YOU 


^  ^5       SSl     rr  NEVER 


SALES  AOBNTS 


264-266-268-270  Fifth  Avenue, 


CHICAGO 


DIRECT  CURRENT 

Generators  and  Motors 


Western  Electric  Company 

CHICAGO  NEW  YORK 

And  Other  Large  Cities. 


Flat  Bed  and  Small  Rotary 
Press  Controllers 


One  of  the  six  "Carpenter"  types. 


The  "Carpenter"  system  gives  such  a  wide  range  of  speed  and 
such  perfect  control  that  a  press  can  be  moved  an  eighth  of  an 
inch  at  a  time,  and  from  that  to  top  speed,  with  every  desirable 
intermediate  speed. 

Six  types,  ahke  in  principle,  different  in  detail.  Bulletins  Si 
to  86  explain.  We'll  send  them  if  you  let  us  know  that  you  want 
them. 

The  Cutler-Hammer  Mfg.  Co.^ 

Electric  Controller   Manufacturers 
and  Electrical  Engineers. 

MILWAUKEE,  WIS. 


New  Yort, 


Boston, 


Chicago, 


Pittsburg. 


ELECTRICITY  FOR  ENBINEERS. ! 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 


ELECTRICIAN  PUBLISHING  CO., 
10  Marquette  Building,  •  •  CHIOAOO 


STANLEY     RECORDING     WATTMETERO 
FOR     ALTERNATINC.CURRENT     CIRCUITS  ^^ 

d) 


FOR    ALTERNATING-CURRENT    CIRCUITS 

No  Jewel  Wear  from   Hammer  or  Side  Thrust, 
or  Metal  Covers,  Second  Alone  to  the 


BALANCED    THRUST 
STANLEY     MAGNETIC     SUSPENSION 


WATTMETERS 


Missouri.  Kansas.  Arkantis 

FRANK  ADAM  ELECTRIC  CO. 

St.  Louis 

Colorsdi,  Idaho,  Montana,  Wyoming 

New  Mexico.  Utah 

HENDRIE-BOLTHOFF   MFG.  AND  SUPPLY  CO. 

Denver 


SEND  FOR  BULLETINS  AND  INFORMATION  ABOUT  METERS  TO 

STANLEY    INSTRUMENT    CO. 

GREAT   BARRINCTON     MASS.,  U.  S.  A. 


Mexico 
VICT9R  M.  BRASHI  &  CO. 

Mexico  City 

Ctlifornia,  Oregon,  Wislilnglon 

Nevada,  Arizona 

BROOKS'FOLLIS  ELECTRIC  CORP. 

San  Francisco 
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Complete                     Railway  Line  and  Regulating 
Storage                       Isolated  and  Train  Lighting 
Battery                        Central  Lighting  and  Power 
Plants                          Electric  Vehicle  and  Telephone 

aOULD  COUNTER  B.  M.  P.  BOOSTER  SYSTEMS 

,   NEW  YORK,  1  W.  34th  Street.                                                               'WODK'^  •        HPPPW       N      V 
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CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Acconntant!*    and    Andi- 
tors. 

Audit  Co.  of  Illinois 
Adjasters.    Cord. 

Incandes.  El.  Li.  Manlp.  Co. 
AdJuMters,  Inc.  Lamps. 

Inc.  El.  Li.  Manipulator  Co. 
Anchors  (Tel.  &  Tel.) 

Bennett.  I.  A. 

Matthews  A  Bro.,  ^^.^. 
Annnnclatora. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Batteries  and  Jars. 

BlssellCo-.The  F. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co, 

Wesco  Supply  Co. 

Western  Electric  Co. 
Belli*.    BazBers.  Etc. 

Central  Electric  Co. 

Edwards  &  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Belt  DresslnK- 

Dixon  Crucible  Co..  Jos. 

Leather  Preserver  Mtg.  Corp. 

Beltlnff.  ,^^     _, 

Leather  Preserver  Mfg.  Cori^ 

Blow    PlpCB. 

Turner  Brass  Works 
BloTvera. 

Sturtevant  Co.,  B.  F. 
Boiler   Compounds. 

Dearborn  Drug  AChem.  Wks. 

Boilers. 

AlUs-Chalmers  Company. 

Babcock  A  Wilcox  Co. 
Ronlcs.    Electrical. 

Cantwell  Press.  Tbe. 

ElRCtrician  Publishing  Co. 
BootliH,    telephone. 

Yestiera  Mfg.  Co. 
Brackets. 

Karles  Mfg.  Co. 
Brnalies. 

Central  Electric  Co. 

Hobart  Elee.  Mfg.  Co. 

Holmes  Flbre-Graphite  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cable   Haneers. 

BlssellCo.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables> 
Canopies. 

Faries  Mfg.  Co. 
Carbona,    Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Relslnger,  Hugo. 

Speer  Carbon  Co. 

Wesco  Supply  Co. 
CastlnKB. 

Faries  Mfg.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Chandeliers. 

Faries  Mfg.  Co. 
Circuit   BreaUers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  MfK-  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Wesco  Sujtply  Co. 

Western  Electric  Company. 

Westlnghouse  El.  &  Mfg.  Co. 
Clusters. 

Benjamin  Elec.  Mfg.  <"o. 

Faries  Mfg.  Co. 
Coal    and    Ashes    Hand- 
ling Machinery. 

JefTrey  Mtg.  Co. 
Colls  and    MaKneta. 

WMtorn  Electric  Co. 
ColortnfiT,  Lamp. 

Slgnalold  i^'tieniU'al  Works. 
Commotatnr  Compound 

Crollus  A-  Son,  E.  K. 

Egan,  J.  J. 


McLaughlin  &  Co.,  Jas. 
McLennan  A  Co..  K. 

Condenaera,    Electric. 

Stanley  Elec.  Mfg   Co. 

Condnit  and  CondultA. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Osburc  Flexible  Conduit  Co. 
aprague  Electric  Co. 
Wesco  Supply  Co. 

Contractors    cmd    Elec- 
tric  Lieht  Planta. 

AUis-Chalmers  Company. 
Bullock  El.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westingbouse  Ei:  *fc  Mfg.  Co 

Controllers,    Crane. 

Amer.  Elec.  Fuse  Co. 
Copper,  Scrap. 

Great    Western   Smelting    A 
Retining  Co. 
Cord. 

Runzel-Lenz  Elec.  Mfg.  Co 
Croas-Arms,     Plna     and 

Brackets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Cut-Outa  and  Sfvltcbea. 

BlssellCo.,  The  F. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Clinton  Stamping  &.  Elec.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Dynamos  and  Hotora. 

Allis-Chalmers  Company, 

BlssellCo.,  Tbe  P. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

CrawfordsviUe  Electric  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregorj'  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A;  Mfg.  Co. 
Economlzera^    Fuel. 

Green  Fuel  Economizer  Co. 
Electric    Heatlnir  Appl. 

Electric  Appliance  Co. 

Prometheus  Electric  Co, 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric    Railways. 

Crocker-Wheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

We.stlnghouse  El.  &  Mfg.  Co. 
Electrical  and  Mechan- 
ical  Enarineera. 

Arnold  Elec.  Power  Stat'n  Co. 

Badl.  F.  H. 

Baktr  A  Co..  W.  E. 

Brj'an,  Wra.  H. 

Buttertleld.  J.  F. 

Byllesbv  A  Co.,  H.  M. 

Evans,  Almirall  A  Co. 

General  Engineering  Co., Tbe. 

Hallberg,  J.  H. 

Humphrey,  Henrj'  H. 


Hunt  ACo.,Eobt.  W. 
Jackson.  D.  C.  A  W.  B 
Kemp,K.  W. 
Kohler  Brothers. 
New^ard  A  Co.,  Henry. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Schwedtman,  W^ells. 
Sargent  A  Luady. 
Schott,  W.  H. 
Squire  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Stanton,  LeRoy  W. 
WUmerding,  C.  H. 

Electrical  Inatrnments. 

(Recording  and  Testing.) 
Blssell  Co.,  The  P. 
Central  Electric  Co. 
Detroit  Electric  Co. 
Diamond  Meter  Co, 
Duncan  Elec.  Mfg,  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec,  Wks.  Inc. 
General  Electric  Co, 
General  Inc.  Arc  Light  Co. 
Machado  A  Roller. 
Pignolet.  L.  M. 
Stanley  Elec.  Mfg.  Co. 
Stanley  Instrument  Go. 
Wagner  Electric  Mfg,  Co, 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westingbouse  El.  A  Mfg.  Co 
Weston  Electrical  Inst.  Co. 

Elentro-Platlnt;;  Mach'> 

Crocker- Wheeler  Company. 
General  Electric  Co. 
Elevatora-Conveyora. 

Jeffrey  Mfg.  Co. 

Eneriues,  Gas  and  Gaso- 
line. 

Allls-Cbalmers  Company, 
Marinette  Gas  Engine  Co. 
Temple  Pump  Co. 
Wooiley  Fdy.  A  Mach.  Wks. 

Bnginea,  Oil. 

American  Diesel  Engine  Co. 

En^lneH,   Steam. 

Allls-Chalmera  Company. 
Sturtevant  Co.,  B.  F. 

Fans    and    Fan    MotorsT^ 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  P. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Fibre, 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
Fittingrs. 

Faries  Mfg,  Co. 
Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 
Flaahera. 

BlssellCo.,  The  F. 

Reynolds  El.  Flasher  Mfg.Co 

Wesco  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forces. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  "Wire. 

Amer.  Elec.  Fuse  Co, 

Blssell  Co..  The  F. 

Central  Electric  Co. 

Central  Tel.  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

Clinton  stamping  A  Elec.  Co. 

D.  &  W.  Fuse  Company. 

Electric  Appliance  Co. 

.lohns-ManviUeCo.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Globes,    Reflectors    and 

Shades. 

Fostorla  Incan,  Lamp  Co. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl,  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
GovernorM.  Water 'Wlieel. 

Re]t|oglo  Govmioi-  \\'orks. 
Graphite  Speclaltlea. 

Dixon  Crucible  Co.,  Joa. 

Holmea  Flbre-Graphlte  Co, 


Heating:    <E  x  h  a  n  a  t 
Steam). 

Amer.  District  Steam  Co, 
Heatiug;    and     Ventilat- 
ing   Apparatua. 

Sturtevant  Co.,  B.  P. 
Heating-,    Hot    "Water. 

Evans,  Almirall  &  Co. 
Holders,  Inc.  LauipB. 

Electric  Appliance  Co. 
Incandesent  Electric    Lighi 
Manipulator  Co. 
tuHpectiou  «&  Inanrancc 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
luNuIatinfir  Machinery. 

New  England  Butt  Co. 
liiHulatora  and  Insulul- 
ins    Materials. 

American   Electrical  Works 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Johns-Manville  Co.,  H.  W. 
Kartavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkontteCo.,Tbe. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westingbouse  EL  A  Mfg.  Co. 

(Tunctlon  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc. 

BlssellCo.,  The  P. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc,  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hipwell  Manufacturing  Co 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westingbouse  El.  A  Mfg.  Co. 
Lumps,  Incandescent. 

Bissau  Co.,  The  F. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostorla  Incand.  Lamp  Co. 

Franklin  Electric  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sawyer-Man  Elec.  Co. 

Standard  Elec'l  Mfg.  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westingbouse  El.  A  Mfg.  Co. 
Lamps,     Incandeacent— 

Replacera  &  Cleaners. 

[nc.  El.  Lt.  Manipulator  Co. 
Lamps,  Vapor. 

Cooper,  Hewitt  Elec.  Co. 
Lettera,  Sif;n. 

Colonial  Sign  A  Insulator  Co. 
Lishtnins'  Arrestera. 

Central  Electric  Co, 

Clinton  Stamping  A  Ji'-lec.  Co. 

Electric  Appliance  Co. 

¥1.  Wavne  Elec.  Wks,  Inc, 

General  Electric  Co. 

Manhattan  Elec,  Supply  Go, 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co, 

Western  Electric  Co. 
Linemen's   Cllmbera. 

Klein  A  Sons.  Mathlas. 

MaRuet  "Wires. 

(See  Wires  and  Cables.) 

Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 

Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 


Mining-  Apparatua,EIeo< 

Allis-Chalmers  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Wesco  Supply  Co, 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 
Nippers  and  Pliers. 

Klein  A  Sons,  Mathlas. 
Nozzles. 

Faries  Mfg.  Co. 
Overalls. 

Carbartt  A  Co.,  Hamilton. 
Patent    Attorneys. 

Bain,  Force. 
Phoaphor  Bronae. 

Phosphor  Bronze  Sm.  Co.Ltd 
Platinum,      Wire      and 
Sheet. 

Baker  A  Company  Inc. 
Poles  and  Tlea. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler -Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsley  Bros.  Go. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Cedar  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacific  Coast  Pole  Co. 

Pbelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company, 

SlerUng  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  G.  H. 
Polish   (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Faries  Mfg,  Co. 
Power    Transmlaalon 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Jolnta. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Railway  Supplies. 

AVesco  Supply  Co. 
Rectifiera. 

Electrical  Appliance  Co. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re -"Wlndln  ST— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheoatata. 

Amer.  Electric  Fuse  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Rods,   Conduit. 

Cope,  T.  J, 
Schoola.and  Collesea. 

Electrical  Engineer  Inst. 

Highland  Park  College 
Secoud-Hand  Maob'y. 

BlssellCo.,  The  F. 

Cent.  Stat.  Improvement  Co. 

Cincinnati  Gas  A  Elec.  Co. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  &  Co. 
Shades,  Lamp. 

Faries  Mfg.  Co. 
Sheet    Braas    &.   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Siena.   Electric. 

Zero  Marx  Sign  Works. 
Sllka,      Insnlatlnff      and 
Braldiuff. 

Sauquolt  Silk  Mfg.  Co. 
Sockets  at   Receptacles. 

Pass  A  Sevmour, 

Yost  Elec,  Mfg.  Co. 
Soldering    Sticks,    Salts 

and   Paste, 

Crollus  A  Son.  E.  R. 

Hester  Elec.  Mfg,  Co. 

Western  Electric  Co. 
SpeakinsT   Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co, 

Wesco  Supply  Co, 

W«atern  Electric  Co. 


X^ox?    .^lf>]a.^'t>e>'tlo^l    Iia.caieac    of    .A.<3.'v-oirt:l«seia:xex:&i:fii     (See    P^&:e 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Storage   Batteries. 

American  Battery  Co, 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Go. 

Supplies,    General  Bleo. 

Blssell  Co.,  The  P. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'I  Supply  Co 
Wesco  Supply  Co, 
Western  Electric  Co. 

STritchboards. 

BlssellCo.,  The  P. 
Gen.  Incan.  Arc  Light  Co. 
Telephones,    Telephon* 
Material   and    Switch- 
boards. 

American  El,  Telephone  Co 

Automatic  Electric  Co. 

BlssellCo.,  The  P. 

Central  Electric  Co. 

Central  Tel.  A  El.  Co. 

Electric  Appliance  Co. 

International  TeL  Mfg.  Co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co 

Strom  berg-Carlson  Tel.  M.Co 

Wesco  Supply  Co. 

Western  Electric  Co. 
Time  Swltohea. 

BlssellCo.,  The  P. 
Tools. 

Klein  A  Sons,  Mathlar 

Western  Electric  Go. 
Transformers. 

Central  Electric  Co. 

CrawfordsTllle  Electric  Co. 

Crocker- Wheeler  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Works,  loo. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec,  Supply  Co. 

National  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Wagner  Electric  Mfg.  Qq. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westingbouse  EL  .fc  Mfg.  Co. 
Trucks,  ffileotrlo  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Turbines,   Steam. 

AUls- Chalmers  Co, 

General  Electric  Co. 

Westlnghouse  El.  <k  Mfg.  Co 

Turbine    "Water  "Wheels 

Leffel  ACo.,  Jas. 

Varnishes. 

Sterling  Varnish  Co. 
Vulcanised  Ftbro. 

Vulcanized  Fibre  Co. 
W^histles,   Electric. 

Electrical  Appliance  Co, 

W^lrea    &    Cables— Mac- 
net  "Wires. 

American  Electrical  Worki. 
Blssell  Co,,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescentlns.WireACble .  Co, 
Electric  Appliance  Co. 
General  Electric  Co, 
Hazard  Manufacturing  Co. 
Indiana  Rub,  A  Ins.  wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  Wire  Co. 
Northern  Wire  A  Cable  Co. 
Okonite  Co..  The, 
Phillips.  Eugene  F. 
Phillips  luBUlated  Wlw  Oo 
RoeblmE's  Sons  Co..  J.  A. 
Runzel-Lenz  Elec.  Mfg   Oo. 
Safety  Ins.  Wire  &  Cable  Oo. 
Simplex  Electrical  Co. 
Standard  Underground  C  Oo 
Wesco  Supply  Co. 
Western  Electrie  Compaay. 
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CROCKER-WHEELER. 

Altern&.tory 

for  Lighting  and  Power 


CROCKER-WHEELER   STANDARD    REVOLVING    FIELD    ENGINE   TYPE   ALTERNATOR 

As  American  licensees  of  the  celebrated 
Swiss  engineers  Brown,  Boveri  &  Cie., 
we  are  able  to  build  alternating  current 
generators  of  the  same  excellence  as  our 
long-established  direct  current  apparatus. 

ADDRESS  INQUIRIES  TO  OUR  CHICAGO 
OFFICE,  12  OLD  COLONY  BLDG.  OR  TO 


cKer-WIheeler  Compa 

Manufactxtrers  and  Electr/cal  E,ngtneers 
AMP  E  R.E,     N.    J. 
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We  were  awarded  the  Grand 
Prize  by  the  Louisiana 
Purchase    Exposition    for 

Electric  Lighting  Work  in  the 

development  of  the   Mercury  Vapor 

Lamps  and  also  a  Qold  Medal 

for  Vapor  Lamps  for  Photo  Engraving 

This    is    merely    proof    that   our 
claims    for   the    efficiency   of  the 

Cooper  Hewitt 
Mercury  Vapor  lamps 

are  based  upon  positive  merit  of 
the  highest  order  and  assures  pur- 
chasers that  we  have  long  passed 
the  experimental  stage  of  our  work 
and  have  a  proposition  of  great 
commercial  value. 
For  35  per  cent,  of  your  present  lighting  cost  we  can  fur- 
nish you  with  a  light  that  is  far  superior  to  work  by  and  the 
extreme  diffusion  of  which  overcomes  the  difficulties  hereto- 
fore experienced  in  adequately  lighting  such  places  as  Machine 
Shops,  Factories,   Mills,  Ofifices,   t'reight    Depots,    Piers,  etc. 

SEND  FOR  BOOKLET 

Cooper  Hewitt  Electric  Co. 


Type  H-6  Lamp 


For  Direct  Current 
Systems  Only 


220  W.  29th  Street 
NEW  YORK 


PORCELAIN  LINED 

2,500-VOLT 

SERVICE  BOXES 

ABSOLUTE  SAFETY  TO  PERSON  AND  PROPERTY. 


FOR  OVERHEAD  CONSTRUCTION 

(can  be  adapted  to  subway  construction) 

No  bending  or  twisting  of  line  wire  in  connecting  box. 
Can  be  mounted  directly  on  cross  arms.    1-30  Amp.  size 
now  ready.     31-60  and  61-100  Amp.  in  preparation. 
For  further  particulars  and  prices  write 


H.W.JOHNS-MANVILLECO. 


MILWAUKEE 

CHICAGO 

ST. LOUIS 

OLEVEUND  ._^    .,,.,    ,   ,.._    „_ 

PITTSBURG        100  WILLIAM  8T. 


BOSTON 
PHILADELPHIA 
LONDON 
PARIS 

NEW  YORKi      BRUSSELS 


That  are  cheaper  to  install  because  of  the 
simple  method  of  burying  and  the  great 
strain  that  can  be  applied— American  Bull- 
Tongue  Anchors  reduce  the  cost  of  the 
process  of  guying  a  pole  by  reduction  in 
labor,  they  stay  solid,  they  do  not  slip— no  ! 
take  up  required.  21  cents  worth  holds  8,713 
pounds,  42  cents  worth  holds  10,521  pounds, 
other  money's  worth  in  proportion. 

1.  A.   BENNETT, 

529  and  630  Monadnock  Block 


CHICAGO 


I'atentcd    Jan, 


P.  <a  s. 

Double  Pole  Sockets 


^ 
^ 


National  Code 


^ 
^ 


Packed  10  to  a  box. 


PASS  &  SEYMOUR,  Inc. 


New  York 


Solvay,  N.  Y. 

Chicago 


San  Francisco 


FARIES 


ADJUSTABLE    LAMP    HOLDERS, 

SHADES,  PORTABLES, 

ELECTRIC  and  COMBINATION  FIXTURES 


-OATALOaUM    WILL    BE  SEMT  OH  REOUEMT 


FARIES  MFC.  CO., 


DECATUR,  ILL. 


December  3,   1904 


WESTERN     ELECTRICIAN 


It  Will  Interest  You 
to    Know   What    the 


Mestern   Electric  Compani^  Have  to  say  Regarding 

HIGHEST  GRADE  NUERNBERG 

CARBONS 


•TRADE    MARK* 


in  their  circular,  dated  November  23, 1903,  whiich  in  part  reads  as  follows: 

"  The  Western  Electric  Company  have  made  an  exhaustive  test  of  carbons  of  all  kinds  and  have 
found  that  the  '  ELECTRA '  Carbons  cannot  be  equaled  in  quality  or  efficiency,  produce  practically  no  dust  and  give  an 
excellent  and  steady  light.  They  produce  the  highest  standard  of  candlepower  in  proportion  to  the  current  consumed, 
and  are  the  most  economical  carbons  manufactured." 

HUGO  REISINGER,  Sole  Importer,         1 1  Broadway,  NEW  YORK  CITY. 


TLEXDUCT 

is  a  trade  name  for  a. 
flexible  rvorv-melallic 
conduit  that  is  a^p- 
proved  by  all  officiaLl 
inspection   boaLrds. 


9f 


"Flexduct"  is  a  tou^h  fiberous  tubing,  being" flexible,  strong 
and  enduring.  It  is  a  moisture  repellant.  "Flexduct"  lias  a 
smooth,  even  interior,  unaffected  by  swashing,  crushing  or 
sharp  bends-  It  is  indestructable.  Greater  lengths  can  be 
fished,  time  saved  in  construction  and  a  higher  class  job  is 
possible  with  "Flexduct." 

Osburn  Flexible   Goniluit  Company, 


New  York 


Chicago 


So-n  Francisco 


•FLEXDUCT" 

is  for  sale  by  aL.ll  electrical 
jobbers.  If  loca.1  deoLler 
ca.nnot  furnish,  write  us 
and  we  will  arrange  for 
prompt  shipment.  Specify 
"Flexduct." 


Cope's   Patent    Qu'ck   Coupling    Conduit    Rod 


Remetnljer  these  rods  have  qo  lost 
motion.  ,  „ 

These  Coupliags  are  oi  Steel  and 
are  cuade  in  the  best  possible  mannei. 


Write  for  list  of  persons  using  these 
rods— 26,ooosD]d  since  May  1902.  Made 


?rice,3lt.  75  cents.  4  It.85cent8. 
Patented  February  a*,  1903. 


T.    J. 

32*«  asrth  Flftaanth  Strs«t 


PHILADELPHia.  PO. 


p\ntT-Cutlma  Comvouno^ 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

1 14  Years'  Use  on  Street  R).,  Light  ui  Power  Gommutatoi  s 
:    Has  Proven  its  Wortli.    WE  GUARANTEE  RESULTS. 
1  Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES, 

JAS.  McLflUGHLIN  &  CO.,  I\>^IV.I\' 

586  Fulton  Street,  -  -  Chicago,  III. 


Edgewise  Wound  Enclosed  Arc  Lamps 

FOR     110-VOLT     DIRECT    CURRENT     SERVICE 

Embody  the  latest  features 
of  Arc  Lamp   manufacture. 

INDESTRUCTIBLE. 

PERFECT  REGULATION. 

PERMANENT  ADJUSTMENT. 

COMPOSED  OF  FEW  PARTS. 

SIMPLICITY  AND  RIGIDITY  OF  CONNECTIONS. 

Write  for  further  information. 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


Chicago  Office:  Monadnock  Block. 


Sales  Offices  In  All  Large  Cities. 
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HIGH  ECONOMY  LIGHTING 


Packard 

PRISMO  ZENITH  LAMPS 

Two  watts  per  candlepower 

Large  stock  carried  in  Chicago,  Warren  (Ohio), 
and  San  Francisco.  Special  attention  given  to 
orders,  and  special  prices  on  quantities. 


ELECTRIC  APPLIANCE  COMPANY, 


LAMPS 


Get  acquainted  with  the 


PEERLESS 


-MONEY  SAVERS 


,     MADE  RIGHT 
^  ^^      PRICED  RIGHT 

^"^  ARE  RIGHT 

THE   WESCO   SUPPLY    CO.,   ST.    LOUIS,    MO. 

"EVERYTHING  ELECTRICAL- 


CHICAGO 


SAN  FRANCISCO 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAQO 


INSULATION  That  Is 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For    Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


WANTED 


You  Yiho  arm  Tpoublmd  with  Sparking  and  Cutting  of  Commutatorm  i*»  Umm 

The  only  article  that  will  PREVENT  SPARKING. 
Will  keep  the  commutator  in  good  condition  and 
PREViiNT  CUTTING. 

Abmolutoly  will  ttot  Gum 
Tho  Bruahmm  ... 

It  will  put  that  high  gloss  on  the  commutator  70a 
have  80  long  sought  after. 

SO  Ctm.  par  Stick,    $B.OO  per  DoMaa,  m^     mm^m  c-ai u jiu    o    a#* 

_     „  ,   w     11  c-       1    TT  "■  mCLLnnAN  &  GQmg 

For  Sale  by  all  Supply  Houses,  or  g^,^  Manufacture™, 

FREE,  Sampla  Stick,     Room  «1  inter  Ocean  BIdg.,  130  Dearborn  St,,    CHICAGO,  ILL. 


CHICAGO  MICA  CO., 

"PEHFECTORS"  VALPARAISO,  IND. 

OF-      I 


YOST  SPECIALTIES. 

SookaiSf  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjusters. 

Oafaloguo  fof 
the  amking, 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.  Flashir  lllg.  Co. 

221  Filth  Ave,  Chicago. 


Sterling  Black  Plastic  Insulator. 

One  tundred  days'  contlRious  baking  at  180"  F. 
III!  not  make  It  brittle.  Water  repellent.  Oil  preof. 


THE  STERLIWC  VARNISH  CO.,     - 


Pittsburg,  Pa. 


NORTHERN   MOTOR  DRIVE 

for  machine  tools  and  miscellaneous         n 
machinery.    Northern  Apparatus  in 
successful  daily  use  in  a  wide  range 
of  progressive  American  industries. 

NORTHERN  ELECTRICAL  MFG.  CO.,  Madison,  Wis.,  U.S.A. 

BULLETIN  NO.  2535. 


VOLT  -  AMMETERS, 

POCKET  SIZE, 

For  Teatlng Batteries  and  Battery 
Circuits,  Locating  Faults, 
Orounds,  etc 

BELIABLR       ACCURATE. 
Send  for  Circular. 

L.  M.  PIGNOLET,  • 

78-80  Cortltndt  St,  NEW  YORK,  N.  Y. 


Water=Wheel  Governors 

Our  new  mechanical  governors 
co-operate  with  the  inertia  ef- 
fect of  the  water  and  the  mo- 
mentum of  the  plant. 
They  have  cut  the  cost  of  good 
government  in  two.  Guaran- 
teed in  every  particular. 

REPLOGLE  GOVERNOR  WORKS 

AKRON,  OHIO. 

WRITE  FOR  DESCBIFTIVE  MATTER  W. 


Electric  Lighting  Outfits 

READY  FOR  USE 

Very  popular  for  electric  light- 
ing decorations  and  especial- 
ly adapted  to  the  lighting  o{ 
Christmas  trees. 


Safe,  Simple  and  Coavealent 


Made  In  four  :  16 

sl/.es  '1   24 

I   32 


upwards 


EDISON  DECORATIVE  &  MINIATURE 
LAMP  DEPARTMENT 

GENERAL  ELECTRIC  COMPANY, 
HarrlBoQ,  N.J. 


**k*AAk*tkkkkkkkiK****1(**i*ti1tit***ii*****AkkAAkkkAAkAkmtti* 


LP. 


Diam.ofbody,  ein.,  of  bate  flange  7H  In. 

MACHADO    <&, 

203  BROADWAY,  NEW  YORK  CITY,  N.  Y., 


THE 

"Vii^r  TYPE 

DIRECT-CURRENT 

INSTRUMENTS 

Are  -winners.  Scales  are 
equally  divided,  indications 
are  dead  beat,  high  range  am- 
meters have  separate  shunts 
and  the  casei  are  of  heavy 
polished  brass. 

Prices  are  right,  the  list 
figure  for  the  meter  illustrated, 
for  instance,  being  $16.50. 

WRITE  FOR  DISCOUNTS  TO 

ROLLER, 

Or  Your  Nearest  Supply  House. 


»->t-»t»»»»**»***»»^»»*****<y*»¥»»»»¥»¥¥**»¥»»»»»V»»»-»»»»»i» 


GASOLINE   ENGINES   FOR   ELECTRIC  LIGHTING. 

Don't  buy  until  you  have  investigated  the  "Master  Workman,"  a  two-cylinder  gasoline  engine,  superior  to  all  one-cylinder 
engines  for  electric  lighting;  quick  and  easy  started.  Has  little  or  no  vibration.  Maintains  a  steady  unfllckering  light.  Weighs 
less  than  half  of  one-cylinder  engine  and  furnishes  the  following  sizes:  4,5.6,8,  1  O,  12,  1  6  and  18  horsepower.  Ten  16- 
candlepower  lights  to  the  horse.    Solely  manufactured  by  the  TEMPLE  PUMP  COMPANY.    Established  51  years  ago. 

Please  mention  this  paper.  1  5th  Street  and  1  6th  Place  near  Canal  Street,  Chicago. 
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PRANK  N.  PHILLIPS.  President. 

C.    H,  WVAQtNSEIL,    TrcASURCR. 


EUGENE  F.  PHILLIPS. 

GCNERAL    MANAGCR. 


E.  ROWLAND  PHILLIPS.  VlCE-PRK*. 
C.  R.   RCMtNGTON,  Jr..  Sec 


AMERICAN  ELECTRICAL  WORKS, 


PBOVIDEMCE,  R.  1, 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 
New  STobk  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Worka. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    PATCMTQ 

U.  S.  &  FOREIGN  r H  I  Lll  I  0 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


DOES  THE  WORK 


Write  Now  for  Free  Sample  of  above  Stick 

Convenient— Non-Corrosive- Effective 
We  also  make  the  famous  Crolius  Commuta- 
tor Compound;  eliminates  sparking  and  all 
commutator   troubles.       Free    sample    on 
request. 

E.  R.  CROLIUS  &  SON 

6419  Peor[a  Street         -      -  CHICAGO,  ILL. 


i^Bh 


M.KL£IN    &  SON. 
Send  2c  stamp  for  new  catalogue  No.  6  ot 

KLEIN'S     TOOLS 

FoF  EJecfficat  Workers 
and  Line  BuUdersm 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III. 


"AMERICAN''^" 

ARE  THE  BEST.    Send  lor  deicrlpllvi  Circular. 

AMERICAN  BATTERY  CO., 

EGT'D  1SB9.  171  S.Clinton  SL,  Chicago, . 


THE  UNITED  STATES  GOVERNMENT 


USED- 


The 


Stombaugh  Guy  Anchor 


EXCLUSIVELY  FOR 


Anchoring  Electric  Light  and  Telephone  Poles  at  Our 
Largest  Military  Post,  Fort  Riley,  Kan. 

5,  6  and  8  Inch  were  used. 


5  and  6  Inch  style. 

W.  N.  MATTHEWS  &  BRO.,  Manufacturers 

603  Carleton  Building,  St.  Louis 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherprool  lire. 

Slot  -  Biiraing  Weatherprool 

and  Meal  lire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


KESTER 

SELF  FLUXINQ  SOLDEB 

A  Tube  of  Solder  Pilled  with  Flux. 
Requires  no  Acid. 

SATES-HBOR-TIHE-HONEY. 

FLUX~ 


♦      IJ   -'  J  J   -'   -J  J    J   J   J-J-J 

ACTUAL     Size 
PATCH TK». 

Send  for  Free  Samples. 

L.  P.  Mahler  Co.,  R.  100S  Chemical  Bide.. 

St.  Louis,  Mo..  Gen.  Western  Agent. 

KESTER    £LECTRIC    M'F'O   CO., 

46  N.  UNION   STREET,       CHlCACO,   ILL 


|\A/IHITE     ROROEL.AIIM 


F-|REF>ROOF- 


FOR    ELECTRIC    SIGNS 

AGENTS    WANTED    WHEREVER    THERE    ARE    CENTRAL    STATIONS. 

COU.OIMIAL-     SIGN     AIMD     I  IMS«-»  L.ATOFg     OC3.,  


A.KROIM,     O. 


Crimshaw  Raven  White  Core  Raven  Black  Core 

ALL  OUR  Wl  RES  pass  Inspection  and  carry  tbe  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  lapesand  Splicing  Compounds, 

NEW  YORK  INSULATED  WIRE  COMPANY, 


nAIN  OFFICE : 
114,  116  &  lis  Liberty  St.,  New  York. 


BRANCHBS:]  „2'b"espfa?n°eist. 


BOSTON: 
'  Otis  St. 


SAN  FRANCISCO: 
33  Second  3t. 


THE  B.  O.  TRANSFORMER 

Do  you  expect  to  need  new  transformers  this  fall?     If  you  do,  tfie  B.  O.  will  interest  you. 

Low  Losses 

High  Efficiencies  -     - 

High  Insulation 

Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  we  will  tell  you  about  our  insulation  and  the  advantages  of  slab  wind- 
ings in  connection  with  oil  ducts. 

Manufacturing    Company 

massachusetts 


The     Stanley    Electric 
pittsfield, 


Atlanta,  Ga.,  Empire  Building 
CHICAGO,  ILL.,  Monadnock  Block 

New  York,  N.  Y.,  29  Broadway 
St.  Louis,  Mo.,  Century  Bldg. 


Boston,  Mass.,  Oliver  Building 
Denver,  Col.,  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co. 
Philadelphia,  Pa.,  North  American  Building 

San  Francisco,  Cal.,  69-75  New  Montgomery  St. 


Seattle,  Wash.,  Pioneer  Bldg. 
Representatives  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Co.  of  Toronto 

"THE  S.  K.  C.  SYSTEM" 
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WAKTKU,  Jt'OK   SAJLE    o"d 

similar  WAST  COLCMX  advertise- 
ments ijo  zvords  or  /ess),  S^S^  «« 
inset tion;  additional  zuords  jc  each. 
POSITION  'WAJfTEU  advertise- 
ments Ijo  xi'ords  or  less),  Sf.oo  an  in- 
sertion •  ndditional  zfords  2C  each 


POSITION  WANTED. 

As  superimendenl  of  elecirfc-light  plant  In 
Minnesota  or  Dakota  town  either  largeor  small. 
Am  compeient  to  handle  plant  from  one  end  to 
theotberand  In  small  plant  intend  to  do  the 
wiring  or  running.  Should  my  ^erriue  not  be 
sat  sfaclorv.  1  ask  do  pav  for  s^me.  E.  !1EIN- 
RICH.  BOX  r,4.  Rijs:.\.  North  Dakota 


POSITION  WANTED. 

By  a  younK  electrical  engineer  with  good 
testimonials  who  studied  In  Germany  and  bas 
some  practical  experience  as  calculator  and  de- 
signer. Would  prefer  Hrm  installing  Itghttng 
plants  and  electric  railways.  Address.  BOX 
42-4.  care  of  \\  est<'rn  Kleciriclan.  510  Marquette 
Bldg..  Chicago.  111. 


FOR  SALE.     * 

Electrlc-ltgbt  plant  In  Central  Ohio.  Popula- 
tion 4,500.  The  greatest  bargain  ever  offered 
for  cash.  Address.  BOX  423.  care  Western 
Electrician.  51n  Marquttte  Bldg.,  Chicago,  111. 

FOR  SALE. 

One  100-H.  P.  American  Engine,  13x24  In 
good  repair. 

One  100-H.  P  Woodberry  Hlgb-speed  engine, 
13  X  16  in  pood  repair,  must  be  sold.  Address 
FREDERICK  GAS  A  ELECTRIC  CO.,  Fred- 
erick. Md __^.^^_ 


FOR  SALE 

1  Stanley  generator,  two-phase.  16.00n  alter- 
nations. 1.000-2,000  volts,  40  K.  W.,  1333 
R.  P.  M.  and  exciter. 

1  Stanley  generator,  two-phase.  16.000  alterna- 
tlo:.s.  1.000-2.000  volts,  60  K.  W.,  1.000 
R.  P.  M.  with  exciter. 

Compleie  marble  switchboard  with  new  in- 
struments forabove. 

1  Westinghouse   generator.  75  K.  W.,  single- 

phape.  1.100  volts.  7.200  alternations,  ex- 
citer, switchboard,  new  instruments  com- 
plete. 750  R.  P.  51. 

2  New  belts. 

1  Russell  13x20  4-valTe  engine.  200  R.  P.  M. 

1  Ball  9HX10  engine.  350  R.  P.  M. 

2  Boilers.  16x54  inch.  42  4-inch  lubes,  allowed 

110   lbs.    pressure,  complete  with  50-foot 
stack. 
1  Hoppes  heater.    All  steam  pipe,  valves,  etc. 

All  In  good  condition.  Can  be  seen  running 
until  December  loth.  We  are  abandoning  this 
plant  on  account  of  removal,  and  will  sell  all  or 
in  part.    For  further  information,  address 

TfBBE  ELECTRIC  CO.,    Washington.  Mo.,  or 

RUEBEL-SCHWEDTMANN  WEI  LS.  SI. Louis. 


900 
825 

900 
750 
650 
600 
500 

450 
400 
450 
450 
350 
350 
300 
300 
225 
225 
173 
165 
130 
140 
125 
90 
600 
500 

450 

450 
350 
275 
250 
150 
150 


Corliss  Engines. 

)  h.  p.,    36x48,   Allls  Corliss.   1800  heavy 

duty, 
h.  p.,  34x60,  International. 
h.  p.,  32x48,  Allis  Corliss.  1S90  heavy 

duty. 
h.  p.,  22x42x48.  Hamilton,  land.  Comp. 
h.  p..  32x34,  Hamilton,  1890  Frame. 
h.  p..  30x54.  St.   Louis.  1890  Frame, 
h.  p.,  28x60.  Philadelphia, 
h.  p..    16x32x42.    Corliss   Cross    Comp., 

latest  type, 
h.  p.,  16x30x42,  Allls  Cross  Comp. 
h.  p.,  23^4x60.  Geo.  H.  Corliss, 
h.  p.,  24x48,  Harris,  latest  type. 
h.  p..  24x48,  Brown, 
h.  p..  22x42.  Allis.  1890  Frame. 
h,  p..  22x42,  Slater.  1890  Frame, 
h.  p.,  20x48,  Harris, 
h.  p..  20x42.  Hamilton, 
h.  p..  12x22x42.  Atlas  Tandem  Comp. 
h.  p.,  18x42,  Hamilton, 
h.  p.,  16x42.  Allls. 
h.  p..  16x36,  Sioux,  1902. 
h.  p.,  15x38,  Brown, 
h.  p..  14x42.  Allls. 
h.  p.,  14x36,  Putnam, 
h.  p..  12x36,  Harris, 
h.  p..  2814x52.  Buckeye  Automatic, 
h.  p.,  17M!x30%x27,      Buckeye      Cross 

Comp. 
h.  p.,  16i,4x28%x27,      Buckeye      Cross 

Comp. 
h.  p.,  24x48,  Buckeye  Automatic. 

16x26x18.  Ideal  Tandem  Comp. 
14x22x16.  Ideal  Tandem  Comp. 
16x27x16.  Westinghouse  Comp. 
15x24.  Cummer. 
10yjxl8xl8,    Williams     Tandem 


h.  p., 
h.p., 
h.  p., 
h.p.. 
h-p.. 
Comp. 


Whitehead  Machinery  Company, 

DAVENPORT,  IOWA. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CJN4L  STREET.  CHICAGO. 


Like  Finding  Mono). 

Save  your  scrap  copper,  brass  and  platinum,  alio  Incandescent  lamp  bases,  etc.,  and  send 
tbem  to  us.     We  pay  the  hizhcst  market  prices  lor  this  material.     What  have  you  ? 

We  manufacture  copper,  hard  banbitt.  ihe  bckt  on  earth  for  electrical  work,  wire  solder, 
pig:  lead.  Ingot  copper,  spelter,  etc.     It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SIVIELTING  &  REFINING  COMPANY,  CHICAGO. 


lAKES    NEW.  Odes 

OETERIORATC.    ESTABLJSMEO    16   YEfiRS.  SOLD   BY  AGENTS    AND    DEALERS      ALL     DyEB      THE    \ 

u.s.METAL  POLISH ;::««■•?£  ■ 

POLISHES  ALL  METALS,   S-cc^r-    N-~Y=<.-    C-ii.ro.  S.-.  v  Fr.,.;-,^c-     235    E  Wasm.n  tro  w  St   !HOIfi><flPnLIS.  IHD 


0ne42-ln.  x  15  ft.  9-in.,  250  H.  P.  Worthlngrton  Water  Tube. 
One  60-ln.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-ln.  x  16  ft.,  Devlne  Tubular  BoUer. 

ENGINES. 

One  600  H.  P..  21  X  36  X  80.  ■WtlHams  Tandem  Horizontal  Componnd,  140  R.  P.  M. 
Two  600  H.  P.,  20  X  80  X  24.  Porter-Allen  Tandem  Compound,  200  K.  P.  M. 
One  250  H.  P.,  12x  24x  18  Williams  Tandem  Compound.  250  E.  P.M. 
Two  100  H.  P.,  13  X  12,  Dick  &  Church,  High  Speed  Automatic. 
PARTIAL    LIST   ONLY. 
Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


C 


J.J.CCAN'S 
'A,CMt'  COMMUTATOn 
COMPOUND. 


B 


J.  J.  EGAN'S  "ACME"  COMMUTATOR   COMt'Ouhu 

abeoluiely  nrevente  ^parklDg  orcQtttnp,    One  stick  of 
•■Acme"  la  equal  to  nne  gallon  of  oil  for  lubricating 
conunutawrs.    Free  Sample.    AGENTS  WaktED. 
60c  oer  Stick.        ftS.OO  per  doz. 

J .  J.  Esaa  Sale  Mfz-.  317  Anitlo  Ave.,  Tel.  Polk.  1779  Cblctto 


FOR  SALE. 

Central  Station  Equipments 

One  Plant  Complete  Consisting  of  the  Following  Principal  Items: 


BOILERS. 

Six    20D-h.    p.    Stirlingr    water-tube    boilers. 

equipped  for  Hawley  down-draft  fiirnat.es. 
Two    loO-h.  p.    Stirling    boilers,    with    plain 

grates. 

HEATERS. 
Two  250-11.  p.  Hoppes  open  heaters. 
Two  JOi.»-li.  p.  Excelsior  heaters. 

PUMPS. 
Two  7x4M;xlO  Laidlaw  Dunn  boiler  feeders 
for   15')  pounds'  pressure. 

ENGINES. 

Three  250-h.  p.  Ball  tandem  compound  en- 
gines. 15x25x16  inches.  2110  revolutions. 

Two  loO-h.  p.  Porter-Allen  engines.  1 4x2<> 
inches.    230    revolutions. 

One  150-h.  p.  Russell  engine,  15x20  inches, 
230   revolutions. 

One  125-h.  p.  Hamilton  Corliss,  16x30 
inches,  90  revolutions. 

GENERATORS. 

Three  150-k.  w.  250-volt  Westinghouse  gen- 
erators. These  generators  directly  con- 
nected   to   three  250-h.  p.    Ball   engines. 

Pour  42.5-k.  w.  125-volt  Mather  generators. 

Four  ST^A-k.  w,  250-volt  Mather  generators. 

Four  ST^^-k.  w.  125-volt  Mather  generators. 

SWITCHBOARDS. 

Two    switchboards,    with  switches,    measur- 
ing Instruments,    rheostats,   etc..  for   con- 
trol of  above  generators. 
Another   plant    complete    except    boilers, 

consisting  of  the  following  principal  items  : 


ENGINES. 

Two  Lane  &  Bodley  Corliss  engines,  24-iuch 
diameter  cylinders,  4S-inch  stroke.  70 
revolutions. 

Two  Lane  &  Bodley  Corliss  engines.  30-incb 
diameter  cylinders,  4S-inch  stroke,  70 
revolutions. 

Two  Ball  engines,  cylinders  20-inch  diam- 
eter,  18-inch  stroke.   150  revolutions. 

One  Westinghouse  vertical  compound  en- 
gine, with  cylinders  16  inches  and  26 
inches  x  IS-inch  stroke. 

One    Westinghouse    vertical    compound    en- 
gine,   with    cylinders    18    inches    and    30 
inches  diameter  x  IS-inch  stroke. 
GENERATORS. 

Two   Edison   bipolar   generators,   150   k.    w.. 
-     500   volts. 

Two  C.  &  C.  bipolar  generators,  100  k.  w.. 
500   yolts. 

One  C.  &  C.  bipolar  generator,  30  k.  w.. 
500   volts. 

Two  T.-H..  alternating  current,  133  cycles, 
l.IOO  volts,  150  k.  \v. 

Two  Fort  Wayne,  alternating  current,  133 
cycles,   l.lOu  volts.  150  k.  w. 

Two  Fort  Wayne,  alternating  current.  133 
cycles.  1.100  volts.  100  k.  w. 

Ten  100-light  9,6-arapere  multiple  circuit 
Brush  arc  machines. 

One  60-light  0.0-ampere  wood  arc  machine. 
SWITCHBOARD. 

Switchboard,    with    all   switches,   transform- 
ers, measuring  instruments,  etc..  for  con- 
trol   of  above  generators. 
SHAFTING. 

Two  lines  shafting,  together  with  pedestal, 
bearings,  clutches,  pulleys,  etc.,  used  iu 
connection  with  the  large  Corliss  engines. 


Both  plants  located  in  Cincinnati. 

We  will  consider  bids  for  all  or  any  part  of  the  above. 

Bids  must  be  made  f.  o.  b.  Cincinnati. 

The  Cincinnati  Gas  &  Electric  Go. 


DON'T  STOP!         KEEP  ON!  READ!  IMPROVE! 

ELEOTRIOIAN  PUBLISHIHO  GO.,  S10  MartjuettB  Bldg. 

Pu  b  i  iah  o  I'm     and    Dealer  m     of    Elect  ricai     Books 


FOR  SALE 

1-360  K,  W,  General  Electric  AlterQator,  Three  Phase 


1-240      ' 

'       Westinghouse               ' 

Single 

2-150     ■ 

Warren 

1-150     ' 

Westinghouse 

I-I50    ■ 

Wood 

" 

1-150    • 

Stanley 

■' 

I-I20        • 

General  Electric 

Three 

1-120        ' 

•       General  Electric 
Westinghouse 

Single 

1-   90 

General  Electric 

1-  75         ■ 

Westinghouse 

Two 

^-  75      ' 

Westinghouse              '■ 

Single 

1-  75      ' 

Westinghouse 

Two 

Direct  connected  to  Gates'  Engine. 
Send  for  our  Monthly  Bargain  Sheet  with  com- 
plete list  and  net  prices. 

GREGORY  ELECTRIC  CO. 

54-62  S.  Clinton  St.,  Chicago,  111. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,   ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD   BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO 


Louisville 

and 

Chicago 

And  the  places  north 

And  the  places  south 

And  the  places  between  are  reached 

by  the  quick  day  and  night  trains 

of  THE 


MDNDN  ROUTE 


g^)(HicA&o.[sDiAWPQUSf-|omsyim|faiwAYf(o 
•     ■      "         ■  ^  ■ • 

Also  the  celebrated  health  resorts, French 
Lick  and  West  Baden  Springs,  are  reached 
only  by  this  road. 

Booklets  about  the  Springs,  their  wonderful 
waters    and    the    fine    hotels,     sent     tree. 

CHAS.  H.  ROCKWELL         FRANK  J.  REED 

Traffic  Manager  Gen.  Pass.  Agt. 

202  Custom  House  Place,  Chicago 


tt 


Big  Four 

"The  Way  of  the 
World" 


between 


St.  Louis 


and 


New  York, 
Boston 


and  the 


East 


W.  J.  LYNCH 

G.  P.  &  T.  A.,  Cincinnati.  Ohio 


Don't  Stop!    Keep  On!    Read!    Improve! 

ELECTRICIAN  PUBLISHING  CO. 

610  MARQUETTE  BLDG. 

Publishers  and  dealers  of  electrical  liooks 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  ALLI^'.Qfs 

Correspondence   Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  *rc  Lamps, 
Fans,  Instrurnents. 


December  3,  1904 


WESTERN     ELECTRICIAN 
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ARNOLD  ELECTRIC 
POWER  STATION  Co. 

Engineers.  Constructors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

SUITE  1539,  ItAROrETTE  EUtQ.,   CHICAGO, 

NEW  YORK  OFFlCtl:  711  TRANSIT   BLUU 


BUTTERFIELD,  J.  F. 

I     ELECTRICAL  ENGINEER  AND  CONTRACTOR. 

I  CotDplete  Telephone  E3:chanpes  Built  and  Mo- 

I  terial  Furnished. 

I  Cable  Construction  and  Underground  Conduit 

1  Construction  a  Specialty, 

I  Room  595,  U3  Adams  Street,       CHICAGO,  ILL. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraolic  Ftanto. 

BxamlnatlouB  and  Reports. 

New  York  Ufe  Building.      -     CHICAGO,  ILL. 


ENGINEERS 

Kepresented  in  this  "  Directory  "  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reacted  through  any  other  source. 


J.  H.  HALLBERG 

Consulting  Engineer 

Electric  Light,  Power  nnd  Railway  Plants 

I  Suggestions  to  siccure  Economy,  Specirications,  I 

Examinations  and  Reports 

■15  Broiidwny.  NKWTORK 

Lt-'iib'  Liistjiiioo  Teli-plione  .ir.TS  Bruad 


TRY  IT. 

Keep  your  name  and  address  in 
tliis  directory  where  it  will  be 
seen  by  possible  clients. 


Robert  W.  Hunt  &  Co. 

ENGINEERS 

1121  The  Rookery,  66  Broadway, 

Chicago.  New  York. 

Monongahela  Bank  Bldg.,  Pittsburg. 

Norfolk  House,  Cannon  St.,  London. 


A  WEEKLY 
REPRESENTATION] 

in  this    "Directory"  enables    engi- 
neers to  keep  before  all  possible  I 
customers. 


RUEBEL  ■  SCHWEDTMANN- 
WELLS, 

COKSDLTING.  MECHANICAL  AND 
ELECTRICAL  ENGINEERS, 

Suite   801   Chemical   Building, 
ST.  LOUiS,  U.  8.  A. 


IT     WILL    PAY 

engineers  not  represented  in 
this  department  to  carry  a 
card  regularly. 


J  Long  Distance  Plione  Central  2*43. 

SCHOTT,   W.    H., 

ENGINEER  AND  CONTRACTOR. 
Specialtiks — Central  Station  Heatlnp  Plants, 
j  Water  Works  Steam  Plants,  Electric  Light,  Gas  | 

and  Street  Rjillway  Plants. 

'.zo-21  Marquette  Building.  CHICAGO. 


H.  J.  Mlnhlnnlck. 
. Sec.  andOen'lSup't. 

General  Engineering 

Cr\       Ttri?  Consulting  and 

U.^     X  nr.    ContractingEngineers. 

TelephoneB.ElectrlcIJght,Pow  er  Tmnsmiislon  I 

Solte  1112, 135  ADAMS  ST.,  CHICA  GO. 

Long  Distance  TelephOL  e  Central  178. 


KEMP,  R.  W. 

I  Consulting  and  Contracting  Telephone 

Engineer. 

Plans  and  dpeelflcatlon  for  complete  plants. 

Old  plants  overhauled  and  placed  on  paying 

basis.      Territory,    Kanaas,    Uitlahoma    and 

I  Inoidn  Territory. 

Wellington,       -        .        -        Kansas. 


STANTON,   LE  ROY  W. 

Consulting  Telephone  Engineer 

Plans,  Speciflcations  and  Supervision  of 

InstaUation  of  Complete  Telephone  Plants 

Special  Reports  on  Telephone 

Properties  and  Apparatus 

411  Electrical  Bldg.,     Cleveland,  Ohio 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBtRS 

AHCmCAN  INITITUTC  SF   ELCCTHICA!,   CNGINCCHS 

«MEIIICAN  •••lETY    OF    MECHANICAL    ENGINCEdS 

AHEKICAN   SOCIETY  OF  CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,  WIS. 


Reports  and   Estimates 
Furnished. 

General 
Contractors 

High-Grade  Securities 
Accepted  or  ^^egotiated. 


W.  R.  EVANS  &  COMPANY 

Incorporated 

Electrical,  Civil  anl  MccliaDical  EnEineers 


Telephone  Main  3153 


Traction  Bldg.,  Cincinnati 


Electric  Heating  Apparatus 

SEND  FOR  eZ-PASE  CATALOQUC. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


BARGAINS  IN  SHELF=WORN  BOOKS 

You  may  have  been  looking  for  some  of  these  volumes  for  years.      Now  you  can  get  them  and  get  them  at  a  bargain,  too. 

We  have  only  one  or  two  copies  of  each  of  the  following : 


List  Price 

by 

""00 


2.50 


2.00 
.80 


1.25 
.50 


.50 


1.25 


Electricity   as   a   Motive   Poweh. 
Count  Th.  du  Mancel,  London,  1S83    . 

DECOBATrTE  Electeicitt,  by  Mrs.  J.  E. 
H.  Gordon,  London,  1S91 

Electeic.u-  Appliances  of  the  Pees- 
EXT  Day,  by  Major  D.  P,  Heap.  U. 
S.  A.,  being  a  report  of  the  Paris  Elec- 
trical Exhibition   of  ISSl 

Tables  and  Memoranda  foe  Electrical 
EngintxhSj  by  Frederick  Walker,  C.E. 

Magnetism  and  Electricity,  by  R. 
Wonnell    

Steam  EEeating  Data,  by  Wm.  J.  Bald- 
win.  N.   Y.,    1897 

The  Telegraphist's  Guide  :  The  New 
Examinations  of  Technical  Tele- 
graphy, by  Jas.  Bell,  A.  I.  E.  E.,  Lon- 
don. 1895   

The  Mechanical  Arts  Simplified,  by 

D.  B.  Dixon,  Chicago.  189" 2.50 

Electric  Lighting,  translated  from  the 
French  of  Count  du  Moncel.  by  Robt. 
Kentledge,  E.  S.  C,  London,  1SS3... 

The  Arithmetic  of  the  Sieaji  En- 
GiNTJ.  by  E.  Sherman  Gould,  N.  Y.. 
1S97    

Tips  to  Inventors,  bv  Robt.  Grimshaw. 
Ph.  D..  N.   Y..   1893 

Mechanical  Graphics,  by  Geo.  Halli- 
day.    London.    1889    

Physical  Units,  by  Magnus  Maclean. 
D.   Sc 

The  Indicator  ant)  Dynamometer,  by 
Thos.  J.  Main,  M.  A.,  Philadelphia, 
1883    

How  to  Work  and  Fis  a  Dyna^io-Elec- 
teic  Machint:.  by  W.   C.  Mountain.  . 

The  Indicator  Handbook,  by  Chas.  N. 
Pickworth 

The  History  antj  Progress  of  the 
Electric  Telegraph,  by  Robt.  Sa- 
bine. C.  E..  London,  1869.  Cloth... 
Paper   

Local  Distribution  of  Electric 
Power  in  Workshops,  by  Ernest  Kil- 
bum  Scott,  A,  I.   E.  E 

Bearings  ant)  LrBRiCATioN,  by  A.  J. 
Wallis-Tavlor,    C.    E.    

First  Principles  of  Mech.4nical  En- 
GiNTiERiNG,  by  Imray  &  Biggs,  Lon- 
don  

Electricity  in  our  Homes  and  Work- 
shops, by  Sidney  F.  Walker,  London, 
1889 


Sale  Price 

?1.80 

1.50 

1.20 
.45 
.75 
.30 

.30 
1.60 


1.00 

.60 

1.00 

.60 

2.00 

1.20 

1.00 

.60 

1.50 

.90 

.35 

.20 

.75 

.45 

1.25 
.75 

.75 
.25 

.50 

.30 

1.50 

.90 

.00 

.60 

1.50 

.90 

List  Price 

Electricity  in  the  Service  op  Man, 
by  R.  Wormell,  D.  Sc,  M.  A.,  New 
YorlJ,    1S86    53.00 

The  Mathe.aiatical  Theory  of  Elec- 
tricity AND  Magnetism,  hs  Watson 
&    Burbury,    London,    1885.       Vol    I, 

Electrostatics    2.75 

Vol.   II,    Magnetism    and    Eleetrody- 
namies    2.60 

Chapters   on   Electricity,  by   Samuel 

Sheldon.  Ph.  D 1.10 

Electricity,  Its  Theory,  Sources  and 
Application,  by  Jolin  T.  Sprague, 
London.  1892    6.00 

Magnetism  and  Electricity,  by  H.  C. 

Tarn,  M.  C.  P..  London,  1S89 80 

Electricity  Up  To  Date,  bv  John  B. 

Verity,   M.    1.    E.   E..   London,    1896.  .      1.00 

Telegraphy,  by   W.  H.   Preece  and   J. 

Sivewright,    London,    1838 2.00 

Electricity  and  the  Electric  Tele- 
graph, in  two  volumes,  by  Geo.  B. 
Prescott,    New  York,   1888 7.00 

Useful  Rules  and  Tables,  relating  to 
Mensuration.  Engineering,  Structures 
and  Macliines,  by  Wm.  John  Mac- 
quom  Ranbine,  London,  1SS9 4.00 

Electricity  and  Magnetism,  bv  Fran- 
cis Nipher,   A.   M.,   St.   Louis,   1895..      3.25 

The  Action  of  Lightning,  by  Arthur 

Parnell.  London,  1S.S2 3.00 

Modern  American  Methods  op  Copper 
SiEEi.TiNG,  bv  Edw.  Dyer  Peters,  Jr., 
M.  B.,  New  York,  1891 5.00 

ELECTRICITY,  by  Fleming  Jenkin,  F-R.S.       .40 

Magnetisji  and  Electricity,  by  Wm. 
Adler  Miller,  M.  D.,  LL.  D.,  N.  Y., 
1S8S    1.30 

Tee      Steam-Boiler     Catechism,     by 

Robt.  Grimshaw.  M.  B 2.00 

The  Steam-Engine  Catechism,  by 
Robt.  Grimshaw,  M.  E.,  New  York, 
1896    2.00 

Electrical  Papers,  Vols.  I  and  II.  by 
Oliver  Heavlslde,   New  York,   1894..     7.00 

A  Guide  for  the  Electrical  Testing 
OF  Telegraph  Cables,  by  Col.  V. 
Hoskiaer,    London,    1889 1.50 

Solutions  of  the  Questions  in  Mag- 
netism ANT)  Electricity,  set  at  the 
Intermediate  Science  and  Preliminary 
Scientific  Pass  Examinations  of  the 
University  of  London,  1860  to  1884, 
by  F.  W.  Levander,  London,  1885 ....     1.00 


$1.80 

1.65 

1.60 

.65 

3.60 
.45 
.60 

1.20 

4.20 

2.40 
2.00 
1.80 


3.00 
.25 


.90 
1.20 

1.20 
4.20 


Lis  t Price 

DoiiESTic  Electricity  for  Amateurs, 
translated  from  the  French  of  E. 
Hospitaller,   London,    1889 $2.50 

Pour  Lectures  on  Static  Electric  In- 
duction, by  J.  E.  H.  Gordon,  B.  A., 
New    York,    1881 80 

Construction  of  Mill  Dams,  Jas.  Lef- 

fel   (St  Co.,  Springfield,  O.,  1874 2.50 

A  Practical  Treatise  on  Electric 
Lighting,  by  J.  B.  H.  Gordon,  B.  A., 
New   York,   1S84 4.50 

Gray's  Treatise  on  Magnetism  and 
Electricity,  Vol.  I,  by  Andrew 
Gray,  LL.  D.,  F.  R.  S.,  London,  1898     4.50 

Exercises  in  Electrical  and  Mag- 
netic MEASDREilENTS,  by  R.  E.  Day, 
M.    A.,    London,    1889 1.00 

Electricity,    by    Robt.    M.    Ferguson, 

Ph.  D.,  F.  R.   S.  B.,  London,  1890.  ..      1.50 

Coil  and  Current,  or  the  Triumphs 
OF  Electricity,  by  Henry  Frith, 
London.     1897 1.25 

A  Century   of  Electricity,  by   T.   C. 

Mendenhali,    Cambridge,   1887 1.25 

Magnetism  and  Electricity,  by  Arthur 

Wm.  Poyser,  M.  A..  London,  1890...        .80 

Potential  and  Its  Application  jpopu- 
LAHLY  Treated,  by  Dr.  Tumlirz,  Lon- 
don,   1889 1.50 

Continental  Electric  Light  Central 
Stations,  Killingworth  Hedges,  Lon- 
don,  1892   6.00 

Theory    of    Electricity,    by    Linnieus 

Gumming,   M.   A.,   London,   1885 2.25 

Electricity  Treated  Experimentally, 
by  Linnffius  Cumming,  M.  A.,  London, 
1891    1.50 

Popular  Electric  Lighting,  by  Capt, 

E.  Ironside  Bax,  London,  1892 1.00 

The  Age  of  Electricity,  by  Park  Ben- 
jamin. New  York,  1892 2.00 

Tee  Law  Relating  to  Electric  Light- 
ing, by  G.  Spencer  Bower,  B.  A., 
London,    1889    5.00 

Mathematical  Theory  op  the  Steam 
Bngin-e,  by  T.  Baker,  C.  B.,  London, 
1890    75 

Elementary  Treatise  on  Natural 
Philosophy,  by  A.  Privat  Deschanel, 
Part  3,  Electricity  and  Magnetism, 
New  York,   1893   1.50 

Electricity  in  Modern  Life,  by  G.  W. 

De  Ttmzelmann,  London,  1889 1.25 


$1.50 

.45 
1.00 

2.70 

2.70 

.60 
.90 

.75 
.75 
.45 


3.60 
1.35 

.90 

.60 

1.20 

3.00 

.45 

.90 
.75 


ELECTRICIAN  PUBLISHING  CO.,       sio  marquette  bldg..       CHICAGO 
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DEARBORN    WATER    TREATMENT 


Stops  that  expense  and  worry  over  scale  in  boilers. 
We  correct  waters   of  all   classes   for  boiler  purposes. 


Send  gallon  sample  to  Chicago  Laboratory  for  Analysis. 
Write  for  Booklet  "  R." 


ORIM     DRUIO 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


OMEIVIICAL.    \A/ORKS. 

OOAW,     ^•-oKl.den^  Telephone:  Harrison  3030  and  3631. 


JEFFREYS:  JACEIIEY 


FOR  CATALOGUE, 

THE  JEFFREY  MFG   CO. 
COLUMBUS,  0. 


Diesel  Engines 

Suitable  for  all  stationary  power  operating  on  CRUDE 
or    FUEL    oil    by    Gradual    Continuous    Combustion. 

NO  EXPLOSIONS 

GUARANTEED  COST  OF  FUEL  WITH  OIL  AT  4  CENTS  PER  GALLON: 

3.4  mills  per  K.  W.  Hour  on  the  full  load. 

5. 1  mill  per  K.  W.  Hour  on  the  half  load. 

For  Further  Particulars  Apply  to 

AMERICAN    DIESEL   ENGINE   COMPANY 

I  I    Broadway,       -       New  York 


BEST  OH  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

RBOULATION AND  ECONOMY 
OP      FUEL     UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Tbea  compare  It  with  some  Oms  Engine 
band  books  that  cost  $1.00. 


Woo/ley 
Founitry  &  Machm  Works 

Box  400,  AnderBon,  Ind. 
U.  S.  A. 


In  supplying  boilers  with  hot 
purified  water,  thus  keeping  a 
larger  heating  surface,  as  well 
as  meeting  sudden  demands 
for  power,  the 

GREEN'S 
ECONOMIZER 

is  but  beginning  its  savings  to  plant  owners.  What  has  been,  and  possibly 
will  again  be — cost  of  fuel — one  of  the  greatest  expenses  of  a  plant,  is  reduced 
from  lo  to  20  per  cent.  ELECTRIC  LIGHT  AND  POWER  PLANTS 
having  a  Green's  Economizer  realize  the  greatest  saving.  We  will  be  pleased 
to  send  our  free  booklet  showing  construction  and  how  applied. 

THE  GREEN  FUEL  ECONOMIZER  CO. 


Sole  Manufacturers  In  the  U.  S.  A. 


MATTEAWAK,    M.    Y. 


Dixon*s  In  Handy  hlb.  Bars 

§  Q  J  J  ^  ends  all  slipping,  without  hajdcning 

T»      |-     Y\  •  '  o*"  otherwise  injuring  the  leather, 

OGmX    XJt*6SSlI\g       Circular  I250and  free  samples  upon  request. 

JOSEPH   DIXON   CRUCIBLE  CO.,  JERSEY  CITY,  N.  J. 


f^EG.TRADE  MARKS  Jhe  Rhosphor  Bronze  Smelting  Co. Qmited, 

■9.-.  2200  WASHINGTON  AVE.,PHILADELPHIA. 
)   :  "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
iNGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 
y/ia,/>^.8u^"  — DELTA    METAL 


^eLt^ 


CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  O^SOLINB  ENOINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Bxposltloo. 

It  will  produce  as  good  a  com- 
mercial light  as  tbat  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  :W 

MARINETTE 
GAS  ENGINE  CO., 

CHICAQO  HBiaHTS,  UX. 

AGENCIES  : 
Keystone  Engineering  Co.,  Farmer's  Banlc  Bldg.,  Pittsburg.  Pa. 

Strong,  Carlisle  &  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland,  Oliio 
Macliay  Engineering  Co.,  149  Broadway,  N.  Y. 

C.  H.  Seidenglanz.,  52  When  Bldg.,  Indianapolis,  Ind. 


Ju^  you  <xsa\iC  a  small  nuilo? 


SAMSON  TURBINE 

Almost  every  one  knows  that  for  a  given  amount  of 
power,  the  quicker  the  speed  of  a  turbine,  the  better. 
This  is  due  to  the  fact  that  LIGHTER  and  con- 
sequentlv  CHEAPER  TRANSMISSION  MA- 
CHINERY can  be  used.  The  SAMSON  has  a 
QUICKER  SPEED  than  any  other  turbine  of  the 
same  dimensions  operating  under  the  same  conditions. 

THE     JAMES    LEFFEL    &    CO 

307  LACONDA  ST., 

Springfield,  Ohio,  U.  8.  A. 
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IS 


SINGLE-PHASE  SELF-STARTING 

ALTERNATING  CURRENT  MOTORS 

That  uill  start  under  full  load  are  our  specialty.  Can 
be  mounted  on  floor,  ceiling,  or  side  wall.  It  is  to  your 
interest  financially  to  become  acquainted  with  them  be- 
fore i^acing  your  next  order. 

CENTURY  ELECTRIC  COMPANY 


I0O7-9- 


Main  Office  and  Works 

I  Locust  Street. 


St.  Louis,  Mo. 


Hi  ■  ■  MECHANICAL, 

Engineering  »" 

Complete  and  short  courses.  Thoroughly  equipped 
engineering  ehopa.  Shop  work  from  the  be- 
ginning. Short  courses  la  Sieam  and  Electrical 
Englnebrlng.  Expenses  low.  Accommodatlona  the 
best. '  School  all  year.  Students  may  enter  any  time. 
Correspondence  e:eam  and  electrical  courses.  Send 
for  caialopue.  Mention  course  In  which  Interested. 
HIGHLAHD  PARK  COLLEGE,      DES  MOINES,  IOWA. 


ROBERT 

VOLT-AMMETER 

DEAD  BEAT 

Accurate, 

Durable, 

Guaranteed 

List  Price  $6,00 

Incl.  Leather  Case 
Sample  instru- 
ment forward- 
ed prepaid  on 
receipt  of  $1  50 
Special  Discount  to 
Dealers  and  Jobbers 

Detroit  Elect.  Co. 

56  SKelbv  St., 
Detroit,  MicK. 


DIRECT    CURRENT 


GENERATORS 


FOR    LIQHT    AND    POWER 

Our  generators  have  a  high 
efficiency  and  great  endurance 
under  the  most  exacting  con- 
ditions of  service.  Sizes  up 
to  i.ooo  K.  W. 
Write  for  bmlletin  No.  10514. 

SPRAQUE 

ELECTRIC      COnPANV 

General  Offices : 
527  West  34th  Street,   New  York 
Chicago   Office :     Fisher   Building 


-^ 


The  IncandescenV  Lamp  Raplacer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
M  any  height  or  angle. 

ncandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St.,      Boston,  Mass. 


AKE  YOU  WORRIED  be- 
^    cause  your  pre:ient  oc- 


_,  cuiiatlun&ndeatary  areuQ- 
1  Hatiaftn'toryfWecanchaiige  I 
'  your  condition,   w©  point  I 
out  to  you  the  right  way  to   [ 
better  pay  and  a  better  po-  I 
aition.aiidhelp  j 
*you  get  it.  We  I 
have    helped  I 
thousands-     It  I 
iadone  by  our  | 
.Ctical    mail   sy6- 
in  your  spare  time. 

i  OurFRKESO-page  book   ^^__^ 

iiluBtrattfd)  teils  of  actual  experiences,  ana  n 
tionfl  many  examples  of  how  our  students  ha' 
been  able  to  qualify  for  advancemenc  and  (roi-_ 
^aiarjed  pogiCions,  Courses  in  Electrical  Engi- 1 
I  neering.  Steam  Engineering.  Mechanical  Engi- 1 
I  neering.  Telephony.  Telegraphy.  Electric  L^ht-  I 
I  ing,  Electric  Railways.  Electric  Uotorman's  I 
I  Course,  Short  Electrical  Course, Dynamo  Tender's  I 
I  Course.  Arithmetic.  Algebra-     Write  TO-DaY  for  I 

I f^pg  b'tok.     Mention  suhiect  which  Interppts  I 

_.     1.     ELECTRICAL  ENGINEERING   INSTI- 1 
I  TUTE.  Dep't  K,  240A  West  23rd  St.,  New  York. 


THE      ' 

RIGHT 
WAY 

TO 

BETTER  I 
PAY   1 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 


Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.   J. 


-AGENCIES    ANB    BRANCHES- 


R*«  Ttrk  Chicago  Cleveland  Sin  Franclsu  Philadelphia  Atlanta 


TTPEE, 


SCHEEFFER  INTEGRATING 
WATTMETER 


TYPEF. 


Type  E  for  Alternating  Current 


Type  F  for  Direct  Current  Circuits 


DUST  AND  BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE meter; 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


MLTenMaTiuB  niiRnrirr. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  OURftEMT. 
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STROMBERG-GARLSON 

GENERA! OR-C ALL 

VISUAL  SIGNAL  SWITCHBOARDS 

are  inexpensive  to  maintain  and  nearly 
as  rapid  as  a  lamp  signal  switchboard. 


SIGNALS 
SELF- 
CONTAINED 


NO 
WORKING 

PARTS 
EXPOSED 


This  illustrates  our  No.  A-I24g  cabinet  equipped 
with  100  line  signals  and  10  clearing-out  signals. 
Our  standard  cabinets  have  a  capacity  for  50,  60, 
70,  100,  140, 180  and  200  line  signals  of  the  above 
type. 

Bufletina  No,  B  and  7 'E  describe  these  boards 
very  thoroughly.    Mailed  tree  upon  rettuest, 

STROMBERG-CARLSON  TELEPHONE  MFG.  CO., 


GENERAL  OFFICES, 

ROCHESTER,   N.  Y. 


WESTERN  SALES  OFFICE, 

CHICAGO,   ILL. 


They  Are  All  Talking  About  The  "Tornqulst" 


ing  of  Protectors 


The  Only  Sure  Protector 
Made 


Better  buy  a  "Tornquist"  it  is  the  greatest  suc- 
cess in  the  telephone  field.  Order  sample 
now.     Sold  by  all  jobbers. 


Clinton  Stamping  &  Electric  Go. 


CLINTON,  IOWA 


No.  12  Double  Line. 


PROTECTORS 
THAT  PROTECT. 

Our  patent  wrapped 
fuse  used  in  our  pro- 
tectors are  an  insurance 
policy  against  light- 
ning. 


Sample   tree    by    fnell    to 
any  Exchange  or  Toll  Line 


CENTRAL  TELEPHONE 
AND  ELECTRIC  CO., 

909  Market  St., 
ST.  LOUIS,    U.  S.  A. 


BITUMINIZED  FIBER 

CONDUIT 

FOR  UNDERGROUND  CONSTRUCTION 

AtneHcan  Conduit  Com 

Main  Ofticess    100S-B  Manhattan  BIdg.,  Ohlcago 

other  Offices: 
no  Broadway,  Maw  York  338  Macy  St.,  Los  Angeles- 


f^ 


ETralw 


■  jfflarfc 


<8> 

®Ifp  fart  Mfg.  CHo.,  ^wcVtavt,  fflnnn. 


Nf m  lorfe 


ISoatim 


Olifiragn 


aiiirotiln,  ®nt 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 

A  PERFECT  APPARATUS. 

Made  la  aay  daslred  capacity. 

Sample  parts  and  quotations  on  requett, 

INTERNATIONAl 
TELEPHONE  MANCFACTCRING  CO. 

CHICAGO,  U.  8.  A. 
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•sicvNALony 


RED 


COLOR  YOUR 

OWN  LAMPS 

WITH 

"Signaloid" 

Signaloid  Chemical 
Works 

KLIEGL  BROS.,  Props. 

1393-B  BROADWAY. 

NEW  YORK 


ELECTRICAL 

AND  OTHER 

INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  induceinents, 
Favorable  Freislit  Rates, 
eood  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  Mississippi  valley  r.  r. 

For  full  information  and  descriptire  pam- 
phlet address 

J.  C.  CLAIR. 

Industrial  CncnratBiiuner 

I  Park  Row,  Chicago.  Ill 


send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bldg.,  Chicago. 


Kellogg  Telephone  Apparatus 


A  glance  at  the  Kellogg  desk  set  will  prejudice  you 
in  its  favor,  but  its  working,  wearing  and  lasting 
qualities  are  what  have  made  its  name. 

It  helped  to  win  the  Grand  Prize  at  the  St.  Louis 
Exposition — the  highest  award.  Write  us  for  cata- 
logues telling  you  all  about  it. 


Kellogg  Switchboard  and  Supply  Company 


Qreen  and  Congress  Streets,  CHICAGO 


LOS  ANQELBS 
Seymour  Building 


CLEVELAND 
Electric  BulldlnE 


PHILADELPHIA 
Keystone  Telephone  Building 


Wa^rrerv 


Alternator 


Experience 

Sheds  new  light  on  the 

Warren 
Alternators 

Discovering  their  attributes  for 
safe,  economical  and  efficient 
operation.  If  you  are  to  replace 
a  machine  that  is  too  small,  or 
one  that  you  have  found 
inefficient,  investigate  the 
WARREN   ALTERNATOR. 

"BiRHENftniicjpJ^ 

S»Jid\isky,  0> 


AMERICAN  ELECTRIC  TELEPHONE  CO, 

LARGEST    MANUFACTURERS 

This  Company  Sends  Prepaid  upon  request  any  of  tlie 
following  bulletins: 


o.  7 — Combined  Telephone  and  Switch- 
board 

■  S~Wall  Switchboard 

■  9— Samson  Telephone 

'  10— American  Express  Switchboards 
'  II— Desks— Toll        and        Private 

Branch 
'  I?— Visual    Signal    and    Bell    Style 

Switchboards 
'  13 — Intercommunicating  Systems 
'  14 — Line  Material  and  Supplies 
'  15— Bei!       Express      Self- Restoring 

Switchboards 
'  16 — Operator's  Set  and  Accessories 
'  17 — Parts  of  Apparatus 


Bulletin  No.  i8— Magneto  Telephones  of  All  Kinds 
"        "  iQ — Central  Energy  Switchboards 

"  20— Central  Energy  Telephones 
"        "  21 — Protective  Apparatus  and  Termi- 
nal Equipment 
"  21— Construction    of   Country  Tele- 
phone Lines 
"  23— Eight- Party    Selective    Ringing 
Telephones 
■*        "  1^ — Composite  Telephone  and  Tele- 
graph Lines 
"  25— Four-Party     "Leich"     Selective 

Telephone  System 
"  26— Telephone  Power  and    Ringing 
Equipment 


CHICAGO,  ILL.,  U.  S.  A. 


HIPWELL 

Expanding  Wire  Guard; 
also  manufacturer  of  blgh- 
grade,    long-distance 

TELEPHONES 


Switchboards  and  Cable 
Terminals. 

Hipwell  Mfg.  Co. 

ALLEGHENY,    PA. 


THE    AUTOMATIC 

is  the  recognized  competitive  system  of  telephony.  Its  manifold  advantages  over  the  manual  system,  mechanically,  financially  and. 
commercially,  make  it  so.  Automatic  telephone  service  is  more  prompt  and  more  accurate  and  absolutely  secret.  It  can  be  furnished 
at  less  cost  to  both  company  and  patrons  than  any  other.  Progressive  Independent  telephone  companies  all  over  the  country  are  rapidly 
adopting  it;  the  new  ones  in  preference  to  manual  and  the  old  ones  to  replace  manual  equipment.    It  is  a  success  everywhere. 


Among  the  cities  in  which  it  has  been  adopted  are: 


Chicago.  lU. 
Qrand  Rapids.  Mich. 
Columbus,  Ohio 
Dayton.  Ohio 
Lincoln,  Neb. 
Portland,  Maine 


Auburn,  N.  V. 
Lewlston,  Maine 
Auburn,  Maine 
Fall  River.  Jlass. 
New  Bedford,  Mass. 
Los  Aogeles,  Cal. 


San  Diego.  Cal. 
Hopklnsville.  Ky. 
AIoux  City,  Iowa 
Cleburne,  Texas 
Columbus,  Qa. 
Augusta,  Qa. 


Medford,  Wis. 
•t.  riary's,  Ohio 
Woodstock,  N.  B. 
Westerly.  R.  I. 
Berlin.  Qermany 
Manchester,  Iowa 


Princeton,  N.J. 
Albuquerque,  N.  M. 
Van  Wert,  Ohio 
Battle  Creek,  Mich. 
Clayton,  Ho. 


Peotwater.  Mich, 
Toronto  Junction,  Can. 
Wilmington,  Del. 
Riverside.  Cal. 
Traverse  City,  Mich. 


AUTOMATIC    ELECTRIC    COMPANY 

Van  Buren  and  Morgan  Streets,  CHICAGO,  U.  S.  A. 
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PRODUCERS^ 

AND 

WHOLESALERS 
OF  WHITE  CEOARJ 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES   ON    SMALL    POLES. 
Wrltefora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA^ORC 


ER     CO 
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Vards 

I  KOSS  MICH. 
L'ANSE  •• 
MUNISING     •• 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     " 


SUITE    IZ06  TRIBUNE  BLDG.  CHICAGO. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  fl. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Bulldlnc. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


BRACKETS — X   ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OVR.    MOTTO    IS: 

Prompt  Shirment       Quality       Satlsfsotlon       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


1P!)[)^^UWa  (Vw^rXc^VU/  ^M^ywiftV  ^Jv&w  €eC     ^aoAvwc*W  ftA<vywWoUMiUw.   St^etx^wosW^WW. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Kleven  Po>e  Yards  in  Michigan 

Wholesale  Producers  for  20  years. 


TIES. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Larg*  Stocli  ConsUnliy  on  Hand 


Poles 


FACTORIES  WANTED 

ALONG  THE 

BURLINGTON   ROUTE 

to  supply  tFie  demand 
for    Electrical    Goods. 


Burlington 
Route 


\A/.  IH.    IVIiEkNS 

INDUSTRIAL  COMMISSIONER, 
20g  ADAMS  STREET, 


CHICAGO. 


HENRY  NEWGARD  &  CO. 

ELECTBIML  CONSTRUCTION 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illinois. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


THE  BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 


BRANCH    OFFICES: 

BOSTON,    36    FEDERAL    STREET. 

PHILADELPHIA,  1110-1112  north  ah.  e 
SAN    FRANCISCO,  ea  first  street. 
PITTSBURG,  1218  frick  builoik.. 
NEW   ORLEANS,  339  orondelet  STRir 
CHICAGO,   121s  Marquette  Bldg. 
ATLANTA,  empire  bloc. 
CLEVELAND,  tos  new  cnclano  bldg. 
MEXICO    CITY,  7  AVENI.A  Juarez. 
HAVANA,  CUBA,  tie  i-a  Calli  oc  ia  ha 


200  Pounds  Working  Pressure 


STEAM 
SUPERHEATERS 


Our  Book,  STEAM,  mailed  free 
on  application. 
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MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


JUST  RECEIVED 


a  new  batch  of  20  and  25  ft.  Poles 
and  have  reduced  prices  accord- 
ingly. Also,  we  have  plenty  of  those  "Trolley  "  Ties  yet.  May  we 
quote  you  now  ? 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Micliigan 

Pittsburg  agents:  Tipper  &  Patton,  509  Bessemer  BIrig. 


TELEPHONE       POLES 

Yard<  at  Bed  CUff.  Wis.,  Aitkin,  Feeley,  Cohaaset,  Deer  Elver,  Tenstrlke 

and  Black  Duck,  Minnesota. 

Large  stocks.    Prompt  sblpmentfi.    Carafully  inipected  stock  at  low  prlcei. 

018-19  Lumber  Exchange 
MINNEAPOLIS,  MINN. 


J.  W.  MORRISON  LUMBER  CO.. 


Locations    for   Industries 

Erie  Railroad 

Chicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
;an  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Indastrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street,  New  York 


^EDAR  POLE? 


ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

1211-12-13  MARQUETTE  BLOG.  CHICAGO. 

EISHT    DISTRlSUTINa     YARDS 


k&m;^immmmmmmmmmmm^mmimmsmms^mMSM 


(M^tSiSc 


JJl4y 


TSaUb  maijIk 


H.  N.  FENNER,  Prasldent 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurer 


ime:\aa   eimouaimd 


IVI 


MANUFACTURERS  OF 


IVI 


icl-iinery  for   I  osulsi-ting  Elec-trical   \A/iros 

BrLildIng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 

PROVIDENCE,  R.  I.,  U.  S.  A, 


304  PEARL  STREET, 


Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenlenl,  solid,  wldevestibuled  trains,  equip- 
ped with  Piillman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  whicti  leave  Central 
Station,  12tli  Street  and  Park  Row  (Late  Front), 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Dnlutn,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND,Gdn'IPass.Agt.,Milwaukee,Wls. 


FREE  CHRISTMAS  DINNERS 


for 
10,000 

of  Chicago's 
Poor 

willbe  supplied  by 
the  Salvation 
Army.  Will  yon 
help  bysendlng 
a  donation,  no 
matter  how  Small 
to  the 

Salvation 
Army 

CHICAGO 

Eeaddnarters 

399  State  Street 

Chicago,  ni. 


Southern  Cedar 

NO  ROTTEii  BUTTS. 


POLES 


Are  the  Best. 


D.W.  PHELAN, 

277  Broadway.  NewYorl. 


MICHIGAN 


i:CEDARPOlES 

All  JLengthsani>  SIZES 


WESTERN 


"A  great  deal  in  a  little  space." 

—The  Press. 


THE  PORTER  CEDAR  CO., 


POLES,  TIES,  POSTS. 

We  want  your  inquiries  always. 


SAGINAW,    MICH. 


PRODUCERS. 


FOUR-TRACK 
SERIES" 


This  is  the  title  of  a  series  of 
books  of  travel  and  education  is- 
sued by  the  Passenger  Department 
of  the 

NEW  YORK  CENTRAL 
LINES 

These  small  books  are  filled  with 
information  regarding  the  best 
modes  of  travel  and  the  education 
that  can  best  be  obtained  by  travel. 

They  relate  specifically  to  the 
great  resorts  of  America  —  to  trips 
to  the  islands  of  the  sea  and 
around  the  world. 

They  also  contain  numerous  illus- 
trations and  new  and  accurate  maps 
of  the  country  described. 


A  copy  of  the  40-page  Illastrated  Cata- 
logue of  the  "Foar  Track  Stjrles"  will  be 
sent  free  postpaid,  upon  receipt  ot 
postage  stamp  by  George  H.  Daniels, 
General  Papsenger  A(rt..  Ne^v  York  Central 
&  Hudson  River  Railroad,  Grand  Central 
Station.  New  York. 


CENTRAL  STATION  HEATING 


Wc  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Amebicam  District  Steam  Company 

ITIDN  Western   Electrician.  L  OCKPORT,  N.Y.  CmICAGOJlL. 
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look  over  your  accounts  and 
equipment  to  learn  the  cost 
of  failures  of  your 

PROTECTIVE  APPARATUS 

Avoid  the  same  experience 
next  season,  by  writing  us  for 
expert  advice  and  suggestions 

GET  READY  FOR  1905 


Address  our  nearest  sales  office 

New  Yoik,   Dallat,    Atlanta,    Baltimore,    Boston.    Buffalo,   Chicago,    Cincinnati,    Cleveland,  Detroit,  Lo5  Angeles,  Minneapolis,  New  Orleans, 
Philadelphia,  Pittsburg,  St.  Louis.  Salt  Lake  City,  San  Francisco,  Sycamore,  Seattle,  Denver,  Mountain  Electric  Co. 
For  Canada:    Canadian  Westlnghouse  Co.,    Limited.    Hamilton.    Ontario.    Mexico,  Q.  &  O.  Branlff  &  Co.,  City  of  Mexico. 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 


Do  you  know  we 
sell  Incandescent 
Lamps  and  carry 
large  stocks  in  all 
important  cities  ? 
Write  for  our  new 
Lamp    Catalogue. 


December  ^3.   1904 


WESTERN    ELECTRICIAN 


Form  C  Arc  Lamps 


Easy  to 


trim 

adjust 

inspect 


thoroughly 


reliable 
efficient 
durable 


Complete 

bulletins 

instructions 

catalogues 

information 

on  lamps 
for  any 
circuit 


investigate  —  available 

Fort  Wayne  Electric  Works 


without 
restrictions 
of  any  kind      Fort  Wayne 


Wood  Systems" 


to  any  one 
sending  us 
Indiana     his  address 


\A/E  shall  be  glad  to  supply  any  of 
the    books    catalogued    below 
upon  receipt  of  your  order  and  re- 
mittance.    We  prepay  charges. 


THE  PRINCIPLES  OP  THE  TRANSFORMER.  .  By  Frederick  Bedell 53.25 

INDUCTION  COILS.      By   6.  E.   Bonney 3.00 

ELECa-RICITX  AND  MAGNETISM.     By  S.  R.  Bottone , 90 

ELECTRICITY.    ELECTROMETER.    MAGNETISM   AND    BLECTROLi'SIS. 

By  G.  Chrystal  and  W.  N.   Shaw 1.60 

THEORY  OF  ELECTRICITY.      By   L    Cumming 2.25 

THEORY   OP    ELECTRICITY    AND  MAGNETISM.      By    Charles    Emerson 

Curry    2.50 

THE   ELEMENTS   OE  ALTERNATING   CURRENTS.      By   W.    S.   Franklin 

and   R.  B.   Williamson    2.50 

PRACTICAL    EXERCISES    IN    MAGNETISM    AN'D    ELECTRICITY.      By 

H.   E.  HacUey    60 

MISCELLANEOUS   PAPERS.      By  Heinrich   Hertz .3.25 

A  TEST-BOOK  ON  ELECTROMAGNETISM  AND   THE   CONSTRUCTION 

OF  DYNAMOS.     By  Dugald  C.  Jackson ■.  .  .    2.23 

ALTERNATING  CURRENTS   AND   ALTERNATING   CURRENT   MACHIN- 
ERY.   By  D.  C.  .lackson  and  John  Price  Jackson 3.50 

AN   ELEMENTARY   BOOK   ON    ELECTRICITY   AND    MAGNETISM    AND 

THEIR  APPLICATIONS.     By  D,  C.  .Jackson  and  John  Price  Jackson.   1.40 
A  FIRST-BOOK  OF  ELECTRICITY  AND  MAGNETISM.     By  W.   P.  May- 
cock    60 

ALTERNATING  CURRENTS  OP  ELECTRICITY  AND  THE  THEORY  OF 

TRANSFORMERS.     By   Alfred  Still 1.50 

PRACTICAL  ELECTRIC  LIGHT  FITTING.     By  A.  C.  Allsop 1.50 

ELECTRICAL  EXPERIMENTS.     By  G.  E.  Bonnev 75 

RADIOGRAPHY  AND  THE  "X"  RAYS  IN  PRACTICE  AND  THEORY.     By 

S.    R.    Bottone.     LOO 

THE  DYNAilO  :  HOW  MADE  AND  HOW  USED.     By  S.  R.  Bottone 00 

HOW  TO  JIANAGE  THE  DYNAMO.     By  S.  R.  Bottone 60 

A  GUIDE  TO  ELECTRIC  LIGHTING.      By  S.  R.  Bottone 73 

ELECTRIC  LIGHT  ARITHMETIC.     By  R.  E.  Day .40 

THE  DYNAMO  :  ITS  THEORY,  DESIGN  AND  MANUFACTURE.    By  C.  C. 

Hawkins  and  F.   Wallis , 3.00 

THE  .\LTERN'ATING  CURRENT  CIRCUIT.    By  W.  P.  JIaycock 1.00 

ELECTRIC  WIRING  FITTINGS.  ETC.     By  W.  P.  Maycock 1.75 

ELECTRIC  WIRING  TABLE.     By  W.   P.  Maycock 1.50 

A  MANUAL  OF  TELEPHONY.     By  W.  H.  Preece  and  A.  .1.  Stabbs 4.50 

PRACTICAL   TELEPHONE    HANDBOOK    ."VND    GUIDE   TO    THE    TELE- 
PHONIC  EXCHANGE.     By  Joseph  Poole    1-50 

ELECTRIC  WIRING.      By   Russell    Robb 2.50 

ELECTRIC    LIGHT    CABLES    AND     THE     DISTRIBUTION    OP    ELEC- 
TRICITY.    By  Stuart  A.  Russell 3.00 

ELECTRICITY  IN  TO^n  N  AND  COUNTRY  HOUSES.  By  Percy  B.  Scrntton  1.00 
THE  STORAGE  BATTERY.     By  Augustus  Treadwell 1.75 


Electrician  Publishing  Company 

51 0  Marquette  Building,  Chicago 


Good  Advice 


One  of  the  foremost  doctors  of  elec- 
trical engineering  was  recently  called 
upon  to  examine  into  the  ills  of  a 
profitless  direct-current  light  and 
power  plant  and,  after  making  a  diag- 
nosis, he.  immediately  prescribed 
Duncan  Meters,  with  instructions  that 
the  remedy  should  be  continued  indefi- 
nitely to  prevent  a  recurrence  of  the 
malady. 


Send  for  Bulletin  and  Prices 


DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,   IND. 
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I  Cords,  Cables,   Wires  \ 

t  * 

! 


We  Manufacture  ■ 


I 


Cords  for  Telephones  and  Switch- 
boards.   Cables    and    Wires    for 
Switchboards.     Cables  for  Interior 
Purposes. 

Write   us   concerning    our    No.    loo    Switchboard    Cord 

Secure  Our  Prices 


I 


I  Secure  Our  Prices I 

I    RUNZEL  ~  LEMZ    ELECTRIC    MFC.    COMPANY    \ 
%     97-101  So.  Ofinton  St.  CHICAGO,  ILL.    | 

III       II       Ml       III      III       II   I    II   I    III      ill Ill  II  I 
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Perfect  Control  —  Indefinite  Regulation 

No  Flashing— No  Repairs 

Burnouts  Impossible— Last  Forever 

ALLEN-BRADLEY 

SBEOSTiTS 

For  All  Purposes  of  Electric  Current  Control 

Prices  Reasonable— Satisfaction  Guaranteed 

SEND    IN    A    TRIAL    ORDER 
Ask  your  Engineer  or  Electrician  about  it. 

AMERICAN  ELECTRIC  FUSE  CO. 

48-50  West  Jackson  Boul. 
CHICAGO,  ILL. 


^Black  Diamond  File  Works li 


Est.  1H03. 


Inc.  1805. 


Twtiv* 
Meialt 
Awardtd  at 
International 
Exrosllloni 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


♦J 

^  OCB  GOODS  AKE  ON  8AT.E  IN  EVERY  IiEADINe  HABDWAmE  ^ 
4f|  STORE  IK  THE  TMTED  (STATES  AKD  CAXADA.  ylf, 

I    G.  &  H.  BARNETT.  COMPANY,  | 

^  PHILADELPHIA,    PA.  ^| 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosulatioo  and  mechanical  purpoKs,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del.] 


PROMETHEUS 

Electric  Heating  and 

Cooking  Apparatus. 

Most  Modern  and  Efficient  System. 

Sead  for  Itlustrsied  Catalogua, 

THE 

Prometheus  Electric  Co., 

39  CORTLANDT  STREET,  NEW  YQRK. 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  hnve  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

ManMttan  Electrical  SflPDly  Co. 


NEW  VORK: 

32  Cortlandt  St. 


CHICAGO: 
188  Flfttl  Ave. 


STURTEVANT 
ECONOMIZERS 


■'i^M^- 


For  all  boll«r  plants  of  50  H.  P.  and  over.  Increase  temperature 
of  feed  w&ter  150°  and  175°.  S&ve  10  to  20  per  cent  In  fuel. 
Increase  boiler  capacity  20  to  40  percent.  Prolong  life  of  boilers. 

B.  F.  Sturtevant  Co.,^Cs" 

C.n.ral  Office  and  WorKj,  Hyde  ParK,,  Majj. 

NEW  YORK        PHILADELPHIA        CHICAGO'       LONDON 

406 


THE 
BEST 


BRAZING  TORCH 


FOR  ELECTRI- 
CIANS 

HOTTEST  ON  EARTH 

The  Turner  4B  Gasoline  Brazing 
Torch  is  uted  by  ill  mechanics 
for  light  work  in  brazing,  anneal- 
ing, tempering  and  drawing 
temper  of  small  tools,  etc.  This 
torch  produces  an  intensely  hot, 
pointed  flame  of  over  3.0000  Fahr. 
Burns  4  hours  from  one  filling. 

PRICE   $4.66    NET 

THE  TURNER  BRASS  WORKS 

23  N,  Franklin  St.,  Chicago 


Vol.  niV.      S3.00  Per  Anhui. 


Copyriglit,  I'JOS.  by  Eiectrlcian 
I'uollsUine  Cotupiioy,  Ohk-oBO. 


CHICAGO,  DECEMBER  10, 1904. 


iO  Cents  a  Copv. 


JMPI     FV  INSULATED 

(llwlr    l.bA.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

^'"R.^rnx'sbN""^       The  Simplex  Electrical  Co.. 

Honadnock  Block,  CHICAGO.  I  I  O  State  Street,  BOSTON,  MASS. 


WESTERN   SEIUNO  AGCNT. 
H.    R.    HIXSON, 

,!»«  Honadnock  Block,  CHICAGO 


188{»— Paris  JSflxposition, 
9[edal  for  Bnbber  Inhalation. 

1893-World'8  Fair, 
Sledal  for  Bobber  Insolation. 


TRADE  KURX. 


TICE  STAXDABD  FOR 

RUBBER  IXSVIiATION. 

Sole  Manufaoturers  of 


Dkoniie  Wires,  Qkonite  Tape.  Manson  Tape,  Candee  "'"i»r  Wires. 


Wtltefd  L.  Candee, 
ti  Boranl  Chtever, 


THEOKONITE  CO.,  Ltc. 

253  Broadway,  New  York. 


'  Managers. 


.T.  Manson, Gan'l  ta^ 
'  Hodctns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MAt'PPACTURERS  OF 

Paraniie  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL.  SUBMARINE  AND  INSIDE  USE; 
TELEPHONB,  TELCaRAPH  AND  FIRB  ALARM  CABLES. 


All  Wires  are  tetied  at  Factory. 


JONESBOBO,  mtK 


THOUSANDS  IN  USE. 

Motors,  «  h.  p.  to  100  i.  p. 

Uynamos.  1  k.  w.  to  75  k.  w. 

Blcbest  Quality.     ReuonibIt  Price. 

THE  HOBART  ELECTRIC  MFG. CO. 

Tr.OY,  OHIO. 


Pittsborg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Maaufacturers  of 

Electric  Globes  and  Shades,  both 
Arc  and  Incandescent 

Inner  and  Outer  Qlebea  for  all 
encloied  arc  systems 

CATALOGUES    SENT   ON    REQUEST 


THERMOPILES  Hr^^iles 

For  Electroljtlc  analysis,  charging  storage  tiatteries, 
and  other  constant  current  reqairemeuCs.    (3  Each. 

WALSH'S    SONS    &    CO.. 
264  Waahington  Street.  NeT^ark,  N.  J, 


Engineering 


MECHANICAL, 
ELECTRICAL, 
STEAM, 
^_^  CIVIL. 

Complet^nd  short  couraes.  Thoroughly  equipped 
engineering  ehops.  Shop  worfe  from  the  oe- 
einning.  Short  couraea  la  Steam  and  Electrical 
Engineering.  Expenses  low.  AccomTEOdatlona  the 
beat.  School  all  year.  StndentB  may  enter  any  time. 
Correapondeoce  Bieam  and  electrical  coureee.  Send 
for  catalogue.  Mention  course  In  which  Interested, 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


CHICAGO    INSULATED     WIRE     CO. 

152-154  LAKE  ST.,  CHICAGO 
1I08-III0  PINE  ST.,  St.  LOUIS,  MO. 

Bare   and   Insulated  Wires  and   Cables 
Galvanized  Steel  Stra.nds 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

NatlonsI  Code  standard, 
OKESCENT  INSULATED  WIRE  AND  CABLE  CO., 

S3  MR  wIy'str'^eI  '*«<'■  ('"■o*  ^<>  ''actory.  TRENTOM,  a  IL 


STANDARD  UNDERGROUND   CABLE  CO. 


322  Tbe  Rookery,     Westinghouse  Bldg., 
Chicago.  PlttKburg. 

Crossley  Bldg,.  San  Francisco. 


56  Liberty  St..        1225  Betz  Bldg., 
New  York  City.       Philadelphia.  Pa. 
10  Post  Offlco  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 


ROBERT 

VOLT-AMMETER 

DEAD  BEAT 

AccuratOj 

Durable, 

Guaranteed 

List  Price  $6.00 

IncL  Leather  Case 
Sample  iustrur 
ment  forward- 
ed prepaid  on 
receipt  of  $4  50 
Special  Discount  to 
Dealers  aodJobbers 

Detroit  Elect.  Co. 

56  SKelby  St.. 
Detroit,  MicK. 


E  1^  B  e  T  R 


BEST  IN  THE  WORLD 

Write  for  full  partlculara 
F^Oil     Reynolds  Elec.Flasti»  Mfg.  Co. 
S>S)VJ        221  Fifth  Ave.,  Chicago. 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Rememtier  these  rods  have  ao  lo<;t 
motion. 

These  Couplings  are  of  Steel  and 
are  oiade  in  the  best  possible  maaaer. 


Write  for  lifit  of  persons  using  these 
rods — 26,ooo8old  since  May  1902.  Made 


rice.  3  It.  75  cents,  4  It.  8s  cents. 
Patented  February  n^  1903. 


324«(  North   Firtaanth  Stroot 


PHILAOCLPNtll,  PA. 


M.KLEIN    &  SON. 

Scad  Zc  stamp  for  new  catilogiie  No.  6  of 

KLEIN'S     TOOLS 

Far  Elactrieml  Warkerm 
and  Line  BuUdara. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago.  III. 


«»V^  «vt»'B«-E  cor«fe. 


titiWVttJi 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass..  New  York,  Chicago,  San  FraodBCo. 


Electric  Heating  Apparatus 

•END  roR  e2-PAac  cavALoauK. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


«• 


FLEXDUCT 

is  a  trade  name  for  Sl 
flexible  non-metallic 
conduit  that  is  a>.p- 
proved  by  all  officia-l 
inspection  bofiLrds. 


»f 


"Flexduct"  is  a  tough  fibrous  tubing,  .beings  flexible,  strong 
and  enduring.  It  is  a  moisture  repellant.  ."Flexduct"  has  a 
smooth,  even  interior,  unaffected  by  swashing,  crushing  or 
sharp  bends.  It  is  indestructible.  Greater  lengths  can  be 
fished,  time  saved  in  construction  and  a  higher  class  job  is 
possible  with  "Flexduct." 


Osburn  Flexible   Conduit  Company, 


New  Vork 


Chic&go 


Sa.n  Francisco 


•FLEXDUCT" 

is  for  sale  by  SlII  electrical 
jobbers.  If  ioc&l  de&ler 
c&nnot  furnish,  write  us 
a.ncl  we  will  e.rr&.nge  for 
pron\pt  shipment.  Specify 
•Tlexduct." 


WESTIIH  EleoMcal  Ingtofflent  (Jo., 


Waverly  Park.  NEWARK,  N.  J. 


WMton  "Round  Pattern"   Voltmeter,  Type  K. 


We  desire  to  call  attention  to  a  line  of 
low  priced  but  excellent  Switchboard  In- 
struments for  Direct-Current  Circuits, 
which  we  designate  as 

"  Round  Pattern,*'  Type  K. 

These  Instruments  are  particulariy  suitable 
for  Isolated  Plants  and  Feeder  Circuits  In 
Railway  and  Power  Plants.  Al!  Weston  In- 
struments are  unaurpaBsed  in  exceUeDce  of 
workmanship,  in  accuracy  and  economy  of 
operation. 

Berlin— European   Weston  Electrical  Inatru- 

ment  Co.,  Bltterstrasse  Ko.  88. 
LONDOU— Elliott  Broi.,  Century  Works,  Lewla- 

hazL. 
Pabis,  Fbasob— E.  H.  Gadlot),  12  Rue  St  Georgei. 
Kew  York  Otaee~74r  Cortlandt  »U 


HAVE  YOU  SEEN 


fit 


UNION"  SWITGHBOX? 


If  not,  let  us  send  you  a  sample. 

This  Box  will  fit  all  Standard  Switches 
and  Receptacles  and  has  been  approved 
by  the  Underwriters'  National  Electric 
Association. 


Gangs  of  2,  3,  4,  5  and  6  carried  in  stock 
provided  with  clamps  for  holding 
Sprague  Cable.    Tandem  Bo.\es.  made 

to  order. 


PATENTS  PENDING. 


CHICAGO  FUSE  WIRE  &.  MFC.  CO. 


CHICAGO 


BUFFALO 


NEW  YORK 
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Everybody    Knows 


We   make    the    largest 
Engines    in    the  world 


But 
Do  You  Know 


We  make  smaller  Engines,  in  sizes 
(rom     25     hors'epower     upward 


? 


Allis-Chalmers  Standard  Corliss  Engine 


Corliss   Engines   for  all   power  purposes 


Bullock  Motors 


for  operating  Machine  Tools. 


Bullock 

(Patented)   Three-Wire  Multiple  Voltage    Balancing    System 
.  for  control  of  Motors,  received  the 

Highest    Award    at    the    St.   Louis  Exposition 


Many  of  the   largest   machine   sliops    in   tlie  country,  are  operating  their  tools  on  the  Biiliock 
(Patented)  Multiple  Voltage  System. 

When  a  motor  operating  on  their  system  is  set  at  any  speed,  it  will  run  at  that  speed  regard- 
less of  the  load. 

As  many  as  twelve  different  speeds  forward  or  backward  can  be  secured  through  this  system. 

For  further  particulars  addrc^^ 

Allis-GhalmerS    Co.,    Milwaukee 

Electrical   Depattirient 

.    The   Bullock  Electric  Mfg.  Co. 

General  Sales  Offices,  New  York  Life  BIdg.,  Chicago.  Electrical  Works,  Cincinnati,  O. 


Canadian    representatives,  AUis-Chalmers-Bullock    Ltd.,  Montreal 
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TheElectrig  StorageBatteryGo. 


MANUFACTURER     OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PnlCK   LISTS    AND    DKSCRIPTIVE    BULLETINS    FORWAUBCO    UPON    REQUEST. 


SALES     OFFICES: 


Phcladelpbia, 

AUeghenj  Ave. 

and  19th  St. 


New  Yobk, 
100  Broadway, 


Boston. 

60  Slate  St. 


Chicago.  St.  Louii,  San  Fbancihco,         Cleveland,  Canada,  Havana,  Cuba, 

Marquette  Bldg.         Wainwrlght  BUg.  Rlalio  Bldg.  Citizens  Bldg.  Canadian  General  G.F.Greenwood,  Manager 

Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


THE  B.  O.  TRANSFORMER 

Do  you  expect  to  need  new  transformers  .this  fall?     If  you  do,  the  B.  O.  will  interest  you. 

Low  Losses 

High  Efficiencies 

High  Insulation 

Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  we  will  tell  you  about  our  insulation  and  the  advantages  of  slab  wind- 
ings in  connection  with  oil  ducts. 


The     Stanley    Electric 
pittsfield, 

Atlanta,  Gaf,  Empire  Building 
CHICAGO,  ILL.,  MoNADNOCK  Block 

New  York,  N.  Y.,  29  Broadway 
St.  Louis,  Mo.,  Century  Bldg. 


Manufacturing    Company 
massachusetts 

Boston,  Mass.,  Oliver  Building 
Denver.Col.,  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co. 
Philadelphia,  Pa.,  Nortli  American  Building 

San  Francisco,  Cal.,  69-75  New  Montgomery  .St. 


Seattle,  Wash.,  Pioneer  Bldg. 
Representatives  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Co.  of  Toronto 

"THE  S.  K.  C.  SYSTEM" 


NA/MITE:      F^OROEIl-AIIM 


FOR    ELECTRIC    SIGNS 

AGENTS    WANTED    WHEREVER    THERE    ARE    CENTRAL    STATIONS. 


^CJI-Or^liBkl-     ^IC»INI     .AIMC3      ll>J^UII_.A.-rOF9      CO., 


XKKFiOrt,     o. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


^R&COIVIIRAIMY,  Ino. 

AR-nSANS  IN  PLATINUM 

408-4 1 0-4 1 2-4 1 4  N.  J.  R.  R.  AVE.  NEWARK,  N.  4. 

New  York  OfTIca:    I20   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..  7 

Allis-Chalmers  Company 3 

American  Battery  Co — 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 30 

American  Diesel  Engine  Co. .18 

Amer.  District  Steam  Co 23 

Amer.  Elec.  Fuse  Co 9 

Amer.  EL  Telephone  Co 20 

Americaji  Elecirical  Works. .15 
American  riatlnum  Works..  11 
Arnold  Elec,   Power  Station 

Co 19 

Audit  Co.  of  IlL,  The — 

Automatic  Electric  Co 21 

Babcock&  Wilcos  Co — 

Badt.  F.  B 19 

Bain,  For^e 15 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 19 

Bamett  Company,  G.  &  H — 26 
Beardslee  Chandelier  Mfg.  Co.  14 
Benjamin  Electric  ilfg.  Co..  5 

Bennett,  L  A. 12 

Berthold  &,  Jennings 23 

BisseUCo.,The  F 9 

Bossert  Electric  Construction 

Co ^ 16 

Brooks,  HaUL 23 

Bryan-Marsh  Co — 

Bryan,  Wm.  H 19 

Buckeye  Electric  Co 10 

Bullock  Elec  Mfg.  Co 2 

Burlington  R.  R 22 

Bntterfield,  J.  F — 

Byllesby  &  Co.,  H.  M 19 

Camwell  Press,  The 21 

Carhartt  &  Co.,  Hamilton..  .— 
Central  Electric  Co 5 


Cent,  Stat.  Improvement  Co  16 

Central  Tel.  &  El.  Co — 

Century  Electric  Co — 

Chicago  Die  &  Electric  Co.. .  .— 

Chicago  Edison  Co 4, 16 

Chic.  Fuse  Wire  &  Mfg.  Co...  1 
Chicago  Insulated  Wire  Co..  l 

Chicago  Mica  Co 14 

Cincinnati  Gas  &  Elec.  Co.  ..16 
Clinton  Stamping  &  Elec.  Co.21 
Colonial  Signet  Insulator  Co.  3 
Columbia  Incaod.  Lamp  Co.. 13 

Columbia  Mfg.  Co 22 

Continuous  Rail  Joint  Com- 
pany of  America 14 

Cooper-Hewitt  Elec.  Co 8 

Cope,  T.J 1 

Crawfordsville Electric  Co..  6 
Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company. . .  26 

Crolius  &  Son,  E.  R — 

Cutler-Hammer  Mfg.  Co U 

Cutter  Elec.  &  Mfg.  Company— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.18 

Detroit  Electric  Co I 

Diamond  Meter  Company  — — 

Directory  o  E  Engineers 19 

Dixon  Crucible  Co.,  Joseph. .18 
Duncan  Elec.  Mfg.  Go 25 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't —  4,14 

Edison  Mfg.  Company 20 

Edwards  &  Co 12 

Egan,  J.  J 16 

Electric  Appliance  Co 14 

Electric  Storage  Battery  Co..  3 

Electrical  Appliance  Co — 

Electrical  Engineer  Institute.— 

For    01^s»ldfie><a. 


Electrician  Pub.  Company. 

ErieRy , 

Evans,  Almirall  A  Co 

Evans  it  Co.,  W.  R 


Fanes  Mfg.  Co 4 

"For  Sale"  Advertisements..  16 
E't.  Wayne  Elec.  Works,  Inc. .25 
Fostoria  Incand.  Lamp  Co.  ..— 

Fowler,  John  H 23 

Fowler-Jacobs  Company 23 

Franklin  Elec.  Mfg.  Co  — 

General  Electric  Co 9 

GeneralEngineeringCo.,Tbe  19 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co — 

Gt.  Western  Smelting  &  Re- 

finingCo  — 

Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company.  ..16 

HaUberg,  J.  H 19 

Hart  Mfg.  Co 6 

Hartford    Steam    Boiler   In- 
spection &  Insurance  Co.. . .  18 
Hazard  Manufacturing  Co.  ..26 
Highland  Park  College.     ...    I 

Hipwell  Mfg.  Co — 

Hobart  Elec.  Mfg.  Co 1 

Hoffman,  G.  W 16 

Holmes  Fibre-Graph.  Co 18 

Holophane  Glass  Co — 

Humphrey,  Henry  H — 

Hunt  &  Co.,  Robt.  W 19 


Illinois  Central  Ry 23 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co... .    1 

Ixidosc    of 


India  Rubber  &  Gutta  Percha 

Insulating  Company 14 

[nternatlonal  Elec.  MeterCo  H 
International  TeL  Mfg.  Co.  ..20 

Jackson,  D.  C.  &  W.  B ',  19 

Jeffrey  Manufacturing  Co 18 

Johns-ManvilleCo..  H.  W — 

Kartavert  Manufacturing  Co.36 
Kellogg  Switchboard  &  Sup 

ply  Company 21,  23 

Kemp,R,W 19 

Kester  Elec.  Mfg.  Co 15 

Klein  &  Sons,  Mathias I 

Kohler  Brothers 19 

Kuhlman  Electric  Co 15 

Leather  Preserv.  M.  Corp — 

Leffel  &  Co.,  James 18 

Lindsley  Brothers  Company.. 22 
Loud'sSonsCo.,  H.  M 22 

Machado  «fc  Roller  — 

Maltby  Cedar  Company 23 

Manhattan  El.  Supply  Co 1 1 

Manross,  F.  N 12 

Marinette  Gas  Engine  Co 18 

Matthews  &  Bros.,  W.  N 15 

McLaughlin  &  Co.,  Jas u 

McLennan  &  Company,  K 14 

Mechanical  Appliance  Co — 

Mica  Insulator  Company 14 

Miscellaneous  Advs i6 

Monon  Railroad — 

Morrison  Lbr.  Co.,  J.  W — 

Mueller  Company,  William. .23 
Munsell  &.  Co.,  Eugene 14 


National  Electric  Co 1 1 

National  India  Rubber  Co — 

New  England  Butt  Co 18 

Newgard&Co.,  Henry 8 


NewYorkCent.  Ry 23 

New  York  Ins.  Wire  Co 15 

Northern  Elect'l  Mfg.  Co....  4 
Northern  Wire  &  Cable  Co...— 
Northwestern  'Storage   Bat- 
tery Co.. 14 

Okonite  Co. ,  The 1 

Osburn   Flexible  Conduit  Co.  1 

Pacific  Coast  Pole  Co 23 

Paragon  Fan  &  Motor  Co ~ 

Pardridge  Shade  &  Rcfl.  Co.  .— 

Pass  &  Seymour,  Inc — 

Phelan,  D.  W 22 

Phillips,  Eugene  F 15 

Phillips  Insulated  Wire  Co.  ..15 

Phcenix  Glass  Co j 

Phosphor-Bronze  S.  Co 18 

Pignolet,  L.  M 14 

Pittsburg  &  L.  S.  Iron  Co.... 23 

Plume  &  Atwood  Mfg.  Co — 

Porter  Cedar  Company 23 

Prometheus  Electric  Co..  Then 

Relsiuger,  Hugo ii 

Replogle  Governor  Works. .  . — 
Reynolds  EL  Flasher  Mfg.Co.  1 

Roche,  Wm 8 

Roebling's  Sons  Co.,  J.  A 26 

Ruebel-Schwedtmann- Wells..  19 
Runzel-Lenx  Elec.  Mfg.  Co...— 

Safety  ins.  Wire*  Cable  Co.  .14 

Sargent  A  Lundy — 

Sauquoit  Silk  Mfg.  Co 12 

Schott,  W.  H 19 

Slgnalold  Chemical  Works...— 
Simplex  Electrical  Co.,  The..  I 
Simplex  Elec.  Heating  Co....  1 

Speer  Carbon  Co 12 

Sprague  Electric  Company ...  15 


Squire  Electric  Co 19 

Standard  Elec.  Mfg.  Co ...  26 

Standard  tJnderg.  Cable  Co....  i 
Stanley  Elec.  Mfg.   Co.,  The   3 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 19 

Sterling  &.  Son,  W.  C 22 

Sterling  Electrical  Mfg.Co...  15 
Sterling  Varnish  Co.,  The...,  18 

Stow  Mfg.  Company u 

Stromberg-Carlson  Tel.  Mfg. 

Company 20 

Sturtevant  Company,  B.  F...26 

Temple  Pump  Co — 

Torrey  Cedar  Company 23 

Trumbull  Elec.  Mnfg.  Co — 

Turner  Brass  Works — 


Union  Electric  Mfg.  Co.. 


Valentine-Clark  Co. ,  The ....  22 
Vulcanized  Fibre  Company.  .26 

Wagner  Electric  Mfg.  Co -- 

Walsh's  Sons  &  Company t 

Warren  Elec.  Mfg.  Co 9 

Wesco  Supply  Co — 

Western  Electric  Company. . .  i2 
Westinghouse      Electric     A 

Manufacturing  Co 24 

Weston  Electrical  Inst.  Co. ..  i 
Whitehead  Machinery  Co...  — 

Wilmerding,  C.  H 19 

Woolley  Fdy.  &  Mach.  Wks..— 
Worcester  Company,  C.  H 22 


Yesbera  Mfg.  Co 

Yost  Electric  Mfg.  Co  . 


Zero  Marx  Sign  Works  . 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


G.E. 


Go. 


!  ADJUST    YOUR    LIGHT 


by  means 

of  our 

Wall.  Desk.  Floor  or 
Ceiling  Adjustable  Fixtures 

TO  ANY  DESIRED  POSITION  INSTANTLY. 

Many  shapes  and  styles — plain  and  ornamental — forshop, 
factory,  store,  office,  residence — in  fact,  wherever  the  incan- 
descent lamp  is  used. 

Catalog  mailed  upon  request. 


F-ARIES      IVI 

I  DECATUR,    ILL. 

amrmnmmmnmnmmnnnnnnnTmnminnmmnnTmnnTmnmmnnTTnmnit 


NORTHERN  SMALL   MOTORS 

Compact. ...Efficient. ...Superior 


High  type  of  construction.. ..susceptible  of  good 
speed  variation. ...multipolar. ...form-wound  arm- 
atures..., simple. ...hardy, ...trustworthy.    ^     ^ 


"BooKI"  Ao.  3325 


NORTHERN    ELECTRICAL    MFG.  CO. 

Engineers...Manufacturers  ^  M&dison,  Wis.,  U.  S.  A. 


% 


EDISON  TELEPHONE  LAMPS 


ARE    THE 


Standard  for  Visual  Signals 


They  Save  tKe  "  ExcKange  "  time  and  money  ;  because 
every  la.n\p  is  perfect — sure  to  fit — sure  to  burn. 
TKe    life     is     extremely     long,    rurvrvirvg     irvto    yea.rs. 


EDISON  DECORATIVE  AND  MINIATURE  LAMP  DEPARTMENT 


GENERAL    ELECTR.IC    COMPANY. 


I 


I 
I 

I 


S  Main  Sales  Office,  H&rrison,  N.  J. 

y  t 

♦<^:~:~M-K~:'«<~x~:~X"X'«-:">«4^:~x~>>K<"K~:~:"K~:'«'^^^ 
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D.  &  W.  FUSES  AND  SAFETY  DEVICES 

DELTABESTON  MAGNET  WIRE 


Non-Aroing  Fuse, 

250  VOLTS 


TYPE  C  INDICATING  FUSE  BEFORE  BLOWING 


Non-Arolng  Fusa, 

250  VOLTS. 


TYPE  C  INDICATING  FUSE  AFTER  BLOWING 


SAFE-EFFICIENT-ABSOLUTELY  THE  BEST. 

WRITE  US  ABOUT  THEM. 


€m)ml  fcJitrCjmQRtttg, 


OBNEKAL  WESTERS  AOBSTS 


264-266-268-270  Fifth  Avenue, 


CHICAGO 


ELECTRICITY  FOR  ENGINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
SIOMarquatte  Building,  •  •  OMio 


s 

® 


TANLEY     RECORDING     WATTMETER 


FOR    ALTERNATING-CURRENT    CIRCUITS 


No  Jewel  Wear  from  Hammer  or  Side  Thrust.      Class 
or  Metal  Covers,  Second  Alone  to  the 


BALANCED    THRUST 
STANLEY     MACNETIC    SUSPENSION     WATTMETERS 


S 


Missouri,  Kansas,  Arkansas 

FRANK  ADAM  ELECTRIC  CO. 

St.  Louis 

Colorado.  Idaho,  Montana,  Wyoming 

New  Mexico,  Utah 

MENDRIE-BOLTHOFF   MFG.  AND  SUPPLY  CO. 

Denver 


SEND  FOR  BULLETINS  AND  INFORMATION  ABOUT  METERS  TO 

STANLEY    INSTRUMENT    CO. 

GREAT   BARRINCTON     MASS.,  U.  S.  A. 


Mexico 

VICTtR  M.  BRASHI  &  CO. 

Mexico  City 

California,  Oregon,  Washington 

Nevada.  Arizona 

BROOKS-FOLLIS   ELECTRIC  CORP. 

San  Francisco 
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'          HORNBERGER-IRWIN 

if^^^^l^P^^^^  R 

i  iransToriTiers 

1!  ^           (LARGE  AND  SMALL) 

lllB             ^  ^'^'  ^"^  ^^^  ^'  ^' 

W^^^^^^Ft 

^H      This  transformer  represents  the  latest  improve- 

^M  ments     in     tninsfonuer    construction;     made    in 

jflf   three  types;    multl-coU  construction;    ventilated 

nB    cores;  built  for  all  commercial  voltages  and  fre- 

^m  quencles;  higher  efficiencies  togetUer  witu 

rtJBt  Ittiver  temperatures  titan   have   hereto- 

HHp    fore  been  attained  are  guaranteed. 

i^^          ratalosue  just  tesued  explains  details. 

m^^^^E'  '     ll 

1         '                       Manufactured  by 

1     Crawfordsville  Electric  Co. 

CRAWFOROSVILLE, 
INDIANA,        U.S.A. 

4f 


Qlralie 


-Jlark 


<8> 

®Ijp  tj^art  iifg.  (Ha.,  Ifartfnrli.  Ql0n»i. 


Nf  m  lork 


!Bn0tnn 


Qllfiragn 


(Smanta.  (!9nt 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Acconntants    and    Andl- 
tors. 

Audit  Co.  of  Illinois 
Adjusters.  Cord. 

Incaodes.  El.  Ll.  Manlp.  Co. 
Adjusters.  Inc.  Lamps. 

Inc.  El  Lt.    Manipulator  Co. 
Anchors  (Tel.  &  Tel.) 

Bennett,  I.  A. 
Matthews  A  Brc,  W.  >. 
Aanunclators. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Batteries  and  Jars. 

BisseUCo.,Tbe  F. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  .t  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Roche,  Wm. 

We.=ico  Supply  Co. 

Western  Electric  Co, 
Bells,    BuEzers.   Btc. 

Central  Electric  Co. 

Rd wards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Belt  Dressins. 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 

Beltlner.  ^     ^ 

Leather  Preserver  Mfg.  Corp 

Blow  Pipes. 

Turner  Brass  Works 

Blowers. 

Siurtevant  CO..B.  F. 
Boiler  Compounds. 

Uearbora  Drug  &  Chem.  Wks. 

Boilers. 

Allis-Chalmers  Company. 

Babcock  A  Wilcox  Co. 
Roolcs.  Blectrlcal. 

Cantwell  Press.  The. 

Eleo.tTlclan  Publishing  t'o, 
Booths,   telephone. 

YesDera  Mfg.  Co. 
Brackets. 

Earies  Mfg.  Go. 
Brushes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cable  Haneers. 

BlssellCo..  U.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables! 
Canopies. 

Farles  Mfg.  Co. 
Carbons,    Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  CO. 

ftelslnger.Hugo. 

Speer  Carbon  Co. 

Wesco  Supply  Co. 
Castlnira. 

t'arles  Mfg.  Co, 

New  England  Butt  Co. 

National  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Chandeliers. 

Farles  Mfg.  Co. 
Circuit   BreaUers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  MfK.  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Corapftny. 

Westlnghouse  EI.  A  Mfg.  Co. 
Clusters. 

Benjamin  Elec.  Mfg.  Co. 

Farles  Mfg.  Co. 
Coal   and    Ashes   Hand- 

llnfc  Mnchtnerr. 

Jeffrey  Mfg.  Co. 
Colls  and   Maensts. 

We-ttfrn  Electric  Co. 
Colorlns,  Lamp. 

Slgnalold  Cbemlcal  Works, 
Commutator  Compound 

CrollusA  Son,  E.  K. 

Egan.  J.  J. . 


McLaughlin  &Co.,  Jas. 
McLennan  A  Co.,  K. 

Condensers,    Blectrlc. 

Stanley  Elec.  Mfg  Co. 

Conduit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Osburc  Flexible  Conduit  Co. 
bprague  Electric  Co. 
Wesco  Supply  Co. 

Contractors    cmd    Blec- 
tric   Llffht  Plants. 

Allis-Chalmers  Company. 
Bullock  El.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co, 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Controllers,    Crane. 

Amer.  Elec.  Fuse  Co. 
Copper,  Scrap. 

Great    Western    Smelting    A 
Refining  Co. 
Cord. 

Runzel-Lenz  Elec.  Mfg.  Co. 
Cross-Amts,     Pins     and 

Brackets. 

Berthold  A  Jennings, 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company, 
Cnt-Outs  and  S-vrltches. 

Bissell  Co..  The  P. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Clinton  Stamping  AEIec.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Go. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Westinghouse  El.  &.  Mfff.  Co. 
Dynamos  and  Motors. 

Allis-Chalmers  Company. 

Bissell  Co..  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregorj'  Electric  Go. 

Hobart  Elec.  Mfg.  Co. 

Mechanical  Appliance  Co. 

National  Electric  Co, 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Bconomliers,    Fuel. 

Green  Fuel  Economizer  Co. 
electric    Heatlna:  Appl. 

Electric  Appliance  Co. 

Prometheus  Eioclric  Co. 

Simplex  Elec.  Healing  Co. 

Western  Electric  Co. 
E^lectrlo    RatlTraT-s. 

Crocker-Wheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Go. 

Westinghouse  El.  A  Mfg.  Go. 
electrical  and  Mechan- 
ical  Elnarlneers. 

Arnold  Elec.  Power  Stafn  Co. 

Itadt.  F.  B. 

Baker  A  Co..  W.  E. 

Bn'an.  Wm.  H. 

Butterfleld.  J.  F, 

Byllesby  A  Co.,  H.  M. 

Evans,  Almlrall  A  Co. 

General  Engineering  Co., The. 

Hallberg,  J.  H. 

Humphrey,  Henry  H. 


Hunt  ACo.,Robt.  W. 
Jackson.  D.  G.  A  W.  B. 
Kemp,R,  W, 
Kohler  Brothers. 
Newgard  A  Co.,  Henry. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Schwedtman,  Wells. 
Sargent  A  Lundy. 
Schott,  W.  H. 
Squire  Electric  Go. 
Stanley  Elec.  Mfg.  Go. 
Stanton,  LeRoy  W. 
Wllmerding.  C.  H. 

electrical  Instruments. 

(Recording  and  Testing.) 
Bissell  Co.,  The  F. 
Central  Electric  Go. 
Detroit  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Go. 
Machado  A  Roller. 
Plgnolet,  L.  M. 
Stanley  Elec.  Mfg.  Co, 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  EI.  A  Mfg.  Co 
Weston  Electrical  Inst.  Co. 

eiectro-Platlne  Macfa*y 

Crocker-Wheeler  Company. 
General  Electric  Co. 
eie-rators-ConT-eyors. 

Jeffrey  Mfg.  Go. 

engines.  Gas  and  Gaso- 
line. 

Allis-Chalmers  Company. 
Marinette  Gas  Engine  Co. 
Temple  Pump  Co. 
Woolley  Fdy.  A  Mach.  Wks. 

E:ng:ine8,  Oil. 

American  Diesel  Engine  Co. 

ensrines,  steam. 

AlUs-Chalmers  Company. 
Sturtevant  Co.,  B.  F, 

Pans    and   Pan    Motors, 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Go. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Go. 

Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files, 

Barnett  Co.,  G.  A  H. 
Fittings. 

Farles  Mfg.  Co. 
Fixtures,  Gas  and  Blec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Bissell  Co.,  The  F. 

Reynolds  EL  Flasher  Mfg.Co 

Wesco  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forces. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  Wire. 

Amer.  Elec.  Fuse  Co. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Central  Tel.  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire*  Mfg.Co. 

Clinton  Stamping  A  Elec.  Co, 

D.  A  W.  Fuse  Company, 

Electric  Appliance  Co." 

.lohns-Manville  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Globes,    Reflectors    and 

Shades. 

Fostoria  Incan.  Lamp  Go, 
''Holophane  Glass  Co. 
iPardrldge  Shade  A  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Go. 

Western  Electric  Co. 
Governors,  Water  Wheel. 

Reploglo  Goyernor  AVorks. 
Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphlte  Go. 


Heatlns:    (B  x  h  a  n  s  t 
Steam). 

Amer.  District  Steam  Go. 
Heatlns    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co.,  E,  P, 
Heatlner,   Hot  Water. 

Evans,  Almirall  A  Co. 
Holders,  Inc.  Iiumps. 

Electric  Appliance  Co. 

Incandesent   Electric    Light 
Manipulator  Co. 
Inspection  A  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insnlatlnsr  Machinery. 

New  England  Butt  Co. 
Insulators  and  Insulat- 

ins   Materials. 

American  Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co, 

Electric  Appliance  Go. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johus-Manville  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Go. 

New  York  Insulated  Wire  Go. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lan>pn,  Arc 

Bissell  Co.,  The  F. 

Central  Electric  Go. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hipwell  Manufacturing  Co 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps,  Incandescent. 

Bissell  Co.,  The  F. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company, 

Central  Electric  Co. 

Chicago  Edison  Co, 

Columbia  Incan.  Lamp  Go. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Go. 

Fostoria  Incand.  Lamp  Co. 

Franklin  Electric  Mfg.  Go. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sawyer-Man  Elec.  Co. 

Standard  Elecl  Mfg,  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co. 
Lamps,     Incandescent-- 

Replacers  &  Cleaners. 

inc.  El.  Lt.  Manipulator  Co. 
LanipH,  Vapor. 

Cooper,  Hewitt  Elec.  Co. 
Letters,  Sien. 

Colonial  Sign  A  Insulator  Co, 
Lle'htnlng'  Arresters. 

Central  Electric  Co. 

Clinton  Stamping  A  Elec.  Co. 

Electric  Appliance  Go. 

Ft.  Wayne  Klec.  Wks.  luc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Su!>ply  Co. 

Western  Electric  Co. 
Linemen's  Climbers. 

Klein  A  Sons.  Mathlns. 

MuRuet  Wires. 

(See  Wires  and  Cables.) 

Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 


X^oa^    ^Llx>^^^^^^^<^^^    I3:x<^^:k    of 


Mica, 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 


Minlnsr  Apparatas,Elleo. 

Allis-Chalmers  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Go. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  EI.  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 
Nippers  and  Pliers. 

Klein  A  Sons,  Mathias. 
Nozzles. 

Faries  Mfg.  Co. 
Overalls. 

CarharttA  Co.,  Hamilton. 
Patent    Attorneys. 

Bain,  Foree. 
Phosphor  Bronse. 

Phosphor  Bronze  Sm.  Go.Ltd. 
Platinum,      Wire      and 
Sheet. 

American  Platinum  Works. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler -Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Cedar  Co. 

Morrison  Lbr,  Co.,  J.  W. 

JIueller  Company,  William. 

Pacific  Coast  Pole  Co. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  &  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  Q  H.- 
Polish  (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Farles  Mfg,  Co. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Railway  Supplies. 

Wesco  Supply  Go. 
Rectifiers. 

i-llectrical  Appliance  Co. 
Reflners. 

Gt.  WestSmelt.  A  Refining  Co 
Re-Winding:— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Go. 
Rheostats. 

Amer.  Electric  Fuse  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Go. 

Wesco  Supply  Go. 

Western  Electric  Co. 

Westinghouse  El,  A  Mfg.  Co. 
Rods,   Conduit. 

Cope,  T.  J, 
Schools  and   Colleires. 

Electrical  Rnffineer  Inst, 

Highland  Park  College 
Second-Hand  Maeh'y. 

Bissell  Co.,  The  F. 

Cent.  Stat.  Improvement  Co. 

Cincinnati  Gas  A  Elec.  Co. 

Gregory  Electric  Go. 

Matthews  A  Bro..  W.  N. 

Walsh's  Sons  A  Co. 
Shades,   Lamp. 

Faries  Mfg.  Co. 
Sheet    Brass    &    Copper. 

Plume  A  Atwood  Mfg.  Co. 
Slf?ns.   eicctrlo. 

Zero  Marx  Sign  Works. 
Silks,      Insnlatlnar      and 
Braldlne* 

.Sauquolt  Silk  Mfg.  Co. 
Sockets  A  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
Solderlns    Sticks,    Salts 

and   Paste. 

Crollus  ASon.  E.  H. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speaklnir   Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Go. 

Manhattan  Elec.  Supply  Go. 

Wesco  Supply  Go. 

W«stern  Electric  Co. 


Speed  Indicators. 

Weston  Electrical  Inst,  Go. 

Storoffe   Batteries. 

American  Battery  Go. 
Electric  Storage  Battery  Co. 
Gould  Storage  Batteiy  Co. 

Supplies,    General  Dleo. 

Bissell  Co.,  The  F. 
Central  Electric  Co, 
Century  Electric  Co. 
Chicago  Edison  Go. 
Electric  Appliance  Go. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Go. 

Sw^ltohboardB. 

BIsseUCo.,The  F. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephons 
Material  and  Switoh- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Central  Tel.  &  EL  Co. 
Electric  Appliance  Go. 
International  Tel.  Mfg.Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Stromberg-CarlsonTel.  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

Time  Switches. 

Bissell  Co.,  The  P. 

Tools. 

Klein  A  Sons,  Mathias. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec,  Works,  luc. 
General  Electric  Go, 
Gregory  Electric  Co. 
Kuhlman  Electric  Go. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elec,  Mfg.  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co, 
Western  Electric  Co, 
Westinghouse  EL  A  Mfg,  Co. 

Trucks,  Blectrio  Car. 

General  Electric  Co, 
Westinghouse  El,  A  Mfg.  Co. 

Turbines,   Steam, 

AlUs-Chalmers  Co. 
General  Electric  Co. 
Westinghouse  El,  A  M  fg.  Co 

Turbine    Water  Wheels 

Leftel  AGO.,  Jas. 

Varnishes. 

Sterling  Varnish  Co. 
Vulcanised  Fibre. 

Vulcanized  Fibre  Co. 
Whistles,   electric. 

Electrical  Appliance  Co. 

Wires  A  Cables— Mag- 
net 'Wires. 

American  Electrical  Worki. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Grescentlns.Wire  ACble .  Co, 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins,  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co, 
Kellogg  Switch,  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co, 
National  India  Rubber  Co 
New  York  Insulated  Wire  Co. 
Northern  Wire  A  Gable  Co. 
Okonite  Co,,  The. 
Phillips,  Eugene  F. 
Phillip's  Insulated  Wire  Oo 
Roebllne's  Sons  Co.,  J,  A- 
Runzel-Lenz  Elec.  Mfg   Co. 
Safety  Ins.  Wire  A  Cable  Oo. 
Simplex  Electrical  Co. 
Standard  Underground  C,  Oo 
Wesco  Supply  Co. 
Western  Electric  Compftoy. 


(See    Pa^sce    3. 
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AB  ARC  LANPS 

FOR  ALL  CIRCUITS 


SPECIAL 

featur.es 

Accessibility  of  Mechanism, 

Ease  of  Removing  Inner 
and  Outer  Qlobe, 

Ease  of  Trimming, 

Weatherproof  Construction, 

Stamped  Copper  Cases  and 
Simplicity  of  Mechanism. 


AQBNCIES 

Doubleday-mil Electric  Co.,  Pittsburg,  Pa. 

Electric  Appliance  Co.,  Chicago,  III. 

The  Wesco  Supply  Co.,  St.  Louis,  Mo. 

H.  C.  Roberts  Electric  Supply  Co.,  Philadelphia,  Pa. 

Pettlngell-Aadrews  Co.,  Boston,  Mass. 

Cla.  Benbow-Duttoa,  S.  A.,  City  ot  Mexico,  Mex. 

Geo.  F.  Roba,  Milwaukee,  Wis. 


THERE    IS 

A  greater  number  of 
Adams-Bagnall  Constant 
Direct  Current  Series 
Enclosed  Arc  Lamps  used 
for  street  lighting  through- 
out the  United  States, 
Canada  and  Mexico  than  all 
other  makes  of  this  type  of 
lamp  combined. 

SEND  FOR  CATALOQUE 


AQBNCIBS 

B-R  Electric  Co.,  Kansas  City,  Mo. 
A.  J.  MIchell,  Atlanta,  Qa. 
Interstate  Electric  Co. ,  New  Orleans,  La. 
Post-aiover  Electric  Co.,  Cincinnati,  O. 
Mlller'Seldon  Electric  Co.,  Detroit,  Mich. 
W.  a.  Nagel Electric  Co.,  Toledo,  Ohio. 
R.  E.  T.  Priagle  Co.,  Ltd.,  Montreal  Que. 


THE   ADAMS  -  BAGNALL   ELECTRIC    CO. 


New  York  Office :  136  Liberty  St. 


CLEVELAND,  OHIO 


Chicago  Office:  303   Dearborn  St. 
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"Just  As  Good  As  Day  Light" 

No  Shadows,    No  Qlare,    No  Flicker. 

Cooper  Hewitt  Mercury  Vapor  Lamps 


TYPE  H-6  LAMP. 


diffuse  their  light  so  that  it  strikes  your 
work  from  all  sides.  There  is  iio  "stand- 
ing in  your  own  light."  There  is  no 
need  of  adjusting  brackets,  cords  or 
lamp  holder.  The  cost  is  but  35^  of 
otlier  Electric  Lighting.  There  is  no 
consumption  of  lioht-gi^'ingelementand 
no  need  of  trimming.  Have  twice  the 
efficiency  of  the  arc  lamp  and  from  7  to 
9  times  the  efficiency  of  the  incandes- 
cent. 

Especially  adapted  for  use  in  draft- 
ing rooms,  machine  shops,  press  rooms, 
factories  and  offices. 

Send  for  Booklet. 

For  Direct  Current  Systems  Only. 


We  wer«  aivarded  by  th*  LonUIana  Purchase  Exposition  a 
Gold  Medal  for  Tapor  Lamps  for  Photo-EDgraring  and  also  the 
Grand  Prize  for  Elvctrlc  Lighting  Woric  In  the  development  of 
the  Mercury  Tapor  Lamp. 

Cooper  Hewitt  Electric  Co. 


220  W.  29th  St. 


Philadelphia  Ofllce,  II2I  Walnut  Strut. 


New  York  City 


BENRY  NEWGARD  &  CO. 

ELEOTBIML  CONSTRUCTION 

Power  and  Light  Plants.   Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illinois. 


"NEW  STANDARD" 
DRY  BATTERIES 


Are  the  Standard  of 

OUR  NAYY  AND  THE 
WORLD. 

An  experience  of  many  years 
in  dry  battery  manufacture  lias 
given  this  battery  the  suprem- 
acy It  holds  over  all  others. 
It  Is  the  best  dry  cell  ever  made.' 
They  are    made   In    all  standard  and 
special  sizes. 

WM.ROCHE 


THE  "AUTOGAS"  DRY 


BATTERY 


For  Portable  Service  is  the 
Best  Made. 


RiV^TOCAS" 


DRY  BATTERY 


For  Automobiles.  Launches,  ani)  all  Ignlllon 
work  where  compactness  Is  a  requisite. 

INVENTOR  AND  SOLE  MANUFAC1URER, 
,   52-54  PARK  PLACE,  NEW  YORK 


NOW  READY! 

WESTERN    ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 

FOR   1905. 
TEI^  CENTS  A.  C^PY. 

Electrician  Publishing  Co., 

SIC  MARQUETTE  BUILDING, 

CHICAGO. 
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SWITCHBOARDS 


Piices  on  the  spot  land  orders 
— with  good  goods. 

Engineers  and  contractors 
will  find  our  Hand  Book,  117 
W,  a  great  convenience. 

The  F.  Bissell  Compact 

BUILDCRS  OF    SWITCHBOARDS 

Toledo,  0. 


Perfect  Control  —  Indefinite  Regulation 

No  Flashing— No  Repairs 

Burnouts  Impossible — Last  Forever 

ALLEN-BRADLEY 

BBEOSTiTS 

For  All  Purposes  of  Electric  Current  Control 

Prices  Reasonable— Satisfaction  Guaranteed 

SEND    IN    A    TRIAL    ORDER 
Ask  your  Engineer  or  Electrician  about  it. 

AMERICAN  ELECTRIC  FUSE  CO. 

48-50  West  Jackson  Boul. 
CHICAGO,  ILL. 


WocrrerY 


Alternator 


^^=yfc.xi»M 


OVER  600 

WARREN 
CENTRAL 

STATIONS 

RUNNING  TO-DAY  IN   THE 

UNITEO  STATES 


Sa^nduaky.  O. 


THREE=PHASE    TRANSFORMERS 

ARE 

CHEAPER,  LIGHTER,  MORE  COMPACT 
AND  MORE  READILY  INSTALLED 

than    an    equal    capacity    of    Single-Phase   Transformers 


50  Kw.  AO  Kw.  30  Kw.         20  Kw.  IS  Kw.        10  Kw.     7.5  Kw.    5  Kw. 

Principal  Offices,  Schenectady,  N.  Y. 

Chicago  Office,  Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 


WESTERN    ELECTRICIAN 


December  lo.   iy04 


€€ 


BUCKEYE" 

THE  LAMP  OF 

QUALITY 

Uniform   Selection. 

Longest   Maintenance  of  Life. 

Uniform   Distribution  of  Light. 


Ltcensed 
to  Mantifac-tti 
Incandescent 
Lamps 


yjnder 

Patent  537693,  April  16, '95 
Patent  726293,  April  28,  03 
Patent  444530,  Jan.  13, '91 
Patent  532760,  Jan..22,  '95 


Tffi|pp^Aiiw 


"RtlcK^y €   Qtiality  is   produced   by    using    the    very 
best    materials,    methods    and    skilled  labor    and    proved    by 

31  RIGID  INSPECTIONS. 

Buckeye  Electric  Co., 

Ma-in  Sa-les  Office  SLfid  Works 

CLEVELAND.  OHIO. 

CHICAGO.  PITTSBURG. 

1537  Mon&dnock  Bldg.  1102  Empire  Bldg. 


TraffiStii^yQ^im 


JteTTO^^nagYE- 
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It  Will  Interest  You 
to    Know   What   the 


Mestern    Blectric  CompaniP  h 


ave    to   Say    Regarding 


HIGHEST  GRADE  NUERNBERG 

CARBONS 


•TRADE    MARK* 


in  their  circular  letter  dated  October  7,  1904,  which  in  part  reads  as  follows: 

"It  seems  almost  an  unnecessary  proceeding  to  write  a  letter  advertising  the  'ELECTRA'  Carbon,  or  to  dwell  upon  its  merits,  to 
any  great  extent,  inasmuch  as  the  'ELECTRA'  Carbon  is  the  STANDARD  OF  PERFECTION,  to  which  all  other  manufacturers  of 
carbons  endeavor  to  reach.     We  think  this  is  a  sufficient  recommendation  in  itself. 

If  you  have  not  been  using  these  carbons  in  your  arc  lamps,  it  would  certainly  pay  you  to  give  them  a  trial.      You   will    find   that 
the  expenses  of  trimming  are  reduced  from  15  to  20  per  cent." 


HUGO  REISINGER,  Sole  Importer, 


11   Broadway,  NEW  YORK  CITY 


Platinum 


In  Sheet  or  Wire  for  all  Purposes. 

SCRAP  PURCHASED. 

AMERICAN    PLATINUM    WORKS 

CHAS.  ENGELHARD,  Gen.  Mgr. 
251  lo  255  New  Jem;  R.  R.  Ave.,  Newark,  N.  J. 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

14  Years' Use  on  Street  By,,  light  and  Power  Conimulatois 

Has  Proven  its  Worth.    WE  GUARANTEE  RESULTS. 

Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES. 

JAS.  Mclaughlin  &  go.,  ii>iVuiki's' 

586  Fuitoii  Street,  -  -  Chicago,  111. 


PROMETHEUS 

Electric  Heating  and 

Cooking  Apparatus. 

Most  Modern  and  Efficient  System. 

Send  for  WustrMted  CataIo£ue, 

THE 

Prometheus  Electric  Co . 

NEW  YQRK. 


39  CORTLANDT  STREET. 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Mailiattaii  Electrical  SnDBly  Co. 


NEW  YORK: 
32  Cortlandt  SU 


CHICAGO: 
188  Fifth  Ave. 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

■ AKD • 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping.  Keaming,  Emery  Grinding,  etc. 
"Write  for  Catalogue  iind  Prices. 

STOW  MFG.  CO.,  Binghamton,  H.  Y. 

Gen'l  European  Agents.  Selig,  Sonnenthal  &  Co., 
85  Queen  Victoria  Street,  London,  England 


Flat  Bed  and  Small  Rotary 
Press  Controllers 


One  of  tbe  six  "Carpenter"  types. 

The  "Carpenter"  system  gives  such  a  wide  range  of  speed  and 
such  perfect  control  that  a  press  can  be  moved  an  eighth  of  an 
inch  at  a  time,  and  from  that  to  top  speed,  with  every  desirable 
intermediate  speed. 

Six  types,  alike  in  principle,  different  in  detail.  Bulletins  8i 
to  86  explain.  We'll  send  them  if  you  let  us  know  that  you  want 
them. 

The  Cutler-Hammer  Mfg.  Co., 

Electric  Contfoller   Manufacturers 
and  Electrical  Engineers. 

MILWAUKEE,  WIS. 


New  York, 


Boston, 


CUcago, 


Pittsburg. 


m^^      ""^c^H^^'^''      ^^^ 

Lundell 

"Universal" 

Apparatus 

Represents   finality  of  design.     Constant 
and    Variable    Speeds.      Ratio  :    3    to    i. 

Direct  and  Alternating 
Current 

Generators 

Built     in    all    capacities     for     Lighting, 
Power  and  Railway  Service. 

TRADE  MARK 

^ational  FJectric  Company 

General  Sales  Office  and  Works 

MILWAUKEE 

New  York       Philadelphia      Charleston,  W.  Va.       Pittsburg      Chicago       Seattle       San  Francisco 
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FLEXDC 


Lorr  p^  %l,t<nKAi.  r 


■■'■'.' 


Aonrncia  CircuUr    Loinn    ComniDv.    Oicliu         x\  .-\- 

M*ifc. -Oteilir  Loom.- ie»  tTPB,  \    ^^ 

Oibuni  Fleubic  Condwi  Co,  Hutskcn.  N.  J, 


^f^" 


'••^ 


HAIR  SPRINGS 


Vy.  E.  MOTOR 

Operating  Triplex  Pump 


WESTERN    ELECTRIC 
COMPANY 


CHICAGO 


NEW  YORK 


OTHER  LARGE  CITIES 

BULLETINS  ON  ^REQUEST 


I 


ARE  YOU  LOOKING  FOR  TROUBLE? 

IP  so,  GET  A  COPY  OF 

TELEPHONETROUBLES 

AND  HOW  TO  FIND  THEM 

— IN— 

BOTH    MAGNETO  AND  COMMON  BATTERY 

SYSTEMS. 

9th  Edition  Just  Out.      Price,  25c. 

Electrician  Publishing  Co., 

SIO  Mergnette  Bnlldlac, 
CHICACiO, 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
"Webb.    I61110.  150  pp.    Price  $1.00. 

This  handbook  is  a  reliable  treatise  on  telephony,  and 
a  practical  book  on  telephone  working  and  management, 
basted  entirely  on  standard  American  practice.  It  is  ex- 
treiuely  useful  to  telephone  inspectors  and   operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kerapster 
B.  Miller,  M.  E.    510  pp.    3S0  illustratloDs.    Price  $3.00. 

This  is  the  first  complete  treatise  on  telephony  in  the 
English  langaage.  The  text  is  profusely  illustrated  by 
ruts  of  commercial  apparatus  and  carefully  prepared 
diagrams  of  circuits.  No  diagram  is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  and  of  the  va- 
"'^us  independent  companies  are  fully  described.  The 
apparaiQa  ssd  methods  used  In  making  all  of  the  tests 
required  In  commercial  telephone  work  are  fully  treated. 

THE    IN.SPECTOR    AND    TROUBLE    MAN.    Bv    A.    E. 

Dobbs.    106  pp.     Price  Jl.OO. 

A  practical  book,  written  In  plain  language.  Full  of 
Information  and  diagrams  for  tho  operator,  exchange 
manager.  Inspector,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  how  to  find  .-JUd  remedv 
their  troubles,  together  with  working  plans  for  exchange 
const  ruction,  complete  with  diagrams  of  all  «p-tr»-dat(' 
telephones  and  switchboards. 


A,  E,  C,  OF  THE  TELEPHONE.  Bv  J.  E.  Homans, 
A.  M.    352  pp.    269  illustrations.    Price  $1.00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  V>  make  this 
the  most  complete  elementary  book  on  t*_/,j  subject  for 
the  practical  electrician,  wij-cmau,  lii/Jcnan  and  en- 
gineer, and  it  is  writteu  in  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360   pp.    2SS    illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  rc- 
cjuirements  of  telephone  employes  have  been  kept  co?i- 
stantly  in  view  it  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATURES  OF  TELEPHONE  WORK. 
By  A.   E.   bobbs.    134  pp.    Price  75  cents. 

A  simple.  plaln-speakiDg  handbook  for  the  practical 
telephone  man. 


TELEPHONE  TROUBLES  AND  HOW  TO  FINl. 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Uvde  and  J.  H.  McManman,  edited  l>y  Prof.  C.  H. 
Haskins.    Eighth    edition.    16mo.    48    pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of   technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Sixth  edition.  273  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece.  F.  R.  S..  and  A.  J.  Stubbs.  508 
pp.    333  illustrations.    Price  $4.50. 

TELEPHONES.  THEIR  CONSTRUCTION  AND  FIT- 
TING. A  Practical  Mamial  on  the  Fitting  Up  and  Main- 
tenancc'of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.    16S  illustrations.    Price  $1.25. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents  Per- 
taining to  Telephones  and  Telephonic  Apparatus.  Published 
by  the  .\merican  Electrical  Engineering  Association  Cloth 
bound;  fully  illustrated.     Price,  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston.  Ph.  D., 
and  A.  E.  Kennelly,  So.  D.;  12mo.  cloth.  422  pp.,  142  illustra- 
tions.   Price  Sl-00. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Geo.  H. 
Cary.    136  pp.;  Illustrated.    Price  Jl.OO. 

on  ReceiDt  of  Price. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent 

ELECTRICIAN    PUBLISHING    CO..  510    MARQUETTE    BLDC  CHICAGO. 


c"r'a'^."e  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    ■    St.  Marys,  Pa. 


UNEQUALED  IN  QUALITY 

If  your  customers  are  complaining  about  their  lamps,  and  you  find  your  coal  bills 
are  running  high,  it  is  certain  you  are  not  using  Columbia  lamps. 

Remember,  we  sell  our  lamps  under  a  positive  guarantee  that  they  will  be  found 
exactly  as  represented.  Absolutely  uniform  in  initial  readings  for  candle= 
power,  voltage  and  efficiency,  and  higtiestin  maintenance  of  candle=power. 

Place  a  trial  order  for  present  or  future  shipment,  and  satisfy  yourself  as  to  the 
truth  of  our  claims. 

LAMPS  IN  STOCK  AT  BRANCH  OFFICES.  SEND  FOR  REDUCED  PRICE  LIST. 

Columbia  Lamps  are   manufactured  under  a.  License  to  use  the  Chemical  Exhaust  Process  of  exhausting  lamps. 
This  process  is  vitally  necessary  in  the  production  of  the  highest  quality 
of  lamp.       Every  package  of  Columbia  Lamps  carries  a  label  reading 


(  Patent  No.  537,693,  April  16.  '95. 
I  Icenoed  Under  '  Patent  No.  444,530,  Jan.  13.  '91. 
Licensed  vaaer-.  p^^^^^  ,,„  726,293,  April  2S,  '03. 

(  Patent  No    532,760.  Jan.  22,  '95. 


Send  for  our  catalogue  of  Crystal  Lamps  (Meridian  type).     We  are  prepared  to  furnish  a  complete  line  of  Pagoda 
Reflectors  and  Holophane  Globes.      Write  for  prices.      Copy  of  our  "Wallet  Full  of  Wisdom"  mailed  on  request. 


New  York  Office,  I3II  HaTemeyer  Bide. 
Philadelphia,  1227  Real  Estate  Trust  BIdg. 
Chicago, Central  Electric  Co. 
Minneapolis,  638  Boston  Block. 
.Memphis,  Tenn..  302  Selmitar  Eldg. 
San  Francisco,  Paal  Seller  Electric  Works. 
Mexico,  Monterey,  Van  Voorhis,  Hnos. 


The  Columbia  Incandescent  Lamp  Co. 


ST.  LOUIS,  MO.,  U.  S.  A. 
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SATISFIED  CUSTOMERS 

Are  those  who  are  buying  such  specialties  from  us  as 

Packard  Lamps  and  Transformers, 

Adams-Bagnall  Arc  Lamps, 

"0.  K."  Weatherproof  Wire, 

Peerless  and  Paranite  Rubber  Covered  Wire, 

Brunt  Porcelain, 

Ansonia  Magnet  Wire, 

Circular  Loom,  Etc.,  Etc. 

ELECTRIC  APPLIANCE  COMPANY, 

CHICAGO    AND    SAN  FRANCISCO. 


MICA 


Of  all  Qualities,  In  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NSW  YORK  and  CHICAQO 


INSULATION  Thafs 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


MICA 
BOND 


CHICAGO  MICA   CO 

"PERFECTORS"  VALPARAISO,  IND. 


^ GIVES  BEST  RESUL TS I 


I 


Northwestern  v 
Storage  ^ 
Battery 


Cannot  be  equaled  for  1* 

Great  Capacity,       ^ 
LlgMneam  and 
Efficiency 

LOWTEM8IOM  WORK 

Write  for 
Catalogue. 

Norfhweslern  Storage  Battery  Co.,       ^ 

\  285  Madison  Street,        .        .        .         .         Chicago,  lit,  t 


Electric  Lighting  Ontfits 

READY  FOR  USE 

Very  popular  for  electric  light- 
ing decorations  and  especial- 
ly adapted  to  the  lighting  of 
Christmas  trees. 


Sate,  Simple  and  Convenient 


I     SUgbti 
Made  In  four  !   16 

sizes  1   24      ■■ 

I  32      " 


So. 00  and 
upwards 


EDISON  DECORATIVE  &  MINIATURE 
LAMP  DEPARTMENT 

GENERAL  ELECTRIC  COMPANY, 

Harrlsoa,N.  J. 


SPARKING 


Reducea  the  working   caoactty   of    a 
motor  or  dynamo,  weara  out  the  com- 
mutator,  waaiea  ttower  and  may  oauae 
afire.   Ml  Ihlm  ntay  be  avoided  If  you  uao       ....... 

The  only  article  that  will  PREVENT 
SPAEKING.  Win  keep  the  Commu- 
tator  In  eood  condition  and  PRE- 
VENT CUTTING. 

Absdutely  Will  Not  Qnm   The   Brushes. 

It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
■Iter. 


!i!ir'(iiy.^ii^llLi*'!'i11*fili 


60  Cents  per  Stick.  15.00  per  Dozen. 

SEND  FOR  FREE  SAMPLE  STICK. 

For  sale  by  aU  supply  houses,  or 

K.  McLENNA^   &  CO.    Sole  Mfrs..  l»oom  411  Inter  Ocean  PIdg.,  130  Deirborn  St.,  CHICAGO 


BEARD5LEE  CHANDELIER  MFC  O.^^'^^^Z^'^' 

GAS  &  ELECTRIC   FIXTURES  ro«TH.  TRADE. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET.  CHICAGO. 


VOLT -AMMETERS, 

POCKET  SIZE. 

for  Testing  Batteries  and  Batter; 
Circuits,  Locating  Faults, 
Grounds,  etc 

BELIABLE.       ACCTBATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

/8-80  Cortlandt  St.  NEW  VORK.  N.  Y. 


"  SAFETY  "  RUBBER  COVERED 

WIRE    AIMD   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      B.     AUSTIIM     &    CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  HTSULATED  WIRE  &  CABLE  CO., 


WORKI:  layanne,  N.J. 


114-116  LIBEBTT  STREET,  H.  X. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

GENL.OFFICES:  CENTURY  BLDG.,  NEWARK,  N.I. 

OVER  20,000 
MILES  IN  USE 

See  our  exhibit,  World's  Fair,  St.  Louis, 
Mo..  Transportation  Bldg.,  Aisle  "C," 
Posts  7  and  8. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  th* 
AT-TIX      F-L.EXIBL.E    TCIBI 


^A/li 


;  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  \\ 


Salea  OfTlea, 
#       15  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


!t«H»»;»»;»:::»K» 


>■■■■■■■>■■ 


,    IM.  V. 

(10921) 
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PRANK  N.  PHILLIPS.  PMEaiDCNT. 
O.  H.  WAOENSeil.,  TRCAsuRcn. 


EUQENC  r.  PHILLIPS, 

Gcnehal  Manaocr. 


K.  ROWLAND  PHILLIPS.  VioC-PRia. 
O.  R.  RCmNGTON,  Jr.,  Sko. 


AMERICAN  ELECTRICAL  WORKS, 

•  •      ■     ■  PBOTISENCE.  R.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i^oKK  Store,  W.  J.  Watson.  26  Conlandt  St. 
CmcAQO  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


STCRLINQ    SPCClAt. 


DO  YOU? 


BUY      LAMPS-OR 


16 


BUY      CANI>LC      POWER 

F"  12 


(THIS  LAMP) 
(AVERAGES) 


THE  STEHUNS  CLCCTFIICAL  MANUFACTURING  CO. 

NEW  TORK.   N.  T.  WARRIN.  O.  CHICAOO.   ILb. 


mOULAn      TVPB 


THE  UNITED  STATES  GOVERNMENT 


■USED- 


The 


Stombaugh  Guy  Anchor 


EXCLUSIVELY  FOR 


Anchoring  Electric  Light  and  Telephone  Poles  at  Our 
Largest  IVIilitary  Post,  Fort  Riley,  Kan. 

5,  6  and  8  Inch  were  used. 


5  and  6  Inch  style. 

W.  N.  MATTHEWS  &  BRO.,  Manufacturers 

603  Carleton  Building,  St.  Louis 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCIilTQ 

U.  S.  &  FOREIGN  iH  I  Dll  I  0 

FOREE  BAIN,  1G52-3  Monadnock  Elk.,  CHICAGO 


KE8TER 

SELF  FLUXINQ  SOLDEB 

A  Tulie  of  Solder  Filled  wltli  Flux. 
Requires  no  Acid. 

SiVES-liBOB-TIHE— HONEY. 

FLUX- 


Send  for  Free  Samples. 

L.  F.  Mahler  Co,,  R.  1008  Chemical  Bld^., 

St.  Louis,  Mo.,  Ota.  Western  Agent. 

KESTER   ELECTRIC    M'F'G    CO., 

46  N.  UNION   STREET,        CHlCAr.O,   ILL 


DIRECT    CURRENT 


GENERATORS 


FOR    LIQHT    AND    POWER 

Our  generators  have  a  high 
efficiency  and  great  endurance 
under  tlie  most  exacting  con- 
ditions of  service.  Sizes  up 
to  i.ooo  K.  W. 
Write  for  builletin  No.  105 14. 

SPRAQUE 

ELECTRIC      COnPANY 

General  Offices : 
527  West  3«h  Street,  New  York 
Chicago  Office:    Fisher  Building 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


Controlling 
Devices 

OF  ALL  KINDS 
MOTOR  STARTERS 

SPEED  REGULATORS 

FIELD  REQVLATORS 


Motor  Starter  with  Automatic  Release. 

Manufactured  under  our  own  patents. 

SEND  FOR  CATALOG 

Union  Electric  Mfg.  Co. 

Milwaukee,  Wis. 


Grimshaw 


Raven  White  Core 


Raven  Black  Core 


ALL  OUR  WIRES  pass  inspectionand  carry  the  above  TRADE-MARKS  on  our  lags.     We  also  manufacture  Crlmshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


riAIN  OFFICE : 
114,  116  &  118  Liberty  St.,  New  York. 


BRANCHBS:]  „2%"espWn«it. 


BOSTON: 
''  Otla  St. 


SAN  PRANCI5C0: 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K,"  Weatherprool  lire. 

Slow  -  Biffning  Weatterprool 

and  Ideal  Wire, 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  L 


INCREASE  YOUR  CURRENT  CONSUMPTION. 

Assist  us  to  well  ELECTRIC  SIGNS 
to  the  best  merchants  la  your  city. 

No  repair  bills  with  our  signs  we  furnish  the  best— all 
metal  raised  letters  equipped  with  removable  copper  shell 
sockets.  WRITE  US,  we  will  conscientiously  study  your 
sign  wants  and  gladly  submit  drawings  with  very  low  quo- 
tations for  the  best  work. 

Zero  MARX  Sign  Works 

CHICAGO,  ILL. 


i6 


WESTERN    ELECTRICIAN 


December  lo,   1904 


'WANTED,  FOB  SALE    and 

similar  WAKT  COIiCIIN  advertise- 
ments (jo  zuords  or  /ess),  ^/.jo  an 
insertion;  additional  zuords  jc  each, 
POSITION  WANTED  advertise- 
ments  (jo  zuords  or  less),  -$1.00  an  in- 
seriion/  additional  zuords  2c  each. 


WANTED. 

A  man  familiar  with  pole-line  construction, 
interior  wiring,  general  work  around  a  central 
station  and  can  handle  mi-n  to  an  advantage. 
Re'erences  required.  Apply  by  letter  to  Supt. 
ELECTBIC  LIGHT  PLA>T.  Highland  Park,  111. 


FOR  SALE. 


Klectrlc-Ught  plant  In  Central  Oh'o.  Popula- 
tion 4.600.  Tbe  greatest  bargain  ever  offered 
for  cash.  Address.  UOX  423,  care  Western 
Electrician.  5Ui  Marquette  lUdL-..  Chicago.  III. 


FOR  SALE 

1  Stanley  generator,  two-phase.  16.00it  alter- 
nations l.noo- 2,000  volts,  40  K.  W..  1333 
R.  P.  M.  and  exciter. 

1  Stanley  generator,  t  wo  phase.  16.000  alterna- 
llo-  s,  l.OOU-2.000  volts,  60  K.  W.,  1.000 
R.  P.  M.  with  exciter. 

Comple;e  toarble  switchboard  with  new  In- 
struments torabove. 

1  Westlnghouse  generator,  75  K.  W.,  slngle- 
pha^e.  1.100  volts.  7.200  alternations,  ex- 
citer, switchboard,  new  Instruments  com- 
plete, 750  R.  P.  M. 

2 New  belts. 

1  Russell  13x20  4-^alve  engine,  200  R.  P.  M. 

1  ball  9HxlO  engine,  350  R.  P.  M. 

2  Boilers.  16x54  Inch,  42  4-inch  tubes,  allowed 

110   lbs.    pressure,  complete  with  50-foot 
stack. 
1  Hoppes  heater.    All  steam  pipe,  valves,  etc. 

All  In  good  condition.  Can  be  seen  running 
until  December  15ih.  We  are  abandoning  this 
plant  on  account  of  removal,  and  will  sell  all  or 
In  part.    For  further  information,  address 

TIBBE  ELECTRIC  CO.,    Washington,  Mo.,  or 

RUEBEL-SCHWEDTMANN  -WELLS,  St.Louls. 


One42-ln.  x  15  ft.  9-in.,  250  H.  P.  Worthlngton  Water  Tube. 
One  60-in.  x  16  ft.,  John  Mobr  Return  Tubular  Holler. 
One  64-ln.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-ln.  x  16  ft.,  Devlne  Tubular  Boiler. 

EIMOIIMES. 

One  600  H.  P.,  21  x  36  x  30.  "\\'illlams  Tandem  Horizontal  Compound,  140  E.  P.  M. 
Two  600  H.  P.,20x30x  24.  Poner-Allen  Taudem  Conround.  200  K  P.M. 
One  250  H.  P.,  12  X  24x  18  \:ill'an]S  Tandem  Comround.  250  K.  P.  M. 
Two  100  H.  P.,  13  X  12.  Dick  cV:  Church.  High  Speed  Aulomalic. 
PARTIAL    LIST   ONLY. 
Send  for  latest  Catalogue  lor  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


WHAT  DID 


J.J.£CAN'3       WKr\ 
"ACME. '  COMMTA  TOR  ^H 
COMPOUND.  ^H    / 


THE  WOGGLE 

YOU  CAN'T 


BUG 

DO  LESS 


SAY? 


A«eDtT 
SO  CENTS  PER  STICK 


than  give  a  good 
thing  a  trial.  FREE 
SaMPLK  J.  .1.  E'.,^an's  Acme  Commulator  Com- 
pound, the  only  article  that  will  absolutely  prevent 
Bparkine,  cutting  or  unnecessary  wear  of  the  com- 
mutator. Commutator  always  bright. 
ALL  SUPPLY  HOUSES  OR  $5.00  PER  DOZEN 


J     J.   ECAN,   317   Austin    Ave.,   CHICAGO 


DETERIORflTC.     LSTABLISMED    IB   rEfiRS.  SOLO    BY  AGENTS    ANO    OE 

U.S. METAL   POLISH 


PQLrSMES  ALL  METALS.   B--inc-.c'    Hr«Yc«- 


nSOLJNcc   ao«    10  cCNTS 
Samples    gcht    fr 
Geo.W.  Hof  FMAN 

295-  E,W/lsmihgtonSt,  iHOIflHflFnLIS.  I 


Some  More  Light  on  our 
Drawn  Steel  Junction  Boxes 

Take  time  to  figure  out  the  cost  of  cast-iron 
boxes  plus  the  loss  from  breakage  and  time 
used  in  producing  a  round  bole.  Compare  with 
this  the  cost  of  drawn  steel  boxes. 


Clean  round  hole  produced  with  one  blow  of  a  hammer, 
what  you  can  save. 

BOSSERT  ELECTRIC  CONSTRUCTION  CO. 


NO  Breakage, 

^V^lle  for  catalog  and  see 


UTIGA,  N.  Y. 


A  LIBRARY  OF  WELL  SELECTED  ELECTRICAL  BOOKS 

is  of  inestimable  value  to  electricians.     Such  a  library  is  best  formed  by  occasional  and 
carefiiliv  xhncnn  nurchxses.       ELECTRICIAN  PUB   CO.,  510  Marquette  Building.  Chicago. 


For  Sale! 

Combined  Electric  Light 
and   Water  Worlds  Plant 

in  a  live,  growing  town  of  about  2,500  pop- 
ulation, within  a  radius  of  300  miles  of 
Chicago.  Excellent  opportunity  for  right 
man.  Only  small  amount  of  capital  re- 
quired. Further  particulars  cheerfully 
given.  Address  BOX  425,  care  Western 
Electrician,  510  Marquette  Building,  Chi- 
cago. 


FOR  SALE 

[-360  K.  W.  General  Electric  Alternator,  Three  Phase 


;-240 

-150 
-150 
-150 
-120 


■  90 

■  75 


Westinghouse 

Warren 

Westinghouse 

Wood 

Stanley 

General  Electric 

General  Electric 

Westinghouse 

General  Electric 

Westinghouse 

Westinghouse 

Westinghouse 


Single 


Three 
Single 


Two 

Single 

Two 


Direct  connected  to  Gales'  Engine. 

Send  for  our  Monthly  Bargain  Sheet  with  com- 
plete list  and  net  prices. 

GREGORY  ELECTRIC  CO. 

54-62  d.  Clinton  St.,  Chicasro,  III. 


ELECTRICAL    BOOKS 

4KII     Kinds 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  aiaranette,  CHICA60. 


FOR  SALE. 

Central  Station  Equipments 

One  Plant  Complete  Consisting  of  the  Following  Principal  Items  : 


BOILERS. 

Six  lM)0-h.  p.  Stirling  water-tube  boilers, 
equipped  for  Hawley  down-draft  fumaoes. 

Two  150-h.  p.  Stirling  boilers,  with  plain 
grates. 

HEATERS. 

Two  liuO-b.  p.  Hoppes  open  heaters. 

Two  40O-I1.  p.  Excelsior  heaters. 

PUMPS. 
Two  7x4^x10  Laidlaw  Dunn  boiler  feeders 
for  ^.^0  pounds'  pressure. 

ENGINES. 

Three  JoO-h.  p.  Ball  tandem  compound  en- 
gines, 15x25x16  inches,  200  revolutions. 

Two  150-h.  p.  Porter-Allen  engines,  14x20 
Inches.    230    revolutions. 

One  150-h.  p.  Russell  engine,  15s20  inches, 
230  revolutions. 

One  125-h.  p.  Hamilton  Corliss,  16x30 
inches,  90  revolutions. 

GENERATORS. 

Three  150-k.  w.  250-voIt  Westinghouse  gen- 
erators. These  generators  directly  con- 
nected   to   three   250-h.  p.    Ball    engines. 

Kour  42.5-k.  w.  125-volt  Mather  generators. 

Four  37>^-k.  w.  2o0-volt  Mather  generators. 

Kour  37=t^-k.  w.  125-Tolt  Mather  generators. 

SWITCHBOARDS. 

Two   switchboards,  with  switches,   measur- 
ing  Instruments,    rheostats,   etc.,   for   con- 
trol of  above  generators. 
Another    plant    complete     except     boilers. 

consisting  of  the  following  principal  Items  : 


ENGINES. 

Two  Lane  &  Bodley  Corliss  engines,  24-inch 
diameter  cylinders,  48-Inch  stroke,  70 
revolutions. 

Two  Lane  &  Bodley  Corliss  engines,  30-inch 
diameter  cylinders,  48-inch  stroke,  70 
revolutions. 

Two  Ball  engines,  cylinders  20-inch  diam- 
eter,  IS-inch  stroke,   150  revolutions. 

One  Westinghouse  vertical  compound  en- 
gine, with  cylinders  \G  inches  and  26 
inches  s  IS-inch  stroke. 

One    Westinghouse    vertical    compound    en 


gine,    with    cylinders    18    inches    and 
inches  diameter  x  18-Inch  stroke. 

GENERATORS. 
Two   Edison   bipolar   generators,   150   k. 
500   volts. 

bipolar  generators,  100  k. 


30 


bipolar  generator,    30   k.    w.. 
current,   133  cycles, 
133 


Two  C.   &  C, 
500   volts. 

One    C.    &   C, 
500   volts. 

Two  T.-H.,   alternatin 
1,100  volts.  150  k.  \ 

Two  Fort   Wayne,   alternating   current, 
cycles,   1,100  volts,  150  k.  w. 

Two  Fort  Wavne,  alternating  current,  133 
cycles,  1,100  volts,  100  k.  w. 

Ten  100-light  0.6-arapere  multiple  circuit 
Brush  arc  machines. 

One   60-Ilght  O.G-ampere  wood  arc  machine. 
SWITCHBOARD. 

Switchboard,    with    all   switches,   transform- 
ers,  measuring  Instruments,  etc.,  for  con- 
trol  of  above  generators. 
SHAFTING. 

Two  lines  shafting,  together  with  pedestal, 
bearings,  clutches,  pulleys,  etc..  used  in 
connection  with  the  large  Corliss  engines. 


Both  plants  located  in  Cincinnati. 

We  will  consider  bids  for  all  or  any  part  of  the  above. 

Bids  must  be  made  f.  o.  b.  Cincinnati. 

The  Cincinnati  Gas  &  Electric  Go. 


O  R.  A.N  O 


Ave. 


PLANT  OF  THE  UNITED  STATES  CARBON  COMPANY  including  land, 
buildings,  machinery,  etc.,  situated  on  the  Pennsylvania  Railroad 
within  the  city  limits  of  Cleveland,  Ohio. 

LAND — Vacant  and  covered  by  buildings  about  24  acres,  bounded  on  two  sides 
by  streets  and  having  a  frontage  of  348  ft.  4  in.  on  the  Penns.vlvania 
Railroad. 

BUILDINGS — Main  building  is  a  two  and  one  story  brick  building  with 
gravel  roof,  the  two-story  part  having  a  frontage  of  101  ft.  on  Grand 
Ave.,  by  about  50  ft.  The  one-story  part  having  a  frontage  of  211  ft. 
on  the  switch  from  the  Pennsylvania  Railroad  by  about  55  ft.  The 
shipping  room  is  40  ft.  front  on  Grand  Ave.,  by  110  ft.  deep  to  a  switch 
from  the  Pennsylvania  Railroad  and  is  a  two  story  brick  building,  with 
gravel  roof;  the  second  floor,  however,  only  covers  a  space  of  14  by  40 
ft.  in  the  front  part  of  the  building.  See  diagram  of  land  and  build- 
ings above. 

MACHINERY — Pulleys,  shafting,  belting  and  complete  machinery  for  the 
manufacture  of  eleotric-light  carbons  and  for  furnishing  power,  heat 
and  light  for  the  plant.   Capacity  of  plant  about  50,000  carbons  per  day. 

For  information  address, 

THE  GUARDIAN  SAVINGS  &  TRUST  COMPANY, 

CLEVELAND,  OHIO. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 
_,Work  of  AltKinas 
Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  »rc  Lamps, 
Fans,  Instruments, 
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BARGAINS  IN  SHELF=WORN  BOOKS 

You  may  have  been  looking  for  some  of  these  volumes  for  years.      Now  you  can  get  them  and  get  them  at  a  bargain,  too. 

We  have  only  one  or  two  copies  of  each  of  the  following  : 


List  I'rlfe 

Electricity  as  a  Motive  Power,  by 
Count  Th.  du  Moncel,  London,  1S83. .   $3.00 

Decorative  Electricity,  by  Mrs.  J.  E. 

H.  Gordon,  London,  1S91 2.50 

Electrical  Appliances  of  the  Pres- 
ent Day.  by  Major  D.  P.  Heap.  U. 
S.  A.,  being  a  report  of  the  Paris  Elec- 
trical  Exhibition   of  ISSl 2.00 

Tables  and  Memoranda  for  Electrical 

Engineers,  by  Frederick  Walljer,  C.B.       .80 

Magnetism  and  Electricity,  by  R. 
Wonneli 1.25 

Steam  Heating  Data,  by  Wm.  J.  Bald- 
win,  N.    T.,    1S97 50 

The  Telegraphist's  Gdidb  :  The  New 
Examinations  of  Technical  Tele- 
graphy, by  Jas.  Beil,  A.  I.  E.  E.,  Lon- 
don. 1895 50 

The  Mechanical  Arts  Simplified,  bv 

D.   B.  Dixon.  Chicago,  1897 2.50 

Electric  Lighting,  translated  from  the 
French  of  Count  du  Moncel.  by  Robt. 
Routledge,  B.  S.  C,  London.  18S3...     1.25 

The  Arithmetic  of  the  Steam  En- 
gine, by  E.  Sherman  Gould,  N.  Y.. 
1897    1.00 

Tips  to  Inventors,  by  Robt.  Grimshaw, 

Ph.  D.,  N.   T.,  1893 1.00 

Mechanical  Graphics,  bv   Geo.   Haili- 

day,   London,    1889    2.00 

Physical   Units,  by   Magnus  Maclean. 

D.   Sc 1.00 

The  Indicator  and  Dynamometer,  by 
Thos.  J.  Main,  M.  A.,  Philadelphia, 
1883    1.50 

How  TO  Work  and  Fix  a  Dynamo-Elec- 
tric Machine,  by  W.  C.  Mountain.  .       .35 

THE  Indicator  Handbook,  by  Chas.  N. 

Pickworth 75 

The  History  and  Progress  of  the 
Electric  Telegraph,  bv  Roht.  Sa- 
bhie,  C.  E.,  London,  1869.  CToth.  . . 
Paper   

Local      Distribution      op      Electric 

Power  in  Workshops,  by  Ernest  Kil- 

-bum  Scott.  A.  I.  B.  E 

Be-arings  and  Lubrication,  by  A.  J. 
Walli.?- Taylor,  C,   B 

First  Principles  of  Mechanical  En- 
gineering, by  Imray  &  Biggs.  Lon- 
don     

Electricity  in  our  Homes  and  Work- 
shops, by  Sidney  F.  Walker,  London, 
1S89    


1.25 
.75 


.50 
1.50 

1.00 

1.50 


Sale  Price 

$1.80 

1.50 

1.20 
.45 
.76 
.30 

.30 
1.60 

.75 

.60 

.60 

1.20 

.60 

.90 
.20 
.45 


.30 
.90 

.60 

.90 


List  Price 

Electricity  in  the  Service  of  Man, 
by  R,  Wormell,  D.  Sc,  M.  A.,  New 
York,    1886    $3.00 

The  MATHE.MATICAL  THEORY  OF  ELEC- 
TRICITY AND  MAGNETISM,  by  Watson 
&    Burbury,    London,    1885.      Vol    I, 

Electrostatics    2.75 

Vol.   II,    Magnetism    and    Electrody- 
namics         2.60 

Chapters   on   Electricity,  by   Samuel 

Sheldon,  Ph.  D 1.10 

Electricity,  Its  Theory,  Sources  and 
Application,  by  John  T.  Sprague, 
London,  1892    6.00 

Magnetism  and  Electricity,  by  H.  C. 

Tarn,  M.  C.  P.,  London,  1889 80 

Blectbicitt  Up  To  Date,  by  John   B. 

Verity,   M,    L    B.- B.,   London,    1896..      1.00 

Telegraphy,  by   W.  H.   Preece  and   J. 

Sivewrlght,    London,    1888 2.00 

Electricity  and  the  Electric  T|ele- 
graph,  in  two  volumes,  by  Geo.  B. 
Prescott,   New  York,  1888 ,     7.00 

Useful  Rules  and  Tables,  relating  to 
Mensuration,  Engineering,  Structures 
and  Machines,  by  Wm.  John  Mac- 
quom  Rankine,  London,  1889 4.00 

Electricity  and  Magnetism,  by  Fran- 
cis Nipher,  A,  M.,  St.  Louis,  1895..    -3.25. 

The  Action  of  Lightning,  by  Arthur 

Parnell,  London,  1882 .- 3.00 

Modern  American  Methods  of  Copper.  - 
Smelting,  by  Edw.  Dyer  Peters,  Jr., 
M.  E.,  New  York,  1891 5.00 

Electricity,  by  Fleming  Jenkin,  F.R.S.       .40 

Magnetism  and  Electricity,  by  Wm. 
Adler  Miller,  M.  D.,  LL.  D.,  N.  Y., 
1888    1.50 

The     Stbam-Boiler     Catechism,     by 

Robt.  Grimshaw,  M.  B 2.00 

Thb  Steam-Bnginb  Catechism,  by 
Robt.  Grimshaw,  M.  E.,  New  York, 
1896 2.00 

Blbcthical  Papers,  Vols.  I  and  II,  by 

Oliver   Heavislde,   New  York,   1894. .     7.00 

A  Guide  foe  the  Electrical  Testing 
op  Telegraph  Cables,  by  Col.  V. 
Hosklaer,   London,   1889 1.50 

Solutions  of  the  Questions  in  Mag- 
netism AND  Electricity,  set  at  the 
Intermediate  Science  and  Preliminary 
Scientific  Pass  Examinations  of  the 
University  of  London,  1860  to  1884, 
by-F.  W,  Levander,  London,  1885.  . . .     1.00 


$1.80 

1.65 

1.60 

.65 

3.60 
.45 
.60 

1.20 

4.20 

2.40 
2.00 
1.80 


3.00 
.25 


.90 

1.20 

1.20 
4.20 


.80 


List  Price 

Domestic  Electricity  for  Amateurs, 
translated  from  the  French  of  E. 
Hospitaller,  London,   1889 $2.50 

Four  Lbctuees  on  Static  Electric  In- 
duction, by  J.  B.  H.  Gordon,  B.  A., 
New    York,    1881 

Construction  of  Mill  Dams,  Jas.  Lef- 

fel  &  Co.,  Springfield;  O.-,  1874 2.50 

A  Practical  Treatise  on  Electric 
Lighting,  by  3.  B.  H.  Gordon,  B.  A., 
New  York,  1884 4.50 

Gray's  Treatise  on  Magnetism  and 
Blbcteicity,  Vol.  I,  by  Andrew 
Gray,  LL.  D.,  F.  R.  S.,  London,  1898     4.50 

Exercises  in  Electrical  and  Mag- 
netic Measurements,  by  R.  E.  Day, 
M.    A.,   Ijondon,    1889 1.00 

Electricity,  by  Robt.  M.  Ferguson, 
Ph.  D.,  P.  R.  S.  B.,  London,  1890. . . 

Coil  and  Current,  or  the  Triumphs 
OF  Electricity,  by  Henry  Frith, 
London,    1897 1.25 

A  Century   op  Electricity,  !)y   T.   C. 

Mendenhall,   Cambridge,   1887 1.25 

Magnetism  and  Electricity,  by  Arthur 
Wm.  Poyser,  M.  A.,  London,  1890... 

Potential  and  Its  Application  Popu- 
larly Treated,  by  Dr.  Tumllrz,  Lon- 
don,   1889.. 1.50 

Continental  Electric  Light  Central 
Stations,  Killlngworth  Hedges,  Lon- 
don, 1892   .... . . . .  ; .° 

Theory    of    Blectbicity,    by    Linnaeus 

Gumming,  M.  A.,  London,  1885 ,    2.25 

Electricity  Treated  Experimentally, 
by  Linnseus  Gumming,  M.  A.,  London, 

„1891    ■•■ : 1.50 

Popular  Electric  Lighting,  by  Gapt. 

B.  Ironside  Bax,  London,  1892 1.00 

The  Age  of  Electricity,  by  Park  Ben- 
jamin, New  York,  1892 2.OO 

The  Law  Relating  to  Electric  Light- 
ing, by  G.  Spencer  Bower,  B.  A., 
London,    1889 5  00 

Mathematical  Theory  of  the  Steam 
Engine,  by  T.  Baker,  G.  E.,  London, 
1890 

Elementary  Treatise  on  Natural 
Philosophy,  by  A.  Privat  Deschanel, 
Part  3,  Electricity  and  Magnetism, 
New  York,  1893 1  50 

Electricity  in  Modern  Life,  by  G.  W 

De  Tnnzelmann,   London,  1889 1.25 


1.50 


.80 


6.00 


.75 


$1.60 

.45 

1.00 

2.70 

2.70 

.60 
.90 

.75 
.75 
.45 


3.60 
1.35 

.90 

.60 

1.20 

3.00 

.45 

.90 
.75 


ELECTRICIAN  PUBLISHING  CO.,       sio  marquette  bldq.,       CHICAGO 


SUBSCRIPTION  OPPORTUNITY 


NEW  subscribers  who  order  the  WESTERN 
ELECTRICIAN  for  the  year  1905  will  receive  the 
November  and  December  issues  of  this  year  FREE. 
Order  at  once. 

The  WESTERN  ELECTRICIAN  has  helped 
and  informed  its  readers  for  nearly  eighteen  years. 
It  will  help  and  inform  you. 


WESTERN  ELECTRICIAN 

510  MARQUETTE   BUILDING,  CHICAGO 


SUBSCRIPTION  RATES  : 
United  States,  Canada  and  Mexico  $3  a  Year 
Foreign  Countries,  $5.00  a  Year 
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DEARBORN    WATER    TREATMENT 


Stops  that  expense  and  worry  over  scale  in  boilers. 
We  correct  waters   of  all   classes  for  boiler  purposes. 


Send  gallon  sample  to  Chicago  Laboratory  for  Analysis. 
Write  for  Booklet  "R." 


1^1- 


TTT^l 


-J  v" 


OHEIVIICAl-    \A/ORKS. 


27-34  RIALTO  BUILDING.  CHICAGO,  ILL. 


.OG^kR, 


Telephone:  Harrison  3930  and  3931. 


Dixon's 

Pure  Flake 

GrapHite 


yis  a  Cylinder  Lubricant 

Makes  cylinders,  valves  and  rods  wonderfully  smooth 

and  bright.    Reduces  friction,  saving  oil  and  packing. 

Booklet  125C  and  sample  upon  request. 


jSEPH  DIXOX  crucible  CO.,  JERSEY  CITY,  N.  J. 


STERLING  BLACK  PLASTIC  INSULATOR. 

WATER  REPELLENT.  OIL  PROOF. 

One  hundred  days'  continuous  baking  at  180°  F.  will  not  make  it  brittle. 

THE  STERLING  VARNISH   CO  .         -        -       Pittsburg.  Pa. 


^ 


/'FIBRE-GRAPHnE 
COMMUTATOR  k 
BRUSH     m 


%tVV  -\.\l?.R\tCT  \H5i      \  / 


There's  No  Friction 

with  the  PIbre-GnphIt*  Commiitator  Bnuk. 
Being  90  per ccfit.p-ire  graphite^  It  Ijiniret  low 
retUtuicef  DO  iparklng  under  t  varying  load, and 
ton^r  wear.  TLere  i*  no  grcatUig  required. 
The  Fibre-Graphite  la  therefore  the  moK  ecoa 
Domic  bmsh  od  the  market.     Send  for  price  U(L 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SlSSWakcticId  St.,  Gcrmantowii,  PBILAOELPBU. 


ARE  YOU  LOOKING  FORMONEY? 

If  £0,  buy  WALRATH  QAS  OR  G\SOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan>Amertcan  Exposltloa. 

II  will  produce  as  good  a  com- 
mercfall  ghtas  tbat  of  an  auto- 
matic steam  eng^DC,  eltber  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Hellable 
Send  for  Catalogue  W 

MARINETTE 
GAS  ENGINE  CO., 

'  '^~~~  CHICAaO  HBiatlTS,  ux. 

AGE^XIES : 
Keystone  Engineering  Co.,  Farmer's  Back  Bid*.,  Plttsbnrg.  Pa. 

Strong,  Carlisle  &  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co.,  149  Broadway,  N.  Y. 

C.  H.  Seidenglanz..  52  When  Bldg..  Indianapolis.  Ind. 


JEFFREY  li:  CHAINS 


FOR  CATALOGUE, 


THEJEFFREYMFG.  COj 
COLUMBUS,OHIO.    ! 


Diesel  Engines 

Suitable  for  all  stationary  power  operating  on  CRUDE 
or   FUEL   oil 

By  Gradual  Continuous  Combustion 
NO  EXPLOSIONS 

GUARANTEED  COST  OF  FUEL  WITH  OIL  AT  4  CENTS  PER  GALLON : 

4. 5  mills  per  K.  W.  Hour  on  the  full  load. 

5. 1  mills  per  K.  W.  Hour  on  the  half  load. 

For  Further  Particulars  Apply  to 

AMERICAN   DIESEL   ENGINE  COMPANY 

I  i    Broadway,      -      New  York 


REGTRADE MARKS   Jhe Rhosphor BRONZE  SmeltingCo.Qmited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE ' 

ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

WicvUc^J&rm^if.'-  — DELTA    METAL 

yy^  CASTINGS,  STAMPINGS  and  FORCINGS 

ORIGINAL  AND  Sole  Makers  IN  THE   U.S. 


1^^ 


STUDENTS 

Will  find  that  the  Western 
Electrician  can  help  them 
wonderfully  in  the  study  of 
electricity.  Subscribe  now. 
S3.00  per  year,   in  advance. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  ElO  Marquette  Bldg.,  CHICAGO. 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurer 


IMOI^AIMD 


H.  N.  FENNER,  President 

MANUFACTURERS  OF 

IVIeichiinery  f^r   losmia'tirig  Eleot,rioail   AA/iros 

Braiding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 

P-INE     ^A.\ 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S.  A, 


SAMSON  TURBINE 

We  show  below  a  record  of  tests  made  in   the  official   testing  flume  at   Holyoke,  of    a  35-inch 
SAMSON  TURBINE  which  was  built  from  the  same  patterns  as  those  we  sell  to  our  customers. 


Gateage. 

Head. 

R.  P.  M. 

Cu.  Ft.  Per  Sec. 

H.  P. 

Efficiency. 

Full 

15.29 

194 

102 

143 

81.08^ 

% 

16.56 

188 

92 

147 

84.78  % 

u 

17.33 

178 

84 

138 

83.88  ^ 

H 

17.54 

176 

69 

110 

80.09  % 

THE    JAMES 

LEFFEL 

& 

CO. 

LACONDA  ST., 

Spi 

ringfl 

eld,  Ohio 
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ARNOLD  ELECTRIC  1 
POWER  STATION  Co. 

Engineers,  Constructors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

SUITE  1539.  MARQUETTE  BLDG.,   CHICAGO, 

NEW  YORK  OFFlCt:  7U  TRANSIT  BLUG. 


Byllesby,  H.  M.  &  Co.  I 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light,  I 

Power  ftud  Hydraullo  Plant*. 

Ezamlnatdons  and  Reports. 

NewTorfcUfeBolldlne,      •     CHIOAQO,  ILL.  | 


J.  H.  HALLBERG 

Consulting  Engineer 

Electric  Light,  Power  and  Kalhvaj'  Plants 
Suggeatloiis  to  secure  Economy.  Speciflcatlong 

ExumiuaClou^  and  Reports 

i6  Broadwaj-.  NEW  TORE  I 

Long  Distance  Telephone  i578  Broad 


Robert  W.  Hunt&  Co., 
engineers 


1121  The  Rookery, 
Chlcigo. 


66  Broadway, 
New  York. 


MonongaheUBankBldg.,  Pittsburg. 
Norfolk  House,  Gannon  St.,  London. 


KEMP,  R.  W. 

Consulting  and  Contracting  Teleptione 
Engineer. 
Plans  and  dpeotflcation  tor  complete  plants. 
Old  plantd  overhuult'd  and  placed  on  paying 
bBslB.  Territory,  Kanijaa,  Ui^lahoma  und 
Inclin  Territory. 
\\  ELLINGTON,  -  -  -  KANSAS. 


RUEBEL  •  SCHWEDTMANN- 
WELLS, 

CONSDLTINQ.  MECHANICAL  ahb 
ELECTRICAIj  ENQINEEES, 

Suite  801  Chemical  Building, 
ST.  L0D18,  n.  8.  A. 


haae  Distance  Phone  Central  2ii3. 

SCHOTT,  W.    H. 

ENGINEER  AND  CONTRACTOR, 
SPHCIALTIFS— Central  Station  Heatlnpplante, 
Water  Works  Steam  Plants,  Electric  Light,  Goa  t 
and  Street  Railway  Plants. 

1220-21  Marquette  Building,  CHICAGO. 


SQUIRE  ELFXTRIC  CO. 

Engineers  and  Contractors 

113  E.  Eighth  St.,  KANSAS  CITY,  MO. 

Consulting,  Designing  and  Supervising 

.  Engineers. 

Plans  and  Specifications  Furnished. 


STANTON,   LE  ROY  W. 

Consulting  Telephone  Engineer 

Plans,  Speciflcations  and  Supervision  of 

Installation  of  Complete  Telephone  Plants 

Special  Reports  on  Telephone 

Properties  and  Apparatus 

411  Electrical  Bldg.,     Cleveland,  Ohio 


KOHLER  BROS., 

Contracting  Electrical  Engineers, 

Lighting  Power  Railways, 

I8o4:i8o6-i8o8-i8io-i8i2  Fisher  Buildine, 

CHICAGO. 


Telephone  Main  3123. 

I  WILMERDING,  C.  H. 

CONSULTING  ENGINEEE 
1100  Old  Colony  Bldg.,         CHICAGO. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  C. 

MEMBERS 

AMERICAN  INSTITUTE  Sr  ELECTRICAL  KNGINEERS 

AMERICAN  SSSICTT    OF    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETT  OF  CIVIL  ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


Reports  and   Estimates 
Furnislied. 

Gerveral 
Contractors 

High-Grade  Securities 
Accepted  or  Negotiated. 


W.  R.  EVANS  &  COMPANY 

/ncor/oraied 

Electrical,  Civil  M  Mechanical  Enpeers 


Telephone  Main  3153 


Traction  Bldg.,  Cincinnati 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELECTRICIAN, 

immediate  Returns. 


ELECTRICITY  FOR  ENGINEERS. 


Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


m-Conduct 


--,„.  f.  CONTENTS.— CHAPTER  I:  Electricity:  Positive  and  Negative;  Conductors, 
aon-Conductors  and  Insulators;  Electro-Motive  Force;  A'olts:  Resistance;  Ohms;  Current;  Am- 
pares. — CHLAPTER  II:  Djinamos;  Magnets;  Field  Coils:  Electro  Magnets;  Permanent  Magnets.— 
CHAPTER  III:  Armatures,  Construction  of.  Different  Kinds  of;  Commutators,  How  Made  and  Con- 
aectedj  Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced; 
Induction:  Series  "Wound  Dynamos;  ShimtWoimd  DjTiamos;  Exciting  the  Fields;  Constant  Cur- 
gSDt  and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
-SHAPTERV:  Incandescent  Lamps;  Filaments;  CounecUons;  Flashing;  Exhausting;  Testing; 
Dandle  Power;  Operated  in  Series;  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  "Wire  System.— CHAPTER  VI:  The  Arc  Light;  How  Formed: 
CJwises  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Ijamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  Commutators 
and  Brushes;  The  Brush  Commutators;  Brushes;  Different  St>'ies  of  Brushes:  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes:  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  FlasMng.— CH.VPTER  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Piesistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regrulation;  The  DjTiamo:  Regulator;  Action  of  Regulator. 
CHAJPXERX:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
-Dial  Controller;  Circuits  and  Connections  of  l\o.  8  Brush  Dynamo;  Circuits  of  Compoxmd  Woimd 
Constant  Potential  Brush  D>-namo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
olrcmtsofReg:ulator:  Circuits  of  Dynamo;  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits ;  Description  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Auto- 
inatic  Current  Regulation;  DjTiamo;  Armature;  Diagram  of  Circuits:  The  Regulator  and  Motor; 
Action  of  Regulator.— CHAPTER  XIH:  Schuyler  System  of  Automatic  Current  Regulation; 
Oynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator.— CHAPTER  XR'':  Thomson-Houston  System  of  Automatic  Current 
fieguladon:  Dynamo;  Armature;  Commutator  and  Brushes;  Controlling  Magnet;  "Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  "Waterhouse  System  of  Three-Brush  Automatic 
Current  Regulation;  D^-namo:  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  X"VI: 
Ampere  Meters;  Tangential  Scal3;  Solenoid  Meters.— CHAPTER  XA^I:  Voltmeters:  Pressure 
ind  Potential  Indicators.— CHAJ'TERXVIII:  TestUig;  Galvanometers;  Astatic  Needle;  Differ- 
aitlal  Apparatus.— CHAPTER  XIX;  "VNTieatstone  Bridge  or  Electrical  Balance;  Diagram  of  Clr- 
enits  and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Instrument;  Armature;  Field;  BeU;  Diagram  of  Circuits. -CHAPTER 
iXI:  Coupling  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  "Wound  Ma^ 
^laes.— CHAPTER  XXn:  Switches  and  Switchboards:  Loop  Switch;  Plug  and  Socket;  Change 
Orer  Plug  and  Socket:  Conclusion.  CHAPTER  XXXni:  Electric  Motors;  General  Principles  the 
''"ne  asm  Dynamos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Begula-- 

1  of  Shunt  Motors;  Of  Series  Alotors;  Counter  E.  M.  F.;  Direction  of  Rotation  suid  Direction  9t 
■t;  Stutiag  Uoton;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER!:  Alternate  Current  Dynamos;  Principles  of  th« 
Field:  Field  Current  Armature;  Winding:  Connections;  Lamination;  Different  Types  ol  Alterna- 
tors; Regulation- Leading  Systems;  The  Brush  Generators;  Magnets;  Armatiire;  Prluciples  of  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  Tho  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  FerranSi  Armature;  Field  Magnets;  "Winding;  Collectors.— CHAPTER  III:  Dyna^ 
mos  Concluded;  Siemens  DjTiamo;  Best  Magnetic  Circuits;  Stan'ey  Constant  Current  Dynamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers; Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef 
feet  of  Induction;  Transformers.— CHAPTER  V:  Transformars  Continued;  Induction  Coils;  Con- 
verters; Transforming  Up  and  Down;  Design  of  Transformors;  The  Static  Charge;  ProtectioD 
Against;  Groundii^  the  Secondary;  Other  Devices;  The  Foil  Irotector;  Different  Types  of  Trans 
formers.— CHAPTER  at::  Transformers,  Concluded;  Fuses;  Regulation;  AVindingof  Transformers. 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses-  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VlII:  Lines  of  Force; 
Hysteresis-  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  01  Reversals  and  Hysteresis.— CHAPTER  IX;  Arc  Lamps;  In  Series;  The  "Westinghouse- 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flr.t  Carbons.— CHAPTER  X: 
Arc  Lamps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.— CHAP 
TER  XI:  Measuring  and  Indicating  Apparatus:  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  lised  with  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments,  Continued;  Hot  "Wire  Instrc 
ments;  The  Cardew  A'oltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CHAPTER 
XIII:  Voltmeters;  Double  Coil  Volhneter;  Two  T>'pes.— CHAPTER  XIY:  Spring  Meters;  Curled 
Spring  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera 
tion  of  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  Meter;  Construction  and  PrhE 
ciples  of  Operation;  Diagrams  of  Parts;  Slattery  Induction  Meter:  Description  of  Parts  and  Pric 
ciples  of  Operation;  Watt  Meter;  Tliomson  Meter.— CHAPTER  XVII:  Generators  hi  Paralld; 
Difficulties  in  Operating-  Alternate  Current  Generators  In  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  I'arallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits,— 
CHAPTER  XVIII:  Ohm's  Law;  Strength  of  Current;  Formulas  and  Examples;  Power  and  Heaifi 
ing  Effects  of  Currents.— CHAPTER  XJIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Oiien  for  above  book,  or  any  electrical  work  published  promptly  sent  en  receipt  ef  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  5I0  Marquette  Bldg.,  CHICAGO. 
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This  Company  5ends  Prepaid  upon  request  any  ofltiftV  SJJi 
following  bulIetiilsrOia^n^Q  ,< 


8alle<lfi  No-  V-CoAiblNSa  TeV,!i'1iW?aB*Simt>t^    :  IBliJiairli  N.(. 
board  tiinjiil    :;'.rK>i1o-<nxr"'>' 

8— Wall  SwiK-hlvjard  :iV.  t'TT  n-in-..0  ii?i,".  ■  .■■ 
9— Samson  Telephone  ■  '"  '' '■'  ;byu«Jn'Vt 
10— American  Express  SwUchbonrds^''Il'4J:T/I  bl'Jil 
II— Desks  — Toll  nnd  Prlvaitf 'Mh'-!i;M  18!» 
Branch  -HM-.no!li;I 

la— Visual    Signal    and    Bell    Stvie  ■  l-'-'lTlwia  lljv 
Switchboards  ^    ■'  M.IT'U.l! 

-Intercollimunicalln^  Systems        :  '  i!'jl'->*!    ; 
14 — Line  Material  and  Supplies  '  ' 

■  S— Bell       Express      Self-Restoring 
Switchboards 
-Operator's  Set  and  AccessoHes     --   .    i''-  — 
-Parts  of  Apparntus.il"-"'-!  Jil'jU   ■jlJ.iulVM-. 

.1 01A  ;y.i  ir.iT'it.no-  ; 

CHICAGO,  ILL,  U 


—  CentrnI  Energy  Switchhoards 
—Central  EntTft^y  Telephones 

— Proteciive  Apparatus  and  Termi- 
nal Etjuipmerit 

— Gonsfructlon  of  Country '  Tele-' 
photte  Lines 

— Eifrhl-P;irty  Selective  Rlng-lng 
Telephones  ■.     -   - 

—  Gompostle  Telep|ior>^  and  Tele-'" 

graph  Lines 
—Four-Party     "Lekh"-   Selective  ' 

Telephone  System 
—Telephone   PsWw-aJid  •■Riiigine.- 

EdutpmCfrt"  1  i^TJiuioi^ujiir  h 
_  -liJan'^uJ/i   :■/.l?.■j10}^•i\ 

'  .;i;i<[  JfJEIIK.!  yi/, 


jt. 

rr  lo  30'KnlaittbA  bQIS^IK')  :lolf;Itrq'>iT   in  UiUt 


Mechanical  Self=Restoring 
Drop  Switchboard. 

A  PERFECT  APPARATUS. 

llsde  la  aajr^  (laslrtd  capmcUy. 
Sample  parts  and  quotations  on  requeat. 

mmmma 


;  /.ifl  — .l-jj-.f^.   :j.j!-1.J>;   i    nOtoM     i>tTC.    toil'.),, 


,y.i  AtfT 


I  ;noi)Bi3q(>  10  aelqpj  I -usoil  ;M3l1  Iia£a-iul£rniA  HI  sJlnalD  li>  oi£lar.l<l  raslisina  (ia£  loJiilUdimo'J  .oiirtjiniiA  rotiieir' 
^aoilCTsnOloatjlnb    10311113  oDjimoli/A  lo  melavK  nolsunn-ilwiiiortT    :VIX  aaxlAHO- .ioIkIusoJI  iilali:.  ~    ■   ■:   ■ 
in.ii.iviio.)  JiK-.7iik)  t)jiiinail  A  :)(iitJiiir«|0  nl  xalJlDDiIIld     ;isllOTlaoO  lli:Wjlon2£M  aalllOTlao'J  :g<>ilgina  boK  lolgJummoO  ;3m<!imA  :oii»inv(l 

iFSt^iibi^  EDisoN.LALANDg"!::l:'?  '^€!'^''";'?|:l^^^;^ ,  ■?^,^??"'*!i'^as;,;  „„„;a^ 
G.i>.<f,  .  J YftfeS?  batteries  are  simpleSh' construction  and  can  be  easily  and  quickly '■'i'""^^^^ 
renewed. 


:tt 


a.o.-tli 


The  renewal  pgitg;^^   supplies  'aj;^;,'^fi.ie,jcp^j,^^^^  readWy 

obtained.      You  would  appreciate  this  it  you   could  read"  ffie   descriptioil"'*" 
of  BatteryTCeriewals  in  "ouF^atalogue  No.  7.      May  we  not  send  it .? 
oq  ,9ohq  io  Jqiaasi  no  Insa  '(Ijqmoiq  bstizildaq  jiiow  iBDiitosIs  >(as  t  t<A  mfnO 

.:;3c::S^     EPtSOM  MFG.  CO- 
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NEW  YORK  :   83  Chambers  Street 
CHICAGO  :    304  Wabash  Avenue 
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Kellogg  Private  Branch  Exchange  In  Government  Building 
at  Washington. 


KELLOGG 
TELEPHONE  APPARATOS 


Winner  of  the  Higliest  Award 
at   tlie   Stm   Louis   Exposition 


THERE  WAS  BUT  ONE  GRAND  PRIZE  ISSUED  FOR 

"TELEPHONE  SYSTEMS   AND  APPARATUS" 

AND  THAT  WAS  AWARDED  TO  THE 

Kellogg  Switchboard 
AND    Supply    Company 

CREEN  AND  CONGRESS  STREETS 

CHICAGO 


Seymour  BIdg., 

LOS  ANGELES 


Electric  BIdg., 

CLEVELAND 


Keystone  Telephone  BIdg.. 

PHILADELPHIA 


They  Are  All  Talking  About  The  "Tornquist" 


ing  of  Protectors 


ThB  Only  Sure  Protector 
Made 


STAMPING 

AND 
PUTING 


Better  buy  a  "Tornquist"  it  is  the  greatest  suc- 
cess in  the  telephone  field.  Order  sample 
now.     Sold  by  all  jobbers. 


Clinton  Stamping  &  Electric  Go. 


CLINTON,  IOWA 


TELEPHONE 
PRINCIPLES  AND   PRACTICE 

A  NEW  BOOK  IN  TELEPHONY 

By 
GEORGE  WALKER  WILDER,  PH.  D. 

Professor  in  Telephony  in  the  Armour 
Institute  of  Technology 

Complete    and   up-to-date,    written   by    a    practical    man.       All    about    modern 
telephone  apparatus,  their  principles  and  use  : 

I.  Fundamental  IdeSLS 

II.  Telephone  Apparatus 

III.  Systems  of  Con\n\unication 

IV.  Construction   and  Equipment 

IN  32  CHAPTERS,  460  PAGES,  375  ILLUSTRATIONS.  PRICE  S2.00  POSTPAID. 

Send  Postal  iHoney  Order  to 


THE  CANTWELL  PRESS 


Madison,  Wis. 


THE    AUTOMATIC 

is  the  recognized  competitive  system  of  telephony.  Its  manifold  advantages  over  the  manual  system,  mechanically,  financially  and 
commercially,  make  it  so.  Automatic  telephone  service  is  more  prompt  and  more  accurate  and  absolutely  secret.  It  can  be  furnished 
at  less  cost  to  both  company  and  patrons  than  any  other.  Progressive  Independent  telephone  companies  all  over  the  country  are  rapidly 
adopting  it;  the  new  ones  in  preference  to  manual  and  the  old  ones  to  replace  manual  equipment.     It  is  a  success  everywhere. 

Among  the  cities  in  which  it  has  been  adopted  are: 


Cblcaffo.  lU. 
Orand  Rapids,  Mich. 
Colambus,  Ohio 
Dayton,  Ohio 
Llacoln,  Neb. 
Portland,  Maine 


Auburn,  N.Y. 
Lewlston,  Maine 
Auburn,  Maine 
Fall  River,  riass. 
New  Bedford,  Mass. 
Los  Angeles,  Cal. 


San  Diego.  Cal. 
Hopkinsvllle,  Ky. 
Sioux  City,  Iowa 
Cleburne,  Texas 
Columbus,  Qa. 
Augusta,  Oa. 


Medford,  Wis. 
*t.  nary's,  Ohio 
Woodstock.  N,  B. 
Westerly.  R.  I. 
Berlin.  Germany 
Manchester,  Iowa 


Princeton.  N.J. 
Albuquerque,  N.  M. 
Van  Wert,  Ohio 
Battle  Creek,  Mich. 
Clayton,  no. 


Pentwater,  Mich, 
Toronto  Junction,  Can. 
Wilmington,  Del. 
Riverside.  Cal. 
Traverse  City,  Mich. 


AUTOMATIC    ELECTRIC    COMPANY 

Van  Buren  and  Morgan  Streets,  CHICAGO,  U.  S.  A. 
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PRODUCERS^ 

AND 

WHOLESALERS 
OF  WHITE  CEOARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL   PRICES  ON   SMALL   POLES. 
Writefor  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.M.NVORC 


I  KOSS  MICH. 
L'ANSE  •■ 
MUNISING     •• 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     >• 


SUITE    IZ06  TRIBUNE  BLDG.  CHICAGO. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway.  Hew  York 


MICHIGAN 


rXEDARPOLES 

All  Lengths  ANo SIZES 


WESTERN 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Po>e  Yards  in  Michigan 

Wholesale  Producers  for  20  years. 


TIES. 


>p^^wii  linn  i»^iif  ■w'wwi^lfw  w»*^i»wipwp 

CEDAR  POLES 

THE 

Vaieniine^Ciark  Co. 

234   la   Salle   Streat,   OHIOAOO 

YARDSl 
nnoonnlnih  MIoh.     i     Brmma  Bmy,  Wla.     i     Maw  Lomlao,   HI*. 


^-^^^ -—---'-■'  --*"- 


-^ .-  ~-*.^^> 


FACTORIES  WANTED 

ALONG  THE 

BURLJNCTOIM   ROUTE 

to  supply  the  demand 
for    Electrical    Goods. 


Burlington 
Route 


^A/.  H.    IVIA.IM8 

INDUSTRIAL  COHHISSIONER, 
209  ADAMS  STREET. 


CHICAGO. 


N548 


BRACKETS— X 

ARMS— PINS 

little  things  it  is  true,  but  they  cut  a 

big  figure  in  line  construction. 

OVR.   MOTTO   IS:                                                         | 

Prompt  Shipment       Quality 

•aUsfaotlerk      Right  Price 

COLUMBIA  MFG.  CO. 

ANTIGO.  WIS. 

CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


FREE  CHRISTMAS  DINNERS 

for  .jc. 

10.000 

of  Chicago's 

Poor 

wlUbesnppliedl)y 
the  Salvation 
Army,  WUl  yon 
help  by  sending 
a  donation,  no 
matter  how  Small 
to  the 

Salvation 
Army 

CHICAGO 

Readaaarters 

399  State  Street 

Chicago,  m. 


^EDAR  POLE? 


ESTABLISHED    1662 

WM.  MUELLER  COMPANY 

I2II-IZ-I3  MARQUETTE  SLOG.  CHICAGO. 

EISHT   DISTRIBUTING    YARDS 


M&k^i^^^mmmmmmmmmmmi^mmm^^M^ 


Locations    for   Industries 

Brie  Railroad 

Cliicago  to  New  Yorlc 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
■.an  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Ecie  Railroad  Company 
21  Cortlandt  Street.  New  Vorfc 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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JUST  RECEIVED 


a  new  batch  of  20  and  25  ft.  Poles 
and  have  reduced  prices  accord- 
ingly. Also,  we  have  plenty  of  those  "Trolley  "  Ties  yet.  May  we- 
quote  you  now  ? 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Miciiigan 

Pittsburg  agents:  Tipper  &  Patton,  509  Bessemer  BIdg. 


POLES. 

WHITE  OEDAR. 

IDAHO  CEDAR  ap  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONQ  LEAF 

PINE  AND  FIR. 


'A  great  deal  In  a  little  space." 

—T/ie  Press. 


"THE 

FOUR-TRACK 

SERIES" 

This  is  the  title  of  a  series  of 
books  of  travel  and  education  is- 
sued by  the  Passenger  Department 
of  the 

NEW  YORK  CENTRAL 
LINES 

These  small  books  are  filled  with 
information  regarding  the  best 
modes  of  travel  and  the  education 
that  can  best  be  obtained  by  travel. 

They  relate  specifically  to  the 
great  resorts  of  America  —  to  trips 
to  the  islands  of  the  sea  and 
around  the  world. 

They  also  contain  numerous  illus- 
trations and  new  and  accurate  maps 
of  the  country  described. 


A  copy  of  tbe  40-page  Illnstrated  Cata- 
logue of  the  "Four  Tract  Swries"  will  be 
se  t  free  postpaid,  upon  receipt  ot 
postage  stamp  by  George  H.  Daniels. 
General  Passenger  Ket..  Nes-  York  Central 
■t  Hudson  Rlvei-  Railroad,  Grand  Central 
Station,  Kew  York. 


THE  PORTER  CEDAR  CO., 


POLES,  TIES,  POSTS. 

We  want  your  Inquiries  always. 


SABINAW,    MICH. 


PRODUCERS, 


Have  von  read  tlie 

NEW  DYNAMO  TENDERS' 
HAND-BOOK 

By  F.  B.  BADT? 

IF    NOT,    WHY    NOT? 


Dynamo  tenders  cannot  get  along  with- 
oat  it. 
Sent  prepaid  on  receipt  of  price,  $i.oo. 


ELECTRICIAN  PUBLISHIN6  CO., 

610  MarqueHe  Building,        -        CHICAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Larg*  Stgek  Constantly  on  Hand 


Poles 


Idaho  Cedar  Poles 


Pacific  coast  pole  co. 


SPOKANE,  WASH. 


A  PRACTICAL  BOOK 

FOR  PRACTICAL  MEN 

"  MODERN  WIRING  DIAGRAMS  AND  DESCRIPTIONS 
FOR  ELECTRICAL  WORKERS." 

By  Henry  C.  Horstmann  and  Victor  H.  Tousley.  160 
pages,  over  200  iUustrattons.  Full  leather  binding, 
red  edges.    Pocket  size  4x6.     Price,  net,  $1  50. 

A  work  that  not  only  tells  you  how  to  do  It,  but  shows  you. 

THIS  BOOK  telle  how  to  wire  for  call  and  alarm  bells.  For  burglar 
and  Are  alarm.  How  to  mn  bella  from  dynamo  current.  How  to 
Install  and  manage  batteries.  How  to  test  batteries.  How  to  test  cir- 
cuits. How  to  wire  for  enunclators;  for  telegraph  and  gas  Ugbting. 
It  tells  bow  to  locate  "trouble"  and  "  ring  out"  (irculte.  It  tells  about 
meters  and  transformers  Itcontalns  30  diagrams  of  electric  Uirhiing 
circuits  alone.  It  exulalus  dynamos  and  motors^  alternating  and  di- 
rect current.  It  gives  10  diagrams  of  ground  detectors  alone.  It  gWes 
"Compensator"  and  Storage  Battery  installation.  It  gives  simple  and 
explicit  exDianatlons  of  tbe  "  Wheatstone  Bridge  "  and  It^  uses  as  well 
asvolt  meter  and  other  testing.  It  gives  a  new  and  simple  wiring  table, 
covenng  all  voltages  and  all  losses  or  distances,  etc.,  etc. 
SENT  PREPAID  ON  RECEIPT  OF  PRICE 


ELECTRICIAN   PUBLISHINCi^CO. 

QIC   Marquette  Building,  Chicago 


cm. 


ELECTRICAL 


AND  OTHER 


INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Comniunities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  Mississippi  valley  r.  r. 

For  full  information  and  descriptive  pam- 
phlet address 

J.  C.  CLAIR, 

Industrial  CotnmiBsioner 
I.Park  Row,  Chicago,  111 


THETELEPHONE  HAND-BOOK 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO.. 

Suite  510  Marquette  Building,  Chicago. 


CENTRAL  STATION  HEATING 


We  arc  tiic  originators  and  builders  of  the  underground  system  of  live  and  exliaust  steam  iieating. 
Our  system  is  used  for  tiie  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


AMERICAh  DlSTBICT  STEAM  COMPANY 


Mention  Western  Electrician. 


LOCKPORTN.Y. 
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The  Westinghouse 

Single=Phase  Railway  System 


Reduces  both  the  cost  of  con- 
struction and  the  cost  of 
operation    of  electric  railway  lines 


Car  on  Interworks  Railway  Equipped  with  Four  75  H.  P.  Westinghouse  Single- 
Phase  Railway  Motors.  Photograph  taken  with  a  time  exposure  of  1-300  of  a 
second,  while  car  was  traveling  40  miles  per  hour.  - 


It  renders  profitable  the  building  of 
roads  through  districts  the  pop- 
ulation of  which  would  not 
warrant    a  direct  =  current    system 


For  particulars  address  nearest  office  of 

Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

New  York,  AtlanU.  Dallas.  Baltimore.  BoatoD,  Buffalo,  Chicago.  Claclnnatt,  Cleveland,  Detroit,  Los  Angeles,  Minneapolis,  New  Orleans,  Philadelphia,  Pittsburg,  6t.  Louis, 

Salt  Lake  City.  San  Francisco,  Syracuse,  Seattle,  Denver.  Mountain  Electric  Co. 
For  Canada:    Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario.      Mexico:  O.  &  O.  Branlff  Co.,  City  of  Mexico. 
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Form  C  Arc  Lamps 

Easy  to 

^              Complete 

trim 

^B^^k                     bulletins 

adjust 

i^H 

instructions 

inspect 

^H 

catalogues 

thoroughly 

> 

H 

^           information 

reliable 

/                      \                  on  lamps 

efficient 

/J^^H|:           \                 ^or  any 

durable 

investigate 

^K^             available 

Fort  Wayne  Electric  Works 

without 
restrictions 

to  any  one 

"Wood  Systems" 

sending  us 

of  any  kind 

Fort  Wayne      -       -       Indiana     his  address                       aeo 

\A/E  shall  be  glad  to  supply  any  of 

the    books    catalogued    below 

upon  receipt  of  your  order  and 

mittance.     We  prepay  charges. 


re- 


THB  PRINCIPLES  OF  THE  TRANSFORMER.     By  Frederick  Bedell $3.25 

INDUCTION  COILS.      Bv   G.   B.   Bonney 1.00 

ELECa'HICITS  AND  MAGNETISM.     By  S.  R.  Bottone; 90 

ELECTRICITi',    ELECTROMETER,    MAGNETISM   AND    ELECTROLYSIS. 

By  G.  Cttrystal  and  W.  N.   Shaw 3.60 

THEORY  OP  ELECTRICITY.      By   L    Gumming .'.    2.23 

THEORY  OF   ELECTRICITY    AND  MAGNETISM.      By    Charles    Emerson 

Cnrry 2.50 

THE  ELEMENTS   OF  ALTERNATING  CURRENTS.      By   W.   S.   Franklin 

and   R.  B.   Williamson    2.50 

PRACTICAL    EXERCISES    IN    MAGNETISM    AND    ELECTRICITY.      By 

H.   B.   Hadlev 60 

MI.SCELLANEOUS   PAPERS.      By  Heinrich   Hertz 3.25 

A  TEXT-BOOK  ON   ELBCTROMAGNETISM   AND   THE   CONSTRUCTION  ■ 

OF  DYNAMOS.     Bv  Dugald  C.  Jackson 2.23 

ALTERNATING   CURRENTS   AND  ALTERNATING   CURRENT  MACHIN- 
ERY.   By  D.  C.  Jackson  and  Jobn  Price  Jackson 3.50 

AN   ELEMENTARY   BOOK   ON    ELECTRICITY   AND    MAGNETISM    AND 

THEIR  APPLICATIONS.     Bv  D.  C.  Jackson  and  John  Price  Jackson.  1.40 
A  FIRST-BOOK  OP  ELECTRICITY  AND  MAGNETISM.     By  W.  P.  May- 
cock    60 

ALTERNATING  CURRENTS  OP  ELECTRICITY  AND  THE  THEORY  OF 

TRANSFORMERS.      By    Alfred  Still    1.50 

PRACTICAL  ELECTRIC  LIGHT  FITTING.     By  A.  C.  Allsop 1.50 

ELECTRICAL  EXPERIMENTS.     Bv  G.  E.  Bonney .      .75 

RADIOGRAPHY  AND  THE  "X"  RAYS  IN  PRACTICE  AND  THEORY.     By 

S.    R.    Bottone. 1.00 

THE  DYNAMO  :  HOW  MADE  AND  HOW  USED.     By  S.  R.  Bottone 90 

HOW  TO  MANAGE  THE  DYNAMO.     By  S.  R.  Bottone 60 

A  GUIDE  TO  ELECTRIC  LIGHTING.      By   S.  R.  Bottone 75 

ELECTRIC  LIGHT  ARITHMETIC.     By  B.  E.  Day 40 

THE  DYNAMO  :  ITS  THEORY.  DESIGN  AND  MANUFACTURE.    By  C.  C. 

Hawkins  and  F.   Wallis 3.00 

THE  ALTERNATING  CURRENT  CIRCUIT.     By  W.  P.  Maycock 1.00 

ELECTRIC  WIRING  FITTINGS.  ETC.     Bv  W.  P.  Maycock. .: 1.75 

ELECTRIC  WIRING  TABLE.     Bv  W.   P.  Maycock 1.50 

A  MANUAL  OP  TELEPHONY.     Bv  W.  H.  Prcece  and  A.  J.  Stnbbs 4.50 

PRACTICAL   TELEPHONE    H.iNi)BOOK    AND    GUIDE    TO    THE    TELE- 
PHONIC  EXCH.\NGE.     By  Joseph  Poole    1.50 

ELECTRIC   WIRING.      Bv   Russell   Robb 2.50 

ELECTRIC    LIGHT    CABLES    AND     THE     DISTRIBUTION     OF    ELEC- 
TRICITY.    Bv  Stuart  A.   Russell 3.00 

ELECTRICITY  IN  TO'n'N  .iND  COUNTRY  HOUSES.  By  Percy  B.  Scnltton  l.nO 
THE  STORAGE  BATTERY.     By  Augustus  Treadwell 1.75 


Electrician  Publishing  Company 

5IO  Marquette  Buildingr>  Chicago 


-«>—«—«>—«>— *-^s— «>-<»— «>—©—«>- 


DUNCAN 


DIRECT  CURRENT 


WATTMETERS 


Most  Sensitive 

Most  Accurate 

Most  Reliable 


WRITE    FOR    BULLETIN    AND    PRICES 


DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,    IND. 
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^'OST  SPECIALTIES. 

SookBts,  Wall 

Sockets, 

Weaiherproof 

Sockats, 

Rosettes, 

Reoe/ttacles, 

Cord 

Adfustersm 

Cmtalogu9  for 
tho  amklng. 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


KARTAVERT. 

HARD  AND  FLEXIBLB  FIBER  IN  SHEETS,  RODS  AND  TUBmO. 

For  Electrical  and  Mechanical  Purposes,  Hallway  Dust  Guards,  Washen 
aad  Packing;^    Patent  Insulating  Cleats. 


MANCPACTirilED  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wiiminitton.  M 


VULCANIZED  FIBRE 

Highest  gradu  for  electrical  iosulation  and  mechanical  pur pousi  in  sheeta, 
tubes,  roda  and  ipeclal  shapes.     Catalogues  and  uunples  on  application. 

VULCAWIZED  FIBRE  CO.,  ■    Wilmington,  Del. 


WIRESMGABLES 

HICH-CRADE.  RUBBER-COVERED,  WEATHER-PROOF 

Maqsbt,  0»picb,  Anjjunoiatob  Wibb. 

HAZARD  MANUFACTURING  CO., 

GBNEBAuOrricE  AND  WoRSS,      Nbw  Tork  Oppicb.         Chxoaoo  Ofticb. 

WllUesbaue.  Pa.  50  Dey  St,         71  and  73  West  Adams  St. 


************************** 

^  "  Q  T  I  n  "  INCANDESCENT 
J       Ol  An       LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER. 
HIGHEST  EFFICIENCY. 

Jfi     UADB    BY    TUB    M05T    SKILLED    ^VOBKXEM.     9  ■ 


t  STANDARD  ELECTRICAL  MFG.  * 
I  COMPANY,     i    Niles, 


MFG.  ,: 
Ohio.  I 

►JMMMHtJ 


Crocker-Wheeler  ^R 

Motor  Dynetmos 

For  Telephone  Service 
are  of  Established  Excellence 


CrocKer-WSieeler  Company 


MawnufCLOturers  and 
Electrics.]  Engineers 


CKIOB.<o  Office, 
Old  Colony  Bld«. 


Ampere.  N.  J. 


^Black  Diamond  File  Works  ^ 


Eat.  1808. 


Inc.  1805. 


Twflv* 
Melili 
Awardad  at 
Internallonal 
ExfoslHont 


Special 
Prizs 

Gold  Madal 
at  Atlanta, 
1895. 


CUB  GOODH  ABE  OS  8AI.E  IX  EVERY  L.EADIBie  BARDWABE 
STOBE  IN  THE  IIKITED  STATElii  XSB  CANADA. 


G.  &  H.  BARNETT.GOMPANY, 

PHILADELPHIA,    PA. 


J* 

I 


STURTEVANT 

ECONOMIZERS 


With  their  pa.tent  system  of  "StBLggered  Plpas"  are 
iticreasing  temperature  of  feed-wcLter  ISO  and  175° 
For  &II  pla.nts  of  30  H.  P.  CLnd  over.  saLVe  10  to  ZOiC 
in  fuel  and  incre&se  boiler  capaLCity.  20  to  40^. 

B.  STURTEVANT  CO..  Boston,  Mass. 

GenerOkl  Office  a.nd  Works,  Hyde  Park,  Ma.ss. 


NEW  YORK 


PHILADELPHIA 


CHICAGO 


LONDON 

407 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


-AOCNCIEt   ANB    BRANCHES- 


■*•  TmIi  Chleaga  Clevaland  tan  Franclao*  PhilaMpMt  A(lt«li 


m 


r 


Ill 


loan 


70l.  nXT.      S3-00  Per  Annum. 


CHICAGO,  DECEMBER  H,  1904. 


13  Cents  a  Copy.       M  25 


Cin/IDI     irV  INSULATED 

Ollwir^l.lLA.  WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

""n.^rnx'sbN""^'      T^/je  Simplex  Electrical  Co., 

Mcmadnock  Block,  CHICAGO.  I  I  O  State  Street,  BOSTON,  MASS. 


1SM9— ITarls  JExposition, 
Medal  for  Bnbber  Insnlation. 

l893-World's  JPair, 
Kledal  for  Rubber  Insulation. 


TKE  STAJTBABB  FOB 

B1JBB£B  INSULATION. 

Sole  Manufacturers  of 

4)konite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "^''oV  Wires. 


THE  OKONITE  CO.,  Ltd 

t'SSlMchSe," J  """'"»•        253  Broadway,  New  York. 


Geq.T.  Manson, G«n*l  $iip< 
W.  K.  Moderns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paraniie  Rubber  Covered  Wires  and  Cablesi 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,  TELEQRAPH  AND  FIRB  ALARM  CABLBS. 

All  Wires  are  tested  at  Factory.  JO^'ESBOBO.  IHBC 


SINGLE    AND    PC  LY  PHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,         -        -         Elkhart,  Ind. 


VOLTS 
l^AMPBRBS 


THERMOPILES 

For  Electrolytic  analyeis,  charging  storage  "batteries, 
wid  otber couataut current requiremeots.    S3  Each. 

WALSH'S    SONS    &    CO.. 
S64  'Wasbingrton  Street.  NeTcarlc,  N.  J. 


YOST  SPECIALTIES. 

Sookats,  Watt 

Sockets, 

WeBtherproof 

Sookats, 

Rosettas, 

/taceptacles. 

Cord 

Adjusters. 

Omtalogua  for 
iha  amkfnff. 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


PROMETHEUS 

Electric  Heating  and 

Coolcing  Apparatus. 

Most  Modern  and  Efficient  System. 

Send  far  Itlustrmted  Catatogue, 
THE 

Prometheus  Electric  Co., 

NEW  VQRK. 


39  CORTLANDT  STREET, 


Tfational  \^ 
India  ' 
Rubber  Co.'a 


OFFICE  AND  FACTORY:  BRISTOL.  R.  I, 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Natlonml  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

^bttlaMtnia.  "■i"  ("'■■=■  ^i*  Factory.  TRENTON.  Ik ^^ 


Platinum 


In  Sheet  or  Wire  for  all  Purposes. 

SCRAP  PURCHASED. 

AMERICAM    PLATINUM   WORKS 

CHAS.  ENGELHARD.  Gen.  Mgr. 
251 10  2SH  New  Jcr»ey  R.  R.  Ave  ,  Newark,  N.  J. 


Water= Wheel  Governors 

Our  new  mechanical  governors  . 
co-operate  with  the  inertia  ef- 
fect of  the  water  and  the  mo- 
mentum of  the  plant. 
They  have  cut  the  cost  of  good 
government  in  two.  Guaran- 
teed in  every  particular. 

REPLOGLE  GOVERNOR  WORKS 

AKRON,  OHIO. 

WBITE  FOR  DEaCKIPTIVE  MATTER  W. 


^ 


KKilSTUED 

CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Cbelsea,  Mass.,  New  York,  Chicago,  San  Francisco. 


Some  More  Light  on  our 
Drawn  Steel  Junction  Boxes 

Take  time  to  figure  out  tbe  cost  of  cast-iron 
boxes  plus  tbe  loss  from  breakage  and  time 
used  In  producing  a  round  bole.  Compare  witla 
this  the  cost  of  drawn  steel  boxes. 


NO  Breakage, 


L 


Clean  round  hole  produced  with  one  blow  of  a  hammer, 
what  you  can  save. 

BOSSERT  ELECTRIC  CONSTRUCTION  CO. 


Write  for  catalog  and  see 

-      UTICA,  N.  Y. 


THOUSANDS  IN  USE. 

Motors,  H  b.  p.  to  100  h.  p. 

Uynamos.  1  k.  w.  to  76  k.  w. 

Blgbeat  Quality.     Reuonabit  PrlM. 

THE  HOBARTELECTRIC  MF6.C0. 

T30Y,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..     PHILADELPHIA 


I  WHITNEY  WATCH  I 

* 

* 


Pocket  Instruments  I 

* 
* 


STANDARD  RANGES 

VOLTMETERS  AMMETERS 

Oto    3  Volts.  Oto  160  Mllllamp 

0  to    5  Volts.  0  to  1  Ampere. 

0  to  1 0  Volts.  0  to  6  Amperes. 

Oto  16  Volts.  0  to  10  Amperes. 

All  have  carefully  aged  permanent  meg- 

nets  and  jewel  bearings  and  are  hand 

calibrated. 
Invaluable  for  battery  testing. 

Send  for  prices  to 

MACHADO  &  ROLLER, 

,203  Broadway.  New  York,  N.  Y. 

Or  ycur  nearest  supply  dealer. 


**AMMMMMMMt»*AMMMM»-****»**»* 


^ESTIIN  EleoMcal  IngtomEnt  Co., 


Waverly  Park,  NEWARK,  N.  J. 


Weston  Standard 
Portable 
Direct  Reading 


Vol  f  meters, 
SlJlIivoltmetera, 
"Voltanuueters, 
Ammeters, 

Milomineters, 
Oroond  Detectors  and 

Circnit  Testers, 

OhmmeterR, 

Portable  Galvanometers. 

Our  PortaWe  Instruments  are  recognized 
as  The  Standard  the  world  over.  The  Semi- 
Portable  Latwratory  Standards  are  still 
better. 

Our  Station  Voltmeters  and  Ammeters 
are  unsurpassed  inpoint  of  extreme  accuracy 
and  lowest  consumption  of  energy. 

BERLIN— European  Westoa  Electrical  lostmmeQt 

Co..  Bitterstrasse  No.  88. 
LONDON— Elliott  BroB.,  Ceotary  Works,  Lewlsham. 

pABie,  FEiHCE— K.  H.Cadiot.  12  Rue  St.  Georges 
VMtonOroiind  Detector  and  CironltTeiter.  9few  York  OQice— 74  Cortlandt  $it. 


Latest  Novelty  in  Electric  Lighting 

THE 

WElSSriANN 

PEARL 

SYSTEH 

Endorsed  for  its  Safety  and  At- 
tractiveness by  the  best  author- 
ities in  the  world. 
The  sensation  of  the  Ladies' 
Gowns  Exhibit  in  the  French 
Section  at  Si.  Louis. 

Described  In  Western  Electrician  October  29  and  November  26 
Descriptive  Matttir  and  Patents  mailed  on  application 

PAUL  LETHEULE,  4808  Delmar  Bd.,  St.  Louis 


J} 
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Vertical  Cross  Compound 
Electric  Light  and  Street  Railway  Engine. 


AUis-Ghalmers  Vertical  Cross  Compound  Engine 
*      (Direct  Connected) 


This  type  of  Engine  is  especially  designed  for  large  central-station  work,  or  for  places  where  floor  space  is  limited. 

It  is  used  in  the  leading  large  stations,  such  as  Metropolitan  Street  Railway  Co.,  New  York  City,'  where  ELEVEN 
of  above  type  engine  are  installed  ;  Milwaukee  Electric  Railway  &  Light  Co.;  Union  Light  &  Power  Co.,  St. 
Louis;  Metropolitan  Elevated,  Chicago;  Twin  City  Traction  Co.,  Minneapolis;  Chicago  Edison  Co.,  Chicago; 
Cincinnati   Gas   &  Electric  Co.,   Cincinnati;    Metropolitan   Street  Railway  Co.,   Kansas  City,   Mo.,  and  others. 


Allis-Chalmers  Co. 

Milwaukee,  Wis.,  U.  S.  A. 


Canadian  Representatives,    AUis-Chalmers-Bullock,    Ltd.,    Montreal 


December  17,   1904 
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TheElectric  Storage  BatteryCo. 


MANUFACTURER     OF    THE 


PHILADELPHIA 


Cbloribe  Hccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PBICK    LISTS    AND    DESCRIPTIVE    BULLCTINS    FOBWAHBED    UPON    REQUEST, 


SALES      OFFICES: 


PaiLADELPBtA, 

Allegheny  Ave. 
and  19tb  St. 


New  Yoek, 
100  Broadway. 


Boston. 
60  Stale  St. 


Chicago.  St.  Louip.  San  Frakcisco,  Clevelakd.  Canada,  Havama,  Cuba, 

:Nrarquetle  Bldg.         WaiDwrigbt  Bldg.  RlaltoBldg.  Citizens  Bldg.  Canadian  General  G.  P.  Greenwood,  Manager 

Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO.  | 

167  S.  CANAL  STREET.  CHICAGO. 


Robert 
Volt-Ammeter 


Dead  Beat 

Accurate.  Durable 

Guaranteed 


List  Price.  S6.U0 
iDcluding  lea  ber 
case. 

Sample  Insini- 
m  en  t  forwarded 
prepaid  on  receipt 
of  $4.50. 

Discount  to  Dealers 

THE  ROBERT 
INSTRUMENT  CO. 

56  Shelby  Sireet 
DETROIT      -     MICH. 


Engineering 


MECHANICAL, 
ELECTRICAL, 
STEAM, 
_  CIVIL, 

Complete  and  ihort  coniBee.  Thoronghly  equipped 
engineering  Bhops.  Shop  work  from  the  be- 
elnning.  Short  courses  In  Steam  and  Electrical 
Englnebrlng.  Expenses  low.  Accommodatlone  the 
best.  'School  all  year.  Students  may  enter  any  time. 
Correipondence  iteam  and  electrical  coureee.  Send 
for  catalogue.  Mention  course  In  which  Iniereited. 
HIGHUID  PARK  COLLEGE,      DES  MOINES,  IOWA. 


ISfSULATBD  WIRES 

COTTON  "^ 

AND   SILK  ^ 

NORTHERN    WIRE 
&  CABLE  CO. 


OFFICES  :  I  Milwaukee,  740-741  Wells  Bldg. 
]  Chicago,  1202  Marquatte  Bldg. 

MAGNET  WIRES 

South   Milwaukee 
Wis. 


•■     Eaale   Brand    Boom- mvetB  ana  Bum 
^"Sl*^    »*'  «»MM     B.--.    FxniMlEhBan     Pint 


Shest  Brass,  mi  rsmpei-a 

Brass  and  Bronze  Drill  Rods 

Brass    and    Copper    Wire 

German  Silver  Sheet  and  Rod 
Brazed  and  Seamless  Tubing 


Om^stc^     Rm##c      Ossk  Marrow,  Broad  MIddIo, 
■*'•■**     ■»•••■»»    Ball  Tloaad  and  Watar  BlaxBt    * 


Ball  Tipped  and  Watop  Closot 


Brass  and  Iron  Jack  Chain,  Brass  Safety  Dhain,  Etc. 

Catalogues  on  Application 

THE  PLUME  &  AT  WOOD  MFG.  CO. 


Mew  York 
Lmiiiii 


Beaton 


San  Franclaco 
I  —  III  — ■  III- 


Chicago     ' : 

^1   lil-MjJ 


I  WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZB  OR 

CONDITION. 

I  WE   CLEAN,   REPAIR  AND   RENEW 

OLD   BELTS. 

LEATHER  PRESERVER  MFO.  CORP. 

27  W.  MONROE  ST.,  CHICAGO 


*************************** 


i( 


STAR 


n 


INCANDESCENT 
LAMPS 


>  ■ 
>■ 
>■ 
>• 
J- 


LONS  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

MADB     BT    THE    MOST    SKILLED    W0RK3IEN.      i  • 


STANDARD  ELECTRICAL  MFG. 
COMPANY,     :     Miles,  Ohio. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


IVII^AINJY,  Ino. 

ARTISANS  IN  PLATINUM 

408-410-412-414  N.  J.  R.  R.  AVE.  NEWARK,  N.  4. 

New  York   Office:    120   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall Electric  Co..— 

Allis-Clialmers  Company 2 

AmericaiLBattery  Co 13 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 19 

American  Diesel  Engine  Co. .16 

Amer.  District  Steam  Co 20 

Amer.  Elec.  Fuse  Co 8 

Amer.  EL  Telephone  Co 19 

American  Elecirical  Works. .13 
American  Platinum  Works . .  1 
Arnold  Elec.  Power  Station 

Co 17 

Audit  Co.  of  IIL.  The. — 

A  Qtomatic  Electric  Co 19 

Babcock  &  Wilcox  Co — 

Badt,  F.  B 17 

Bain,  For6e 13 

Baker  &  Company 3 

Bali.er&Co.,  W.  E 17 

Barnett  Company,  G.  &  H  —  24 
Beardslee  Chandelier  Mfg.Co.— 
Benjamin  Electric  Sffg.  Co..— 

Bennett,  L  A 13 

Benhold  &  Jennings 20 

BissellCo..The  P 24 

Bossert  Electric  Construction 

Co 1 

Brooks.  HallL 20 

Bryan-Marsh  Co — 

Bryan,  Wm.H 17 

Buckeye  Electric  Co — 

BuUock  Elec.  Mfg.  Co 2 

Burlington  E.  R 20 

Butterfield,  J.  F 17 

Byllesby  &Co.,  H.  M 17 

Cantwell  Press,  The — 

Caibartt  &  Co.,  Hamilton..  .— 
Central  Electric  Co 5 


Cent.  Stat,  improvement  Co  14 

Central  TeL  &  EL  Co 18 

Century  Electric  Co 10 

Chicago  Die  &  Electric  Co.. . .  14 

Chicago  Edison  Co 4,14 

Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 12 

Cincinnati  Gas  A- Elec.  Co...  14 
Colonial  Sign*  Insulator  Co.  11 
Columbia  Incand.  Lamp  Co.. — 

Columbia  Mfg.  Co 21 

Continuous  Rail  Joint  Com- 
pany of  America 13 

Cooper-Hewitt  Elec.  Co 8 

Cope.  T.  J 5 

CrawfordsTille  Electric  Co..— 
Crescent  Ins.  Wire  &  CbL  Co.  1 
Crocker- Wheeler  Company. . .  15 

Crolius  it  Son,  E.  R — 

Cutler-Hammer  Mfg.  Co 5 

Cutter  Elec.  &  Mfg.  Company  1 

D.  &.  W.  Fuse  Company 18 

Dearborn  Drug  &  Chem.Wks.16 
Diamond  Meter  Company ....  21 

Directory  of  Engineers 17 

Dixon  Crucible  Co.,  Joseph.. 16 
Duncan  Elec.  Mfg.  Co 23 


Edison  Decorative  &  Minia- 
ture Lamp  Departm't...  11,12 

Edison  Mfg.  Company — 

Edwards  &  Co 13 

Egan,  J.  J 14 

Electric  Appliance  Co 12 

Electric  Storage  Battery  Co . .  3 
Electrical  Engineer  Institute.— 
Electrician  Pub.  Company..  .17 

ErieRy 21 

Fox*    01^8flilfiec3. 


Evans,  Almirall  &  Co 17 

Evans  A  Co.,  W.  R 17 

Faries  Mfg.  Co 

"ForSale"  Advertisements..  14 
Bt.  Wayne  Elec.  Works,  Inc.. 23 
Fostoria  Incand.  Lamp  Co... — 

Fowler,  John  H 21 

Fowler-Jacobs  Company 21 

Franklin  Elec.  Mfg.  Co  — 

General  Electric  Co 9 

General  Engineering  Co., The  17 
General     Incandescent    Arc 

Light  Company 8 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co 6 

Gi.  Western  Smelting  &  Re- 
fining Co     — 

Green  Fuel  Economizer  Co. .16 
Gregory  Electric  Company.  ..14 

HaUberg,  J.  H 17 

Hamacek,  A.  F II 

Hart  Mfg.  Co 15 

Hartford    Steam    Boiler    In- 
spection &  Insurance  Co — 

Hazard  Manufacturing  Co...— 
Highland  Park  College.     ...    3 

Hipwell  Mfg.  Co 18 

Hobart  Elec.  Mfg.  Co 1 

Hoffman,  G.W 14 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Co — 

Humphrey,  Henry  H 17 

Hunt  &  Co.,  Eobt.  W 17 


International  Elec.  Meter  Co    3 
International  TeL  Mfg.  Co... 18 

Jackson,  D.  C.  &  W.  B 17 

Jeffrey  Manufacturing  Co  — 16 
Johns-ManviUe  Co.,  H.  W 7 

Kartavert  Manufacturing  Co. — 
Kellogg  Switchboard  &  Sup- 
ply Company 19,  21 

Kemp,B.  W 17 

KesterElec.  Mfg.  Co 24 

Klein  &  Sons,  Mathias 24 

Kohler  Brothers 17 

Kuhlman  Electric  Co 1 

Leather  Preserv.  M.  Corp 3 

Leffel  &  Co.,  James 16 

Letheule,  Paul 1 

Lindsley  Brothers  Company.. 2i 
Loud'sSons  Co.,  H.  M — 

Machado  &  Roller , i 

Maltby  Cedar  Company 2i 

Manhattan  EL  Supply  Co — 24 

Manros3,  F.  N .  — 

Marinette  Gas  Engine  Co 16 

Matthews  &  Bros.,  W.N 13 

McLaughlin  &  Co.,  Jas 5 

McLennan  &  Company,  K 12 

Mechanical  Appliance  Co 16 

Mica  Insulator  Company 12 

Miscellaneous  Advs 14 

Monon  Railroad U 

Morrison  Lbr.  Co. ,  J.  W 20 

Mueller  Company,  William.. 21 
MunsellA  Co.,  Eugene 12 

National  Carbon  Co 7 

National  Electric  Co 10 

National  India  Rubber  Co 1 

New  England  Butt  Co 13 


Illinois  Central  Ry 20 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co... .  I 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 


Newgard  &  Co.,  Henry 21 

New  York  Cent.  Ry 20 

New  York  Ins.  Wire  Co 13 

Northern  Elect'l  Mfg.  Co....  12 
Northern  Wire  &  Cable  Co...  3 
Northwestern   Storage    Bat- 
tery Co 5 

Okonite  Co.,  The 1 

Osburn  Flexible  Conduit  Co.l3 

Pacific  Coast  Pole  Co 21 

Paragon  Fan  &  Motor  Co — 

Pardridge  Shade  &  Ecfi.  Co.  .— 

Pass  &  Seymour,  Inc lO 

Phelan,  D.  W 2i 

Phillips,  Eugene  F 13 

Phillips  Insulated  Wire  Co...  13 

Phoenix  Glass  Co — 

Phosphor-Bronze  S.  Co 16 

Pignolet,  L.  M 12 

Pittsburg  &  L.  S.  Iron  Co ....  20 

Plume  &  At  wood  Mfg.  Co 3 

Porter  Cedar  Company 21 

Prometheus  Electric  Co..  The  i 

ReisLnger,  Hugo 9 

Replogle  Governor  Works..  .  1 
Reynolds  EL  Flasher  Mfg.Co.  12 
Robert  Instrument  Co.,  The..  3 

Roche,  Wm 15 

Roebling's  Sons  Co, ,  J.  A 24 

Euebel-Schwedtmann- Wells..  17 
Runzel-Leni  Elec.  Mfg.  Co...— 

Safety  Ins.  Wire  &  Cable  Co.  .24 

Sargent  &  Lundy 17 

Sauquoit  Silk  Mfg.  Co 13 

Schotl,  W.  H 17 

Signalold  Chemical  Works... 1 2 
Simplex  Electrical  Co.,  The..  I 
Simplex  Elee.  Heating  Co ....  12 


Speer  Carbon  Co — 

Sprague  Electric  Company. . .  12 

Squire  Electric  Co — 

Standard  Elec.  Mfg.  Co 3 

Standard TJnderg.  Cable  Co....— 
Stanley  Elec.  Mfg.   Co.,  The   4 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 17 

Sterling  &  Son,  W.  C 21 

Sterling  Electrical  Mfg.Co...  15 
Sterling  Varnish  Co. ,  The ....  1 1 

Stow  Mfg.  Company — 

Stromberg-Carlson  TeL  Mfg. 

Company 18 

Sturtevant  Company,  B.  F...2J 

Temple  Pump  Co — 

Torrey  Cedar  Company 21 

Trumbull  Elec.  Mnfg.  Co — 

Turner  Brass  Works 9 

Union  Electric  Mfg.  Co — 

Valentine-Clark  Co.,  The — 

Vulcanized  Fibre  Company.  .24 

Wagner  Electric  Mfg.  Co 15 

Walsh's  Sons  &  Company 1 

Warren  Elec.  Mfg.  Co 24 

Wesco  Supply  Co 12 

Western  Electric  Company. ..  7 
Westlnghouse      Electric      A 

Manufacturing  Co 22 

Weston  Electrical  Inst.  Co...  i 
Whitehead  Machinery  Co . . .  14 

Wllmerding,  C.  H — 

Woolley  Fdy.  &  Mach.  Wks..~ 
Worcester  Company.  C.  H 20 

Yesbera  Mfg.  Co 18 

Yost  Electric  Mfg.  Co i 

Zero  Man  Sign  Works ~ 
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If  you  want  Wires   or    Cables    insulated    w 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy     .... 


H^ 


rith   the  ^  ^fl 


Complete    stock    of 

all  sizes  constantly  on  hand 

for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COMPANY, 


WRITE  FOR  PRICES. 


139  ADAMS  STREET,  CHICAGO. 


ssmimmtmtmmmmmmmmmmmmmtfflnfmmmK 


NOW  READY! 

WESTERN    ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 

FOR  1905. 
-TEIM  CENTS  A,  ^^FSY. 

Electrician  Publishing  Co., 

5  rO  MARQUETTE  BUILDING, 

CHICAGO. 


T^iiuuauiaiuuaiiUiiuuuuiuiUiuuaauauuuiiiu^iiiaiaiE^ 


THE  B.  O.  TRANSFORMER 

Do  you  expect  to  need  new  transformers  this  fall?     If  you  do,  the  B.  O.  will  interest  you. 

Low  Losses 

High  Efficiencies 

High  Insulation 

Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  we  will  tell  you  about  our  insulation  and  the  advantages  of  slab  wind- 
ings in  connection  with  oil  ducts. 

The     Stanley    Electric     Manufacturing    Company 
pittsfield,  massachusetts 

Atlanta,  Gar,  Empire  Building  Boston,  Mass.,  Oliver  Building 

CHICAGO,  ILL.,  IVIoNADNOCK  Block  Denver,  Col.,  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co. 

New  York,  N.  Y.,  29  Broadway  Philadelpliia,  Pa.,  North  American  Building 

St.  Louis,  Mo.,  Century  Bldg.  San  Francisco,  Cal.,  69-75  New  Montgomery  St. 

Seattle,  Wash.,  Pioneer  Bldg.  ^ 

Representatives  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Co.  of  Toronto  ' 

"THE  S.  K.  C.  SYSTEM" 


I 
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WESTERN    ELECTRICIAN 


WE  DON'T  WANT  TO  MAKE  YOU  BUY  IT 


vlon/^: 


But  we  do  want  to  convince  you  of  its 
superior  qualities,  wliich  are  sure  to 
appeal  to  every  buyer  who  wants  tlie  best 
for  the  money. 


sLOW/^ 


trad:;     .n.^ru.  trade     mark. 

OKONITE  IS  FOR  QENBRAL  USE  WHERE  AN  INSULATED  WIRE  IS  REQUIRED. 


(hdtd  (ElwWrCimqiHii^, 


264-266-268-270  FIFTH  AVE. 
CHICAGO. 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Rememjier  these  rods  have  ao  lost 
motioQ, 

These  Coupling  are  of  Steel  and 
are  uade  ia  the  best  possible  maDaer. 


Write  for  list  of  persons  usios  tnese 
rods— 26,000  sold  eioce  May  1902.  Made 


ice,  3  It.  75cents,4ft.85CeDta. 
Patented  Febrnary  34, 1903, 


3244  Hortb  Flft«Both  Str«»t 


PHILAOELPNIJI,  PK 


SATISFACTION    ASSURED 


Every  battery 
has  its  own 
guaranteem 

Lighting 
Batfoflea, 

Automobile 
Sparkmra, 


^ 


•^ 


Prompt   delivery  ^ 

made   on   rush  or-  ^ 

ders.  4* 

We   work    night  ^ 

and  day.  '^ 

Northwestern  Storage  Battery  Co.,    ^ 

^  285  Madison  St.,  ...  Chicago,  HI.  ^ 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

\  14  Years'  Use  on  Street  Ry,,  Light  and  Power  Coniniiilatoi  s 
Has  Proven  its  Wortti.    WE  GUARANTEE  RESULTS. 
/Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES. 

JAS.  Mclaughlin  &  CO.,  '»c.>s'^"»" 


586  Fulton  Street, 


Flat  Bed  and  Small  Rotary 
Press  Controllers 


One  of  the  six  "Carpenter"  types. 

The  "Carpenter"  system  gives  such  a  wide  range  of  speed  and 
such  perfect  control  that  a  press  can  be  moved  an  eighth  of  an 
inch  at  a  time,  and  from  that  to  top  speed,  with  every  desirable 
intermediate  speed. 

Six  types,  alike  in  principle,  different  in  detail.  Bulletins  8i 
to  86  explain.  We'll  send  them  if  you  let  us  know  that  you  want 
them. 

The  Cutler-Hammer  Mfg.  Co., 

Electric  Controller  Manuiacturers 
and  Electrical  Enginecn. 

MILWAUKEE,  "WIS. 

New  York,  Boston,  Chicago,  Pittsburg. 


ELECTRICITY  FOR  ENRINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
SIC  Marquette  Building,  •  •  OMIOAOO 


STANLEY  INSTRUMENT  CO. 

GREAT    BARRINCTON,  MASS.,  U.  S.  A. 


UNIVERSAL  EXPOSITION 

ST.  LOUIS 

1904 


GOLD  MEDALS 

«DS    AT 

IVI 


PAN-AMERICAN  EXPOSITION 
BUFFALO 
I90I 


THE    HIGHEST    AWARDS    AT    BOTH    EXPOSITIONS    FOR 


WESTERN    ELECTRICIAN 


December  17,   1904 


i 

k.       J 

^ 

Complete                     Railway  Line  and  Regulating 
Storage                       Isolated  and  Train  Lighting 
Battery                        Central  Lighting  and  Power 
Plants                          Electric  Vehicle  and  Telephone 

aOULD  COUNTER  B.  M.  P.  BOOSTER  SYSTEMS 

,   NEW  YORK.  1  W.  3-tth  Street.                                                               AVOPK'S  •        FIPPFW       N       V 
Sales                   j   BOSTON,  89  St.te  street.                                                                          WUK^^  .        UtKCW,     1>.     Y. 

Offices  i   CHICAUO,  The    "Rookery."                                                                                                   n..ll»+i»i« 
t  SAN    FRANCISCO,    Century    hiectric    Co.                                                                         DUIlCllII*. 

(?louI& 

CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AccoantantB    and    Andl* 
tora. 

Audit  Co.  of  Illinois 
Adjnatera,   Cord. 

Incandes.  EL  Lt.  Mauip.  Co. 
Adjnaterfl*  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors  (Tel.  A  Tel.) 

Bennett.  I.  A. 
Matthews  &  Bro..  W.  N. 
Annnnclatora. 

Oenlrai  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manliattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Batteries  and  Jars. 

Bis3eUCo.,TheF. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Roche,  Wm. 

Wftsco  Supply  Co. 

Western  Electric  Co. 
Bella,   BaKEerSt  Ktc. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Belt  Dreaalnff. 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 
Beltinff. 

Leather  Preserver  Mfg.  Cor)» 
Blovr  Plpea. 

Turner  Brass  Works 
Bloivera, 

Green  Fuel  Economizer  Co. 

SturtevantCo.,  B.  F. 
Boiler  Componnda. 

Dearborn  Drug  A  Chem.  Wks, 
Bollera. 

AUis-Chalmers  Company. 

Babcock  &  Wilcox  Co. 
noolca.   Klectrlool. 

CantweU  Press.  The. 

Ele.cf.rlclan  Publishing  Co, 
Bootbaf   I'elepbone. 

YesDera  Mfg.  Co. 
Bracketa. 

Faries  Mfg.  Co. 
Braahea. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cable  Hansera. 

BtssellCo..  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Cables  [See  Wires  and  Cables! 
Canopiea. 

Furies  Mfg.  Co. 
Carbona^    P  o  1  n  t  a    and 

Platea. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Go. 

National  Carbon  Co. 

Relslnger,  Hugo. 

Speer  Carbon  Co. 

Wesco  Supply  Co. 
Oaatlnsa. 

[I'arles  Mfg.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 
Chalna. 

Jeffrey  Mfg.  Co. 
Chandellera. 

Faries  Mfg.  Co. 
Clrcalt   Breakera. 

Culler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  Mf^;.  Co. 

Fl.  Wavne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Comjiany. 

Westlnghou.se  El.  &  Mfg.  Co. 
Clnatera. 

Benjamin  Elec.  M  fj;.  I'd. 

Faries  Mfg.  Co. 
Coal    and    Aabea    Ha.nd- 

lintt  Haohlnerjr. 

Jeffrey  MTg.  Co. 
i^otla  and   Uafcneta. 

WfeAtprn  Electric  Co. 
Coloring.  liamp. 

Slguuloid  Cbemlca!  Works. 
I'ncnTnatntnr  CntnpooDi) 

Crolius  A  SoD.E  R, 


Egan,  J.  J. 

McLaughlin  &  Co.,  Jas. 
McLennan  &  Co.,  K. 

Condensers,   Electric. 

Stanley  Elec.  Mfg   Co. 

Conduit  and  Condaita. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Osburc  Flexible  Conduit  Co. 
bprague  Electric  Co. 
Wesco  Supply  Co. 

Contractora    and    Blec- 
trlc   Llffht  Flanta. 

.■\,llis-Chalmers  Company. 
Bullock  El.  Mfg.  Co. 
Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &.  Mfg.  Co. 

Controllers,    Crane. 

Amer.  Elec.  Fuse  Co. 
Copper,  Scrap. 

Great    Western    Smelting    A 
Refining  Co. 
Cord. 

Runzel-Lenz  Elec.  Mfg.  Co. 
CrOBS-Arms,     Pins     and 

Brackets. 

Berthold  &  Jennings. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Cat-Onta  and  STvltobea. 

Blssell  Co..  The  F. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Clinton  Stamping  &  Elec.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Klectrlc  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hamacek,  A.  F. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Dynamoa  and  Hotora. 

Allls-Ghalmers  Company. 

Blssell  Co..  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Centurj'  Electric  Co. 

CrawfordsvUle  Electric  Co. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg;.  Co. 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A.  Mfg.  Co. 
Iilcononilzera,    B'ael. 

Green  Fuel  Economizer  Co. 
Blectrlo    Hcatlns'  Appl. 

Rlectrlc  Apjillance  Co. 

Prometheus  Electric  Co- 
Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Blectrlo    RallTrars. 

Crocker- Wheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Blectrlcal  and  Me<3han- 

leal   Bnaclneera. 

Arnold  Elec.  Power  Stafn  Co. 

Badt,  F.  B. 

Baktr  ACo.,  W.  E. 

Bryan,  Wra.  H. 

Butterfleld,  J.  F. 

Byllesbv  A  Co..  H.  M. 

Evans,  Almlrall  A  Co. 

General  Engineering  Co.  .The. 


Hallberg,  J.  H. 
Humphrey,  Henry  H. 
Hunt  &Co..Robt.  W. 
Jackson,  D.  C.  &.  W.  B. 
Kemp.R.  W. 
Kohler  Brothers. 
Newprard  &  Co..  Henry. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Schwedtman,  Wells. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Squire  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Stanton,  LeRoy  W. 
Wilmerding,  C.  H. 

Electrical  Inatramenta. 

(Recording  and  Testing.) 

Blssell  Co.,  The  F. 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Machado  &  Roller. 

PIgnolet,  L.  M. 

Robert  Inst.  Co.,  The 

Stanley  Elec.  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co 

Weston  Electrical  Inst.  Co. 
Blectro-PlatinfiT  Macb'} 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Blevatora-ConT-eyora. 

Jeflfrey  Mfg.  Co. 
Gnslnea,  Gaa  and  Gaao- 

line. 

AUis-Chalmers  Company. 

Marinette  Gas  Engine  Co. 

Temple  Pump  Co. 

Woolley  Fdy.  &  Mach.  Wks. 
Bng^lnes,  Oil. 

American  Diesel  Engine  Co. 
Gnsrines,  Steam. 

Allis-Chalmers  Company. 

Sturtevant  Co.,  B.  F. 
Pans    and   Fan    Blotora. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

SturtevantCo..  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Go. 
Fibre. 

Kartavert  Mfe.  Co. 

Vulcanized  Fibre  Co. 
Pilea. 

Barnett  Co.,  G.  A  H. 
Fittings. 

Faries  Mfg.  Co. 
FIxtnrea,  Gaa  and  dec. 

Beardslee  Chandelier  Mfg.Co. 
Klaabers. 

Blssell  Co.,  The  F. 

Reynolds  EL  Flasher  Mfg.Co 

Wesco  Supply  Co. 
Flexible  Sbafts. 

Stow  Mfg.  Co. 
Forces. 

Sturtevant  Co..  B.  F. 
Fnaea  and  Fnse  VTlre. 

Amer.  Elec.  Fuse  Co. 

BlsseUCo.,The  F, 

Central  Electric  Co. 

Central  TeL  A  El.  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

Clinton  Stamping  A  Elec.  Co. 

D.  A  W.  Fuse  Company. 

Klectrlc  Appliance  Co. 

Johns-ManvIlleCo.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Globes,    Refleotora    and 

Shadea. 

Postoria  Incan.  Lamp  Co. 

Holophane  Glass  Co. 

Pardridge  Shade  A  Refl.  Co. 

Pbtenlx  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Governorn,  Water 'Wheel. 

Reploglp  Governor  Works. 
Graphite  Speclaltlea. 

Dixon  Crucible 'Co..  Joa. 

Holmes  Flbre-Graphlte  Co. 


UeatluB    (S!  X  b  a  n  a  t 
Steam). 

Amer.  District  Steam  Co. 
Heatlne    and    Ventllat- 
Iner   Apparataa. 

Sturtevant  Co.,  B.  F. 
Heattnsr,   Hot   Water. 

Evans,  Almirall  A  Co. 
Holdera,  Inc.  Lampa, 

Electric  Appliance  Co. 
Incandesent  Electric    Light 
Manipulator  Co. 
Inapeetlon  &  Insnrance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Go. 
Inanlatlnar  Uacblnery. 

New  England  Butt  Co. 
■nanlatora  and  Inaulat- 
Ingr   Uaterlala. 

American  Electrical  Works. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Johns-ManviUe  Co.,  H.  W. 
Kartavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Go. 
New  York  Insulated  Wire  Co. 
OkoniteCo.,The. 
PhiUips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Sterling  Varnish  Go. 
Vulcanized  Fibre  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

.Sanction  Boxes. 

Bossert  Elect.  Coast.  Co. 
General  Inc.  Arc  Light  Co. 

I.ampst  Are. 

BIsseUCo.,TheF. 

Central  Electric  Go. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregorj'  Electric  Co. 
_Hlpwell  Manufacturing  Co 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps,  Incandescent. 

Blssell  Co.,  The  F. 

Bryan-Marah  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  lucand.  Lamp  Co. 

Franklin  Electric  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sawyer-Man  Elec.  Co. 

Standard  Elec'l  Mfg.  Co. 

SterUng  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps,      Incandescent-^ 

Replacera  &  Cleanera. 

Inc.  EL  Lt.  Manipulator  Co. 
Lamps,  Vapor. 

Cooper,  Hewitt  Elec.  Co. 
Letters,  SlRn. 

Colonial  Sign  A  Insulator  Co. 
Llsrbtnlnar   Arreatera. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Llnemen'a   Cllmbera. 

Klein  A  Sons,  Mathlas. 

Magnet  "Wires. 

(See  Wires  and  Cables.) 

Mecbanioal    Draft. 

Green  Fuel  Economizer  Co. 
Sturtevant  Co.,  B.  F. 

Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene 


Sllnlns:  Apparatna,E:ieo. 

AUis-Chalmers  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
motors.    <See  Dynamos  and 

Motors.) 
Nippers  and  Pliera. 

Klein  A  Sons,  Mathlas. 
Novelties,  Llg:hting. 

Letheule.  Paul 
NoKzlea. 

Faries  Mfg.  Co. 
OTcralls. 

Carhartt  A  Co.,  Hamilton. 
Patent    Attorneys. 

Bain,  Foree. 
Phospbor  Bronse. 

Phosphor  Bronze  Sm.  Co. Ltd. 
Platlnnm,      Wire      and 
Sbeet. 

American  Platinum  Works. 

Baker  A  Company  Inc. 
Poles  and  Ttea. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Go. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Cedar  Go. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  WlUlam. 

Pacific  Coast  Pole  Go. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Sou,  W.  G. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  U  H. 
Pollab   (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portablea. 

Faries  Mfg.  Co. 
Power  Tranamlaalon 

Uacblnerx* 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Railway  Supplies. 

Wesco  Supply  Co. 
Refiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-W^ln  dins— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rbeostats. 

Amer.  Electric  Fuse  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Go. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Westinghouse  EL  A  Mfg.  Co. 
Rods,   Condnlt. 

Cope,  T.  J. 
Schools  and   Colleges. 

Electrical  Engineer  Inst, 

Highland  Park  College 
Second-Hand  Uacb'x* 

Blssell  Co.,  The  F. 

Cent.  Stat.  Improvement  Co. 

Clucinaati  Gas  A  Elec.  Co. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Go. 
Shades,   Lamp. 

Faries  Mfg.  Co. 
Sheet    Brass    A   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Sisns.  Blectrlo. 

Zero  Marx  Sign  Works. 
Silks,      InanlatlnsT      and 
Braiding'. 

Sauquolt  Silk  M^g.  Co. 
Sockets  &   Receptaclea. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Go. 
Soldering    Stlcka.    Salts 

and   Paate. 

CroUus  A  Son.  E.  R. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speoklnic   Tnbea. 

Central  Electric  Co. 

Edwards  A  Go. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Wastern  Electric  Co. 


Speed   Indlcatora. 

Weston  Electrical  Inst.  Co. 

Storage    Batterlea. 

American  Baitery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Soppliea,    General  Bleo- 

Bissell  Co.,  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 

Si(Tltohboardji. 

Blssell  Co.,  The  F. 

Gen.  Incan.  Arc  Light  Co. 

Telephonea,  Telephon* 
Material  and  STrJitcb> 
boards. 

American  EL  Telephone  Oo 
Automatic  Electric  Co. 
Blssell  Co.,  The  P. 
Central  Electric  Go. 
Central  TeL  A  El.  Co. 
Electric  Appliance  Go. 
International  TeL  Mfg.Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Stromberg-CarlsonTel.  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

Time  Swltobas. 

BlsseUCo.,TheF. 


Fox*    A.]Lf>]3.^l>et:lo^l    Irxdesc    o:f    A.<^^%rGtrt±»&i:x^&T\±^     See    f*^fi:e 


Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Co. 
Craw  fords  ville  Electric  Co. 
Crocker- Wheeler  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elec.  Mfg.Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westinghouse  EL  A  Mfg.  Go, 

Trnoks,  Ellectrlo  Car. 

General  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Turbines,    Steam. 

Allls-Chalmers  Co. 
General  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co 

Tnrbine    Water  Wbeels 

Leffel  A  Co.,  Jas. 

Varnlsbes. 

Sterling  Varnish  Co.   ' 
Vnlcanlaed  Fibre. 

Vulcanized  Fibre  Co. 
'Whiatlea,   Blectrlc. 

Electrical  Appliance  Co. 

W^lres    A    Cables— Haff- 
net  Wires. 

American  Electrical  Worlu. 
Blssell  Co.,  The  P. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescentlns.WireACble.  Co 
Electric  Appliance  Go. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  Wire  Co. 
Northern  Wire  A  Cable  Co. 
Okonlte  Co.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  Wire  Oo 
Roebline'a  Sons  Co..  J.  A. 
Runzel-Lenz  Elec.  Mfg   Co. 
Safety  Ins.  Wire  A  Cable  Oo. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Oo 
Wesco  Supply  Co. 
Western  Electric  Companj. 

3. 
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GRAND   PRIZE 


Awarded  by  LOUISIANA   PURCHASE  EXPOSITION,  St.  Louis 


TO 


NATIONAL    CARBON    CO 


CLEVELAND,    OHIO 


FOR  ALL   CARBON  PRODUCTS 


INCLUDING 


COLUMBIA 

Enclosed   Arc   Carbons 


NATIONAL  ELECTRIC 
CODE 

STANDARD  FUSE  DEVICES 

ARE    READY 


OUR    LABEL 


250-N^^I-T 


TYPE  B  (Ferrule  Contact). 

I -30  Amps.,  1,  2,  3  Pole,  Main  Line. 

31  -60  Amps.,  1,  2,  3  Pole,  Main  Line  . 

TYPE  E  (Knife  Blade  Contact). 

61    100  Amps.,  1,  2,  3  Pole,  Main  Liie. 


TYPE  E  (Knife  Blade  Contactl. 
101-200  Amps.,  1  Pole,  Main  Line. 
201-400  Amps..  1  Pole.  Main  Line. 
401 -600  Amps.,  1  Pole.  Main  Line. 


6oo>>/^i--r 


TYPE  B  (Ferrule  Contact). 
1-30  Amps.,  1  Pole,  Main  Line. 
31  -60  Amps.,  1  Pole,  IVIain  Line. 
TYPE  E  (Knife  Blade  Contact). 

61 -100  Amps.,  1  Pole  Main  Line. 


TYPE  E  (Knife  Blade  Contact). 
101-200  Amps.,  1  Pole,  Main  Line. 
201-400  Amps.,  1  Pole,  Main  Line. 
401-600  Amps.,  1  Pole,  Main  Line. 


="  H.WJOHNS-MANVILLECO.  :=- 

CLEVELAND   MfrB.AsbestosiodMiEneila  Pipe  aid  BollerCoverlaES,Roofla2aiid  Packings     pARIS 

PITTSBURG        100  WILLIAM  ST.,    NEW  YORK.      Brussels 


DIRECT-CURRENT 


Motors  and  Generators 


Arc  Lighting  Systems 


Bulletins  On   Request 

Western  Electric  Company 

CHICAQO  NEW  YORK 

OTHER  LARQB  CITIES 


WESTERN    ELECTRICIAN 
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"Just  As  Good  As  Day  Light" 

No  Shadows,    No  Glare,     No  Flicker. 

Cooper  Hewitt  Mercury  Vapor  Lamps 


TYPE  H-6  LAMP. 


diffuse  their  light  so  that  it  strikes  your 
work  from  all  sides.  There  is  no  "stand- 
ing in  your  own  h'ght."  There  is  nu 
need  of  adjusting  brackets,  cords  or 
lamp  holder.  The  cost  is  but  35?  of 
other  Electric  Lighting.  There  is  no 
consumption  of  light-giving  element  and 
no  need  of  trimming.  Have  twice  the 
efficiency  of  the  arc  lamp  and  from  7  to 
9  times  the  efificiency  of  the  incandes- 
cent. 

Especially  adapted  for  use  in  draft- 
ing rooms,  machine  shops,  press  rooms, 
factories  and  offices. 

Send  for  Booklet. 

For  Direct  Current  Systems  Only. 


"We  were  awarded  by  th«  X^oni^iana  Purchase  Exposition  a 
Gold  Medal  for  Tapor  Lamps  for  Photo-EngraTlng  and  also  tbe 
Grand  Prize  for  Eltjctrlc  l^ighting  Work  In  the  development  of 
the  Mercnry  Vapor  Lamp. 

Cooper  Hewitt  Electric  Co. 


220  W.  29th  St. 


PhUadelphIa  OHIce,  1121  Walnut  Street. 


New  York  Cily 


Perfect  Control  — Indefinite  Regulation 

No  Flashing— No  Repairs 

Burnouts  Impossible— Last  Forever 

ALLEN. BRADLEY 

mmm 

For  All  Purposes  of  Electric  Current  Control 

Prices  Reasonable— Satisfaction  Guaranteed 

SEND    IN    A   TRIAL    ORDER 
Ask  your  Engineer  or  Electrician  about  it. 

AMERICAN  ELECTRIC  FUSE  CO. 

48-50  West  Jackson  Boul. 
CHICAGO,  ILL. 


Cbeck 
Here 


.D.  C.  Multiple,  100  to  125  V.  Arc  Lamps  "O." 
.  D.  C.  Series  C.  P..  200  to  600  V.  Arc  Lamps  "L  3." 
.  D.  C.  Series.  Constant  Current  Arc  Lamps  "L  5." 
-A.  C.  Multiple,  60  to  133  Cycle  Arc  Lamps  "L  6." 
.A.  C.  Arc  L^mps  "L  7,"  Series  Shuntwound. 

A.  C.  Differential  Arc  Lamps  "L  8."  Series. 

D.  C.  Multiple,  200  to  250  V.  Arc  Lamps  "L  12." 

D.  C.  Multiple,  100  to  125  V.  I^mps  "L  11"  and  "L  21." 
-D.   C.   Multiple.   100   to  125,    200   to   250   V.,  Types  "L  31." 

"L  41,"  "L  22"  Arc  Lamps. 
.Catalogue  of  Parts  of  Types  "L  11"  and  "L  21"  Arc  Lamps 
.  Concentric  Arc  Light  Diffuser  Outfits. 

Elanger  Board  for  Multiple  Arc  Lamps. 

Combined  Hanger  and  Absolute  Cutouts. 
.  New  Trimming  Device  for  High-tension  G.  I,  Arc  Lamps. 
.  Carbons  for  Enclosed  Arc  Lamps,  "Electra." 

G.   L   Incandescent  Lamps. 
-  ■"Zodiac"  Incandescent  Lamps. 

Open  Bottom  Globes. 

.  Automatic  Switches. 

.  Knife  Switches,  Slow  and  Quick  Break. 

G.  I.  Type  Two-knife  Switches. 
.  Oil  Switches  and  High-tension  Apparatus. 
.  Stab  Switches,  for  Series  Arc  or  Incandescent  Circuits. 

Voltmeter  and  Ammeter  Switches. 

Circuit-breakers,  Under  and  Over  Load. 

Circuit-breakers,  Special  Small  Sizes  (Type  C.  B.). 

■  Protective  Fuse  Devices. 

■  S.  K.  C.  Instruments. 

■  Portable  and  Small  Pocket  Type  Voltmeters  and  Ammeters. 

■  Round  Pattern  Voltmeters  and  Ammeters. 

■  Lightning  Arresters. 


Primary  Fuse  Box.  Insulator  Type. 
.  Kloor  Outlet  Boxes    (Water-tight). 

Flush  Receptacles  and  Plugs. 
.  Flush  Wall  Pocket  Receptacles. 
.  Flush  Push  Button  Switches. 

Pendant  Push  Button. 
-  Snap  Switches. 

Punched  Clip  Knife  Switches. 
.  Transformer,  Type  Z. 


Rheostats  and  Field  Regulators. 
.  D.  C.  Motors  and  Generators. 

A.  C.  Small  Motors. 
.  'Jrinding  and  Buffing  Motors. 
.  Roiary  Converters  and  Motor  Generators. 
.  D.  ('.  and  A.  C.  Sewing  Machine  Transmitters. 
.  l».  C.  Desk.  Bracket  and  Ti-unnion  Fan  Motors 

D.  C.  Ceiling  Fans. 
.General  Instruction  Bulletin  Paragon  Motors. 


Small  Plant  Switch  Panels. 
Plug  Panel  Boards. 
-  G.  I.  Panel  Boards  and  Fuse  Carriers. 


■  Wright  Discount  Indicator. 

Blue  Printing  Outfit. 
•  VndcrgToiind  Apparatus. 


G.  I.  White 
Catalogue 


Arc  ud 

lacaodesceol 

Limps 


G.I.  Pink 
Catalogue 


Switchboard 
ApplliDces 


G.  I.  Buff 
Catalogue 

Wlrlfltaod 

Oencril 

AppHaoces 


G.  I.  Yellow 
Catalogue 


Motors  sad 
QcDerstors 


G.I.  Blue 

Catalogue 

Puals 


I  G.  I.  Green 
>  Catalogue 
\    Mlscelliaeoat 


Cut  This  Out 


and 


Mail  To 

General  Incandescent  Arc  Light  Co. 


529  W.  34th  Street 


New  York  City 


Information  and  Data    on    any    item 
checked  would  be  appreciated* 


Name 


Address. 


City  and  State. 
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It  Will  Interest  You 
to    Know   What    the 


Mestern    Electric  Company  Have  to  say  Regarding 

HIGHEST  GRADE  NUERNBERG 

CARBONS 

•TRADE    MARK* 

in  their  circular  letter  dated  October  7,  1904,  which  in  part  reads  as  follows: 

"It  seems  almost  an  unnecessary  proceeding  to  write  a  letter  advertising  the  'ELECTRA'  Carbon,  or  to  dwell  upon  its  merits,  to 
any  great  extent,  inasmuch  as  the  'ELECTRA'  Carbon  is  the  STANDARD  OF  PERFECTION,  to  which  all  other  manufacturers  of 
carbons  endeavor  to  reach.     We  think  this  is  a  sufficient  recommendation  in  itself. 

If  you  have  not  been  using  these  carbons  in  your  arc  lamps,  it  would  certainly  pay  you  to  give  them  a  trial.      You   will    find   that 
the  expenses  of  trimming  are  reduced  from  15  to  20  per  cent." 


HUGO  REISINCER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK  CITY 


THE 
BEST 


BRAZING  TORCH 


FOR  EliCTRI- 
CIANS 

HOTTEST  ON  EARTH 

The  Turner  4B  Gasoline  Brazing 
Torch  is  ased  by  all  mechanics 
for  light  work  in  brazing,  anneal- 
ing, tempering  and  drawing 
temper  of  small  tools,  etc.  This 
torch  prodaces  an  intensely  hot, 
pointed  flame  of  over  3,000*'  Fahr, 
Barns  4  hours  from  one  filHog. 


PRICE  $4. 


THE  TURNER  BRASS  WORKS 

23  N.  Franklin  St.,  Chicago 


NET 


FARIES 

FIXTURES 


Shades 

Brackets 

Clusters 

Portawbles 

C&.nopies 

Chandeliers 

Nozzles 

Fittings 

C&.stings 


aj-e  UNIVERSALLY 
USED 

m  Catalog  Mailed  on  Application 

FARIES  MFG.  CO. 

DECATUR,  ILL. 


<eneial&lectzi(^empanf/^ 


TRANSFORMERS   FOR  THAWING  OUT  WATER  PIPES 


LIGHT 


SIMPLE 


PORTABLE 


Are  furnished  for  installation  on  alternating  current  light- 
ing or  power  circuits  below  3,500  volts,  and  give  absolute 
control  of  current  and  voltage  from  zero  to  maximum. 

IT  WILL  QUICKLY  PAY  FOR  ITSELF 

Order  now  and  be  equipped  for  cold  weather. 
It  is  fully  described  in  Pamphlet  No.  1047.  Write  for  it. 


Genera!  Office:     SCHENECTADY,  N.  Y. 

Chicago  Office:    Honadnock  Block  Sales  Offices  in  all  Large  Cities 
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SINGLE-PHASE                 SELF-STARTING 
ALTERNATING  CURRENT  MOTORS 

That  will  start  under  full  load  are    our   specialty.     Can 
be  mounted  on  floor,  ceiling,  or  side  wall.     It  is  to  your 
interest  financially  to  become  acquainted  with   them   be- 
fore placing  your  next  order. 

CENTURY  ELECTRIC  COMPANY 

Main  Office  and  Works 
I007-9-I  1  Locust  Street                                          St.   Louis,   Mo. 

"^W^^ 

For  Immediate  Delivery 


MODERN  DESIGN 


SUPERIOR  PERFORHANCE 


Gold  Medal 
Generator  Unit 


Hamilton  Corliss  Cross  Compound  Verti- 
cal Condensing  Engine,  2, 250  horsepower. 


1,500  K.    W.,    3   Phase  25   cycles, 
6, 600 -Volt     National     Alternator. 


Released  at  close  of  St.  Louis  Exposition. 

For  prices  and  terms  apply  to 

HOOVEN,  OWENS,  RENTSCDLER  CO. 


HAMILTON,  OHIO 


National  Electric  Company 

flilwaukee 


P^.  &  s. 
'd  SINGLE    WIRE    CLEATS 


Made  in  5  sizes  to  tatke   wires 
from    No.  14   to  400.000    C.    M. 


NEW  YORK 


PASS    ^   SEYMOUR,    Inc.,   Solvay,    N.  Y. 

CHICAGO  SAN    FRANCISCO 
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SERIES    ARC    LIGHTING,   D.   C. 

OR    A.    C.    IS    NOT    COMPLETE 

WITHOUT 

SERIES  CUTOUTS 


Not  more  so  than  A.  C.  transformer 
system  would  be  complete  without 

riit-nntc  No.  1.    Series  Cut-Out  with  Porcelain  Housing 

Send  all  orders  to  A.  F.  HAMACEK,  No.  2039  Kenmore  Ave.,  Chicago. 
Will  sell   interest  in  the   manufacturing  of  these  Cut-Outs  and   Arc   Lamps. 

A    UNIVERSAL    DEMAND 


No.  2039  Kenmore  Avenue 


CHICAGO,  ILLINOIS 


>A/iHi'rE    f»orce:l.ain 


F-IREF3ROOF' 


FOR    ELECTRIC    SIGNS 

AGENTS    WANTED    WHEREVER    THERE    ARE    CENTRAL    STATIONS. 


COU.OiMliek.l_     SIOIM     A.IMD     I IMSUI  l_A.TrOF»     CO., 


AKROIV,     O. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  gio  riarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


STERLING  BLACK  PLASTIC  INSULATOR. 

WATER  REPELLENT.  OIL  PROOF. 

One  hundred  days'  contlnuoui  baking  at  180°  F.  will  not  make  it  brittle. 

THE  STERLING  VARNISH  CO  ,        -        -       Pittsburg.  Pa. 


I 


10 


EDISON  TELEPHONE  LAMPS 


ARE    THE 


Standard  for  Visual  Signals 


They  Save  tKe  "  ExcKange  "  time  and  money ;  because 
every  la.nYp  is  perfect — sure  to  fit— sure  to  burn. 
TKe    life     is     extremely     lorvg.    running     into    yea,rs. 


4 

I 


i 


EDISON  DECORATIVE  AIND  MINIATUPE  LAMP  DEPARTMENT 

i  GENERAL  ELECTR.IC  COMPANY. 

% 

%  Main  Sales  Office,  Hai.rrison,  N.  J. 


i 
5: 

V 

I 
I 

% 
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SATISFIED  CUSTOMERS 

Are  those  who  are  buying  such  specialties  from  us  as 

Packard  Lamps  and  Transformers, 

Adams-Bagnall  Arc  Lamps, 

"0.  K."  Weatherproof  Wire, 

Peerless  and  Paranite  Rubber  Covered  Wire, 

Brunt  Porcelain, 

Ansonia  Magnet  Wire, 

Circular  Loom,  Etc.,  Etc. 

ELECTRIC  APPLIANCE  COMPANY, 

CHICAGO    AND    SAN  FRANCISCO. 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAGO 


INSULATION  That  IS 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


LiNPS 

Get  acquainted  with  the 

P  g  g  1^  ^  g  ^  ^-MONEY  SAVERS 


MADE  RIGHT 
PRICED  RIGHT 
ARE  RIGHT 


THE    WESCO   SUPPLY   CO.,   ST.    LOUIS,    MO. 

"EVERYTHING  ELECTRICAL" 


lO^TIHEIRIM     A.|BF»A,RA.-rUS 

DIRECT  CURRENT 
DYNAMOS   AND   MOTORS 

Compact,  Simple,  Trustworthy,  Economical 

In  Operation 

Superior 

Get  Generator  Bulletin  No.  2530 


Northern  Electrical  Mfg.  Co.,  Madison,  Wis, 
ENQINBEKS  ::  MANUFACTURERS 


'"•^•^'     I 


MIOABOIMD 

CHICAGO  MICA  CO.. 


"PERFECTOHS" 


VALPARAISO,  I  NO. 

INSUL.A-rORS. 


I  r^   I      ■•      Kilill    I 

I  [     UU.  AV  ^  VJ  nn  w  - 


w 


„,G^'-  ...;;■ 


RED 


COLOR  YOUR 

OWN  LAMPS 

WITH 

"Signaloid" 

Signaloid  Gtiemical 
Works 

KLI6GL  BROS..  Props, 

1393.6  BROADWAY, 

NEW  YORK 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.  Flasti»  Mfg.  Co 

221  Fifth  Ave.,  Chicago. 


Cale's  Commutator 
Compound. 

Tlie  Only  Article  Tliat  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  u«  prevent  tutting.    At)solutely  will  not  gum  tho  broshet. 
SOo.  per  stick.   SS.OO  per  dozen    Mend  SOe.  for  trial  etlek. 

TOB  8ALB  BY  ALL  SUPPLY  HOUSES  OB 

K.  McLENNAN  &  CO.. 


»«!«  itlannftactnrern. 

Room  411  Inter  Ocean  Bidg..  130  Dearborn  Street 


CHICAGO 


Electric  HeatingApparatus 

•  END  FOR  ea-PAOC  CATALOQUK. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


VOLT -AMMETERS,' 

POCKET  SIZE.  I 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faulte,: 
Grounds,  etc. 

BELIABLE.       ACCUBATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

ra-BO  Cortlandt  St,  NEW  YOEK,  N.  T. 


DIRECT    CURRENT 


QENERATORS 


FOR    LIQHT    AND    POWER 

Our  generators  have  a  high 
efficiency  and  great  endurance 
under  the  most  exacting  con- 
ditions of  service.  Sizes  up 
to  i.ooo  K.  W. 
Write  for  bu'lletin  No.  10514. 

SPRAQUE 

ELECTRIC      COnPANY 

Qeneral  Offices ; 
S27  West  3<th  Street,   New  York 
Chicago    Ofllce:     Fisher    Building 


Electric  Lighting  Outfits 

READY  FOR  USE 

Very  popular  for  electric  light- 
ing decorations  and  especial- 
ly adapted  to  the  lighting  of 
Christmas  trees. 


Sate,  Simple  and  Convenient 


Slights 

Made  In  four  i  16     •■ 

sizes  l   24      •■ 

{  32      ■• 


S5.00and 
upwards 


EDISON  DECORATIVE  &  MINIATURE 
LAMP  DEPARTMENT 

GENERAL  ELECTRIC  COMPANY, 

Barrlson,  N.  J. 
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FRANK  N.  PHILLIPS.  PKCsrocNT. 
O.  H.  WAQCNSCIL,  Treaburcr. 


C.  ROWLAND  PHILLIPS.  VicE-PRIB. 
e.  R.  REMINQTON,  Jr.,  eco. 


AMERICAN  ELECTRICAL  WORKS, 


FKOVIDEjrCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'ORK  Store,  \V.  J.  Watson.  26  Cortlandt  St. 
GmcAOO  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  PhUllpi'  Electrical  Work!. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.i. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    DATCMTC 

U.  S.  k  FOREIGN  TH  I  LH  I  O 

FOrIe  bain,  1SB2-3  Monadnock  BIk.,  CHICAGO 


"AMERICAN"2Sr 

.'\RE  the  BEST-     Send  lor  ileicrlpll>a  Circular. 

AMERICAN  BATTERY  CO., 

ECT'D  1089.  17t  S.  Clinton  St.,  Chicago, 


THE  UNITED  STATES  GOVERNMENT 

USED 

^^'  Stombaugli  Guy  Anclior 


EXCLUSIVELY  FOR 


Anchoring  Electric  Light  and  Telephone  Poles  at  Our 
Largest  Military  Post,  Fort  Riley,  Kan. 

5,  O  and  8  Inch  were  used. 


5  aridle  Inch  style, 

W.  N.  MATTHEWS  &BRO.,  Manufacturers 

603  Carleton  Bulldlng.iSt.  Louis 


"FLEXDUCT 

is  a  trade  name  for  ^l 
flexible  rvoi\-n\etallic 
conduit  that  is  QlP- 
proved  by  all  offici^Ll 
inspection  boe^rds. 


ff 


"Flexduct"  is  a  toush  fibrous  tubing,  being  flexible,  strong 
and  enduring.  It  is  a  moisture  repellant.  "Flexduct"  has  a 
smooth,  even  interior,  unaffected  by  swashing,  crushing  or 
sharp  bends.  It  is  indestructible.  Greater  lengths  can  be 
fished,  time  saved  in  construction  and  a  higher  class  job  is 
possible  with  "Flexduct." 


Osburn  Flexible   Conduit  Company, 


New  York 


Chic&go 


S&n  Francisco 


•FLEXDUCT 

Is  for  sale  by  SlII  electrical 
Jobbers.  II  I0C&.I  de&ler 
cBLnnot  furnish,  write  us 
aLnd  we  will  &rr&.nge  for 
pron\pt  shipment.  Specify 
"FleKdvjct." 
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CONTINUOUS  RAIL  JOINT  CO.  OF  ftW. 

General  Offices:    Century  BxriLuniQ 

NEWARK,  N.  J. 
OVER  20,000  MILBS  IN   USE 

Highest  Award  at  Paris  Exposition,  1900,  Buffalo,  1901 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherprool  Wire. 

Slow  -  Barning  Weatherprool 

and  Ideal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  L 


^BWARDS  AH;,Co 


ThtR.E.-A.  L.  Monitor  Bell. 

(Patented.)  I 


Hammer  rod  supported  In  two  places  I 
and  thrownstraight  outand  in  by  the  I 
armature,  eCrlklng  pongoninside,  neari 
edgPi  thas  giyint;  a  f  ul!,  clear  Cone.  I 

All  springs  made  of  I'hospbor  Bronze  I 
and  30  formed  that  there  is  least  pos-l 
Bible  Btrain.  I 

Contacts  are  platinized,  adjustmpnt  is  I 
made  by  pressure  ontbebtandardwbichi 
BUpporta  one  contact,  rioscrewsornutal 
being  used  in  the  adjustment,  beJl  does  I 
not  get  out  of  order  by  operation .  J 

Ordinari  y  the  weak  point  is  the  pivot,  1 
the  unreliable  one  the  adjusting  screw  I 
and  nut.  As  Uiese  defects  have  been  elim-  | 
tnated,  this  bell  wili  stand  hard  usage  i 
and  operate  under  adverse  conditions. 

The  hammer  eutirely  concealed  by  ■ 
gong  and  cannot  be  tampered  with. 

It  is  especially  adapted  for  use  on 
street  cars,  as  In  addition  to  the  advan- 
tat;es  mentioned,  it  Is  dust,  iueect  and 
moistuie  proof. 

WESTERN  ELECTRIC  COMPANY, 

SELLING   AOCNTa, 


^Ev^/Yo'^K  H-v 


Crimshaw  Haven  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.     We  also  manufacture  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


riAIN  OFFICE:                                                          BBANCHBS-J         CHICAQO: 
IM.  116  &  118  Liberty  St.,  New  York.                                     BKAINtnils.^  ,p2  Desplalnes  5t. 

BOSTON:                                      SAN  FRANCISCO: 
''  Otia  St.                                       33  Second  St. 

H.  N.  FENNER,  President                                                                     J.  F.  BLAUVELT,  Agent 

IME^A/     EIMOI^AIMD     BUI 

MANUFACTURERS  OF 

IVIacKiinery  -For   Inscila-tins 

Brtfdlng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and 

F-INK     CAS-riNOS     A     S^l 

RUSSELL  W.  KNiCHT,  Treasurer 

rX    OOIVIPAIMY 

Elec-trical   ^^/iro8 

Measuring  Machines.   Cable  Covering  Braiders 

PROVIDENCE,  R.  1.,  U^  S.  A. 

304  PEARL  STREET,            -           - 
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December  17,  1904 


'WANTED,  FOB   SAL.E    ar,d 

similar  WAWT  C01.IUI3S  advertise- 
ments fjo  tvords  or  Uss),  ^/.jo  an 
insertion;  additional  zuords  jc  each. 
POSITION  WANTED  advertise- 
ments {jo  zvords  or  less),  Sf.oo  an  in- 
sertion:  additional  ivords  ac  each. 

POSITION   WANTED. 

As  superintendent  of  electric  railway  or  light- 
ing interests.  Tecbnical  graduate,  seven  years' 
business  experience  and  three  years  in  shops, 
lestioK  rooms  of  largest  electrical  concern  in 
U.  S.  If  exceptional  opportunltiei  for  advance- 
ment exiit,  any  ooportunlty  will  be  considered. 
Address  "A",  113— 9th  St..  Pittsburg. 

WANTED 

Good.  hoDest.  bright  shop  man  to  take  charge 
of  small  factory.  Wages  and  comm  ssion  to 
right  man.  Addrtss  BOX  426,  care  Western 
Electrician.  610  Marquette  Bldg..  Chicago. 

FOR  SALE 

On  mortgage  forecloiure.  all  jiroperly  of  the 
Corning  Electric  Light  I'lant.  consistlne  of 
grounds,  building-;,  rraoehlseH,  poles,  lines, 
electric  appliances,  etc..  located  at  Corning. 
Iowa,  on  main  tine  of  Chicago.  bnrllDgton  ^t 
Qulncv  Railway.  County  seat  town.  Ponula- 
tlon,  2.500.  Good  proposition.  Address  M.  E. 
WILMARTH,  Trustee.  Coming,  Iowa. 

FOR  SALE 

1-360  K.  W.  General  Electric  Alternator,  Three  Phase 

1-240 

3-150 

1-150 

1-150 

X-150 

1-130 

I-T20 
t  120 
1-  90 


Single 


Three 
Single 


Weslioghousc 

Warren 

Westinghouse 

Wood 

Stanley 

General  Electric 

General  Electric 

Westinghouse  "  "  " 

General  Electric         "  "  " 

Westinghouse  "  Two         " 

1-  75      "      Westinghouse  '*  Single      " 

I-  75      ■•       Westinghouse  "  Two         " 

Direct  connected  to  Gates'  Engine, 
Send  for  our  Monthly  Bargain  Sheet  with  com- 
plete list  and  oet  prices. 

GREGORY  ELECTRIC  CO. 

S4-62  5.  Clinton  St.,  Chicago,  III. 


U.S. METAL   POLISH 


OLISMES   ALL  METALS,    h- 


n^SfiMTLCS     StNT 
GeO.W.  MofFMAN 

Z95  E  Wi'iHiH&Tfis  sr  Hnm'icr': 


B  O  I  U  E  RS. 

One  42-ln.  x  15  ft.  9-m.,  250  H.  P.  Worthlngton  Water  Tube. 
One  60-in.  x  16  ft.,  John  Mobr  Return  Tubular  Boiler. 
One  54-ln.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler, 
One  o4-ln.  x  16  ft.,  Devlne  Tubular  Boiler. 

CIMOINES. 

One  600  H.  P.,  21  x  86  x  80,  ^^'llllaBDs  Tandem  Horizontal  Compound,  140  E.  P.  M. 
Two  600  H.  P.,  20  X  30  x  24.  Porter-Allen  Tandem  Compouiid,  200  R.  P.  M, 
One  250  H.  P.,  12x24x  18  Williams  Tandem  Com(JouDd.  250K.  P.  W, 
Two  100  H.  P.,  13  X  12,  Dick  &  Church,  BiBh  Speed  Auiomallc. 
PARTIAL    LIST   ONLY. 
Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


"ACMe"  COMkH/TATOR^M,    ] 
COMPOUNa         ^1    / 


J.  J.  EGAH'S  "ACME"  COMMUTATOR  COMPOUND 

absolutelr  DrerentB  uparklng  orcuttlnp.  One  eClckor 
"Acme"  Is  equal  to  me  gallon  of  oil  for  lubricating 
commutfttors.    Free  Sample.    AGENTS  WANTED. 

Wo  oer  Stick.        K.OO  per  doz.  <• 

J.  J.  Ejaa  Sale Mtr.  317  Aoitln  Ave. Tel.  Polk.  1779  Cblc«f» 


By  City  Of  Kendallvllle.  Ind. 

1  No.  s  Wood  Arc  Dynamo.    60  Lt.,  9.6  amp. 

1  Extra  Armature  for  above  dynamo, 

60  Open  Arc  Lamps.  Wood.  9.6  amp.  50 
double  carbon;  10  single  carbon. 

50  Street  Hoodo. 

25  Clear  Globes. 

1  Marble  Switchboard  panel.  Blue  Vermont 
marble.    2  circuits. 

1  Dynamo  belt.  9  Inches  wide,  49  feet  long. 

1  Dynamo  belt,  in  Inches  wide.  61 H  feet  long. 

This  material  taken  out  In  changing  over  lo 
the  enclosed  arc  lamp  system. 

Will  be  sold  at  your  own  price. 

Address  all  communications  to 


50ntf  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

BIO  Marquette  Bldg.,  Chicago. 


FOR 

Central  Station  Equipments 

One  Plant  Complete  Consisting  of  the  Following  Principal  Items  : 


BOILERS. 

Six  200-h.  p.  Stirling  water-tube  boilers, 
equipped  for  Hawley  down-draft  furnaces. 

Two  150-h.  p.  Stirling  boilers,  with  plain 
grates. 

HEATERS. 

Two  250-h.  p.  Hoppes  open  heaters. 

Two  400-h.  p.  Excelsior  heaters. 

PUMPS. 

Two  7x41/^x10  Laldiaw  Dunn  boiler  feeders 
for  150  pounds'  pressure. 

ENGINES. 

Three  250-h.  p.  Bali  tandem  compound  en- 
gines. 15x25x16  inclies,  200  revolutions. 

Two  150-h.  p.  Porter-Allen  engines,  14x20 
inches,   230   revolutions. 

One  150-h.  p.  Russell  engine,  15x20  Inches, 
230  revolutions. 

One  125-h.  p.  Hamilton  Corliss,  18x30 
Inches,  90  revolutions. 

GENERATORS. 

Three  150-k.  w.  250-voit  Westinghouse  gen- 
erators. These  generators  directly  con- 
nected  to  three  250-h.  p.   Ball  engines. 

Pour  42.5-k.  w.  125-volt  Mather  generators. 

Four  37%-k.  w.  250-vo!t  Mather  generators. 

Four  37^-fe.  w.  125-volt  Mather  generators. 

SWITCHBOARDS. 

Two   switchboards,  with  ewitclies,   measur- 
ing Instruments,   rheostats,  etc.,  for  con- 
trol of  above  generators. 
Another   plant    complete    except    boilers, 

consisting  of  the  following  principal  items : 


ENGINES. 

Two  Lane  &  Bodley  Corliss  engines,  24-Inch 
diameter  cylinders,  4S-inch  stroke,  70 
revolutions. 

Two  Lane  &  Bodley  Corliss  engines,  30-inch 
diameter  cylinders,  48-inch  stroke,  70 
revolutions. 

Two  Ball  engines,  cylinders  20-Inch  diam- 
eter.  18-inch  stroke,   150  revolutions. 

One  Westinghouse  vertical  compound  en- 
gine, with  cylinders  16  inches  and  26 
inchea  x  18-inch  stroke. 

One    Westinghouse    vertical    compound    en- 
gine,   with    cylinders    18    Inches    and    30 
Inches  diameter  x  18-inch  stroke. 
GENERATORS. 

Two  Edison  bipolar  generators,  150  k.  w., 
500   volts. 

Two  C.  &  C.  bipolar  generators,  100  k.  w., 
500  volts. 

One  C.  &  C.  bipolar  generator,  30  k.  w., 
500   volts. 

Two  T.-H.,  alternating  current,  133  cycles, 
1,100  volts.  150  k.  w. 

Two  Fort  Wayne,  alternating  current,  133 
cycles.   1,100  volts.  150  k.  w. 

Two  Fort  Wayne,  alternating  current,  133 
cycles.  1.100  volts,  100  k.  w. 

Ten  100-lIght  9.6-ampere  multiple  circuit 
Brush  arc  machines. 

One  60-iight  9.6-ampere  wood  arc  machine. 
SWITCHBOARD. 

Switchboard,   with  all  switches,  transform- 
ers, measuring  Instruments,  etc.^,  for  con- 
trol  of  above  generators. 
SHAFTING. 

Two  lines  shafting,  together  with  pedestal, 
bearings,  clutches,  pulleys,  etc.,  used  In 
connection  with  the  large  Corliss  engines. 


Both  plants  located  in  Cincinnati. 

We  will  consider  bids  for  all  or  any  part  of  the  above. 

Bids  must  be  made  f.  o.  b.  Cincinnati. 

The  Cincinnati  Gas  &  Electric  Go. 


Corliss  Engines. 


900  h, 
825  h. 

900  h. 
750  h. 
650  h. 
600  11. 
500  h. 

450  h. 
400  h. 
450  h. 
450  h. 
350  h. 
350  h. 
300  h. 
300  h. 
225  h. 
225  h. 
175  h, 
165  h. 
150  h. 
140  h. 
125  h. 
90  h. 
600  11, 
500  h, 

400  h. 

450  h. 
350  h. 
275  h. 
250  h 
150  h. 
150  h. 


p.,    36x48.   A1II3  Corliss.   ISDO  heav.v 
duty. 

p.,  34x60,  International. 
,  p.,  32x48,  AIMS  Corliss,  1800  heavy 
duty. 

p.,  22x42x48.  Hamilton.  Tand.  Comp. 
p.,  32x54,  Hamilton,  1S90  Frame. 
,  p..  30x54.  St.  Louis,  1890  Frame, 
p.,  28x60,  Philadelphia, 
p.,    16x32x42,    Corliss   Cross    Comp., 
latest  type. 

.  p.,  16x30x42.  Allls  Cross  Comp. 
p.,  23%x60.  Geo.  H.  Corliss. 
.  p.,  24x48,  Harris,  latest  type. 
,  p.,  24x48,  Brown. 
,  p.,  22x42,  Allls,  1890  Frame. 
.  p.,  22x42,  Slater.  1890  Frame. 
.  p.,  20x48,  Harris. 
.  p.,  20x42,  Hamilton, 

12x22x42,  Atlas  Tandem  Comp. 
18x42.  Hamilton, 
16x42,  Allls. 
16x38.  Sioux.  1902. 
15x38,  Brown. 
14x42.  Allls, 
14.X36.  Putnam 
12x36,  Harris, 

28^x52.  Buckeye  Automatic. 
.  .  17%x30y2x27,      Bucke.ve      Cross 
Comp. 

p„  16i/jx2S',4x27,      Buckeye      Cross 
Comp. 

p.,  24x48,  Buckeye  Automatic, 
p.,  16x26x18,  Ideal  Tandem  Comp 
p.,  14x22x16,  Ideal  Tandem  Comp. 
p.,  16x27x16,  Westinghouse  Comp, 
p,,  15x24,  Cummer, 
p„  10M;Xl8xl8,     Williams      Tandem 


Comp, 

Whitehead  Machinery  Company, 

DAVENPORT,  IOWA. 


FOR  SALE 

1  Stanley  generator,  two-phase,  16,000  alter- 
nations, 1.000-2.000  volts,  40  K.  W.,  1333 
R.  P.  M.  and  exciter. 

1  Stanley  generator,  two-phase.  16.000  alterna- 
tioas,  1,000-2.000  volts,  60  K.  W.,  1  000 
K.  P.  M.  with  exciter. 

Complete  marble  switchboard  with  new  In- 
struments for  above. 

1  Westinghouse   generator.  75  K.  W.,  single- 

phaee.  1.100  volts.  7.200  alternations,  ex- 
citer, switchboard,  new  instruments  com- 
plete, 750  R.  P.  M. 

2  New  belts. 

1  Russell  13x20  4-Talve  engine,  200  R.  P.  M. 

1  ball  9HxlO  engine,  350  R.  P,  M. 

2  Boilers,  16x54  inch.  42  4-inch  tubes,  allowed 

110  lbs.    pressure,  complete  with  50-foot 
stack. 
1  Hoppes  heater.    All  steam  pipe,  valves,  etc. 

All  In  good  condition.  Can  be  seen  running 
until  December  15th.  We  are  abandoning  this 
plant  on  account  oE  removal,  and  will  sell  sU  or 
In  part.    For  further  Information,  address 

TIBBE  ELECTRIC  CO.,    Washington,  Mo.,  or 

RUEBEL-SCHWEDTMANN  WELLS,  SI.Louls. 


Louisville 

and 

Chicago 

And  the  places  north 

And  the  places  south 

And  the  places  between  are  reached 

by  the  quick  day  and  night  trains 

of  THE 


MDNDN ROUTE 


g^)(HICACO.|<IDIJMAP0LISt-|0t]tSVmEftAltWAY[(f^ 
•  ■  ■   ▼   ■ • 

Also  the  celebrated  health  resorts,  Frencli 
Lick  and  West  Baden  Springs,  are  reached 
only  by  this  road. 

Booklets  about  the  Springs,  their  wonderful 
waters    and    the    fine    hotels,     sent     free. 

CHAS.  N.  ROCKWELL         FRANK  J.  REED 

Traffic  Manager  Gen.  Pass.  Agt, 

202  Custom  House  Place,  Chicago 


Western  Electrician 

Want  Ads 


(Ul-fcl 


^ 


CHICAGO    DIE 


AND 


ELECTRIC  CO. 

87-89-91    WEST   LAKE   STREET 

CHICAGO 


Manufacfurerm    of 

Patent  Improved  American  Wire  Joints 
Maxstadt  Patent  Mica  Fuses 

Maxstadt  Patent  Lightning  Arresters 
Maxstadt  Patent  Fuse  Blocks 
Paper  Sleeves,  Etc. 

Expert  Die  Maimers  and  Maciiinists 


DON'T  STOP!         KEEP  ONI         READ!         IMPROVE! 

ELEOTRIOIAN  PUBLISHING  CO.,  BIO  Mapquetto  Bldg. 
Publ lahara     and    Oaalarm    of    Elactrlcal    Booha 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Macliine  and  Carpenter 
Work  ot  All  Kinds 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MA^N     1280. 

OPEN    DAY   AND    NiCH' 


Dynannos  Armatures, 
Motors.  Arc  Lamps, 


FIRST-CLASS     CQUIPMENT    THROUGHOUT. 


December  17,   1904 


WESTERN    ELECTRICIAN 


IS 


SOMETHING    NEW! 

"PIG'JSTAG'S  HEAD "  LAMPS 

The  accompanying  cuts  show  our  latest  novelties  in 

SPECIAL  AND  MINIATURE  LAMPS. 

Tlie  Stag's  Head  lamp  is  a  "real  burning"  incandescent  lamp  equipped  with  either 
standard  Edison  base  or  candelabra  base;  voltage  104,  110,  115  or  any  normal  voltage. 

The  "Pig"  is  made  in  two  sizes,  one  for  candelabra  and  the  other  for  regular  socket; 
made  to  fit  any  Edison  socket. 

If  Interested,  Write  for  More  Details  and  Prices. 

STERLING  ELECTRICAL  MFG.  CC. 


NEW  YORK:  100  William  St. 


WARREN,  O. 

SAN  FRINCISCO:  Crossby  BIdg. 


CHnAGO:  1610  Masbnlc  Temple. 


^f 


i»hittrl|fa 


uTrattp  • 


•  jlarh 


<8> 

(5i|ts  olrnht-Matk  guarattt^pfi  quality. 

®ljp  ?l|art  Mfg.  (Ho.,  ^nrtfarh,  (Horn. 

■Nem  fork  Soafnn  (fflfiragn  Earnnta,  ®nt 


"NEW  STANDARD" 
DRY  BATTERIES 


Are  the  Standard  of 

OUR  NAVY  AND  THE 
WORLD. 

An  experience  of  many  years 
In  dry  battery  manufacture  has 
given  this  battery  the  suprem- 
acy it  holds  over  all  others. 
II  Is  the  best  dry  cell  ever  made. 
They  are    made   in    all  standard  and 
special  sizes. 

WM.ROCHE, 


THE  "AUTOGAS"  DRY 


BATTERY 


For  Portable  Service  is  tlie 
Best  Made. 


j^zw  Standard 

,    v\LrrocAS"-/ 

.  thai;emark  "_:- '  - 

VOAS  itOASOLLUE    ENCIt 

DRY  BATTERY. 


For  Automobiles,  Launches,  and  all  Isnitloo 
work  where  compactness  Is  a  requisite. 

INVENTOR  AND  SOLE  MANUFACTURER, 
52-54  PARK  PLACE,  NEW  YORK 


Crocker-WKeeler  ^^ 

DyrvaLinotors 


For  TelepKone  Service 
are  of  Established  Excellence 


[new?  [, , 


form   L  Dynaniotor 


CrocKer^Wli&eeler  CofflapaEay 


Maknufak.cturers  and 
Ellectrlca^l  Enalneers 


CKic&go  Office, 
Old  Colony  BIdg. 


Ampere.  N.  J. 


READ  THE 


ELECTRICAL  PAPER. 


CEJVTT^AL    STATIOJV    MAJSfAGE'RS 

Don't  Be  Afraid 

of  the  Gas  Pla-nt 

WORK  UP  A  MOTOR  LOAD 

We  can  furnish  >(ov 

SINGLE    PHASE    MOTORS 

that  will  start  under  full  load  jn 
eiz^s  rpinginEl  from  ^  to  35  ||.  p. 

Warner  Blectric  Mfg^   Co. 

ST,  LO\/IS,  MO.,  \/.  S.  A. 


i6 


WESTERN    ELECTRICIAN 


December  17,  1904 


OOI-D    MJEIDA 

Awarded  Dearborn  Methods  of  Treating  Boiler  Waters  and  Dearborn  Vegetable 

Feed-Water  Treatment  at  the  World's  Fair,  St.  Louis. 


[=•1  = 


r.i-K^H-i-' 


^TTT^W 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


Terephone:  Harrison  3930  and  3631. 


Diesel  Engines 

Suitable  for  all  stationary  power  operating  on  CRUDE 
or   FUEL   oil 

By  Gradual  Continuous  Combustion 
NO  EXPLOSIONS 

GUARANTEED  COST  OF  FUEL  WITH  OIL  AT  4  CENTS  PER  GALLON: 

4. 5  mills  per  K.  W.  Hour  on  the  full  load. 

5. 1  mills  per  K.  W.  Hour  on  the  half  load. 

For  Further   Particulars  Apply  to 

AMERICAN    DIESEL   ENGINE   COMPANY 

I  I    Broadway,       -       New  York 


January,        1905. 

••Graphite" 


A     SPECIAL     ISSUE 
ON    LUBRICATION. 


COPIES     ARE     FREE     TO     .VLL. 

JOSEPH    DIXON    CRLXIBLE    CO.,   Jersey   City,   X.  J. 


REC-TRADE  MARKS   [JhE  PHOSPHOR  BRONZE  SMELTINGCO-IIMITED, 

2200  WASHINGTON  AVE.,PH1LADELPH1A. 

1      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

J%.yMr2^u,.^-  — DELTA   METAL 

VX                 CASTINGS,  STAMPINGS  «nd  FORCINGS 
/dE  LTav         ( "  '"  ..^ 


\  ou  are  spending  uver  one- 
fifth  more  on  fuel  supply 
if  you  have  not  a 

GREEN'S 
ECONOMIZER 

in  your  plant  than  other 
plants  so  provided.  We  have 
testimonial  letters  from  thousands  of  users,  many  from  the  largest  elec- 
tric light  and  power  plants,  bearing  out  our  statement. '  Just  how  we 
make  this  saving — how  we  keep  a  reserve  of  HOT  WATER  always  on 
hand  for  sudden  calls — how  we  save  in  boiler  repairs,  is  all  ex- 
plained  in  our  free   booklet. 


THE  GREEN  FUEL  ECONOMIZER  CO., 


-IIATTEAWAX, 
51.   Y. 


Sole  Manufacturer!  In  the  U.  S.  A. 


JEFFREY 


Elevating,    Conveying.    Po^ 
Rock   and    Coal    Oriilinq. 


Screening.    Crushing    Dredginu, 
_ g,    ,_ ^,    ..auling    and    Washing    Machinery. 

OUK   CATAL.K.CES   ARK   TOCKS   FOK   THE   ASKING. 

TheJEFFREY  M  AN  U  FACTU  R  I  NG  CO..  Columbus,  O.,  U.S.  A. 


ARE  YOU  LOOKING  FORMONEY? 

If  £0,  buy  WALRATH  QAS  OR  G\S0L1NB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Bxpo5lttoB. 

It  will  produce  as  good  a  com- 
mercial light  as  tbat  of  an  aato- 
matlc  steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  W 

MARINETTE 
QAS  ENGINE  CO.. 

CHicAQO  neiairrs,  ill. 

AGENCIES  : 
Keystone  Engineering  Co.,  Farmer's  Banli  Bldg.,  Pittsburg.  Pa. 

Strong,  Carlisle  &  Hammond  Co.,  61-67  Franltfort  St.,  Cleveland.  Ohio 
Mackay  Engineering  Co.,  149  Broadway,  N.  Y, 

C.  H.  Seidenglftnz..  52  When  Bldg.,  Indianapolis.  Ind. 


PRESERVE  YOUR   COPIES 
WESTERN     ELECTRICIAN 


^BINDERS  Si.OO   EACH. 


ELECTRICIAN  PUBLISHING  CO., 

Suite  S  10  Marquette  Building,  ...  CHICAGO. 


jy>  you  <A5a\\t  a^^^^all  nurtoj 


SAiMSON  TURBiNE 

The  higher  the  SPEED  of  a  GENERATOR  the 
LOWER  its  COST.  We  can  .SAVE  YOU  MONEY 
if  you  will  use  the  SAMSON  to  drive  the  generator, 
because  there  is  not  another  turbine  built  that  will  at- 
tain as  quick  a  SPEED  when  operating-  under  the  same 
conditions. 

THE     JAMES    LEFFEL    &    CO. 

307  Lagonda  Street  Springfield,  Ohio,  U.  8.  A. 
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[ARNOLD  ELECTRIC 
POWER  STATION  Co.  I 

Engineers,  Constructors  for  Complete 
Electric  Plaots.     Results  Guaranteed. 


B_UTTERFIELD,  J.  F. 

I    ELECTRICAL  ENGINEER  AND  CONTRACTOR. 
I  Complete  Telephone  Exchanges  Built  and&I*- 
I  teriftl  Furnished.  I 

I  Cable  Construction  and  Undersrround  Conduit  | 
I  Construction  a  Specialty. 

I  Room  595,  113  Adams  Street,       CHICAGO,  ILL. 


J.  H.  HALLBERG 

Consulting  Engineer 

Electric  Llplit,  Power  and  Railway  Pltiats 
SuRK'*stloiiw  to  Ht'ciire  Et-onomy,  Soeciflcatloni 

ExaiuluatlOQii  and  Reports 

45  Broadway.  NEW  YORK 

Long  l>l8t<ince  Telephone  1678  Broad 


KOHLER  BROS., 

I  Contracting  Electrical  Engineers, 

Lighting  Power  Railways, 

1S0+-1806-1808-1810-1812  Fisher  Buildinz, 

CHICAGO. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENQINEEBS 

Design,  Construct  and  Operate  Rallwftj,  Light,  I 

Power  and  Hydraulic  Pt»nt«. 

ExomlnAtiouB  and  Reports. 

New  York  Life  Building.      -     CHICAGO,  ILL.  | 


Humphrey,     Henry    H.,  ] 
I  CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305.  Chemical  Bldg..      ST.  LOUIS. 


RUEBEL  •  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  iKD 
ELECTRICAL  ENQINKERS, 

Suite  801   Chemical  Building, 
ST.  LOUIB,  O.  8.  A. 


ENGINEERS 

J  Represented  in  this    "Directory"  are 

enabled  to  come  in  touch  with  many  j 
I  prospective  customers  who  cannot  be  | 
I  reached  through  any  other  source. 


[EVANS,     ALMIRALL 
&  CO., 

Central  Station  Heating, 
High    Pressure     Piping. 

[  1057  Monadnock  Blk.,        Chicago. 


H.  J.Mlnliinnlclc. ' 
Sec.  andGen'lSup't.  | 

General  Engineering 

f^r\       Thtt  Consulting  and         | 

\^U. ,     ±  riii    Contracting  Engineers.  I 

TelephoneB.ElectrlcLlght.PowerTranBmlAsioii  I 

Suite  U12, 135  ADAMS  ST.,  CHICAGO. 

Long  Distance  Telephone  Central  <78. 


I  Robert  W.  Hunt  &  Co. , 

ENGINEERS 

1121  The  Rookery,  66  Broidway, 

Ctilcago.  New  York. 

Monongahel*  Bank  Bldg.,  Pittsburg. 

Norfolk  House,  Cannon  St.,  London. 


SARGENT  &LUNDY, 

ENGINEERS, 

RAILWAY  EXCHANGE, 

Cor.  Jackson  and  Michigan  Boulevards, 

CHICAGO. 

FREnERicK  Sargent.  A.  D.  Lundy, 


A  WEEKLY 
REPRESENTATION  I 

in  this    "Directory"  enables    engi- 
neers to  keep  before  all  possible  I 
customers. 


KEMP,  R.   W. 

Consulting  and  Conlraciing  Telephone 
Engineer. 
Plane  and  dpeeiflcatloQ  fur  complete  plants. 
Old  plants  overhaulfd  and  placed  on  paying 
baelB.  Territory,  Kaneae,  URlalii>ma  and 
Inoian  Territory. 
Wellington,       -        -        -        Kansas. 


r  Long  Distance  Phone  Central  24*3. 

SCHOTT,   W.    H., 

ENGINEER  AND  CONTRACTOR. 
Specialties — Central  Station  Beating  Plants, 
Water  Works  Sleam  Plants,  Electric  Light,  Gas  I 
and  Street  Railway  Plants. 

I  1220-21  MarQUETTK  BUILDING,  CHICAGO. 


STANTON,   LE  ROY  W. 

Consul  Ing  Telephone  Engineer 
Plans,  SpeclBcatlous  and  Supervision  of 
Installation  of  Complete  Telephone  Plants 
Special  Reports  on  Telephone 
Properties  and  Apparatus 
411  Electrical  Bldg.,     Cleveland,  Ohio 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 


AWtniCAN  INaTITUTK.«P  KLCCTHieA!.  CNGINCCRI 

.MERICAN  ••<1CTY   OF    MCCHAHICAL    rNGINCCm 

AMERICilN  SOCIKTV  OF  CIVIL  CNGINCERS 

ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


Reports  and    Estimates 
Furnished. 

Gerveral 
Corvtractors 

High-Grade  Securities 
Accepted  or  Negotiated. 


W.  R.  EVANS  &  COMPANY 

/nca  rpo  rated 

Electrical,  Civil  anfl  Meclianical  EnEineers 


Telephone  Main  3153 


Traction  Bldg.,  Cincinnati 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN, 

Immediate  Returns. 


SUBSCRIPTION  OPPORTUNITY 


NEW  subscribers  who  order  the  WESTERN 
ELECTRICIAN  for  the  year  1905  will  receive  the 
November  and  December  issues  of  this  year  FREE. 
Order  at  once. 

The  WESTERN  ELECTRICIAN  has  helped 
and  informed  its  readers  for  nearly  eighteen  years. 
It  will  help  and  inform  you. 


WESTERN  ELECTRICIAN 

510  MARQUETTE  BUILDING,  CHICAGO 


SUBSCRIPTION  RATES  : 
United  States,  Canada  and  Mexico  $3  a  Year 
Foreign  Countries,  $5.00  a  Year 
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STROMBERG-GARLSON 

GENERATOR-CALL 

VISUAL  SIGNAL  SWITCHBOARDS 

are  inexpensive  to  maintain  and  nearly 
as  rapid  as  a  lamp  signal  switchboard. 


1 

tifiiS^^:cr 

Ifi^PS 

IH  iii=Mfe=4^^ 

SIGNALS 

L 

SELF- 

^'■"'.  '■ 

CONTAINED 

mrmm 

HO 
WORKING 

PARTS 
EXPOSED 


This  illustrates  our  No.  A-1249  cabinet  equipped 
with  100  line  signals  and  10  clearing-out  signals. 
Our  standard  cabinets  have  a  capacity  for  50,  60, 
70,  100,  140,  iSo  and  200  line  signals  of  the  above 
type. 

Bullmllnm  Mo,  B  and  7-Edoscrlbe  thmmo  boardm 
very  thoroughty-    Matted  free  upon  requemi, 

STROMBERG-CARLSON  TELEPHONE  MFG.  CO., 


GENERAL  OFFICES, 
ROCHESTER,   N.   Y. 


WESTERN  SALES  OFFICE, 

CHICAGO,   ILL. 


HIPWELL 

Expanding  Wire  Guard; 
also  manufacturer  of  high- 
grade,    long-distance 

TELEPHONES 


Switchboards  and  Cable 
Terminals. 

Hipwell  Mfg.  Co. 

ALLEGHENY,    PA. 


-^ — * — ^ — <& — "&- 


No.  12  Double  Line. 


PROTECTORS 
THAT  PROTECT. 


Our  patent  wrapped 
fuse  used  in  our  pro- 
tectors are  an  insurance 
policy  against  light- 
ning. 

Sample   free   by    mill   to 
any  Exchange  or  Toll  Line 


CENTRAL  TELEPHONE 
AND  ELECTRIC  CO., 

909  Market  St., 
ST.  LOUIS,    U.  S.  A. 


"SURVIVAL    OF    THE    FITTEST 


JJ 


THIS  18  THE  FUSE 

ADAPTED  BY 

INTERBOROUCH  RAPID 
TRANSIT  CO. 
OF   NEW   YORK. 


FOR  ENTIRE  FUSE 

EQUIPMENT  OF  THE 

MANHATTAN   ELEVATED 

AND 

SUBWAY  DIVISIONS. 


After  competitive  tests  in  which  the  "D  &  W"  was  THE    ONLY   FUSE 
capable  of  fulfilling  all  of  the  conditions  imposed  upon  it. 

A.   HALL  BERRY,    New  York  Representa- 
tive, 97  Warren  Street, 


D.  «c  W.  FUSE  COMPANY,  providence,  r.  i. 


BOSTON.  Pettlngell-Andrews  Co. 
CHICAGO.  Central  Electric  Co. 
CIN'CI.SNATI,  Standard  Electric  Co. 


NEW  YORK,  Western  Electric  Co. 
PITTSBURG.  Western  Electric  Co. 
DENVER.  Western  Electrte  Co. 


AGENCIES  : 

SAN  FRANCISCO,  Oalltornla  Electrical 

Works. 
KANSAS  CITY,  Western  Electric  Co. 


PHILADELPHIA,  Western  Electric  Co. 
ST.  PAUL.  American  Electric  Co. 
ST.  LOUlS.  Western  Electric  Co. 


, 

Hi                        S 

r         INTERNATIONAL 

Mechanical  Self=Restorinj[ 

Drop  Switchboard. 

p           A  PERFECT  APPARATUS. 

1        .'fade  la  any  dtslred  capacity. 

1        Sample  parts  and  quotations  on  request. 

1             INTERNATIONAL 

1  TELEPHONE  MANDFACTURINfi  CO. 

CHICAGO,  U.  S.  A. 
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KELLOGG 
TELEPHONE  APPARATOS 


Winner  of  the  Highest  Award 
at   tite   St,   Louis   Exposition 


THERE  WAS  BUT  ONE  GRAND  PRIZE  ISSUED  FOR 

"TELEPHONE  SYSTEMS    AND  APPARATUS" 

AND  THAT  WAS  AWARDED  TO  THE 

Kellogg  Switchboard 
AND    Supply    Company 

GREEN  AND  CONGRESS  STREETS 

CHICAGO 


KeUogg  Private  Branch  Exchange  In  Government  Building 
at  Washington, 


Seymour  BIdg., 

LOS  ANGELES 


Electric  BIdg., 

CLEVELAND 


Keystone  Telephone  BIdg., 

PHILADELPHIA 


AMERICAN  ELECTRIC  TELEPHONE  CO. 

LARGEST    MANUFACTURERS 

This  Company  Sends  Prepaid  upon  request  any  of  the 
following  bulletins: 


o.  7 — Combined  Telephone  and  Switch- 
board 

'     8— Wall  Switchboard 

"    g — Samson  Telephone 

'  10— American  Express  Switchboards 

*  II — Desks — Toll  and  Private 
Branch 

'  12— Visual  Signal  and  Bell  Style 
Switchboards 

'  13 — Intercommunicating  Systems 

'  14 — Line  Material  and  Supplies 

'  15— Bell  Express  Self- Restoring 
Switchboards 

'  16— Operator's  Set  and  Accessories 

'  17— Parts  of  Apparatus 


tin  No'.  18— Magneto  Telephones  of  All  Kinds 
"  jg— Central  Energy  Switchboards 
■'  20 -Central  Energy  Telephones 
'  ■  21 — Protective  Apparatus  and  Termi- 
nal Equipment 
"  22 — Construction    of  Country  Tele- 
phone Lines 
"  23— Eight-Party    Selective    Ringing 
Telephones 
'        *'  24 — Composite  Telephone  and  Tele- 
graph Lines 
■■  25— Four-Party     "Leich"     Selective 

Telephone  System 
"  26— Telephone  Power  and    Ringing 
Equipment 


CHICAGO,  ILL.,  U.  S.  A. 


BITUMINIZED  FIBER 

CONDUIT 


FO"  UNDERGROUND  CONSTRUCTION 

American  Conduit  Com 

Main  Offices:    tOOS-6  Manhattan  BIdg.,  Ohicago 

other  Off  teems 
no  Bremdway,  Mew  York  38B  Maey  St.,  Lorn  Angelem 


THE    automatic 

is  the  recognized  competitive  system  of  telephony.  Its  manifold  advantages  over  the  manual  system,  mechanically,  financially  and 
commercially,  make  it  so.  Automatic  telephone  service  is  more  prompt  and  more  accurate  and  absolutely  secret.  It  can  be  furnished 
at  less  cost  to  both  company  and  patrons  than  any  other.  Progressive  Independent  telephone  companies  all  over  the  country  are  rapidly 
adopting  it;  the  new  ones  in  preference  to  manual  and  the  old  ones  to  replace  manual  equipment.     It  is  a  success  everywhere. 

Among  the  cities  in  which  it  has  been  adopted  are": 


Cblcaffo.  III. 
Orand  Rapids,  JVllch. 
Colombus,  Ohio 
Dayton.  Oblo 
Lincoln,  Neb. 
Portland.  Maine 


Auburn,  N.  V. 
Lewlston,  Maine 
Auburn,  Maine 
Fall  River,  Hass. 
New  Bedford,  Mass. 
Los  Angeles,  Cal. 


San  Diego.  Cal 
Hopktnsvllle,  Ky. 
Sioux  City.  Iowa 
Cleburne,  Texas 
Columbus,  Qa. 
Augusta.  Qa, 


Medford.  Wis. 
St.  nary*s,  Ohio 
Woodstock,  N.  B. 
Westerly,  R.  I. 
Berlin.  Germany 
Manchester,  Iowa 


Princeton.  N.J. 
Albuquerque,  N.  M. 
Van  Wert.  Ohio 
Battle  Creek.  Mich. 
Clayton,  r\o. 


Pentwater,  Mich. 
Toronto  Junction,  Can. 
Wilmloglon.  Del. 
Riverside.  Cal. 
Traverse  City,  Mich. 


AUTOMATIC    ELECTRIC    COMPANY 

Van  Buren  and  Morgan  Streets,  CHICAGO,  il.  S.  A. 
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PRODUCERS 


AND 

WHOLESALERS 
OF  WHITE  CEDAR; 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES   ON    SMALL   POLES. 
Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA^ORC 


SUITE    IZ06   TRIBUNE   BLD6.  CHICAGO. 


Vards 

[  KOSS  MICH. 
fANSE  •• 
MUNISING     - 

ONTONAGON 
WAGNER. WIS 
ESHTIGO    •• 


TELEPHONE       POLES 


Yards  at  Bed  CU£f.  WU..  AUkln,  Feeley,  Cohaiset,  Deer  Elver,  Tenstrika 

and  Black  Duck,  Minnesota. 

Large  stocks.    Prompt  shipments.    Caraftllly  Injpected  stock  at  low  pricai. 

018-19  Lumber  Exchange 
MINNEAPOLIS,  MINN. 


J.  W.  MORRISON  LUMBER  CO.. 


POLES. 

WHITE  OEOAR. 

IDAHO  CEDAR  gp  It  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONQ  LEAF 

PINE  AND  FIR. 


IPIjWUW^  (VaAtXc^^U/  §>M>^tWVftV  ^MTCJ  6cC       ^AOlXvt^JUvV  ftA<vyV(WoW>>UftV.    fe^etXAMJbo^yV^/UfW. 


ELECTRICAL 

AND  OTHER 

INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Sitisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
ItealthtuI  Comnunities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  iJiSSISSIPPI  VALLEY  R.  R. 


For  (uU  infor 
phlel  bddr 


1  and  descriptive  paa 


J.  C.  CLAIR, 

Industrial  CocmiBiiooe'' 

I  Park  Row,  Chicago,  III 


FREE  CHRISTMAS  DINNERS 

for 
10,000 

of  Chicago's 
Poor 

wlU  be  supplied  bj^ 
the  Salvation 
Army.  Will  yoo 
help  by  sending 
a  donation,  no 
matter  how  Small 
to  the 

Salvation 
Army 

CHICAGO 

Headquarters 

399  State  Street 

Chicaeo,  111. 


FACTORIES  WANTED 

ALONG  THE 

BURLINCTON   ROUTE 

to  supply  the  demand 
for    Electrical    Goods. 


Builingtoni 
Route  I 


INDUSTRIAL  COMMISSIONER, 


20g  ADAMS  STREET, 


CHICAGO. 


A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHONES-Their  CONSTRUCTION  and  FITTING. 

A  Practical  Yraatlae  on  tha  FIttlng-up  and  Malntenanca  ol  Tsiephonet  and  Iha  Auxiliary  Apparatus. 

BY    F.   C.  ALLSOP. 

CONTENTS  ; 
CHAPTER  I.— Receivers;    IL— Transmitters;  III.— Magneto  Switch-Bells;   IV.— Battery  Switch- 
Bells;  v.— Complete  Instruments;  VI.— Switches,   Switchboards  and  Extension  Bells;  VII.— 
Batteries  tor  Telephone  Work ;  VIII.— ErectlnB  Wires,  Instruments,  Etc.;  IX.— Arranging  the 
Circuits;  X.— Intercommunicating  System;  XI.— Testing  for  and  Removing  Faults. 

184  PAGES.    1 56  ILLUSTRATIONS  AND  FOLDING  PUTES.    PRICE,  t1.2G. 

Sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago. 


•A  great  deal  In  a  Uitle  space." 

—T?ie  Preai. 


"THE 

FOUR  TRACK 

SERIES" 


This  is  the  title  of  a  series  of 
books  of  travel  and  education  is- 
sued by  the  Passenger  Department 
of  the 

NEW  YORK  CENTRAL 
LINES 

These  small  books  are  filled  with 
information  regarding  the  best 
modes  of  travel  and  the  education 
that  can  best  be  obtained  by  travel. 

They  relate  specifically  to  the 
great  resorts  of  America  —  to  trips 
to  the  islands  of  the  sea  and 
around  the  world. 

They  also  contain  numerous  illus- 
trations and  new  and  accurate  maps 
of  the  country  described. 


A  cop;  or  the  40-page  IIlUBtrated  CaM.- 
logue  of  the  "Four  Track  Sertes"  will  bo 
sent  free,  postpaid,  upon  receipt  ot 
postage  Etamp  bj  Oeorge  H.  Daolels, 
General  Pansenger  Afrt,.  New  York  Ceutral 
t£  UudsQQ  River  Railroad,  Orand  Central 
Station,  New  Yorli.  ^  » 


"Practical  and  to  the  Poinf 

IS  ALL  THAT  NEED  BE  SAID  OF 

THETELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb. 

160    Pages,    133    Ulastratlons, 
Cloth,    Price    $1.00. 

The  book  for  those  Interested  in  telephony. 

ELECTRICIAN   PUBLISHINO   CO., 

5IO  Marquette  BIdg., 
CHICAGO. 


CENTRAL  STATION  HEATING 


Wc  are  the  originators  and  builders  of  the  undergiound  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  i  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu' 
facturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full   line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET  i  AND    PRICE    LIST 


Americam  Distbict  Steam  Company 


Mention  Western   ELECTRrciAN. 


LOCKPORTN.Y. 


Chicago^  III. 
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JUST  RECEIVED 


a  new  batch  of  20  and  25  ft.  Poles 
and  have  reduced  prices  accord- 
ingly. Also,  we  have  plenty  of  those  "Trolley  "  Ties  yet.  May  we 
quote  you  now  ? 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Michigan 

Pittsburg  Agents:  Tipper  &,  Patton,  SOS  Bessemer  BIdg. 


BRACKETS— X  ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OVR.    MOTTO    IS! 
Prompt  Shlpmerkt       Quality       Satisfaction       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO,  WIS. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Eleven  Pole  Yards  in  Michigan 

Wholesale  Producers  for  20  years, 


TIES. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  NewYork 


Locations    for   Industries 

Erie  Railroad 

Chicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  rnanufacturing,  and 
-.an  advise  with  manufacturers  in  relation 
to. the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Indnstrial  Commissioner,  Erie  Kailroad  Company 
2t  Cortlandt  Street,  New  York 


••"^"w^      , 
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ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

I2II-IZ-I3  MARQUETTE  BLDG.  CHICAGO. 

EieHT   DISTRIBUTINS    YARDS 
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POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


MICHIGAN 


ha»»%^»%%%%%l^^^»»%»%^^%»»%»%t^%%%»%l^^»%i\%»%i%^^*%%^%t^^»»%*****ft,. 


HENRY  NEWGARD  &  CO. 

ELECTRICAL  COHSTRUOTIOH 

Power  and  Light  Plants.   Switchboards  and  Panel  Boards 


We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue, 


WESTERN 


TELEPHONE   TROUBLES 


DO   YOU    NEED   ONE   IN    YOUR   BUSINESS? 
EUEOTRIOIAM  PUBLISHING  COMPAMY,       S10  MarQUette  Building,  Chicago 


r:CEDARPOlES 

AllLengthsanosizes 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Larg*  Stock  Constantly  on  Hand 


Poles 


Idaho  Cedar  Poles 


Pacific  coast  pole  co. 


SPOKANE,  WASH. 


TYPEB. 


SCHEEFFER  INTECRATIIMC 
WATTMETER 


TYPE  F. 


Type  E  for  Alternating  Current 


Type  F  for  Direct  Current  Circuits 


DUST  AND  BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERMATIMB  CURKEMT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURREMT. 


WESTERN     ELECTRICIAN 


December  17,  1904 


Static  Protection 

• 

The  Westinghouse  Electric  & 
Mfg.    Co*   is  prepared  to  con- 
sider your  requirements  and  offer 
advice,  based  on  1 5  years'  experi- 
ence, as  to  the  best  disposition  of 
lightning  arresters  for  your  needs. 

Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,   Pa. 

Address  our  nearest  sales  office 

New  Vork,  Dallas,  Atlanta,  Baltimore,  Boston,    Buffalo,    Chicago,  Cincinnati,    Cleveland,    Detroit,    Los  Angeles.    Minneapolis,    New  Orleans. 

Philadelphia,  Pittsburg,  St.  Louis,  Salt  Lake  City,  San  Francisco,  Sycamore,  Seattle,  Denver,  Mountain  Electric  Co. 

For  Canada:  Canadian  Westlnghouse  Co..  Limited,  Hamilton,  Ontario,        Mexico,  G.  &  0.  Braniff  &  Co..  City  of  Mexico. 

Do  you  know   we 
sell    Incandescent 
Lamps   and   carry 
large  stocks  in  all 
important     cities? 
Write  for  our  new 
Lamp    Catalogue. 

The  Mershon  Compensator 

Serves  to  modify  the  reading  of  the  station  \'olt- 
meter,  without  using  pressure  wires,  so  that  the 
reading  corresponds  with  the  actual  voltage  at 
the  point  of  consumption. 

For  particulars  address 

Westinghouse  Electric  &  Mfg.  Co. 


Sales  Offices  in  all  Large  Cities. 


Pittsburg,  Pa. 


For  Canada:     Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ontario. 


December  17,  1904 
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Fort 


•WOOD"  LIGHTING  AND  POWER  SYSTEMS 


Wayne  Electric  Works 

i 

I 


Direct  and  Alternating  Current 


Generating  Apparatus 


No  matter  what  system  of  lighting  by 
electricity  is  planned  we  have  a  gen- 
erator that  will  give  the  current  re- 
quired. Power  requirements  are 
also  fully  served  by  our  efficient, 
reliable  types  of  D.  C.  and  A,  C. 
generators. 


-p     Detailed    Information    Ready    for   all    Inquiries 

Z00-Kw.,48-Pole,  2,300- Volt,  Revolving  Field  Engine  Type  Muitipiiase  Alternator 


Main  Office:  Fort  Wayne,  Ind. 


tit-annh    fittinacj'    Cliicago,  St.  Louts,  St.  Paul,  San  Francisco.  Cincinnati,  Pittsburg, 
DrallCn    UlllLCa«    Atlanta,  Qrand  Rapids,  Syracuse,  Pblladelpliiai  Now  York,  Boston 


The  Inspector 


AND 


Trouble  Man. 

By  A.  E.  DOBBS. 


Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

r":"?-""":  ONE  DOLLAR. 


receipt  of  pric* 

No   technicalities. 


Substantially  bound   in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING.  CHICAGO, 


DUNCAN 


DIRECT  CURRENT 


WATTMETERS 


Most  Sensitive 

Most  Accurate 

Most  Reliable 


WRITE    FORi:)BULLETIN=ANDcPRICESI 


DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,    IND. 


WESTERN'     EI.ECTRTCIAN 
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KE8TER 

^ELF  FLUXma  SOLDER 

A  Tubeo*SoMer  F  iled  wl:h  Flux. 
Bmiiiret  no  Actd. 

:  UBS-LIBOB-TINE-NOXET. 


JJ 


.    ♦  I  1  ^  -ij  -ij  Ji  I  i-'-J 

ACTUAL    6IZC 


Send  for  Free  Sample». 

L.  P.  Mahler  Co.,  R.  1008  Chemical  B\6g., 

St.  LouIj,  K\o.,  Cen.  Western  Agent. 

KESTER    ELECTRiC    M'F'Q    CO., 

48  N.  UNION   STREET,        CHlCAOO,   lU 


JANDUS 

Interchangeable 

Arc  Lamp 


THE   IDEAL   LAMP 

FOR 

Central  Stations 

•ND  Isolated  Plants 

200  lire."  life  on  Multiple  D.C.  Circuits 
150  hrs."  life  on  Multiple  A.C.  Circuits 
1 50 hrs.'  life  on  Series  A.C.and  D.C .  " 

Send  for  Bulletin  W  20 


The  F.  BissELL  Company 

DISTKIBV'TORS 

Toledo,  0. 


VULCANIZED  FIBRE 

Highest   grades  for  electrical  iDsulation  and  mecbaaical  purposes,  in  sheet*, 
tubes,  rods  and  (pedal  shapes.      Catalogues  aod  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 
e.    Aus-riiM   A   CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 


WORKS:  fayonns,  N.J. 


114-116  UIBERTX  STREET,  H.  Y. 


ECONOMIZE 

IN  YOUR  BOILER  PLANT.     INSTALL  A 

STUR.TEVANT   ECONOMIZER. 


Boiler  c&peh.clty   IncreaLsed   20   to   40   per   c«nt.     fa.terht   system   of 

"stB^tftfered     pipes"     give     Increased     s&vlng     over    stroLlgHt     pipe 

economizers. 

For   hUK    or   low    pressures.     No    le&ky    tolnts.     Ca.slly  «t.ocesslble. 

Send  for  cektB^logue. 


F. 


STUR.TEVANT    CO 

BOSTON,    MASS. 
General  Office  a.rvd  Works.  Hyde  Park,  Mass, 


New  York 


PhllB-delphle 


CKICB.go 


Lorkden 

387 


dE& 


U.KueiM   &  5£)N. 
Senil  2c  stamp  for  new  cctelopie  No.  6  of 

KLEIN'S     TOOLS 

Far  Elactrleal  Workmm 
atut  Una  BuUdmrm. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago.  III. 


^ 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Mantattan  Electrical  Snpply  Co. 


NEW  YORK: 

32  Curtlandt  St. 


CHICAGO: 
188  Fifth  Ave. 


iBIack  Diamond  File  Works  ^ 


**  OCB  tiOODS  ABR  on  SAXE  IX  EVERV  1,EADIN6  BABDWAKE  . 
^  STOBE  I\  THE  BIVITED  STATEt*  ASiD  CAA'ADA.  {^ 

t    6.  &H.BARNETT.  COMPANY,   t 


t 


PHILADELPHIA,    PA. 


^ 
^ 
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JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


MAIN  OFFICE  AND  WORKS 


Bare 

Copiier 

Wire 


TRENTON,  N.  J. 


-AfiENCIEt    AN*    BRANCHE*. 


Mia  T«rit  Chicago  Clovsland  (an  FrandtM  riillMlolpMa  AHnli 


■fPlFl 


'  XS0I01I 

,  „i  r    TO   -^iJUi   -ssuK. 


Vol.  niV.      $3-00  Per  Aiiui. 


bllsMT}g  Compuny,  Chicago. 


CHICAGO,  DECEMBER  24, 1904. 


Entered  at  Chlcneo  PostoiBee  na 
mall  matter  of  tbQ  second  uI&bs. 


10  Cents  a  Copy.       NO.  26. 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLING  AGENT. 

H.    R.    HIXSON. 

1144  Monadnock  Block.  CHICAGO. 


The  Simplex  Electrical  Co. , 

I  lO  State  Street,  BOSTON,  MASS. 


^% 


1889— Paris  Sxposition, 
Medal  for  Babber  Insalation. 

1893-World's  Fair, 
lledal  for  Bnbber  InsnlatioiB. 


THE  STAJTDAKD  FOR 

BUBBFR  IJTSriiATIOK. 

Sole  Manufacturers  of 

flkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ";™.r  Wires. 
THE  OKONITE  CO.,  Ltd. 


S"«!SlMch«."- J "•""*'«•        253  Broadway,  New  York. 


Geo.T.  Manson, Gen'l  Supt, 
W.H.  Hodcins.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TBLEPHONB,  TELEaRAPH  AND  FIRB  ALARM  CABLES, 

All  WIras  are  tested  at  Factory.  JONESBORO.  INI^ 

WHAT  DIDXHE  WOGGLE  BUG  SAY? 

YOU  CAN'T  DO  LESS  '^S,illL'A7l 

SAMPLE  J.  .).  ELian's  Acme  Commuiator  Com- 
pound, tbe  only  article  that  will  absolutely  prevent 
sparkiDK,  cutting  or  unnecessary  wear  of  the  com- 
mutator.   Commutator  always  bright. 
ALL  SUPPLY  HOUSES  OR  $5.00  PER  DOZEN 

J.  EGAN,  317  Austfn  Ave.,  CHICACO 


J.  J.  coAN  '^^~MKr\ 

'ACMf  '  COMm/TATOR  ^M 
COMPOUND.  ^H    / 


Agents  Wanted 
SO  CENTS  PER  STICK 


CHICAGO    INSULATED     WIRE     CO. 

152-154  LAKE  ST.,  CHICAGO 
1108-1IIO  PINE  ST.,  ST.  LOUIS,  MO. 

Bare   and   Insulated  Wires  and    Cables 
Gedvanized  Steel  Stra>.nds 

CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

S3  Iarcuy  siclet.  Main  Onicc  and  Factory.  TRENTON,  U,  t. 


STANDARD   UNDERGROUND   CABLE  CO. 


322  The  Rookery,      Westinghouse  Bldg., 
Chicago.  Pittsburg. 

CrossleyBldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg,, 
New  York  City.       Philadelphia,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 


Pittsbucg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Manufacturers  of 

Electric  Globes  and  Shades,  both 
Arc  and  iocaodesceat 

Inner  and  Outer  G!obc>i  for  all 
enclosed  arc  systems 

CATALOQUES    SENT    ON    REQUEST 


THOUSANDS  IN  USE. 

Motors,  %  n.  p.  to  100  h.  p. 

Dynamos,  1  k.  w.  to  75  k.  w. 

SIghtst  Quality.     Reuonabla  PriH. 

THE  HOBART  ELECTRIC  MFG. CO. 

TnOY.OBIO. 


BEST  IN  THE  WORLD 

^_^         Write  for  full  particulars 
JMA     Reynolds  Elec.Flasliir  Mfg.  Co. 
'^a        221  SKth  Ave.,  Chicago. 


-\^  «VtX'BLE    Co^^fe 


RComeoEo 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  Sao  Frandsco. 


THERMOPILES  H^KIb. 

For  Electrolytic  analysis,  charging  storage  tiatterles, 
and  otbercontitaat  current  requirements.    S3  Eaoh> 

WALSH'S    SONS    &    CO., 
264  'fVa8hiiis:ton  Street,  Newark,  N.  J. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNtCHT,  Treasurer  I 

IV1I»/VIMY 


MANUFACTURERS  OF 


IN/la^ohinery^  for  Irtscilai'ting 


-tribal   \A/iro3 


Brtilding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  .Covering  Braiders 


304  PEARL  STREET, 


PROVIDENCE,  R.  i.,  U.  S,  A. 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flex|b[e  Sliaft 

MULTI-SPEE°D  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping.  Beaming.  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Bingiiamton,  N.  Y. 

Gen'l  European  Aeents,  Selig,  Sbnnenthal  &  Co., 
85  Queen  Victoria  Street,  London,  England 


^ESTIIN  ElecfcPiDal  Ingtament  Co., 


Waverly  Park,  NEWARK,  N.  J. 


Mm  Instnmests, 


These  Instrameots  are 
constructed  n  p  o  n  the 
same  general  prin- 
ciple as  our  regular 
Standard  Portable  Direct 
Onrreut  Voltmeters  and 
Azmneters,  but  are  much 
larger,   aod  the    vorbdog 

-  paarte  are  incloeed  in  a 
neatly  designed.  dast-prooC 

■  088t-lron  case  which  effect- 
ively ahielda  the  inatm- 
menta  from  disturbing  In- 
flnences  of  external  mag- 
netic fields. 

BERLIX— European  Weeton 
Rectrical  Inetrumeat  Co.,  RIt- 
torstrasse  Ko.  88. 


Weston  Standard   Ulnmlnated 

snmk  Fet«ntial  Indicator, 

Style  B. 


WestoB  Standard 

Portable  Direct  Keadlog 
Voltmeters  and  Millivolt- 
metere.  Ammeters  aod  Mil- 
ammeters,  Wattmeters 
aodVoItmeters,  for  Alter- 
nating anaDirect  Current 
Circnita. 

Onr  portable  inetrnmenta 
are  recognized  asstandarde 
throughout  the  clTlUzed 
world. 

Our  Semr-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
etill  better. 

They  are  the  most  rella^ 
ble,  abeolnte  standarda  for 
XiBboratory  une. 

LONDON— ElliottBros..  Cen- 
tury Works,  Lewlsham. 


Pabi8.  Frakce— E.  H.  Cadlot.  12  Rue  St  Georges. 


Xew  York  Ofllce— 74  Cortlaudt  St. 


Cope's    Patent    Quick   Coupling    Conduit    Rod 


Rememjacr.  these  rods  have  ao  losi 
motion'.  ' 

These'Couplinps  are  of  Steel  and 
are  made  in  the  best  possible  manner. 


Write  for  list  of  persons  ustog  itiese 
rods — 26,000  sold  since  May  iqoz.  M<ide 
in  3  ft'.'and  4  ft.  lengths. 

Price,  3  It.  75  cents,  4  It.  85  cents. 

Patented  Feoruary  a*,  1903. 


COI 


3244  North   Fifteenth  Street 


PHILKOELPHIil,   PA. 


f  REFLECTIONS 


PARIES 
REFLECTORS 


Fit  any  socket. 

Quickly  attached  or  detached. 

Made  of  aluminum  or  steel. 

Very  light  and  will  not  rack  socket  to 

pieces. 
Finish  not  affected  by  heat. 
Made  in  many  styles  and  finishes. 

Catalogue  mailed  upon  application. 


FARIES    MFC.    CO. 

DECATUR,      ILL. 


WESTERN    ELECTRieiAN 


December  34,  1904 


Vertical  Cross  Compound 
Electric  Light  and  Street  Railway  Engine. 


Allis-Chalmers  Vertical  Cross  Compound  Engine 
lUirect  Connected) 


Tliis  type  of  Engine  is  espi-cially  designed  for  large  central-station  work,  or  for  places  where  floor  space'  is  limited. 

It  is  used  in  the  leading  large  stations,  such  as  Metropolitan  Street  Railway  Co.,  New  York  City,  where  ELEVEN 

,  of  above  type  engine  are  installed  ;  Milwaukee  Electric  Railway  &  Light  Co.:    I'nion  Light  &  Power  Co.,  St. 

Louis;    Metropolitan    Elevated,  Chicago;    Twin   City  Traction  Co.,  Minneapolis;    Chicago  Edison  Co.,  Chicago; 

Cincinnati   Gas   &  Electric  Co.,  Cincinnati;    Metropolitan   Street   Railway  Co.,   Kansas  City,   Mo.,   and  others. 


Allis-Chalmers  Co. 

Milwaukee,  Wis.,  U.  S.  A. 


Canadian  Representatives,    Allis-Chalniers-Bullock,    Ltd.,    Montreal 


December  24,  1904 


WESTERN    ELECTRiaAN 


TheElectrig  Storage  BatteryGo. 


MANUFACTURER     OF    THE 


PHILADELPHIA 


'Cbloribe  Hccumulator" 

For    Central    Stations,    Electric   Railways,    Isolated    Lighting   and    Power   Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PRICK   LISTS  AND   DKSCRIPTJVC   BULLETINS   FORWARSCO  UPON   RCQUCST. 


SALES     OFFICES: 


Fhiladxlpbia, 

Allegbenj  Ave. 

and  19tb  St. 


New  Yoek, 

100  Broadway, 


Boston, 
60  State  St. 


Chicago. 
Marquette  Bldg. 


St.  L0UI8, 
■Walnwrlght  BUg. 


San  Francisco, 
Rialto  Bldg. 


Clbvbland, 
Citizens  Bldg. 


Canada,  Havama,  Cuba, 

Canadian  General  G.  F.  Greenwood,  Manager 

Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


YOST  SPECULTIES. 

Sookeis,  Wall 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Receptacles, 

Cord 

Adjustersm 

Cmlmlogum  for 
thB  mmUna- 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


HAVE  YOU  SEEN 


(( 


UNION"  SWITGHBOX? 


If  not,  let  us  send  you  a  sample. 

§,This  Box  will  fit  all  Standard  Switches 
C  and  Receptacles  and  has  been  approved 

by  the  Underwriters'  National  Electric 

Association. 

Gangs  of  2,  3 ,  4,  5  and  6  carried  in  stock 
provided  with  clamps  for  holding 
Sprague  Cable.  Tandem  Boxes  made 
to  order. 


PATENTS  PENDitvG. 


CHICAGO  FUSE  WIRE&'MFG.CO. 

CHICAGO  BUFFALO  NEW  YORK 


C( 
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STAR 


')  INCANDESCENT 
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.  (     KADB     BT    THB    MOST    BK1I.LED    WORKMBN,      I  • 

STANDARD  ELECTRICAL  MFG. 
COMPANY,     :    Niles,  Ohio. 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


'XA/MiTE    i=>oroe:l.aiim 


F-IFRCF^ROOF' 


FOR    ELECTRIC    SIGNS 

AGENTS     WANTED    WHEREVER    THERE     ARE     CENTRAL     STATIONS. 


*l  fcl  n 


SIOIM     A.ND 


OO., 


^VKF90IM,     O. 


PUTINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PUTINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.    PLATINUM  SCRAP  PURCHASED. 


=R&OOI\/IRAIMY,lnc. 

ARTISANS  IN  PLATINUM 

408-4 1 0-4 1 2-4 1 4  N.  J.  H.  R.  AVS.  -  NEWARK,  N.  J. 

New  York  Offlca:    :XO   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall Electric  Co..— 

AUis-Chalmers  Company 2 

American  Battery  Co — 

Amer.  Circular  Loom  Co 1 

American  Conduit  Co 16 

American  Diesel  Engine  Co. .11 

Amer.  District  Steam  Co 19 

Amer.  Elec.  Fuse  Co 4 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 


.Go. 


Arc  Lamps 


MULTIPLE  SERIES 

CONSTANT    CURRENT 

DIRECT  CURRENT 

CIRCUITS 


Type  414  is  extensively 
adopted  in  replacing 
Open  Series  Arc  Lamps 
with  Enclosed  Series  Arc 
Lamps  operating  at 
9.6  Amperes  on  the  old 
Arc  Machine. 

Bulletin  7030 


MOTORS  AND  GENERATORS 
SWITCHBOARDS. 

(Bulletins  on  Request) 


Western  Electric  Company 

CHICAGO  NEW  YORK 

Other  Large  Cities 


»»:9M»3»»»»»sc8»3M»3»M»»:K8ac 


Perfect  Control  — Indefinite  Regulation 

No  Flashing— No  Repairs 

Burnouts  Impossible— Last  Forever 

ALLEN-BRADLEY 

mmti 

For  All  Purposes  of  Electric  Current  Control 

Prices  Reasonable— Satisfaction  Guaranteed 
SEND    IN    A    TRIAL    ORDER 

Ask  your  Engineer  or  Electrician  about  it. 

AMERICAN  ELECTRIC  FUSE  CO. 

48-50  West  Jackson  Boul. 
CHICAGO,  ILL. 


READ  THE 


ELECTRICAL  PAPER. 


SOMETHING    NEW! 

"PIG  ::STAG'$  HEAD"  LAMPS 

The  accompanying  cats  show  our  latest  novelties  in 

SPECIAL  AND  MINIATURE  LAMPS. 

The  Stag's  Head  lamp  is  a  "real  burning"  incandescent  lamp  equipped  with  either 
standard  Edison  base  or  candelabra  base;  voltage  104,  no,  115  or  any  normal  voltage. 

The  "Pig"  is  made  in  two  sizes,  one  for  candelabra  and  the  other  for  regular  socket; 
made  to  fit  any  Edison  socket. 

If  Interested,  Write  for  More  Details  and  Prices. 

STERLING  ELECTRICAL  MFG.  CO. 


NEW  YORK:  100  William  St. 


WARREN,  O. 

SAN  FRANCISCO:  Crotsby  BIdg. 


CHICAGO:  tOlO  Masonic  Temple. 
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WESTER?C    ELECTRICIAN 


COLUMBIA  LAMPS 

Are  furnished  in  accordance  witli  the  most  rigid  specifications.  We  invite  a  comparison 
of  the  COLUMBIA  with  other  makes  and  request  central  stations  and  isolated  plants  to 
make  thorough  and  comprehensive  tests  for  life,  sustained  candle-power  and  total  illumi- 
nated area.  LET  US  SEND  YOU  OUR,  PROPOSAL  FORM. 

Columbia  Lamps  are  manufactured  under  a  License  to  use  the  Chemical  Exhaust  Process  of  exhausting;  lamps. 
This  process  Is  vitally  necessary  In  the  production  of  the  highest  quality  of  Lamp. 

(Erntml  €lttbtr€iittt|raug, 

GENERAL  WESTERN  AGENTS 

264-266=268-270   FIFTH  AVENUE,  CHICAGO. 


For  Immediate  Delivery 


MODERN  DESIGN 


SUPERIOR  PERFORHANCE 


Gold  Medal 
Generator  Unit 


Hamilton  Corliss  Cross  Compound  Verti- 
cal Condensing  Engine,  2, 2 50  horsepower. 


1,500  K.    W. ,    3   Phase  25    cycles, 
6, 600 -Volt     National     Alternator. 


Released  at  close  of  St.  Louis  Exposition. 

For  prices  and  terms  apply  to 

BOOVEN,  OWENS,  RENTSCBLER  CO. 


HAMILTON,  OHIO 


National  Electric  Company 

flilwaukee 


ELECTRICITY  FOR  ENfilNEERS. 


424  PAGES.       ILLUSTRATED.        PRICE  §2.50. 

ELECTRICIAN  PUBLISHING  CO., 
SIO  Marquette  Building,  •  •  OMIOAOO 


STANLEY  INSTRUMENT  CO. 


UNIVERSAL  EXPOSITION 

ST.  LOUIS 

1904 


GREAT    BARRINCTON,  MASS.,  U.  S.  A. 

GOLD  MEDALS 

THE    HIGHEST    AWARDS    AT    BOTH    EXPOSITIONS    FOR 

IVI 


PAN-AMERICAN  EXPOSITION 
BUFFALO 
I90I 
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Santa  Claus  Presents 


THE  NEW  SUPPLEMENT 
TO   THE 

ATIONAIELECTRIOLGODE 

The  New  Stand&rd 
An  Esta^blisKed  Fact 

"Fiexduct"  the  standard  flexible  non-metalUc  conduit   is 

an  established  fact.    The  highest  interpretation  of  the  new 

code  for  safety,  durability  and  strength.     "Fiexduct"  is  the 

practical  conduit  for  practical  -workmen.     The  high  standard  desired  by  all  men.  "Fiexduct"  smooth 

interior  and  indestructible  features  make  wiring  easy.     For  sale  by  all  electrical  jobbers  and  supply 

houses.     Specify  "Fiexduct."  do  not  accept  substitution,  as  there  is  no  duct  but  "Fiexduct."     No 

equal,  no  combination  of  ideal  qualities  such  as  found  in  Fiexduct. 

OSBURN       FLEXIBLE      CONDUIT      COMPANY 


Main  OfHce: 
21  Park  Row.  New  York. 


San  Francisco  Office: 
C.  F.  Sloan  Co..  Crossley  Bldg. 


Chicago  Office: 
1.  A.  Bennett.  529-530  Monadnock Block. 
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Sturtevant  Co.,  B.  F.  i 

Wesco  Supply  Co. 

Western  Electric  Go. 

Westlnghouse  EL  A  Mfg.  Co. 
Fibre. 

Kartftvert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
Fittings. 

Farles  Mfg.  Co. 
Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 
Flashers. 

Bissell  Co.,  The  F. 

Doxsee  Elec"l.  Co.,  A.  S. 

Reynolds  EL  Flasher  Mfg.Co 

Wesco  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forses. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  "Wire. 

Amer.  Elec.  Fuse  Co. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Central  TeL  A  EL  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

Clinton  Stamping  A  Elec.  Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-ManvlUe  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Globes,    Reflectors    and 
Shades. 

Fostoria  Incau.  Lamp  Co. 
Holophane  Glass  Co. 
-  Pardrldge  Shade  A  Refl.  Co. 

f'Phoenix  Glass  Co. 

'  Wesco  Supplv  Co. 

Western  Electric  Co. 
Governors,  "Water  Wheel. 
Replogle  Governor  Works. 
Graphite   Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmea  Flbre-Graphlte  Co. 


Heatlns    (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
HeatlufiT    and    Tentllat- 
1ns    Apparatus. 

Sturtevant  Co.,  B.  F. 
Heating:,   Hot   Water. 

Evans,  Almirall  A  Co. 
Holders,  Inc.  Lamps, 

Electric  Appliance  Co. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  &  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Inaulatlna:  HaohlnerT-. 

New  England  Butt  Co. 
Insulators  and  Insulat- 
ing:   Materials. 

American  Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Are  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johns-Manville  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunseU  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  WlreCo. 

OkoniteCo.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Go. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Are. 

Bissell  Co.,  TheF. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

HipweU  Manufacturing  Co 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Westinghouse  EL  A  Mfg.  Co. 
Lamps,  Incandescent. 

Bissell  Co..  TheF. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  Incand.  Lamp  Co. 

Franklin  Electric  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sawyer-Man  Elec.  Oo. 

Standard  Elec'l  Mfg.  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps,     Incandescent-' 

Replacers  &.  Cleaners. 

inc.  EL  Lt.  Manipulator  Co. 
Lamps,  Vapor. 

Cooper.  Hewitt  Elec.  Co. 
Letters,  Slcn. 

Colonial  Sign  A  Insulator  Co. 
Ll^htnlnsr   Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

General  Electric  Go. 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Linemen's  Climbers. 

Klein  A  Sons,  Mathlas. 
LDl>rl«atIng:,  Oil,  Orsaie. 

Richardson  Lubricating  Co. 
Magnet  'W^lres. 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Green  Fuel  Economizer  Co. 

Sturtevant  Co.,  B.  P. 
Blica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
Muns«ll  A  Co.,  Eugene 


Ulnine^  Apparatus,Bleo< 

Allis-Chalmers  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Wesco  Supply  Go. 

Western  Electric  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 
Nippers  and  Pliers, 

Elein  A  Sons,  Mathlas. 
Novelties,  Lighting. 

Letheule,  Paifl 
Nozzles. 

Faries  Mfg.  Go. 
Overalls. 

Carhartt  A  Co.,  Hamilton 
Patent    Attoraers. 

Bain,  Foree, 
Phosphor  Bronse. 

Phosphor  Bronze  Sm.  Go.Ltd. 
Platinum,      Wire      and 
Sheet. 

American  Platinum  Works. 

Baker  A  Company  Inc. 
Poles  and  Ties. 

Berthold  A  Jeunlngs. 

Brooks,  Hall  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler -Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Go. 

Lindsley  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Cedar  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacific  Coast  Pole  Co, 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co. ,  C.  H. 
Polish   (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman,  Geo.  W. 
Portables. 

Farles  Mfg.  Co. 
Power  Transmission 

Uaehlnery, 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Railn-ay  SappUes. 

Wesco  Supply  Co. 
Refiners, 

Gt.  West  Smelt.  A  Refining  Co 
Re- Wlndlns— Repairs, 

Chicago  Edison  Co. 

Gregory  Electric  Co. 
Rheostats, 

Amer.  Electric  Fuse  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt  Co. 

Union  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westinghouse  EL  A  Mfg.  Go. 
Rods,   Conduit. 

Cope,  T.  J, 
Schools  and  Colleves. 

Electrical  Engineer  Inst. 

Highland  Park  College 
Second-Hand  Uaoh'j'. 

Bissell  Co.,  The  F. 

Cent.  Stat.  Improvement  Co. 

Cincinnati  Gas  A  Elec.  Go. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades,  Lamp. 

Faries  Mfg.  Co. 
Sheet   Brass    &.   Copper. 

Plume  A  AtwoodMfg.  Co. 
Sig-ns.  Eleotrlo. 

Zero  Marx  Sign  Works. 
Silks,     Insnlatlns     and 
Braldins. 

Sauquolt  Silk  Mfg.  Co. 
Soclcets  &  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
Solderinff    Sticks,    Salts 

and    Paste. 

CroUus  A  Son.E.  R. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speaking  Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 
Electric  Appliance  Co. 

Manhattan  Elec  Supply  C^. 

Wesco  Supply  Co. 

■Wselern  Electric  Co. 


Speed  Indicators. 

Weston  Electrical  Inst.    Co. 
Storage   Batteries. 

American  Battery  Co. 
Electric  Storage  Batterv  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Blee. 

Bissell  Co..  TheF. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Go. 
Manhattan  Elect'l  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Cq. 

STTltchboarda. 

Bissell  Co.,  The  F. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telepl^one 
Material  and  Svrltch- 
boards, 

American  EL  Telephone  Co 
Automfttic  Electric  Go, 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Central  TeL  A  EL  Co. 
Electric  Appliance  Co. 
International  TeL  Mfg.  Co. 
KeUogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Ck>. 
Slromberg-CarlsonTeL  M.Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

Time  Switohca. 

Bissell  Co.,  TheF. 


Z^ox*    JkJ.x>l3.a.'t»et:loa.l    Ixxdes:    of    .A.d-veir^lsezas.exs.i:*    Se»    Pc^tC^ 


Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 

Trans  fo  rm  er  s. 

Central  Electric  Co. 
Crawfordsvllle  Electric  Co. 
Crocker- Wheeler  Co. 
Electric  Appliance  Co. 
FL  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kublman  Electric  Go. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elec.  Mfg.  Co.- 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  (Jo. 
Western  Electric  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Trucks,  Ellectrlo  Car. 

General  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Turbines,    Steant. 

Allis-Chalmers  Co. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Turbine    'Water  Wheels 

Leffel  AGO.,  Jas. 

Varnishes. 

Sterling  Varnish  Co. 
Vulcanised  Fibre. 

Vulcanized  Fibre  Co. 
W^hiatles,   Blectrlc. 

Electrical  Appliance  Co. 

W^lres    A    Cables— Mas- 
net  Wires. 

American  Electrical  Works. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  wire  Co. 
Crescentlns.WireACble.  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  C^. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  Wire  Co. 
NortheraWlre  A  Cable  Co. 
OkoniteCo.,  The. 
Phillips.  Eugene  P. 
PhlUlps  Insulated  Wire  Oo 
Roebline's  Sons  Co..  J.  A. 
Runzel-Lenz  Elec.  Mfg   Oo. 
Safety  Ins.  Wire  A  Gable  Oo. 
Simplex  Electrical  Co. 
Standard  Underground  0.  Oo 
Wesco  Supply  Co. 
I      Western  Electric  Compuv. 
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The  National  Policy 


TO 


For  Speed  Range  of 

Individual  Motors  by 

Field   Regulation. 


TRADE    m  xviiiiniinL   m   mark 


Lundell 


f« 


Un  iversal  Motors 


^   flattonal  ^Electric  (Xompanip 


General  Sales  Office  and  Works 

SALES  OPPICBS 

DISTRICT  OFFICES  ««•*        -                            «  Charleston,  W.  Va.,  Agnew  Electric  Co. 

New  York.  13S  Broadway  /l/l  ^  1  __  7-^^  ^  -g  l^^^X/IV  Cleveland.  Barton.  Stevenson  &  Co. 

Philadelphia.  1509  Land  Title  BulIdlnE  /  T  I  I  I   W  d.  LI  IVCC  Detroit,  MlUer  SeWon  Electric  Co. 

Plttsbun.  A.  W.  Wyckoff  Co.  X    .    mmm     »T     v^wmmm.'W'  Denver.  Hendri.  &  BolthoH  Mfg.  &  Supply  Co. 

Chicago.    Old  Colony  Building  Seattle  I  ^,,.  ^  -,     ... 

Boston  and  Cincinnati  San  Francisco  \  KUbourne  &  Clark  «o. 


'^mfmmmmmmm^fmm^fmm^mm^ 
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THE  WORK  OF 
THE  NIGHT  SHIFT 

is  usually  less  productive  than  that  done  by  day  on  account  of   tlie 
inconvenience  caused  by  artificial  light. 

Notice   in    tliis    picture   taken    at     lo  p.  m.  how  perfectly  tools 
are  lighted  at  night  by 

The  Cooper  Hewitt 


M e r c \i r y  Va por  Lamps 

!n  sucli  a  plant  the  night  is  just  as  good  as  day  for  working. 

Tlie  extreme  diffusion  of  light  prevents  the  usual  shadows  from 
getting  in  the  way  of  the  work,  and  the  freedom  from  glare  or 
nicker  makes  it  "just  as  good  as  daylight." 

The  cost  of  this  superior  light  is  only  35  per  cent,  of  what  you  are 
now  paying,  and  in  addition  there  is  nu  trimming  needed  and  nu 
consumption  of  light-giving  element. 

Adapted  til  all  Direcf-C\jrrent  Systems.  For  use  in  Mills, 
Factories,  Printing  Shops.  Photographic  Establishments,  Docks, 
Freight  Houses,  Draughting  Rooms  and  Offices.    Send  for  Booklet. 

Cooper   Hewitt  Electric  Co. 


It  Can't  Be  Beat^=The  Guthrie  Flasher 

A  SIGN  FLASHER  WITHOUT  A  MOTOR 

A  FEW  ADVANTAGES  OF  THIS 
FLASHER  OVER  ALL  OTHERS: 

First.— The  Price  is  lower. 

Second.— It  has  fewer  iiaris  and  iy  therefore  the  sim 

plest  Hasber  011  tbe  market. 
Third. — It  has  no  motor  to  cause  trouble  and  consume 

current. 
Fourth,— It  cosis  nothing  to  operate  this  flasher. 
Fifth. — It  onlj'  occupies  a  space  of  5  x  8  inches. 
Sixth.— li  can  be  regulated  to  flash  any  signs  or  show 

window  lights  in  any  manner  desired. 
Any  combination  of  lights,  without  motor  or  cylinder. 
Simplest  and  best  on  the  market. 
Works  on  any  current. 

The  disadvantage  of  a  flasher  was  the  motor  question. 
We  have  overcDme  this  and  are  putting  out  an  article 

that  meets  a  long  felt  want. 


GUTHRIE'S  FLASHER 
PAT'D  DEC. 15  1903 


NO  ' 
I  flMP.PER  SWITCH 

S    Q   VDLTS      ,, 

MUST    NEVER  BE  WOUND  ' 
WITH  THE  CURRENT  ON. 


Agents  Wanted 


A.  S.  DOXSEE  ELECTRICAL  CO. 

1108-1110  Pine  St.,  ST.  LOUIS 
General  Agents  for  United  Stales  and  Canada 


Crocker-Wheeler  ^J 

Dyn.8cmotors 


For  Telephone  Service 
are  of  Established  Excellence 


Form   L  Dynattwtoy 


1 


Crocfees'^'Wlhieeles'  CoEiapaiiy 


Ma^nufa^cturers  ar\d 
Electrlc&l  Engineers 


CKIcSLgo  Office. 
Old  Colony  Bldg. 


Ampere,   N.  J. 


As 

Good  as 
The  Best— 
"And  Then 
Some." 


BslII 

Compound 

Engine 

Northern 
Dynamos 


Northern  Direct  Current  Apparatus  possesses  all  the  cliaracteristics  of  econom- 
ical, convenient  operation  common  to  excellent  electric  dynamos  and  motors  and 
Many    exclusive  meritorious  features  that  makeitwortb 
your  while  to  get  acquainted  by  reading  Bulletin  No.  2,530. 

NORTHERN  ELECTRICAL  MFG.  CO.. 

Engineers    Manufa^cturers. 
MADISON,  WIS.,  -  -  V.  S.  A. 


1 

ll 
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THE  B.  O.  TRANSFORMER 

Do  you  expect  to  need  new  transformers  this  fall?     If  you  do,  the  B.  O.  will  interest  you. 

Low  Losses 

High  Efficiencies 

High  Insulation 

Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  we  will  tell  you  about  our  insulation  and  the  advantages  of  slab  wind- 
ings in  connection  with  oil  ducts. 

The     Stanley    Electric     Manufacturing    Company 
pittsfield,  massachusetts 

Atlanta,  Gar,  Empire  Building                                 Boston,  Mass.,  Oliver  Building 
CHICAGO,  ILL.,  MONADNOCK  Block    '                Denver,  Col.,  Hendrie  &  BolthoEf  Mfg.  &  Supply  Co. 

New  York,  N.  Y.,  2g  Broadway               Philadelphia,  Pa.,  Nortli  American  Building 
St.  Louis,  Mo.,  Century  BIdg.                                                  San  Francisco,  Cal.,  69-75  New  Montgomery  St. 

Seattle,  Wash.,  Pioneer  Bldg. 

Representatives  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Co.  of  Toronto    • 

, 

^ 

"THE  S.  K.  C.  SYSTEM" 
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It  Will   Interest  You 
to    Know   What    the 


Mesteni    Electric  Company  h 


ave    to   Say   Regarding 


HIGHEST  GRADE  NUERNBERG 

CARBONS 


•TRADE    MARK* 

n  their  circular  letter  dated  October  7,  1904,  which  in  part  reads  as  follows: 

"It  seems  almost  an  unnecessary  proceeding  to  write  a  letter  advertising  the  'ELECTRA'  Carbon,  or  to  dwell  upon  its  merits,  to 
any  great  extent,  inasmuch  as  the  'ELECTRA'  Carbon  is  the  STANDARD  OF  PERFECTION,  to  which  all  other  manufacturers  of 
carbons  endeavor  to  reach.     We  think  this  is  a  sufficient  recommendation  in  itself. 

If  you  have  not  been  using  these  carbons  in  your  arc  lamps,  it  would  certainly  pay  you  to  give  them  a  trial.       You   will    find   that 
the  expenses  of  trimming  are  reduced  from  15  to  20  per  cent." 


HUGO  REISINCER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK  CITY 


^^ 


Slralip 


<8> 


iHark 


®Ijp  l^art  Mfg.  (Ha.,  I^artforb,  (Honn. 

N*m  fork  Soatim  fflliuago  tSaranta,  ®nt 


I 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

S^K.W.toSOOK.  W. 

This  transformer  represents  the  latest  Improve- 
ments in  transformer  construction;  made  in 
three  tj'pes;  multi-coil  construction;  ventilated 
cores;  built  for  all  commercial  voltages  and  fre- 
quencies; higber  efilciencies  together  Tritli 
lOTFcr  temperatures  than  haxe  hereto- 
]  fore  been  attained  are  guaraDteed. 
Catalogue  just  issued  explains  details. 

Manufactured  by 

Crawfordsvitle  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,        U.S.A. 


^eneialmectuc^empanj/ 


TRANSFORMERS   FOR  THAWING  OUT  WATER  PIPES 


LIGHT 


SIMPLE 


PORTABLE 


Are  furnished  for  installation  on  alternating  current  light- 
ing or  power  circuits  below  3,500  volts,  and  give  absolute 
control  of  current  and  voltage  from  zero  to  maximum. 

IT  WILL  QUICKLY  PAY  FOR  ITSELF 

Order  now  and  be  equipped  for  cold  weather. 
It  is  fully  described  in  Pamphlet  No.  1047.  Write  for  it. 


Chicago  Office: 


General  Office:     SCHENECTADY,  N.  Y. 

nonadnock  Block  Sales  Offices  in  all  Large  Cities 
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NOXALL     GUP     GREASEi    HIGH  QUALITY,  LOW  PRICI. 

RICHARDSON  LUBRICATING  CO.,     -     Quincy,  III. 


STERLING  BLACK  PLASTIC  INSULATOR, 

WATER  REPELLENT.  OIL  PROOF. 

One  hundred  days'  continuous  baking  at  180°  F.  will  not  make  It  brittle. 

THE  STERLING  VARNISH   CO.,        -        -       Pittsburg.  Pa. 


JEFFREY  gu^cri  DREDGES 


FOR  CAfALOGUE, 


THEJEFFREY  MFG. CO. 
COLUMBUS,  OHIO. 


January,        1905. 

••Graphite" 


A     SPECIAL     ISSUE 
ON    LUBRICATION. 


COPIES     .\RE     FREE    TO     ALL. 

JOSEPH    DIXON    CRUCIBLE   CO.,  Jersey   Citv,   N.  J. 


REG.TRflDE  MARKS    JhE  PHOSPHOR  BRONZE  SMELTING CO-tlMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

'9/LcvhL^3icriv:'  —  D  E  LT  A   METAL 

/X  CASTINGS,  STAMPINGS  and  FORCINGS 

/dELT^  original  and  SoleMakers  in  the  U.S. 


-^Lt^ 


"  SAFETY  '  RUBBER  COVERED 

WIRE    AIMP   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
M/l.      B.     AUSTIN    &    OO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSUIiATED  WIRE  &  CABl,E  CO., 

WORKS:  kayonne,  N.J. 


114-116  LIBERTY  STREET,  H.  Y. 


STUDENTS 

Will  find  that  the  Western 
Electrician  can  help  them 
wonderfully  in  the  study  of 
electricity.  Subscribe  now. 
$3.00  per  year,   in   advance. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  610  Marquelte  BIdg.,  CHICAGO. 


DIESEL  ENGINES 

Operating  on  CRUDE  or  FUEL  Oil 

Guaranteed  Fuel  Consumption 

on  variable  load,  ranging  from  y^  to  full  load 

12^  Gals,  per  100  Kw.  Hours 

SUITABLE  FOR  ALL  STATIONARY  POWER 
For  further  information  address 

AMERICAN  DIESEL  ENGINE  COMPANY 

11  Broadway  NEW  YORK 


flBR^QRAPHim 

/COMMUWOI^M 

i.  BRUSH     -il 


"btVV-\.\SBB,\CK\\H(i      \/ 


I  There's  No  Friction 

wltb  the  FIbrc-Graphhe  Commutator  Brash. 
Being  90  percent,  pure  graphite,  it  laeares  low 
resIstaDce,  no  sparking  under  a  varying  load,  sad 
longer  wear,  TLere  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  ceo* 
Domic  brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 
5155  Wakefield  St.,  Gernanlown,  PHIUDELPflU. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  GAS  OR  Q4S0LINB  ENQINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Bxposltlon. 

It  will  produce  as  good  a  com- 
merciallight  as  tbat  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable  . 
Send  for  Catalogue  W 

MARINETTE 
QAS  ENGINE  CO., 

cHicAOo  HEianrs,  ill. 

AGENCIES : 
Keystone  Engineering  Co.,  Fanner's  Bank  Eldg.,  Pittsburg,  Pa. 

Strong,  Carlisle  A  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co.,  149  Broadway,  N.-V. 

C.  H.  Seidenglanz.,  52  When  Bldg.,  Indianapolis,  Ind. 


SAMSON  TURBINE 

The  gates  on  the  SAMSON  are  so  constructed  that  all  mov- 
able parts  have  a  maximum  wearing  surface,  furthermore,  the 
material  used  in  their  construction  is  of  the  finest.  These  two 
points  insure  a  long  life  to  the  gate,  and  consequently 
prevent  leakage. 

THE  JAMES  LEFFEL  &  CO.,  307  Lagonda  St.,  Springfield,  Oliio,  U.  S.  A. 


WESTFRX    i-:li;:ctriciax 
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SATISFIED  CUSTOMERS 

Are  those  who  are  buying  such  specialties  from  us  as 

Packard  Lamps  and  Transformers, 

Adams-Bagnall  Arc  Lamps, 

"0.  K."  Weatherproof  Wire, 

Peerless  and  Paranlte  Rubber  Covered  Wire, 

Brunt  Porcelain, 

Ansonia  Magnet  Wire, 

Circular  Loom,  Etc.,  Etc. 

ELECTRIC  APPLIANCE  COMPANY, 

CHICAGO    AND    SAN  FRANCISCO. 


WANTED 


You  Who  »FB  Troublmd  vfhh  Sparking  and  Cuffing  of  Commufafoi'M  f*»  Uao 


SO  Cfm,  pep  Sttckm    SS.OO  per  Dozenm 

For  Sale  by  aU  Supply  Houses,  or 


The  only  article  that  wiU  PREVENT  SPARKIKG. 
TTill  keep  the  commutator  in  good  conditiOD  and 
PREVcKT  CUTTING. 

Absotufely  wilt  Mof  Gum 
Tho  Brumhea  >  ■  > 

It  will  pnt  that  high  gloss 
have  so  long  s 

K.  Mclennan  &  oo.. 

Sole  Manufacturers, 


FREE,  SampiB  Stick.      RoomlUInterOceanBIde-.lSO Dearborn  St.,     CHICAGO,  ILL. 


Latest  Novelty  in  Electric  Lighting 


f^%#: 


THE 

WEISSHANN 

PEARL 

SYSTEH 

Endorsed  for  its  Safely  and  At- 
tractiveness by  the  best  author- 
ities in  the  world. 
The  sensation  of  the  Ladies' 
Gowns  Exhibit  in  the  French 
Section  at  St.  Louis. 

Described  In  Western  Electrician  October  29  and  November  26 
Descriptive  Matter  and  Patents  mailed  on  application 

PAUL  LETHEULE,  4808  Delmar  Bd.,  St.  Loufs 


^^^: 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM, 

GENL.OFFICES:  CENTURY  BLDG.,  NEWARK.  N.J. 

OVER  20,000 
MILES  IN  USE 


^jr^<^-f^'' 


*-<■ 


See  our  exhibit,  World's  Fair,  St.  Louis, 
JIo.,  Transportatiou  Bldg.,  Aisle  '-C," 
Posts  7  and  8, 


MICA 
BOND 


Notice  how  oar  competitors  try  gradnallv  to 
raise  Cut  Mica  prices— same  thing  would  occur 
in  manafactured  mJea   If   we    were    not    the 


CHICAGO  MICA   CO 


"PERFECTORS" 


VALPARAISO,  IND. 


MICA 


Of  all  Qualities,  In  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NIW  YORK  and  CHICAQO 


INSULATION  That  Is 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For    Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


Electric  Heating  Apparatus 

•  END  won  eZ'PAOE  CATALOaUC. 

UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATINS  CO., 
Cambridgeport,  Mass. 


VOLT -AMMETERS, 

POCKET  SIZE, 

For  TeatlngBatterles  and  Batterj 
Circuits.  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular, 

L.  M.  PIGNOLET, 

78-80  Cortlandt  St.,  NEW  VORK.  N.  T. 


Electric  Lighting  Ontfits 

READY  FOR  USE 

Very  popular  for  electric  light- 
ing decorations  and  especial- 
ly adapted  to  the  lighting  of 
Christmas  trees.  ; 


Safe,  Simple  and  Convenient 


I     Slights  I 

Made  In  four  ;  16     ■■  l    SS.OOand 

sizes         "1  24:     "  f     upwards 

I  32      ■■  J 


EDISON  DECORATIVE  &  MINIATURE 
LAMP  DEPARTMENT 

GENERAL  ELECTRIC  COMPANY, 
HarrlsoD,  N.  J. 


BEARD5LEE  CHANDELIER  MFC  CO.'^^Mi'fcX'^^'^' 

GAS  &  ELECTRIC    FIXTURES '^o-^"'^ TRADE. 


THE  ONLY  TOOL  REQUIRED'F^ 

Next  time  you  hammer,  ream  and  file  a  cast-iron 
junction  box,  wasting  time,  breaking  boxes,  and 
finally    fail   to  produce   a    round  hole,    think  of 

BOSSERT  DRAWN  STEEL  JUNCTION  BOXES. 

They  are  punched  out  of  one  piece  of  steel  and  have  boles  closed 
with  hermetically  sealed  plugs  which  can  be  removed  with  one 
itlow  of  a  hammer.  No  time  wasted.  Jio  broken  boxes.  No  tiling 
or  reaminff.  A  clear  round  hole  every  time.  Write  for  pariiculars. 
BOSSERT  ELECTRIC  CONSTRUCTION  CO.,<..i>c.an,i  wmks.  Utica,  N.Y. 


THE 


Standard  Motor  Starter  of  the  World 

Copied  b)-  almost  every  starter  maker.  Prompt  prosecutions  of 
infringements  and  the  upholding  of  our  patents  by  the  courts 
prevented  its  duplication. 

The  strongest  proof  that  it  is  as  we  claim,  "the  least  expen- 
sive motor  starter  safe  to  use  on  any  installation, "  is  found  in  the 
attempts  to  build  as  much  like  it  as  possible  without  infringing. 

THE  CUTLER  HAMMER  MFG.  CO. 

NEW  YORK  BOSTON  MILWAUKEE,    WIS.  CHICAGO  PITTSBURG 
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ntANK  N.  PHILLIPS.  Prcsident. 
O.  H.WAQENSEIL,  Treasurer. 


E.  ROWLAND  PHrLLIPS.  VlCE-PniS. 
.  REMINGTON,  Jr.,  Sec 


AMERICAN  ELECTRICAL  WORKS 


PBOVIBEKCE,  R.  1.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  UIE. 

New  foRK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
CmcAQO  Store,  F,  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


H  ■  ■  MECHANICS, 

Engineering  if" 

Complete  and  short  courses.    Thorougbty  equipped 
engineering  shops.    Shop  work  from  the  be- 

fUminif.  Sbort  courses  la  Steam  and  Electrical 
nglueorlng.  Espenses  low.  Accommodations  the 
best  ■  School  all  year.  Students  may  enter  any  time. 
CorreBpondence  steam  and  electrical  courses.  Send 
for  catalogue.  Mention  coarse  In  which  Interested. 
HIGHLAND  PARK  COLLEGE,      DES  MOINES,  IOWA. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF     DITCMTC 

u.  s.  Ik  FOREIGN  rH  I  LH  1  0 

FOREE  BAIN,  1652-3  Monadaock  BIk.,  CHICAGO 


KE8TER 

SELF  FLUXING  SOLDEB 

A  Tube  of  Solder  FUled  with  Flux. 
Requires  no  Acid. 

SAVES-llBOB-TIHE— HONEY. 


J7J   J   JJ^J,  J_ 

ACTUAL    Size 
PATCMTKB. 

Send  for  Free  Samples. 

L.  F.  Mahler  Co.,  R.  lOOS  Chemical  BIdg., 

St.  Louis,  Mo.,  Gen,  Western  Agent. 

KESTER    ELECTRIC    M'F'G   CO., 

46  N.  UNION    STREET,        CHlCAaO,   ILL 


^S^ 


H.KtCIN   &  SDH. 

Send  Zc  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Etociricai  Workers 
and  Line  Bulldars, 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III. 


THE  UNITED  STATES  GOVERNMENT 


-USED- 


The 


Stombaugli  Guy  Anchor 


EXCLUSIVELY  FOR 


Anchoring  Electric  Light  and  Telephone  Poles  at  Our 
Largest  Military  Post,  Fort  Riley,  Kan. 

5,  6  and  8  Inch  were  used. 


5  and  S^lnch^style..^ 

W.  N.  MATTHEWS  &  BRO.,  Manufacturers! 

603  Carleton  Building,  St.  Louis 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Ell(hart,  Ind. 


DIRECT    CURRENT 


GENERATORS 


FOR    LIQHT   AND    POWER 

Our  generators  have  a  high 
efficiency  and  great  endurance 
under  the  most  exacting  con- 
ditions of  service.  Sizes  up 
to  i.ooo  K.  W. 
Write  for  bulletin  No.  10514. 

SPRAQUE 

ELECTRIC      COnPANY 

General  Offices ; 
527  West  34tli  Street,  New  York 
Chicago   Office :     Fisher   Building 


Crimshaw  Raven  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  Inspection  and  can-}' the  atiove  TRADE-MARKS  on  our  tags.    TVe  also  manafactare  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


nAIN  OFFICE : 
lU,  116  &  118  Liberty  St.,  New  York. 


BRANCHES: 


I        CHICAGO: 
I  192  Desplalnes  St, 


BOSTON : 
■»  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatiierprool  lire. 

Slot  -  Bnriiing  leatherproo! 

and  Meal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  L 


HIGH  GLASS    WGRK 

is  assured  when 
you  use  the 

KORTH  WESTERM 

STORAGE 

BATTERY 

on  all  low-tension 
work. 

Great  Capacity, 
Ught, 

Efflclmnt  and 
Campact, 

Send  for  catalogue. 
Let  us  figure  with 
you. 

NoHhwesfern  Storage  Battery  Co., 

285  Madison  St.,         «  >  «  Chicago,  III. 
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WAXTED,  FOB  SAXJB    and 

similar  WAXT  COIiUlRJ  advtrtise- 
menls  (so  zuords  or  Uss^,  $'SO  an 
insertion:  additional  uords  3c  each. 
POSITION  WAXTED  advertise- 
ments Ijo  zpords  or  less).  Si.oo  an  in- 
sertion; additional  words  ac  each. 

POSITION  WANTED. 

.\>  ^uperimendent.  chief  engineer  or  electri- 
cian of  UghtiDg,  or  combloed  light  and  water- 
works plant;  20  years" experience  wiiL  boiler, 
hlgh-sjioed  and  Corliss  engiDes.  and  water- 
works; 16  years  loall  branches  of  clectrc-light- 
Inp  business.  Would  be  pleased  to  correspond 
with  anybody  wishing  a  first  class  mechanic 
and  all  around  maa.  Address  BOX  4'27.  Care 
Western  Electrician.  510  Marquette  Uiiildln-,'. 
Chicago,  III. 

POSITION   WANTED. 

Hv  armature  winder  and  repair  worker  on 
fields,  commutators,  generator^^.  motors,  etc.: 
electric  rail  oad  preferred:  e.\)>erienced:  best 
of  references;  married.  Address  BOX  428.  care 
of  Western  Eiectriclan,  510  Marquette  Bldg.. 
Chicago. 

FOR  SALE. 

A  l>arpaln  if  taken  at  once.  One4C.  K.  W.,  A.- 
C.  dynamo.  1,100  volis.  16.000  alternations, 
slnsle-phasetooihedarmature compcund  wound 
self-olllngbea'-lnps.  In  A-1  condition.  Will  be 
sold  cheap  if  taken  at  once.  Can  be  =een  runnini: 
unMl  Januarv  Ist.  1905.  BEMENT  ELECTRIC 
LIGHT  and  POWER  CO..  Bement.  111. 

FOR  SALE 

On  m,ortgage  foreclosure,  all  property  of  the 
Corning  Electric  Light  Plant,  consisilne  of 
grounds,  buildings,  rranchlsefi.  poles,  line?, 
electric  appliances,  etc..  located  at  Corning. 
Iowa,  on  main  Una  of  Chicago.  Burlington  A 
Qulncv  Railway.  County  seal  town.  Popula- 
tion. 2.500.  Good  proposition.  Address  M.  E. 
WILMARTH.  Trustee. Comlnp.  Iowa. 

FOR  SALE. 

A  telephone  system  of  160  sutecribers  and  80 
miles  of  toll  line.o.  Located  In  county  seat 
town  of  1.500  Inhabitants.  System  all  new  and 
up-to-date,  onlv  been  in  a  year.  Reason  It's 
for  sale  is  to  se'ttle  an  estate.  Address,  T.  H. 
MINOR.  Troy.  Mo. 

PROPOSAL 

SANITARY  DISTRICT  OF  CHICAGO 
TO  CONTRACTORS 

Sealed  Proposals  Addressed  to  the 
Board  of  Trustees  of  the  Sanitary 
District  of  Chicago  and  Indorsed: 

"Prtiposals  for  fiinilsbir-j:  .'iml  installtos  ;il- 
teni!illiiK-current  gfUeralurt*  .iml  generators  for 
exciters"  will  be  received  Iiy  the  clerk  of  tlie 
wild  Sunilarv  Olstrift  at  Room  1110  Seoiirity 
BulMiug.  ChiL-aj:o.  III.,  until  12  m.  'standard 
timet  of  Wetineaihiy,  the  loth  day  of  February. 
A.  D.  1905,  und  will  be  piil'lk-ly  opened  by  said 
I>oard  of  trustees  at  a  nii-etlng  of  the  board 
held     that    day. 

The  generators  for  wliirli  tenders  are  Invlteil 
(finslst  of  four  4.f»fHj-kiluwatt.  C.OOO-volt,  tbree- 
pliase.  GO-cycle  generators.  1(>4  revolutions  per 
nilnnle  and  two  ^jO-kllowatt.  2.'>0-volt,  dlrect- 
rurrent   genemtors,    300   revolutions   per  minute. 

Each  bid  must  b«  accompanitMl  by  a  certified 
cheek  or  cash  to  the  amount  of  three  thousand 
($3,000)  dollars.  Ali  cert  Hied  checks  must  be 
drawn  on  some:  responsitile  bank  doing  business 
In  the  city  of  Chicago  and  made  payable  to  the 
order  of  the  clerk  of  the  Sanitary  District  of 
Chicago.  Said  amount  of  three  thousand  ($3.- 
000)  dollars  deposited  with  bids  will  be  held 
by  the  Sanitary  District  until  all  of  the  re- 
spective bids  for  sniii  installation  have  been 
caDvasaed  and  the  contract  awarded  and  signed, 
the  return  of  said  check  or  cash  being  condi- 
tioned upon  the  appearance  within  ten  (10) 
days  after  receiving  notice  of  award  to  him  of 
the  bidder  to  whom  tlie  award  of  said  work 
shull  have  been  made,  witli  bondsmen,  and 
executing  a  euntract  with  the  Sanltarj'  District 
for  the  work  tto  awarded  and  giving  a  bond  sal- 
Isfactory  to  the  board  of  trustees  for  the  fiil- 
llllment  of  the  contract  for  furnlRhiog  and  in- 
stalling the  generators  .tuiI  exciters  In  tUe 
sum    «»f    fifty    Ibousand    ($.".(),0<Xi)    dollars. 

All  bidti  must  be  made  upon  hlank  forms 
furnished    by    the    Sanitary    District. 

No  bid  will  l>e  consldereil  unless  the  party 
making  it  Hhnii  furnish  evidence  satlsfactor>' 
to  the  board  of  tnistees  that  he  lias  constructed 
and  has  in  auccesuful  o|>eratl<in  generators  of 
practlcnlly  as  large  capueily  as  those  calletl 
for  by  this  advertisement  and  his  Onanclal 
ability  successfully  to  prosecute  the  said  eon- 
tmct  In  case  the  same  shall  be  awarded  to  him. 

Kidders  are  required  to  state  In  their  bids 
their  Individual  names  and  places  of  residence 
In  full. 

The  said  boanl  of  trustees  reserves  the  right 
to  reject   anv   and   alt   bids. 

THE   SANITARY   DISTltlCT    OF   CHICAGO. 
By   ZIna    R.    Carter.    President   of   its   Board    of 
Trustees. 

Attest:    S.  D,  Orlffln.   Clerk. 

Chicago.     Dec.     14.     IWM. 


ELECTRICAL  BOOKS. 

A^ll     ICInds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  Marquette  Bldg.,  CBICAOO 


One42-ln.  x  15  tt.  9-in.,  250  H.  P.  Worthington  Water  Tube. 
One  60-ln.  x  16  ft..  John  Mohr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-ln,  x  16  ft.,  Devlne  Tubular  Boiler. 

EIMOIIMES. 

One  600  H.  P.,  21  x  86  x  30.  William,';  Tandem  Horizontal  Compound,  140  R.  P.  M. 
Two  600  H.  P.,  20  X  30  X  24.  Foner-Alien  Tandem  Compound,  200  R.  P.  M. 
One  250  n.  P..  12  x24x  18  Williams  Tandem  Comround.  250R.  P.M. 
Two  100  H.  P..  13  X  12,  Dick  A-  Church,  High  Speed  Automatic. 

PARTIAL    LIST   ONLY. 

Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


iaHe4iwia«fti!UJ.fmfflKa*wiMQM'j.'iiiSil 


U.S. METAL  POLISH 


Geo.W.  Hoffman 


■  ^.i;...:...-..— ..^..^...■■■..■■■.■- 


FOR  SALE. 

Central  Station  Equipments 

One  Plant  Complete  Consisting  of  the  Following  Principal  Items: 


BOILERS. 

Six  200-h.  p.  Stirling  water-tube  boilers, 
equipped  for  Hawley  down-draft  furnaces. 

Two  150-h.  p.  Stirling  boilers,  with  plain 
gi-ates. 

HEATERS. 

Two  2o0-h.  p.  Hoppes  open  heaters. 

Two  400-h.  p.  Excelsior  heaters. 

PUMPS. 

Two  7x4^^x10  Laidlaw  Dunn  boiler  feeders 
for  150  pounds'  pressure. 

ENGINES. 

Three  250-h.  p.  Ball  tandem  compound  en- 
gines. 15x25x16  inches,  200  revolutions. 

Two  150-h.  p.  Porter-AUen  engines,  14x20 
inches.    230    revolutions. 

One  150-h.  p.  Russell  engine,  15x20  innhes, 
230    revolutions. 

One  125-h.  p.  Hamilton  Corliss,  16x30 
inches,  90  revolutions. 

GENERATORS. 

Three  150-k.  w.  250-voIt  Westingbouse  gen- 
erators. These  generators  directly  con- 
nected  to  three  250-h.  p.   Ball  engines. 

Four  42.5-k.  w,  125-volt  Mather  generators. 

Pour  3714-k.  w.  250-voIt  Mather  generators. 

Four  37M:-k.  w.  125-volt  Mather  generators. 

SWITCHBOARDS. 

Two  switchboards,   with  switches,   measur- 
ing instruments,   rheostats,  etc.,  for  con- 
trol of  above  generators. 
Another   plant    complete    except    boilers, 

consisting  of  the  following  principal  items : 


ENGINES. 

Two  Lane  &  Bodley  Corliss  engines,  24-inch 
diameter  cylinders,  4S-inch  stroke,  70 
revolutions. 

Two  Lane  &  Bodley  Corliss  engines,  30-inch 
diameter  cylinders,  4S-inch  stroke,  70 
revolutions. 

Two  Ball  engines,  cylinders  20-inch  diam- 
eter,  18-inch  stroke,   150  revolutions. 

One  Westingbouse  vertical  compound  en- 
gine, with  cylinders  16  inches  and  26 
inches  x   IS-Inch  stroke. 

One    Westingbouse    vertical    compound    en- 
gine,   with    cylinders   18    inches    and    30 
inches  diameter  x  IS-inch  stroke. 
GENERATORS. 

Two  Edison  bipolar  generators.  150  k.  w., 
500   volts. 

Two  C.  &  C.  bipolar  generators,  100  k.  w., 
500  volts. 

One  C.  &  C.  bipolar  generator,  30  k.  w., 
500  volts. 

Two  T.-H.,  alternating  current,  133  cycles, 
1,100  volts,  150  k.  w. 

Two  Fort  Wayne,  alternating  current,  133 
cycles,  1,100  volts,  15Q  k.  w. . 

Two  Fort  Wavne.  alternating  current,  133 
cycles,  1,100  volts,  100  k.  w. 

Ten  100-light  9.6-ampere  multiple  circuit 
Brush  arc  machines. 

One  60-light  9.6-ampere  wood  arc  machine. 
SWITCHBOARD. 

Switchboard,   with  ail  switches,  transform- 
ers, measuring  instruments,  etc.,  for  con- 
trol of  above  generators. 
.  ..SHAFTING. 

Two  lines  shafting,  together  with  pedestal, 
bearings,  clutches,  pulleys,  etc.,  used  in 
connection  with  the  large  Corliss  engines. 


Both  plants  located  in  Cincinnati. 

We  will  consider  bids  for  all  or  any  part  of  the  above. 

Bids  must  be  made  f.  o.  b.  Cincinnati. 

The  Cincinnati  Gas  &  Electric  Co. 


y  Unti-Cuttma  Comtoana^ 


PRESERVE  YOUR   COPIES 

OV     TUB 

WESTERN     ELECTRICIAN 


^BINDERS  $1.00   EACH. 


BIDS 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

l4Years' Use  on  street  Ry„  Light  and  Powsr  Cbramutatois 

Has  Proven  its  Worth.    WE  GUARANTEE  RESULTS. 

Send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES, 

JAS.  McLaughlin  &  CO.,  \\^>^iv^^'^ 

586  Fulcoii  Street,  -  -  Chicago,  III. 


will  fce  received  by  the  city  of  Anadarko  up  to 
and  including  .Tanuary  2,  1905,  for  a  complete 
electric-iightina;  plant  consisting  of  150  K.  W. 
200  H.  P.  enicine  necessary  pole  line,  transfor- 
mers, arc  lights,  etc.  Address  communicaiions 
toCO.»srLriNG  ENJINF.ER.  Aoadarko,  Okla. 


FOR  SALE 

1-360  K.  W.  General  Electric  AlterDator,  Three  Phase 

1-240 

2-150 


Single 


I-  90 
»-  75 


I-  75 


Westinghoiise 
Warren 

Westingbouse  "  "             " 
Wood 

Stanley  "  "             •* 

General  Electric  "  Three       " 

General  Electric  "  Single       " 

Westingbouse  "  "             " 

General  Electric    ,     "  ■'  •' 

Westingbouse  "  Two 

Westingbouse  "  Single      " 

Westingbouse  "  Two         " 
Direct  connected  to  Gates*  Engine. 

Send  for  our  Monthly  Bargain  Sheet  with  com- 
plete list  ajid  net  prices, 

GREGORY  ELECTRIC  CO. 

54-62  S.  Clinton  St.,  Chicago,  111. 

FACTORY 
FOR  SALE 

near  CHESTER.  PA.,  WITH  DEEP  WATER 
FRONT  ON  DELAWARE  RIVER  and  Intersect- 
ed by  threeTRCNKLINESandlrtotroIley  llites; 
extensive  buildlugs.  Foiinoiy.  Machine  Shop, 
etc..  with  traveling  cranes  and  machintry,  and 
well  adapted  for  any  kind  of  heavy  business; 
abundance  of  cheap  labor  of  all  kinds  in  the 
Immediate  vicinity.  Large  engines,  boilers, 
electric  plant;  good  water  .supply  and  sewerage. 
For  full  particulars  applv  lo 

NICHOLSON  &  CO., 

SOLE  AGENTS. 

150  BROADWAY.  NEW  YORK. 

REAL  ESTATE  AND  FACTORY  BROKERS. 


Robert 
Volt-Amnieter 

Dead  Beat 

Accurate,  Durable 

Guaranteed 

List  Price.  J6.i>0 
including  leatber 
case. 

Sample  Instru- 
m  e  n  t  forwardt-d 
prepaid  on  receipt 
of?4.50. 

Discount  to  SeaJbfS 

THE  ROBERT 
INSTRUMENT  CO 

56  Sbelby  Slretl 
DETROIT     ■     MICH. 


ELECTRICIAN  PUBLISHING  CO., 


Suite  S  I O  Marquette  Building, 


CHICAGO. 


"A  great  deal  In  a  little  space." 

—The  Press. 

"THE 

FOUR-TRACK 

SERIES" 

This  is  the  title  of  a  series  of 
books  of  travel  and  education  is- 
sued by  the  Passenger  Department 
of  the 

NEW  YORK  CENTRAL 
LINES 

These  small  books  are  filled  with 
informalion  regarding  the  best 
modes  of  travel  and  the  education 
that  can  best  be  obtained  by  travel. 

They  relate  specifically  to  the 
great  resorts  of  America  —  to  trips' 
to  the  islands  of  the  sea  and 
around  the  world. 

They  also  contain  numerous  illus- 
trations and  new  and  accurate  maps 
of  the  country  described. 


A  copy  of  the  iO-pnge  IlInBtrated  Cata- 
logue of  tlie  "Four  Track  Series"  will  be 
sent  free,  postpaid,  upou  receipt  of 
[lostage  stamp  by  George  H.  Daniels, 
UODeral  PoBttenf^er  Aet,.  New  York  Central 
A-  HiidHon  Kiver  llullroad,  Grand  Central 
Station,  New  York. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 
_  Work  of  All_  Kinds 
Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Oynamos  Armatures, 
Motors,  Ore  Lamps, 
Fans,  Instruments. 


December  24,  1904 


WESTERN    ELECTRICIAN 


ARNOLD  ELECTRIC 
POWER  STATION  Co. 

Engineers,  Constmctors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

SUITB  1539,  MARQUETTE  BLDt}.,   CHICAGO, 

NEW  TURK  OFFlCt:  711  TRANSIT  BLDG, 


Byllesby,  H.  M.  &  Co.  j 

(Incorporated) 

ENGINEERS 

Design,  Constroct  and  Operate  Railway,  Light,  I 

Power  and  Hydraulic  Plant*. 

Bxamlnatloiu)  and  Reports. 

New  York  Life  Building,      -     CHIOAGO,  ILL.  I 


J.  H.  HALLBERG 

Consulting  Engineer 

Electric  Light,  Power  and  Railway  Plants 
SiiggeaCloiis  to  Mcoiire  Economy.  Spyclfieatlons 

Ex:aniloiitiondana  Reports 

15  EroMdwfly.  new  YORK 

Lunt,-  Uista-ice  Telephone  -iriTSBroitd 


I  Robert  W.  Hunt&  Co., 

'  ENGINEERS 

1121  The  Rookery,  65  Broedway,  j 

Cblcago.  New  York.      ' 

MonongahelaBankBldg.,  Pittsburg. 

Norfolk  House,  Cannon  St.,  LoDdon. 


RDEBEL  •  SCHWEDTMANN- 
WELLS, 

CONSDLTINQ.  MBCHAKICAL  asu 
ELECTRICAL  ENGINEERS, 

Suite  801   Chemical  Building, 
ST.  LOUIS.  U.  8.  A. 


[  Long  Distance  Thone  Central  21i3. 

SCHOTT,  W.    H., 

ENGINEER  AND  CONTRACTOR. 
Specialties — Central  Station  HeatlnpPIante, 
Water  Works  Steam  Plants,  Electric  Light,  Gas  | 

I  ami  Street  Railway  Plants. 

I   1320-21   MaKOI-'ETTE    BuiLDlNG.  CH 


TRY  IT. 

Keep  your  name  and  address  in 
this  directory  where  it  will  be 
seen  by  possible  clients. 


ENGINEERS 

Represented  in  this  *'  Directory  "  are 
enabled  to  come  in  touch  with   many  I 
prospective  customers  who  cannot   be  j 
reached  through  any  other  source. 


H.  J.  Ulnhlunick.  j 
Sec.  and  Gen'lSap't. 

General  Engineering 

Cf\       Tmt?  Consulting  and        | 

u, ,    ±  na    Contracting  Engineers.  I 
TelephoneB,l!:lectrlcLight,PowerTranBmiaslon  | 
Suite  1112, 136  ADAMS  ST.,  CHIOA  GO. 
Long  Distance  Telephone  Central  178. 


KEMP,  R.  W. 

j  Consulting  and  Contracting  Telephone 

Ens:ineer. 

Plans  and  (ipe?lflcatioQ  for  complete  plants. 

Old  plants  overhauled  and  placed  on  paying 

basis.      Territory,    Kansau,    UKlahuma    and 

I  Inolan  Territory. 

Wellingtom,       -        .        -        Kansas. 


STANTON,   LE  ROY  W. 

Consulting  Telephone  engineer 
Plans.  Speciflcations  and  Supervision  of 
Installation  of  Complete  Telephone  Plants 
Special  Reports  on  Telephone 
Properties  and  Apparatus 
411  Electrical  Bldg..     Cleveland,  Ohio 


A  WEEKLY 
REPRESENTATION 

in  this    "Directory"  enables 


neers  to  keep 
customers. 


before  all  possible  [ 


KOHLER  BROS., 

I  Contracting  Electrical  Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Buiidinz, 
CHICAGO. 


Telephone  Main  3123. 

I  WILMERDING,  C.  H. 

CONSULTING  ENGINEER 
1100  Old  Colony  Bldg.,  CHICAGO.  | 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

UlEniCAN  INSTITUTE  SF  ELECTRIOAL  ENOINEESS 

•HERICAN  SSSIETY    Of    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETT  OF  CIVIL   ENCINEERS 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


Reports  and    Estimates 
Furnished. 

General 
Contractors 

High-Grade  Securities 
Accepted  or  Negotiated. 


W.  R.  EVANS  &  COMPANY 

/ncffrporaied 

Electrical,  Civil  ani  Mechanical  Enpeers 

Teiepiione  Main  3153  Traction  Bldg.,  Cincinnati 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET.  CHICAGO. 


BARGAINS  IN  SHELF=WORN  BOOKS 

You  may  have  been  looking  for  some  of  the=e  volumes  for  years.      Now  you  can  get  them  and  get  them  at  a  bargain,  too. 

We  have  only  one  or  two  copies  of  each  of  the  following : 


List  Price 

Electricity    as   a   Motive   Power,   by 

Count  Th.  du  Moncel,  London,  1883. .    $3.00 

Decorative  Electricixx,  by  Mrs.  J.  E. 

H.  Gordon,  London,  1891 2.50 

Electrical  Appliances  of  the  Pres- 
ent Day,  by  Major  D.  P.  Heap,  U. 
S.  A,,  being  a  report  of  the  Paris  Elec- 
trical Eshibition  of  1881 2.00 

Tables  and  MEiionANDA  for  Electrical 

EngineebSj  by  Frederick  Walker,  C.E.       .80 

Magnetish    axd    ELECTRiciTr,    by    R. 

Wormell    1.25 

Steam  Heating  DatAj  by  Wm.  J.  Bald- 
win,  N.   T.,    1897 50 

The  Telegbaphist's  Guide  :  The  New 

ESAillNATIONS  OF  TECHNICAL  TELE- 
GRAPHY, by  Jas.  Bell,  A.  I.  E.  E.,  Lon- 
don, 1895 50 

The  Mechanical  Arts  SiiiPLiFiEO,  by 

D.  B.  Dlson,  Chicago.  1897 2.50 

Electric  Lighting,  translated  from  the 
French  of  Count  du  Moncel,  by  Eobt. 
Routledge,  B.  S.  C,  London,  1883...      1.25 

The  ABiTHiiETic  of  the  Steam  En- 
gine, by  E.  Sherman  Gould,  N.  Y., 
1807    1.00 

Tips  to  Intentoes,  by  Robt.  Grimshaw, 
Ph.  D..  N.   Y.,  1893 

Mechanical  Graphics,  by  Geo.  Halli- 
day,  London,    1889    

Physical  Units,  by  Magnus  Maclean, 
D.   Sc    

The  Indicator  and  Dxnamometee,  by 
Thos.   J.  Main,   M.   A.,    Philadelphia, 

How  TO  Work  and  Fix  a  Dynamo-Elec- 
tric Machine,  by  W.  C.  Mountain. . 

The  Indicatob  Ha>T)book,  by  Chas.  N. 
Pickworth 

The  Histoet  and  Pbogress  of  the 
Electric  Telegraph,  by  Robt.  Sa- 
bine, C.  E.,  London,  1869.  Ooth... 
Paper    

Local  Distbibdtion  op  Electric 
Power  in  Workshops,  by  Ernest  Kil- 
burn  Scott.  A.  I.   E.  E 

Bearings  and  Ldbeication,  by  A.  J. 
Wallis- Taylor,   C.    E.    

First  Principles  op  Mechanical  En- 
gineering, by  Imray  &  Biggs,  Lon- 
don           1-00 


Sale  Price 

?1.80 

1.50 

1.20 

.45 

.75 

.30 

.30 

1.60 

1.00 

.60 

1.00 

.60 

2.00 

1.20 

1.00 

.60 

1.50 

.90 

.35 

.20 

.75 

.45 

1.25 
.75 

.75 
.25 

.50 

.30 

1.50 

.30 

List  Price    Sale  Price 

Electricity  in  our  Homes  and  Work- 
shops, by  Sidney  F.  Walker,  London, 

1889    1.50  .90 

Electricity  in  the    Service  of  Man, 

by  R,  Wormell,   D.    Sc,   M.   A.,  New 

York,    1886 $3.00         $1.80 

The  Mathematical  Theory  of  Elec- 
tricity AND  Magnetism,  by  Watson 

&    Burbury,    London,    1885.      Vol    I, 

Electrostatics    2.75  1.65 

Vol.   II,    Magnetism    and    Electrody- 

namies    2.60  1.60 

Chapters  on   Electricity,  by   Samuel 

Sheldon,  Ph.  D 1.10  .65 

Electricity,  Its  Theory,  Sources  and 

Application,    by    John    T.    Sprague, 

London,   1892    6.00  3.60 

Magnetism  and  Electricity,  by  H.  C. 

Tarn,  M.  C.  P.,  London,  1889 .80  .45 

Electricity  Up  To  Date,  by  John   B. 

Verity,   M.    I.    E.   E.,  London,   1896..      1.00  .60 

Telegraphy,  by  W.  H.   Preece  and  J. 

Sivewright,    London,    1888 2.00  1.20 

Electricity  and  the  Electric   Tele- 
graph,  In   two  volumes,   by  Geo.   B. 

Prescott,   New  York,   1SS8 7.00  4.20 

Useful  Rules  and  Tables,  relating  to 

Mensuration,  Engineering,  Structures 

and    Machines,    by    Wm.    John    Mac- 

quom  Rankine,  London,   1889 4.00  2.40 

Electbicity  and  Magnetism,  by  Fran- 
cis Nipher,   A.   M.,  St.   Louis,   1895..      3.25  2.00 
The  Action  of  Lightning,  by  Arthur 

Parnell,  London,  1882 3.00  1.80 

Modern  American  Methods  op  Coppee 

SiiBLTiNG,  by  Edw.  Dyer  Peters,  Jr., 

M.  E.,  New  York,  1891 5.00  3.00 

The      Stbam-Boilee     Catechism,     by 

Robt.  Grimshaw,  M.  E 2.00  1.20 

The      Steam-Engine       Catechism,  by 

Robt    Grimshaw,   M.    E.,   New    York, 

-  1896    2.00  1.20 

Blbcteical  Papers,  Vols.  I  and  II,  by 

Oliver    Heavislde,    New   York.    1894 . .      7.00  4.20 

A  Guide  foe  the  Electrical  Testing 

OF    Telegraph    Cables,    by    Col.    V. 

Hosklaer,    London,    1889 1.50  .90 

Solutions  of  the  Questions  in  Mag- 
netism AND  Electricity,  set  at  the 

Intermediate  Science  and  Preliminary 

Scientific   Pass  Esaminatlons   of   the 

University  of  London.   1860  to  1884, 

by  F.  W.  Levander,  London,  1885 1.00  .40 


List  Price    Sale  Price 

Domestic  Electricity  fob  Amateurs, 
translated  from  the  French  of  E. 
Hospitaller,   London,   1889 $2.50  $1.50 

FouE  Lectures  on  Static  Electric  In- 
duction, by  J.  E,  H.  Gordon,  B.  A., 
New    York,    1881 SO  .45 

Construction  of  Mill  Dams,  Jas.  Lef- 

fel   &  Co.,   Springfield,   O.,   1874 2.50  1.00 

A  Practical  Treatise  on  Electric 
Lighting,  by  J.  E.  H.  Gordon,  B.  A., 
New   York,  1884 4.50  2.70 

Gray's  Trbatisb  on  Magnetism  and 
Electricity,  Vol.  I,  by  Andrew 
Gray,  LL.  D.,  F.  R.  S.,  London,  1898     4.50  2.70 

Electricity,    by    Robt.    M.    Ferguson, 

Ph.  D.,  F.  R.  S.  E.,  London,  1890. . .      1.50  .90 

Coil  and  Cokeent,  or  the  Triumphs 
OP  Electricity,  by  Henry  Frith, 
London,    1897 1.25  .75 

A  Century  of  Electricity,  by  T.   C. 

Mendenhall,    Cambridge,   1887 1.25  .75 

Magnetism  and  Electricity,  by  Arthur 

Wm.  Poyser,  M.  A.,  London,  1890...        .80  .45 

Potential  and  Its  Application  Popu- 
larly Treated,  by  Dr.  Tumllrz,  Lon- 
don,   1889 1.50  .90 

Continental  Electeic  Light  Central 
Stations,  Kllllngworth  Hedges,  Lon- 
don, 1892 6.00  3.60 

Theory    op    Electricity,    by    Linnaeus 

Gumming,   M.   A.,   London,   1885 2.25  1.35 

Electricity  Treated  Espb rime nt ally, 
by  Llnnseus  Cummlng,  M.  A.,  London, 
1891    1.50  .90 

Popular  Electeic  Lighting,  by  Capt. 

E.  Ironside  Bax.  London,  1892 1.00  .60 

The  Age  op  Electricity,  by  Park  Ben- 
jamin, New  York,  1892 2.00  1.20 

The  Law  Relating  to  Electric  Light- 
ing, by  G,  Spencer  Bower,  B.  A., 
London.    1889 5.00  3.00 

Mathematical  Theory  of  the  Steasi 
Engine,  by  T.  Baker,  C.  E.,  London, 
1890    75  .45 

Elementary  Treatise  on  Natural 
Philosophy,  by  A.  Prlvat  Deschanel. 
Part  3,  Electricity  and  Magnetism, 
New  York.   1893 1.50  .90 

Electricity  in  Modern  Life,  by  G.  W. 

De  Tunzelmann,  London,  1889 1.25    -        .75 


ELECTRICIAN   PUBLISHING   CO.,       sio  marquette  bldg.,       CHICAGO 
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BITUMINIZED  FIBER 

CONDUIT 

FOR  UNDERGROUND  CONSTRUCTION 


Biiuminized  Fiber  Conduit  is  made  with  the  idea  of  com- 
bining the  good  and  eliminating  the  bad  features  of  other 
conduits,  and  incorporating  valuable  features  not  found  in 
other  ducts.  Testimonials,  which  we  are  getting  from 
users,  point  to  the  fact  that  we  have  succeeded. 


American  Conduit  Com 

Main  Off  teas:  16OS-6  Manhattan  Building,  jOhicago 

other   Officem: 

170  Broadway,  Hew  York,  336  Macy  St.,  Los  Angeles  - 


TELEPHONE 
PRINCIPLES  AND   PRACTICE 

A  NEW  BOOK  IN  TELEPHONY 

By 
CEORCE  WALKER  WILDER,  PH.  D. 

Professor  in  Telephony  in  the  Armour 
Institute  of  Technology 

Complete    and   up-to-date,    written   by    a    practical    man.       All    about    modern 
telephone  apparatus,  their  principles  and  use  : 

I.  Fundamental  Idea-s 

II.  Telephone  Apparatus 

III.  Systems  of   Communication 

IV.  Construction   and  Equipn\ent 

IN  32  CHAPTERS,  460  PAGES,  37B  ILLUSTRATIONS.  PRICE  S2.00  POSTPAID. 

Send  Postal  Money  Order  to 

THE  CANTWELL  PRESS     ■ 


Madison,  Wis. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 

LARGEST    MANUFACTURERS 

This  Company  5ends  Prepaid  upon  request  any  of  the 
following  bulletins: 


Bulletin  No.  7— Combined  Telephone  and  Switch- 
board 
"    8— Wall  S>v]tchboard 
"        "    9 — Samson  Telephone 
"        "  10— American  Express  Switchboards 
"  II— Desks— Toll        and        Private 

Branch 
"  12— Visual    Signal    and    Bell    Style 
Switchboards 
"        "  13 — Intercommunicating  Systems 

"  14 — Line  Material  and  Supplies 
"         "  15— Bell       Express      Self- Restoring 

Switchboards 
"        "  16— Operator's  Set  and  Accessories 
"  17— Parts  of  Apparatus 


Bulletin  No.  18— Magneto  Telephones  of  All  Kinds 
■'  19— Central  Energy  Switchboards 
"  20— Central  Energy  Telephones 
"  21— Protective  Apparatus  and  Termi- 
nal Equipment 
"         "  22 — Construction    of   Country  Tele- 
phone Lines 
■■  23— Eight-Party    Selective    Ringing 
Telephones 
"        "  24 — Composite  Telephone  and  Tele- 
graph Lines 
"  25 — Four-Party     "Leich"     Selective 
Telephone  System 
"        "  26 — Telephone   Power  and    Ringing 
Equipment 


CHICAQO,  ILL.,  U.  S.  A. 


-THR  TEIaKPHONR  HAKD-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  ''RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 


2£ember  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers.  London.    Author  of  "A  Practical  Guide  to  tht 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  ^'Electricity  in  Daily  Life." 


^eieos,  133  lllus-trei'tions. 


'lo-tKy  IH&ncl-Boolc 


*ri^^  $1.00. 


Extract  from  Preface.—"  This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  It  ii 
felt  that  there  isa  demand  forapractical  book  on  telephone  working  and  management. and  the  TELEPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  inrormatlon  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 

anyone  can  understand  and  learn  from  It 
the  entire  electrical  fraternity. 


No  pains  have  been  spared  to  make  It  the  best  book  of  its  kind.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
everything  regarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 

. CONTENTS 


CHAPTER 


1.  The  Invention  of  the  Telephone. 

2.  Soand    "Waves.    Articulate    Speech. 

3.  Electric    Telephony.    The    Bell    Tele- 

phone. 

4.  The  Microphone. 

5.  Current    Induction.      Electromagnetic 

Induction. 

6.  The   Induction   Coll:   Its   Use   in   the 

Telephone    Transmitter, 

7.  The  Complete  Telephone  Circuit. 

8.  Magnet  Telephones. 

J.    The   Bell   Telephone   Receiver. 

W.    Other  forms  of  Magnet  Telephones. 

U,  The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers, Mercadier's  BI-Telephone. 

12.  The  Siemens,  Kotyra,  Neumayer  and 
Bdttcber    Receivers. 


CHAPTER  13.    Carbon  Transmitters. 

14.  The   Blake   Transmitter. 

15.  The    Long    Distance    Transmitter. 

16.  The    Solid-back    Transmitter. 

17.  The    Berliner    Transmitter. 
IS.    The  Cuttriss   Transmitter. 

Various    European    Transmitters. 
The  Efficiency   of   Carbon  Transmit- 
ters. 
2L    Batteries  for  Telephone  Work. 

22.  Open  Circuit  Batteries. 

23.  Closed    Circuit    Batteries. 
21    The    Practical    Management    of    Bat- 
teries. 

26.    Magneto    Bell. 

26.  Automatic  Switches. 

27.  Telephone   Line   Construction. 


19. 
20. 


CHAPTER  28. 
29. 
30. 

31. 
32. 


40. 
42. 


Metallic  Circuit. 

Underground  Wires 

Lightning   Arresters. 

Inside  Wiring. 

Installation  of  Telfiphone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  in  Telephony. 

Ele^cromf:jnetic  Retardation. 

E:xchange  Working. 

Small    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex   Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent  Progress.    Appendix. 


PnMiA»d  and  for  oaie  by  ELECTRICIAN  PUBLISHING  CO..  510  Marquette  Buildinisr.  btiicago 


EDISON    PRIMARY  BATTERIES 


FORMERLY  BDISON-LALANDB 


These  batteries  are  simple  in  construction  and  can  be  easily  and  quickly 
renewed.  The  renewal  parts  and  supplies  are  inexpensive  and  readily 
obtained.  You  would  appreciate  this  if  you  could  read  the  description 
of  Battery  Renewals  in  our  catalogue  No.  7.      May  we  not  send  it  ? 


EDISON  MFC.  CO. 

Factory,  ORANGE,  N.  J. 


NEW  YORK:   83  Chambers  Street 
CHICAGO  :   304  Wabash  Avenue 
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Kellogg  Express  Switchboard  Cabinet 


The  graceful 
Appearance 
comes  from 
Simple 
Lines. 


This 

Attractive 
Design  has 
been  so 
popular  that 
it  has  been 
much  copied 
by  other 
manufac- 
turers 


Gold  Medal 

Highest 

Award 

Buffalo 

Exposition 

1902 


Fifly-Llne 
Capacity 

Quarter 
Sawed  Oak 
for  the  entire 
Exterior  of 
the  Cabinet 


Thoroughly 

seasoned 

wood 


Finished  in 
Light  or 
Golden  Oak 


Grand  Prize 

Highest 
Award 
St.  Louis 
Exposition 
1904 


The  Strongest,  Longest  Lived,  Most  Efficient  Switchboards  made.    All 
telephone  experts  will  tell  you  that. 

Kellogg  Switchboard  &  Supply  Co. 

Congress  &  Green  Streets 


LOS  ANGELES 


CHICAGO 

CLEVELAND 


PHILADELPHIA 


STROMBERG-GARLSON 

GENERATOR-CALL 

VISUAL  SIGNAL  SWITCHBOARDS 

are  inexpensive  to  maintain  and  nearly 
as  rapid  as  a  lamp  signal  switchboard. 


SIGNALS 
SELF- 
CONTAINED 


NO 
WORKING 

PARTS 
EXPOSED 


This  illustrates  our  No.  A-1249  cabinet  equipped 
with  100  line  signals  and  10  clearing-out  signals. 
Our  standard  cabinets  have  a  capacity  for  50,  60, 
70,  100,  140, 180  and  200  line  signals  of  the  above 
type. 

BuHetSna  Mo.  B  and  T'E  describe  thm»e  boardm 
very  fhoreughly.    Mailed  free  upon  requeat, 

STROMBERG-CARLSON  TELEPHONE  MFG.  CO., 

WESTERN  SALES  OFFICE, 

CHICAGO,  ILL. 


GENERAL  OFFICES, 

ROCHESTER,   N.  Y. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.  E.  ROMANS.  A.  M. 

352  pages. 
Cloth,  Price  $t.OO. 

An  np-to-date,  practical  treatise  on  the 
constmction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,       Gliicago,  III. 


INTERNATIONAl 

Mechanical  Self=Restoring 
Drop  Switchboard. 

A  PERFECT  APPARATUS. 

Made  In  any  dtsired  capacity. 

Sample  parts  and  quotations  on  requeat. 

INTERNATIONAL 
TELEPHONE  MANCFACTDRINfi  CO. 

CHICAGO,  U.  S.  A. 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

Hanlattan  Electrical  SnDiiIy  Co. 


NEW  YORK: 
32  Cortlanilt  St. 


CHICAGO: 

188  Fifth  Ave. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  location 
and  remedying  of  troubles  in  dynamos  and 
motors. 

Catalogs  of  mechanical  and  electrical  book* 
free. 

ELECTRICIAN  PUBLISHING  COMPANY. 

510  Marquette  Bldg.,  Chicago. 


THE    AUTOMATIC 

is  the  recognized  competitive  system  of  telephony.  Its  manifold  advantages  over  the  manual  system,  mechanically,  financially  and 
commercially,  make  it  so.  Automatic  telephone  service  is  more  prompt  and  more  accurate  and  absolutely  secret.  It  can  be  furnished 
at  less  cost  to  both  company  and  patrons  than  any  other.  Progressive  Independent  telephone  companies  all  over  the  country  are  rapidly 
adopting  it;  the  new  ones  in  preference  to  manual  and  the  old  ones  to  replace  manual  equipment.    It  is  a  success  everywhere. 

Among  the  cities  in  which  it  has  been  adopted  are: 


Chicago,  lU. 
Grand  Rapids,  Mich. 
Columbus,  Ohio 
Dayton,  Ohio 
Lincoln,  Neb. 
Portland,  Maine 


Auburn,  N.  Y. 
Lewiston,  Maine 
Auburn,  Maine 
Fall  River,  Hass. 
New  Bedford,  lAass. 
Los  Angeles,  Cal. 


San  Diego.  Cal. 
Hopktnsvllie,  Ky. 
CIoux  City,  fowa 
Cleburne,  Texas 
Columbus,  Ga. 
Augusta,  Qa. 


Mcdford,  Wis. 
ht.  lary's,  Ohio 
Woodstock,  N.  B. 
Westerly,  R.  1. 
Berlin   Germany 
Manchester,  Iowa 


Princeton,  N.J. 
Albuquerque,  N.  M. 
Van  Wert,  Ohio 
Battle  creek.  Mich. 
Clayton,  Clo. 


Peotwater,  Mich. 
Toronto  lunctlon.  Can. 
Wilmington.  Del. 
Riverside,  Cal. 
Traverse  City,  Mich. 


AUTOIVIATIC    ELECTRIC    COMPANY 

Van  Buren  and  Morgan  Streets,  CHICAGO,  U.  S.  A. 
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PRODUCERS 


AND 

WHOLESALERS 
OF  WHITE  CEDARj 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES  ON    SMALL   POLES. 
Writefora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


CI-I.NA^DRC 


[KOSS   MICH. 
fANSE       •• 
MUNISING     •• 
ONTONAGON 
3NER.WIS 
=  ESHT160    •• 


SUITE    1206  TRIBUNE  BLDG.  ChlCASO. 


FREE  CHRISTMAS  DINNERS 

tor  .*•-. 

10,000     m. 

of  Chicago's 
Poor 

will  be  supplied  by 
the  Salvation 
Array.  Will  you 
help  bysendini;  |, 
3  donation,  no 
matter  how  Small 
tuthe 

Salvation 
Army 

CHICAGO 

Headanarters 

399  State  Street 

Chicago,  111. 


?EDAR  POLE? 


ESTABLISHED   1862 

WM.  MUELLER  COMPANY 

I2II-IZ-I3  MARQUETTE  BLDG.  ChlCAQO, 

EIQHT   DISTRIBUTING    YARDS 


''MANROSS'\ 

HAIR  SPRINGS 


IPS^^^UKaw^  (MiAf'SjoJ^xf  §>AA\wvvftV  ^MTW  €«C     ^IRiuAoACuvV  (vvyyV(ttcUM>Uw.   StotVA<\W,lM^Xc^. 


MICHIGAN 


All  Lengths ANosizES 


JtfWt 


FACTORIES  WANTED 

ALONG  THE 

BURLINGTON   ROUTE 

to  supply  the  demand 
for    Electrical    Goods. 


Builington 
Route 


^A/^.  H.    IVIAIMS2 

INDUSTRIAL  CQMHISSIONER, 
209  ADAMS  STREET. 


CHICAGO. 


WHITE  CEDAR  POLES 

HALL  L.  BROOKS 

52    WISCONSIN    AVBNUB 
TOMAHAWK,  WIS. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich, 


POLES, 
POSTS, 
TIES, 


:::;:;;:;:;;;:;:;::::;;::::^^^^^^^^^^^^^^^^^TO^^^^ 


There  Is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  th« 

iB^-r-rix:    f-l.e:xibi-e  htubi 


^A^ll 


i  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  ; 


Sales  Office, 
IB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


w::ih»:»:;h:::»»:» 


SStMSSMSMMSi 


,    IM-  Y. 

(ioe2a) 


:KK:H:K:H:«::::::::«HH:H««tt:;»H;K;KH;H;;K::^ 
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MICHIGAN  WHITE 


LARGE   STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &,  SUPPLY  CO.,  Chicago. 


JUST  RECEIVED 


a  new  batch  of  20  and  25  ft.  Poles 
and  have  reduced  prices  accord- 
ingly. Also,  we  have  plenty  of  those  "Trolley  "  Ties  yet.  May  we 
quote  you  now  ? 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Micltigan 

Pittsburg  Agents:  Tipper  &  Patton,  509  Bessemer  BIdg, 


POLES. 

WHITB  OEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINQS, 

ST.  LOUIS. 

Ohetnloal  Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


Locations   for   Industries 

Erie  Railroad 

Cliicago  to  New  Yoric 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
:an  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Ccnimissioner,  Erie  Railroad  Company 
21  Cortlandt  Street.  New  York 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  alway. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


•*«Va«'*i 


pp^^y  wwii^ifil  ■■III  ipi*i|p»HF 


CEDAR  POLES 

THE 

VBleniine'Clmrk  Com 

234^  la   Salts   Stroet,  CHICAGO 


Plnaonnbig,  M/oA. 


YARDSe 
Brmma  Bmy,  Wla, 


t     Mmw  Loadon,  Wl*. 

fcaiiiiiMianallllfcmi 


ELECTRICAL 

AND  OTHER 

INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
600(1  Labor  Conditions, 
HealthtuI  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &  I^ISSISSIPPI  VALLEY  R.  R. 

For  full  ioforraation  and  descriptive  pacn- 
phlei  address 

J.  C.  CLAIR. 

Industrial  Coi:nrDleiioner 

I  Park  Row,  Chicago,  111 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Eleven  Pete  Yards  in  Michigan 

Wholesale  Producers  for  20  years, 


TIES. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


c"r'a^d"e  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    .    St.  Marys,  Pa. 


BRACKETS— X 

ARMS— PINS 

little  things  it  is  true,  but  they  cut  s 

big  figure  in  line  construction. 

OUR.    MOTTO    IS:                                                             I 

Prompt  Shipment       Quality 

Satlsfsotton       Right  Price 

COLUMBIA  MFG.  CO. 

ANTIGO.  WIS. 

Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constanily  on  Hand 


Poles 


CENTRAL  STATION  HEATING 


We  arc  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


AMEEICAM  DiSTBiCT  STEAM  COMPANY 


Mention  Western  Electrician. 


LOCKPORTN.Y. 
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The  Westinghouse 

Single=Phase  Railway  System 


JOO  H.  P.  Westinghouse  Single-Phase  Railway  Motor. 


A  Pair  of  100  H.  P.  Westinghouse  Single-Phase  Railway  Motors, 
Mounted  on  Standard  Truck. 


Advantages 


Generating  and  distributing 
systems   cheapest  to  install. 

Existing  lines  operated  by 
direct  current  can  be  easily 
and  economically   converted. 

Only  one  charged  conductor 
used. 

The  controlling  apparatus 
simpler  than  that  of  direct- 
current  system. 

Conversion  losses  are  reduced 
and  consequent  economy  in 
energy  effected. 


For  particulars  address  nearest  office  of 

Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

New  York,  AtlonU,  OallH,  Baltimore,  Boiton,  Buffalo,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Los  Angreles,  MInneapolU,  New  Orleans,  Pblladelphla,  Pittsburg,   St.  Louli, 

Salt  Lake  City,  5an  PranciKO,  Syracuse,  Seattle,  Denver,  MounUIn  Electric  Co. 
For  Canada:    Canadian  Westlnibou5e  Co.,  Limited,  Hamilton,  Ontario.    Mexico i  Q.  A  O.  Branlff  Co.,  City  of  Mexico. 
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DUNCAN 


DIRECT  CURRENT 


WATTMETERS 


Most  Sensitive 

Most  Accurate 

Most  Reliable 


WRITE    FOR    BULLETIN    AND    PRICES 


DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,    IND. 


)«i«^Ci««4««V«'««i<«V»«W«<«i*««'«^«««««^<«'«'«=««  '^r*4r*4r'4^0^-*^f^f4f*4ii^  C 


Just  Out! 

WESTERN  ELECTRICIAN'S 
MOONLIGHT  SCHEDULE 
FOR  1905. 

JO  Cents  Per  Copy- 
Discount  on  Largfe  Orders. 

ELECTRICIAN  PUB.  CO., 

510  narquette  Building,  CHICAQO. 


I! 


LARGE  POWER 
GENERATORS 


DIRECT-CONNECTED 
DIRECT-CURRENT 


Direct'Connected  Generator,  T>pe  M.  P.  L.    10-400-120 

All  true  engineers  say  that 
symmetry  of  form  is  a  strong  indi- 
cation of  theoretically  correct 
design. 

The  outward  appearance  of  Fort 
Wayne  apparatus  is  but  the  reflec- 
tion of  inherent  excellence  of  de- 
sign and  construction. 

FORT  WAYNE 
ELECTRIC  WORKS 


Wood  Systems 


Main  Office  and  Factory, 


Fort  Wayne,  Indiana 

165 
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HENRY  NEWGARD  &  CO. 

ELECTBIML  COHSTBUCTIOH 

Power  and  Light  Plants.    Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as' new  Residences,  Fac- 
tory Buildings, School  and  College  Buildings. 


Fifth  Avenue, 


.«%«%««%«w%«%^< 


Hg^ 


WIRES  ^GABLES 

HICH-CIIADE,  RUBBER-COVERED,  WEATHER-PROOP 

Magnet,  Ofpice,  Anscnciator  Wire. 

HAZARD  MANUFACTURING  CO., 

Gxn£raivOffice  and  W0BE8,       New  York  Offiox,         Chicago  Oftiok. 


Wilke'-VKiTro.  Pn. 


71  and  73  West  Adtnwa*. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosulation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  oo  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington.  Del. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBINa 

For  Electrical  and  Mechanical  PurpoBeti,  Railway  Dust  Guards,  Waahen 
and  Packings.    Patent  Insulating  Cleats. 


MANUPACTORKn  BT 


THE  KARTAVERT  MANUFACTURINR  CO.  WllmlQEton.  IWL 


JANDUS 

Interchangeable 

Arc  Lamp 


THE   IDEAL   LAiVIP 

FOR 

Central  Stations 

AND  Isolated  Plants 

200  hrs.'  life  on  Multiple  D.C.  Circuits 
150  lirs.'  life'on  Multiple  A.C.  Circuits 
1 50 lirs.'  lite  on  Series  A-Cmd  D.C.  " 

bund  (or  Bulletin  W  20 


The  F.  BiSSELL  COMRrVIHY 

DlSTRIBl'TORS 

Toledo,  0. 


STURTEVANT 

GENERATING   SETS 


For   Lighting  arvd   Power 

All  Types    and    Sizes 

Betweeh  iy,  »nd  250  K.  W. 

We  B\iild   BotK  Er\gine  and   Generator 


B.  F.  STURTEVANT  CO. 

BOSTON.  MASS. 

GenerOkl  Office  BLnd  Works,  Hyde  PA.rk,  M&ss. 
NEW  YORK       PHILADELPHIA       CHICAGO      LONDON 


Wocrrerv 


Ahernator 


To  Our  Productions 
Apply  This  Invariable 
Rule: 

WE  GUARANTEE 
WHAT  WE  SELL 

and 

SELL  WHAT  WE 
GUARANTEE. 


lEN 


S»fidu*ky,  O. 


iBIack  Diamond  File  Works  ^ 


«i' 


Est.  IMOS. 


Inc.  1805. 


Special 

Prlzs 

Gold  Madat 

at  Atlanta, 

1895. 


,^  OCB  CiOODH  ABB  ON  8AL.F.  !>'   F.VKRY  l>F,ADI1«6  HARDWAME  OVf 
4r|  STOKE  IN  THE  UKITEW  l!iTATE«  AND  CAXADA.  Jjf^ 


G.  &  H.  BARNETT. COMPANY,   | 

PHILADELPHIA,    PA.  ?f 


JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


■•■  TMk  OMeagt 


-ASENCIES    *NB    aBANCHEt  ' 

Cleveland  ten  Frenoleo*  Phllidelphli 


i'^'n  -SSI! 


Vol.    nXy.  $3.00    PEH    AmiU*.         e^re^.i^."-  ■«.>.>•  H..«r,cian 
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SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLING  AGENT. 

H.    R.    HIXSON, 

n  .«  Mofiadnock  Block,  CHICAGO. 


The  Simplex  Electrical  Co. , 

I  lO  State  Street,  BOSTON,  MASS. 


1889— Paris  E^xposition, 
Medal  for  Bnbber  Insnlatioii. 

1893-^Vorld'8  Fair, 
Medal  for  Bnbber  Insniation. 


TRADEMARK, 


TH£  ISTAADARD  FOR 

BUBBKB  rKSrXATION. 

Sole  Manufaoturers  of 


Dkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""i.?"  Wires. 
THE  OKONITE  CO.,  Ltd 

S."MA«Sch«,";.f  ""•»"»•        253Broailwaj,NewYort. 


Geo.T.  Manson, Qin*l  Svp^ 
W.  H.  Hod{;1n$,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

UANIIFACTURERS  OF 

Paranife  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE; 
TELEPHONe,  TELEGRAPH  AND  FIRB  ALARM  CABLES. 

All  Wins  are  tetteil  at  Factory.  JTOKESBOBO.  INIK 


fP 


THE  ONLY  TOOL  REQUIRED 


Next  time  you  liammer,  ream  and  file  a  cast-iron 
junction  box,  wasting  time,  breaking  boxes,  and 
finally   fail  to  produce  a  round  hole,   tliink  of 


National       "^ 

India 
Bnbber  Co.'« 

RUBBER  COVERED 
^A^■nlKS     A.ND     ^AlBI_KS. 

OFFICI  AND  FACTORY:  BRISTOL.  R.  I. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Natlonml  Code  Standard. 
ORESCENT  INSULATED  WIRE  AND  CABLE  CO^ 

83  BARCuv'^RkEr.  "■»"  ^^^*  '^^  '"^otory.  TRENTOR,  &  |L 


STERLING  BLACK  PLASTIC  INSULATOR. 

WATER  REPELLENT.  OIL  PROOF. 

One  hundred  days'  contlnuoui  baking  at  180°  F.  will  not  make  It  lirlttle. 

THE  STERLING  VARNISH  CO.,        -        -       Pittsburg.  Pa. 


BOSSERT  DRAWN  STEEL  JUNCTION  BOXES. 

Tbey  are  punched  out  of  one  piece  of  steel  and  have  holes  closed 
with  hermeticallv  sealed  plugs  whicb  can  be  removed  with  one 
nlow  of  abammef.  No  time  wasted.  :No  broken  boxes.  No  filing 
or  reaming.  A  clear  round  hole  every  time.   Write  for  particulars. 

BOSSERT  ELECTRIC  CONSTRUCTION  CQ.,omce  ana  works.  Utica,  N.Y. 


^^\iLAR  Lq 
-\fr^,,txiBLE  co!:*afc 


KSi\Stt»Ui 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea.  Mass.,  New  York,  Cfalcago,  Sao  Prandsat. 


THERMOPILES  i:^NI|„ 

For  Electrolytic  analysis,  charging  storage  tiatteriea, 
uid  otber constant  earreutretjuiremeats.    S3  Each. 

WALSH'S    SONS    &    CO., 
264  'Washington  Street.  Newark,  N.  J, 


-¥■ 


■¥ 


ii 


C  T  i  D  "  INCANDESCENT  ^ 
O  I  Jtn       LAMPS'^ 


LONa  LIFE 
GUARANTEED  CANDLEPOWEfl, 
HIGHEST  EFFICIENCY. 

MADB     BY    THE    MOST    SKILLED    WQBKMES. 


t  STANDARD  ELECTRICAL  MFG.  \ 
t  COMPAIY,     :    Niles,  Ohio.  I 


SINGLE     AND    PC  LY  PHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


THOUSANDS  IN  USE. 

Motors.  Y,  h.  p.  to  100  h.  p. 

Dynamos,  1  k.  w.  to  75  Ic.  w, 

Hllbest  Qusllty.     Reuonabl.  Pria. 

THE  HOBARTELECTRIC  MFG.CO. 

mOY,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


SOLDERING    PASTE 


We  have  the  best  formula  for  making  Soldering  Paste  or  Stick 
known.  Guaranteed  not  to  corrode  or  injure  the  wire  or  insulation. 
Positively  the  finest  thing  out.  Actual  cost  of  making,  15  cents  per 
pound.  This  formula  is  worth  SlO.OO  to  anyone  using  a  soldering 
flux.     We  send  it  for  Si.oo. 

BUTLER   CHEMICAL  WORKS 

BUTLER,    OHIO 


^ESTIIN  ElEctPioal  Ingtoment  Co., 


Waverly  Park,  NEWARK,  N.  J. 


lUniDisaied  Dial 

Statioa  btrme&ts. 


These  Ins'ruments  are 
constructed  upon  the 
same  general  prin- 
ciple as  our  regular 
Standard  Portable  lAvwA 
Onrrent  Voltmeters  and 
Ammetere.  bot  are  much 
larger,  Bod  the  working 
partM  are  inriloeed  ia  a 
neatly  deaigned.  dast-proof 
-caot-lroa  case -which  efFect- 
iTel^  ebleldB  the  iofttra- 
meots  from  dlBtarbliiit  i^- 
flDenc«8  of  externat  mog- 
netio  fields. 

BtRLIS—Earopean  Weston  Elee 
trioal  ludtrumeot  Co.,  BitCerstrau* 
£0.  S8. 


Weston  ^UiKlard  illninifuted 

DUl  Potential  Indicator. 

Style  B.       "Flush  Type." 


Weston  Standard 


Portable  Direct  Reading 
Voltmeters  and  Millivolt- 
meters.  AmmetereandSlll- 
fimroetere,  Wattmeters 
BodVoItmeters,  for  Altera 
Dating  and  Direct  Current 
Circuits. 

Onr  portable  Instmmenka 
are  recognized  aastandards 
throughout  the  civilized 
world. 

Our  Setnl-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
atUl  better. 

They  are  the  most  relia- 
ble, absolute  standards  for 
laboratory  use. 


Paris,  Fbawce.  E.  H.  Cadlot.  12  Roe  St.  Georges 


Sew  York  Office— 74— Corllandt  St. 


^^ 


©tjtfi  ©raJip-ilark  guarantffs  qualttg. 
©Ij0  l|art  iifg.  (Hn.,  f  artfnr&,  OIon«. 

3«Hn  ^ork  Baatatt  OIliuag0  uTorotttn.  ©ut 
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Corliss  Engines 

for 
Street  Railway,  Lighting-and  Power  Purposes 


More  of  these  Engines  installed  in  Central  Station  power  plants  than 
of  any  other  make  on  the  market. 

Perfect  material  and  workmanship  only  are  used  as  shown  by  successful 
operation  at  speeds  as  high  as  150  R.  P.  M. 

We  build  this  engine  in  sizes  from  200  h.  p.  up  to  3,000  h.  p. 


Allis-Chalmers  Co. 

Milwaukee,  Wis.,  U.  S.  A. 


Canadian  representatives,  Allis-Chalmers-Bullock,  Ltd.,  Montreal. 


December  31,  1904 
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TheElectrig  StorageBatteryGo. 


MANUFACTURER     OF    THE 


PHILADELPHIA 


"Cblortbe  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

phice  lists  and  descriptive  bulletins  forwarded  upon  request. 


SALES     OFFICES: 


FaiLADELPHLA, 

Alleghenj  Ave. 
and  19th  St. 


New  Tohk, 
100  Broadway, 


Boston, 
60  State  St. 


Chicago.  St.  Louis.  Sah  Fbancisco,         Clevelaitd,  Canada,  Havama,  Cuba, 

Marquette  Bldg.         Wainwright  BUg.  Rialto  Bldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood.  Manager 

Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


T/\E   WISE  OME    IS  OAI 
The  Proverbial 

"TiirningOveraNewLeaf 

Of  Pcirticular  Sisn/f/cance 
to  t^e  Wise  Buyer 


i^f^! 


;-'^=^^ 


New  Year — New  Standard. 

We  all  at  least  have  a  fleeting  thought  of  the 
next  year  being  a  better  year.  How  to  get  it?  Is 
it  not  by  higher  standards?     Higher  standards  in  anything  give  promise  of  better  results. 

"Flexduct"  is  the  higher  standard  Flexible  conduit.   The  new  standards  just  adopted  by 
those  who  know  mean  endurance,  safety,  less  labor  and  surer  results. 

Where  is  this  new  standard  more  faithfully  interpreted  than  in  "Flexduct."    No   ques- 
tions asked  if  you  use  "Flexduct",  the  known  standard. 


OSBURN  FLEXIBLE  CONDUIT  CO. 


New  York.    Chicago, 
San  Francisco. 


xa/mite:    p>oroel.aiim 


F-||REF3|ROOF- 


FOR    ELECTRIC    SIGNS 

AGENTS    WANTED    WHEREVER    THERE    ARE    CENTRAL    STATIONS. 


SIGN     A.NC3 


OO., 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PJ.ATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


=  R&OOIVII»ANY,  Inc. 

ARTISANS  IN  PLATINUM 
408-4 1 0-4 1 2-4 1 4  N.  J.  H.  R,  AVE.  NEWARK,  M.  J. 

New  York  OfTlue;    :S0   Liberty  St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall Electric  Co..— 

Allis-Clialiners  Company 2 

American  Battery  Co 11 

Amer.  Circular  Loom  Co I 

American  Conduit  Co 9 

American  Diesel  Engine  Co. .15 

Amer.  District  Steam  Co 19 

Amer.  Elec.  Fuse  Co 8 

Amer.  EL  Telephone  Co 16 

American  Electrical  Works..  13 
American  Platinum  Works.. — 
Arnold  Elec  Power  Station 

Co 11 

Audit  Co.  of  IlL,  The. — 

Automatic  Electric  Co 17 

Babcock  &  Wilcox  Co — 

Badt,F.B -. 11 

Bain,  Forfie 13 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 11 

Bamett  Company,  G.  &  H  —  22 
Beardslee  Chandelier  Mfg.  Co.— 
Benjamin. Electric  Mfg.  Co..— 

Bennett,  L  A. 3 

Benhold  &  Jennings 19 

BisseUCo.,The  F 22 

Bossert  Electric  Construction 

Co 1 

Brooks,  HaUL 19 

Bryan-Marsh  Co — 

Bryan.  Wm.  H 11 

Buckeye  Electric  Co — 

BuUock  Elec  Mfg.  Co 2 

Burlington  E.  R 18 

Butler  Chemical  Works 1 

Butterfleld,  J.  F 11 

ByUesby  &  Co.,  H.  M II 

Cantwell  Press,  The — 

Carhaxtt  &  Co.,  Hamilton..  .— 
Central  Electric  Co 5 


Cent  Stat.  Improvement  Co, 14 

Central  Tel.  &  EL  Co 16 

Century  Electric  Co 11 

Chicago  Die  &  Electric  Co....-- 

Chicago  Edison  Co 4, 14 

Chic.  Fuse  Wire  &  Mfg.  Co..— 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 12 

Colonial  Sign  &  Insulator  Co.  3 
Columbia  Incand.  Lamp  Co..— 

Columbia  Mfg.  Co 18 

Continuous  Kail  Joint  Com- 
pany of  America 13 

Cooper-Hewitt  Elec.  Co 8 

Cope,  T.J. 15 

Crawf ordsviUe  Electric  Co . .  — 
Crescent  Ins.  Wire  &  CbL  Co.  1 
Crocker- Wheeler  Company. . .  21 

Crolius  &Son,E.  R — 

Cutler-Hammer  Mfg.  Co 8 

Cutter  Elec.  &  Mfg.  Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Ghem.Wks.l5 

Diamond  Meter  Company 18 

Directory  of  Engineers 11 

Dixon  Crucible  Co.,  Joseph. .15 

DoxseeElec'L  Co.,  A.  S.- — 

Duncan  Elec.  Mfg.  Co 21 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't. 12 

Edison  Mfg.  Company — 

EdwardsA  Co 14 

Egan,  J.  J 14 

Electric  Appliance  Co 13 

Electric  Storage  Battery  Co. .  3 
Electrical  Engineer  Institute.— 
Electrician  Pub.  Company ...  10 
ErieRy 19 


Evans,  Almlrall  &  Co 11 

Evans  &  Co.,  W.  R , U 

FarlesMfg.  Co 16 

"ForSale"  Advertisements. .14 
Ft.  Wayne  Elec  Works,  Inc.. 21 
Fostoria  Incand.  Lamp  Co... — 

Fowler,  John  H 19 

Fowler-Jacobs  Company . . .  ...19 

FranklinElec,  Mfg.  Co  — 

General  Electric  Co. 9 

General  EngineeringCo.,The  11 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co 6 

Green  Fuel  Economizer  Co..  15 
Gregory  Electric  Company.  ..14 

HaUberg,  J.  H U 

Hamacek,  A.  F — 

Hart  Mfg.  Co 1 

Hartford    Steam   Boiler   In- 
spection &  Insurance  Co....— 
Hazard  Manufacturing  Co... — 
Highland  Park  College.     ...22 

Hlpwell  Mfg.  Co 16 

Hobart  Kiec  Mfg.  Co 1 

Hoffman,  G.W 14 

Holmes  Fibre-Graph.  Co — 

Holophaue  Glass  Co — 

Humphrey,  Henry  H — 

Hunt  &  Co.,  Robt.  W U 

Illinois  Central  Ry 18 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &Ins.  W.  Co....  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 


International  Elec.  Meter  Co  l-i 
International  TeL  Mfg.  Co.  ..16 

Jackson,  D.  C.  &  W.  B 11 

Jeffrey  Manufacturing  Co ....  15 
Johns-Manville  Co.,  H.  W 5 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 17, 19 

Kemp,R.W II 

KesterElec  Mfg.  Co 12 

Klein  &  Sons,  Mathias 14 

Kohler  Brothers 11 

Kuhlman  Electric  Co 1 

Leather  Preserv.  M.  Corp 19 

Leffel  &  Co.,  James 15 

Letheule,  Paul 13 

Lindsley  Brothers  Company., 18 
Loud's  Sons  Co.,  H.  M — 

Machado  &  Roller — 

Maltby  Cedar  Company 19 

Manhattan  EL  Supply  Co — 22 

Manross,  F.  N — 

Marinette  Gas  Engine  Co 15 

Matthews  &  Bros.,  W.N 13 

McLaughlin  &  Co.,  Jas 14 

McLennan  &  Company,  K 12 

Mechanical  Appliance  Co 15 

Mica  Insulator  Company 12 

Miscellaneous  Advs 14 

Monon  Railroad 14 

Morrison  Lbr.  Co. ,  J.  W 19 

Mueller  Company,  William..  19 
MunseU  &Co.,  Eugene 12 

National  Carbon  Co — 

National  Electric  Co 4,7 

National  India  Rubber  Co 1 

New  England  Butt  Co 19 


NewgardACo.,  Henry.......  8 

New  York  Cent.  Ry 14 

New  York  Ins.  Wire  l>j 13 

Northern  Elect'l  Mfg.  Co....  12 
Northern  Wire  &  Cable  Co.. .13 
Northwestern  Storage   Bat- 
tery Co 11 

Okonlte  Co.,  The 1 

Osburn  Flexible  Conduit  Co.  3 

Pacific  Coast  Pole  Co 18 

Paragon  Fan  &  Motor  Co — 

Pardridge  Shade  &  Rcfl.  Co.  .— 

Pass  &  Seymour,  Inc 12 

Phelan,  D.W 19 

Phillips,  Eugene  F 13 

Phillips  Insulated  Wire  Co.. .13 

Phcenix  Glass  Co — 

Phosphor-Bronze  S.  Co 15 

Pignolet,  L.  M 12 

Pittsburg  &  L.  S.  Iron  Co ....  19 

Plume  &  At  wood  Mfg.  Co 8 

Porter  Cedar  Company 19 

Relsinger,  Hugo 9 

Replogle  Governor  Works..  .14 
Reynolds  EL  Flasher  Mfg. Co.  14 
Richardson  Lubricating  Co. .12 
Robert  Instrument  Co.,  The.. 12 

Roche, Wm — 

Roebllng's  Sons  Co.,  J.  A 22 

Ruebel-Sch  wed  tmann- Wells. .  1 1 
Runzel-Lenz  Elec.  Mfg.  Co...— 

Safety  Ins.  Wire  &  Cable  Co.  .42 

Sargent  &  Lundy — 

Sauquoit  Silk  Mfg.  Co 1 

Schott,  W.  H U 

Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co... .13 


Speer  Carbon  Co _.— 

Sprague  Electric  Company...  9 

Sauire  Electric  Co — 

Standard  Elec.  Mfg.  Co i 

Standard  Underg.  Cable  Co.... — 
Stanley  Elec.  Mfg.   Co.,  The  13 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 11 

Sterling  &  Soti,  W.  C 18 

Sterling  Electrical  Mfg.Co....— 

Sterling  Varnish  Co.,  The l 

Stow  Mfg.  Company — 

Stromberg-Carison  TeL  Mfg. 

Company...: .- 17 

Sturtevant  Company  B.  P.  ..22 

Temple  Pump  Co .,  .— 

Torrey  Cedar  Company 18 

Trumbull  Elec.  Mnfg.  Co — 

Turner  Brass  Works \\ 

Union  Electric  Mfg.  Co — 

Valentine-Clark  Co. ,  The — 

Vulcanized  Fibre  Company.  ,22 

Wagner  Electric  Mfg.  Co 4 

Walsh's  Sons  &  Company 1 

Warren  Elec  Mf g,  Co 22 

Wesco  Supply  Co 12 

Western  Electric  Company. . ,  5 
Westinghouse      Electric      & 

Manufacturing  Co 20 

Weston  Electrical  Inst.  Co...  1 
Whitehead  Machinery  Co . . .  14 

Wilmerding,  C,  H — 

WooUey  Fdy.  &  Mach.  Wks..— 
Worcester  Company,  C.  H ....  18 

Yesbera  Mfg.  Co 16 

Yost  Electric  Mfg.  Co 22 

I  Zero  Mars  Sign  Works — 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc.    ^R  ■ 

CHICAGO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


.  Go. 


For  Immediate  Delivery 


MODERN  DESIGN 


SUPERIOR  PERFORHANCE 


Gold  Medal 
Generator  Unit 


Hamilton  Corliss  Cross  Compound  Verti- 
cal Condensing  Engine,  2, 2 50  horsepower. 


1,500  K.   W. ,   3  Phase  25   cycles, 
6, 600 -Volt     National     Alternator. 


Released  at  close  of  St.  Louis  Exposition. 

For  prices  and  terms  apply  to 

BOOVEN,  OWENS,  RENTSCEER  CO. 


HAMILTON,  OHIO 


National  Electric  Company 

riilwaukee 


CEJVTT^AL    STATIOJV    MAMAGE'RS 

Don't  Be  Afraid 

of  the  Gas  Pla-nt 

WORK  UP  A  MOTOR-  LOAD 

We  can  furnish  you 

single:  phase  motors 


that  will  start  under  full  load  in 
sizes  ranging  from  J^  to  55  H.  P. 


'■V^  ' 


XOagner   Electric  Mfg. 

ST.  LO\/IS.  MO..  V.  S.  A. 


Co, 
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COLUMBIA  LAMPS 

Are  furnished  in  accordance  with  the  most  rigid  specifications.  We  invite  a  comparison 
of  the  COLUMBIA  with  other  makes  and  request  central  stations  and  isolated  plants  to 
make  thorough  and  comprehensive  tests  for  life,  sustained  candle-power  and  total  illumi- 
nated area.  LET  US  SEND  YOU  OUR  PROPOSAL  FORM. 

Columbia  Lamps  are  manufactured  under  a  License  to  use  the  Chemical  Exhaust  Proces*  of  exhausting  lamps. 
This  process  Is  vitally  necessary  In  the  production  of  the  highest  quality  of  Lamp. 


GENERAL  WESTERN  AGENTS 


264-266=268-270   FIFTH  AVENUE,  CHICAGO. 


NATIONAL  ELECTRIC 
CODE 

STANDARD  FUSE  DEVICES 

ARE    READY 


OUR    LABEL 


250-V^L.T 


TYPE  B  (Ferrule  Contact). 

1  -30  Amps.,  1 ,  2,  3  Pole,  Main  Line. 

31-60  Amps.,  1 ,  2,  3  Pole,  Main  Line  . 

TYPE  E  (Knife  Blade  Contact). 
61-100  Amps.,  1,  2,  3  Pole,  Main  Line. 


TYPE  E  (Knife  Blade  Contact). 
101-200  Amps.,  1  Pole,  Main  Line. 
201-400  Amps.,  1  Pole,  Main  Line. 
401-600  Amps.,  1  Pole,  Main  Line. 


6oo-voi--r 


TYPE  B  (Ferrule  Contact). 
1-30  Amps.,  1  Pole,  Main  Line. 
31-60  Amps.,  1  Pole,  Main  Line. 

TYPE'E  (Knife  Blade  Contact). 
61-100  Amps.,  1  Pole  Main  Line. 


TYPE  E  (Knife  Blade  Contact). 
101-200  Amps.,  1  Pole,  Main  Line. 
201-400  Amps.,  1  Pole,  Main  Line. 
401-600  Amps.,  1  Pole,  Main  Line. 


=■■  H.W.JOHNS-MANVILLECO.  E™ 

OLEVELAND   AUrB.Asbestos sod Matneala Pipe fsdBoIlerCoverlaKs.RooflDs and Packlags     PARIS 

PITTSBURG        100  WILLIAM  ST.,    NEW  YORK.      Brussels 


DIRECT-CURRENT 


Motors  and  Generators 


Arc  Lighting  Systems 


Bulletins  On  Request- 

Western  Electric  Company 

CMICAQO  NEW  YORK 

OTHBR  LAKOB  CITIES 


^ 


ELECTRICITY  FOR  EN6INEERS. ! 


424  PAGES.      ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
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(lloulir 


Complete 
Storage 
Battery 
Plants 


Railway  Line  and  Regulating 
Isolated  and  Train  Lighting 
Central  Lighting  and  Power 
Electric  Vehicle  and  Telephone 


aOULD  COUNTER  B.  M.  P.  BOOSTER  SYSTEMS 


Sales 


Offices 


NEW  YORK.  1  W.  34th  Street. 
BOSTON.  89  State  Street. 
CHICAGO.  The  "Rookery." 
SAN   FRANCISCO.    Century    Electric 


WORKS  :    DEPEW,  N.  Y. 
Bulletins. 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Acconntants    and    Audi* 
tors. 

Audit  Co.  of  niinois 
AdJQBters,   Cord. 

Incandes.  EL  Lt.  Manip.  Co. 
Adjnatera,  Inc.  Lampa. 

Inc.  EL  Lt.  Manipulator  Co. 
Anchors   (Tel.  &  Tel.) 

Bennett.  I.  A. 

Matthews  &.  Bro.,  W.  >'. . 
Annunciators. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Batteries  and  Jara. 

BisseUCc.The  F. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Roche,  Wm. 

Wftsco  Sui>ply  Co. 

Western  Electric  Co. 
Bells.    Bnzzers,  Etc. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Belt   Dreaslni;. 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mlg.  Corp. 
BeltlnfiT. 

Leather  Preserver  Mfg.  Corp. 
Blo-w  Pipes. 

Turner  Brass  Works 
Blowers. 

Green  Fuel  Economizer  Co. 

Sturtevant  Co.,  B.  F. 
Boiler  Conapoands. 

Dearhom  Drug  &.  Chem.  Wks. 
Boilers, 

Allis-Chalmers  Company. 

Babcock  *t  Wilcox  Co. 
Rooks,  electrical. 

Cantwell  Press,  The. 

Elftfi'rlclan  Publishing  Co. 
Bootbs,    felepbone. 

Yesbera  Mfg.  Co. 
Brackets. 

Faries  ilfg.  Co. 
Brashes. 

Central  Electric  Co. 

Hobart  Elee.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cable  Haaieers. 

BisseUCo..  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables) 
Canopies. 

Faries  Mfg.  Co. 
Carbons,   Points   and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relsinger,  Hugo. 

Speer  Carbon  Co. 

Wesco  Supply  Co. 

Castlnsa* 

Faries  M  f  g.  Co. 

New  England  Butt  Co. 

National  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Chandeliers. 

Faries  Mfg.  Co. 
Clrcolt   Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutler  Elec.  A  Mfs.  Co. 

Fi.  Wayne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Westlnghouse  EL  &  Mfg.  Co. 
Clnnters. 

Benjamin  Elec.  Mfg.  Co. 

Faries  Mfg.  Co. 
Coal    and    Ashes    Hand- 

llnfiT    Hnohlnery. 

Jeffrey  Mfg.  Co. 
Colls  and  Ua^neta. 

Weitom  Electric  Co. 
Commotator  Onmponnd 

Crollus  A  Son.E.  R. 


Egan,  J.  J. 

McLaughlin  &  Co.,  Jas. 
McLennan  &  Co..  K. 

Condensers*    Electric. 

Stanley  Elec.  Mfg   Co. 

Condnit  and  Condnlta. 

American  Circular  Loom  Co. 
American  Conduit  Company 
Central  Electric  Co. 
Electric  Appliance  Co. 
Osburc  Flexible  Conduit  Co. 
bprague  Electric  Co. 
Wesco  Supply  Co. 

Contractora    luid    Elec- 
tric  liieht  Planta. 

Allis-Chalmers  Company. 
Bullock  El.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Controllers,    Crane. 

Amer.  Elec.  Fuse  Co. 

Copper,  Scrap. 

Great   Western  Smelting  & 
Refining  Co. 

Cord. 

Runzel-Lenz  Elec.  Mfg.  Co. 

Cross-Arma,     Plna     and 
Bracketa. 

Berthold  &  Jennings. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 
Cnt-Oats  and  STvItcbea. 

Bissell  Co..  The  F. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Clinton  Stamping  &  Elec.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

It.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hamacek,  A.  P. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Dynamos  and  Motors. 

Allis-Chalmers  Company. 

Bissell  Co..  The  F. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Craw  ford  sville  Electric  Co. 

Crocker-Wbeeler  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Economizers,    I^nel. 

Green  Fuel  Economizer  Co. 
Electric    Heatlnsr  Appl. 

Electric  Appliance  Co. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric    Rallvrara. 

Crocker-Wheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  EL  &  Mfg.  Co. 

Electrical  and  Mechan- 
ical  Engrlneera. 

Arnold  Elec.  PowerStafn  Co. 
Badl.  F.  B. 
Baker  A  Co..  W.  E. 
Bryan.  Wra.  H. 
Bulterfleld.  J.  F. 
Byllesbv  A  Co..H.  M. 
Evans,  Almlrall  &  Co. 
General  Engineering  Co.. The. 


HaUberg,  J.  H. 

Humphrey,  Henry  H. 

Hunt  A  Co.,  Robt.  W. 

Jackson.  D.  C.  A  W.  B. 

Kemp,R.  W. 

Kohler  Brothers, 

Newgard  A  Co.,  Henry. 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Schwedtman,  Wells. 

Sargent  A  Lundy. 

Schott,  W.  H. 

Squire  Electric  Co. 

Stanley  Elec.  Mfg.  Co. 

Stanton.  LeRoy  W. 

Wilmerding,  G.  H. 
Electrical  Instruments. 
(Recording  and  Testing.) 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Machado  A  Roller. 

Pignolet.  L.  M. 

Robert  Inst.  Co..  The 

Stanley  Elec.  Mfg.  Co, 

Stanley  Instrument  Co, 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  EL  A  Mfg.  Co 

Weston  Electrical  Inst.  Co. 
Electro-Platlns  Mach'y 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Engflnes,  Gas  and  Gaso- 
line. 

Allis-Chalmers  Company. 

Marinette  Gas  Engine  Co. 
.  Temple  Pump  Co. 

WooUey  Fdy.  A  Mach.  Wks. 
Engrines,  Oil. 

American  Diesel  Engine  Co. 
Ens^ines,  Steam. 

Allis-Chalmers  Company. 

Sturtevant  Co.,  B.  F. 
Fans    and    Fan    Motors, 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co, 

Sprague  Electric  Co. 

Sturtevant  Co,,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,G.  A  H. 
Fittingrs. 

Faries  Mfg.  Co. 
Fixtnres,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co, 
Flashers. 

BisseUCo..  The  F. 

Doxsee  Elec'L  Co..  A.  S. 

Reynolds  EL  Flasher  Mfg.Co 

Wesco  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forsea. 

Sturtevant  Co..  B.  F. 
Fnses  and  Ftiae  'Wire. 

Amer.  Elec.  Fuse  Co. 

Bissell  Co.,  The  F. 

Central  Electric  Co. 

Central  TeL  &  EL  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  AVlre  A  Mfg.Co. 

Clinton  StamplDgA  Elec.  Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

.Johns-ManvilleCo.,  H.  W. 

Manhattan  Elec.  Supply  Co, 

Wesco  Supply  Co. 

Western  Electric  Company. 
Globea,    Reflectors    and 

Shades. 

Fostorla  Incan.  Lamp  Co. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phcenlx  Glass  Co. 

Wesco  Supply  Co, 

Western  Electric  Co. 
Governors,  "Water  "Wheel. 

Replogle  Governor  Works, 
Graphite  Specialties. 

Dixon  Crucible  Co..  Jos. 

Holmes  Fibre-Graphite  Co. 
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Heating:    (E  x  h  a  n  a  t 
Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co.,  B.  F. 
Heatlner,   Hot   Water. 

Evans,  Almirall  A  Co. 
Holders,  Inc.  Lamps. 

Electric  Appliance  Co. 

Incandesent    Electric    Light 
Manipulator  Co, 
Inspection  &  Insnronce 

Hartford    Steam   Boiler  In- 
spection A  Insurance  Co. 
Insnlatlnsr  Machinery. 

New  England  Butt  Co. 
Insulators  and  Inanlat- 

Iner   Materlala. 

American    Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Jobns-JIanviUe  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  ludia  Rubber  Co, 

New  York  Insulated  WireCo. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  EL  A  Mlg.  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Ca 

General  Inc.  Arc  Light  Co. 
LampN,  Axo. 

Bissell  Co..  TheF. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 
"  Hipwell  Manufacturing  Co 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

WestinEihouse  EL  A  Mfg.  Co. 
Lampa,  Incandeacent. 

BisseU  Co.,  The  P. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  Incand.  Lamp  Co. 

Franklin  Electric  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sawyer-Man  Elec.  Co. 

Standard  Elec'l  Mfg.  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

M'estinghouse  El.  A  Mfg.  Co. 
Lamps,      Incandescent—* 

Replacera  &  Cleaners. 

Inc.  EL  Lt.  Manipulator  Co, 
LaEQps,  Vapor. 

Cooper,  Hewitt  Elec.  Co. 
Letters,  Sign. 

Colonial  Sign  A  Insulator  Co. 
Lightning-   Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Stanley  Elec.  Mfg.  Co. 

Wesco  Supply  Co, 

Western  Electric  Co. 
Linemen's   Cllmbera. 

Klein  A  Sons.  Mathlas. 
Labrieating-,  Oil,  Oreaae. 

Richardson  Lubricating  Co. 
Magnet  'WIrea. 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Green  Fuel  Economizer  Co. 

Sturtevant  Co.,  B.  P. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugena. 


Mining  ApparatiiB,Eleo. 

Allis-Chalmers  Company. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Slotors.    (See  Dynamos  and 

Motors.) 
Nippera  and  Pliers. 

Klein  A  Sons,  Mathlas. 
Novelties,  Llcrhtlng:. 

Letheule,  Paul 
Nozzles. 

Faries  Mfg.  Co. 
Overalls. 

Oarhartt  A  Co.,  Hamilton, 
Patent    Attornera. 

Bain,  Force. 
Phosphor  Bronze. 

Phosphor  Bronze  Sm.  Co.Ltd. 
Platlnnm,      Wire      and 
Sheet. 

American  Platinum  Works. 

Baker  A  Company  Inc. 
Poles  and  TIea. 

Berthold  A  Jennings. 

Brooks,  HaU  L. 

Columbia  Mfg.  Co. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lindsiey  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Cedar  Co. 

Morrison  Lbr.  Co.,  J.  W. 

Mueller  Company,  William. 

Pacific  Coast  Pole  Co. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Polish   (Metal). 

Allen  Co.,  Inc.,  L.  B, 

Hoffman,  Geo.  W. 
Portablea. 

Faries  Mfg.  Co. 
'  Pon-er   Tranamlaalon 

Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Railway  Supplies. 

Wesco  Supply  Co. 
Re- Winding— Repairs. 

Chicago  Edison  Co, 

Gregorv  Electric  Co. 
Rheostats. 

Amer.  Electric  Fuse  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co, 

Gen'I  Inc,  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Rods,    Conduit. 

Cope,  T.  J, 
Schools  and   Colleges. 

Electrical  Engineer  Inst, 

Highland  Park  CoUege 
Second-Hand  Maoh'y. 

Bissell  Co.,  The  F. 

Cent.  Stat.  Improvement  Co. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Walsh's  Sons  A  Co. 
Shades.  Lamp. 

Faries  Mfg.  Co. 
Sheet   Brass    A   Copper. 

Plume  A  Atwood  Mfg.  Co. 
Signs.  Electric 

Zero  Marx  Sign  Works. 
Sllka,      Insalatlng      and 
Braiding. 

SauquoItSilk  Mfg.  Co. 
Sockets  &  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 

and   Paate. 

Butler  Cliemlcal  Works. 

CroUus  A  Son.  E.  R. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speaking    Tnbea. 

Central  Electric  Co. 

Edwards  A  Co. 

Rlectric  Appliance  Co. 

Manhattan  Elec,  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 


Speed  Indlcatora. 

Weston  Electrical  Inst.  (3o. 

Storage   Batterlea. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Snpplles,    General  Blee. 

BIsseU  Co.,  The  F. 
Central  Electric  (3o. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 

STFltchboards. 

Bissell  Co.,  The  P. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephon* 
Material  and  STrltoh- 
boarda. 

American  EL  Telephone  Co 
Automatic  Electric  Co, 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Central  TeL  A  EL  Co. 
Electric  Appliance  Co. 
International  TeL  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Stromberg-CarlsonTeL  M.CJo 
Wesco  Supply  Co. 
Western  Electric  Co. 

Time  STTltohea. 

BisseU  Co.,  The  P. 


Klein  &  Sons,  Mathlas. 
Western  Electric  (3o. 

Tran  a  formers. 

Central  Electric  Co. 
CrawfordsvIUe  Electric  Oo, 
Crocker- Wheeler  Co. 
Electric  Appliance  Co. 
Pt.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Traoka,  Blectrlo  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Tnrblnea,   Steam. 

Allis-Chalmers  Co. 
General  Electric  Co. 
Westlnghouse  EL  A  Mfg.  Co 

Turbine    T^ater  Mrheela 

Leffel  ACo.,  Jas. 

Varnlahea. 

Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wlilstles,   Electric. 

Electrical  Appliance  Co. 

Wires    A    Cables— Mag- 
net "Wires, 

American  Electrical  Works. 
BIsseU  Co..  The  F. 
Central  Electric  Co, 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cble .  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
JIanhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  Wire  Co. 
Northern  Wire  A  Cable  Co. 
Okonite  Co.,  The. 
PhilUps,  Eugene  P. 
Phillips  Insulated  Wire  Oo 
Roeblinc'e  Sons  Co..  J.  A. 
Runzel-Lenz  Elec.  Mfg   Co. 
Safety  Ins.  Wire  A  Cable  Oo. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Oo 
Wesco  Supply  Co. 
Western  Electric  Company. 
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The  National  Policy 


TO 


For  Speed   Range  of 

Individual  Motors  by 

Field   Regulation. 


TRADE         a       iVClTtltttftl         B        MARK 


Lundell 
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Un  i  versalMotors 


flational  Electric  Companip 

General  Sales  Office  and  Works 

SALES  OFFICES 

DISTRICT  OFFICES  ,.u     .     .       ,„  •.,       .            c,  _  .    ^ 

•m    m   9  ^  ^  Charleston,  VV.  Va.,  Agnew  Electric  Co. 

New  York,  135  Broadway  /vl  ■*  1  -«-«  T  ft  4  -tf  U^ £\£\                  Cleveland,  Barton.  Stevenson  &  Co. 

Philadelphia,  1509  Land  Title  Bulldlns  /Till   \\  CL  LI  IV  CC                   Detroit.  Miller  Seidon  Electric  Co. 

Pittsburs,  A.  W.  Wyckoff  Co.  .iim.**.     TT    «.«■»->.  ^m-ww                   Denver,  Hendrio  &  Boitholl  Mfe.  &  Supply  Co. 

Chicago.    Old  Colony  Building  Seattle               t  ifilh„..™- *  ri=,t  <•„ 

Boston  and  Cincinnati  San  Francisco  \  KHboume  &  Clark  So. 
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THE  WORK  OF 
THE  NIGHT  SHIFT 

is  usually  less  productive  tlian  that  done  by  day  on  account  of  the 
inconvenience  caused  by  artificial  light. 

Notice    in   this    picture   taken   at     10  p.  m.  how  perfectly  tools 
are  lighted  at  night  by 

The  Cooper  He^vitt 


Merc\iry  Vapor  Lamps 

In  such  a  plant  the  night  is  just  as  good  as  day  for  working. 

The  extreme  diffusion  of  light  prevents  the  usual  shadows  from 
getting  in  the  way  of  the  work,  and  the  freedom  from  glare  or 
nicker  makes  it  "just  as  good  as  daylight." 

The  cost  of  this  superior  Hght  is  only  35  per  cent,  of  what  you  are 
now  paying,  and  in  addition  there  is  no  trimming  needed  and  no 
consumption  of  light-giving  element. 

Adapted  to  all  Direct-Current  Systems.  For  use  in  Mills, 
Factories,  Printing  Shops,  Photographic  Establishments,  Docks, 
Freight  Houses,  Draughting  Rooms  and  Offices.     Send  for  Booklet, 

Cooper   Hew^itt  Electric  Co. 

220  West  29tK  St..  New  York  ' 


Perfect  Control  —  Indefinite  Regulation 

No  Flashing— No  Repairs 

Burnouts  Impossible— Last  Forever 

ALLEN-BRADLEY 

mmm 

For  All  Purposes  of  Electric  Curr«nf  Control 

Prices  Reasonable— Satisfaction  Guaranteed 
SEND    IN    A    TRIAL    ORDER 

Asit  your  Engineer  or  Electrician  about  it.< 

AMERICAN  ELECTRIC  FUSE  CO. 

48-50  West  Jackson  Boul. 
CHICAGO,  ILL. 


BENRY  NEWGARD  &  CO. 

ELECTBiCAL  COHSTRUCTiON 

Power  and  Light  Plants.   Switchboards  and  Panel  Boards. 

We  install  Municipal  and  Isolated  Electric 
Lighting  Plants. 

We  manufacture  Switchboards,  Table  boards, 
Iron  Cutout  Boxes  and  Electrical  Specialties. 
We  sell  Dynamos,  Motors  and  Electrical 
Supplies. 

We  wire  old  as  well  as  new  Residences,  Fac- 
tory Buildings,  School  and  College  Buildings. 

87  Fifth  Avenue,  Chicago,  Illinois. 


THE 


Standard  Motor  Starter  of  the  World 

Copied  by  almost  every  starter  maker.  Prompt  prosecutions  off 
infringements  and  the  upholding  of  our  patents  by  the  courts 
prevented  its  duplication. 

The  strongest  proof  that  it  is  as  we  claim,  "the  least  expen- 
sive motor  starter  safe  to  use  on  any  installation,"  is  found  in  the 
attempts  to  build  as  much  like  it  as  possible  without  infringing. 

THE  CUTLER  HAMMER  MFG,  CO. 

NEW  YORK  BOSTON  MILWAUKEE,    WIS.  CHICAGO  PITTSBURG 
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It  Will  Interest  You 
to    Know   What   the 


Mestern   Electric  Company  Have  to  say  Regarding 

HIGHEST  GRADE  NUERNBERG 

CARBONS 


•TRADC    MARK- 

n  their  circular  letter  dated  October  7,  1904,  which  in  part  reads  as  follows: 

"It  seems  almost  an  unnecessary  proceeding  to  write  a  letter  advertising  the  'ELECTRA'  Carbon,  or  to  dwell  upon  its  merits,  to 
any  great  extent,  inasmuch  as  the  'ELECTRA'  Carbon  is  the  STANDARD  OF  PERFECTION,  to  which  all  other  manufacturers  of 
carbons  endeavor  to  reach.     We  think  this  is  a  sufficient  recommendation  in  itself. 

If  you  have  not  been  using  these  carbons  in  your  arc  lamps,  it  would  certainly  pay  you  to  give  them  a  trial.      You  will    find   that 
the  expenses  of  trimming  are  reduced  from  15  to  20  per  cent." 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK  CITY 


DIRECT    CURRENT 


GENERATORS 


FOR    LIQHT   AND    POWER 

Our  generators  have  a  high 
efficiency  and  great  endurance 
under  the  most  exacting  con- 
ditions of  service.  Sizes  up 
to  1,000  K.  W. 
Write  for  bu'lletin  No.  10514. 

SPRAGUE 

ELECTRIC      COnPANY 

General  Offices : 
527  West  34th  Street,  New  York 
Chicago  Office:     Fisher   Building 


BITUMINIZED  FIBER 

CONDUIT 

n»i  UNDERGROUND  CONSTRUCTION 

American  Conduit  Com 

Main  Offices:    100S-G  Manhattan  Bldgm,  Chicago 

other  Otflcemi 
no  Bromdway,  Mmwr  York  33B  Macy  St.,  Lam  Angmlaa 


THREE=PHASE    TRANSFORMERS 

ARE 

CHEAPER,  LIGHTER,  MORE  COMPACT 

AND  MORE  READILY  INSTALLED 

than    an    equal    capacity    of    Single-Phase   Transformers 


50  Kw. 


•40  Kw.  30  Kw.        20  Kw.  IS  Kw.        10  Kw.    7.S  Kw.    5  Kw. 


Principal  Offices,  Schenectady,  N.  Y. 


Chicago  Office,  Monadnock  Block. 


Sales  Offices  in  all  Large  Cities. 
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ARNOLD  ELECTRIC  I 
POWER  STATION  Co.  I 

Engineers.  Constructors  for  Complete 

Electric  Plants.     Results  Guaranteed. 

SUITE  1539.  MAKQUETTE  PLDG.,    CHICAGO, 

NEW  YORK  OFFICh.;  TU  TKaNSIT   BLUG. 


|B_UTTERFIELD,  J.  F. 

ELECTRICAL  ENGLNEER  AND  CONTRACTOR. 
I  Complete  Telephone  Exohangea  Built  and  Ma-   \ 
I  terlal  rurnlshed. 

il  Cable  Constrocrion  and  Underground  Conduit 

Construction  a  Specialty. 
[  Room  :.(!,=,,  n;i  Adams  Street.       CniOAGO,   ILL. 


J.  H.  HALLBERG 

Consulting  Engineer 

Electric  Ligbt,  Power  nnd  Railway  Plants 

Suggeatloua  to  secure  Ecoiiomv,  SpeclficationB 

Examinations  and  Iteports 

4r.  DrcififUvay,  NEWYORK  I 

Luiib'  LUstiuice  Telephone  iriTSBruiid 


KOHLER  BROS., 

Contracting  Electrical  Engineers, 
Lighting  Power  Railways, 

igo4-iSo6-i8oS-i8io-i8i2  Fisher  Buildinff, 

CHICAGO. 


E,  W  Hammer,  H.  J.  Ulnliljinicii.  J 

Pres.  andTreas.  Sec.  andQen'lBnp'C. 

General  Engineering 

C^       Tmw  Consulting  and 

K^u.f     i  nr.    ContractingEnglneers. 

T6lephoneB,Eleotr]cLight,Power  Tranamljslon  I 

Suite  1112, 135  ADAMS  ST.,  CHICA  GO. 

Long  Distance  Telephone  Central  478. 


KEMP,  R.  W. 

Consulting  and  Contracting  Telepbone 
Engineer. 
Plana  and  ripectflcatlon  for  complete  plants. 
Old  plants  overhauled  and  placed  on  paying 
basis.  Territor\-,  Kansas,  Uklabuma  and 
Inalan  Territory. 
Wellington,        -        -         -         Kansas. 


STANTON,   LE  ROY  W.  | 

Consulting  Telephone  Engineer 
Plans,  Specifications  and  Supervision  of 
Installation  of  Complete  Telephone  Plants 

Special  Reports  on  Telephone 

Properties  and  Apparatus 
411  Electrical  BIdg..     Cleveland,  Ohio 


DUGALD  C.  JACKSON,  C.  E. 
WILLrAM  B.  JACKSON,  M.  E. 

UEMBERS 

AMEHICAN  tNSTITUTC  mr   CLCCTRICA!.  KNGINEEflB 

•  ■EmCAN  ■••lETV    OF    MECHANICAL    ENGINEEN* 

AMERICAN   SOCIETY  OF  CIVIL   ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


Reports  and    Estimates 
Furnished. 

General 
Corvtractors 

High-Grade  Securities 
Accepted  or  Negotiated. 


W.  R.  EVANS  &  COMPANY 

Incorporated 

ElGctrical,  Civil  M  Mecliaiical  Enpeers 


Telephone  Main  3153 


Traction  Bldg.,  Cincinnati 


"AMERICAN"Sf^ 

ARE  THE  BEST.     Send  lor  daicrlptlve  Circular. 

AMERICAN  BATTERY  CO., 

ECT-D  IBS?.  171  S.  Clinton  St.,  Chicago, 


ALL    THE   ESSENTiALS 


of  a  good  storage 
battery  are  found 
in  the 

NORTH  WESTERN 

Large  Capacity, 
UbM, 
Efficient, 
Compact, 

To  have  your  or- 
der filled  prompt- 
ly,  send   to   us    at 


Northwestern  Storage  Battery  Co., 

285  Madison  St.,  -  -  -  Chicago,  ill. 


THE 
BEST 


BRAZING  TORCH 


FOR  ELECTRI- 
CIANS 

HOTTEST  ON  EARTH 

The  Turner  4B  Gasoline  Brazing 
Torch  is  ased  by  all  mechanics 
for  light  work  id  brazing,  anneal- 
ing, tempering  and  drawing 
temper  of  small  tools,  etc.  This 
torch  produces  an  intensely  hot, 
pointed  flame  of  over  3,000**  Fahr. 
Barns  4  hours  from  one  611ing. 


PRICE   $4. 


THE  TURNER  BRASS  WORKS 

23  N.Franklin  St.,  Chicago 


NET 


SINGLE-PHASE  SELF-STARTING 

ALTERNATING  CURRENT  MOTORS 

That  •will  start  under  full  load  are  our  specialty.  Can 
be  mounted  on  floor,  ceiling,  or  side  wall.  It  is  to  your 
interest  financially  to  become  acquainted  with  them  be- 
fore placing  your  next  order. 

CENTURY  ELECTRIC  COMPANY 


Main  Office  and  Works 

I007-9-I  I  Locust  Street 


St.  Louis,  Mo. 
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SATISFIED  CUSTOMERS 

Are  those  who  are  buying  such  specialties  from  us  as 

Packard  Lamps  and  Transformers, 

Adams-Bagnall  Arc  Lamps, 

"0.  K."  Weatherproof  Wire, 

Peerless  and  Paranife  Rubber  Covered  Wire, 

Brunt  Porcelain, 

Ansonia  Magnet  Wire, 

Circular  Loom,  Etc.,  Etc. 

ELECTRIC  APPLIANCE  COMPANY, 

CHICAGO  AND  SAN  FRANCISCO. 


MICA 


Of  all  Qualities,  in  any 
Form  at  Lowest  Prices 

EUGENE  MUNSELL  AND  CO. 

NBW  YORK  and  CHICAaO 


INSULATION  Thatis 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empire 
Cloth   and    Paper.      For   Years    the    Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  and  CHICAGO 


CHICAGO  MICA  CO. 


"PERFECTORS" 


VALPARAISO,  IND. 

INSUI-.A-1-ORS. 


Let  Edison  Lamps 
Do  Your  Lighting 


They  Cost   Less    Than    All  Others    in   the  End. 


GENERAL  ELECTRIC  COflPANY 

Main  Lamp  Sales  Office,  Harrison,  N.  J. 


um 

Get  acquainted  with  the 

P£gP|_g§^-MONEY  SAVERS 


MADE  RIGHT 
PRICED  RIGHT 
ARE  RIGHT 

THE   WESCO   SUPPLY    CO.,   8T.    LOUIS,    WO. 

"EVERYTHING  ELECTRICAL" 


SPARKING 


Reduces  the   working    cap3clty   of    a 
motor  or  dynamo,  wears  out  the  com' 
mutator,  wastes  power  and  may  causa 
afire.   All  this  may  be  avoided  If  you  use       •>•.••. 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  fommu- 
tator  In  eood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  WIU  Not  Gam    The    Brushes. 


BO  Cents  per  Stick.  $5.00  per  Do: 

SEND  FOR  FREE  SAMPLE  STICK. 

For  sale  by  aU  supply  houses,  or 

K.  McLENNAN   &  CO.    Sole  Mfrs..  Boom  411  Inter  Ocean  BIdg.,  130  Dearborn  St.,  CHICAGO 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
ftfter. 


NOXALL  CURVE  GREASE.  -": 

RICHARDSON  LUBRICATING  CO., 


Bast  Quality,  Lowast  Prioa*. 

Not  Affaotad  by 

Haat,  Oold  or  Dampnasa. 


Quinoy,  III. 


VOLT  -  AMMETERS, 

POCKET  SIZE, 

For  Testing  Batteries  and  Batten 
Clicults,  Locating  Faults, 
Grounds,  etc 

EELIABLK       ACCURATE. 
Send  for  Circular. 


78-eO  Cortlindt  St. 


L.  M. 


PICNOLET, 

NEW  TORE,  N.  Y. 


Robert 
Volt-Ammeter 

Dead  Beat 

Accurate,  Durable 

Guaranteed 


List  Price.  $6.00 
including  leather 
case. 

Sample  Instru- 
m  e  n  t  forwarded 
prepaid  on  receipt 
of  $5.00. 


Discount  to  Dealers 

THB  ROBBRT 
INSTRUMENT  CO 

56  Shelby  Street 
nETttOIT      .      MICH. 


KE8TER 

SELF  FLUXINQ  SOLDEB 

A  Tube  of  Solder  FUled  with  Flux. 
Requires  no  Acid. 

SAYES-IABOR-TIHE— HONEY. 

FLUX- 


♦      I  J  J   J  J   JJ  J    J    J    J.J-J 

ACTUAL     Size 


Send  for  Free  Sample*. 

L.  F.Mabler  Co.,  R.  1008  Chemical  Bid;., 

St«  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'O   CO., 

4B  N.  UNION   STREET,       CHICAOO,   ILL 


NORTHERN  ELEVATOR  MOTORS 

MACHINES  TO   MEET  ALL  REQUIREMENTS 

ILLUSTRATED    AND    DESCRIBED    IN     BULLETIN    NO.    2542.  403 

MOTORS  FOR  HIGH-SPEED  AND  SLOW-SPEED  WORK 

GOOD  MOTORS   ALWAYS. 

NORTHERN  ELECTRICAL  MF8,  C0..mJi^RISI?IIr3,  MADISON,  WIS.,  U.S.A. 


Now  York 


We  manufacture  Knife  Switches  in  sizes  up  to  2,000 
amperes. 

Prompt  shipments  made  from  stock. 
Special  switches  made  to  order. 

LET   US   QUOTE   YOU. 

Pa^ss  (Si  SeyiT\o\ar,  Inc. 

Solvay,  N.  Y. 

Chicago 


San  Fra.ncisco 
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ntANK  N.  PHILLIPS.  PncsiDCNT. 
'd.  H.WAaENSEIL,   TREASUnCR. 


C.  ROWLAND  PHILLIPS,  VlCC-PPI*. 
O.  R.  RCHINGTON,  Jr..  Gko 


AMERICAN  ELECTRICAL  WORKS, 


PBOTIDEXCE,  R.  I. 

BARE  AND  INSULATED  ELECTRICfIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  UIE. 

New  roRK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  P.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  WorkB. 

MAIN  OFFICES  AND  FACT0RIE:S,  PHILLIPSDALE,  R.I. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices:    Century  Building 

NEWARK,  N.  J. 
OVER  20,000  MILES  IN   USE 

Highest  Award  at  Paris  Exposition,  1900,  Buflfalo.  1901 


THE  UNITED  STATES  GOVERNMENT 


■USED- 


Th« 


Stombaugh  Guy  Anchor 


EXCLUSIVELY  FOR 


Anchoring  Electric  Light  and  Telephone  Poles  at  Our 
Largest  Military  Post,  Fort  Riley,  Kan. 

9,  6  and  8  Inch  were  used. 


5  and  6  Inch  style. 

W.  N.  MATTHEWS  &  BRO.,  Manufacturers 

603  Carleton  Building,  St.  Louis 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTC 

U. S.  &  F0REI6N  rH  I  lH  I  0 

FOrIe  bain,  1652-3  Monadnock  BIk.,  CHICAGO 


INSUL.ATED  WIRES 

COTTON  <Si 

AND   SILK  ^ 

NORTHERN    WIRE 
&  CABLE  CO. 


OFFICES  :  J  Milwaukee,  740-741  Wells  BIdg. 
1  Chicago,  1202  Marquatte  BIdg. 

MACNET  WIRES 

South  Milwaukee 
Wis. 


ElectricHeatingApparatus 

■  END  rOR  eZ-PAOE  CATALOaUK. 

UNIT"  ENAMELED  RHEOSTATS 

SIIVIPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


Latest  Novelty  in  Electric  Lighting 

THE 

WEISSriANN 

PEARL 

SYSTEH 

Endorsed  for  its  Safety  and  At- 
tractiveness by  the  best  author- 
ities in  the  world. 
The  sensation  of  the  Ladies* 
Gowns  Exhibit  in  the  French 
.    _  Section  at  St.  Louis. 

Described  Id  Western  Electrician  October  2P  and  November  26 
Descriptive  Mattor  and  Patents  mailed  on  application 

PAUL  LETHEULE,  4808  Delmar  Bd.,  St.  Louis 


NATIONAL  CODE  STANDARD 

"0. 1"  Weatherprooi  Wire. 

Slot  -  Biirning  Weatherprooi 

and  Meal  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factoiy:  PAWTUCKET.  R-  L 


Crimshaw  Raven  White  Core  Raven  Black  Core 

ALL  OUR  WIRES  pass  Inspectloa  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Cfimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


M*1N  OFFICE: 
114,  116  &  118  Liberty  St.,  New  York. 


BRANCHES:  I    jpj  Desolalnes  St. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
32  Second  St. 


THE  B.  O.  TRANSFORMER 

Do  you  expect  to  need  new  transformers  this  fall?     If  you  do,  the  B.  O.  will  interest  you. 

Low  Losses 

High  Efficiencies 

High  Insulation 

Low  Price. 
Are  you  familiar  with  oil  duct  transformers? 

Send  us  your  address  and  we  will  tell  you  about  our  insulation  and  the  advantages  of  slab  wind- 
ings in  connection  with  oil  ducts. 

The     Stamley    Electric     Manufacturing    Company 
pittsfield,  massachusetts 

Atlanta,  Ga?,  Empire  Building  Boston,  Mass.,  Oliver  Building 

CHICAGO,  ILL.,  Monadnock  Block  Denver,  Col.,  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co. 

New  York,  N.  Y.,  2g  Broadway  Philadelphia,  Pa.,  North  American  Building 

St.  Louis,  Mo.,  Century  BIdg.  San  Francisco,  Cal.,  69-75  New  Montgomery  St. 

Seattle,  Wash.,  Pioneer  BIdg. 

Representatives  for  the  Dominion  of  Canada,  The  Canadian  General  Electric  Co.  of  Toronto 

■■THE  S.  K.  C.  SYSTEM" 
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TTAXTED,  FOB  SATE    and 

similar  WASfT  COI/HSTX  advertise- 
ments (50  zuords  or  Uss'\,  $^50  an 
insertion;  additional  Tvords  jc  each. 
POSITION  "WAHf  TED  advertise- 
ments {JO  zuords  or  less),  $1.00  an  in- 
sertion,- additional  -words  2C  each. 


.WANTED. 


Outside  lineman.  Steady  work  for  good  man. 
Married  man  preferred.  Apply  fto  SDPERIN- 
TESDENT  ELECTREC  LIGfIT  PLANT.  Bvans- 
ton,  111. 


FOR  SALE. 


A  bargain  if  taken  at  once.  One  40  K.  W..  A.- 
C.  dynamo,  1,100  volts,  16,000  alternations, 
stngle-pbasetooihed  armature  compound- wound 
self-oUing  beaflngs.  In  A-1  condition.  Will  be 
sold  cheap  if  taken  at  once.  Can  be  seen  runnins 
until  January  Isi,  1905.  BEMENT  ELECTRIC 
LIGHT  and  POWER  CO..  Kement.  Jll. 


AiCADACKo.   Oklahoma,   December  21st,   1904. 

NOTICE  TO  CONTRACTORS. 

nSealed  bids  addressed  to  the  City  Clerk  of 
Anadarko.  Oklahoma,  will  be  received  by  the 
City  Council  of  a  nadarko,  Oklahoma,  up  to  eight 
o'clock  p.  m.  January  9th,  1905.  for  the  con- 
struction of  an  electric  lighting  plant  for  said 
city,  according  to  plans  and  specifications  on 
file  in  the  ottice  of  the  City  Clerk. 

Bids  must  be  accompanied  by  a  certified  check 
for  5  per  cent  of  the  amount  bid. made  payable  to 
the  City  of  .\  nadarko.  Oklahoma,  as  a  guarantee 
that  the  successful  bidder  will  enter  into  a  con- 
tract and  furnish  an  acceptable  bond  without 
delay. 

DThe  Council  reserves  the  right  to  reject  any 
and  all  bids. 

.  .  .  ■BSF   B.  E.  BEEBE.  City  Clerk. 


FOR    SALE 

:a  money  maker. 

g^Electric-light  and  steam-heating  plant 
in  thriving  Illinois  manufacturing  town  of 
2,500.  Income  over  §7,000  per  year.  Sev- 
enty new  patrons  added  in  past  six 
months.  Equipment  all  in  first-class  con- 
dition. City  revenue  S185.00  per  month. 
A.  C.  system,  meter  customers,  15c  base. 
Excellent  opportunity  for  party  with 
money  to  develop  the  field.  Address, 
BOX  429,  care  Western  Electrician,  510 
Marquette  Building,  Chicago. 


Corliss  Engines. 

1000  h.  p.,  36x48,  AIIlB  Corliss,  18B0  heavy 

duty. 
900  h.  p.,  34x60,  International. 
825  h.  p.,  32x48,  Allis  Corliss,  1890  heavy 

duty. 
900  h.  p.,  22i42x4S.  Hamilton,  Tand.  Comp. 
750  h.  p.,  32x54,  Hamilton,  1890  Frame. 
650  h.  p.,  30x54,  St  Louis,  1890  Frame. 
600  h.  p.,  28x60,  Philadelphia. 
500  h.  p.,    16x32x42,   Corliss  Cross   Comp., 

latest  type. 
450  h.  p.,  16x30x42,  Allls  Cross  Comp, 
400  h.  p.,  23«.x60.  Geo,  H.  Corliss. 
450  h.  p.,  24x48,  Harris,  latest  type. 
450  h.  p.,  24x48,  Brown. 
350  h.  p.,  22x42,  Allls,  1890  Frame. 
350  h.  p.,  22x42,  Slater,  1890  Frame. 
300  h.  p.,  20x48,  Harris. 
300  h.  p.,  20x42,  Hamilton. 
225  h.  p.,  12x22x42,  Atlas  Tandem  Comp. 
225  h.  p.,  18x42,  Hamilton. 
175  h.  p.,  16x42,  Allls. 
165  h.  p.,  16x36,  Sioux,  1902. 
150  h.  p.,  15x3S,  Brown. 
140  h.  p.,  14x42,  Allls. 
125  h.  p.,  14x36,  Putnam. 
90  h.  p.,  12x36,  Harris. 
600  h.  p.,  2844x52,  Buckeye  Automatic. 
600h.  p.,  17i4x30i4x27,      Buckeye      Cross 

Comp. 
450h.  p.,  1644x28%x27,      Buckeye      Cross 

Comp. 
450  h.  p.,  24x48,  Buckeye  Automatic. 
350  h.  p.,  16x26x18,  Ideal  Tandem  Comp 
275  h.  p.,  14x22x16,  Ideal  Tandem  Comp. 
250  h.  p.,  16x27x16,  Westlnghouse  Comp. 
150  h.  p.,  15x24,  Cummer. 
150h.  p.,  lOMiXlSxlS,     Williams      Tandem 


Comp. 


Whitehead  Machinery  Company, 

DAVENPORT,  IOWA. 

Western  Electrician 

Want  Ads 


»8ul-tl 


FOR  SALE 

1-360  K.  W.  General  Electric  Attcrnator,  Three  Phase 

1-240      "      Wesringhouse  "  Single      " 

2-150      "       Warren 

1-150      "      Wcstinghouse 

1-150     "      Wood 

1-150      "       Stanley 

1-120      "       General  Electric 

1-120      •*      General  Electric 

I  120      "       Wcstinghouse 

I-  90      •'       General  Electric 

1-75      "      Wcstinghouse 

I-  75      "      Westinghouse 

I-  75      "      Westinghouse 

Direct  connected  to  Gates*  Engine. 

Send  for  our  Monthly  Bar^n  Sheet  with  com- 


U.S. METAL  POLISn 


II  Geo. W.Hoffman 

E95.E.WftSHiN0T0H  St.  iHDIflNJJPr 


Three 
Single 


Two 

Single 

Two 


plete  list  and  net  prices. 


GREGORY  ELECTRIC  CO. 

34-62  S.  Clinton  St.,  Chicago,  111. 


U.KLCIN   U  SON. 

Scad  2c  stamp  for  oew  calalosnc  No.  6  ol 

KLEIN'S     TOOLS 

Foi*  ^Bctficai  Wofkerm 
tutd  Lino  BuUdBPm, 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  ill. 


BO  I  L.  E  RS. 

One  42-ln.  1 15  ft.  9-ln.,  250  H.  P.  Wonhtngton  Water  Tube. 
One  60-tn.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  54-in.  x  16  ft.,  John  Mohr  Return  Tubular  Boiler. 
One  o4-ln.  x  16  ft.,  Devlne  Tubular  Boiler. 

EIMOIIMES. 

One  600  H.  P..  21  X  86  X  80,  ■Williains  Tandem  Horizontal  Componnd,  140  R.  P.  M. 
Two  600  H.  P.,  20  X  30  X  24,  Porter- Alien  Tandem  Compound,  200  R.  P.  M. 
One  250  H.  P.,  12  X  24  X  18  Williams  Tandem  Compound,  250 R.  P.  M. 
Two  100  H.  P.,  13  X  12,  Dick  A  Church,  High  Speed  Automatic. 

PARTIAL    LIST   ONLY. 

Send  for  latest  Catalogue  for  bargains  in  Engines,  Boilers,  Dynamos  and  Motors. 

CENTRAL  STATION  IMPROVEMENT  CO.,  938  Monadnock  Block,  Chicago 


BEST  IN  THE  WORLD 

Write  for  full  particular! 

Reynolds  Elec.  Flashsr  Mfg.  Co- 

221  Fifth  Ave.,  Chicago. 


JBOWARDS  V;,Co 


ELECTRO- 
MECHANICAL 
GCNG. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET.  CHICAGO. 


Is  entirely  encased  In  Iron  end  Is 
weatherproof.  The  mechanism  Is 
very  powerful  and  gives  375  blows 
to  each  winding.  Continuous  ring* 
ing  or  single  stroke. 

WESTERN  ELECTRIC  CO 

Sailing  Agents. 


^EwyoK^K  H-v 


Water=Wheel  Governors 

Our  new  mechanical  governors 
co-operate  with  the  inertia  ef- 
fect of  the  water  and  the  mo- 
mentum of  the  plant. 
They  have  cut  tiie  cost  of  good 
government  in  two.  Guaran- 
teed in  every  particular. 

REPLOGLE  GOVERNOR  WORKS 

AKRON,  OHIO. 

WBITS   FOB  DKSCaiPTIVB   MATTER  W. 


Louisville 

and 

Chicago 

And  the  places  north 

And  the  places  south 

And  the  places  between  are  reached 

by  the  quick  day  and  night  trains 

of  THB 


MDNON  ROUTE 


g))(limC0.[HDHWAP0USi:-[0L[5Vmt[|AILW<Vf(,N 

AIbo  the  celebrated  health  resorts, Frencb 
Licit  and  West  Baden  Springs,  are  reached 
only  by  this  road. 

Booklets  about  the  Springs,  their  wonderful 
waters    and    the    fine    hotels,     sent     free. 

CHAS.  H.  ROCKWELL         FRANK  J.  REED 

Traffic  Manager  Gen.  Pass.  Agt. 

202  Custom  House  Place,  Chicago 


"ACME"  COMMOTATOR  | 
COMPOUND 


J.  J.  ECAN'S  "ACME"  COMMUTATOR  COwruuNU 

abB0la«el7DreventB  wparklng  or  cutting.  One  stick  of 
"Acme"  is  equal  to  one  g&llon  of  oil  for  InbrJcatliUC 
commotators.    Free  Sample.    AGENTS  WAWTwn 

50c  Der  Stick.        $5.00  per  doz.  <f 

J.  J.  Eku  S*lt Mfr.  317  Aaitlfl  Ave.,  Tel.  Polk.  1779  Cblca|« 


fj^ti  -Cultin  a_Compoin\d^ 


"A  great  deal  In  a  little  space." 

—The  Press. 


"THE 

FOUR-TRACK 

SERIES" 


This  is  the  title  of  a  series  of 
books  of  travel  and  education  is- 
sued by  the  Passenger  Department 
of  the 

NEV  YORK  CENTRAL 
LINES 

These  small  books  are  filled  with 
information  regarding  the  best 
modes  of  travel  and  the  education 
that  can  best  be  obtained  by  travel. 

They  relate  specifically  to  the 
great  resorts  of  America  —  to  trips 
to  the  islands  of  the  sea  and 
around  the  world. 

They  also  contain  numerous  illus- 
trations and  new  and  accurate  maps 
of  the  country  described. 

A  cop7  of  th«  iO-page  IIlaBtrated  Cata- 
logue of  the  "Four  Track  Serlea"  wtU  b« 
sent  free-  postpaid,  upou  receipt  of 
poitta^e  Btamp  by  George  H.  Daniels. 
General  Passenger  Airt.,  New  York  Central 
A  Hiidaon  HUer  Railroad,  Grand  Central 
Station.  New  York. 


Our  Compound  Stops  Sparking  and 
Saves  Commutators. 

\  14  Years'  Use  on  Street  Ry.,  Light  and  Powsr  Gommutatgi  s 

Has  Proven  its  Worth.    WE  GUARANTEE  RESULTS 
'send  Your  Address  for  FREE  SAMPLE  THAT  CONVINCES. 

JAS.  Mclaughlin  &  CO.,  I'^'cuniii' 

586  Fuiton  Street,  -  -  Chicago,  III. 


Chicago,  II 


1 

Town  Clerk 

BOABo  OF  TBVfiio  ■ 

S  J.  SEKUC 

&.£.  EUtJFUAN.    Clku 

r.  YAH  KUT^  Ltm. 

Summitville  Iti(l.j 


_wo5 


igA-^^e^^o  dJJL.- 


f 


lU\^ 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 
_Work  of  AILKinas 
Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  »rc  Lamps, 
Fans,  Instrument.^. 
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Ml 


DAL. 


Awarded  Dearborn  Methods  of  Treating  Boiler  Waters  and  Dearborn  Vegetable 
Feed-Water'Treatment  at  the  World's  Fair,  St.  Louis. 


iiwT 


OHEiviiCAi-  \a/ork: 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


OGA.n, 


Telephone:  Harrison  3930  and  393 1 . 


January,        190  5, 

••Graphite" 


A     SPECIAL     ISSUE 
ON    LUBRICATION. 


COPIES    .\RE     FREE    TO    ALL. 

JOSEPH    DIXON    CRUCIBLE   CO.,  Jersey   City,   N.  J. 


DIESEL  ENGINES 

Operating  on  CRUDE  or  FUEL  Oil 

Guaranteed  Fuel  Consumption 

on  variable  load,  ranging  from  }^  to  full  load 

\2V2  Gals,  per  100  Kw.  Hours 

SUITABLE  FOR  ALL  STATIONARY  POWER 

For  further  information  address 

A/VVERICAN  DIESEL  ENGINE  COMPANY 

tl  Broadway  NEW  YORK 


REG.TRADE  MARKS  .  JhE  PHOSPHOR  BRONZE  SMELTINGC0.[1MITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

)     "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

'9/ic:j/>L^3t<m,-^"  —  DELTA   METAL 

/X       ''^         CASTINGS,  STAMPINGS  bnd  FORCINGS 

^  ORIGINAL  AND  SoLeMaKERS  IN  THE    U.S. 


Eu 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  GAS  OR  GASOLINE  ENQINES 

and  get  light  on  the  subject, 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Bzposltloo. 

It  will  produce  as  good  a  com- 
merclalllght  as  tbat  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable 
Send  for  Catalogue  W 

MARINETTE 
GAS  ENQINE  CO., 

CHICAaO  HBiaHTS,  ILL. 

AGENXIES : 
Keystone  Engineering  Co.,  Fanner's  Bank  Bldg.,  Pittsburg,  Pa. 

Strong,  Carlisle  &  Hammond  Co.,  61-67  Frankfort  St.,  Cleveland,  Ohio 
Mackay  Engineering  Co.,  149  Broadway,  N.  Y. 

C.  H.  Seidenglanz.,  52  Wben  Bldg.,  Indianapolis,  Ind. 


JEFFREYS:- IHACIIIHY 


FOR  CATALOGUE, 

ADDRXS3 

I  THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


OVER   350,000   BOILERS 


GREENS  ECONOMIZE, 


Is  in  active  operation  in  more  than 
350,000  Boilers,  a  large  percentage 
being  in  electric  light  and  power 
plants,  and  is  demonstrating  how  the 
greatest  amount  of  steam  can  be  gained 
from  the  least  amount  of  fuel.  Not 
only  is  there  a  gain  of  lo  to  20^  in  re- 
duced fuel  supply,  but  the  building 
can  be  heated  without  additional  cost. 
We  have  a  free  booklet  that  is  most 
interesting  from  a  saving  standpoint — 
send  for  it. 


THE 


GREEN  FUEL  ECONOMIZER  CO. 


MATTEAWAN,  H.  Y. 


Sole  IManufacturers  In  the  U.  S. 


Cope's   Patent    Quick   Coupling    Conduit    Rod 


Remember  these  rods  have  no  lost 
motioD. 

These  Couplings  are  of  Steel  and 
are  made  in  the  best  possible  manaer. 


Write  for  list  of  persons  using  tnese 
rods— 26,ooosold  EinceMay  1902.  Miide 
ID  3  fntaod  4  ft.  lengths. 

Price.  3  It.  75  cents,  4  ft.  85  cents. 

Patented  February  a*,  1903. 


COI 


324a  lorth  riftsanth  Strsst 


PHILADELPHia,   PA. 


jb  you  03Ci\^  a-^mal(  nu>1e>y 


SAMSON  TURBINE 

If  the  SPEED  of  the  turbine  is  to  be  controlled  by  a  GOVERNOR,  the 
turbine  should  be  of  such  capacity  that  it  will  develop  the  MAXIMUM 
POWER  required,  when  operating  at  |  to  \  gate,  then  when  an  overload  is 
thrown  on  the  governor  can  open  the  gates  wider  and  allow  an  increase  in 
power.   The  EFFICIENCY  of  the  SAMSON  between |  and  I  gate-is  over  84% . 


THE 

307  LACONDA  ST., 


JAMES    LEFFEL    &    CO. 

Springfield,  Ohio,  U.  S<  A. 


i6 
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AMERICAN  ELECTRIC.TELEPHONE  CO. 

LARGEST    MANUFACTURERS 

This  Company  5ends  Prepaid  upon  request  any  of  the 
following  bulletins: 


Bulletin  No.  7 — Combined  Telephone  and  Switch- 
board 
•■    8— Wall  Switchboard 
•■        "    Q— Samson  Telephone 
"        "  10— American  Express  Switchboards 
■*  11— Desks  —  Toll        and        Private 

Branch 
■'  13— Visual    Signal    and    Bell    Style 
Switchboards 
"        "  13 — Intercommunicating  Systems 

•■  I*— Line  Material  and  Supplies 
'•        '■  15— Bell       Express      Self-Restoring 
Switchboards 
"  16— Operator's  Set  and  Accessories 
"        "  17— Parts  of  Apparatus 


Bulletin  No.  18— Magneto  Telephones  of  All  Kinds 
"        ■'  19— Central  Energy  Switchboards 

'*  30— Central  Energy  Telephones 
"        "  31 — Protective  Apparatus  and  Termi- 
nal Ec<uipment 
"  22— Construction    of  Country  Tele- 
phone Lines 
"  23— Eight-Party    Selective    Ringing 
Telephones 
"        "  2, — Composite  Telephone  and  Tele- 
graph Lines 
■■  25— Four-Party     "Leich"     Selective 

Telephone  System 
"  36— Telephone  Power  and    Ringing 
Equipment 


CHICAGO,  ILL.,  U.  S.  A. 


HIPWELL 

Expanding  Wire  Guard; 
also  manufacturer  of  bigh- 
grade,    long-distance 

TELEPHONES 


Switchboards  and  Cable 
Terminals. 

Hipwell  Mfg.  Co. 

ALLEGHENY,    PA. 


FARIES 


ADJUSTABLE    LAMP    HOLDERS, 

SHADES,  PORTABLES, 

ELECTRIC  and  COMBINATION  FIXTURES 


OATALOGUK    WILL    BE  SEKT  Om  REQUEST 


FARIES  MFC.  CO.,    W^  DECATUR,  ILL. 


No.  12  Double  Line. 


PROTECTORS 
THAT  PROTECT. 


Our  patent  wrapped 
fuse  used  in  our  pro- 
tectors are  an  insurance 
policy  against  light- 
ning. 


Sample  free  by   mall   to 
any  Exchange  or  Toll  Line 


CENTRAL  TELEPHONE 
AND  ELECTRIC  CO., 

009  Market  St., 
ST.  LOUIS.    U.  S.  A. 


PRESERVE  YOUR   COPIES 

Olf    TUB 

WESTERN     ELECTRICIAN 

BINDERS  Sl.OO   EACH.= 
ELECTRICIAN  PUBLISHING  CO., 

Suite  S 10  Marquette  Building,  -  .  .  CHICACO. 


HAWKINS 


3   NEW  CATECHISM 
OF  ELECTRICITY. 

Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  he  found  to  he 
surprisingly  plain,  and  free  from  useless  and  amhlguous 
terms.    The  plan  upon  which  It  is  arranged  is  unique. 

The  book  is,  first  of  all,  intended  to  he  plain  and  in- 
stnictlTe;  some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  which  It  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
tj'pe  pages;  by  means  of  this  index  a  thousand  items  of 
practical  imporiance  are  atonce  available. 

It  is  an  up-to-date  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  Is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
usefuJ. 

The  subjects  treated  upon  are  as  follows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

The  DjTiamo:  Conductors  and  Non-Conductorsr  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
ity'; Parts  of  the  DjTiamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring:  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
Electrical  Measurements. 

The  Electric  Hallway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  in  the  slm- 
,  plest  and  most  kindly  way  to  assist  rather  than  confuse 
^^^  the  learner.    The  names  of  the  various  parts  of  the  ma- 

chlne  arralso  given  with  pictorial  Illustrations  of  the  same.  ,        ^ 

In  the  Catechism  no  less  than  25  full  page  illustrations  have  been  given  of  the  various  dynamo 
raachmes  made  In  different  parts  of  the  country,  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.;  CHICAGO. 


- 

mTCDMATTAKTAI              1 

M  'vii 

1 

H     Mechanical  Self=Restoring 

m           Drop  Switchboard. 

WKp          A  PERFECT  APPARATUS. 

^Hj       Made  la  aay  dtsirtd  capmclty. 

^^H       Sample  parts  and  quotations  on  requeat. 

H[             INTERNATIONAL 
H  TELEPHONE  MANUFACTURIN6  CO. 

CHICAGO,  U.  8.  A. 
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STROMBERG-GARLSON 

GENERA  TOR-CALL 

VISUAL  SIGNAL  SWITCHBOARDS 

are  inexpensive  to  maintain  and  nearly 
as  rapid  as  a  lamp  signal  switchboard. 


SIGNALS 
SELF- 
CONTAINED 


MO 
WORKING 

PARTS 
EXPOSED 


This  illustrates  our  No.  A-1249  cabinet  equipped 
with  100  line  signals  and  10  clearing-out  signals. 
Our  standard  cabinets  have  a  capacity  for  50,  60, 
70,  100,  140, 180  and  200  line  signals  of  the  above 
type. 

Bulieflns  Mo,  6  and  l-EdBscrlbe  ihaae  boards 
very  thoroughly.    Mailed  free  ugmn  reQueMi. 

STROMBERG-CARLSON  TELEPHONE  MFG.  CO., 


GENERAL  OFFICES, 

ROCHESTER,   N.  Y. 


WESTERN  SALES  OFFICE, 

CHICAGO,  ILL. 


Kellogg  Express  Switchboard  Cabinet 


The  graceful 
Appearance 
comes  from 
Simple 
Lines. 


This 

Attractive 
Design  has 
been  so 
popular  that 
it  has  been 
much  copied 
by  other 
manufac- 
turers 


Gold  Medal 

Highest 

Award 

Buffalo 

Exposition 

1902 


Fifty-Line 
Capacity 

Quarter 
Sawed  Oak 
for  the  entire 
Exterior  of 
the  Cabinet 


Thoroughly 

seasoned 

wood 


Finished  in 
Light  or 
Golden  Oak 


Grand  Prize 

Highest 
Award 
St.  Louis 
Exposition 
1904 


The  Strongest,  Longest  Lived,  Most  Efficient  Switchboards  made.    All 
telephone  experts  will  tell  you  that. 

Kellogg  Switchboard  &  Supply  Co. 

Congress  &  Green  Streets 

CHICAGO 

LOS  ANGELES  CLEVELAND  PHILADELPHIA 


-THR  T^ELEPHONR  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  ''RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

Member  of  the  American  Institute  of  Electrical  Engineers  ^and  of  the  Institution  of  Electrical  Engineers,  Lojidon.    Author  of  "J.  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Daily  Life." 

I60  Pagros,  133  lllcis-trai-tions,  Clo-tH,  H&ncl-'Boolc  Size,  ^rico  $I.OO. 

Kxtract  firom  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  It  is 
felt  that  there  iB  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  Information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
booiE  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
everything  regarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other  Haad-Books  which  have  been  so  favorably  received  by 

. OONTBNTS 


anyone  can  understand  and  learn  from  It 
the  entire  electrical  fraternity. 


CHAPTER    L    The  Invention  of  the  Telephone. 

2.  Sound    Waves.    Articulate    Speech. 

3.  Electric    Telephony.    The    Bell    Tele- 

phone. 

4.  The  Microphone. 

5.  Current    Induction.      Electromagnetic 

Induction. 

6.  The   Induction   Coll:   Its   Use   In  the 

Telephone    Transmitter, 

7.  The  Complete  Telephone  Clrcnlt. 

8.  Magnet  Telephones. 

9.  The   Bell    Telephone   Receiver. 

10.    Other  forms  of  Magnet  Telephones. 

U.  The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers, Mercadier's  BI-Telephone. 

12.  The  Siemens,  Kotyra,  Neumayer  and 
BSttcher    Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
IS. 
19. 
20. 

2L 
22. 


26. 

2T. 


Carbon  Transmitters. 

The   Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttrlss   Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open  Circuit  Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Automatic  Switcbes. 

Telephone  Line   Constrnctlon. 


CHAPTER  28. 

29. 


FfibUrtuid  and  for  eaie  by  ELECTRICIAN  PUBLISHING  CO..  6IO  Marquette  Building:,  t^ilcaffo 


Metallic  Circuit. 

Underground  Wires 

Lightning   Arresters. 

Inside  Wiring. 

Instaliatiop     of     Te!aphone     Instra- 

ments. 
Inspection  and  Maintenance. 
The  Condenser;  Its  Use  in  Telephony. 
Ele^crom^^netic  Retardation. 
E:xchange  Working. 
Small    Exchanges. 
Party  Lines:  The  Bridging  Bell. 
Long    Distance    Telephony. 
Duplex    Telephony. 
Simultaneous  Telegraphy  and  Teleph* 

ony. 
Recent  Profresa.    Appsndlx. 


THE    AUTOMATIC 

is  the  recognized  competitive  system  of  telephony.  Its  manifold  advantages  over  the  manual  system,  mechanically,  financially  and 
commercially,  make  it  so.  Automatic  telephone  service  is  more  prompt  and  more  accurate  and  absolutely  secret.  It  can  be  furnished 
at  less  cost  to  both  company  and  patrons  than  any  other.  Progressive  Independent  telephone  companies  all  over  the  country  are  rapidly 
adopting  it;  the  new  ones  in  preference  to  manual  and  the  old  ones  to  replace  manual  equipment.     It  is  a  success  everywhere. 


Among  the  cities  in  which  it  has  been  adopted  are: 


Chicago.  111. 
Qrand  Rapids,  MIcfa. 
CoJambus,  Ohio 
Dayton.  Oblo 
Llocoln,  Neb. 
Portland,  Maine 


Auburn,  N.Y. 
Lewlston,  Maine 
Auburn,  Alalne 
Fall  River,  Hass. 
New  Bedford,  Mass. 
Lob  Angeles,  Cal. 


San  Diego.  Cal. 
tlopklnsvllle,  Ky. 
Eioux  City.  Iowa 
Cleburne,  Texas 
Columbus,  Qa. 
Augusta,  Qa. 


Medford,  Wis. 
M.  riary's,  Oblo 
Woodstock,  N.  B. 
Westerly.  R.  I. 
Berlin.  Oermany 
Manchester,  Iowa 


Princeton,  N.J. 
Albuquerque,  N.  M. 
Van  Wert,  Ohio 
Battle  Creek.  MIcfa. 
Clayton,  Ho. 


Pentwater,  Mich, 
Toronto  Junction,  Can. 
Wilmington,  Del. 
Riverside,  Cal. 
Traverse  City.  Mich. 


AUTOMATIC    ELECTRIC    COMPANY 

Van  Buren  and  Morgan  Streets,  CHICAGO,  U.  S.  A. 
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PRODUCERS^ 

AND 
WHOLESALERS 
OF  WHITE  CEDARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES   ON   SMALL   POLES. 
Writetora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


c.n.waRc 


■^YARDS 

[  KOSS  MICH. 
L'ANSE  •• 
MUNISING     •• 

ONTONAOON 
WACNER.WIS 
PESHTI60    •• 


SUITE    IZ06  TRIBUNE  BLDG.  CHICAGO. 


BRACKETS— X 

ARMS— PINS  1 

little  things  it  is  true,  but  they  cut  i 

big  figure  in 

line  construction. 

OUR.   MOTTO   ISt 

Prompt  Shipment      Quality 

Catlsfaotion 

Right  Price 

COLUMBIA  MFG.  CO. 

ANTIGO.  WIS. 

Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Slock  Conttantly  on  Hand 


Poles 


ELECTRICAL 

AND  OTHER 

INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  inducements, 
Favorable  Freielit  Rates, 
6001I  Labor  Conditions, 
Heaitlifui  Communities, 

ON  THE  LINES  OF 

THE  ILLINOiS  CENTRAL  R.  R. 

.   AND  THE 

YAZOO  &  *SSiSSiPPi  VALLEY  R.  R. 

For  full  information  and  descriptive  pam- 
phlet address 

J.  C.  CLAIR, 

Industrial  C'>[nrDlsHiooe'' 
I.Park  Row,  Oh  rcago,  Ml 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,  MICH. 

Eleren  Pol«  Yards  in  Michigan 

Wholesale  Producers  for  20  years, 


TIES. 


MICHIGAN 


rXEDARPOlES 

All  Lengths ANi>sizES 


WESTERN 


On  receipt  of 

10  CENTS 

we  will  send  you  a 

Western    Electrician 
Moonlight  Schedule 

for  1905. 

Every  lighting  man 
should  have  one. 


Electrician  Publishing  Company. 

510  Marquette  Bldg.,  Chicago. 


FACTORIES  WANTED 

ALONG  THE 

BURLINGTON   ROUTE 

to  supply  the  demand 
for    Electrical    Goods. 


Builington 
Route 


INDUSTRIAL  COHHISSIONER, 
209  ADAMS  STREET, 


CHICAGO. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


TYPEB, 


SCHEEFFER  INTEGRATING 
WATTMETER 

Type  E  for  Alternating  Current  Type  f  (or  Direct  Current  Circuits 

DUST  AND  BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERMATIMO  CURRENT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT   CURRENT. 
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JUST  RECEIVED 


a  new  batch  of  20  and  25  ft.  Poles 
and  have  reduced  prices  accord- 
ingly. Also,  we  have  plenty  of  those  "Trolley  "  Ties  yet.  May  we 
quote  you  now  ? 

MALTBY  CEDAR  COMPANY,  509  Phoenix  Block,  Bay  City,  Miciiigan 

Pittsburg  Agenf !  Tipper  &  Patton,  B09  Bessemer  BIdg. 


TELEPHONE       POLES 


Tardi  at  Bed  CUff.  Wl»..  Aitkin,  Peeley,  Cohasset,  Deer  Btver,  Tenstrlk* 

and  Black  Duck,  Minnesota. 

Large  stocks.    Prompt  shipments.    Cartfully  inipected  stock  at  low  prlcoi. 

918-19  Lumber  Exchange 
MINNKAPOLIS,  MINN. 


J.  W.  MORRISON  LUMBER  CO.. 


1PliJlJuW)t^  OwwJ^XcvMx/  §iAA>o>WiftV  ^jurw  €cC     ^aoAvwcaW  ftA^yV(Wolt^>X^w.   ^>ii&OM<aAio^rMiA\i. 


Locations    for   Industries 

Erie  Railroad 

Chicago  to  New  York 

The  Erie  Railroad  Company's  Indus- 
trial Department  has  all  the  territory 
traversed  by  the  railroad  districted  in  re- 
lation to  resources,  adaptability,  markets 
and  advantages  for  manufacturing,  and 
:an  advise  with  manufacturers  in  relation 
to  the  most  suitable  locations.  For  full 
information  address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 
21  Cortlandt  Street,  New  York 


ESTABLISHED   1862 

WM.  MUELLER  COMPANY 

1211-12-13  MARQUETTE  BLDG.  CMICA60, 

EieHT  DISTRIBUTING    YARDS 


(M<l\S1 


'X4A/ 


thadbma^Ih 


Southern  Cedar 

NO  ROTTEX  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES,  TIES,  POSTS.™'.:S,"S" 


PRODUCERS. 


We  want  your  Inqulrl9«  alway . 


MICHIGAN   WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  in  dynamos  and 
motors. 

Catalogue  of  mecbanical  and  electrical  book! 
free. 

ELECTRICIAN  PUBLISHING  COMPANY. 

510  Marquette  Bidg.,  Chicago. 


WE  BUY  OLD  BELTS 

OR  SCBAPS,  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD   BELTS. 
LEATHER  PRESERVES  MFO.  CORP. 

27  W.  MONROE  ST..  CHICAGO 


POLES. 

WHITE  ORDAII. 

IDAHO  CEDAR  np  to  80  fl. 


BERTHOLD 
&  JENNINGS, 

•T.  LOUIS. 

Chemloal  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


ARE  YOU  LOOKING  FORTROUBLE? 

IF  SO.  GET  A  COPY  OF 

TELEPHONETROUBLES 

AND  HOW  TO  FIND  THEM 

— IN— 

BOTH   MAGNETO  AND  COMMON  BATTERY 

SYSTEMS. 

9th  Edition  Just  Out.      Price,  25c. 

Eiectrician  PubHshing  Co., 

510  Herqnette  Bnildiac, 
CHICAGO, 


H.  N.  FEHNER,  President 


IME^A^ 


IVI 


J.  F.  BLAUVELT,  Agent 


MANUFACTURERS  OF 


RUSSELL  W.  KNIGHT,  Treasurer 


Kiinery  -for  Insula'ting 


IVI 


-trical   AA/iros 


Br&ldlng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 

FINE     «SA.STtr*<»a    A.    S^KCslA.UTV' 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S.  A. 


CENTRAL  STATION  HEATING 


.We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu' 
facturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,  Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


AMEI3iCAM  DlSTBiCT  SlEAM  COMPANY 


Mention  Weistern   Electrician. 


LOCKPORTN.Y. 


Chicago.,  III. 


WESTERN    ELECTRICIAN 


December  31,  1904 


The  Westinghouse  Type  "B" 

Integrating  Wattmeter 

Glass  or  Metal  Cases 

For  Two  and  Three  Wire  Single=Phase  Circuits 

7,200  to  16,000  Alternations 

Another  Step   Forward 

in  the  Westinghouse  theory  of  wattmeter  construction 

All  the  well-known  Westinghouse  characteristics 
are  retained,  such  as  excellence  of  workmanship, 
long-lived  accuracy  of  performance,  durability  and 
general    desirability    from   every    point   of    view. 

Its  installation  does  not  require  the  services  of  a  meter  expert. 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

Address  our  nearest  sales  office 

New  York.   Dallaf,    Atlanta,    Baltimore,    Boston,    Buffalo,  Chicago,    Cincinnati,    Cleveland,  Detroit,  Los  Angeles,  Minneapolis,  New  Orleans. 
Philadelphia,  Pittsburg,  ftt.  Louis,  Salt  Lake  City,  San  Francisco,  Sycamore,  Seattle,  Denver,  Mountain  Electric  Co. 
For  Canada:    Canadian  Westinghouse  Co.,   Limited,    Hamilton,    Ontario.    Me^,     ,  O,  &  O.  Branlff  &  Co.,  City  of  Mexico. 


Do  you  know  we 
sell  Incandescent 
Lamps  and  carry 
large  stocks  in  all 
important  cities  ? 
Write  for  our  new 
Lamp    Catalogue. 


December  31,  1904 
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Fort  Wayne  Electric  Works 


Large  Power 
Generators 


1st.   Cool  Running — Obtained  by  thorough  field 
and  armature  ventilation. 

2nd.     Sparkless  Commutation  —  Obtained  by 
correct  electrical  design. 

3rd.    The  Result  —  Uniformly  good    behavior 
under  all  conditions  of  operation. 


DIRECT-CURRENT  DIRECT-CONNECTED   GENERATOR 
TYPE  M.  P.  L.  6-50-225 


Standard  sizes  up  to  800  kilowatts 
described  in  Bulletin  1050.  Bulletin 
1049  tells  where  they  are  used.  Both 
sent  when  asked  for. 


For  Other  Facts — Ask  Us 


Main  Office  and  Factory,  Fort  Wayne,  Ind. 


Crocker- Wheeler  C^ 

DynaLmotors 


For  TelepKone  Service 
are  of  Established  Excellence 


«MaHp 


Fcrm  L  Dynamolor 


CrocKer-Wlsieeler  Coanpaiay 


Ma.rvufauCturers  arvd 
Electrica.]  Engineers 


Chlcai.go  Office, 
Old  Colony  BIdg. 


Ampere,   N.  J. 


DUNCAN 


DIRECT  CURRENT 


WATTMETERS 


Most  Sensitive 

Most  Accurate 

Most  Reliable 


WRITE    FOR    BULLETIN    AND    PRICES 


DUNCAN  ELECTRIC  MFG.  CO. 


LAFAYETTE,    IND. 


WESTERN'    ELECTRICIAN 


I-)e;:i;illbcr 


OST  SPECIALTIES. 

Sockets,  Wail 

Sockets, 

Weatherproof 

Sockets, 

Rosettes, 

Reoeptacles, 

Cord 

Adjustersm 

Omimlogum  for 
the  mmklno. 

THE  YOST  ELECTRIC  MFG.  CO. 

TOLEDO,  OHIO. 


INTERCHANGEABLE 


ARCcLAMP 


200   HOURS   LIFE 

i.n  Multiple  I).  C.  Circuits."  ^.' 

150  HOURS  LIFE 

an    Multiple   A.  C.  or   "n 
Series    A.  C.    and    1)    C 


> 


The  Jaiidus  is  tlie  Ideal 
Lump  for  Central  Stations 
and   isolated   plants. 


The  F.  Bissell  Compaivy 


DlSTBlBfTORS 

Toledo,  0. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmin^on,  Del. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      e.     ALJSTIIM    &    CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WORK!:  Ilianne,  N.J.  114-llG  I.IBERT\r  STJBEET,  H.  V. 


STURTEVANT 
ECONOMIZERS 


For  all  boiler  plants  of  50  H.  P.  and  over.  Increase  temperature 
of  feed  wSLter  150°  and  175°.  Sa.ve  10  to  20  per  cent  In  fuel. 
Increase  boiler  capacity  20  to  40  per  rent.  Prolong  life  of  boilers. 

B.  F.  Slurtevant  Co./.S«s" 

General  Office  and  WoMj,  Hyde  TarK.,  Majj. 

NEW  YORK        PHILADELPHIA        CHICAGO        LONDON 
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Engineering 


"flfcCHANICAl, 
cLECTRICAL, 
STEAMi 
_     IIVIl, 

Complete  and  sbort  coureea,  Tboronghly  equipped 
englneerlDg  ntioiia.  8bop  work  from  tne  b«- 
elnnlag.  Short  courses  la  Steam  eQd  Electrical 
Eaglnewrlng,  Expeneee  low.  AccommodatlOQs  the 
best,  ^School  ftll  year.  Siadeots  may  enter  any  time. 
Corresnondence  eceam  and  electrical  coorses.  Send 
for  catalogue.  Mention  course  In  wlikU  lawreeted. 
HIGHLAMO  PARK  COLLEGE,      DES  MOINES,  IOWA. 


DON'T  BUY 
ELECTRICAL  SUPPLIES 

Until  you  have  seen  our 
new  Catalogue  and  new 
Price  List. 

Free  to  the  trade. 

MaDlattan  Electrical  SnDDly  Co. 


NEW  YORK: 
32  Cortlandt  St. 


CHICAGO: 
188  Piftti  Ave. 


Wocrrerv 


Alternator 


Do'not  be  content 
with  a  tolerably 
good  alternator. 

GET  THE  BEST 

When  you  have 
tried  the 

"WARREN" 

'you  will  be  able  to  judge 

We  Guarantee 
What  We  Sell 

and 

Sell  What  We 
Guarantee. 


SSkiiAuaky,  O. 


iBIack  Diamond  File  Works  ^ 


Eat.  1M3. 


Inc.  1895. 


♦J 

I 

7<  OVB  eOOD8  ABB  on  HALE  IX   KVF.KY  LEADINQ  HARDWABE  ^ 
4f}  8TOBE  IN  THE  C.MTED  STATES  AXO  CAXAJDA.  fjf, 

G.&H.PNETL COMPANY,  | 

'^^Jill    AIHCI    BL»1'A         BA  Ot 


Twalvt 
l«e<ali 
Awardid  at 
Inltrnatlonal 
Exyoslllons 


lHllLAl)m.PHlA,   PA. 


» 


hf^^f^p^w^v^^^^^^^sfs^^^v^^^f^ 


JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


MAIN  OFFICE  AND  WORKS 


Bare 

Copper 

Wire 


TRENTON,  N.  J. 


■ASENCIE*   *NI   MANCNEI' 


■••  T«lt  Chlcags  CIsvslan*  tan  FranelsM  Plillidtl»liia 


t 


i 


